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19.5.2.  [2CHEIZTFTREE 2 (I2C _CR2) ..ottt nannnas 247
19.5.3. 12C EEHIIIEFTFEE 1 (I2C_OART) c.ooeeeeeeeeeececeeeeeeee ettt 248
19.5.4.  12C BUEETFTFEE (I2C_DR) oo ne e 248
19.5.5.  12CREEZTIFEE(I2C SR oo en e 249
19.5.6. [2CHRZSETFIFEE 2 (I2C SR2) ..ottt n s 252
19.5.7.  12C BTEHEEIZSIFER(12C _CCR) oo, 253
19.5.8. 12C TRISE Z1F8E (I2C_TRISE) ..eiuiiececeeeeeeeeeeeee et en e en e aens 253
19.5.9. 120 BRTRBEIIE ..ot 254
PV 1= | e =y =2 LU ST .3 T 255
P10 TR 1 2 OO 255
202, USART IEEEME oo 255
203, USART IHBEIEIR ...oooeeoeoeoeeoeeeeee e 256
20.3.1.  USARTHFAEIEIR ..o 257
I T - - <. OO 258
20,33, BT e 260
20.3.4.  DBUIEERIUFTAE oo oot 263
20.3.5.  USART BB Z2 oo 264
20.3.6. USART BIFIATERAET .....ovoeeeoeeeeeeeeeeeeeee e 265
20.3.7. BB S oot 265
20.3.8.  USART [EIERET . .ot 267
20.3.9. B B oot 269
20.3.10. BRI oot 269
204, USART HIETIETR oo 270
20,5, USART B B oo 271
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20.5.1.  JREEEFTEEE (USART SR) ..o e e en e eneneen s 271
20.5.2. HUEZTFEE (USART _DR)...ooeieieeeeeeeeeeeeeeeeeeeeeeeee e n e ennanan. 273
20.5.3. RAHERESTFEE (USART _BRR) ..ot eeee e en s enenennnees 274
20.5.4. FEHIZFTFEE 1 (USART _CRT) oo 274
20.5.5. FZEHIZFIFEE 2 (USART _CR2) ..ot 276
20.5.6. IZHIZTIFEE 3 (USART _CR3) oot 276
20.5.7. USART BFTZERIILS ..ot ee e n e en e enenenn e 278
21, EBITIMEEEDT (SPI) ceceecreecrecteeeseeseesseessssssee s sss s sss s s s s e s s s s s es b as s s asnneas 279
D U TR = 1 OO 279
2120 SPITEEERHE ..ot 279
213, SPITHBEREIR .o 279
p TR TR v OO RO 279
21.3.2. BN LRI I(S .ot 280
p TR T Y15 L =TT 282
2134, BB S oottt 283
21.3.5.  MIEIRINSS ) BIEETE .ot 284
p TR T 12 = WO 285
p TR RS = 7 OO 286
TR TS o =15 OO 287
21.3.0. BB I I T R oot 287
21.3.10.  StAtUS flagS .. uuuriiiiiie e e e e e e e e e arreaaeeeaans 290
PR T == SO 291
21,312, SPIEIT ..o 291
21 P BT TR oo 291
2141, SPIEHIBSTFEE 1 (SPI_CRA) oo 291
2142, SPIEHIBSIFEE 2 (SPI_CR2) oo 293
21.4.3.  SPIIRERETTFEE (SPI_SR) oo s e neen s 294
2144, SPIBUBETFEE (SPI_DR) ..o 295
21,45, SPIETTRBBIIME ..ottt en e e e nen e, 295
b I | - 297
P2 R 5 OO 297
V2 B 1| X 113 1 OO 297
a7 2 TV 13 w1 OO 297
22.2.2.  REHT SW-DP BHIIIET ..oovoeeoeoeeeeeeeeeeee et 298
22.2.3. SWD B EAIPIEB A TRL oo 298
P S D R v =y v, OO 298
224, SWD TBHEERI ..ot 298
2240, SWD AN oot 298
22.4.2. SWD HIFF ..ottt 298
22.4.3. SW-DP JKXZEH(reset, idle states, ID COUE).......covieeeueieeeecreeeeeee e eese e e et eee e e 299
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22.4.4. DP and AP FE/BIIE] oot n et en e 299
22,45, SWoDP B oo 300
22.4.8. SW-AP BFTZEE oo 300
225, PIRZIER ..ot 300
22.6.  BPU BTRIEATT(Break POINt UNIt) ......o.coiveoveeieeeeeeeeeeeeeeee oo 301
22.8.1. BPU THBE ..ottt en s 301
227. FHIEMZZ s DWT (Data WatChpoint) ..........cviveieueiieiieieieeeete et 301
w2 O TR 0 LY 5 - OO RPN 301
O B N A e g = = i OO 301
22.8. MCUBRAEBRE (DBGMCU) ... 301
22 8.1, RIIEE R T AT R T S o oo 301
22.8.2. HFERTES. B, bxCANFII2C BIMERA ...ooovve e 301
e TR 0 T B == TR 302
22.9.1. DBGIi&%% ID XFBEIFEE(DBG _IDCODE) ... 302
22.9.2. VAR MCUBCEZTFEE (DBGMCU_CR) ..ot 302
22.9.3. DBG APB freeze register 1 (DBG_APB_FZ1) ...cooiiiiiee e 302
22.9.4. DBG APB freeze register 2(DBG_APB_FZ2) .....cccuiiiiiiiiieeeiee et 303
22.9.5. DBG BTZERMI R ..ottt 303
172z 5 305
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1. 5FRMEARERNREEIIER

]

read/write (rw)

RHREEBI

read-only (r)

B4 RBEIEIA

write-only (w)

BHREESIN, EAHSIRESENE

read/clear writeO (rc_w0)

PR LAEIEAZ, tRETLUBEE 0 iBkRItA, 5 1 Xt A7cem

read/clear write1 (rc_w1)

BAETLASEIEA, RETLUBEE 18k, 5 0 XWtfFcem

read/clear write (rc_w)

B LIBE B NS 7 EBiEkRAL, BAZMEAFEE

read/clear by read (rc_r)

T LAERIX ML, RIS BaEEER 0, BANMNASHIBAIE

read/set by read (rs_r)

FARTLUSEUX MU, U2 BagEIER 0, BEANASEIA(E

read/set (rs)

BHARTLURIEA, BAJLARBIAIA 1, 5 0 I m

toggle (t)

BHETLUBIT BN 1 SRJHRIE R, S 0 53K

Reserved (Res)

REBAL, WRIHEEEE
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2. REER

BEEER

SWCLK

SwbDIOo
as AF

=

IN+
IN-
out
8xIN
g [wws K=
E— 3
@
e I S
NSS as AF <):\‘>
pBeMcu [——>
Power domain of analog modules: ‘ VCCA domain ‘ ‘ VCC domain ‘ ‘ VCCIO domain

SWD
CcPU

CORTEX-MO+

IOPORT

NVIC ‘

Japodaq

INT_TRL

199UU02J33U| GHY

Flash Memory

gHV-S

e (> £‘>

RCC
Reset! & clock control

exn ||
[ 11

from peripherals

LI

System and peripheral
clocks, System reset

‘ S-AHB TO S-APB

—

2-1 REFERATIER]

4dv-S

(e ]

TIM1 ﬁ

|

LPTIM

T —
ﬁ SCL,SDA

=
)

12C

Voltage
vbp Regulator 4|
vccio vee
VCCA VSs
vce SUPPLY
SUPERVISION
POR/BOR
Filter NRST
3 s
g 3
3| o
HSE Bypass
HSE
LSE XTAL OSC 0SC32_IN
m 32KHz 0sC32_ouTt

CH1~CH4, BKIN,
CHIN~CH3N, ETR as AF

CH1 as AF

RX,TX,RTS,CTS,
CK as AF
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3. FERRT S %RY

3.1. REEM
RS TERS R

& Master
» Cortex-MO+

B =/ Slave
> EB SRAM
> MEBFlash

>  AHB-APB Bridge A9 AHB

GPIO Ports
A,B,C

Flash memory interface ” Flash memory

|

SRAM

ARM
Cortex-MO+ m Bus matrix

Core

AHB-to-APB bridge APB

SYSCFG,
ADC,
COMP1,COMP2,
TIM1
TIM14
LPTIM,
IWDG,
PWR,
12C,
USART,
SPI,
DBGMCU

E 3-1 RGN
RotoE

m
1ZRAR Cortex-MO+HIRF R Z0EREER bus matrix, [5& FRETE CPU AYTEL.

B 2% Matrix
B4 Matrix S8 CPU B&m9(hEL. 1z{h#{#A Round Robin &%, &S4& Matrix B Master (CPU) #0

slaves (Flash memory, SRAM #[] AHB-to-APB bridge) .

B AHB-to-APB bridge (APB)
AHB-to-APB bridgef2{it T FEAHBFIAPBE 2 2 [BIAYREE R iEE R % BridgeA9AMZ B HEBRET

3.2. FiE=RE5HS

3.3. FiE=sREMEEN
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TEFFFABES. BURTFNERS. 7880 10 IR —MULTE— &M 4-Gbytes (8], iZMBhUELL/NHIRASHZ
AFE (— word F, REFHOEAERMEMBLUE) .
BASEEH RIS B 8 1 512Mbyte A9 Block X1,

OXFFFF FFFF
| User space |
Block7 | Reserved space |
ARM Cortex MO+
0xE000 0000 Internal periphrals
Block 6
0xC000 0000
0x5001 1FFF
IOPORT 0x5000 0000
Block 5
0x4002 3008
0xA000 0000 AHB
0x4002 0000
Block 4
0x4001 587F
0x8000 0000
APB
Block 3
0x6000 0000 0x4000 0000
X
Block 2 Reserved OX1FFF FFFF
Periphrals User OTP Ox1FFF 0300
Ox1FFF 0280
0x4000 0000 rEp—
- Ox1FFF 0200
Factory config. bytes
Ox1FFF 0180
Block 1 Factory config. bytes
- Ox1FFF 0100
Option bytes OX1FFF 0080
0x2000 0000 RAM uiD Ox1FEF 0000
Reserved
Block 0 0x0800 5FFF
oc
Code Main flash
0x0000 0000 0x0800 0000
Main flash/ 0x0000 5FFF
Load flash/
Addressable space
P RAM 0x0000 0000

3-2 TPhEEEmRES
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% 3-1 Trfifi=sithit

Type Boundary Address Size Memory Area Description
SRAM 0x2000 C000-0x3FFF FFFF 512MBytes Reserved
0x2000 0000-0x2000 OBFF 3KBytes SRAM
0x1FFF 0300-Ox1FFF FFFF 4KBytes Reserved
0x1FFF 0280-0x1FFF 02FF 128Bytes USER OTP memory PR
Ox1FFF 0200-0x1FFF 027F 128Bytes Reserved
FHL trimming HEE(& HSI
Ox1FFF 0180-0x1FFF O1FF 128Bytes Factory config. bytes ESZ . oLt . (%
triming $4E)_EERIERIGHT
R FZIRY HSI triming
0x1FFF 0100-0x1FFF 017F 128Bytes Factory config. bytes iR, flash IBEHAEES
#
Code on TR option bytes {5
Ox1FFF 0080-0x1FFF OOFF 128Bytes Option bytes ;)}'5)\ B op yies
0x1FFF 0000-0x1FFF 007F 128Bytes uiD Unique ID
0x0800 6000-0x1FFE FFFF 384MBytes Reserved
0x0800 0000-0x0800 5FFF 24KBytes Main flash memory
0x0000 6000-0x07FF FFFF 8MBytes Reserved
HR#E Boot BLEik%:
0x0000 0000-0x0000 5FFF 24KBytes 1)Main flash memory
2)Load flash
3)SRAM
Note:

iRZS|E)F% Ox1FFF 0000-0x1FFF 007F b, HAFRTEA reserved B8], Tkt

response error,

175, N80, BFE

K 3-2 MRS FRRIE
Bus Boundary Address Size Peripheral
0xE000 0000-0xEOOF FFFF 1Mbytes MO+
0x5000 1800-0x5FFF FFFF 256MBytes Reserved"
0x5000 1400-0x5000 17FF 1KBytes Reserved("
0x5000 1000-0x5000 13FF 1KBytes Reserved"
IOPORT | 0x5000 0C00-0x5000 OFFF 1Kbytes Reserved("
0x5000 0800-0x5000 OBFF 1Kbytes GPIOC
0x5000 0400-0x5000 O7FF 1Kbytes GPIOB
0x5000 0000-0x5000 O3FF 1Kbytes GPIOA
0x4002 3400-0x4FFF FFFF - Reserved
0x4002 300C-0x4002 33FF Reserved
1Kbytes
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF - Reserved
0x4002 2000-0x4002 23FF - Flash
0x4002 1C00-0x4002 1FFF 3KBytes Reserved
0x4002 1900-0x4002 1BFF R d
AHB X . 1Kbytes coene
0x4002 1800-0x4002 18FF EXTI®
0x4002 1400-0x4002 17FF 1Kbytes Reserved
0x4002 1080-0x4002 13FF Reserved
1KBytes
0x4002 1000-0x4002 107F RCC®
0x4002 0C00-0x4002 OFFF 1KBytes Reserved
0x4002 0040-0x4002 O3FF Reserved
1KBytes
0x4002 0000-0x4002 003C Reserved
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Bus Boundary Address Size Peripheral
0x4001 5C00-0x4001 FFFF 32KBytes Reserved
0x4001 5880-0x4001 5BFF Reserved

1KBytes
0x4001 5800-0x4001 587F DBG
0x4001 4C00-0x4001 57FF 3KBytes Reserved
0x4001 4850-0x4001 4BFF Reserved
1KBytes
0x4001 4800-0x4001 484C Reserved
0x4001 4450-0x4001 47FF Reserved
1KBytes
0x4001 4400-0x4001 404C Reserved
0x4001 3C00-0x4001 43FF 2KBytes Reserved
0x4001 381C-0x4001 3BFF Reserved
1KBytes
0x4001 3800-0x4001 3018 USART
0x4001 3400-0x4001 37FF 1Kbytes Reserved
0x4001 3010-0x4001 33FF Reserved
1Kbytes
0x4001 3000-0x4001 300C SPI
0x4001 2C50-0x4001 2FFF Reserved
1Kbytes
0x4001 2C00-0x4001 2C4C TIM1
0x4001 2800-0x4001 2BFF 1Kbytes Reserved
0x4001 270C-0x4001 27FF Reserved
1Kbytes
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF 8Kbytes Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1KBytes COMP1/2
0x4001 0000-0x4001 O1FF SYSCFG
0x4000 B400-0x4000 FFFF 19KBytes Reserved
0x4000 BO00-0x4000 B3FF 1KBytes Reserved
0x4000 8400-0x4000 AFFF 11KBytes Reserved
APB 0x4000 7C28-0x4000 7FFF 1KBvtes Reserved
0x4000 7C00-0x4000 7C24 y LPTIM
0x4000 7400-0x4000 7BFF 2KBytes Reserved
0x4000 7018-0x4000 73FF Reserved
1KBytes
0x4000 7000-0x4000 7014 PWR®
0x4000 5800-0x4000 6FFF 6KBytes Reserved
0x4000 5434-0x4000 57FF Reserved
1KBytes
0x4000 5400-0x4000 5430 12C
0x4000 4800-0x4000 53FF 3KBytes Reserved
0x4000 441C-0x4000 47FF Reserved
1KBytes
0x4000 4400-0x4000 4418 Reserved
0x4000 3C00-0x4000 43FF 1KBytes Reserved
0x4000 3810-0x4000 3BFF Reserved
1KBytes
0x4000 3800-0x4000 380C Reserved
0x4000 3400-0x4000 37FF 1KBytes Reserved
0x4000 3014-0x4000 33FF Reserved
1KBytes
0x4000 3000-0x4000 0010 IWDG
0x4000 2C0C-0x4000 2FFF 1KBvtes Reserved
0x4000 2C00-0x4000 2C08 v Reserved
0x4000 2830-0x4000 2BFF Reserved
1KBytes
0x4000 2800-0x4000 282C Reserved
0x4000 2420-0x4000 27FF Reserved
1KBytes
0x4000 2400-0x4000 241C Reserved
0x4000 2054-0x4000 23FF Reserved
1KBytes
0x4000 2000-0x4000 0050 TIM14
0x4000 1800-0x4000 1FFF 2KBytes Reserved
0x4000 1400-0x4000 17FF 1KBytes Reserved
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Bus Boundary Address Size Peripheral
0x4000 1030-0x4000 13FF Reserved
1KBytes
0x4000 1000-0x4000 102C Reserved
0x4000 0800-0x4000 OFFF 2KBytes Reserved
0x4000 0450-0x4000 O7FF 1Kbvtes Reserved
0x4000 0400-0x4000 044C y Reserved
0x4000 0000-0x4000 03FF 1KBytes Reserved

(1) 3k AHB #RiE)9 Reserved RUttHIEZS[E], FToASH#ER(E, B9 0, B4 hardfault; APB1REH
Reserved RUitBiit=s|a), FoiEE#ME, £EH 0, A=F=4 hardfault,

(2)  AMX37FF 32bit word i3[8), ESZFF halfword F1 byte if3(al,

(3)  AMY3ZHF 32bit word i8], ESZHF halfword (A,

3.4. @A SRAM

FREALER 3KB SRAM, 1&id bytes. half-word (16bit) && word (32bit) BI/5ZATAE] SRAM, X
HXHZESEENNTERNESERIE, 74 hardfault,

3.5. Flash T=fi&s8

Flash fFfi#Ees B N EIRIYI IR IR ZERY :
B Main flash Xig, 24KBytes, BEESNAEFMAFYYE. BT FERFEFIRFPEEE SINTLMR
EEPEBTLISERA 4kBytes load flash {E9 User bootloader {8,
B Information X1, 0.75Kbytes, BEIELUTERS:
> Factory config. Bytes 0: 128Bytes, FITFF:
— HSI REE=EHE, RIINAY Trimming {8
— XA HSI ARSI SR A& S48
> Factory config. Bytes 1: 128Bytes, FIFF:
—  _LEIERIEES
> UID: 128Bytes, AAFEFHIHAY UID
> Option byte: 128Bytes, FAAFFHGHBAFFMERIPNEEE
> User OTP Memory: 128Bytes, FBFFHEFEUE
Flash 2 OSLIET AHB thNASESIERFIEEESE, BEEdSHFsL 1 flash NEARENREERE,

3.6. Boot &z

BidfEeE(Z nBOOTO BLE(Z nBOOT1 (EMFEINFETH) , AEE=MAENENEX, WNTERI~:
% 3-3 Boot it &

Boot mode configuration Mode
nBOOT1 bit nBOOTO bit Boot memory size == Boot memory size !=0
X 0 Main flash 25} Main Flash [3z)
0 1 SRAM 25} SRAM 2xf]
1 1 N/A Load Flash x5l

EIMEREBERFES LGNS 4 1 SYSCLK #7817, BHEFERR FRAEERFHEIMER.,
5% startup S8Rk, CPU MitliE 0x0000 0000 ERMEHLIRANE, SAEMNEINTEIESERY 0x0000 0004 HhEFF
EHITIES. RIBRIEIRMNEIIEI, Main flash 2 SRAM ZEMI #7519 :
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B M main flash [35f1: main flash EREEI7FEEEZSIE)HY 0x0000 0000 %455, {BE2MATLUREARRNEF
282318 (0x0800 0000) H{TiHA., BHLRIL, Flash ZSERTLAMIMELE 0x0000 0000 E¢& 0x0800
0000 iz[a)E!,
B M Load Flash [35/]: load flash memory XI55 E/SaITFEESZS8] 00000 0000, {BE2{BFARTLATRIE load
flash KJVg BN TFBHEZSERGRIE],
User Bootloader DalEb sl
7% 7%
1K byte 0x0800 5C00~0x0800 5FFF
2K byte 0x0800 5800~0x0800 5FFF
3K byte 0x0800 5400~0x0800 5FFF
4K byte 0x0800 5000~0x0800 5FFF
B M SRAME&: SRAM X35 7EETFiEEEZSERY 0x0000 0000, {BE{BSARTLAEIT 0x2000 0000 itk
AEE,
3.6.1. IFfiEES YIRS

EEmEmER, NMARELMEMERER=RR#IhniEiEes. X MERUBEL SYSCFG_CFGR1 £
72509 MEM_MODE &R E (1F4 SYSCFG &) .
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4. RARXNAEF
4.1. WEEESFH

Main flash block: 2K 24kBytes(6k x 32bit)
Information block: 0.75kBytes(192 x 32bit)
Page size: 128Bytes

B Sector size: 4kBytes
NS O BB R E B T -
n NEEMER

m 5RF

4.2. HEFMEENTEA

4.21. I9FEE1E

Flash 77fifegH 32 (EEHVTFMEER TR, PILARIEERFIEUERYTFE, Page K/\/9 128Bytes, Sector X
/\J9 4KBytes,
MINBE L, Flash 7Z(£284> 9 Main flash #1 information flash, BIEBEHEAE 24Kbytes, FEREN
0.75KBytes.
Page erase #Z2/ERJLAN FATF Main flash,
MRLBEERIPIRE, WL (Mass erase) BIMAT Main flash, BRUIAREEN AT Main flash,
& 4-1 (NFER ARt

Block sector Page Base address Size
Sector 0 Page 0-31 0x0800 0000-0x0800 OFFF 4Kbytes
Sector 1 Page 32-63 0x0800 1000-0x0800 1FFF 4Kbytes
Main flash Sector 2 Page 64-95 0x0800 2000-0x0800 2FFF 4Kbytes
Sector 3 Page 96-127 0x0800 3000-0x0800 3FFF 4Kbytes
Sector 4 Page 128-159 0x0800 4000-0x0800 4FFF 4Kbytes
Sector 5 Page 160-191 0x0800 5000-0x0800 5FFF 4Kbytes
uiD Page 0 0x1FFF 0000-0x1FFF 007F 128bytes
EIRFTS Page 1 0x1FFF 0080-0x1FFF OOFF 128bytes
Factory config 0 Sector 6 Page 2 Ox1FFF 0100-0x1FFF 017F 128bytes
Factory config 1 Page 3 O0x1FFF 0180-0x1FFF O1FF 128bytes
Reserved Page 4 0x1FFF 0200-0x1FFF 027F 128bytes
USER OTP memory Page 5 0x1FFF 0280-0x1FFF 02FF 128bytes

4.2.2. |[RFEEREFNIBIEER
Flash BILAEIEA— MBFREMTFIESESSE), WENESHHAR, WIS ISR, ALY flash 77iE8e
HOPIZSHETIEN.
EVHEFIEES I ER2EIT AHB S HHTHY. TIRERTLI FLASH_ACR Z57758H Latency fiis4), BT
BY flash BEIN— P B NEINSATS. 200, MARIGIN flash SEBIEOSARIRTS, L1, flash SEIBIEIEIN
1 ANSEBIRE, ZH VIR T IESIEA R FAT SFIAEXHEERAY flash IEEVERETIHHTAIE | JiRit.

4.2.3. IESIR(EMIRIRRE
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Vi =

18T ICP (In-circuit programming) & IAP (In-application programming) BILAXY flash TS #2(E,

ICP: FAREHEEA Flash FFiEESMNINZE, BILAER SWD tiiak& boot loader, IBFFRIAEZEAN MCU
. ICP T HIEIIBMARNRITER, FHiBR T AU ERIELERE socketing,

IAP: BILAERS A EiRELO, TRESHNEWER! flash . IAP RTRFERMABETY, BRE
flash 7tEeS. #AKS, UAT flash ZZfEEEPER T ZRIEMA ICP fiZiH AR S AR

MEREFHITINFEFIRREERY, RETER, NNFFESRNABETHARFN.

HENESTHERMREERRE, (HENENFIHRESIBE Sk, SEMRIRE—ER, HR(FHA AR
1T, XEMERE, JEEHEFERREIER, Aeed TUBFIEIEANEE.

X TFEFRIRRIE, WIFTF HSI,

BELAMEREOBXNESFES, LTI SHURREE:

4.2.31.

Acess control register(FLASH_ACR)

KEY register(FLASH_KEYR)

Option byte key register (FLASH_OPTKEYR)
Flash status register (FLASH_SR)

Flash control register (FLASH_CR)

Flash option register(FLASH_OPTR)

Flash SDK address register(FLASH_SDKR)

Flash boot control register (FLASH_BTCR)

Flash write protection resister (FLASH_WRPR)
FLASH sleep time config register (FLASH_STCR)
Flash TS0 register(FLASH_TSO0)

Flash TS1 register(FLASH_TS1)

Flash TS2P register(FLASH_TS2P)

Flash TPS3 register(FLASH_TPS3)

Flash TS3 register(FLASH_TS3)

Flash page erase TPE register(FLASH_PERTPE)
Flash sector/mass erase TPE register(FLASH_SMERTPE)
Flash program TPE register(FLASH_PRGTPE)
Flash pre-program TPE register(FLASH_PRETPE)

PR

TSNS, flash FFAERESRIP, HLEAEER (FLINBTHEIREM) SRR, 5 FLASH_CRE
FEERTHEAITFR (BT BEEFMEIERFTH OBL_LAUNCH i) . &R3T flash FOSFRIRIEIE, BWR
BIYS FLASH_KEYR 57788, F4f#8it/®, B FLASH_CR &1Z280915(9,

BRSBINT:

#9% 1: [[@ FLASH_KEYR 277285\ KEY1=0x4567 0123

#9% 2: [ FLASH_KEYR 2577885\ KEY2=0xCDEF 89AB

(HAERAAT PR BE FLASH_CR 57788, BEITXRERL. TEEIRA KEY BIFRT, BERERmA
B, F7=4% Hard Fault i, XHAEREIESE— I BREN KEY1 RILES, 3#E KEY1 i, BE-1MN5E
HARY KEY2 A<[LEC,

FLASH_CR Z1Ze5n] LUBIE M4 S FLASH_CR Z57788RY LOCK (I AR BHE.
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54h, 24 FLASH_SR 772810 BSY R B (AT, FLASH _CR ZTFSEREEwE. AT, (HUSXHTEZ
21788 (FLASH_CR) HUMESSI{E AHB B&HUERE, EEI BSY (IifEZE.

4.23.2. [IESIRE

Flash TR ERLAF (321) ARA (FH{THF (half word) SEFT (byte) #EFRF4 hardfault)
FHTEANT (page) RISHEE. & FLASH_CR Z17880) PG it &(i, CPU [ FLASH fF{Eesibi =5 32
EUERT, SRIEFREE. HT3E 32 NS NESEL hard fault 1§,

WMRESR flash HEHEZSE, 24 FLASH_WRPR SHZSIREARIPHIXE, WSIERESEZIE, T
FLASH_CR %7788 WRPRTERR U E(L, 55h, #B5 main flash Xz {F/9 Load Flash {SEFIRT, #HGEEAY
Xi#, M program #FESHZR=, FRT FLASH_CR 257728 WRPRTERR fiitB &t BRI, SR EHRLEER,
FLASH_CR &77=50) EOP Ut E L.

BK flash NERES B FRAR:

1) 18E FLASH_SR Z17s8Y BSY fi, ¥R EURNRBIEEAAE flash #RIE

2) MIRSBIEEHITH flash REESERE, WIREHEHIZA (Page) M 3240F (MRIZNEBEHIEF

B, W TZ2E8, SNBNTZSE)

3) [ FLASH_KEYR ZHE28XE KEY1 F1 KEY2, fi#b& FLASH_CR Z1Z88HI(RIF
4) EBfi FLASH_CR 2178809 PG {i#0 EOPIE {if

5) MIBRBIEHITE 1 258 31 NENEIRME (RIS 32 (INEIRE)

6) I FLASH_CR Z7F88Y PGSTRT

7) BER2INF

8) %5fF FLASH_SR Z7723M) BSY KiEE

9) #9# FLASH_SR Z77s8f0 EOP in&f (MEHMEEEMTN, ZAKER)  REREEZZ

10) MRAHEERIE, WS PG (i

L ERER7) T, WER(EBEEN, FiY BSY (AREHEEL
ITFEIRIRE

Flash 7fies FJ LAYRER page HHTHUHE(E, BREHITRIR (sector erase) FIEHR (mass erase) (BEHEA
2T information memory AE{EFA) .
4.2.3.3. T§E (Page erase)

HEAT (page) # WRP{RIF, EEFASHWIERAY, LAY WRPERR \I{FERI. H5b, B9 main flash X
1A Load Flash fEFERT, #HEIRA page et erase i, AT WRPERR AItBSiEN, HEHITIUR

(page erase) #ERY, EHITIATEER:

1) 19% FLASH_SR 51788 BSY i, MIARBIEEHITH flash 2F

2) [A FLASH_KEYR SF2{KRE KEY1 F1 KEY2, #Zk& FLASH_ CR Z1ZE8h0(RIP

3) &I FLASH_CR Z7728#Y PER {i/f01 EOPIE {if

4) [z page BEEEUE (WA 32 (EHR)

5) ZfFBSY(HFEE

6) & EOP fREAHKEN

7) BZ EOPF&
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4.2.3.4. [AFEFEE (Mass erase)

F#2 (Mass erase) FRITEE S main flash #H1TEUE(E, (BXY information XAE(ER, B4+, 2 WRP
(FRE, HIEINRETR, ASFt4REEUR(E, HH WEPERR #iEBfI. B4, ZB% main flash XiF/EA Load

Flash {FAY, mass erase JNEEFRN, AST=4E mass erase ¥/, 7+H WEPERR (\[tB&H BN,

HTREBILS R

1) KWEBSY (U, HIARERBIEAHRITHY Flash #2/E

2) B FLASH_KEYR S1F8{KRE KEY1,KEY2, k& FLASH_CR Z7728{FiP
3) &I FLASH_CR Z7728h9 MER {iff[] EOPIE {i

4) [A flash B9EE main flash FESEEEUE (32 EUE)

5) ZfFBSY{HKEE

6) #RE EOP FR# &N

7) BEEOPIFE

4.2.3.5. B8 (Sector erase)

FBIERAEXT 4Kbytes B9 main flash HHTHERFRIR(E, {BXT information XAEAERH., B, JENBXE
WRP P, EEASH erase BY, LAY WRPERR &I, FHb, #B% main flash Xi{F/9 Load Flash {5/

BY, NERIERE sector5 {E erase X8R, sectord A4 erase {9, LAY WRPERR fIth 2 E L,
BTSN
1) HEBSY (i, FIARERBIEEHITY Flash 2
) [ FLASH_KEYR Z7788KRE KEY1, KEY2, fi#k& FLASH CR Z{728(RiP
) EfI FLASH_CR Z5772809 SER {i# EOPIE {if
4) MZBEXSEEHE
) ZfEBSY HEEE
) HRE EOP FREN# BN
7) BZF EOPIF&

4T USER OTP memory LAZM Information memory 2 RIEH, KITZASHE program/erase,

4.2.3.6. SHERMEERS

Flash B9 program #[ erase FYATBIE B TTHEREH], BNSIERIRIELRK. FBEUAER

, BRI

program f{1 erase ##{FRIRSIEISEL, IRERL HSI 9 24MHZz (954), HEH T HSI IR, FERETRY

Flash program #] erase B @z HIZFeait{ TIEFRVECE.

4.3. FmiE—5H#RiHREE (UID)

E—SOTRRB BN 7R

B BEFIIS

B SASNERER, SEBFERSINEREUESBNZEN
B HEREEHETES

FrmE—S ORI T — I AR EEE—RISE ST,

FFXEARER XN, E—BNRRFEALLIBRFT /7 ERRS T TN, RREREEX

RIS RIEERER,
E4t: 0x1FFF 0000
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UID Bits
Rzl faEik
7 | e | s | 4 | 3 | 2 1 [ o
0 Lot Numer Lot Number ASCII 5
1 Lot Numer Lot Number ASCII 5
2 Lot Numer Lot Number ASCII 5
3 Lot Numer Lot Number ASCII £5
4 Wafer Number Wafer Number
5 Lot Numer Lot Number ASCII £5
6 Lot Numer Lot Number ASCII £5
7 Lot Numer Lot Number ASCII £5
8 ERYRED ERIwAS
9 Y MAREAL Y MAHRMEE(Z
10 X ARHRIEAL X ARHRIE(Z
11 X,Y MAtnisitit Y MRz X MRz
12 EER 0x78
13 AERHE AT
14 MER4mAS MERmAS
15 A MER4mAS
4.4. Flash EZIRFH

4.4.1.Flash EIAFEHHHA

T A flash RY information KIRIERD XIEWEDIEIF TR, AREHCHEEBPH Y NAREE
HTROECE. than, B ORISR IEEEE RIS,
ATEHENZ SN, ERFHLAIEX RS BIEE.

2R 4-2 EIF BT

31 [ 30 [ 29 | 28 | 27 | 26 | 25 | 24 23 | 22 [ 21 | 20 [ 19 ] 18 [ 17 | 16
I 1 (D FSHEI 0 HOTHD
15 [ 14 [ 13 [ 12 [ 11 [ 10 | 9 [ 8 7 ] 6 ] 5] 4 ]3] 2T]1] o0
IR 1 FIIEIN 0
EIFTHIR BT LN FRIERF D EERMARNFERS NS, eI FERFPRIEX SRR
2
B FLASH FF%EIEFes (FLASH_OPTR)
B FLASH SDK XigithhitZ57728 (FLASH_SDKR)
B FLASH boot control {728 (FLASH_BTCR)
B FLASH WRP ittt & 77s8 (FLASH_WRPR)
3R 4-3 IR 451
Word Address Description
Ox1FFF 0080 Option byte for Flash User option and its complemented
Ox1FFF 0084 Option byte for Flash SDK area address and its complemented
Ox1FFF 0088 Option byte for FLASH boot control and its complemented
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Word Address Description
O0x1FFF 008C Option byte for Flash WRP address and its complemented
Ox1FFF 0090 Reserved
Ox1FFF 0094 Reserved
Reserved
Reserved
Reserved
Ox1FFF OOFC Reserved

B Flash BPERAGEIRFED

Flash memory address: Ox1FFF 0080

Production value:0x0155 BEAA

£ LFEBEfI (POR/BOR/OBL_LAUNCH) BBUE,M flash information memory AR5 XiaiE -HAB R AY(E,
B2z ZFas1EMAY option bit,

31 30 29 28 27 [ 26 [ 25 24 232221201918 17 [ 16
Reserved | RO SWD MODE ~'_Vg’\5’VG ~BOR_LEV[20] | “HOR- Reserved
R R R R R|IRI[R R
15 14 13 12 11 [ 10 | 9 8 7]6[]5]4][3][2[]1]o0
Reserved TA%SJE SWD_MODE IYVSE\;\? BOR_LEV[2:0] B(E)E_ Reserved
R R R R R]IRI[R R
Bit Name R/IW Function
31 Reserved - -
30 ~NRST_MODE R NRST_MODE HJz#3
29 ~SWD_MODE R SWD_MODE §I/%#5
28 ~IWDG_SW R IWDG_SW KI5
27: 25 ~BOR_LEV[2:0] R BOR_LEV HI&#3
24 ~BOR_EN R BOR_EN BY/=#5
23:. 16 Reserved - -
15 Reserved - -
14 NRST_MODE R NRST_MODE SWD_MODE
0 X: PCO: NRSTPB6: SWD
13 SWD_MODE R 10: PCO: GPIO PB6: SWD
11: PCO: SWD PB6: GPIO
i WDG._SW R 0: &4 watchdog
1: 44 watchdog
000: BOR LF{H(EN 1.8V, THEEER 1.7V
001: BOR LFHEHEN 2.0V, TRESIER 1.9V
010: BOR tF{HEN 2.2V, THEEIER 2.1V
1o BOR LEV[2:0] R 011: BOR LFHEN 2.4V, THEEIER 2.3V
100: BOR EFHSE 2.6V, THESREN 2.5V
101: BOR tFHSE 2.8V, THEREN 2.7V
110: BOR EFSEN 3.0V, THEHRER 2.9V
111: BOR EHSE 3.2V, THESEN 3.1V
BOR enable
8 BOR_EN R 0: BOR Afs8E
1: BOR {#8E, BOR_LEV #2{EMA
7:0 Reserved - -
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®  flash SDK REigiithitfYiEIRFTS

Flash memory address: Ox1FFF 0084

Production value: OxF4FF 0B0O

£ LEEAI (POR/BOR/OBL_LAUNCH) BHfS,M flash information memory BT X IEiE HAENAYE,

SN\EiZE7a5ERAY option bit,

31 30 29 28 [27] 26 [ 25 | 24 23 22 21 20 [19] 18 [ 17 | 16
Res | Res | Res | Res ~SDK_END[3:0 Res | Res | Res | Res ~SDK_STRTI[3:0]
R R R R R R R R
15 14 13 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res SDK_END[3:0] Res | Res | Res | Res SDK_STRT[3:0]
R] R JR]R RIRJ|[R]J] R
Bit Name R/W Function
31: 28 Reserved - -
. Complemented ;
27: 24 SDK__END[3:0] R SDK_END KI5z
23: 20 Reserved - -
. Complemented .
19: 16 SDK_STRT[3:0] R SDK_STRT BB
15: 12 Reserved - -
11: 8 SDK_END[3:0] R SDK XigiégsRitbiit, E—{IXIMAY STEP J9 2Kbytes
7. 4 Reserved - -
3:0 SDK_STRTI[3:0] R SDK XigFFiaitsit, S—{IXIMAY STEP J9 2Kbytes

B Option byte for FLASH boot control
Flash memory address: Ox1FFF 0088
Production value: OxFFFF 0000
£ FEBE{\7 (POR/BOR/OBL_LAUNCH) B, M flash information memory Y option bytes X148
RRYE, BAENZEFESHERAY option bit,

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 (13
~nBOOT | ~BOOT | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res ~BOOT_SIZE
1 0 [2:0]

R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
nBOOT1 | BOOTO. Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res BO(EI"B]SIZE
R R R]IRIR
Bit Name R/W Function
31 Complemented nBOOT1 R nBOOT1 B9/ 3
30 Complemented BOOTO R BOOTO KI5
29: 19 Reserved - -
Complemented
. R S 5
18: 16 BOOT SIZE [2:0] BOOT_SIZE Y=L
nBOOT1, BOOTO & SIS
15 nBOOTA R ERGATRARL
X0: MainFlash Bz
11: Load Flash 3z
14 BOOTO R =]
01: SRAM Bzl
13: 3 Reserved - -
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Bit Name R/W Function

4% Main flash Z393 XIEH{EA Load Flash X{&EH
000: 75 Load Flash X
001: 1Kbytes (0x0800 5C00~0x0800 5FFF)

2: 0 BOOT_SIZE [2:0] R
010: 2Kbytes (0x0800 5800~0x0800 5FFF)
011: 3Kbytes (0x0800 5400~0x0800 5FFF)
1xx: 4Kbytes (0x0800 5000~0x0800 5FFF)
B Flash WRP ittt 9%l

Flash memory address: 0x1FFF 008C
Production value: OxFFCO 003F
ELEBEf (POR/BOR/OBL_LAUNCH) B/, M flash information memory BT X IEIEHHERMN AT

B, BAEZEFERERNAY option bit,
31 30 29 28 27 26 25 24 23 22 [ 21 ] 20 [ 19 ] 18 [ 17 | 16
Res Res Res Res Res Res Res Res Res Res ~WRP[5:0]
R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res WRPI[5:0]
RIRIRIRI|IRIJR
Bit Name R/W Function
31: 22 Reserved - -
. Complemented .
21: 16 WRP R WRP B9/ 5
15: 6 Reserved - -
0: sector[yJ#{RIF
5:0 WRP R 1: sector[y] TR
y=0~5
4.4.2.5 Flash #&Ii=F

£I/5, FLASH_CR HFsah St HiAXAIERERIFA. J3HEMF T TAEXERIER,

FLASH_CR Z77224f OPTLOCK A /iiE =,

o,

TRk R iiZ 7S

1) BRI, ##8 FLASH_CR HFssiERP

2) [[6 FLASH_OPTKEYR 7788, 5§ OPTKEY1=0x0819 2A3B

3) [[@ FLASH_OPTKEYR 7788, 5§ OPTKEY2=0x4C5D 6E7F

HEERIBT R EP=HiE FLASH_CR &H1788, BEIT—XRENL. HHEIRRI KEY IIFRT, SEEIREAR
Hr=4 Hard Fault Flf,

User option (FBF1%IR) (information flash BUEIRZFT) HTLUBISH4ES FLASH_CR Z7728(9 OPT-

LOCK iz, #ARIF1E, LABGIEAEERIREE SR,

WNERHB( Lock £52, M OPTLOCK Rttt Ezh & (.

(E AP RYEIRF TS

EF TSR, IR Main flash BHREA—HE. HEREIFT, FEHTOTER:
1) FZE#ERRILSER, % OPTLOCK i
2) REBSY{, HWIANRKBIEEHITA Flash #2(F
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3) [MEIFTIE172E FLASH _OPTR/FLASH_SDKR/FLASH_BTCR/FLASH WRP BHREHE (1~4 H
¥)

4) &I OPTSTRT fi

5) [ main flash 0x4002 2080 I B{FRE 32 UEUE (AURERNHNSIRIE)

6) ZfFBSY(HKEE

7) FfFEOPHIE, RHEE

HEXHEIRF RIS, B ERRSTIBIEIF XTI RAYEE page #B42, AfGA FLASH_OPTR,
FLASH_SDKR. FLASH_BTCR &% FLASH_WRPR FH#F2800E, BEIERFHH. HE, BHamitEHEN
MG, FHEITRESEIEIFHRIEN X5,
BN

£ BSY (#iEEE, FiB#FHNEIFH#HE AT flash information FFfEes, BREARNMAFTHHRES. X
GEINF TS FesHTERE, MARRE E—REERSRIGENFTERNE. (XS] GhHE) #wEEE, 23S
R&ES0EE(ERA.

BEIMF RS, FELATRMER THT:

B 24 FLASH_CR 27723719 OBL_LAUNCH \# &1

m  7EEEBES[fE (POR. BOR)

"REIEINFT " BHTRURMER: XY information memory IFRUIEIF I TIRIRE, BIEIEHAVEUER
EEAERIEINE 78+ (FLASH_OPTR. FLASH_SDKR#1FLASH_WRPR) ., XLHNEPHFREERS, F
BILAMARIE, B OBL_LAUNCH i, 47— 1E0, XEIZFTRIER, TrEERRNEM THT,

BMERUAECERNFIE (T— 1 FF) BIENAME, EERFTEEEE, SIS
TBRYSGIIE, IXRERRRE BN IERRRIEHIT T .
NERIEAMBILES, NIERFHHREHEIENSFERF.
WNERIFAMIAICER, M) FLASH_SR Z57728( OPTVERR SRS ENL, option Z1FE84EFBIAE:
B FAFER
> BOR_LEVER 000 (&fEEHE)
> BOR_EN{UER 0 (BORAfEhE
> NRST_MODE {755, 0 ({XERZHAN)

> HERAILERHEERSAL 1
B X3F SDK area option, SDKR_STRT[3:0]= 0x0, SDKR_END[3:0]=0xB, BPRfH flash ZS/@EB#I&E
73 SDK
B ¥F FLASH boot control option
> nBOOT1, BOOTO {z5kk 00 (BRiEHE Main flash {EREEIX)
> BOOT_SIZE ii5R, 0 (BPF Load Flash [Xia)
B 3 F WRP option, ALEAVERHREE "TRIF”
EREENMNG, ERFTHNASHSHE TENIENSFSE (RETLAE)
B FLASH OPTR
B FLASH_SDKR
B FLASH BTCR
B FLASH WRPR
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XEHFFRORARESEIFT, NRXLESFRARAAEL, WIWAIRT RS option APIRE.

Flash EiEFD

S A ARY flash BY information XIFAYERSXE] (H 14 page) {EJ9 Factory config. byte f&£F3.
Page 0 IZRUHRIHEENERE ((NBIERS, TRBEN)

HSI SRR HIE, RXIMAY Trimming {8

XS HS| ARSI SR RIECE S (A

LS| AESREXIRIAY Trimming {&

VREFBUF A4 HEE EXTRZAY Trimming {8

Page 1 FRIG HEEHER (IERBER)

o LIRS

o BB Trimming BRE1{E
HTEIRNZ LM, Page 18 Factory config. byte LATESI R RS9 BITFiE.
2k 4-4 Factory config. byte organization

4.5.

Page | Word Address Contents
0x1FFF 0000-0x1FFF
0-3 000F uiD
0x1FFF 0010-0x1FFF
4-7 001F Reserved
8 0x1FFF 0020 1.2V Vrefint (5 16 SCAEERIHHE])
1
0x1FFF 0024-0x1FFF
9-10 002B Reserved
11 0x1FFF 002C 1.5V Vrefbuf (75 16 fLAIEERIHHE])
0x1FFF 0030-0x1FFF
12-31 007F Reserved
0 0x1FFF 0100 FH HS| 24MHz $RERFERIEHI R ITRAY Trimming (&
1 Ox1FFF 0104 Reserved
2 Ox1FFF 0108 Reserved
3 0x1FFF 010C Reserved
4 Ox1FFF 0110 Reserved
5 O0x1FFF 0114 Hil ts data
6 Ox1FFF 0118 =i ts data
FH HSI 24MHz $RER XN AY FLASH_ TS0, FLASH_TS1, FLASH_TS3
7 0x1FFF 011C
Sl EE
FR HS| 24MHz $RER XM AY FLASH_TS2P, FLASH_TPS3 ZS{FssVfEcE
2 8 0x1FFF 0120
(=]
9 Ox1FFF 0124 FH HS| 24MHz $iER X3 RIAY FLASH_PERTPE SFesVE BE
10 Ox1FFF 0128 FH HSI 24MHz $RER XTI EY FLASH_SMERTPE SEENEEE
B HS| 24MHz 3= ’XI MY FLASH PRGTPE. FLASH PRETPE 2
11 OX1FEF 012C =8 SR XY RIAY _| _| 5=
ESROECE(E
12 Ox1FFF 0130 Reserved
13 Ox1FFF 0134 Reserved
14 Ox1FFF 0138 Reserved
15 Ox1FFF 013C Reserved
16 0x1FFF 0140 Reserved
17-31 | Ox1FFF 0144- Reserved
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Page | Word Address Contents
Ox1FFF 017F
0 0x1FFF 0180 _EEIERIAEE 0x55AA AAS5
1 Ox1FFF 0184 L FEISEIGHD OXAAS5 55AA
2 Ox1FFF 0188 L EBIERIEHS OX55AA AA55
3 Ox1FFF 018C L ERIEIREGHRS OXAAS5 55AA
4 Ox1FFF 0190 PMU trimming bit and its complemented bit
5 Ox1FFF 0194 PMU trimming bit and its complemented bit
6 Ox1FFF 0198 PMU trimming bit and its complemented bit
7 0x1FFF 019C Reserved
8 Ox1FFF 01A0 HSI 24MHz frequency selection, trimming and its complemented bit
9 Ox1FFF 01A4 LSI 32.768K frequency Trimming and its complemented bit
10 Ox1FFF 01A8 Reserved
11 0x1FFF 01AC Reserved
12 O0x1FFF 01B0 Reserved
13 Ox1FFF 01B4 Reserved
14 Ox1FFF 01B8 Flash Trimming and its complemented bit
3 15 O0x1FFF 01BC Flash Trimming and its complemented bit

16 Ox1FFF 01CO Flash Trimming and its complemented bit
17 0x1FFF 01C4 Flash Trimming and its complemented bit
18 Ox1FFF 01C8 Flash Trimming and its complemented bit
19 0x1FFF 01CC Flash Trimming and its complemented bit
20 Ox1FFF 01DO0 TS trimming and its complemented bit
21 0x1FFF 01D4 Reserved
22 0x1FFF 01D8 Reserved
23 0x1FFF 01DC Reserved
24 Ox1FFF 01EQ Reserved
25 O0x1FFF 01E4 Reserved
26 Ox1FFF 01E8 Reserved
27 O0x1FFF 01EC Reserved
28 O0x1FFF 01F0 Reserved
29 Ox1FFF 01F4 Reserved
30 Ox1FFF 01F8 Device ID code
31 0x1FFF 01FC Reserved

4.5.1.HSI_TRIMMING_FOR_USER
Address: O0x1FFF 0100~0x1FFF 0104

31 30 29 28 27 26 25 24 23 22 21 20 19 18 [ 17 | 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res HSI_FS[2:0]
R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res HSI_TRIM[12:0]
| | R|IR[RIR R [R]IR[JRI[RIJRI[R|R|]R

WHBEBENHHE AR, BSA RCC_ICSCR S8R R HSI_FS[2:01f1 HSI_TRIM[12:0], LASEH
HSI $ERAYEK,
4.5.2.FLASH_SLEEPTIME_CONFIG
Address: Ox1FFF 0114

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

FLASH SLEEPTIMEJ[7:0] Res | Res | Res | Res | Res | Res Res | Res
R]IRJIJRI]IRIJIJRI]I]RIJIRIR
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HEEENZIINEEEUE, BSA FLASH_SLEEPTIME Z1228X4RM9[15:8].

4.5.3.HSI_24M_EPPARAO
Address: Ox1FFF 011C(24MHz)

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

Res | Res | Res | Res TS1[9:0] TS3[8:7]

R R R R| R RIRIJ[R R

15 14 13 12 11 10 9 8 7 6 5] 4 3 2 1 0
TS3[6:0] TS0[8:0]

R I R|IRJ]RJRI]JTRIR R | R] R JRIRJRJRIJRI] R

BWHFRERBERZREN HSI ATHRER, EEMNERMIEEHEHE, BSAN FLASH_TS0, FLASH_TS1,
FLASH_TS3 &f7=%, LASCHIRIAL HSI SERprBHIR S ARIECE.
4.5.4.HSI_24M _EPPARA1
Address: Ox1FFF 0120(24MHz)

31 30 29 28 27 | 26 | 25 | 24 [ 23 [ 22 [ 21 ] 20 [ 19 ] 18 [ 17 | 16
Res Res Res Res TPS3[11:0]
R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res TS2P[8:0]
R ITRIRIRITRIJIJR]IRIJIR] R
PHBEIREREIRENN HS| IR, MEMEIIIHEHEIE, BEN\ FLASH_TS2P,
FLASH_TPS3 F17e8, LASCHIXIM HSI SRERATRANRSRIEIRIECE.
4.5.5.HSI_24M_EPPARA2
Address: Ox1FFF 0124(24MHz)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res P[I1E7R::]E
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERTPE[15:0]
RIRJRJ]RIJIJRIJRIR IR JRITRIJITRIRI]ITRIRI]IRI] R

REFEERIEREIRERN HSI IR, SEMENIEINEREYE, B5N FLASH_PERTPE HZ284,
VASCERRSRL HS| S AR SR aRYECE .
4.5.6.HSI_24M_EPPARA3
Address: 0x1FFF 0128(24MHz)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
SMER
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res TPE[17:16]
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SMERTPE[15:0]
RIRJIJRJRJRIJ]RIR IR JTRIRIJIJRIJI]RI]IRI]IRI]IR] R

RUFERIBEFEIEN HSI FHAR, ERMERIEIHEHEYE, BSN FLASH_SMERTPE 2571728
o, LASCHIRIR HS| SRR BRI S R EI R E.
4.5.7.HSI_24M_EPPARA4
Address: 0x1FFF 012C(24MHz)

31 30 29 [ 28 [ 27 | 26 [ 25 | 24 [ 23 [ 22 [ 21 [ 20 | 19 | 18 [ 17 | 16
Res Res PRETPE[13:0]
R R R R R R R R R R R R R R
15 14 13 | 12 [ 11 10 9 8 7 6 5 4 3 2 1 0
PRGTPE[15:0]
R | R ITRIRJIJRJRJRJIJR|IRJTRJTRJIJTRIJITRI]ITRI]IRIR
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RUFEREFTEIRER HS| B AR, SEMERIEINEHEYE, BSA FLASH_PRGTPE
FLASH_PRETPE ZfFa8, LASCHIRIAL HS| SERpTERIR SR AR E.
4.5.8.L.S1_32.768K/38.4K_TRIMMING
Address: Ox1FFF 0144 (32.768K) . Ox1FFF 0148 (38.4K)

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

Res | Res | Res | Res | Res | Res | Res LS|l _TRIM[8:0]
R | RIR]IJRIJIRJ]RIJTRIJIRIJIR

B MNZHINEHEEE, B 5N\ RCC_ICSCR ZHF88%IMAY LSI_TRIM[8:0], LASCH LS| SRERAYE

8

4.5.9.VREFBUF_1.5V_TRIMMING
Address: Ox1FFF 014C (1.5V)

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

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res VREFBUF_TRIM[4:0]
R I RJRIJRIR

BRHRENZIIALEHEE, B5 N\ ADC_CR FHFesXIMAJ VREFBUF_TRIM[4:0], LASEINRY VREFBUF
W EBERYERL.
4.510. Flash USER OTP memory Bytes
A AIAY flash B9 information XigAYERS XIEIEA Flash USER OTP memory Bytes,
Table 4-5 USER OTP memory Bytes organization

Page Word Address Contents
0 00x1FFF 0280 Bit[31:16] F7 A B 2R
Bit[15:0]: USER OTP MEMORY_LOCK
1 00x1FFF 0284 ERR PR
2 00x1FFF 0288 FHRFEE
5 PR
FHRPEE
FHRFEIE
31 00x1FFF 02FC ERR PR

7K Page BEE7E information X13;, XI74 Page X1 program FI#EEIZER Main flash U3 ARGE, Fb,
Main Flash X1 mass erase JTAXIE T,

IRTE USER OTP MEMORY_LOCK ABASMZIEH, BEI EBE([ (POR/BOR/PDR) , NEiEEIFRIFP
TJRE. Y7 Page Write AN TRIF.

Table 4-6 Flash USER OTP memory Bytes write protection status
USER OTP MEMORY_LOCK

Write protection
i ATRE
program FHEIR{E: A<m]
1. program FIEHE(E: BILA

OxAA55

FR(0XAA55)Z SN THE

4.6. AEFRIA
XF Flash main memory BYFRIPEELAT LA :
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SDK  (software design kit) RIfRIF, FSRXSFERRFXANAEIRF, HER 2Kbytes,
wrtie protection (WRP) =4, LABGLEAEENSIRE (BT EFF#ESSIEE PCRUREL) . SEHFRIPRIAL
Eigit/9 4Kbytes,

m  Option byte SRR, EIINBHZIT.

4.6.1. IAEREH A S (SDK) Xz {RIA

{R4PX I H FLASH_SDKR 25772819 SDKR_STRT[3:0],SDKR_END[3:0]EX., &— bit XIiz 2Kbytes,
Start address

FLASH memory base address + SDK_STRTI[3:0] x 0x800(included)

End address

FLASH memory base address + (SDK_ENDI[3:0]+1) x 0x800(excluded)

24 SDK_STRTI[3:0].AF SDK_END[3:0]FF, SDK{R&IFPFT3Y; 23 SDK_STRT[3:0/NFaZFEF
SDK_ENDI[3:0]8f, SDK B,

FERIPERIAET, % FLASH_SDKR FH7asf#BRRIFES (5 SDK_STRT[3:01XF SDK_END[3:0]) , &
HEMAEER (mass erase)  (SDK XIF#HHRIFRIFERZBICEBAN, BIIEE (mass erase) 2T
SDK XEFERFRIFEIER) |, AAJSFEEEHT flash option byte HAJ SDK option FY{E (LLRIEFTHIER SDK fRIF
Fo3) . SDK protection EF=4EAY mass erase 38 Load Flash XiaiiEEkRiE,

ItAY, FLASH_SDKR HiFssHIASAaEH, BHEI LEBEEfI (POR/BOR/PDR) & OBL £, ZFHiFss
B Z =M flash option byte FJ SDK option & EZF7e8H.

* 4-7 PAPRSSRPRBIFIFUTIRINOR R
M Main Flash(CPU)f3zj

iRt/

X BRRITIRE FARHATIRME M RAM #1415
(From Non SDK Area) (From SDK Area)

Read | Write | Erase | Read | Write | Erase | Read | Write | Erase

Non SDK Area
Yes Yes Yes Yes Yes Yes Yes Yes Yes

SDK
Area No No No Yes Yes Yes No No No

Note:

(1) HIXEAHBIEER (mass erase) IESESEIE SDK X,

(2) IFFM SRAM HIITIEFEIEFMIER: — P EBITIRE Boot B3, B—1MEMIINEEREE), EFPEE
F| SRAM,

4.6.2. IFSHFRIP

Flash JLIIRBERRGRIF, MNSAEENSEE. EX WRP S7aSRIEHAIEYS 4Kbytes ISR
i (WRP) iz, BD 1 PMBEEX/N. BFESI WRP SH17asR0A.
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L% WRP RIS #ANE, AT TIREESIRIE. BN, BERE—IMXKERIZENSEHEP, U
218 (mass erase) INEEAEE(ER.
HAh, MREHIHRASRIPHXIEHITRHESEIE, U FLASH_SR HFsNERIFEIRIFR
(WRPERR) =#E&E{.
iE: B{FPMY3T main flash #24{EF.
4.6.3.Load Flash area protection
2 Load Flash BT, YRIEENXIBFHTIRERERBREE, FY FLASH_CR %7788 WRPRTERR {i
SWENL
(&2 FLASH_BTCR f§ BOOT_SIZE i&EE ST main flash ##1T mass erase #2{E, EF=4%H] mass
erase tH &I Load Flash Xig{iERis,

4.6.4. ZINFHE{RIA

REBERT, ERFHEAE, FHTERIPN. RGN FHREESER, FEE OPTKEYR
EFRE S NIEFRRIFS.

4.7. RAEHHE
* 4-8 (NfFFBREK

Ll e FHHTE RS/ rRRRisER T i =HI I ERE
End of operation EOP Write EOP=1 EOPIE
Write protection WRPERR Write WRPERR=1 ERRIE

E: UTSEHBERRINFERR, (B2 4 Hard fault:
B 4 flash memory B FLASH_CR S1ZSSHIFFI5EIR
B R flash IEIF HRSREFFEIR
B 5 FLASH #B{ERiHT 32 (UEHRRINIFS
B R Flash (BT (pageerase) . B3R (sectorerase) FILHR (masserase) ) BEREIT 3241
HHEXITT
B ERF LS TSR EARE T 32 (UEHRRIRTS

4.8. NESHEFRERR

4.8.1.FLASH i5[aizHlE =88 (FLASH_ACR)

Address offset: 0x00
Reset value: 0x0000 0000

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

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

RW
Bit Name R/IW Reset Value Function
31:1 Reserved
0 LATENCY RW 0 Flash SEEMEXS RIAYEFIRT:
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0: flash SHEERBFFFRE (RGRITHE 24MHz LA

™)
1: flash HMER 1 MEFRE, BIEIRIEL flash TER
RoRT T EHA
4.8.2.FLASH ¥{A57F8% (FLASH_KEYR)
Address offset: 0x08
Reset value: 0x0000 0000
ATESFRR(L2 write-only, BEHIRME O,
31 [ 30 | 29 | 28 [ 27 | 26 | 25 [ 24 [ 23 [ 22 [ 21 [ 20 [ 19 | 18 [ 17 [ 16
KEY[31:16]
wiliwlw |l w | w |WwWI[wI[wW [WwWI[WI[WI[WI[WI[WI [W][ W
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
wliwlwIlwIlwlwilw w [ wliwlwlwIlwIlwIlw]l w
Bit Name R/W Reset Value Function
THERELTHIELNSN, Z48E unlock FLASH_CR &7
31:0 KEY[31:0] W 0x0000 &%, FHERET flash A program/erase ##{F
KEY1: 0x4567 0123
KEY2: 0OxCDEF 89AB

4.8.3.FLASH IR A% {72 (FLASH_OPTKEYR)

Address offset: 0x0C
Reset value: 0x0000 0000
FiE & F=5(i2 write-only, {EHIR[E] O,

31 [ 30 [ 29 | 28 [ 27 | 26 | 25 | 24 | 23 | 22 | 21 [ 20 [ 19 ] 18 [ 17 | 16
OPTKEY[31:16]

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
OPTKEY[15:0]
wliwlwilwlwIlwilw [w [wliwilwlwIlwlwIlw]l w

Bit Name R/IW Reset Value Function
THEAEXVIIEZEINEN, 788 unlock flash B9
option 251788, FHFEET option byte AY pro-

31:0 OPTKEY[31:0] w 0x0000 0000 o
gram/erase 1#{E
KEY1: 0x0819 2A3B
KEY2: 0x4C5D 6E7F
4.8.4.FLASH JA7&57F83 (FLASH_SR)
Address offset: 0x10
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res BSY
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OPTV WRP
ERR Res | Res | Res | Res | Res | Res | Res | Res | Res | Res ERR Res | Res | Res EOP
RC W1 RC W1 RC W1
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Bit Name R/IW Reset Value Function
31:17 Reserved
Busy i
16 BSY R 0 Z{IFT flash BOBRVEIETEIH T, Z{I7E flash IRAEEIFFIE
PIREER, SRS EERTENBEREEE.
Option and trimming bits loading validity error
24 option #[ trimming bit R ERASAILERY, BHEERNIZ
15 OPTVERR | RC_W1 0 fir, EEATEAGERST, WRHRZLME,
BwHE1, F%.
14:5 Reserved
Write protection error
2 EI program/erase FIHEHHMFHESERIPAY flash XA
4 WRPERR | RC_W1 0 (WRP) , TEESTIRAL,
51, 53z,
3:1 Reserved
% flash {9 program/erase ¥{ERRINTERL, BRI, ZAI
N7 =Syl v E—-. A
0 EoP RC.W1 0 {HUNR FLASH_CR Z517=8h9 EOPIE {4 S E

L.
51, B

4.8.5.FLASH 1Z#IZ51F83(FLASH_CR)

Address offset: 0x14

Reset value: 0xC000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LOC OPT Re | Re | OBL_LAUN | Re ER | EO Re | Re | Re | Re | PGSTR OPT Re
LOC R P Res | STR
K s s CH s s s s s T s
K IE IE T

RS RS RC_WA1 RW | RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Re | Re SER Re Res | Res Re | Re | Re | Re Res ME PER | PG
5 S S S s S S R
R
RW RW RwW W
Bit Name R/W Easst Function
Value
FLASH_CR Lock i,
RNz REEER. HENISS, FLASH_CRZHF
Lock 1%, HRKIHLEH unlock BTEIS, ZAAREIEEE.,
31 Lock RS unlock 7 FLASH_CR 27788,
[3R{4E7E program/erase ¥{ETR/E, Bzl
HARREINAY unlock BIFRLEE , IZGHARISEIRES, B
B TFT—IRRFEENL
IS Lock {i,
Bz ReEEN. HERE, FLASH_CREHFSEHS
BEIF A XA Lock ¥, ZHRTHESH unlock AYFE
30 OPTLOCK RS &, ZAIWESE, unlock 7 FLASH_CR 257758,
[3{H-ZE T program/erase 1B{E5ehkfE, BAnzfi]
HARREINAY unlock BIFRLEE , IZGHPAREERES, B
B TF—IREFEENL
29:28 Reserved
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Bit

Name

Reset
Value

Function

27

OBL_LAUNCH

RC_W1

Force &IN5 loading,

HENAT, ZEESRFHTERFTRIERS. 1ZA1{Y
= option byte ZEEATTREWIEHEE. R OPTLOCK
HRENL, ZNARERS.

0: Option byte loading FBAY;

1: 774 Option byte loading i53K, RS =4EM, #HiT
option byte HYEEZEZ,

25

ERRIE

RwW

Error interrupt enable {17, 2§ FLASH_SR Z/Z8809
WRPERR i#% &7, WISRZAfERE, NWF=EiniEK.
0: Forhlfi=4%

1: BliF=E

24

EOPIE

RwW

End of operation interrupt enable

4 FLASH_SR Z57728h EOP It &N, TNERIZNI{FRE,
MUF=2ERUTASR,

0: EOP fhlffrkiA

1: EOP FhliffsEReg

23:18

Reserved

RW

19

PGSTRT

RwW

Flash main memory B program 2/ERSEENL,
IZAIE5T Flash main memory Y program #(F, #4&E
fiI, 7E FLASH_SR 2572800 BSY \#fiES/a, HEHES
ZAL,

18

Reserved

17

OPTSTRT

RwW

Flash IEIFT51ERIEL
ZAEEN T IHEIMFHRUER., B, £ FLASH_SR
Hiraehl BSY (KisTa, 5T,

TR 35X flash IEIMF I TIENAT, BEHBEITEE
128Bytes HY page 1T erase #E, HiH{T program £
e, Bt EBRMHTAMENEA,

16:12

Reserved

11

SER

RwW

4kByte B9 Sector erase 2{F

0: ZKi%k#% flash AY sector erase 12/E

1: 1%4% flash {1 sector erases #{F

E:

1) Sector erase A~=XJ flash information memory FAE
F.

2) Sector erase JHI&TES WRP X EAHE(EA,

10:3

Reserved

MER

RW

Mass erase #{F

0: ZRiEsE flash B9 mass erase #B4(E

1: &% flash B mass erases #R{E

i

Mass erase ~&Xd flash information memory #S{EFH., B
WRP i&5ERY, Mass erase FE(ER

PER

RW

Page erase 12#{F
0: ZRiEHE flash AY page erase 1#{E
1: 1%$% flash B9 page erase #&/F

PG

RwW

Program $2&{E
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Bit

Name

Reset
Value

Function

0: >RJE#E flash BY program 12/E
1: J%E#% flash BY program 12{E

4.8.6.FLASH i&IiZfFss (FLASH_OPTR)

Address offset: 0x20
Reset value: 0x0000 xxxx, £ FFBE{7 (POR/BOR/OBL_LAUNCH) BBUJE,M flash information memory 4
SEINFET XIEEHENE, BARIZESF3EMAY option bit,

31 | 30 ] 29 | 28 [ 27 [ 26 | 25 ] 24 [23]22[21]20[19[18[17] 16
Reserved
15 14 13 12 1 [ 10 | 9 8 7]6[5]4]3][2]1]0
NRST_ IWDG . BOR_
Reserved MODE SWD_MODE SW BOR_LEV[2:0] EN Reserved
RW RW RW |RW|RW]|[RW]| RW
Bit Name R/IW Function
31: 15 Reserved - -
14 NRST_MODE RW | NRST_MODE SWD_MODE
0 X: PCO: NRSTPB6: SWD
13 SWD_MODE RW | 10: PCO: GPIO PB6: SWD
11: PCO: SWD PB6: GPIO
0: % watchdo
12 IWDG_SW RW i 9
1: {4 watchdog
000: BOR LFtEEH 1.8V, TRESERL 1.7V
001: BOR LFEHEN 2.0V, TRESIERL 1.9V
010: BOR LF{HEN 2.2V, THEEIEN 2.1V
011: BOR LFHEMEN 2.4V, TIEHENL 2.3V
11: 9 BOR_LEV[2:0] RW 'Q { jj —FB“F" f t
100: BOR EFHFES 2.6V, TEESHENL 2.5V
101: BOR tFEHE 2.8V, TRESHERL 2.7V
110: BOR EFHHE 3.0V, TEESHERL 2.9V
111: BOR EFHEE 3.2V, THEEHER 3.1V
BOR enable
8 BOR_EN Rw | 0: BOR A&
1: BOR {#8E, BOR_LEV #2{EMA
7.0 Reserved - -

4.8.7.FLASH SDK jttiitH7Fs8 (FLASH_SDKR)

Address offset: 0x24
Reset value: 32’0000 0000 0000 0000 000X XXXX 000X XXXX, 7E_EEBEfi (POR/BOR/OBL_LAUNCH)
FERS, M flash information memory BUIEINF 15 XIS HBMNAYE, SAEiZEFES1BMAY option bit,

31 | 30 [ 29 [ 28 [ 27 [ 26 [ 25 ] 24 | 23 [ 22 [ 21 [ 20 [19 [ 18 [ 17 [ 16
Res
15 14 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res SDK_ENDI[3:0] Res | Res | Res | Res SDK_STRT[3:0]
RW] RW [RW]RW RW|[RW [ RW [ RW
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Bit Name R/W Function
31: 12 Reserved - -
11: 8 SDK_END[3:0] RW | SDK XigigEsritiilt, B—UXIRAT STEP /3 2Kbytes
7.4 Reserved - -
3: 0 SDK_STRTI[4:0] RW | SDK XigFraaiteit, B—XIRAT STEP /3 2Kbytes

4.8.8. FLASH boot control (FLASH_BTCR)

Address offset: 0x28

Reset value: 32 b0000 0000 0000 0000 XX00 0000 0000 OXXX, £ EFEE(; (POR/BOR/OBL_LAUNCH)
BERUS, M flash information memory Y option bytes XIFsEHHHEMNAIE, BAEZZ1FE8EMAY option bit,

31 |30|29|28|27|26|25|24|23|22|21|20|19|18|17|16
Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
nBOOT | BOOTO | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res BOOT_SIZE
1 . . . . . ) ) ) ) . . . [2:0]
R R R
RW RW W W W
Bit Name R/W Function
31: 16 Reserved - -
BOOT1, BOOTO iF&Fith ahiE=,
15 \BOOT n EEC HEsER
X0: MainFlash Bz
R Bzh
11: Load Flash [3x5
14 BOOTO .
01: SRAM Bzl
13: 3 Reserved - -
15EHE Main flash EB5 XIE{EJ9 Load Flash X5
000: 7 Load Flash X
001: 1Kbytes (0x0800 5C00~0x0800 5FFF)
2: 0 BOOT_SIZE [2:0] RW

010: 2Kbytes (0x0800 5800~0x0800 5FFF)
011: 3Kbytes (0x0800 5400~0x0800 5FFF)
1xx: 4Kbytes (0x0800 5000~0x0800 5FFF)

4.8.9.FLASH WRP it F7F88 (FLASH_WRPR)

Address offset: 0x2C
Reset value: 0x0000 XXXX
£ LS (POR/BOR/OBL_LAUNCH) BEHUS, M flash information memory AU 15 XiEiE HE N AYE,

BRI Z17=54ERA7 option bit,
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 ] 19 | 18 | 17 | 16

Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res WRPI[5:0]
RW [RW [RW | RW [ RW | RW
Bit Name R/W Function

31: 6 Reserved - -
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0: sector[y]f{FF
5: 0 WRP RW 1 1: sector[y]FiFip
y=0~5

4.8.10. FLASH BRI ES1Fe2(FLASH_STCR)

Address offset: 0x90
Reset value: 0x0000 6400

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SLEEP_TIME[7:0] Res | Res | Res | Res | Res | Res | Res | SLEEP_EN
RW [ RW]RW]|RW ]| RWJ][RW [RW [RW RW
Bit Name R/W Reset Function
Value
31: 8 Reserved

FLASH BERRATEIHEU(ET HSI_10M BT$ha9i+24E8)
LRGATEPILE LS| 5 LSE B, FNSREEMMANITIE
RINFE, ANEEERXSFRINE ((UEFE LS aE
LSE NESFhIthAT, EFRIZINEE) .

