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17.6.6. LPTIM EEhEEEEEIFEE (LPTIM_ARR) ..o eeee e eneeeeeee e enes e ans e senen e 210
17.6.7. LPTIMITEIETTERE (LPTIM_CNT) ittt e 211
18.  FHSTBEITII (IWDG) oottt ne e en st ne s eeeenenes 212
=T O 1 OO PPN 212
18.2.  IWDG TEEHME ..ottt 212
18.3.  IWDG IHBEHEIR .....ooovoeeeeeeeeeeee ettt en et een s 212
18.3.1. IWDG HERE]....coouieieeeie ettt ettt ettt ettt ettt n et n e 212
18.3.2. BB I ettt 212
TR T - L=< 111 /OO OO 212
(RTINS 213
184,  IWDG B B o oottt ettt ettt ettt st 213
18.4.1. FEEHZSTFER (IWDG_KR) ..ottt n st ena et enenenn e 213
18.4.2.  FHIPRETTEEE (IWDG_PR)....oeeeeeoeeeeeeeeeeeeeeee e ettt seen s ene s eenenes 213
18.4.3. EEEEENZTIFEE (IWDG_RLR) covviiiecececeeeeee ittt atin s s st en s 214
18.4.4. IRZSEFIFER (IWDG_SR) ..ottt atse sttt st et en st esenennanan e 214
T o - OO 215
R T T 1 = SOOI 215
19.2. PO BT .o ee sttt n e 215
TR T 1O v = 1 OO OO 216
19.3.1. PO AR ...omiveeeeeeeeeeee et ettt nen et n ettt enen e 216
RS TR - v = R 216
TR T T O 1 ¥ /OO 217
19.3.4. 20 MABEEL oottt 217
TR T T o . WO 219
TR T T = v OO 223
19.3.7. SDAISCLIB ...ttt 224
194, PO HIET oottt 225
T T T0%= == =TT PPN 225
19.5.1.  PCHEHIEFTEEE 1 (I2C_CRL) oo n e en e 225
19.5.2.  PCIEHIZSTFRR 2 (1I2C_CR2) et en s 227
19.5.3. 12C EEMHEZTIFEE 1 (I2C_OARL) ..ottt 227
19.5.4. PCEUBETIFEE (1I2C _DR)..oooeeeeeeeeeeeeeeeeeeeee e n st n s en s 228
19.5.5. RCARZSETIFEE(I2C_SRIL) oot n e 228
19.5.6. PCIRZSZTIFEE 2 (I2C_SR2) .eeoeeeeeeeeeeeeeeeeeeeeeeee e s s ettt et eaes e eenenanas 231
19.5.7.  12C BFHEHIZSIFER(12C_CCR) .ot n e 232
19.5.8. 12C TRISE ZFFEE (I2C_TRISE) . .oeiuiteeeeeeeeeeeeeeteee ettt es et en et 233
20.  TBRARIE R IR (USART) oo oeeeeeeeeeeeeeeeeeeeeeee e s e e ee e e ee e ees e eee e eee e e s ees e eeseeeeeeeee 234
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P10 T D 1 = OO 234
20.2.  USART I oottt ettt ettt 234
P TO R T D[SV = W = 3 OO 235
20.3.1. USARTHHIEREIER ...oooveeeeeeee ettt n s neen e eenenes 236
20.3.2.  REE B oottt 237
IORC RIS & =) =<3 = =R 242
20.3.4. USART EUIBEZS T2 . ooooeoeeeeeeeeeeeeeee et 242
20.3.5. USART BEIGIBATERIET ..ottt sn s 243
pLO R T = 5 | =TT 243

p T R I A U LSV =l =17 = == v OO 245
20.3.8. BN T IBIS oottt ettt ettt e et nnen e 247
20.3.9.  FEETRIE. ...cooeeeee ettt 247
P N U LY = == - OO 248
PO T U LSV = i= == <SOSR 249
20.5.1. JRZSETTFEE (USART _SR) ..oiiiiececeeeeieeee ettt tes sttt en st eanae e sanenenes 249
20.5.2.  EUEETIFEE (USART _DR)...ooiiieieeeeeeeeeeeeeeeee e eeeee et sasne s esenee s neenen s en s eenenes 251
20.5.3. JEAFERESTFER (USART _BRR)...c.iiieieieeeeeeeees ittt seesete s s etisee s s sesnessenesnsaeneenenes 252
20.5.4. $EHIZSIFEE 1 (USART _CRL) ..ot etie e es st sse s nesnessenesn s eenanes 252
20.5.5. $ZHIZSIFEE 2 (USART _CR2)....oiieieieieeeeeeeeeeeeee sttt s e en st seenes s nesnsaeneenanes 254
20.5.6. IEHIZTTERE 3 (USART _CR3) ..ottt sttt s et se s 254
21, EBITIMEEELT (SPI) oottt ettt en s 256
73 5 D 1 OO 256
2120 SPITEEEAE oottt 256
21.3. ]l A= R RRR 256
TR N v, TR 256
21.3.2. BAEHURIBEMIIILS ..ottt 257
21.3.3. BB S oo 259
I T2 )15 1 =TT 259
21.3.5.  MIBIRINSS) BB ..ottt 260

p I T 1 2 = OO 261
21,37, SPIERES . ..o 262

p X TS =T =125 OO 262
21.3.9. B B B I T R . oo e ettt e et 263
21,300, BRI coveeeeeeeeeeeee et 266
21300, BRI ovoveeeeeee ettt 267
21,302, SPIEBIT ..o 267

P S =T = = OO 267
21.4.1.  SPIEHIZSTFEE 1 (SPI_CRL) coooeoeeoeoeoeeeeeeeeeeeeee e 267
21.4.2.  SPIEHIZSTFEE 2 (SPI_CR2) cooeoeeoeeeeeeeeeeeeeeeeee e 269
21.4.3.  SPURZSETTZEE (SPI_SR) e ucieeeeeceeeeeeeeeee ettt en et n s, 270
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21.4.4. SPIEUEZTTFES (SPIDR) woiiiieeeeeeeeeeeeee ettt 271
R | - -2 TSRO 272
P R 5 OO 272
22.2.  BIBIOFRFITRIEEIIB ...ocovovoeeeeeeeee ettt 272
22.2.1. SWD BRI ovcveeeeeeeeeee ettt en e 272
22.2.2.  FTEAT SW-DP BT ..ot see e, 273
22.2.3.  SWD B EAIPIER EFIRI TRL ..ovovoeeeeeeceeee ettt 273
22.3. ID A A BHEHTLIE ...ttt ettt et re e 273
224, SWD PRI .ooovoeeeeeeeececeeeee ettt ettt aea 273
2281, SWD FYTINB ..ottt 273
22.8.2. SWD N ..ottt et 273
22.4.3. SW-DP {Ri&H(reset, idle states, ID COUR)........ccucueiiviiiriiiriiiteieteeieesiere s 274
22.4.4. DP and AP TE/BTAIT] ...oooeeieeeeeeeeeeeeeee et nee ettt na e 274
22,45, SW-DP BIEEE ..ottt 274
22.4.8.  SW-AP BITRE .ottt 275
22.5. T 74 W OO SO 275
22.6.  BPU BTATERATT(Break POINt UNI) .........coeueueeeeeeciteecccee s eseeesessne ettt seseseseesasananans 275
p T D =1 =1 I v = OO 276
22.7. FHEER T DWT (Data WatChPOINT) ....vveeeveieesiis ettt 276
22.7. 0. DWT IBE oottt ettt n e en s 276
VA I O VYA W ] A o = N RS 276
22.8. MCU TFRAEIR (DBGMCU) ..ottt aannees 276
A T I |5 WA 2 = W 3 o = ORI 276
22.8.2. HETERTEE. B TAITEIE ..o 276

p e R v =T C = < SOOI 276
22.9.1. ID JRAZ(DBGMCU_IDCODE) ....cocviviiiviieieeieee et ettt ettt eaaes 276
22.9.2. it MCU EEBZ1FEE (DBGMCU_CR)...oooveiceeeeceeeeeeeeeeeeeeeeee s nnanenens 277
22.9.3. iz APB FREEZTTFEE 1(DBGMCU_APB_FZ1) .ooieieeeeieeeeeeeeeeeeeeeeeeeee e 277
22.9.4. ERK APB REEZTTFEE 2(DBGMCU_APB_FZ2) ...ocvieiieeeeeeeeeeeeeee e, 278
X T 7. N ;5 - O OO 279
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1. SRR ERANESTIR

@5 iz
Read/Write (RW) RHREEBI
Read-only (R) B RBEIEIAL
Write-only (W) WEREESIAL, I HSREISE

Read/Clear Write0 (RC_WO0)

BAERTLUSI, ATLABES 0 BRI, 5 1 M7

Read/Clear Writel (RC_W1)

AR LASEIEA, tRETLUBEE 18k, 5 0 XWItfTcEm

Read/Clear Write (RC_W)

BB B NS 7 EBiEkRAL, BAZMREAFER

Read/Clear by read (RC_R)

AT LUERIX ML, RIS BaEEIER 0, BAMNASHIBAIE

Read/Set by Read (RS_R)

BARTLUSEUX MU, SRS BaigEIRE 1, BEAMNASEIBMIE

Read/Set (RS) PRI, BAILRERADN 1, 5 0 SYHATRAN
Toggle (T) WHETLUBITEN 1 BRI, S 0 3
{RER (Res) IRERNT, WORRSEERE
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SWCLK

SWDIO
as AF

PA[7:0] ¢
PB[7:0] <?
PC[1:0] ¢

MOSI,MISO,SCI<|:
NSS as AF

o

:_L
IN+
IN- ¢7 I/F
ouT COMP2
41—’7

8xIN [ ]

RRRBIEER

SWD

cPU
CORTEX-MO0+
frax= 24MHz

IOPORT

NVIC

INT_CTRL

e (——>

193UU02133U| GHY

gHVY-S

=N

LT

EXTI
x x
[

from peripherals

COMP1

S-AHB TO S-APB ‘

System and peripheral
clocks, System reset

[TT]
G

(|

adv-S

LPTIM

Flash M y Voltage
vbD Regulator “
vccaio
veea Vs
vcc SUPPLY
SRAM SUPERVISION
POR/BOR
Filter —— NRST
2 3
@ o HSI_10M
o o0
2| ©°
HSE_bypass
RCC
Reset! & clock control
LSE XTAL OSC [ osc3z2_IN
32.768KHz | _osc32_out

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

>CH1 as AF

::> SCL,SDA

ADC I/F
o ¢ e K=
- O
o
USART1 f‘>kx'2ﬁ'::i'? s
spit svscre  [(——)
peemcu [ K= ra
Power domain of analog modules: VCCA domain ‘ VCC domain ‘ ‘ VCCIO domain

2-1 REFERATIER]
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3. Gz E5%EE
3.1. RR5EE

REHRLATER D 4HAk
B —/ Master
— Cortex-M0+
B =~/ Slave
—  UEB SRAM
— NEB Flash

—  # AHB-APB 2Z#5A9 AHB

GPIO Ports
A,B,C

K IOPORT }

E

ARM 1 N
Cortex-MO+ \‘Syste—mbusl/

Core

Bus matrix

K 1 SRAM

K AHB l/ AHB-to-APB bridge

[ <=

N

i

<—> CcRre
<> EXTI

Flash memory interface K ),

Flash memory

SYSCFG,
ADC,

COMP1,COMP2,

TIM1
TIM14
LPTIM,
IWDG,

PWR,

12C,
USART,
SPI,
DBGMCU

PS54

Bl 3-1 RFLG

ZEEHE Cortex-MO+IR S LD E5EME (Bus matrix)

ISte7 sl

BB Master (CPU) #0 slaves (Flash memory, SRAM # AHB-to-APB bridge) 2B,

AHB-to-APB =&k

AHB-to-APB R IR T FEAHBFIAPBREL Z IR R R IEE R % Bridge AU MRIEHEIRES,
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3.2. FfEsREN

TEFfFifes. SUERMERS. SFEsM 10 InOWAR—RuUtE— &Mt 4 GB ), izt NmiRE E
£ (—word F, RIEFHOEER(EIELL) .
EBANSFUZEH ISR 8 4 512 MB AY Block X1,

OXFFFF FFFF
User space
Block7 Reserved space
ARM Cortex MO+
0xE000 0000 Internal periphrals
Block 6
0xC000 0000
0x5001 1FFF
IOPORT
oo 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 FE— OXLFFF FFFF
Periphrals User OTP Ox1FFF 0300
0x4000 0000 Reserved Ox1FFF 0280
Fact fie. byt Ox1FFF 0200
actory config. bytes
Block 1 Fact il f-g byt Ox1FFF 0180
& Ory,con '8 Dytes Ox1FFF 0100
Option bytes OX1FFF 0080
0x2000 0000 SRAM uiD OXLFEF 0000
Reserved
Block 0 0x0800 5FFF
oc
Code Main flash
0x0000 0000 0x0800 0000
Main flash/ 0x0000 5FFF
dd bl Load flash/
Addressable space
P SRAM 0x0000 0000

& 3-2 frfiERRiRGd
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* 3-1 Ffigzsiet

Type Boundary Address Size Memory Area Description
SRAM | 0X2000 CO00-OX3FFF FFFF | - R -
0x2000 0000-0x2000 OBFF 3 KB SRAM -
Ox1FFF 0300-Ox1FFF FFFF | - 1R -
Ox1FFF 0280-0Ox1FFF 02FF 128 Bytes USER OTP memory ERPEEE
OXLFFF 0180-OXLFFF O1FF | 128 Bytes | Factory Configuration bytes | 772X tfimming H&(= HSI
trimming #4E). _EEREEREGHS
Ox1FFF 0100-Ox1FFF 017F 128 Bytes Factory Configuration bytes FFRSFRFFEEIY HSI trimming
#4E. Flash BEREEESH
Code Ox1FFF 0080-Ox1FFF OOFF 128 Bytes Option bytes 5 B EREE(E option bytes (5B
Ox1FFF 0000-Ox1FFF O07F 128 Bytes UiD Unique ID
0x0800 6000-0x1FFE FFFF - {RER =
0x0800 0000-0x0800 5FFF 24 KB Main flash memory -
0x0000 6000-0x07FF FFFF - {REB =
TR4E Boot FE B &R
0x0000 0000-0x0000 5FFF | 24 KB 1.Main flash memory ;
2.Load flash
3.SRAM

D EARBIE, TiEAHITERIE, 52590, B4 response error,

& 3-2 JMR S fFasttbit
B4 bRttt K Mg
0XE000 0000-0XEOOF FFFF - MO+
0x5000 0C00-0x5FFF FFFF - {REA
OPORT 0x5000 0800-0x5000 OBFF 1KB GPIOC
0x5000 0400-0x5000 07FF 1KB GPIOB
0x5000 0000-0x5000 03FF 1KB GPIOA
0x4002 3400-0x4FFF FFFF - {RER
0x4002 300C-0x4002 33FF L KB {REA
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF - {RER
0x4002 2000-0x4002 23FF 1KB Flash
0x4002 1C00-0x4002 1FFF - {REA
y- 0x4002 1900-0x4002 1BFF L KB {RER
0x4002 1800-0x4002 18FF EXTI
0x4002 1400-0x4002 17FF - {REA
0x4002 1080-0x4002 13FF KB {RER
0x4002 1000-0x4002 107F RCC
0x4002 0000-0x4002 OFFF - {REA
0x4001 5C00-0x4001 FFFF - {RER
APE 0x4001 5880-0x4001 5BFF L KB {REA
0x4001 5800-0x4001 587F DBG
0x4001 3C00-0x4001 57FF - {RER
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St iRttt Kih Mg
0x4001 381C-0x4001 3BFF {RER
0x4001 3800-0x4001 3018 1KB USART1
0x4001 3400-0x4001 37FF - {RER
0x4001 3010-0x4001 33FF KB {REA
0x4001 3000-0x4001 300C SPI1
0x4001 2C50-0x4001 2FFF L KB {RER
0x4001 2C00-0x4001 2C4C TIM1
0x4001 2800-0x4001 2BFF - {REA
0x4001 270C-0x4001 27FF L KB {RER
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF - {REA
0x4001 0220-0x4001 03FF {REA
0x4001 0200-0x4001 021F 1KB COMP1/2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 8000-0x4000 FFFF - {RER
0x4000 7C28-0x4000 7FFF L KB {REA
0x4000 7C00-0x4000 7C24 LPTIM
0x4000 7400-0x4000 7BFF - {RER
0x4000 7018-0x4000 73FF L KB {REA
0x4000 7000-0x4000 7014 PWR
0x4000 5800-0x4000 6FFF - {RER
0x4000 5434-0x4000 57FF - {REA
0x4000 5400-0x4000 5430 12C
0x4000 3400-0x4000 53FF - {RER
0x4000 3014-0x4000 33FF L KB {REA
0x4000 3000-0x4000 0010 IWDG
0x4000 2400-0x4000 2FFF - {RER
0x4000 2054-0x4000 23FF L KB {REA
0x4000 2000-0x4000 0050 TIM14
0x4000 0000-0x4000 1FFF - {RER

3.3. %A SRAM

B HSAER 3 KB SRAM, i@id bytes, half-word (16 {i7) #Z word (32 {iI) HIATLAIHE SRAM, X
HXEESEEINEERNESRIE, |74 hardfault,

3.4. Flash {Ffigse

Flash F#E2SE RN A RHYIIE XIS AER :
B Mainflash X1, 24 KB, ©EESNEERIEFEE. BTFEERFERNBPEEE SN LIRES
FERETLUSERAK 4 KB Load flash /£ User bootloader {83,
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m  Information X1, 0.75KB, BEIELUTES:
— Factory config. Bytes 0: 128 Bytes, FIFF:
- HSIRERERIESIE, RXIRAY Trimming {8
- XIRI HSI FRAERAMR SR BB ESEE
— Factory config. Bytes 1: 128 Bytes, FIFF:
- LSRRI
— UID: 128 Bytes, FAF&EHBUSHAIUID

— Option byte: 128 Bytes, FITERIG F A IFMERIPHIECEE

— User OTP Memory: 128 Bytes, FBF P #UE

Flash #OSEHET AHB HXAYESIZEFIEUELE, BEEEHFRIMT flash NERSHREERE.

3.5.Boot &R

BISECE( nBOOTO BECEI nBOOTL (FTIEMFTH) , FlEE=MAENEMNMEN, WTF=RFx:

2% 3-3 Boot Fit &
Boot iR ELE =3
nBOOT1 bit nBOOTO bit Boot memory size ==0 Boot memory size =0
X 0 Main flash 3z} Main Flash 3z}
0 1 SRAM 25/ SRAM 2E}]
1 1 N/A Load Flash J3z/1

EiEEEARRE USRI 4 1 SYSCLK HTHifF. HAFRER

ERREEFFPENE

iz startup 5EA%/S, CPU Mttt 0x0000 0000 EXHEARITRRYE, ARMNEaNF#EZSEI 0x0000 0004 HEAEFF

bathiTIES . RIBMIEIERISMELN, Main flash BiE SRAM RERAN T Ti5(A):

B M Main flash [55): Main flash iR[Ea1Z#Ee8==/EAY 0x0000 0000 X335, {BRABSARILUEHARIF
%2823 (0x0800 0000) H{Tifla), tLEiREik, Flash ZERJLAMIMBHE 0x0000 0000 B#E 0x0800

0000 iF[a)&!,
B M Load Flash [E%&f: Load flash memory XI3¥7ESRNTRfESEs
Load flash A/JMZEMN AL EARIE],

i8] 0x0000 0000, {BEBZARTLURIE

User Bootloader itk

7c 7c

1 KB 0x0800 5C00~0x0800 5FFF

2 KB 0x0800 5800~0x0800 5FFF

3KB 0x0800 5400~0x0800 5FFF

4 KB 0x0800 5000~0x0800 5FFF

B M SRAMS5: SRAM XISFE/SEI7ZE2SZSIEJAY 0x0000 0000, {BE{BSARTLUEIT 0x2000 0000 bk
Bz,

3.5.1. TFfEzEIIRIRMS

TEEMENRER, NARETLUESEREFZRRHinRRIF =S,
759 MEM_MODE (IEFERE (FRARFEEEHIZR(SYSCFG)) .

XMEHBUEIT SYSCFG_CFGR1 &
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4. RARINE
4.1. [RATFE(Flash) EE45 1

B Main flash block: A 24 KB(6k x 32 bits)
B Information block: 0.75 KB(192 x 32 bits)
B Page size: 128 Bytes

B Sector size: 4 KB

N OB R E AT :

B [J7EE (program) FiEEPR (erase)

B 5FP
SRR

4.2. BFINEET TR

42.1. RAEEN

Flash 783 32 (EAVFMEERITAR, STLARIERRFMEUERIFE, Page K/\J3 128 Bytes, Sector X
/N9 4 KB,
MINBE L, Flash 7#i£E845 8 Main flash ] Information flash, Main flash Z2H& AR 24 KB, Information
Flash &9 0.75 KB,
Page erase ##/ERJLAR FATF Main flash,
MRRBRESRIF, WEE (Mass erase) AJNAT Main flash, HRIAEERAT Main flash,

R 4-1 NFEHE RN FRbIE

Block sector Page Base address Size

Sector O Page 0-31 0x0800 0000-0x0800 OFFF 4 KB

Sector 1 Page 32-63 0x0800 1000-0x0800 1FFF 4 KB

Main flash Sector 2 Page 64-95 0x0800 2000-0x0800 2FFF 4 KB

Sector 3 Page 96-127 0x0800 3000-0x0800 3FFF 4 KB

Sector 4 Page 128-159 0x0800 4000-0x0800 4FFF 4 KB

Sector 5 Page 160-191 0x0800 5000-0x0800 5FFF 4 KB
uID Page O Ox1FFF 0000-Ox1FFF 007F 128 Bytes
BEIFT Page 1 Ox1FFF 0080-0x1FFF 00FF 128 Bytes
Factory config 0 Sector 6 Page 2 Ox1FFF 0100-Ox1FFF 017F 128 Bytes
Factory config 1 Page 3 Ox1FFF 0180-0Ox1FFF O1FF 128 Bytes
{RE8 Page 4 Ox1FFF 0200-0Ox1FFF 027F 128 Bytes
USER OTP memory Page 5 Ox1FFF 0280-0x1FFF O02FF 128 Bytes

4.2.2. INFEIEEFNLIEIER

Flash AJLARAFA—MBRIVEMERTE, WEZSIOLE. BIEINEESIISF, LY Flash s
AIRE A TIEEL,
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EUEFNEEETL AR REE AHB R THY. IR LI FLASH_ACR Z{7asRY Latency {ifZH, BHEEX
Flash 10— NEE MEINFRPAS. 3 Latency J9 0RF, NUAIENN flash SEBARRISAFAZ /9 LR, Flash
IEREEIN L MERRE. ZHHIRN T LEEERAR SR HFIEHEER Flash IEEUREMEHITRIE IR
it.

4.2.3. IESEETISRIREE

1®1d ICP (In-circuit programming) B¢& IAP (In-application programming) BJLAXY Flash {75 12{E.

ICP: FASREFEEN Flash FFiBERRHINE, BILAER SWD #Ya#& boot loader, EFFMNFEFFEA MCU
B, ICP Rt T HRIEFIE WA HIE,
IAP: AJLMERCHSSRIBIIED, THESHIEIES Flash . IAP RITRFPENAEFRIETH, B
5 flash F7fEes. Af5, AT flash FEEEPER 7 ZRI{ER ICP fRigiHANERD M AEER.
MREHTINFETHERRIER, RETERM, NINGFEESENNES EAHRPN.
HENESTRIMRFRAE, HTZAFRRFORES%. SHBREFE—ER, HR(FH A LUERRY
7, XUHMERE, JEASTHEREIER, et THBfEdEaIEN,
T ESFERIRIE, ®FTF HSI,
4.2.3.1. WTFREH
ESffE, Flash FFHERSSWRF, BILEAEERN (ELANBTFIMSIERN) SFHEREIE. B FLASH_CR &
BEREERWAIFN (BT BEEFINEIEINFTAI OBL_LAUNCH {i1) , BXXd flash RUSFIEIIRIE, D
VB S FLASH_KEYR Sf7as, FAfE#iEdR, /SR FLASH_CR FH17ashYi71a),
BIRSBINT:
I 1: [ FLASH_KEYR Z77885 \ KEY1=0x4567 0123

/llﬂ]&

F‘cﬁ

R 2: [A FLASH_KEYR &17s85 A\ KEY2=0xCDEF 89AB
HERABT FEBSEiE FLASH_CR 1788, BRITXRE(. EERINBINFN, SEERWAI,
Fre4 Hard Fault Frlf, IXFEFRSEIREIESE— N SEHARY KEY1 RILES, 5E KEY1 [LES, BE"1N5RE
HARY KEY2 A[LEL,
FLASH_CR H1Z=8alLUBIS R4S FLASH_CR Z1785 LOCK (U IR BHE,
55, & FLASH_SR ZFH{7esfl BSY (U E(URT, FLASH_CR ZFHFes M85, WA, HISHHITEZ
EfFes (FLASH_CR) HR{E=5I#2 AHB BRI 5MA, EEIBSY (HEF.

4.23.2. NESIEE
Flash FtE=SEIRLATF (32 fiI) AEfI (H{THF (half word) BEFTS (Byte) #BAEXF 4 hardfault)
BHTEANR (page) HIS#ER{E. = FLASH_CR Z17880Y PG A&, CPU [A) FLASH fFfi#issitit =/aS
32 (\iERY, BSEMERE. (HEHE 32 (UMNBNIESEL hard fault Hriff,
WMERESH flash HiE=S[E], 2% FLASH_WRPR FHFssiREARIPHIKE, NSEREKRSE, R
FLASH_CR 27728 WRPRTERR (&M &ENM, B4, 385 Main flash KIE{FE A Load Flash IR, #i%kE
RIX1E, W program EAFESHERREIR, FERY FLASH_CR 7788 WRPRTERR tBSIEERI, BRFEER
Bf, FLASH_CR Z7s8iY EOP (USRI E(L,
BR Flash SR EL BN TR
1. 16E FLASH_SR Z772EM9 BSY i, HIME2E Lan&BIEE4RER flash I(E
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2. WIRRBIETEHITRY flash B ESERIE, NREHEHIZA (Page) M 32 1MF (MRZNEEHER
B, W TZ28, SUBNLZEER)

[ FLASH_KEYR Z7788(f)X5 KEY1 f1 KEY2, fiRk& FLASH_CR ZTZ2EH0{FP

E{i FLASH_CR 5778389 PG {i7#0] EOPIE {if

[ BREIEHATES 1 B 31 NFIEIRIE (REES 32 (UNEHERF)

B FLASH_CR Z172849 PGSTRT

5% 321F

%15 FLASH_SR 778809 BSY 5%

@& FLASH_SR F7s8f0 EOP ix& (BERIFEEMIN, ZikER) , ARRHEEZRZAL

10. MIRAHESIRE, VKSR PG I

11. ZEARPRE7) T, WEEREE1ES, FRt BSY fAREHE(L.

12. [NTHERRIBE

Flash f7fiBaS ] LUZHR page HHTHIR(E, SEHITRIR (sectorerase) FILHR (masserase) (FEIEFIE
123 information memory FEE{EF)

4.2.3.3. T (Page erase)

LEANR (page) WEHRIF, TEASIEN, AT WRPERR &R, 55, 3% main flash XigfE

73 Load Flash {FRT, #I%EM page Aat¥ erase BY, IthEF WRPERR fItBtkE NI, ZEHITIUR
(page erase) #ERT, BERTIUTEE:

HE FLASH_SR /788 BSY i, MIARBIEEETH flash #21E

(] FLASH_KEYR Z7728KXE KEY1 #1 KEY2, 288 FLASH_CR Z17EY(RP

&\ FLASH_CR FH17&3HY PER i1 EOPIE {i

[[iZ Page BESEUE (WIR 32 [##E)

&5 BSY (5T

1&E EOP RS AR BAL

5= EOP fr&

4.2.3.4. RAEFEHREE (Mass erase)

Rt (Mass erase) FIRXJER Main flash #H{T#R2(E, {BXY Information KANE/ER. 35, = WRP %
H8E, FIRINAETCR, ALr~4HiiB/E, B WEPERRAEERI, B, EBSH Main flash KiFEF Load
Flash 5T, mass erase THAETCH, ARTF=4 mass erase #F, FE WEPERR {UtBRHELL,
TR BT

& BSY {i, FIAEREIRBIEEHITHY Flash 2

[6] FLASH_KEYR Z1788f0X5 KEY1,KEY2, fiZf& FLASH_CR Z7F25{RiP

E{7 FLASH_CR Z5172849 MER {iF] EOPIE {31

[ Flash B9{F= Main flash ZEIS{EEEUE (32 EUE)

&5 BSY (B

1&E EOP RS AR BAL

&= EOP fri&

© ©®© N o 0 &~ W

N o o b~ w0 DN RE

N o o b~ w0 DN e
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4.2.35. B8 (Sector erase)

ERFESERT 4 KB 1Y Main flash #H{THRI&EBIE, {BXT information RAERIERA., B, HUEMNEEH WRP (£
P, BERAEW erase i, ItLAS WRPERR U#%&E I, 535, &89 Main flash Kig{F/9 Load Flash f&EFRY,
WNERIESRE sector5 fE A erase X945, sectors A~ erase i, LAY WRPERR {tES# &,

HITRERAL BT :

1. 1GEBSY i, WARRKBIELHITH Flash #{E

2. [ FLASH_KEYR Z788KXE KEY1, KEY2, fi#f& FLASH_CR S7Z28{FF
3. Ef{i FLASH_CR %517=8hY SER {ifll EOPIE {i

4. PAZBEXEEEEE

5. ZfFBSY[#EE

6. HE EOP IRENAREN

7. BEZEOPIFE

b8 T AP —IR4%FE memory LAFMY Information memory 2RiEM, JKIZASH program/erase,

4.2.3.6. SHERMELERS

Flash B program #[] erase BIRIBIFEEHITTAEA0EH, BUSIERMIRIELAM. EBEIANER, BHRITE
program ] erase IR{EAIRTIEISEL, IRERL HSI 8 24 MHZ B9S8), HEHT HSIBEE, SERETE
X Flash program ] erase BJ/EHZHI 78 TIEFRAVECE.

R 4-2Program #[] erase FA&CE

SFs 4MHz 8MHz 24MHz
TS0 Ox1E 0x3C 0xB4
TS1 0x48 0x90 0x1B0O
TS2P Ox1E 0x3C 0xB4
TPS3 0x120 0x240 0x6C0
TS3 Ox1E 0x3C 0xB4
PERTPE 0x36B0 0x6D60 0x14820
SMERTPE 0x36B0 0x6D60 0x14820
PRGTPE OxFAO 0x1F40 0x5DCO0
PRETPE 0x320 0x640 0x12C0

4.3. FmfE—S31RIRE (UID)

HE—SPRRBHEE N 7R

m REFIIS

B WREBNERIERT, SEBFERSINEREURSABNEE]

B HEREEHEIEF

FaE—BORRIEH T — N T IR EEE—RISE S,

FRPKIZAREREDX N, H—BMOIRRARFEALALIBRFT/HF/FEARRL TR, RAREREENX
REIRERREE.
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4.4.Flash i BIR=EPH
4.4.1. Flash FIRFEPHR

oA A flash BY information KIAYER S XIBWERIEIIFET R, ARG FEiE BRE 3 N AEEXI G
WITRIECE, tkin, B POTLUER B EETEHRL,

NTHIENZSN, ERFHUAEBRRBE RS BIFE.
x® 4-3 EMFHIER
31 [ 30 [ 29 | 28 | 27 | 26 | 25 | 24 23 | 22 [ 22 ] 20 | 19 [ 18 | 17 | 16
I 1 RRAS IS 0 ARG
15 [ 14 | 13 [ 12 | 112 | 10 | 9 | 8 7|6|5|4|3|2|1|0
IR 1 =T 0
EIFHHIRNB T LN T RIEMF L EAFTARNFESINES], el MU N ERFHREXSFERIE
ER
B FLASH FFi%EINE5F88 (FLASH_OPTR)
B FLASH SDK Xigithhi-Z57728 (FLASH_SDKR)
B FLASH boot control Z{F288 (FLASH_BTCR)
B FLASH WRP it E77e8 (FLASH_WRPR)
R 4-4 IEIF 55
Word Address Description
Ox1FFF 0080 FAFSERFE S RRE
Ox1FFF 0084 SDK X1t T5 5% < H3
Ox1FFF 0088 boot control FEIRFT5 K ;25
Ox1FFF 008C WRP #thHEIRF 255
Ox1FFF 0090 {REE
Ox1FFF 0094 (5223
REE
REE
{REE
Ox1FFF 00FC {RER
B Flash FFIEAYNEIF T
Flash ##iik: Ox1FFF 0080
HFE(H: 0x4F55 BOAA
ELEBE{f (POR/BOR/OBL_LAUNCH) B, M flash information memory FIERI= 5 X igiE HAB R AY

8, BARZEFRERAY option bit,

31 30 29 28 27‘26‘25 24 23‘22‘21‘20‘19|18‘17‘16
“NRST_ | _ “WDG | _ , ~BOR
~ IWDG_STOP A SWD_MODE " BOR_LEV[2:0] .y Res
R R R R R R
15 14 13 12 11 J10] 9 8 7]6]5]4]3]2]17]o0
NRST_ IWDG _ BOR_
IWDG_STOP IS SWD_MODE W BOR_LEV[2:0] o Res
R R R R R R
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Bit Name R/W Function
31 ~ IWDG_STOP R IWDG_STOP fI/%#3
30 ~NRST_MODE R NRST_MODE HJz#3
29 ~SWD_MODE R SWD_MODE RIS
28 ~IWDG_SW R IWDG_SW HI/zA3
27: 25 ~BOR_LEV[2:0] R BOR_LEV B
24 ~BOR_EN R BOR_EN I3
23: 16 {RER - -
IRE IWDG £ stop &, FERENE TR
15 IWDG_STOP R 0: freeze TEATES
1: IEEIET
14 NRST_MODE R NRST_MODE SWD_MODE
0 X: PCO: NRST PB6: SWD
13 SWD_MODE R 10: PCO: GPIO PB6: SWD
11: PCO: SWD PB6: GPIO
" WDG._Sw . 0: HHEI\
1: REEIR
000: BOR LF{H{EN 1.8V, TEEEN 1.7V
001: BOR LHFER 2.0V, THEEMER 1.9V
010: BOR LFHEMES 2.2V, TRESHENL 2.1V
1o BOR LEV[2:0] = 011: BOR J:ﬁ:uﬂ{aﬁg 2.4V, ‘FB%@{EE 2.3V
100: BOR EFEHEN 2.6V, THESIERL 2.5V
101: BOR EFHEN 2.8V, THEEHERL 2.7V
110: BOR EFE{E 3.0V, TRESIERL 2.9V
111: BOR EFHSES 3.2V, TRESIENL 3.1V
BOR f#5E
8 BOR_EN R 0: BOR AfsigE
1: BOR {#f2, BOR_LEV {2{EF
7:0 {RER - -

B Flash SDK XigthHAnEIR=T5
Flash iitik: Ox1FFF 0084
47l : OxFFF8 0007

£ EEBEN (POR/BOR/OBL_LAUNCH) IS, M flash information memory RIS TS X iafisE HAER A9

B, BAZIZZF5EMEY 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
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]
R | R [ R R R[] RIJ[R R
Bit Name R/W Function
31: 28 RER - .
27: 24 ~SDK_END[3:0] R SDK_END H9&5
23: 20 Vimlos - .
19: 16 ~SDK_STRT[3:0] R SDK_STRT B9&%3
15: 12 {RER - _
11: 8 SDK_END[3:0] R SDK XimZEsRitlt, E—{IXIRAY STEP 5 2 KB
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Bit Name R/W Function
7. 4 {RER } .
3:0 SDK_STRT[3:0] R SDK XigiFriatttlt, S—{~3IREY STEP 3 2 KB

B S5INEEIHNEIZT (Option byte for FLASH boot control)

Flash itbiit: Ox1FFF 0088

H&F={H: OxFFFF 0000
S (POR/BOR/OBL_LAUNCH) BERUS,M flash information memory f4 option bytes XizissH1H
RIAYE, SAEZEFRSERAY option bit,

31 30 29 28 27 26 25 24 23 22 21 20 19 18 | 17 [ 16
~BOOT_SIZE
~nBOOT1 | ~BOOTO | Res Res Res Res Res Res Res Res Res Res Res [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 BOO'Ii_SIZE [I2:O]
R R R R R

Bit Name R/W Function
31 ~nBOOT1 R nBOOT1 B H3
30 ~BOOTO R BOOTO AYH5
29: 19 REE - -
18: 16 ~BOOT_SIZE [2:0] R BOOT_SIZE M55
nBOOT1, BOOTO iEHEtH BatEz
15 nBOOT1 R X0: MainFlash 250
11: Load Flash Bz
14 BOOTO R 01: SRAM 3
13: 3 REE - -
1554% Main flash &89 XIFHE/ Load Flash X1
000: F5 Load Flash X
001: 1 KB (0x0800 5C00~0x0800 5FFF)
2: 0 BOOT_SIZE [2:0] R

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

B Flash B{®Fittit

Flash i##iit: Ox1FFF 008C

HF=E: OxFFCO 003F
£ FEES] (POR/BOR/OBL_LAUNCH) BHUS.M flash information memory BYIEIRZFTS X iaisE HAER AY
B, BARZZFE5HERAY 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 ~WRPJ[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 WRP[5:0]
RIRJ[I[RJIRIJRTIR
Bit Name R/W Function
31: 22 {RER - -
21: 16 ~WRP R WRP =55
15: 6 fRER - .
5:0 WRP R 0: sector[y]#{RIF
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Bit Name R/IW Function

1: sector[y]FiRIF
y=0~5

4.4.2. 5 Flash #IR=FEDH

8fIf5, FLASH CR HEHRHTEENFHEXNUERES RPN, JAXERFHHITHEXEER,
FLASH_CR 7285851 OPTLOCK A HiEE.

TS B Ak izE s

1. ETRREETRE, MR8 FLASH_CR S1ZEMERP

2. [@ FLASH_OPTKEYR %7728, 5 OPTKEY1=0x0819 2A3B

3. [A FLASH_OPTKEYR %728, 5§ OPTKEY2=0x4C5D 6E7F

HIERAS PR BE FLASH_CR &57788, BEIT—RENL. EEIRIKEY RFR, SUEEREAIL,
FHFE=4 Hard Fault Bl

User option (FAFiEIR)  (information flash BUEIRTT5) BILABISH4E FLASH_CR Z17s8H9 OPTLOCK
IFRP, LABSLEABE AR & TiRME.

ANERAR{EENL Lock i, M) OPTLOCK ArtB#EhE N,

(EAPREIRFT

EIMFBHNERIE, IRX Main flash BHE(EARA—FE, AESUERFT, FEHITUTEER:
FZRHARIZE, iEF OPTLOCK fiz

& BSY {i, FNZBIEEHITRY Flash 2

ENEIRF 57758 FLASH_OPTR/FLASH_SDKR/FLASH_BTCR/FLASH_WRP SHEEERUE (1~4 4

w N

=)
4, BN OPTSTRT fif
5.  [A Main flash 0x4002 2080 I S{F 32 \#{#E (AUARIEXRISIRIE)
6. Z{FBSY(HEES
7. FHFEOPHIE, REEE
R AN ERF BN, BEEHSLBIERFHXINAEA page #B12, AFA FLASH_OPTR,
FLASH_SDKR, FLASH_BTCR 8¢# FLASH_WRPR E{FesR9E, SRERFHH. FHEmitEENAY
&R, FHHETEESRNERFTAER X,
ERNEERFT
£ BSY (U#iEEG, AMEFHERFEHEANT flash information Zi#28H, BERFNATEHRESR. X
EINF D HFRE TIEERE, DARE EREEESRIERFHRAYE, (N3] (FrE) wESE, 7
IR R G ER.
EIRFHRYREE, EUATHIER THT:
B 2 FLASH_CRZ77284HJ OBL_LAUNCH (it &
B FEEBSf5 (POR, BOR)
"RBIAINFT" BHATHURMER: X information memory KISRUIEIFTIHITIEREME, BIiCEHAYEUET
EEREPEINE 7esF (FLASH_OPTR. FLASH_SDKR 1 FLASH_WRPR) , XYHERHFREERSR,
FETLAS ARG, &L OBL_LAUNCH i, &7 —1ME(, XHFEFTREE, AEERRNEMNT

BT,
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BNMNERAECHEBERINFIE (T—1MFF) BENARE, AERFHREERAE, SXERMVIER
T TIIE, IXREFRREEAR ERRRIHIT T .
ANRIERIGILES, NIERFHHREHEIENS TR,
ANRIERFLAICE, M FLASH_SR 2772849 OPTVERR RN BRI, option S1Ees4HEENAE:
B XJFRAFIER
— BOR_LEV 5pk 000 (S{KEE)
— BOR_EN{iI5p% 0 (BOR AfigE
— NRST_MODE \58% 0 ({XEfH#HAN)
—  HRAICECRYEEBS K 1
B XIF SDK %I, SDKR_STRT[3:0]= 0x0, SDKR_END[3:0]=0xB, BIRTH flash ZS|@&HIRE S
SDK
B ¥3F FLASH boot [Szhi%i%
— nBOOT1, BOOTO fu5H, 00 (EPiEE Main flash {EABEIX)
— BOOT_SIZE {ii/5#% 0 (BPF Load Flash [Xig)
B XJF WRP option, RICECHHEREIAE "R
ERXAzENE, ERFHHASHEHE TEN®ENSFS (EEASE) -
B FLASH OPTR
B FLASH_SDKR
B FLASH BTCR
m  FLASH WRPR

XL FESE AR HOEINFT, INRXEHESIAFAFIENR, MIAI T KRFEIERAVIAE.
4.5.Flash ieE=FP

A A Flash B9 information KIEEESXIE) (3 2 4 page) {EJ Factory config. byte {8,
Page 2 IFRUHRHEZENSE ((NVBIER, TRBEN)

B HSISRERERIEHIE, RISBAY Triming (&

B SIN HS| ARRRAMR SR A ESEE

B LS| AEBRZEX A Triming &

Page 3 FHCHEHHITER (ERBEM) :

LIV Yol = e o

B SR Triming BCE{E

HTEUENZL LM, Page 3 B9 Factory config. byte ATESI R RABF/ TN BITEAE.

2k 4-5 Factory config. byte organization

Page | Word Address Contents
0-3 | OX1FFF 0000-0x1FFF 000F uiD
4-7 | OX1FFF 0010-0x1FFF 001F {RER
0 8 Ox1FFF 0020 1.2V Vrefint (5 16 fZAEERH#HE])
9-10 | Ox1FFF 0024-0x1FFF 002B {RER
11 Ox1FFF 002C 1.5 V Vrefbuf \E/EE (7 16 LAIEERIHEH])
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Page | Word Address Contents
12 0x1FFF 0030 2.048 V Vrefbuf ¥5EEE (7 16 ARIEERIHHE])
13 Ox1FFF 0034 2.5V Vrefouf ¥5/EEE (B 16 fLAEENTHH)
14-31 | Ox1FFF 0038-0x1FFF 007F {Rez
0 OxLFFF 0100 TFH HSI 24 MHz SRERISEIRIZEEI R XIRIAY Triming (&
1 Ox1FFF 0104 {RE8
2 OXx1FFF 0108 TFHE HSI 4 MHz SRERIERIZEHI R XIRIAY Triming (B
3 OXx1FFF 010C TFHT HSI 8 MHz SRZRISEIRIEFI BRI RIAY Triming (&
4 Ox1FFF 0110 {RE8
5 Ox1FFF 0114 il ts data
6 Ox1FFF 0118 Bif ts data
; 4 MHz SR 39 FLASH TS0, FLASH TS1.
. OXLFFF 011C FRLHSI 2 " Z ST RIRIAY _ A
FLASH_TS3 Z77e8IEC &R
B HSI 24 MHz $RZR FRIRIAY FLASH._TS2P. FLASH_TPS3 2
8 OXLEFF 0120 FHHS Z SRER IR RIAY B _ =
FeEEcEE
9 Ox1FFF 0124 FR HSI 24 MHz $iER X MAY FLASH_PERTPE SHFe8sHES(E
B HSI 24 MHz $ER FX3RIfY FLASH SMERTPE 2 S
10 OXLFFF 0128 FHHS Z SR TXIRIAY _ BHFesEcE
=]
B HSI 24 MHz $ER FXI R FLASH PRGTPE,
11 | OXIFFF 012C FHLHS 2 S T RIRLAY -
FLASH_PRETPE S7EEEE
12 OX1FFF 0130 (ReR
13 OX1FFF 0134 (ReR
14 OX1FFF 0138 (ReE
2 15 | OX1FFF 013C (3
16 OX1FFF 0140 (RER
17~21 | OX1FFF 0144~0x1FFF 0154 (ReR
; | 4 MHz AR FRIRIfY FLASH TS0, FLASH TS1.
22 | OXLFFF 0158 FHLHS Hz B XS REAY _ _
FLASH_TS3 HZREEEE
; | 4 MHz $iZ= FIIRAY FLASH_TS2P., FLASH_TPS3 2
23 OXLFFF 015C FHHS Z JRERTRIRIAY _ _ 5=
EEECEE
24 | Ox1FFF 0160 FH HSI 4 MHz $5= FYIRIAY FLASH_PERTPE 217 880ECE1E
25 | OXIFFF 0164 I HSI 4 MHz SRR FRIRIAY FLASH_SMERTPE H78RE(E
; | 4 MHz $ER FXIRIAY FLASH PRGTPE,
26 | OXIFFF 0168 FHLHS 2 S TR -
FLASH_PRETPE SZ7EEEE
B HSI 8 MHz $RZR FRIRIfY FLASH TS0, FLASH TS1.
27 | ox1FFF 016C FHHSI8 Hz B XS REAY _ _
FLASH_TS3 HZRNEEE
SR TIIRIAY FLASH _TS2P. FLASH_TPS3 =
08 | OxIEEE 0170 1] HSI 8 MHz 328 XS A _ _TPS3 577
EEMVECE(E
29 OX1FFF 0174 TFHI HSI 8 MHz $RER ~RIRIAY FLASH_PERTPE E/Zes B BEE
30 | Ox1IFFF 0178 FH HSI 8 MHz $RER R RIRIAY FLASH_SMERTPE H7288NECEE
; | 8 MHz $iER FXIRIAY FLASH PRGTPE,
31 | OXIFFF 017C FFHLHSI 8 MHz S FXIRAY -

FLASH_PRETPE &7V EE
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Page | Word Address Contents
0 Ox1FFF 0180 _FESRIIGHD OX55AA AASS
1 Ox1FFF 0184 _FEISRIIGHD OXAABS 55AA
2 Ox1FFF 0188 _FERISRIAHD OX55AA AASS
3 Ox1FFF 018C _FEBISRSIAHD OXAASS 55AA
4 Ox1FFF 0190 PMU trimming bit 5 z55
5 Ox1FFF 0194 PMU trimming bit 5 z3
6 Ox1FFF 0198 PMU trimming bit 5 z3
7 Ox1FFF 019C RER
8 Ox1FFF 01A0 HSI 24 MHz frequency selection, trimming 5 45
9 Ox1FFF 01A4 LSI 32.768 kHz frequency trimming & /z#5
10 | Ox1FFF 01A8 REE
11 | OX1FFF 01AC {RER
12 | OXx1FFF 01BO RE
13 | Ox1FFF 01B4 REE
14 | Ox1FFF 01B8 Flash trimming &3

3 15 Ox1FFF 01BC Flash trimming &3
16 Ox1FFF 01CO Flash trimming 5 Jzf3
17 Ox1FFF 01C4 Flash trimming 253
18 Ox1FFF 01C8 Flash trimming 523
19 Ox1FFF 01CC Flash trimming 243
20 Ox1FFF 01D0 TS trimming ’z53
21 | OX1FFF 01D4 REE
22 | OX1IFFF 01D8 RE
23 | OX1FFF 01DC REE
24 | Ox1FFF 01EO {RER
25 OX1FFF 01E4 {RER
26 | OX1FFF O1E8 REE
27 Ox1FFF 01EC {RER
28 | OX1FFF 01F0 REE
29 Ox1FFF 01F4 {RER
30 Ox1FFF 01F8 Device ID code
31 | OX1FFF 01FC REE

45.1. HSI_TRIMMING_FOR_USER

Flash f#iitit:  Ox1FFF 0100(24MHz)/ Ox1FFF 0108(4MHz)/ OXx1FFF 010C(8MHz)

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
HSI_FS[2:0] HSI_TRIM[12:0]
R | R TR R | R T R IR [R [ R ] R T RTRJTRITIRIRI] R

BH-RENZMINEHEGE, B5 A RCC_ICSCR FHF=8XIMAY HSI_FS[2:0]f0 HSI_TRIM[12:0], LASEH]
HSI SRERRIEL,

4.5.2. HSI_24M/4M/8M_EPPARAO

Flash #itit: Ox1FFF 011C(24MHz)/ Ox1FFF 0158(4MHz)/ Ox1FFF 016C(8MHz)
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31 30 29 28 27 | 26 | 25 | 24 [ 23 | 22 J21] 20 J 19 ] 18 [ 17 | 16

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

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
TS3[6:0] TS0[8:0]

R | R T R T RJ]T R T RR R | R ] R |[RI R ITRITRJ[R] R

MG EERIEEEIRER HSI IR, EFMNBENHNEHEYE, BSN FLASH_TS0, FLASH_TS1,
FLASH_TS3 728, LASCHIXIM HSI SERFr B AR SR EINECE.

4.5.3. HSI_24M/4M/8M _EPPARA1

Flash fthilt: Ox1FFF 0120(24MHz)/0x1FFF 015C(4MHz)/ Ox1FFF 0170(8MHz)
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 [RIRIRJRIJIRJTRIJIRI] R

RE-FZERBFEIRER HSI BTHER, EEMNERUNEHEIE, 5N FLASH_TS2P, FLASH_TPS3
51788, LASCHIXIR HSI SRR EERVIE S BEC S,

4.5.4. HSI_24M/AM/8M _EPPARA2

Flash H#iiit:  OX1FFF 0124(24MHz)/ Ox1FFF 0160(4MHz)/ OX1FFF 0174(8MHz)

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[E7R IZ]E

R

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

R []RIRJTRIJIJTRIJTRIR TR T RITRIRITRITITRITRITIRI] R

REZEERIEEELEN HSI BTHER, SRMEMMINEHEEE, B5 N\ FLASH_PERTPE 74,
PASCERRI R HS| SRR BRI S aREC S .
45.5. HSI_24M/AM/8M _EPPARA3

Flash #itit:  OX1FFF 0128(24MHz)/ Ox1FFF 0164(4MHz)/ OX1FFF 0178(8MHz)

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 o) 4 3 2 1 0
SMERTPE[15:0]
R |[]R]IRIJIJTRIJIJRIJTRIR R TRIRITRI]IRITITRIRIRI R

BHFRERERZIREN HSI B MR, IREMENMIBINEHEWE, BE5 N FLASH_SMERTPE H788H,
VASEERRI N HS| SRR S RYERVECE.
4.5.6. HSI_24M/4M/8M _EPPARA4

Flash #iiit: OX1FFF 012C(24MHz)/0x1FFF 0168(4MHz)/ OX1FFF 017C(8MHz)

31 30 29 [ 28 | 27 [ 26 | 25 [ 24 [ 23 [ 22 [ 20 [ 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 TRIRJIJTRITRIRJITRIRITRITRIRITRIRIRTIR

RUFERBEFTEIREN HSI MR, EEABMEINEHETE, S5\ FLASH_PRGTPE
FLASH_PRETPE FfFasH, LASCHIRIMN HSI SRERpT B AR ERT ERIECE.

45.7. LSI_32.768K

Flash fthflt: Ox1FFF 0144 (32.768K)
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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
i5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Res Res Res Res Res Res Res LSI_TRIM[8:0]
R | R ] R TRTRI]ITRIJIRTIJTRTITR

HEFEENZIINEHEEE, BS5 N\ RCC_ICSCR FH788XIRAY LSI_TRIM[8:0], LASCHL LSISREAIEH,
45.8. Flash USER OTP memory Bytes

A A Flash B information XigiH9ER 5 XIEWEA Flash USER OTP memory Bytes,
Table 4-6 USER OTP memory Bytes organization

Page Word Address Contents
0 00X1FFF 0280 Bit[3L-16] F7A A 2=
Bit[15:0]: USER OTP MEMORY_LOCK
1 00x1FFF 0284 FHRFEEE
2 00x1FFF 0288 R BPEIE
> BRI
ERRFEdE
FHUR PR
31 00x1FFF 02FC R PR

7K Page BLETE information X1z, XJA Page X1} program FI#EZER Main flash BI/5ERAME, F5b,

Main flash X1g§ mass erase MARXKIFHTZL.

IRE USER OTP MEMORY_LOCK REARYVZIEH, BEI LBE[U (POR/BOR/PDR) , NRIEEIRIF

IhgE, X47S Page Write BATTRIF.

Table 4-7 Flash USER OTP memory Bytes HIS{RIFIRZE

USER OTP MEMORY_LOCK

Write protection

OxAA55

= arkd
program FOEHEME: AAILA

BR(OXAABS) Z SMIIHAE

EE. program FHEEIE(E: TILL

4.6. IEERIA

X Flash main memory BYFRIFEELAT LA 5! :
B SDK (software design kit) BYRIF, FRX4FERFXANHIERF, XNE 2 KB,
B S{FEF (WRP) =4, BHIEAMEENSERE (BFEFiE88185T PC IOREL) . BEPIAINEIT S 4

KB,

m  Option byte BRIFEE IREHIRIT.

4.6.1. REREFARE(SDK)XIFFA

(FP X1 FLASH_SDKR 25775889 SDKR_STRT[3:0],SDKR_END[3:0]REX.,, &— bit X3 2 KB,

Start address(#eiaitil):

Flash memory base address + SDK_STRT[3:0] x 0x800(included)

End address (Z5skitifit) :

Flash memory base address + (SDK_END[3:0]+1) x 0x800(excluded)
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2 SDK_STRT[3:0]KXF SDK_ENDI[3:0]ff, SDK{RFF; = SDK_STRT[3:0//)NF&Z&F SDK_END[3:0]
Ad, SDK{RPE.

ERIPEBUAE T, X3 FLASH_SDKR Z1728f#FR(AIFAT (5 SDK_STRT[3:0LXF SDK_END[3:0]) , &
H5hRER (masserase) (SDK KIFfRRIFAIEFRZRICEEN, BEEEES TS SDK XiFiERF
EAPRER) . AAISESEERT flash option byte HRfY SDK option BB (LEETEFHIER SDK RIPFEX) .
SDK protection BIEF4H) mass erase tB=#E Load Flash XIg#EpRIE,

I, FLASH_SDKR BFSSfINSAAEH, HE LS (PORBOR/PDR) H&E OBL S, &7
WEZ S flash option byte Y SDK option Z=HZIZ57FEEH.

& 4-8 IHAPRESRIPRAIFIHUTRIAIR R

M Main Flash(CPU)BE

iRt/

s SDK BRI R ITIRE RIFITIRE M RAM 35
EFH (From Non SDK Area) (From SDK Area)
Read | Write | Erase | Read | Write | Erase | Read | Write | Erase

Non SDK Area PNFI= Yes Yes Yes N/A N/A N/A Yes | Yes Yes
= Yes Yes Yes Yes Yes Yes Yes Yes Yes
SDK Area NES N/A N/A N/A N/A N/A N/A N/A N/A N/A
fsEBE No No No Yes Yes Yes No No No
System memory - Yes No No Yes No No Yes No No
EIN=T - Yes Yes Yes Yes Yes Yes Yes Yes Yes
Factory bytes - Yes No No Yes No No Yes No No
UiD - Yes No No Yes No No Yes No No

iE:

HAIXIFRHIELER (mass erase) I5SEREIE SDK X,

X FM SRAM HUTIEFEIERMIER: —NEBITIRE Boot 55, B—1MEMMBINEMEEED, EFbEE
F| SRAM,

N/A B9E 22 SDK Xigizatis, HTAFE SDK Xif, 3% SDK XA EFEESHEFRNER, BAE
FEMNEMBXIRIEHZFXT SDK KigihaagiEsT.

46.2. IIESREP

Flash AR EMRERIP, NS AEENSERIE. X WRP HEHRBMIEFHIA/NAG 4 KB IBE{FRF
(WRP) [Xi&, BP 14 sector K/)\,

2 WRP PIXIE#ACE, NARITFHITIRSESERIE. BH, BIFERE— M XKEFZEAEFRF, e

& (mass erase) TBEAREEIER.

LA, MREBANEASRIPFPOXIEHITEHESIEIE, U FLASH_SR HESENERIPHEIRITR
(WRPERR) &#Ef.

T B3 Main flash #=2{EF.

4.6.3. Load Flash Kig{Fip
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2 Load Flash BXET, SHEERIXKIHHTIRSRIFSEBIEIE, B FLASH_CR {788 WRPRTERR
(S ERL

{&% FLASH_BTCR B9 BOOT_SIZE, FE{H£XT Main flash #1T mass erase #8/E, MEr=4H) mass erase
tB&HE Load Flash XIgiiEkRl,

4.6.4. HIRFPEHRFA

BABAT, BRFHEAE, FHTERIFN. FHREERFTRREES LR, FEF OPTKEYR
BFRR S NIEHRRIFS.

4.7. BEHER
% 490 INEFHITER

Ll e EHHTE REtRE/ FRRRiEER YT & =HI I fERE
End of operation EOP Write EOP=1 EOPIE
Write protection WRPERR Write WRPERR=1 ERRIE

iE: UTSEHRBERRINPITRR, (B&r4 Hard fault:
B 8 Flash memory B9 FLASH_CR ZHZ2800F5581R
B RY Flash BIFHHNEREFFER
B 5 Flash #{ERi#H1T 32 (EURAIRSFF
B R Flash (BT (pageerase) . B3 (sectorerase) FILHR (masserase) ) BIEFRHEIT32(I
HHEXITT
B SERF S FRNSRIERET 32 (RIS

4.8. AESFESEmIE

4.8.1. FLASH iplaiEHlE1FsE (FLASH_ACR)

{migittk: 0x00
S(S{E: 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 {RER - - -
Flash S EXI MRV RIS :
0: Flash SHEERBEHNRT (RFEMEHE 24 MHz RRUAT
0 LATENCY RW 0 TR & g )
1: Flash i&EFE 1 NSRS, BMEIXIE Flash FERNR
ST PREER

4.8.2. FLASH #$A5%Fss (FLASH_KEYR)

{mistthiit: ox08
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S(i{E: 0x0000 0000
FrBEFesi2 write-only, SEHIR[E 0,

31 [ 30 [ 29 [ 28 [ 27 [ 26 | 25 [ 24 | 23 [ 22 [ 22 | 20 [ 19 [ 18 [ 17 | 16
KEY[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
KEY[15:0]
wiliwilw Il w I lwIlwiIlw [w [ wilwTIlwIlwT lwTIlwT IlwT ]l w

Bit Name R/W Reset Value Function
THEAMESIRIESRIEN, A 8efEH FLASH_CR &7
31:0 KEY[31:0] w 32h0 8%, FFFuiF flash B9 program/erase #&{F
KEY1: 0x4567 0123
KEY2: OxCDEF 89AB

4.8.3. FLASH i#In#AEHFes (FLASH_OPTKEYR)

{Rmigitt: oxoc
S({if&: 0x0000 0000

FrE5Fe8A2 write-only, EHIRME] 0,

30 [ 30 [ 29 [ 28 [ 27 [ 26 [ 25 | 24 [ 23 [ 22 [ 20 [ 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]
wiliwIlw Il w I lwTIlwiIlw [w [T wiliwilwlwT IlwT IlwIlwl]l w
Bit Name R/IW Reset Value Function
THERELITHESIISEN, Z8eREH flash Y option &
31:0 OPTKEY[31:0] W 320 1728, FAIF option byte 9 program/erase #&{F
KEY1: 0x0819 2A3B
KEY2: 0x4C5D 6E7F

4.8.4. FLASH JKSSTFEE (FLASH_SR)

{misiii: ox10
S(i{E: 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
Bit Name R/IW Reset Value Function
31:17 {RER - - -
Busy {if
16 BSY R 0 ZERTR flash RURAEIETEIH1T. 1ZA1E flash A FRIFFEG
WREHEN, HRFEREE BTN HEEE.,
BEIAME B AINIEB MR
24 option F1 trimming bit B ABAICHECHT, # %
15 OPTVERR RC. W1 0 % ? fl] \g ﬁEZFHJ‘iE%T FEJ‘ FHEMIZ
I, FEHALENISIFT, WiEskTeE.
RHEE1, FF.
14:5 {RER - - -
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Bit Name R/IW Reset Value Function
B{RPEIR.
. WRPERR RG WA 0 LE4 program/erase UMM FHESERIPAY flash XGRS
(WRP) , BEERZL,
51, 53z
3:1 {RE8 - - -
4 flash B9 program/erase ¥&{ERINTERL, BREERL 1%L
0 EOP RC_W1 0 {ﬁé'lﬁ[l% FLASH_CR 2778810 EOPIE ({fREA B
iz,
51, 53z
4.8.5. FLASH {ZHIEFFeE(FLASH_CR)

(Rigitblk: ox14

S(%fE: 0xC000 0000
31 30 29 | 28 27 26 | 25 24 | 23 | 22 | 21 | 20 19 18 17 16
LOCK LOO'ZTK Res | Res OBL_LAUNCH Res EIRER EI?EP Res | Res | Res | Res | PGSTRT Res SOTZTT Res
RS RS RC_W1 RW | RW RW RW
15 14 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res | Res SER Res | Res Res Res | Res | Res | Res Res MER PER PG
RW RW | RW | RW
Bit Name R/IW Reset Value Function
FLASH_CR Lock {if,
R hzZAIRREE M. HE(IfS, FLASH_CR HFasil
EfE. BRIEHREEFRE, ZAHEHES, unlock T
31 Lock RS 1 FLASH_CR Z57%28.
(ER{4-ZE7E program/erase #2{F5ehkfE, Bzl
SRR AT, ZMINARIFEMRS, BERIT
—RRFEENL,
T3 Lock fiL,
R hzAI_BeE . HE(IfS, FLASH_CRHFsths
BEIRFHAERIMREE. BAIAHEIRFE, %
30 OPTLOCK RS 1 WEHER, fB8{T FLASH _CR Z{FsE.
(ER{4ZE7E program/erase #2{F5ehkfE, B[]
SRR AT, ZPARIFEMRS, BRIT
—REFENL,
29:28 {REB - - -
SEHIETF T NE.
HEME, ZSRHRRHTRINFOAVERS. ZMX3
option byte XEHKTTREHRERES. WNIR OPTLOCK
27 OBL_LAUNCH | RC_W1 0 WEMN, ZNABHHS.
0: Option byte loading F2h%
1: 774 Option byte loading 53K, R&HFESNM, #H1T
option byte FYEEEE,
26 RER - - -
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Bit Name R/W Reset Value Function

Error interrupt enable {i, 2 FLASH_SR 272809
WRPERR i#%&f7, WNSRZAIfERE, NF-EFlnEK,

0: Forhlr=4%

1: B4

End of operation interrupt enable

24 FLASH_SR 577280 EOP A&, INRZAIfERE, M
24 EOPIE RW 0 FEEFRRTIER,

0: EOP FRifi%iF]

1: EOP HhifffsEge

23:20 {RER RW - -
Flash main memory 4 program &{/ERVEEL,

Z{IBEN T Flash main memory i program #24E, H4E
fiI, 7 FLASH_SR Z1788/9 BSY iiiaSa, BHET%
iz,

25 ERRIE RwW 0

19 PGSTRT RwW 0

18 RER

Flash JEIFHIESENEEL
ZALSEh 7 IHEIRF T RIER. RIFERL,  FLASH_SR
HFaam BSY (5T E, BHHEZFiZAL

TR XY flash EINFHHITENES, EHEHEEN
128 Bytes HY page i#1T erase #/E, {7 program £
e, EhtaFERMHTRIEINEA.,

16:12 {RER - - -
4 KB B9 Sector erase #£#{E

0: >Ri%#% flash BY sector erase $#{E

1: &2 flash B9 sector erases 2

E:

1.Sector erase =37 flash information memory #2{EM.
2.Sector erase HEEA WRP FIXIFAEIER.

17 OPTSTRT RwW 0

11 SER RwW 0

10:3 {REB

Mass erase 2{E

0: ZRi%E#E flash B9 mass erase #4E
1: &E#E flash fY mass erases 12{F
E:

Mass erase A~&3F flash information memory #{EFE., X8
WRP i&5ERS, Mass erase ANe{FR
Page erase 12{F

1 PER RW 0 0: >Ri%#E flash BY page erase {F
1: J5%&4% flash BY page erase
Program 12{E

0 PG RW 0 0: >Ri%#E flash B9 program #£4E

1: J%&4% flash BY program #&{E

2 MER RwW 0

4.8.6. FLASH i&liZEfFss (FLASH_OPTR)

{Risiit: o0x20
S(IfH: 0x0000 BOAA,
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ELEBEfl (POR/BOR/OBL_LAUNCH) BERE, M flash information memory BOI%EIR= T KIS HAB N A
B, BAEZEFE5HRAY 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[2J]1]o0
IWDG_STOP ',\\'A%SJE— SWD_MODE 'YVSDVS BOR_LEV[2:0] BE’NR— Res
RW RW RW RW | RW [ RW [ RW RW
Bit Name R/IW Reset Value Function
31:16 {RE8 -
IRE IWDG 7£ stop 1# FER BB TIRS
15 IWDG_STOP RW 1 0: freeze TEATEE
1: IERIET
14 NRST_MODE RW 0 NRST_MODE SWD_MODE
0 X: PCO: NRST PB6: SWD
13 SWD_MODE RW 1 10: PCO: GPIO PB6: SWD
11: PCO: SWD PB6: GPIO
12 IWDG_SW RW 1 0: WerEI
- 1: HEITR
000: BOR EFHE{E/S 1.8V, TRESMERL 1.7V
001: BOR LFHEHEN 2.0V, THEEHEN 1.9V
010: BOR tFEHEN 2.2V, TRESIMERL 2.1V
11: 9 | BOR_LEV[2:0] RW 3'ho iy K J:ﬂ@@% 2aV, —FB%@EE 23V
100: BOR LEFHEME S 2.6V, TREERIENL 2.5V
101: BOR LFHEEA 2.8V, TREEER 2.7V
110: BOR LEFHEMES 3.0V, TREERIENRL 2.9V
111: BOR EFHEE) 3.2V, TREEHENL 3.1V
BOR s8¢
8 BOR_EN RW 0 0: BOR AMFgE
1: BOR f#ifE, BOR_LEV #2{EE
7: 0 {REB - -

4.8.7. FLASH SDK ithtit&H#Fs8 (FLASH_SDKR)

{misiibtit
Slufa:

£ EEBEM (POR/BOR/OBL_LAUNCH) RS, M flash information memory BIZEIR

. 0x24
0x0000 0007,

8, BARIZZF2EHERHAY option bit,

SR HHAERIA

31 [ 30 [ 29 [ 28 [ 27 ] 26 [ 25 | 24 | 23 | 22 | 21 | 20 J 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_END[3:0] Res Res Res Res SDK_STRT[3:0]
RW[] RW [ RW ]| RW RW|RW [ RW | RW

Bit Name R/W Reset Value Function

31: 12 {RER -

11: 8 | SDK_END[3:0] RW 4’h0 SDK Xigyghsrittitit, B—RXdRAY STEP 5 2 KB

7: 4 {REB -
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| 3:0 | SDK.STRT30] | RW | 4h7 | SDK RisFF#atEtt, B—RIRI STEP 9 2 KB

4.8.8. FLASH boot control (FLASH_BTCR)

{migtthlik: ox28
SA{E: 0x0000 0000,

£ LS (POR/BOR/OBL_LAUNCH) FEHUS,M flash information memory Y option bytes X8
NEYE, BARZZSEESEMAY option bit,

31 [ 30 [ 29 [ 28 [ 27 [ 26 | 25 [ 24 [ 23 | 22 [ 20 [ 20 | 19 [ 18 [ 17 | 16
Res
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 BOOT_SIZE [2:0]
RW RW RW | RW [ RW
Bit Name R/W Reset Value Function
31:16 {RER - -
nBOOT1, BOOTO EFE S REMER
15 nBOOT1 X0: MainFlash F8
. MainFlas
RW 2'h0 5 |
11: Load Flash Bz
14 BOOTO -
01: SRAM E&)
13: 3 {RER - -
1&#% Main flash #B9> X15{EJ9 Load Flash X
000: 75 Load Flash X
001: 1 KB (0x0800 5C00~0x0800 5FFF)
2: 0 BOOT_SIZE [2:0] RW 3’h0
010: 2 KB (0x0800 5800~0x0800 5FFF)
011: 3 KB (0x0800 5400~0x0800 5FFF)
1xx: 4 KB (0x0800 5000~0x0800 5FFF)

4.8.9. FLASH WRP it 57F38 (FLASH_WRPR)

{misiit: ox2cC
S({&: 0x0000 003F

£ EEBE{I (POR/BOR/OBL_LAUNCH) FEHUS, M Flash information memory B3I XX sisE HAERIAY

B, BARIZZF2EHERAY option bit,

31 | 30 [ 29 [ 28 [ 27 [ 26 | 25 [ 24 | 23 [ 22 [ 21 ]2 [ 19 [ 18 [ 17 [ 16
Res
15 [ 14 [ 13 [ 12 [ 11 | 10 | 9 [ 8 [ 7 T 6 5 [ 4 ]3] 2] 17]0o0
Res WRP[5:0]
RW

Bit Name R/W Reset Value Function
31: 6 REE - - -

0: sector[y]#{RIF
5: 0 WRP RW 6'h3F 1: sector[ylTARIF

y=0~5

4.8.10. FLASH FBiRR BB B S1FE2(FLASH_STCR)
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{misitbiit: 0x90
S(UfE: 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 D) 4 & 2 1 0
SLEEP_TIME[7:0] Res | Res | Res | Res | Res | Res | Res | SLEEP_EN
RW [ RW [ RW [ RW | RW [ RW [RW [RW RW
Bit Name R/W Reset Value Function
31: 16 {RE] - - -
FLASH BERRB AT (ET HSI_10M BHEPRITTELER)
LRFATEPIEIE LS| 2 LSE i, AIREEHAANETIE
NIHE, ANEEERIZSFRI0RE ((UEFE LSI &
LSE ARGFAIEHAT, ERRIZINEE) .
LiFReiZIIRER, BHEANRFIFMEEFEEHARN Flash 26F
15: 8 SLEEP_TIME RW 9’h64 IR SRR A :
thsi_1om * SLEEP_TIME
i
tus_1om 9 HSI_10M B9FEER;
IR Flash THEEHVIEHS, ASFHRENREEBEFREN
0x28,
71 {REE - - _
Flash EEERIE= {FEE
0 SLEEP_EN RW 0 1: Flash BERR(HERE
0: Flash EEIRXF

4.8.11. FLASH TS0 &1F88 (FLASH_TS0)

{migithtk: ox100
S({E: 0x0000 00B4
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 TSO
RW [ RW [ RW [ RW [ RW [ RW | RW | RW | RW
Bit Name R/IW Reset Value Function
31: 9 {RER - -
PBETEHFHE information XAERIBHEATEGE, BA
SIRIEFES, LASCHIRSM HSI SRR AR SR a)RYED
%o
8: 0 TS0 RW 9'hB4 {R1F1E Flash A0 T bERS :
24MHz IEETFREE . Ox1IFFF 011C
AMHz REEFtEE : OX1FFF 0158
8MHz I EEFHtLE : Ox1FFF 016C

4.8.12. FLASH TS1 %838 (FLASH_TS1)

(Risihtt: o0x104
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S(i{&: 0x0000 01BO

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 TS1
RW [RW [ RW [ RW [ RW [ RW [ RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 10 {RER - - -
PRBIEH FHIE information XFERIHBHHOEEE, B
SIRNEFES, LASCHIRIR HSI SRR SR aEcE .
{R1F1E Flash AYR0 T bbERS :
9: 0 TS1 RW 10'’h1BO * L .
24MHz EETERBLE: Ox1IFFF 011C
AMHz 1 FEEFHtE . OX1FFF 0158
8MHz 1 FEEfFHttE : Ox1FFF 016C

4.8.13. FLASH TS2P {583 (FLASH_TS2P)

{Risitit: ox108
S({if&: 0x0000 00B4

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 Value Function
31: 9 {RER - 4 -
B ET I FRE information XABRIMELEAYEHE, BA
IR EESS, LASEINRIR HS| SRR IR S R aEC S,
£ Flash f¢ R
8: 0 TS2P RwW 9’hB4 fREFEE . E’Jtll]‘"FtB ¢
24 MHz IROEE(EFREIE: 0x1FFF 0120
4 MHz IEETFRUEIE . Ox1FFF 015C
8 MHz BOUEEEFERUbIL: 0x1FFF 0170

4.8.14. FLASH TPS3 &1F&s (FLASH_TPS3)

{migithtk: oxioc
S({E: 0x0000 06C0
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 TPS3
RW [ RW JRW [RW [ RW [ RW [ RW [ RW [ RW [ RW | RW | RW
Bit Name R/W Reset Value Function
31: 12 {RER - - R
HBITIEHFRIE information KABRMMEIERYEHR, S
, IINESTFEE, LASCHINTG R HS| SARAT R R SRt aAES
11: 0 TPS3 RwW 12’h6C0
%0
{RTF7E Flash BUEN T HEHER :
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Bit

Name

R/W

Reset Value

Function

24 MHz ROEEFRUELE: OX1FFF 0120
4 MHz BOE(ETERUELE . OX1FFF 015C
8 MHz OE(ETERUELE . OX1FFF 0170

4.8.15. FLASH TS3 &1F88 (FLASH_TS3)

{migittk: ox110
SIfE: 0x0000 00B4
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 | RW [ RW | RW [ RW [ RW [ RW [ RW [ RW
Bit Name R/W Reset Value Function
31: 9 {RER - -
HHFBITIEHEFRIE information XAERIMEUAYEEE, SA
IINESTFEE, LASEIIRIN HSI SRR SR EIEE.
Flash B¢ HER
8: 0 TS3 RW 9'hB4 e fs‘ i\ el
24 MHz BOBE(ETFAIIE: OX1FFF 011C
4 MHz BOEEERUtIE . Ox1FFF 0158
8 MHz RO EfFRUtE : OX1FFF 016C

4.8.16. FLASH BI85 (PAGE ERASE) TPE &£ (FLASH_PERTPE)

(migiht: ox114
S({E: 0x0001 4820
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 [ RW [ RW [ RW [RW [RW [ RW | RW | RW [ RW | RW [ RW [ RW | RW
Bit Name R/IW Reset Value Function
31: 18 {REx - - -
BT EH EHIE information XFERIBHUHIEEE, B
IR EFSS, LASEINRIR HS| SRR IR S R aEC S,
£ Flash B¢ HEPS
17: 0 PERTPE RW 18’h1 4820 REFtE N EIJ;ZD‘—H& ¢
24 MHz BOBE(ETFHUHIE: OX1FFF 0124
4 MHz BOAEEFFRUTIE: Ox1FFF 0160
8 MHz BB : OX1FFF 0174

4.8.17. FLASH SECTOR/MASS ERASE TPE &{F&% (FLASH_SMERTPE)

{misitdt: ox118
S{IE: 0x0001 4820
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
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[RW [RW [ RW [RW [RW [ RW [RW [RW [ RW [ RW [ RW | RW | RW | RW | RW | RW |
Bit Name R/W Reset Value Function
31: 18 {RER -

17: 0

SMERTPE

RW

18’h14820

HBTSEHERIE information KABRIHEHEIEEE, BA
SIREFEE, LASEIIRIR HS| SRR AR SR ERIERE.
{RIFAE Flash AIE0THBIER :

24 MHz ROE(ETFRUBIE: OX1FFF 0128

4 MHz ROEE(EFRBIE . OX1FFF 0164

8 MHz ROBE(E/FEROILE: OX1FFF 0178

4.8.18. FLASH PROGRAM TPE 1788 (FLASH_PRGTPE)

{Risitbht: oxi1cC
S({if&: 0x00005DCO

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 Reset Value Function
31: 16 {RER - - -
BT E R EIIE information XFERIBHHIEEE, B
ITNEESS, LASEIIRIR HS| SRR E IR S R aEC S,
15: 0 PRGTPE RW 16’h5DCO (RFFLE Flash ROUITHEALFS

24 MHz BOEE(EFAELE: OX1FFF 012C
4 MHz BOE(EFRUEIE: 0x1FFF 0168
8 MHz BOBE(ETEREE . OX1FFF 017C

4.8.19. FLASH PRE-PROGRAM TPE &5{F58 (FLASH_PRETPE)

(migtthik: ox120
S(S%{E: 0x0000 12C0
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/IW Reset Value Function
31: 14 {RER - - -
WESETEH EHTE information XIERIMEHEASEERE, BA
SIRIEFFRs, LASCHANGRL HS| SERAT R NRE &R E.
Flash BY by .
13: 0 PRETPE RW 14’h12C0 fREFEE f_s‘ RIS ALY
24 MHz RUE(EFRUEIE: 0xX1FFF 012C
4 MHz & E(ETEROEE: Ox1FFF 0168
8 MHz R (Bt : 0x1FFF 017C
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5. BiREF
5.1. BiR

5.1.1. HEEE

Veea Vcca domain
[ aoc | [ comp |
J [Lse] [Lsi] [hsi]
> FLASH
Vop domain
Vcc domain
POR
BOR
PDR
vee[ o VR Voog, ’ CPU Core/Digital Peripherals
BG VDD1
’HSI_lOM‘ ’ I0_CTRL ‘
PMU
’ IWDG ‘ ’ LPTIMER ‘
vecio Vccio domain
VDDA 10 Ring ’ PWR_Acon‘ ’ RCC_Acon ‘
4 DDP
PWR_CR1[18
- (18] SRAM
VDDA
5-1 EBIFHEE]

= 5-1 EEEE]
wms HiE BiEE iR
1 Ve 17V~55V | BIBEFEEHACHZHER, EMHEBERA: PoIEMBEE.
2 Vcea 1.7V~55V | {EREBDEMEME, KETF Vcc PAD(RANIZITEIHERR PAD),
3 Vccio 1.7V ~55V | 44108, BF Vcc PAD
5.2. BERDPR

SRR EETES:

B MR (Main regulator) &G HIERIEITIRSAIHREIIE.