LfEREZINAERT, B REASHMEREFEEA Flash 4£F
15: 8 SLEEP_TIME RW 0x64 | wrpmykosnonimmnrersy

thsi_1om * SLEEP_TIME
Note:

tus_1om 9 HSI_10M B9FEIER;
JOtBiR Flash THEERVIERS, ASFEsRANREEEFIREN

0x28,
7:1 Reserved
FLASH BERRIETERE
0 SLEEP_EN RW 0 1: enable flash sleep

0: disable flash sleep

4.8.11. FLASH TS0 17788 (FLASH_TSO0)

Address offset: 0x100

Reset value: 0x0000 xxxx

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

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

Res | Res | Res | Res | Res | Res | Res TS0
RW [RW [RW [|RW | RW [ RW | RW [ RW | RW

Bit Name R/W seset Function
alue
31: 9 Reserved
PARBIEHFHIE information XIERIHBHHIEEE, B
5 2 M SCIINT SRR SR E.
8 0 S0 R Ox XXX ;ﬁ%ﬁaﬁ, VASCEIRTRE HSI SRR AR ST E)AYED
{RIZ1E Flash RSN T HELER -
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Bit Name RIW \R;:IS:; Function
24MHz BOAEETFREIE: OXT1FFF 011C
4.8.12. FLASH TS1 &FF=8 (FLASH_TS1)

Address offset: 0x104

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 1]
Res | Res | Res | Res | Res | Res TS1
RW [RW [RW [ RW [|RW |RW [ RW | RW | RW | RW
Bit Name R/W Reset Function
Value

31: 10 Reserved

PEITE Y FIIE information XFERIHBHHIEEE, B

SIRIEFFES, LASCHIXSM HSI SRR AR SR a)AYED
9: 0 TS1 RwW Ox XXXX | &,

{R7F7E Flash BN T HBAERY :

24MHz R EEFFRELE . OX1FFF 011C
4.8.13. FLASH TS2P %7588 (FLASH_TS2P)

Address offset: 0x108

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res | Res Res | Res TS2P
RW [RW [RW [|RW [ RW [ RW | RW [ RW | RW
Bit Name R/W Reset Function
Value

31: 9 Reserved

@IS ERE information XAEMIEHEREUE, BA

SIRIEFES, LASCHIRSM HSI SRR AR SR 8)RYED
8: 0 TS2P RW Ox XXXX | &,

{R1E1E Flash 90 T 3HERS :

24MHz BOEETZRUIE: Ox1FFF 0120
4.8.14. FLASH TPS3 %1788 (FLASH_TPS3)

Address offset: 0x10C

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res TPS3

RW [ RW [RW [RW [RW [RW [ RW [RW [ RW | RW | RW | RW
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Bit Name R/W 5:?:: Function
31: 12 Reserved
@IS IEHFAAE information RABRIMEAEEIEERE, BA
ITREFES, LASCINRIRY HS| SRERpr RIS R aRvED
11: 0 TPS3 RW Ox XXXX | &,
{R7F7E Flash BUEN T HBAER -
24MHz REERRUEIE: 0x1FFF 0120

4.8.15. FLASH TS3 178 (FLASH_TS3)

Address offset: 0x110

Reset value: 0x0000 xxxx

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

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

Res Res | Res | Res | Res Res | Res

TS3
RW [RWI RV RVWV]IRW]RW]RW]RW ] RW

Bit Name R/W S Function
Value

31: 9 Reserved

BT E Y FHUE information XFERIHBHHIEEE, B
IINETFERE, LASCHING R HS| SRR ERNER SR RIAVES

8: 0 TS3 RW Ox XXXX | &,

{R1F(E Flash A9 HBIER -

24MHz IEERRUtEIE: 0x1FFF 011C

4.8.16. FLASH i85 (PAGE ERASE) TPE register (FLASH_PERTPE)

Address offset: 0x114

Reset value: 0x0001 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res PERTPE
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERTPE

RW |RW|RW|[RWI[RW |RW|RW |[RW [RW [RW [RW | RW [RW [ RW | RW | RW

Bit Name R/W sgls:; Function
31: 18 Reserved
AT I HIERUE information RAERIMEHEAOEUE, BA
X RNEFIFRE, LASCHIRIR HSI| SRERF AR S AT EIAED
17: 0 PERTPE RW | OxXXXX | &,
{R1Z(E Flash IR0 HBHER :
24MHz RUE(BEFERUEIE: Ox1FFF 0124
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4.8.17. FLASH SECTOR/MASS ERASE TPE Z1F&8 (FLASH_SMERTPE)

Address offset: 0x118

Reset value: 0x0001 xxxx

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

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res SMERTPE
RW RW

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

SMERTPE
RW[RW |[RW][RW|RW[RW |[RW [RW [RW |[RW [RW [|RW [RW [ RW | RW | RW
Bit Name rRw | Reset Function
Value
31: 18 Reserved

HHEITIEHIERAE information KABRIEHHEOEUE, B
IRIE1FEE, LASCIIRIR HS| SRR SR IERVED
17: 0 SMERTPE RW | OxXXXX | &,
{R1FTE Flash AIENTHBHEA :
24MHz ROEETERUENE . Ox1FFF 0128

4.8.18. FLASH PROGRAM TPE register (FLASH_PRGTPE)
Address offset: 0x11C

Reset value: 0x0000 xxxx

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

15 [ 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
PRGTPE
RW [RW | RW |RW]RW [RW |[RW [RW [|RW |[RW [RW | RW | RW | RW | RW | RW

Bit Name R/W S:ﬁi: Function
31: 16 Reserved
BIEHFERTE information KAERIEHIHISUE, BA
SINEFES, LASCHIRIR HS| SRR AR SR EIRED
15: 0 PRGTPE RwW Ox XXXX | &,
{R1F7E Flash UGN TitEHEA -
24MHz ROFE(EFRUENE: 0x1FFF 012C

4.8.19. FLASH PRE-PROGRAM TPE Z{528 (FLASH_PRETPE)

Address offset: 0x120

Reset value: 0x0000 xxxx

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

15 [ 14 [ 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res PRETPE[13:0]
RW [RW [ RW [RW [RW [RW [RW [RW [RW [RW [ RW | RW | RW | RW

Bit Name R/W Reset

Value Function

31: 14 Reserved
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13: 0

PRETPE

RW

0x12C0

HSEITIEHIERAE information XABRIEUEIEUE, BA
STRE1FES, LASCHIRSR HS| SRR BRI SRTIERED
=R

{R1F1E Flash fIa0 TFHEHER :

24MHz BOEETFRUEIE: Ox1FFF 012C

4.8.20.

FLASH S{Fza0 %

Reg
ister

~® 0 RO

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
a4
3
2
1
0

FLA
SH_
ACR

| A-

Re-

set

valu
e

O O X O

FLA

SH_

KEY
R

KEY[31:16]

KEY[15:0]

Re-

set

valu
e

0 O X O

FLA
SH_
OPT
KEY
R

OPTKEY[31:16]

OPTKEY[15:0]

Re-
set
valu

O o XxX o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

FLA
SH_
SR

BSY

OPTVE

WRPER
FOP

O =~ X O

set
valu

FLA
SH_
CR

L OCK
OPTI OCK

| AUN

ORI

ERRIE
EOPIE

PGSTRT

QPTSTRT
SER
MER
PER

PG

A2 X O

set
valu

o

o

o
o
o
o
o

FLA
SH_
OPT

NRST MODE
SWD MODE
IWDG SW
BOR_LEV
[2:0]
BOR EN

Re-
set
valu

ON X O

X
x
x

X[ X| X

x
X
X
X
X

X| X| X| X

FLA

SDK_END SDK_STR
[3:0] T[3:0]
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Reg
ister

31

30
29
28
27
26
25
24
23
22
21

20
19
18
17

16
15

14
13
12
11
10

AN|~0 0 O

SDK

Re-
set
valu

O N X O

FLA
SH_
BTC

-~ 00wz

o—400w

BOOT
_SIZE

Re-
set
valu

o

ON X O

FLA

WRP[5:0]

X
x
x
x
x
x

O O X O

SLEEP_TIME[7:0]

SIEEP E

o
o

OO -~X O

TSO[:0]

set
valu

X
X
X
X
x
x
x
x
x

~AO-—-X O

FLA
SH_
TS1

TS1[8:0]

Re-
set
valu

X
X
X
X
x
x
x
x
x

0wOoO—-=~X O

FLA
SH_
TS2

TS2P[8:0]

Re-
set
valu

x
X
X
X
X
X
X
X
X

OO0 -~x o

FLA
SH_
TPS

FLASH_T
PS3[11:0]

Re-
set
valu

x
X
X
X
X
X
X
X
X
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~® 0 RO

Reg
ister

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

O - =2X O

FLA
SH_
TS3

TS3[8:
0]

Re-
set
valu

X
X
X
X

X
X

A 22X O

FLA
SH_
PER
TPE

PERTPE
[17:0]

Re-
set
valu

X
X
X
x
x
x

0w = =X O

FLA
SH_
SM
ERT
PE

SMERTPE[1
7:0]

Re-
set
valu

X
X
X
X
X
X

O_\_\xo

FLA

SH
PR

GTP

PRGTPE[15:0]

Re-
set
valu

ON-=X O

FLA
SH

PRE
TPE

PRETPE[13:0]

Re-
set
valu
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5. B iRzl

5.1. Hi&
5.1.1. EBFIEE
|[Lse| [Lsi| [HsI]
® o\
It FLASH
VDD domain
VCC domain
POR
PDR BOR
vec[ |—e VR VDDs CPU Core/Digital Peripherals
BG VDD1
HSI_10M IO_CTRL
PMU
IWDG LPTIMER
veat VCCIO domain
VDDA 10 Ring PWR_Acon RCC_Acon
@ VDDP
PWR_CR1[18] oo\
VDDA
5-1 EBIFAEE
* 5-1 BBIRIEE
wmsS | iR BiRE iz
1 vCcC 1.7v~5.5v BEEREMACHEMEIR, EHEEER: BoEEBE,
LRSS, VCC PAD (tBAJi&] Ve
2 VCCA 1 7y~5.5v ERFOIRIMEREES, kBT (tEENg Bk EE
PAD) ,
3 VCCIO 1.7v~5.5v #5 10 {HE8, kEF VCC PAD
5.2. BERADH
SRR EETES:

B MR (Main regulator) ESRIEEIEITIRSEIHREIIE.
B LPR (low power regulator) 7£ stop I8z, RHAERINFERIGEES,

EOREITRIC, MRRFFLIE, Bt 1.2vEBE, LPRXE,
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£ stop R, FTHEMHREM MR B LPR A8,

5.3. HISHEEER

RINEE N RFEREEE

B Range 1: S4&E58E

MR RS HEYE 1.2V, R TTRRATLUSITERIRA 24 MHZ T,

B Range 2: {RIIEEE

REZJADHET stop WlY, FRIFKEHANZEE, BIZEE RIS LPREIER.,

5.4. HiRsE

5.4.1. LES(u (POR)/ FHE( (PDR)/RES(I (BOR)

OHRIRLT POR/PDRZR, it RiRM4t LM TEREN, ZRRERMMEINZ TERIF M.

PR POR/PDR 4, IASLHLY BOR (brown out reset) . BOR{XAJLABILIEINFTS, #HATEREFIRAER
=

= BOR ##JFFHY, BORSERILUBITIEIIF TR, B LTI NG ~E e LA RIRECE.

A

vce
VBORRS
VBORF8
VBORRY
————————————————————————————————————————————————————————————— VBORF7
VBORR6
VBORF6
VBORR5
VBORFS5
VBORR4 |
VBORF4
VBORR3 |-
VBORF3
VBORR2 -
VBORF2
VBORRT f--eoeeeemeoees
VBORF1
VPOR -----eemone’
——————————————— —\ VPDR

v

tRSTTEMPO< »

Reset with BOR off: -
tRSTTEMPO< »

Reset with BOR on
(VBORS8 VBOR1)

,,,,,,,,,,,,,,,,,,, POR/BOR rising thresholds
,,,,,,,,,,,,,,,,,,, PDR/BOR falling thresholds

5-2 POR/PDR/BOR [H{&
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6. {10 #E 4=

RERET,

ORERFRHEBRFEMNZE, BAERETETHEN. 4 CPUATERFETIF, ©hF

HENEIIFERTC, FIaN, BFFIMEBEMRT. ARTLAETHFE. IREERTIE). MREER BHfThits.

6.1. (EINFEERI

6.1.1. {RINFEIEN 4R

OREEREITEAZI, B 3 MR

B Sleep mode: CPU A#h>XiA (NVIC, SysTick EI{E) , IMEHLAECEHREIIE.

(B R fERE

VR TERYIER, R TEEREXRTZIER) .

B Stop mode: ZEX T SRAM FIZFFeSHNINERIF, HSIF1 HSE XA,

£ stop ==X, LSIFILSE AJLMRFTIAE, LPTIMER FaJLURIFT(F. BAHZIE FTSERNIIEER,
ST,

£ stop RAT, JIRIAY VR RS RIS, 8% MR 2 LPR 8, &4 LPRHEAY, SHIFEXK
B, {EIEEERTIERIS; HRIF MREBAIER, TRIERK, BRI NEARNTRIREEEE

ok, EFEETHE T LB TR AR

B [HERFA AR

B STAMERRIINR, RIFFNRESTR (RGeS AR RS ¢h)

%= 6-1 RINFEEAFFR

st HEA IR IR potiar T Voltage redulator
WEFI or Return J =
Sleep from ISR Al | SENE | e, e
(sleep-now or REZ . F O x
S|eep-0n-exit) WFE ﬂﬁ@é%{q: _H\'i]—t:ﬁ *nﬁj%qhﬁ;ﬂﬁ;u[ﬁ]o
. HSI XF;
: {HABECESN | HSISYS '
SLEEPDEEP bit T . .
1 WElor KRR sl | LS 1 LSE aNEFEFEHEX;
2. Return from | EXTI Line SN stop LPTIMER. IWDG: H#IX{& .
Stop N SR or (EXTIHE | s | EEERETIE; 7 i““ngEEE
Note: géﬁﬁj@q:lz: %EEE) N EEE, Z: {EEDJ*%U%@E*DEBQ RCC %F*E
BeiEiZ LSl 8 LSE | IWDG, 4S9 BYREETAE;
NRST HARERAYAT XA,
1 REERE VRAVRESH MRIER,, FEEHA sleep &R,
6.1.2. FT{FEN TRITNEE
* 6-2 FI1{FE Ta9ThEE (9
v - Stop
Mg =i Sleep "y R@LPR or VR@MR IEREERE
CPU Y - - -
Flash memory Y Y -@
SRAM Y o ® -4 -
Brown-out reset (BOR) Y Y 0 6]
PVD O O O O

51/305




PY32F002B 2% F-Jiif

MR

=17

Sleep

Stop

VR@LPR or VR@MR

IARERES]

HSI

HSE

LSl

LSE

O|O|! |1

LSE Clock Security System
(CSS)

USART1

USART2

12C

SPI1

ADC

COMP1/COMP2

Temperature sensor

Timers(TIM1/TIM14)

LPTIM

IWDG

SysTick timer

CRC

o]
O
6]
6]
o]
o]
6]
6]
o]
o]
O
6]
6]
6]
O
O
6]
6]

O|O|0|O|0|0|0|0|O|0|0|0|0| O |O|o|o|o

GPIOs

E1.
iF2.
iE3.
4.
5.

6.2.

6.2.1.3 4\ sleep mode

6.2.2.iBiH sleep mode

Y = Yes (fifg€); O = Optional (BRIAXIA, AILABR{HEERE);

Flash A TEB, (BEFRATHEME, HAREIIFRE.
SRAM BB AT LAR FFak & K.
SRAM A TRES, {BFCATHMEMR, HAREINFERE.
BN stop BT, WNEREERET LSE CSS, NI LSE CSS LIRS, SIGEERS, A NMIF

i
o

Sleep mode

- = Not available

BT HAT WFI(wait for interrupt)ai#& WFE(wait for event)}i§<, HNEIRE. BURTF Cortex MO+HIERSE
257 aaRY SLEEPONEXIT (i, BRMIENEATH N\ EIRIETCRITLS.
B Sleep-now:#15 SLEEPONEXIT iz2 0, MHAT WFI8& WFE J5, IZBPiFNREIRIET.

m  Sleep-on-exit: 45k SLEEPONEXIT i2 1, NZRH(RMSTHRF T ISR B, HNEIRIR.

RIS, ATERY 10 SIS EITEIVRIFERPRE.

ANERF WFIENEIRIETN, 4% NVIC SRISAVERIIME RRTET LIS A M EEIRARTUIREE
WNERF WFE BENBBIRIET, H—EMRER, CHBHERES. RESHTLIES AT A4

B EIMRIEHISERSERE T, MARTEREMEFRTIEHIEE (NVIC) |, FHEEE Cortex MO+HJ SEVON-

PEND i, 45 M WFE IGEEfSREEATRT, JMRFET pending fZF15M& NVIC IRQ j&i# pending {i

(7£ NVIC 9 iTiEE8 pending S7788) WSS,

m EE, ERBINEREENEE EXTI ine AEMHEL, 25 CPU ) WFE IGREERAEEHITRT, FusEkoMEeh

W pending fi, EiEXIMZIZE(S Line 9 NVIC IRQ (&8 pending A& BB,

ZiENEERENMREERTE, FRIEEPIHATLEHRERT A,

2% 6-3 Sleep-now

Sleep-now

ik

HATTH WFI8& WFE, 7H:
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SLEEPDEEP = 0 #8
SLEEPONEXIT =0

NSREE WFI FENREEIRRT, WHRHASTUR: lf.

B WEREIT WFE HNRIBEIRIET., NIBHAE: RS,
IREEFEIR 7
2 6-4 Sleep-on-exit
Sleep-on-exit AR
WFI, #H:
HAGH SLEEPDEEP = 0 #H
SLEEPONEXIT =1
BHA R
IRBERIER 7

6.3. Stop mode
Stop IBELEET Cortex-MO+ANREREIRIARITIMERTEIAYI 132, VR eTLABECERL MR 30& LPR {HH8,
iz, HSIFI HSE X4, SRAM MIFFesNBETIRIFIAS, LSI. LSE. LPTIMER, IWDG sJE%R
HEEREIIE, (KIFEIREERERS RCCIBIEE RIS, HEsR VCORE AV IEHRAIRT SR E K.
£ stop X, FrER 10 5|HMAFIRIEE E/TEUERINES.

6.3.1.i## )\ stop mode

N T H—ERE stop HILAITNFE, ECE PWR_CR.LPR=10F, VREILUHA LPR {8,

WNERIEFEHIT flash RUREHEEE, N stop IRXAIHNSHIER, BHEFMHEESHRER (RIS
FLASH_SR Z17=50Y BSY (FIMTHRIRE BB, SF) .

WNER APB S\% FRYRIEIETERTT, W stop IXAIHANBSWIER, BHE APBiHAZ&R (R .

6.3.2.1BH stop mode

MBI PRra S IREESHR Y stop #EIUAT, HSI HSRIE N KGR,
£ stop #B=, TR VRATF LPRIKZ, NIM stop iR IGEEEEYMITEEILIR.
£ stop 1z, R VRATF MRIKZ, BiEESK, (BIREESEIED.

2k 6-5 stop mode

Stop mode iz

WFI(wait for interrupt) B¢ WFE (wait for event) , FH:
EEIRE:
1) i8id PWR_CREJLPR{I, i%E#E VR IT{EE MREE LPR T
2) B3 PWR_CRHBJ MRRDY_TIME ] FLS_SLPTIME EZE& MR #1 FLASH BYIGESRT A
B\ Cortex MO+#J SLEEPDEEP {i

Note:

HAAR

ATHN stop #R=\, ATE EXTI line BY pending fiZ (EXTI_PR Z7788) . FrASMRAYHET
pending i1, WEENL., BN, FHN stop WHITIEGHRIRE, BEHENIT.

SNSRI FIEEEHA stop MRBTFF HSE, RARHRLMESLIEE HSI, AREERKR
HSEON fii,

AESHIFESUR TR, REFBEREZFSKANEN: FERAS MESARTE,
5EE HSI ERRGRIEH, X HSE,
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Stop mode 3%

PEEREIREERTE), FEBEN stop tRZ\RI, RFHTIPRALZECE I HS| S5ATH,
RCC_CFGR Ef7asf HPRE 1% 0, BNTEIREE/SIE(HIRAT P HFEEIMNORT$h,

ANER{HEA WFI N stop #&T:
HIHECE R FHTETIURY EXTI line  (THRZAY EXTI HRlffa £ 4%7E NVIC HrfEsE
BHAR ANER{ERT WFE B stop &5
(HERECE R EHEINR EXTI line
CPU SEVONPEND fi7&171E5% FEYFET pending fi

LPR %I MR [aE2AT 8]+
MERAZFEIR HSI IEEEATE] +
flash IREERTE)

6.4. [FRRFAIPhITER

EERBTENAT, REHHESRER (SYSCLK, HCLK, PCLK) AJLUBISTRS iE 17 aabe B SR,
XL SeR D AT AR FRSRAEHE N EERARTURD, PRRIMRATSAER,

SERFETERAR (32.768kHz) , JIREB/NRIINFE, KETLIRERER: (MR) BUIREIRENEE
iz (PWR_CR1Z77&5HI BIAS_CR[3:0]) , f MR BSHIIIFEAXIEE. (EEEERIZIHHERT IR,
[EEEE MREVIKEEED. 2, SERUBREHNESIE TR, NiZeEA MRAVIKEIEEND, B3
RERIITIETTIER,

6.5. HMZRIPPIIE

FEIEBEITRI, ATLEHAURIEEERNIMRFNFAERRAT AHB B3 (HCLK) #0 APB 3R (PCLK) ,
VABEEETOAE.
AT H— S EAERERIRIIROINFE, SMRRORISHTLAFEHT WFI BiE WFE 5< Z RIS,

6.6. BREERSEFS
ZIMEHISEETLUEIT half-word 5¢& word ifja],

6.6.1. BiRIZHIHFEE 1 (PWR_CR1)

Address offset: 0x00
Reset value: 0x0007 0000(reset by POR)

31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 19 18 17 16
HSIO
Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re N Re | SRAM_RE | Re
Res
s s s s s s s S S S s _CTR s T s
L
R
RW RW W
15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
FLS_ SLP |Re |Re | Re | Re | Re | Re | Re | BIAS_CR_S .
PR nivEM:0] |s | s s | s | s | s |s EL BIAS_CR[3:0]
RW RW RW RW
. Reset .
Bit Name R/W Value Function
31:20 Reserved - - Reserved
19 HSION_CTRL RW 0 M Stop EHIEEERS, HSI FTFHE A,
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Bit Name R/W sgfueet Function

0: FfFMRITERE, fEREHSI;

1: 5 VRERIF, BDUEEERSIZZIERE HSI,
18 Reserved - - Reserved

Stop I, SRAM retention FEJE15H]
17 SRAM_RETV RW 1 b1 1: SRAM EB[EERELS LDO fH—5K;

0: SRAM B [EKESE;

Low power regulator
VR_LPR_CR=2'b00, MR mode (default set)
15:14 LPR 0 VR_LPR_CR=2'b01, Low Power Run mode

Hfth, Reseved

Stop B IEEERTFEH, £ HSIFRES, 7E FLASH IB{ERiEE

EEATIEL,
2’b00: 5us
2’b01: 2us

13:12 FLS_SLPTIME RW 2'b00 2'b10: 3us
2’b11: Ous

i YiZSEFRIREN 2b11 B, KIRREESEMN SRAM H{T
2/, M3E FLASH, HEREFHFIEERENITEFREASTE
3us AIiAIE] FLASH,

11:5 Reserved - - Reserved

AT %R MR (REBM7KE BIAS_CR HESEHIRE, K2XH
information memory R4 Factory config. bytes XAIINEL

4 BIAS_CR_SEL RW 0 X i
0: J%&#F¥H Factory config. bytes XAJINZE
1: %#E€HE BIAS_CR 7728
MR (RERRECE.
3:0 BIAS_CR RW | 40000 | 4'b0000:
6.6.2. PWR SF81%
(o]
ff | Re
slois 3 JIJIRNEGgAIJIJIIRRIIINE2AI2NIdE g9 9
e | ter
t
= — =
S
P =Ie = 7 I
W w Lel = o,
O o v o= Fz 14 o
R 12 o | 42 a &)
CR Q < = X 1% (9))
1 g o LF| % <
0 I »n = o m
0 | Re
set o[1|1]1 ololo|ol|o ololo|ofo
val
ue
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7.8(u

SRRIRTAMEN, DBIR: BFEEMIRREN.

7.1. BiF

7.1.1. B8RS

HIREICHESFREEMds, EUT/RMER TrE:
m TES (POR/PDR)
m  RXEEfI (BOR)

71.2. R8RS

RABMHBABDSEREMENE, —WFFSESR, NEMRRUSES, FaBERENL
LFEEUUTEMR, FFERREN:

NRST ERINEL

WM7EIHER(WDG)

SYSRESETREQ #{4&1{i1

EFTINEIEIFHER (OBL)

EBiJEEI (POR/PDR, BOR)

Bd14E RCC_CSR HFestISAARRAL, AILURBISRLR.

7.1.3.NRST £ (external reset)

J&IZ option byte(NRST_MODE {i7)f9%#, NRST ERITJLAMKECER MAEN, (BARES NIEIF 151
®) -

m SN

IZENXT, 7 NRST Ef_HEABEHISMESHEBREINIEE, ER2CHRER=4ENERE NRST
B EREH,

EiZEEERT, GPIO K PCO IIBEFAL,

XJ NRST EHIEIEERILIE, RIHFIE NRST S/NEHE 20us BBE, D FZEENSSIBHERR.

m GPIO

EZERT, ZERSTLARIERER GPIO, BI PCO, EMI_EMSEMINEET. SHEMASHT FAE
FeE, HETRREEREIEH L.
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VvCC

Rpu 20us filter

Filter |-

NRST {

L]

A

A4

HSI_10M

nDCT

WWDG rstn  ——p
IWDG rstn —
Software rstn ———»|
POR/PDR rstn———»|
BOR rstn —»
OBL rstn —>

Sysrstn
—

7-1 SFBRECE

7.1.4. 8 REM

SIIRE .

7.1.5. 54481

BIE ARM MO+HIRBTAIE =655 7a3A0 SYSRESETREQ i, AJSEIIER4E(L,

7.1.6. BEHERFHEN

RGBS ECE FLASH_CR.OBL_LAUNCH=1, =4 E#HIEINFTHEN, NTENEINFH B INE.

57/305



PY32F002B 2% F-Jiif

8. B¢
8.1. HI¢hiEm

8.1.1.5MER=iERIth HSE

m SNERASERER PAG BN

B MRS SERERS, PA6 BiahfiEsEix 10 RUmAfERE; B PA6 FIL(F) GPIO fEA.
8.1.2. JMERRIEAIHH LSE

HMNER(RIRATER (LSE) REMAEE:

B EIMERIR, BESAIEIREBEE, 74 32.768kHz FURTIES

B EEMNIIMEMRASER R

RCC_BDCR 772810 LSERDY #xER 7 LSE EBFaE. LSE nJLAUEIY LSEON An#fTHEE X, I
FBESITTLAEIE LSEDRV[1:05#TET, LESEMRIRNEHRRKERE.
YMEBRIHHE (LSE bypass)

ZE T, IR TN ER, #4Eid RCC_CR A9 LSEBYP #1 LSEON fnisiFiziEs,,

8.1.3. AERSIERIHH HSI
REREIERSSR, (FAE R AR HREEARIR. HSI IR OSRERIRITA 24 MHz,
8.1.4. REREERT# LSI

REKEERSER, {F79 IWDG #1 LPTIM RORS$H, LARMEAS A REIE TR SR, ZRIFrhOsRRigit

7£ 32.768 KHz #1 38.4 KHz,

8.2. HI§hin
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HSI: High-speed internal clock
LSI: Low-speed internal clock
HSE: High-speed external clock
LSIRC to IWDG
LSI 1
LSCO Lsc |""
(e L-. LSE
0 0SC32_0uT LSE
32.768kHz || o to PWR
RTCSEL »
DOSC32 IN | Clock
detector To AHB bus, core, memory =
AHB l FCLK Cortex free-running clock
— PRESC >
LSE /1, 2..512 To Cortex system timer
LSI
APB
PCLK To APB periphrals
SYSCLK —] PREX >
HSE /1,248,16
HSI RC LSE to LPTIM
LS|
PCLK;
to COMP
LSC
HSIDIV PCLK
HSISYS » to ADC
! 1,2 16,32
PA6 HSE SYSCLK /12481632564
I
LSI
TIM_PCLK
If (APB toTIM1/14 I
PRESC=1) x1 else x2

8-1 RETASTPLSHE]

8.3. MIHBTLERH (CSS)

AP 2 BRI LIS, EXMER T, LSENERERS, R MENIIEEITH. XA LSE #
KiflfE, BFEReNIREtE KA,
WSRTE LSE ERIIEEEIR, LSE S BRIXA, IMERSBMHELS TIM1 (SR ERTES) 1 TIM14
(BAERR) NRNZERANG, FreEhimBrRHZEIR (Clock Security System Interrupt CSSI) , #1ft
F MCU HHTHRFUSR{E, CSSI #5E#EEl Cortex-MO+HJ NMI (Non-maskable interrupt) exception [E1£.,
Note: —B CSS #fEge, FEUNR LSE BIEEIR, BiSr~4 CSS T, HEIFE—1 NMI, iZ NMIE
REngT, BE CSS FhiERRfAkiakk. FEit, £ NMIAER Ry /BT IR ER S s
(RCC_CICR) EBRY CSSC {i3kiEbs CSS Hlf,
R LSE B E [ EINBIERZR M, HHMERESHE AN HENNIRE LS, FErYXEF LSE,

8.4. HiAI¥PEESD

ATHERENA, 758 BOM A, LURENERNFER, FECHIZHITHEHIIE. B TR MCO
55 (Fo) B GPIO RIS RAINRESLIIAT thiaHINRE.
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7 8-1 HiHAT#ER

B PTR MCO gt RYRT Bl

HSI
SYSCLK

HSE

LSE

LSl
FE: 4% MCO BRI TR, ARSI GPIO AF IHAEA MCO RIFSIARMER, MCO BJRESr=4EH#I,

= EETZERATE],

8.5. TIM14 PIERFASMERATEh LI

HTREE. BE. ITZREFFER, SHRERIINER (20 HSI. LS| F) AIRBIIERISR. BEit, F
ERERFINE TIPSR USRI — U B F R SIERA SR TRUE.

MR HEBRGIENEARRIRE . ARFIINPMERETHE, BESINEESRIRERH, 1wl
PR, Afa, BYRAUENERRTESEL, NMsCHlaSRuEr BRI,

L L <

8.5.1.HSI Bk

HSI B $PRED AR ERS . B e FNRD S0,
RIShE

EXRERETHEYAIUE (Fla0 HSILSE BIELR), BESFMMRINRIIEEERX. tEREX, NEXW
Ry,

f&B) LSE (ESEEAnZERY HSI BTfpitEEiE, RInTXAERE P EHRITINE. FIR LSE HNSRE
(ppm %%), FAFBELAE—SD#ERNUER TR, FAETI R THERAMES S, T2, BEREE
=P SENGTES T

HSI IR%a9IRB L ERIREARUEN, BXFHFAFNAL. MR LSE AR, AT RAI8E6ARIREH
AURAE, EIEER HSE/32, BT TIM14 RUBIE 1 MANFERES, XJ HSI RURERHITEE,

TiIM14

TIH_RMP[1:0]

GPIO
RTCCLK ™
HSE/32
MCO

8-2 SRERNE S TIM14 HHEIRIE

Timer 14 F@MARBRBERILAZ GPIO & S RWAATH, XWFXLAhauEE, 2@id TIM14_ OR By
TI1_RMP[1:01557e5LHRY. TUMIEIEIN TR

> TIM14 8i&E 1&E#%EI GPIO

> TIM14 @& 1 E5E) HSE/32 Ry$h

> TIM14 i@iE 1:1&E8#%E) MCO (Microcontroller clock output)
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R34

—BENE HSI BHRE, BEl, BRRELE, RGBT HRESE, NSRS
HERIERT.

BT MCO multiplexer ZE#Z LSE E TIM14 i&@i& 1 FUBIAFER, EEEBRZMEEERINE HSI (XMER
T, HSI MIZIRENRFRITNR) . NTEELM LSE [FSHIZNIGHAERY HSI| Bt MERITTHER, XEFRIHHIR
TR ENER.

XBRFESFATINZRIRITE LSE SHEE (ppm), ZARELMERNSHRRERBIITHIR, AG3IHd
HRHTRIE, LAMEETIZ. BE. BERXAIERER.

HSI B ELIRTH A IR AP A LARIRES 7R L,

IZELH N EAFIRERISENESR (b, HSILSE ML) : ERERMmESSH MRt ER
BEX. RS, EENRNT.

8.5.2.LSI Bt
5 HSI —#, LS| MR SZEIRE. BE. T2RAEFNMNTMmEER. LS FRERBSER
FHRERAR HSE 8¢ HSI SRHITIRUE, RIERIES HSI ML,
LS| RURUERIER: LS| FUEILHFN TIM14 BUBINIEIR. EX HSE {fEARGRTERR, HEESMA LSI B HSE
RIRTERNER, 1RMT LS| BHIEE.
[RIEE £, DARERSRERRIRER, B) HSE/LSI AUSRERLL: WEBESIZETIEX, tLREMLR, EERI
RidigF,

8.6. S{I/HNHWHFFE
IR 22T AR word(32bit). half-word (16bit) #0 byte (8bit) ifial,

8.6.1. A3fpiihIFHTF=R (RCC_CR)

Address offset:0x00
Reset value:0x0000 0100

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res %SNE Res | Res
RW
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Res | Res HSIDIV[2:0] ;I:)S\I( Res HSION | Res | Res | Res | Res | Res | Res | Res | Res
RW R RW RW
Bit Name R/W Reset Value Function
31:19 Reserved - - Reserved
18 HSEEN RW 0 HMNERRTEP{ERE
17:14 Reserved - - Reserved
HSI BY$P o SEREL.
BIHEHIXEALRE HSI IS IREREL, 74 HSISYS Bt
13:11 HSIDIV[2:0] RW 0 000: 1
001: 2
010: 4
011: 8
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Bit Name RIW Reset Value Function
100: 16

101: 32
110: 64

111: 128

HS| R SRR,

I E(IFREA HSI OSC 13%E. ZAIRBZ HSION=1 Fj4
BH.

0: HSI OSC ;& &,

1: HSI OSC #&F T ;

4 HSION j5&/5, HSIRDY 3ZBIHI{K.

9 Reserved - - Reserved

HSI BYEpERERL, BIFRTLABRIFNERIZ L.

LN stop 1BAT, BHFEZIZAL, FLEHSI,

X HSI IHEEHE HERIERANH (BXIBH stop 12

10 HSIRDY R 0

8 HSION RW 1 .
N, BE HSEFARGRTER, Fr=dXmt) .
0: HSI XA
1: HSI$JFF

7:0 Reserved - - Reserved

8.6.2. AEBRIHIERIHESHTFER (RCC_ICSCR)

Address offset:0x04
Reset value:0x00FF 10FF, i&@id POR/BOR &1

31 30 29 28 27 | 26 25 24 [ 23 [ 2221 [ 20 19 [ 18 | 17 | 16
Res Res Res Res | LSI STARTUP | Res LSI_TRIMI[8:0]
RW RW RW |RW |[RW [RW [RW | RW [ RW | RW | RW
15 14 13 12 11 10 9 8 7 6 5 | 4 3 2 1 0
HSI_FS[2:0] HSI_TRIM[12:0]
RW [RW [RW | RW [ RW | RW [ RW [RW [RW]IRW][RW[RW|RW ]| RW | RW [ RW

Bit Name R/IW Reset Value Function
31:28 Reserved - {RER
MR LS| Fa Rt anGR:
11: 256 /™ LS| B$H/EIHA
27:26 LSI_STARTUP RW 2'b00 10: 64 4 LS| BHH/EHA
01: 16 /™ LS| Bt5d/EIEA
00: 44N LS| Af$hfEHA

25 Reserved

AEMRIRIT SRR, BIRE, PIEBRER eI LA
4 32.768KHz F] 38.4KHz,
FEECRBERIBHTEE (FFHFE Ox1FFF 0144)
BNi%5Eet, ST LS| e HmR P HORE.,
24:16 LSI_TRIM RW OXOFF BOB(E{RIFIE Flash RGN b :

32.768KHz I/EEEMIE: Ox1FFF 0144

38.4KHz I fE{EMHEHE: Ox1FFF 0148

BT ZSEeREtTHsE, 818 (&) 1, FLS
RIS () £90.2%.

15:13 HSI_FS RW 3'b000 HSI SiRi5E
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Bit

Name

Reset Value

Function

100:24MHz
>=101: {FE8
LTEBE, BIAEE 24MHz,

12:0

HSI_TRIM

RW

Ox10FF

A PR (L

LEEERE(A HSI 24MHz FOBUARAEE, SROERSIE

ISR (FFHE OX1FFF 0100) BNiZE1EeEH,

BHBIHE N IAE information RABRIMIHEAIEEE, B

NZE1788, LU HS| SEm HIR TR,

{RIF1E Flash A9S0 T HBUERS :

24MHz RUE(BFFRUtEE: Ox1FFF 0100

BYMZEFREANREESE, EaILUzEAFIE, &

KiZzZreadE, B8 (&) 1, W HSI AR
() £90.1%.

8.6.3. i HECESTF5S (RCC_CFGR)

Address offset:0x08
Reset value:0x0000 0000

31

30 [29 [28 [27

26 [ 25

[24 |23

22 21 20 19 18 17 16

Res

MCOPRE[2:0] | Res

MCOSEL[2:0] Res

Res Res Res Res Res Res Res

RW

RwW

15

14 [13 [12 [ 11

10 [9

| 8 7

6 5 4 3 2 1 0

Res

PPRE[2:0]

HPRE[3:0] Res

Res SWS[2:0] SW[2:0]

RW

RW

R RW

Bit

Name

R/W

Reset Value

Function

31

Reserved

Reserved

30:28

MCOPRE[2:0]

RwW

MCO (microcontroller clock output) SRZERZER, FRi4El

XUy, 8 MCO BRI SRS

000: 1

001: 2

010: 4
8

0 011:

100: 16
101: 32
110: 64
111: 128
H#EFAE MCO BitifReRl, IREXEAL

27

Reserved

- Reserved

26:24

MCOSEL[2:0]

RW

MCO j5%6#%

000: ;@ERTER, MCO HHAHEE
001: SYSCLK

010: {28

011: HSI

0 100: HSE

101: {RE8
110: LSI
111: LSE

T R EMEE TR R AT RES M AT A TR
BIIEST.

23:15

Reserved

- Reserved
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Bit Name RIW Reset Value Function

ZAIER S, AT EE PCLK B9Ed, BiRE HCLK Y
DIRREUIT
Oxx: 1
14:12 PPRE[2:0] RW 0 100: 2

101: 4

110: 8
111: 16
AHB B9 ER S
BRHSEIZAL, T FEE HCLK Bddp, Bi8E SYSCLK /Y
DIREREUT
Oxxx: 1
1000: 2
1001: 4
1010: 8
11:8 HPRE][3:0] RW 0 1011: 16
1100: 64
1101: 128

1110: 256
1111: 512

ATHRERRERETIE, FERE VR BREREESEMR
i ENORRIIRDIEREL

7:6 Reserved - - Reserved

REAEIRAL

XL R, SRR AT SRR BB ER SR

i

000: HSISYS
001: HSE

010: {=E8
011: LSl

100: LSE
Others: Reserved

BRI PIRIERAL
XL AR RIS, IR R SRSt

000: HSISYS
001: HSE

010: {RE8
011: LSl
2:0 SWI2:0] RwW 0 100: LSE

H'E: Reserved

B ECE /9 HSISYS RIS R EiE:

1) ZGM stop B

2) B4FECE 001(HSE), HINHSE 530 (HSE &ALt
HR)

5:3 SWS[2:0] R 0

8.6.4. JMERRIHIRIZHIZHTFER (RCC_ECSCR)

Address offset:0x10
Reset value: 0x0001_0000

31 30 29 28 27 26 25 24 23 22 21 | 20 19 | 18 17 | 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | LSE STARTUP Res LSE DRIVER
RW RW
15 [ 14 [ 13 | 12 | 11 10 9 8 7 6 5 4 3 | 2 1 ] o0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
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Bit

Name

Reset
Value

Function

31:18

Reserved

RES

RER

21:20

LSE_STARTUP

RW

0x0

LSE SRiRISRERTai%HE,
LSEBYP=0:

00: 4096 4 LSE Rt$4/EHA;
01: 2048 4 LSE Rf$Hh/EHA;
10: 8192 4™ LSE A$i/EHA;
1: Nitiscerde), BiEEd,
LSEBYP=1:

00: 2048 /™ LSE R3$4/ZHA;
01: 1024 4 LSE Rt$4/EHA;
10: 4096 4™ LSE A$/EHA;
11: FNitHaxeme, B,

17:16 | LSE_DRIVER | RW 0x10

11:
X

(RERERIRIRANEESIIELE,
: ERIIKENIRE

: 559KENRE

: BUAIKERE

ERSRIXEIRE

| BERERREE. BB EIUARBEIRIFESEHILEE S

B8], IRFNBESIMANIINFEBA, IXANRESTEESSNTORE /)N,

(E7%)

15:0 Reserved -

8.6.5. BdphPlfifEEESFEE (RCC_CIER)

Address offset:0x18
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Rg\s(:E Res RLDSYI?E RII;)?(IIE

RW RW RW
Bit Name R/W Reset Value Function
31:4 Reserved - - Reserved
HSI B ready FRMFERE,
3 HSIRDYIE RW 0 0: It
1: {sEE
2 Reserved - - Reserved
LSE R4t ready FREFT{ERE,
1 LSERDYIE RW 0 0: Z)F
1: {ERE
LS| B ready HRHfTfERE.
0 LSIRDYIE RW 0 0: Ik
1: {ERE

8.6.6. A3pRIitRE S Faa (RCC_CIFR)
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Address offset:0x1C

Reset value:0x0000 0000

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LSE HSI LSE LSl
Res | Res | Res | Res | Res | Res CSSF Res | Res | Res Res Res RDYF Res RDYF | RDYF
R R R R
Bit Name R/IW Reset Value Function
31:10 Reserved - - Reserved

LSE BRI LE£RE (CSS) Hfin.
EFEAHEN LSE OSC R shsMAT L% 728,
9 LSECSSF R 0 0: LSE Ry$@ IS hIiR=4;

1: LSE R#Pa IR =4 ;

E LSECSSC 1788 1 5=z,

8:4 Reserved - - Reserved

HSI &R RRTHRIR{AL

4 HSI 2 EFHE HSIRDYIE 88, Z{HBEER. &t
3 HSIRDYF R 0 BT ERI HSIRDYC i, BZI%fL.

0: FoH HSI 5 [#EAIRI SRR

1: BH HSI 5[EEART I ER T

2 Res - - Reserved

LSE /E&HHRR (L

34 LSE #2xE+H LSERDYIE {588, ZIHBMEEN. Y
1 LSERDYF R 0 BT BRI LSERDYC {37, EZI%AL.

0: FoH LSE 5[#cAIRd sy

1: F5H LSE 5|&2a9ptthER T

LS /EF MR

2 LSI #2EFF B LSIRDYIE {88, ZIMEEFERL. i
0 LSIRDYF R 0 BT ERI LSIRDYC i, BEEZAL.

0: FoH LS| SIEAIBTEhER T

1: BH LSI 5 [EAIBT s S Tl

8.6.7. IthPETiElRSTFEE (RCC_CICR)

Address offset:0x20
Reset value:0x0000 0000

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

HSI LSE LSl
Res | Res | Res | Res | Res | Res | LSECSSC | Res | Res | Res | Res | Res RDYC Res RDYC | RDYC
W W W W
Bit Name RIW Reset Value Function
31:10 Reserved - - Reserved
LSE R LeR% (CSS) FliirEas.
9 LSECSSC w 0 0: ;&BFM;
1: 5% LSECSSF fri&
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Bit Name RIW Reset Value Function
8:4 Reserved - - Reserved

HSI B IRSEE.

3 HSIRDYC w 0 0: ZB¥m.

1: i&B& HSIRDYF {3z,
2 Reserved - - Reserved

LSE /E&Eir&ias.

1 LSERDYC W 0 0: &BM,

1: 5B& LSERDYF fiZ,
LS| EBInEEE.

0 LSIRDYC W 0 0: &BM,

1: 5B LSIRDYF {3,

8.6.8.1/0 ZOS(iiF1Fs8 (RCC_IOPRSTR)

Address offset:0x24
Reset value:0x0000 0000

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

GPIOC | GPIOB | GPIOA

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res RST RST RST
RW RW
Bit Name R/W Reset Value Function
31:3 Reserved - - Reserved
I/0 PortC £431,
2 GPIOCRST RW 0 0: no effect;

1: PortC I/0 £f;
/0 PortB E1i,

1 GPIOBRST RW 0 0: ZB=M;

1: PortB I/O £
/0 PortA 111,

0 GPIOARST RW 0 0: &B=M;

1: PortA I/0 £

8.6.9. AHB JM&E(iZF1Fss (RCC_AHBRSTR)

Address offset:0x28
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CRC FLASH
Res | Res | Res RST Res | Res | Res RST Res | Res | Res | Res | Res | Res | Res | Res
RW RW
Bit Name R/IW Reset Value Function
31:13 Reserved - - Reserved
CRC &=t E1T,
12 CRCRST RW 0 . 7@1%/“{
0: ;&BFM;
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1. CRCH&IREN;
11:9 Reserved - - Reserved
FLASH OIS,
8 FLASHRST RW 0 0: no effect;
1: FLASH BO#RHREN;
7:0 Reserved - - Reserved
8.6.10. APB /M&EE(iFTFeE 1 (RCC_APBRSTR1)

Address offset:0x2C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTIM PWR | DBG 12C
RST Res | Res RST | RST Res | Res | Res | Res | Res RST Res | Res | Res Res Res
RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
Bit Name R/W Reset Value Function
LP Timer #&HERT,
31 LPTIMRST RW 0 0: RBEF;
11 ZIEHREN;
30:29 Reserved - - Reserved
Power EZOEHRE(I,
28 PWRRST RW 0 0: XBE;
10 ZAEHREAT;
MCU Debug #ERENL,
27 DBGRST RW 0 0: XBEH;
10 ZAEHREAT;
26:22 Reserved - - Reserved
12C1 RS,
21 I2CRST RW 0 0: ;&B¥m;
10 ZAEREAT;
20:0 Reserved - - Reserved
8.6.11. APB/IMEE(IZF1F=E 2 (RCC_APBRSTR2)
Address offset:0x30
Reset value:0x0000 0000
31 30 29 28 27 26 | 25 | 24 | 23 22 21 20 19 18 17 16
COMP | COMP | AD
Res Res F\;e Res | Res Rse F;e Rse F;e 2 1 C Rse F;e Rse Res
RST RST RST
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SYS
TIM1 USART Re SPI TIM Re Re Re Re Re Re Re CF
4 1 S 1 1 S S S S Res Res Res S S s G
RST RST RST | RST RST
RW RW RW | RW RW
Bit Name R/IW Reset Value Function
31:23 Reserved - - Reserved
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Bit Name R/IW Reset Value Function
COMP2 t&HE(I,
22 COMP2RST RW 0 0: ZBE;
1: ZIRREN;
COMP1 t&IREAI,
21 COMP1RST RW 0 0: RBEFm;
1: ZIRREN;
ADC t&HE1I,
20 ADCRST RW 0 0: ZBFNm;
1: ZIRREN;
19:16 Reserved - - Reserved
TIM14 &HRENT,
15 TIM14RST RW 0 0: REFm;
1: ZIRREN;
USART1 1&EHE (5,
14 USART1RST RW 0 0: RBFM;
1: ZIRREN;
13 Reserved - - Reserved
SPI1 fEHRE(,
12 SPI1RST RW 0 0: RBFMm;
1: IZEREAL;
TIM1 RIREA(L,
11 TIMIRST RW 0 0: RBFM;
1: IZERENL;
10:1 Reserved - - Reserved
SYSCFG 1#&HREL,
0 SYSCFGRST RWs 0 0: ZBN;
1: IZERENL;
8.6.12. /O #EZMOAIPMEEESFES (RCC_IOPENR)
Address offset:0x34
Reset value:0x0000 0000
31 [ 30 | 29 [ 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 | 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res Res Res Res
15 [ 14 [ 13 [ 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res GES c GFéINO B GFéINO A
RW RW RW
Bit Name R/IW Reset Value Function
31:3 Reserved - - Reserved
/0 PortC Rfv#AE.
2 GPIOCEN RW 0 0: RYFhEELL;
1: BOEP{EERE
/O PortB Bd$fEAE,
1 GPIOBEN RW 0 0: RYPPEELL;
1: BOEP{EERE
0 GPIOAEN RW 0 I/O PortA BF$fFRE.
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Bit Name R/IW Reset Value Function
0: RIHPZELL;
1: BEDfERE
8.6.13. AHB JMEZAIHMEEESTFES (RCC_AHBENR)
Address offset:0x38
Reset value:0x0000 0300
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res CERI’\IC Res | Res f/lil?f'?\l FLS\? H Res | Res | Res | Res | Res | Res | Res | Res
RW RW RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
CRC 1&HRTEREEE,
12 CRCEN RwW 0 0: Z|F
1: {#gE
11:10 Reserved - - Reserved
FEEERIEX T, SRAM BYRTEHsEaEinS]
0: 7% sleep R IZIEIRATERI XA
9 SRAMEN RW 1 1: 1£ sleep B iZIEHRATEsERE
i IZAHENE sleep IRTVIZIERAIRTER(ERE, EIEEIEIT
B, IZIER RS XA
7E sleep #T, T, FLASH RYRTEh{sEaE=s|
0: 7% sleep R IZIERATERI XA
8 FLASHEN RW 1 1: 1E sleep R IZIE LA EsERE
7 1ZAHNEE sleep IR IZIRRAURTER(ERE, EIEFEIET
B, IZIER RS X
7:0 Reserved - - Reserved
8.6.14. APB JM&RIPHEEESTFEE 1 (RCC_APBENR1)

Address offset:0x3C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTIM PWR | DBG 12C
EN Res Res EN EN Res | Res | Res | Res | Res EN Res | Res | Res Res Res
RW RW RW RW
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Res Res Res | Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
Bit Name R/IW Reset Value Function
LP Timer1 EbRATEhERE,
31 LPTIMEN RwW 0 0: |
1: {FgE
30:29 Reserved - - Reserved
T SRR ge.
08 PWREN RW 0 {RIhFE I HIR SR AT PR
0: |
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Bit Name R/W Reset Value Function
1. fE8E
Debug 1EIRATEPERE,
27 DBGEN RwW 0 0: It
1: {8
26:22 Reserved - - Reserved
12C1 HEHRATEP{ERE,
21 I2CEN RW 0 0: Ik
1: {ERE
20:0 Reserved - - Reserved
8.6.15. APB JM&RIPHEEESTFEE 2 (RCC_APBENR2)
Address offset:0x40
Reset value:0x0000 0000
31 30 29 28 27 26 | 25 | 24 | 23 22 21 20 19 | 18 | 17 16
Res Res F\;e Res | Res F\;e Rse F\;e Rse COZMP CO1MP ACD F\’Se Rse Rse Res
EN EN EN
RW RW RW
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Tli\1/|1 US?‘RT Re S1P ! T|1M Re | Re | Re | Re Res Res Res Re | Re | Re SJFS
EN EN s EN EN s s s s s s s E(?\l
RW RW RW | RW RW
Bit Name R/W Reset Value Function
31:23 Reserved - - Reserved
COMP2 IR A {ERE,
22 COMP2EN RW 0 0: Ik
1: {E8E
COMP1 #&IRETEH{ERE,
21 COMP1EN RW 0 0: Z)F
1: {ERE
ADC 1&IRETEMERE,
20 ADCEN RW 0 0: Z)F
1: {E8E
19:16 Reserved - - Reserved
TIM14 #IRETEHERE,
15 TIM14EN RW 0 0: It
1: {sEE
USART1 #IRETEH{ERE.
14 USART1EN RwW 0 0: It
1: {shEE
13 Reserved - - Reserved
SPI1 fRIRATEH{ERE,
12 SPIMEN RW 0 0: Ik
1: {shEE
TIM1 tEHRATEMERE,
11 TIM1EN RW 0 0: It
1: fshEE
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Bit Name R/IW Reset Value Function
10:1 Reserved - - Reserved
SYSCFG 1&HhAT#p{sEgE,
0 SYSCFGEN RwW 0 0: Z&|F
1: {HgE
8.6.16. IMZIMIZAIHECEHSTFSE (RCC_CCIPR)
Address offset:0x54
Reset value:0x0000 0000
? g 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res Res Res Res Res | Res | Res | Res LPTIM1SEL[1:0 Res | Res
RW RW
,15 1 1312 1 10| 9 8 7 | 6| 5 | 4 3 2 1] o0
COMP &g
Res Res 2 y Res Res Res | Res | Res | Res Res Res Res | Res
SEL SEL
RW RW
Bit Name R/IW Reset Value Function
31:20 Reserved - - Reserved
LPTIM1 POEBATERRIERE,
00: PCLK
19:18 LPTIMSEL][1:0] RW 2'b00 01: LSl
10: FohdEd
11: LSE
17:12 Reserved - - Reserved
COMP2 1&ERATHPAT iRIEsE
11 COMP2SEL RwW 0 0: PCLK
1: LSC (RCC_BDCR.LSCOSEL ¥ERERIATEN)
7E: 7EfEBE FLTEN ZRISCECE LR LSC AdH.
COMP1 &t Eh A EHRIE R,
0: PCLK
10 COMP1SEL RW 0 1: LSC (RCC_BDCR.LSCOSEL &% EAYATER)
¥ 7E(HRZ COMP2_FR2.FLTEN Z B BiZS17e81%
e EN
9:0 Reserved - - Reserved
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8.6.17. RCC ii}=#IZ7F88 (RCC_BDCR)

Address offset:0x5C
Reset value:0x0000 0000, &iT POR/BOR &1

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LSC LSC
SRe Ee Ee Ee Ee Ee O O SRe Res Res SRe Ee Res | Res | Res
SEL EN
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LSE | LSE | LS
SRe Rse R;e Rse R;e Rse Res Rse LSEISZSS Lg(E)ﬁS Res BY RD E
P Y ON
RW RW RW R RW
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
{RERATFPIESE,
25 LSCOSEL RW 0 0: LSI
1: LSE
{RERAT P {ERE,
24 LSCOEN RW 0 0: #Eik
1: {#gE
23:7 Reserved - - Reserved

LSE CSS(Rt#p& 2 RS )IalKM.,

ZAIRFEE SR, F0E CSS 18 32.768KHz OSC
6 LSECSSD R 0 (LSE) M,

0: KRH&ZF LSE kM

1: 1 ISE 50K

LSE CSS fsRE

0: It
1: {sHgE
5 LSECSSON RW 0 58
% LSEON=1 7 H LSERDY=1 [5AHE(E8E
LSECSSON,
—B{Fgazfl, FEEEBiZfEEIE, BRIELSECSSD=1,
4:3 Reserved - -

LSE OSC bypass

0255, (REINBITFIEERER

2 LSEBYP RW 0 1: 5588, (RS NEBAT PSRN I BT £
T RBEMHMNEB 32.768KHz OSC £ 1F (LSEON=0 F#H
LSERDY=0) BABEGIZAL.

LSE OSC &1L,

BN, ST, RBXY LSERER

0: not R

1: HF

LSE OSC f#5E,

0 LSEON RW 0 0: =)k

1: {FHE

1 LSERDY R 0

8.6.18. ITHl/KEZH1F=E (RCC_CSR)
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Address offset:0x60
Reset value:0x0000 0000
SMDEMT: 1) [30:25]: POREAI; 2) LSION: &E&ENM; 3) NRST FLTIDS A& RBFKEENL

31 [ 30 [ 29 28 27 26 25 24 23 [ 22 [ 21 [ 20 19 | 18 | 17 16
IWD PW
SFT PIN | OBL
Re | Re G RST R RST | RST Res RMV | Re | Re | Re | Re | Re Res Res
[ S RST RST F s s s s s
= F = F F
R R R R R RW
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LSI
Re [Re | oo | Res | Res | Res | Res | PINRSTFL | o | Re | Re | Re | Re | Re | o) | LSIO
S s TDIS s s s s s Y N
RW R RW
Bit Name R/W Reset Value Function
31 Reserved
IWDG EftrE.,
29 IWDGRSTF R 0 = *’T‘f L
RMVF & 1 &5ZiZ.
RE Tt
28 SFTRSTF R 0 RSThiE o
RMVF & 1 £5Fi%.
BOR/POR/PDR Efiltrt.
27 PWRRSTF R 0 . ﬂf o
RMVF & 1 &5FiZ.
=8 NRST SIS irs.
26 PINRSTF R 0 i E'Ff u&‘{ *I“
RMVF & 1 &i5ZiZ.
Option byte loader £ iR,
25 OBLRSTF R 0 prion Byl fox ‘&1 it
RMVF & 1 &i5ZiZ.
24 Reserved -
23 RMVF RW 0 FEIHEE 1 KEZ[30:25|E MRS,
NRST JEiREsLE
8 PINRST_FLTDIS RW 0 0: {H8EHSI_10M, BiEiK 20us SEEIhEE(FRE
1: JERTHAEEELE, B HSI_10M Rk
7:2 Reserved - - Reserved
LSI OSC #&xEtr&.
1 LSIRDY R 0 0: LSIK&E
1: LSI B2iaE
LS| OSC fsgE,
0: =
1: {sHgE
0 LSION RW 0 ; fehe o . L
HEER, THEE. TREHEE IWDG (181 option
byte) FEK{4-{FEEE LSECSSON Y, 4L XhizfinitiTs
i,
8.6.19. RCC ZH{z=gitblipi
o
ff|
Sliste |3 §REEINYNRIIENEEIIdYTeaanNgyuaao
e
t
0 z >
XRCvmvwvvvwmcﬁmmv@vwwwHSlDlVQw%mmwwwwww
ccC g 4 ¢ 4 ¢ d ¢ 9 g d ¢ 9 ¢ w ¢ 9o g 9 Mo g3 d dd ddgayd o
0 ﬁ DCD:DCDCD:DCDCIID:D:D:D:II%(I(I!I!I[ZZO] %E%EED:IIIIIIIID:
0

74/305



PY32F002B 2% F-Jiif

Re
Slister TV ENEYYIINIQEIYE eI Gaanagqgaaoo
e
t
Re-
set 0 olo|ololo|1
valu
e
g —
RC 'n_: g
(ol qd d od o = o %)
— 4 d ¢ o <2 g : :
olcsc| 8 & & & ,(/_)‘_ g LSI_TRIM[8:0] |__|_| HSI_TRIM[12:0]
X R _ %
0 A
4 Re-
set
0|0 ol1(1{11|1(1{1]1(0[0|j0|1{0|0O|O[O(1|[1]|1]1|[1]|1]1]1
valu
e
RC MCO- | MCO- |
o] 2 qd d d o o o o 9 g PPRE q ¢ SWS[2 | SW[2:0
d PRE[2: o EL[2 g 4d ¢ 4 ¢ 4d ¢ 9 g HPRE[3: g g
OC—Crx [ n:s[ Yoo o o o o o [20] [SO]rxrx :0] ]
XFGR 0] 0]
0 Re-
g | Set o|lojo| |o|o|o o|lojololo|o|oO o/o|lolo|o|oO
valu
e
sl S]
o hah
RC [ c
CE uwvlwvlw'w'wmuiuiuiw'w'z.—wwwmaiaiwwaiaim'wm g o
= g d ¢ d ¢ d d Jd g d ¢ d ¢ dxro|l d d g d ¢ d g d o d o gxX— 4 o
0 | CSC rxcrcrrxcrrxrxtxcrcrcrcrtxtxol“txtxtxrxrxrxrxmrxrxrxncml [vajld
X R w w
1 4 z
0 | Re-
set 1] 0 olo
valu
e
0 Re-
X q d o o o o o o o g g g g ¢ ¢ 9 4 4 4 4 4 4 4 d g g g d g g g o
serv g 9 ¢ ¢ ¢ © ¢ O 9 ¢ ¢ O ©@ ¢ ¢ 99 99U 9 VQ VP TPT IVPVIYJQPT Y Y 9 D QO
1ed oo o o o d o o o ] ) o )l f @ d d o f i @ o] o @ o o o o X
4
RC | | ] LA iz
v v v 0 v v v 0 0 v v v v v v 0 B v n v v B o v u v nu [/ (@]
CcC 4 ¢ d d ¢ d d d d d d g d d ¢ o dd d ddddadddagddoguey
0IE—Rrxn:n:rxn:rxrxrxn:n:n:n:rxrxrxrxrxrxrxn:n:n:n:rxn:n:n:n:wrxcﬁo—)
I —
X
1 | Re-
8 set 0 ol o
valu
e
RC [ T[] ] I O O O = R O
g v v 0 v n v 0 g o v o v v v »n B o oy oy v v u v v u ) [m]
ccC CLqsq:cuwwwmwwwwmmmmwmmwwwomwwwwlIleJo:
0 = Aoy oo oo oo o] of oo o o d o f A =
IFR N T 3w
X — —
1 | Re-
c | set 0 ol |olo
valu
e
RC ‘ R RS >
g v v g v »u v v o v v v v ¢ O v o o o v v (IJUJUJU:UJDUJD:D
CcCC cLcucucucua:a:mmmmmwwwoooommm&ommwa:n:a:LlJn:
0 = oo o o o d o o o ] ) ) ¥l f @ ] ] O ¥oooodgodd g
ICR N 3w
X —] I -
2 | Re-
0 | set 0 ol |olo
valu
e
H H -
OgCI [ %)
x| o ldddddddddddaddddddddddddddddaiFE
OoP d 4 ¢ ¢ ¢ d ¢ g g d ¢ d ¢ ¢ ¢ 9 g g I daygaydgayag d g a
2 Moo ddd oo dddd g ooy 99 O
4RST a oo
R g g o
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8 SS9y SS9y S9d SO JHSV1d - S99
6 S9Y Sod S9Y BEX| NIJNVES - BEX|
] S99y S99y 59y 59y 59y 59y
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9.1 E I1/0 (GPIO)
9.1. iEMI0 &

N GPIO®ROA:

4 4 32 (BB Z7728(GPIOX_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR, GPIOx_PUPDR)
24 32 (\EUES1FES (GPIOX_IDR #1 GPIOx_ODR)

14 32 1B {1/E (U 7e5(GPIOX_BSRR)

14 32 (I EEF 7R3 (GPIOX_LCKR)

1 NS AR ET 7788 (GPIOX_AFRL),

9.2. j&EH 10 INEEHIA

IR push-pull HE open drain + i/ i

RS Fe5(GPIOXx_ODR)&&E/MZ (SEFTheEmE) #iEkt

8 /0 AT TIREERE

BINJAZS: floating, pull-up/down, analog

FIRSNR AN SUESFEE(GPIOX_IDR)EEIME (SFIIEEEN)
UB(/ENE7FES (GPIOX_BSRR) , AifF¥d GPIOx_ODR B Eif(a)
PENE (GPIOX_LCKR)&&E: I/0 OECEINEE

TEHATRE

SRAREEESFE (8110 O&Z 8 MERATEE

EAREHAP TR AR L AYRE

EERER /0 ZEEEINEE, 158 1/0 O/FA GPIO, sE{FARMIMEEOTEE

9.3. iEH 10 IpgelEid

81 GPIO iY8/MU, FJLUBIEREHRE, BHT/IMENAERE:
—BNFEE
— WAL
— BN
— RN
— Frimit, # EhEE TR
— push-pull itH, T _EHIEGE T
— 5 EhaE RIS RTHEERY push-pull
— i bhEE TS RTR

84 /0 O LAEBRE, AT /0 inAFFas SR 32 i, FFHEFH#HIALA. GPIOXx_BSRR ]
GPIOx_BRR 7728 701FXHE(E GPIOx_ODR 17280/ B v zZina). XF, EEMERUhRZE~4
IRQ BRI A RERBK,

TEBHT— 110iwA (1bit) FIEARLEN
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Analog input/output

From on-chip

: Alternate function output
peripheral

To on-chip peripherals,
power control and EXTI L T T T T
Digital input | I
| |
T
|
I
I
|
|
] ‘
g i
& ! On/off \ VDD __
|
Read g } ‘ |
« g i ~ }
] I :
“ = ! ‘ TTL Schmitt Trigger ! On/off |2
= g Lmmeutdriver ]
. o - ! I
Write - } QOutput driver ! D
U 7] ‘ I
Py | } 1/0 pad
= I L
= s | I on/off |2
o
= - | ‘
=) 52 T !
. o0
Read/write % o } Output control |
“«——» O | } L
1 ! <
|
|
|
|
|
|

9-1 10 im AR A
9.3.1.1@ I/O(GPIO)

SMHEMEfE, SRIEEREHE, KSE 10 WEENEIIER.

Debug 5 |IBRNAMEE TEFRThEE EHisk FHRIER

—PA2-SWCLK: BF TS

—PB6-SWDIO: EF LR HEMRRENRHE, SAZMEEIESFS (GPIOx_ODR) HIERM
HEI 110 £, BusE=EMA push-pull FEFHRFIENAMB (KB FE2HHRY, SBFE HI-2),

BNEUESTFEE (GPIOX_IDR) 7E81 AHB BTHH<3IREX 1/0 B _ERIEBSF,

FrBH GPIO 5 |jI&RE MERRYSS EHFNSS T HIEEFE, BTLAEIE GPIOX_PUPDR ZFH{ZesfREaE A HREZIN

Be.
9.3.2.1/0 EHS ANEES IiEIEFRET

REF 110 OBS ZRISES[EERRIINARR, —MMNEERETLIBIIEAEEEE— 10 O, XA
LAEESRE— 10 O LAY NS AR HILFEE,

81110 O LSRR ZIX 8 S AINEERMAN (AFO0 to AF7) , BEI@IIEF8E GPIOX_AFRL (for pin 0
to 7) SkRECE.
B NISffE, SEIEEREA AF0, /0 ONSERAEEEIEID 57788 GPIOx_MODER Et&
B BNHNSE RS X RAEIEF LA RBEST 2.3 7

PRT XM RIS IRIERREN, BNMNRIEESEREERLUSREARRN /0 OL, LMERESE/IIE%EE
{EREIRIMEEERIR .

FFZRRIN NiRBEAECE 10:

BiThee: SREME, XLERAIhsEHH 2RI 25780~ RS FAThEEH

GPIO: 7£ GPIOx_MODER X35z I/0 OE B AHH. MASEELER

IMNSEFIThEE:
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E517e% GPIOX_AFRL EEEXIRRY /O HEFBIIEE x(x=0...7)
257738 GPIOx_OTYPER, GPIOx_PUPDR #] GPIOX_OSPEEDER SBIEE &R, Hh/ FHRIAREH
HE
£51788 GPIOx_MODER ZFEcEXIN 1/0 = FELhEE
B E5MIhEE
-75ie 10 OB ERE@IETL, ADC 1 COMP INEEg7E ADC #l1 COMP tEHRAIZFeshagE. 24 10 O
ADC & COMP {#FERT, HEFFEITE788 GPIOx_MODER iz Ot & AEiE
X ERIRENSMNEE, TEFERAY PWR and RCC RS FesBR EXE R, XA ETNER GPIO BtE
BEESER.

9.3.3.1/0 I=HISTFE

£ GPIO OB 32 fINTFMETHE425 7728 (GPIOXx_MODER, GPIOx_OTYPER, GPIOx_OSPEEDR
and GPIOx_PUPDR), AJLAECEZIA 16 4~ 1/0 [, Z5fF2% GPIOx_MODER FRi%E#E /0 #2x (. Hid.
SA. ###l) . 27728 GPIOx_OTYPER #] GPIOx_OSPEEDR FSRiERMHER (HEHEsFR) and iR,
EifFa% GPIOx_PUPDR Rk _Fhi/ FHIAS /0 975 M.

9.3.4.1/0 RS 1Fas

8/ GPIO A& 21" 16 (URFIREIRIEIES 75 MAMBLHEIESFS (GPIOX_IDR
GPIOx_ODR) . =% GPIOx_ODR {#fF 7 iz, AEa5s. MALESFRE (GPIOX_IDR) A%
fRfF /0 O _ERIEBIRZS, Risrd.

9.3.5.1/0 EURIR{IAMIE

Ef/EIEHFEE(GPIOX_BSRR)Z—1 32 UF1Fes, nILUSHmL#IESFe5(GPIOx_ODR)NREMENE
FIEhI. BEf/SNSFSUSERTLZFEE (GPIOx_ODR) HIF(E.

GPIOx_ODR §JE—\XIM GPIOx_BSRR HIFME#INI: BS(i) and BR(). i BS()& 1 &#5
GPIOx_ODR Y$MfzE 1, {32 BR()E& 1 8]4& GPIOx_ODR M3 O,

257728 GPIOX_BSRR {EE={E 0 HAINZ17EE GPIOX_ODR XHRHIZ, SR GPIOXx_BSRR YH—{i1
ERE 0 FIE 118(F, B 1 BFEEIHLEN

{#FE5 7728 GPIOXx_BSRR HZr5517e8 GPIOX_ODR RINIRAIRE—RMRIER, HASES 7S
GPIOx_ODR BYfiZ, Z577728 GPIOx_ODR tBa]LAE#/A). Z51788 GPIOx_BSRR RERM—FRFAHE(EL
B,

LRI URTEIRIE GPIOX_ODR HIIAT &N EXIAFHT: F— AHB BifaidiEhaasess T — 1 &S
ML,

9.3.6.GPIO #izEHN I

E7f728 GPIOX_LCKR B —RIISHRERIFFRILUSSS 10 BUizHE 7=, 81
GPIOx_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR,GPIOx_PUPDR,GPIOx_AFRL,

— MRS ERT Al LABR(FE51F8E GPIOX_LCKR, ZizZFfFasH) Bit16 EAIEMAYRTSF, LCKR[15:0/5A
EFATLE /0 (FEBANFEEF, LCKR15ENERSAE) . HE— MO EHIT T HE(LOCK)
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B, ETF—RMCUSEIMNREMNZEI, BAEBESHOMAIEE. GPIOX_LCKR MEMIFAEEFITHF
28 (GPIOx_MODER. GPIOx_OTYPER. GPIOx_OSPEEDR. GPIOx_PUPDR. GPIOx_AFRL) X4Rzf9{i,

LOCK It RAEA=F (32 471) A8 GPIOXx_LCKR Z7728, EJ9 GPIOx_LCKR {if 16 i BRI RERELIR
E[15:0] iL,

9.3.7.1/0 SERMEEHN LR EE

81 /0 BRI TSR LIAREES AR N EmEEl. BRRENBARERIGERMEERE 100
E.

£ 7= GPIOX_AF AILIEE— GPIO OSIGFTSAIREAIIMRINEE, FELLMALEEA /0 EFH
h—HIRE. AF IERESXTERINEMANS AREmHEERRERAY, TLERE /0 IS AIIREHN/EH AT
LU B IRAYEiE.

9.3.8. JMERFRI/IRERLE

ATaImOEBEINBHIEED. T ERAINBRIE, wOLRREIRERENESERRER, FER
NMA TR,

9.3.9.1/0 HNELEH

L 1/0 OBERBA:

B hEEAERE
TEE AR BRI\ f5ERE
1RIEZ7F28 GPIOx_PUPDR ECE R {288/ A R8T HIFEIE
HIE 1/0 B EREURESA AHB BT HMERAEE R \ SRS 1728
MM SRS FeshNZinaa] 52l I/0 K%

Analog input/output

<

To/from on-chip
peripherals, power < T T m e ———
control and EXTI | |
: Input driver :
= ! I
g o |
Y | //‘ | VCC __
) | |
Read = | |
< g : . —®
° |
g s | ‘ TTL Schmitt Trigger : On/off |
3 2 | :
50 < L __
. [J] — |~ T T T T T T T T T T T T T T T T T T T T
Write et [} I @ @ D
= 1 I Output driver |
—_ O & |
¢ o | | 1/0 pad
< 5 : I |
+ © |
g 2 ' O/ ! On/off
= © | |
@ 2 I I
Read/write 2 : :
B —— = ! I
o | I
| |
: |

9-2 input floating/pull up/pull down configurations
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9.3.10. /0 GRS
2 1/0 ixO#BCE 9 A

B RHENEEEEE
— FRE: BESHFE EAV0EEE N-MOS, Mt FFes LAY 1"Ein B T =ERS(PMOS NAHE
i)
— EER . WS FEE FRY0EGE N-MOS, M E17EE FRY 1IEE5E P-MOS,
B EERHARARENE
m  1RIEZ7788 GPIOx_PUPDR B2 BTl AL/ AR L T HIEERE
B HIE /0 B ERIEURTES AHB IR R NSRS 172
B XA BUESFSRZEEAEE] 110 K&
B REEESFSREEEEIE—RENE
Analog input/output
To on-chip peripherals, Digital input i nput drver i
power control and EXTI I !
| |
'?o | On i veer
Read 2 : ‘ |
< £ << X4
g g : ‘ TTL Schmitt Trigger i On/off |§E
wie | 2 - oupuaiver  veer @ ]
— 3 | |
8 | ! /0 pad
3 g ! | onjoff |
P ° 2 | :
Read/write - §- 'gn | Output control |
From on-chip Alternate function output i Push-pull or : -
peripheral L O_p_eﬁ“i@iﬂ _______ :

9-3 I E

9.3.11. SHI&EEEE

= 110 i ECE /S FRTHRERT :

EFrREdtERECEY, WS PSR T

REIMRAYS SN HE has (S FATIREHIL)

FER R R NGRS

HRIEZ1788 GPIOx_PUPDR Ec& B fsfRE/AMERE L N HIFEME

84 AHB BYEHEIRA, HINE 1/0 B EROSUEER RN\ SRS a8
IEMNBIESFRI A EE /0 RS
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Analog input/output
'_____._________________'i
Digital input : Input driver |
Alternate function input < : :
| |
| |
| |
= |
% : | vcc
R | _
8o : On |
Read pus | :
< % : _D_ |‘
ke | | <
g = | TTL Schmitt Trigger | On/off | s
2 g_ L ____ |
= c
. B = S !
Write - | Output driver vCe o (]
e m— )
4 ! : 1/0 pad
o | |
S~
2 g ! | onjoff |
2 T 9 |
= = 4 I '
X o > By | |
Read/write Jg- o Output control |
-+« O : :
: | =
: |
From on-chip Alternate function output : Push-pull or I
peripheral | open-drain :

9-4 SRTHRERCE

9.3.12. IEHIECE

= /0 inOHECE /R IUECERT :
B EHEIRERREELL
B FFERISRARRAN, S TEAMEN V0 5| ERFHRE. RS REEERERE N0,
B 55 A TREBEREL (FERHRE)
B SN BIRS R EEN O,
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Analog input/output

<
<

To/from on-chip
peripherals, power < T m e m e m
control and EXTI | |
: Input driver :
[ | |
i | off !
& ' vee
2 : | -
Read 2 (] //‘ :
< S : N —e
© |
© |
g o | ‘ TTL Schmitt Trigger : On/off |
% 3 : !
i < " ___
: v o Y |
Write = % : Output driver I ¢ * D
% 0 | I 1/0 pad
< = : ! |
° S ' On/off
3 © ! O/ } /
o ° |
@ & I '
Read/write o | :
=
- 2 | |
o | I
| |
| |
|

9-5 BRTEIIECE

9.3.13. {#H LSE EliI{EHN GPIO

S | SE THASHEH] (SRUSMIBIA) | AEREYEHIEILLS/EIERA GPIO M.
S | SE NAETFF (RCC_CSR B8R E LSEON) , BEMKURERI Mg,
SRR E AP MBS, R OSC_IN 3% 0SC32_IN {REBLARIHHAN, T OSC_OUT &

0SC32_OUT BMBSATTLAB{EES GPIO,

9.4. GPIO F1=&8

FE GPIO 1HXZ517884BmI 14T word. half word #[] byte SI24F.

9.4.1.GPIO ix[#&3{ 51788 (GPIOx_MODER) (x=A, B, C)

Address offset: 0x00
Reset value:
® (0x0000 FFEF for GPIOA
® GPIOB reset{&
1.Flash option byte E2& SWD Ad: 0x0000 FFFF
2.Flash option byte >RECE SWD fg: 0x0000 EFFF
® GPIOC reset &
1.Flash option byte REZE SWD BJ : 0x0000 000F

2.Flash option byte Bt& > SWD IfERT: 0x0000 000E

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

15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0
MODE7[1:0] | MODE6[1:0] | MODE5[1:0] | MODE4[1:0] | MODE3[1:0] | MODE2[1:0] | MODE1[1:0] | MODEOQ[1:0]
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Bit Name R/W Reset Value Function
y=38.0

BB X LA ECEMEMAY 1/0 1R
00: IR

01: BRI R

10: EFATHRERT(

11: 1S (reset state)

15: 0 MODEy[1:0] RW

9.4.2. GPIO im 4B HFER(GPIOX_OTYPER) (x = A, B, C)

Address offset: 0x04

Reset value: 0x0000 0000

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res |Res |[Res |Res |Res |Res | Res |Res | OT7 | OT6 | OT5 | OT4 | OT3 | OT2 | OT1 | OTO

rw rw rw rw rw rw rw rw
Bit Name R/W Reset Value Function
31:16 Reserved
HHELE 1/0 HIHIHER
8:0 MODE[15:0] RW 0: il (BALRE)

1: FrimHH

9.4.3.GPIO im O tHiEE H1Fe3(GPIOXx_OSPEEDR) (x = A, B, C)

Address offset: 0x08

Reset value: 0x0000 0000(for port A)

GPIOB reset {B

1.Flash option byte E2& SWD Ad79 : 0x0000 0000
2.Flash ooption byte ZRECE SWD Bf: 0x0000 3000
Reset value: 0x0000 0000(for other ports)

GPIOC reset {8

1.Flash option byte Bit& SWD RS : 0x0000 0003
2.Flash ooption byte REZE SWD Bf: 0x0000 0000

31 [ 30 29 | 28 27 | 26 25 | 24 23 | 22 21 | 20 19 | 18 17 | 16
Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OSPEED7 | OSPEED6 | OSPEED5 | OSPEED4 | OSPEED3 | OSPEED2 | OSPEED1 | OSPEEDO
rwlnN rw|nN nN|rw rw|rw rw|rw rwlrw rwlrw rwlrw
Bit Name R/W Reset Value Function

Y=7.0

WGBS 10 ORYsEHIERE
31:0 OSPEEDy[1:0] RW 00: FFEA(E

01: fB&E

10: BiF
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Bit Name

R/W Reset Value Function
1: FES
9.4.4.GPI0 % L THiS7F25(GPIOXx_PUPDR) (x = A, B, C)
Address offset: 0x0C
Reset value:
0x0000 0020(for port A)
GPIOB reset &
1.Flash option byte Eg& SWD Y : 0x0000 0000
2.Flash ooption byte ZREc& SWD BJ: 0x0000 1000
GPIOC reset (&
1.Flash option byte EZ& SWD Y : 0x0000 0001
2.Flash ooption byte ZREg& SWD Bf: 0x0000 0000
31 | 30 29 | 28 27 | 26 25 | 24 23 | 22 21 | 20 19 | 18 | 17 | 16
PUPD15[1:0 | PUPD14[1:0 | PUPD13[1:0 | PUPD12[1:0 | PUPD11[1:0 | PUPD10[1:0 | PUPD9[1:0 | PUPD8[1:0
rw rw w w rw rw rw rw 'w rw rw rw rw 'w rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PUPD7[1:0] | PUPD6[1:0] | PUPD5[1:0] | PUPD4[1:0] | PUPD3[1:0] | PUPD2[1:0] | ~UPR11:0 | PUPDO[1:0
w | orw w [ w w | rw w [ rw w | rw w [ w [ w [ rw [ w [ w
Bit Name R/W Reset Value Function
Y=7.0
HHECE 1/0 O bhieE ThL
00: o LTI
31:0 PUPDy [1:0] RW 01 Lh
10: Tz
11: {REB
9.4.5.GPIO iR O\ &HEZH1F=2(GPIOX_IDR) (x = A, B, C)
Address offset: 0x10
Reset value: 0x0000 XXXX
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 [ 21 [ 20 | 19 ] 18 | 17 | 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res | Res | ID7 | ID6 | ID5 | ID4 | ID3 | ID2 | ID1 | IDO
r r r r r r r r
Bit Name R/IW Reset Value Function
31:16 Reserved
7:0 d R y=7-0
- y IXERER, EHERRIR 110 ORRES
9.4.6.GPIO im0 EESHTF=3(GPIOXx_ODR) (x = A, B, C)
Address offset: 0x14
Reset value: 0x0000 0000
31 | 30 | 29 [ 28 | 27 | 26 | 25 [ 24 | 23 | 22 [ 21 [ 20 | 19 | 18 | 17 | 16

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

Res Res | Res Res | Res Res | Res | Res | OD7 | OD6 | OD5 | OD4 | OD3 | OD2 | OD1 | ODO
rw rw rw rw rw rw rw rw

Bit Name R/W Reset Value Function

31: 16 Reserved
y=7.0
REEAE,

7:0 Ody[1:0] RW BB XF GPIOx_BSRR or GPIOX_BRR registers.
(x=A,B,F), BILAZBIXIEZA> ODR AnH T ZANRE/
3=E
=5

9.4.7.GPIO iz Oz &/IS(iiFFeE(GPIOx_BSRR) (x = A, B, C)

Address offset: 0x18
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res | Res | BR7 | BR6 | BR5 | BR4 | BR3 | BR2 | BR1 | BRO
w w w w w w w w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res | Res | BS7 | BS6 | BS5 | BS4 | BS3 | BS2 | BS1 | BSO
w w w w w w w w
Bit Name R/IW Reset Value Function
y=7.0
5, EHRIREWER 0
23:16 BRy w 0: XIXTRZAY ODRy {UAF=4EN
1: BRI RIAY ODRYy {37
iE: WISRERHZE Bsy #1 Bry BOXIR{Z, Bsy (R
y=7.0
A5, EHRREER O
: w ™ "
7:0 BSy 0: XK ODRy RIARF=AE S/
1: IREXIRAY ODRYy {if

9.4.8.GPI0 iR Oft EHESFFa3(GPIOX_LCKR) (x = A, B, C)

SHUTIEMNEFFIRE T bit16 (LCKK) BY, iZz5f7esAkiiEim A MEE., bit[15:0]FF8iE GPIO
HOMNERS, THENSNRIERRE, ABEES LCKR[15:0], YSXHEMAYHOMITT LOCK BAIE, ERRE
SE(RIMEAREE B8RRI E.

i BRI FAXRE GPIOX_LCKR &1788. EHENFHUXREFZHA AT LIEHIIT.

BHEMRE—

Address offset: 0x1C

MMSENEES T (EHISReESTRR)

Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res Res | LCKK
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 n(sv
Res | Res | Res | Res | Res | Res | Res | Res | LCK7 | LCK6 | LCK5 | LCK4 | LCK3 | LCK2 | LCK1 | LCKO
rw rw rw rw rw rw rw rw
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Bit

Name

Reset Value

Function

31:17

Reserved

16

LCKK

RW

Z{ARERTEY, BEREEE
0: i BB PRAARAE
1 iR OB ESRANE, TRRRENE
GPIOx_LCKR 728 iE

LOCK key write sequence:

PEENBEANE: B 1->5 0->5 1->{% 0->F 1, &5 —
MERJERE, (EnTLARSREASIR EH0E0E.

i FEREEIRNEANFRE, F8E8EE LCK[15:0]19
B, MENFATEERESBSL SRS, XiRmOaY
HI—EXRENFZE, E LCKKAZFZERE 1.5
£ MCU S{7aEINEIEL,

NENGEEPNE ST 5

7:0

LCKy

RW

y=15..0

XL AR SEREEE LCKK 28 0 BB A.
0: FiEmANEE

1: SiEm O E

9.4.9.GPIO SHINAESTESE (low) (GPIOX_AFRL) (x = A, B, C)

Address offset: 0x20
Reset value: 0x0000 0000

31 [30 [29 [28 27 |26 |25 [24 [23 [22 [21 J20 [19 [18 [17 |16
AFSEL7[3:0 AFSEL6[3:0 AFSEL5[3:0] AFSEL4[3:0]
'w r'w 'w 'w rw 'w 'w r'w r'w 'w rw 'w rw 'w 'w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AFSEL3[3:0] AFSEL2[3:0] AFSEL1[3:0] AFSELO[3:0]
w [w [rw [rw w [rw Jrw Jrw Jw Jw Jrw Jw Jrw [rw [w [rw
Bit Name R/W Reset Value Function
R EiX LA AL E S FATNEE 110
AFSELy 5%
0000:AF0
AFSELY[3:0] ((y=7 0001:AF1
31:0 RW 0010:AF2
to 0)) 0011:AF3
0100:AF4
0101:AF5
0110:AF6
0111:AF7
9.4.10. GPIO izOfIE(iiFH7F:S (GPIOx_BRR) (x = A, B, C)

Address offset: 0x28
Reset value: 0x0000 0000

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

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

Res Res Res Res Res Res Res | Res | BR7 | BR6 | BR5 | BR4 | BR3 | BR2 | BR1 | BRO
W W W W W W W W

Bit Name R/W Reset Value Function

31:16 Reserved

15:0 Bry RW y=7.0
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[0:1]Joaaon

[
0:Llo3aon

[

010

0:Llo3aon

110

o}
tloa3adso

[0:1Joa3adso

[0:1]oadnd

[0:L]1aaon

[
o:LlL3aon

[

¢l0

0:L1L3AQ0W

€10

o}
tlLa3aadso

[0:1]ta3adso

[0:1]tadnd

[0:L]zaaon

[
0:Llzaaon

[

710

0:Llz3aon

1

G10

[0:
Llza3aadso

[0:1]ed3adso

[0:1]zadnd

[0:1]e3aon
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[
0:Lle3aon

[

1

910

0:Lle3a0N

1

10

0{0j0j0fl0|0O|0O]|O

[o:
Lle@3adso

[0:1le@3adso

[0:1leadnd

[o:Lly3a0n

Function

v

[
0:Lly3aon

[

0:Lly3AQ0W

o
Lly@33dso

[0:1l¥@33dS0

[0:Llyadnd

. EHRIREER 0

—

- O
- = O g N QG I N - Q

[o:Llg3a0on

[
0:Lls3aow

[

0:L1s3aon

[0
1lsa3adso

[0:1lsa3aadso

[0:L]lsadnd

N
=

[0:1]93aon

BRATT
ST RAY Ody {

o~
~

[
0:tJoaaow

[

0:1]93aon

[o:
1loa3adso

[0:1]9ga3adso

[0:1]9adnd

=41V
=1
1B

<
-

0: XIXIRLHT Ody fIATF4ERZM

XLt
1:

S

s

Te
=

[0:1]23a0N

[
0:L123aon

[

0:1123AQ0W

0j0j0j0j0j0O|0O]|O

[o:
L12a33dso

0,0/0j0l0|0O|0O|0O|OjOfO|0O|O|0O|0O|O

[0:1]2d33ds0

00/0/0l0|0O|0O|0O|OjOfjO|j0O|O|0O|0O|O

[0:112adNnd

(e
=

N
-

o0
-

o)
=

Reset Value

[=
N

-
N

N
N

(%
N

RIW

<
N

e
N

©
N

N
N

8¢

Name

GPIO FH{F=RI&

Bit

set
value

Re-

set
value

GPIO
F_M
ODE
R

Re-
set
value
GPIO

TYP
ER

(x=A,
B, F)
Re-
set
value

GPIO
A O
SPE
EDR

set
value

Re-

GPIO
x_0OS
PEE
DR
(x=B,

F)
Re-
set

value

9.4.11.

Ot n o«

O XO<

O X O ©

O X O
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~o 0o RO

Reg-
ister

31
30
29
28
27
26
25
24
23
22
21

20

19
18
17
16
15
14
13
12
11

10

Re-
set
value

o

o
o
o

o

o
o

o
o

o
o

o
o
o
o

Oox o

GPIO

PUPD7[1:0
]

PUPD6[1:0
]

PUPD5[1:0
]

PUPD4[1:0

]

PUPD3[1:0
]

PUPD2[1:0
]

PUPD1[1:0
|
PUPDO[1:0

set
value

o

o
o
o

o

o
o

o

o
o

o
o

o
o
o
o

Oox o

GPIO
F_P
UPD

PUPDT7[1:

0]
PUPD6[1:
0]
PUPD5[1:

0]
PUPDA4[1:

0]
PUPD3J[1:

0]
PUPD2[1:

0]
PUPD1[1:

0]
PUPDO[1:
0]

Re-
set
value

o

o
o
o

o

o
RN

o
o

o
o

o
o
o
o

o =~ X O

GPIO
x_ID

(x=A,
B, F)

ID7
ID6

ID5
ID4

ID3
ID2
ID1
IDO

Re-
set
value

H» a2 X O

GPIO
x O
DR
(x=A,
B, F)

oDn7
0oD6
0oD5
obh4
0oD3
oD2
0oD1
oDhO0

Re-
set
value

0 =X O

GPIO
x_BS
RR
(x=A,
B, F)

BR7
BR6
BR5
BR4
BR3
BR2
BRA1
BRO

BS7
BS6
BS5
BS4
BS3
BS2
BS1
BSO

Re-
set
value

o

o
o

o
o

o
o
o
o

O-=XxX 0O

GPIO
x LC
KR
(x=A,
B, F)

L CKK

| CK7
L CK6

L CK5
LCK4

L CK3
LCK2
LCK1
LCKO

Re-
set
value

o

o
o

o
o

o
o
o
o

ON X O

GPIO
x_AF
RL
(x=A,
B, F)

AFSEL7
[3:0]

AFSEL6
[3:0]

AFSEL5
[3:0]

AFSEL4
[3:0]

AFSEL3
[3:0]

AFSEL2
[3:0]

AFSEL1
[3:0]

AFSELO
[3:0]

Re-
set
value

O N X O

GPIO
x_BR

(x=A,
B, F)

BR7
BR6
BR5
BR4
BR3
BR2
BRA1
BRO
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(o)
ﬁReg' S oo N ¢\ v S oo N g N =
sister;MNNNNNNNNKN\-\-\-\—\—\—\—\—S\— N QWY AN Qo
e
t
Re-
set ojo0j0|j0f0j0|0O]|O
value
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10.
wH

m
m
m
m

10.1.

10.1.1

RREEEFIZR(SYSCFG)

NE—ERESFE, FAARSEHRNEZERRE:
(FREEE AMEREESLLE 10 pin LAY 12C fast Mode Plus
Remap 7 FRIB X B 1A X %A iEzs

EIBERER GPIO FISMEBkT

EEEHMFT

RAEGRESFE

. SYSCFG fitEZ1F28 1(SYSCFG_CFGR1)

B fras RIFTE =R NI=HASE 10 THRERIBAECE.

ERNIBFECETRiEEEMHIE 0x0000 0000 F[EJRTFRE,
T84 BOOT %%, EENE, XEAFERHSLRR boot R ELERYE.

Address

offset:0x00

Reset value:0x0000 000x(x E2#LFR boot tE AR B HEIRAIFiESSET)

X ARSI EIIE remap, FF bypass i

31 30 (29 |28 |27 (26 (25 |24 |23 | 22 21 20 19 18 17 16
Re |Re |Re |Re |Re |Re |Re |Re |Re |Re | Re | Re |12C _PB6 | 12C PB4 | I12C_PB3 | I12C_PA2
s S S S s s s S S S S S _ ANF _ ANF _ ANF _ ANF
RW RW
15 14 13 12 11 10 |9 8 7 6 5 4 3 2 1 0
Re |Re |Re |Re |Re | Re |Re |Re |Re | Re | Re | Re MEM_MODE
Res Res .
S S S S S S 5 S S S 5 S [1:0]
RW
Bit Name R/W Reset Value Function
31:20 Reserved RwW - miERE
12C FM+EIRENBEIBIENL.
19 I2C_PB6_FMP RW 0 0: iz pin T{EEFRERET;
1: 1% pin {§8E 12C FM+1&3{
12C FM+EIUIRENBEIBIENL.
18 I2C_PB4_FMP RW 0 0: % pin T{EfEEIE;
1: 1% pin {§8E 12C FM+1&T{
12C FM+EIRENBEIBIENL.
17 I2C_PB3_FMP RW 0 0: 1% pin TFENER;
1: 1% pin {§8E 12C FM+1EI{
12C FM+EIRENBEIBIENL.
16 12C_PA2_FMP RW 0 0: 1% pin TFENERT;
1: 1% pin {§igE 12C FM+1EZ{
17:2 Reserved RW 0 AR
Memory mapping EiE{I
HEERM, THES. ftfilzHlfFiE=sRY 0x0000 0000 i
10 MEM_MODE A9 mapping, EEIG, XEARALREIRSMED
' [1:0] FEE.
X0: Main flash, mapped £ 0x0000 0000
01: System flash , mapped £ 0x0000 0000

92/305



PY32F002B 2% F-Jiif

Bit

Name

Reset Value

Function

11: SRAM, mapped {£ 0x0000 0000

10.1.2.

SYSCFG Bt E&Z1Fas 2 (SYSCFG_CFGR2)

Address offset:0x18
Reset value: 0x0000

31 (30292827 ] 26 25 [24[23]22] 21 20 19 18 | 17 16
Re | Re | Re | Re | Re Res Res Re | Re | Re | Re Res Res Re | Re Res
S S S S S S S S S S S
15 [14 [ 13 [ 12 [11 | 10 9 8 |76 5 4 3 2 |1 0
LOCK
Re|Re |Re |Re | Re | ETR SRC_ | Re | Re | Re | Re | COMP2_BRK | COMP1 BRK | Re | Re | UP
s s s s s TIM1 s s s s _TIM1 _TIM1 s s | _LOC
RW RW RW R$V
Bit Name R/W Reset Value Function
31:11 Reserved - - -
TIMER1 ETR #INBEHE,
2'b00: ETR E&F GPIO
10:9 ETTl'ﬁﬂs[‘ﬁ((;’] RW 2600 2'b01: ETR S&/&F COMP1
2'b10: ETR &J&F COMP2
2'b11: ETR &J&F ADC
8:5 Reserved - - -
COMP2 {E5 TIMx break FIN{HEE,
4 COM.'F’I?\A—ERK RW 0 0: COMP2 i AE9 TIM1 break input
- 1: COMP2 #HH4ES TIM1 break input
COMP1 {E5 TIMx break EIN{HEE,
3 COM.II?|1NT1BRK— RW 0 0: COMP1 HAES TIM1 break input
1: COMP1 titH{EA TIM1 break input
2:1 Reserved - - -
Cortex-M0+ LOCKUP {s/B{s=8E(L
REER, RARASMBEE. ©oLUMFREFIBIE Cortex-M0+
0 LOCKUP_ RW A9 LOCKUP(hardfault)iiti4s TIM1 BIRIZERIN.
LOCK 0: Cortex-MO+f LOCKUP A5 TIM1 BORIZEHINE
B
1: Cortex-MO+fJ LOCKUP #itH5 TIM1 ORI ERINIER
10.1.3. GPIO jEiB{#EE (GPIO_ENS)

Address offset:0x1C
Reset value:0x0000_0000

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

Res | Res Res Res | Res | Res | Res | Res | Res | Res Res Res Res Res | PC ENS
RW | RW

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

PB_ENS PA_ENS
RWIRW] RW [RWIRW|RW[RWIRW|RWIRW] RW | RW | RW |RW][RW]RW
Bit Name R/W Reset Value Function
31: 18 R85 RES - {RE8
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Bit

Name

RW

Reset Value

Function

17: 16

PC_ENS[X]

RW

Noise filter enable, active high
0: noise filter bypassed
1: noise filter enabled

15: 8

PB_ENSIX]

RW

Noise filter enable, active high
0: noise filter bypassed
1: noise filter enabled

PA_ENS[X]

RwW

Noise filter enable, active high
0: noise filter bypassed
1: noise filter enabled

10.1.4.

SYSCFG FF22%

Re
gis
ter

31

30
29
28

27
26
25
24
23

22

21
20

17

15

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

OO X O

SY
SC
FG

CF
GR
1

[2C PB6 FMP

[2C PB4 FMP

[2C PB3 FMP
[2C PA2 FMP

[1:0]

MEM_MODE

Re-
set
val

x
x

o = X O

[

1:0]

COMP2 BRK TI
LOCKUP LOCK

ETR_SRC_TIM1
COMP2 BRK TI
COMP2 BRK TI

set

o
o
o
o
o
o

O-=XxX o

PC_ENS

PB_ENS
PA_ENS

set
val
ue
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11. RERFISH
11.1. BREREREHEHISE(NVIC)

1111, =45

2 N EI AU HTEIE (AEHE 16 1~ CPU AUHRHRT)
4 PNETIRFERIMNSER. (2 (IPETLER)
{RREIRAY exception FAFRETER
TSR
RpHl S 7esR9sCHl
NVIC 1 CPU #E AR EMBEN, X(HEERERP MRS EIAFRRSHECEN ARTRE. B1E CPUK
exception, FTBEERH NVIC EIE,

11.1.2.  RHWEKE (SysTick) BEESFE

RATEEREERIR /I 6000, BT SysTick BHfPE/ 6MHz (max fuck/8) , £5HT 1ms BIS%E time

base,

11.1.3. HEHIRERE

I8 | (R | (RARKE E=4 1568 it
_ - - - (ReB 0x0000_0000
= -3 [ExE 1 \v} =] 0x0000_0004
e] BT
= -2 EE NMI_Handler RCC Ff$h& £ %5(CSS)BxizEzl 0x0000_0008
NMI @2

- -1 ElE HardFualt_Handler FTEBIRIEERN 0x0000_000C
= 3 AiRE SVCall B SWIHESHIRAIRSS B 0x0000_002C
- 5 aiRE PendSV EENRFRS 0x0000_0038

6 SysTick AAEEERNES 0x0000_003C
0 7 - {REB {REB 0x0000_0040
1 8 = 1R 1R 0x0000_0044
2 9 - 1R 1R 0x0000_0048
3 10 AiRE Flash Flash £/ 0x0000_004C
4 11 iRE RCC RCC £/5hlf 0x0000_0050
5 12 AiRE EXTIO_1 EXTI line[1:0] interrupt 0x0000_0054
6 13 ARE EXTI2_3 EXTI line[3:2] interrupt 0x0000_0058
7 14 | ARE EXTI4_15 EXTI line[15:4] interrupt 0x0000_005C
8 15 |- {REB (R 0x0000_0060
9 16 |- 1REB 1REB 0x0000_0064
10 17 |- {REB {REB 0x0000_0068
11 18 |- {REE 1R 0x0000_006C
12 19 | mhgs ADC_COMP 'C“g’nfb?n”: d(\fv?ﬂ"}"z)i(r}tﬂr;“gj gomp 0x0000_0070
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I8 | R | (RARKE E=4 1588 12k
13 | 20 |m&gE TODCBRIUPTRG | 1wt i, @37, asfiBfSehli | 0x0000_0074
14 21 AiRE TIM1_CC TIM1 $EER/ L R 0x0000_0078
15 2 |- {RER (REB 0x0000_007C
16 23 |- (RER (RER 0x0000_0080
17 24 | @igs LPTIM1 LPTIM =iy 0x0000_0084
18 25 |- (REB (REB 0x0000_0088
19 26 iRE TIM14 TIM14 23tk 0x0000_008C
20 27 |- {RER (REB 0x0000_0090
21 28 |- (RER (RER 0x0000_0094
22 29 |- {RER (REB 0x0000_0098
23 30 s 12C1 12C1 £l 0x0000_009C
24 31 - (RER {REB 0x0000_00A0
25 32 EIpta=t SPI1 SPI1 25k 0x0000_00A4
26 3 |- (R (R 0x0000_00A8
27 34 | TRE USART1 USART1 23k 0x0000_00AC
28 35 TeE (5E8 (5E8 0x0000_00B0O
29 36 |- {REB {REB 0x0000_00B4
30 37 |- 1REB 1REB 0x0000_00B8
31 38 |- (R (R 0x0000_00BC

1. The grayed cells (the address less than 0x0000 0040) correspond to the Cortex®-MO0+ interrupts.

11.2. SMERARER/RIHFEHIZR(EXTI)

¥ RIS H=HIss, 81D configurable (BIECE) #ldirect (E#EE() WA (Lines), EIEE CPU T
RRGEENRE, FHRHTREKES:

m AR, %45 int_ctrl #EER=4 CPU Y IRQ

B EHEK, X458 CPURIEMHEAN (RXEV)

B EFEEK, XETIFEEIEEHIRER

EXTI IEEESRICIFR M stop IRIVIREE, RNERINSFERBAILIEIERE E THE{ER.

EXTI BIFEESIX 21 4 configurable/direct 844 line (19 4™ configurable Z5{4 Line 1 2 /) direct 314

line) ,

11.2.1. EXTI TE4514

B REAJLUEE GPIO FfSERR (COMP/LPTIM) I N\S{HIREE
Configurable B4 (3RE I/0, SFSIRZ pending {URYIME, FEERKIFRIIME)
v ENEERERE (EFHETEE
v SRR
VA AV E YLz 3R]
v EREHRAR
®  Direct BUZE4F (BBXBMREAFET pending IREAAITNE)
v EERLEFERE
v TE EXTIEHREISHEET pending {iz
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v NSRRI A R AL
v TR
B O IROI%EE

11.2.2. EXTIEE

exti
IAHB inierface )
i
T Registers
» RCC
wkup_stop
paio[7:0]
bio[7:0 >
GPIO pbio[7:0] EXTI
Pcio[1:0] MUX » PWR
Events | Event
Sdftware Config triggers[18:0] ——» . 1 :
Trigger Masking
Detect cpu_rxev RXEV
Wakeup o >
Peri. Interrupt( Interrupt ey
Masking IRQ[31:0]
exti_id't_comb[ZS:O]
Interrupts cpu_irq[31:0]
Int_ctrl

B 11-1 EXTI {2

11.2.3.  YMZF] CPU BY EXTI &

£ stop R\ TREFAEIREERE P SEHMESHIINR, IEEE EXTIHEIR,

B FEANKORR, BEIMRABRRBTETIASMAIREESS, #IEZE] EXTI #RRAY configurable line,
LERT EXTI R E— RN (ZX(UFRERST) | 1% EXTI FFE{E/ CPU BIFETES.

B GXREEPAESN (ZUEIMREGEE) RIMKRIPETIIIREESS, ERE EXTIHERAIREEMA S Sk,

B ff GPIO port BIAZ EXTI MUX 185, i&Id configurable BEEE, RIFEFEIEARAIREES.

11.2.4. EXTI AJEeESE¥F (configurable) fRAZIAEE

BISEE EXTI_SWIER1 7788, WEI LA IMREEINRE,

Bt E FHHOEE THEIBAR s ENGEALA configurable Z8BYE(, IEHHRIEECE
configurable REVSEHNES, FEXINIGEESHaE FRHES.

CPU B AR Fes IS S 7es. BHFReEr4Ls CPU RS, ATEL CPURISH

‘%% EEEEHE CPUNE—SHRNGES rxev,

Configurable ZREVEHBE—HRRTIERIEKEFEE, 5 CPUHER, EHEHFEREY CPU i FkE:
788 (EXTLIMR) BCENKRFRETFRENR. B configurable ZEBIBMEBLXIN CPU SMNERHETES (B
LS RAFEIR— CPU SNSEHMTES) . Configurable SREVEM4HHMTTEE CPU @i EXTI_PR HiZ=siA (B

178%) .
¥: ZHHlfT pending 7788 (EXTI_PR) A bit {RIFEXMET GRiEE) . ERAFEHNEINFEER.
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11.2.5.

EXTI B3 BB (Hi0 \ IREE

direct REVEME EXTI RIRF=4 i, FRF-EMBERFM CPU FRANSEMHES. CPU EEiZM

KA BMTERIRITRS, BERTIMAERAIPRPRTSAL

11.2.6.

EXTI i%&#FeES

GPIO #ALAT /3 TVERER] 8 MNNERHMT/EM: line L

EXTIOib its

EXTI

bits

«—F

PAD D—»j PAL D—»j
PBO [} > EXTIO > PB1[} > EXTIL >
POF——> J PCLF——> J
EXTIZlbits EXTI1bits
PR2ZCF——> PASI———
EXTI2 EXTI3
PB2 |—> PB3|:|—>
EXTI4ibits EXTI1bits
PAMMF——> pASCF——>
EXTI4 EXTIS
PBAF—> PBS[F——>
EXTIGlbits EXTI7lbits
PA6 [(FH——> pA7F—>
EXTI6 EXTI7
PB6 [F— > PR7[F—>
B 11-2 5B/ GPIO Y&
FrE line IEEENSU FRA:
EXTI line Line source Line type
Line 0-15 GPIO configurable
Line 16 Reserved
Line 17 COMP 1 output Configurable
Line 18 COMP 2 output Configurable
Line 19 Reserved
Line 20 Reserved
Line 21 Reserved
Line 22 Reserved
Line 23 Reserved
Line 24 Reserved
Line 25 Reserved
Line 26 Reserved
Line 27 Reserved
Line 28 Reserved
Line 29 LPTIM Direct
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11.3. EXTI =&

ZHIMEHIZS 2R T AR word(32bit). half-word (16bit) %0 byte (8bit) iial,

11.3.1.

Address offset: 0x00
Reset value: 0x0000 0000

{XEEXT configurable B4R FFESIEHIL,

LHiBME%IFESFR (EXTI_RTSR)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | RT18 | RT17 | Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res | Res | RT7 | RT6 | RT5 | RT4 | RT3 | RT2 RT1 RTO
RW | RW | RW | RW | RW | RW RW RW
Bit Name R/W | Reset Value Function
31:19 Reserved
Configurable 8 EXTI line18 FFH At AEE.
18 RT18 RW 0 0: ik
1: {8
Configurable 258 EXTI line17 EF Gt AE S,
17 RT17 RW 0 0: ik
1: {8
16:8 Reserved
Configurable 2.8 EXTI line7 EFHEftABLS.
7 RT7 RW 0 0: ik
1: {#H8E
Configurable 258 EXTI line6 _FFAftABECE.
6 RT6 RW 0 0: £k
1: {H8E
Configurable 258 EXTI line5 FFHAftARCE.
5 RT5 RW 0 0: Ik
1: {H8E
Configurable 28 EXTI line4 EFHEfLAECE.
4 RT4 RW 0 0: FIk
1: {H8E
Configurable 258 EXTI line3 _FFHAftABCE.
3 RT3 RW 0 0: FIk
1: {H8E
Configurable 258 EXTI line2 EFHAfEABRIE.
2 RT2 RW 0 0: ZIk
1: {88
Configurable 258 EXTI line1 EFHAfEABIE.
1 RT1 RW 0 0: FIkF
1: {8
Configurable 258 EXTI line0 _FFHAfMARCE.
0 RTO RW 0 0: FIk
1: {8
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configurable line 2IAGHLAR, FEXL Line EABE=4£ERI, WRAES EXTI_RTSR F1Fa5HAiE, con-

figurable SRFEEHINT_EFHA, E40 Pending (L.
7R line LAILIRRNGE EFHITFIER, EXERT, FRIABPAT MRS,

11.3.2. TIEBME®IFESFSS (EXTI_FTSR)

Address offset: 0x04
Reset value: 0x0000 0000
{NEEXY configurable E{HIEFESIEHINL,

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | FT18 | FT17 | Res
RW RW | RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res | Res | FT7 | FT6 | FT5 | FT4 | FT3 | FT2 FT1 FTO
RW | RW | RW | RW | RW | RW RW | RW
Bit Name R/W | Reset Value Function
31: 19 Reserved -
Configurable 258 EXTI line18 Fp&BfitAE S,
18 FT18 RW 0 0: ZIF
1: {Fge
Configurable 28 EXTI line17 &AL AR E.
17 FT17 RW 0 0: ZIF
1: {Fge
16: 8 Reserved
Configurable 288 EXTI line7 NGBS,
7 FT7 RW 0 0: FIk
1: {sE8E
Configurable 3584 EXTI line6 Ri&BfitAES,
6 FT6 RW 0 0: FIk
1: {E8E
Configurable 2584 EXTI line5 Ri& Bt AES,
5 FT5 RW 0 0: FIk
1: {88
Configurable 3584 EXTI line4 Ri& Bt AES,
4 FT4 RW 0 0: FIk
1: {88
Configurable 3584 EXTI line3 Ri& Bt A TS,
3 FT3 RW 0 0: It
1: fE8E
Configurable 28 EXTI line2 &AL & FELE.
2 FT2 RW 0 0: It
1: {sE8E
Configurable 28 EXTI line1 &AL A ERE.
1 FT1 RW 0 0: It
1: {8E
. 1o W 0 ((;f)n;f_;gjirable ZA) EXT line0 AR E.
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Bit Name R/W | Reset Value Function
1: {sR8
Configurable line Z2GARAR, EIXE Line EAREFETER]. IRES EXTI_FTSR {72810, con-
figurable line HIL 7 RFEiE, 1BXAY Pending LA E (L,
ER— line EALARRHRE EFFITMED, ERBER T, FmimLiadbar LA Rit.

11.3.3.  BRHEPEFEHSFR (EXTI_SWIER)

Address offset: 0x08
Reset value: 0x0000 0000

REEXT configurable E{HAYZS 7SS,

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res Res | Res | Res | Res | Res Res | Res | Res | SW18 | SW17 | Res
RW RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | SW7 | SW6 | SW5 | SW4 | SW3 | SW2 SW1 | SWO0
RW RW RW RW RW RW RW RW

Bit Name R/W | Reset Value Function
31: 19 Reserved

Configurable 258 EXTI line18 #¥ft F A A TS,
0: ZBEFn

18 SWI18 RW 0 1: A EFHRRRSM, HmSE T
ZAHBHEE, HRE 0 (BHEEE) SEREE (BHE
ZH)
Configurable 2£8 EXTI line17 &4 LB A RS,

17 SwWi17 RW 0 0: RN
1: PP EFRRURSEM, Hmr AT
ZAIREHEE. 1ER(E 0.

16: 8 Reserved

Configurable 284 EXTI line7 ¥4 EFH B A FELE,
0: ;2B

7 swi7 RW 0 1: PR EFHRRURSEM, MR
ZHBEHES, 1BRE 0 (EHEER) SEREE (B
Zh)
Configurable 8 EXTI line6 k{4 EFHEf ARLE,
0: ;2B

6 SWi6 RW 0 1: A EFHRRRSM, ST
ZAIHBHEE, ERE 0 (FHHEERE) SEkEE (FHE
Zh)
Configurable 28 EXTI line5 k{4 EFHEf A RS,
0: 2B

5 SWi5 RW 0 1: FPEEFHRRURSEM, SRR
IZAHEHES, 1HRE 0 (FHESE) SEREE (BEHE
=)
Configurable 28 EXTI line4 k{4 Bt A B E.

4 SWi4 RW 0 0: KB
1: PR EFHRRUR S, MR
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Bit Name R/W | Reset Value Function
ZNHEHEE, HRE 0 (BEHEEE) ELEE (BHE
/)

Configurable 8 EXTI line3 k{4 EFHEf A RS,

0: KB

3 SWi3 RW 0 1: PR EFHRRR SN, TR

IZAHEHEE, 1BRE 0 (FHEERE) HEREE (BHE
ZH)

Configurable 284 EXTI line2 {4 EFHBR RS,

0: KB

2 SWI2 RW 0 1: PP EFRRURSEM, SRR

IZAHEHEE, 1BRE 0 (BFHEERE) HEREE (BHE
ZH)

Configurable 258 EXTI line1 {4 EFHEfL RS,

0: KB

1 SWI1 RW 0 1: PP EFIRRURSEM, Hmr AR

ZAHBHEE, ERE 0 (FHEEE) SEREE (BHE
Zh)

Configurable 8 EXTI line0 k{4 EFHEfM A RS,

0: ZBEFn

0 SWI0 RW 0 1: A EFHRRRSM, HmSE T

ZAHBHEE, ERE 0 (BHEEE) SEREE (FBHE

=)

11.3.4. IERSFFSR(EXTI_PR)

Address offset: 0x0C
Reset value: 0x0

{XEEXT configurable B4R FFESIEHIAL,

31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 22 21 20 19 18 17 16
Re | Re | Re | Re | Re | Re | Re | Re | o0 | Res | Res | Res | Res | PR18 | PR17 | Res
S S S S S S S S
rcw | rcw
1 1
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | Re | Re | Re | Re | ooy | ppg | pr5 | PR | PR3 | PR2 | PRI | PRO
S S S S S S S S
rCwW | rcw | rcw | rcw | rcw)/|rcw)|rcw)|rcw
1 1 1 1 1 1 1 1
Bit Name R/W Reset Value Function
31: 19 Reserved reserved -

Configurable 258 EXTI line18 B4 EIRE.,
HraE R EFHO TR RRUR SR, 1Z{
18 PR18 RC_W1 0 B, BH5 1785,

0: RFEEEMHFEK;

1: P EFHETEBAG RS HEK;
Configurable 258 EXTI line17 {4HERIFE.
17 PR17 RC_W1 0 HE BT E TR T ERRR ST, 1z
B BHE1EF.
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Bit

Name

Reset Value

Function

0: RFEESHEK;
1: PP EFHR BB/ R S EK,

16: 8

Reserved

PR7

RC_W1

Configurable 28! EXTI line7 &SRS,

HEEEMTE LA T REnRA ST,
B, BH5158%.
0: RFEESHEK;
1 PP ETHE BB R BB,

B
LA

PR6

RC_W1

Configurable 28! EXTI line6 S&HE#EIRE.

EE R EFHE T IFnRA SR,
B BH5178%,
0: RFESHEK;
10 PP EFHB TR EGARRMRSIHEK,

="
FA]

PR5

RC_W1

Configurable 28I EXTI line5 SH{4E#CiRE
A E R R TR R ET,

B BHE1EF.

0: RFEEHEMHFEK;

1: PR EFHETEBAG R SEREK;

. |
EAV]

PR4

RC_W1

Configurable 28 EXTI line4 B{4HERRITE
BT B TR B RS,

B BHE1EF.

0: RFEEHEMFEK;

1: FHE EFHBMTRE ARG R BREK

/N
3]

PR3

RC_W1

Configurable Z&8 EXTI line3 {HECiRS.

HEEEMTE LTHE/ T ERRA SRS,
Biu, H5 185,
0: RFESHEK;
1: PP EFHER RO AR B HER

"
3]

PR2

RC_W1

Configurable 28I EXTI line2 S{4E#CiRE
BT TR TR,

B, BHE 1755,

0: RFEEHEMFEK;

1: PR EFHBTEBAG RSB HEK;

.
EAWS

PR1

RC_W1

Configurable 28I EXTI line1 S{4E#CHRE
A E TR TR TR,

B BHE1EF.

0: RFEEHEMHEK;

10 P EFHBRRE ARG R BREK

.
EAWS

PRO

RC_W1

Configurable 28! EXTI line0 S{4HE#EIRG
e E TR LR TR BRI,
B, RHE1EF.
0: KRFEEEHEK;
10 P EFHBRRE ARG R BHEK

/N
EAV]

11.3.5.

HhERrhETIEIESFaR 1 (EXTI_EXTICR1)
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Address offset:0x60
Reset value:0x0000

31 30 29 28 27 26 25 | 24 23 22 21 20 19 18 17 [ 16
Res | Res | Res | Res Res | Res EXTI3[1:0] | Res | Res Res Res Res Res EXTI2[1:0]
RW | RW RW | RW
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res Res | Res EXTI1[1:0] | Res | Res Res Res Res Res EXTIO0[1:0]
RW | RW RW | RW
Bit Name R/W Reset Value Function
31:21 Reserved - - Reserved
EXTI3 XJ/ GPIO port i%#%,
25:24 EXTI3[1:0] RW 0 2'p00: PA[3] pin

2’b01: PB[3] pin
2’b11: reserved

23:18 Reserved - - Reserved
EXTI2 X$/Z GPIO port i%#%,
17:16 EXTI2[1:0] RW 0 2'b00: PA[2] pin

2'b01: PB[2] pin

2’b11: reserved

15:10 Reserved - - Reserved

EXTI1 X$/ GPIO port i%#%,

2'b00: PA[1] pin
9:8 EXT|1[1ZO] RwW 0 2'b01: PB[1] pin

2'b10: PC[1] pin

2’b11: reserved

7:2 Reserved - - Reserved

EXTIO X$Z GPIO port i%#%,

2'b00: PA[O] pin
1:0 EXTIO[1:0] RW 0 2’b01: PB[0] pin

2’b10: PC[0] pin
2’b11: reserved

11.3.6. SMEPHREMEIESTFEE 2 (EXTI_EXTICR2)

Address offset:0x64
Reset value:0x0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res | Res | Res | EXTI7 | Res | Res Res Res Res Res | Res | EXTI6
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res Res | Res | RW | EXTI5 | Res | Res Res Res Res Res EXTI4[1:0]
RW RW [ RW
Bit Name R/W Reset Value Function
31:25 Reserved - - Reserved
EXTI7 338 GPIO port i%4#%,
24 EXTI7 RW 0 0: PA[7] pin
1: PB[7] pin
23:18 Reserved - - Reserved
EXTI6 X3 GPIO port j%#%,
17:16 EXTI6 RW 0 0: PA[6] pin
1: PB[6] pin
15:9 Reserved - - Reserved
EXTI5 S$FL GPIO port i56#%,
8 EXTI5 RW 0 0: PA[5] pin
1: PB[5] pin
7:2 Reserved - - Reserved
1:0 EXTI4[1:0] RwW 0 EXTI4 338 GPIO port 1582,
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Bit Name R/W Reset Value Function
2’b00: PA[4] pin
2’b01: PB[4] pin
2’b11: reserved
11.3.7. RS ESE (EXTLIMR)

Address offset:0x80
Reset value:0x2000 0000
5= Direct 258! line B9 HT mask bit &A1, BIZRiFiZ line; configurable line B mask iz, BAiAJ9 0, B

FEf#Z line,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | IM29 | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | IM18 | IM17 | Res
RW RW | RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res | Res | IM7 | IM6 | IMS | IM4 IM3 IM2 IM1 IMO
RW | RW | RW | RW | RW RW | RW | RW
Bit Name R/W Reset Value Function
31:30 Reserved
EXTI line29 {EAIATIREE CPU Bz,
29 IM29 RwW 0: chHreRs ik
1: FRRTIREER BT
28:19 Reserved
EXTI line18 {EA-RRIREE CPU FfizH.
18 IM18 RwW 0: chEreRs ik
1: HPRIREESR SR
EXTI line17 {E/9-iTIEEE CPU Bz,
17 IM17 RwW 0: chEreRs ik
1: HPRIREESR SR
16:8 Reserved
EXTI line7 {E9RlFIREE CPU iz H,
7 IM7 RW 0: SRRFIRER R
1: AR
EXTI line6 {E9-RlfIREE CPU iz,
6 IM6 RW 0: SRRFIRER R
1: FRRTIREEREF#RT
EXTI line5 {E/9-RlFIREE CPU iz H,
5 IM5 RW 0: SRRFIRER R
1: FRRTIREER BT
EXTI line4 {E/9-RlFIREE CPU iz H,
4 IM4 RW 0: SRRFIRER R
1. FhRRIERESR R
EXTI line3 {E/rRHTIAEE CPU Rildz=H,
3 IM3 RW 0: RTIGERFEHR
1. FRRRIERESR R
EXTI line2 {E/9rRHTIAEE CPU Rildz=H,
2 IM2 RwW 0: chEfrIeES 5k
1. FhRRIERER R
1 IM1 RW EXTI line1 {E/9-hlRIREE CPU RifkizEl,
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Bit Name RIW Reset Value Function
0: FrHFIRERFERR
1 FhTIGREE R R
EXTI line0 {E9FhRFI%AE CPU Rz,
0 IMO RW 0: hEMRER R
1 FhTIGREE R R
11.3.8. HHFIRZFES(EXTI_EMR)

Address offset: 0x84
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | EM29 | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | EM18 | EM17 | Res
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res Res Res | Res | Res | Res | Res | EM7 | EM6 | EM5 | EM4 | EM3 | EM2 EM1 | EMO
RW | RW | RW | RW | RW RW RW RW
Bit Name RIW Reset Value Function
31:30 Reserved
EXTI line29 {EASE4HIREE CPU iz,
29 EM29 RW 0: SHIREEFR
1: SHEEERFR
28:19 Reserved
EXTI line18 {E/IZE4IAEE CPU FERIZH,
18 EM18 RW 0: SHIREEFRR
1 BRI
EXTI line17 {E/ZE4IAEE CPU FERIZH,
17 EM17 RW 0: SHIREEFR
1: SHHREERFTR
16:8 Reserved
EXTI line7 YE/ISE{4HIREE CPU il
7 EM7 RW 0: SE{4IREE
1: FHEEERRR
EXTI line6 YE/9SE{4HIREE CPU il
6 EM6 RW 0: SE{4IREE R
1: FHEEERRR
EXTI line5 {E/SS{HIREE CPU FRild=H,
5 EM5 RW 0: SE{4IREE
1: FHEEERRR
EXTI line4 {E/SS{4HIREE CPU FRild=H,
4 EM4 RW 0: E{HIREE R
1. BHIREEREFHR
EXTI line3 YE9SE{4HI%EE CPU Bz,
3 EM3 RW 0: SHIREEFR
1. BHIREEREFHR
EXTI line2 E/SS{4HIAEE CPU FRildz=H,
2 EM2 RW 0: SHIREEFR
1. BHIREEREFHR
1 EM1 RW EXTI line1 YE/9SE{4HI%EE CPU iz,
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Bit

Name

Reset Value

Function

0: S{HIRERFFHR
1: SHIREEREER

EMO

RwW

EXTI line0 {E/S4-IREE CPU JFlkiz=Hl.
0: SS{HIREEFFR
1: SHIREEREER

11.3.9.

EXTI HF=504%

~o »n RO

Reg
iste
r

31

30
29
28
27
26
25

24
23
22
21

20

19
18
17
16
15

14
13
12
11

10

O O X O

EX
TI_
RT

RT18

RT17,

RT7,
RT6!
RT5)
RT4
RT3
RT2
RT1
RTO

o

o

O X O

ET18

ET17

FT7
FT6
FT5
FT4
FT3
FT2
FT1
FTO0

o

o

o
o
o
o
o
o
o
o

0 O X O

SWI18

SWIi17

SWI7
SWI6
SWIS
SWi4
SWI3
SWI2
SWI1
SWI0

Re-
set
valu

o

o

Oox o

EX
TI_
PR

PR18

PR17

PR7
PR6
PR5
PR4
PR3
PR2
PR1
PRO

Re-
set
valu

o

o

OUXO1 O~aX O

Re-
serv
ed

O o X O

EX
T
EX-
TIC
R1

EXTI3[1:0]

EXTI2[1:0]

EXTI1[1:0]
EXTIO[1:0]

Re-
set
valu

o

o

o
o
o
o

EX
TI_

EXTI7

EXTI6

EXTI5

EXTI4[1:
0]

107/305



PY32F002B 2% F-Jiif

Reg
iste

31

30
29
28
27

26
25
24
23
22
21

20

19
18
17

16
15
14
13
12
11

10

Ao|l+~® ® O

EX-
TIC
R2

Re-
set
valu

0 O X O

EX
T
EX-
TIC
R3

Re-
set
valu

Oox o

ONX O

Re-
serv
ed

O 00X O

EX
T
MR

IM29

IM18

IM17

IM7

IM6

IM5

IM4

IM3

IM2

IM1
IMO

Re-
set
valu

-

o

o

H o0 X O

EM29

EM18

EM17

EM7
EM6
EM5
EM4
EM3
EM2

EM1
EMO

o

o

o
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12. EHTTREKRIE(CRC)

12.1. @&

HRIEERSIE, CRCITEBRTHMAR 32 #dE, EH~4%— CRCER.

12.2. CRC X E45 =

B CRC-32 (LAXK) ZInz: 0x4C11DB7

X32 + X26 + X23 +X22 +X16 + X12 + X1 + X10 +X8 + X7 + X5 + X4 + X2 + X +1
B ST 32 AR

B BENENEL 32 MR IEREHEA— F7eE

B General purpose Y 8 (/Z57788 (AJ#AIEIGATZNE)

B HERSE: 32bits HUE 4 4~ AHB B¢t

12.3. CRC ek

12.3.1. CRC {EE

< 32-bit AHB bus >

32-bit(read access)

crc_hclk
R Data register(Output)
CRC computation

32-bit(write access) @

Data register(Input)

&l 12-1 CRC i+ & ITiEE]
CRCitHEITAHE 11 32 (iEsfras:
o HZHFEHITEIRER, FARASES, TLUAAEHTT CRC ITERIFEUE.
o XNZE{FESHTISHRMERY, IRE E—R CRCiTERIZER.
FRBENHIESFE, HitEERER—X CRC ITEARMINTEARNAS XIEA 32 (i T
CRCitH, MAREFHHIE),
% CRC IEfEITERT, SERERMMELE, B CRCItELER.
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ALAUBIT IR E2/7e8 CRC_CR B RESET isREEZ 1728 CRC_DR i OXFFFF FFFF, ZIB{EAINETF
22 CRC_IDR HIRUEUE,

12.4. CRC H1=&

12.4.1. #EE1FES (CRC_DR)

Address offset:0x00
Reset value:0xFFFF FFFF

31 [30 [29 [28 27 [26 |25 [24 [23 [22 [21 [20 [19 [18 [17 [16
DR[31:16]
RW
15 |14 |13 [12 [11 [10 |9 [8 |7 [6 |5 [4 13 [2 1 Jo
DR[15:0]
RW
Bit Name R/W Reset Value Function
HIESTFeE,
31:0 DR RW 32’hFFFFFFFF LSRR, FARASFRE. SHEH, RiFZ
Bl CRC ItELR,

12.4.2. HM7EIESFE2(CRC_IDR)

Address offset:0x04
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res |Res |Res | Res | Res | Res | Res | Res IDR[7:0]
RW
Bit Name R/IW Reset Value Function
31:8 Reserved -
1EFE 8bit HIES 7%
7:0 IDR[7:0] RW 0 XN RE— N FEHIGNTEME. 1ZE5Fes Ao
CRC_CR Z7788f9 RESET \/£(.

12.4.3. {ZHFFER(CRC_CR)

Address offset:0x08

Reset value:0x0000 0000

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res Res | Res | Res Res | Res | Res | Res Res | Res EET
W
Bit Name R/W Reset Value Function
31:1 Reserved -

110/305




PY32F002B 2% F-Jiif

Bit Name R/IW Reset Value Function

IZIARF BN, FIRENI CRCITEHRTT, ZREHNE

0 RESET 0 B
i1, BEEEmES.

12.4.4. CRC S1FEM%

Re
gis
ter

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

~0o »w RO
31
30

CR
(¢ DR[31:0]
DR
Re
set
val
ue

OO X O

CR

ID

Re

set olo|olololo]o
val

ue

O X O
o

CR

@}
RESET

CR
Re
set
val
ue

0 O X O
o
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13. R/ FIE#H(ADC)

13.1. @M

oHEAB 1 12 89 SARADC (successive approximation analog-to-digital converter) , ZiEHREH 10
MNERNENEE, 91F 8 NMMBEET 2 MREREE,

BIBERVEEARINT LIREASRIR, 1E4R, AREEHRT, HRERFMEEANFEERXITTHY 16 (EUES
fFea.

1&H) watchdog FeiFM A E SR B EEL 7 AR EXNSHEREE.

ADC S 7 FEARSRER TiziT, EI3RBRIRAYTE.

13.2. ADC £E451¢

m SRR
> 12bit, 10bit, 8bitF] 6bit P YIZRATALE
> ADC %E#ida): 1us@12bit (1MHz)
> BRE
> AIYmFERIRIERTIE)
AIYRFERVEEXI TR
m {FI0FE
> PORIIFEIRME, FMIE PCLKSRER, TRAA4ERFEIERY ADC ik
> BEREREEMEL: BHLELUESA PCLK BT/t
m RmAEE
> 8 MIMNEBEIIBNIEE
> 1 NAEB temperature sensor @&
> 1P HEPSEBEEE (Vrernt)
B ERRERMERALIEY
> S
>  AEERMIESEE (TIM1)
B R
> BURIEZ\(single mode): AILAGEHR: 1 MERIBESE LA —RIIEE
> IEEHET\(continuous mode): ELHRIRMRIEERYEIE
> JEESEHE (discontinuous mode): EIRflA, FRIRHIERAVEE 1R
m AL
HERNEERFS
FERNMEEERER
7 RS R
EE REG
> B
m EHEE

Y

YV V V V
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13.3. ADC IhEEHAR

13.3.1.

ADC {EE

13.3.2.

TIM1_TRGO
TIM1_cca

EXTEN[1:0]
triggerenable and
edge selection

H/W trigger

VCCAZVODA
{1
CAL_BIO [8:0]
CAL_C1110[8:0]
CAL_C1010[8:0]
CALSET CAL_C910[8:0]
(set calibration factor) CAL_C8I0[8:0]
CAL_C710[8:0]
CAL_C610(8:0]
EOSMP- ADCinterrupt cPU
CALSEL A"I“:ffo“;’s" EOSEQ IRQ
. EOC
(offset/of fset+linearity) %
CALBYP | AWD
(bypass calibration factor to 0)
SCANDIR CALSMP[1:0] ADEN ——#5——o V ! \| AHe
up/down (calibration s ampling time) OATAILLO) to slave master
CHSEL[12:11] & [11:0] N ,_l / APB
CHSEL[9:0]
CONT ADEAL
single/cont. self-calipration APB
interface
Supply and reference]
Vrefint input conversion data
Vsense selection & - e VIN  SAR_ADC
ADC_IN[9:0] [ scan Control /camping time calibration factor
- analoginput channels I
= Converted data start
AWDx
start &stop CAL BOUT [8:0] analog
Control CAL_C110UT[8:0] watchdog
CAL_C100UT[8:0]
ADSTP CAL_C90UT[8:0] AWDEN
ADSTART CAL_CBOUTI8:0]
war S/W trigger CAL_C70UT[8:0] AWDSGL
CAL_C60UTI8:0] AWDCH4:0]
LT[11:0]
HT[11:0]

OVRMOD
(overrun mode)

DISCEN
$— discontinuous ‘AzGN
mode left/right

RESSEL[1:0]
12,10,8,6 bits

T

EXTSEL[2:0]

trigger selection

» CAPSUC
[—> OFFSUC

———— > CALON

PB1
PA3
PA4
PA6
PA7
PCO
PB6
PBO

CHSEL[3:0]

|

[

|

|

[

{

SARADC

SAR

||

|

NV VNV NV VAV N A

1

<

ADC_EN

ADC

Btk (ADCAL)

13-1 ADC channel with analog switch

1% ADC EERIEINRE. EIUERAIR, ADCIHE—1 AT ADC NERRIRIERF. £ ADC RUfERAAEL. K5

FAAERT, RIFAAREER ADC #=1R,
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TEEF) ADC %%i%R1, ERTRUER(E. REBTERCHCHRZBER/, BFIZZMSEEN offset er-
ror,

RIEIR BRI,
ADC i

HHFEE ADCAL=1 a]jaaiiuE, BGHHERR AR HMESN ADC BIRTER, HRETEAE, ADCAL 8
4750, FIM ADC_CALFACTOR FHFRiZHRERF. WERFE—BERRE, BRIFERRENL

% ADC TEFMRERZRT (VCC MEE 2 ADC offset (RiZHIEERE, RERRZ) , HEFHTHE
IRBIEESRAE.

ROERIEHR R RE :

B CKMODE &R R Fthd

B igE ADCAL=1

B ZERFE| ADCAL=0

13.3.3. ADC FXi=#l (ADEN)

Oh EBERfE, ADCIERAEEE, Ba-TREBE (ADEN=0),

ADCEN f\FF=HIRFiEaXiE ADC,

LATAEH ADC HIIT7E:

fic ADC_CR 25778309 ADEN {9 1

ADC ##ath IR E ADSRART RiSshak(MIRALA SN BN Rt RSB Rt R BT S.

AT ZE ADC HIIT7E:

1&& ADC_CR 7788+ ADSTART 274 0 LR ADC REEEidfE+. & ADSTART=0,
ADEN=1, MJaX$ ADC_CR = ADDIS & 1 ZF ADC, BFEE, TXJ ADC_CR Z728+H) ADSTP & 1 E(=
LFTFTERETHY ADC i, FHE15 ADSTP B 0(5 0 Fesitf= 152 ).

&4 £ ADCAL #HRE4HERRZ 509 4 4 ADC R$hHpiE)HE ADCAL=1 fif, ADEN i ARBERE 1.

ADEN J 8T Setup v
>

ADSTART

State OFF ) Start ] SMP-CONV X OFF

EOSEQ A i

13-2 Enabling/disabling the ADC

13.3.4. ADC HiJ#h

ADC EBEET 524, ADC BJ$H(ADC_CLK) ¥837 APB E3#(PCLK), ADC_CLK AJEHFEFEI BEAYAT $F
T
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PCLK > »| APB interface
RCC

(Reset&Clock > 7172/4]8]
controller) | 16/32/64 Analog ADC

ADC_Clk

\ 4

CKMODE

13-3 ADC clock scheme
= 13-1 ik es N A 2 [BRYIEIR

ADC clock CKMODEI3:0 Latency between the trigger event and the start of
clock source [3:0] IR conversion (T JIR3hEILE)
0000 1 0
0001 2 0
0010 4 0
0011 8 0
PCLK 0100 16 0
0101 32 0
0110 64 0
0111 / /
1000 1 0
1001 2 0
1010 4 :
1011 8 0
HSI 1100 16 0
1101 32 0
1110 64 0
1111 / /

13.3.5. EcE ADC

B VIRIE ADC 2 1E(ADEN #4404 0) B9 TtS ADC_CR Z17887f) ADCAL #1 ADEN iz, {4
/W ADC FEBISBEXAIEIIERR(ADEN=1)iI1ER 5 ADC_CR FH17s5HH ADSTART,

JFFLATIXLEE ADC_IER, ADC_CFGRi, ADC_SMPR, ADC_TR 1 ADC_CCR 7788, {4 IR1E
ADC FF/Z (ADEN = 1) BF4#HA1a) (ADSTART = 0) B91ER T4 #5#1T 5. ADC_CHSELR Z£7E ADEN =0
H ADSTART = 0 l91ER T 5.

BT ADC FFEBE RSB (ADSTART = 1) BB FE ADC_CR ZH17s8+HJ ADSTP {iZ,

13.3.6. @i&j%#F (CHSEL, SCANDIR)

HE 11 BEREE:

e 8 MM\ GPIO S|BI5|INRIEH I (ADC_INO...ADC_IN7)

o 2 NREMEHIRMACREZER. RERSEREF VCCA)

ADC AJLA#— R —BiEs BaiifE— 1 FrEE,

WL AIEE RS DB ES 1758 ADC_CHSELR ThéRigikiR: SMEImNBEES JN— ANk
EIVAR

ADC 13##RUBEIRFFH ADC_CFGR1 Fi SCANDIR fZRIECESRIRTE :

e SCANDIR=0: [FIRiH#3fH: NiEE 0 EliEiE 9
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e SCANDIR=1: [EiB$I#H: NiEE 9 RiBE 0
IBE(ERUERES| ADC_IN8 (TS_VIN) iBiE, WEfSEHBEEEET ADC_IN9EE (VREFINT) ,

13.3.7. OIRIERFERIE (SMP)

fEiSsh ADC ¥ 2Hl, ADC HBEEMWINBEERIIAN G RFERERE — M EREE. REFEMENRER
KUAERNBERX N EREB A 7B 2B ERIXKTE,
Al YRIESR AT B RE R\ BB R\ SRR A R L R
ADC REENEEERTRIRY ADC BY$HMIET A ADC_SMPR ZfF28H ) SMP2: 0 RH TIEM. FIJRFER
BN e BEEEA. WENAER, N RRESEIERNARBE KR E.
R AT :
tconv = SREFRTA] + (Bt ##2E+0.5) x ADC AT #H/EIHA
uR
4 ADC_CLK = 16MHz, #RF 1241, EXREERTEH 3.5 ADC R $3/EHR
tconv = (3.5+12.5) x ADC BI$4/EHA= 16 x ADC AH£H/EHA = 1 s
EOSMP R FsRERBARFEM ERAILE R,

13.3.8. BURE:HAET( (CONT=0, DISCEN=0)

BUREEIRETN T, ADC BT —IRFHIER, HIRFTEHIEANEE. & ADC_CFGR1 HFe8+H
CONT=0, DISCEN=0HY, ADC AEREEMRIET,

ADC 3R MIRRR A EE0:

e /£ ADC_CR E1F25ixE& ADSTART {i

o TR AR

TR IBEREERAE), BIRERRTE:

N RIEHEURERIFIE] 16 1357788 ADC_DR =,

B EOC(RREERITG In (il

B & EOCIE (UE{NF=4— U,

GHEIE AT =R

B EOSEQ(FFFILER) in&GE L

B & EOSIE fIBRINF4— T

MRS, ADC ZELEBEEIFIM A, ADSTART &L
T BRRR—EE, WaRE—MER 1 — N ERIRF5.

13.3.9. ELEAEIRIRIL (CONT=1)

mEsAeElh, MG EE R ST E, ADC T FyiEie, BitfalEE—XB8mE
MR TIERIRIFRY 45, 24557788 ADC_CFGR1 R CONT=1 i, ADCIEENELEELRER.. ADC
AT NIARMGAEE:
B 7 ADC_CR &H7F88hi&E ADSTART {i
B ERREMN
RS EERTELIERAR, BIRERTERT
B EERIIBURERFNE 16 {UZ57788 ADC_DR
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B EOC (FiiERinS )N &L
B & EOCIE I E/NF=4— .
BIEFSIRIRTNE:
B EOSEQ(FFIER)IREEN
B & EOSEQIE ERINIF4— i
—IREFFEEREESRfS, ADC MRS ERNEYEE,
¥ BEERE—EE, WaRE—MER 1 99— NEiRFs.
ADC F8ERIATELF discontinuous FEHETA continuous AR, EXFPISR T (DISCEN=1,
CONT=1), EXRIAEREIRE,

13.3.10. IEELELIIRI0 (DISCEN=1)

ZE IR E ADC_CFGR1 Z1788+ /9 DISCEN {i3EFHE.
EIX/MER (DISCEN=1)T, FEBHHRHFNMASEHESNENE— N FIIFHERIEIR,
18, DISCEN=0 Y, —MEHSZARIMASM, MaIUSENE— N FIIFHNRTERIL,
g :
DISCEN=1, SELIRAYEIEN: 0,3,7,10
- 1SR BB 0 WA E— EOC 474
- 20 ik JEIE 3 HiEEE—1 EOC S 4%
- 3¢ ik 1EIE 7 kR E—1 EOC B4
- 40 % J@IE 10 iR E =4 EOC §1 EOSEQ {4
- 5 b BB 0 IR E— EOC SHH47~4%
- 6 fibR: EIE 3 iR E— EOC B4
DISCEN=0, TS E4EI%A0EEN: 0,3,7,10
- 1SR BASSENFSGEE, HOXEE 0, 3,7 F1 10,
BREEIRSERE, FE— EOC S, BEIRE—MNEE, [RF=4% EOC S, &rF=4—1> EOSEQ Hf4,
- (R SR TR F iR,
iE: ik ADC AR FIESHEANEL BN AT aeIEE, EXMERT(DISCEN =1, CONT=1), &
RN RIREEIRIET,

13.3.11. [3&) ADC it (ADSTART)

BI4FIiRE ADSTART=1 [35/] ADC 534,
4 ADSTART iRE, Mi&iHa:
B = EXTEN=Ox0(3X{4ft'%) BF, SZBPFHA
B 4 if EXTEN # 0x0 BY, 7& F—NFrstiRIae it A B RuaiaFria
ADSTART {\tBAF BB B AT ADC HHIRFRBIEHIT. = ADSTART=0 Y, AJEHEE ADC,
HBBIEAT ADC b F =i,
ADSTART i70] ERFE4EER.
B BURERIREIIHP 4L A (CONT=0, EXTSEL=0x0)
- EFYIRIRLERE (EOSEQ=1)
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B Discontinuous 35H&T R 4fitA (CONT=0, DISCEN=1, EXTSEL=0x0)
- LIRS RR(EOC=1)
B TEFTERIER F(CONT=X, EXTSEL=X)

- ERHEREF YT ADSTP TR
E: TEESHETL (CONT=1) T, ADSTART {iA8EH EOSEQ 5| % HE:, HEEEBMEMTIRFSIE

i, SRR RIREEIMET (CONT=0 and EXTSEL =0x01), N2 EOSEQ fRi&iREJG, ADSTART
SIS 0, IXFER T RERG TS E ADSTART (I H BRI A SEET.

13.3.12. FEHERTE)
He iR AT FRROH (A) A S s A R AT B S e iR D AR KRR KIBI TR (B 4E A

tanc = tsmpL + tsar = [ 3.5imin + 12.5)120it] * tapc_cLk

tapc = tsmpL + tsar = 218.75nS|min + 781.25 nsj12bit = 1 pSimin (for fanc_cik = 16 MHz)

State  Start | Smpling CH(n) Converting { Smpling CH(n+1)
Analog Channel CH(n) ) CH(n+1)
set by SW
ADSTART tSMPL i tSAR
set by HW v cleared by SW
EOC
set by HW cleared by SW
EOSMP Y A Y Y
ADC_DR DATA N-1 DATAN

tSMPL depends on SMP[2:0]
tSAR depends on RESSEL[1:0]

13-4 analog to digital conversion timing

13.3.13. {E1LETRAYEEIR(ADSTP)
FRER{4HRE ADC_CR Z577580hfi ADSTP=1 FTLUE | 4ATTE/EHTAUEEHE, 517 ADC [URIEFL ADC 3

AR, A TREER TSR,

= ADSTP BHEHIRE 1, FHAISRIREERPIERHEREREF(ADC_DR HE A BSRIRVEREHT
B3 ),

PPt P IEHEN (RIEFS5] ADC = ARSI TER)

—BZ5RIZIE ADSTP #1 ADSTART {UESEHEEAS 0.

—=A

118/305



PY32F002B 2% F-Jiif

DEsNet kﬂ‘ vcIeared by HW
ADSTART set by M cleared by HW
State OFF Sta:rt Smpling CH(n) X Converting X OFF
ADSTP A v
ADC_DR DATA N-1

13-5 Stop timing

13.4. SMEBRR AR FEIRFNRR L R TE(EXTSEL, EXTEN)

—IREEHRE— IR R BT R B NER - (PN - TERTREE. MIANSIRD) iR, 7 EXTEN[1:0] #
“00”, MUSMEREEATER MR eI Tt AR L., JRHRE ADSTART=1 Y, AbARIEEEH.

LIETEH1T ADC $536RY, (g iR Bt 20E.

24 ADSTART=0 i, {Halfd{4fitk iR 2Rg.,

Source EXTENI[1:0]
fib AR ANEE 00
FEEF 01
ERHEEHR 10
FE_EFRFIRETHN 1

i AR N AR MEANBEREE. EXTSEL[2:0] 5HINI TRl A e RSt
TREGH TR ERIINERRAR . SRR S HIRE ADC_CR F1785+HI ADSTART (3K 4.

& 13-2 SMERfbR
Name source EXTSEL[2:0]
EXTO TIM1_TRGO 000
EXT1 TIM1_CC4 001

iEr TERRIRRTSNERAR AR A BER 3.

13.4.1.  PRIEFEIHIRT

FRFHRAEHR D AR ISR BN IRAVAEHRATA) (tsar) AJ1THY. HHRDARAETIRE ADC_CFGR1 HiFsaH
A9 RES[1:0] SRECEYT 12/10/8/6 (R, SNAAFESHELIERN, 7 RRAVEIRD AFERRINREEHRAE,
HARERMRE 12 (LEEBRRAAN 0,

DREREIUR/DBRIE LRV HRATE], IR

RESSEL tsAr tsar(ns) @ tsvp tanc(tsmp = 3.5) tconv(ns) @
[1:0] (ADC Rf$hfEHA) | fADC = 24MHz (ADC R$HFEIHR) (ADC R EHE) fabc = 24MHz
12 12.5 521ns 35 16 667ns
10 10.5 438ns 35 14 583ns
8 8.5 396ns 35 12 500ns
6 6.5 271ns 35 10 417ns
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13.4.2. SEREERISRIEEETR

ADC J@4IR AR EEIREETR (EOC) 4.
—HE7£ ADC_DR Z7FSeh— MEREUEE MG, ADC 7£ ADC_ISR 172 E EOC fnsIiHiEsT

F¥%. = ADC_IER #iJ EOCIE B9 1B, W&F4—> EOC #lffi, EOC triSHIM4E 1i5kREE ADC_DR
BFaRiahR.

ADC [E#£1£ ADC_ISR FHFasHia iR BREERInEG EOSMP, EOSMP ix&HE 115k, HE
ADC_IER 728+ HRI EOSMPIEE N 1 [, M&F=4%—> EOSMP Hhiff,

13.4.3. FR5IEEIRLEER (EOSEQ flag)

ADC BN AR5 4R (EOSEQ) 14,
—B— M ERFHINRE— NBEFEREIEAUS, ADC £ ADC_ISR H7728+iRE EOSEQ i, 4
ADC_IER Hfy EOSEQIE {i/& 1 iF, NP4k, EOSEQ ir&HIkHE 175 0.