B LPR (low power regulator) 7E stop {2z, IRHE(RINFERIEER,
FERETEIl, MRIREFLIE, #itd 1.2 VEBE, LPR X,

£ stop t&Ex, ATHRFFIREMN MR 8% LPR {88,

5.3. fIISAEEER

AINEE X EeE:
m SEE 1 SHEEEE

MR g9 ERNE 1.2 V, RERITIERATLUSITERRAY 24 MHZ ST,

44/279



PY32F002B-C Z75I&EFif

m SEE 2 {KIFETEE

RELACHRLT stop Hl, ARIFREHNZEE.

5.4. BiREEs

5.4.1. EHE(u (POR)/THBE(I (PDR)/RESELI (BOR)

ORRIRLT POR/PDRAZER, it R4 EERMTEREN, ZRRESMENZ FEMRIF .

f&£7T POR/PDR 4P, iASLHLY BOR (brown out reset)
2 BOR ##JFAY, BOR MBI LABIIEIMFHHITIERE, AR TN RE T LA RIRRE, IE

5-2 POR/PDR/BOR [H{&.

A

vce
VBORRS
VBORF8
VBORR?
——————————————————————————————————————————————————————————— VBORF7
VBORR6
VBORF6
VBORRS | ---remememmmmmmememememnneaeaey
———————————————————————————————————————————————————————————————— VBORF5
VBORR4 |-
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, VBORF4
V=0 i
VBORF3
(V=0 —
—————————————————————————————————————————————————————————————————————— VBORF2
VBORR1 [ ---r-mememmmnn
VBORF1
(V1] T —
VPDR

tRSTTEMPQO< >

Reset with BOR off:
tRSTTEMPO< >
Reset with BOR on

(VBORS VBOR1)
——————————————————— POR/BOR rising thresholds

,,,,,,,,,,,,, PDR/BOR falling thresholds

5-2 POR/PDR/BOR &
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6. KT &l

BNRET, ShERGHERREME, BNEBIETEN. 5 CPU AFERFETIFR, THREUFEA
T,

6.1. {BINFERT

6.1.1. {RINFEENNE

OHELEENETEZN, B 2 MEnFEEL:
®  Sleep mode: CPU R3#hXiF (NVIC, SysTick FI(F) , SMNRATLABCEN TIF&ET.
VR TERYIER, R TEEREXRTZIER) .
B Stop mode: ZtER T SRAM FISERHNARERE, HSI XA,
7E stop 1=, LSI#LSE ATLMFFTAE, LPTIM ErILUMRSTIE. BRZER TSERNIIEER, 28R
% 6-1 {RIIFEEUTT X,
fE stop BT, XIRIAY VRARZSETEEREES, %A MR 5& LPR {18, 2 LPR {HEBRT, T RINFEAKRE
K, EIREERTERES; ZRF MR EBRIER, TRINERK, BRI NERNTURIREEEE
ok, EFEETES T LB TR AR
B [FERFATAR
B ITFAERIIMNE, KiEIMEHTEH
% 6-1 {RIFEEUFF X

(BN R ERE

st HA IR IRERE SRS SRRTE o RRITE
Sleep WFI M ISR iR
seepron | WINE g | swmmn | crummie, st | |
&, sleep-on- (2 BiI—HE TRRE,
oxit) WFE IGEEE ZEI—HE SRR

SLEEPDEEP {if > HSI RH;

e p %ﬁm%jg"f LS| 1 LSE AT,

o isriEE | TOEXTIR | s s\ | LPTIM, IWDG: EEERER
Stop 3.WFE N EXTE | oo i | BT XIF | FF

E RARSE | FRERE |\ me rom | SRR RCC EEHRIE

BEYEE LSl = | IWDG. BIE;

NRST
R EHAMEHRART .

E 1 WEEEE VR APKES A MRIEL,, A8 sleep &L,
6.1.2. I {EEINTAITNEE
* 6-2 Z2T{EENTHIThAEE ()

Stop
. =y
g =1y Sleep  "VR@LPR or VR@MR IEEESE
CPU Y - =
Flash Y Y -@
SRAM Y o® - @ _
Brown-out reset (BOR) Y Y 0] ®]
HSI (@] (@] - -
LSl 0 0 6}
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Stop

-
|

Mg Sleep

i

VR@LPR or VR@MR IEEHESD

LSE o

@)

LSE Clock Security System

(CSS) o ©

USART1

12C

SPI1

ADC

COMP1/COMP2

im e RS

ERTES(TIML/TIM14)

LPTIM

IWDG

el o]

SysTick ERTE8

CRC

Ol0| O |O|0| O | O |O|O|o|0|0| O

GPIOs 0o O)

R
iF2.
3.
¥4

—~ |O|O| O |O|0| O | O |O|O|0|0|0| O |O

Y = Yes (fii8€); O = Optional (BAIAXF, BJLAEK{4(ERE); - = Not available
Flash N FEB, (BEXRATEMEM, HENRIEINFRRES.

SRAM FYRT PRI LA FF el K

SRAM "TES, {BFETHMRME, HARKINFERE.

6.2.Sleep &3}

6.2.1. i#HNA sleep &y

Bid 1T WFI(wait for interrupt)gi& WFE(wait for event)ig<, #HA Sleep 12, BUETF Cortex MO+HIE
GrizhlEFas0 SLEEPONEXIT {37, BFMEEaI \EREICAIH .

B Sleep-now:§ER SLEEPONEXIT iz2 0, W4T WFI8Z& WFE 5, IZEMHNERE,

B Sleep-on-exit: {15 SLEEPONEXIT iZ2 1, WZHBHRMITHRFET ISR AT, HENEREIC.

iSRS, FTERY 10 SIS EITEIVRIFRRIATIRE.

6.2.2. iBH sleep &y

SNERA WFHENEIRIRTU, #% NVIC MR AYERIIMKHRRTRT LUEE A M BERRAR T IREE
WISRA WFE NIRRT, S— 1MSEHRER, CREBHERE, EESHTILIEE LA T A4
B IMEHRT{FEES st EEE, FHEBE Cortex MO+J SEVONPEND {7, 24 H M WFE IRRE ARSI T
B, IMRFPEREMSIRER.
m FEEINBSHERER EXTI MIANSEHER, 2 CPU ) WFE IGEEfSHEHITES, FesEkesMRhliR
ShL, ZRANEERENIREENE, HEIRBEFEEAIRLIREEIE,
2% 6-3 Sleep-now

Sleep-now iR

WFI & WFE, #H:
BAA - SLEEPDEEP=0J
SLEEPONEXIT =0

NSRBI WFI NIRRT, WRHSTUE: Flf.

1B
BHA SNEEIT WFE MEARIEIRISE, MHRHATE: AR,
IRARIER P
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2 6-4 Sleep-on-exit

Sleep-on-exit R
WFI, H#8:
HABT - SLEEPDEEP=0J
- SLEEPONEXIT = 1
BHAR rhlT
IGEEREIR %

6.3. Stop &3

Stop RLEET Cortex-MO+AREREIRLARITIMEZATEA 132, VR AILAKECERL MR 5& LPR {8, 7
IZIE T, HSI K, SRAM FIFFRATATREMAZ, LSl LSE. LPTIM, IWDG FIHRM4EHER
BIE, (RINFEIREEFNERS RCCIBIESRIFTIE, HR Vooo BAVEFIEHRAYRTFMS AN X,

fE stop R, FiARY 10 5|HMAFIRIEE R IE TETUIERIRPIRT,

6.3.1. HN\ stop &

AT H—ERE stop IBXAIIIEE, TTLUBEECE PWR_CRLLPR, HEEHAARREH stop &,
SNERIETEHAT flash BHRSHRIE, N stop BLHIHASHIER, BEIFFESIAIDER (HIRHEFLASH_SR
7l BSY (FIMTHRIR B CTAIR. SiME) .

SN APB S& ERUBREIETE#H1T, N stop MIATHEANERWIER, 52 APB iGAI45R.

6.3.2. IiBH stop &=

LB PR B IREESHE Y stop 2R, HSI #OEFRE AR FRTH,
7 stop 1R, MR VR AT LPRIARZ, NIM stop IR IGEERE/MIZER,
£ stop 1R, MR VRATF MRARZE, BmEFESK, (BIGEERN BB .
X 6-5 stop &=
Stop mode ik
WFI(wait for interrupt) 22 WFE (wait for event) , FH:
BEIRE:
1) & PWR_CR1HJLPR{Z, ¥E8E VR IT{FE MREE LPRT
2) j@id PWR_CR1 [ FLS_SLPTIME BZE& FLASH RUMAEERT &
Z/s Cortex MO+iY SLEEPDEEP {3

iE:
NI FTHEN stop B2, Fi EXTI INMIARSAI (EXTI_PREFE) . FrasNERtinS
1, WFRERL. BN, HEA stop RIS HZIE, TRRAEHIT.

AESRIFEDWRTEE9E, WHREEEEFSXANGEN : FESKAZ MRS,
eI HSIHERR GRS, NYEREMREERTE], 1B stop BT, RFAHRIZECE NIERE HSI B
SMAdEh, RCC_CFGR 2578809 HPRE &9 0, BRITEMGER/SRE(HHRAT ¢ BFEan MRS E/E
HA,

ANER{ERE WFI N stop 18R
R ECE R RRETETURY EXTI A
WNER{sEFE WFE 3\ stop #&1(:
HIWECE R EXTI A

BH
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Stop mode A
CPU SEVONPEND {Efz1ER FRIRBTREAL

LPR I MR B2 (8]

MRAEFEIR HS| I&EZRTE)

Flash I 28]

6.4. FE{R R GRS

EEBETEIT, REHESAR (SYSCLK, HCLK, PCLK) AILAB TS S aREc B0 M AT,
XEFR D SRR A LA ISR AEH N EEIRARTURT, FERIMRATSRER,

6.5. JMEEIERI i

FEIEEETER, JLAEEAIREEIEREANIMEFIFEESEY AHB AYfP (HCLK) #0 APB Ad$f (PCLK) ,
LABSERINAE.

N7 H—SIEERERIEIUAITNRE, IMRRIR T LATERT WFI 8 WFE 183 Z RitEHE.,
6.6. BFEESEFR

ZIMRIEFES AT LU half-word 2 word /i,
6.6.1. HjEEHIETFEE 1 (PWR_CR1)

{misiiit: ox00
S(5{E: 0x0002 0000 (reset by POR)
31 [ 30| 20 | 28 [27 |26 [ 25 |24 [ 23] 22 |21 ] 20 19 18 17 16
HSION SRAM_RE | Re
Res _CTRL Res T S
RW RW
15 [ 14 13 [ 12 11 10 ] 9 [ 8 7] 6 [ 5] 4 3 2 1 0
FLS_SLP-
LPR TIME[1:0] Res
RW RW
Bit Name R/W Reset Value Function
31:20 {%5—73 - _ {%Eﬂ
M Stop = IGERRTS, HSIFTFFATEHEE.
19 HSION_CTRL RW 0 0: &5 MRIZER, (FREHSI;
1: 5 VR ER$THF, BENIREERTI7ZIMGERE HSI,
18 R

LPR {HE2HY stop &I, SRAM retention BB /&5
17 SRAM_RETV RW 1 1: SRAM EB/EEREF LDO HitH—5;
0: SRAM B[EHNERBIE;

16 {RER -
RIHFEETI =8
LPR=2'000, MR {EBAY stop &z
15:14 LPR - 0 LPR =2'b01,LPR fEBAY stop &

LPR =2'b10, {RE
LPR =2'b11, {RE
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Bit Name R/W Reset Value Function
Stop IRILIGEERTFH, £ HSITRES, & FLASHIZ
{ERTE B FhYaE.,
2’b00: 5 us
2'b01: 2 us
13:12 FLS_SLPTIME RW 2'b00 2'b10: 3 us
2’b11: 0 us
T MIZSESRIRE A 2b11 BT, FEAEEESEM
SRAM H{TFERs, TIF Fish, FERERF(FIETELE
FEHITREFBASTE 3us WikA Flash,
11:0 1REE - {RER
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7. Bu

SRRIRITAMEN, D3R BFEEMIRRENL.

7.1. (iR

7.1.1. HBRES(

BIRSMCHESFRBENdE, EUT/UMER Tr4%:
m _TES{I (POR/PDR)
m  RXEEfI (BOR)

7.1.2. RHESN

RABMIBKHOSEFREMENE, — WS FeE, USRS FRS, FBRERENL
HEEELUTEGR, FERREN:

B NRST EHHISEN

B EVE EERI(IWDG)

m  SYSRESETREQ #{4E1;

B EINEGEIRETS (option byte)&1iz (OBL)

m  EjFEfI (POR/PDR. BOR)

BIH8E RCC_CSR HFe8EAHRRNL, ATLURBISALR.

7.1.3. NRST &Ml (external reset)

i option byte(NRST_MODE {i))fJ3£%;, NRST SHIRILIWEER FAER (BAEESN Flash 1EIT
)

=LV

EZiET, £ NRST S HERIERNEESHEREINEREE, E20HREF~ENERME NRST
B A EE,

EiZEc BT, GPIORY PCO TR,

34 NRST EHIEEERIE, BHAE NRST S/NEBE 20us B, D FZEENSESRIER.

m GPIO

EzET, ZERETLBIERER GPIO, B PCO, S EMSMNINEEEY. CHEMRSH SRR~
4, HERREERRIEH L.

18
=
|
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vcC

Reu 20us filter

NRST

L]

Filter NRST

>

IWDG rstn —— Sysrstn
4 Software rsth ———» & ———)»
POR/PDR rstn——
BOR rstn —»
HSI_10M OBL rstn —>

A4

7-1 SREBEEE
7.1.4. AlBEN

FIMIIE M (IWDG) .

7.1.5. BRES([

BITE ARM MO+RYFRFFIS 3= HE5572380 SYSRESETREQ i, AISCHIIEELI.

7.1.6. EFHEIRFHEN

BT HECE FLASH_CR.OBL_LAUNCH=1,=4&#iEImFT S0, NMEIhERFETERINE
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8. BS4h
8.1. B§him

8.1.1. YMEREERIN(HSE bypass)

HMNEREERER PAG BRI ;
LHMERREMES(ERERS, PAG BiafifEREZ 10 RIBIAGERE, B PA6 21E{F7 GPIO R,

8.1.2. HMEB{EiERIFH LSE

HNERIEERRT S (LSE) RERAER:

B OEIIMERTR, BCESNINEIREBEE, 4 32.768kHz FIRTHES

B EEMNIIMEMRASER R

RCC_BDCR 778809 LSERDY 1R B/ 7 LSE BEFfaE. LSE oJLUEId LSEON fin{THakE X, K
FREHT LB LSEDRV[L:0#TAT,

8.1.3. 4MEBEIPHE (LSE bypass)
AT, IR THMIBATE, B#5EiT RCC_CR A9 LSEBYP #ll LSEON insiRizist,
8.1.4. MERSIEATHH HSI

WEPEERE, (BT H RFERTREERIKIE. HSI BRI OSAERIZITRL 24 MHz, BTLAR{GERE 4
MHz, 8 MHz,

8.1.5. PIEB{EiERIFH LS|

REMEERESER, {F79 IWDG #0 LPTIM BURTH, LARMEASHREEITIIRIR ST, IR ORIt
1£ 32.768 KHz,
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8.2. B shd

HSI: High-speed internal clock
LSl: Low-speed internal clock
LSE: Low-speed external clock

LSIRC to IWDG,
32.768kHz g

to PWR
32.768kHz LSE .
EPSCSZ IN Clock
detector To AHB bus, core, memory R
AHB q =
L | PRESC l FCLK Cortex free-running clock>
LSE /1, 2..512 To Cortex system timer
LSI
HSE
APB
PCL To APB periphrals
“— PRESC —
MCO SYSCLK
O——{ 128} 124816
LHSIL PCLK
HSIRC | LSE to LPTIM
—
4/8/24MHz Lsi
PCLHK
to COMP
LSG
HSIDIV
ECLF
LSE to ADC
HS}
[J—2Ae HSE | |sysCLK |
LS| If(APB prescaler=1) x1,
HSISYS else x2
TIM_PCLK

81 RS
8.3. HHEERH (CSS)

PR R AR LBIRERE. EXMERT, LSE NERERE, IEMeNINeeEtTHF. JiX4 LSE #
KA, BEQNTIREm K.

SNSR7E LSE LRIATHMEIR, LSERWBERNKH, BIFMEIRFMRELS TIML (BRERER) M TIM14 (B
FATERTEE) RONIZEMNGR, F=4ErhlT Clock Security System Interrupt (CSSI) BAIEFHHZEERR, WA
I MCU #H{THR$RE. CSSI #5453 Cortex-MO+A9 NMI (Non-maskable interrupt) .

it —H Css #f#ae, FEWNR LSE BHiPEIR, Bi=r=4E CSS Hhlir, HBmF4E—1 NMI, iZ NMIEAR
W, EZ CSS FhlfEifialk. EIik, 75 NMIARMERRE R IR ERdiPhiE7788 (RCC_CICR)
EBRY CSSC izkiEkR CSS Hlifr,

SR LSE WEEREREIRER SR, ARG SR AR AN LSI, FRIXH LSE,
8.4. bai th A o

ATHERENA, 58 BOM piA, LIRENERNFER, FECHIZHITPHEEINEE. I TR MCO
=5 (Fo) B GPIO NS RTHRESEIIAT I HINRE.

54/279



PY32F002B-C Z75I&EFif

7 8-1 tHAT AR
B MCO EJfgith BRI $il5
HSI
SYSCLK
HSE(bypass)
LSE
LSI

R 3 MCO REER TEIHe, LARERR GPIO AF IHESA MCO HIEIAMER, MCO AJRESF=4FEH
EERFZERATIE,

8.5. B EhEfE

HTRE. BE. ITZREFSFER, SERESRIE (W0 HSI. LS| F) ARBIERISR. BEit, F
ERIER RN T BMEAI R RE — e B F BRI RRA T TRUE.

M HERCIENEARIRE . ERFIIMNPMEREZNE, BESENEES IR, 1lL
e, AfE, BTRACEREBITRESE, NTSLIsSRUER BRI,

L L <

8.5.1. HSIBHfE

8.5.1.1. RIthiNE
EAREEETIHRINLER, BESM MR ICEZEX. X, NEHRMT,
f&B) LSE (E5EE0BZERY HSI RAEhitEEg, RIRTXdEpR s B TIE. FIF LSE NERE
(ppm 4%) , AFBELAR—oHERNE IR, FaBEdi R TRARAMEEEr. T2, BE
KB ERRASIERE.

HSI iRZIIIRBH I BN ERAREN, BxTFAPaE.

TiIM14

TIH_RMP[1:0]

GPIO
™
MCO

8-2 MENMES TIM14 HiFER,

Timer 14 RUMIAFBRBEILIZ GPIO SE T HRARIETH, X IXLERTEhaIIEE, & TIM14_OR &Y
TI1_RMP[1:0]257788sCHIAY. 2 PSRN FR7R

B TIM14 Bi& 1 1EZ GPIO

m TIM14 @& 11&#ES MCO (Microcontroller clock output)
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8.5.1.2. HIfhBIEE

—BENE HSI [fRE, BiEFR, BRREGE, RGBT AR HRIES S, NTSCEEIAR
ERIER.

EZ MCO multiplexer i&#% LSE 2| TIM14 B8 1 fUMAR, EEZEENEEEENNE HSI (XFMER
T, HSI MiZIZEARFIHER) . WEELR LSE ESA0EHITHAEN HSI BT#p MRS, XHER
SR 7 X R ERRT AR E 2.

XERDFATIMERIREIN LSE SHEE (ppm) , A HEELMEENSHERIRERE T HRE, AEX
AP T, LAMEHTIZE. BE. BEEXIIRER.

HSI BRI IR B IR AP BE AR E S Fa (L.

ZSEIA N EANRIEGEEEER (Ebil, HSILSE RItER)  HRERMES SRR
FRYIMEX. tHEREE, EEKERET.

8.5.2. LSIBufE

5 HSI —#, LSI AR MRS ZEIBE, BE. T2ZREFRFBMESRR. LS| AIRERBSER
FIRERARR HSI FATIE, RIHETTIES HSI L,

LS| FIRERER LS| AN TIM14 RO IRER

R, ARERSARAIRER, RIAGAERLL: RERESIZMRLERX, WREHK, EENHE
2158

8.6. E4I/AHF1FEE

AR RAYE R AT LAR word(32 fiz). half-word (16 {iz) #1 byte (81) id.

8.6.1. MI#M=FIZFEFSE (RCC_CR)

(st : ox00
S(if&: 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 HES,\IE Res Res
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res HSIDIV[2:0] F';DS\I( Res HSION Res | Res | Res | Res Res Res Res Res
RW R RW
Bit Name R/W Reset Value Function
31:19 {RER -
HNERETER{SERE :
18 HSEEN RW 0 1.HSE bypass s
2.HSE bypass Ak
17:14 {RER -
HSI BT SREREL
HHEHIXLANSTE HSI IDIREREL, 74 HSISYS Bt
13:11 HSIDIV[2:0] RW 3o R
000: 1
001: 2

56/279



PY32F002B-C Z75I&EFif

Bit Name R/W Reset Value Function
010: 4

011: 8

100: 16

101: 32

110: 64

111: 128

HSI B $ESRIRE.

I EEREA HSI OSC f8xE. ZIRE 2 HSION=1 B4
B

10 HSIRDY R 0 ‘
0: HSI OSC i&BHETF;
1: HSI OSC #H&BIFT;
24 HSION {&Z/5, HSIRDY 3ZBPHE.
9 {REE -
HS| BY$hfERERZ, AT LABMFNERIZAL
B stop RS, BHEZZAL, F1EHSI,
3 HS| B IESE R ER AT (BB stop 12
8 HSION RW 1
=) .
0: HSI x4
1: HSIfTFF
7:0 {RER
8.6.2. PIEREITHERESFER (RCC_ICSCR)
(RSl : 0x04
S(%fE: O0xO00FF 10FF, j@&id POR/BOR £1if
31 30 29 28 27 | 26 25 24 [ 23 [ 22 [ 21 20 19 [ 18 | 17 [ 16
Res Res Res Res LSI_STARTUP Res LSI_TRIM[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/W Reset Value Function
31:28 {RE8

PERIEERT S LS| R ERdiaNsiz
11: 256 4™ LS| BeshEHA

27:26 LSI_STARTUP RW 2'h0 10: 64 4 LS| AfhEIHA

01: 16/ LS| B5f/EIHA

00: 44 LS| BFéh/EIER

25 {RE5
AREMEERRT SRR, EIIROE, PIEMEERRT$ar LA
H 32.768 KHz,
TEHEEGREESEH{EE (FFHBIE OXLFFF 0144)
0016 LSI TRIM RW OhEE ENZEFEET, SO LS| et B TR,

ROBE(EIRIEIE Flash A9EN b :

32.768 KHz ByAE(EMEIE: Ox1FFF 0144
RiEIZSEREtTHs, 818 (&) 1, FLSI
AORIHATERIE () 29 0.2%,
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Bit

Name

R/W

Reset Value

Function

15:13

HSI_FS

RW

3’h000

HSI §iiiefE:
000:4 MHz
001:8 MHz
100:24 MHz

Hith: (RER
LHJE, BOAERE 24 MHz,

12:0

HSI_TRIM

RW

13’h10FF

A PR L

EB/ERE(A HSI 24MHz BOBRUAREE, FRERSE

HIEE (FFHPE OXLFFF 0100) BANiZZfFee,

BB IR HIERUE information RIERIMHEROEUE, B

NZE7788, LU HS| SEm HImR TR,

{R1FAE Flash AIENTHBUER :

24 MHz BOfE(EFREIE . OX1FFF 0100

4 MHz REEFREIE . OXLFFF 0108

8 MHz BBt . OX1FFF 010C

BEMAZSFREANREERE, BALizEsFIME, &

KizSraatE, B8 (R) 1, T HSIAYEmHImERE
(/) £90.1%,

8.6.3. MIHECEFFEE (RCC_CFGR)

(sl : ox08
S(i{&E: 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

RW

15

14

[13 J12 |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

RE8

30:28

MCOPRE[2:0]

RW

3’h0

MCO (microcontroller clock output) 3¥RZEEL., P
XU, RE MCO B SRERE:

000: 1
001: 2
010: 4
011: 8
100:
101:
110:
111: 128

HEFFTE MCO Bt fERERT, IREXEA,

27

RER

26:24

MCOSEL[2:0]

RwW

3’h0

MCO 3%

000: &ERE, MCO B A RS
001: SYSCLK

010: {RE8

011: HSI
100: HSE

101: {RE8
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Bit

Name

RIW

Reset Value

Function

110: LSI
111: LSE

xR EMEE TR R AT RES I AT A TR
BB,

23:15

RER

14:12

PPRE[2:0]

RW

3’h0

ZAHREEE, ATTEE PCLK Bfh, BIRE HCLK Y
DIRREBNT

Oxx:
100:
101:
110:
111: 16

o M N P

11:8

HPRE[3:0]

RW

3’h0

AHB RS S,
Bt EEZAL. 9T FE HCLK Bfsh, Bi8E SYSCLK i
DINEREUIT:

Oxxx: 1
1000: 2
1001: 4
1010: 8
1011: 16
1100: 64
1101: 128
1110: 256
1111: 512

ARERFERTIE, FRE VR BREREESERER,
T BINERRIIED IR,

7:6

RER

5:3

SWS[2:0]

3’h0

RFRH PR
XL ERRE TS, BRI N SR B ER R
he

000: HSISYS
001: HSE

010: {£E8
011: LSl
100: LSE

HE: (78

2:0

SW[2:0]

RW

3’h0

R RIEEAL

XL EREH TR S, RIS ARSI
000: HSISYS
001: HSE

010: {£E8
011: LSl
100: LSE

=Y (REB
BB E A HSISYS ROIEREHE:
1) RGM stop B H

8.6.4. HMERAIBPIFIEFISFRE (RCC_ECSCR)

{Rigiht: ox10
S(Ufl: 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
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15 14 13 12

11

10

Res Res Res Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Bit Name

R/W

Reset Value

Function

31:22 R85

21:20 | LSE_STARTUP

RW

2’h0

00:
01:
10:
11

00:
01:
10:
11:

LSE SRISERTIEIERE,
LSEBYP=0:
4096 4 LSE R$4/EHA;
2048 4™ LSE Ad$4/EHE;
8192 /N LSE AJ$H/EHA;
D NitierERdE), BiEEd,
LSEBYP=1:
2048 /™ LSE AT$H/EEA;
1024 4™ LSE Bd$4/EHE;
4096 ™ LSE Bt4h/EHR;
NtisEnte), EiEhd,

19:18 {RER

17:16 LSE_DRIVER

RW

2’h1

N

00:
01:
10:
11:
E:

°

ESRIXTIRE
| FERERREY. BB SURBEIRNTESHISRES
AUBKENREST. BXENREDHMANITIFEA, IKFNRES IS NITHFEH

(RERERIRIKFNEE IR,
ES5IXERE
555K TNREN
BAIXBNEES] ;

(HE7%)

15:0 {RER

8.6.5. HIphPlfifEEESFEE (RCC_CIER)

{migtthik: ox18
S(3{E: 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 LSI
Res Res | Res Res Res Res Res Res Res Res Res Res RDYIE Res RDYIE RDYIE
RW RW RW
Bit Name R/W Reset Value Function
31:4 {RE8 - - -
HSI Bt ready FRET{EEE,
3 HSIRDYIE RW 0 0: =)k
1: {88
2 (B8 : i -
LSE Bd$f ready HRRF{EEE,
1 LSERDYIE RW 0 0: E|F
1: fHge
LS| BF§H ready HRET{EHERE,
0 LSIRDYIE RW 0
0: E|F
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Bit Name R/W Reset Value Function
1: fEge

8.6.6. HIPHFREMITESHTFRR (RCC_CIFR)

{misittk: oxic
S(3{E: 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 CSSE Res Res Res Res Res RDYE Res RDYE | RDYE
R R R R
Bit Name R/W Reset Value Function
31:10 {RER - - -

LSE B ZERSA (CSS) HlfitFE.
LR LSE OSC By ¢t B %3178
9 LSECSSF R 0 0: LSE RH$ia s -RiiRr=a;

1: LSE BI$aMISEIitF=4 ;

5 LSECSSC &f7es 1 i551% 1L,

8:4 {RER - - -
HSI EEFRRTHRRAL

2 HSI #2EHHE HSIRDYIE 88, ZHBEEM. B4
3 HSIRDYF R 0 BT BRI HSIRDYC i, iEZIZIL,

0: 7oH HSI 5 [#EAIRT$EE Rl

1: BH HSI SRR HES T

2 {REB - - -
LSE JERFHTRR{L

¥ LSE #2EFHE LSERDYIE {88, ZHEGEN. ®EF
1 LSERDYF R 0 BT BRI LSERDYC fi, &AL,

0: FoH LSE 5[CAIRd sy

1: 5H LSE 3|2 hES T

LS| /EEFRTRRAL

2 LSI#2EF B LSIRDYIE {§88, ZIMEEFERL. i
0 LSIRDYF R 0 BT BRI LSIRDYC {37, EFZAL.

0: FoH LS| 5IEAIBTERER T

1: BH LS 5[ EA9BTshER Tl

8.6.7. MIthrREmERFFHFER (RCC_CICR)

{misiitl: 0x20
S(3{&: 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 LSI
Res | Res | Res | Res | Res | Res | LSECSSC Res Res | Res Res Res RDYC Res RDYC | RDYC
W W W W

61/279



PY32F002B-C Z75I&EFif

Bit Name R/W Reset Value Function
31:10 {RER - - -
LSE BI$HRERHA (CSS) Hiirsiaz.
9 LSECSSC w 0 0: &BI;
1: ;&% LSECSSF fr&
8:4 {REB - - -
HSI BT S
3 HSIRDYC W 0 0: ;&BF.
1: i&f& HSIRDYF {iZ,
2 (e - : i
LSE HBITEEE.
1 LSERDYC W 0 0: ;&8=,
1: &k LSERDYF i,
LS| EBInGEE.
0 LSIRDYC W 0 0: ;&80,
1: &% LSIRDYF {iL,
8.6.8. /0 EOS(iFFsE (RCC_IOPRSTR)
(RSl : 0x24
S({E: 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 RW
Bit Name R/W Reset Value Function
31:3 {RER - - -
1/0 PortC E1:1.
2 GPIOCRST RW 0 BRI,
1: PortC I/0 8fI;
1/0 PortB £11,
1 GPIOBRST RW 0 RBEE;
1: PortB I/0 i
1/0 PortA 811,
0 GPIOARST RW 0 RBEE;
1: PortA I/0 8
8.6.9. AHB IMEE(IFTFEE (RCC_AHBRSTR)
{migittik: ox28
S(3{E: 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
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Bit Name R/W Reset Value Function
31:13 {REB - - -
CRC t&HEfL,
12 CRCRST RW 0 0: RBE=N;
1: CRCI1BHRENI;
11:9 {REB - - -
Flash EEREL,
8 FLASHRST RW 0 0: RBN;
1: Flash EOEHREN;
7:0 {RER - - -

8.6.10. APB JME&E1iZF1F8E 1 (RCC_APBRSTR1)

{misitbit: ox2C
£(I{E: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
L;g!rM Res Res PRV;/!? ggﬁ? Res Res Res Res Res llqzsc.:r 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 t&tREI,
31 LPTIMRST RW 0 0: ;REF;
1. ZIEREN;
30:29 {RER - - -
Power £2[t&RRE(I,
28 PWRRST RW 0 0: RB=n;
1 ZAEREN;
MCU Debug t#&HRE L,
27 DBGRST RW 0 0: RB=n;
1 ZAEREN;
26:22 {REB - - -
I2C1 #ERE L,
21 I2CRST RW 0 0: 2B,
1. ZIEREN;
20:0 {RER - - -
8.6.11. APB YMEE(ISTFEE 2 (RCC_APBRSTR2)
{misttitik: 0x30
£({{&: 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 Cgl\sﬂfz Cg'\sﬂ.:_:l gggr: Res Res Res Res
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T’g\g]f USRASRTTl Res SRZI% Egﬂ% Res | Res | Res | Res Res Res Res | Res Res Res (Zl\:;%
RW RW RW RW RW
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Bit Name R/W Reset Value Function
31:23 1R - - -
COMP2 1&HREN],
22 COMP2RST RW 0 0: RBEF;
1: ZEREN;
COMP1 H&REN],
21 COMP1RST RW 0 0: RBEF;
1: ZEREN;
ADC tEHRENI,
20 ADCRST RW 0 0: RBEFM;
1: ZEREN;
19:16 {RER - - -
TIM14 #RIREAL,
15 TIM14RST RW 0 0: RBEFM;
1: ZIRREN;
USARTL #&REAI,
14 USARTIRST RW 0 0: ZB¥Nm;
1: ZIRREN;
13 RE - - -
SPI1 tEHhERI,
12 SPI1IRST RW 0 0: RBEF;
1: ZEREN;
TIM1 #ERE(,
11 TIMIRST RW 0 0: RBEF;
1: ZIRREN;
10:1 1RER - - -
SYSCFG 1&HRE I,
0 SYSCFGRST RW 0 0: &BFMm;
1: ZIRREN;
8.6.12. I/0 ¥RHh{EEESTFES (RCC_IOPENR)
(RSl : 0x34
S{IfE: 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 GFI;I’\CI)C GEII\?B GE',\?A
RW RW RW
Bit Name R/W Reset Value Function
31:3 (RER - - .
/0 PortC RI$E&E,
2 GPIOCEN RW 0 0: BFEhZELL;
1: BFPhfsEaE
I/O PortB BF$fERE,
1 GPIOBEN RW 0 0: BHEhZELL;
1: BFEhfsEaE
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Bit Name R/W Reset Value Function
I/0 PortA BI$p{sERE.
0 GPIOAEN RW 0 0: RIEPERLE;
1: AYSHfERE
8.6.13. AHB IMERIH{EERES1FeS (RCC_AHBENR)
{mizithtik: ox38
S(%fE: 0x0000 0300
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res CERNC Res Res | SRAMEN FLEA,\?H Res Res Res Res Res Res Res Res
RW RW RW
Bit Name R/W Reset Value Function
31:13 RER - -
CRC 1&IRAT$HERE,
12 CRCEN RW 0 0: ZIt
1: {88
11:10 {REB - -
EEERIEN T, SRAM RORTSh{sEAEIRH
0: 7£ sleep HETIZRRAT SRR
9 SRAMEN RW 1 1: 7£ sleep HEIiZEBRATERE
iE: ZALNEN sleep tRTIVIZAZIRAVRTIPGERE, EIERIET
B, IZERE AR K
£ sleep #T{, FLash HBT$HeEREIEHE)
0: 7£ sleep BETVIZARRATEHKF
8 FLASHEN RW 1 1: 7 sleep IR iZIEHRAT RS
iE: ZALNEN sleep tRIVIZAZIRAVRTIPERE, EIERIET
B, ZERE AR AR
7:0 {REB - -

8.6.14. APB JMERI#P{EEESTFES 1 (RCC_APBENRL1)

{RigHbik: ox3C
S(3{E: 0x0000 0000
31 30 29 28 27 26 25 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 11 10 9 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 Timerl tbEATEH{EERE,
31 LPTIMEN RW 0 0: It
1: {88
30:29 {RER - -
28 PWREN RwW 0 {RIDFE IR AT PP EERE,
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Bit Name R/W Reset Value Function
0: =k
1: fshRE
Debug t&IRETEPEERE,
27 DBGEN RW 0 0: It
1: fsheE
26:22 {REZ - - ;
12C1 #EERATEP{EERE,
21 I2CEN RW 0 0: )b
1: fFge
20:0 {REZ y - ]
8.6.15. APB JMEATEMERESTFES 2 (RCC_APBENR?2)
(gL : 0x40
£(sfE: 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 COE'\,/\IIPZ C?E'\'lel AEDNC Res Res Res Res
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Tlélll\}4 USé’\RITl Res Sg\lll Tllzl\lﬂl Res | Res | Res Res Res Res Res | Res Res Res gE;'\jg
RW RW RW RW RW
Bit Name R/W Reset Value Function
31:23 {REE - - _
COMP2 #&IRETEH{ERE,
22 COMP2EN RW 0 0: Ik
1: fshRE
COMP1 #&IRETEH{ERE,
21 COMP1EN RW 0 0: £k
1: fshRE
ADC 1EIRETEMERE,
20 ADCEN RW 0 0: Ik
1: fshRE
19:16 {REZ y - ]
TIM14 HERETERERE,
15 TIM14EN RW 0 0: Ik
1: fFgk
USART1 #EIRATER{ERE,
14 USARTI1EN RW 0 0: ZF
1: fFge
13 REE - - -
SPI1 HERATEMEERE,
12 SPI1EN RW 0 0: Ik
1: fsRE
11 TIM1EN RW 0 TIM1 HEERAFSERE,
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Bit Name R/W Reset Value Function
0: &b
1: fshRE
10:1 {RER - - -
SYSCFG tERATE{ERE,
0 SYSCFGEN RW 0 0: |-
1: fEge
8.6.16. IMRIMIZAIHECESFEE (RCC_CCIPR)
(RSl : 0x54
S{IfE: 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 LPTIM1SEL[1:0] Res Res
RW RW
15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CcO
Res Res Cg:\EALPZ MP1 Res Res Res Res Res Res Res Res Res Res
SEL
RW RW
Bit Name R/W Reset Value Function
31:20 {REE - - .
LPTIM1 PIERRIEPIRISERE,
00: PCLK
19:18 LPTIMSEL[1:0] RW 2’h0 01: LSl
10: FchTEh
11: LSE
17:12 {RER - - -
COMP2 tEHRAT SRS EPIFIERE,
0: PCLK
11 COMP2SEL RW 0 1: LSC (RCC_BDCR.LSCOSEL #E#ZEa9A3Fh)
¥ 7E(HBE COMP2_FR.FLTEN 2 BIsCEBi%E 17881k
LN
COMP1 tERERAT AT EPRIEEE,
0: PCLK
10 COMP1SEL RW 0 1: LSC (RCC_BDCR.LSCOSEL & FAIRTER)
7¥: 7E(FRE COMP1_FR.FLTEN Z iR Bi%S17s81%
eI NEN
9:0 {RE8 - - -
8.6.17. RCC fa}=#llF =88 (RCC_BDCR)
{RigHbil: oxsC
£(ufl: 0x0000 0000, i&@id POR/BOR £1i
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res | Res LSSELO Res Res Res Res Res | Res | Res Res Res
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LSECS- LSE | LSE LSE
Res Res | Res | Res | Res | Res Res Res | LSECSSD SON Res BYP | RDY ON
R RW RW R RW
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Bit

Name

R/W

Reset Value

Function

31:26

RER

25

LSCOSEL

RW

{RIERRAT IR,
0: LSl
1. LSE

247

RER

LSECSSD

LSE CSS(E#hL R G,

ZAIHEFEL, ZRBA CSS 1l 32.768KHz OSC
(LSE) <M.

0: FK1EZ LSE LM

1: & LSE kMg

LSECSSON

RW

LSE CSS {#hE

0: EF

1: fEge

W4 LSEON=1 7B LSERDY=1 54 RE(FRE
LSECSSON,

—BfFreizfi, FRemBIxfZELE, FRIF LSECSSD=1,

4:3

RE

LSEBYP

RW

LSE OSC bypass

0:RBEEH, (RERINERRT SR ER

1: 5%, (OERSMEBAT IR/ MNERE O3 \ R

i RELHMNEE 32.768 KHz OSC Z1F (LSEON=0 H#H
LSERDY=0) RIABEGIZAL,

LSERDY

LSE OSC /&,

BB, BT, R LSERER
0: IREHERYT

1: ES

LSEON

RW

LSE OSC {#8g.
0: &b
1: fFgk

8.6.18. =/ KEZFFsE (RCC_CSR)

{misiitl: 0x60
S(i{&: 0x0000 0000
ST : 1) [29:25]: POREAI; 2) LSION: RHENI; 3) NRST_FLTIDS AW RHKEN

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IWDG SFT PWR PIN OBL
Res | Res RSTE | RSTE | RSTE | RSTE | RSTE Res RMVF | Res | Res | Res | Res | Res | Res Res
R R R R R RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res Res Res Res Res Res NRS“;I_SFLT— Res Res | Res | Res | Res | Res RLS’\I( LSION
RW R RW
Bit Name R/W Reset Value Function
31:30 {RER - - -
IWDG &R,
29 IWDGRSTF R 0 .
RMVF & 1 &i8ZFiZAL.
REMIRE.
28 SFTRSTF R 0 .
RMVF & 1 8% 1.
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Bit Name R/W Reset Value Function

27 PWRRSTF R 0 BOR/POR/PDR SR,
RMVF & 1 8% 1.

o6 PINRSTF R 0 HNER NRST ERIE TS,
RMVF & 1 8%,

o5 OBLRSTF R 0 Option byte loader E{tFE.
RMVF & 1 2i8F% L.

24 {REB - - -

23 RMVF RwW 0 FBIRHEE 1 KEZF[29: 259 (RS,
NRST iEREELE

8 NRST_FLTDIS RW 0 0: {88 HSI_10M, BJEiK 20 us TREINREFERE
1: JEIKINAEZELE, B HSI_10M {#5%1A

7:2 {RER - - -
LS| OSC faEtFR&.

1 LSIRDY R 0 0: LSIFKfaE
1: LSI EfaE
LSI OSC f#hE,
0: =k
. (s
0 LSION RW 0 !

HEER, THEE. TREHFEE IWDG (181 option
byte) FIEK{H{ERE LSECSSON Y, B4SIhZinstiTE
I,
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9. @A 1/0 (GPIO)
9.1.i&H 10 F@ift

1 GPIOIROA:

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

14 32 (U E{/EZ7728(GPIOx_BSRR)

14 32 (E1FF85(GPIOX_BRR)

14 32 (I EEF 7R3 (GPIOX_LCKR)

1 NE FIhREEIEZ 723 (GPIOX_AFRL),

9.2. i@ |10 INaELEIR

B IR push-pull (HE#REH) & open drain (FRRgiL) + LRI/ TRz

B HUEHFER(GPIOx_ODR)&EIME (SRTNAEHIL) #iEhm

B /O B TIEREIERE

B BNIRE: floating ((FZ) , pull-up/down (RN THIEIA) , analog (HRHUEIN)

B EUEENRAENESIES788(GPIOX_IDR)&EIME (SRIhELEIN)

m  UEf/EfIFFR (GPIOX_BSRR) , LIRE[IZFFES(GPIOX_BRR), /XY GPIOx_ODR HHuE
Palla]

B SiENS (GPIOX_LCKR)&RE I/0 OELEIhAE

m iEHIINEE

n  SHAREEESFS (8110 O&% 8 MEMTRE

m BAFEHAR PR AR

B SEREN /O SEIEFINEE, 5 /0 OfFEA GPIO, sE{EAZMIMNEIEOINEE

9.3. @M |0 INaEkEIR

81 GPIO BY&Mu, AJLUBIRIHRE, BT/ UMEAECE:

B NFE

BN LR

BN TR

SN

FriRmiL, ™ EREE T

HEREIL, ™ EREE TR

T CRIEGE RIS FITREROHER S /I

T CRIEGE RIS BRFHREIL/ AN

81 10 OFLIBHRE, AT /0 imASFReIiR 32 (7. FFaHEFTHINE. GPIOX_BSRR ]
GPIOXx_BRR FHF=a/IFXET GPIOx_ODR F{7asRIiEL/EMAVRIIGR. X, EEfEShAZE~
ERFRRERK.

TESHT—M0IRH (141) REREHD
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} Analog input/output \

To on-chip peripherals,
power control and EXTI [ Digitali ¢
igital inpu
@
& VDD 1~
an
e | :
< g ~
o [[On/off ]
g - ‘ TTL Schmitt Trigger On/oft |
a 2 Input dri
i) nput driver
& = -
% Output driver D
§ P-M 1/0 pad
S~
S g [on/of]
o T3
h~ - 5
. @ 3
%‘ o Output control
B
o N-MOS
From on-chip [ Alternate function output
peripheral

9-1 10 im O HIE A
9.3.1. B I/O(GPIO)

SRS fE, SHAMEERMENE, ASE10 HECEHRIME.

Debug 5 |IEAMRE TS RATHRE LR FhiE=:

1. PA2-SWCLK: BF MR

2. PB6-SWDIO: BEF LAtRR,, SEMRRENRLE, SARIBHEYESFEE (GPIOXx_ODR) HIE
SHEHE 10 £, B ERAEREEFRERNE L (REERNEEFT, SBFA Hi-2),

BINEUESTFEE (GPIOX_IDR) 7E81 AHB RT$HS3REX 1/0 M_EAYERSF,

FrBH GPIO 5|fIEEMERAISS L RIFNISS TAIFBRE, AJLUEIY GPIOXx_PUPDR ZH1Fa{FaeaE A E8eiZ0

BE.
9.3.2. /0 EMISRINEES kIR

%% /0 OBT ZEIEESEERRNIMRAER, —MNRERAILUBISSRATEEESE— 10 O, XA
LLUEEgRRI— 10 O_EAYRT FIMEARS HBLHZE,
N0 O ERIZIRIEIEES 21X 8 MERIhEEMAN (AF0 ~ AF7) , BB E7Fe8 GPIOX_AFRL
(Px0 ~ Px7) REcE.,
NISRIfE, ZEREEREIAN AFO, 110 OEAINEeE1BIIZFes GPIOXx_MODER &
B [RTXFRIENSEIEESEEN, §NMMIEEE AR LS HREARR /O OL, LMEESE/ MY
% HEREINIMREERMRK.
FBFERRIN MiRBAXRCE 10:
BiIneE: BREMSE, XLEXTIEEME EEIAEIR 857 R0ET FIRIE FThAkH
GPIO: £ GPIOx_MODER #&33ii I/0 O E AEH. WASEELIEL
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B INREFTEE:
— E51788 GPIOx_AFRL EEEXIRIAY I/0 IEFIIEE x(x=0...7)
— Z57788 GPIOx_OTYPER, GPIOx_PUPDR #] GPIOX_OSPEEDER 7 BIfEt&E#A, thy/FhILA
RiaHIRE
— 257728 GPIOx_MODER EfEXIR I/0 IS FIhkEE
B E9MDRE
— it 10 OfEREEER, ADC 1 COMP IisEIg7E ADC F1 COMP #&IRAIZFEEFfHRE. = 10
O ADC 57 COMP fEFRT, ETF@IdZ1Fe8 GPIOX_MODER izOBEHEIIMET
— T RIREWMNOEE, EHREMAY PWR and RCC HBREEERERERHINGG. XEEBIREN
GPIO BeBEEBEESMERK.

9.3.3. /0 iE=HISTFR

£ GPIO OB/ 32 (M NTFIETE4IZ5 7728 (GPIOX_MODER, GPIOX_OTYPER, GPIOx_OSPEEDR and
GPIOx_PUPDR), BJLAEEEZiX 8 /™ 1/0 [, Z1F=s GPIOx_MODER K% /0 1B, (A, BH. &
FA. 1&#)l) . 257728 GPIOx_OTYPER f1 GPIOx_OSPEEDR FASR&iRM HEE! (#EesTRR) IURIRE,
Z57728 GPIOx_PUPDR Rk _ LRI/ ThIAS 1/0 BY751AE,

9.3.4. 1/0 BURS1FR

BN GPIO & 21 16 (U NTFMETIIEUES 7Rs . MAFIEHEUESF2S (GPIOX_IDR 1 GPIOX_ODR) .
257728 GPIOX_ODR (RF 7T EMmHAENE, TiEaE. MASIESFaE (GPIOX_IDR) 2RIEHF:E A%
{R7F /0 O LAY FIRTE.

9.3.5. /0 iREiR{iiE

BEf/SfI5Fe8(GPIOX_BSRR)Z— 32 UFfFas, AILUSHHEUESFE5(GPIOX_ODR)AIE S
BfEh. EfVESERIEERLSEFSE (GPIOX_ODR) RIFIE,

GPIOx_ODR FY8—IX3i GPIOx_BSRR B M=EHIfZ: BS(i) and BR(i). {i BS()& 1 vJ4& GPIOx_ODR
XIRIfIE 1, i BR()E 1 8][4 GPIOx_ODR XIRI{iziE O,

257728 GPIOX_BSRR 315 0 HAIHZ172E GPIOX_ODR XIRZAYAI, HISR GPIOX_BSRR XIE—{IF
RS 0 FIE 11R(E, B 1 BIEEBMRSRL

{FF%fFes GPIOXx_BSRR M % Z 778§ GPIOX_ODR MR RBE—XMUIER, HASYMESFes
GPIOx_ODRR9fiZ, Z7Fs§ GPIOx_ODR taILAEX:IA), 2788 GPIOx_BSRR REZRM—MIRFAHR(E
WISEy s

WIREIRIEIRIE GPIOX_ODR [INAT &M EX TR : E— AHB SihaidiZhEaIRHEN T — 1 &S
ML,

9.3.6. GPIO #iENHI

7788 GPIOX_LCKR B —RI4FHEI FrAI LUKE 10 NEHIHFE, B85 GPIOX_MODER,
GPIOx_OTYPER, GPIOx_OSPEEDR,GPIOx_PUPDR, GPIOx_AFRL,
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— MRS AERT ] LURES 1788 GPIOX_LCKR, ZHizZ7aa Bit16 ENIEMRIETRE, LCKR[7:00ENE
FAILABHRE /10 (FEENRIFIEFEF, LCKR[7:0JENEBERIFAE) . HE—NMNHOMEHITT 8B (LOCK)
R, T X MCU BEINRENLZAI, BAREHEESIRANEE. GPIOX_LCKR BIBMIKEEHIZT
F88 (GPIOXx_MODER. GPIOx OTYPER. GPIOx OSPEEDR. GPIOx PUPDR. GPIOx AFRL) Xk
AL,

LOCK BRI REER= (32 fii<) 5l GPIOX_LCKR &fFa%, EJ9 GPIOx_LCKR fi 16 i BRI ERIR
&I[7:0] {iL.

9.3.7. /0 ERIEEMN MR EE

81 110 BN SE LIAkEES AN LEl. RFRRIENAFEREERINESEAE) 10 0L,
(£S5 77 GPIOX_AF AILAEE—> GPIO OZSIRIEFEITE A RERIIMRINEE, BN AL /0 EFHEF
—MINgE. AF EFESHTERIERATISERMEHEHERREN, MTHEE /0 EREHmN &L
BILASRBIRAYIEIE.,

9.3.8. JhaBrhbE/IGERL

FTEiRCERESNERRITRE ). AT ERSNBHRTLE, IO/ ERE SRR S E RIRER, HER
NATEERE.

9.3.9. I/ONECE

5 /0 OEENBAN:
B IR ERE

B EEERAR RS ERE
B RIEZ7FE8 GPIOx_PUPDR EZ&O]{#8e/A~EaE - THIFEE
B HIE /0 BI_ERISURTEE A AHB It SRR A\ SRS 178
B XA SUESFeANEH B8R /0 K&
Analog input/output
To/from on-chip
peripherals, power « e e
control and EXTI | |
— : Input driver :
g L e |
2 , , vee
9] | |
Read — ! //‘ |
= — = —
2 o l ‘ TTL Schmitt Trigger | On/off. |
o 2 l |
Write gj ? ; I______________________________________________I
= + | Output driver | I |:|
é gﬂ i i 1/0 pad
3 £ L ! on/ot |
° 3 I i
. @ 5 | |
Read/write L 2 | :
DE— | | L
| i L
] |

9-2 input floating/pull up/pull down configurations
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9.3.10. I/0 iaiEeE

2 1/0 i OHECE /M AT :

R PR RORE

— FhREL: WS ERE EA0ENE N-MOS, MiaHSESR FRY 1" BiRO& T =K (PMOS A
RBEGR).
— e BHSESE FY0NESE N-MOS, MH#iHES17eE AV 1555E P-MOS,

FER AL S
HR{ES 7= GPIOx_PUPDR Ec& rI{#ae/AERE L ThFERE
HINTE /0 I_ERISERES A AHB BTSRRI NSRS 785
NSRS RN RIATEE] /0 K&

MRS FRIEhEEE R ENE

Analog input/output

<

From on-chip
peripheral

Alternate function output

I
| Push-pull or
I

open-drain

! R
Digital input I Input driver |
To on-chip peripherals, g P : :
power control and EXTI I |
|
! i
2 | I
B4 | -
& : on | VCC
Read bt | :
< g < .
© | :
s E= : TTL Schmitt Trigger | On/off |13
9 >\ LT ____ |
@ =
. oy = PTTTTTTT T T :
Write - I Output driver VCC~ | D
— > @ | |
4 ! | 1/0 pad
= © | |
§ oo | : On/offl
T o |
= - | |
; @ 3w I !
Read/write dg' o Output control |
|
- » | :
| | i
|
|
|

9.3.11. ERYIEEETE

9-3 it E

5110 i ECE /S FRTHRERT :
B eI ECE T, WP ad T

NEIMNZRYE S P8 (EAEEE L)
e AR BNAE
TRIEZ5778S GPIOX_PUPDR Bt E R 588/ A~F8E_E THiFEE

£5 AHB RTEHEHR, HITE 1/0 B EROSESER M NSRS 78S
A BUESFESRAISE 10 RS
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Analog input/output

<
<

——

From on-chip
peripheral

Alternate function output

Push-pull or
open-drain

f .
Digital input : Input driver :
Alternate function input < : :
| |
| |
1 |
@ I !
2 | | vee
50 : On | T
Read fus | :
< % : ~\ hd
o | |
2 - | ‘ TTL Schmitt Trigger | On/off |
9 3 L 2T ____ |
] =
2 = S !
Write o I Output driver VCCT :‘ D
— O | |
9_"_} : | 1/0 pad
= |
2 % _ : | On/offl
7] o O 1 |
b= = & | !
. m S g | |
Read/write %‘ o Output control |
-«-—» 5 : :
: : =
! |
: |

9.3.12. &t E

2 1/0 WA E /tRiUBCERT :

B EHEIRERREELL

9-4 SRTHRERCE

m ZFERISRMARAN, SEEL T B MEL 1O 5| EROTERE. R RLERERE N0,
m 55 DRI MAFBMERERLE (FBEIMRE GPIOx_PUPDR 3 00) ;
n

B\ SRS Fasad 8B 17,

Analog input/output

<
<

To/from on-chip
peripherals, power <

control and EXTI

Read

<

4

]

S

o

&

Write =

—
8 L

L

~

4

]

(%]

=

o

Read/write

-—

Output data register

Input data register

Output driver

o

VCC —

On/off |

——o¢ ]

1/0 pad
On/off |

E 9-5 SFEEINEE
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9.3.13. {6F LSE EMMEP GPIO

2 LSE IIREHKH) (SRUEIEIN) | BRAERITTLASIEIERRY GPIO .

2 | SE IA%HTHF (RCC_CSR H78EiRE LSEON) , REQMAR BRI liH0,
LRIRE BN AP/ E, R OSC_IN & OSC32_IN {REBARTHMIAN, M OSC_OUT &
OSC32_OUT BMAARTLARB{FIER GPIO,

9.4. GPIO S1Fs8
F8 GPIO tHXE1728&8 A #4T word, half word 7 byte Si24E,
9.4.1. GPIO igt&EXF1F2. (GPIOXx_MODER) (x=A, B, C)

{misitbit: ox00
S(ifE:
0x0000 FFEF for GPIOA
GPIOB reset {&
1. Flash option byte BtE SWD AJ: 0x0000 FFFF
2. Flash option byte XEZE& SWD At: 0x0000 EFFF
GPIOC reset B
1. Flash option byte EZ& SWD IfjghT: 0x0000 000E

2. Flash option byte ZREc& SWD B : 0x0000 000F

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
MODE7[1:0] | MODE®[1:0] | MODES5[1:0] | MODE4[1:0] | MODE3[1:0] | MODE2[1:0] | MODE1[1:0] [ MODEO[1:0]
RW [RW |RW [RW | RW [RW | RW [RW | RW [ RW | RW [ RW | RW [ RW | RW [ RW

Bit Name R/W Reset Value Function
31:16 {RER

y=7.0

LEhFFER(PA). BRI BRI /0 482

16'hFFFF(PB,ECE SWD), "
00: EINIRT
15:0 MODEY[1:0] Rw | 16hEFFF(PBAECE SWD), 01: @Ak HER
16'000E(PC, ERE SWD), o J—
16'h000F(PC,>RECE SWD) i

11: HEIUEEALRE)

9.4.2. GPIO iRO§HERFFRR(GPIOX_OTYPER) (x = A, B, C)

{Rigttbtik: oxo04

S({%{#: 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
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Bit Name R/W Reset Value Function
31:8 {RER - - -
y=7..0
, HREERE 10 RO LR
0 oTy RW §ho 0: R (STRTS)
1: FrRHIH

9.4.3. GPIO igOiEHiEES1FER(GPIOX_OSPEEDR) (x = A, B, C)

{misttiik: ox08

S(ufE:

0x0000 0000 for GPIOA

GPIOB reset {B
1. Flash option byte fit& SWD H¢: 0x0000 0000
2. Flash option byte XEZE& SWD At: 0x0000 3000

SfI{E: 0x0000 0000(for other ports)

GPIOC reset &
1. Flash option byte fit& SWD Ht¢: 0x0000 0003
2. Flash option byte XEZE& SWD At: 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
OSPEED7 OSPEED6 OSPEED5 OSPEED4 OSPEED3 OSPEED2 OSPEED1 OSPEEDO
RW [RW | RW [RW [RW [ RW [RW [RW | RW [ RW | RW [ RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:16 {RER -
16'hO(PA y=7.0
(PA). SRUHERE 10 IR
16'h0(PB,EZE& SWD), 00: {EEi
T ARE
15:0 OSPEEDY[1:0] RwW | 16'h3000(PB,RECE SWD), 01: rhiE
16'h3(PC,EZE SWD), .
10: =&
16'h0(PC,RECE SWD) e
11: EES
9.4.4. GPIO ixOLTHiZFFEE(GPIOX_PUPDR) (x = A, B, C)
{migtthtik: oxoC
S(ifE:
0x0000 0020(for port A)
GPIOB reset B
— Flash option byte Bg& SWD BJ  : 0x0000 0000
— Flash option byte >REc& SWD BJ: 0x0000 1000
GPIOC reset {8
— Flash option byte Bg& SWD AJ : 0x0000 0001
—  Flash option byte REc& SWD BJ: 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 1 [ 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] | PUPD1[1:0] | PUPDO[1:0]
RW [RW |RW |RW |RW |RW |RW | RW | RW | RW | RW | RW [ RW [ RW | RW | RW
Bit Name R/W Reset Value Function
31:16 {RER - - .
. y=7.0
16h20(PA). RUHEE 10 O_HRakE T
16'h0(PB,BcE& SWD), 00: T EFoH
. 7G. AL
15:0 PUPDy[1:0] Rw | 16'h1000(PB,>RECE SWD), 0L b
16'h1(PC,BLE SWD), T
16'h0(PC,kEtE SWD) 10: L
’ 11: {RE8

9.4.5. GPIO iR EIEFFER(GPIOX_IDR) (x = A, B, C)

{mizitt: ox10
Sff&E: 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 Res ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO

R R R R R R R R
Bit Name R/W Reset Value Function
31:8 {RER - 0 -
7:0 ID R y=1.0
' y ) RUEAL, EHEARI /0 QRIS

9.4.6. GPIO imOtHEIEFFRR(GPIOX_ODR) (x = A, B, C)

{Rigttblk: ox14
S(i{E: 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 | OD7 | OD6 | OD5 | OD4 | OD3 | OD2 | OD1 | ODO
RwW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:8 {REE - - -
y=7.0
REREa 5,
7:0 oDy RW 8'h0 WiBB: {#F GPIOx_BSRR B GPIOX_BRR Z{F&8.
(x=A,B,C), FTLATZE3HY ODR #HTIRSIHIAIR
U

9.4.7. GPIO RO E/EIHFsE(GPIOX_BSRR) (x = A, B, C)

{misidt: ox18
S({if&: 0x0000 0000
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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 11 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/W Reset Value Function
31:24 {RE8 - 0 -
y=7.0
RS, EERREERO
1: {BFRYIMZAY ODy iz
X WNRERIRE BSy #1 BRy BIXIRIfiZ, BSy (iie{ER
15:8 {RER - - R
y=7.0
PHAE, EHRIREHER O
70 BSy w &ho 0: JIIAY ODy (IR
1: IZEXIRAY ODy i

9.4.8. GPIO imOfE&EHEFFea(GPIOX_LCKR) (x = A, B, C)

SHUTIEMNEFFIRE T bitle (LCKK) BY, ZFHFeskeiEmOMECE. bit[7:0]FF8IE GPIO i
CRIECE. EMENBNERERIE, A8E%EE LCKR[7:0]. JXIEMANROHITT LOCKFAfE, HETRER
SRENRIEAREBESIROMAIEE.
E: FHRERFXRE GPIOX_LCKR 728, e RPN REF AR LABHAT.

B EAIRE—

{Rigibht: oxic
S({if&: 0x0000 0000

MSENEES T (EHISRNEEsSTRR)

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 R(\)N
Res | Res Res Res Res Res Res Res LCK7 | LCK6 | LCK5 | LCK4 | LCK3 | LCK2 | LCK1 | LCKO
RW RW RW RW RW RW RW RW
Bit Name R/IW Reset Value Function
31:17 {REB - -
ZAIAJRERT IR, BREEEE SRS NFINER
0: imCEC EHEAARRLE
1 inOECEMRAMEGE, TRRGRENA
GPIOx_LCKR Z1F2e#iE
16 LCKK RW 0 WRNBEANEF: §1>50->5 1—>‘i§'é 0> 1, &la—
MNMEFTERS, (ERTLAAREADIR CHEE.
T ERFBIRRBARFRE, 883 LCK[7:0]/Y
B SRNFREHITERESEZ SRS, Xin
ARHT—ERBURIIFZ /S, 1 LCKK 2
IR[E] 1, B8 MCU SfaEZ/MNEISAL,
15:8 {RER - - -
7:0 LCKy RW 8'h0 y=7.0
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Bit

Name

R/W

Reset Value

Function

XEAENEAS, {BRESE LCKK 08 0 BFBA.
0: APiERONERE
1 PiEim AR E

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

{RigHhit: ox20

S({{#: 0x0000 0000

31 | 30 | 29

[ 28 27

26 | 25 | 24

23

22

[ 21 | 20 19 18 [ 17 | 16

Res

AFSEL7[2:0]

Res

AFSELB[2:0]

Res

AFSEL5[2:0] Res | AFSEL4[2:0]

RW RW

RW

RW | RW | RW

RW

RW RW RW | RW | RW

15 14 13

12 1"

10 9 8

6

5 4 3 2 1 0

Res

AFSEL3[2:0]

Res

AFSEL2[2:0]

Res

AFSEL1[2:0] Res | AFSELOQ[2:0]

RW [ RW

[ RW

RW [ RW [ RW

RW

[ RW ] RW RW_ | RW | RW

Bit

Name

R/W

Reset Value

Function

31

RER

30:28

AFSEL7[2:0]

RW

3’h0

R EXLAEES AEE /0
AFSEL7 5%

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

27

RER

26:24

AFSEL6[2:0]

RW

3’h0

A Bix e EL B S AINEE 110
AFSELG6 361%:

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

23

{RER

22:20

AFSEL5[2:0]

RW

3’h0

RFIEix vy ELEE FAINEE 1/0
AFSELS5 361%:

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

19

RER

18:16

AFSEL4[2:0]

RwW

3’'h0

R EixX A EeE S AINEE 110
AFSEL4 561%:

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6
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Bit

Name

R/W Reset

Value

Function

111:AF7

15

RER

14:12

AFSEL3[2:0]

RW

3’'h0

R BixX e ER B S AINEE 110
AFSEL3 3561%:

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

11

RER

10:8

AFSEL2[2:0]

RW

3’h0

B4R B ELE S FEIhAE /0
AFSEL?2 561%:

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

RER

6:4

AFSEL1[2:0]

RW

3’h0

B4 B ELE S FEIhAE I/0
AFSEL1 61%:

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

RER

2:0

AFSELO[2:0]

RW

3’h0

B EXEAECES ANEE /0
AFSELO #%&#%:

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

9.4.10. GPIO IR OfuEfIHFes (GPIOX_BRR) (x = A, B, C)

{misitbit: ox28
S{IE: 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 2 1 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
318 {RER - - -
7:0 BRy W 8’h0 y=7.0
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Bit

Name

R/W

Reset Value

Function

XEMBEAS, EHFIREER 0
0: XIRZEY ODy (ASZEM
1: /BPRIIRIAY ODy U
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10. RRBEEZEFIZR(SYSCFG)

CRAE—ERES TR, RAkEEHRNEEENE:

B (FREEREAERETERLE 10 pin LAY 1°C AURRHLIEIR (RS
B S TRBXEF R XERFiEER

m EEEEE GPIO RSN

n EEEHEMEE

10.1. RREESF=8

10.1.1. SYSCFG Ee&EHFes 1(SYSCFG_CFGR1)

Z S 7R R BTk 10 ThRERERECE.

BRI BIEECEFMEESIEE 0x0000 0000 iHAIAYFFZE, IXFE{IFSRIEREIGAIMIIRRET, FIoMI=mE 4
BOOT &%, EENMG, XEA{FER#HSLAR boot N ELERIE.

{misitbit: 0x00
S({E: 0x0000 000x(x RH#HELFR boot I ELEIEIRAIF EER)
31 [30 [29 [28 [27 [26 [ 25 [24 [23 [22 [21 [20 [19 18 17 16
Res I2C_PB6_ | 12C_PB4_ | 12C_PB3_ | 12C_PA2_
EllC EllC EllC EllC
RW RW RW RW
15 [14 [13 J12 J11 J10 J9 [8 J7 |6 [5 [4 3 2 1 0
Res MEM_MODE[1:0]
RW
Bit Name R/W Reset Value Function
31:20 {REB

=% PB6 B9 12C 1&HUE R (F8E
19 I2C_PB6_EIIC RW 0 0: 1=EILERREE
1: EHUER RS
= PB4 B9 12C 1&HAEIR{F8E
18 12C_PB4_EIIC RW 0 0: EHLERXE
1: EHUER RS
=i PB3 Y 12C tRHAE IR {FEE
17 12C_PB3_EIIC RW 0 0: HEHIERXE
1: LSRR
=5 PA2 B9 12C 1&HUE R (F8E
16 12C_PA2_EIIC RW 0 0: HEHLERXA
1: LSRR

15:2 {REB -
T BRET 2L
BHER, BT, b)=HF#EZEAY 0x0000 0000 it
1:0 MEM_MODE([1:0] RW - HFROBRES, AT, XEAIRALRERNEMRNEE
=8

X0: Main flash, BREFFE 0x0000 0000
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Bit

Name

R/W

Reset Value

Function

01: System flash , BREFTE 0x0000 0000
11: SRAM,TE 0x0000 0000

10.1.2. SYSCFG Ee&EZHFes 2 (SYSCFG_CFGR?2)

(RSl : ox18
S({ifE: 0x0000 0000
31 [ 30 [ 29 [ 28 [ 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [ 19 [ 18 [ 17 | 16
Res
15 [ 14 [13 [ 1211 ] 10 | 9 8 [ 716 |5 4 3 2 [ 1 0
Res ETR_SRC_TI Res COMP2_B COMP1_BRK Res LOCKUP
M1 RK_TIM1 _TIM1 _LOCK
RW RW RW RW
Bit Name R/W | Reset Value Function
31:11 {ReE - ] ]
TIMER1 ETR BINJRERR,
2'b00: ETR KJRF GPIO
10:9 _ETT|TA_18[1F?<§] RW 2'h0 2b01: ETR 3&JEF COMP1
2'b10: ETR 3RJEF COMP2
2'b11: ETR KJREF ADC
8:5 RE - - -
COMP2 {EJ3 TIMx break i N\{ERE,
4 COMPZBRI | rw 0 0: COMP2 #IHA/ES TIML break HIA
B 1: COMP2 &1/ TIM1 break BN\
COMP1 {EJ3 TIMx break i N\{ERE,
3 COMPLBRIC | Rw 0 0: COMPLEIHRIESA TIML break HIA
1: COMP1 #H{E/9 TIM1 break i\
2:1 {REB - - -
Cortex-MO+ LOCKUP {fYfsERE(z
HEERM, EREMEE. ©rlLMEREFIBIE Cortex-MO+AY
0 o~ | Rw 0 LOCKUP(hardfaultyiitH4s TIML BIRIZERIN,
0: Cortex-MO+£4 LOCKUP #iHHARS TIML ORI ZEHINER:
1: Cortex-M0O+#J LOCKUP &itH5 TIM1 BRI NIERS

10.1.3. GPIO iEiR{EEE (GPIO_ENS)

{migttbtk: ox1icC
S(I{E: 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|RWI[RW[RWN]RW] RW [ RW [ RW [|RW [ RW ][ RW
Bit Name R/W Reset Value Function
31: 18 {REZ - - _
IRFEVEIRES(FRE, B 14EW
17: 16 PC_ENS[X] RW 2'h0 e
0: FAERFEIEIRES

84/279




PY32F002B-C &5I&ZF

Bit

Name

R/IW

Reset Value

Function

1. [BEEAEIRIRES

15:

PB_ENSIX]

RW

8’h0

IRFEIEINARERE, B 143
0: FENREIENES
1 [BEEEIRiRES

PA_ENSIx]

RW

8h

IRFEIEINARERE, B 14
0: FENRFEIERER
1 [SEEAEIRRES
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11. REFISHE
11.1. BrEREREHEHIZE(NVIC)

11.1.1. ES45H

DhFEE TR

i,
11.1.3. FEfIRERE

AR S Fesa9sCI
NVIC 1 CPU EORZHEEH, XEERILRFUrMEFERIA PRI SN ER T8, BiF CPU KNS
. FrERER NVIC B8,

11.1.2. ZREABEE (SysTick) BREESTFEE

RAEREIERIEERIRYI 6000, BiT SysTick BIFHEN 6 MHz (&K fuo/8) , SHT 1ms HSHRIHE

2 NAJFFRRAYRETEE (AB45 16 1> CPU BIThHT)
4 NETIRIZRIMSER (2 (IPETASER)
(REERRI SN RHTLIE

&= 11-1 R

I8 | (R | (RARNRE E=4 588 itk
RE 0x0000_0000
-3 EE 1 \v} —Liv} 0x0000_0004
e BT
2 EE NMI_Handler RCC Ff$h& £ R %5(CSS)BrizEzl 0x0000_0008
NMI [a8
1| EE HardFualt_Handler | FrasRBIA95K 0x0000_000C
3 aiRE svcall B SWIH S-SR FIRSS AR 0x0000_002C
5 ARE PendSV AR RAIRSS 0x0000_0038
6 SysTick AAEEERES 0x0000_003C
0 7 R {REB 0x0000_0040
1 8 {RER {RER 0x0000_0044
2 9 R {REB 0x0000_0048
3 10 | AigE Flash Flash 25T 0x0000_004C
4 11 iRE RCC RCC £/5hlif 0x0000_0050
5 12 AiRE EXTIO 1 EXTI £[1:0] =Hf 0x0000_0054
6 13 ARE EXTI2_3 EXTI £5[3:2] i 0x0000_0058
7 14 AiRE EXTI4_15 EXTI £[15:4] =hif 0x0000_005C
8 15 1REB 1REB 0x0000_0060
9 16 {REB {REB 0x0000_0064
10 17 RER {REB 0x0000_0068
11 18 {RER 1R 0x0000_006C

86/279




PY32F002B-C Z75I&EFif

I8 | R | (RARKE E=4 1588 12k
12 19 | AiRE ADC_COMP APC Fl COMP =5 (COMP 13 EXTI 0x0000_0070
%2 1771 18)
13 | 20 |@EgE TULBRICUPTRG | rivy e, 37, MURFOEEHET | 0x0000_0074
14 21 | ANRE ;IMl_CC TIML R/ R 0x0000_0078
15 22 |- (RER {REB 0x0000_007C
16 23 |- 1REB 1REB 0x0000_0080
17 24 A& LPTIM1 LPTIM i 0x0000_0084
18 25 |- (REB (REB 0x0000_0088
19 26 iRE TIM14 TIM14 23k 0x0000_008C
20 27 | - {RER (REB 0x0000_0090
21 28 |- (REB 1REB 0x0000_0094
22 29 |- {RER (R 0x0000_0098
23 30 | TRE 12C1 12C1 2Bk 0x0000_009C
24 31 |- (R (R 0x0000_00A0
25 32 | TigE SPI1 SPI1 £ 5T 0x0000_00A4
26 3 |- 1REB 1B 0x0000_00A8
27 34 ARE USART1 USART1 £/5#f 0x0000_00AC
28 3B |- (REB (REB 0x0000_00B0
29 36 |- (R (R 0x0000_00B4
30 37 |- 1REB 1REB 0x0000_00B8
31 38 |- 1REB 1B 0x0000_00BC

i3 #tik/)\VF 0x0000_0040 BIKE1TE Cortex®-MO+[E|H F .

11.2.

HhER R B/ SR BIRS (EXTI)

RIS HIRE, 1Bid configurable (FAJECE) # direct (B#EZHMY) HiA(ine), EIEE CPU FIR
SRIGEETNRE, FHRH TRBEKRES:

m hifiER, 74E CPURYIRQ

B EMHSK, P74 CPURIEMHHA (RXEV)

IREFEN, XTI EIREHIRR

EXTI IREEIEKACIF AR A stop 1RUERE, FRmEXRINSHER B LEEEIE TENER.
EXTI BFEIESZIX 21 4 configurable/direct 4N (19 4 configurable SAF 2 4 direct {44
A) .

11.2.1.

EXTI =454t

REOTLUEIT GPIO FliSEES L (COMP/LPTIM) HIN\SE{HI%ES
Configurable B4 (3RE 110, SRFCHAIRESAAIIME, FEEOTRIIMNEG)
— OEEMMAS (LFHETREEG

—  HHERIREAL

—  JRSZrRRR RIS A R

— AR
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B Direct B (BBPUTMBXIRENFRHIERRSARIMNEG)
— EERLFEmE
—  1E EXTI ERE GG hHrERA
— RIS A R
— TR
L (O] vz

11.2.2. EXTI {EE

exti
IJAHB interface
Registers
helk
Y > RCC
, wkup_stop
PAXx
PBX >
GPIO EXT!
o MUX » PWR
Events | Event
Software Config triggers ——» . 7] i
Trigger Masking
Detect aaLEsy RXEV
Wakeup > >
Peri. Interrupt| Interrupt Py
Masking IRQ[31:0]
extJ int_comb
r
Imterrupts Gl (] )
Int_ctrl

& 11-1 EXTI {EE]
11.2.3. EXTI AJEigBEH (configurable) flAZIAER

BIECE EXTI_SWIER &Ff7as, WMHATLAAIREEINEE,
BYNEFRIE LTFHAEE TRIGMAREGHMA configurable KBIEH, BEHARELRERN
configurable XESSHMNGES, FEXNNIMEESHEEFISS.