13.44. FREREE

ADSTART v T v
EOC ﬂ;ﬂ;w
EOSEQ E
SCANDIR
State OFF ) cH1 ) cH2 X cHs JcHio JcHi1 OFF Y cHi1) cHio) cHs f cH2 Y cHi)  OFF
DR Y o1 X b2 X bs X bio ) D11 X p11 ) p1o ) bs X b2 ) b1
bysw. T byww A

13-6 FRIRIERIRERIR, BRIFREA
1. EXTEN=0x0, CONT=0

2. CHSEL=0x20601, WAIT=0
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ADSTART

ADSTP

EOC AL AL AL AL ALALAL AL AL AL AL Al
EOSEQ Al :
SCANDIR
State OFF Y cH1 ) cr2 Y crs Jerio e} cHa) cHa Y cHs Jcnio{ cHitl  stop Y cH11) cHio Y cHs
DR X o1 Y b2 Y ps Y1) p11) b1 X 02 J os X 1o D11 p11 J D10

bys/w_T byr/w A

13-7 FRHIROIEEEEEHE, THRA
1. EXTEN=0x0, CONT=1,

2. CHSEL=0x20601, WAIT=0

ADSTART

we 0] 31 o 51 .
EOC Al Al Al &) AL AL AL AL AL
EOSEQ

State OFF ) ch1 § cH2 Y crs Jenio fcHin ofFf Y cH1 Y cH2 [ chs JeniofcHil  OFF

DR p1 X b2 X ps Yoo D11 p1 { b2 Y b5 X p1o) b1

by S/W

by H/Wj

ignored %

triggered |

& 13-8 FYIRYEIREE G, FE(HilA
1. EXTSEL=TRGx, EXTEN=0x1 ( LFH& ), CONT=0
2. CHSEL=0xF, SCANDIR=0
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ADSTART v
me ¥ L[ kl 1l [ 4
ADSTP V
EoC AL AL AL AL AL AL AL AL AL A
EOSEQ Al
SCANDIR /|\
State OFF X cH1 X cH2 ) chs Yeno XcHia] cHi) cH2 § chs Y chio X cHity STOP
DR D1 p2 { ps Y pio) p11) b1 X b2 Y b5 ) pio D11
by S/W byH/Wj
triggered__ ignored %

13.5. HiEEE

13-9 FPHURDIELRELR, BRIARRA
1. EXTSEL=TRGx, EXTEN=0x2 ( TF&& ), CONT=1
2. CHSEL=0xF, SCANDIR=0, WAIT=0

13.5.1. EURSFSFEUEYIST(ADC_DR, ALIGN)

TERIREEIREETR(Z EOC BM7-4ERT), HERAEREIERTIHE] 16 755 ADC_DR HiEZH 7=,

ADC_DR #Et&z\ SATECBRIEUEXI ST HELR o AEREX. ADC_CFGR1 1725+ HY ALIGN (URTIERE
HIREFAERUXITT AN, EURRNEAARIFT (ALIGN=0) BLARIFF(ALIGN=1),

ALIGN | RESSEL [ 15[ 14 [13[12[11 10987 [6]5]4a4]3]2]1]0

0X0 0X0 DATA[11:0]

0 0X1 0X0 DATA[9:0] [ oxo
0X2 0X0 DATA[7:0] | 0x0
0X3 0X0 DATA[6:0] | 0X0
0X0 DATA[11:0] 0X0

] 0x1 DATA[9:0] [ oxo 0X0
0X2 DATA[7:0] | 0x0 0X0
0X3 DATA[6:0] | 0X0 0X0

13.5.2. ADC igd& (OVR, OVRMOD)

ADC iT/HHRER(OVR) BIE— MRS, SHEIRIFRIEIERN CPU RETIEERY, B— 1 4eindiE
BB, BALET ADC T,
HEOCKEA 1" HIBRT, XEf—MHRVEEHREZESSH, BBA CPU a7 ADC_ISR HFas+HJ OVR

FRE#EN, FBH ADC i3, 2 ADC_IER 2172849 OVRIE &{HY, 74— ADC ididalf,
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LISHEHRER, ADC SBEHREH BRI HRIRIFIREREELLHEMDX N FFER, TTRRHRE
ADC_CR 772551/ ADSTP /3 1 3k{Z1E ADC #£#% OVR RS a] B S 1758,

HRESHNSEHRS, AEEXS ADC_CFGR1 E1Fes+ Y OVRMOD {ikiZE ADC RS FesPaIEIER
WIRFIR R

m  OVRMOD=0

- NSRS SIES EER B LB S . ZRINIEURRRT, FIVRIREUEER. & OVRIRF
A1, NEENERRR I TEEREWER.

m  OVRMOD=1

- BRI REIRERB=EUES 7, TR RENEUEER. & OVR RN 1, NSRRI T
H ADC_DR FHFFE RN EAIERE,

ADSTART v
ADSTP Ty
EOC ﬂ;ﬂr N W
EOSEQ ' ;

i

—— ] ey : .
RN RN |
State  OFF J cH1 Y cHd Y cHb ¥cHid ) cHaa) cHiY du2 Y cnd Y cHao i dHiy
| | | | | | |

STOP

i
o1 Y o3 | 05! oio Y br ¥ oz DS
(OVRMODE=0) . . . . =

DR ? :
, D11

! | | I | | I

| | | | | | |

OR ! : : Pl ! :
(OVRMODE=1) ot Y ol Y bsT) 1o} oda] b1 Y o2} b5 Y bio D11

| | | | | | |

. el o]

Read access |_| |_| |_| |_| |_| |_|

by S/W by H/W ;

& 13-10 13

13.5.3. £ DMA fIIBER T EIRHEIRES

# ADC RUEIREIEIE, HEIFFIaT i Eskizd. XMER T, B4R EOC frd& R E KB AT it
B MEREEE, JEREEHRETRES, £ ADC_ISR 77858409 EOC \I&{i, ItAJT]isE ADC_DR Z7788HY%
#{E, ADC_CFGR1 722879 OVRMOD IaJEE/ 0 SRETRIT ) hEs{4,

13.5.4. {7 DMA fliEBieMaYE R TiH{TiEiR

FEEZIE— SRS NMEEBAARSREREREERAINA. XMERT, OVRMOD A4REN 1
B4R ZHE OVR ix&. 2 OVRMOD=1 Y, THhE4A8EELE ADC 4k4e4%#H ADC_DR iz RIEHE
—ENREEEIEIE.
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13.6. RINFEFHIE

13.6.1. BEIEHFEREEHMRS

BaEIR MR o] F F (R TR B AR R R PRIt e, SATEXFMER TABZ =%
ADC FHIE5R.

Z7£ ADC_CFGR1 HFFIRE WAIT 5 1 8F, — PV RBENIA R ADC #uE RS (ki
ADC_DR FHFesRHIEHEHIZENE, EOC in& BB 2 8. X2 —FBIEN ADC REBIEN R
ADC #iEEENGE.
¥ BIEEEETSEERFENBER T, GRS,

ADSTART t
ADSTP i

EOC A__\!, 4;_4 m

EOSEQ

i i I i
State  OFF ) cH1 J ou¥ Y cHs oY YcHi1f ouylYcHi ¥ oy Y chs X stop
| | | |

DR ! ! L ! Y
(OVRMODE=0) |01 DS | pit ! D5
| | | |

Read access |_| |_| |_] H

by S/W by H/W ;

13-11 BEREREHMET
1. EXTEN=0x0, CONT=1
2. CHSEL=0x3, SCANDIR=0

13.7. RHIE8

TEHIEAITHEEHRTE ADC_CFGR1 Z77889 ) AWDEN (MENEEITE. ©al BT ik s—iEEsg
FrafEREEErEEREEE(EN).

NSRS FBIESE R ADC (RHRBIESE TEEER, AWD RIUE RINSARERN. BIEHRRER
RZHE 12 (UBXEWER ADC_HTR #1 ADC_LTR 16 (UZfFss. RUBI PHEIAEIRE ADC_IER HiF
22 PHY AWDIE i3RfERE. AWD FRS AT RIRES 1 KiBkR. SHEHRAVEES##E=/NT 12 {Z (3 DRES[1:0]
(SRIRTE), WIRIEREIMEALRIFEE, ENNERMEREIERILCRERIZAXTTE 12 (AISZURITHR.
i ADC I NIEE 0 A FFR—EERiE 1,

%= 13-3 RIUBI iR
TEIE R

Resolution bits : fi=1)2]
BUaRsE, o | B3E
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00: 12-bit DATA[11:0] LT[11:0] and HT[11:0]
IR LT[1:0]f0 HT[1:0
01: 10-bit DATA[11:2],00 LT[11:0] and HT[11:0] $P IRPCE LT[1:0140 HT[1:0]
35 00
AT LT[3: HT[3:
10: 8-bit DATA[11:4],0000 LT[11:0] and HT[11:0] FBF' AIEEE LTI3:01A0 HTI3:0]
79 0000
D5 LT[5:0]%0 HT[5:0
11: 6-bit DATA[11:6],000000 LT[11:0] and HT[11:0] {EBF' IR LTIS:0140 HT[S:0]
79 000000

Analog voItage'A

HT

LT

Guarded area

& 13-12 =R E RPX

& 13-4 BB BEILE

Channels guarded by the analog watchdog AWDSGL bit AWDEN bit
None X 0
All channels 0 1
Single channel 1 1

13.7.1. ADC_AWD_OUT (St

EIE RS — P REEHSS48XE, ADC_AWD_OUT BEf5EEZI R F AT TIM1 B9 ETREA (Fb
BAER) .
[ERtEIE RS, & ADC_AWD_OUT:
B %29 AWDCH IERRBERIREHERRER, $igE ADC_AWD_OUT,
B ETF—EIT AWDCH ERABIEREERETR /5, ADC_AWD_OUT ERIENFIEZNELL. R
T—MEZRPERRNDBHEENSE, VWEBEEN 1.
B ZFADCH (¥ ADDISI®E N 1Af) ADC_AWD_OUT th&E1, HIE, =LLiiR (ADSTPIE
B 1) TJRELiE ADC_AWDxX_OUT K7,
B CRIEFEHEIE @S, R§0E ADC_AWD_OUT KL,
AWD TGN B HMIEER: AWD fxgExt ADC_AWD_OUT RULRGEESIN (B0, tNSREtk
iBbRIZITE, W ADC_AWDx_OUT BJLAYJ#E, M1 AWDX iREFFA 1)
ADC_AWD_OUT {55 PCLK 4Rk,
AWD LVETEEIR ADC SEieEsRATHIT.

13.8. iREERBNABSERE

IBEERERTT AN B HAYERRIRRE (TY).
BEEREEAEEZS ADC mAEE, FIATHIMERSRINEEER— M E. BRI EFRTE
WIRAT datasheet £5HHAY Ts_temp f&/IME. SiEEERERIRBERRN, ERERTLIBETHEREL.
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BEERSRHBERERERAETUXRR, ERRIZEEEXERMOHEEHEMER. ATREXD

HRE, 5—FRREESE XS HH BREFERRFERIE.

PIEREEESE (VREFINT) jefit— M EfHE ADC FILLIRES.

i WIRE TSVREF (REER T ARREE: EEEREE. VREFINT,

TSEN control bit

Temperature
sensor

TS_VIN

ADC

BG VREFINT

VREFEN control bit

13-13 TS and VREFINT channel

A IN=
1Em/E

AR e RkRS :

1.

2
3
4.
5
6

iE:

¥ ADC1_INT1 SINIEIE
IR IS BIEE— N S ERIRAERTE
f£ ADC_CCR ZFH77e5+ig & TSEN {ARIGEEMRTERET THOREERES
FRIRE# ADC_CR F{783RI ADSTART {1 ( tBRJFASMNERfiA ) kS5 ADC ¥t
M ADC_DR Z17e5+isEE VSENSE HEUE
ATIIAIHERE

85°C — 30°C

Temperature(in °C) = TS —Ts X (TSpara — TScar1) + 30°C
CAL2 CAL1

TSca i3k 85°CIREGRESAIRIEE, RofEFRiEN: 0x1FFF 0118

TScaut {3k 30°CREEGRESSIVEE, REEFRIEIE: 0X1FFF 0114

TSpataz& ADC $&HRRYCRRGHE

e RkES MHTERIR T T IGEERTRIBE IR Veense EE—NEohAYE, ADC M EEBEEmtEE— NSt

8, SERNXANER, WWHEERATIRE ADEN F1 TSEN (i,
FIAAERYSEHBIEITESCRRAY Vee BIE

VREFINT = 1.2V = ADC_DATAx xVce
Tt T 4095
FUFH Veec BEFRiTE Vchannnel
VCHANNEL = ADC_DATAx xVcC
4095

VREFINT EEEHR 1.2V;

VCHANNEL EiS&E8/F;

ADC_DATA 2 ADC_DR ERHEIEEIREEE;
4096 F=RA 12 fi1,
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MizHRY VDDA BIRS 2S5

& N ZRBEIZELRN. RERESE (VREFINT) LAREEFIES

Vdda=.3V ADC JREXAIR SR RT LA FBSRiFfd H ESCAY Vdda BIEBEKFE.

13.9. ADC Hlif

ADC eI LA ™ME—S 474

o {HA—IRAIEEIRLESR (EOC 1Rit)
o FHIHRHRLETR (EOS 11i&)
o BIEABI ITENALE (AWD 17E)
o LREMBRERALE (EOSMP 17E)
o BEUBRILITRE (OVR 17&)
MBI ETERE AT RIEIRE ADC kT

2 13-5 ADC Hhiff
rhEREE SHTE fERE=H
HEHALER EOC EOCIE
FAEHREER EOS EOSIE
EIE MRS EN AWD AWDIE
FIEMERER EOSMP EOSMPIE
JuR OVR OVRIE

13.10. ADC 7522

13.10.1. ADC HREfF1IASS1Fss (ADC_ISR)

Address offset: 0x00
Reset value: 0x0000 0000

31 30 29 | 28 | 27 | 26 | 25 | 24 23 22 | 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | AWD | Res | Res | OVR | EOSEQ | EOC | EOSMP | Res
rc_wi rc_wi rc_wi rc_wi rc_ w1
Bit | Name | R/W noset Function
318 | somed
&G
A [F(E#B1E ADC_LTR #] ADC_HTR /728w Er - B,
7 AWD | RC_W1 0 BHE 1755,
0: FEMEIERHRE (HERHEBERZEMHTE)
1. BB REGRE
6:5 sef\;\el};;d
4 OVR RC_W1 0
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Bit

Name

Reset
Value

Function

ADC 3%

LI EARER, BEEMNZAL. % EOC & ERERA—IRFHHIRE R
B, ZAI5 1780

0: THEKRE (MM ENEFBRRIZAL

1. IEERE

EOSEQ

RC_W1

FRHIEERITS

CHSEL {\&FRIFF R RATIE M EANZ . BEFE 1750
0: HIRFIIRBTN (ERMCENEBRZIAS)

1: BIRFRSITeR

EOC

RC_W1

IR RIS

SN BERXEIREREHIEIEER T LM ADC_DR 752,
BEEIZAL HS 175 08LiE ADC_DR FHFa5i5 0

0: BERRETN (ERMHCENEBRZIRS)

1: BERRET

EOSMP

RC_W1

REFERINE, EEREERASREN RGNS, BUExM, BHE 15
0

0: FETEREFMERER (BEREHEENEFBIRAITS)

10 REMRER

Re-
served

13.10.2. ADC HEf{#gES1F2E (ADC_IER)

Address offset: 0x04

Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Re | Re | Re | Re Re Re Res Res Re Re Res Res Re Res Re
s [ s [ s s s s s S s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re Re Re Re Re Re Re Re. AWDI Re Re OVRI EOSE | EO | EOSMPI Re
s s s s s s s s E s s E QIE CIE E s
rw rw rw rw rw
Bit Name R/W Reset Value Function
31:8 Reserved
B E R EReu
R ERE EEEIUE B
. AWDIE RW 0 EA{L-F/E‘B?:S? Uﬁjiﬁliﬁﬂh i
0: BB IFRAERE
1: BHE PFREsE
6:5 Reserved
ADC & AirfsEgef
o HSERAER 23 ch ]
4 OVRIE R 0 EA{L'FIEW\E‘ZE:%_JTE‘ZEPEE@H&
0: ADC Jd#AHRrAFaE
1: ADC id#hif{EaE
SR e e
3 EOSEQIE RW 0 F%EJ‘:%EPH:E{%HM o
B BhRek By SRR {sERE
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Bit

Name

Reset Value

Function

0: FFHIEERAPITAERE
10 FFYIEERHTERE

EOCIE

RW

TR EE R PR

BB e BRI R PITERENL
0: HeIREERAPITAMERE

1: BRI PR RS

EOSMPIE

RwW

RIS R PR

BB BRI AR S E ER T
0: SREFFESLERPITAERE

10 RERSERTMERE

0

Reserved

iBA: = ADSTART=0 RY(F{RIRB AR IEEH TR T LB IX LA

13.10.3. ADC #=#§I%57588 (ADC_CR)

Address offset: 0x08
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
éEL Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res
rs
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res |Res | Res | Res | Res | Res | Res | Res | Res | Res AD- Res AD- Res | ADEN
STP START
rs rs rs
Bit Name R/IW Reset Value Function
ADC ®IEEfFs, PHREREN ADC K, RIE
SSRERFEFBRNE O
31 ADCAL RS 0 —
0: BRIETSRL
1: 5 1#XIE ADC, /9 1 REBREIEEHTT
30:8 Reserved
VREFBUF output voltage select
76 Verfbuff_sel RwW 2’b0 00: 1.5V
HE: reserved
VerfBuffer enable
RHEE0E0, B18&1,
5 Vref_buffere RW 1’b0
0: disable VerfBuffer
1: enable VerfBuffer
ADC {51 RS
BB IERIEEHTAE (ADSTP
)
= HWEFRFER = AT
4 ADSTP RS 0 B E R R ERIESZ IR SR

[EERRIZAL

0: IRBIEEIHITHI ADC (Z LGRS

1: 51{21E ADC, iEH 1 KBE—N ADSTP 3%
IEERTH,
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Bit

Name

Reset Value

Function

Reserved

ADSTART

RS

ADC Bsfiap<

B BERLZAIEBE) ADC #i%, HRIE EXTEN[1:
ORIECERREFE IR R BIE, TR
AR BRI HRRERR

— TEERREEHRIETS, (CONT=0, DISCEN=0), %%
BHIRERT(EXTEN=00): HEiRserintaEoRnd
(EOSEQ #7:&

— T REEAEIRET, (CONT=0, DISCEN=1),24
HHIRENAT(EXTEN=00): iEHasEting
(EOC)

- BfbiERT: 1T ADSTP 525, Rt
ADSTP fR&E RS 0 Zhd

0: JRBIEEIRH1THI ADC #i%

1: 51 Z31 ADC, /9 1 3RAH ADC IETER{ER]
BEIETEEEHE,

Note: Software is allowed to set ADSTART only
when ADEN=1 and ADDIS=0 (ADC is enabled
and there is no pending request to disable the
ADC)

ADDIS

RS

ADEN Z£ I {$5¢

MIEERZELE ADC FH ADC B NIH,
ARSI bit, 24 ADC #¢2%1E (ADEN
WSS EA)

0: &% ADDIS commond ongoing

1: 5 1%k ADC, %1% ADDIS1E
SIEEHAT

Note: i&E ADDIS 3 1 B RBEE
ADEN=1FE8 ADSTART=0 i1 (F&{&&
BEARHT)

ADEN

RS

ADC {gEam<

R BALZAERE ADC, ADC EERIRIE.

0: g8 ADC (OFF state)

1: {#RE ADC

13.10.4. ADC EcEFH7Fs8 1 (ADC_CFGR1)

Address offset: 0x0C
Reset value: 0x0000 0000

31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 23 22 21 | 20 | 19 18 17 16
AWD | AWD DIS-
Res | Res AWDCH Res | Res EN SGL Res | Res | Res Res Res CEN
RW | RW | RW | RW RW RW RW
15 | 14 | 13 [ 12 [ 11 | 10 9 8 7 6 5 4 3 2 1 0
oV-
WAI | CO EX- ALl SCA
Res T NT gl\[/)l TEN[1:0] Res EXTSEL GN RES_SEL NDIR Res Res
RW | RW | RW RW RW | RW | RW | RW | RW
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Bit

Name

Reset
Value

Function

31:30

Reserved

29:26

AWDCHI[3:0]

RW

0000

BB THBEEE, REaLERFIREIZAL.
A SR N EE

0000: ADC HEIENIEE 1

0001: ADC 1Bl NIBE 2

0010: ADC 1Bl NIEE 3

1001: ADC #E#HINIEE 10

iER: ADC HRUMNBIE 0 ASUFR—EEEiE 1.

Hfth{E: REBAL

#h5: AWDCH[3:0] (iEc ERYBIEHFEEIREE CHSELR HiFsrE
=4 ADSART=0 R} (FR{RIQBIEFEHITRIEEIR) RFRHEIXEAL

25: 24

Reserved

23

AWDEN

RW

EHLE fERE

R EERZAL

0: AERARHIEI 1

1: (FREEI

X% ADSART=0 Bf (FRIRISBIEDHITHIREIR) RITFREEIXLAL

22

AWDSGL

RW

E—MBENE A BEEEEIE

R EBRRZBYEREEIE 1 AWDCH[3: OM\iRERIBIE
LEEREREE

0: HEFTEIEE LEREEIE I

10 E—NBE LEREENIE S

24 ADSART=0 R} (FR{RIQBIEFEHITAIEEIR) RIFRHEIXEAL

21: 17

Reserved

16

DISCEN

RW

IRZEsRtE

P ENRENBRRZAL, L/ AEREIRESART
0: AfEREIRZELE

1: fEREIRIESR

AATRERREREARELUR T\ X (FREIEEHRT, FEIHRE DISCEN=1 7]
CONT=1.
=4 ADSART=0 R} (FBIRIQBIEFEHITRIEEIR) I EIXEANL

15

Reserved

14

WAIT

RW

EIFIEIE

BUENREBRRZAL, (ERE/ A RS FHIRRT

0: FfFEIRtEIXA

1! FFHEIRETETH

X4 ADSART=0 R} (FBIRIQBIEFEHITRIEEIR) R EIXEAL

13

CONT

RW

R NEEERAE IR
WA ERERZAL. MRES 1, BRiZARER, SUS—5RE
iR

TrTReRkERERELR I X FReiEEHR=,; ZEIHRE DISCEN=1 7]
CONT=1.
=4 ADSART=0 R} (FRIRIQBIEIEHITRIEEIR) I EIXEANL

12

OVRMOD

RW

THETREL
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Reset

Bit Name R/W Value

Function

REENgEERZA, RESUETREENAX

0: Lid#EA4Rt, ADC_DR Z17e8(REIRE

1: HIFAER, ADC_DR BHFEsaH t— Rt RBER
{X=Z ADSART=0 Y (HRIRBIEMEHITHIRER) AT EIXL(
HNEBIRTEREFNHR ISR

BTN BRIEMRZAL, SRR AR ED

00: FEHIRENINAGERE (SRIFISahiEHE)

11: 10 | EXTEN[1:0] | RW 00 01: EFHERRAIRENQN

10: TEEERE ARG

11: _EFER TR B4Rt

X% ADSART=0 Bf (FRIRISBLIEEFHITHIRIR) RITFREEIXLE(L

9 Reserved

HNEBBRBNIFERE
IZANSR AR R EERYI NAR S
000: TRGO(TIM1_TRGO)

001: TRG1(TIM1_CC4)

010: TRG2(Reserved)

8: 6 EXTSEL[2:0] | RW 000
011: TRG3(Reserved)

100: TRG4(Reserved)

101: TRG5(Reserved)

110: TRG6(Reserved)

111: TRG7(Reserved)

RIS

BRRREMBRZALEEAXITTHAXITT

5 ALIGN RW 0 0: AXIFF

1: EXI5F

{X= ADSART=0 Bf (FA{RIRBLIEMEHITRIRIR) RIFREEIXLAL
£ P E S

PR B EIR D PR

00: 121

4: 3 RESSEL[1:0] | RW 00 01: 101z

10: 81

11: 64

X ADEN=0 B a] iR {HE(EIX LA

HEF5751E

BN EMBRIZAL, EEFEEEFS 7R

2 SCANDIR | RW 0 0: MLt (WEE 0 ZEE 11)

1: AT (MNEBE 11 2EE 0)

X2 ADSART=0 if (FA{RIRBLIEMEFHITRIREIR) RIFREEIXL(L

1: 0 Reserved

13.10.5. ADC EtEZH1¥s3 2 (ADC_CFGR2)

Address offset: 0x10

Reset value: 0x0000 0000
31 | 30 | 20 | 28 [ 27 | 26 | 25 [ 24 [ 23 [ 22 [ 21 [ 20 [ 19 | 18 | 17 [ 16 |
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CKMODE

Res | Res | Res | Res

Res | Res | Res | Res | Res | Res | Res | Res

RwW

RW | RwW

RwW

15

14 | 13

12

11 10

Res

Res | Res

Res

Res | Res | Res | Res

Res | Res | Res | Res | Res | Res | Res | Res

Bit

Name

Reset
Value

Function

31:28

CKMODE

3:0: | RW

ADC B$&Et,
0000: PCLK
0001: PCLK/2
0010: PCLK/4
0011: PCLK/8
0100: PCLK/16
0101: PCLK/32
0110: PCLK/64
1000: HSI
1001: HSI/2
1010: HSI/4
1011: HSI/8
1100: HSI/16
1101: HSI/32
1110: HSI/64
Hith:

B ENREBRRZAL, E XL ADC RIRS$HiR

{24 ADC A~{sE8ER ADCAL=0, ADSTART=0, ADSTP=0 and
ADEN=0), BR{F#E IR

27:0

Reserved

13.10.6. ADC X#£AJE1Z7F=S (ADC_SMPR)

Address offset: 0x14
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res | Res | Res | Res | Res SMP
RW [ RW [ RW

Bit Name R/IW Reset Value Function
31: 3 Reserved

SRFERTEPISERE

LY e [ EANVAviRE SR =)= e = ]

000: 3.5ADC AJ¢f/EHA

001: 5.5 ADC R§H/EH
2: 0 SMP[2:0] RwW 000 R

010: 7.5 ADC Ag$th/EEA

011: 13.5 ADC Rd$/EHA

100: 28.5 ADC BJ$h/EHA

101: 41.5 ADC A fEIHA
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Bit

Name

Reset Value

Function

110: 71.5 ADC Bdsth/EEA
111: 239.5 ADC FJ§t/ERA
{3 ADSART=0 BY (FfRISBIEEIAITHVEER) IFTY

BixXL(\

13.10.7. ADC &I JHFH{ES1FsE (ADC_TR)

Address offset: 0x20
Reset value: OxOFFF 0000

31 30 29 28 27 | 26 | 25 | 24 | 23 | 22 [ 21 ] 20 | 19 ] 18 | 17 | 16
Res Res Res Res HT
RW [RW [RW | RW [RW | RW [ RW | RW [ RW [ RW | RW [ RW
15 14 13 12 11 [ 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res LT
RW[RW|RW]RW [RW]RW|RW]| RW [RW ][ RW [ RW | RW
Bit Name R/W D Function
Value
3108 | _Re
served
EIE s EE
27:16 | HT[11:0] | RW OxFFF | #{4alEe, EXEIEI EREIE
X2 ADSART=0 Bt (FfRIRBLIEFEH TRIFLHR) TR EXLAL
. Re-
1512 | eg
EIE EEEE
11:0 | LT[11:0] | RW 0x000 | ¥x{4eJle, ENIEME RKEE
X2 ADSART=0 if (H{RIRBIEEHITAIREIR) RITFRIGSIXLER]

13.10.8. ADC iEiE

Address offset: 0x28
Reset value: 0x0000 0000

i e

=25

(ADC_CHSELR)

31 | 30 | 29 | 28 | 27 | 26 25 24 23 22 21 20 19 18 17 16
Re | Re | Re | Re | Re | Re Res Res Res Res Res Res Res Res Res Res
S s [ S S S
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | Re |Re | CHS | CHS | CHS | CHS | CHS | CHS | CHS | CHS | CHS | CHS
s s |s s s |s EL9 EL 8 EL7 EL6 EL5 EL 4 EL3 EL 2 EL 1 ELO
RW RW RW RW RW RW RW RW RW RW
Bit Name R/IW Reset Value Function
31: 14 Reserved
13: 10 Reserved RW ZASEE, FLRRIEE
BB 9 (VREFINT) 1E#%(HaE
0: REHZEE
9 CHSEL9 RwW 0 1: EhizEE
{24 ADSART=0 B (FfRIRBIEFEHITRIFEHR) 7ITFIR
BBz
8 CHSELS RW 0 Bl 8 (TS) uEiR(FHaE
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Bit Name R/IW Reset Value Function
0: FikFizEE
1: EPiZIEE
{24 ADSART=0 B (FfRIRBIEFEHITRIFER) FBIFER
BBzl
BEEE
PG TECEIX LT, EXFYERIGEE
0: NEFEGNBIE-
7: 0 CHSELx RW 0x0000 \TL&%J\)\T‘LX
1: EEFERNBE-X
{24 ADSART=0 R} (FfRIRBIEFEHITRIFER) FBIFER
B EIXLEA
13.10.9. ADC #iiE571Fs% (ADC_DR)
Address offset: 0x40
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res Res Res Res Res Res Res Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA[15:0]
RIR]I]RJIJRJITRJRIJIJTRIJITR]I]RI]IRIRIRIJIRIJIRIRIR
Bit Name R/W Reset Value Function
31: 16 Reserved
RIEEE
15:0 DATA[15:0] R 0x00 ZAAT RSN, R RE BRI S R T B Res.
HURR XIS EGXITTHY.

13.10.10. ADC REECBFIASZ1FESS(ADC_CCSR)

Address offset: 0x44
Reset value: 0x0000 0000

31 30 29 28 27 26 | 25 | 24 | 23 | 22 | 21 20 19 18 17 16
CALON | CALSU | OFFSU | Re Res Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re
. C C S 5 5 5 5 S S S S 5 5 S
R RC W1 | RC W1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CALSE CAL- CALSMP[2:0] CALSE Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re
T BYP L S S S S s s s S S S ]
RW RW RW
Bit Name R/W Reset Value Function
Calibration flag, #r& ADC BUEIETEHT.
31 CALON R 0 1: ADC BRUEIEEHT
0: ADC B RER ADC 1R/
AR,
30 CALSUC RC_W1 0 F~ ADC BARERTMIN. BHE 1, K
H51&0;
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Bit Name R/W Reset Value Function
CALON=0, CALSEL=0,CALSUC=1: F3
| ?5\
CALON=0, CALSEL=0, CALSUC=0: ki
1T CAPs i/
CALON=0, CALSEL=1, CALSUC =1: ADC
CAPs BRI
CALON=0, CALSEL=1, CALSUC =0: ADC
CAPs 1R
Offset BRIEIRZSAL,
F7 ADC offset IRIER BRI, BEHE 1;
RHEE180;
CALON=0, CALSEL=0,0FFSUC=0: ADC
OFFSET RS

29 OFFSUC RC_W1 1'b0 CALON=0, CALSEL=0, OFFSUC=1: ADC
OFFSET #&&ERIN
CALON=0, CALSEL=1,0FFSUC=1: ADC
OFFSET ®ERTH
CALON=0, CALSEL=1, OFFSUC=0: ADC
OFFSET By

29:16 Reserved - 0 -

ROEREFERE, 2 ADCAL A 08, HHS
18 1, ADCAL B34, ADSTART B3HAT,
BEHE 0.

15 CALSET R W1 1°’h0 1: i%E CAL_CXIN HIE{ENREHIRIEEL
=
0: 3%[4) CAL_CXIN E| CAL_CXOUT H9i&E
B, IEEREB NI LRGSR
RERFER. ZCALAOR, EBE1E
1, CAL BELEN/FNEE SWSTART,

14 CALBYP R W1 1°’h0 JWSTART S50, BR#HE O,

h 1: REERANENE
0: WEERNEREERFERERFRAN
(=1
Calibration sample time selection
RIELUTER, BCE calibration BISREENER
HOREREIHRANES
00: 24> ADC R$H/EHA
13:12 CALSMP[2:0] RW 0 01: 44> ADC R #h/EIHA

10: 84 ADC B$4/EEA
11: 14> ADC EF$Hh/EHA
ROERECE SMP FIEHAHEK, REERERE
i, (BiZRESH R

1 CALSEL R 0 Calibration REIEENI, FATEERER

RS
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Bit Name R/W Reset Value Function
1: 1/ OFFSET LARLEIME
0: RRE OFFSET

10:0 Reserved - 0 -

13.10.11. ADC BBt & Z{F=8 (ADC_CCR)

Address offset: 0x308
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res | Res | Res | Res | Res | TSEN | VREFEN | Res | Res | Res | Res | Res | Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res
Bit Name R/IW Reset Value Function
31:. 24 Reserved
REEREEERE, THAIREMNERIZAL, Fag/ A e
REERES
0: AfFEgE
23 TSEN RW 0 ﬂfﬁ”
1: {88
{2 ADSART=0 iY (FfRISBIEEIAITHIGRR) ST
EiXusfy
B Vrefint fFRERI, TSR EFNBIRZML, FE/AERE
EfE Vrefint
0: AEgE
22 VREFEN RW 0 ﬂfﬁ”
1: {88
{24 ADSART=0 R (FBfRISBIEDHITHYEEIR) FIFReE
BixXLs(yy
21: 0 Reserved
13.10.12. ADC S{F22Mi%
(0]
ff | Re
s|gis- | A INEIIJIAII[IIIYTEEIASIE A9 a9
e ter
t
AD [a o L O =
o | & = >899
SR < © B VT iy
S Re-
o | Set 0 ololo|o
valu
e
C 2112293
2 ER g @ e T
0 Re-
4 | set 0 ololo|o
valu
e
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~0o » 20

Re
gis-
ter

31

30
29
28
27

26
25
24
23
22
21

20

19
18
17

16
15
14
13
12
11

10

valu

WO WX O

AD

CC

TSEN
VREFEN

Re-
set
valu

o

o
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14. LLEEE (COMP)

14.1. @

R REERL 2 MEFLLEEE (general purpose comparators) COMP, 352 COMP1 ] COMP2, X
MERETLMEABIRAVIER, tBRILAS timer HETE—H#CFA.

ELiREET LA#UN ™ER -

B RIESHE, FERTFEEIIREEIhEE

n EESED

B 4538 timer B9 PWM HiHiERERT, Cycle by cycle RIEE iz HIE1ES

14.2. COMP E451¢

B BNURSBREURENEREREAN, USSHRIENEEERE
>  ZE&1/0 pin
> VREFCMP:VREFBUF/EEJRFEBIERY 16 93 &
mEHETLREEE 1/0 8 timer BIEINEfRA
> OCREF_CLRZ{4 (cycle by cycle FYEB7tEH)
> JIRIE PWM shutdown BORIZE
COMP1 #1 COMP2 aJLAHE B window COMP
&1 COMP EBhil=48E1, BIECHMNMEINFERER (sleep # stop #23) AIIEEE (B EXTI)
R R E RS R B LSRR T ieE

140/305



PY32F002B 2% F-Jiif

14.3. COMP IjJgeHgiAk

14.3.1. COMP {EE

COMP analog COMP_CTRL

COMPL_INN_SEL

COMP1_FR[0]

COMP1_CSR[15 COMP1_OUT
lcompL_INN Y - i : > pe3
E‘: COMP1_OUT ol filter
1 + COMP1 interrupt request
COMP1_INP (toEXTI17) 7
|
|

L COMP1_WINMODE
TIM1_BRK
|_COMP1_EN TIM1_ETR
TIM1_Ocref_clr
COMP_VCDIV_E TIM1 IC1i it
——————————————————————— <
| COMP_VCSEL
—_—— + ______________________
o
: | COMP_VCDIV[3:0]
| Fr——— T~~~ —————— <
¥ oyy
VREFBUE | Hi i | VREFCMP
_vce S E
COMP2_INN_SEL
e | COMP2_OUT e

»[ ] PA2
COMP2_FR[0]

COMP2_CSR[15]
COMP2_INN j

|
|
reDcomewe || S
COMP2_INP filter :
| COMP2 interrupt request
PA3] —|+
— {to EXTI 18) >

A .
VREFCMP | COMP2_INR_SEL }

TIM1_BRK
TIM1_ETR
TIM1_Ocref_clr
COMP2_EN TIM1 ICLi &

<

14-1 EUIRRRERIIIERE]

14.3.2. COMP ERIFIREMES

FE{ELCERESEINRY 110, W/RFE GPIO FHfFes P EEIEL.
tviesia i el LUEIS7E GPIO RIS AThRLEIE (alternate function) ZE#EZ! 1/0 pin,
HH A ATEREREZZIZ R timer BN, IXEILLTER:

B EENEHBAR, PWMSSHIES shut-down

m {§f OCREF_CLR#IAHRY Cycle-by-cycle FEifizHl

B EEUEATEARR

14.3.3. COMP E{IFNAT¢h

COMP fREREF MR
1) PCLK (APBclock) , FAT4AECEEFasiRftited
COMP R, FATHEULR=RALH/SRIREE (REHAIBIFRE. SEREBRE) AT, AR
PCLK. LSE&(E LS|, SFHEEE stop BRIV ILIFRY, 1EHE LSE B LSI.
COMP #RIRHIENES B S APB EALFH] COMP EHREHEATIR
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APB £, FBF COMP S1ZEEE(I
COMP &A1, FAFENIIRESMmHEREE (RIMEmBAMFREE. ISERBERE) NEf

14.3.4. Window LbkEE

Window EUER=SHIMER R INIEINE ER SRS HETER.

BILAERR MR EUEE window LEARES. #ESMIAGHRIUFE R R ERZR MM ELRERAY non-inverting (+
i) WA, SREMREESBIEEZIF N LRER] inverting WA () .

@IS fERE WINMODE {3, ATLUERMEEREEH) non-inverting (+i@I i) EZEI—E, BETE—N 10
pin K9YEFR.

COMP1_INN_SEL
AN

b
COMP1_INN "
- —— COMP1_OUT
COMP1_INP ¢ -

‘\

COMP1_WINMODE

COMP2_INN_SEL
AN

b
COMP2_INN -
COMP2_INP +
A 3
VREFCMP >

COMP2_INP

— COMP2_OUT

& 14-2 window comparator

14.3.5. (KINEIRL

e ik

3F COMP FCE401H,

LraR s TR LUMEFIR IR Sleep 1T

3F COMP FCE401H,

LSRR LAEIR IR Sleep 1 Stop I

14.3.6. [LERERIEIR

MERSHTERMEES, IRECRBIRMHSHIRAEES. EREATRikiER, NIREIRRRATE
IRFZHRBKE VT FRx.FLTCNT[15:0iRERS BRI SSEBRTLABIEIR. SRIEEFIRIRRIR, WA FIERE
wRpgmNmHESHER.

TR IRE COMP JEiKAT[E), FFRUSRERERTE COMP_EN {E8ERTZEAL.

ISR EET

Sleep

Stop
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14.3.7.

FLTEN

COMPEN

LUAL 25 60
BIY

— Pl g——

TR BB
BT

IS

W
I ]

VB LI (] B FLTCNT 25 A7 25 B BB g, Wi 82 AN [R] A (FLTCNT+1)T

COMP Hilt

14-3 COMP filter

FeARERIR RS IERIERZE] EXTI 288 (extended interrupts and events) ., & HUARERAERIRAT
EXTlline (17%018) , FREBFEFUEESH. BRATIHIHAIEMEIIFERIMAEE,

14.4. COMP F1F=8

14.41.

COMP1 {Z=HIFIIREF1F85(COMP1_CSR)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 [ 28 27 26 25 [24[23[22] 21 [20[19[18[17 ] 16
Re | COMP_ | Re | Re | COMP_VC | COMP_VCDI . Re | Re | Re | Re
s ouT s S SEL V EN COMP_VCDIVI[3:0] Res S s S S Res
R R R R R
W R |- RW RW wliwlwlwl| = ||| || -
15 14 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
PO coMm
LA Res Re | Re WINMODE Res Re | Re | Re | Re | INMS | Re | Re | Re | Re P1
RIT S s s s s s EL s s s s EN
Y —
R - - - RwW - - - - - Rw - - - - RwW
W
Bit Name R/IW Reset Value Function
31 Reserved
COMP1 iiHR7S
30 COMP_OUT R ZAIRIE, BRMT COMP1 ERISHRMERAYH K
$0
29:. 28 Reserved
VREFCMP reference source selection.
VREFCMP is enabled by VREFINT_EN.
27 COMP_VCSEL RwW 0 0: VREFBUF
1: VCC, VREFINT and VREFBUF is not available at
COMP _VCSEL=1.
VREFCMP enable, active high.
26 COMP_VCDIV_EN RwW COMP_VCDIV_EN=1 will enable VREFINT at the same
time internally by PMU if COMP_VCSEL=0
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Bit Name R/W Reset Value Function

VREFCMP voltage divider configuration, VREFCMP is
divided from reference source (VREFBUF or VCC set by
COMP_VCSEL)

:1/16

1:2/16

2:3/16
3:4/16
4:5/16
5:6/16
6
7
8
9

o

17116

: 8/16

1 9/16

:10/16
10: 11/16
11:12/16
12: 13/16
13: 14/16
14: 15/16
15: 16/16

25:22 COMP_VCDIV[3:0] RW 0111

21: 16 Reserved

COMP1 Sy AR e
15 POLARITY RW 0 0: ARHE

1: =M

14: 12 Reserved

COMP1 window & {FEE

0: X[ WINDOW ##={;,, COMP1 RIIEAHIAI
11 WINMODE Rw 0 COMP1_INP

1: FFE WINDOW #&=,, COMP1 HIIFEEAF] COMP2
RUIEMEMA—EL

10: 6 Reserved
COMP1 RIS [AIHINILEE
5 INNSEL[1:0] RW 00 0: PBO
1. PB1
4: 1 Reserved
COMP1 {&EgEf
0 COMP1_EN RW 0 0: Disable

1. Enable

14.4.2. COMP1 jEil51F28(COMP1_FR)

Address offset:0x04

Reset value:0x0000 0000

31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 [ 23 | 22 | 21 [ 20 [ 19 | 18 [ 17 | 16
FLTCNT1[15:0]

RwW RW | RW | RW RwW RW | RW | RW | RW | RW |RW |RW | RW | RW | RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | FLTEN1
RW
Bit Name R/W Reset Value Function
EUIRER 1 SRAFISIRITERES
SKHEERTEP9 APB 8 LSI 8¢ LSE, JERITEUETRLE., X
31:16 FLTCNT1 RwW 0x0 %T%,j\quj‘ N :‘Z % I ,EZA‘I'%Z{ A -
FEREDRZIISRITEUERT, SR—Edat.
SEEETHEUERA=FLTCNT[15:0]
15:1 Reserved 0x0

144/305




PY32F002B 2% F-Jiif

Bit Name R/IW Reset Value

Function

0 FLTEN1 RW 0x0

triges 1 FIRIRIIEERCE
0: ZIFHFIEIRINEE
1: {FEREEIRIR IR
Note: IZ{\AJR{E COMP1_EN 75 0 B & (i

14.4.3. COMP2 {=HIFASZHFEZ(COMP2_CSR)
Address offset:0x10
Reset value:0x0000 0000
31 30 29 | 28 | 27 | 26 25 24 | 23 | 22 21 20 | 19 | 18 | 17 16
COMP_OU | Re | Re | Re | Re Re | Re | Re Re | Re | Re | Re
Res Res Res Res
T S S S S S S S S S S S
R
15 14 13 | 12 | 11 10 9 8 7 6 4 3 2 1 0
PO- Re | Re | Re | Re | INPSE | Re | Re | Re | INMSE | Re | Re | Re | Re comP
LAR Res s s s s L s s s s s s s 2
ITY _EN
RW - - - RW RW RW
Bit Name R/W Reset Function
Value
31 Reserved
COMP2 iGiHIRZAS
30 COMP_OUT R o ‘Emtibk e
ZAIRiE, BRMT COMP2 fERISfRIEERAY HEB T,
29: 16 Reserved
COMP2 e tHiseE
15 POLARITY RW 0: AxME
1. kA
14:. 10 Reserved
COMP2 IE[EMINRIS S5
9 INPSEL RW 0: PA3
1: VREFCMP
COMP2 fR[a \IHESiEE
5 INMSEL RW 0: PA4
1: PA3
4: 1 Reserved
COMP2 f&8EfL
TETER S S EREIE
0 COMP2_EN RW GRS (AIRIEHBIE)
0: Disable
1: Enable
14.4.4. COMP2 iEHEZ1F22(COMP2_FR)
Address offset:0x14
Reset value:0x0000 0000
31 [ 30 | 29 [ 28 | 27 | 26 [ 25 [ 24 | 23 | 22 [ 21 [ 20 | 19 | 18 | 17 | 16
FLTCNT2[15:0]
RW RW RW | RW RW RW | RW|RW | RW | RW | RW | RW | RW | RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | FLTEN2
RW
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Bit

Name

Reset Value

Function

31:16

FLTCNT2[15:0]

RW

0x0

EUERES 2 SRAFIRIRIT S

SEEERTERY APB Y LSI B LSE, JEKIHEERERSE., X
FEORENAZIEIRITEERT, SR,
SERETHEUEIEA=FLTCNT[15:0]

15:1

Reserved

0x00

FLTENZ2

RwW

0x0

EViRES 2 e INEEm E

0: ZEIFFiERIhEE

1: {FEREEIRIRINRE

Note: iZA/R1E COMP2_EN 73 0 B3 & (L

14.4.5.

COMP F{FzRMRI&

Re
gis
ter

~o »n RO

31

30
29
28
27
26
25

23
22
21

20
19
18

17

16
15
14
13
12
1
10
9
8
7
6
5
4
3
2
1
n

CcoO
MP

CSs

COMP OUT

COMP VCSE

COMP_VCDI
COMP_VCDI
Vv
[3:0]

WINMODE
INPSEL[1:0]
~NONDA1 ENI

Re-
set
val
ue

O O X O

o

o

o

o
o
o
o

Co

1_F

poll

FLTCNT1[15:0]

El TENI1

Re-
set
val

ue

O X O

o

o
o

CcoO
MP

CSs

COMP OUT

POLARITY
INPSEL
INNSEL

COMD?2 EN

o -~ X O
Py

Re-
set
val

ue

o

o

o
o

o

CcoO

2_F

FLTCNT2[15:0]

El TEN2

Re-
set
val

ue

H a2 X O
Py
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15.

S REHERS (TIM1)

15.1. TIM1 &7

BREHERRE (TIM1) B— 16 (LR BaIEEITEERER, HHEERHE— A RERITRS SRER .

EEASHAR, SNERNSSIINTREEGABR), S@EERHKT IR, PWM, 8RAE
XESERIE AN PWM),

(ERAERS 2e T 47840 RCC RITMEHIToSRgs, AILASCIIBK EE ALK AN LM EIN LA 27089

——
TIo

BREHERRRTIM)ERERRR(TIM)ZEIRZAY, BIAHEEEIRR. eI LRSERE.

15.2.

TIM1 EE451E

16bit [ £, M FEER LB THENERRITEES

16bit ATJRFE SN, FOUFXIIHERESAORTERRERHTT 1 2l 65535 A9735R
ZiX 4 MR HIEIE

> R

> B

> PWMF4E (IBgaEE P OXSFE)

> BpkEE T

X ATE) AT fmfERI B MaI

(FERRINE St Ert 2 N ER s EIERI RIS R

ESITHES, MITEIEERABYE, AEFHNE5FE

FEBMATT LG ERSRINB L ESENEMNSHNENRES
Rl LA TS

B ITEERmLE. MTEN, TEESRN (BSREEERINERLR)
bR

IR

BB

FMEBA

XHIHEERR (ER) HmESFAEMANEREESHEI

R BAERIN R S a B R A HAR R

YV V V V V
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Internal clock(CK_INT) N
ETRF Trigger TRGO
ETRP Controller >
TIML ETR [] ETR Polarity selection & edge Input To other timers or ADC
- detector & prescaler filter G
TGI
TR Y| mr — Save
ITR1 > Reset, enable, up/down, count
ITR2 — > TRC M) Controller ! » up/ !
MRS —————— > iiFE > mode
»
TI1FP1 » Encoder
TI1FP2 Interface
REP
register
Uﬂ\‘ ul
R titi -
epetition
Stop, clear or up/down | [——» csunter gﬁ}
PsC CK_CNT
Prescaler
CC1l
TILFPL ) U, cell
‘ XOR F’ TI1 | Input filter & ! IC1PS OC1RER
i — > —P{ Prescaler }—}‘ CC1 register H DTG
TIM1_CH1[ } > edge detector i1ppy | ] ,
TR
; TI2FP1 > 2 yu C%z\r;F
TI2 Input filter & |TI2FP2 IC IC2PS K Output
TIM1_CH2[ | > ‘ ‘
_ L] edge detector » —Z) Prescaler CC2 register DTG | | control
TRC —> A
ccs3l
TIP3 T AN ceal
TI3 | fil Ic3 C3REF|
TIM1_cH3[ | > ezpztd;tt:crti‘r —» —ﬁ Prescaler —C3PS CC3 register TG S::?rl:)tl
g TI3FP4 > y A
TR
TI4FP3 > cca Ju ccal
T4 Input filter & IC: (o]e
TIM1_CH4 []—> P TI4FP4 A{ Prescaler IC4PS CC4 register OCA4REF Output
edge detector control
TRC —»
ETRF A
TIM1_BKIN[ BRK Polarity selection
Internal break event sources

TIM1_CH3N

] TIM1_cH4

15-1 BRIEHERBRARITIEE

15.3. TIM1 IgEHm A

15.3.1.

RIEST

ARESRIEHENSRNEERLE— 16 (iHHEMSHBXBI ST, XMTHHETLUELE
L. AT™HEEER LA A, Wi EEsi P Rino 4Es o s,
THER. BalREESFasiIilo e S LIRSS, BMEHH AR EE TiESNAE R,

R ESRTEE:

B TEEESFES (TIM1_CNT)
B TSRS FES (TIM1_PSC)
B BriEEHEFER (TIM1_ARR)
B EE5THEFFS (TIM1_RCR)

B S FRENTERN, EREEEMNER T T EhnTEERSFes. RIBE TIMx_CR1 H17:8
PRBshEEFESEERE (ARPE) RIRE, TR SFsiANBHZRIEESRINEEM UEV RHEXE!
FEfERR. SITEENAE BEY (MTEESRIITESRM) 5 TIMx_CR1 FH#228+HY UDIS 7T 0
B, FEETSEM., ERMEHOR ARG 4L,

TS T SMESAIRT SRl CK_CNT 3R5, {NHIRE 71818 TIM1_CR1 HFa8FAIITHELESFRE

(CEN) Bf, CK_CNT A B,
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FER, MERET TIM1_CR 773800 CEN [ NSHEAS, s,
SRR A

i ST SR RORT 4055 1 B 65536 ZIAROITRHES S, BRETF—1 (E TIMx_PSC 5%
1) 16 RIBTFEEEHIY 16 T EREE, PO MEHBTRTEENE, CHBEE IR,
SRS ATE T — R AT EIRATRR D,
17-2 FIE 173 B TS SRESIETH, EHOHRE ST,

FHOTR SR

CEN ‘
Timer dack = CK_CNT UUUUUUL I T T T
Counter register F7 00 01 02 03

Update event(UEV) j

Prescaler control register 0 1>< 1

Write a new value in TIM1_PSC

Prescaler buffer 0 1

Prescaler counter of1jofa)foffof1y

15-2 ST IRRRAISEIMN 1

i

2 2 B, THEERAORTRE

CEN ‘
Timer dock = CK_CNT Uy ul I [
Counter register F7 F8 m@ 00 01

Update event(UEV) j

Prescaler control register 0 1>< 3

Write a new value in TIM1_PSC

Prescaler buffer 0 3

Prescaler counter DEVENEN EY EVE EY

15.3.2.

[ iR

Bl 15-3 SO RIS SN 1 2 4 B, THEEsRIRS FE

THEERR

[ ETHRL, 2M 0 BIBFEREERNTHERRS, REXM 0 BFFaitE, FHE— M HaHS M.
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MRESTHIERER, WER LHESRES/UR (NESIHHEEEIRE) &, eSS 8, &
BMHEUEEE, FEERSMG,

£ TIMx_EGR FHFssP (B A s E EAMEIZHIER)IRE UG (tBRIFRILAS4E— 1 E S

RE TIMx_CR1Z7Ze8HRI UDIS i, EeTLIZRIEFHEH,; XERATBRAERATEESFRFTEAN
WERN B 7575, € UDIS#MIESZAI, BAT-EEHMEM. B8], TTHEEN 0 FHAEMHEE, MoIm
M 0 FHAEFE(EFDINEsAIEEARE). o, SRIRET TIMx_CR1 FHFeEHH URS (I(EEEINS
XK), 188 UG MEF=E— B4 UEV, BRKRE UIF RS EIRF=ETT). XEN T RaERFEE 5
BRITEIESAT, R4 BRI PRT.

LBRE—NEMEMN, TENSFEEEEER, BRI (IR URS ()IREEFIFER(TIMX_SR FHF
S8chAY UIF {32).

B ESIHEEEHENINEN TIMx_RCR HFENNE.

B B TSR ENM B TS FEEE(TIMX_ARR),

B FOSRESAIE I X BN\ TSR S 7 asRYE(TIMX_PSC HFRIIARS),
TEZEH—LEIF, 24 TIMx_ARR=0x36 BfitZ{EE A RIRT R FAISHIE,

ox_pse uuyuiuudynuyl

CNT_EN ‘

Timer dock = CK_CNT Uy ruguyl
51)(32)(33)(20)(35) 36/ 0/ 1) 02)(0304) 0508/ 07
Counter overflow H
Update event(UEV) ﬂ

Update interrupt flag(UIF)

15-4 THERERRI P, EBRT R 4IEF70 1

CK_PSE

CNT_EN

Timer clock = CK_CNT

T T T LT

Counter register

0034 X 0035 X 0036 ) 0000 0001 X 0002 0003>C

Counter overflow

[

Update event(UEV)

[

Update interrupt flag(UIF)

Bl 15-5 IHEL=RAT PR, AERRTTRDEF 9 2
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CK_PSC T14J4L4 TWAJIIATW

CNT_EN ‘

Timer clock = CK_CNT H ﬂ H H

Counter register 0035 0036 0000 0001

Counter overflow

—

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

15-6 THRERATFE], RIBRRIFRO SRR F 79 4

CK_PSC LJ LJ LJ LJ LJ

CNT_EN ‘

Timer clock = CK_CNT H

| |

Counter register 1F Zd
]
[

[—

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

15-7 THERRRRI P, EBRTHRO SR T N

o bse Uiy
CNT_EN |
Timer dock = CK_CNT Uy yUuLguy gy
Counter register 31

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF

Write a new value in TIMx_ARR/

36

&l 15-8 IH#=sATFE, = ARPE=0 BIRIEFEH(TIM1_ARR iBTERN)
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o pse Ty u Uy

CNT_EN ‘

Timer cock = CK_CNT Uy Uyl
Counter register FO @m@@@@m
Counter overflow ﬂ

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36

Pal

Auto-reload shadow register F5 >< 36

Write a new value in TIMx_ARR

B 15-9 i1 $BERFE, 24 ARPE=1 BTHISEFEHFRZENT TIM1_ARR)
A TiHEER

HTIHEES, WBsiEEENEFRATHEE 0, RAEEFFEMNEEENERTIHE, H=E—1
[ i S,

MERFBRATESIHEE, AR MHES TES IS FS(TIMX_RCR)FIRENIRET, BrEEHmEH
(UEV), BNEIRITEES Tt A= E St

£ TIMx_EGR FH7ss (B M S e E ERAMNEIEHIER)IRE UG i, BRSETLIS4E—1EHE
1.

IRE TIMx_CR1 772809 UDIS {URJLAZELE UEV S4, IXFERTLUBE S [ S r e P E NFEN TR
FEfFes. ALk UDIS #%iEN 0 ZBIASFEEHNEM. AT, NS\ SrIEsINSEEHFAITE,
FEMS IR EESEIM 0 FHB(EMRDIREEAZE).

A, SNRIRE T TIMx_CR1 ZFHFes+H) URS I(EEEHIEK) , 188 UG (=L — 1 EfMEH UEV
BARRE UIF in&(EAF=4rhl), XEATEREREHIREMIERITEESN, RN LSRR+

LREFEHEMN, AMENSFREEEN, FEGRRIE URS (AVNRE)EIIREAL(TIMX_SR FHiFes+HI
UIF (D) I#IRE.

B EEITHEES TIMx_RCR HFSFHIRNE

B TS IRESAVRIFRS NS O TEEEAYE(TIMX_PSC SH728RY(8).

B SERBEMINESFES W E T ATEEEE(TIMX_ARR HEEFHNE).

T EEHEITHERERANZARET, BT — N EHRIEETHARYE.
TEERT TIMx_ARR=0x36 Ry ERTEFSRER T itEias T o8 — L.
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o _psc Uy Uy Iy

CNT_EN ‘

Timer dock = C_CNT JERRRERERuRRRNNEY

Counter register

05_)04)03)02) 01} 00)(36) 35) 34) 33) 32{ 33{30(2F)

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

15-10 LR RE, AIERETShoo SR+ /9 1

CNT_EN ‘

T T LT
0002 X 0001 X 0000A 0036 X 0035 X 0034 X 0033
[
[

Update interrupt flag(UIF) ‘

Counter register

15-11 THERERRT P, POEBRISHSAEF 70 2

CK_PSC Tlgjglf‘ TWAJALATW

CNT_EN ‘

Timer clock = CK_CNT ﬂ H ﬂ ﬂ
Counter register 0001 0000 0036 0035
Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

15-12 LIS E, ABRRTth SRR 70 4
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o _psc Uy uygyyuyt
CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ
Counter register 20 1F /00
Counter overflow 7

Update event(UEV) ﬂ

Update interrupt flag(UIF)

15-13 LRI FE, AIERETtR3aEF 9 N

o psc JTHUItrvue Uy

CNT_EN ‘

Timer dock = CK_CNT Uiy Uyl
Counter register 05 ){04) 03)(02) 01) 00} 36)( 35)(34)(33)(32)(31)30) 2F)
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

Write a new value in TIMX_ARR

15-14 IR E, ZiE AR EERNERSEG

FRIGIFFHRI (R /R TitE)

PO THETL, THIERM 0 FHATTEEIEaNEaME(TIMX_ARR F788)-1, FE—MT#ESEHE
4, REATHEE 1 HFEFE—MHEEE TS, AEHEMN 0 FHAERITEL

chRRIFHARILIE TIMx_CR1 728 CMS A&ET 0 iWBE. BEEREMHHERE, BHERhiicS

FELUTMEREWER, & EATHET (g7 1, CMS="01") ,E_Eit#Rd (PixdF7&Est 2,
CMS="10") [l LAE T (PRIGFHRI 3, CMS="11") ,

BT, FBESA TIMx_CR1 FfY DIR 5[, EHEEEHRFIERZARAITTETHE.

ISR BRI R P EEREM, BrTLUBIE (R E R M ER IS )IRE
TIMx_EGR ZfZe8HH UG IF=EE#E . AfE, THIEREM 0 FHATTE, MoIestiERM 0 FriaLt

IRE TIMx_CR1 178548 UDIS ([AJLAZELE UEV S, XEFAILUBRERTEESSFRTEANERE
R FE7ee. B UDIS (BN 0 ZRIARFEEMEM. A, IHENSRESRIEENSAE, 4%
2z _Faim Rt

A, SNRIRE T TIMx_CR1 ZHFesHH) URS I(EEEIEK) . 188 UG (=4 —1EfHEH UEV
BARRE UIF RS (EAFEiTEK), XEATEREREMRSHHERITEEN, B =EEHHTEk
R,
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IREFHEME, ATENSFREEEN, FEGRRIE URS ANRE)EFIREAL(TIMX_SR FHizes+Hy
UIF ) tEAFiRE.
B EEIHEHES TIMx_RCR HFEFHIRNS
B FOSRESAYE RS INE TS (TIMx_PSC FH1728)RY(E.
B SRINEMNESFRWET ATEEEE(TIMX_ARR HEHEFRIAS)
i MRERITERGEHMEET, BERREEITTSBRERNAZRIHEN, BT E8E%
ETHARE TSR I E)
TERR 7 AR HRE e T AR — R,

o _psc Ty

CNT_EN ‘

Timer dock = CK_CNT uutyUUyyUy Uy
Counter register 04 ) 03)02)(01)(00) 01
Counter underflow [

Counter overflow B

Update event(UEV) [ [

Update interrupt flag(UIF) ‘

15-15 THERERAT AR, AEBRISTSAEF/ 1, TIMX_ARR = 0x6

o pse uuiTUygU Uy

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ T ﬂ ﬂ ﬂ H
Counter register 0002 X 0001 X 0000 X 0036 0035 X 0034 0033
Counter overflow H

[

Update interrupt flag(UIF) ‘

15-16 THE=RRTFRE], REBRTER SRR F70 2, TIMXx_ARR=0x36
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CK_PSC m m w

CNT_EN

Timer clock = CK_CNT H ﬂ ﬂ H
Counter register 0034 0035 0036 0035
Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘
Note: fEoverflow = A UIFIT, o8] X 458 =2 ml % 455 3 4k 58

15-17 LAY FE, PIBBAT$h SRR F79 4, TIMXx_ARR=0x36

CK_PSC JUUUUU

CNT_EN ‘

Timer clock = CK_CNT ﬂ

Counter overflow

Update event(UEV)

Counter register 20 1F 01 m

Update interrupt flag(UIF)

15-18 THERERAT AR, AEBRITTSAEF A N

o psc vyt ugL Uyl
CNT_EN |
Timer dock = CK_CNT yuuuuyuuiuUyuuyl

Counter register 06 )05) 04 )03) 02)( 01

Counter underflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Pal

Auto-reload shadow register FD

36

Write a new value in TIMx_ARR

15-19 iHEMEERTFE], ARPE=1 IMEISFEH A HEEE %)
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o pse Uy U
CNT_EN |

Timer dock = CK_CNT Uiyl
Counter overflow [

Update event(UEV) [

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Pal

Auto-reload shadow register FD ><

36

Write a new value in TIMx_ARR

15-20 TTE4EERYFE, ARPE=1 AYRUSESIEE(H(TERERINH)
15.3.3. ESiIT#EE

RIESTTHAT XTI EERRL. B NEHERSANEERN. SR EXAESTHEEEITS
PP, XA PMW (S SRR RN,

XEREEE N+ R R NGl SRR SEREERR 7578 (TIMX_ARR BEiER
NETFRE, TIMx_PSC FltsiiEfray, RAMRIEI TRIFEA/LREFas TIMx_CCRx) , N2 TIMx_RCR
EEIHHSERTRIE.

ESHEEE MMEAI— R AR R

B A S P ERI RS m R

B A RHEE NIRRT

B RYISHEN MR CRMEX Ty, BRAXERST PWMRABINERN 128, BEEBES

A~ PWM [EHA 2 KREH S5, FEPRISHENT, EARZEXMREY, MRS PWM EHARXFIHT
—IRUR SRR, WSRAKRIDHFERY 2xTck,

ESIHEEEEMINERN, ESEERZEH TIMx_RCR FEHEMNEEN., SERSHRRE~E (BIRE
TIMx_EGR HHI UG {i7) EeEBIEARIMEUEHIEE, WEICESHSRNERSY, YAREEHRE
%, FH TIMx_RCR HERFHNASHESRNEIESTHEE.

FEPRMGTHRIT, JF RCREFHE, EFFMHREELE. BE T, XBURTARSAN RCREE
SRR (ARSI ERBE TR, WNRIEBEITEEEZ/EE RCR, T LiBRF=4EEHEM4. flgl, 3$F RCR=30f, &
MBS 4 D EiasE Nas e (BURT RCRESARIE) .
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counter-aligned mode Edge-aligned mode

upcounting downcounting

mso o PEAAHELE PEEEETEITE THETEIY

NNNNN AL NN
TIMX_RCR=1 UEV TTTTTTTTTTT T T T T T T T T T T
AN A AL NN
TIMX_RCR=2 UEV T T T T T T T T T T T T
AN VIV NNNNWWNNN
TIMx_RCR=3 UEV T T T T T T T T T T T T
s NANNNN S VWV N\
synchronization UV~ —s T T T T T T T T T

By SW By SW

Update event: preload registers transferred to active

UEV —> X >
registers and update initerrupt generated

15-21 AEHRI FEFNEREAIFIF, K TIM1_RCR NEHFRIRE

15.3.4. BPhilR

THEESAORT R eI LA LA A SRR (At -

B OERAETER (CKLINT)

B MERATERES 10 SNEREING B

m HNERRTERMETE 2 AMNERRLAREIA ETR

B AR (ITRx) : EE—ENEEAB— N ENSBRNMoMEE. flal, FTLARE— N ErEs

Timer1 fEAS— 1 ERTES Timer3 YT SRES.

PIERRTHRIE (CK_INT)

WNRMERIZHIBSHEEIE (SMS=000) , M CEN, DIR (TIMx_CR1Z5F88) #1 UG fiI (TIMx_EGR &=
28) RES FAsEI, FEREREERHMEN., RE CEN S 1, T SResAIRTshat FPIERATEh CK_INT
1R,

158/305



PY32F002B % Flit

o psc UUUiiuuuuyl

CEN=CNT_EN |

UG D
CNT_INIT ]

Counter register 31 32433 )X34) 35X 36 @m@@mm@m

15-22 —fRIEZU T ROEHIFRRS, POBRRT ISR F9 1
HMERRISTRAREY 1

24 TIMx_SMCR 17280 SMS=111 i, IR EIED, HEES T LESERM NGRS N EFHAE &G
T8,

TIMx_SMCR

120 TI2F§ or%

TI1F or
ITRx 0xx 5 ;L Encoder
] mode
TI1_ED 100 5 ; | clock
xternal cloc
. TI1FP1 TRGI
, > TI2F_Rising 0 . 101 mode 1 CK PSC
T2 o L ge | TI2FP2 | -
[ Filter detector | TI2F_Falling 110 5 External clock
1 ETRF ETRF J |
111 mode 2
ICF .
3:0] CK_IL Internal clock
mode
TIMx_CCMR1

SMS[2:0]

15-23 TI2 HMEBRTTIZERR I+

T2 o 1

CNT_EN \

Counter clock = CK_CNT = CK_PSC T T

Counter register 34 35 36

TIF [ ]
/v /
Write TIF=0
15-24 SNERRS MR 1 TFRUSHIER R

SMERRHRIRIRT 2

BIE TIMx_SMCR 7= ECE A 1, iEELUET. THERRREBEINSMA ETR9E— 1 EFHGENT
PEinitER.
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TI2F§ or;
L
TI1F or
Encoder
mode
TRGI 5 Externzlclock
mode CK_PSC
- Y
Divider ETRP Filter ETRF 5 External clock
/12,7418 fDTS | downcounter mode 2
ET‘PS ETF CK_INT; Internal clock
ETP mode
e | |
TIMX_SMCR  TIMx_SMCR TIMx_SMCR
ECE | | SMS[2:0]
TIMx_SMCR

15-25 TI2 MRt RN TEE]

fOK_INTF mmﬂ

CNT_EN \

ETRP \ \ \ |

ETRF \ ‘ \
Counter clock = CK_CNT = CK_PSC H H
Counter register 34 >< 35 \@6

15-26 HMERETEPIRT, 2 TROFEHIFRES

15.3.5. HEIR/LbLEEE

B MERREEHERERE MRS (BEX TSR  SERIRARS (BNE
K. ZRERMMOMES) 8B (FssfmtEs) .

BMABPOXIEMNAY Tix MINESREE, FrE—NRREINES TixF, AfE, — M HRIEEREINA%ED
s E— M55 (TixFPx) , EALUEAMETzHIRsrm R ASE(F/omikEs]. ZESEBE oA

B =]
3kETFRR (IexPS) .
TIIF_ED
i : Toslave mode controller
TI1F_Rising
T Filter TI1F Edge ‘ ] hd 0 TI1FP1 01
fDTS | downcounter detector | TI1F_Falling 1

TI2FP1
[CCIP/ —
CCIP/CCINP 10 jic1 Divider IC1P§]

TI2F_Rising(from channel2) /1,/2,/4,/8
L

i — TRC
TI2F_Falling(from channel2) 1 Fromilars 11

mode controller

[ ccis[r:0] | icps[10] | [ cciE |
TIMx_CCMR1 TIMx_CCER

15-27 FER/LEGEIEGD: BiE 1 MASD)
BHEDTE— D PEETZ OCxRef(BERNIENEE, HATRmRERZHHESHIRME.
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‘ APB interface ‘

= ite CCRLH
Read CCR1 =hE oA 5 lQrite CCRIH
S read_in_progress | © B3 .
Read CCR1, Tyo 3 R |@yrite CCRIL
R Lapture/compare
D o

output mode
o

capture_transfer

compare_transfer

OClPElMX CCMR1

CC1s[1] 5 ‘ Capture/compare shadow ‘ (
CC1s[o] Input mode register Comparator (from time base)
TIMx EGR capture
[cC1G f—— > |—> CNT>CCRL
cc1E, ) CNTCCgl
IC1PS ‘ CNT counter ‘ CNT=CCR1
——
B 15-28 fEk/LLEIRIE 1 AUERBER
[ CC1P | TIMx_CCER
OCREF_CLR, 0 —
D 0 0 utpu oc1
ocref_clr_int x0 [ Mode 4)‘]
ETRF— 1 10 1 Controller
CNT>CCR1 —Output Dead- OC1 |DT|11 A
_ Mode time
CNT=CCR1
Controller | OC1_REF generator CCIN-D L
L 110 0 Output OC1IN
0 oy [ Mode 4@
1 Controller
A
TIMx_CCMR1 TIMx_BDTR ‘CClNP‘ ‘ CClNE‘ CC1E ‘
OCICE [ociM[2:0]] [DTG[7:0] TIMx_BDTR 0ssl | 0SSR
0 75 vl
15-29 HEER/LERIBERNHHER D (BB 1 £ 3)
OCREF_CLR 0
ETRE TIMx_SMCR —» Tothe master mode controller
L occs

CNT>CCR4 —output

CNT=CCR4 Mode ocREr Output

oc4
Controller enable 75
circuit
CCAE TIMx_CCER
TIMx_CCMR2 | CC2M[2:0]

MOE | OSSI | TIMx_BDTR

MOE TIMx_CR2

E] 15-30 R/ tLREERYR AR (BIE 4)
R — N RS S e — N Fafren k. XSRS FR,
ERAEINT, BRRREER Farsat, AeBEHEEESFsT.
FELBRIEXT, ESSERNANBHENER F5FsT, RER FaFstIRSHITEERHTIR,

15.3.6. HANERIRR

EMABRIET, JNE lox E5 EERANEIEE, THESR SR ERIEERR RS TR, 5
RERFGHREMRT, HHNAY CoxIF R (TIMX_SR &H7es) #E 1, WISRFMHEERITH, WIE=E£HRnEK,
MNBRERRSMH CoxIF IREEE AR, WESHIRIRGE CoxOF (TIMx_SR &17s8) #E 1. 5 CexIF=01]
i8R CexIF, BRIERNIFHETE TIMx_CCRx ZFH{7esPHUEREUE R AiEMR CexIF, 5 CcxOF=0 mJi5kk CexOF,
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AT BIFSBRRNMEIE T11 AR EFHERHEIRIT#4E8R9(ER) TIMXx_CCR1 HF2s+H, BT

B EEAWEANG: TIMx_CCMR1 AUERERI TN, ATLAS A TIMx_CCMR1 ZFH1Feg+HJ CC1S=01,
HE CCI1SAN00’, BEWEE AN, FHHE TIMx_CCR1 ZHFEEENRIE.

B RIBAANGSHNER, BERNEREAMENTEEIBMASL Tix i, BMARREEFIGE
TIMx_CCMRx EfZe5+HH lexF i), RRMNESERE 5 MNWERRTHEHARRERE N, A1
BISNRRATERIT 5 MNIHER; BIFEAITTLALA Fok_int STER)IELEREE 8 )X, LAFFIATE TI1 E—
RESLRNIAETHE, BIFE TIMx_CCMR1 HizsgHEA IC1F=0011,

BERE T BERBEREERRINE, 7E TIMx_CCER Z7728HE5 N\ CC1P=0(LFHE)
BERAMOMEE. EAGF, RNEEWRAEEE—NERNBTEIRANZ, EFoIResife
1F(B TIMx_CCMR1 772889 IC1PS=00),

B %5 TIMx_CCER 7728/ CC1E=1, AUHEIRTAEENEIERSFET,

B NRFE, FETIRE TIMx_DIER 27728719 CC1IE A AFHEXHlE R

HRE—NRNGEIRAT :

B AR TR, ITEERIEREEE] TIMx_CCR1 FHF:s.

B CCIFIRSHHIRE (FIRS), BREZED 2 MELRYHIRAT, M CC1IF REIERR, CC10F tHikE
1,

B WNEET CCIE i, MEF=E—1 U,

ATRIEERGEY, ENEEHRREERS SRR, XEATEERAEEHmREHInEZ G

FSEENEUR Z BT Rer=ERVRR HER.
i IRE TIMx_EGR =128 h#ERAY CCxG i, TILUBITH 4=t NIk TiE K,

15.3.7. EAIBZREEIY, (PWM input mode)

IZIEXEBMANBRERN— M0, BRTIIXEIS, BESHABREER:

B lox [ESHEMETREIE— TixEA.

B X249 Iex FE5ALEEM, BRI ER.

B Hp—TixFP ESEFAMERMNGES, MAERIEHIRS Rt ERSE.