CPU B R FEmR St kS 7ar. ATA%S CPUKNSEM '8 EREEHEE CPUNBAGES
'XeV,

Configurable KRBV EMBIE—RITITERIEKFFR, 5 CPUHE, HESFRRABS CPU HHIFRSZ
8% (EXTILIMR) EEERNKXFERISASER. B configurable EEIHHEBLIIR CPU INBFENES (B
LSS RAEIR— CPU SMEBHUMES) . Configurable ZRBIZE{4HHUTEE CPU @IJ EXTI_PR HEFHRE 1
5z,

S MrhiTEEESTEEE (EXTI_PR) A bit(RISEXET CRBE) , KAFSENEIEER,
11.2.4. EXT| B3 BISR{4E6 N\ IR ER

88/279



PY32F002B-C Z75I&EFif

Direct SREVSEM-IE EXTI HRRFAERHT, FRF-ERERSH CPU RISMHES. CPU EARZMEE M

REMFERRETRS, G EBTIMIRRAIPRTIRSAL

11.2.5. EXTI 1%§F28

GPIO #ALA T I =UEREE 8 MNEBRlf/E MM L:

EXTIOib its

EXTI

bits

«—F

PAO D—»W PA1 D—>W
PBO[ > EXTIO >» PB1[} > EXTI1 >
PO —— > J PCIF——> J
EXTI2|bits EXTI1bits
PA2[F——> P3[}—>
EXTI2 EXTI3
PB2[———> PB3LF—>
EXTI4lbits EXTI1bits
PAM L F——> PASF—""">
EXTI4 EXTIS
PB4 F———> PBS [ F——>
EXTIGlbits EXTI7lbits
PAH——> PA7TCH——>
EXTI6 EXTI7
PR [ F——> PB7——>
11-2 HMNERRIT/ZE44 GPIO B&
FrE line IEZERNSU TR
x 11-2 EXTI &z
EXTI & iR LRy
Line 0-7 GPIO B[
Line 8-16 {REB
Line 17 COMP 1 & EI[5=
Line 18 COMP 2 & EI[5=
Line 19 {REE
Line 20 {REB
Line 21 {REE
Line 22 {REB
Line 23 {REE
Line 24 =28
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EXTI £ %R Es £ 3i 0]
Line 25 {REB -
Line 26 {RER -
Line 27 {REB -
Line 28 {RER .
Line 29 LPTIM =t Sl

11.3. EXTI ZF1{F=8

ZHNRRSERE T LA word(32 fi7). half-word (16 i) #1 byte (8 i) ial,
11.3.1. EFBMZIEIESFES (EXTI_RTSR)
{misititk: oxo0

S(i{E: 0x0000 0000

{REE%F configurable B{4HHYZS1ZERITFINL,

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 {REB - - -
Configurable 28 EXTI line18 FFHAftARIE.,
18 RT18 RwW 0 0: 2k
1. fEgE
Configurable 284 EXTI linel7 FFHEft AR S,
17 RT17 RW 0 0: #IF
1: fEgE
16:8 {RE8 - - -
Configurable 258 EXTI line7 At ARCE.
7 RT7 RW 0 0: FIF
1: {8
Configurable 258 EXTI line6 _FFAftARCE.
6 RT6 RW 0 0: ZiE
1: {8
Configurable 258 EXTI line5 FHHAftABCE.
5 RT5 RW 0 0: Zik
1: fERE
Configurable 28! EXTI line4 FFHAfMARS.
4 RT4 RW 0 0: FIk
1: {88
Configurable 288 EXTI line3 _EFHAfLABLE.
3 RT3 RW 0 0: ZIF
1: fERE
5 RTo 2w 0 Configurable 284 EXTI line2 EFHBft A LS.
0: b
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Bit Name R/W | Reset Value

Function

1: {sE8E

1 RT1 RW 0

Configurable 28! EXTI linel FFHEfM A S,
0: 2|k
1: fEge

0 RTO RW 0

Configurable 28! EXTI line0 EFHEftAES.
0: 2|k
1: fEge

Configurable BINRIDAMER), TEXLLGN LREEFEER, MBS EXTI_RTSR H7EHIE,
Configurable SFIFRAHELT EFHA, BXAIEEAARELRL
AR— A LIUERRE FRATIA, RIS, FiDARarEma s,

11.3.2. PR ®IFS1FRS (EXTI_FTSR)

{migttblk: ox04
S(i{E: 0x0000 0000

{REE%F configurable B4V 1FERIFINL,

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 {REE - - }
Configurable 258 EXTI line18 &Gt A ES,
18 FT18 RW 0 0: b
1: fsge
Configurable 258 EXTI linel7 &AL AEE.
17 FT17 RW 0 0: ZIb
1: fsh8E
16: 8 {REB - - -
Configurable 28 EXTI line7 & AMARLE.
7 FT7 RW 0 0: Zit
1: fshE
Configurable 28 EXTI line6 &Gt ARLE.
6 FT6 RW 0 0: FIk
1: {58
Configurable 28 EXTI line5 &Gt ARLE.
5 FT5 RW 0 0: ZIt
1: {5
Configurable 28 EXTI lined &AL & FERE.
4 FT4 RW 0 0: )k
1: {5
Configurable 28 EXTI line3 &AL &R E.
3 FT3 RW 0 0: ZIt
1: fsge
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Bit

Name

R/W

Reset Value

Function

FT2

RW

Configurable 288! EXTI line2 NGt AECE.
0: )b
1: fsge

FT1

RW

Configurable 288 EXTI linel NGt AECE.
0: )b
1: f5ge

FTO

RW

Configurable 288 EXTI line0 NGl AECE.
0: Z)F
1: fsEsE

Configurable line 2IZiAf1ARY, EXL Line EABEETER]. WMRAES EXTI_FTSR ZH1725HAiE, config-
urable line HIL T TR, #8XAY Pending A E L,
FEE— line EATLARIEHRE EAFI TS, TxERT, FMOGEsrEmMasRMt.

11.3.3. ER{4hBREMSTEE8 (EXTI_SWIER)

{Rizihtt: oxo8
S({if&: 0x0000 0000

NEEXT configurable B4AIZFFERIEFIAL,

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 {RER
Configurable 258 EXTI linel8 {4 At ABCE.
0: REFIN
18 Swi18 RW 0 1: PPEEFHERARSEM, LT
ZHBBHET, RE 0 (BHESRE) SEEEE (B
=a0)
Configurable 258 EXTI linel7 {4 At A BCE.
17 SWiI17 RwW 0 0: BREM
1: FEEFHERURSM, HTr- LT
ZAEREEMES. ERE .
16: 8 RE5
Configurable 258 EXTI line7 {4 EFEft A BCE.
0: IRBFM
7 swi7 RW 0 1: FEEFHERURSEM, HTr- LT
ZBBHHEE, RE 0 (BHESRE) EkEE (B
Za0)
Configurable 28 EXTI line6 k{4 EFHEf ARLE.
0: B
6 SWi6 RW 0 1: FEEFHORASM, Hr LT

ZUEEHEE, ERE 0 (B4EERE) EREE (EHE
=)
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Bit Name R/W | Reset Value Function

Configurable 28 EXTI line5 k{4 Bt &AL E.

0: RBEF

5 SWi5 RW 0 1: FEEFHERURSEM, HTr- LT

ZAUBEEES, BRE 0 (BEHESE) HEEREE (FE
=)

Configurable 258 EXTI line4 &4 LBt ABCE.

0: KB

4 swia RW 0 1: FEEFHERURSEM, HTr- LT

IZAHEHES, HRE 0 (EHESE) SEkEE (BHE
ZH)

Configurable 258 EXTI line3 &4 _ LBt A BCE.

0: ZBEFn

3 SWi3 RW 0 1: FEEFBRMRSEM, HEmrmEhT

IZHBEHEE, 1BRE 0 EHEERE) SEREE (B
=T

Configurable 8 EXTI line2 k{4 Bt &AL S,

0: KB

2 Swi2 RW 0 1: FEEFIBARSEM, Emr AT

ZAUBEEEES, BRE 0 (BHESE) HEEREE (FtE
Zh)

Configurable 8 EXTI linel k{4 FFHEft &AL S,

0: RBM

1 swi1 RW 0 1: FEEFHERURSEM, HTr- LT

ZAUBEEES, BRE 0 (BHESE) HEREE (FHE
ZH)

Configurable 284 EXTI line0 ¥4 EFH AR LS,

0: 2B

0 Swio RW 0 1: FEEFHERRSM, HTr- LT

ZAHBEHES, 1BRE 0 EHEER) SEREE (B

=Hl)

11.3.4. ERFFER(EXTI_PR)

{migttbtk: oxoC
S(i{E: 0x0000 0000

IXEEXS configurable S{HAYIZTFESIEFINL,

31 [ 30 [ 29 [ 28 [ 27 [ 26 [ 25 J24 [ 23 [ 22 | 21 [ 20 [ 19 18 17 16
Res PR18 PR17 Res
RC_W1 | RC_W1
1514131211 ]J10] 9 [ 8 7 6 5 4 3 2 1 0
Res PR7 PR6 PR5 PR4 PR3 PR2 PR1 PRO
RC W1 | RC W1 [RC W1 |RCW1|[RCWIL|RCW1][RCWI|RCWI1

Bit Name R/W Reset Value Function
31: 19 {RER

Configurable 28! EXTI line18 {HERIRG. X
18 PR18 RC_W1 0 B ETEETTE EFHA TR A SR, 1%
B, RES 15%.
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Bit

Name

R/W

Reset Value

Function

0: RFEESHEK;
1. FE EFHETRERARMRR AR,

17

PR17

RC_W1

Configurable 258 EXTI linel7 S{4HE#RiRE, )
HrEE R EFHE/ TR BRVRSEMAET, 1217
B, RHE 1iEZ.

0: RFEESMHEK;

1: P4 EFHBMTBEGAR AR SHHEK;

16:

RER

PR7

RC_W1

Configurable 28 EXTI line7 B4HERIRE. &
HrEE R EFHO/ TR BRUR SR, 121
B, RHE 1iE=.

0: RFE&ESMHEK;

1: P4 EFHBMTBEGARM AR SHEK

PR6

RC_W1

Configurable 284 EXTI line6 S{HEiRing., &
HraE R EFHO TR RRUR SR, 124
B, Y5 1iEF.

0: RFEESEMHFEK;

1: =4 FFHBTBEEAR AR SBEK;

PR5

RC_W1

Configurable 284 EXTI line5 S{HEiRing. &
HrEE AT EFHE TR AR SR, 1z
B BHE 1iEF.

0: RFEEHEMFEK;

1: P4 EFHBTIERARRIRSEEK,

PR4

RC_W1

Configurable 28 EXTI line4 S{HERIRE, K
AT AT RRA SRS, 1%L
B, BHE 1755,

0: KRFEEEHEK;

1: P4 EFHBTIERARIRSEMEK,

PR3

RC_W1

Configurable 284 EXTI line3 S{tHEiRing. &
HrEE R EFHE TR RRUR SR, 124
B, BHE 1755,

0: RFAEEMHEK;

1: P4 EFHBMTBEEARARIR S EK;

PR2

RC_W1

Configurable 284 EXTI line2 S{tHE#Ring. &
HrEE R EFHE/ TR BRURSHET, 124
B, BHE 1iEF.

0: RFAEEMHEK;

1: P4 EFHBTIERARRSEEK,

PR1

RC_W1

Configurable 258! EXTI linel B{4HERIFE.
BB T EFHR TR AR SR, AL
BfI, TH5E 1155,

0: KRFEEEHEK;

1: P4 EFHBTIERARRIRSEEK,

PRO

RC_W1

Configurable 2584 EXTI line0 {HERITE,
e E R T LR TR SR, 267
B, BH5E 1755,
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Bit Name R/W Reset Value Function
0: FRFEFEHEMEK;
1: =4 EFHB/ TGRSR R =S,

11.3.5. JpERRBRIEIRSTEEE 1 (EXTI_EXTICR)

{Rigithit: ox60
S(3{E: 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 EXTI3 | Res | Res | Res | Res | Res | Res Res EXTI2
RW RW
15 14 13 12 11 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 EXTI0[1:0]
RW | RW RW | RW
Bit Name R/W Reset Value Function
31:25 {RER - - {RER
EXTI3 X$RZ GPIO %&4%,
24 EXTI3 RW 0 0: PA[3] pin
1: PB[3] pin
23:17 {RER - - {RER
EXTI2 X$RE GPIO J5&4%,
16 EXTI2 RW 0 0: PA[2] pin
1: PB[2] pin
15:10 {RER - - {RER
EXTI1 X$RZ GPIO 1&4%,
2’b00: PA[1] pin
9:8 EXTI1[1:0] RwW 2’h0 2’b01: PB[1] pin
2'b10: PC[1] pin
2’b11: {RE8
7:2 {ReR - ) {ReR
EXTIO X$8 GPIO 1%&#%,
2’b00: PA[Q] pin
1:0 EXTIO[1:0] RwW 2’h0 2’b01: PB[0] pin
2’b10: PC[0] pin
2'b11: {RE8
11.3.6. YMERrhEmEIR 158 2 (EXTI_EXTICR2)
{Rizitht: ox64
S(3{E: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res Res Res Res | EXTI7 | Res Res Res Res Res Res Res | EXTI6
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res RW EXTI5 Res Res Res Res Res Res Res EXTI4
RW RW
Bit Name R/W Reset Value Function
31:25 {RER - . (RER
EXTI7 338 GPIO &%,
24 EXTI7 RwW 0 0: PA[7] pin
1: PB[7] pin
23:17 {ReB - . (RER
\ 1 2
16 EXTI6 RW 0 EXTI6 Xjﬁ-_‘z GPIO %%,
0: PA[6] pin
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Bit Name R/W Reset Value Function
1: PB[6] pin
15:9 {RER {RER
EXTI5 3R GPIO i5%#%,
8 EXTIS RW 0 0: PA[5] pin
1: PB[5] pin
7:1 {RER {RER
EXTI4 X$RL GPIO 15%4%,
0 EXTI4 RW 0 0: PA[4] pin
11: PBJ[4] pin

11.3.7. HBFRESEEE (EXTLIMR)

(RSl : 0x80
S(3{E: 0x2000 0000

FE: Direct £ line BY5ET mask bit B&IAD 1, BIFRiFi% line; configurable line B mask {37, BXKIAN 0,

BDEE#Z line,

31 30 29 28 27 26 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 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res | Res | IM7 | IM6 | IM5 | IM4 IM3 IM2 IM1 IMO
RW | RW | RW | RW RW RW RW RW
Bit Name R/W Reset Value Function
31:30 {RER -
EXTI line29 {E/AhIREE CPU BFilitizl.
29 IM29 RW 1 0: HRTIGER Rk
1: HRMfIRAESR B
28:19 {RE8 -
EXTI line18 {9 iItaEE CPU Bz .
18 IM18 RW 0 0: HRRTIEERFEHR
1: FHTIERER R
EXTI linel7 {EARHFIRERE CPU RikdEH.
17 IM17 RW 0 0: HRRFIRER R
1: FHTIERER R
16:8 {RE8 -
EXTI line7 {E/-RHfTIEEE CPU FRild=H,
7 IM7 RW 0 0: AHBRIRER RN
1: FRUTIEEESR R
EXTI line6 {E/9rRHfTIEEE CPU FRild=H,
6 IM6 RW 0 0: ARBRIRERE RN
1: FRBTIREER R
EXTI line5 {E/rRHTIEEE CPU Rildz=H,
5 IM5 RW 0 0: FRHfTIREE FK
1: HRUTIEER iR
EXTI line4 {E/rRHTIEEE CPU FRildz=H,
4 IM4 RW 0 0: HRHfTIREE Rk
1: FRETIREER K
3 IM3 RW 0 EXTI line3 {EAhRTI%REE CPU Rz,
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Bit Name R/W Reset Value Function
0: HRHTItaRE ik
1: FRETIREESR Bk
EXTI line2 {E/rhHIEEE CPU iz,
2 IM2 RW 0 0: hEMRER R
1: FRBTIREER Bk
EXTI linel {EArhBIEEE CPU Bz,
1 IM1 RW 0 0: hEMRER R
1: FRBTIREER Bk
EXTI line0 {E9rRlfIEAE CPU k=S,
0 IMO RW 0 0: HRRFIREER FR
1: FRBTIREESR Bk
11.3.8. BHFRBFZFER(EXTI_EMR)
{REsiitl: oxs4
S{IfE: 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 R/W Reset Value Function
31:30 RE \
EXTI line29 {E/AS{4HIERE CPU B,
29 EM29 RW 0 0: SBHIREEFRWR
1: BEHIERERFER
28:19 REE -
EXTI line18 {E/9Z{HIREE CPU FRHEH.
18 EM18 RW 0 0: SBHIRERRER
1: EHIERERFR
EXTI linel7 {E/9Z{4HI5ER CPU FRMHEH.
17 EM17 RW 0 0: SBHIRERFER
1: EHIERERFR
16:8 {RER -
EXTI line7 {EASS{4IREE CPU FEki=Hl.
7 EM7 RW 0 0: SHIREEREM
1: EHIERERFER
EXTI line6 {E/0SS{4HIAEE CPU FRidzH,
6 EM6 RW 0 0: SBHIREEREM
1: EHIERERFR
EXTI line5 {EASHIRRE CPU Fki=Hl.
5 EM5 RW 0 0: SBHIREEREM
1: EHIERERFR
EXTI line4 {EASHIREE CPU Fki=Hl.
4 EM4 RW 0 0: EHIREZRER
1: EHIERERFR
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Bit Name R/W Reset Value Function

EXTI line3 {EASHI%RE CPU Fki=Hl.
3 EM3 RW 0 0: EHIREZREWR

1: SBHIREERFERR

EXTI line2 {EAS{4I%EE CPU Fki=Hl.
2 EM2 RW 0 0: EHIREZREWR

1: SBHIREERFERR

EXTI linel {EAS{4I%EE CPU Fki=Hl.
1 EM1 RW 0 0: EHIREZREWR

1: BEHIERERFER

EXTI line0 {EASHI%RE CPU Fki=Hl.
0 EMO RW 0 0: EHIREZRER

1. BHIREEREFHR
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12. BRTTRIRIE(CRC)

12.1. &N
TR ST, CRCIHESMTIMAG 32 408, 74—/ CRC &SR,
12.2. CRC ¥E4& 5

B CRC-32 (LAXW) ZInz: 0x4C11DB7

X32 + X26 4+ X23 +X22 +X16 + X12 4 X11 4+ X10 +X8 + X7 + X5 + X4 + X2 + X +1
X 32 (UBUEEA

BRI 32 SRS RmEER— 5178

BARY 8 UFHFes (PIXFFIRAITRNE)

TTERTE): 32 {ZEUE 4 1~ AHB g8

12.3. CRC gtk

12.3.1. CRC {EE

< 32-bit AHB bus >

32-bit(read access)

crc_hclk
—> Data register(Output)

ﬁ

CRC computation

32-bit(write access) @

Data register(Input)

&l 12-1 CRC i+ & ITiEE]
CRCItEEHITAHE 11 32 (#iEs17as:
B SHZEFEHITEIRER, EAMASTERS, TLUAAERT CRC ITERYFEUE.
B XZEFESHTIEHRMERY, IR[E E—R CRC iTEMIER.
BXBENHUESFRE, HitBERERN—XR CRCITEERIIFNTEERNES IEA 32 fIF##1T CRC
ItE, MARZRFHiITE),
% CRC IEfEITERT, SERERMMELE, B CRCItELER.
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ALUBIT IR EE57728 CRC_CR Y RESET {iSREEEZ 1728 CRC_DR J§ OXFFFF FFFF, ZIR{EARFINETF
22 CRC_IDR WHIEUE.

12.4. CRC =8

12.4.1. ¥IES1F2R (CRC_DR)

{mistttik: oxo00
S(f&: OxFFFF FFFF
31 [30 [29 [28 [27 [26 [25 [24 [23 [22 J21 J20 [19 18 17 16
DR[31:16]
RW
15 [14 J13 J12 [11 J10 TJo9 [ 8 [ 7 [ 6 [5 [ 4 [3 [2 [1 [0
DR[15:0]
RW
Bit Name R/W Reset Value Function
HESTF=R.
31:0 DR RW 32’hFFFFFFFF HENFEIER, (FARASTFRS. S80S, RIS
ZAI CRCITELEER,

12.4.2. 337 EIESF2E(CRC_IDR)

{misttlk: ox04
S(i{&: 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/W Reset Value Function
318 {RER - - -
BF 8 (RS TFs
7:0 IDR[7:0] RW 8'h0 XS AE— N FORIGRTERE. ZS5FRIASH
CRC_CR Zf78309 RESET \£fI.

12.4.3. {ZHIFFEE(CRC_CR)

{RigHtbik: oxo08
S(3{E: 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 RESET
W
Bit Name R/W Reset Value Function
311 {REB - - -

TRSRHERL, FSREN CRCITESRTT, ZURBEKE
0 RESET W 0

i, BEENEE.
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13. R/ FEHR(ADC)

13.1. @9

SHESB 111278 SAR ADC, ZIERRSTH 11 MEIREE, 81F 8 MMNEBE 3 MM NHEE. &
EEEOER S RSHERSE Vrersur (1.5 V. 2.048 V. 2.5V) B VecHIR,

WEBEEE: Tsvin, Veerwt, Vecl3.

BBEVEEE T LIRE N RIRIRIR, EEets, IPEEUeR, BRIREREFHRELDNFTHEAXITT
89 16 (RS 1FEET,

EHE IR N AR SR L EEHAFE X NERERE R TRFEXERE.

ADC Ll 7 ASRE NiafT, AIRISRIRAITIEE.

FERIFEER, AR, FIEIRER, RIE IS MLIS HSE MR hlniEXK,

13.2. ADC E451¢

m Sitee
— 127, 10fii. 8 fifl 6 RN HFEATEE
— ADC i&#aRd18]: 1.3 us @12 {5 (0.75 Msps)
— BRE
—  AIYRERYREEATIE)
—  OIYRERIEUENT TR
LI w7 =2
—  ADC BESETERE(K PCLK STERET, {BFAUEFEIEM ADC 1HRE
— BEIERERMED: FHLELUMESR PCLK izfTRI R T E
nERNEE
— 8 MINEBEIIRMNEE
— 1 PHERREERETEE (Tsvin)
— 1 PMRESEBEEE (VRerinT)
— 1/WEB Vec/3iBE (Vec/3)
mRGERETLED
— S
— SJECEWMRIERMSEE (30 TIM1)
m RREET
—  BURELIRIET (single mode): AJLARIRER/MBIESE I LA —RIIEE
— SRR (continuous mode): ELARIAHIEIFAVEE
—  IRELHEHRET (discontinuous mode): EIRAtA, FEHE 1 RIISEAIEE
Rl
— TERNMEBIERELER
— ERNMEEERER
— TERFSIEEHRLER
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BRIWEI TS
TS

BRIUE

B ADC £¥H[EH VCC IHEEEE: 1.7 ~55V

13.3. ADC IfgehaR

13.3.1. ADC tEE]

TIM1_TRGO

TIM1_cca

ADC_IN[7:0] [

T

EXTSEL[2:0]
trigger selection

VCCAZVDDA ~ VREFBUF
P o
{1 {1
EOSMP —) ADCinterrupt cPU
CALSEL Analog Supply EOSEQ IRQ
£0C g
(offset/offset+linearity) SR
CALBYP 1 AWD
(bypass calibration factor to 0)
NDIR .
ﬁ;;‘down " cALSMPu.‘p] ADEN
(calibration samplingtime] ﬁ
CHSEL[10:0]
ADfAL
CONT self-califration &
single/cont. power-on Falibration APB
interface
Veer3 Supply and reference]
Veerint input conversion data
Tswn selection & SP0] SAR_ADC
scan Control /campling time
analoginput channels
Converted data start,
analog
watchdog
start &stop
Control
ADSTP AWDEN
ADSTART
S/W trigger AWDSGL
WAIT AWDCH(3:0]
LT[11:0)
HT[11:0]
H/W trigger
» CALSUC
OVRMOD
|—> FF
p— DISCEN (Ao:‘er’;un mode) OFFSUC
[1:0] b discontinuous IGN
triggerenable and sl left/right L cawoN
edge selection RESSEL[1:0]
12,10,8,6 bits

& 13-1 ADC Z515E
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CHSEL[10:0] SARADC

PB1
PA3
PA4
PA6
PA7

PCO
PB6

SAR
ADEN ADC

PBO

13-2 ADC IEiEtEIAFF X

13.3.2. $f (ADCAL)

%z ADC EERVEINRE. ERUERRE, ADCIHE— AT ADC RERRIRUERF. £ ADC RUERAE]. R7Sh
R, FAFABEER ADC #&RiR,

TR ADC %&fiaRl, BHITRUEIR(E. RERTIHROCRINE R ZERIBAT L2325 AR EFIREIR
=

ADC BRi4HE
WHRE ADCAL=1 B] EaifE, BNCHHARRSRITE/9 ADC RIRSsH. ZRUHETTHfS, ADCAL #AE4
=N

2 ADC I TR RN (Vec IZR 2 ADC KERBIAERBNEIERR, BEXTRZ) | #=
HATHEIRBOERIE,

ARV HEEITRE

B CKMODE &R R Fhd4h

B %S ADCAL=1

B Z#FE| ADCAL=0

13.3.3. ADC FFkizHl (ADEN)

O BRSNS, ADCERAERE, BaTiEEl (ADEN=0),

ADEN {ZFF#=HIFF=80KH] ADC.

LA™ /ER ADC RERE:

1.Bi¢ ADC_CR 77289 ADEN {i/9 1

2.ADC $#RAIIEITIRE ADSTART KSR/ MR A S RARA S,
AT ER4EER ADC RUIDRZ:
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1. #9E ADC_CR F1728+HJ ADSTART 2579 0 LR ADC AR FEH,
2. % ADSTART=0, ADEN=1, QIEl@iIFfAZEF ADC

— ¥+ ADC_CR 91fi§ ADDIS & 1 Z£F§ ADC,

— XJ ADC_CR Z51788FH9 ADSTP B 1 £F ADC, %15 ADSTP WM BEER(EER R EIRZLE

5EhK ).

S5 75 ADCAL IWEHEEE 25 41 ADC FISHERIEIRY, ADEN f/RAGHE 1. )

13.3.4. ADC R3%#

ADC EBWATEEZEH, ADC BY$h(ADC_CLK) JH13Z APB At$h(PCLK), ADC_CLK B] R a] SERORT i
74, ADC H9RTEhEERE B 13-3 ADC RF§esta, ADC BT 3REREIER 13-1 ADC BB D SRR EEE.

RCC
(Reset&Clock
controller)

PCLK

» | APB interface

> 11/2/4/8/
| sesazses

ADC_Clk

A
v

CKMODE

& 13-3 ADC R$thetts

%= 13-1 ADC BYRFNDSREREER

ADC Bd$HiR CKMODE[3:0] PIRRE

0000 1

0001 2

0010 4

PCLK oout -
0100 16

0101 32

0110 64

0111 /

1000 1

1001 2

1010 4

. 1011 8
1100 16

1101 32
1110 64

1111 /
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13.3.5. fig& ADC

BIGIAIRIE ADC ZELE(ADEN #4755 0) B91ER TS ADC_CR 25788 ADCAL #] ADEN fif, {4450
£ ADC AEEIRBXITIEKIER(ADEN=1)RIIE F5 ADC_CR E17=5+HJ ADSTART,

SFFLALFIXLE ADC_IER, ADC_CFGRI(i=1,2). ADC_SMPR, ADC_TR #] ADC_CCR 7788, H{HWM/R
£ ADCHIS (ADEN = 1) BFi&15HA8) (ADSTART = 0) RYIER N B8 THS. ADC_CHSELR ZfEADEN
= 0 B ADSTART = 0 (UIER THE.

BAWIRIE ADC FEEFHERIER (ADSTART = 1) f9iE5 TS ADC_CR E577887Rf ADSTP i,
13.3.6. i@iE%#E (CHSEL, SCANDIR)

HE 11 RERBE:

B 8/ M GPIO 5|HI5| NRIEHAHA (ADC_INO...ADC_IN7)

B 3 HEMRIBA(GEEERES. REPSEBEH Vec/3)

ADC AL — R —BiEs BaiifE— 1 FEE,

R EIE R B ES1ESE ADC_CHSELR HRIEEE: SMEMNBEEEIN—(D%

(L,

ADC 13RI EE/NFH ADC_CFGR1 # SCANDIR HIECERIRE :

m  SCANDIR=0: EF#3#H: MiBiE 0 E&E&E 10

B SCANDIR=1: EEf3##: NiBE 10 FiEi&E 0

BEEREESERER) ADC_IN8 (Ts_vin) B8, Vcc/3iEREEIADC_IN10, HERSEEBEERZZ] ADC_IN &
B (VRernT) o

13.3.7. a]4wRIERHERIE (SMP)

/55N ADC R 2All, ADC BEARNBEMNERREFERSEEI— N ERERE, KN RSREBRKLIA
EXS R B 7B RSN\ FB A7,
ADC RENEERIRTEIENIEE ADC_SMPR FH72a+HI SMP[2:01ECE. AJ4miERiFif RSB IBEENE
FH. WBRIAFERK, Ne]RHASEEAIE A EEE AR E,
RESHRRT R IR :
tconv =  (CREERTIE) + (BEHESDHHER+0.5) ) x ADC RI$H/EIHA
filgn:
4 ADC_CLK =12 MHz, ¥R 12 i1, BREERFEN 3.5 4 ADC BT$/EHR:
tconv = (3.5 + (12+0.5)) x ADC RAd$EHEA= 16 x ADC R$#/EHA = 1.33 ps

13.3.8. BREEIMET, (CONT=0, DISCEN=0)

RGBSR, ADC HUT—IRFRPIiER, IR HIEAIEE. 2 ADC_CFGR1 257788+ AJ CONT=0,
DISCEN=0 fiff, ADC JB/REEHHtETt,

ADC #&Hn] H NARFT % B0
B IX{4E5), £ ADC_CR FH7ssHiRE ADSTART fif
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N R SR

R IEEREIERRE, BREIRSEE:
N RIEREURLERIFRE] 16 1357788 ADC_DR =,

B EOC(REERInG RSB

B & EOCIE (UE{INF=4—1 ki,

BBk :

B EOSEQ(FFIER) & &L

B & EOSEQIE & {INF=4— ik

LEMRETRIS, ADC (ELHRIRBE G MZIFAYRE il A {4 ADSTART S EL,
¥ BRR—EE, WARE—MER 1 — N ERFS.

13.3.9. ELHEEIRIEIL (CONT=1)

fEEsRiEs(h, SFERL ADSTART SRR S T4E, ADC ESHIT— I FIliEE, S5Fes
ADC_CFGR1 HfJ CONT=1 i}, ADC iFZ/iEEEEHMER, ADC ELEEHEnT B AR5 A0
B X4fEE), £ ADC_CR H7F28hikE ADSTART i
B ERR SR
EFRYIFPENEER TS
1. EMEIBURLERWFINE 16 257788 ADC_DR &
2. EOC (#MfEsRirnSWREENL, & EOCIE (BN — i
BTk :
B EOSEQ(FFIER)IREEN
B & EOSEQIE & {NF=4— T
(—IRFFIEEREERIS, ADC MEIEFHEIEERINFSIEE. )
i BESERE—EE, WaRE—MKES 1 B— NSRS, ADC ABeRIATRFIEESL iR ER AN
ESEEART, HIRE N DISCEN=1, CONT=1, HERIHERFLIEL,

13.3.10. IFEEEEEIRISTY (DISCEN=1)

IZIENHIZE ADC_CFGR1 F725+RY DISCEN fiZRKFFE.
FEIXMET (DISCEN=1)TF, FEMHMASHHREGEENENE—NFIFHNE BB,
18, DISCEN=0RY, —ME{4HaARSEMHHRYE, MAILUSHEXE—NFFIFRIEREIL,
uR
DISCEN=1, FEEEANEEN: 0,3, 7, 10

— 1k BB 0 WiRIRE—1 EOC 44

— 2MfiR: 1BE 3 WiRIRE —1{ EOC B4=4%

— SR A 7 #iEHE— EOC S4~4%

— ANhhe: J@IE 10 HEEIRE 4 EOC 1 EOSEQ H4

— 5"k BB 0 B — EOC S =4

— MR @B 3 LB — EOC B4
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DISCEN=0, EE&ERAYEEMN: 0, 3,7, 10
— 1A B TERIFRSIEER, HORNEE 0, 3,7 7 10,
BIREEIRTTRY, TTE— EOC S, HiRBIRE—NMEBE, BRF4£E EOCH, EF=4E—1 EOSEQ 4.
— (IR ENTTIR RS AR,
iE: ik ADC FIRSAETELAERETIIIRELEREEARTRINER, EXMEER (DISCEN =1,
CONT=1), HFEIARREEHIEL,

13.3.11. 381 ADC & (ADSTART)

BHEE ADSTART=1 [S5 ADC §5#,

4 ADSTART RS, NI:

B 2 EXTEN=OxO(3R{4ft%) BY, SZBPFFA

B 3 EXTEN #0x0 ft, £ F—AMEERYE R R B0 o R
ADSTART {\tB T8 Bl ADC iR EERIEEHIT. 2 ADSTART=0 i, BIE#FHECE ADC,

ABAIEAYT ADC b F 2SR,

ADSTART (R HEE B

1. BREEIIETURIAARAR (CONT=0, EXTSEL=0x0), {EFF5I4EHasER/G (EOSEQ=1), BHBEMEE
ADSTART,

2. ARESELIRMRIVEAXMEA (CONT=0, DISCEN=1, EXTSEL=0x0), fEFIRERIG(EOC=1), BEHE
&&= ADSTART,

3. TEFTBRIERT(CONT=X, EXTSEL=X), 4R E ADSTP [5, E4BzNEZ ADSTART,

T EESSGHRET (CONT=1) T, ADSTART{\[f8eff EOSEQ EfI[FFEHHEE, HIFEZZEN TADC

EEGHTRY R, SR HRARARIEENSIREERAET (CONT=0 #1 EXTSEL =0x01), M= EOSEQ #F&iRE

[&, ADSTART AFEHES. XEERBMAEHIASEEN, FTERGENIRE ADSTART,

13.3.12.  §EiGAYE
HeIR AT PR (A A S e AR B S H R D AR RHIBRIBIT Y EAERL. AT FRISEE 13-4,

tapc = tsmpL + tsar = [ 3.5min + 12.5j120it] * tapc_cLk

tapc = tsmpL + tsar = 291.66NS|min + 1041.66 nsj12bit = 1.33 PSmin (for fapc cik = 12 MHz)
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State _ start | Sampling CH(n)Y  Converting '
Analog Channel CH(n) X
set by SW
ADSTART J < tSMPL - tSAR .
setby HW v cleared by SW
EOC
set by HW v cleared by SW
EOSMP y A v
ADC_DR DATA(CH(n))
tSMPL depends on SMP[2:0]
tSAR depends on RESSEL[1:0]

13-4 ADC $&45RS I
13.3.13.  {ELL#THRRYEIR(ADSTP)

PSR E ADC_CR F7as Y ADSTP=1 A LIS IEXRIIEFE#{TRISERR, S ADC RYEB{EFHL ADC i
AR, ARG IR,

& ADSTP HEHIREN 1, (HAZRIRYEERPIEBIREREFF(ADC_DR FFaa A EHT ).
IR IEFEN (RIEFS5) ADC RIS RIS THIR)
—B4%55R ADC #5182, ADSTP #1 ADSTART {UEHEEAEE. ADSTP (FIHHRASFAIS%E 13-5,

ADESNet by SWA v(:Ieared by HW
ADSTART setby :’WJ Y cleared by HW
State OFF Stairt Sampling CH(n)X Converting X OFF
ADSTP Kj
ADC_DR

13-5 ADSTP {2 L3 HERT FrE]
13.3.14. M EBfAEEIRFNARZIRIE(EXTSEL, EXTEN)

—IREARE— N5 AVREHE R BRI E /MRS (P10 . ERTRR) R, & EXTEN[1:0] # 00", M5NERE44
EHEFMARARME EATUIRTRARER, W3R 13-2 BEATS TR, RESRHIRE ADSTART=1 i,
RARIEEER.

HIEFEHHIT ADC SEiRY, (HUREAALAESWBER, =5 ADSTART=0 R, (HABEHAIAE =B,

= 13-2 i dA S
bz RS EXTEN[1:0]
ARG TIEE LE 00
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bz RS EXTEN[1:0]
E EFHERN 01
BTN 10
FE EFAFITBEEHEN 11

T AT INRRR AR R ABERES. EXTSEL[2:0] =4I TR A A e a0,
R 13- IBH TREMHRTR, KRR TTRIZE ADC_CR H725+ M) ADSTART (3KF=4,

= 13-3 SRR
Az EXTSEL[2:0]
TIM1_TRGO 000
TIM1_CC4 001

i TERSHRAT R R AR AN RE R
13.3.15. {RiEFEHIRT

PR IR D BERSIRENE RV IRATE) (tsar). RO BERDEIZIRE ADC_CFGR1 HFsEHRY
RESSEL[1:0] 3RECE N 12/10/8/6 {i, HNAAFEESBELIER, 7 BRRVGRIR D B RINIREL AT E),
EEIERM R 12 (UREREAA 0.

DRV BRIETRYEEHRRTE], 05K 13-4 DHIERACEEHRRTIR)

F 13-4 DHEERIN S EEHEATE)

RESSEL tsar tsar(ns) tsmp tapc(tsmp = 3.5) tanc(ns)
[1:0] (ADC R3$hFEIHA) faoc = 12 MHz (ADC RS54 FEHE) (ADC B35 FEHE) fanc = 12 MHz
00(12 £:) 125 1042ns 35 16 1334ns
01(10 £37) 10.5 876ns 3.5 14 1166ns
10(8 f32) 8.5 792ns 35 12 1000ns
11(6 fi1) 6.5 542ns 3.5 10 834ns

13.3.16.  HEHREETR/SEHELER

ADC jBid EOC traB AN F—REL s

—B7£ ADC_DR 728 —MEREIEERUS, ADC 7£ ADC_ISR 728 E EOC fRskBiERTS
Y. ¥ ADC_IER ) EOCIE B} 1 if, MAF4—A EOC thiff, EOC #F&HKHES 1 BTl
ADC_DR FHFsaKia=.

ADC [E##1E ADC_ISR F1Faa P45 HRAFMN BRESRIREG EOSMP, EOSMP#RGAE 1i5%F., £ ADC_IER
BHFesTHI EOSMPIE B4 1 /5, NKF=4E— EOSMP Hilff,

13.3.17.  FR5UEEHREEER (EOSEQ #53)

ADC j@id EOSEQ tr&iExIR FB—IR 5 iEss
—B—ERFIINRE—MBEZIREIESGS, ADC £ ADC_ISR FHFEHIRE EOSEQ ir&. X
ADC_IER #fy EOSEQIE {U& 1 i, NS4, EOSEQ In&EHIMAE 1i5Z.
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13.3.18. ADC BFHE

ADSTART L T v
EOC AL AL AL A
EOSEQ
SCANDIR
State OFF X cH1 X cH2 \ cHs X cHio X CHY OFF X cHo ) cHio) cHs X cH2 X cH1)  OFF
DR Y o1 X b2 X D5 X D10 ) D9 { oo Y b1 ) b5 \ b2 Y b1
EXTEN=0x0, CONT=0
by S/Wﬁ/l/r by H/W{ V'

13-6 FFYRYBRIREEIR, IRIHRA

ADSTART | T
ADSTP Y
coc TN A O A S A O S vl
EOSEQ E :
SCANDIR
State OFf Y\ cra X cH2 ) crs Y cHio Y cHo Y cHi) cH2 Y chs chio) cHof  stor Y cHo ) cHio ) cHs
DR X b1 J b2 X ps X o) poX b1 { b2 X ps ) pio D9 D9 X D10
f I EXTEN=0x0, CONT=1,
by S/W 1 by H/W j WAIT=0

13-7 FRHIRIIELEELIR, BRRRA
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ADSTART

me _F i1 F1 C ] ¥ L
EOC ﬂ;ﬂ;w

EOSEQ Al
State OFfF Y crH1 ) cH2 ) cHs Y cHio ) cHo off Y cH1 ) cH2 Y chs {crio) cHo]  oFF
DR p1 ¥ D2 { D5 X D10\ D9 p1 \ b2 { b5 { D10} D9
oysiw T L by A EXTSEL=TRGx, EXTEN=0x1 ( |- F}¥f ), CONT=0
_ SCANDIR=0
triggered ignored %

13-8 FFHIRYERIREE R, FR{HRTA

ADSTART ] Y
TRG _’l‘—| |_ ;|<—| _]
ADSTP Y

EOC AL AL AL AL AL AL AL AL KL
EOSEQ : :
SCANDIR
State OFF X CH1 f CH2 | CH5 fCH10 } CH9 } CH1)f CH2 { CH5 } CH10 CHQK STOP
DR D1 D2 D5 A D10 A D9 D1 D2 D5 D10 D9

by S/Wf \l/ by H/Wj v EXTEN=0x2 ( ‘FB%?)& )’ CONT=1

viggered | ignored_§ SCANDIR=0, WAIT=0

13-9 FrRAIRIIELSLELIR, BRtRA
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13.3.19. #HiEEH

13.3.19.1. EIEHERFEUEYIFF(ADC_DR, ALIGN)

EERIEIREER (S EOC SUF-4ER]), RS REIEMFINE 16 2 ADC_DR #iESHF=5+.

ADC_DR #iE&I\ SATECERIEERI SO HERA K. ADC_CFGR1 FHFas+HY ALIGN (BT %
HHEFIERIITT A, BURRIEANBRITT (ALIGN=0) BRAXIFF(ALIGN=1), #N% 13-5 HIEXIFFHATR.

7 13-5 BYEXITT AR
ALIGN | RESSEL |15 |14 1312 |11 |10 ] 9[8[ 7[6]5[4][3]2]1]o0

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

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

13.3.19.2.  ADC ig# (OVR, OVRMOD)

ADC F#EHIRE(OVR) BIE—MEHF KIS ESM, JRIRFIEIERW CPU RATZIAT, B—MEEEES
LT, MAET ADC IIH.

£ EOC XA "1 MIBRT, XE—NrhvEia&E5em, B4 ADC #iais ADC_ISR EHFEs+HY OVR
AL, A ADC id%k, = ADC_IER FHFes+HH OVRIE BT, F=4—1> ADC i3,
LEHEMHRER, ADC SBEHEHEIRIFIHELEHEAIX MRS, FTRKHIRE ADC_CR FHiFsaT
B9 ADSTP /3 1 k{ZLE ADC 4, OVR #r&E] BIRIEE 1783,

HRESHEMHRT, TTEEXS ADC_CFGR1 725+ OVRMOD i3RIk & ADC RS s P RISHE 2
RISERWES: SFE 13-10 SHAITFE.

®  OVRMOD=0

SRS BN LB ZRIREUERRT, MRIREUESWER. & OVR In&FEA 1, T
R RS W R TEER I ER.

®  OVRMOD=1

RS — I RAARE R B = EUES 7es, STAIKIZAVEUEER. & OVR InSREN 1, NISEHRIERIREHHT
17E ADC_DR HFssfFiE i kitiERE.
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ADSTART *

ADSTP i
EOC \l;ﬂ;‘ \;A W
R L i L
EOSEQ L ; i ; %
j j j . ! ! . .
I RN
State OFF )} cH1 )} cHb ) cHb Y cHad f cHo Y cha) dH2 { cHd f cHioy crof T stop
| | | | | | | |
DR o1 Y o5 | o5 Di0 : i)1 Dzi D i { i D9
(OVRMOD=0) i i | A 1 1 1
| | | L | | i
DR 3 T 5y ] T ' T
(OVRMOD=1) ot d ot e fow Dib Fl R me —
| | | I | | |
Read access |_| |_| |_| |_| |_| |_| |_| |_|
by S/W T \l/ by H/Wj v overrun overrun

13-10 JEEFE

13.3.19.3. EMEEIRET
& ADC RURLIRERIE, FIRFFIRTHREskEsl. XMERT, i@ EOC fRGREREAIHRTAEL
BEMEREIE, UERIEIRERET, 7€ ADC_ISR E17284hH) EOC &N, LHATENIE ADC_DR 77880
HEH#A{E, ADC_CFGR1 Z728-AY OVRMOD {EJEC A 0 SRETEIT &4,

13.3.19.4.  {EIHSTER THITHER
LEEERE— S MNBEEFRERGREREEENNNA, XFERT, OVRMOD fI#RES 1
B¥4N RS OVR R, = OVRMOD=1 B, S#EFHAaEEELE ADC d455H#E ADC_DR FHFsa+H
R — B NRITRIRREE.

13.3.20. {KIEEiSTE

13.3.20.1. BniER RIS,
B aER LR A A F ARG T SR AR U R e PRI MERE, BATEXMER TARSZ~4%
ADC FHAIIE .
HIRE ADC_CFGRI1 FHFssHH WAIT 3 1 B, —MNRNERIRREENIZRY ADC iRt EsEE (tban
ADC_DR FHFesHIEHEHRIEZENG, EOC In&EMiaR) iR, &FE 13-11 BaibRFIRMERN., XE—
FREIER. ADC REFBEIERM RSIEN ADC HUEIRENTGIE.
i HIEEERDEBEHERTENBER T, (LR R E S 2RS.
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ADSTART t
ADSTP Y
EOC Al N \ N
| I
| | i |
EOSEQ ; : \! :
i i | i
State  OFF { cH1 ) by J cHs oY Y cHok pw!f cHi} by Y cHs ) stop
| | | |
DR | | i i
(OVRMOD=0) D1 D5 | D9 b1, D5

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

oysw_T | byrw Ay

13-11 ENREIREEHET(

13.3.21. {&IEIIE

TEHIEAIIhEEHTE ADC_CFGR1 2517885 AWDEN (UBMESEFE. ©H BT SEFmEfa—EiEmy
FrEEEEEREEE(EL), B 13-12 RS TRRFRrrR. &IETNEENE—BE Rt
FrEEElsiE, Wk 13-7 SIS PEEIEE.

NREYREERERBTREESRSTSEHRERR, BUETERREM AWD HEN. REHRRE
ADC_TR FHzasth. EIEI MEHHEEILIRE ADC_IER FH7=58HH) AWDIE {i3kf#ERE, AWD tREAIA]

=
=

REHS 1 k8T, SERIEIEDHERIT 124 (B RES[1:0] MECE), HImIZ@ENRLALRTEE,
R/ BB R AR R R IR XS TT 2 12 ATV TELRR, TSR 13-6 B MLLE.
iT: ADCEHIINBIE 0 A FFR—BEEiE 1.

& 13-6 A TR

N RIS ML .
ARE WD) g, R BE s
00: 12 fi DATA[11:0] LT[11:0] and HT[11:0] -
01: 10 fiz DATA[11:2],00 LT[11:0] and HT[11:0] FIF W /RECE LT[1:01F0 HT[1:0]5 00
10: 8 iz DATA[11:4],0000 LT[11:0] and HT[11:0] FAFAJRBCE LT[3:0]%0 HT[3:0]9 0000
11: 6 i DATA[11:6],000000 LT[11:0] and HT[11:0] FBFW/RECE LT[5:0]0 HT[5:0]/9 000000
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Analog voltagi‘
HT
Guarded area
LT >
13-12 I AT PRPX
= 13-7 I=HE EEEE
ERE R REE AWDSGL {3 AWDEN {if
7 X 0
FrEiBE 0 1
BANEE 1 1

13.3.21.1. ADC_AWD_OUT (FS#fithr=4%

BE IS5 — 1 REREHES48%XEk, ADC_AWD_OUT EiEiERRH FERE TIMIA ETREIN (MR

fihR) .

[EREEI AT, &E0E ADC_AWD_OUT:

B H493 AWDCH iSEEREERIGE HRENSRESRKTHRENRRER, BikE& ADC_AWD_OUT,

B AET—MEID AWDCH IBERIBERIRERC 5, HIRERERENEEZRN, I ADC_AWD_OUT
S, MRT—MEEENEEEIE B HRENSBESETHENREE, WeBRES 1.

m  ZF ADCHI (45 ADDIS i8EX 1 i) ADC_AWD_OUT theEfil, BT, (S (ADSTP &
BH 1) 28k ADC_AWD_OUT K7,

B CREEAEIE OREE, AF0E ADC_AWD_OUT RS,

AWD RSB S B HRIREEER: AWD ixEx) ADC_AWD_OUT RILERSSEENE (Flan, MNSRE4k

iBRZiREG, ADC_AWD_OUT aJLAH:, M AWD iR&ERIFA 1) .

ADC_AWD_OUT {551 PCLK 4 A,

LA RSELEIESR ADC FEHREERATHAT.

13.3.22. REERSHIRNESEBE

IREERERALIARNERMRIZEE (T)),

IR REENEREREE] ADCINBE, oJATRIMERSNBEER— M E. REERSEAIRER Y
KT EUEFAMEHRT Ts_emp FIGR/IME. ZREEREERRT, (ERESTLIE THEBEER,
REERSRHBEREEMEETHUXER, BRIBETIZZEEX, BRCRSBHME. ATREX
NERE, 8—RIREESHEEUNEIRE HH BREFERRFEXE.

WESERBE (Vrernt) REE—MIEBERILLE ADC FILLERES.

it WRIRE TSEN, VREFEN REGEMANAREE: BEMER»KSS. Veernt, f1E 13-13 TS and
VREFINT iB&Ff73.
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TSEN control bit

Temperature
sensor

TS_VIN

ADC

BG — VREFINT

VREFEN control bit

13-13 Ts and VrerinT IBE

MR REHERE:
EHE ADC_INS I NEIE
TRIEESHATAS PR — S ERIR T )
f£ ADC_CCR FH7F28+iRE TSEN {ARIGEERTEEEL TR E &GRS
FRIZE#E ADC_CR Z7725+ 1) ADSTART {iZ ( BT FISMERA%AR ) SR/ ADC #tte
M ADC_DR ZFF{Fe8HiZE TS_VIN BB TR
ATIIAIHERE
Temperature (in °C) = M X (TSpara — TScar1) +30°C
TScarz = TScara
TSca ik 85°CREGRESAIRIEE, REBEFRIMEIL: 0x1FFF 0118
Tscau R 30°CREGRESAIRIERE, REEFRIEIE: 0xX1FFF 0114
Tspatase ADC FE3AUsSCirE HIE
i BEERSE MR TIGEERIAEIFIRM Y Veense BE— M E5IATE, ADC N\ EEFEREHEE—
[EshEtia), BEERNXANER, WEZERATIKE ADEN F] TSEN i,
FIAPIERRYSEBEITEERRRY Ve BE

© g M w0 NP

VREFINT = 1.2V = ADC_DATAx X VCC
Tt T 4095
FIA vee BERITE Vehannel
VCHANNEL = ADC_DATA X VCC
T 4095

Veernt BEIREEAN 1.2 V;

Venannel B IEBERBE;

ADC_DATAX 2 Vrerint BIBAYSCRIREEHRLE R

ADC_DATA 2iBiEI ADC_DR HEGEUE;

4095 R~ 12 i,

EHlEsRY Vec BIRB B NEE A2 RBMZER/N. RESEBE (Vrernt) LIRAELEIEF
ADC SREVAIREEHE R A ASRHE HESLAY Vee AR EIKTE,

13.3.23. ADC Hiltk

ADC Aifre] HLA ™ME—S4 74
B (HI—RAYEEIRLER (EOC 17&)
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FryIEEiR4EER (EOSEQ 177)
LIRIE TDIRSALRE (AWD 177)
LREMRERRE (EOSMP 17:)
LRI EHAE (OVR IFE)

JRE R RERER AT RIEIRE ADC

X 13-8 ADC il
rhEREE{ BHHRE {sEREIEH
FEHREETR EOC EOCIE
FFEERRaER EOSEQ EOSEQIE
A RS ER AWD AWDIE
KIEMEREER EOSMP EOSMPIE
U7 OVR OVRIE

13.4. ADC F1==8

13.4.1. ADC FRERFIIRSFHFRS (ADC_ISR)

{misittik: oxo0
£({Uf{E: 0x0000 0000
31| 30 [20] 28|27 ]2 |25 [2a]| 28 [22|21] 20 | 19 [ 18 | 17 |16
Res
15 14 [13]12]1]10] 9] s 7 6 | 5 4 3 2 1 0
Res AWD Res OVR EOSEQ EOC EOSMP | Res
RC_W1 RC_ W1 | RC_ W1 | Rc W1 | RC W1
Bit Name R/W Reset Value Function
31:8 {RE8 -
TEIE
LRI EERIT ADC_TR SF8RENENEHER. REE
7 AWD RC_W1 0 1i8%.
0: TEHEI HEMHRE (HEBRGSERZBMHITE)
1: SEI TSGR E
6:5 {RER 0 -
ADC 3%
. OVR RC.W1 0 LT RERT, Tﬁﬁﬁﬁi%ﬁo ZhS 13750
0: TEHALE (SIRECRAEFIBRIZAL)
1: IHBERE
FRHIERIRE
CHSEL (RS sRI MG BEAIZ AL, RS 1750
3 EOSEQ RC_W1 0 X : M
0: HIFSIRETA (HERHCEMEFERIZINE)
1: HEMRFFAISERY
2 e
2 EOC RC_W1 0 LEIREGIRETREFAIEURERATLAM ADC_DR SH7785iEEIRT,
BHBALZAL. WS 155 05i% ADC_DR F7F85 0

117/279



PY32F002B-C Z75I&EFif

Bit Name R/W Reset Value Function

0: BEERTETH (HERUEENEBRZITS)

1. BEERETMN

REFEERITG, EEREIRIRENRERA, BUEALZA,
BHEE1iE0

0: ALERFEMRER (BE R BENEFBRZINS)
1. REMRER

1 EOSMP RC_W1 0

0 {RER - 0

13.4.2. ADC HRER{#EESFRE (ADC_IER)

{Rigitbiik: oxo04

S(if&: 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‘8 7 6‘5 4 o 2 1 0

Res AWDIE Res OVRIE EOCIE EOSMPIE | Res

RW RW RW RW RW

Bit Name R/W Reset Value Function
31:8 {RER

TRINET PP ERE (L
BB ERARIUE Rt
0: HRINE PPETAERE

1: RIYUEI P hETERE

7 AWDIE RW 0

6:5 {REB - 0

ADC I #hifi{sERe(z

LY S G A=Y ) U aa sl a1

0: ADC i3 #AHiAfhEE

1: ADC i3 #rfsse
P55 R AR {EREfL

B SRR B RS AR P {ERE
0: FFAILERFPHTAERE

1: FryULEsRAI{ERE
AL R T (ERE(L

B ERRE B iR TR R {ERE
0: FEHRiERPITIAFERE

1: FEHRsER AT {ERE
SRIFLER AP {ERERL
AR B SRAF AR T

0: SRIFLERTHTAfERE

1: REFERTHERE

4 OVRIE RW 0

3 EOSEQIE RW 0

2 EOCIE RW 0

1 EOSMPIE RW 0

0 {REE - 0
iE: 2 ADSTART=0 R (F{RI B AEIRIEERT) 4T LB IX L7
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13.4.3. ADC {Z#F7F=8 (ADC_CR)

{misittik: oxos
£(sfE: 0x0000 0000
31 |30 [ 20 | 28] 27 [ 26 | 25 [2a] 23 | 22 | 2 |20 |19] 18 [17 ] 16
caL
RS
15 |14 |13 12| 1n]10] 9 |38 7 | s 5 4 3 2 1 0
Res Vrefbuff_sel btj/fz‘ife-n é‘II?P Res S'?ADIiT gIIDS ADEN
RW RW RS RS RS RS
Bit Name R/W Reset Value Function
ADC iRUEEfEEN, BIHIRERH ADC R, RIESSHREEEE
31 ADCAL RS 0 s 0‘ \
0: IRIETERK
1: 5 1#RIE ADC, B/ 1 RIBRAEERRHRT
30:8 {RE8 - 0
Vrersur B EBIEZEE
00:1.5V
01:2.048 V
10: 2.5V
HE: 178
7:6 Vrefbuff_sel RW 2'h0 F|iE: (1.5V Vrersur FEEFHUEUE0X1IFFF002C;
2.048V Vrersur fEEEFAUTEIE:0x1FFF0030
2.5V Vrersur fE/EEFFRUIE:0x1FFF0034;
fF%0: AItE3IE Ox1FFF002C 2% 16bit {2 0x1501, R
Vrersur fa/fE(E 1.501 V)
Vrersur {F8E
5 Vrefbuff_en RW 0 WS 0E0, 5181,
0: Z2BE Vrersur
1: {5BE Vrersur
ADC {ZIEeHEa <
BN, FLEMEFIEEHTHRIE (ADSTP <) .
4 ADSTP RS 0 LR ETH BRSNS RIBRZ U
0: ;& BIEEH{TH ADC (Z1LEEHRTHS
1: 5 121k ADC, EA 1 RBE— ADSTP 65 EMEHRITH.
3 {RER - 0
ADC jZiie<
REBEROZAIES) ADC 354, 1RYE EXTEN[L: OJNECESRIRE
IR ZEDEE), EERRE RS ARER % EE
2 ADSTART RS 0 o
— TEBREEHERET, (CONT=0, DISCEN=0), iR IR hAT
(EXTEN=00): FEHRSTRiRSLERAT (EOSEQ tRi&)
— TEARELEEEIRRT( (CONT=0, DISCEN=1), SR {4IRzHS (EX-
TEN=00): ¥agtsRing (EOC)
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Bit Name R/W Reset Value Function

- HEERT: #1417 ADSTP &5 /5, [FRT ADSTP tREN#K
S 0 Zhd

0: R BIEfE#H1THY ADC $eitt
1: 5 1 /381 ADC, A 1 388 ADC IETHR(Frl sEIETEA%IR,
% RE24 ADEN=1 B ADDIS=0 FiER{4aI LB 7 ADSTART,
(B ADC BfEgEEIS B RERIEELE ADC 153K)
ADEN ££1F{shgE
BEBEMZELE ADC FB ADC IR, BEEERIZ bit, 24
ADC #2£]E (ADEN #EE{HSZRAT)

1 ADDIS RS 0 0: i&& ADDIS i#{T
1: 5 1ZI1FADC, ¥ 13R7RADDIS {8 IEAEHIT
iE: IXE ADDIS 5 1 B3 RBE7E ADEN=1 }H ADSTART=0
B (FRRISBREHHT)
ADC fEEgERm <

0 ADEN RS 0 BEERNZIFRE ADC,
0: A~#8E ADC
1: {§58€ ADC

13.4.4. ADC EgE&fFs8 1 (ADC_CFGR1)

{misiitt: oxocC
S(IfE: 0x0000 0000
31 30 29 [ 28 [ 27 | 26 25 24 23 22 21 20 19 18 17 16
Res Res AWDCH Res Res AV\'QDE AV(\BIES Res Res Res Res Res gIIESN
RW RW RW RW
15 14 13 12 1 [ 10 9 8 7 6 5 4 3 2 1 0
ov-
WAI | cO . ALl SCAN
Res T i grg EXTEN[1:0] | Res EXTSEL GN RESSEL DIR Res Res
RW | RW | Rw RW RW RW | RW
Bit Name R/W Reset Value Function
31:30 {RER -
EE THEEEE, REAERIEEIZAL
EE PEEEImANEE
0000: ADC 1EHIHINIEE 1
0001: ADC IEHIHINIBIE 2
0010: ADC 1EHIBNIEIE 3
29:26 | AWDCHI[3:0] RW 4'h0 1001: ADC #&#MRNIEE 10
R ADCEHIBMNIEE 0 AR —EEEE 1.,
Hith{E: R8BI
WB8: AWDCH[3:.0] (Ut EREEEEIREE CHSELR 1788
2]
{2 ADSART=0 iY (FRfRISBIEEAITAYEERR) RIFRESEIXL
v
25: 24 {RER -
— 5
93 AWDEN RW 0 ﬁﬂé{ji’ﬂﬁ?u o
BN ERNERRIZAL
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Bit

Name

R/W

Reset Value

Function

0: AMERSEIE 1

1: {EREEMEITR

X4 ADSART=0 i} (FRIRIQBIEFEHITHIEER) RIFREEIXL
i

22

AWDSGL

RW

E—NEESETEEESRERIE

HERETEMRZAL, ERERIIEI 7 AWDCH(3: 0)fii%
BENEE L EREEE

0: EFBIEE LERRERIIE T

1: FE—NEE L (FREE 1

{2 ADSART=0 BY (FfRISBIEEAITRIRR) RITFREFSIXL
iz

21: 17

RER

16

DISCEN

RW

E|SUZseE

BN EMBMRZAL, (ERe/ A MEREARESHER

0: AfEEReIREEHE

1: {FaedrEsnEs

AT ReREFRERELSHR T N (FRBESURT; 2£1HRE DISCEN=1
#0 CONT=1.

X% ADSART=0 Y (FERIRBLIEMEHITRIGER) AT EIXL
iz

15

RE

14

WAIT

RW

EERERE MR

REEREMBRRZAL (e ERE B aREIRE IR

0: BEaEREHMET KT

1: BaRERERRTTH

=5 ADSART=0 RY (HBRIRBIETEHTRIMER) RIFRIEEIXL
1

13

CONT

RW

BURNELRRRARIET

RENgEMEMRIZAL. WREN 1, BEIZMM#mER, Bl

—BERERR

AT ReREFREFIELSHET N (FREESUET; Z£1HRE DISCEN=1
#0 CONT=1.

X% ADSART=0 Y (FERIRBIEMEHITRIRER) AITFIREEIXL
iz

12

OVRMOD

RW

S EEE

YRR EAARIZ, EEETREES

0: Mid#kHER, ADC_DR BFEIREIRE

1: STEEAER, ADC_DR SHERHIRERERS

%24 ADSART=0 i} (HEBRAIEFEHTAVER) SuFiRpSicee
fir

11: 10

EXTEN[1:0]

RW

2’h0

SMERf A EREFIAR MR

B ENREFNBRRZAL, RN RN ERE
00: FEHARARICNAGERE (Y EEEHR)

01: EFHnmEAmAi

10: TREEERERAAET

11: _EFHEF AR AHRA R
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Bit Name

R/W

Reset Value

Function

X=5 ADSART=0 i} (FEIRIQBIEFEHITHIEER) ARIFRHEIXLE
7

9 RER

8: 6 | EXTSEL[2:0]

RW

3’h0

HMNERRRHi AR SR
ZADEIRI N R SR
000: TRGO(TIM1_TRGO)
001: TRG1(TIM1_CC4)
010: (fRE)

011: (fRE)

100: (fRER)

101: (fRER)

110: (fRER)

111: (fRER)

5 ALIGN

RW

HUEXITT

BRI EMBRZAL, ERENTTHANTT

0: AXIFF

1: EX$3F

X2 ADSART=0 i (FRRIRBLIEEHITRIRIR) RIFRHEIXLE
i

4: 3 | RESSEL[1:0]

RW

2’h0

RO PR

IR EZA DRI D YR

00: 1243

01: 10{:

10: 81

11: 64

{24 ADEN=0 R R ER{HREIX LA

2 SCANDIR

RW

b= Iyl

B EFERZAL, EFEAEFSER

0: ML (MEE 0 ZiBi& 10)

1: AT (MEE 10 EiBi& 0)

X2 ADSART=0 Y (FRERIRBIETHITRIER) RITFRIEEIXL
iz

1: 0 {REB

13.4.5. ADC EeB 5738 2 (ADC_CFGR2)

{migithtk: ox10
S{IE: 0x0000 0000
31 | 30 | 20 | 28 | 27 | 26 | 25 [ 24 [ 23 [ 22 [ 21 | 20 | 10 | 18| 17 | 16
CKMODE Res
RW
15 |14 13|12 |unfw|9o |87 |65 ]|a]3]2]1]o0

Res
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Bit Name

R/W

Reset Value

Function

CKMODE

31:28 [3:0]:

RW

4’h0

ADC RI#M&E(, BAANREMBRRZAL, EXEHL ADC RIRS

iR

0000:
0001:
0010:
0011:
0100:
0101:
0110:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
Hifth:
¥4 ADC FfsE8EAT ADCAL=0, ADSTART=0, ADSTP=0 ]
ADEN=0), B4 IITFRIEIXLAL

PCLK
PCLK/2
PCLK/4
PCLK/8
PCLK/16
PCLK/32
PCLK/64
HSI
HSI/2
HSI/4
HSI/8
HSI/16
HSI/32
HSI/64

27:0 {REB

13.4.6. ADC FifHJRIFF=E (ADC_SMPR)

(Risiit: ox14
S(IfE: 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
Bit Name R/W Reset Value Function
31: 3 {RER 4 - -
SREERT SR
LY eI [ EANVRvig e SR =) e = ]
000: 3.5ADC Rfth/EHA
001: 5.5 ADC R$hfEIEA
010: 7.5 ADC Ad$h/EEA
011: 13.5 ADC BJfH[EE
2.0 SMP[2:0] RW 3’h0 e
100: 28.5 ADC Ri¢hfEIEA
101: 41.5 ADC FJ$P/ERA
110: 134.5 ADC Ad§hfEIER
111: 239.5 ADC At§hfEIEA
{3 ADSART=0 Y (FRfRISBIEEIAITAYEER) SIFTE
BixX Ly
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13.4.7. ADC &I PFESFEE (ADC_TR)

{misitbhit: 0x20
S(ifE: OxOFFF 0000
31 30 29 28 27 | 26 | 25 | 24 | 23 | 22 | 22 | 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 Reset Value Function
31:28 RE5 -
BEIE EERE
47 AVE = NE b =
9716 HT11:0] RW pp— 4ETES, mw;;ugnz%m@ & \
{XZ ADSART=0 Y (FA{RIQBIEMHITRIRER) R
BixLef
15:12 {RE5 -
BEHIE PEERE
, B4R, ENEUE R EEE
11:0 LT[11:0] RW 12'h0 y g R
XY= ADSART=0 if (FR{RIRBIEMHITAIREIR) iFit
BixXLef

13.4.8. ADC iBi&i%iFH1Fes (ADC_CHSELR)

{misitbit: ox28
£({Uf{E: 0x0000 0000
31 [ 30 [ 29 [ 28 [ 27 26 25 24 23 22 21 20 19 18 17 16
R’Se R’Se R’Se R’Se R’Se Res Res Res Res Res Res Res Res Res Res Res
15 141312 | 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | Re | CHSEL | CHSE | CHSE | CHSE | CHSE | CHSE | CHSE | CHSE | CHSE | CHSE | CHSE
s s s s s 10 L9 L8 L7 L6 L5 L4 L3 L2 L1 LO
RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31: 11 RER .
B 10 (Vcc/3) HEiE{ERE
0: RitFizEE
10 CHSEL10 RW 0 1: EhizEE
X34 ADSART=0 i (HRIRBIEFHITAIRER) IR
HEizZfL
BB 9 (Vrernt) EF(FHHEE
0: RitFiziBE
9 CHSEL9 RW 0 1: EhzEE
{XZ ADSART=0 Y (FA{RIRBIEAITHIEIR) RIFIK
HEizhL
BE 8 (Ts.vin) BEEZEfERE
8 CHSELS RW 0 0: FEPizEE
1. ®hiziEE
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Bit Name R/IW Reset Value Function
X2 ADSART=0 B (HRIRBIEFHITAIREIR) IR
HEizZAL
EEEE

LA ELEIXLLRT, BN L iEE

0: FEEEENIEE-X(x=0-7)

1: EEHNBEE-X(x=0-7)

X2 ADSART=0 if (FR{RIRBLIEMIHITRYREIR) IFR
HBIXLLA

7: 0 CHSELx RW 8’h0

13.4.9. ADC #ig57F8% (ADC_DR)

{Rigitbik: ox40

S({{#: 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]
R I RITRIJITRJTRI]ITRIJIJRIJIJTRIJITRITPRIRITITRIRIRI]IRITR
Bit Name R/W Reset Value | Function
31: 16 R85 - - -
EEHREIE
15:0 DATA[15:0] R 16’h0 ZAIRRIEN. SRFERERK TS TR, SRR
FEHREAXYFTHN.

13.4.10. ADC Bt EFIIASSFEFER(ADC_CCSR)

{Rigttblik: ox44
S({E: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CALON. CALSUC | OFFSUC Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
R RC W1 RC W1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CALBYP CALSMPJ1:0] CALSEL | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
RC W1 RW RW
Bit Name R/W Reset Value Function
ROEIEFEFH TIRGAL, R ADC RUEIETEHTT.
31 CALON R 0 1: ADC RUEIEE#HIT
0: ADC B LEREREHN ADC 1
RIS,
F~ ADC BARERERHIN. BHE 1, KEE1
B0;
CALON=0, CALSEL=0,CALSUC=1: FRURE
CALON=0, CALSEL=0, CALSUC=0: XH{7EEHR
30 CALSUC RC w1 0 o
B
CALON=0, CALSEL=1, CALSUC =1: ADC BB&
RIERID
CALON=0, CALSEL=1, CALSUC =0: ADC EER
ROERM
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Bit Name R/W Reset Value Function
OFFSET RUEERZSAL,
F/~ ADC OFFSET REREMI. BHE 1, I
HE1&0;,
CALON=0, CALSEL=0,0FFSUC=0: ADC OFF-
SET BRI
29 OFFSUC RC_W1 0 CALON=0, CALSEL=0, OFFSUC=1: ADC OFF-
SET BRI
CALON=0, CALSEL=1,0FFSUC=1: ADC OFF-
SET &R
CALON=0, CALSEL=1, OFFSUC=0: ADC OFF-
SET LM
28:15 Vimlos - . .
RAEEFZ. 2 ADCAL SO0, MHEE 18
14 CALBYP RC_W1 o 1. ADSZAL BYEL ADSTART BRIRT, HHE 0,
1. REERAENE
0: REERABREEFHE L RERF
AR R Bl
RIELTMER, EEREISREMERAYE TR
#:
00: 24> ADC R /EHA
13:12 CALSMP[1:0] RW 2'h0 01: 44 ADC At$9/EHR
10: 84 ADC FH/EHA
11: 14> ADC RhEIHR
RERSECE SMP RUBHRMIS, RUELREREH,
Bz E R R R IR
RERABILEN, BTAREERENIAS
11 CALSEL RW 0 1: 4 OFFSET LUKEA
0: R OFFSET
10:0 {RER - - -
13.4.11. ADC iBBEESF=s (ADC_CCR)
{misiitt: ox308
S(%fE: 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 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/W Reset Value Function
31: 24 {REB - - -
IREIERREREREN, T AIREFLBRRIZAL, fERE/AERE
23 TSEN RW 0 RS
0: AfiERE
1: {8
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Bit

Name

Reset Value

Function

{3 ADSART=0 it (FR{RISBIEEHITHVER) IFT4t

BiXEA

22

VREFEN

RwW

VrerinT fEBERL, AR EFIBIRIZAL, (Fae/AFERE
VREFINT

0: AfshEe

1: fs5E

X2 ADSART=0 i} (FR{RIRBIEMIHITRIRIR) AIFRt

BixXL(

21:

RER
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14. LLEEE (COMP)

14.1. @9

o REERE 2 NMEBALLIREE (general purpose comparators) COMP, 4352 COMP1 1 COMP2, X
BERAT LM E A BRMAER, BATLAS Timer B&E—R(FER.
EriR s T LARAO RS -

14.2.

BHRIWESHRER, FERIhFEEIIREEIRE
BIMESET
Z53kE Timer Y PWM #itHiERERT, Cycle by cycle RIREIFZHIEIES

COMP EE451%

BMURBEUEENERERBA, ULIRIERIREEE
— 2B 1/0 pin

—  Vreremp(Vrersur/EBJREEE 16 fi 0 E)

i ATLARSOZERER) 1/O B timer ROSINVEDfA

— OCREF_CLRZ44 (cycle by cycle BB FRIEH)

—  REPWMRIZE

COMP1 #1 COMP2 aJLAH & B, window COMP

81> COMP EBhRF=4aE, BIESHMNEFEEI (sleep ##1() AIMREE (J@ID EXTI)

RS R B ISR LS R S T HUeE
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14.3. COMP IfgEsR

14.3.1. COMP {EE

COMP analog
COMP1.INNSEL
FTTTT T < COMP1_FR[0]
v COMP1_CSR(15]
COMP1_INN
PEO[} = - COMP1_OUT
»| filter
PB1[_} +
COMP1_INP f
'l WINMODE
COMP1_EN
COMP_VCDIV_E
_______________________ <«
| COMP_VCSEL
N IR C
|
| COMP_VCDIV
e e <
|
HaFL | VREFCMP
s
COMR2.INNSEL
I_ -r-—- <
| COMP2_FR[0]
v COMPZ_CSf[lS]
COMP2_INN
PAY| = = comp2out
g COMP2_INP - | fiter
PA3) _——+
A
VREFCMP | COMP2.INPSEL
COMP2_EN

COMP_CTRL

COMP1_OUT

»

=

COMP1 interrupt request

pB3

(to EXTI17)

TIM1_BRK
TIM1_ETR
TIM1_Ocref _clr
TIM1 ICLiiE

COMP2_OUT

»
P

COMP2 interrupt request

[ ]pA2

(to EXTI 18)

TIM1_BRK
TIM1_ETR
TIM1_Ocref_clr
TIM1 IC1i i

14-1 LIRS ERIIIERE]

14.3.2. COMP ERIFIRERES

FAVELVERERENGY 110, WIRFE GPIO Z17eath il & s,
trisesm AT LABIS E GPIO BUSFIThEEEE (alternate function) &#£Z! 1/0 pin,
R ATE R EREERIEFh timer U, XZILATEH:

14.3.3. COMP E{sif1Adéh

COMP RGNS iR
PCLK (APB clock) , BT {AECESfFasiRfitidsp

COMP Rith, ATRUERBHGIEE (EIMEABHFRE. EERBEE) MIth, TEEs
PCLK. LSE &% LSI.

EERIZEMAR, PWM EERNESRIE
{#iF§ OCREF_CLR # \H Cycle-by-cycle BBz
AT FFI 2RI IEIR
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COMP {EHRIIERHSEIEE . APB EEF] COMP &S TR
B APBE{i, FIF COMP ZHFEBNEN
B COMPIHEfI, AT ENIIResmBEREE (EilmBNOMFREE. SERBEKSE) e

14.3.4. Window LL#3%32

Window LU ERRIEFR ISR E R B ERETE .

BILAERR LR EIE window LUERER, #RESIAYRRIAE ERATIERERIR MBI non-inverting (+if)
BN, SREMEEEDBIEERIR MR inverting AR (i)

IS fERE WINMODE i, STLMEANELEEEAY non-inverting (+igiNi) IEEEI—, BETE—1/0 pin
BIYEFE, 0B 14-2 window LY IRESFR7R.

COMP1.INNSEL
N

X
COMP1_INN =
- -~ ¥ COMP1_OUT
COMP1_INP -t -
*

~

\\
WINMODE

COMP2.INNSEL
AN

b}

COMP2_INN =
- COMP2_OUT
COMP2_INP + =
VREFCMP ¥~

~

COMP2_INP

& 14-2 window L1358
14.3.5. {KIFEER

Bt ik
Slee 3 COMP F=E40,
P bR R e R eT I R A5 RH: Sleep 82t

14.3.6. LLERESISIR

MERCHITEMEES, REHRSEEHSHINREES. EERikER, NEiHERaRa%HH
RZPBKEE/NVT FRx.FLTCNTX[15:0](x=1,2)IR ERSEIRIIRFE (S SER AT LAMIERR. SIEEIERER, N
FRERAE NS SHER.

R IRE COMP EiRATA), FFRUEKERERTE COMP_EN {E8ERTZTAL.

IEIRNEEYNE 14-3 COMP JEiKFIN:
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COMPEN

FLTEN

s H
Wy i

_>Fﬂ3iﬂ@<— — HIEJFE —
I ] I} 1]

BT IR B R
BT

Ve I R A B FLTONT 27 A7 85 BB IO s, i REIS 1) 9 (FLTCNT+2)T

14-3 COMP &%

14.3.7. COMP Hlff

FrARERI e S POERIERZE] EXTI #2485 (extended interrupts and events) . &/MEREFHRIRAT EXTI

line (17#018) , FREBF-EFUTEESM. BRAHIHRAIEMEIIFERIREE,

14.3.8. COMP %3¢ Vrercvr BEE

14.

EVARESIFERE Vrerone EAILLARERAY non-inverting (+iw) BINRY, RGECE Vrerove AR
Vreremp IE5E Vrersur {E S EHEIRAT

1.F2E ADC #&Rf ADC_CCR F1 VREFEN i, FFE Vrersur SEEBE

2.BCE ADC 1EHRAJ ADC_CR 1 Vrefbuff_sel [1:0], %82 Vrersur R4{2

3.ECE ADC #&EERAY ADC_CR # Vrefbuff_en, {#8E Vrersur BBIE

4.F2E COMP1_CSR HfJ COMP_VCSEL #J 0, %% Vrersur

5808 COMP1_CSR FIf) COMP_VCDIV_EN, {8 Vrerowp

6.F2E COMP1_CSR Al COMP_VCDIV[3:0], %R Vrercwr B9 ERS(

Vrerewp i8R Vec (EASEBEIRRY

1.Fi2E COMP1_CSR #fJ COMP_VCSEL 3 1, %% Ve

2.F2E COMP1_CSR Al COMP_VCDIV_EN, {5588 Vrercup

3.BZ& COMP1_CSR Hf§ COMP_VCDIV[3:0], 3&4% Vrercve B9 ERS (I

4, COMP =&

14.4.1. COMP1 Z=HIFIIKESFHFER(COMP1_CSR)

{migibit: 0x00

S(I{E: 0x0000 0000
31 30 29 [ 28 27 26 25 [ 24 [ 23 | 22 210 [ 201918 17 [ 16
Res COMP_OUT Res COMP_VCSEL COMP_VCDIV_EN COMP_VCDIV[3:0] Res

R RW RW RW

15 14 13 [ 12 11 10 9 [ 8] 7] 6 5 4 [ 3] 2171 1 0
PO-
LAR- Res WINMODE Res Res INN- Res ComP1
pap SEL _EN
RW RW RW RW
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Bit

Name

R/W

Reset Value

Function

31

RER

30

COMP_OUT

COMP1 #iHIR7ZS
ZAIRE, BRET COMPL 7ERIS R ERAgH H
==y

29: 28

RER

27

COMP_VCSEL

RW

Vrercvp SEFBERIEE.

0: Vrersur, 1558% Vrersur BFAEEE(F VREFINT_EN.,

1: Vce, Vrerint# Vrersur £ COMP_VCSEL=1 fd3%
.

26

COMP_VCDIV_EN

RW

Vrercw 88, BFEEFA K.