Flan, HFEUWERAZ TH £ PWM (SERIKE(TIMx_CCR1 Z7788)F1 5L (TIMx_CCR2 ZH1788)
B, BEfRSEIITEURT CK_INT RUSRERFTRS SREEAI(E)

B %R TIMx_CCR1HIERUGAN: & TIMx_CCMR1 Z772849 CC1S=01(% TI1),
542 TIMFP1 BRI (FSR3AEIEER] TIMx_CCR1 H#0;ERRITERES): & CC1P=0(LFHEBR).
¥EEE TIMx_CCR2 fUBRUEIN: B TIMx_CCMR1 Z7258H CC2S=10(% TI1),
1R TIFP2 BB SR (3REHER TIMX_CCR2): & CC2P=1(TI&EEXN).
EIREMIIMAEBNEE: B TIMx_SMCR Z7Ze4h1y TS=101(5%3% TI1FP1),
BeEMNEIEHISSASEL: & TIMx_SMCR #fJ SMS=100,
{$FHEIFE: & TIMx_CCER Z7#88h CC1E=1 H CC2E=1,
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TI1 L
TIMx_CNT1 0004 X 0goo 0001 0002 ) 0003 X 0004 0900
TIMx_CCR1 0004
TIMx_CCR2 0002
IC1 captug/& IC2 captuM IC2 captuM
IC2 capture Pulse width period
Reset counter measurement measurement

15-31 PWM B NEAT

15.3.8. EEmMHRIL

R R (TIMx_CCMRx E1Fe5 CCxS=00)T, HHtB(ES(OCXREF FIfEMAY OCx/OCXN)BEBE
BERRREENBREHTHIRE, MARBRTRHIRS SRR RER. & TIMx_CCMRx &HEF
ERHPTERAT OCxM=101, RPEISBEMHILIRISS(OCXREF/OCX) ABRUAT. X OCXREF #8E NREBEF
(OCxXREF SR AEHFE), [T OCx 5% COxP iRkiHERANES.

fgn: CCxP=0(OCx =EEFBR), N OCx #aEAEEF. & TIMx_CCMRx ZHFes+HI OCxM=100,
A]3RE OCXREF {52 11K,

IZIEUT, 1 TIMx_CCRx 8/ F &7t EEs 2 BRI RBATER1T, BNAMREESRIEN. FHin
ARFERENNPINER., XESE TENREEREX BN 2.

15.3.9. HthEbBARR

IWIRThEE R FARESI— MR, &I —EBAENNEEEEIR. HiTtEEs SRR/ FRIIN
BIERERT, HH IR R TR E
B SHHEEEIER(TIMX_CCMRx 772859 OCxM (1)FNEHARME(TIMX_CCER Z517885hf9 CCxP £I)
EXRERHEIXIRAIS L, EECRITECR, s T LURIFERIEF(OCxM=000), #HIREHL
BEF(OCxM=001), #HIRETCIIEEF(OCxM=010)ai#H#{TEIEE(OCxM=011),
B PEFHRESTFFEEPIIRERL(TIMX_SR FHFE8FRY CexIF i),
B EHiRE 7T HENAETER(TIMX_DIER F728+H) CexIE i), NF=E— .,
TIMx_CCMRx H1iJ OCxPE {i[i#% TIMx_CCRx HiFetE B me et ik 7es. TRHHEBRERT,
EE4 UEV Xt OCXREF F] OCx #Hi8 B 20,
AEHIREE T LURENTEESA— MTEUEE. M R (R gl ) e ae sk — ki,
BHLERERNEESER:
1. IEEFEHEGEERTER(RIER, SMER, TR SRER).
2. BHERRIEIES N TIMx_ARR F1 TIMx_CCRXx Z{Fss4,
3. MREF~4H— SR, ®E CoxIE fiL,
4. 1EEEEHEC, Blun:
— ERITE1B8 5 CCRx ILECRTEREE OCx HUtES M), 188 OCxM=011
— & OCxPE = 0 R 7an
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— B CCxP = 0 IEFRMEASEFER

— B CoxE = 1 {FagsH

— 1% & TIMx_CR1 Z{788R7 CEN [\U/Salit#1Es

TIMx_CCRx BfFasaeB R HERHEEE A TEFR USRI, &R EAERS s
(OCXPE="0", &M TIMx_CCRx M5 F&Hres REERE TR EFH B ER). TESE T —MIF,

Write B201 in the CCIR register

Counter register 003A 003B /BZOO B201
TIMx_CCR1 003A ¢ B201
OC1REF=0C1 \

Match detected on CCR1
Interrupt generated if enabled

15-32 EHEE AR, 5% OC1

15.3.10. PWM &3,

BB ERBIEIN AT LA =4 — N TIMX_ARR FHZ:8MEMZE. B TIMx_CCRx EfFasffiE G =thd
=5,

£ TIMx_CCMRx 77884 R OCxM BN "110" (PWM#EL 1) 5 “111" (PWMIRR 2) , BEfEH
SR EEA OCx MIHEE -4 —i% PWM, YIUEIRE TIMx_CCMRx Z178809 OCXPE (\{FaeERAYTREE
B, REEEIRE TIMx_CR1FH7F8809 ARPE (i, (fEMLit#Es O FRE ) fERERshERE TR
KHEERR.

RERE—NERBHNIHE, RS ER e ER F5Fes, B EEsFaitEca, ©
MBIYIRE TIMx_EGR FHFEa+RY UG BRI AT BRI,

OCx RItRMERTLUBIS ERA41E TIMx_CCER ZfZe8+ i) COxP fIiRE, BaLIRENSBFENEH KBS
%, OCx B (HRSEIT(TIMx_CCER # TIMx_BDTR Z772841)CcxE, CoxNE, MOE. OSSI#] OSSR fi1ffd
HE1EHl. FU TIMx_CCER EFHZE=sr01A,

£ PWM R (L 1 ZiE= 2) T, TIMx_CNT #0 TIMx_CCRx SAZREHITLLE:, (IKIEIHELESR0THE S )
LIFIEEERRE TIMX_CCRx<TIMx_CNT & TIMx_CNT<TIMx_CCRX,

TRHE TIMx_CR1 ZF7F2e+ CMS (IAVIAT, ERTERaeB~H0EXITTHY PWM ESEHRIIFTHI PWM {5

=
o

PWM iZTigRd 580
o [mLit#EE

% TIMx_CR1 7788+ DIR (L AEAEHEHNITE LitE. & TEE— PWMER 1 67, =X
TIMx_CNT<TIMx_CCRx i, PWM £%(5Z2 OCxREF A5, BUHK. &R TIMx_CCRx hHILVREATHE
NESEE(TIMX_ARR), Tl OCXREF {RiF/9'1", SNRELE(ES 0, N OCXREF {RiFH'0. TES
TIMx_ARR=8 B iiGX335H9 PWM JZHZ3LH.
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Counter register naaa 4 aﬂan
OCXREF
CCRx=4 \—,7
CCx1F ‘
OCXREF
CCRx=8 u
CCx1F ’7
OCXREF__1
CCRx>8
CCx1F ‘
OCXREF_ 0
CCRx=0
CCx1E ‘

15-33 iEXIFF A PWM L, ML (ARR=8)
o MITiIHMERE
% TIMx_CR1 Z7F=89 DIR AR TR T it2L,
£ PWM 1, 24 TIMXx_CNT>TIMx_CCRx Bf&#(55 OCxREF K, BUAE. HI5E TIMx_CCRx HfitL
BMEATF TIMx_ARR RHIEENERE(E, N OCXREF {fFR'1", ZIEX T4 0%H PWM B,
PWM FRRIIFFET
% TIMx_CR1 ZZe8H#I CMS A9’ 00 B AR IxdsH iR R (FrA R tEAIBC EXY OCXREF/OCX {55 &G ERIAY
YEF). TRIBAER CMS (IiRE, WRIREGAILATEITEMEEMR LIt 8 E 1. EitEEsm M EndwE 1. SE
THEER A _ AR FHEATEE 1. TIMx_CR1 FHFesPi9itEs mAI(DIR) G E#, AERRHEKE.
TESE—LPRIITTHI PWM SERZAIGF
m  TIMx ARR=8
B PWM & 1
B TIMx_CR1Z778809 CMS=01, EFRISHEXT, HitEEEE N HEEhREIVRITES
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Counter register nna 4 a 7 an 4 a 140 n
OCXREF
OCRx=4
CCx1F CMS=01 A
cms=10
cms=11 A A
OCXREF
CCRx=7 L
COx1F CMS=10 or 11 \
OCXREF—
CCRx=8 CMs=01 7
CCx1F CMS=10
CMS=11 A
OCXREF —
CCRx>8 CMS=01 A
CCX1F CMS=10 A
CMs=11 A
OCXREF —0
CCRx=0 CMs=01
CMS=10
CCx1F ; CMs=11 ;

15-34 FPIRRITTHY PWM iZHZ(APR=8)

{EFR R RS FHARI AR

B HANFRYFEXN, FRIAMNAL/ETHHES, XHEREITHSE LERRATIHHBURT
TIMx_CR1 Zf785+ DIR {IRYZRIE, LIh, BAFEERAHMER DIR #1 CMS (i,

B FHEFISETERIRYHEARNSIHRE, RAXSFERITRER,. 55t — MRBAITEES
HIEATEIEMFHAVE(TIMX_CNT>TIM_ARR), MSEASEEH. Fla0, MRITEEEEER LT,
ERadam Eitd, —WNRE 05E TIMX_ARR RIEBAITEEE, HREERN, (BREEHSEM UEVY,

B FERPITHERRENSE, HEERMITEERZAE— MU ERH(RE TIMx_EGRIFRI UG i),
FEAEETHEH IR PMESI T AERRYE.

15.3.11. HiMaHFNTEREA

EREHIERNE(TIMY) BRI RIS EAME S, HEREEIRMHAYRA AU IEE. XA @SR
AKX, AP NIZIREEEAY R RIS IR (B ARIRATIERS . BERA KATRERS S SRAZESE X AT A,

BCE TIMx_CCER Z7728+#Y CCxP #1 CCxNP {iZ, sILAAE— Mgt Rz tieiE i (it OCx s E4h
fitH OCxN),

BE#MSS OCx #1 OCxN BT FFHEHINIAE S#H1T#EH]: TIMx_CCER Z51788hY CcxE F1 CexNE i,
TIMx_BDTR #1 TIMx_CR2 Z&77287f MOE, OISx, OISxN, OSSIF1 OSSR fi7, £l 265 (194TR) &3
EINReEAMaHEE OCx 1 OCxN BUEHIfL, %ialE, FEFLHAE] IDLE SAZSAT(MOE TiEE| 0)FEX S,

BT E CoxE F1 CoxNE AEHEANSEX, WIRFERFRE, WAERE MOE i, 8—MEEEe—1
8 IAYFEX & 4ERS DTG[7:0]. £%(55 OCXREF BJLA4 2 &g OCx #1 OCxN, %15 OCx #1 OCxN AB™H
A

B OCxmHESESEESHER, RECN ELAGENTSEESHNLLFEE—INER.

B OCxNEHES5SEESHER, AR LLFAENTFSEESHNTHREE— LR,

WNERFER AT LB AL B (OCX 8 OCxN), MIAREF=4ARNAEKH,

166/305



PY32F002B 2% F-Jiif

THKERR 7 X A E AV ESNZREEES OCxREF ZEAIXRER. (R CCxP=0.
CCxNP=0, MOE=1, CcxE=1#fH CcxNE=1)

OCXREF

OCXN ‘
<—» delay <> delay

0CX

15-35 THHEXIEARIE#MAIH

OCXREF

I
| |

<—» delay

0CX

OCXN

15-36 FEXIRZAEIR AT tafkis

OCXREF

0CX

OCXN ‘ H delay

15-37 FEXIRZAEIR AT IERKI®

B—NMEENFEXIEREREEREA, &M TIMx_BDTR 2780 DTG 4RIEHE.
EEM OCxREF ] OCx B OCxN

HaHEATERE. BHtiia PWM), BIZECE TIMx_CCER Z785H3 CcxE 1 CexNE fiZ, OCxREF
BILAMEEREME] OCx & OCxN B, XANIIEERLATEE#MaIHA TR, R MH ExH—
YRR (a0 PWM B ERHSHEREY), 5—MEAR, IR MaHERCTIREE, s3tTEEFE
HILXAIEAMaH.

E: HRFEBE OCxN(CexE=0, CcxNE=1)lY, BEARKRIE, X OCXxREF BXAIIZEIEE. fign, MR
CCxNP=0, M OCxN=0OCxREF, B—7J5TH, 23 OCx #1 OCxN &R#{ERERT (CcxE=CcxNE=1), 23 OCXREF /3
=Y OCx B, M OCxN 1R, = OCxREF {iT OCxN ZHBEL.

15.3.12. {EAFZEINEE

FZEIHEER BRI HERTES 4R PWM (SEIRFIFINERF X, B NMESMANBEERRIREN=
BN ES RO E . MBUEERT, BIFFERESRE PWM B FHS EERHIZIFE UL SRS, T LikR—
LOPgER MCU SS{4RALA I KB,

LFERARIZEINRER, KIBEIMNUEHINL, BB FERESTIITTHEBE M ESEHIAER. TeHABRT,
OCx #1 OCxN #iHH A s E—ATE R FEMEBF L.

REFRBERTLARRIEMANG B, SELUTHRERR:

B CPULOCKUP #iHi
SRAM SHERIVEIRES
3 CSS mF=4RIRT$H failure 44
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B CREREENES
RFEENE, MEBBWEIE, MOE (K. iRE TIMx_BDTR 7285 #Y BKE (eI LAFRERIZEINAE,
FIEMNSEARM AT BT BB R — N S1758 1Y BKP %2, BKE #1 BKP aILARR#IE%., H¥EN BKE
1 BKP fiffif, EHIEEAZEISHE 1 APB IT#EHARGER, RANWFEESF— APB IHHEHIZ G, A8
iz Y ESPN:SIvA
E79 MOE FERTILIE R, EXINMES(FRER L) FIRPSEHIR(E TIMx_BDTR HF7&8+)ZE
RET I BRELER, XTMBELEESERSESTRLSESZEFELR, 5511, RIEHRES
MOE=1, NIEHEZRILRIEAN—MER (T15<) Z RS2 ERINE. XERABANERSESMENE
BEES.
LRENFRENERMNIRHISEENBEF), B TARE:
B MOE #3515k, BMHETLHRE. TRRSHEEMIRES(E OSSI k), XMFHEE MCU
AR S KRR AL,
®  —H MOE=0, 8— @@ ERLE TIMx_CR2 FHFs8HM OISx fIiRERIEF. fNR 0SSI=0, NE
ArERTERfERet, BNIEREmHIRE AR,
B HFEREMAHA:
> BHERHETEMRSHEIRIRS(BURATIRY). XERSEE, EERRBTE, 1
eet B,
> WIRERTESIIRTEMKATTE, AXEMESEREY, ERXZERIE OI1Sx F1 OISxN HERAY
EEEIREhE HER . BMEEXFMER T, OCx #1 OCxN tEREEHERIKENEIERAIETE, 3, BN
EFEZ MOE, FEXBIELLEERER TK—L (KL 2 4™ ck_tim FIBTEEHR),
> WIS OSSI=0, ERf=efEmfFaeimt, BNEFRSFEREME,; 5—B CcxE 5 CoxNE Z2—%=hT, {#

BERHT NS,
B JIRIRET TIMx_DIER F77a5PHI BIE i, JFRIZFREIRE(TIMX_SR FfF=58Y BIF 2)79' 18, M=
E— Al

B NRIGET TIMx_BDTR HF2eHM ACE fi7, £ F—E#E UEV Bt MOE (i BzNERz; filn, X
BILARSR TR, BN, MOE A RIHRERMARE; i, XMFEILIEATERESSHE, R
AILUBNZEBNERBRIRAIRE M, AEE RS E Hib 288t L,

F: AEBMARBEEN. AL, SRERMABKLET, FeeE (BiteE BT ie)igE MOE, ER, K&
IR BIF FBEHE SRR,

MZERTLAH BRKBAFE, BREKIRIERARIZN, B TIMx_BDTR ZH1Fes+#I BKE {UF/3.

BRTYNERMATSEEE, NEBEPATH T SHEPLURIENBEFNZS. ERTBRGRE/ANGE
SE(FEXIKE, OCx/OCxN RMFIMEEIEAVIRZS, OCxM BLE, RZE(FAEFIMRME). AP ETLUES TIMx_BDTR
EfFEe I LOCK i1, M=RERIPFIERE—F., £ MCU Sfi/g LOCK I REERER—IR,

T EE RN ZE A5 ST
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OCXREF

OCx

(OCxN not implemented, CCxP=0, OISx=1)

OCx

(OCxN not implemented, CCxP=0, OISx=0) ‘
OCx

(OCxN not implemented, CCxP=1, OISx=1) ‘ ‘
OCx

(OCxN not implemented, CCxP=1, OISx=0)

OCx

OCxN delay delay
(OCxE=1, CCxP=0, 0ISx=0, CCXNE=1, CCxNP=0, OISxN=1) delay
&k delay«>  <«Pidelay > delay

(OCxE=1, CCxP=0, OISx=1, CCxNE=1, CCxNP=0, OISxN=1)

OCx \_i
—\—,—‘0 delay
OCxN
(OCxE=1, CCxP=0, OISx=0, CCxNE=0, CCxNP=0, OISxN=1)
OCx
OCxN
(OCxE=1, CCxP=0, OISx=1, CCxNE=0, CCxNP=0, OISxN=0) <€» delay

ocC
OCXI\T —\—‘

(OCxE=1, CCxP=0, OISx=0, CCxNE=0, CCxNP=0, OISxN=1)

15-38 MR R

15.3.13. {E£7MaR=E{4RT5ER OCXREF (55

SHF—MAERIEE, 188 TIMx_CCMRx Z728hyI R OCXCE {i75 1, 8E#%F OCREF_CLR_INPUT
EINIRAIESEBFE OCXREF (F54Ik, OCxREF (EEERISAERERIAE N R SR~ E S
UEV. iZINBEREEMTHHELEAN PWM R, MAREETREER.

I OCREF_CLR_INPUT BILUEISEZE TIMx_SMCR Z57F728%#9 OCCS {if, £ OCREF_CLR
ETRF(ETR JERK/E)Z EIERE.

fign, OCxREF {ESaILABKEI—MUikssrvimt, FAFEsER. Xif, ETR Z/ARENT:

1. SMNEBRRAR TR SRES AL TR : TIMx_SMCR FH788+A7 ETPS[1:0]=00,

2. WRERIEHNERRT SRS 21 TIMx_SMCR Z7Ze8+#Y ECE=0,

3. SNEBf AR (ETP)FNS MNP AR RS (ETF) AT LURIER Z2EE.

TERRT 3 ETRFBAZAE, RAR OCxCE RIE, OCxREF E58&0E, FEXMIFH, ERS
25 TIMx #FEEF PWM 25K,
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(CCRxX)
Counter(CNT)

ETRF I

el e

OCXREF (OCXCE=0)
] ]
]

OCXREF(OCXCE=1)

L]

—

/ A:REF_CLR

still high

OCxREF_CLR
becomes high

15-39 ;5B TIM1 39 OCXREF

15.3.14. 753 PWM 974

HE—BELEES M HAT, TREEE{AB OCxM, CcxE 1 CcxNE, &4 COM commutation 14
B, XTSRRI &R, XEMALUTCRETF F—SBEE, HER— M TZIERHESFr

BiEENERS. COMaLUBITIZE TIMx_EGR Z17228 COM fHEREF4,

.

BfE TRGI L FHBHE =

BRE COM BHRSIRE— MRENM(TIMX_SR Z17284 I COMIF {i]), XEINREIRE T TIMx_DIER

Ef7=5 COMIE i, MFZE—1rhiff,

TEREREA%E COMEHR, =MAREET OCx #1 OCxN i,

(CCRx)
Counter(CNT) /
OCxREF
Write COM tom
COM event
CCxE=1 CCxE=1
CCxNE=0 Write OCxM to 100 CCXNE=0
Example 1 Oc)(()Cxl\A=1OO(forced inactive) " ‘ ‘ ‘ 0CxM=100
OCxN
CCxE=1 Write CCxNE to 1 CCXE=0
CCXNE=0 and OGM to 101 CCXNE=1
0OCxM=100(forced inactive) 0OCxM=101
Example 2 oCx
OCxN
COxE=1 W:tgcccl\’;lNE tloo% COxE=1
CCXNE=0 andiOCxM to CCXNE=0
0OCxM=100(forced inactive) 0CxM=100
Example 3 ocx ‘ ‘ ‘
OCxN

15-40 7545774, COM B9 F(OSSR=1)

15.3.15. ERRKHET
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BpktiET, (OPM) RZRIFTARSENFI— M, XFME Tt EEsms—Ngm, HE—M8
FralisfRERt 2 5, Fe4E— MkEE el R s apkid.

aTLiEII MEIEFIEE St EEs, EREREREE PWM B FFERR,. 188 TIMx_CR1 Z17as
#9 OPM (LGSR BBk tE, IXEFATLAULHEIEEE F-— B4 UEV BElfELE.

S RESITHENTRERRR, Aeer=E—Nkf. Bzl (MERESEESHMA) | LI
THE:

B [T 18R CNT < CCRx < ARR (45514t 0 < CCRx)

B @G THEES CNT > CCRx

TI2 |_|
OC1REF
L
0ocC1

TIMl_ARR*
TIM1_CCR

el ;

tDELAY tPULSE

© Counter

15-41 BapkHRTCAIGIF
Bign, SJEEEM TR BN ENEI—N EFHEFAR, TR toeiay ZJ5, # OC1 EF=4E—MKER
truLse AYIERKIH,
{5/ TI2FP2 {E/ofit& 1:
B = TIMx_CCMR1 Z7F28haJ CC2S=01, I TI2FP2 BYEZE] TI2,
B = TIMx_CCER ZZ88hfY CC2P=0, f& TI2FP2 BEgtaiN_EFHA.
B B TIMx_SMCR ZHZe8HRI TS=110, TI2FP2 {EAMETIZHIZEAIALA (TRGI),
B = TIMx_SMCR S7zE84h1Y SMS=110(f&185), TI2FP2 % FAsREahiTE4sE.
OPM R B A LR B ee A SUE R (B FRAT f AT T EBE T D SR8 )
B tDELAY B TIMx_CCR1 Z778Eha9EEN.,
B tPULSE HEXEEEEMLREZENEBEEX(TIMX_ARR - TIMx_CCR1),
B (BELRELCRICERE~EMN 0 F) 1 RORRZ, HitEESARIFEEERE~E— M 15 0 AURH,
BEEE TIMx_CCMR1 Z7788H OC1IM=111, AN PWM#R 2; {RIEEEG GRS ST
82: & TIMx_CCMR1 =1 OC1PE=1 1 TIMx_CR1 Z7758hflJ ARPE; SAfS7E TIMx_CCR1 &fzseh
EEHRME, 7 TIMX_ARR HFSRFIESEMEHE, RE UG (\BREE—1NEHE M, AEEHE
TI2 ER—MMEBf AR, AfBI, CC1P=0,
FEXAMIFH, TIMx_CR1 Z7F=8+HI DIR #1 CMS {URHZE(R.
EARFE—NKS, FRLAMNEE TIMx_CR1 2778 OPM=1, E N —EFHEH(AITEEENEN
LEHERNEER) 0)RTELEITEL.
15TKIEM: OCX tRiE(ERE:
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FEROPENT, 7 Tix MARRILEIENZEIRE CEN (ILASEhitEES. ASITEESF IR EINIR
B TR, ARXERMFEE—EIER, RIERE T ASRIA05/\GERT tDELAY,

MRBUAS/NERSEIHERZ, ATLUZE TIMx_CCMRx 257728871 OCXFE {if; AT OCXREF (] OCx) Bl
IARCEE T ABARERECIRAVESR, B AR SR ICECRT AU —#, OCxFE RTE@ERE PWM1 F
PWM2 tE=(RSEE(ERR.

15.3.16. fmESERIECRI

CERRBeHEOESAR . WIRITHENEERIE TI2 AOiGiHEL, WE TIMx_SMCR Z7Z88MY
SMS=001; WIRRTE T iB5iHEL, WE SMS=010; NRITEMEERAIEE T 0 TI2 i55itHE, B
SMS=011,

BITIRE TIMx_CCER Z{788+ Y CC1P 1 CC2P {if, RILASESE T O TI24kME; WIRFBE, BaTLAXI4E
NIBKESRIE,

BB T T12 RIS EmIDeEATEEO. S5 table 35, [REIHEEREBEEN(TIMX_CR1 HF
28hAY CEN=1), NILHEBSHEIRTE TIMFP1 8L TI2FP2 LRYEBEEEIREN, TIMFP1FITI2FP2 2 THFI TI2 7E
BITBNIRREFIRMEERIERES, MRSEREMEE, U TIMFP1=TI, TI2FP2=TI2, RIEHMINGES
MBKEIRRE, P T iHEEKTRARES. KIERNMINGSHBEINF, HEEsm IR T, B
XJ TIMx_CR1 7230 DIR ALH#THEHNANRE. FAETHEEEKRE T T K T2 iHEEERKE T
FTI2 1T, FERARTI 5E TI2)NBEE<EFTE DIR i,

miSeEEER TESTEHERT —NEE A RIEEAI/NB . XEWEITEEIRTE 0 2 TIMx_ARR
EFEsEREREZBIELITHARESME, 32 0 E ARRITEL, =2 ARRE 01180, FILAEFAITEZ A
WBCE TIMx_ARR; [EIFE, FHIRES. LUIRES. Fioilies. ESITHEES. AARBFUHSNIIENE. HmEss
EFNIMNERRTEME 2 13RS, B BERIAHRIE. EXMERT, THEKBIEERmISnEENS R E
HAER, B RN B RIE R ERIDSSNAIE. THEU5 A SEIERERESIERNA RN, TRSIH
TErERIREES, Rig T #0 T12 RERTESHE,

& 15-1 I MSRER/MESHXRR

Active edge Level on opposite signal TI1FP1 signal TI2FP2 signal
(TI1FP1 for TI2, TI2FP2 for TI1) Rising Falling Rising Falling

Counting on High Down Up No count No count

TI1 only Low Up Down No count No count
Counting on High No count No count Up Down

TI2 only Low No count No count Down Up
Counting on High Down Up Up Down
TI1 and TI2 Low Up Down Down Up

— MRS R RASRR I LAEES MCU EEMARTEI/INMEOZE. BR, —RAERIR=REHmiZaY
EZHERESFES, XAKIEINTRRETEN. RESEHHB=MESRZIWMER, JLUEE

EEEI— NN AT A — MR E AL,

TER—MEESHRENLA, ERT7TIHEESHFENARES. BERERT HERETX0LER, WA
B2 aaadisiay; Biahn e ERSNIERII— MEERRT4%, EXMIFH, BiMREEEN
T:

CC1S="01'(TIMx_CCMR1 Z77£&, TIFP1 BREIZI TI1)
CC2S="01'(TIMx_CCMR2 Z77£&, TIFP2BEIZl TI2)
CC1P="0'(TIMXx_CCER 7758, TIFP1 AR4#8, TMFP1=TI1)
CC2P="0'(TIMXx_CCER 7758, TIFP2 A48, THMFP2=TI2)

172/305



PY32F002B 2% F-Jiif

B SMS='011(TIMx_SMCR 728, FrBaUaN\ISE L FHGFIFREEER)
B CEN=1(TIMx_CR1Z57F28, itHEUBs(FRE)

forward jitter backward jitter forward

m oo reJryUe e L
[ s 1 e

u down u
Counter P P

15-42 JRiSEs R FRILTH SRS

forward jitter, backward jitter forward

TI1

L7 J s O o O

Counter ;l—\_’

1

d?v;w\_\j_[u up down

15-43 IC1FP1 RAEHYYmASER R IRV
SERRRECEARISIZE ORI, RIMERESRSAINNERR. RS ECEEHBIREIRIENTRS,
JLINERNMRESRFHRIER, KEISAER (BE. NEE. BEE) . ErMERrRDRE e
WAFLLER. RIERNSHENER, TLUZREREAIREEHITEES. MRATERE, JLUCIHHEEE
WERF=TNERS T (FEAESHIREER, AREULBAS— N ERERTE) .

15.3.17. ERIEMAREKIIRE

TIM_CR2 H1FaaH) TS i, 7RIS 1 BMNISREnERE— MR JiEtin, FakiI689 3 MG
79 TIMx_CH1, TIMx_CH2 1 TIMx_CH3,
SEEH SRR A TR ERERAYMAINGE, MARASENGIR.

15.3.18. SERIERZAEO

(ERERERRE (TIM1) F4E PWM SSEHSIAR, AJLMERZ—MER timer fF8 "ZOERER" XK
TEREE/RIEREE. 3 NERTESHEIAMD (CC1. CC2, CC3) BE— 1 RETEER TH MANBE (BdiRE
TIMx_CR2 Ff7aaPHY TS i3RIERE) , "ROEHR" X MES.

MESIEHISWEBZISAMER, NEIAR TIMF_ED, &3 3 MAANZ AT, THERESEM 0 FFALt
. XEFE—THRETRBANRAMEAZCRA R EEE,

EOERS 2 EROER/UIRIEE 1 ECEOIRIE, MIRESH TRC (WE 15-44) . RERERIR T FNE

TALIARIRTERER, SH T BIXERRER.
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EOEMNSATLAARERHER=E—1Kd, XMLl (Bidftk— COM E4) BFEaK
ERTEE TIM1 BNBENEY, MeRENETE PWMSERIEiA, EitiEOESmENREN—NE
ERGEIR (FHbriRE; PWM EL) ZEF=4E—NERKH, XANBTEE TRGO HIHHIXEISRERES TIM1,

0. ERENEEES TIMx Eifes, BXEXME—ERBAALRETHZBEH—MEENNZ], KESH
=45 ERTEE TIMx B9 PWM BLE,

B B TIMx_CR2 HFEMI TS L1, BE=ERSERMNEERE T HA.
B ERRE: B TIMX_ARR IESAE(HEESED TH IMIES). REMD MRS EI— M ARITHK

BRI, TITERIES ERIFIRE{ AR IE)ERR.

B REEE 1 AERE (%S TRC): B TIMx_CCMR1 788t CC1S=01, REE, FALUSBSHTIE

KBS,

REEE 2 5 PWM2 1R, FEEEKWIER: & TIMx_CCMR1 Z7FEE4#Y 0C2M=111 F] CC2S=00,

E¥E OC2REF /E8 TRGO LAYt AL : B TIMx_CR2 7788+ HI MMS=101,

EEREHITFS TIM1 B, [ERR ITREADEMASEAN, ENSSWHENTE PWMES, 5K/
EU IS4 S S TSR (TIMX_CR2 25778840 CCPC=1), RRtfitAimNIES] COM E4H(TIMx_CR2 Z1Festh
CCUS=1), £—IX COM EHf5, BEANT—LHI PWMIEHII(CCXE. OCxM), XAJLATEREE OC2REF L7
ARl FFEFREE SO,

TH1 | R
TH2 | |
TH3 | ——
Counttz;(((:?:l;) /1/4 /l//l//l//l//l//
e

TRGO=0C2REF ] | ] | ] || L] \_,—\I
[N S N I
OCIN | ———

. R AT
0C2N N

OC3N

Write CCxE, CxNE / / / /
and OCxM for next step

15-45 E/RIERkRFIZORISLH
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15.3.19. TIM FISMERAYRLAR RIS

TIMx ERTESREBEAE SR TR —MIMNEBRIRE AR RS . SR, Rt RS,
Mg S(HE

FERE— MRS, ITEETITHTDINESEEE BRI, R, 28R TIMx_CR1 &8s
URS LA, &4 —NE#EM UEV,; AEBITEEEEFER(TIMX_ARR, TIMx_CCRX)&EMEERH T .

FELLTRIBIF+R, TH AR EFESEE it EEssiEs:

B EEEE 1 LU T LS. BERNERSNTR(EARS, FAEBEMEKE, EEHERS
IC1F=0000), ft&RBRIEPAERBERINSMES, FMUAARRERE. CC1S (UREERARRIE, AP
TIMx_CCMR1 Z57788th CC1S=01, & TIMx_CCER Z7788th CC1P=0 LAFAENRM (FIN_EFHE),

B E TIMx_SMCR &F788+ SMS=100, EcEEREANEMME; & TIMx_SMCR 728+ TS=101, %
BT ERBNIR.

B = TIMx_CR1Z%788% CEN=1, Sahit#Es.

THEEEFHAIKIE SRR e, REEESEES TH BI— N EFSE; A, TS HESREN 0 E
WAL, BT, MARTREG(TIMX_SR FHF2ERY TIF f)MFIRE, #RIE TIMx_DIER FHfFas TIE(HRRT{ERE)
ARE, FE—FRrEK.

TEEREEEEHRZFEE TIMX_ARR=0x36 BHIEIE. 7E TI1 _EFHAFOHENEEAISEIRE (12 (BIATRERT
BURTF TI1 SINRRNEREBRIE,

CK_PSC
UG §
count dock = aem-ek pse | || || [ LI LU LU LU LT L L

Counter register 31 EE@E 36 @@@@m@@
TIF ’—

15-46 SRS TRHEHIBES
ME: SRR

RSP RE N IREE (R EEE.

FEAOTRIBIFH, THEEERTE TI1 JofRAd M Lit#:

B EEEE1LUGN TH EAYEBEY. BERMNEKESEHREGIF, ARERK, FTLARE 1IC1F=0000),
fRAIRVEPANME RTINS SAEE, FRUARRERE. CC1S (ATIEEMANIBIKR, & TIMx_CCMR1
E517887 CC15=01, B TIMx_CCER Z{788+F CC1P=1 LIFRERM(RICNHEKEFE).

B E TIMx_SMCR 77884 SMS=101, ECEEMESNIIEER; & TIMx_SMCR ZZes TS=101, i%
BT EmNIE.

m & TIMx_CR1 Ef78s+ CEN=1, [Sahit#igs. 18T, W CEN=0, Mit#EsAreeEs, &
i LN Z AR

RETH ME, THEEEFFAKIERSRE T, —B T TEWELTHE, St eesE e s

TIMx_SR #RY TIF 17E.
T _EFHBFITH RSSO LEZ BIRVRERTEUA T T MINGBINE RSB,
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i1
CNT_EN

Count clock = ck_cnt=ck_psc

U

Counter r

34 35(36)37) 38

Write TIF =0

S

15-47 [ HEARTC RO HIERER

i RIS ERELT RS,

ETEIGIFR, THEE TI2 NN EFHAFFAm it

B EREEE2GN T2 LG, BRERNEKSHREF, FEE(EEIEKEE, REF IC2F=0000),
R E R R AT SEE, AEEAE, CC2S (RAFIEFGNEILE, & TIMx_CCMR1Z
fF23 CC2S=01, & TIMx_CCER ZFHFag+ CC2P=1 LAFEER 4 (RGN TE),

B £ TIMx_SMCR&7F88%+ SMS=110, ECEERESAMAIET;, & TIMXx_SMCR &85+ TS=110, i%

B TI2 (EBmNIR,

3 T2 BB EFHER, HHEETTRERTBI I NI, RRE TIF iR,
[BENtEZBRIERS, BURT TI2 BARINERLSEE.

TI2 EFHEFI RS

TI2 ‘
CNT_EN ‘
Count clock = ck_cnt=ck_psc
Counter register 34 EEEE
TIF

15-48 | =Rz RO R B

MiRZ: ShEREdeERY 2 + filAiEst

HNERRTEMER 2 ATLAS B —F MR (MR MR 1 FN4RrDesEzibrIh) —(EM. XBY, ETR{ES#AE
TESMERETERRTIAN, EEAR. RN SMARN LIRS — MNEMRRN. FEINEA
TIMx_SMCR Z5778809 TS {ii%#E ETR /EJ8 TRGI,
ETEGIFH, —BE T EHI—LEFE, 1H4ESEE ETRNE— P EFHEE EitE—X:
1. J@d TIMx_SMCR H1Z=8E BBt AR BN :

— ETF=0000: ;&EIERK

— ETPS=00: AFfo RS

—ETP=0: #&ill ETRAYEFHG, & ECE=1{ERe/NERATIMET 2,
2. FRANTFECEBE 1, 0 T A ETHE:

— IC1F=0000: &BEiER

— MR FR AT D IR, FREhia
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— B TIMx_CCMR1 Z1788+ CC1S=01, EEHMNRBIKR
— & TIMx_CCER Z7788th CC1P=0 LABAER (RGN _EFHE)
3. B TIMx_SMCRF{Fs&8+ SMS=110, EcEER AR, & TIMx_SMCREFEEF TS=101, HEETN
YEJIRNIR.
H T EHI—ALEFERS, TIFIRSHIRE, 1HESFAE ETRIV EFHEITEL. ETRESHLEFHERIT
#EESLAREBIRYFERT, BURT ETRP BMNIRIIERIS B,

T ’—‘

CEN/CNT_EN ‘

e I
Timer clock = CK_CNT=CK_PSC H ﬂ
Counter register 34 35 36

TIF \

15-49 HMERRTEPART, 2 + AR FAYIEHIFR RS

15.3.20. ERZRRES

TIM ERSEEREREE, BT timer NRELHEEINEE. S—NERSAT ISR, EFLUXE—MME
TIEXRIERS R HITEN. Bah. (SLEERTThEERE,

15.3.21. iRAifiR

LS AHNEINENES, 1RIE DBG 154 DBG_TIMx_STOP HUIRE, TIMx i LB LAGKSRIE R TFaE
ELIETAE,

15.4. TIM1 FFRHEiE

15.4.1. TIM1 5157338 1 (TIM1_CR1)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res CKD[1:0] ARPE CMS[1:0] DIR | OPM | URS | UDIS | CEN
- - - - - - RW RW RW RW RW RW RW RW
Bit Name RIW Reset Value Function
31: 10 Reserved
AP SREE T
o . W 00 X 2 f5E VAETERTE AT R (CK_INT)SRER, SEXASIEFIESE
' ' X &4 5HF IR (ETR, Tix) BB ¢ 2 18895
Bl
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Bit

Name

Reset Value

Function

00: tDTS =tCK_INT

01: tDTS =2 x tCK_INT

10: tDTS =4 x tCK_INT

1: R, FEERXIEE

ARPE

RwW

SFIEE S50t S % nauiv]
0: TIM1_ARR Z1Ze8i88%E T
1: TIM1_ARR /728 N\E 88

6:5

CMSJ[1:0]

RwW

00

B ORYGFHE

00: IBAXITFER, THESKIEA MA(DIR)E Eakm it
01: FRXIFFER 1. B EMA ERE T, &E
NEHAEE

(TIM1_CCMRx 7788+ CCxS=00)hJ4H EL i lfins
fiI, RETEEEA TSRS,

10: FROURSTHER 2, THEERRRE A LA IR FiTE. 18K
BB ME LA T, EENRENEE
(TIM1_CCMRx 2577587+ CCxS=00)fY5H LV TR
ThI, RETHEEsm CIESERIeE.

11: FRORYTHER 3, IHEEERE A LA A T, 118
R EA EAIE T, BENREHAEE
(TIM1_CCMRx 2577 88th CCxS=00)H%H Eb iRz
EhI, EirEEsm LA IR NSRS,

¥ TEHEIESFISRY(CEN=1), ARAIFMNILATITFE g
BFhRRSHER .

DIR

RwW

7318

0: IHEERM it

10 THHEERR TR

X SRR E NP RS THAR B R AR ET R, 1%L

HRIE

OPM

RwW

EBRKIPR
0: FEREEFSEMRT, HEEAEL
1) ERETIREFSEMH(ERR CEN DAY, HEEHFIE.

URS

RwW

EINEKIR

BB I ALEE UEV EHRYR

0: MRAVFF-EEFHPUNER, WHME—F4~E—1
EFTHRTEK:

- HEER S i

- RE UG U

- MR HlRs e R

1 WIRAFFEETH TSR, NWRABH @ N5
E— P EFRREK

uDIS

RwW

=L@

BEHELZAIA L UEV SR~

0: ft¥F UEV, EEHT(UEV)SfHE A=tk
- THEER s T

- 88 UG
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Bit Name R/W Reset Value Function

- MBI HIgE = ERERT
WEFNSFRECENENRTER(E.

1: ZIF UEV, AFEEHEN, FF5FS
(ARR,PSC,CCRX){RIFEA IHIE.

MRRE T UG B MERTUEHIRE R H T — MRS,
TR ITR S SRS E HT R AL

FVFITHELES

0: ZIFT#Es

1: FiEit#Es

i ERHHRE T CEN /T, MR, [H=tRIUN4RED
BENA BT, MARIATLIBatEI 4R E CEN
fiL.

0 CEN RwW 0

15.4.2. TIM1{ZHF7FES 2 (TIM1_CR2)

Address offset:0x04
Reset value:0x0000 0000

31 |30 29 28 27 26 25 24 23 22 |21 |20 |19 18 17 | 16
SRe Res | Res Res | Res Res | Res Res | Res Ee Ee Ee Res | Res Ee Res
15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | OIS | OIS3 | OIS | OIS2 | OIS | OIS1 | OIS | T MMS[2:0] RE | CCU | Re | CCP
s 4 N 3 N 2 N 1 S S S s C
- RW RW RW RW RW RW RW | RW [RW | RW | RW - RW - RW

Bit Name R/W Reset Value Function
31: 15 Reserved - 0 {REB, WA O

14 0154 RwW BIHEARIAT 4(0C4 HitH). &I OIS1 i,

13 OIS3N RW 0 HHZSRIAZS 3(0OC3N #iH)., &0 OISIN {2

12 ols3 RW 0 EHESIATS 3(0C3 @itH). £ 0IS1 fi7,

11 OIS2N RwW 0 SRR 2(0C2N i), &0 OIS1N i,

10 0IS2 RW 0 HHZSRIAZS 2(0C2 i), £ 0IS1 iz

BIH=RIRE 1(OCIN Haitt).

0: = MOE=0 R}, ZEXf5 OC1N=0

9 OIS1IN RW 0 1: ¥ MOE=0 B¢, %EXfS OC1N=1

T BEISET LOCK(TIM1_BKR ZH7728)K3I 1. 283
&, ZAREHIE,

BHZSRIAZ 1(0C1 fitd).

0: = MOE=0 R}, #N5RsLI T OCIN, MIFEXFF OC1=0
8 0Is1 RW 0 1: % MOE=0 i, ¥R T OCIN, NIFEXSZ OC1=1
i BEIgET LOCK(TIM1_BKR ZH1788)RaI 1. 283
&, ZARERIE.

TN EE

0: TIM1_CH1 EHNER TI1 &I,

7 TS RW 0 .
1: TIM1_CH1. TIM1_CH2#1TIM1_CH3 EMZRHGE
ER TR,

6:4 MMS[2:0] RW 000 FiaiER
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Bit

Name

Reset Value

Function

XA FEFETER TEEINERSENESER
(TRGO). mIEERYEEN

T

000: &fi - TIM1_EGR FH7s887 UG A TEfitA
BWH(TRGO), (IRMAREMN(EMRIN FTRIMEI = HIES)
FEENR, T TRGO EAYESHEXISCIRIENL
SBE—INER.

001: FtifF - IHEIBE(FRE(ES CNT_EN S RTFENfALR
H(TRGO), BRIIEE
EE—MEEEZ/ e SiEF N ER SN — SO,
THBFRE S 2@ CEN IZHIAAD MR TR A
NESHIBES~%., BT FeES S
TFHRBAR, TRGO L2B—MNER, BRIFEETE/MN
&= (0 TIM1_SMCR 251788 MSM if9#5R).

010: B3 — EFEHRENMARA(TRGO), B0, —
AN EERT SR AIRT S ET LA PR E— N BT B8R ATT D STEE
011: Heikkit - —BRE—RIBIRa—RE R THRT, 24
EZE CCIF RS (BIREER D), MkmHiEH—
AMERKH(TRGO),

100: tb#&k - OC1REF {5 ATFEAfARRH(TRGO),
101: LR - OC2REF (55# AT E &L (TRGO),
110: Eb#R - OC3REF {5 ATEAfARRH(TRGO),
111: Eb#R - OCAREF {ES5#ATEAfARRH(TRGO),
R

1. \XERTESF0 ADC RYRT R /RS T fSERE LA £ RERT 280
55, FEREIAENES,
2EFENENBEAEE—S% L, FEARNIZEE DM
ERTEERENEEE.,

Res

RER, SRERIEM O,

CCUs

RwW

R/ BRI IR

0: WNERFEFR/CBI=HIETERERI(CCPC=1), Reg@mid
RE COM {UEHFES].

1: WS/ BRI HIN LR TR EAI(CCPC=1), AILUBIE
RE COM {iz TRGI £

B— EFHEEFEA,

it ZNRANEEEMaLRIEERE(ER.

Res

fRER, 4TI O,

CCPC

RwW

PPN S G 2 VA

0: CcxE, CcxNE #0 OCxM NAEFnZEEHT.

1: CcxE, CcxNE F OCxM U EFEE; &Ezi
&, BiMRERET COM

NIRRT,

i ZURANESE MG HAEERER.

15.4.3.

TIM1 MEEHIS1FRS (TIM1_SMCR)

Address offset:0x08

180/305



PY32F002B % Flit

Reset value:0x0000 0000

31

30

29 28

27

26 25

24 23

22

21

20 19

18

17

16

Res

Res

Res | Res

Res

Res | Res

Res Res

Res

Res

Res Res

Res

Res

Res

15

14

13 12

11

10 9

5

4 3

1

ETP

ECE

ETPS[1:0]

ETF[3:0]

MSM

TS[2:0]

OCCS

SMS[2:0]

RW

RwW

RW

RW

RW

RW

RW

RW

Bit

Name

Reset Value

Function

31:

Reserved

15

ETP

RW

HNERELARRME, IZADERES ETR 3# ETR R M AIEMA
1BME.

0: ETRA#HITRMA, BRFHE LHEEN

1: ETRRM, {REBFEHE TELEEN

14

ECE

RW

HMERRTERERE. IXAIfEREINARRT TR 2
0: HMEBRI$PIET 2 AERE
1: SMEBRTEMET 2 fFRE, MRS TIEME ETRF (SSRIB0E

13: 12

ETPS[1:0]

RW

00

HNERRRAR TSRS, INEBRRAR(SS ETRP SIERMAES TIM1CLK
SRR 114, — RS SRESAILAMERE, LABR(K ETRP SRR,
PRI EEE .

00: FAHHSMESXIA

01: ETRP 3ZRY 2 1547

10: ETRP MY 4 5547

11: ETRP $ZMY 8 5747

11: 8

ETF[3:0]

RW

0000

HMNERRDARIRIR. IXLERIE R ETRP {ES 8RR AT
ETRP MEFIERKE. XMFIERE— N EHTEEsEmR,
EBOTEEEE, N MNESENSHREEEMELEEY.
0000: RHIRIKES, £ DTS TREE

0001: fSAMPLING=fCK_INT, N=2

0010: fSAMPLING=fCK_INT, N=4

0011: fSAMPLING=fCK_INT, N=8

0100: fSAMPLING=fCK_INT/2, N=6

0101: fSAMPLING=fCK_INT/2, N=8

0110: fSAMPLING=fCK_INT/4, N=6

0111: fSAMPLING=fCK_INT/4, N=8

1000: fSAMPLING=fCK_INT/8, N=6

1001: fSAMPLING=fCK_INT/8, N=8

1010: fSAMPLING=fCK_INT/16, N=5

1011: fSAMPLING=fCK_INT/16, N=6

1100: fSAMPLING=fCK_INT/16, N=8

1101: fSAMPLING=fCK_INT/32, N=5

1110: fSAMPLING=fCK_INT/32, N=6

1111: fSAMPLING=fCK_INT/32, N=8

WAKES ETF[3:0] = 1 8& 2 8& 3 B, DTS #/a (AT
CK_INT X%

MSM

RW

F/ME
0: ToVEF
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Bit

Name

Reset Value

Function

1! MABMA(TRG) LRSEHHIERT , LRI ESRIERRS(E
& TRGO)SERZLAIERZFINERSRENEL (BT
TRGO) . XMEKIB/LNERSBELE— P EBR—HISNBEMRT
EFFEBAI

TS[2:0]

RW

000

fREE, X 3 (UEERATESIHERMARA.
000: TIM14(ITRO)

001: Reserved(ITR1)

010: Reserved (ITR2)

011: Reserved (ITR3)

100: TH ALBHENIER(TI1F_ED)

101: JEIRERIERTERAA 1(TI1TFP1)

110: IEKREAIERSREAN 2(TI2FP2)

111 SNEBRRTIN(ETRF)

i NEREESHETHFEERIODEEN, BIERFERX
LEABHERTEA)

OCCS

RW

OCREF jBbRikiEfL, 1Z{uATFi5%kiF OCREF FUBIRIE.
0: OCREF_CLR_INT j##%%| OCREF_CLR &I\
1: OCREF_CLR_INT &5l ETRF

SMS|[2:0]

RW

000

MEREERE, MR TINDES, MAES(TRGNERLES
TR RIF MR N IRMEAE R (T NI HI 25 as fiHI 25 ashi
BA)

000: XIAMET

WNER CEN=1, NI RSB R PIERAT#PIRE],

001: #RASESHET 1

TR TIMFP2 RUEBSE, THERESTE TI2FP1 AOIIER L/ FitER.
010: #mABEsE 2

1RIE TI2FP1 AYEBSE, THERESTE TNMFP2 MiiAm L/ FitEL.
011: #mASEsER 3

B 1 IR 2 95

100: SRR

FERRNARBAN(TRGHN EFHEEFTIALITHEES, FHE~4E—
NEHHSFENES.

101: [ Ji=tE

LR (TRG) AN, THEEEHREFE. —BfRmAE
HE, WHHEEHMFIE(ERENR), HEEEREHNELEERSE
1.

110: fitRiE=t

THSEETERARRIA TRGI N EFHEEEh(EARER), RETTHEEM
B,

111: HPEBRTEETE 1

FERRA AR (TRGHAI_ EFHBIRETHEKEE,

iE: GN5R THF_EN #IERMAREN(TS=100)8), FEERIE=E
B, XEEA, TIMF_ED SR THF T{LEEE— kT,
R SR RS EMA R NIIEF,
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TIM1 POERft A IESRE
Slave TIM ITRO(TS=000) ITR1(TS=001) ITR2(TS=010) ITR3(TS=011)
TIM1 TIM14 reserved reserved reserved

15.4.4. TIM1 HRlifEEESTFes (TIM1_DIER)

Address offset:0x0C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R’Se Res | Res | Res | Res | Res | Res | Res Rse Rse Res Res Res Res R’Se Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | RE RE RE RE RE RE RE BIE | TIE COomI cc4l CC3l | cczi CcC1l Ul
s S S S S S S S E E E E E E
- - - - - - - - RW | RW RW RW RwW RW RwW Vﬁ/

Bit Name R/W Reset Value Function
31: 8 Reserved {REB, —EH RO
BIE: FIFRIZEA#T
7 BIE RW 0 0: ZIFRIZEART

11 FEFRIZE R

TIE: AoiFftA kT

6 TIE RW 0 0: ZEi-fbR i

10 FeiFflA SRR

COMIE: #tiF COM shiffy

5 COMIE RW 0 0: %= COM iy

1: FtiF COM Hhky

CCAIE: FeiFHask/LLER 4 Rl
4 CC4IE RW 0 0: ZEIFHRRIRILLIR 4 Fhlf

1 SRR 4 Rl
CC3IE: FUFHER/LLER 3 HhllT
3 CC3IE RW 0 0: ZEIFRRIRILLER 3 FhlfT

1 SRR/ 3 Rl
CC2IE: FUFHIER/LLER 2 Hhll
2 CC2IE RW 0 0: ZEIFRRIRILLIR 2 FhlfT

10 FOVFREIA/LLE 2 b
CC1IE: FOUFHREER/LLER 1 HhllT
1 CC1IE RW 0 0: ZEIFRFR/LLER 1 it

10 FOVFREEA/LLE 1 Rl

UIE: FeiFsEseRiT

0 UIE RW 0 0: 2= FEFThT

1: ST

15.4.5. TIM1 IREFFEZ(TIM1_SR)

Address offset:0x010

Reset value:0x0000 0000
[31]30[29] 28 | 27 | 26 | 25 [24] 23 | 22 | 21 | 20 [ 19 | 18 | 17 | 16
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IC41 IC2I

Res | Res | Res | Res IC4IF | IC3IF | IC2IF | IC1IF IC3IR IC1IR
es | es | es es R R
N i ] ] ] | RC_ | RC_ | RC_ | RC_|[RC_| RC_|RC_| RC_
Wo | Wo | wo | wo | wo | wo W0 W0
15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
R|R|RJ|]ccal|cca|ccza|cect|R COM | cc4l | cc3l | cc2l
es | es | es OF OF OF OF es BIF TIF IF F F F CC1IF UIF
) ) ) Rc_ Rc_ Rc_ Rc_ ) Rc_ Rc_ Rc_ Rc_ Rc_ Rc_ Rc wO Rc_
w0 wO wO wO w0 w0 w0 w0 w0 w0 - w0
Bit Name R/W Reset Function
Value
31: 24 Reserved - 0 {REE, —BEHO
A2 3L 3"‘:4 /—\1:5
23 ICAIF RC_WO 0 TIEGRR h
20 IC1IF #5R,
1423 "":3 /_\Ell::\
22 IC3IF RC_WO 0 TR h
£ IC1IF iR,
142371 < 2 /—\':Q:\
21 IC2IF RC_W0 0 Dadiiacs h“
£ IC1IF f#iAR,
TRERHEER 1 iRE
(RSB AIBEHRE B AR B B R ARl A sk
. ZFRCE R 1, BHEKMES 0 SEE
20 C1IE RC_WO 0 B, ZFNCHUHREEE 1. THRIES @R
TIMx CCR13& 0’ .
0: BESHR™%;
1. RETHRERHTRSEG.
Bk 4 ik
19 IC4IR RC_W0 0 TRt h“
2 IC1IR iR,
J: ST "":3 /_\%:\
18 IC3IR RC_W0 0 FiafeR *T
£ IC1IR H#iR,
J: ST "":2 /_\,:L\|:—\
17 IC2IR RC_WO 0 FHEHER 2 f
20 IC1IR A,
EFHARER 1 RS
(BN B EWE B AR B _ A A R
, ZFRICEI A 1, BHTFES ‘0" si@idiE
16 IC1IR RC_WO 0 B, ZFNCOUHREEE 1. CHRIES @R
TIMx CCR13& ‘0’ .
0: FTEERHFE,;
1. REEFHREFRSE M.
BFR/ELER 4 1SRRG
12 CCAOF Rc_w0 0 TR Lﬁ?ﬂﬂ
£ CC10F ##iA
C/EEER 3 1HEERFRIC
11 CC30F Rc_w0 0 TRARILLR uﬁwﬂ
£ CC10F ##HiA
SRV 2 1S HE5RARC
10 CC20F Rc_ w0 0 AR/ ﬁz\*h
£ CC10F #HiA
R/ 1 S RRERT
(RUHEN B EWE B AMNIEER, ZiRCy REEdE
1, B 0 mliEkRIZAL,
9 CC10F Rc_w0 0 = _Jf"fl’d
0: T4,
1: CC10F & 11y, TSN ECEHHRE
TIM1_CCR1 1728,
8 Res Rc_w0 0 {REE, MRLREEN O,
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Bit

Name

Reset
Value

Function

BIF

Rc_w0

R ZEhRftRIC

—BREBANER, HEEHZAE 1. WRFEBAL
%, WRZAIRT RS O,

0: ZRIFESHFE;

10 FERMA_ CENEIBREBE.

TIF

Rc_w0

fib &R B8RRI

HREMEEN (BMEIEHRRE TR =R IMIE
TR, 7E TRGI MANRGNZEIE

G, sEkl WEEX TIE—ILE) HEEGNZAE
1. BHEMHES 0.

0: FohtAR=SSEMF=E;

1: &R U A

COMIF

Rc_w0

COM HtftRIe

—HB7=4 COMEH (%4 CexE. CcxNE, OCxM B#E
) IZMIHEMEE 1. BRSO,

0: J COM {4774,

1: COM FRMrEEAFI R,

CCA4IF

Rc_w0

HRILLER 4 FRBTHRIC
£% CC1IF iR

CC3IF

Rc_w0

ERILLER 3 HRBTARIT
£% CCIIF ##it

CC2IF

Rc_w0

ERILEER 2 HRBTARIT
&% CC1IF ik

CC1IF

Rc_w0

TR/ 1 FhlThRIC

WMREE CC1 ELE iR

LitHEESHURERE— MR, ZAREEE 1,
BEFROITFRER TRINESE TIM1_CR1 HF

B8HY CMS i), BHZEE 0.

0: TIEARLE;

1: TIM1_CNT g9{ES TIM1_CCR1 HY{EITEL,

WEREE CC1 BB RMNER:

SRR RERNZUMEGE 1, BHEKME 0 S0BIdIE
TIM1_CCR1350,

0: FRINIR=E;

1 BINERAEHBITHEESEREAN TIM1_CCR1(fE IC1
oS AEtRMEERIANAIE).

iE: 3 CENFIFF, ZABRWENL

UIF

Rc_w0

EXES TSl

HEEEHEARhZUBEEE 1. BHREKESO0.

0: TEMEMH~%;

1. EIEMEFNLN., S5 EIhZA BT E
1:

- & TIM1_CR1 Z/%88AY UDIS=0, 2 REP_CNT=0 f{7=
A EHMEMHES R NTEES Liae i),
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Bit Name R/W 5:?:: Function

- & TIM1_CR1 577889 UDIS=0, URS=0, ¥
TIM1_EGR 178889 UG=1 RIF=4&E#E
H(EREST CNT EFHISAMN);
- #& TIM1_CR1 27788/ UDIS=0, URS=0, 2 CNT#
RS EVRIR LR RS
. (BENERIEFIZFFER(TIMI_SMCR))

15.4.6. TIM1 SE4F=EFFR(TIM1_EGR)

Address offset:0x14

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res Res
1-5 1-4 1-3 1-2 1-1 1-0 9 8 7 (-S é 4 :; 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | BG | TG | COMG | CC4G | CC3G | CC2G | CC1G | UG
- - - - - - - - W W w W w w W W
Bit Name R/IW Reset Value Function
31: 8 Reserved 0 {RER, —EHO0
FHRNES NS
ZNHRREE 1, BFE4— M ESH, BB EamhE
7 BG w 0 0. _
0: Fahff;
1. FE—/NESY, ItRF MOE=0, BIF=1, ZFEX
NIRRT, NP4 RIA9RET,
PR RS
ZNHREE 1, BF4— MRS H, BREEhE
6 TG w 0 0.
0: Fahff;
1: TIM1_SR ZHfFesi TIF=1, BFEXIRAIET, W=
HHERIAYFHT.
RIS, FAiEHERT
ZMEREEE 1, BEEBEENE O,
5 COMG w 0 0: FEhiE;
1: Y CCPC=1, MIFFHF CcxE. CcxNE., OCxM fiI,
¥ ZNRXNEEMNSHAEEER.
A cCaG W 0 FHERERILLER 4 515
£% CC1G A
3 CC3G W 0 PR/ 3
£% CC1G A
5 CC2G W 0 PRI 2 B
5% CC1G R
FEERPRLE 1 58
SRR TR ) Pary 2
] cC1G W 0 1_4&33%%1, BFr=E— MRt E Y, BREe
& 0.
0: FahffE;
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Bit Name R/W Reset Value Function
1: HEIBIE CC1 EF=E— MR/t S
HiBE CC1 BBt
RE CC1IF=1, EFFEXINAIFYT, NF=EERNAYFET,
HIBE CC1 BENBA:
LB ERIAE TIM1_CCR1 57738, iRE
CC1IF=1, EFEXIMAIFET, MF=EENATIET, &
CC1IF E&J9 1, MIRE CC10F=1,
FEEERSEM. ZURKEE 1, BHBE0.
0: FoahfE;
1. EFIRITHES, FrE— 8RS I8 Mo

0 UG w 0 SMERAUITEER BARS O({BE 2T IM
RYAE), BEFOMIFTRETEL DIR=0(F_EIHE)MLT
HEEMIE 0, # DIR=1(B FHHE)NIHELEREE TIM1_ARR
AYE,

15.4.7. TIM1 $E3R/ELBARTNS1=E8 1(TIM1_CCMR1)

Address offset:0x18
Reset value:0x0000 0000

Output compare mode:

31 30 [ 29 [ 28 27 26 25 [ 24 23 22 [21] 20 19 18 17 16
Res Re | Re | Re Res Res Re | Re Res Re | Re | Re Res Res Res Re
S S S S S S S S S
15 14 [ 13 [ 12 11 10 9 [ 8 7 6 | 5| 4 3 2 1 0
ocEzc OC2M2:0] oclzzzp COE2F CC2S[1:0 ocE1C OCAM2:0] OCE1P ocE1F CC1S[:0]
RWV%V%QRWRWV%V%RW@@V%RWRW@RW
Bit Name R/IW Reset Value Function
31: 16 Reserved RE, —BHAHO
15 OC2CE RW 0 e 2 35 0 f5EE
14:12 OC2M[2:0] RW 000 HHHErER 2 #EiEER
11 OC2PE RW 0 LIRS 2 FRes e
10 OC2FE RW 0 IR 2 HuR(FERE
R 21542,
ZAESNBIERSE (MNGEL) | BN
00: CC2mBEWEE i,
01: CC2BBEWEE/MAN, IC2EIFETI2 L;
0 CC2801:0] AW 00 10: CC2 ﬁiﬁ?ﬁ@ﬂ%mﬁ)\, IC2 BREFFE T L;
11: CC2 BB BN, IC2 BEITE TRC L, &SR
R TAEE BBt AR B\ B RS
(4 TIM1_SMCR ZH1Z=8089 TS %) .
iE: CC2S {{EBEXAAY(TIM1_CCER FH1Z=siY
CC2E=0)74Ea 5.
IR 1 35 0 {5RE
7 OC1CE RW 0 0: OC1REF A% ETRF M \RIS;
1: —BNE ETRF MA\SBEYE, 5k OC1REF=0,

187/305



PY32F002B % Flit

Bit

Name

Reset Value

Function

6:4

OC1M[2:0]

RwW

00

R 1 R

ZAEN THHE %55 OCIREF BI5E, i OC1REF

RET OC1, OCINHKJE., OC1IREF 2EHE¥AER, M

OC1. OC1INHBEHEFERT CC1P, CCINP{i

000: /&4, MRS 78 TIM1_CCR1 5it#Es

TIM1_CNT [EfILEERYT OC1REF At

F;

001: CEMEEBEE1ABRBEBFE. Hit#s

TIMXx_CNT B9 8 5 1 3K / tb & &5 %7 88 1(TIMx_CCR1)

fEREIRT, 38%) OC1REF A&,

010: EEMNKREBE1IALHBEFE. Hit#:E

TIMx CNTHIESHR/LL R FF R

1(TIMx_CCR1)tEERY, 3&% OC1REF A,

011: FE5, % TIM1_CCR1=TIM1_CNT i, Bpst

OC1REF HJEEF,

100: SBHIATCHEBF., &8H OCIREF K.

101: SBHIABMEBF. &8H OCIREF 5.

110: PWM#&EE 1 - EA LR, —B

TIM1_CNT<TIM1_CCR1 Fi@i& 1 ABHEF, &l A %

WHEE, #E Fit#He, —8B

TIM1_CNT>TIM1_CCR1 B i@ i& 1 5 o B F

(OC1REF=0), BNAHHEBF(OCIREF=1),

111: PWM#ER 2 - EAE LA, —B

TIM1_CNT<TIM1_CCR1 FH@i& 1 AT, FUAE

WY, EETiHERT, —B TIM1_CNT>TIM1_CCR1 ¢

BIE 1 ABMEBF, SNATHEBF,

1. —H LOCK &3Ii& 7 3(TIMx_BDTR ZF28+HY

LOCK fi7)#fH CC1S=00(izBER: &Rt )N Z A e

&

iE2: EPWMAER 18 PWMART 27, RESLRER
T 7R HRIE P WRESEIUIRE] PWM R

Bf, OC1REF EBYEAES,

OC1PE

RwW

EHERAR 1 TR R

0: ZIF TIM1_CCR1 HZ=8i0FRaEEIhEe, AIFBRBA
TIM1_CCR1 &Hf7s8, BfES LElFR.

1: FFE TIM1_CCR1 S8 IhaE, E5RIF(Y
TR S TFBE, TIM1_CCR1 BT EEE IS4
FISRARE N HRIE .

i 1: —H LOCK 3Ii& A 3(TIMx_BDTR 77884 HY
LOCK fi7)#fH CC1S=00(izBER Bt ) NI Z A e
&,

20 (NERPOMERT, AJLMERIATIREHSFEER
TEA PWM RS, SNEZERERE.

OC1FE

RwW

LR 1 HERfERE
ZAFTINR CC tH XA SR N SHAAIMBINL.,
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Bit

Name

Reset Value

Function

0: tRIEITEMESS CCR1AY(E, CC1IERRIE, BIFERMA
EREFTFRY, LR SAYMAE—ERERT, BiE CC1
RIS/ NERT S 5 MNTEREIER.

1: BARIAR A ERCANERMSR R E T —IRHRIT
fic. Eitb, OC #IZE ALLREBFM

StURERTR. FKiFiRRIEB0ET] CC1 HithAavzE
RHR4ERE A 3 NRTEREILE,

OCFE WRIEEE#HEI S PWM1 B PWM2 &Rt/
F.

1:0

CC1S[1:0]

Rw

00

FERILLR 1 1E8%,

X2 ENEENAE (BNEE) | RENEEERE:
00: CC1BEHREEL,;

01: CC1BEWEE/MA, IC1BREIETI L;

10: CC1IBEHREENMA, IC1 M TI2 L;

11: CC1IBEWEENEA, IC1BREITE TRC L, AR
R TEE Rt AR 2R MBI A

(8 TIM1_SMCR Z57788/9 TS %) .

i¥: CC1S {IE@EXAT(TIM1_CCER 2178819
CC1E=0)42aI5HY,

Input Capture mode:

31

30 29 28

27 26

25 24

23 22 21 20 19 18 17 16

Res

Res

Res Res

Res Res

Res | Res

Res | Res | Res | Res | Res Res | Res | Res

15

14 13 12

11 10

9 8

7 6 5 4 3 2 1 0

IC2F[3:0]

IC2PSC[1:0]

CC2S[1:0]

IC1F[3:0] IC1PSC[1:0] | CC1S[1:0]

RW [ RW [ RW | RW

RW | RW

RW [ RW

RWJ[RW |[RW]RW | RW | RW | RW | RW

Bit

Name

R/IW

Reset Value

Function

31:16

Reserved

fREE, —HNO

15:12

IF2F

RwW

0000

TNIBER 2 Uik

11:10

IC2PSC[1:0]

RwW

00

BIN/EIR 2 T oMEs

9:8

CC2S[1:0]

RwW

R/LES 2 R,
X2 (ENBENSE (WMANEY) | REBARAEE:
00: CC2 BBE#WRENMHEH;
01: CC2BEWEENMAN, IC2MEIETI2 £;
10: CC2 BEMHECE/NMA, IC2BEIFE TI1 L;
11: CC2 BBHECENBAN, IC2 BEITE TRC Lk, IR
X TFERBfR AR 2SN e AT

(3 TIM1_SMCR 517889 TS [D%EHE) .
i¥: CC2S {IL@EXAAT(TIM1_CCER &788HY
CC2E=0)74E2aEH.

74

IC1F[3:0]

RW

0000

TNIEER 1 VIR

XIUEXT T BARRERERR IR KE. 8
ISIRARE— N BT ERR A,

EICRE N NSRS E—MNiHABEE:
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Bit Name

Reset Value

Function

0000: FouEiRes, LAfDTS SKEE 1000: KEHSRR fSAM-
PLING=fDTS/8, N=6

0001: SEEESTER fSSAMPLING=fCK_INT, N=2 1001: #f
$Ti=R fSAMPLING=fDTS/8, N=8

0010: SRHESER fSAMPLING=fCK_INT, N=4 1010: X#f
TR fSSAMPLING=fDTS/16, N=5

0011: SRHESHER fSSAMPLING=fCK_INT, N=81011: 3K#f
TR fSSAMPLING=fDTS/16, N=6

0100: SRR fSAMPLING=fDTS/2, N=6 1100: Z#f
$TER fSSAMPLING=fDTS/16, N=8

0101: SEEESIER fSAMPLING=fDTS/2, N=8 1101: E#f
TR fSSAMPLING=fDTS/32, N=5

0110: SRHESHER fSAMPLING=fDTS/4, N=6 1110: 5
TR fSSAMPLING=fDTS/32, N=6

0111: SEEHIER fSAMPLING=fDTS/4, N=8 1111: E#f
$TER fSAMPLING=fDTS/32, N=8

3:2 IC1PSCI[1:0]

Rw

00

BINAEER 1 TR STEs

X2{ENXT CCT1imA (IC1) BIMmn gL, —8B
CC1E=0(TIM1_CCER Ff7aa¥), TR IMesS1ii.

00: TIoHREE, HERMAO LS NRINE— NOAE
R—IRIR;

01: 82 PMEMHA—IRIER,

10: 8 4 NEHHRR—IXEEX,

11: 8 8 NEHHR—IXIH3X.

1:0 CC1S[1:0]

RwW

00

CC1S[1:0]: #EFR/LLER 1 5632,

X 2 (EMEENAE (EWANEE) - REARAEE:
00: CC1iBEWRENHEH,;

01: CC1BEWEE RN, IC1IMEETI £;

10: CC1BEHRECENMA, IC1 I TI2 L;

11: CC1iBEHEENHA, IC1BEIE TRC k., IER
WA ARy =P v i)

(2 TIM1_SMCR Z5178889 TS i) .

iE: CC1S{R{E@EXAAY(TIM1_CCER FHFaaHY
CC1E=0)A2a5H.

15.4.8. TIM1 H3R/LLEARTN 51588 2(TIM1_CCMR2)

Address offset:0x1C
Reset value:0x0000 0000

Output compare mode:

31 30 | 29 | 28 27 26 25 | 24 23 22 | 21 20 19 18 17 16
Res Re | Re | Re Res Res Re | Re Res Re | Re | Re Res Res Res Re
5 5 5 S 5 S S S S
15 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OcC4C . OC4P | CO4F . OC3C ) OC3P | OC3F
E 0OC4M[2:0] E E CC4]S[1.0 E OC3M[2:0] E E CC3S[1:0]
IC4F[3:0] IC4PSC[1:0] IC3F[3:0] IC3PSC[1:0]
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rRv [N R R | rw [ R R R [ R RT R R | RW | R RW
Bit Name R/IW Reset Value Function
31: 16 Reserved R, —BEAHO
15 OC4CE RW 0 MR 4 75 0 {88
14:12 OC4M[2:0] RW 000 Wb 4 B2
11 OC4PE RW 0 IR 4 TRk fhRe
10 OCA4FE RW 0 MR 4 HRIR(FERE
R/ 4 15688,
ZAESNEIERSM (BANGEE) | RN
00: CC4 BEWHECE L,
01: CC4BBEWEE/ BN, IC4MEIFETI4 L;
0 CCaspi 0] W 00 10: CC4 ‘@iﬁ?ﬁz@aﬁmﬁﬁ)\, IC4 BREJFE TI3 L; ‘
11: CCABEBWEE BN, IC4MEI7E TRC L., g
R TAEERERfL AR SMABIEFRS (B TIM1_SMCR FZF
BEAY TS 0EHE) .
iE: CC4S (NEiBI&XIART (TIM1_CCER 2778809
CC4E=0)7 a5,
7 OC3CE RW 0 HiHELE 335 0 588
6:4 OC3M[2:0] RW 00 MR 3 1R
3 OC3PE RW HIBEER 3 TR R
2 OC3FE RW HiHEREs: 3 HRiEfERE
TR/ 3154,
X2 fENGEENAR GENEL) | REARREE:
00: CC3BmEWEE L,
01: CC3BEWAE AN, IC3HEETI3 £;
o CC38[1:0] W 00 10: CC3 ﬁﬁfﬁﬁaﬁﬁiﬁ)\, IC3 BREIFE TI4 L;
11: CC3 BIBHEENMAN, IC3 BEITE TRC Lk, L&
R TAEER BB AR B M N BsE RS
(FH TIM1_SMCR 25778889 TS D) .
i¥: CC3S {XfEiBEXFRt(TIM1_CCER ZH7Z=8hY
CC3E=0)74 a5k,
Input Capture mode:
Bit Name R/IW Reset Value Function
31: 16 Reserved RE, —BHAHO
15:12 IC4F RW 0000 HINTEE 4 EiRes
11:10 IC4PSC RW 00 EINAEER 4 TR SEE
FERILLIR 4 15582,
X2 e GEENAR GENEL) | REARREE:
00: CC4 mEWEE ELH,;
0 coas AW 00 01: CC4BEWEE /M, IC4BEIETI4 L;
10: CC4 BEHKECE RN, IC4BREITE TIS k;
11: CCAB@EWHEE M, IC4MEIE TRC £, IHE
R TAEERERf AR B BIEFRS (H TIM1_SMCR 17
BR TS O%HE) .
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Bit Name RIW Reset Value Function
iE: CC4S (MEBEXFIRT(TIM1_CCER 25775819
CC4E=0)7 2aI5HhY,

7:4 IC3F RW 0000 HINIEE 3 EiRaE
3:2 IC3PSC RW 00 INAER 3 T4 ShEe
FEER/LUER 3 18R,

X2 fENGEENAR GENEL) | REARREE:
00: CC3BmBE#HEE L,
01: CC3EBEWEE/MA, IC3MEIFETI3 L;
10: CC3 BEHKECENMN, IC3BREITE TI4 L;
11: CC3 BIBFEENHAN, IC1 BEIE TRC k. LR
R TAEE BB AR B\ RS

(8 TIM1_SMCR /78887 TS &%) .
i¥: CC3S{XfEEEXAnt(TIM1_CCER 78819
CC3E=0)742a5H.

1:0 0C3s RW 00

15.4.9. TIM1 $E3R/LLEXEEESTES8 (TIM1_CCER)

Address offset:0x20
Reset value:0x0000 0000

31 |30 | 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Rse Rse Res | Res | Res Res Res | Res Res Res Res | Res Res Res | Res | Res
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | CC4 | CC4 | CC3 | CC3 | CC3 | CC3 | CC2 | €cC2 |cC2 | cCccz2 | cC CC1 | CC1 | CCH
s s P E NP NE P E NP NE P E NP NE P E
- - RW | RW | RW RW | RW | RW RW RW | RW | RW RW RW | RW | RW
Bit Name R/W Reset Value Function
31: 14 Reserved - 0 {REB, —EHO
13 CC4P RW 0 BN/BER 4 HiHRtE, 2% CC1P YA,
12 CC4E RW 0 BIN/BER 4 iHERE, £% CC1E RUfEIA,
11 CC3NP RW 0 BN/ABER 3 BExMaitiRIE. 2% CCINP RUiA,
10 CC3NE RW 0 wN/BER 3 EAMNEILERE, £% CCINE AUiffit.
9 CC3P RW 0 BINER 3 Hitkit. &% CC1P RUfEIA,
8 CC3E RW 0 BIN/ABER 3 tiERE. £% CC1E AUfEIA,
7 CC2NP RW 0 BINEE 2 ExMattkiE. £% CCINP RUfEIA,
6 CC2NE RW 0 BINEX 2 EANRIH(ERE. £% CCINE RUfEIA,
5 Ccc2pP RW 0 BINER 2 Editkit. &% CC1P RUfEIA,
4 CC2E RW 0 BINHEEX 2 HiERE. £% CC1E RUfEiA,
NI 1 EAMAI AR
0: OCIN ZEFHEH
3 CC1NP RW 0 1: OCIN{ERFAN
i¥: —HB LOCK Z3!(TIM1_BDTR Z7728+#Y LCCK {i)i&
79 38 2 H CC1S=00(@ B & Nt ) NIZAIARERIE
.
2 CCINE RW 0 BN/ABER 1 EAMA L SRR
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Bit Name R/IW Reset Value Function
0: X - OC1IN ZEIHH, it OC1N AY%)HH SR
F MOE, OSSI, OSSR, 0IS1, OIS1N, CC1E {ifYfA.
1: FFE - OCIN (ESmtBIXI AT ), FimHET
&% MOE, OSSI, OSSR, OIS1, OISIN, CCIE{i
A,
EINRER 1 AR
CC1 BB E IRt
0: OC1 BHEFEH
1: OC1{REEFE
CC1BEmENRA:
CC1INP/CC1P (&N ASMIRESH TITFP1
TI2FP1 B9,
00: A/RHE/LEFHG:
TIXFP1 EFHOER (k. SR TR, JMNEBETEPEK
finRER)
TIXFP1 ARE (IR, fmiIgesE)
01: RAE/TEEG:
1 cotp - 0 TIXFP1 REEOBER (k. SR TR, JMNEBETEPEK
fiRERT)
TIXFP1 RAE (IR, fmAgssiEst) .
10: {REE, FAEFEAXNERE.
1M1 ARAEXE
TIXFP1 ERFITIEEERBR (k. SE TR, 5+
BRRTERERALAREICT)
TIXFP1 A8 (ITHEER) . XNECEA RN AT imiDes
&
E:
1. FEAMAHEE, X—EMEN. MR TIMx_CR2
BfFaahiY CCPC i#KIRE, APA CC1P NEREMAIR
B1E com B RENASINETAE(E.
2.—H LOCK 43I(TIMx_BDTR 2577289 LOCK {i7)i& )}
382, NRZAIABERIERL,
EN/ARER 1 i ERE
CC1BEmRENRE:
0: X - OC1Zitid, FEit OC1 AYsIHER SRR T
MOE. OSSI. OSSR, OIS1, OIS1N, CC1NE ffYf&.
1: FFE - OC1 (EE5mBRINIRAVELHS I, HifHBF
. coiE W 0 #&#F MOE, OSSI, OSSR, 0IS1, OIS1N, CC1NE {i

HE.

CC1 BBERE BN

ZADRTE T iHERIER BREIRN TIM1_CCR1 &7
2.

0: HEIREELE

1: FEk(ERE
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Table265 BB HHTTIREAIE 4 OCx F1 OCxN IBIEATH) =

Control bits Output state
MOE | OSSI | OSSR | CcxE | CcxNE OCx output state OCXxN output state
0 0 o | BHBIE(SEREEITF), 0Cx=0, WAL (SRS,
OCx_EN=0 OCxN=0, OCxN_EN=0
i | (o ) _ OCxREF + Polarity
0 0 1 | MUERICSTERZRNTT), OCx=0, OCXN=OCXREF &},
OCx_EN=0 CCxNP, OCxN_ EN=1
] OCXREF + Polarity 2R | (STERTSRMTFT),
0 0 OCx=OCREF &} CCxP, OCx_EN=1 OCxN=0, OCxN_EN=0
, ) OCREF l9&%b (not OC-
OCREF + Polarity + dead-time
0 1 1 OCx_EN=1 REF) + Polarity + dead-time
OCxN_EN=1
X 1 0 0 | BHEELL(STERISRITT), OCx=COxP, | MitHEELE(STERTERNFFT),
OCx_EN=0 OCxN=CCxNP, OCxN_EN=0
T coptaa _ OCxREF+Polarity
1 0 1 | BHESLLCGERREIT), OC=COP. | ocuN=0CXREF xor COXNP,
OCx_EN=1 OCxN_EN=1
BRES (M AR
1 1 ; OCKREF+Polarity KPR (Mt EREE RN
OCx=OCxREF xor CCxP, OCx_EN=1 | F8¥F) , OCxN=CCxNP,
OCxN_EN=1
, _ OCREF f9E#} (not OC-
1 1 1 OCREF+Polarity + dead-time . .
OCx_EN=1 REF) + polarity + dead-time
OCN_EN=1
0 0 o0 | BHBIL(STERISITT), OCK=COXP, | MiBEIE (SRR SSHTF),
OCx_EN=0 OCxN=CCxNP, OCxN_EN=0
8 ? (1) AR E (SRR BT
B4ER9: OCx=CCxP, OCx_EN=0, OCxN=CCxNP, OCxN_EN=0
0 1 1| EmeEEE . BE—ANEREHERE, Rig OISx 5 OISXN FHREBRIAL
0 X OCx 1 OCxN F9BEEF, OCx=0ISx F1 OCxN=OISxN,
: 0 o | BB (SEREEKTF) WL (SERIZEEF) |
OCx=CCxP, OCx_EN=0 OCxN=CCxNP, OCxN_EN=0
1 (1’ (1) KRS (it EREE )
SR OCx=CCxP, OCx_EN=1, OCxN=CCxNP, OCxN_EN=1
1 1 1| EREE: BT —AERANENS, B OISx 5 OISxN FHRERRIRL OCx
#0 OCxN FUBEHEEF, OCx=0ISx F1 OCxN=0ISxN

15.4.10. TIM1 {+EE5(TIM1_CNT)

Address offset:0x24
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 19 18 17 16
Res Res | Res | Res | Res Res Res Res Res Res Res Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 3 2 1 0
CNT[15:0]

RW

Bit Name R/IW Reset Value Function
31: 16 Reserved R, —EHAHO0
15:0 CNT[15:0] RW 0 THEEERYE

15.4.11. TIM1 T4 35H52 (TIM1_PSC)

194/305



PY32F002B 2% F-Jiif

Address offset:0x28
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved {RER, —EHHO
Fs SmERAE
TTHEESA0RTESEE (CK_CNT) &F
fCK_PSC/( PSC[15:0]+1).
15:0 PSC[15:0] RW 0 PSC 837 HEHFH LR BRI IR ST
B, EEMaETEEs
# TIM_EGR B9 UG {ii5 0 B TIEE SRR AN IEHIES
i5 0,

15.4.12. TIM1 BEhEFHRMNEZFFE (TIM1_ARR)

Address offset:0x2c
Reset value:0x0000 FFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res Res Res Res Res Res Res Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARR[15:0]

RwW

Bit Name R/IW Reset Value Function
31: 16 Reserved {RER, —EHO
BHERENE
15:0 ARR[15:0] RW 0 ARR S8 THERSZNLIMNBE N EREHSFFR0E.
MENEEHNENTH, HEEEARTIE.

15.4.13. TIM1 ESiTEEE51FE5(TIM1_RCR)

Address offset:0x30
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res REP[7:0]
- - - - - - - - RW | RW [ RW |RW | RW | RW | RW [ RW
Bit Name R/IW Reset Value Function
31: 8 Reserved R, —EHAHO0
[BHRIHEERRYE
7.0 REP[7:0] RwW 0 FRETISEEINEEE, XEMAFRFIRE RSN
EimEE (RIFHRME A TEEEET
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Bit

Name

Reset Value

Function

R ENEIZRIETFRR) | RWEEHFE, UKRE
RSN = SRR R BT,

ERETITEIEE REP_CNTIXZEI 0, SF4&— \EfHHEH
FEIT#iE8 REP_CNT =M REPEFF 181t 8. BT
REPCNTREAERBAHPEMNSEHURCRENAE
# REP {8, [ It %f TIM1_RCR SEZRBANNFERAE
TREHAE SRR A REAER.

XEREE PWMERH, (REP+)XJNCE:

- EILAXSSHEXT, PWM EHAREE;

- FEROXIFRELXT, PWM EEHAEE

15.4.14. TIM1 }EER/ELES51EE: 1(TIM1_CCR1)

Address offset:0x34

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR1[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved REB, —EHAHO
R/ 1 RYE
& CCl1 BB E
CCR1 B TENZFHRIUR 1 578008 (T
B .
SNERAE TIM1_CCMR1 F1787(0C1PE {i) PRI ETEE
1, HIRREAN SRS 7T,
15: 0 CCR1[15:0] RW 0 BN, IESERSMRERN, HICEEEABENLRH
IRILLER 1 SHiFREP.
SRR RSB S T S1TEIES TIM1_CNT LEiRy
8, #FB7 oC1ixO HigiHES.
& CC1 BEfRENBA
CCR1 EaTHE—RMAEL 154 (IC1) E@maitE
FHE.

15.4.15. TIM1 {1/ ELERS1358 2(TIM1_CCR2)

Address offset:0x38

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR2[15:0]

RwW
[ Bit | Name | RIW | ResetValue | Function |

196/305




PY32F002B 2% F-Jiif

31: 16

Reserved

fREB, —HHO

15:0

CCR2[15:0]

RwW

R/ 2 B9

£ CC2 mBEfE

CCR2 BATHRALRIRIRNLIR 2 HF80E (FidsE
B .

WNERTE TIM1_CCMR2 E57788(0OC2PE i) PRIEIETREEE
i, HIRZREN SRS 7.

BN, RELERBMHRERN, HISEEEA RN SRR
RIS 2 Z1FEE.

LRI/ RS R 8 7 51T48E8 TIM1_CNT LAY
&, FBE OC O LHmHEE.

£ CC2 BB E M

CCR2 A TH LR 2 54 (IC2) EHANITEL
AL,

15.4.16. TIM1 }H3R/LLE =SS 3 (TIM1_CCR3)

Address offset:0x3C

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR3[15:0]

RW

Bit Name RIW Reset Value Function

31: 16 Reserved RE, —BEAHO

IR/ 3 HYE
# CC3 mEfE it :
CCR3 B A THRAIRIFIRLLR 3 HFe10E (Fus
B .
YNERAE TIM1_CCMR3 F7785(OC3PE {i) RIS,
1, HIRREANSRIS 7.

15:0 CCR3[15:0] RW 0 BN, RESEREMHRERN, HFEEEAENSHIE
SRIECER 3 HiFRe,
SRR RSB S T S1TEIES TIM1_CNT LEiRy
8, HB7 oC imA_ tHmHES.
# CC3mBfRcE A
CCR3EaTH E—RimAEL 3 54 (IC3) EMmaYita
BR{E,

15.4.17. TIM1 {3/ ELER 1358 4(TIM1_CCRA4)

Address offset:0x40

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res Res Res Res Res Res Res Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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CCRA4[15:0]

RW

Bit

Name

Reset Value

Function

31: 16

Reserved

REE, —EAHO

15:0

CCR4[15:0]

RwW

TR/ 4 BOE

£ CC4mBERE M.

CCR4 B8 TENLAHBNILE 4 HFHNE (s
B .

SNERTE TIM1_CCMR4 Z517a7(0OCAPE i) HroRIeETEE
1, HIAREA LRI 7.

BN, AEBHFHRBEHRERN, HFEEEARNXRH
FRILLER 4 25728,

LRI/ RS 7B 7 511H44E8 TIM1_CNT LUy
&, FBE OC O tHmHEE.

& CC4 BEmE M

CCR4 52 TH L—IRBINFHEE 4 B (IC4) 1EaRIITEL
BB,

15.4.18. TIM1 MEMIEXFFES(TIM1_BDTR)

Address offset:0x44

Reset value:0x0000 0000

31 30 | 29 [ 28 27 26 | 25 [ 24 | 23 [ 22 [ 21 [ 20 [ 19 | 18 | 17 | 16
Res Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 [ 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
MOE | AOE | BKP | BKE | OSSR | 0SSI | LOCK[1:0] DTGI[7:0]
RW [RW [RW |RW | RW | RW |RW [RW |RW [RW [ RW [ RW [ RW | RW [ RW | RW
Bit Name R/IW Reset Value Function
31: 16 Reserved RwW 0 {RE8, —HAO
FHitiERe
—BRFERMANER, ZHEGFLSE 0, 1RIE AOE iRY
B, THHEE 0HBEME 1. BWEEMBHEES
15 MOE RW 0 .
0: ZEF OC #1 OCN It EsEH AT R,
1: WMRIRE THEMAIERER (TIM1_CCER 7Y
CcxE. CexNE {i1) , MFFE OoC#
OCN #itH.
Baimtifese
0: MOE HBetki4E 1;
1 AOE R 0 1: MOE Bt E 1 SE FT— 1N EMSHEmE 1 (W
SRNEBATZL) -
i£: —B LOCK Z3!(TIM1_BDTR Z577287fY LOCK {31)i&
71, NRZIAEERAESL.
RIZERNRME
13 BKP RW 0 0: FIZFEWMNREFER,
1. NERASEFEER.
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Bit

Name

Reset Value

Function

iE: —H LOCK 4&3(TIM1_BDTR 251788+ LOCK £1)i&
791, NRZAIABERIEA.

12

BKE

RwW

RIZEThREERE

0: ZIFRIZFHAN (BRK K BRK_ACTH) ;

1: FFEFIZEBAN (BRK K BRK_ACTH) ,

i¥: —B LOCK £&BI(TIM1_BDTR 7728+ #Y LOCK {i1)i&
1, NEZRIARAIEHL,

11

OSSR

RwW

BITET "KARE" 1EE

ZAIFBF MOE=1 HiB&AEMaERT. IRBEEMAHAY
ERTEERAFHE OSSR (i,

2% OC/OCN {#8efiFinBg (/b fEaeEzes
(TIM1_CCER)) .

0: HERTBEATIERS, 21k OC/OCN #iH (OC/OCN f&#
BEHES=0) ;

1. MERNBEATER, —B CcxE=18] CcxNE=1, FF2
OC/OCN it FH it TR,

OC/OCN {FgeiatiES=1,

i¥: —B LOCK F&BI(TIM1_BDTR Z/728+#Y LOCK {i1)i%
72, WRZRIABERIEH.

10

OSsil

RwW

TRERT "RIORE" 15

ZAIAAT X MOE=0 Bi@iEiR Nt .

£% OC/OCN {FsefviF4HinBE (/b fEResifras
(TIM1_CCER)) ,

0: YERTBEATIERS, 21k OC/OCN i (OC/OCN {#
BERILE(ES=0) ;

1: 2 & B8R T {ERY, —H CoxE=18} CcxNE=1,
OC/OCN & 5t it H =i/ B8 ¥,

OC/OCN fEEaeimtiES=1,

i£: —B LOCK Z3!(TIM1_BDTR Z577287fY LOCK {31)i&
2, WRZAIARERIES.

9:8

LOCK[1:0]

RwW

00

PEIRE

ZALABE LER R TR S R,

00: BiEXMA, HERLTEHRP,

01: BERF 1, FEESA TIM1_BDTR 278809
DTG/BKE/BKP/AOE fii, TIM1_CR2 Z7785/Y
OISx/OISxN {i;

10: BEERE 2, FRESABERS 1 PSS, BARE
S CCilkttfz (—BERXBERT CCxS i/,
TIM1_CCER Z57F28#9 CCxP/CCNxP fi1) AR
OSSR/OSSI {iz;

11: 8EERR 3, FESABERS 2 PAOSAL, HARE
B\ CC#=Hifi (—EEXBERT CCxS ik A%iH,
TIM1_CCMRx 72289 OCxM/OCXPE fiI) ;

i ERHENS, RBEE—XLOCK I, —BBA
TIM1_BDTR &7:8, NEABFEE

ES(L,
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Bit Name R/W Reset Value Function
X RLERE
XL E KN [BJAC FLEATE], RIR
IXEAITE N T AN EMaH 2 [BRYFE X 3FEERT 8], Rik DT
RREIFEERTE] -
DTG[7:5]=0xx => DT=DTG[7:0] x Tdtg, Tdtg=TDTS;
DTG[7:5]=10x => DT=(64+DTG[5:0]) x Tdtg, Tdtg =2 x
TDTS;
DTG[7:5]=110 => DT=(32+DTG[4:0]) x Tdtg, Tdtg=8 x
TDTS;
DTG[7:5]=111 => DT=(32+DTG[4:0]) x Tdtg, Tdtg= 16
7:0 DTG[7:0] RW 0000 0000
x TDTS;
f5: & TDTS = 125ns(8MHZ), RIEEAISEXATIEIA:
0 & 15875ns, ELA<ATEST 125ns;
16us Fl 31750ns, EEATE 250ns;
32us Bl 63us, FHLKATEIA 1us;
64us Bl 126us, EEKATEN 2us;
i¥: —BE LOCK ZRE(TIM1_BDTR Z57F58hf LOCK {i1)i%
A1, 283, NXLENIABERE
%,
15.4.19. TIM1 S{F2EM0E
o)
s Reg-
Slister TANINIII[YIJIIISIFTIAIITTE 99N gm s
e
t
TIM Q =)
10 = ﬁ S |93 987
X
0 Re-
0| set olololo|o|o|o|o|olo
valu
e
TIM Z Z 2 4 0 O
1c dHAFaFgag MM | 43 g
g R2 SEREEEERERCZ 919
0 Re-
4| set ololo|o|lo|lo|o|o|lo|0|O 0 0
valu
e
TIM =) ”
18 oW o= , = ) Jd SMS
o | WMo HQ @ | ETFRO | g Ts[20] d 20
X R E
0 Re-
8| set olololo|o|lo|lo|o|olo|lo|o|lo|lo]o|oO
valu
e
TIM W w o
1 DI usgoog o W
0l '= qdHA3ddad4d4gdqgd3
ER g9 g 9o
é Re-
c | set ololo|ololo|o|o
valu
e
0| ™M 9999 |uusg5§5y
_ a9 o H gddagqg3
I R 44999 EEEE
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ister

31

29
28
27
26
25
24
23
22
21

20
19
18
17

16

15
14
13
12

11

10

oO=|l+® 2 O

o
o
o
o
o
o
o
o

A~ a2 X O

BG
TG
COMG
CC4G
CC3G
CC2G
CC1G
UG

o
o
o
o
o
o
o
o

@ = X O

OoC2M
[2:0]

OC2CE

OC2PE
CO2FE

CcC

[1:0

CcC
OC1M
[2:0]

OC1CE
OC1PE
OC1FE

[1:0

@ = X O

IC2F[3:0]

IC2PSC [1:0]

cc
2S
[1:0

CcC
18

IC1F[3:0] [1:0

IC1PSC [1:0]

set
valu

O-~Xx o

TIM

CM
R2(o
utput
cap-
ture
mod

0OC4M
[2:0]

OCACE

OC4PE
COAFE

cC
4S8
[1:0

CcC
OC3M

[2:0] [1:0

QOC3CE
OC3PE
OC3FE

Re-
set
valu

O-=Xxo0o

TIM
1.C
CM
R2(l
nput
Cap-
ture
mod

IC4F[3:0]

IC4PSC [1:0]

cc
4S8
[1:0

cC
3S

IC3F[3:0] [1:0

IC3PSC [1:0]

Re-
set
valu
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~o 0o RO

Reg-
ister

31

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

ON X O

TIM
1.C
CER

CC4p

CC4E

CC3NP
CC3NE|
CC3P

CC3E
CC2NP
CC2NE

CCc2p

CC2E
CC1NP

CC1INE

CC1P
CC1E

Re-
set
valu

o

o

o
o
o

o

o
o

AN X O

TIM
1.C
NT

CNT[15:0]

Re-
set
valu

O N X O

TIM
1P
SC

Re-
set
valu

ON X O

TIM
1A
RR

Re-
set
valu

O WX O

TIM
1R
CR

REP[7:0]

Re-
set
valu

A WX O

TIM
1.C
CR1

CCRI1[15:

0]

Re-
set
valu

o WX O

TIM
1.C
CR2

Re-
set
valu

Owx o

TIM
1.C
CR3

Re-
set
valu

o~ X O

TIM
1.C
CR4

:0]

Re-
set
valu
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o
1=fReg-
AR EEEEEFERREE R ECEE R R P
e
t
LO
TIM Wl o o oA
0| 1B QoYY Aa [(13'; DTG[7:0]
L | DTR =29 g9ty
4 | Re-
4| set olololo|o|lo|lo]lo|o|lo|lo]o]|oO 0|0
valu
e
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16. BHENZE (TIM14)

16.1. TIM14 &7t

EBFRERTRS TIM14 EHAJJRAEFRS SRRRIXAIAY 16 {1 B ok 4iEs k.
EERATZMEE, SENERNSSHIBKTREGNRER)SE LR R HILEM PWM),
(ERAERS 2a T 47=R40 RCC RITMEHIRETOSMRs, BTREFAIZ AR LAE L M2 LA ZR0EE

%O

16.2. TIM14 = E454¢
16 (IEIEhAERER_Fitee

1MBSIEE, R

> BN

> iR

> PWM4ER (IBEIIFHER)

B UITNERAER A R

> BT IHEEEm LR, TTEESIA L EITR )
> BN
> iR

16 (P JRIZ (A LASERHMES) TR MRS, THENRRRTITIRRAIDINEREN 1 ~ 65536 ZERMEREE

TIMx_CHI[ ]~ 3l

Internal clock(CK_INT)

CK_PSC

Y

PSC prescaler

TI1 TI1FP1 IC1

Input filter &

»
'

edge selector

prescaler

| Trigger
"1 controller Enable
counter
U auto-reload register
—>> ul
Stop, clearll} /l:/y >
CK_CNT —>
> +/- CNT counter
Cll u ﬂ C1l
Yy —>»
IC1PS | capture/comp | OCIREF | Output oc1 > ]
4 are 1 register control
TIMx| CH1

Note:
REG

Preload registerstransferred to active
Registers on U event according to
control bit

Event

Interrupt
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16-1 TIM14 ZE{IHEE]

16.3. TIM14 IhEEH AR

16.3.1. HIEPT
XN ERT SR B E— N RIS 16 A1 EiHEEE, et @I — NS Sise

1831,
REAILUESITHIES,. BoERES S FsfIMoinsiras, BT EEsE Ti T LURE.
AR B TTRAE:
B HEEEsTEEE (TIM14_CNT)
B RS TFRE (TIM14_PSC)
B EHIERHEEFSR (TIM14_ARR)

BaERER T Faaaitail, SELENERRT T ENniERSFes. RIBE TIM14_CR1
B PRIB TSR (ARPE) RUIRE, MEHFTFSINT—EHESRNEFRSM UEV iHE
PR FETFEE, HiITEEEATI Y TIM14_CR1 7728 UDIS A& F O BY, FeAEFHEtt, FHs
B RTLARARI =4,

THEES T MBS AIAT S CK_CNT IRE, (NHIREB TiHE1Es TIM14_CR1 Z{7E8P AT ERE8Fae(

(CEN) Bf, CK_CNT AB,

A, BT TIM14_CR 27172849 CEN RIf9— AT ERRS, ITTEEEFFAITTEL
FRaSmEsaR

TR SRER T LA 40RO $4% 1 2 65536 ZEIRMERES M. BERET— (£ TIM14_PSC FHFsH
1Y) 16 (ZFFeSiEHIRY 16 fIitEEs. EAXMEHISTFESEHEE YR, B EaiThRNER. FAIFS IR
BIISHIE F—IRE RS HEISRAIHRA.

TESE TETHERET, BEEFs s S 8ms =,

cx _psd JUUUiUyu eIy

CEN ‘

Timer dock = CK_CNT UL L LT
Counter register F7 F8 m@ FC) 00 01 02 03
Update event(UEV) j

Prescaler control register 0 1>< 1

Write a new value in TIM1_PSC

Prescaler buffer 0 1
Prescaler counter 0 ﬂnﬂnﬂnﬂ

Bl 16-2 SO RIS SN 1 22 2 B, H4EsRIRS Bl
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o pse R
CEN ‘

Timer clock = CK_CNT ﬂ ﬂ
Counter register F7 F8 m@@m 00 01

Update event(UEV) T

Prescaler control register 0 < 3
Write a new valuein TIM1_PSC
Prescaler buffer 0 >< 3
Prescaler counter ONTAZA3BAOANTIAZAS

16-3 ST IRRRAISEIM 1

ha

E 4 B, THEERRIRTFE
M Eit#iEst

THEEEM O IHEEIEaNEEE (TIM14_ARREFFHIE) . AREXM 0 BFFAITE, Frd—MTEEss
HEM,

BMTEUEER, FEFEHEN. £ TIM14_EGR HEEP(EI XA AN)IRE UG it @4 —
SEEEM.

IRE TIM14_CR1 7780 UDIS fiz, RJLAZEIETEFEM, XERATLUB RS S FaaPEANNE
R, F5free. £ UDISAREZ 2RI, BAT-EEHMEM. BRI, BEIHEESKIBM 0 Frg, R
DIRERATTHEARE O(EFID SRERAIEEARZE), o, WIRIRE T TIM14_CR1 FH1Fe8HHY URS ((FEHEEHT
BK), 188 UG =L —1"EMEM UEV, BRHRNRE UIF & EIART=EHRT). XEN T ERIERE
X FiERRIHEMEERT, RIRS = ERAIR AT,

IRE—ANEHEME, MENSFRENEN, EHRI (I URS ()IREEFMREAL(TIM14_SR HF
88chfY UIF {i2).

B B AR E E AT S FEAYE(TIM14_ARR),

B TASIRESAIR N X BN FsAYB(TIM14_PSC HF=80IHNS).
THNFRRER T UNERESRE TR TA, = TIMX_ARR=0X36.

oK psc HuUUUiuuueuy

CNT_EN ‘

Timer cock = CK_CNT Uiyl ugudl
Counter register 31 )32(33)(34) 35) 36 00) 01) 02){03/{ 04} 05} 08}, 07
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

16-4 LT EERATFE, AIBRITEPO SRR F9 1
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o psc uiyuguuyyuuy

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ T ﬂ ﬂ ﬂ ﬂ
Counter register 0034 0035 0036 x 0000 0001 X 0002 0003
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

16-5 TH4RERATFE, RBRRIFRO SRR F79 2

e psc L Junsl

CNT_EN

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register 0035 0036 0000 0001
Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

16-6 LT E=RATFE, PSRRI SRR F 0 4

CK_PSC JUUUUU

CNT_EN ‘

Timer clock = CK_CNT ﬂ

] ]
Counter register 1F 2

]

[

—

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

16-7 THERRRRI FE], EBRT RO HEF N
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o psc Uy UL Uy
CNT_EN ‘
Timer clock = CK_CNT Uy

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF >< 36

Write a new value in TIMX_ARR

16-8 THE4RRATFE, 2 ARPE=0 BSRYEHHZEM(TIMX_ARR ;RBFEEN)

o b uuUUiuyyyy oyl
CNT_EN |
Timer dock = CK_CNT uuUuuyUUUu]
Counter register Fo

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 ><

Pal

36

Auto-reload shadow register F5 >< 36

Write a new value in TIMx_ARR

16-9 ITHIESATFE], 2 ARPE=1 FTHUEFHEEH(FZEN T TIMx_ARR)
16.3.2. HIEhiR

THAERAORTIPEMERRT Y (CKLINT) 2. TIMx_CR1ZHF=549 CEN {if]l TIM14_EGR FF=80Y UG {u

RLFraEHINL (BRT UG Mk BaElRIl) | Reg@dsdsEeft(il. —B& CENR 1, RERRIThRIEDS
STRRTRAtAT .
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CK_PSE

Aulninpunnnnnng

CEN=CNT_EN |

UG

CNT_INIT

[ ]

Counter clock = CK_CNT = CK_PSC

Counter register 31

IERENENERRRR AR

32) 33)(34) 35) 36/ 00} 01,0203 04) 05 {06} 07}

16-10 —ARIRTC T ROZHIERER, PRBRIFROSAREF9 1

16.3.3. HHIR/LLEEE

BN RIEE AR RSGE — M N RE TR (B % 57, BREMRIBNID EFIEK.

SIS RO MeS), MEHERo (risstim ).

|- T T T T T T T T T T T T T T | r--—-—-——"F~"~>"~>>7"~~~T7T7 77— 77— —— 1
| Intput stage | [ APB bus | |
| | | Output stage |
' | _ ' |
| | | APB interface | |
| | Qurite CCR1H |
Read CCR1Y | |
| read_in_progrgss | rite CCR1L
| Read CCR1 | | R [ |
apture/compare prefoa | |
| | register
| |
captureitansfer |
| compare_transfer |
|
: ccis(a] Capture/compare shadow | | TiIM14_CCMR1 |
| €C15[0] register |Comparator (from time base) |
M14 EGR >
capture ! |
“—»ccm CiE I | CNT>CCRY et et ner 5 |
5 utput
| | | CNT counter | | CNT=CCR] Mode Mod oc1
”|_Controller o ode
| | > Controller [TIM14_Cl
| | | |
I | I 1im1a_comr[ ocim | [car | [ cae | |
- - _____ ) | TIM14_CCER -:I
' |
I TIM14_CH1 |
Tl
Filter TiF | Edge I
| DTS . | downcounte P Detector |
| > Divider IC1PS) |
>
| /1/2/4/8 |
| ICF[3:0] TIM14_CCER A A :
| TIM14_CCMR1 |
|
| [ ccaspr:op | icpsiao) | [ ccie | |
L Intput stage TIM14_CCMR1 TIM14_CCER |
____________________________________________________ )

& 16-11 TIM14 A/ RIEEE
EANSBOXIERE Tix MANEERE, HE—NERENES TixF, AR, — NeikbERANLSEN
BEFE—MEE(TixFPx), BRLUWEAMEIZFHIZSAM N A EEPRIES. ZEEBETD SUHNER

EFfFaa(IcxPS),

BRSO TE—NPERE (B8 FARE, BIRRREREHHESHINRML.

IR EIR A — N RS as il — I F S ek, ISR (R PR S TR,
ERES, BIRREER FEFRL, AEBENRIREFESRT.

ELURIRIT, RS TFRIABHERZR FHEaT, AR FEHraatRSNit S=H TR,
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16.3.4. FANHRIRZ

ERAERET, SaUF lox FSENNSEE, NSRBI EERLLR ST
(TIM14_CCRx) 1, MEFRSEMALRT, HHRAY CoxIF #nE (TIM14_SR Z57728) 5 1, SRS MHR
4Rt, CoxIF inE B2 NS, BBAESHFFIRE CoxOF (TIMx_SRZ57728) #%5 1, 5 CoxIF Hi&k& CexIF,
RS PR EIE B AT SRR CoxIF, B CexOF=0 AJ3&kR CoxOF,

AT BIFSBRRNEIE TI1 AR EFHERHEIRITELESAY(EER TIM14_CCR1 FHF2sh, BT

B EEEMELR: TIM14_CCR1AUERERITIREAN, FTLASATIM14_CCMR1ZH788+#JCC18=01,
HECCISKTH 00 R, WEHEE BN, FH TIM14_CCR1 HEFHRLTHRIE,

B REMAGSNER, EERANRKSEARENEE (BMBWMAAR Tix i, BARKSEEHCE

TIM14_CCMRx FH#F28HRY lexF i) . RIRBAGSHERS 5 W ERBRIREREE, i1
MECERRESNEERT 5 MItERE. Eitt, FATT(LL DTS SAER)IELESRAF 80X, BHRIATE T £
—IXRERRNOIEEN, AEH TIM14_CCMR1 HFegFEA IC1F=0011.
B T BERBWEEIRAE, £ TIMx_CCER FH1FesEA CC1P=0 (LFG) (F1 CC1NP=0)
BEERMAMOMEE. EXMIFH, RIBFERFREEE—NERRIETEEINZ], Finosnss
WEEIE (5 TIMx_CCMR1 772849 IC1PS=00) ,

m iRE TIMx_CCER Z7728H0 CC1E=1, AIFmsRITEEEnERIBkS e .

MRFE, WTIRE TIMx_DIER 2788+ H) CC1E M AIFIERFRiEX

HRE— NIRRT :

B AR TR, ITEEINEREEES] TIM14_CCR1 &H17es.

B CCIF iREHHIRE (PR E) » BREED 2 NELHIRAT, M CC1IF RE#WIBERR, CC10F g
=1

B IMRE T CCIEf, WEF=4E—PFEnEK,

ATHEFRENGEY, ENEEHPNEHRS 2, EBEUE. XEN TEREREEHPMNEEITEZ

[EFEEEUEZ RIAT Ber =4 R ITE SR,
E WP NSRBI HE ETE TIMX_EGR H#ERAY CCxG iRF=4.

16.3.5. BEMHE

FE%ARIT (TIM14_CCMRx Zfz=s CCxS bits = 00) T, HHELi(SS (OCxREF FIfERAY OCx) B
BEERRGENEREIIRTS, MM T B S Fas N SER Rt AR,

5 TIM14_CCMRx Efzas+HEMAY OCxM=101, BPas&d/imHtii(ES (OCXxREF/OCx) ABHRE.
X#¥ OCxREF #GRE ST (OCXREF IR ANEHEFER) , FRY OCx 5% CCxP IRMEAHMBRAYE.

flgn: CCxP=0(0Cx HFEFARY), N OCx #ERENFEF.

& TIM14_CCMRx Z1F2851Y OCxM=100, AJ58E OCxREF {55 H1K.

ZIRIUT, £ TIM14_CCRx &/ F S 78l #as Z BRVELIBAERTT, HENARSESRIER. X8
£ T ERYE H RS — T PN,

16.3.6. HHELERAIRT

LEIIhRERAkREH— M, SE R —REENIRAELR.
SRR SRR S FRIRNSER, B TR T E#E:
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B SRS (TIM14_CCMRx Z772849 OCxM {i)F0HH#R 14 (TIMx_CCER Z57788+f CCxP {i)
EMREREEXNNS M L, EHRITER, HH5 BT LMRFERIEBF(0OCxM=000), HIZEMK
BXEBF(OCxM=001), #HIREMIHETF(OCxM=010)zi#H1TEIFE(OCxM=011),

B REPUTRESSFRRPRIRERL(TIMX_SR BF2e+H CexIF fi7),

B HRETHENAFRIER(TIM14_DIER 788 RY CoxIE i), RF=4—/ ehikT,

TIM14_CCMRXx HJ OCxPE ii%3% TIM14_CCRx SRR EE(F AR S1FE,

S BHE T, EFSEM UEV X3 OCXREF #1 OCx HitHi@B SN, REAEETLUAZIHEESH—

AR, BEHRERX(ERIMER ) heekmE— N EikR. (HELXENX, &85 OPM)

Write B201h in the CCIR register

TIM1_CNT 0039 Xo003a Xo038  \ T 8200  B201)

TIM1_CCR1 003A B201

\ /

Match detected on CCR1
interrupt generated if enabled

OC1REF=0C1

16-12 EHEE AR, #95% OC1

16.3.7. BKHEERAT (PWM) &z

PP EETEIT L4 — N E TIMX_ARR SH17=8HEMMEE. B TIMx_CCRx HF2aE G =HiE
=1

£ TIM14_CCMRx 772884 H) OCxM IBA “110" (PWM#RZ 1) 8 “111" (PWMIER 2) , Rl
M7 EE OCx MHEE £ —kK PWM, &/RIRE TIM14_CCMRx Z57788 OCxXPE fLAEREHEN AYTEE
HS5EFE, SEFRERS TIM14_CR1 52841 ARPE (i (2@ LitEEih O ifiEh) (FeeahEss;
TR = 7 es.

RERE—NERBHNIHR, RS FR e ER F5Fes, BT EEsFaitEca, ©
MBTIRE TIM14_EGR FH1788HRI UG (RAIIBITE NS FasE.

OCx RIMRMERTLUBIS ER47E TIM14_CCER 728+ CCxP {7iRE, BrIlliRENEBEFEESEES
FEM. TIM14_CCER FH1Fe8HRY CoxE fif=Hl OCx ftHfERE,

EPWMIESL (8= 1 &850 2) |, TIM14_CNT #1 TIM14_CCRx tRER7EBHTILR, LIBERERE
TIM14_CNT < TIM14_CCRX,

ERTEHN RS R M LT ST A BEBr =4 BXISHETAY PWM,
PWM iliBxd5F4Es0

TEHE— PWMER 1 8961F. 2 TIM14_CNT<TIMx_CCRx Bf, PWM £&(2 OCxREF A5, &N
7K. R TIM14_CCRx PHLLREATENERZE(TIM14_ARR), M OCxREF {REFA'1’, MNRLLE(ES
0, M OCXREF {R%4'0",

TE TIMx_ARR=8 BiIiAXISFHI PWM BZHZELf.
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Counter register : nana 7 @@C
OCXREF ‘*““““‘W
CCRx=4

CCxIF

OCXREF
CCRx=8
CCxIF

OCXREF
CCRx>8
CCxIF

OCXREF 0
CCRx=0
CCxIF

16-13 IAXITFAY PWM K2 (ARR=8)

16.3.8. ERRKAET

EAPKIFARIV(OPM)ZRHIARSARTAI—MFS. IXFTMEI VAR — ), FE—MEFTERY
SERS Z JRF=E— MK EE AT R A= ARk,

AILUEE NETUEHIRR BT RS, FEREHIEBRIEE PWM RV 4. RE TIMx_CR1 &H7:8
) OPM (iiSiERBRpMEl, XAFETLALTHER B a4 T— 1S4 UEV BHELE,

(RELCBRIESTHERAIIREARER, AREF-E—1 M. BihZRl(HERRFEESAHMAR), Bl T
=1

o A EIHHEUSIN: 1HHEIES CNT < CCRx < ARR (53!}, 0 < CCRx),
TEIEPKTHRTCRZSLS).

TI2 ﬂ
OC1REF
oc1
TIM1_AR Rﬁ
TIM1_CCR FJJF
9]
€ J_,_f
=}
o
© ]
0 >
<>

tDELAY  tPULSE

16-14 ERRK PRI
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Bign, {REEEM TI2 MR EGNEI—N EFHEFR, SR tDELAY Zf5, 7E OC1 EFE—PMKEAR
tPULSE RIIEBKIH.

B%E TI2FP2 {EfA:

e & TIMx_CCMR1 Z7F85hRg CC2S=01, i TI2FP2 Bgd| TI2,

e & TIMx_CCER Z77884hfy CC2P=0, f§ TI2FP2 Befigta il EFHE,

o & TIMx_SMCR ZZ284h0 TS=110, TI2FP2 {ERMIETISISER0f0A (TRGI),

o & TIMx_SMCR 27289 SMS=110(f&1&=), TI2FP2 #FARE5IHELEE.

OPM BYiE R E Nt S RSB R e (B 5 FERT H AR T SIS TR S1ES)

o tDELAY 1 TIMx_CCR1 Z7Z28hiIERE .,

o tPULSE HERIEEEFLRBEZ BNZEEBERE N (TIMX_ARR - TIMx_CCR1),

o BREH AL VR ICECRTEF =4 M 0 Bl 1 BOIRHZ, HITEESHATIFEREERZEE— DN 1 2 0 B9,
BEEESE TIMx_CCMR1 F7F8EHI OC1IM=111, A PWM 5 2; iRIESEGGRFRTEHSES: &
TIMx_CCMR1 51§ OC1PE=1 ] TIMXx_CR1 Z77584h1 ARPE; SA/S7E TIMXx_CCR1 SFSehiESHE, 7
TIMx_ARR HFHIESEMREE, 88 UG BRFE—1NEMEN, REEFE 712 LN—MMNiASE
. Afflsh, CC1P=0,

EXAMIFH, TIMx_CR1ZEZ=25+H DIR #1 CMS {IRIZE(K.

EARBFE— MK, FTLUSNIRE TIMx_CR1 FH7Z728HR7 OPM=1, T F— BB (HITEEENE50
L ERER 0T ELETHEL. & OPM=0 /Y, ESHEA LS.

16.3.9. ERRREZS
AT TIMx ERISEREREIE, AT ERSRRL R, 3— P ERSRLTERIN, EFUNE—MMET
MEZRIERIRRROMT RS ITEN. B, (S ILEERMHATFRRIE,
16.3.10. i@ifitR3t
SORHENFNRL (MOHELE) |, fRYE DBG t&tkeh DBG_TIMx_STOP RUIRE, TIMx LT EIeRaE4RLLIE
FR(E, BEEL.

16.4. TIM14 S5

16.4.1. TIM14 5157352 1 (TIM14_CR1)

Address offset:0x00

Reset value:0x0000 0000

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

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

Res | Res | Res | Res | Res | Res CKDI[1:0] ARPE Res Res | OPM | URS | UDIS | CEN
- - - - - - RW RW - - RW RW RW RW
Bit Name R/IW Reset Value Function

31: 10 Reserved - 0 R, —EIEAHO

RIS SRE T, X 2 e AEERTRRAT R (CK_INT)S,

9:8 CKD[1:0] RW 00 - X
FrrBBRUSRAERT 2 [BIA D SALL 5l
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Bit

Name

Reset Value

Function

00: tDTS =tCK_INT

01: tDTS =2 x tCK_INT

10: tDTS =4 x tCK_INT

1: R, FEERXIEE

ARPE

RwW

SFIEE S50t S % nauiv]
0: TIM14_ARR Z1Ze8i8E%EH
1: TIM14_ARR Z/ZES2ENE S

6:4

Reserved

fRER, —EIEANO

OPM

RwW

BABK P15, (One pulse mode)
0: TEREFHEMRT, THEERELL;
10 ERETIXREHEM(EMR CEN DR, HEERELE

URS

RwW

BEHNEKIR

B BZANERE UEV SHER

0: MRAVFF-EEFHFUNER, WHAME—F4~E—1
EHTHRTEK:

- HEER R Tia

- RE UG U

1 WIRAFFEETHTENER, NWRABH =R ®L N5
E— M EHPENEK

uDIS

Rw

2FE

BESZ AL UEV B4

0: ftiF UEV, FE#(UEV)SEHHRTNAME—SHE7=4:
- MRS T

- 88 UG

WEFNSFEREA TS E.

1: ZIF UEV, AF4EEHEN, ¥TF5FS
(ARR,PSC,CCRX{REFEAIRYE.

MBIZET UG sk MBETUE RS R T — MBS,
T EIEERIFRS SREEH

BRI,

CEN

RwW

TR RS

0: Zbit#es

1: FEiHEEs

E ERHARET CEN(I/E, SMERRTHp. RIS
SRAABETIF. MAENXATLABEIE T R4 E CEN

L

16.4.2.

Address offset:0x0C

Reset value:0x0000 0000

TIM14 HRififEEES{F=s (TIM14_DIER)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CC1IE | UIE

RW RW
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Bit Name RIW Reset Value Function
31: 2 Reserved {REE, —EHHO
CC1IE: FuirmsR/ELER 1 Hhlr
1 CC1IE RW 0 0: ZEIFFEER/ELES 1 ol

10 SOVFIBER/ELAR 1 hity

UIE: RIFEFRT
0 UIE RW 0 0: ZIEEFHRT
1: FVFEFTRT

16.4.3. TIM14 KEF1F=E(TIM14_SR)

Address offset:0x010

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | IC1IF | Res | Res Res IC1IR
- - - - - - - - - - - Rc w0 - - - Rc w0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

Res CC10F Res CC1IF UIF
- Rc w0 - Rc w0 | Rc_ w0

Bit Name R/W Reset Function
Value

31: 21 Reserved - 0 REB, —EHAHO

TR 1 in

(RSB RAYIEEHEC S M\ AR B TR A A R
B4, ZIFCUHRBEMEE 1. CHKEE 0 SiEidiE
TIMx_CCR13& 0’ ,

0: TESHRTE;

1. RETIEBHIRSM.

19:17 Reserved - 0 {REB, —BHAO

EFRER 1 RS

R SERRYBEHKECE Joim \iket B B EFH okt AR
B4, ZIFCUHREMEE 1. CHKEGE 0 SiEidiE
TIMx_CCR13& ‘0" ,

0: TESHRT4E;

10 RELFHERIREM.

FFR/EE 1 SRR

RSB ABEHECE MmN RIRET, ZARCE B
1. 5 0 aizkRi{iL,

0: FTIIHR=4E;

1: CCIF & 10, HEEIECEWEEAE
TIM14_CCR1 778,

8:2 Res Rc_w0 0 {RER, 8= 0,

FRER/ELER 1 FRETiRIC

WNREE cC1 B EREBIERR:

SR ESHIUREN R E— RN Z A RE &
1, BHEHESO,

0: FILECRE;

1: TIM14_CNT 985 TIM14_CCR1 fY{EITHL.

20 IC1IF Rc_wO0 0

16 IC1IR Rc_w0 0

9 CC1OF Rc_w0 0

1 CCH1IF Rc_w0 0
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Bit Name R/W 5:?:: Function
WMRiEE cC1 BEEHMNER
LHPREHREMZABEGE 1, SRS 0 @I
TIM14_CCR1i&0,
0: FoHRINFEIR 4,
1 MINBREH EITHEESER RN TIM14_CCR1(E
IC1 B NEI SFMERIEERANIIE).
EFTRHTMRIC, SEEERSHNZUBEEE 1. BRK
#Hi& 0,
0: TEHBH~4;
1. ERSUEGNN, LSS5 FSNENENZAREE

0 UIF Rc_w0 0 1:
- & TIMx_CR1 2578809 UDIS=0, F=4EHE 4 i,
- & TIMx_CR1 Z1F=389 UDIS=0, URS=0, %
TIMx_EGR Z78809 UG=1 IIF=4 ==
(R3S CNT EFHIAN);

16.4.4. TIM14 HHE=ESFEE(TIM14_EGR)

Address offset:0x14

Reset value:0x0000 0000

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

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

Res CC1G | UG
- w w
Bit Name R/IW Reset Value Function
31: 2 Reserved - 0 fRE, —EAHO

PRI 1 B, ZRREE 1, BT TE— NS
RIS, BEHEE 0.

0: FoahfE;

1: EEE CC1 EFE— MRt IR S

BiBIE cC1 ReBEMEL:

1 CC1G w 0 RE CClIF=1, EFEXINAIFHT, NF=EBNAHENS
K.

HBIE CC1 RENEA:

METROTHEESEIEIAZE TIM14_CCR1 57728, 88
CC1IF=1, EFEXIRAYFYT, NF=EERRI-nEK,
# CC1FE& 1, MiRE CC10F=1,

FEEEREG, ZURKEE 1, BEEEHE O,

0: FoahfE;

1 EFVIRIITERS, FrE— S ESENEREN. F
B SRR B tEAS O(ERMD AR EAE).

16.4.5. TIM14 #EIR/LLEAIEINZF1FES 1(TIM14_CCMR1)

Address offset:0x18
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Reset value:0x0000 0000

i bR
31 [ 30 [ 29 | 28 | 27 [ 26 [ 25 [ 24 | 23 [ 22 [ 21 [ 20 19 18 17 [ 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res | Res
15 [ 14 [ 13 ] 12 [ 11 10 | 9 | 8 7 6 | 5 | 4 3 2 1 0
Res Res OC1M[2:0] OC1PE | Res | CC1S[1:0]
- - |RW]RW | RW RW - RW | RW
Bit Name R/IW Reset Value Function
31: 7 Reserved - {REE, —EHRO
BB 118
ZAEN THHS#(5S OCIREF B95E, M OC1REF
RET OC1, OCINHYE, OCIREF
ESEFER, M O0C1, OCINHEMEBEFERT
CC1P, CC1INP i,
000: A4, HIHELIRET 1788 TIM1_CCR1 5it#iEs
TIMx_CNT EJR9ELERIT OC1REF ANEAE
m;
001: MEMNEEBEINENBF., it
TIMx_CNT B9 {8 5 1 3% / tb 1 25 7 28 1(TIMx_CCR1)
fEERT, 38%) OC1REF A&,
010: TEMNKEBE1IALHBEF., Hit#H
TIMx CNTHIE SR /LL R F F &8
1(TIMx_CCR1){8=ERT, &%) OC1REF A&,
6:4 OC1M[2:0] RW 00 011: Ei%t. 4 TIMx_CCR1=TIMx_CNT A, &t
OC1REF BJEEF,
100: SEHIATHEF, 3&8H) OC1REF 1K,
101: SEFIABEMEF. &EH OC1REF A7,
110: PWMES 1 -
2@ Hit#AEt, —B TIMx_CNT<TIMx_CCR1 EHE@E 1 /9
BYEE, SUALTHBE,; EA Tit&H, —
B TIMx_CNT>TIMx_CCR1 B} B & 1 8 T 3B F
(OC1REF=0), BUAEMEF(OCI1REF=1),
111: PWMES 2
—H TIMx_CNT<TIMx_CCR1 B, @& 1 hTHEFE, &
WABHEBF.
iE: EPWMIRL 1 8 PWMAES( 2, REAURERN
7 ER B RE P WREEEICDIEEI PWM 12T,
OC1REF BB A KT,
ML 1 R R
0: ZEF TIM14_CCR1 Z{7ESAVTSEI08E, DIRERIS N
3 OC1PE RW 0 TIM14_CCR1 788, BEfES LE(ER.
1: FHE TIM14_CCR1 FHiF=sA0Ta=EIN8E, ESHERIFN
TR ZFERR/E, TIM14_CCR1 [T BT TS
ARSI HR135Fee .
1:0 CC18[1:0] RW 00 HRARIR: 1 1R,
X 2 frENEEnaR GaNEL) | REARASE:
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Bit

Name

Reset Value

Function

00:
01:
10:
11: Reserved,

iF: CC1S {IEIEEXAI(TIM14_CCER Z178809
CC1E=0)42rI 5.

CC1 BB E Nt
CC1IBIEMELE AN, IC1BREIE TN k;

Reserved;

Input Capture mode:

31

30

29 28

27

26

25 24

23 22 21 20 19 18 17 16

Res

Res

Res

Res

Res

Res

Res | Res

Res | Res | Res | Res Res Res Res | Res

15

14

13 12

1

10

7 6 5 4 3 2 1 0

Res

IC1F[3:0] IC1PSC[1:0] | CC1S[1:0]

RW]|RW | RW][RW| RW [ RW | RW | RW

Bit

Name

R/W

Reset Value

Function

31:8

Reserved

fREE, —ENO

74

IC1F[3:0]

RwW

0000

EINFEIK 1 SIRES

XIVZENT T BMARREIE R FIEREKE. 87
IR R — N T SRR ER,

BICRE N MNEHEar-E— M HAIBEEE

0000: FoiEies, LAfDTS SRAEE 1000: SEHESTER fSAM-
PLING=fDTS/8, N=6

0001: SRHESHER fSAMPLING=fCK_INT,
PR fSAMPLING=fDTS/8, N=8
0010: SEEESTER fSSAMPLING=fCK_INT,
FESTER fSSAMPLING=fDTS/16, N=5
0011: SEEESIER fSSAMPLING=fCK_INT,
FEAEE fSAMPLING=fDTS/16, N=6
0100: RHESIER fSAMPLING=fDTS/2,
TR fSSAMPLING=fDTS/16, N=8
0101: SRR fSAMPLING=fDTS/2,
$T= fSAMPLING=fDTS/32, N=5
0110: SEEHSIE fSAMPLING=fDTS/4,
TR fSSAMPLING=fDTS/32, N=6
0111: RHESIZR fSAMPLING=fDTS/4,
TR fSSAMPLING=fDTS/32, N=8

N=21001: ¥
N=4 1010:
N=8 1011: X
N=6 1100: E#f
N=8 1101: Fff
N=6 1110: ff

N=8 1111: it

3:2

IC1PSC[1:0]

RW

00

BINAEER 1 TR hEs

X2 IENT CC1iEA (IC1) HIFDIRES. —B
CC1E=0(TIM1_CCER Z7788%), NIFo4RssEil.

00: TFOHREE, MR LSNRINE— NOAE
BR—IRER;

01: 82 PMSEMHMA—IRIER,

10: 84 NEHTAE—IXEX;

11: 8 8 NEMHAR IR,

1:0

CC18[1:0]

RwW

00

CC1S[1:0]: FHIR/ELAR 1 1EEHE,
X 2 (EMXIEERYSE (BNGEIL) | RENBIRILEEE:
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Bit Name

Reset Value

Function

00: CC1BBEWRENHEH,;

01: CC1BEWEENRA, IC1HEIE T £;
10: Reserved

11: Reserved

i¥: CC1S{{EBEXAAT(TIM14_CCER 78889
CC1E=0)4 a5,

16.4.6.

Address offset:0x20
Reset value:0x0000 0000

TIM14 $53R/Eb i {EEESFa2(TIM14_CCER)

31 30 29 28 27 26 25 24 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | CCINP | Res | CC1P | CC1E
RW RW RW
Bit Name R/W Reset Value Function
31: 4 Reserved - 0 RE, —HAHNO
BINAEER 1 EAMAI AR
CC1 mEAcE AL :
3 CCINP RW 0 cotmP %‘Zfﬁ%‘;’ 0
CC1 BEEC SR :
CC1NP %1 CC1P EXSEFREN TUFP1 1RE (&%
CC1P k)
2 Reserved - 0 REB, —EHAHO
BINFER 1 ARt
CC1 BB E /Mt
0: OC1 =RFEM
1: OC1{REEFE
CC1 BmERE /IR
CC1NP/CC1P FE{LEIRE TIFP1 X2 TI2FP1 HOiRiE(S
1 CC1P RW 0 SIEMARSEERES.
00: A/RIB/EFHE: FERXRERE TixFP1 AU EFHE(EER,
Suftk, JMEREHERTAERT); |
01: RAB/TMIEG: #ERRER TixFP1 NTREIR(HER, &
fifhs, SMERRTSPEALAIRT);
10: {REE, ZECE.
11: FRMAE, JOHE,
EINARER 1 I fERE
CC1 BB EPEt:
0: i - OC1 ZELtiH
0 Co1E RW 0 1. F/E - OC1 {ZSHmbEIXNAEILS | CC1 BiEkkE
BN
ZALRE T IHIEERIER BREMIAN TIMX_CCR1 517
25,
0: ERERIE
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Bit Name RIW Reset Value Function
1: FETR(ERE
CcxE {3 OCx output State
0 B (OCx=0,0Cx_EN=0)
1 OCx=0CxREF+Polarity,OCx_EN=1
16.4.7. TIM14 i+E4=8(TIM14_CNT)

Address offset:0x24
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]

RW

Bit Name R/W Reset Value Function
31: 16 Reserved {RER, —EHHO

15:0 CNT[15:0] RW 0 THEESRE
16.4.8. TIM14 Fis33agE(TIM14_PSC)

Address offset:0x28
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
1-5 1-4 1-3 1-2 1-1 1_0 é é 7 6 5 4 .;» i 1 0
PSC[15:0]
RW
Bit Name R/IW Reset Value Function
31: 16 Reserved {RER, —E O
o sEsAYE
TTEMESRIRTESIER (CK_CNT) &F
fCK_PSC/( PSC[15:0]+1),
15:0 PSC[15:0] RW 0 PSC B8 7 HEHMEBMUTEREN LRSS 725M
8, EFEHaEitsEs
# TIM_EGR B9 UG i5;5 0 sli#f TFESAMETLAIMNIEHIZS
;§ 00
16.4.9. TIM14 BEERFLFFE: (TIM14_ARR)

Address offset:0x2c
Reset value:0x0000 FFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res Res Res Res Res Res Res Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARR[15:0]

RwW
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Bit Name R/IW Reset Value Function
31: 16 Reserved {REE, —BEHO
BaEEHAE
150 ARR[15:0] W 0 ARR @éﬂ%%%é%‘zA;EEmE’ﬂEzﬂi%ﬁk%ﬁ%_%ﬂ’ﬂﬁo
FHASE 12.4.1: WEHBTEX ARR NEFHIE,
SEMERRIENTH, HEEEATE.

16.4.10. TIM14 }5k/ELERSTE38 1(TIM14_CCR1)

Address offset:0x34

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CCR1[15:0]
RW/RO
Bit Name RIW Reset Value Function
31: 16 Reserved REB, —BHO
R 1 BB
# CC1BmBRE M
CCR1 BATHENLRIIRILR 1 HFe0E (T
B .
WNERFE TIM1_CCMR1 Z5788(0C1PE i) PRI TR
1, HIRRA SRS 7.
15:0 CCR1[15:0] RwW 0 BN, IAESERSMREN, WFCRHEABNLRIH
R/ 1 BfFEe,
LRIR RSB S T S1TELES TIMX_CNT LEERRY
&, F*B7%E OC1 i[O =S,
# CC1BBEENBA:
CCR1 22 THL—XREBNMEX 1 S (IC1) EHrIITE
BRE.

16.4.11. TIM14 $IREF2E(TIMx_OR)

Address offset:0x50

Reset value:0x0000 0000

31 [ 30 | 29 | 28 27 | 26 | 25 | 24 | 23 [ 22 [ 21 [ 20 ] 19 | 18 | 17 | 16
Res
15 | 14 | 13 | 12 11 [ 10 | 9 | | 7 ] 6 | 5] 4] 3 [ 21110
Res TI1_RMP
- RW | RW
Bit Name R/IW Reset Value Function
31: 2 Reserved 0 {REE, —EIEAHNO,
TERTSSEIN 1 EERRET
1: 0 TI_RMP RW 0 F\jﬁ%i)\ AE‘%%
BIREEUIEE.
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Bit Name R/W Reset Value Function
00:TIM14 j&@i& 1 &322 GPIO, B8 4UEFMAERIh
ab
BtEo
01: {RE§
10: TIM14 1BIE 1 iEES HSE/32 Adfh
11: TIM141BiE 1 &E2F) MCU BtfigiH (MCO) X/ MES
ER1BIY RCC_CFG 7788/ MCO[2:0JfiR ERiFER.
16.4.12. TIM14 ST{FEMHYE
o
ff| &
sl | HEYINYEIINYIRIYNE eI gSoaagNayyo o
e
t
o
P |4 447
_ | o
0 R1 (!J < J 3 O
X
0 Re-
o | set R
valu o|olo wiojofo
e
TIM1 m
=i
o | 4-D! d 3
X ER Q
0 Re-
c | set olo
valu
e
TIM1 o w o
o | 48 3 d 3
R q Q
X
1 Re-
0| set 0 0 0 0|0
valu
e
TIM1
g o
0 4 E g 3
« |_GR O
1 Re-
4 | set olo
valu
e
TIM1
4 C
CMR —
o
1(°Lt“ ociM | & 4 =
o | Pu 2:00 | o i =
x com- o 8
1 | pare
8 mod
e)
Re-
set olololo| |o]o
valu
e
TIM1
4 C
0 | Sim 2
1| put ICIF[30] | @ | @
g | Cap- o O
ture o ©
mod
e)
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~® 0 = O

ister

31

30
29
28
27
26
25

24
23
22
21

20

19
18
17
16
15
14
13
12
11

10

o

o
o
o

ON X O

CC1INP

Res
CC1P
CC1E

o

o
o

AN X O

CNT[15:0]

O N X O

ON X O

set
valu

A WX O

TIM1

CR1

Re-
set
valu

o
o
o

O U1 X O

TIMx
_OR

[1:

TI1_RMP
0]

Re-
set
valu

o
o
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17. RNFEERIZR(LPTIM)

17.1. @

LPTIM 2—5X 16 \Efdgs. LPTIM SRFMEINFRIPIREERIBEN S EEE TSLIRINFEN A,
LPTIM SINT —MRiERIBIIFIIE, AJIRMERTFRAITIRETIMRE, RIS ER(R.

17.2. LPTIM E451¢

16 {r[E_EiTE5Es

3fmosnes, BEA 8 NEIREISIREF (1. 2. 4. 8. 16, 32, 64, 128)
Elpvici:ngs

> NERATEMELSE, LS| APB B

B 16 BIT ARR T/E&#57788

et e R
17.3. {BINFEERIEE (LPTIM) IpRefEik

17.3.1. LPTIM {EE|

LPTIM
Iptim_pclk ‘ 4

« Clock domain Iptim_ker_ck clock domain
a
o
[ R
<
= B »
S
«™ LPTIM — >

Register S
Iptim_|pclk interface % 16-bit ARR

17 g A
< SNGSTRT v
g E—
A &
<« 16-bit
y counter

interface

Iptim| ker_ck
Igti'n_wkup

17-1 (RO AT SR

17.3.2. LPTIM ERIFIREHES
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% 17-1 LPTIM REH=2

Names Signal type Description
Iptim_pclk Digital input LPTIM APB clock domain
Iptim_ker_ck Digital input LPTIM kernel clock
Iptim_it Digital output LPTIM global interrupt
Iptim_wakeup Digital output LPTIM wakeup event

17.3.3. LPTIM E{If1A¢h

LPTIM B LAfER SRS ERE TR
Bid RCC #5t, aILAFER AP MESITE R TAEEE (ZAT$M5SaILATE APB, LSI, LSE BT
) .

17.3.4. FRA95H=S

LPTIM 16 fiit#88, A— M AEEN 2 XS TRoRes=HIkal, Mo sassosRbm PRESC2:01#=H].
TRIHETRTERER:
2= 17-2 TR SREEL

Programming Dividing factor
000 A
001 2
010 14
011 18
100 /16
101 /32
110 /64
111 /128

17.3.5. TI{Fi&E=X

LPTIM RE—Fp{#ER timer 123,
B ESER: (HITRSERIET, MASEHTRET, BEENTREESRERAELE.
B ERIER: SRS MRESEHFR, 2HXE ARR ERELE.
E(FREERITE, SNGSTRT IS 1,
— N A S EREENTTATRS. TITEESEZE, FHELX ARR Z R AR A= HERISH 20,

17.3.6. HiFa=E#

PRELOAD fi#=#l LPTIM_ARR Z{Z=slIEH A=
B 2 PRELOAD fif#E{i3°0": LPTIM_ARR FHFest(HIEHAEIZBIEH.
B 3 PRELOAD fU#fi& 8“1"BY: WREREEEEE6N, M LPTIM_ARR ST XHpIEHIERATERT.
LPTIM APB #0%1 LPTIM NiZZEEFARERIESEH, FE APB SN FIS NI BN AT eSS
B, FE—ERER. EHIERERRN, YuBeXLSFest T HIEIMISIRIE,

17.3.7. (EgEitAIEE

LPTIM_CR Z7788#J ENABLE {FT-{88/A 88 LPTIM P24, B ENABLE {Uj5, FEEEMT
THERT P BERERE LPTIM,
X4 LPTIM ZFr%, ZREE3 LPTIM_CFGR 1 LPTIM_IER 257725,
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17.3.8. 11E1E2E (i INDANG

ATHE LPTIM_CNT SR EN, RS
SEEMNE:

S EH LPTIM_CR 778300 RSTARE {iizHl. HiZf#EN 183, (HEiE LPTIM_CNT &H7a:895
AR EATEN AT,

RLER, 77 aIEEiEE LPTIM_CNT Z7as, W T 2 RIZipRFHERESER, SR8, SR

RiZHERTEN.

FEIENR:
o (FEERLSENINT, FKESEN LPTIM_CNT; SEIRIEABEEE LPTIM_CNT SH778809i 844
R

£ LPTIM H#AJ$hi5HE PCLK/HSI B, i&E£57518) 2 RBABERIEEHE 5.

17.3.9. Fif{tE3xX (debug mode)

LA debug 185, BURTF DBG 152 DBG_LPTIM_STOP g%, LPTIM SiE4keEE=E T 1E,

BEFLETLE.

1

7.4. LPTIM {EIhEE

Z& 17-3 LPTIM REMEIHFEEIRIX 5!

== R
Sleep &S0, LPTIM interrupts cause the device to exit Sleep mode.
Stop

&850 when LPTIM is clocked by LSE or LSI. LPTIM interrupts cause the device to exit Stop.

17.5. LPTIM Hajh

SR THIEME LPTIM_IER F17a8P(ER8, MIIXLCSAIGAE pl R i/ IREE S -
B EEIEFINEITES

IR LPTIM_ISR H78 (RSHFFR) PRIENIREE 1/5, LPTIM_IER H1788 (hUifERESHF

28) PHOERAARE 1, NIARF4EriT.
FRES g
EAERLE | SHESEFROASLPTIM_CNT) S EMENINEEFRIASIE(LPTIM_ARR), EiRSER
17.6. LPTIM FH1F83

17.6.1. LPTIM RIS S1E:S (LPTIM_ISR)

Address offset:0x000

Res

et value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Res | Res | Res | Res | Res | Res | Res | Res | Res SK ARRM
F r
Bit Name RIW Reset Value Function
31: 5 Reserved - 0
BNEH 7 EH OK,
ARROK HfEHHEE, LUE 2% APB B\&&Xs
4 A, R 0 HEHRE L/LJ_\;”MFBEIg e
LPTIM_ARR WS#Z(EERIN7SH. M LPTIM_ICR.AR-
ROKCF B\ 1 &J;5BR ARROK 15
3: 2 Reserved - 0
BaiEH i
] ARRM = 0 ARRM HEHIZE, 1BXIRFEER LPTIM_CNT 77288
UL LPTIM_ARR Z17e809{E. M LPTIM_ICR Z17=siY
ARRMCF iiE A\ 1 aJi&EkR ARRM #RE&
0 Reserved

17.6.2. LPTIM ;&2 1FE (LPTIM_ICR)

Address offset:0x004
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AR- ARRM
Res | Res | Res [ Res | Res | Res | Res | Res | Res | Res | Res ROKCF Res | Res CF Res
w
Bit Name R/IW Reset Value Function
31: 5 Reserved - 0
BiESESFEIEH OK BRI,
4 ARROKCF RW 0 BEZAIBA 1 85568 LPTIM_ISR Z577287fY ARROK 1R
Ty
3. 2 Reserved - 0
INE L LA EIR RS
1 ARRMCE RW 0 SFEE U= E s

BEZAIEN 1 815k LPTIM_ISR 775849 ARRM R

0 Reserved

17.6.3. LPTIM HRiifi{#5EZ1Fss (LPTIM_IER)

Address offset:0x008

Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res Res Res

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

Res | Res | Res | Ress | Res | Res | Res | Res | Res | Res | Res ROKIE Res | Res IE Res
RW RwW
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Bit Name R/IW Reset Value Function
31: 5 Reserved - 0

BB TR EH OK fifEge.
4 ARROKIE RW 0 0:ARROK Fhlfr&E g
1:ARROK HalffrfsEgg

3: 2 Reserved - 0
SFIEE U Rl ES=
1 ARRMIE RwW 0 0:ARRM HhlEEFH
1:ARRM FhBf{#RE
0 Reserved

17.6.4. LPTIM fg&EZH{=5S (LPTIM_CFGR)

Address offset:0x00C
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res Res LP g EIZ-) Res | Res | Res | Res | Res | Res
rw
15 14 13 12 11 (10 | 9 8 7 6 5 4 3 2 1 0

Res | Res | Res | Res PRESCI2:0] Res | Res Res Res Res Res Res Res Res
rw | rw ‘ rw

Bit Name R/IW Reset Value Function
31:23 Reserved - 0
HiEeaEiER
TOINEAESEH LPTIM_ARR SR8 E R
- PRELOAD e 0 h}b_ﬂ\ﬁdﬂxﬁﬂ PTIM ?ﬁaﬁ%ﬂ;ﬁﬁ
0:8)K APB B&Bih0eEHEi7es
1: 5172 E4BI LPTIM FEERLS ShA &
21:12 Reserved
REE bt
PRESC fIBECEMDIMEEDINFRE. ©ILAR NS EAY
— N EE:
000:/1
11:9 PRESCI[2:0] RW 0 001:/2
010:/4
011:/8
100:/16
101:/32
110:/64
111:/128
8:0 Reserved - 0 {RER, —EHHO
17.6.5. LPTIM =§I57=88 (LPTIM_CR)
Address offset:0x010
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
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15 14 13 12 11 10 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Esg C}l_%%'.\ll_- CNTSTRT SS'I"\II-'SI' Et‘é
rw rs rw rw rw
Bit Name R/W Reset Value Function
315 Reserved - 0
EEEENfERE
. RSTARE AW 0 IR E 1708 0. 24 RSTAREIREN RS, X
LPTIM_CNT f{EHEEEG RIS R R EE
LPTIM_CNT SHEFEERE.
THHERENL,
ZABREE 1, BB, REN "1 Y, HArEhtA
LPTIM_CNT i+ FFRELEM. BTIHEMNELSR
3 COUNTRST RS 0 r¢ CREEERLSIER 3 4 LPTIM RiZETHERZ B¢
B (LPTIM NizBd$Ha] 8825 APB BIIAR) .
iE: £ COUNTRST EfmEHiERA "0" ZAl, TIHHER
BEBHIREN 1" BElt, MEESREHEIREN 1" Z
B, MA&E COUNTRST E&BEBEZEA 0"
ERTRREaELHE.
ZAIHBEERL, ZAE 1 EEnEEHE TRY LPTIM,
MR TRRITEIETGHEHZ AR E 1, WERSEAS
2 CNTSTRT RW 0 £ LPTIM_ARR #1 LPTIM_CNT Z/Z8 LB HIRK T
BT ELE, LPTIM iR RISEESER T
iE: (XE LPTIM (EReRT, HAIAREE 1. BISHE4E5
BE.
LPTIM [Sa RIS,
ZABRRAER, BEHES, ZAUE 1 GLARIKTMER
1 SNGSTRT RwW 0 B LPTIM,
iE: XE LPTIM (HgeR, WA REE 1. BEHEEER
=LV
LPTIM fsE8efS, RS BEFNIEE
0 ENABLE RwW 0 0:LPTIM Z£FH
1:LPTIM {558E
17.6.6. LPTIM B@iE#FZF1F=E (LPTIM_ARR)

Address offset:0x018
Reset value: 0x0000 0001

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res | Res Res Res Res Res Res Res | Res Res Res Res Res Res
15 [14 [13 [12 [11 J10 |9 [8 J7 s |5 | 4 | 3 [ 2 [ 1 |0
ARR[15:0]
rw
Bit Name R/IW Reset Value Function
31:16 Reserved - 0 {RER, —EHHO
15: 0 ARR RW 0x0001 B&hEHnEE
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ARR 2 LPTIM VB &IEE{E
3 LPTIM (FREE A R FT% ST 17a

17.6.7.

LPTIM i+&1357288 (LPTIM_CNT)

Address offset:0x01C
Reset value: 0x0000 0000

31

30

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

Res

Res | Res | Res |Res |Res |Res |Res | Res | Res | Res | Res | Res | Res | Res | Res

15

| 14

[13 [12 [11 [10 |9 [8 |7 [s |5 [4 |3 |2 1 Jo

CNT[15:0]

R

Bit

Name R/W Reset Value Function

31:

16

Reserved - 0

15

THEEsE

4 LPTIM LARPASSZ TR, 3EEY LPTIM_CNT FHfF=sd]
CNT R 0 BEREIRATRAYE. RIWEXFERT, BLERITRX
EEREHAFSERENA MERSER. ZSFIRIESR
ERUAEAHERERS, STLUAIERGRRE R &R,

17.6.8.