25:22

COMP_VCDIV[3:0]

RW

4'n7

VRrercmp 737 EIERE
:1/16

: 2/16

: 3/16
4/16
5/16
6/16
7/16

: 8/16

: 9/16

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

21:16

RER

15

POLARITY

RW

COMP1 G AR Hi5E 1%
BEenEn 5

0: AxME

1: kM

14: 12

RER

11

WINMODE

RW

COMP1 window & (8L

0:5%4) window #&={;, COMP1 B9 non-inverting (+
i) MAZ PB1

1:FF/3 windows t&Z,, COMP1 non-inverting (+ifg)
EINE COMP2 B9 non-inverting (+i)

10:6

RER

INNSEL

RW

COMP1 inverting (-ith) HINIER
0: COMP1_INN 38 PB0O
1: COMP1_INN kB8 PB1

4:1

RER

COMP1_EN

RwW

COMP1 {8
LAET S
0: &)+

1: fshge
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14.4.2. COMP1 &5 1328(COMPL_FR)

{misititik: 0x04
£(sfE: 0x0000 0000
31 [ 30 [ 29 [ 28 [ 27 [ 26 | 25 [ 24 | 23 [ 22 [ 20 | 20 [ 19 [ 18 | 17 | 16
FLTCNT1[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 FLTEN1
RW
Bit Name R/W Reset Value Function
ELERES 1 RAFTRIRIT RS
SKHERTERD APB B LSI 5% LSE, JERITEETRE, F
31:16 FLTCNT1 RW 16'h0 *ﬁg \EF# ] jz & ’ ,széﬂz{ & 2
FEREOREERITEER, SRS,
SEAETTHEEEA=FLTCNT[15:0]
15:1 {REB - - .
EriRes 1 $FiRiRINeeRcE
0: EEIFEFiEiREhEE
0 FLTENL RW 0 ’l\fﬁﬁf f&mi
1: {EReEFISiRTINRE
FR IZAAE COMPL_EN /9 0 BTE&{I

14.4.3. COMP2 {ZHIFIKEHFEE(COMP2_CSR)

{misittik: ox10
S(I{E: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res COMP_OUT | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res Res Res
15 ]i 13 12 11 10 9 8 7 6 5 4 3 2 1 0
L?_Ar% Res Res | Res | Res | Res | INPSEL | Res | Res | Res Isl\g\:_ Res | Res | Res | Res C?g:\'rz
RW RW RW RW
Bit Name R/W Reset Value Function
31 RER 2 - -
30 COMP_OUT R 0 COMP2 A
ZMRE, BRMT COMP2 ERIIHR SRS HEE,
29: 16 {RER - - -
COMP2 R14i5%HE
15 POLARITY RW 0 0: ARE
1 RFA
14: 10 {REB - - -
COMP2 non-inverting (+im) WABISEIEFR
9 INPSEL RW 0 0: PA3
1: Vrercwp
COMP2 inverting (-ifr) BINBHESIERE
5 INNSEL RwW 0 0: PA4
1. PA3
4: 1 {RER - - R
0 COMP2_EN RW 0 COMP2 {§8EfI

133/279



PY32F002B-C Z75I&EFif

Bit Name R/W Reset Value Function
PHEEAE (NRSEHRE)
0: &)
1: fFge
14.4.4. COMP2 jEilE1F83(COMP2_FR)
(Rigithit: ox14
S(I{E: 0x0000 0000
31 | 30 [ 29 [ 28 [ 27 | 26 | 25 | 24 | 23 | 22 [ 21 | 20 [ 19 [ 18 [ 17 | 16
FLTCNT2[15:0]
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
Bit Name R/W Reset Value Function
LUiRes 2 RIEIERIT RS
SREERTER/9 APB B8R LSI 8 LSE, JEiRiTE . F
31:16 FLTCNT2[15:0] RW 16’h0 7'<$$T€EF7'J N EE A I I&II_&{EEJEEE 2
FEREUAZESRITEUER, SR,
KT EEHA=FLTCNT[15:0]
15:1 {RER - - B}
EUiRES 2 e RINEEm E
0: ZEIFHFIEiRThEE
0 FLTEN2 RW 0 S
1: EEEEIEIRIRINRE
R IZALNFE COMP2_EN 79 0 B &1
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15. SRiEHIEMR (TIM1)

15.1.

TIM1 @&t

BRI (TIM1) B— 16 VABFEREHRREAR, HEER— I RENTS SRR,

EEESHAE, E8NERNSSHINTERGABR), SEFERHRTE LR, PWM, 8RN
XEFERIER PWM),
(EFAERS 28T $M=RA0 RCC R MEHITIO SRR, RILASCIRBK A SR R EEA M LM BTN =R

=

TIo

BREHERRRTIM)MERERRR(TIM)ZTEIRVAY, BIAEFEIRR. eI LURSERE.

15.2.

TIM1 =451
16 (L. [ REE R A A e

16 (URI4RIED SN, FCIFXITHEERAVRTEPSREREET 1 2 65536 AI73SR

ZiA 4 MIRIREE

— BARER

— R

— PWMP4E (BEEEROMTHER)

—  BjmRzlEH

SEX A AT JmAERI B A MaT

(ERINRE STz ERS a0 ERS 2R ELERIRI S FE RS
BT, T SIEERNE, FENERSRNSER
MEBMAT LIS ERIEHESENSEMREMERNRE
Sl asc Y =S

— B AL BTal, HEEsnt (BEREEERINBA)

— RS

—  BARER

— e

— FEBA

FHEETR (IEXR) JmiSsst/ e RRIE/RE =R
R NE S NERRT P B R R R IR E R
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Internal clock(CK_INT) .
ETRF Trigger TRGO
ETRP Controller >
M1 ETR [:J ETR Polarity selection & edge Input To other timers or ADC
- detector & prescaler filter 16l
ITRO ITR - Slave

MRl ————— > | ] TRC TRGI Reset, enable, up/down, count

ITR2 —————————————— | 5 Controller
.
ITR3 TILF_E > mode
»
_>
TI1FP1 » Encoder
TI2EP2 > Interface
REP
register
U ul
—»| Auto-reload reg - _ oy
epetition u
Stop, clear or up/down | |——> counter v
Prescaler

C

- o, \‘\)u ccu ,, TIM1_CH1

IC1 OC1RE
—P{ Prescaler IC1PS CCl1 register ’—q DTG

’ XOR TIL | Input filter &
TiIM1_cH1[ } IEN edge detector |Tj1Fp2

Output
control

[ ] TIM1_cHIN

bl

TI2FP1

oI oG
TI2 Input filter & IC C2REF
TIM1_cH2[ p TI2FP2 3 Prescaler —IC2PS [ 0o register ? p— Output E&.

TIM1_CH2

_|
vy &
(@)

(@]

gu
ﬁc

s

edge detector control TIM1_CH2N
TRC —» A
I
TI3FP3 » C%H‘\, 1 cal [ ] TIM1_CH3
T3 | il I3 C3REF|
TIM1_CH3 [] nput filter & — 3 prescaler | —IC3PS CC3 register DTG Output
edge detector |1|3Fp4 control TIM1_CH3N
—> A A
TRC }
Cc4l
TI4FP3 > il y Uy ! il 5

T4 Input filter & |
TIM1_CH4[ J———> putti TI4FP4 g}{ Prescaler | —C4PS CC4 register OCAREF Output | OC 1 TIM1_cHa

edge detector control

TRC — ETRFT 1
TiM1_sKIN[ —BRK Polarity selection
Internal break event sources /

15-1 BRIEHIER BRIRITIEE

15.3. TIM1 IngEhsiAk

15.3.1. BEET

AJRIESRIEHIENSRNERERDZ2— 16 (I HSRISEEXNENREFFR. XMIEETLUEL
. BTNHESEEE LA TETHE. ARt R sRes oSSR,

THEE,. BRSNS Es LIBHRHES, BEH SR EETESHAER.
RIERITEE:

B HEEES TR (TIMI_CNT)

B osnRES T (TIM1_PSC)
B BFERHSFFS (TIMI_ARR)
B EEIHEEESTES (TIM1_RCR)

BERES T TRt aal, SE EENEREN S Fa S n a7, RIBE TIMx_CR1 &
FRRFPRYB R TR ERE( (ARPE) HIRE, TEESFasiIABHZBISESRIEHRSH VEV
RMEXEIR F57ae. SITEERAT Eial (M T™HEEINT™@SEN) 3 TIMx_CR1 ZFHZ28+HRI UDIS
\ZFT OB, FAEEHSME. ERSHOaLIBRGT4E,

THES o MesART#Pi  CK_CNT IK5), (NHIRETITEEE TIM1_CR1 HFaS+RYITEEEERE(L
(CEN) B, CK_CNT A 8B,
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IR, EIRET TIM1_CR1 25778809 CEN (9— MTHPERARE, iHEEETTiaITEL.

b porld S

T smeR I LA TR0 $99% 1 1) 65536 Z[AIRYERED . BEET— (ETIMx_PSCHFR+H)
16 (\UEraiz IR 16 (Iit4Es. RAXNMEHSFRTEER TR, CrREBEniThINHEE. HIRo NS
RISEHE N IR BRI HR A,

| 15-2 FE] 15-3 {5 T TSRS TR, BBOTEERSHRIGIF.

oK _psi gy

CEN

Timer clock = CK_CNT ﬂ H ﬂ H
Counter register F7_)(F8)(Fo ra(FB) FC) 00 o1 X 02 03

Update event(UEV) T

Prescaler control register 0 < 1

Write a new value in TIM1_PSC

Prescaler buffer 0 >< 1

Prescaler counter 0 ﬂnﬂuﬂnﬂ
15-2 IS SREEMISEIM 1 353 2 B, THEEERIRTFE

CEN ‘
Timer clock = CK_CNT H H
Counter register F7 F8 m@m 00 01

Update event(UEV) T

Prescaler control register 0 < 3

Write a new value in TIM1_PSC

Prescaler buffer 0 >< 3

Prescaler counter 0 ﬂanﬂﬁa
15-3 TR IREEHISEUA 1 225 4 B, HERESHIRT FE

15.3.2. it#=3tE

[ iR
[ ETHR, 2M 0 BIBFEREERNTHERS, REXM 0 BFFmitE, FHrE—MTHaHS M.

IRESTHEHER, WERLHESRES/UR (MESHSSRIRE) &, FEENSG. a, &
BMERHN, FEERSM.
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£ TIMx_EGR FH{Fes (B A ek & EFAMEIEHIED)IRE UG (BRI LIF=E— N EHRSEH,
RE TIMx_CR1EF/F2RFRIUDIS I, THEmTLABEIEEHEM,; XFERN T BRAERTESSFasTENT
BEREHT FaEfFes. £ UDIS (iES 2RI, BAT-EEHREH. B2, 1HLEEN 0 FHAENE, Mo
IMER M 0 FHAEFTEaI(EMDRERAEEARE), ok, MIRIRE T TIMx_CR1 FHFesHHI URS I(5%EHEF
EINEK), 88 UG (S —1NEME M UEV, (BRKZE UIF irESEIARF4EFR). XEN TR
RIET T IEBRITERESRT, RIS P4 rsR - i,

IRENEHEMIT, MENT TR EH, BARN(RIE URS )IREFEFIFSAL(TIMX_SR FHi7es
shEY UIF fi7).

B ESIHEEEHENINEN TIMx_RCR FSEHNRE.

B B EREE FE RN ENEATEEESFRE(TIMX_ARR),

B TAOIRESAIR P X BN TS FsAYE(TIMX_PSC HEFSEHNNA).

TELH—LFIF, 2 TIMX_ARR=0x36 FfitEEstE AR ESTER RAIEHIE.

o _psc STy

CNT_EN ‘

Timer dock = CK_CNT Uyl Uyl
Counter register 31 (32)(33)(34)(35)36) 00} 01)(02)(03) 04) 05} 06 07
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

15-4 THERERRT P, EBRT RO 4EF70 1

o psc JTUrUyUyue gyl
CNT_EN |

TN 0N nnn
Counter register 0034 ¥ 0035 X 0036)(0000 ) 0001 ) 0002 X 0003}
Counter overflow | ]

Update event(UEV) [

Update interrupt flag(UIF) \

Bl 15-5 IHEL=RAT PR, AERRTTREF 9 2
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CK_PSC m m W

CNT_EN

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

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

15-6 IHE=RATFRE, PERRTHP SRR F /o 4

CK_PSC u UUUUUUUU

CNT_EN ‘

Timer clock = CK_CNT ﬂ

| ||

Counter register 1F 2d
]
[

—

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

15-7 IHEERRI R, EBRT O 4RE T/ N

o psc Ty
CNT_EN |
Timer dock = CK_CNT Uy Uy

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 RIRIEFIEH(TIMI_ARR jRBTERN)
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o pse UuUutuUiU Uyl
CNT_EN |
Timer dock = CK_CNT Uy uguyl
Counter overflow [
Update event(UEV) [

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36

Wal

Auto-reload shadow register F5 >< 36

Write a new value in TIMx_ARR

B 15-9 H#4E8ATFE, 25 ARPE=1 RIMIEFHEHFREN T TIML_ARR)
A TiHEER
MTTEEL, WBsiEEENEFRRATTHEE 0, AEEFHFENEMEEENER T, F4+— a
TiaHEA,
MRFERATESIHIEE, YA THESTESIHTHEFES(TIM_RCRFIRERIREE, BrdtEHmsaH
(UEV), BREIRITEES Niait AT EEMT,
£ TIMx_EGR FHZes P (B A s E FRMNEIEHIES)IRE UG i, REFRILA=E—NEHEH.
IRE TIMx_CR1 FH772809 UDIS f7aJLAZELE UEV S, IXFFRLABR MRS Faa P E N BN E#HE
FE1Fes. B UDIS ISR 0 ZRIASFAEEHMEM. R, IHEE SN SRIEmMEESEHHFSEIT
%, FEMOIMESITEEIERM 0 FR(ERDIRREHAE).
ok, WRIZE T TIMx_CR1 EHfFes+H URS (EEFEIEK) , RE UG frEF~4—E#EH UEV
BARIKRE UIF in&(EHAF=EFED, XEATERAERERREMIERIT R, RNFEEHFER
FhikT,
LBREFEIEMR, IENSEREEER, HEGRE URS UANRE)EFREAL(TIMX_SR HEes+H
UIF i) iR E.
m  ESIHHEHKEEN TIMx_RCR HZSFHINE
B T SRESRY R RS I INE TR EAYE(TIMx_PSC SHF2aR9(8).
B HERBEMERSSEREE M ATERE(TIMX_ARR HZEFRHINS).
I BoEEHEITSEEERA A EN, BT — N EEEmEENE.
TEERT TIMX_ARR=0x36 R ARIAT#HSIE FNit#1Es1T /a0 — LR,
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CK_PSE

CNT_EN

Timer dock = CI_ONT JERRRRRERNRRRN

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 BT REl, WERRT RO SRR F 0 1

CNT_EN

T T T

Counter register

0002 0001 0000 X 0036 X 0035 X 0034 0033

[

[

Update interrupt flag(UIF) ‘

15-11 iH4sRd B, RERRITRO SRR F 2

CK_PSC

CNT_EN

Timer clock = CK_CNT H ﬂ H ﬂ

Counter register

0001 0000 0036 0035

Counter overflow

Update event(UEV)

Update interrupt flag(UIF) ‘

15-12 THE=RRI P E, OSBRI RS F 0 4
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CK_PSC Uuuuuuuuuu

CNT_EN

Timer clock = CK_CNT ﬂ ﬂ H

Counter register 20 1F /00
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF)

15-13 ST, SRRSO SREF A N

oK pse Uy Uy

CNT_EN ‘

Timer dock = CK_CNT U Uuyl
Counter register 05 EEEE@E
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 (4RI FE, SiRBERRE AR EHEM

FRRRIFFHEN (B LA TE)
ERRIIFFHRI, ITEEEM OFFETHEREIEIINEAYE(TIMX_ARR F1788) -1, FE—MT#Es BaSEd,
RIERTIHEE 1 FARFE— MR Tasd, AREMN 0 FHRERITE.

FRIXITHEIVE TIMx_CR1 E77=8HHI CMS AFT 0 BT, BEfEcERHHRTURT, Hbra T
RS MERSHREN, 2 ENHERS (hRYFEL 1, CMS="01") B LIRS (FRRIPFHED 2,
CMS="10") MM T (FRIYFRI 3, CMS="11") .

FIERT, ABESA TIMX_CR1 $#I DIR 73E{Z. EHE4EHFERZRIRTETTFA.
LSRR L8R M RN EBHSGE, BITBEE (RESE ERMNENESS)IRE

TIMX_EGR FHFa81Y UG (UF~EE#EM. Afa, THERENN 0 Fiaitsl, FoesthEHRM 0 Fn
.

IRE TIMx_CR1 FHfFaa+HY UDIS fAJLAZELE UEV S, XEFR]LUBRERTRE S TR BN ENE
W &7 Bt UDIS 54 0 ZRIASFEEMEM. A, HEERNERIESRIENEINERY
8, 4rerm Eam T4,
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Ak, WRIZE T TIMx_CR1 HFEa+HI URS I(EEFEEINEKIER) , IRE UG (P4 — &S UEV
BARIKE UIF in&(EAFEFENER), XEA T BRERERIREMITERITEE, R F=EEH
p7xaalili

BREFIMEME, ATERSEFREEEN, FEIRE URS UANRE)EMIFSAL(TIMX_SR FHiFE+RY
UIF i) IR E.

B ESIHSEHESN TIMx_RCR HERFHRS

B FDSRESAYE RS IS TS (TIMx_PSC ZFHF28)RI(E.

B SERBEMERSSFREEM ATERE(TIMX_ARR HZ8FHINS)

i MRENHEEEGEEMEERN, BNERSEETHBRERAZFWET, BT EREEm
HIRYEGHEES S Y E)

TEER T AR SRR T IHE T o — =01,

_psc AR RREANRERRAR AR Ry

CNT_EN |

Timer dock = CK_CNT uuuuyudd Uy Uyl
Counter underflow | ]

Counter overflow B

Update event(UEV) | ] [

Update interrupt flag(UIF) ‘

Bl 15-15 IH#=RATFE, MERRTHPOSREF /9 1, TIMX_ARR = 0x6

o psc JUtuyUuvriyyyl

CNT_EN ‘

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

[

Update interrupt flag(UIF) ‘

15-16 LHEERATFFE, AIBBATSTSAEF79 2, TIMXx_ARR=0x36
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oK psc L UL U

CNT_EN ‘

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

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘
Note: fEoverflow = AE UIFIT,  H ] 5458 X2 sl 13l o8 37

15-17 LAY FE, PIBBAT$h3 SR F79 4, TIMXx_ARR=0x36

CK_PSC u u

CNT_EN ‘

Timer clock = CK_CNT H

Counter register 20 1F

Update event(UEV)

oy o )
Counter overflow T
[
’7

Update interrupt flag(UIF)

15-18 ISR E, ABRITtTDSREF AN

o rsc utuuiuuddusyyl
CNT_EN |
Timer dock = CK_ONT Uy Uy Uy
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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CNT_EN |

Timer dock = CK_CNT Uy uuyy Uyl
Counter register F7
Counter overflow [

Update event(UEV) [

Update interrupt flag(UIF) ‘

Auto-reload preload register FD >< 36

Wal

Auto-reload shadow register FD 36

Write a new value in TIMx_ARR

15-20 1H84ESATFE, ARPE=1 FSRYSEFE4(IHEREsEH)
15.3.3. ESITE1ES

RTEETTHER T X FitHEEm L. mTEHNERSHNEEN. BXFE ENAESTHEETTHEIZS

PR, IXTER4E PWM (EEREBEHRN.

XEWEES N+1 RIH R T imh, SRR EsEXRR 757 (TIMX_ARR BiER

HEFEE, TIMX_PSC Mo Mess7as, FEEHRER THHK/LLREFEE TIMX _CCRx) , N 2

TIMx_RCR ESit#EFsPHE.

BEETHERE MR — RIS

B [ EHEE eI eSS

B[R TR AT AT

B OSSR TR ERFIEX TiEht. SBAXERS T PWMNSRABEIRERA 128, (BEEEBES
N PWM EER 2 XE#F L=, .

ESIHHBREEIMNEN, ESEREMH TIMX_RCR HEENEEN. LUFEHBEHHRETE (BTRE

TIMX_EGR HRJ UG {i) SEBEIBEHIMESETIZE=4, WRCESIHE=ENERS ), ZREE

#WEM, FHE TIMx_RCR HERFHINBSHEREIESITEEE.

FEPIEFHEIUT, XTF RCR WIEHE, EMSMRAERELR. E TG, XBURTIREA RCR HF

22\ AT ISR TTIA. BRSNS 2 /EE RCR, E LS4 EHHEM, Fl0, XF RCR = 3/,

BB HWTERS 4D EERETRES (BURT RCRIESEANIE) .
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counter-aligned mode Edge-aligned mode

upcounting downcounting

TTUAAAA AL NN

el A B I A AR A RRRN
ANV AL NN
B P P FE P N N A S A B
ANAAN - WAL NN
e S S R A R S N

TIMx_RCR=0 U

m

TIMX_RCR=3 UEV  —s»n TT TT TT T T T T T T

TIMx_RCR=3 andre- |

synchronization UV~ —s T T T T T T T T T

By SW By sW By SW

Update event: preload registers transferred to active
registers and update initerrupt generated

15-21 ANEHRI FEFNEREAIFIF, K TIM1_RCR NEHFRIRE

UEV —>»

15.3.4. B3$hiR

THEERAVRT PR e LA LA B SRR At -

B OERETER (CKLINT)

B SMERRTEREL 10 SNEREING B

B HMERATEMESL 20 SMEBELAIA ETR

B OERELARBIA (ITRX) : RE—EREEAS— N ENZERIMSIRES.

FIEBAYEHIRE (CK_INT)

WERMEZIEHIBEMFEELE (SMS=000) , M CEN, DIR (TIMx_CR1 Z7F88) 1 UG {iI (TIMx_EGR &HF
) BELLAEHIG, FEREWTHHMER. RE CEN IS 1, T IReSIRTHPgH A ERRT#
CK_INT 244,

vt iuuuyuy

UG D
CNT_INIT B

Counter clock = CK_CNT = CK_PSC Uy U
51)(32)33)(34)35)(36 09/ o1)(02o3) 08 o5 087

CK_PSE

CEN=CNT_EN

15-22 —fRIZTV R HIERES, ABRRTth SRR F9 1
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SpERRTBhRERY 1
% TIMx_SMCR Zf72800 SMS=111 i}, IR #EF, HEESTLEEER NGRS EFHEa NG
;*Z'&O
TIMx_SMCR
TS[2:0]
|:| TI2F§ or%
ITRx Oxx T|1F§ or% Encoder
TILED | 400 mode
TI2F Rising [y —DIFPLL 40y TRGI 5 EthanZLcl"Ck
12 5 Ed TI2FP2 CK_PSC
Filter = detegcfor TI2F_Falling ETRE 110 ETRE 5 External clock d
111 mode 2
r
CK_INTf Internal clock
TIMx_CCMR1 mode
ECE | | SMS[2:0]
&l 15-23 T12 HNERET$EREDIF
T12 1
CNT_EN \
Counter clock = CK_CNT = CK_PSC T T
Counter register 34 35 36
TIF
Pl /
Write TIF=0
& 15-24 SNERRTEMET 1 TRUIZHIEBER
SMERRIBhIRIEL 2
B3 E TIMx_SMCR FH178807 ECE 5 1, EEMET(, THEESERBEAEIMNRiNA ETR BIB— 1 LB T
aitEL.

T|2F§ or%
T|1F§ or%
TRGI 5

/1D/|;I?Zr/s ETRP Filter | ETRF 5

e —fDTS | downcounter
‘ CK_INT§
nol | T
[1:0] 3:0

TIMx_SMCR  TIMx_SMCR TIMx_SMCR

Encoder
mode

External clock

mode 1
CK_PSC

External clock
mode 2

Internal clock
mode

ECE || SMS[2:0]

TIMx_SMCR

15-25 TI2 SMERARANIER]
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fCK_INT mmﬂ

CNT_EN \

ETRP \ \ \ |

ETRF ‘ \
Counter clock = CK_CNT = CK_PSC H H
Counter register 34 35 L36

15-26 SNERRT MRS 2 TRUZHIRRRS

15.3.5. R/ LbEEE

B MR CRBESRRERE MR ILRS R (BaFF5FR)  SERNEBASS BAIR
R, ZESERMMOHER) LB (tkssmbEsd) .

BINBROXHENAT T NESRME, FAE—NEKREIES TkF. AF, —MERISERRNS GRS
FFE—MES (TIXFPx) |, BRILMEAMNEZEHISSRTM AR ASE (E kRS, ZESBE Mo st

==
NIE3RE 7R (ICxPS)
TI1F_ED
P—’To slave mode controller
TI1F_Rising
nt Flter | TIF | Edge ‘ 0 LIEG S
fOTS | downcounter detector | TI1F_Falling & | 4

TI2FP1

CCIP/CCINP 10 |11 Divider |C1P§1
TI2F_Rising(from channel2) 0 /1,/2,/4,/8
L
TI2F_Falling(from channel2 — TRC
= gl )' 1 From slave 11

mode controller

[ ccis[r0] | icps[1:0] | [ cciE |
TIMx_CCMR1 TIMx_CCER

B 15-27 fER/tbi@ia@n: BiE 1 mAD)
BWHED T E— DA OCXREF(EEXVIFARE, #MIRImRERERHESAIRE.

‘ APB bus \
‘ APB interface ‘
AT Juite CCRIH
Read CCRIY [~ " s °;° b s
read_in_progress & rite CCRIL
Read CCR1, R Ty 2 R

output mode
a

compare_transfer IMx CCMR1 7

(- octp OC1PE

ccisa
(1

Capture/compare shadow ‘
register Comparator

CC1S[0] (from time base)
TIMX EGR I
CClG CClE CNT>CC§1
IC1PS p ‘ CNT counter ‘ CNT=CCR1
>

| 15-28 fER/ELEIEE 1 AIERR
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CC1P |TIMx_CCER
OCREF_CLR, o e
0 0 0 Utpu
D ocref_clr_int x0 " Mode ﬂb‘:‘
ETRF— 1 10 " 1 Controller
11

CNT>CCR1 —output Dead- OC1 DT
— Mode time
CNT=CCR1 |
Controller OC1—REF' generator c
Output OCIN
0 Mode ——» |
Controller
TIMx_CCER
TIMx_CCMR1 TIMx_BDTR ‘ CClNP‘ ‘ CClNE‘ CC1E ‘
OCICE [ociM[2:0]] [DTG[7:0]] TIMx_BDTR 0ssl | OssR

15-29 FEXR/HVEREERYMIHER D (BIE 1 = 3)

OCREF_CLR

ETRF TIMx_SMCR —» Tothe master mode controller
0Ccs
CNT>CCR4 —Output

— Mode Output
CNT=CCR4 oc4
Controller ] O4REF enable 75
CCAE TIMx_CCER
TIMx_CCMR2 | CC2M[2:0]

[ MOE| 0ssl | TIMx_BDTR

MOE TIMx_CR2

15-30 fER/EEBUEIERYH HER D (BIE 4)

R/ BRI — MR S FRs il — N T fFan Ak, EEITE R FIER SR,
RS, BIRREER FSERL, AeBEHRIREFESRT.
FEHRIEUT, FERESFRIIABRETRR 7571, AR TSRS EEHITIE.

15.3.6. BAIHIRIR

ERMABRIEXNT, SNUE ICx F5HENNBEE, IHTEEENSRERIFERRR RS FET. 3

RERSREMES, HBMA CCxIF 17& (TIMX_SR FH17e8) 8 1, WISRPUHRIEGFTH, WE~EHinE

K, MREERIREHRT CCOXIF In&GEE R, NESHIKIREG CCxOF (TIMX_SR H7:8) #wE 1. B

CCxIF=0 BJ;&pR CCxIF, BIEENFHETE TIMx_CCRx HfFasPHIRREHE R ATiERR CCxIF, 5 CCxOF=07]

i&5kR CCxOF,

AT BRRNEIE TI1 MRS EFH BRI E0E8A0EE] TIMXx_CCR1 HFse+, LSBT

B EEEREANIG: TIMx_CCMR1 W/UERE| TI1 A, ATLASA TIMx_CCMR1 ZFHfFEg+H) CC1S=01,
HECCISAH00, BEWEENRA, FH TIMx_CCR1 FHEFHRLTNRIE,

B RIERAGSNER, EERNERSAMENTEEEIBWMAL Tix B, BARKSEESLE
TIMx_CCMRx Z17e8FHY ICxF i), RISBMNESERS 5 MNHERIHHEHINAEARE, FAi15mE
BEISRARRATRRIT 5 MR, EUIRATRTLALA fors SRER ELSERAF 8 )X, LAFIAE TH E—RE
SCHYIDIRESHR, BPTE TIMx_CCMR1 Z7788HE A IC1F=0011,
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eI TN BEmEREERIAE, 7E TIMx_CCER ZHfF8shE N CC1P=0(EFHE)
BERAMOMEE. EAGF, RMNEEWRAEEE—NERNBTELRANZ, EEFoIResieE
1F(B TIMx_CCMR1 772889 IC1PS=00),

B %5 TIMx_CCER 7728/ CC1E=1, AUHEIRTAEENEIERSFET,

B NRFE, FETIRE TIMx_DIER 27728719 CC1IE fALAIFHEXHlE R

HRE—NRNGEIRAT :

B FAEWRIBTRIRRT, TTHEERIERIEIEER TIMx_CCR1 FH1Fss.

B CCIIF inSHRIRE (Fing). BREZED 2 MNELRIHIRAT, M CC1IF REHISERR, CC10F thikE
1.

B WNEET CCIE i, MEF=4E—1 U,

ATRHEBRGEY, BNEEHEREHRSZANEREIE, XEATELAEREEHBREHITEZE

FIEESUE Z BRI e RO E HE S,

i 188 TIMx_EGR Z7E28h#ERAY CCxG i, BILUBITH4 =M NIk h sk,

15.3.7. PWM AR

IZIEXEBMANBRERN— M0, BRTIIXEISN, BESHABREER:

B & ICx (EEHMETEIE— TIx A,

B X2 ICE5ALEEM, EERRMHER.

B Hp—TIXFP ESHEEAMARMNGS, MMERIEHISSREERSIER.

fign, HFEUEMAZ TI1 LR PWM FSHHKE(TIMX_CCR1 FH7e8)F G (TIMXx_CCR2 FH788)RT,
BREBINITEURT CK_UINT ARERFNIFRS $HesHI(E)

B %R TIMx_CCR1BUBESEN: B TIMx_CCMR1 Z7258H CC1S=01(%E TI1),

542 TIMFP1 BRI (FSR3AEIEER] TIMx_CCR1 H#0;ERRITERES): & CC1P=0(LFHEBR).
¥EHE TIMx_CCR2 fUBRUEIN: B TIMx_CCMR1 Z7258H CC2S=10(% TI1),

HE1E TI2FP2 BB UK I (3REHES! TIMX_CCR2): & CC2P=1(TI&EEX).
EIREMIIMAEBNEE: B TIMXx_SMCR Z7ZEe4hY TS=101(5%3% TI1FP1),
BeEMNEIEHISEASE: & TIMx_SMCR #fJ SMS=100,

(HBEiEIR: B TIMx_CCER Z7788+ CC1E=1 B CC2E=1,
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L |
TIMx_CNT1 0004 X 0goo X 0001) 0002 ) 0003 ) 0004 X 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 BINERAT R

15.3.8. iR,

FERHRTI(TIMX_CCMRx Z{Fe8+ CCxS=00)T, HHLBRIES(OCXREF FIHERIAY OCX/OCXN)HEBE#E
RFEBREABBELSIRES, AR TR S FeS T SRS AtLRER. & TIMX_CCMRX &7
2RPHEMNAY OCxM=101, BPESEERIHILRISS (OCXREF/OCX) ABRUIRT, XiF OCXREF #ERE NSHE
F(OCXREF IGR NS FERY), R OCx 155 CCxP Rk MHHERAIES.

fign: CCxP=0(OCx HEEFAERY), N OCx #aEAFEF., & TIMx_CCMRx FHfFas+HJ OCxM=100,
A8 E OCXREF (55 41K,

IZIB T, 1 TIMX_CCRx 8, F &7t SRS 2 AL PATER 1T, AERAvREESIIERN. EikA
SFEERENNFENERK., XESETNENEEBIERE—THNE,

15.3.9. IEtHELBART

I IRThBE R ASRIEH — MaALIRE, SFEEr—REENNEELRIN, JTEESESHR/REESENN

BIEHER, BHRIIREMan TR :

B S BEEHET(TIMX_CCMRx Z77584H9 OCxM ) FI ARk I4(TIMx_CCER 25773849 CCxP £i)
EXREBHEIRINASIH L, EHRICER, HH 5B LURIFERIEIE(OCXM=000). #HIRERK
BYEF(OCxM=001), #IZEMTHEETF(OCxM=010)#H1 T8I (OCxM=011),

B REPUPRSESFREFRIREAL(TIMX_SR E7Fe8HRY CCxIF fi),

B ERE THENAEEER(TIMx_DIER H1Fa8HRY CCxIE {i), MF=4=—rhl,

TIMx_CCMRx HfJ OCXPE {ii%&#% TIMx_CCRx HiFsr e A mat xS irer. EmbttEET,

EHTEM UEV XJ OCXREF #1 OCx BitHiR BRI,

ELAHEERT LUAERHEERI— M EUEHEE. Mt tRR (e R TET) e skt — N Eakkin.

BELEBRERNEELSE:

1. ST ERRRASSR(ER, SMER, TADERER).

2. BHERIAIEEES A TIMX_ARR [ TIMx_CCRx 27788,

3. MREF=E—hlliBER, RE CCxIE {i,

4. iEEmtE, fHn:
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—  EKIT#E85 CCRx ILECATERS: OCx RIS /), 1RE OCxM=011

— B OCxPE = 0 it 5178

— B CCxP = 0 iR NBEFEH

— BB CCxE =1 {Hpe@

— IRE TIMx_CR1 &1F=88Y CEN {U/3anitE=s
TIMx_CCRx HfFatfe (IR E S REGHTEFRUEFHRHIEE, KERRFERMERSFS
(OCXPE="0’, &M TIMx_CCRx Mg/ FHFesREERE FT—REHSBHRIRER). TERLSEHT—MIF.

Write B201 in the CC1R register

Counter register 003A 003B /BZOO B201

TIMx_CCR1 003A D¢ B201

OCIREF=0C1 \ /

Match detected on CCR1
Interrupt generated if enabled

Bl 15-32 HHELRIRT, #8% OC1

15.3.10. PWM &

BB ERBIEINAT LA =4 — 1N E TIMX_ARR ZHFsSEME. H TIMx_CCRx HFesE S=ERY
=5,

£ TIMx_CCMRx {725+ H) OCxM i “110" (PWM &5 1) 5 "111" (PWM iR 2) , BEfEIR
S ES OCx MHEEF~E—i PWM, YUBIHIRE TIMx_CCMRx E1F85HY OCXPE {I{FsEHERAY
Tt S17eE, REFEIRE TIMx_CR1Z7728M ARPE i, (TEM_EHEEOMIFRER ) FaEE SR
E=dE BT A g e

RERE—NEMEHNIHE, RS ESTR AR F5FS, RS RItEZaE, ©
MBI E TIMXx_EGR Z1FaaFRY UG R BRIS 788,

OCx HOtRMEATLUBISERAIE TIMx_CCER ZF7887Hf0 CCxP (iRE, EALIRBENERFENEKEFE
., OCx RUHH{ERLEIZ(TIMX_CCER # TIMx_BDTR Z57788H1)CCxE, CCxNE, MOE, OSSI#] OSSR
fIRIE G N TIMx_CCER ZfF28R5HIA,

£ PWM ER (R 1 348 2) T, TIMX_CNT #1 TIMx_CCRx HARTERTLVER, (RIBITHEMEEANTE5 M)A
MEREEHFS TIMX_CCRX<TIMX_CNT 8 TIMX_CNT<TIMx_CCRX,

RIETIMX_CR1ZF7Ze8H CMSAVRZ, ERTRSBEEF= A XISTAI PWMES TR TH PWMES.
PWM iiEXISFIE

B [ LEHEEE

% TIMx_CR1 72+ DIR fIAERMRIRINITE LiHE. 28 TEE— PWM #H3{ 1 NFlF.
TIMX_CNT<TIMx_CCRxAt, PWM&#(Z2 OCxREF A5, BUAK. MR TIMx_CCRx HHILLREATF
BhEREBE(TIMX_ARR), M OCXREF {REFA'M’, WMRLLE(EA 0, M OCXREF {R&FA'0., TEA
TIMx_ARR=8 BIZiE¥IFFHY PWM iRHZSEA,
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Counter register nna 4 aann
OCXREF
CCRx=4 \—,7
CCx1F ‘
OCXREF
CCRx=8 u
CCx1F ’7
OCXREF__ 1
CCRx>8
CCx1F ‘
OCXREF 0
CCRx=0
CCx1F ‘

15-33 iEXIFF A PWM L, ML (ARR=8)
B ARHERERE
% TIMx_CR1 257725819 DIR L ABA TR Fit2L,
£ PWMER; 1, 3 TIMx_CNT>TIMx_CCRx Ff&%{55 OCXxREF A, BNAR. R TIMx_CCRx #
BILCIREAT TIMX_ARR FRREENEREZE, N OCXREF {FEF/1, AR TARREE4 0% H==EH PWM
B
PWM HIRIIFFiE
2 TIMx_CR1 FH1F28HR7 CMS AT 00 B Aoyt SHE (ATE EABRIBCEXT OCXREF/OCX {£5#BB1E
ERER). RIBARI CMS (IRE, HWRIRSEILITEITEEEM DiHAHRE 1. EitEEsm ™ EndwE
1. BRYEITEREEM EAIM FIHEAT#E 1. TIMx_CR1 HF28hAUiHESMAL(DIR) AR HT, AERXKY
E8E.
TEZEH—Lrh RRSTTHI PWM SRFZEIGIF
B TIMXx ARR=8
B PWMEEL 1
B TIMx_CR1ZF7FasHY CMS=01, EHHIFIFHEIT, HitEEam NMHEETRENRITE
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Counter register nna 4 a 7 Eﬂﬂa 4 aﬁ 1 n
OCXREF
OCRx=4 |
CCx1F CMs=01 A
cms=10 A
cms=11 - A A
OCXREF
CCRx=7
COxiF CMs=10 or 11 \
OCXREF
1
O CMs=01 ba
CCX1F CMS=10
cMs=11 A
OCXREF
CCRx>8 CMS=01 7
CoxIF CM5s=10 b
CMs=11 b
OCXREF —O
CCRx=0 CMs=01
CMs=10
CCX1F » CMs=11 ]
X f ﬁ

15-34 RRXIFTHY PWM A (APR=8)

(EFAP IR AR

B HANPRITFERE, FRAMENE LA TSRS, XHERETHEEE AR R T EEUA T
TIMx_CR1 Z57788+ DIR A9ZR1E. b, HIEFEERAHER DIR 1 CMS {iL,

B REFUETEPRMSHERNKEITEES, BAXRSTEATRANGER. 5olit: — RSNt
LB TERNEMEAE(TIMX_CNT>TIMx_ARR), MABASEER., Fla0, WMRiTHESERE
B, Eadkatm EiHE, — RS 08iE TIMX_ARR RIESA\ITEIEE, HREEEF, B4~
HEHEMH UEV,

B FRPISSFHERRRENEE, MBS ZATE— P MRGEER(RE TIMx_EGR 4
UG fi7), HFEREETHHIHTIRRPERITHEENE.