LPTIM F1Z250R1&%

~® »n 2 O

Re
gis
ter

25
24
23
22
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

31
30
29
28
27
26
21
20

ARRM

OO X O

set

o
o

TIM

ARRMCF

O X O

val

o
o

ARRMIE

0 O X O

o

Oox o

PRELOAD

PRESC [2:0]
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~® »n 2 O

Re
gis
ter

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

Re-
set
val

ue

o =~ X O

LP
TIM

RSTARE

COUN-
CNTSTR

SNGSTR
ENABLE

Re-
set
val

ue

o

o

o

o
o

® = X O

LP
TIM

RR

ARR[15:0]

Re-
set
val

ue

O—-~XxX o

LP
TIM

NT

Re-
set
val

ue

231/305



PY32F002B 2% F-Jiif

18. M37&I1¥A (IWDG)

18.1. &

B R AERL T — Independent watchdog ({&#R IWDG) , ZIEREBIRELERKA. NFEHRHRRIEF
FRRY%S . IWDG I UFH AR TR RUERAITIREREL, HETEESAZHEER timeout (BERTMMARAES
i,

IWDG H LS| f2{HtAteh, IXFERPEEERTER Fail, tEEfRIFIIE.

IWDG FiEAHEE watchdog {EAERMAZMOIEIISTE, HE LRSI FERERHIAIR A,

18.2. IWDG FE 454

Free-running [B) N it#4E8

B LSHEHAT (7E stop LB ATLATAE)
BERHNEN

> HAETITHEESESR 0x000 £

18.3. IWDG IhfEdGiR

18.3.1. IWDG {EE]

prescaler register status register reload register key register
IWDG_PR IWDG_SR IWDG_RLR IWDG_KR

—
32kHz prescaler {}
=i 12-bit dowmcounter |—> IWDG RESET

|
|
|
|
: LS| 3-bit 4| 12-bit reload value |<—
|
|
|
|
|

18-1 IWDG #E[E
LB M IWDG Z$HE1FE5(IWDG_KR)E 0x0000 CCCC, it#IBSFFIAM OxFFF M TitEl. HEXITEER
£Z{8RY (0x000) , F~4E—EAUES (IWDG &) .
AE{aRF, 0x0000 AAAA #EN IWDG key Z5/7880T, IWDG_RLR (reload Z/788) HHMEHEREHET
#EEh, IWDG FRFEEN.

—Bi517, N IWDG FEEH=LE.

18.3.2. T&EHEI1N

PSR EFBZRERROIAINT T (IR TY) IRE TFIFFEY watchdog, M IWDG LR EENERE, FFEINRE
THEERTHEIEEZRT, IWDG key FfFami NS, NFESMES.

18.3.3. EHhARIA
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XIE577E% IWDG o SR, IWDG ERFHNEHAEHIRIPH. XXLHFENSEMENSHRIANE, 15
Ox0000AAAA INE;, BFEsBHEIRIRP.
RS INE 7S, EEHSFRNELETEE, KESEFEESIIHEN.

iR
AIIREAN R GFi3 i DBG_MCU Bf A F7E.

18.3.4.

18.4. IWDG F=&5

18.4.1. EAFHEES (IWDG_KR)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
wiliwlwIlwlwIlw]Il[w]I[Ww w il wIlwIlwlwIlwI]lw]w
Bit Name R/W | Reset Value Function
31:16 Reserved RES - Reserved
Key {E.
B ARLA—ERIRTE) R AiZE FES 5\ OXAAAA, &N,
st EEEH T 0 B, AT
15:0 KEY[15:0] W 0x00 él‘l‘é&ﬁgﬁ'igi]\ ‘j§|—_]§fljﬁf" az{
0x5555: FaftiFala IWDG_PR, IWDG_RLR 257788,
O0XCCCC: FRE& IWDG (MNERER TS HNASZ L
wSFIRE) .
18.4.2. FALIRZTEE IWDG_PR)

Address offset:0x04
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res PR[2:0]
RwW
Bit Name R/W | Reset Value Function
31:3 Reserved RES - Reserved
T SE.
I =Ry S un I R S b (=
EWENZE17EE, IWDG_SR 772819 PVU 4454 0,
000: 4 904®;
2:0 PR[2:0] RW 0 >
001: 8 4A;
010: 16 998m;
011: 32 958m;
100: 64 8R;
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Bit Name R/W | Reset Value Function

101: 128 5345;
110: 256 S345;
111: 256 245;

18.4.3. HEERHSFTTFES (IWDG_RLR)

Address offset:0x08
Reset value:0x0000 OFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res Res | Res Res Res | Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res RL[11:0]
Bit Name R/W | Reset Value Function
31:12 Reserved RES - Reserved
IWDG IHE{EsEEEEE,
1E IWDG_KR ZH772285 N 0XAAAA AF, RL (BSIEIXEF)iHEREE
11:0 RL[11:0] RW 0 . BEEITEEINXMMETHRIERITEL. B B EREeNE
itk RL (BFIRT SRS SESRITE.
HREY IWDG_SR.RVU=0fit, AREXISIFESHITIEHL.

18.4.4. IKEFFER (IWDG_SR)

Address offset:0x0C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res Res | RvVU | PVU
R R
Bit Name R/W Reset Value Function
31:2 Reserved RES - Reserved
B RS EREE.
1 RVU R 0 ZHEEE 1, RPEEREHEIEEEN. HNEERETHER
&, WIEEEEE.
B VM BT,
0 PVU R 0 ZAHEEE 1, REMSEIETEEH. SO EEHER
&, WIEEEEE.

¥ 783 WDG_PR. IWDG_SR.RLR &I, BESBIZ4S IWDG_PVU, IWDG_SR.RVU 3 0, {BIEEHT
IWDG_PR. IWDG_RLR G, AMEZMF IWDG_SR.PVU, IWDG_SR.RVU # 0, AJ44&EH{T FEAHLED.

18.4.5. IWDG S1F=m s
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~o 0o RO

Re
gis
ter

31

30
29
28
27
26
25
24
23
22
21

20
19
18
17

16
15
14
13
12
11

10

OO X O

W
DG

KEY[15:0]

Re
set
val
ue

O X O

W
DG

PR[2:0]

olofo

0 O X O

W
DG

LR

RL[11:0]

Oox o

W
DG

RvVU
PVU

235/305



PY32F002B 2% F-Jiif

19. 12C ¥

19.1. 4R

12C(inter-integrated circuit)/ SR IEZHUTHIRFIIERITI2CRE. CRIESENINE, EHRE12CREEL
YSERIRTRR. 1. (PEGTIERT. STFHMRE (Sm) . RIE (Fm) FERRETL

19.2. 12C FE4F S

Slave ] master #&2;
ZEHIhEE: LU master, tETLAH slave
SEAEENEE

> FRfEED (Sm) Bk 100kHz
> REE (Fm) : &K 400kHz
m  {EJ9 Master
> Clock F=4
>  Start [ Stop B4
m  {Efgslave

> AIYmFERY 12C Hbitie
> Stop (AIRIL
7 1SR
SHEFIBIENY (General call) IhHEE
WESIREAL
> RIFAERREIREAL
> FfEETARESL
> 12C busy fr&fiz
B EIRIASA
> EHURRESR
> HBhEURIEREIERY ACK failure
>  Start/Stop &%
& (overrun) /R# (underrun) (RF$FALKINREZELL)
BLIERIRT SR TRE
WS
IR A= ISR TN BE

19.3. 12C IgEHmiR

Y

19.3.1. 12C {EE
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Data register
SDA [] | Noise | Data
filter control
Data shift register

A

Own address register

SCLI: Noise N Clock
¢ fitter | d control
Clock control register

CCR
control registers
CR1&CR2 Control logic
status registers
SR1&SR2

interrupt

19-1 12C 1EE]

19.3.2. 1Rz ikiF

12C ZHFLAT IO PR :

o MAIXEEEL (Slave transmitter)

o MiEUEEEL, (Slave receiver)

® FAIEEEHET, (Master transmitter)

o HIFZUIEEET (Master receiver)

NMEXANER, BOTERREFHEENIMNMNEHRRIERN, SFREEFLEEFLES, U
MERE R MR,
19.3.2.1. iB(Ei%

{73 master, 12C #EOSalEuEER, Fr-ErES. BTHEIERSRUBIERERMFSE, FLUFLE
FMHER, RIAFHFEIERMAERRE master &z FHRR(HEHEE.

YES slave, 12C #ZOBSREIE SHIHBIE(7 1)F0 general call #dik, ER{EREBIEHIFFETE XY general call
HHFRSIREL.

HEEFOMIEE 8 (U (1) #HTiEH, SR, IRME Start FMFFRY 1 NFHEMIE, HIERAE master
BIURIE.

FE—FHEmAY 8 MNETERFRYSE O NMTHERE, BT HREE— M EM(ACK) G RIET., S TE,
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SDA

19-2 12C B2 &&timil
ERUATEREE RIS (ack) fi7, tBRTLASEER 12C Bttt (7-bitak general call filik) .

19.3.3. 12C 184k

19.3.3.1. {HHE/XH] 12C 1HiR

12C RYRTEPIELRSCZRIEIY RCC_APBENR1 F1785HY 12C_EN T, ARETIRE 12C_CR1 Y PE {ifif
BE 12C 15k,
19.3.3.2. 12C RIFIgE

HIEES (SDA) RURISIIEZAEERHRE 12C RN, FEX 12C MFNHTRE. XEEEE
I2C_CCR #1 12C_TRISE Z{72eCIM.

19.3.4. 12C MER

EABRT, 12C EORETIEE slave 5. M slave I IIRB) master iz, FE=E—MEIAK
1%,

ATFEIERIRF, YRTE 12C_CR2 HFPIREZIEHRAYMA S, BARFIBRELREDZ:

R 2MHz

PRIRER T : 4MHz

—BERNEREIASR, 7 SDA & HiRRIRItE, #XZ shift 778, FHESCHAUMENE OART B
general call #iE(AN5R ENGC=1)18EV AR,

Hhit AR PTER :

12C EOEHBIEHERFS — MR M.
ik PR :

12C FEOFEL T F:

o YN ACK #IKMAE 1", MF=4—NRgshkiH
o TE(H-EI ADDR i, SNRIEE T ITEVTEN {i, RUF=4==hikT
HEMERT TRA (HERSRIEL T REBEIENE R RIESFER .
19.3.4.1. NRi%EE
FEEIEIMBIFFERR ADDR IS, (WNRMIFPRIRIKALE 1) Slave BEUE (F15) N DREFFR, &£
FIPIER shift Z7ea&1XE SDA L,
Slave fi{ff SCL, EZ| ADDR {i#fi&5k), HERFFRXEIEESEAN DR FF:E.
BKEIRZRKET: TXE RARREEER, SNRIKET ITEVTEN F ITBUFEN fi7, MF=4E—/ ik,
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R TXE (KFEN, BE MM UBREERZH, KBEHEIES AT 12C_DR 257788, N BTF &
fiZ. Slave Hiflk SCL, BEZ| BTF (\#iX4HEE (IE_SR1 25, BEA 12C_DRZFHEF=) .

7-bit slave transmitter

| S | Address | A DATA1 | A DATA2 | A | DATAN | NA P |

EV1 | EV3-1 | EV3 | EV3 EV3 EV3-2| EV4

19-3 WRIXESHIEIEFTIE

Legend: S= Start (#214%%14) , Sr= Repeated Start (ESMURIAS(E) , P= Stop ({ELE&MH) |, A=
Acknowledge (MIRZ) , NA= Non-acknowledge (A@AZ) , EVx= Event(ITEVFEN= 1 BJF=4 k)
EV1: ADDR=1, \BId5CiEE SR1 57788, HiE SR2 577855 ADDR fiZ
EV3-1: TxE=1, shift 257788 empty, FEZFF2S empty, [@ DR Z1F55 Data
EV3: TxE=1, shift 577884 empty, FiEZ172S empty, [@ DRZFEE (Data2) 5= TxE
EV3-2: AF=1; I{4\) AF (iI5 0 i5Z%f
EV4: STOPF=1544m AF {iI5 0 ;5L
Note:
1) EV1F1EV3_1E4HHE SCL, BERIXIMAVRAFFIER.,
2) EV3HIHHRFILRESRIF O ERMER Z AT
19.3.4.2. IEUgES

KR EER ADDR 5, (ANRMIFTHRIRALZ 0) slave H@BIENEBBAIE7EEM SDA #2
WEIRNF 7 DR 7S, 12C EHOERKEIG N FHaER T FIIRIE:
o NRIRE T ACK i, WF=E—PNRZhKig
o TFEHHZE RXNE=1, H{ISRIEE T ITEVTEN FI ITBUFEN {37, MIF=4—/ b,

WNER RxNE # &Mz, FEEZEKGIIISUEER 2RI, DR S8 RMIEH, W BTF AiEN, 1556 BTF

(£ 12C_SR1 Z[5 12C_DR &H{788) ZAi, slave —EHI SCL. (WTE).

7-bit slave receiver

| S I Address I A DATA1 | A DATA2 I A | DATAN | A P

EV1 EV2 EV2 EV2 | EV4

B 19-4 NEWERRIEXFSIE

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledged, EVx= Event(with interrupt if ITEVFEN=1)
EV1: ADDR=1, {@id%ciE SR1, [5iE SR2, 3LHl ADDRAIBEE
EV2: RxNE=1, i DR HFe8 s
EV4: STOPF=1, Bid5ciE SR1 &f7e8, /55 CR1 S8 LIH%UATEE.
Note:
1) EV1 E4ALE SCL, BREIENIMFIIER,
2) EV2EEFFIIIEZR] byte (EHITTRZ BITTAL.
3) HAFKE SR1HEFHENSE, MIZWNENRNEMAIREN, H1T55EANBEMR sequence, EL4N ADDR
1 STOPF #7i&{iz, FEFLLT sequence:

9N5R ADDR=1, g SR, i SR2; #N5R STOPF=1, %iE SR1, B5 CR1,

XHEMEY BRI 2FEERANEE ADDR 71 STOPF #3EN, #BREHIAIFE BRI,
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19.3.4.3. (&S
EERTRE— 1 UBRFT/E, master FE—MELERM, slave {&ENZE AT :
o T4 E( STOPF, SNRIRE T ITEVTEN i, NF=E— A,
W@id4ciE SR1, [F5 CR1, LYY STOPF MHSEE. (S EERIEV4)

19.3.5. 12C Ei&Ezt

£ Master 53500, 12C #HOBEURERFTEMNIMES. BTHIEERSRIMEHREREITSG, FLMELE
SR,

LB START (YRR =L TRIEEM, IREMIENT master 1E,

AT 2 master &z rERAVIRIEIRFR:

B £ 12C_CR2 FHFsaFIREIZ SRRV NI L= £ IEFRRYET =
BcERTH=HIS 7R
[=lmariN| e
BcE 12C_CR1 ZFHfFea+RY PE Bah7MR
& 12C_CR1 7788410 START i1 1, FELE#Chaskit
12C HERHRAVM NSRRI E D E

B FOEREIU T 2MHz

B REEI T 4MHz
19.3.5.1. EHF= clock

CCR &HfFeslA EFHEITHEL, P4 SCL SR FFKEBF., BT slave AJREHIK SCLIES, £ SCL EFHE
F=4f5, master 7E TRISE ZFEsFM&BEHIRTEIZSART, HERESLN SCLIES.
— YR SCL 2R, EE slave IEFEHIIK SCL B4k, BEEEHZIETE, EHF SCL HaiNEISH

¥, XEATHRIR SCL SHMER/NSEBEFATE.
— MR SCLEEEF, SRR

SCPRE, BN slave RAK SCL, M SCL EFHAF=4, F SCL EFHAWAN, XEMNRIGAEEEERE
LERTE)RY. XANEIEEAYRTIE)IS SCL A LFHATIE (SCL A9 VIH BUEHeN) BXE, BNk SCLMNERAENL
IREER, LARGS FERE T A APB R THY SCL R, RIBRIERAIRARTIERIEE TRISE 77884, A
LATGIS SCL EFHEEaN{, SCL RUSRER{REFSE.
19.3.5.2. FHASEH

% BUSY=0HY, i®E START=1, 12C EOEF=4E—" Start {4, FHHEZE master R (MSL #HE).
iE: £ master B MR E START (i, BELARIFHIERTRE, B4 94— ReStart {4,

—B%H Start £&{4:

o SB BB, NRIRET ITEVTEN iz, NEF=E—/ chiff,

master £ SR1 Z1788, Bl slave S\ DRZF1F88. (Transfer sequence EV5)
19.3.5.3. ML %

FEHE slave AUIBIHEIT AERAU ST 7es XS SDA & L.

o 7E 7 ittt iETRY, EE—MEUEFTS,

ZiIEF T —E X,

— ADDR f# R ERL, WRIKET ITEVTEN i, WF=E—/ b,

BEfS Master £ SR1 Z17e8, HiL SR2 FHFes.
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IR slave HBUMAUERIEAL, master REHNKIZSEEN, EREFNZUEIE.

o 7£ 7 (itEtECRT,

—ERNREHRER, TRFRENMUBEREL0,

— ERNBKESER, TRFRENMEUN BRI,

TRA (e RTIRERERKERAT R RIEEEL.
19.3.5.4. EIRE

TERE T HBUEANERR T ADDR {i1/5, iR master @IS RNERBNAIS 7S5 EUEF T DR SER AKX
SDA% L.

Master %1%, BEIE—MIEFHHWEAN DREFFS (B EVS_1) ,

ZHUE ACK fikiHET, TxE (U#HRRHERL, WRIKE T INEVFENFI ITBUFEN i, WF=4—/4 ik,

MR TXEWEN, BE F—REIERIEERZH, REEHIEIEFTEI DR 57Fs8, N BTF K4S
. 1E5B BTF (£ 12C_SR12J5, BE 12C_DRZ7758) ZHl, 12C EEFS SCL KEE.
KIS

£ DREEFEHIENEE—NFDG, BITIRE STOP iF~4t— M= LA (RERI EV8_2), AfF 12C 12
OB EIEIMER(MSL LLERR).

¥ H TxE= BTF BT, FEIERERZHHEHI EVE_2 4T,

7-bit master transmitter

S Address A DATA1 A DATA2 A DATAN A P

EV5 EV6 | EV8_1 | EV8 EV8 EV8 EV8_2

Bl 19-5 ERIXFMEXFFIE
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, Bi¥i¥E SR1, FH[h) DR HEFHREHUE, THIHZARYES
EV6: ADDR=1, i@idiE SR1, FHiE SR2, SLIXFZNAAIES
EV8_1: TxE=1, shift Z51Z=% empty, HUEZ1FeS empty, [A DR 7855 Datat
EV8: TxE=1, shift Z{Fe84~ empty, ¥HEZ7e5 empty, [A DR FHFeEE Data2, ZfIKiES
EV8_2: TxE=1, BTF=1, & Stop {i/Z{F=s, JfE4 & Stop iIff, TxEF1BTF #i5=F
Note:
1) EV5, EV6, EV8_1F1EV8_2 &4, ik SCLRYEET, BEMENAVRHMFTIHITE
1- 2) EV8HM4FFIAMAESRIF T RIESTHRAIHITRE. & EVS BRI AR S RiE RN F T ARAITT

B%, MHETEEA BTF RE TXE, XA FI2RIE T BiERE,
19.3.5.5. EiEUq=E

FERIEMHEFNSRR ADDR Zf5, 12C #OFANERKERIN, EIRIVT, 12C #OM SDA EIEUES
T3, FBEIHEBUSFRIEE DR HFeE. E8NFHE, 12C EOKRRMITIATERE:

o IR ACK BRI, RH—MRERKT.
o IEHFIRE RxNE=1, SNFRIZE T INEVFEN F1 ITBUFEN {7, W&SF=4—/{ 7,

WNER RxNE M ER, FEERKGHEUELRRI, DR EFFSEPHSIRSEMIEE, BHHEIRE BTF=1,
558k BTF ZA) 12C #0115 4R5F SCL AEBF; £ 12C_SR1 Z[5HiEH 12C_DR FH7a5#5 58k BTF {iL,
KAE(S
Method 1:iZFEMNRBAIGSR: & 12C iR BEFRPREMHHRAIPET
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Master 7ZEM Slave IEEIRE—NFT5/a, RE—1 NACK, #UZEINACK S, Slave BERXT SCL

SDA ZH9¥=Hl, Master FLRTLAARIZ— Stop/Restart $&14,

) ATEREIRE—NFHEFE—N NACK BT, TEEERBE— N URF T ZEEREE T RXNE B4
Z IR IRiEkR ACK {i,

2) ATEE—NMEIL/ERREYS, TEHEWIEEEHE—NMIEF T ZEEREE— RXNNE BHZE)RE
STOP/START fii,

3) HEKERANFTE, XANEFELESENF=EMERIFE EV6 Z/S(EV6_1 A, &k ADDR ZJR).
EEETELEEHER, 12C ZOBMERIMNER(MSL HEER).

7-bit master receiver

S Address A DATA1 AD DATA2 A DATAN NA P

EV5 EV6 | EV6_1 EV7 EV7 EV7_1

19-6 75i% 1. FEURIXESAORS
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, i SR1, BE DR&FF=H, ZHKEE
EV6: ADDR=1, i SR1, B SR2, iZfifEE
EV6_1: FHEXAIRESM, (XA 1 M ForIEIL.
EV7: RxNE=1, i DRE7ZEE, ZHES
EV7_1: RxNE=1, iZ DR &7, 5 ACK=0H&Efz STOP

D MREBENFHERK, NWERFRES (1) BHEASE NA
2) EV5,EV6 4, $iIiK SCLAYKEY, EEMENANRHFFFIHITER
3) EV7 REFFINRESRIF T RIETSREIITREE. £ EV7, SRR S e = e Scmal
WEHE, HEFEABTF AT RXNE, XFENAFERIETENERE,
4) EV6_18i#E EV7_1 B4 sequence TELEIFTERI ACK ZRIZSHK.
Method 2: MG ZMRAIASEE: 12C PPRHEMAPARRSMEER, HEEAEDHN
FIiX/ 7375, DataN-2 igB#iE, EUE DataN-1 Zf5, BIFWEAIK (RXNE F1 BTF #8ERL) . A5,
fEiX DR 577280 DataN-2 fil, ;5 ACK{i, LAHER ACK{iff DataN ACK ZRIfiEIE. EltZ/E, L
DataN-2 Zj5, &fZ STOP/START {iz, }fiE DataN-1, 7£ RxNE &fifF, iE DataN,

7-bit master receiver

| S Address | A | DATA1 | A | DATA2 | A | |DATAN—2| A IDATAN-ll A | DATAN-1 | NA | P |

EV5 EV6 | EV7 | | EV7 | EV7_2 | EV7

Bl 19-7 73i% 2: N>2 [ ERIVRIXETRIRS
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, /tiZ SR1 &H7ss, BE DR&Fa, iB=zlu
EV6: ADDR, #%ciE SR1, BiE SR2, BFiZiL
EV7: RxNE=1, i DR 7885l
EV7_2: BTF=1, DataN-2 Z{£ DR 1788+, DataN-1{Z{E shift Z{Fs8+, 5 ACK=0, 1% DR ZHFE54H
DataN-2, &{i STOP, i DataN-1
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Note:

1) EV5, EV6 4, ik SCLAYREF, EEMENAREFRFIFITER

2) EV7 REFFESRIF T RIXTHRAINITREE. £ EVT, BRI s SRR EmsTkal
WET, HEEEH BTF RE RXNE, XF=4ERAFI RIS TiE.

o 3 NFHERIRE:

— RxNE=1 = > Nothing(DataN-2 not read),

— DataN-1 received

— BTF=1, shift ] data Z/7a5#B/E full: DR HFRE/FH T DataN-2, shift 7787 DataN-1 = > SCL fif
8: B LB EMERRIAIEE

— BEZEACK(I

— 1% DR H7E+H) DataN-2 = > IXKEE5] shift H1FEEXS DataN AYEIL

— DataN ##=UW5ERE (with a NACK)

— E START 8¢& STOP {if

— i3 DataN-1

— RxNE=1

— i DataN
AERFERETRT N > 2 A9RA, 1 NFHM 2 MF K, ZERARNGES, ST

o 2 MFHEINRIIENR

— EfZ POSH1ACK (I

— {5 ADDR Bfi

— 5% ADDR{i

— B& ACK{i

— FFBTFHEN

— B STOP{i

— BEEDRFIR

7-bit master receiver

S Address A DATA1 A DATA2 NA P

EV5 EV6 | EV6_1 EV7_3

19-8 7374 2: N=2 R R RIERTRIRT 7
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, /i SR1 &Ff7es, B5 DR &F7es, imaxfu
EV6: ADDR=1, %Gt SR1 1788, /31 SR2 51788, ;5T ADDR i
EV6_1: JHEXANTEASEM, FEEVE [T, EHMEMUHREEE, ACK NIZHEE
EV7_3: BTF=1, 5 STOP=1, Z/5iEE®MX DR (Data1 #[] Data2)
Note:
1) EV5, EV6 4, fiK SCLAYEKEY, BERIENAYREFFIFITER
2) EV6_1REMHRFIRE S RIF T (EHH) ACK ZRIZSRk
o EAFHRITAIER
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— £ ADDREH4E, iEF ACK i
— &= ADDR

— 5 STOP E#& START i

— ERNEWREENG, EEUE

7-bit master receiver

S Address A DATA1 NA P

EV5 EV6_3 EV7

19-9 757% 2: N=1 iR RIXR AR 7
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, /i SR1 788, BE DR&F7es, &=zl
EV6_3: ADDR=1, 5 ACK=0, 5t SR1%57s8, /5i£ SR2 57728, /5% ADDR{i[, £ ADDR#EEFRE, B
STOP=1
EV7: RxNE=1, iZ DR SF28 5T
Note:
EV5,EV6_3 4K SCL AYEEY, EHRIFBRAYERY sequence HITEEER.

19.3.6. SBIRIKE

19.3.6.1. S&iHIR
FE— MU ESEIEF T EREAE, 2 12C ORI MMNBIE LSRR NP SR EIR, AT
e BERR{U#E0'1; WRIZE T ITERREN {17, MF=E—HlT;
o TE slave tRz: HUEHESF, BHBERSL:
— INREFERAY Start 544, slave INIR—™ Restart, HEFHUEEIERMF
— WNSREEIRA Stop &4, slave IRIEERWFIERMHENE, RREHERS %
o 7£ master #=3: BHAEREEL, RNAHIIZSFIIMERMRS. WITBITHRESSEP IELFRIER.
19.3.6.2. RIZKMI(AF)
LEORNEI—NCRERRY, FEMNEEIR, A
o AF NI ENI, ANERIRE T ITERREN {37, MF=&E— rhith
o MRIEBIZUEI— NACK B, RELHEH:
— INRELT slave 18, BEREMIEL.
— INRZBLTF master 1B, KEFVIRERN—MSLL&ZHFEE repeated start,
19.3.6.3. {hEZEX (ARLO)
2 12C BORNENhFE LA = E PR ERBIR, LA
o ARLO {#FREHENR, WNRIRET ITERREN {7, MF=4— it
o 12C EOBEMEIZIMEL(MSL A#iER). = 12C EOXXTHE, WeXEER—MERFIMEAEHIMIE
ik, {BERTLAERBREHRI master &% repeated start 542 [N
o TEHTERIS %
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19.3.6.4. id#, overrun /R& underrun(OVR)

fE slave R\ T, WIRZEIEATHHIER, 12C FOEAEREERRS, JSEESEKEI— 1 FT5(RNE=1), B
£ DR HFFSEPRI— M FHEBERLBEMEYH, WRESHER,
[lid:p
o REEKRIEIERES
o 7t over IERIE{THEIRAY, THRLERR RXNE fiI, RIXSSMNIZEFAIERE—XRENFD

fE slave tRUT, WIREIERHIER, 12C BEOERREHEN, AT —MNFORRMHEIAZE], FHAEEE
EAREN DR EHFSR(TXE=1), WAEXE AR, IAT:
o £ DR HEFSETHRI— N FHEWESRH
o FIFNAZFEE RS underrun IZ1TEIRAT, EBWIRNEFBESRKEINEGE. RIXHRIIR 12C BErEER
ERYREIEHT DR Hiras

FEREFE—NFOR, YREBMR ADDR ZFEES— SCL EFHEZRIE A DR FH17e8; WISRAEEHE!
X, WEKS MZEF S — R,

19.3.7. SDA/SCL ¥4l

o MR FCIFATHFREL :

— RIXEER: Q1R TxE=1 H BTF=1: 12C #OEERRIRISITEAE, ECRMPEZI SR1, AEIEEUE
S #IES775(DR 1 shift ZFEEEBETM).

— BESET: 215R RxNE=1 B BTF=1: 12C EOERKEIEIEFTTRASINHEARE, LISFRIHE SR,
SRIEIEENIES /788 DR(DR #0 shift 8B 2iHMY).

o YNRFE slave R HEEIEATHIEEK :

— 315 RxNE=1, 7EEKEITNF18I DRIEKEHIEH, WAL overruniz(T. BEEINSEE—NFHEKX.
— IR TXE=1, TEVRARE T NFHZIRENIEMEIESH DR, NAL underrun (T, HERNFHEHES
K.

— IR EE B hs=aEHl.

19.4. 12C R
7= 19-1 12C FhifriEk
FRRTER(4 EHRE AN =i (V]
HEIBMIE Ri%E(Master) SB
B &% (Master) 8 it PTER(Slave) ADDR
ITEVTEN
SUEE LE(Slave) STOPF
HiE=T5 (&5 BTF
BENXIEE RxNE
ITEVTEN #J ITBUFEN
RIEENXZS TXE
BELEIR BERR
{hEEZES (Master) ARLO
i 7 ST AF ITERREN
DE/RE OVR
PEC &% PECERR
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19.5. 12C 1=
H17EE0]A half-word 8¢& word i8],

19.5.1.

Address offset:0x00
Reset value:0x0000

12C {545I557552 1 (12C_CR1)

15 14 | 13 | 12 11 10 9 8 6 5 4 3 2 1 0
SV\_/rRS R;e R;e R;e PSO AKC S-|I:->O ST_;_AR STEETC EgG Rse F\’Se Rse R’Se R’se PE
RW RW | RW RW RW RW RW Vﬁ/
Bit Name R/W Reset Value Function
BHEAL
HWENAT, 12CHTFEIRE. EELREM
B, EHR 12C 5 IMBREN, RERTHIR
15 SWRST RW 0 0: 12C AT EMIRE
1: 12C BERATFERE
iE: ZAIATLART error B locked RTSESEHTH]
Ytk 12C, W BUSY i 1, ARG ENIREE
MZYE LE RS,
14:12 Reserved RES - Reserved
ACK I (FTHUERY) U IEWESTZE
728, 5 PE=0 RAHE4EE.
0: ACK {if=H BRI UF RN IEEEKRITF
TIHI(N)ACK,
11 POS RW 0 1. ACK i=flER S FREEKN T F
FTHAIN)ACK,
iE: POS IREEFTE 2 FHRMEIECE R, LA
ERBEEZ AR E.
797 NACK 88 2 15, EIARR ADDR ZJ5
iS5k ACK fiL,
REfERE, AR EN S5 fFes, 3 PE=0
BB,
10 ACK RW 0 0: TNZIRE
1. BEKE " FERERE— N, (PUECY
ML EHE)
FIEFRMFE, RURLIEETIZEFS, &
FINEWSIERMRS, BEHERR, Sz
HERTEEIRAY, MR
9 STOP RW 0 EEE T
0: TAELEHT=4
1. EERFOERESELSRRRFGRBETE
FLE&H
EMERT:
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Bit

Name

RW

Reset Value

Function

0: FEIEEMH=E
1: ESRIFHEREREN SCL 1 SDA L%

START

RwW

IR,

BB ET IS Fes, RERARMRYE
8, PE=0 R ERTEHHES.

FE:

0: FTEIAKMH=4%

1: ESFERREN

Mg

0: FTERIAKMH=4%

1 HEETRE, FERIREY (FFREHBD)
)42 master mode)

NOSTRETCH

RwW

EIFRHPIER (Slave)

24 ADDR &, BTF tr&# E{Ufd, %A TF slave
2 FRERER, EEARIRIGEAL

0: FeUFRTHPEEL

10 25| FRTEPRER

ENGC

RwW

T RBIENUfERE,
0: Z)Fr4EFENY, LA NACK Rzttt 00h
1: RYFSREIFE, LA ACK laizitiit 00h

5:1

Reserved

RES

Reserved

PE

RwW

12C tERIRYERE,

0: b

1: 12C (8L

I NRBRIZAANERETHT, TEHEER
HERfE, 12C EHRERAFIREZRRE.
BFAEBENLERE PE=0, FRrABRINHESEER.
FEEEXT, BHERZAE, BR8eERZAL.

it: ZRET STOP/START i, EREHBIRIXMIZET, BEAEHRITEMNT 12C_CR1 HIEEE, ST

BeSEs 2 RIRE STOP/START {iL,

19.5.2.

12C {4I357558 2 (12C_CR2)

Address offset:0x04
Reset value:0x0000

15 1 14 [ 13 | 12 11 10 9 8 7 6 | 5] 4] 3] 2T]T17]o
Res | Res | Res | Res | Res BJ;-EN rTrE\I\/J- EEE' Res | Res FREQ[5:0]
RW RW RW RW|RW[RW]RW]RW]RW
Bit Name R/W Reset Value Function
15:11 Reserved RES - Reserved
ZIPERPMTERE,
10 ITBUFEN RW 0 0: ¥4 TxE=18, RxNE=1 B, ARFe4Erhiy
1: ¥4 TxE=1 8 RxNE=1 B, F=4E5{4hpT
ST ERE.
9 ITEVTEN RW 0 0: 2|k
1: FRVFEhiT
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Bit Name R/W Reset Value Function
HETOIEHET, Bredizh:
® SB=1 (Fi&ER) ;
® ADDR=1 (F/MER)
® STOPF=1 (M#ER)
® BTF=1, {Bi&H TxE g RxNE %
® (NS ITBUFFEN=1, TxEZE{4H 1
® YN ITBUFEN=1, RxNE ZE{47 1
R {ERE.
0: BRILEERRFUF;
(i
8 ITERREN RW 0 ETEMET, BrrEizbn:
® BERR=1
® ARLO=1
® AF=1
® OVR=1
) PECERR=1
7:6 Reserved RES - Reserved
12C 1RERATEPIRER,
WA APB IR B Bz fFes, AT E
5 12C thSGRBNEYE setup 1 hold BT,
BRAINFRERBIRE 4AMHz (FrdE=, BD
100k) . 8MHz (400k) , RAMERRGHRS
50 FREQ RW O E,\J APB Hj‘%qlgﬁ$o
000000: Z£)k
000001: Z£ b
000100: 4MHz
010110: 24MHz
AF 110000: Z&IF,
19.5.3. 12C BBISTFEE 1 (12C_OAR1)
Address offset:0x08
Reset value:0x0000
15 14 13 12 | 11 10 9| 8 | 6 [ 5] 4] 3 [ 211 0
Res Res Res Res | Res Res Res ADDI[7:1] Res
| | [RW [ RW [ RW [ RW | RW [ RW
Bit Name R/W Reset Value Function
14:8 Reserved RES - Reserved
7:1 ADD[7:1] RW 0 EOMIEY 7~1 {7,
0 Reserved RES - Reserved
19.5.4. 12C #IEZH1FSE (12C_DR)
Address offset:0x10
Reset value:0x0000
15 14 13 12 11 10 9 8 7] 6] 5] 4[3]2]1]o
Res Res Res Res Res Res Res Res DRJ[7:0]
RW[RW][RW]|RW |[RW[RW][RW]RW
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Bit Name R/W Reset Value Function
15:8 Reserved RES - Reserved

8 [(EESFae, © R NRBEIREM MNHEIZAY buffer $£FT

—Mibit, SBIRTEREKEINEE (RX_DR) | 5K

BEBRIXFDENEEE (TX_DR) .

ARiLEEE

LE—NFTZE DR FFeEH (LRE2 TX DR) , B

HEhEiEER. —BEmAFR (TxE=1) , WNREERAT

BT EERIEIES N DR 57788, 12C EHIGRIF

ELZRYEUETR.

i B

BEIRF NSl DR 5788 (SEfRZ RX_DR)

(RxNE=1) , 7EBEEIT—1FT (RXNE=1) ZAEE

HEUESFae, BInTSCHUESHEHRRIL,

i

1) TEslave BT, MRS copy HEUES 728 DR

2) FEEARLEEFSR (AR TXE=0, HEESNEUES
P2=))

3) INRTEGE ACK fkiRT R4 ARLO =14, HKEIRY
FHAREM copy FIFUES 7R, FEILAREER

7:0 DR([7:0] RW 0

19.5.5. 12C IKEZFF25(12C_SR1)

Address offset:0x14
Reset value:0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re OVR AF ARLO | BERR TX RxN Re | STOP | Re | BT | ADD S
S S S S E E S F S F R B
RC W | RCW | RCW | RCW
0 0 0 0 R R R R
Bit Name R/W Reset Value Function
15:13 Reserved RES - Reserved
FEREIS A2k PECHiR,
12 PECERR RC\WO fal
SNE=7YN="7 i
0: Fid#/KE;
1 HIUSERE.
4 NOSTRETCH=1 B, TEMER FZAHH
11 OVR RC. WO 0 H i, FEMET MZAARRE

B,

EEKHEIPHREI— ISR (845 ACK
MNERKT) |, BUESEEEENNEIRRBIES,
M= T E RS,

249/305



PY32F002B % Flit

Bit

Name

RW

Reset Value

Function

ERFRAPIBELE—NHIFHR, ARE
HHREBIES NSRS R, BT RERRE
PR,

ZBPHES 078k, B PE=0 RIFRR(4E
T NRSIESFRNSRERENEIFERE
SCL R EFG, KXHIEIRRAMEN, FRE
CRISAYIENEEIR,

10

AF

RC_WO0

IVE=S S/ A

0: REMNEXRM;

(VE=>S U8

LRBRENER, BHEEZSFR.
ZEBHES 078k, B PE=0 RIFRRE(4E
3

ARLO

RC_WO0

fEEEX (EER) .

0: RBEMUENREESR;

1: BN PEER,
HROXENDENEHIE S — VAT, B4
BEMZE 7S,

ZAHREE 078k, 3t PE=0 BTEHE S
£ ARLO S f5, 12C #EOEFHEEIMNER
(M/SL=0) ,

BERR

RC_WO

R RS,

0: FolRtaelEE L&,

1: EIREEFE LR HE.
LEMENZESRIGEINSEFLILR G, BHg
ZhIE 1.

RIS 078k, SETE PE=0 BYEES
3

TxE

HESFRNT (KIER) iR,

0: HiESFRIE=

1. HESFHRAZ.

TEREEIER, BIRSERATIIZARE 1,
TERIEMUE IR EZAL

KU SHIER DR HEAshhxi, SERE
—MEREFIERME, 52 PE=0 BTEEE S
ohEkR.

NFRUZEI— NACK, B F— P ERIERIFTIHY
PEC (PEC=1) , ZAWENL

i EEAE 1 M EKIZNEEER, SiRET
BTF BIENEUE, EBABEBRR TXE 2, EJ9LLRY

RxNE

BIESEEEET (BRIaET) 1R,
0: BUESFEAT,
1: BUESFRIE=.
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Bit

Name

RW

Reset Value

Function

R, JFIESESRANT, BEXET
2R, TERUOIEINER, ZHFFRAENL

B ESFRIEE R R AR TR,
824 PE=0 RS EREE(HERR.

iE: HIRET BTF AT, EEEIEARERMR RXNE
iz, EAR SRS/,

Reserved

RES

Reserved

STOPF

FIEEMENR (AER) .

0: ZBINENSLEA;

1: IENENE LR,

A NEZE (JIR ACK=1) , SNREHER
Z ERNEE IR, BHSIZAIE 1.
BRAHERY 12C_SR1 &1788/5, X 12C_CR1 57
BNSIREEBRIZAL, 3 PE=0 iY, BHE
BRZAL,

i¥: EUEINACK f§, STOPF ifAaEfL,

reserved

BTF

FOERE RIS,

0: FHERARTH

1: FIERAINER

ETIIER FMEHEEZS 7R (X slave 1®

=, NOSTRETCH=0 fJ; masteri&z, 5

NOSTRETCH &%) :

— BEt, SWEI—NEFETD (88 ACK Bk
M) BEHESFTHFSEREIELRN

(RXNE=1) ,

— RIER, H—NEBUERLZEAX, BEUE
BHESRIEREENFIEGRE (TXE=1) .
BIHEE 12C_SR1 FHiFesla, WHUESF=S

HIERERIEEERIZA, HRE—DMRIBTHIE

RS, 324 PE=0 AT, BEEERR.

i

FWEI— NACK f5, BTF (UARENL

ADDR

HNFEMARIE (FEEL) Attt (AER) .
BIHEEY 12C_SR1 Hi7esf5, B 12C_SR2F
FESEAMRZAL; 2 PE=0 Y, EIEMEERR.
ltulit FeEE (Slave) :

0: MENFARPUECEL IR BRI ;

1: WRIRItEPTEE,

LRI MMELES OAR Z517E88), general call itb
RS, BB EROZAL

Note: 7£ slave (R T, EFHITEENEE
sequece, RJ7E ADDR &G, 6L SR1FF
2%, BIE SR2 FHfF=s.

fithitE &% (Master) :

0: MHMPRIXIRBLER,;

1: HHPRIELER,
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Bit

Name

RW

Reset Value

Function

7 (itbhbAT, 2UEI ACK byte [FEAI.
Note: 7E{EI NACK |5, ZEFEEASHELNL

SB

Eafirs (FER) .

0: RAKIFEIFEM

1 BRFHERE,

—HRIERRFME, BZ5FR.
—ARHEER 12C_SR1 Ef7asla, MRS FaREY
SERMERERZAL 8= PE=0 B, HEHS

19.5.6.

12C JRASBTFEE 2 (12C_SR2)

Address offset:0x18
Reset value:0x0000
Note: BPff ADDR #R&RIEIE 12C_SR1 FHFsREMERL, X 12C_SR1 Z/5HIE 12C_SR2 HFss, BT
ADDRREAL, B, XFERM 12C_SR1 FH17EAY ADDR (UK E{Usk#E STOPF #iE=HY, 12C_SR2HF

257 WL,

1514131211109 8

Res

Res

Res

Res

GEN-

CALL Res TRA

BUSY | MSL

RIRIRIR|IR|[RJRIR

Bit

Name

RW

Reset Value

Function

15:7

reserved

GENCALL

TR (MRSE)

0: SRWCEISHEmFENL et ;

1: ZENGC=187, WEII #EFYRIIbIL,
Lt —ME LR — N ESRNCIA KT,
8 PE=0 B, BR{FEFRi%E7es.

Reserved

RES

Reserved

TRA

RIEIEWIRE.

0: BKEIEUE

1: RS RIE

EEMIHERNBRNGR, Z5FaaiRiEitit
FHH RW (RIRTE.

LIMENEIESRA (STOPF=1) , EREESHE
A%k, HESLMRESKR (ARLO=1) , BH
PE=0 BY, TR EMRIZE17aS.

BUSY

REATIRE,

0: FERG ELEUREN,

1 R EIEEHTEURIER

ZHtailE] SDA 8%, SCL {[REEhRY, B4E(L
LIGNE— MRS, BEEEE.
ZEFee N RRIEEH TR GRET, X0
WEEF (PE=0) RHZISRBAEER.

MSL

BN
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Bit Name R/W Reset Value Function
0: slave
1: master
—SEOGTFERR (SB=1) B, BHERL
—H R FRNE—MELESRM (STOPF=1) |
fhEEX (ARLO=1) . =¢34 PE=0 Y, WA
19.5.7. 12C B3phi=HIFH7FR_(12C_CCR)

Address offset:0x1C
Reset value:0x0000

15

14

13 12

11 [ 10 |

9

[ 8 [ 7

6 | 5 ] 4] 3 JT 217110

F/S

DUTY

Res Res

CCR[11:0]

RW

RW

RW|RW[RW]| RW | RW

RW|IRW | RW ]| RW [RW][ RW | RW

Bit

Name

RW

Reset Value

Function

15

F/S

RwW

12C (%R,
0: tMEER
1: PR

14

DUTY

RwW

RERE AR G ZSEE.
0: IR Tiow/Thigh=2
1: HUEET: Tiow/Thigh=16/9

13:12

Reserved

RES

Reserved

CCR[11:0]

RwW

U ol

IREARAEET FRIRS SEH D IRERE (E&
) .
ZDMFEH AT IRE R TRY SCL B,
TR

v
v

FVFRERIER/IMED 0x04, TEHUE DUTY 18
I N REFRIS/IMESS 0x01

Thigh=trscL)+tw(scLH)
Tiow=trscL)+Hw(scLL)

XEFER BT IERS
REH PE=0 [ B EIXE7ay,

o HREE:
v

Thigh=CCR x Tpclk
Tiow =CCR x Tpclk

DUTY=0:

Thigh=CCR x Tpclk

Tiow =2 x CCR x Tpclk
DUTY=1("iXZ! 400KHz):
Thigh=9 X CCR x Tpclk
Tiow =16 X CCR x Tpclk

19.5.8.

Address offset:0x20

Reset value:0x0000

I12C TRISE 188 (12C_TRISE)

15

14

13

12

11

10

543 ]2]1]o0

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

TRISE[5:0]

RW|RW[RW]RW]RW]RW
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Bit Name R/W Reset Value Function
15:6 Reserved RES - Reserved
EREFERD FIIR A EFEE (FEK) .
XA ROZIRAE master mode , SCL iR
EIERAIERAISFEAT A, XEMEVBRIZETIE SCL
IFHBSEad S, SCL #RERIF— MaER
IXERIATHEE N 12C RERTERGHIIRE AR
SCL EFhTE), EILSEN 1.
5:0 TRISE RW 0 flan: trERSAERAIIF SCL _EHATEN
1000ns, HNERTE 12C_CR2 577587 FREQ[5:0]
PEHEZTF 0x08, Tpclk=125ns, M TRISE HfL
B39 0x09 (1000ns/125ns=8+1=9) ,
ISR AR ER T LUINE TRISE &,
WRERRFNEEL, WEEEEBS SN TRISE,
LAFBHR thicn S5,
iE: 3 PE=0 BT A BEIREIZE 7T,
19.5.9. 12C STEEMs
Offset Register LI 2 | N | = | S |lo|lo|~|o|w|<*|m®|«a|«~|o
= [ 4 O
0 |l x| & |Hdh9g Q| m
12C_CR1 14 oO|lo |9 <|ofh9 | W
0x00 = < |h|h5 Zé g |2
Reset value 0 0 0 0 0 0 0 0 0
Z 1 1
u >Z2 x
ox04 | '2C_CR2 |:::: dugn n FREQ[5:0]
Reset value o[olo 0] o] of o] o] o
ox08 | 12C_OAR1 ADDI[7:1]
Reset value 0] o] of ol o] o] o
oxio | 12C_PR DR[7:0]
Reset value 0 0 0 0 0 0 0 0
x L 9 % w % % L DD: m
oxia | 2C_SR1 g < |2 |u|X|¥ =4 m|Q|®
Reset value 0 0 0 0 0 0 0 0 0 0
Z < | & | A
o %)
ox1g | 2C-SR2 03 Fl 2| =
Reset value 0 0 0 0
%) |y
oxic | 12C_CCR T | 27 CCR[11:0]
Resetvalue | 0 | 0 o] o]l of ol o]l o] of ol o] o] o] o
ox20 | 12C_TRISE TRISE[5:0]
Reset value 0] o] of of 1] o
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20. BERZREIWARER (USART)
20.1. 48

BRRLS RN ARR(USARTIRM 7T —FRiERITTESER TUANENRZ S SR TEIRRUAIIMNRREZ
[ERHTENTEIERR. USARTHIBDERATERAR SRR S e R RILRE,
ExFRLSREBENFNTIRLEE. SEARITELEREE.

. USART £ ZE45{%

EWNTRLBE
NRZ &
AJECE 16 fZaE 8 I RiF, IEINEEREMNHSRENREY
RIEFHEWEE R RIERITE, &mIA 4.5Mbit/s
S ES il
AYRIENEUERE 8 fuUsE 9 iz
BIECERYZLERL (186 213)
SR SRS ERAIRT S HINRE
AL T i@,
ST R ARIEFTERLSERE L
TR
e
> 12 buffer i
> &% buffer 8
> (ERER
B EERIGIEE

> RIEREG(L

> XORENEER TR
B HIRSHIFHTR
CTS &
BESES 7
el lSts 52l
iR
IR
IREERME
UoRUEIES
B ZOMEREEE
> WNSRHBIEARDCED, MFHNGEREEUNGRIEINIRE . BRIt ARS A

N
o
N

VvV V. V V V VYV V V V
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20.3. USART IhfEHgiA

USART @3 =5 |1 SHASEEREE . (2 USART WABEEVDFER M HIEUER
ANRX)FIARIEEWERH(TX),
RX: BEUESRITH. BIRERAKXFIEIEFIRE, NMRSEUE.
TX: RiEFIEREH. JRX[EELIR, HH5IERSZIEH /0 imABE. JRE[ENE, FETRIEE
ERT, TX ST =REE. EREERE, 1 /0 O EN A TRV AIEFIEIK,
B SEREREESEEIN A TSRS
— MRz
—MIEF (8 5 9 i), BRIKBLIER]
1. 2 MYELEL, HLFRBEUEMAYZER
(ERDEBIRITERARERS: 12 (B 4 (/NIRTGIE
— MRS FFEZ(USART_SR)
HIEZF85(USART_DR)
— /NSRS 1FEE(USART_BRR), 12 RIAYEEREGHN 4 f1/ N8
ERPSEPEE ISR
CK: A&iXz3iphimtt,

65 B AT RS RmARTER, (FE Start fZF0 Stop i LISBREHEKY, HWENEERETUERE—
HARADEH—MIEBT), HUERTLAE RX ERIZSHE. XATLARSREH RS FasrI/ N ERiR S (Fian
LCD IXz88), BIsBRIFIRIEER IR AT RIZ.

T3 ER R R E:
B nCTS: BffRiX, ERERY, EAREIEERERMNIEN T RAEIERE.
B nRTS: RiXiEK, ER2MEBF, K USART /EEIFEEEE.
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PWDATA PRDATA
Write DATA REGISTER(DR)

CPU CPU

Transmit data
register(TDR)
[

Receive data
register(RDR)

7 | ﬂ
RX Transmit shift register M —{ Receive shift register
A A
GTPR
GT CK CONTROL ] CK
CR3 CR2
‘ SCEN‘ NACK‘ HD‘ IRLP‘ IREN ‘ ‘ LINE ‘STOP[l:O]‘ CKEN‘ CPOL‘ CPHA‘ LBCL ‘
CR2
USARTAddress ‘ UE ‘ M‘ WAKE‘ PCE ‘ PS ‘ PEIE ‘
RTS HARDWARE ‘ e
FLOW
CTs CONTROLLER
l v y Y \dl Receiver
_| TRANSMIT WAKE | _| RECEIVER clock
"] CcoNTROL UPUNIT | CONTROL
CRL SR
‘ TXEIE H TCW‘ RTSE‘ 'DLEl% TE‘ RE‘ RL\?I SeK ‘ cTs ‘ LBD ‘ TXE‘ TC‘ RXN ] IDLE‘ ORE‘ NE‘ FE‘ PE ‘
(A
USART INTREEUPT

CONTROL

USART_BRR
TE — ™ TRANSMITRATE
CONTROL
—{ /16 ‘ ‘ JUSARTDIV %7
? ‘ DIV_Mantissa ‘ DIV_Fraction
fra 15
(1,2 4 0
RECEIVER RATE
RE —*> CONTROL

Conventional baud rate generation

20-1 USART #ZE&|

20.3.1. USART 45iHaid

FRAILUBIIRIE USART_CR1 HF=aPAI M i, %E%pk 8 8¢ 9 U, FEdeinfuHAiE, TX EMbTEESF,
AR TR,

FRFFSHANNTEEMH 1AM — P REEEW, EEIREE S T HIEN AT AR TR E
& TELEAYUER).

MR SHEMATE—MUBHR SERKE 0 (BEFLLAERE, BR'0). FEMARFSERE, KiXEBEE
A1 B 2 MELEAI( )R B REIANL,

RIEFHRA B —H BRI R £ IR, JRERFIRWERAIEREN D BIBENAY, DBIAEFERI T,
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9 bit word length(M bit is set),1 stop bit

Data Possible
frame parity Next Next data frame
Start bit start

bit | sito [ sitr [ si2 [ sit3 [ sita | sits | site | Bit7 | Bit8 [srop | bt

bit
Py
Clock 1L

Start

bit
— Idle frame 4
Start
Break frame f
Stop bit |_

bit
** LBCL bit coptrols last data clock pulse

8 bit word length(M bit is reset),1 stop bit

Data Possible
frame parity Next Next data frame
Start start

it
bit | sito | sit1 [ sit2 | sit3 | sita | sits | sit6 | Bit7 |g0p | it

bit
ClocK '_**_L

Start

bit
Idle frame 1
Start
Break frame | i
Stop bit |_

bit
** | BCL bit controls last data clock pulse

20-2 FKIRE
20.3.2. A&i£EE

RIXZRIE M MAPRERIX 8 Uk 9 AVEUEST. JRIXFEEM(TEMIRER, RIEBNFFRPIEIE
£ TX I i, HBNAIRT Rk CK B L.
20.3.2.1. SFRIE

£ USART &iXxHAE], £ TX S| LB HEIRIRIEENAL. EILEIl USART_DR HFHREET—
WEBR G RIEBAI S Fas 2 BNE s,

BN FRZAEE—MEBFREAG; ZFIRENELLR, EBTERE. USART XIFSHELEAAYED
&: 152 MFLEAL,
E:

FEEUREMEARIAREENL TE i, BNEHEIR TX I ENEUE, BARERITEESEETE. EEERNS
RIEUEREEXR,

TE (LR RE— S A,
20.3.2.2. AJECERYSLEL

BEENNFRIARERE LA LABIS i HIE 7S 2 B96Z 13, 12 H{T4wiE.
1) 1 MBI (ELERIERIEIAE.
2) 2/ MELERI: ATRFTEM USART 18, BB LAREH RS E.

SREIE TIELERL
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WIFFILE 10 fRFEF, RERMELEA(S m=0AT);

KA EARTF 10 5c& 11 i),

&#E 11 (R, FRELEA(m=10t), FeIEeEHE

a) 1 stop bit

Start

Data
frame

Possible
parity
bit

Next
start

Next data frame

| bit| sito | sitr | si2 | sits | sita | sits | Bit6 | Bit7 | gi0p

bit

Start

bit

JECICC S I I O I
b) 2 stop bit Data Possible ot ot 1
frame parity Next Vextdata frame

start

it
| bit| sito | sits | stz | git3 | sita | sits [ site | Bit7 | 2st0p

bit

L bie_|

20-3 EEEIFLEL

BRESE:
1) @13 1E USART_CR1 &1F=8 L& UE \3RELE USART
2) 4w USART_CR1 B9 M ABREMN FK,
3) £ USART_CR2 FémiE = LEIAYAIEL.
4) FJF USART_BRR HFaIE R ERATRITE,
5) 28 USART_CR1 R TE (i, RE—NTRNHEANEIREUERIE.
6) IEEKIXIEIESH USART_DR HZS(LEIEBMR TXE i), ERE—NMENENBER T, WEMIAX
NEUEESE R 7.
7) £ USART_DR HEFSEFEANRE—MUEFRE, BEEF 1C=1, R — M EUEMAMERER. SFTE
KA USART SFEEHNENURN R, REMWAMERER, BERIATE—IXEE,
20.3.2.3. BFPEE

iBE TXE (IR 2B RS Fas SR ERTARY. TXE (HBHRIRE, BRA:

HIRCEMN TOR BIXEIB(UEFEE, SIRRIXEEHA

TDR HEHEWET

T UERTLI# S USART_DR S8 MASE =/ chEUE

WNR TXEIE (IR E, HAREIET=E— .

WNERIEAT USART IETERIXEUE, T USART_DR HFesSERIEIBEURTTH TOR 788, HEZaiEE
EREIZ SR S FIHB S FeS.

ANERULAT USART ;& BEEAIXEIRE, TR, X USART_DR HFENSBFEECEUERUHBNS
1728, BUREHTTIA, TXE MBI EIE.

H—URIETRRT(ELEAIRXEE)FRIRE T TXE i, TC#ER, WK USART_CR1 ZHFes4HHY TCIE
RS, WSF=4rhi,

£ USART_DR HF8HFEANTRE—MEIBEFE, HXE USART R Z BiaiRERIEHIsSH N KIIFERE
NEERNTE)ZRI, BREERF TC=1,

FERTHIRHSFEERR TC i

1. E—)R USART_SR Z7788;

)
)
)
)
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2.

E—JRX USART_DR &7,

iE: TCBAILUBE A ES 0%iEMR. ET N REFES R PRBER T ER.

Idle
preamble Frame 1 Frame 2 Frame 3
TXline HEEEEEEERSENEEEEEEEEEEEENEEN
Set by hardware cleared Set by hardware cleared
TXE flag —/ /’\ by software r\ by software
Set by hardware
USART_DR| F1 ) P2 \ =
TC flag K E /‘
\ / j / Set by hardware
Software Software waits
enables the Until TXE=1 and writes F2 TCis not set TCis not set TC is set because
USART into DR because TXE=0 because TXE=0 TXE=1
[
Software waits Software waits Software waits
Until TXE=1 and writes F1 Until TXE=1 and writes F3
into DR into DR Until TC=1

20-4 TC/TXE behavior when transmitting
20.3.2.4. FIAFS

S

\lEﬁ¢ E, SBI( e
20.3.2.5. THFS
B TE 515 USART EE— N EUREMRI X —= R,

20.3.3. EIq=8

USART AJLARHE USART_CR1 B9 M i34 8 {irak 9 {UAYEURE=.
20.3.3.1. FHAGHEN

7£ USART 1, WNRFEAB—MFARBRERS, BBAFIASCNEI—NEEIEAL. ZF579:
X0X0000

1110X0
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RX state Idle Start bit |

mtmmmmfm

sample 10 11 12 13 14 15 16
clock | :
.Sample. .
| values | i i

ENRNR S TR TR DENE NN YO

11 12 13 14 15 |l6

ame 11410

clock

6/16

7/16

< >

7/16

A

One bitﬁme
1

1
i
11 1 0 X 0O X 0O X 0O 0 0o 0 X X X X X X

Falling edge At least 2 At least 2
detegctioﬁ bits out of 3 bits out of 3
at 0 at o0

20-5 FFEARAGT

MERZFFATEE, BBARKIRER HERAUNH E ISR R BRI FF TG, WR 31K
FERED0O(TESS 3. 5. 7RIMNE—IRREE, FOESE 8. 9. 10RIETIRRIFESR'0), NFAMKEIREIARL, XAt
IRE RXNERENRL, W1 RXNEIE=1, NF=4-Hnik,

WMERFR 3PNFERENE 21205 3. 5. 7HRASREFRMSE 8. 9. 10AIRIER), BRARSIARIIA
=R, ERRIKE NEIRBIREAL. MRAEHBXNEN, NPIERBMAATIERE, BKEE<ERI=H
REFREIRESL).

MEBEE—IRINRERLENE 2R 0(F 3. 5. 7HASRERNE 8. 9. 10IARER), APARIBRIN
REEY, BRSIRE NE BEFIFEAL
20.3.3.2. SR

7£ USART #zUiRE), $URMNRIEEME TN RX iz, EiEXE, USART_DREHFEESHNET
BT SR ST E.

BELE:

1. 4% USART_CR1 Z7728R0 UE B 1 3KE5E USART,

2. #7%2 USART_CR1 B M (ifENFIK

3. £ USART_CR2 RS = LRI MNEL

4. RS 2RE51758 USART_BRR iR 7 BRI,

5. 1% & USART_CR1HJ RE fif, #IEIEILES, FEFEIIEIRNL

H—F R

o RXNE (&I, TRIBMNESFRIASHEEREI RDR, REGIER, HIECAWEKFETLBISER(EE
52 BXRIEIRITE ).

o WNIER RXNEIE fIFIRE, P4,

o TERIHEINEGUEINEER, BEHEHER, HRTIGHERT
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o EEREZMEETI(E, HIY4E USART_DR ZH77285SXY RXNE iiakR. RXNE iREHAILUBIXNES 0 3k
B, RXNE fifE F—F S RaiEEs, iR REHEIR.
IR EEREEERT, RENARIZEENL. R RE MNEEKEHEE, JriFrTHEKmEL.

20.3.3.3. FiFH S
A S — NI USART RGBSR —fLohgRes

20.3.3.4. FRHES

SRR, ENELRAENEIE BRI —R, (BUR IDLEIE (#0R BB =4 —1 i,
20.3.3.5. iHHHEEIR

W RXNE B&BHEM, NIEKEI—F/F, WAERHER. HUERBEH RXNE (REEE18ENE
(UF7ea7%] RDR 51788, RXNE MCEEKEIBNFUEHEMN. MRT—MEUEEHIE], RXNE
ISNREERN, HHERFE.

L EIRr AR
e ORE f\# &1,
e RDR WBEASEL, 3£ USART DR Z172{8E/83ScHIRIEERE.
o BASFETPLRINAT RS, MERKEINEIEEEEX.
o YN RXNEIE fi#i8 Eak EIE HHiRE, FRir=4.
o FFHATY USART_SR #1 USART_DR Z7Z s, BIE{I ORE {i
IR H OREfENRT, RP\EDE 1 MREEEKR. EFFETEE
o YN RXNE=1, E—PE3EIELERKEFes RDR £, AJLASKIEL,
o Y5 RXNE=0, iXEWKE I— M EXLUECEWiEE, RDR BRRAFRATIE, N E— 1 EXEHEE RDR
PSEENA ERT IR E IR (LR E RN EURERT, WihERaTaeAR4. EIEF5IEAIE)(TE USART_SR 257788
IE3IRIF0 USART_DR A2 BB EIFTRIEEE, WMEIREATsERE,
20.3.3.6. IR

FRTRERARRASERIS), B XIS SIRFIR S RE TEURIRE.

1 1
1
1
1
1
Sa m'pled'valu'es !
1

THHHT’HHHHETE

sample
clock ! :1 2 3 4 5 6 7 :8 9 :10 11 12 13 14 15 :16:
Lo A 6/16 Lo
i i < EOne bitflime : J
& 20-6 HMINR AR AVEHERAE
7= 20-1 1N A RUEHERAFE
RiHE NE K& EURYI(E HiEsBE
000 0 0 Valid
001 1 0 Not Valid
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FRiFE NE K& FEIR(E siEasiE
010 1 0 Not Valid
011 1 1 Not Valid
100 1 0 Not Valid
101 1 1 Not Valid
110 1 1 Not Valid
111 0 1 Valid

LRI A -
o 7£ RXNE {9 EFHEIRE NE 177,
o TR MBI T 17R51E1XE USART_DR FH1Fs8.
o ERNFUBEERT, RETHIFE. A, EA NEIREALF RXNE IFEAZRINHWIRE, RXNE
BreErhli, EZEPRBERRT, MRELKIRE T USART_CR3 FHFesH EIE i1, Br=E— .
S USART_SR, FiEH USART_DR &7, 155k NE fRENAL
20.3.3.7. WHEIR
AT E R A LR R IR :
HT{ERS LHABRSNERR, EIEAESEEENRE_ KGRIk,
SEIRAANEIRT :
o FE (U#FIEHEIR
o FTEIEMN IS FaaE1XE USART_DR Z7Fs5.
o EEAFTIB(ERT, REFIT=4. A, XM RXNE (ERER, EHEE~ETH. ESEEE
SIBERT, W USART_CR3 FHfFea EIE A ENANE, G4,
IRFFH#ATIT USART_SR #1 USART_DR Z7Z280YisEiRE, TSN FE i,
20.3.3.8. IECHARIAYRT EE B AO(S LE (3
EUERE N AT B E R LAY S LRI N AT LAUBI 5 2577 8s 2 ROIRHIACREEE, EIEFEIEL
B, BILAR 1821
B IMELIERL: XF 1 AMELERIAISREEESS 8, 55 9 F15E 10 KA LT,
B 2B 3 2 MELERRIRERES —ELLUAIE 8, 55 95 10 NMRERTMM. RE—
ELEAHAEE U — MR, WERIASERIRE. FMELUABEMER. AF—MELE
RILZERAT RXNE FRSiSHis &,

20.3.4. PDEBATERFE

D ERAS R AR B AN RIE SR RIS RTE USARTDIV RUEREF/ NS Z 28 PRYERIR B RER.
Tx / Rx B4 = fCK /(16*USARTDIV )
XY fFCK BLEIMERIRTER USARTDIV E— MNEFERIESE. X 12 fIAYEIZSE USART_BRR
H7es.
it HEAN USART_BRR Zfa, RIFRITHEESWRIT RS FeastUi B8R, BElt, A1EEBEHT
R R S eI (E.
WN{TM USART_BRR S{F25(E5%I USARTDIV
BU1:
YNER DIV_Mantissa = 27, DIV_Fraction = 12 (USART_BRR=0x1BC),
y:
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Mantissa (USARTDIV) = 27

Fraction (USARTDIV) = 12/16 = 0.75

FrLL USARTDIV = 27.75

il 2:

ESk USARTDIV = 25.62,

=

DIV_Fraction = 16*0.62 = 9.92
10 = Ox0A

BRIEITREEE
DIV_Mantissa = mantissa (25.620) = 25 = 0x19
USART_BRR = 0x19A

T2,
il 3:

3K USARTDIV = 50.99

mE:

DIV_Fraction = 16*0.99 = 15.84
SIEIAEEEE: 16 = 0x10 => DIV_frac[3:0li3H => HALARINEN/NETER S
DIV_Mantissa = mantissa (50.990 + i) = 51 = 0x33

F2: USART_BRR =0x330, USARTDIV=51

AR FrpcLk=36MHz FpcLk=72MHz
ETRFESES ETRFESTES
2 | Kbps SR IRE (9 Su RE (9
F5 p SRR i RE (%) SCfR . BE (%)

1 2.4 2.400 937.5 0% 2.4 1875 0%
2 9.6 9.600 234.375 0% 9.6 468.75 0%
3 19.2 19.2 117.1875 0% 19.2 234.375 0%
4 57.6 57.6 39.0625 0% 57.6 78.125 0%
5 115.2 115.384 19.5 0.15% 115.2 39.0625 0%
6 230.4 230.769 9.75 0.16% 230.769 19.5 0.16%
7 460.8 461.538 4.875 0.16% 461.538 9.75 0.16%
8 921.6 923.076 2.4375 0.16% 923.076 4.875 0.16%
9 2250 2250 1 0% 2250 2 0%
10 4500 AoJge AaJgE AaJgE 4500 1 0%

i CPURIRTHMRZEE, NE—SERITRINREDIR, TLAXRIRYRETER EIRATLARIXBESE.

20.3.5.

USART #2882 E

RESBRITRSUEW/INT USART R RIERREE R DAGEE, USART RIS ABEIERIET
. FIMXLETUHHNERS:

A—EEFTIERK).

FEHE: DTRA + DQUANT + DREC + DTCL < USART #ZIESNBZE.

MFIEBREIE, USART BKSRNERESTRARRT
B [ USART_CR1 FfFa3H9 M EXAT 10 B 11 (UFFFHKE

DTRA: HFAREIREM NN (BERERRIRZESIT(L)
DQUANT : #2UeSim R R B AT = RiR E

DREC: #EiesinmicHesiIt
DTCL: HFER&EENTH(BERETUASTERRESREIRAE, SHERREIRFZERY

RE, T TR
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n  EEERSEREERTE

Z 20-2 DIV_Fraction /9 0 By USART =2 EHNB R E

M bit NF is an error NF is don’t care
0 3.75% 4.375%
1 3.41% 3.97%
= 20-3 DIV_Fraction 3E 0 B USART EEESTZEE
M bit NF is an error NF is don’t care
0 3.33% 3.88%
1 3.03% 3.53%

20.3.6. USART BilliEiS=eN

USART BESET—/NFBA0EK, MNFHBEENRE USARTx_BRR HFEMNE. BEaliRSRENEL TS
SEBRLRY:

1) REETUESRERIRIEIA

2) RRIEAFEAEXHTEERNTER, ZNETFERNUERTMRERNBRT, REEMIVREER

A RSRRIA R SR BINERFRES . (S RERE 16 (5T F A ICKI65535 FRCK/ 16 22{a1EIE)—

FEREEMREERGNZAET, BalREROIIE I RIERE (813 USARTX_CR3 7787
ABRMOD[1:0]i#fi%#E) . EFAENFFER, BSMHER.

EXLEMRERENT, RIFRERSHIERKREISENE/ VR, SRXNERSIBZRIFH T,

XEENE:

MODE 0: {HFLA 1 FFAN=RF, EXfER T, USART MERIRMNEE (THEEEEFHE)

MODE 1: {HALA 10xx fFFANFR. EXMMER T, USART MERIBMANE— M UEMNRE. ZUE
ETREOEITREOZERT, UREREESRES EFHER NEIFAIEE.,

F— I8 RX Y transition B EHRSFHITHIT. WNR RX LAY transition iR SEIEEFRINES (&
KBS ET bit 0 ITEATEAEE) , Nar~EHEiR.

EECEEIRISRANZE, USARTXx_BRR SH{Essw /B E— non-zero ;SR EH TG,

BT &I USARTx_CR3 Z577s5fJ ABREN {iZ, BJLABIEBEmNERZRIGNINGE, USART #5565 RX LRYSE
—PNFRF, Bl USARTx_ISR FH1788 ABRF ind&, 7R 7 BliRIFFRIONNEMR. MRERL EE2ERE
8, W BRI ERFHI T ABEMRIE. EXFERT, BRRAVETTREHKIEIAR, ABRE SERIMESAIEH
B, MRENERESBMRIFERCIEERRS (A 16 #1 65535 NMIHHERIZ B@16 fOEKEF) |
ABRE $HiRtE R4,

RXNE & B TIRENTER. ELUEREENZ], BEalkiFERalnse@id Sl ABRF in& (BEE
0) BREaM.

Note: SNREBzNKAFHARE, 5% UE, BRR {ERTREMHAKIA,

20.3.7. SRIFEERBEE

@id USART HJLASEII SN ESRIB(S (81 USART SIEE—MRKRE), FIMNEA USART BETLIEE,
B TX @HFIEf USART IREHI RXIAEIERE, USART NIRESER TX AitZEISHE—RE, HEM
FIREHI RX ENIEEE,

A EREEY, RIVBEFEREWIUIBRKE I WET, REKCEENEUE, XEMAILURH
FESU R B S SHRAIZ R USART BRSZFHE.

265/305



PY32F002B 2% F-Jiif

FESUANREF IS E THEHER., ERARHEXE:

HHZRCRS A RFIRE.

FrE I R L LE,

USARTx_CR1 Z77284h19 RWU IS 1, RWU BJLARE B s RN R THIKEBA.

fRIE USARTx_CR1 Z17287H WAKE I4R7, USARTx AJLAR M5 A N\EHR HER 2.
BN WAKE SR #HIT=REEGN,
B 1R WAKE (RIRE: #HTibiRcka.
20.3.7.1. EHR2LIEN(WAKE=0)

L RWU S 18, USART BHENEREAMEL. SENEI—RMET, SHIREE. A5 RWU FEHEE,
{B2 USART_SR 77887 IDLE fIHASERE. RWUIRATLIBIRES 0, TEILZS HA RS0 NSk IR AR
FHNERBAEZCRI— M F

RXNE f RXNE f

RX Datal|Data2 | Data3 | Data4 [ IDLE [ Datas | Data6 |

RWU Mute Mode | Normal Mode

RWU written to 1 Idle frame detected

& 20-7 A= HR L NRTERBAEL
20.3.7.2. Hhit#Ric (Address mark) & (WAKE=1)

EXMERE, IR MSB 21, ZFPHIAARINE, BUHIANZREEE. E— M MEut=75s, BiREKR
ERAVIMBIERAAE 4 1 LSB HR, 1XA™ 4 (UitthH i es e B Skt #EIEsRIt it i miETE
USART_CR2 27728809 ADD,

MR ENF T 5 CRRISHIEARICERY, USART HANREMER,, A, BHEE RWU {7,

BZFHEEARIRE RXNE RSt ASF=4hliER, EJ USART BEEEEFHIER.

LR S SR SRR ORI, USART IBHEEER, AF RWUMHEEE, BENFTH
IEEREW. WEIXACECRIIFHENEIRE RXNE fiZ, FE8 RWU EHES.

SERKEPRAESEUEIT(USART_SR BY RXNE=0), RWU RTLAKE 08 1. BN, WREERFHRZ
B&. TEZSHF Rt RCHNISRIGEEF A N R EMRTVRIGIF.

Inthis example, the current address of the receiver RXNE f RXNE f RXNE f
is 1(programmed in the USART_CR2 register)

RX  IDLE |Addr=0|Data1]Data2] IDLE [Addr=1] Data 3[Data 4 [Addr=2] Data5]
, .

RWU ﬁ Mute Mode | Normal Mode Mute Mode
1
Non-matching address f

Matching address Non-matching address

RWU written to 1
(RXNE was cleared)

20-8 F R UARICH AR AL
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20.3.7.3. KIeisH
& USART_CR1 25788 LAY PCE i, mILAFEREEHBIEHI(RERTAER— MBI, BT TEH B
18). RIEMAEXAIMIKE, 889 USART ig=lFIE &R+,
& 20-4 Mg

M bit PCE bit USART fram
0 0 SB—8 bit data—STB
0 1 SB—7 bit data—PB—STB
1 0 SB—9 bit data—STB
1 1 SB—8 bit data—PB—STB

FERMUTRCIREER AT, IAIPTEC R & EEIEHERY MSB i, MARX ORI, (MSB 2EiRfI+&
BRER, EERRREASEFLR)
20.3.7.4. {2838

RILAIEEE—INeRAY 7 8¢ 8 4 LSB 3UBRLARRIE A 1 N8BS,
fign: #HHE=00110101, B 411, WMERIERBRL(FE USARTX_CR1 Y PS=0), RIGAIER0’.
20.3.7.5. &8

IS —IIRRY 7 8%, 8 1 LSB HURIARRIG A 1" AN ET L.

flgn: #WE=00110101, B 44V1, WNERIEEEFRIG(TE USARTX_CR1 Y PS=1), RIGAAGE 1.
20.3.7.6. {EiatEst

NS USARTx_CR1 |9 PCE i EfI, BHEUESFas0EUEN MSB (#iieBita KX H R UIRIE
EERIBEN1, NMBREEFRIGTHN). NREFERIGKM, USART_SR HFesHRI PEIREWE",
FHEINR USART_CR1 5778809 PEIE 1ERFRSCIRERNE, T4,

20.3.8. USART RZ1&E

BEE USART_CR2 Z1788HY CLKEN i85 1, IERELEN. ERSERER, TINREESR
=:

e USART_CR3 77889 HDSEL fif

USART RiFRFEER RN EEL E/TEE. CKEIZ USART AIXsSAT#RYME. EeEtafifn
=IEAZHAIE, CK B L8 aRtspkt, fRHE USART _CR2 7788+ LBCL (UM, REERE— M EXEUE
NIHRIBF= R AT RSBk . USART_CR2 E7785MY CPOL It IkiRRT ke, USART_CR2 57738
FRY CPHA fz781F R FIER S NaRAT FAIFELL.

FERE=RERE, SREIRERPRZBILAIR REMFFRFSHIRHME, SN CK BYShARGE.

EEI RS, USART RIXBFIRLSEABTF—E—1F. (BEREN CKE5 TXRLH(1RHE CPOL
CPHA), FRLA TX LRUEUERM CK AL R HM.

E1EI0HY USART B TIEA R SRSENAE. 1R RE=1, HUEE CK LR (1RHE CPOL
CPHARERE LFHEERER TIEE), AR HTRNTRE. (B0 iz A AR AT (BUR TR, 1/16
RS ED),

R

CKHIE TX H—iEBka . Eif, RBEREMETRIER(TE=1), HEREEUER BEAEES
USART_DR &1728) Z1RMHATH, XEREERE KIELIENER T — N R EUE.
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LBCL,CPOL #] CPHA (IRVIEHECE, ROZfERIXIRFIIZIESEIREEILRY, ZfERE T RIXRREIRIERRT,
XL A BER 3L

EIER—FKIESHIRE TEF RE, LUR/MZIESAIEE SZ AT IBIFN(RISHTE,

USART R FFEET: EREAREEMIRENENMHRKEURIEEHIE CK KZRETL).

RX |« Data out

TX Datain
Synchronous device
(e.g. slave SPI)

USART

CK clock

20-9 USART EIZ&@mBIGIF

Idle or preceding

. Start M=0(8 data bits) Stop
transmission

—
Clock(CPOL=0,CPHA=0) _ . fyuuyuyot

Clock(CPOL=0,CPHA=1)

Clock(CPOL=1,cPHA=0)  — | [ [ 1ML
Clock(CPOL=1,CPHA=1) U

Dataon TX
(from master) DBB“BB" t
Start LSB MSB  Stop
Data on RX
(from slave) nnnnaa 1
LSB MsB
Capture strobe I I I I I I I I

LBCL bit controls last data clock pulse

20-10 USART #{¥ERd AT FR7 5l (M=0)

Idle or next
transmission
A - A - A . N
» »> L

Clock(CPOL=0,CPHA=0) . rguUrudyruuyr
clock(cPor=o,cpra=1) [T i
clockcpot=,cpha=0) LI LILILILLLL
Clock(CPOL=1,CPHA=1) W

Dataon TX

Idle or preceding

o Start M=0(9 data bits) Stop
transmission

(from master) ﬂnﬂanaﬂ 7 B
Start LSB MSB  Stop
Data on RX T
(from slave) nnaanaﬂ T\8
LSB MsB
Capture strobe I I I I I I I I I

LBCL bit controls last data clock pulse

20-11 USART EERd RS A~ ffil(M=1)
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CK(capture strobe on CK
rising edge in this example)

e L

Data on RX :

(from slave) X
i tSETUP tHOLD
>

tSETUP =tHOLD 1/16 bit time
20-12 RX FUERIF/RIFHSE
20.3.9. BEENTIERE
BN TR 1EIT 18 & USARTX_CR3 5778800 HDSEL %%, EXMERE, TEMMMSTFSESE

B USARTx_CR2 2772809 CLKEN i
USART AJLABCE BB LN T MY, FEREHENTIENAT, TXF RX SIEESHAEEE. FRE
#HI"HALF DUPLEX SEL"(USARTx_CR3 /iy HDSEL )i TFIEXN TIiE(E.
B RX R EB#HER
B YSBHUEERN, TXSEWREN. B, eE=RIRSHaSERESHERIS—MRME 110 O, XHA
IRiZ /0 A4 USART IRaiRY, WRECERETSHMA GFRIVEILHS).
BRULLASN, BIESIEE USART fE(2K(0. HEARETRE FRYMR (BlaNEE R — M RhEEs). 4551
N2, RENASWEEARRIEE. X TE HIREN, REHE—BRIEIESFaE L, RIEMAMkEL,

20.3.10. {4

FIFA nCTS HIAFI nRTS EHATLAZEH 2 MREFERIBITEIER. TERPEX MR EMEEE 2 MR
&

USART1 USART2
X RX
>
TX circuit cTs RTS TX circuit
|
RX X
ll
RX circuit RTS TS| RX circuit

& 20-13 T USART [Ef9RR{H7RizE)
20.3.10.1.  RTSmisH
AN RTS FIEHIMEBE(RTSE=1), RE USART 2R IFRUGHAIEUE, nRTS MZSAAEM(ERE
), HRNSERNEEUERNIAR, nRTS #FEM, HItFRPHEELRIMEERIME SRS,
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lstart E lStalL
: stop: i stop
RX bit Data 1 ort || bt Data 2 bit
s | B
E / E :\ Data 1 read ff
; f ' : Data 2 can now be RXNE
! RXNE ! ! transmitted
20-14 RTS izl
20.3.10.2.  CTS x4l

AR CTS MIBFIKEBE(CTSE=1), KRIXEBFEARIET—MREIEE nCTSHIA. 2R nCTS BXUEHIAKIKER
¥), WTF— M UERAE(RRIB M EUERERREN, B2 TXE=0), BN TR HALE. &
nCTS FE(EMEREMRE T, HRIRERTHREELRLE.

% CTSE=10Y, REnCTSMA—TIRRZE, BHEMBNKE CTSIFRTLL. ERPEKEEEDESTH
1TIB(S, WERIRET USART_CT3 Z172809 CTSIE {3, NUF=4Erhkf.

CTS

/,f

4
A

empty

cTS |
transmit data register
TDR Data 2 empty | Data 3
:start f
RX Datal [°P|"; |/ Data2 |

writing data 3 inDR

stop!
bit §|d|e

b

i start
sba;{l Data 3

Transmission of Data 3 is delayed until

CTS=0
20-15 CTS 7=t
20.4. USART Hfniask
FE FRITER(4 BEHrE {sEREMNL RIEME
1 REEESFeET TXE TXEIE Bk
2 CTS (Clear to Send) =hkF CTSIF CTSIE 363
3 {EIX5Thk TC TCIE Bk
4 BWESESEET (SREST) RXNE RXNEIE W
5 Over IEEIGITEIR ORE U
6 SR IDLE IDLEIE =
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5253 FRIATER {4 EHinE EL= v RIENHEWL
7 BRI IR PE PEIE bo2ling
8 ZAMEEEEITRT, 1B/, over IEEI{THIMEEIR NR/ORE/FE EIE W
F8 USART HrliH BE—Mim £,
TCTI(I;:D
e =1 |
CTCS-ll-ES )
USART
IDILDELIE:D D interrupt
=D
peE — )
BoE— )
FE
==
ORE Dl\ﬁ}\ER—i—/
& 20-16 USART =ifisE
20.5. USART FF28
20.5.1. JKEFHTFES (USART_SR)
Address offset:0x00
Reset value:0x0000 00CO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re | Re | Re Res Res Res Res Re Res Res Res Res | Res Re | Re | Re
s s s s s s s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | ABRR | ABR | ABR Re X IDL OR
S S S Q E F CTS s E TC RXNE E E NE | FE | PE
RC_ W RC W | RC_W
W R R 0 0 0 R R R
Bit Name R/W Reset Value Function
31:13 Reserved RES - Reserved
BlREERIEK,
12 ABRRQ w 0 IS 1 28 ABRF iREAL, FHEERT—
BB s,
BRI S,
11 ABRE R 0 HEMRIFEONLE (REERBEEESREST
FLRGEIR) B, BEEAIZE TS,
@SS 1 2| ABRRQ BFEETIZ{L,
BRI IUIRS.
10 ABRF R 0 LEMSRIRE (FIIRE RNE=1, LSef
SEREEF=4E i) | EiE BRI IIREH
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Bit

Name

RW

Reset Value

Function

f (ABRE=1, RXNE=1, FE=1) RHZ{ImfE{t
=1,

HHEITS 1 3 USART_RQR 2772809 ABRRQ
(LEZFZAL,

CTS

RC_WO0

CTS tri&.

2 CTS#iA toggle, Bl CTSE=1HT, %7788
R 1ERHEE 0iEF. HCTSIE=1 Y, P4 CTS
rhit.

0: CTS line {(BERXZ

1: CTS line {BXZ

reserved

TXE

BB FRE TR g,

2 USART_DR Hras8iREX s is7as,
B ENLZETFE, Y4 TXEIE=1 B, Fr4Edhi.
B USART_DR HEBRSBEZIZN

0: FIEREXRIBAISTFes

1. BGRB8

TC

RC_WO0

(BIESE IR

EEEEEERE, B TXE=1, NBEELZE
1728, TCIE=1 B4k,

B4SEiE USART_SR F7E8AF5 USART_DR
HERSBEEZM (RusAEeRER) o MY
EREILAS 0153,

0: &IERTH

1: fEX5ER

RXNE

RC_WO0

RS ESRAT IR G,

LIS FEEEIXE| USART_DR 57788, @
HEMZZT 7R,

{FE USART_DR &f7e8. HEE 0551%
(A

2 RXNEIE=1 [, F=4EAih,

0: RKEIEYE

1 R R

IDLE

TS,

@ IDLE line, BR4ENI%FFR. =
IDLEIE=1 BIF=4 .

ER{H5CIE USART_SR S7788/51E USART DR &
FRERILUBEZAL,

0: Rt&ME IDLE line

1: #&MZ] IDLE line

ORE

Over IEEGITHEIRIRG.

% RXNE=1 i, ERAIS e RalEIREdREE
EEFEEI RDR FHfFasnd, BHREIZ(L
BR{ESEIE USART_SR Z7788/5i% USART DR &
FRRILABEEZ L,

2 RXNEIE=1 Ff, F=4EiR,
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Bit Name R/W Reset Value Function
0: K= Over [EEIEITHEIR
1: P4 Over IEFIGITHEIR
iE: ZSEEEEMA, RORFEHRABTASE
X, ERUSTFRABTHES.
& EIE=1 B, 74 ORE Hf,
IR RIS
UM EIRSET, B EIXSH 7R,
HSCIE USART_SR ZH17E8/51E USART_DR &
FREALUBZIZAL,
) NE R 0 0: RIGUEIEFEER
1: INRNREREER
i¥: 2 RXNE 5 NE @ERIF=4AY, NE=1 B4
4rhilf, M7EIRE RXNE #RbRIF=4 b, 2
EmeEIET, 24 EIE=1 B NE=1 774
DEEEIRITE.
SNREIREL, IERRREALIEFRE, B
R B,
BH455I USART_SR FH17aa/miE USART_DR 2
ERERILABEEZ L.
0: RIGEIMIHIR
1 FE R 0 1: IEUEIEERE break FF
iE: & RXNE 5 FE RIRSF=4RY, FE=1RBIAF=4E
Hhlfr, TTEIRE RXNE fRSEI P, 215R=
BIEMAEEREL £ TR, N T EEE
iR, BEHARSMEZEUERNEE, AERIRE
ORE #r&fi, EZEPERBIMENXT, = EIE=1
B FE=1 74T,
e =t
LIRS (EEIRAT, B EZS 7S,
B455IE USART_SR FH17aa/m1% USART_DR &
0 PE R 0 FRELUBEZAL, B BZ RIS
RXNE=1.
& PEIEBY, P4,
0: RFEESHBRAHIR
1: FAESBRIGEIR
20.5.2. #EETFES (USART_DR)
Address offset: 0x04
Reset value: undefined
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res DR[8:0]
RW [RW [RW | RW [RW [ RW [ RW | RW [ RW
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Bit Name R/W Reset Value Function
31: 9 Reserved RES - Reserved
B RESIES 7R,
ERTEAREERE, miEERNEREE, =5
BRRIERIEE.
DR 7= RN SFREN (—MRRIE
#9 TDR, — 2RI RDR) , FrlA DR 257788
SCI TSRS RIENIIEE.
2 SR TR 2R
- DRIE:0] RW undefined TDR %{?E’giﬂj\]nﬁlugf*ﬂiﬁJHﬂ%{lL%ﬁﬁﬁZlEﬁE
HTHITRYEO, RDR HFSEMABUTFS
MAMLS L ERM 7 HTED.
LEHBRI SRR T TRIZERIERT, B MSB (i
(bit7 27 bit8) RFA, ENEWRIGAL
BT,
BB EEREF TF A THURIERT, 1EHAY
MSB 2 B IRIRER L,
20.5.3. BISESHFR (USART_BRR)
Address offset:0x08
Reset value:0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res |Res |Res | Res |Res | Res |Res |Res |Res |Res | Res |Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIV_Mantissa[11:0] DIV_Faction[3:0]
RW [RW [RW [RW [|RW [RW [RW [RW [RW [RW [RW [RW |[|RW [RW [RW |RW

EERITREIER, BRI s e,

Bit Name R/W Reset Value Function
31. 16 Reserved RES - Reserved
15: 4 DIV_Mantissa[15:4] RW 0 12bit F2#4
3: 0 DIV_Fraction[3:0] RW 0 4bit /N8R
20.5.4. =HIFFE 1 (USART_CR1)
Address offset:0x0C
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re | Re | Re | Re Res Res Re Res Res Res Res Res Re | Re Res Re
s s S S S S S
15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
Re | Re WAK PC PEI TXEI TCI RXNEI IDLEI RW Re
s | s |VBEI M| E E |PS| E E E E E | "E[RE| y | s
RW | RW RW RW | RW | RW RW RW RW RW RW | RW | RW
Bit Name R/W Reset Value Function
31: 14 Reserved RES - Reserved
13 UE RW 0 USART {88, HiZIiEEE, USART &SI
B HEHEME. ZUBREEMNES.
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Bit

Name

Reset Value

Function

0: USART prescaler ] output Z=1F, low-power
EEa

1: USART {&£gE

WUEEZ(E USART_ISR.TC Bilfg, AHEE
T UE iz, HENEFEER;

12

RwW

0: 1 start bit, 8 data bits, n stop bit
1: 1 start bit, 9 data bit, n stop bit

11

WAKE

RwW

ERUIREETT .

M mute #&ZUIREES . BHIABENEEBE.
0: Idle line MfEE

1: HEHHISREE

10

PCE

RW

BB,

0: FHBIIREELE

1: BFIBRIEERE

MBI Obit HISE 9 i, 8bit AI5E 8 fiL,

PS

RwW

TEREER., BREEMITEE.
0: {Bi58
1: &K

PEIE

RwW

PE chUfRERE, FHERHBRATEE.
0: ik
1: PE gy

TXEIE

RwW

TXE Hhif{FERE, REGEMFTEE.
0: I+
1: TXE Fhlif{gae

TCIE

RwW

XL RPRTERE. ARG EMNNEE.
0: EF
1: TC Hif{sEge

RXNEIE

RwW

RXNE Hlfr{#8E; HIEEMNEE.
0: ZIF
1: ORE ##& RXNE Hjf{#ge

IDLEIE

RwW

IDLE FRBfif#RE. HZGBMNFTEE.
0: =+
1: IDLE Ahif{sEgg

TE

RwW

fEi%fERE,
0: {&XZEIE
1: {&1%fERE

RE

RW

I fERE.
0: EWEEIE
1: $ZUERE, FREAHEIN start i

RWU

RW

EIKIREE.

Z{UZRE USART 2873 mute 8=,

SRR mute IRFS, ZHFREN; R
BREEIRRERFY, Z57esas. SRR
5 (iitay# IDLE) HZ1Fes
USART_CR1.WAKEDbit #5,

0: BEENTIERR
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Bit Name R/W Reset Value Function
1. R R
1 EIREZALHAN mute #T(H], USART &
BEFEK T — M UEFT, BUE mute 183
T, TEER idle BEiGTINGRES,
i 2: HBEE/AMHIHRCKIREE
(WAKE=1) , 7E RXNE #EMfS, FEEREIE
18 RWU fiZ,
0 Reserved RES -
20.5.5. {=HEFER 2 (USART_CR2)
Address offset:0x10
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 | 22 | 21 20 | 19 | 18 | 17 | 16
Res | Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res STOP Res | CLKEN | CPOL | CPHA | LBCL | Res | Res | Res | Res ADDI[3:0]
RW RW RW RW | RW RW | RW | RW [ RW
Bit Name R/W Reset Value Function
31: 14 Reserved RES - Reserved
Stop {UECE.
13 STOP RW 0 0: 1stop bit;
1: 2 stop fiZ;
12 Reserved
CK pin fgg,
11 CLKEN RW 0 0: =i
1: CK pin {§8E;
AIFESELRT, 1ZRE.
A e,
10 cPoL - . A8, CK pin IHASEMRYLE,
0: fEHESh, CK pin NISEMRIE;
1: (BB, CK pin HiEERIE;
ZAAERSARI T ATERE CK pin #tHEStRAIAE
fiI, ©5 CPOL fii—&2TfE, LA=4rrFRainds/
9 CPHA RW 0 HIEXR,
0: B PEMEREER MUERIRG,
1. FAHMERES MUERERG,
Ba—UAIERRS#EKPEEHE CK pin i,
8 LBCL RW 0 0: EE—{EHENITHEKHNATE CK pin it
1. BRfe—EUERIRTEPBKIRAE CK pin Hit;
7:4 Reserved RES - Reserved
USART itiit,
3:0 ADD[3:0] RW 4’b0 ZE5 s T 2401888 mute 18T, FA{E 4bitith
HERERERTRIMbALE
20.5.6. #=HIS7F3E 3 (USART_CR3)
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Address offset:0x14
Reset value: 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res Res Res Res Res | Res | Res | Res Res Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res ABR- ABR OVERS8 | CTSIE | CTSE | RTSE | Res | Res | Res | Res | HDSEL | Res | Res | EIE
MOD[1:0] EN
RW RW RW RW RW RW RW RW
Bit Name RW Reset Value Function
31: 15 Reserved RES - Reserved
BRI ITEL .,
00: M start (FFIATIE R
01 1422 3| 182 3L
14: 13 ABRMODI[1:0] RW 2'b0 THERE TR
10: Reserved
11: Reserved
34 ABREN=0 && UE=0 i}, iZ5FRRE,
BT ERE,
12 ABREN RW 0 0: Ik
1: EalRER(ERE
Oversampling &=,
0: Oversampling by 16
11 OVERS RwW 0
1: Oversampling by 8
ZAHRAE UE=0 ItE]# S,
CTS HhlffsERE,
10 CTSIE RW 0 0: Z&|t;
. CTSIF Fhitf{ERE;
CTS f#gE.
0: CTS WE4mimHIEELL;
9 CTSE RW 0 . CTSHREI(FRE. HBEH CTSHMARN O, 7F
%1555@&?)5‘:9 AT, HEIESABUES TG,
FE&F CTS B4 2E6EH.
RTS f8E.
0: RTS FE4miEHIZELL;
1: RTS ;R buffer A
g RTSE R 0 HEHi(HEsE, REHEEK SRR A
SUERT— MR, HREUERETRE, R
BFEE. RTLIRKEIET, B RTSEAEG
2 (0) .
7:4 reserved
E S Vi =
3 HDSEL RwW 0 0: W THE;
10 FENTIETERE,;
2:1
R PRT{ERE.
0: ZIk;
0 EIE RW 0 o
. WEIR FE. over IEEIE{THAIR ORE, IR
NF Flfi{sEge.,
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20.5.7.

USART FH{F=501%

~® »n 2 O

Re
gis
ter

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

5
4

OO X O

ABRRQ
ABRE|
ABRF

CTS!
TXE

TC
RXNE!

IDLE]
ORE]

NE
FE
PE|

set
val
ue

o
o
o
o
—

o

o

O X O

us
AR

DR

DR[8:0]

Re-
set
val
ue

o
o
o

0 O X O

us
AR

BR

DIV_Mantissa[11:0]

DIV_Fac-
tion[3:0]

Re-
set
val

o

o

o

o
o
o

Oox o

UE
M
WAKE
PCE
PS
PEIE
TXEIE

TCIE
RXNEIE

IDLEIE

TE

RE
RWU

set
val
ue

o
o
o
o
o
o
o

o

o

o

O -~ X O

us
AR

CR

STOP
CLKEN
CPOL
CPH
LBC

ADDI[3:0]

Re-
set
val
ue

o
o
o
o
o

o

AAax O

us
AR

CR

ABR-
MODI[1:0]

ABREN
OVERS8
CTSIE
CTSE
RTSE

HDSEL

EIE]

Re-
set
val
ue

o

o
o
o
o
o
o

o

© = X O

ser
ved
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21.

BRITIMEEDO (SPI)

AIMBIRITSEI T 24 SPI &R, WERIINEETTE—HF,

21.1.

=T

EBITIMREO(SPHATFS A S/NBREUF L. £NT. BIRPHISBTHIVERE. HEATLUKEE
RRERRT, FRSNBMIREIRALEERIFNSCK), EOFREIASEEESTLE,
EIRTEMAER, SEFER— SRS TREEH.

N
-_—
IIIIIIIIIIIIIII-[\;

21.3.

. SPI EEYSIE

S FF SPI EHURTUAD SPI MR

3 &EW T RS

25 NTES LR (BWNREEE)

2B TESER (FTWAEEL)

8 k& 16 i EHmuERR

XEFZEER

8 MNEENRAFEMD AR (FAS 12M)

MIETURZR (K79 3M)

FEFIMEIL IR ARS8 4 T NSS B : /MW FEIAIENSHER
Al RiERI A R MERIAEL

Ol 4RiEHIEEIRRS, MSB 7ERIa) LSB £

AR P RTRYE AR IREIRS

SPI BERITIRSIRE

Motorola 1Rz,

a5 [P RTRYEAETCEE. 15

FNREA 2, T/ 16bit CHEUENNIRE S 8bit Y, BEEA 8bit) AIERAZIL Rx 1 Tx FIFO

SPI IngEfEik

21.31. #hAR
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< APB bus >
t Read
0

RxFIFO

MOSI

TXE
IE

RXNE
IE

ERR
IE

1E

Y

MISO| | Data shift register

LSB First

FTLVL

FTLVL

FRLVL

FRLVL

TxFIFO

> 0
Communication control
1
1y BR[2:0]
SCK[J‘

Baud rate generator [« ? ¢ i
|—, _________________________ |

|
| |
| | FIRST |
| ——— 7 !
| SPI_CR1 ,—,_l:
! BIDI BIDI RX :
Master control logic
gl : MEOD P 0 0 0 ony | M ssl |
J_ I - - _—_—_-—_—___—_____ | -———————— |
o v

21-1 SPI {E[E]

I
I
I
SPI_SR :
I
I

NSSI:|]

SPIIE 4 15 | S/NREsHEE:
MISO: FiRFMNMMNRERESIH, Z5MEMEN TRESEE, EEE T EBEE.
MOSI: FigFHH/MNZEMAS . 1Z5 [HEFEX TREEE, TEAER FEKEEE.
SCK: ZORf#h, fEAERENEE, NREEA.,
NSS: Mig&EiEE. BURT SPIFINSS HUIRE, 1% pin BILARRIE:
— IEREBHAIMN
— RIS EENT
— RIS EHERYHZE
SPI B&RITFE— N ENII—PIHE S IMNZBRIER. DEHEDRREER: — 2, 5—1 &
WERSERMAEUE. RIBRAHE, oTLUEREMB I —IREIREFMIL NSS (55,

21.3.2. BAEHIPENNES

S ARRIRIRFS, SPI AJLMER/VMARMNESEHTER. XWEEFER 2%, 3% (3K NSS man-
agement) & 4% (B4 NSS management) ., EHBEEWENEN.
21.3.21. 2WNTEE

HREER, SPIWEEREWN TERN. EXMEET, FIHFMIAY shift 2788, £ MOSIFIMISO Z
8, FERARNRANSGES—E. £ SPUETHAE, SUBEIIIRENENERSHEBA. FHET MOSI
RIEEHE, M MISO BEHUCREMRIEHE. JEUEMERTR (FT8 bit# shift 5E6%) , FEENFIMTLZBRNE
ERHREET.
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| RX shift register I I MISO MISO I TX shift register |
TX shift register f Most MOsI | RX shift register
? SPI clock I SCK — SCK f
generator
NSS NSS
Master Slave

21-2 XN TR/
21.3.2.2. ¥MTiEE
B3I BIDIMODE bit (SPI_CR1Z5{788) , SPIRJLATEE+FNTEN., FEXMECET, B 11R5UEL
SR ENFOMAL shift B/FSRA0ERE. MEETIIIEF, 7 SCKAYRTHHE, #IBEEMRA shift Z7F282 8L BIDIOE
(SPI_CR1 Z&51788) ®EENAM, RAEBAL, EZEET, FHAI MISO FIMHAY MOSI #EERUERIEFBimO
LEHEABRFER.

-

MISO MISO

RX shift register

TX shift register

Mos| _1kQ

TX shift register

RX shift register

!

SPI clock

_>

i

generator

Master

Slave

} NSS

NSS {

& 21-3 XN R FH/ERMRF
NSS LA (ERAEENFIMNLZ B TR R, BIERY, NSS BalLIAMER. REZmEMERERLL
H,
21.3.2.3. ETiE(E
I RXONLY (SPI_CR1Z7788) | iR%E SPIERAXERaE RIBWUE, & SPI TEERLE
N F. EXNRET, FEEVFIMAY shift HiFesZBREA 1184, H5—X MISO 1 MOSI A 4{#EA, BILA
WRERLARIE AR .,

B AXEEL, (RXONLY=0) : BeES£XWIHE. MAZREERERNIEO LENER. XN imOe LA A
{EFRAERI GPIO,
B SEEKER (RXONLY=1) : @BidE{I RXONLY, RFEEJLAEERE SPIiHINeE, FTEMNIESE, MISO it

WERE, imCIHAIE GPIO, SfEAIMML NSS [E5BXET, ML MOSI ZIETE. RINEIRIETRE
EHESRERRTEE buffer (ECE. EEXHECET, MOSI BH#EEeE, ZmOATLARIE GPIO, RE
SPI #fiEF, FItPMESHMIESLNE. FIERHRIE—TTARIEE RXONLY 5# SPE, HEIEEH MISO
HYSI TSR,
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RX shift register }% MISO MISO TX shift register |
_>

TX shift register Most MOSI | RX shift register

SPI clock SCK I f

generator
NSS NSS
Master Slave

21-4 AT EAPH/EREH R
(FRBLAFNREE MRS TF(UEKIE)

(1) EENFIMNZERTLAGER NSS #HTHEHEHIR. BIi%AY, NSSAILIAEER. AREZmieEmEREt
H,

(2) 7 Rx shift HFFeSAVMARREIMIBMAGE. EinEN transmit-only BT, FiB SEREKHEXRNS
BRI AN A R

(3) EiZBCE T, ™A MISO pin &B#FBAE GPIO,

B REHSMANZE (£ BIDIOE bit RAEKZERS, WAEILHEERE) |, {8 simplex BHRA LI half-

duplex BHULE.

21.3.3. ZINEES

E—TERNSEESRIMNEER, AL, £/ GPIO KEIE NSS, EHWETAET
EEFZMHL NSS IR MM, SBFemixXD, ERENFE RN ERRHEL T,
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NSS
| RX shift register I {} MISO MISO I I TX shift register |
TX shift register f [} Mosl MOSI { RX shift register
f SPI clock h SCK ——» SCK f
generator
101 NSS
Master 102 Slave 1
103
JULEY TX shift register |

MOSI | RX shift register
SCK I f

NSS
Slave 2

21-5 FNS =AM NES
NSS EXFhECE FEENImAER. VBT SSM=1, SSI=1 &5 1E{F{a] MODF {&iR.
FHFMHAT MISO EZZI—#E, BB ML ZEMR] MISO BY GPIO ECE{E AF open-drain,

21.34. ZFENBE

BRIE SPI SRR E SRS ENINEE, BNRAFTLIERENER feature, 1% feature BTLUKTLRAN
IHE RGN T REERBETR, AFEARXMENR, ZEREEAEHHRAERA NSS pin,

FEXMEL AR L SPI T RRNEERAATRERY, EARRRE— M RAIUEATEES HEH.

EHRT, RETHRMEMREMIER. —ETRERDIEEG, BECUHEAEIER, FHEERNE
S EIIRY GPIO (AT EHAT RAIM select input, EIZIATETSAE, BEEIMI select (EEMRER, =H!
R RERTRE] passive mode, FERFFAVHIZFHA.

MR REE—ATEERS HIEFIE K, BLhREMMET=E (B%E MODF %) . AFRFEILARL
F—LERAYPEIETE (IR0 BIRRTE XAYE M REVARAERHER T—R =)
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| RX shift register I I MISO MISO I I TX shift register |
TX shift register [ MO ) MOSI | RX shift register
? SPI clock I SCK - SCK I SPI clock
generator generator
GPIO  —» NSS
Master Slave
(Slave) (Master)
NSS -— GPIO

21-6 Multi-F=#], application
NSS FERM I REBRECE R HRANEL. BRIBMEBFFERE T MISO HitHizH, 1 passive node #ECE
B

21.3.5. JEE(NSS)HIER

FEMHL mode, NSS{EATRERIRZERA, FEMNBESENER. EEN mode, NSSEERLUEREIEX
AILEREIN. SIEREAR, SRS ENERE&TsE, MIENEHAT, SaTLOREIEMMTIRIMLIE
EES.

BT SPI_CR1 2577889 SSM bit, ATLUSIRFEGEE A ML management:

B H4NSS management (SSM=1) : FEXMECE T, Ml selectES#HMERRYSSIbit (SPI_CR1E577:8)

{EIXTN. HMNEB NSS pin #REREA At FRfER.

B @4 NSS management (SSM=0) : FEXMERT, BJLNETEENECS.

1) NSS#itifEaE (SSM=0, SSOE=1) : XMEENEIFAENAIFER. BHEEE NSS pin, % SPI—&
FHUER#HAFERE (SPE=1) , NSS{ESHMMA(RHHFIRIFEEBF, HEFI SPIH disable (SPE=0) , %
FHRIFAF, SPIABEHITIXFH NSS ECE.

2) NSS HitH disable (SSM=0, SSOE=0) : #15R MCU FERZ L{EAEN, XMEERITHITESENRE
1. ANER NSS pin LEAIHEHIE, SPIBEATEHN mode fault )RZS, S B EEE INTUET., FTEMTL
&3, NSS pin EATRERIAIERAN, 2 NSS AERT, ML,
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NSS []_

Pin

GOIO
logic

NSS external logic

SSI control bit

SSM control bit

-

NSS
output
Control

NSS lutput

NSS
Inp.

Master
mode

Slave
mode

vdd

OK

Non active

Vss

Conflict

OK

NSS Output

(used in Master mode and
NSS HW management only)

SSOE control bit

NSS internal logic

21-7 hardware/software slave select management

21.3.6. BER

7£ SPIERERIE), BKFIAEIR/ERRHT,. SCK (serial clock) 1SEuELS AN S BRBAFNREHE/ER
%, BIEXBURATFASEMEAL. BTERMEREERIUE. AT REEHTEN, FHAMTILREEERAER

&zl

21.3.6.1. Clock phase and polarity controls
@i CPOL #1 CPHA bit (SPI_CR1Z7788) , H4AILABCE 4 FAJBERJRT . CPOL (clock polarity) 1%
FZILBEURERATAY clock AY IDLE R, IZAXSEHFIMAERER M. 215 CPOL#E1u, SCK pin BRE
SEAIRTS. AN CPOL #&fi, SCK pin B IDLE K.
9N CPHAENL, SCKRIE - NIIGHIREMmAIE— M EUEN (AR CPOLHKEN, TG, BNE
EFHE) . FERTEECERIROHIN, BURESIE. R CPHAMENRI, SCKE—MOGHREAE—MEMAIEL
&M (WK CPOL &z, 2 TG, BURLEFE) . kIR, #IERETz.
CPOL #1 CPHA R E&IEER 7 SUEmMIRAI #1aIE.
£ CPOL/CPHA K(ZEZ /i, SPI &/ disable (SPE=0) .
SCK /Y IDLE JRZSMINS R4 SPI_CR1 Z{7afisEaukit.
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VI )11 G D SN G G G AT

MlSO-{XXXXXXXXM:SB.tX i ) E ) E Y E ) i ) E ) I.ESBit >—

I A
Capture strobe | i i | i | i i

v ~CBB O s
RSN S -
N T N Y N A

21-8 $HEATPES FE
0958 bit BOIRFFEUAET LSBFIRST bit BJIZTE.
21.3.6.2. EimbatEst
®BiY LSBFIRST bit(SPI_CR1Z7788), SPI shift Hf7asal LURE/I MSB-FIRST 5(#& LSB-FIRST, &I {#
F DS bit(SPI_CR2 £5178%), UEEEURIMAINEL. RIS 8 (k& 16 (IKE, ZREXN TAEAZENE
Fa.

21.3.7. SPIfic&

XFEHFIMN, SPIEERE/LF—8., WTFEAEREY, BRENNEDNE. SHTIENE
i, HTLUTESER:
1. BEXH GPIO FHfFas: EC&E MOSI. MISO 1 SCK pin
2. 5 SPI_CR1Z57758

1) @ BRI2:0JECERTFRER (MUIERAFEE)

2) FEZE CPOL #1 CPHA

3) j&@id RXONLY #;#& BIDIMODE #[1 BIDIOE (RXONLY #[1 BIDIMODE FEERERTHERN) , %% simplex 8

& half-duplex {25,
4) P& LSBFIRST
5) BEE SSM#0SSI
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6) BLE MSTRbit (TEZEH NSSEES, WRENIFECEFLLE MODF $5iR, ZEE% NSS FIHFsRT)
3. 5 SPI_CR2Z%7788

1) BECE DS bit, EIREEEMEL

2) ECE SSOE (MHEHAHE)

21.3.8. SPI{HEERIE

HEFEENRER S ZBIFERE SPI M. SIRFXFLRIE, FHIZENEURERTIRESRE. MWIRIEES
FRRMREFR S ENERZE, ELEERAENENE (HETEAMNTNE—NE, HEUWRAHES
BIEEIER, BEEEHTNEREERZA) . SCKISSMAIE SPI MNHIHEEREZ AT, EIETE IDLE RS
level (FERIAIMTEIERME) .

Full-duplex 8= (& transmit-only) , = SPI#fEEEFHE TXFIFO A==, &R TXFIFO #iT F—
5, EHFmE.

FEAHTEH] receive-only =, (RXONLY=1, ¥ BIDIMODE=1 H BIDIOE=0) , 7t SPI#f#Re/E, Hl
FH&ER, BIEhIZBDHER.

21.3.9. HIREWFHEWCTRE

21.3.9.1. RXFIFO and TXFIFO

SPI BB @EMERBID FIFO, REN 2, BE/ 16bit (ZEHEINIKE /0 8bit Bf, BEE A 8bit) . ZHRHE
{# SPI BEELNELEEUERIFITITIE, FHIHIERT CPU SRARAMELIESHAGENTN, AXFHEREIRIAY
FIFO, MUYff TXFIFO #1 RXFIFO, XLt FIFO #FB7ERTBRI SPI &=,

FIFO RULEEENR FLfEEL, 81F: HUEREl (@I, FXNT) . HuEmE,

I SPI_SR HFeeBRIREFHIE RXFIFO FRIARMISENEIEER. 5 SPI_DR&HFes, KA FIFO
REMFINREME, FAESHENE. Eha4uBES RXFIFO @EXIFF. FTLVL[1:00%0 FRLVL[1:0{iE&
= 7 B FIFO HETH S A5,

X3 SPI_DR FHFssfNimiaji@id RXNE SS4EE, S¥IRTFESSE RXFIFO FHEIARISRE, =S5t
K. B RXNE#IEE, RXFIFOH#HIAARTH.

B, SERIXEIEN, BT TXESHEE, & TXFIFO Level NFEBESTLOREN—FAT, %5
HEiswits, BN, TXE#ES, FE TXFIFO A2,

FIXEER7AT0, RXFIFO BILATE 2 PNEHENT.

TXE #1 RXNE S{4EES T LUBIT &Eif. RrAUakE.

U RXFIFO i#Rt, R T— R miEs, N over [ERIZITHEMTE, Over ERIZITHMETILIBIES
FRRTEY A TR,

WEMRY BSY (IR 7T 1 NHRIEIEMAEREER T, BEMESIESATRM, VIR SR
ZI8, BSYIRGFEN. (BEMRNE M EWEIERIZE, BSY SRR\ 11 SPI Clock BEEAYKE
21.3.9.2. Sequence handling

—EERINET LABIT single sequence (BIBKFER—RER. SREMERE, = maser B TXFIFO BEHE
fAIEUE, sequence FRIAFFUAELHTT. IIFMESIREVIELSRYEM, BRI TXFIFOZ, ASELEEFEIMIE
=,
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£ receive-only 1=, BP half-duplex (BIDIMODE=1, BIDIOE=0) &% simplex #z{ (BIDIMODE=0,
RXONLY=1) , £ SPI#f8eFH H receive-only B HBELERIBNR, FHHMIZEIFIRENL. FH—BESREHE
PRFRESIIRIENE, BEIFENELLET SPIskE XA T receive-only 123,

SENBEBLUEERIRT, (SCKESREEM) | RIEHMEEN, EVLMEE SRR RAYEE
N, SEVER, FNLIHRBRNEE, FRESETEIEORY, SESFM, SHEEAE delay FIEIELR.,
EFIENE, WTFEVHEMKE, 128 underflow (HIRES, KETMRIEIBBEEHEENRZEFGE (B
EMIABER AT ERITEUR) .

81 sequence WA NSS fikiFE(E, ERESMNERFHEFEHTERNESI— M. B
BMNRSR, 2EYERNSS EEFIML, BEEREFRENKT, FNERSENEERFINFLEY.
NSS BJLARRMFIRR M A NETE (¥ 28.3.5) ,

L BSY ®E[, BERTIEAHTREIEMAE., SEIRIMREWSEMET, RXNEREERL. &e—
bit #KAF, FFEEANEUEMIEIFE RXFIFO H,
21.3.9.3. Procedure for disabling the SPI

2 SPI # disable ¥, WULERAFER disable fitfe. X HRE disable SPI FURFERREERN, HAlE
MNAL, INREfhEwEE, REHNEIFEER. XMERT (disable) , IEEHITRIRESWIA, H—
AR, disable FfEEME—(FLEIESETAITNE.

MW T transmit-only IR T, FHAIUASEILRHERENEIEN AR E, EXMIERT, £&F
HEUEC S, IMEELL. E5YNER packing mode (LR EZFEMHAIEUEM, LIKE—L dummy =15
REH) . EXEE{T, SPI disable Z/l, FAFPX/RERRER] disable ifitf. = SPI4¥ disable FEEHA&IX
B, SRR —MIRREIEAF T, 8E& N —MEUEMFAE TXFIFO 1, SPI ITHRERAREE{RIERY.

SENSEFE(ET receive-only IR, (FIEELAHRIEE—FARIELLING (SPE=0) , Z&ET, B#HT
£[JRY SPI disable FRiE,

2 SPI# disable, #EWEIRIEENEUEFHE RXFIFO F, IXLEHRMAAE N—IR SPI FREEFIFF
FZ AR, ABELEERENENE, EMR(RZ SPI# disable B, RXFIFO =8 ({ER1EMRY disable i
12, FEEIRREERVIRER SPI 57F:8) .

TR disable AZEET BSY IRZE, FHEF FTLVL[1:0], LIBRERANERTA. EalLABITRIERIRIE
ERERIEEAITRERIZR, Flu:

B I NSSESHEHHETR, FHERMIURMERRI NSS fkf, =;HE

B Y5ERERE FIFO IR EHUERMY, WWHTRENEUEMEE-CRCITEERIIEF,
IE7ARY disable fif2R2 (receive-only =Z{(BRM) :

FfF FTLVL[1:0]=00 ((RBEHIEERIX)

&5 BSY=0 (R/GRISUEHLIETER)

Disable SPI (SPE=0)

S8R, HE FRLVL[1:01=00 (EFTERKEIRVEEE)

ST F4FE receive-only T, IEFfRY disable iRiERE:
ERE— M EUENMERISIZED, BT disable SPI (SPE=0) , 3THTEIGRE
2. EfFBSY=0 (REHEUEMERLIE)

3. EHUE, HEFFRLVL[1:0]=00 (EFrEEIEIRIEEE)

A 0 Dh =

—_—
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21.3.9.4. Data packing

2 frame size= 8, 1] 16 {ANEHESIHARY, EB<BEnI#EMA data packing, FEXFMIERT, W=
frame SWHITRNE, BT, SPI{FERFHEERILIE word {RAZRT pattern, AERFESMM.

TEHRMLT data packing SMEBEISFR, FERIEXSHIEAN 16-bitiHElE, FHANEIRMMAE, fEEKDT, MR
RXFIFO BBEHE 16 i, NIZFFIRTE RXNE SHEFIZEIF~4E. EA%Y RXNE SHEHE, #irs@Ed—»
16 i3 SPI_DR 257788, ha)T 2 N EUEM. 7EiElas, RxFIFO BBV EFNE FRANEESRAREERS
3T, BNEHERREX.

fERER, F8ihRARETHFINEE— M IRIEEBRN. N T4 RXNE B4, WFEHHMEK
ENL, XTRKRIRE—EUEM, BlT52REER Rx_FIFO [SHE.,

NSS
SCK _I I_l I_l I_l I_l I_l |_| I_I I—
TXFIFO mosi —| RXFIFO

0x0A 0x0A | 0x04 | OxOA
l 0x04

SPIx_DR

Pl D 0x04 B spIf PooE SPIf

X sm ! ' ' sm
| wnit > it
B

YVYVY

16-bit access when write to data register 16-bit access when read from data register
SPI_DR=0x040A when TXE=1 SPI_DR=0x040A when RXNE=1

21-9 Packing data in FIFO for transmission and reception

21.3.9.5. Communication diagrams
RN E—LHBF, XENFYTER. FREEESR8. A TEL, RE LSBFIRST=0, CPOL=0,

CPHA=1,

1. ZINSS BZY, SPI#fERE, MHLFFIREES MISO; = NSS #FMEE SPI XA MHELZEXS MISO AY=
Hil. XFFMHL, EERFRRIAIRET BN EEEN, LERANESEUE. EEin, (X SPI #{F
BERY, SPIIMR&IEHI MOSIF1SCKIES (tLBHENSSES) . IR SPI# disable, SPIFMZHELM GPIO
Wi, BtExLes FRYBTHEEUR T GPIO RUIRTE.

2. EEN, MRERZELRY, U BSY EMZERIFEN. EMiR, BSY ESEHEMCEEREZEE
D= RERA.

3. HBEZTXFIFO BHM, TXEESAHES.

4. Y TXFIFO 29, TXE EEES.

5. #t Data packed mode, TxE #1 RxNE S4ZpXIHIAY, BMLE FIFO RUISIEIZ 16bit 35 (until the
number of data frames are even) ., {18 TxFIFO & 3/4 full, FTLVL $KZ&EFE FIFO full level, XFLEt
LBRIG— N5 frame REEE TxFIFO 38AY 1/2 full ZHITEME. ZEUWE frame LA 8-bit BIARISNIFETE
TxFIFO |,
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NSS—l

sk L0 08OOSR S S AN

BUSY | ’ ’ ’ ’ I—
DOy Pl D2y DRy e DAy

Mos!

SPE |

.................... | Enable Tx/Rx interrupts |

\4 software(polling or interrupt routine) control at Tx event |

D
FTLVL o0 J 10 11 X 10 10 X 01 X 00
L
| : L4

' P — D » <Dn+1 ........... > <Dn+2 ........... > (Dn+3 ........... ) P m— Dn#a ..., >
MISO UEELEERNEOEORRLUEELEER0AEEEEEBALEELEERT
RKNE | I

software(polling or interrupt routine) control at Tx event |—> @

FRLVL 00 ) o1 f 10 | oo ) 01 10 01 ) 00

21-10 =E#, full-duplex communication diagram(bit frame=8)
Note1: Thanding B cpu SEIEZ! Tx fifo A FBAYATIE]
21.3.10. Status flags

NARFEY 3 MASIRSELIST 2 I5E SPI BERPIATE,
21.3.10.1. Tx buffer empty flag(TXE)

Z TXFIFO B RMBHIEHFNERIERIESERS, TXE RSN EN, TXE iR&AS TXFIFO level BX, 1%
INSMEEHRFSET, HE TXFIFO level NF&TF 1/2 FIFO REA SWER4HES, 1R TXEIE

(SPI_CR2) #&fu, NEF=EFHEK, = TXFIFO level XTF 172, Z{#KBHBEE.

21.3.10.2. EUESHIES (Rx buffer not empty) #F:ZE(RXNE)

SNER RXNEIE i (SPI_CR2) #X&fu, MF=rhif.
21.3.10.3. 1t (Busy) t5E(BSY)

BSY RS HEHRE SR ENIIAITHR), WRERA SPIBEEIVAE.

HEHKIREN1E, FRIASPIELTERE, B M5 EEEATNEEEHRN F(MSTR=1, BDM=1
FH BDOE=0), fE#ZIHAA BSY RS IRIF/IMR.

FRMHEXT SPHEHRFHFHNEHURR (BRI SR 2/, FILAMEA BSY inSulEmEEER, X
HA LB RE—IX &, ERE &R NATRENT.

BSY irE LA TFES ENA S PRSI,

b7 FEXAIWAEWHET(MSTR=1, BDM=13{H BDOE=0), H{EMFFIARS, BSY in&iE1.

YRR A S oA S U
o = SPI #{IEFARY disable &
o FHURI, =74 MODF=1
o THET, HtEHiTerk, FEAMEHEERE
o NMIUER, IEB N EUBEMZIE, BSYIREEN 0, FHFEIFELD— SPIFTHHEHE
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Note: RE(E BSY RGBS MURAEFIZEK. (£ TXE f1 RXNE BE&IE,
21.3.11. (EiRTE

21.3.11.1.  EEHKB(MODF)

FrEz (MODF) {RAETE: = NSSIENRINES (SSOE=0) , NSS3|MEHEXEET, FiRE
B9 NSS BIMFHIE,; ERETE NSS 3IMIHHER BT, SSINEE N O, IS, MODF ik EzhEN., Fi&
LT SPHZEBLATHN
e MODF &1, WRIZRET ERRIE i1, =4 SPI FlfF;

e SPE #fiig N0, XEEIE—EY, FEXA SPIEO;
o MSTR{U#fiiE N0, EISRBLLIZSEFHFAME,

THERZERTFER MODF {i:

1. 24 MODF i\ &9’ 'R, HT—IR3T SPI_SR ZFEsHiSsi SIR(E;
2. SX/55 SPI_CR1 1788,

FEESZ M MCURRSKF, ATEBHMSMNEENINR, KRSRIEZEREN NSSHI, BXt MODF
UBHTEE. E5liEEZ/G, SPEfl MSTR A LUIKERI S IMRIAIAT.

HFLLM%ER, X MODF R0, BHARTIFIRE SPE #1 MSTR {iL,

BEBRET, MIRER MODF IAREEEN1. A, ESFEER, —MRKFOLIEIRET MODF {9
fBER T, TFMREE,; S, MODF ZRRAIREHI T £ Mz, FRfEFa L T— NEMEREI RIS
INRSRMEIRRESHIRE.
21.3.11.2. IHEiER

LEUEHENSE MBI, FB RXFIFO ;2B RBNTEEEKEIREEER, 74 over IEEIETER.
MRPHSE BRI ENEE LR EIRIEEE (RXFIFO FFE) | ZBERMaRE.

% over IEEIEITIEREL, FEIRIEIERS overwrite ABTTEIITE RXFIFO BUSR, 1BIEI00rEuEs
2%, HEFBERE FRRENEEER.

{RRIEEH SPI_DR Z1728F0 SPI_SR 1788015 OVR &k,

21.3.12. SPIHalf

7 21-1 SPI FhHTER

FREREE{t BiHEE C At v
TXFIFO Ei5deE TXE TXEIE
HIEZIE RXFIFO h RXNE RXNEIE
FERNE MODF ERRIE
iR OVR ERRIE

21.4. SPI &8

SPI XM AYSZEE T LU T 16-bit 0 32-bit i5)7), DR Z{7E8374E 32-bit. 16-bit ¥ 8-bit ij5ia],

21.41. SPI{E$IS133E 1 (SPIL_CR1)

Address offset:0x00
Reset value:0x0000

291/305



PY32F002B % Flit

15

14

13112 | 11

10

8 7

5] 4] 3 2 1 0

BI-
DIMO

BIDIO

Re | Re | DF

RXONL

SS

SS | LSBFIR
ST

BR[2:0] MST | CPO | CPH

RW

RW

RwW

RwW

RW

|
R
W

R R R
RwW wlwlw RwW

RW RwW

Bit

Name

RW

Reset Value

Function

15

BIDIMODE

RwW

X FIEERTERE.
0: “WELEE R
1: "B E R

14

BIDIOE

RwW

XAt ERE,

5 BIDIMODE {i—i#2EtE "HE&NA" H T
ERYE 7M.

0: HHEEIE (RIHE)

1: iifERe (R&RE)

“BARTEFIREZIRAI MOSI S|H, FEMNIRSIRS
MISO 5|,

13

Reserved

12

Reserved

11

DFF

RwW

HEMUET

0: {8 8 fEUEIISTUH T ARIE /AL

1: {5 16 (EUEITS U TARIE /AL,

¥ RBE SPI&IE(SPE=0)8Y, AREGiZiI,
EYI=N

£ 128 B TAER.

10

RXONLY

RwW

e

Z{3#0 BIDIMODE {—#S/REE "Weksm" 18
X FRMEE AR, ESMNRENEEF, X
HWIHRMMISE HZAE 1, FEREEIAREN
NgEZEhL, EMAEREtEL tE5dE
M,

0: 20T (RIXFHEELL)

1. Bian (RERHRR)

SSM

RwW

NS B ETE,

% SSM &, NSS 3| LAIEBFH SSI ZAYE
IRTE.

0: ZIFRHNSEETE

1 FREFNIREETE

SSI

RW

RIEBMIREZILRE,

ZEFEREY SSM=1 WA BM. %5FesR
TEJ NSS FHYEEYZ, 7£ NSS 3Ry /0 #4E
T

LSBFIRST

RwW

IETC.

0: &% MSB
1: &£ LSB
BT TAI A BEEE

SPE

RwW

% E 7 RaHY(E.
SPI f&£8E.

0: Z&IF SPI
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Bit

Name

RW

Reset Value

Function

1: fF8E SPI

5:3

BR[2:0]

RwW

AR,

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

frcLk/2
frcLk/4
frcLk/8
frcLk/16
frcLk/32
frcLk/64
frcLk/128
frcLk/256

B TR AR R % S 7R iY(E.
i MUERT, SAIRIBAFER(GTT fro/d,

MSTR

Rw

FigEIERE,

0: BEANRSE

1. EEEAFIEE

B TR A RS Z S RS E,

CPOL

RwW

AR

0: ZRMAZSHES, SCK {RIHERF
1: ZRIASES, SCK{RFFEEF
B TR AR Rz S FaaidE.

CPHA

Rw

R $AEL,

0: HIEREMNE—PRITNOInTE
1 BUERENE N adEiB A
B TR A RERIZ S 7 eaRY(E.

21.4.2.

SPI {£4I357758 2 (SPI_CR2)

Address offset:0x04
Reset value:0x0000

15

14

13

12

11

10

6

SLV
FM

Res

Res

Res

DS

Res

Res

Res

TXEIE

RXNEIE

ERRIE

Res

Res

SSOE

Res

Res

RW

RW

RW

RwW

RwW

RwW

RwW

RW

RW

Bit

Name

RW

Reset Value

Function

31:16

Reserved

Reserved

15

SLVFM

RW

M# fast mode enable

0: M# normal mode, MHERSZIFERIR SPI
clock HERE/INF pelk/4

1: MW fast mode, AISTIEFMAUETLT SPI clock
EEETE pelk/4

iE: = SPI clock HYEE/INF pclk/4 B, —EA
BEIREIX B 7R,

14:12

Reserved

Reserved

11

DS

Rw

SPI {EHEIRIKE
0: 8-bit FEmEH
1: 16-bit ZUEMUE

10:8

Reserved
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Bit Name R/W Reset Value Function
RIEE X =R
7 TXEIE RW 0 0: ZEIF TXE dhity
1: {FHE TXE hlff, TXE=1 RIF=4hBmER.
B X IR ERe
6 RXNEIE RW 0 0: ZRIE RXNE el
1: {#8E RXNE Filff, RXNE=1 BRI rhlfis
FEIRAMTEERE.
5 ERRIE RW 0 0: ZIFERAMT
1: {FRESIRHT. 24 CRCERR, OVR &} MODF
B 1R, PEEARETEK,
4:3 Reserved RES - Reserved
SS HtifERE.
0: ZFFEFET ssial, 1ZREILATIEE
2 SSOE RW 0 ZFIRBIERN
1. AREREAT Sshall, ZiRBEAsELIEES
FigEtER,
1:0 Reserved RES - Reserved
21.4.3. SPIIKESZHFSE (SPI_SR)
Address offset:0x08
Reset value:0x0002
15 14 13 [12] 11109 8 7 6 5 4 3 2 1 0
Res Res Res F[-I;I_‘(\)/]L Fﬁl_‘a?‘ Res | BSY | OVR | MODF | Res Res Res | TXE | RXNE
R | R[R '| R R R R R R
Bit Name R/W Reset Value Function
31:13 Reserved RES - Reserved
FIFO &iX level, BH4E(, BHEE
00: FIFO =
12:11 FTLVL R 0 01: 14 FIFO
10: 1/2 FIFO
11: FIFO full(¥4 FIFO BEAT 1/2, BBARE
i#)
FIFO #5Ui level, TE4ER, BHES
00: FIFO =
10:9 FRLVL R 0 01: 1/4 FIFO
10: 1/2 FIFO
11: FIFO i#%
TR,
7 BSY R 0 0: SPIAIC;
1: SPIFEN, HEBREEDIFT,
iR,
6 OVR R 0 0: FisHiER
1: PSR
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Bit Name R/W Reset Value Function
SR EN, HETEFENEM (L
MT™EFFARR) .
B BIR.
5 MODE R 0 0: %*E:T:E@EEE‘
1: HIMELEIR
ZEEER R ER, SETEFSEN.
4:2 Reserved 0
RIEE P,
1 TXE R 1 0: Ri=EEpIE=
1. RIEEEHAST
EEhIE=,
0 RXNE R 0 1: BREhIE=s
0: EWE DT
21.4.4. SPIEIES1FR (SPI_DR)
Address offset:0x0C
Reset value:0x0000
15 [14 [13 [12 11 J10 [9 |8 | 7 [ 6 [ 5 [ 4 [3 2 1 [0
DR[15:0]
RW [RWIJRW JRW [RW ][RW JRW [RW [RW [RW [RW [RW |[RW |[RW][RW [RW
Bit Name R/W Reset Value Function
ERIEEERNEIEE.
HUEETFESF 0 RXFIFO #0 TxFIFO A0, =
EEUE, SLfRAE RXFIFO, MEBHUE, T
FRifiE TXFIFO,
D (IR ) | X
15:0 DR[15:0] R 0 N\ot‘e \EMH: DS 1¥ (?SGEIIUMTF EE) | iR
RIESE R 8-bit B & 16-bit,
XIF 8-bit FEMmL, HIESFEEEET right-
aligned A3 8-bit HUEHITARIXFIZWRY. HTEkE
WiEt, DR[15:8)5&4E 4 0,
XIF 16-bit FEML, FIEIFESE 16-bit By, 28
> DR[15:01EB B AiEFIZIL.
21.4.5. SPIHFEME
Offset | Register |2 [T [ 2 [ [ |[S]o || ~r|o|[w][s]o]|a]~]e
W > (]
.80 z|=|5 |E& w . Elo| £
ox00 | SPI-CR1 m% & S @ @ gén— o BR[2:0] 2| & |&
g @ 14 —
Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0 0
s w | Y ow L
< oY | O
Ox04 SPI_CR2 ;} 'S'|_<J % & 2
Reset value 0 0 0 0 0
5 S > | ¢ | W w | 2
— — Z
0x08 | SPI_SR é [S) E [S) gg 5 é ﬁ é
L [T

295/305



PY32F002B % Flit

Offset | Register LI I || Y| T | Q||| ~]|®©|mw®L o |l o | - | o
Reset value 0 0 0 0 0 0 0 1 0
oxoc | SPLDR DR[15:0]
Resetvalue | 0] o] o] o o] o] o] o] o] o] o] | o] o] o] o
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22. EIRZHE

22.1. kR

AiGHET Cortex-M0+ CPU, % CPU Core B&E%% debug B4 EINEE, FRAIEITIEIR /IR PIIZIEEY
1 (IEB<THm) SRR (BiRTR) BMELE. RIZELEE, REZANRERRASHIRAIINPRSERTIE
1\, STRRERRE, RIZFINRIUBREIR, ERBREmT,
TEIXIhREE AR EANVEERFNAK MCU BIEA, JERAYEEO 2 serial wire, £ M0+ CPU Core HRAJE
IhEER—E ARM CoreSight Design kit,
MO+ TSR EIBiscds, HUATEBSLERL:
m  SW-DP: serial wire

B BPU: Break point unit

B DWT: Data watchpoint trigger
I SIF IR 7 A0 R RIS R THRE :

m REELSIESE, SWIO@PB6., SWCLK@PA2
B MCUBHE CGHFHEIFEEIN, =HIIMNIESthE

MCU

Cortex-M0+ debug support

Bus matrix
System =
interface |
Cortex-M0+
Core
M| | o , | PBeHC
SWCL@ il Debug AP
22-1 DBG EE
22.2. 5|9 AR iR OB
22.21. SWD iFidiwO
TEXIEEEXNIROBRY, EREHERAE I,
X 22-1 DBG {ZE]
SW-DP SW g0
OSSR S e SIMISE
SWDIO BN RITEUERN /i PB6
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SW-DP SW iEitiEn
ﬁﬁ"ﬁl:lmﬂiﬂgﬁ ikjégg .IE]_EthJ/ﬁE glmﬁﬁa
SWDCLK BN ERfThIEp PA2

22.2.2. RiERY SW-DP [ ED

ESRENE (RESMEE LBENA) |, A SW-DP KR OO EIERE IR EHZEMERR
pin,
PR, SRR T XM SWD iwORIeTEetE, FRERIZIROES GPIO F.

22.2.3. SWD HI_ERIRIER ERIFITHL

—HB SWD i %R, U GPIO #ZHgs & 7iXE MmO, GPIO #&HI5H7ssIEMLRSIE 10 B
EEART:

m  SWDIO: input pull-up

B SWCLK: input pull-down

R AR _ERIFN MR RE ISNE T & T IS IR FEAYTR K.

22.3. 1D XIBFNEIEMH

A PITFRLID code, #ETF Keil, IARETEEHIZ ID Code ({iF 0x4001 5800 ibiit) #FIEI.
o E EEEfE, FE{4HSERY flash BY factory config. byte By Ox1FFF OFF8 ftfit, ZE#Z DBG_IDCODE 21788
A,

22.4. SWD @iiEO

22.41. SWD X8

XENELHRTERMY, FRUTENRO:

B SWCLK: RBFHETHRY clock (55

m  SWDIO: WHEIREES

IZIN SRR bank fUZ57788 (DPACC 25772571 APACC 57788) HISFIBA. BN ERBEL EWN
LSB-first {&41, XJF SWDIO BINAEIE, L EwifEtrdk EHD (3EFF 100k BREYERFE) .

MY EIR SWDIO SRMMES, EFEMEATESZ LEESBEHET, iR RIKRIIER. R
BRET, XNEBER 1 MR E, AT aTLUBIEEE SWCLK SRERRIFEE,

22.4.2. SWD thiXF=5
BAFHIB T ERER:

B EHEEMEEK (8bits)

B SRR (3bits)

B EHESETEOESIERIXMES (33bits)
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= 22-2 5K E(8-bits)

EeAFT BFR R

0 Start W 1"

0: DPif
1 ApnDP TE@

1: AP i)
) RNW 0: ‘——31%5}?

1: EEK
4:3 Al3:2] DP (& AP Z517esAUitt X,
5 Parity LABIRIAIRREE L

Stop 0

7 Park REWENIKE. HFERENE, SBcHIEH 1.

BHEEEAE (RE79 1bit) IREEREK, ERENAISREIREERNESE.

= 22-3 ACKIRL (3bits)

FEASL B A
001: FAULT

[2:0] ACK 010: WAIT
100: OK

MB—MEREHEWNR 1 4 wait BE FAULT REHEE, NEmAT R4 ZRERME ACK NI RL,

2 22-4 DATA &4 (33bits)

EUAAL B b
[31:0] WDATA 5 RDATA B &SR
32 RS H[31:0]F9BFERLGL

NEREMETIRIERT, AR E SRS,
22.4.3. SW-DP kSt (reset, idle states, ID code)

SW-DP FRRESHBEMNENX T SW-DP FAES ID XA8. BIBfE JEP-106 tfE, X4 ID IBEHERI ARM
RS, FH#ERI 0x0BB11477 (XIRL Cortex-MO0) .

22.4.4. DP and AP iE/5ija

15 DP BB EARSHE posted: MR AT LA#EIZEN (ACK=0K) , SETILAMFIEIR (ACK=WAIT)
1 AP RYEFH posted : XERREHIRRIERBIREEI T—XER., MR TREHTRIHEAZE AP
i3ia), W DP-RDBUFF 78R BIF HIRISIZ AR,
DP-CTRL/STAT 77230 READOK &S AP 1E1/3/A)ak# RDBUFF EiBEK (RIERE AP Eih
[BlERIRY) BIHEES.

B SW-DP LI TE buffer (33F DP #1 AP 5) , XEELEMIRENARTHE, BK—S5EE. W
BE buffer i1, SHMNEIAZE "WAIT” , IDCODE £, CTRL/STAT iZ# ABORT 5§, Zfilst

(EZEHNES buffer 2#HY)
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B BT SWCLK fl HCLK 2R, EERIEE (KREAIZ/E) FEMMEYMY SWCLK FHE, Bk
BIRSHRTERM. HIEFMESENAEET, XIVNEEARIZE .
1A EEBIEKS CTRUSTAT Y, LU ETEHEE., MR TMEE (FELE) SZAIHT, N fail,

22.4.5. SW-DP &{z28

4 ApnDP=0 i, ATLAGIaXLEES172E,

CTRLSEL f{i/s#&
A[3:2] R/W Register Notes

SELECT &1725

00 Read IDCODE

00 Write ABORT

01 Read/Write 0 DP-CTRL/STAT

01 Read/Write 1 WIRE CONTROL

10 Read READ RESEND

10 Write SELECT

11 Read/Write READ BUFFER

22.4.6. SW-AP FiFz2

Address A[3:2] value Description
0x0 00 Reserved

DP CTRL/STAT Z7788, FBfE

B 5Bk ESREETEIRHAY power-up

0x4 01 B AP LB EERIRE

B IEEHE pushed EEERFNME pushed ISR

BRSNS (. power-up )

DP SELECTRION F77s8: FEEZEZRILEOF] active 4 4> word RYZF
BEEN,

B Bit31:24: APSEL: #2481 AP

0x8 10
B Bit23:8: reserved
B Bit7:4: APBANKSEL: fE24H] AP %% active 4 4> word Z{Z25&
B Bit 3:0: reserved

kG 1 DP RDBUFF Ff7s8: AT RHFAEE—NERFFIGE, BEIRENER

(A& JTAG-DP 12{F)

22.5. RZiER

B core debug 778§, BILAIIA) Core debug, Debug I5aXEEFEEEEIT debug ihiR)wM,. fBEHT
EP/ NS FEs2Em
& 22-5 NizEIASEes

s A

DHCSR 32bit Debug halting control and status register
DCRSR 17bit Debug Core register selector register
DHCDR 32bit debug Core register Data register

DEMCR 32bit debug exception and monitor control register

TERAGISNEIIEHZ7228A9 bit0 (VC_CORRESET) , #K{&AE

XEHFEFEINRREN, S, WIHSW EBEMN, S8, ATESNN Hart, FE:
]
B FNELLERIIRSS TR, WiEE
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22.6. BPU EiR B2t (Break Point Unit)

Cortex-M0O+ BPU SCHURML T 4 N mE728. BPU 2—E ARMv7-M f§ flash #NT#0lfs2 (FPB) Block
(Cortex-M3 & Cortex-M4) ,

22.6.1. BPU IhgE

RIRESHTRRSCINE T PC RIMTRITEE.
£ ARMv6-M ARM F1 ARM Coresight Components Technical Reference Manual, LI5%88%%F BPU
Coresight RUSHA S Fas O JAVEUERTIIEIRPE,

22.7. $IBME S DWT (Data Watchpoint)

Cortex-M0 DWT SCHZH Y 2 4™ watchpoint 251788,

22.7.1. DWT Igg
QLIEERAOBTRSEIIET PC AIRTRTINEE.

22.7.2. DWT EFTHREHAIFTER

SCINHURE watchpoint BATTHISNTREE, tHSCI T ARMVE-M BJ315%RY DWT Program Counter Sample regis-
ter(DWT_PCSR), ZZ/7e8AIFEINEFEIEAIREE PC, MAREELIEEE, XAIERRMH T HRAE ST,
CORTEX-M0+ DWT_PCSRIER 7B T &HLBRIESFIRBIRIES.

22.8. MCU ifift&k (DBGMCU)

MCU debug component #3 BN & 1REHLA TS24
B RIOFEER
B ¥ftimer. watchdog 7 breakpoint BjERYAT R4

22.81. (RFEIRARYRIAZE

FHENEIFERTN, BT WFIEE WFE 1§, MCU HNEIIFERIL, 5i&E=Z% CPU Clock {21HE,
sERRD CPUITIFE.

CPU A7 #E debug HAlA], S FCLK8iE HCLK, HTXLEENEERIFTE, £ ELEE, 1
MPRFFE. MCU SR TR, SIFRPERIIFEREIU NI

Eit, EHEENLRSCERL RN RESFRIIAS, LSERIFETA:

B fEsleeptEz: FCLKH] HCLK {3AB3L. HENAY, ZRIARES AR FAmER{ IIRERIBR S,

m 7 stop #&3: DBG_STOP X & I=RIE AL,

22.8.2. ZISTEMES. &I, bxCAN 1 12C Y

£— breakpoint B[8], RBEWMEEEE timer BYITE128F0 watchdog E/EHAY T
B i TRTLASKEETE breakpoint BBiTEL, flE0, XEX— PWM IETEEF BV EEHEERN,
B JaTLUETRAE breakpoint PIEBITEY. X2 watchdog AU HERTER.
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22.9. DBG H1==

22.9.1. DBG &% ID {#3%1F85(DBG_IDCODE)

Address offset: 0x00

{74 32-bit HBikAA), RiE.

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

Bit Name R/W Reset Value Function
31: 0 FRENX R

22.9.2. ifFik Mcu BEZ1FsS (DBGMCU_CR)

% E 7 2R BB TE debug RS THI MCU {RIIFER,
ZHFREM EBEMHITRLEN (RRERENM) . BUUERREN MUBHEHI TSR,
MR E ENASTFZINEE, WTFREERERR, SXEHEFRARTEN.

Address offset: 0x04

Reset value: 0x0000 0000 (FREWRFKEMIHITEN)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res g"?gﬁ Res
RW
Bit Name R/IW Reset Value Function
31: 2 Reserved

Debug stop &=,

0: (FCLK=off, HCLK=off) , f£ STOP &=, HCLK#0
FCLK %7, XM STOP #EIBHAT, FREESE
BEMNEHERE (RFEREAHSI) | e, ZHEEEHE

1 DBG_STOP RW 0
- ERTEhEHIES.
1: (FCLK=on, HCLK=on) , A STOP &z, HSI
&%, FCLKFIHCLK 174, B4 STOP #&85,
WNREEWTR RS, G EEEHRE.
0 Reserved

22.9.3. DBG APB freeze register 1 (DBG_APB_FZ1)
ZEFRRFSKACE timer, IWDG #£ debug THIESHH, ZHFFRWE LESMHITREEN (FRRRE
i) . BERLWREREERRSEMN MHITE.
Address offset: 0x08
Power on Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DBG_
LPTIM STOP Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
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RW
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
Bit Name RIW Reset Value Function
4 CPU {ELEAY, LPTIM B9iTE0Sendfhissf
31 DBG_LPTIM_STOP | RW 0 0: {¥gE
1: AfERE
30:0 Reserved RW
22.9.4. DBG APB freeze register 2(DBG_APB_FZ2)

%5 7R FARECE timer £ debug TRIRTHHET, XS F=8tK LRREMHITRIEENM

e EEAREERAEN THITE.
Address offset: 0x0C
Power on Reset value: 0x0000 0000

{N37#F 32-bit Hbhibifia), Rk,
31 30 29 | 28 27 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16
Re Re Re Re Re Re Re Re Re Re Re Re Re Re
Res Res
5 S S 5 5 5 S S S S S S S S
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DBG_ DBG_
TIM14_STO Re Re Re TIM1_STO Re Re Re Re Re Re Re Re Re Re Re
P s s s = s s s s s s s s s s s
RW RW
Bit Name R/W Reset Value Function
31: 16 Reserved
X CPUZELERT, TIM14 iHE4ERR0ATS I
15 DBG_TIM14_STOP 0: {#gE
1: AFHRE
14: 12 Reserved
% CPU{ZLERT, TIM1 48R0 dEbIAL
11 DBG_TIM1_STOP 0: {sge
1: AfshEE
10: 0 Reserved
22.9.5. DBG S{F=21%
(o)
ff | Reg
sliste S IINIIIQYIRTITITEAIAYTICE A Nguy e o
e r
t
DB
G—IDOOODOODOOOOOOOODODODODODOOOOOOO
DC | o0 dod o0 Mo o o @ ol d o0 o) o @ o oo Mo O @
OOD HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
X
0 E
0 Re-
Vsaeih00000000000000000000000000000000
e
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~0o » 20

Reg
iste

31

30
29
28
27
26
25
24
23
22
21

20
19
18
17

16
15
14
13
12
11

10

A O X O

DBG ST

set
valu

o

o0 O X O

DB

AP
B_F
21

DBG LPTIM ST

Re-
set
valu

o

Oox o

DB

AP
B_F
Z2

DBG TIM14 S

DBG TIM1 ST

Re-
set
valu

o

o

304/305



PY32F002B 2% F-Jiif

23. RAEHE

7ZS HHA HEHficH
V0.1 2022.11.20 ¥R

V0.2 2022.12.25 Ere=t

V0.3 2023.03.20 Eira.2%

V0.4 2023.03.20 Ea

V0.5 2023.09.28 1. ERCOMPIER]

2. EHFHIWDGLIgERIA
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