15.3.11. EH#MaHFIFEXEA

BREFIENSSTIM)BEEBRHREEMES, FHERBEEIRRLAIBN XS, XERIEEERIR
AEX, FAFROZARIEERERHE H SR E a0 (BB ARIRAVIERT . ERIRTFRAVRERTSE) SRIFEESE X AT,
BEE TIMx_CCER 2577289 CCxP #1 CCxNP fif, BILAAE—MaIH Iz iRkt (i OCx siE4h
it OCxN),

B#MES OCx 1 OCxN BiI FFEHIIAE & HITIEH: TIMx_CCER 78809 CCXE 1 CCxNE fi,
TIMx_BDTR ] TIMx_CR2 Z577585fJ MOE, OISx. OISxN, OSSIF] OSSR fiI, ¥MZ 15-2 G
BERYE4M OCx F1 OCxN BERIm TS, FHRIZEINEERIE4MA HIEE OCx 1 OCxN HI=FIfL. #5312,
FERRHRE] IDLE JRZSET(MOE TE#E! 0)TEXHEIE.

[ERYIZE CCxE #1 CCxNE LEHEANIEX, MNRFENZEBE, WEBIRE MOE i, —MEEEE—1
8 NHIFEX &4EES DTG[7:0], B%(55 OCxREF AJLAF4E 2 i OCx 1 OCxN, #5R OCx #1 OCxN A
aE3:

B OCxmHESE52EE5SERA, REENLEAAENFESEESHNLHEE—MER.
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B OCxNHHES5SFESHER, RECH AN TSEESHTREE—EE.
MEFEIR AT HRIEAIEHEEE (OCx 8l OCxN), NIARSF=4AaRAIpks.

THKE R TR A ERINBHESNIRESEFES OCxREF ZAKXR. (R CCxP=0.
CCxNP=0, MOE=1, CCxE=13fH CCxNE=1)

OCXN ‘ ‘
<—» delay <—» delay

OCXREF

0cCX

15-35 HHEXIBARI B #MaiH

OCXREF

I
| |

<—» delay

0ocx

OCXN

15-36 FEXIRIAEE AT ki

OCXREF

ocx

OCXN ‘ 4—* delay

& 15-37 FEXIRAAEIR K FIEfKIF
F—MEERISEXIERTEREIERY, 2H TIMXx_BDTR FHF25+RY DTG (4RIEACE.
ETEM OCxXxREF EJ OCx & OCxN
EadEXTERE. Wtk PWM), EBiZEE TIMx_CCER 25772819 CCxE 1 CCxNE {if, OCXREF
AILAMEEEME] OCx 8 OCxN AU, XMNNEERILAEEAMaIHAN T RS, R M bt —
MSFRAOREZ BN PWM BEFHFSHEHRET), B—MEAR, IR MEHEGTIRET, StTFH0
AT SEXAY EAMAIE .
iE: ZR{EEE OCxN(CCxE=0, CCxNE=1)Af, BEA=/RIH, = OCxREF BB E. fFian, R
CCxNP=0, Ml OCXxN=OCxREF, B—/5M, 4 OCx#1OCxN &B#{EaERT(CCXE=CCxNE=1), ¥4 OCXREF
ST OCx B, M OCxN1H/R, = OCXREF KAt OCxN ZABM.

15.3.12. {EMAFIEINEE

MZETIRER BROZERIFEERT 24/ PWM ESIKEIRITHRITR. B MTEENEEERRIThRRIN=18
WA SSAEER. SUGECERT, BRFTERERAE PWM IS ERSIEITE WL 2R, A LU%ER—
LUPIER MCU 4R S L KT,

SERRNEINRERS, KIBEIMYEHIAL, BMHERESITHRFESHIWIEN. TetAaBRT,
OCx #] OCxN i A EfER—RIIBRATE THEXEEF L.

FZEFEETLARRIZEBAS B, sELATRERR:
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CPU LOCKUP #iH

PVD i

i CSS MEMIF=4A9RTHPa iR

B CRBEREEEH

REENE, FEBBRWEIE, MOE K. iRE TIMx_BDTR Z728h#Y BKE (] LAERERNIZEINRE,

N ESRMETLUBE R EE— NS BKP (%R, BKE 1 BKP BJLARAHIEH. XS BKE

1 BKP fiff, HEIESAZEISE 1/ APB II#EHRRGER, ERIWFEEERF—1 APB RIHEHIZfE, 7

BELEfftbISE RIS NAIAL,

E9 MOE FIERILAZR RSN, ELMES (ERER Him) FRSEHINL(TE TIMXx_BDTR EF284) Z 1%

BT BRLER., XN BELEBRSERLSESHTRLESZEEER. FR, MRIEHER

5 MOE=1, NWiEHEZRILRIBA—EN (L) A eEILRIERRIE. XERRABANERLEST

ENRRZES.

LRENERNEREBNIRHIEENBF), B RE:

B MOE f\#3£ 5k, BRHETILHNRS. TRREFEEMRS(H 0SSI fNER). XMFHERE
MCU Bt %8 KRR AB .

m —H MOE=0, S—MN@Hi@EEHHA TIMx_CR2 257284 H) OISx (iRERIEBF. WR 0SSI=0, M|
EREERERFERERL, BRI Z AR,

B HFREMAHAT:

— RBUEESEEETEMRSHEMRPRSERTRY). XEFSERME, RMEEN e,
I IhREE B,

—  WNRERSEAIREMKATE, FEXREMSEBSENEN, X ZEHRIE OISx #1 OISxN fHER
RIERSFIREMa HIG . BIEEXFER T, OCx #1 OCxN thARE FIRTIRENEIE ML, iE,
EAEHELS MOE, FEXATELEE BN F<—L.,

— MR OSSI=0, ERT=EREMERmLY, BUIRIFFEERIY, 5—EB CCxE 5 CCxNE Z—Z&SHT,
FremtTAS.

B WNRIRET TIMx_DIER HE2EPRI BIE i, HRIZFERSIFE(TIMX_SR ZFas+d BIF £i7)/9'1'Rt, W
FEE—AN R,

B NRIRET TIMx_BDTR FHFe8HHY AOE i, £ F—1EMHBH UEV i MOE i BahER; X4
R ATEREAHE, (ReLUBRERNERIBRIFNRERmE. ASERSESERbR R
L.

i NEBASBEER. LA, SRNEBANERET, TR (EanttaiEBEike)iRE MOE, FHAT,

ISITFE BIF REEHERR.

RIZFERTLAH BRKEINTE, ENESRIEEIREN, EH TIMx_BDTR FHFe8+HY BKE {UF /3.

BRTYNEBMABHER, NEBSBRPEII 7 ERIPFLURIENAREFNRSE. BERTRFGRSE/ RS

SBH(LXKE, OCx/OCxN RIEFMEEILHRZE, OCxM EBE, NEMFEEMRME). BAPITLUET

TIMx_BDTR ZZe8HHY LOCK fif, MN=RAFIPHiEFE—FF, £ MCU BIf5 LOCK I RBEIEHR—IR.

TE R RN ZE A HSE .,
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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

oo =
(OCxE=1, CCxP=0, OISx=0, CCxNE=1, CCxNP=0, OISxN=1) W
0%():3,(\‘ delay|€>» delay P‘ delay

(OCxE=1, CCxP=0, OISx=1, CCXNE=1, CCxNP=0, OISxN=1)

OCx \—‘
<> 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
oo o ]

(OCxE=1, CCxP=0, OISx=0, CCXNE=0, CCxNP=0, OISxN=1)

15-38 MR ERVEE
15.3.13.  {ESMEPR{ERY SR OCXREF (F8

MNF—MEERNEE, ’RE TIMx_CCMRx ZFas YR OCXCE {79 1, BEFER OCREF i&kk. MAIRAY
L OCXREF (ES5HIME, OCXREF (ESERIFFNRERIAE T —RIHEURHATFTEREHFHE UEV,
ZINRERBEA T MbLEA] PWM iR, AR T EER HE.

e, OCxREF iBRRESHILABKEI—MUI=sAYH, ATizHlRER. XiF, ETR ZREEINT:

1. SMEBRRATR SRRL AL TR TIMX_SMCR Fzas+H#J ETPS[1:0]=00,

2. WIREEIESMEBRYETET 2: TIMx_SMCR FHfFas+H#) ECE=0,

3. HNERREARIE(ET P)RISMNERRR A ISR RR (ETF) AT LRI R R E.

TESR TS ETRF BIAZAER, NAR OCxCE AIE, OCxREF {ESHIsNE. FEXMIFH, &t
2 TIMx #E T PWM R,
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(CCRx)
Counter(CNT)
ETRF ]

OCxREF (OCXCE=0)

[ I N
]

OCXREF_CLR / AREF_CLR

becomes high still high

15-39 ;5B TIM1 39 OCXREF

OCXREF(OCXCE=1)

15.3.14. 3% PWM BYF=4

LE—NEELZEEE MG, FRZESIA OCxM, CCxE F1 CCxNE, EA4%E COM E{4AT, iXUbfnds
BUMEEEIF FHFRA. XERTLFGCREFT—SBRRE, HFEE— M HZEMEXREEEN
BcE. COMAJLUBITIRE TIMX_EGR ZH7e80Y COM A4, =7t TRGI EFHGHB4E™=4,
LERYE COMBEHATLIZTE—MISAL(TIMX_SR 17284 COMIF fi7), XATNREIZEE T TIMX_DIER 2
TZE5H0 COMIE fi7, F=4=—NehikT,

TEIERZERE COMEMHE, =MAREE T OCx ] OCxN i,

(CCRx)
Counter(CNT) /
OCxREF
Write COM to 1
COM event
CCxE=1 CCxE=1
CCxNE=0 Write OCxM to 100 CCXNE=0
Example 1 OCXOCXleOO(forced inactive) % ‘ ‘ ‘ 0CxM=100
OCxN
CCXE=1 Write CCxNE to 1 CCXE=0
CCXNE=0 and OCxM to 101 CCxNE=1
OCxM=100(forced inactive) OCxM=101
Example 2 oCx
OCxN
Write CCxNE to 0
E=1 CCxE=1
EgiNE—O and OCxM to 100 CoXNED
0OCxM=100(forced inactive) OCxM=100
Example 3 ocx ‘ ‘ ‘
OCxN

15-40 7545774, COM RO F(OSSR=1)
15.3.15. ERpkipiET

BRKHEIl (OPM) RZAIFMARSHRIHHI—MFhl. XFEl At SERma— N, FE—NE
s Z e, FE— Bk ARSI agRk,
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aILABE MEIEHIssEanitates, EmbttBEaE PwM B TFF=ERKR. IRE TIMx_CR1 1728
§9 OPM fipssiRsmfomiE=, XEERTLAUITHEMEEE F— 1 E#HE4 UEV BafELE.
RALVRESTHESRIREARRR, Aeer=E— 1 kd. Ea1Zhl (BENSREEEFIR) | ©J
TEE:

B BT 1HEREE CNT < CCRx < ARR ($3l/ith, 0 < CCRx)

B @GR 11888 CNT > CCRx

TI2 |_|

OC1REF

L]

oc1

TIMl_ARR*
TIM1_CCR

-

tDELAY tPULSE

© Counter

v

&l 15-41 BApK R RIGIF

fign, BFJEEM T12 WA EEUE—DN EFEFE, $ER tDELAY Zf5, £ OCl1 L=&—NMKEAS

tPULSE AYIERK:H.

{558 TI2FP2 {E/9fRRIIR 1:

B & TIMx_CCMR1 Z7F287F#Y CC2S=01, B TI2FP2 BY&Z! TI2,

m = TIMx_CCER &Z=8+RY CC2P=0, fi TI2FP2 Befigtaill EFHA.

B E TIMx_SMCR 272284 A9 TS=110, TI2FP2 {EAMIEI=HIZERYA(TRGI),

B E TIMx_SMCR ZE7F=8HHI SMS=10(RRIET), TI2FP2 #FAERENITEL=S.

OPM RUIRFZ B N RS Fes S E R E (BEE BTt IR T EREs T 0Es)

B toeay H TIMXx_CCR1 HEEFHIEEN.

B truse HEDIESEFILLREZBNEEEN (TIMX_ARR - TIMx_CCR1),

B RESRELCRICERIE M 0 2 1 RO, ST EESARIFCESERE~E— M 1 2 0 AURHZ;
BE5EE TIMx_CCMR1 Z178889 OC1IM=111, HA PWMIER 2; RIEEEGERFFATERSE
22: & TIMx_CCMR1 $f§ OC1PE=1 1 TIMx_CR1 21758 ARPE; SAJS7E TIMx_CCR1 78+
IHSLWRE, £ TIMX_ARR HFssPEEEMNREE, RE UG (BRk-E— 1 EHEN, ARFEE
TI2 ER—MMEBf AR, A, CC1P=0,

FEXAMAIFH, TIMx_CR1 77284 RY DIR 1 CMS IM[ZE(RK.

EARZE—NKT, FTLUSZE TIMx_CR1 ZHZesHH) OPM=1, & F—EHHEH(EITEEINER

LEERNAEE O)AHE LETTHES,

15FRIER: OCx HE(ERE:

FEEpOTERT, £ TiIx MABIGLERNSEIRE CEN MLASENTEES. AR RERIIL R

BEAE T REEGE, ERXMRMFRE—ENTEEE, EWERS T ASRIRE/NER tDELAY,
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MREBLAGR/ERTER IR, AILUZE TIMX_CCMRx 251785 OCXFE {if; AT OCXREF. EXf22Nd R Al
MIABKIECRAVER, WtHAVETL SLUIRILECRT AU, —#F. OCxFE REi@EEEE PWML F] PWM2
RBTEEER.

fRIDRRIEORT

ERmEEHE R GER . WRITEESRE TI2 BLETHEL, WE TIMx_SMCR 1788+ HY SMS=001;
WMERRTE TILLIETEL, WE SMS=010; WNRiTH#LEEEE TI1 8 TI2 LGN, WE SMS=011,
BITIRE TIMXx_CCER 78I CC1IP F1 CC2P fi7, TJLUSHE TILFO TI2 4k, WIRFE, B LXTEA
I B RTE .

15.3.16.

AN TILF0 T12 ARIEAIEEmDA0EO. WX 15-1 L RSHEEESIIXR, RETEE:
BLEM(TIMX_CR1 FHFaeay CEN=1), Nit#=|/BERE TILFPL 8 TI2FP2 _ERIBZABEEIRSD.
TIIFP1 #1 TI2FP2 2 TI1 1 TI2 EBIWMNIERS[MRMEHENES, WRKERKMNEE, N
TIIFP1=TI1, TI2FP2=TI2, REMMANGSSHRZINF, FETIHEIKPHERES. KIERMING
SRR, 1TEEEm Eam T, BEREEMERT TIMx_CR1 25778849 DIR HTHERMANRE. AEit
HERRKE TILTHER. KSR TI2 THEERRIRER TILF0 TI2 1Y, EE—SANR(TIL 56& TI2)HBEHS
E#MTE DIR L.

RIS EORIEA RS TER T — N EES RIEEIMERET R, XERETEEERE 0 2 TIMX_ARR
PRI B R EZ BIELRTH(IRIES A, 202 0 B ARR 4], 52E ARR B 01140, ATLAEF#ATHE
ZEIWRECE TIMX_ARR; [EIRF, ka5, [LiEs. Fiodlss. ESMHE. MABEEMSNESTE.
IRIDSETUAIINSBRIFMET, 2 RS, RIEARERRTERE. EXMET, HEHRRIERRIDRIIEE
MEERBEHRIENR, FELEERRIASRRIETERISRIUE. TR SHEERE RN E
XM, TRIVHTERERNEAS, RIR TILH 712 RER3EHE,

& 15-1 T A SRR ESHXR

Active edge Level on opposite signal TI1FP1 signal TI2FP2 signal
(TILFP1 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
E% prid Low Up Down Down Up

—MINBRIRERBR I LAERS MCU ERMAFTR/IMNMRAEE. BE, —REERILRREmER

EHERIINFES, XAKENTRRE TS, RBHFHHNE=MESETETIMER, LA

ICEERE—MINBRRT TR — MR ENL

TEIZ—MIEERFILA, ERTIHESHFENLRES. BERR T HEE TN, WA
HpRAEsIH; AT SEERSNUERIA—MERRR™E, EXMIFH, RIIRERE

W

B CC1S='01(TIMx_CCMR1 %28, TIFP1 BREIE TI1)
B CC2S='01(TIMx_CCMR2 1728, TI2FP2 BREIZF| TI2)
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CC1P="0(TIMx_CCER /728, TI2FP2R%#H, TIFP1=TI1)
CC2P="0'(TIMx_CCER 7788, TI2FP2 48, TI2FP2=TI2)
SMS='011(TIMx_SMCR 257758, FrEHIMANISE LFHEMRIIEER)
CEN="1'(TIMx_CR1 Z57788, 11#IB&(ERY

forward jitter backward jitter forward

TI1

e O e

u down u
Counter J_,_‘ P P

15-42 friBastEzl N AYTHERERIR( RS

forward jitter backward jitter forward
TI1
TI2
Counter T

d:lv;\\_‘—\_u_l_‘ up down

15-43 IC1FP1 RABRIYmAD =Rz (S

SERSRRECE R mIBRRZ OMRIRY, RMERSRIRNNERR. ERAB - M EEEHIRIEIIRIEN S,
ALANER MRS 4aEE, KENSHER (BE. INEE. MEE) . ErMERemiDsm
HAWAELER. RIERINSHERER, JARREENIIEEHITEEE. MRATENE, TS
HBRNVEWFIF=MTRNFERSTRE (EESYMER, FARULBRS—INErSHTE) .

15.3.17. EREEmMASXINEE

TIMx_CR2 Ef{7=59 TILS {i, A¥FEE 1 FMANISREEER— MRl JiEtin, Faki89 3 MG
79 TIMx_CH1, TIMx_CH2 #] TIMx_CH3,

SallaH et BT A ERTE8amNINRE, Wkt ARSI NIEEX.
15.3.18. SESRIERENED

[EFERSAERIZE (TIM1) Pt PWM (SSIREIDIAR, ATUERS— B TIMER (B “EOENE" X
MEBRIEREE, 3 AERSIAM (CHL. CHz, CH3) MBd—\\Ball RSl T MABE (ETEE
TIMX_CR2 BFF38° R0 TIS RBRISE) |, "EOENE M MES.
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MERIHISSWEBRSER, NEAR TILF_ED, &2 3 MaAZ—RT, IHEESEHM 0 Frait

., XEFE— M HERB NI it A R R,

EOERS ERR/ICRIEE 1 EEEARRER, BRXESH TRC.. BRERM TR MNAT{LEETE

FER, AT EREENER.

EOENSLARREREERE— Ko, XMFeTLl (BidftRk— COM B4) AFRERKE

FF28 TIM1 ENMEENEY, MR ENET4 PWM (SEIRE1DA. BittiEOENSBENRRER—

IEEAER (MBttiRer PwWM BR) ZEFE—NERKT, XMKREE TRGO HIHEXEISRER S

TIM1,

2. ERENEEES TIMx ERTES, EREBXE—ERBANLRETHZEIN—MEENNZ, BT,

ESHIERTEE TIMX B PWM BB,

B B TIMx_CR2EFHFEEMN TNS AT, BE=ENEFHNBERHE T HBA.

B ERE: BTIMXARR AEHEXEGHESVAET T IEHES), REMD IMEEEI— MK
THERER, BT ERES ERRRELRIRTEERR.

mREEE 1 AEHER (%S TRC): & TIMx_CCMR1 ZfF884h CC1S=01, MIRFE, FALUKEBE
FIRIRER,

B REEE2 -PWM2ER, HEEERAGER: & TIMx_CCMR1Z7E28F#) OC2M=111F1 CC2S=00,

B %8 OC2REF {E8 TRGO LRYftAHIH: B TIMx_CR2 77287y MMS=101,

EEREHEFSE TIMLE, IEHH ITRBADEMASEEAN, ENEEMmENTE PWMES, BHERtL

BIZHIES ATEEHEI(TIMx_CR2 ZFf7as+ CCPC=1), ERfRARRINIZH] COM E{H(TIMx_CR2 FHiFsaH

CCUS=1), £—X COM Hfffg, BEAT—HH PWM I=HIfI(CCXE. OCxM), XAILAFELME OC2REF £

FHBRY R A2 ST,
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TNl —
TI2 S — |
TI3 | I I
Counter(CNT)
(CCR2)
CCR1 C7A3 C7A8 c794 X C7AS C7AB c796 X
weociE | [ [ L[ L[ L L[ LI
com | | | | | | [
ocr — (ITTVTTVELVTULCTVETYIVITIOL i
OCIN | [
oc2 [TV
0C2N S
R 111117 [ITTOTTECTVTLTCTIOOrAT_
0C3N | |
Write CCxE, CxNE / / / / / /
and OCxM for next step

15-44 BE/RIERAERIETHISLA)
15.3.19. TIM fsMERRIRRERIS

TIMx FERT SRS TMEN TR—MINBRIM A RS . SR, ISRt R S,

Mg SiiEs

FERE— MRS, IHEETIERIMO MBS ERWAIGAI,; B, MR TIMXx_CR1 H7F=8R9

URS LA, EF4E—NE#HEMH UEV; AEFBRITEEESFFER(TIMX_ARR, TIMX_CCRX)EBHER T .

FELLTRIBIF+, TILEANIRR_ EFHESER it EEssiss:

B EEEE 1 LU T fEFE. BERNERSITRERGS, FAFREAEKeE, B EFERS
IC1F=0000), ftARIRIEHPAERMERTNSMES, MUARNFERE. CC1S (UREERBMARIKIE, B
TIMx_CCMR1 2577887 CC1S=01, & TIMx_CCER 77880 CC1P=0 LIFAERMEREN_EFHE).

B & TIMx_SMCRZfF88+ SMS=100, EcEERAEMMET;, & TIMXx_SMCR 788+ TS=101, i
BT ERmANIR.

B = TIMx_CR1E%F88+ CEN=1, Salit#les.

THEUEEFHAIKIE SRR S, RBERSEES TI1 HI— N EFHE,; R, iHEEEESAEM 0 B3

FHEITEL. FERY, fARTRE(TIMX_SR EHFEF TIFAD#IRE, RIE TIMX_DIER ZFH1Fes TIE(FH{HERE

NANRE, FE—PEHEK.

TERRZEBEEEH S 7S TIMX_ARR=0x36 BTRIZNE. 7E TI1 EFHEFNIHEEsAISEiRE (12 [BAIZERTEN

RTF TIL BNIRERTEBEL,
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CK_PSC |
UG §
count dock = k_ent=ck psc | | | || [ [ [[ LI (1L L)L L L[]

Counter register 31 EE@E 36 @m@@@@
TIF

15-45 SRR TREHIFBES

MiESS: S

RSP RYE N IREE (R EEE.

FEATRGIFH, THEESRE TI1 AERE i

B EEEE 1 LGN TH EAYRET., BERMNEKESEHREEGIF, FAEERK, FTLARE: IC1F=0000),
AIRERAMEFEREATIO SAEE, FRUAARTERSE. CC1S (ATEREMARBINR, & TIMx_CCMR1
EFfFea CC1S=01, & TIMx_CCER F7F88+ CC1P=1 LAFEER (R CUEEF),

B E TIMx_SMCR &F7s84 SMS=101, EcErERI2E 11z, & TIMx_SMCR 728+ TS=101, %
ETHERBNIE.

B = TIMx_CR1 FHF28+ CEN=1, Eafit#Es. &I HEUT, WR CEN=0, NIt EE, &
IR A NEBSANMa,

HE TI1 MK, THEEEFHAKIERIIREITE, —B TI1 TeUELETE. M AeE ERERR E

TIMx_SR #RY TIF RE.

TI1 EFHEFIH RS SN LEZ BIRSRERTBUR T TI1 M NIRE RSB,

T |
CNT_EN |
Count clock = ck_cnt=ck_psc H_ﬂ_ﬂ_m
Counter registef) 32)( 33} 34 35)(36)(37/38
TIF
Write TIF =0 /

15-46 | JizAEs FAUEHIEBEE 1

BN PRI ERETHERES,

ETEGIFR, THEEE TI2 @A EFHAFFAm it

m EEBEE2EUTI2H LG, EERARREEHRAR, FAEEEHMIRIKEE, R IC2F=0000),
IR ER AR SAEE, AEERE, CC2S MRAFIEEMNGILE, & TIMx_CCMR1Z
785 CC2S=01, & TIMx_CCER FFeg+ CC2P=1 LABER M4 (R TE),

B & TIMx_SMCR &77884 SMS=110, EcEERE AR, & TIMX_SMCR Z1Fss TS=110, i
ETRIENBNE.
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L T2 BN EFHER, HEESTHATERERRT IR i, ERHRE TIFIRS. T2 EFHEFIHEERE
I BRYEERS, BURT TI2 BNRHIERL B,

TI2 ‘
CNT_EN ‘
Count clock = ck_cnt=ck_psc
Counter register 34 EEEE
TIF

15-47 [ AR T ROEHIRRRS 2

MIER: SMERRIEMRTS 2 + AlAIRT

HNEBRTEMRS, 2 ATLAS B —Fp MR (SRR EPEC 1 FRgRtDesE=ion —efEm. Xid, ETR{ESHEABIE
HSAERRTERRIBIAN , SR, DIEEX SRR T LIRS — M RANEAMERAN. FENER
TIMx_SMCR Z772889 TS 0% ETR /EN TRGI,

HETENGIFHR, —BE Tl EHIE—EFHE, 1HKEREE ETR IB— P EFHEME EitE—X:

B TIMx_SMCR ZH1FaSEc E/MBt A NS :

— ETF=0000: ;&EIEK

— ETPS=00: A5 508s

— ETP=0: #&0 ETRAYLFE, B ECE=1 Fae/NEBATEHMED 2,
HNTEEEE 1, a0 T BEFE:

— IC1F=0000: ;ZHEIEK

—  MRBEPAERRRO NS, FheicE

— & TIMx_CCMR1 7788+ CC1S=01, IEEMANRIR

— & TIMx_CCER Z77887 CC1P=0 LAFEEMR (R EFHE)
& TIMx_SMCR Zf7=sH SMS=110, EcEEMEIMAIERN. & TIMx_SMCR ZF{Fes+ TS=101, &
Z T ERBNIR.

3T EHR—AD LGRS, TIFIRSHIRE, HEERTRE ETR I ETHETHE. ETRESH EFGHIT
#ERSCIREURRIEERT, BURT ETRP BINRRIERLSHERE.

TI1 ’—‘

CEN/CNT_EN ‘

S I S ) S
]

Timer clock = CK_CNT=CK_PSC ﬂ

Counter register 34 35 36

TIF \

15-48 HMERRTEPHIR, 2 + ARAETU FAIEHIFR RS
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15.3.20.

LS RHNFARICR, 1RIE DBG &Rtk DBG_TIMx_STOP HHRE, TIMx IHIEsAILASKERIER TIFalE

ELETHE,

15.4. TIM1 S{EEHEiAR

15.4.1. TIM1 {ZHIFFeE 1 (TIM1_CR1)

{misitedit: ox00
E(U{E: 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
5 |1 |13 |17 [ |0 |9 18 |7 |6 15 |4 |3 |7 |1 o
Res Res Res Res Res Res CKDJ[1:0] ARPE CMSJ[1:0] DIR OPM | URS | UDIS | CEN
- - - - - - RW RW RW RW [RW [RW [RW [RW
Bit Name R/IW Reset Value Function
31: 10 RE -
RIS SEF
X 2 (Ve AERERT B8ATER(CK_INT)SRER, SEXATEIROERE
XKL SHFIBREE(ETR, TIX TR R 2 B8
9:8 CKDJ[1:0] RW 2'b0 L
00: tors =tck NT
01: tors =2 X tckUnT
10: tors =4 X tek INT
11: {RE, AEERXNMEE
SHIEES 4]t na i
7 ARPE RW 0 0: TIM1_ARR ZHZ2E&EET
1: TIM1_ARR st \EiTas
BEREPRIFHRR
00: WEXTHEI. THEMKIESAAL(DIR)E LEE it
01: HNITHRI 1. TR A LB ™. BkE
HHAYEE
(TIM1_CCMRx Eff7as+ CCxS=00)RJ%)H LA RS
i, REHEEEE MHEEHRIRE.
10: HPOISHER 2. THERREME EME T, 11
6:5 CMS[1:0] RW 2'b0 BREME LA T, BEENERHARE
(TIM1_CCMRx Z57F2&+ CCxS=00)Y%it FLi iR
T, RETHEERE ETHEETRIRE.
11: FRRXIFFE 3, THERRRRRE A EAA TR, 1T
BB LA T, EEARHEE
(TIM1_CCMRx Z5f788+ CCxS=00)RY%IH VIR MR
AL, FETEERE EAA NHERIR E.
iE: EIHEERTTIERY(CEN=1), RAVFNLERIFHRIER
F|hRXIFHR,
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Bit

Name

RIW

Reset Value

Function

DIR

RW

731A

0: THEEsA_EiHEL

1: THERA T

T B HEREE NP RTINS RISREIURT, 2L
HRE

OPM

RW

EARKIPRT
0: EREEHEMR, HEEAEL
11 FERETXREHBM(ER CEN )BT, THEEELE.

URS

RW

EHNEKIR

BB I ALERE UEV BHHRYR

0: MRARVFF-EEFHHUNER, WHAME—FE~E—1
EHTHHTEK:
- RS s i
- RE UG U
- WSS h=e AT

1: SIRAVFFEREFHPENER, NRABIHH RS Tiar
E— P EFPREK

uDIS

RW

e=J1a=p
BB /AELE UEY B4
0: 7IF UEV, BEHF(UEV)SEHHTME—SMH~4E:
- e R
- RE UG i
- MR HIs =R
BRI Faa i N B JRTEEE(E.
1: ZIF UEV, AF=£EHEN, FF5E=s
(ARR,PSC,CCRX){RIFEAIRIE.
WMRIRE T UG s METEHIRE R H T — MBS,
MBS F IS SRS EEF R IA L.

CEN

RW

FVFITELER

0: ZEibit#4ss

1: FiEit#ess

i ERHHRE T CENfIfE, FNERRTER. R4S
RN A B TIE, MARERILABsitB R s
CEN {3,

15.4.2. TIM1 {55728 2 (TIM1_CR2)

{Risiitl: 0x04
S(3{&: 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 | OIS4 | OIS3N | OIS3 | OIS2N | OIS2 | OISIN | OIS1 | TI1S MMSJ[2:0] Res | CCUS | Res | CCPC
- RW RW RW RW RW RW RW RW RW | RW | RW - RW - RW
Bit Name R/W Reset Value Function
31: 15 {RER {RER, WZAHO0
14 0154 RW 0 BRI 4(0C4 Hilt). &I OIS1 (i,
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Bit

Name

RIW

Reset Value

Function

13

OIS3N

RW

AR 3(OC3N ). 200 OISIN i1

12

0OIS3

RW

HEHZRIRZ 3(0C3 i), £ OIS1 (i,

11

OIS2N

RW

AR 2(0C2N Hilt). 200 OISIN fi,

10

0I1S2

RW

oO|Oo|O | O

BRI 2(0C2 ). 2 OIS1 {7

OISIN

RW

EHHZSRMAZS 1(OCLIN &),

0: ¥ MOE=0HY, FEXfG OCIN=0

1: ¥ MOE=0HJ, EXf5 OC1IN=1

it BRIRET LOCK(TIM1_BKR =1728)%50 1. 283
&, ZAREIEL,

oIs1

RW

IR 1(OC1 i),

0: % MOE=0 R}, #ISRSEIT OCIN, MIFEXfF OC1=0

1: % MOE=0HRY, ¥NRLI T OCIN, MIFEXSSF OC1l=1

it BRIEET LOCK(TIM1_BKR =F88)45I 1. 283
&, ZRIABERIEL,

TI1S

RW

TI1 %%

0: TIM1_CH1 EHLEZ TILiA.

1: TIM1_CH1., TIM1_CH2#0TIM1_CH3 ERILZSEE
EZR TILEA.

6:4

MMS[2:0]

RW

3’b0

FiE R

X=RATEEEEER TERINENSENESER

(TRGO), AIREMIESHIT:

000: £fi - TIM1_EGR 178809 UG ERATFEftA
BH(TRGO), WIRARBANEMMER TRIMERIEH
BBFFESN, N TRGO HAYSSHEXISTIRNSENS
—MER,

001: FeIF - iH#4EE(FRE(SS CNT_EN #ATFEAfLARR
H(TRGO)., BREEER—AAEHE /N ErTe8akiE
FIMERTESI— BN, 1THEEERMES 28T CEN
EHIRFN RS TR AR BN G SHNBET 4.
Lt E SR THMARBAN, TRGO t28
—NER, BRIEER T F/MER (A TIML_SMCR 577
B8 MSM {UAYHEIR).

010: F# — EME RIS HMARRN(TRGO), BN, —
AN R BB SR LAR FRAE— M ERT BRRITR S ST
25,

011: iRkt — —BRE—RIBFRE—RIRALIHRT, 24
FRE CCLF irERBIREEEAS), MkimHE
H—NEKHR(TRGO),

100: L¢#Z — OCIREF {ES#AFEAMARIE(TRGO),

101: LYER — OC2REF 55T EAMARIL(TRGO),

110: L¢ER — OC3REF 55T EAMARIL(TRGO),

111: LYEZ — OCAREF {ES#AFEAMARIE(TRGO),

EE:

1. \TERT 2SN ADC RIRT SRS (ERELAREIK E ERT 280

55, HERKIAEREE.
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Bit

Name

RIW

Reset Value

Function

2 EENERBEAER—RE L, FRAMOZECEIRERM
ERERREINEE.

RER

CCUs

1 PoN IR e e S cipvint e

0: ANEFFA/LEISFIRETEEAI(CCPC=1),
RE COM [UEHEAI.

1: WNERERCRIEHI R TREEEAI(CCPC=1), ATLUEE
RE COM g TRGI LAS— N EFEEFHTEA].

E: ZAURNEEEMAHREETER.

Regsd

RER

CCPC

LN R ST R e WV

0: CCxE, CCxNE F[] OCxM {IAETREEEH,

1: CCxE, CCxNE #F]OCxM i @zesiy; REZ
&, EfRERET COM ([SHEH.

i ZNRAEEEMaLEEEER.

15.4.3. TIM1 MERIEHIF1ERE (TIM1_SMCR)

(RSl : ox08
S(i{&: 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 s; 5-3 7 é 5 4-1 3 2 1 (-)

ETP | ECE ETPS[1:0] ETF[3:0] MSM TS[2:0] [eleleS] SMS[2:0]
RW | RW RW RW RW RW RW RW
Bit Name R/W | Reset Value Function
31: 16 RER
HNERA IR, IZADEREE ETR 8i& ETR R EHAIEMA
15 ETP RW 0 =
0: ETRA#HITRME, SEFEHE LEFHEEXN
1: ETRR[A, {REBFEE MFEGE
HMNERRTEPERE. IX(UERESMEBRTEIMER 2
14 ECE RW 0 0: SNEBRI$ET 2 AERE
1: SMERRIEMRSC 2 568, ITEEELIFE ETRF (FSH9830E
HMNEBRRAR T INES. SNEBRRAR(SS ETRP SIERM/AES A TIML
CLK 8= 1/4, — NSRRI LAMAERE, LABEIE ETRP AISR
R, SRIAREINBITPEERAY.
13: 12 ETPS[1:0] RW 2'b0 00: FHIMEEXA
01: ETRP =AY 2 5341
10: ETRP $REH 4 551
11: ETRP A 8 5347
HMNERRRAIEIR. IXLEAITE N RHF ETRP (SSASRRMN AT
ETRP FUEIFIBIRIKE. XM EFRIKE— ST EEREMN,
11: 8 ETF[3:0] RW 4'b0 AROTHERE, N MESNSE MRS EERLHAZEER.

0000: ;&BIEK, {HF Fdts X
0001: fsampLing=fck_inT, N=2

0010: fsampLing=fck_inT, N=4
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Bit

Name

R/W

Reset Value

Function

0011; fsampLing=fck_inT, N=8
0100: fsampuing=fDTS/2, N=6

0101: fsavpunc=fors/2, N=8
0110: fsampuing=fDTs/4, N=6
0111: fsampuing=foTs/4, N=8
1000: fsampLing=foTs/8, N=6
1001: fsampLing=fpTs/8, N=8
1010: fsavwpLing=fDTs/16, N=5
1011: fsampuing=fpTs/16, N=6
1100: fsavpLing=fDTs/16, N=8
1101: fsawpuine=fpTs/32, N=5
1110: fsampuing=fpT5/32, N=6
1111: fsampuine=fpTs/32, N=8
WIRES ETF[3:0] = 1 BE 2 8¢& 307, DTS ez HRY
CK_INT (£

MSM

RW

FIMNE

0: ZiEF

1: AR (TRG) EMNSEMHEER T, LIS ESRIER 28 (@
i TRGO)5EMZRIER SN ENSEBNREE (BT
TRGO) ., XXMEKIE/LNERT 2EREE— R —AIS MRS AT
EFEEREN

TS[2:0]

RW

3'b0

flRIERE, X 3 (AR TELSIHESAMRRA.,
000: TIM14(ITRO)

001: {REB(ITR1)

010: £REE (ITR2)

011: {788 (ITR3)

100: TI1 B9iAHENIES(TILF_ED)

101: JEIREHIERTEEHA 1(TILFPL)

110: JEIREHEREEHIA 2(TI2FP2)

111: SMERRRIN(ETRF)

i NEREESHETRFEERILBEN, WRTERFERX
LRTAHMEREA]

OCCs

RW

OCREF i&[I%RN. 1ZAIATEF OCREF UEIRE.
0: OCREF j&lIRiEREI OCREF_CLR A\
1: OCREF j&MBIERER ETRF

SMS[2:0]

RW

3'b0

MEILER, HMEFTINBES, MRESTRG)NELES
FEHR RIS MR AR MAE R (NI HI 2 R 2e Sl 2 7 2ehi
)

000: KIAMER

WNER CEN=1, M5 IR=sEREHPIERRTEIRE],

001: #mASEsHER 1

TRYE TILFPL RYEBFE, 1HERESTE TI2FP2 RUILAM L/ 2.
010: #mAE=stETt 2

TRIE TI2FP2 RYEBSE, TTERESTE TILFP1 AGIIETM B/ FitEL.
011: #mABEsEL 3

B 1R 2 NERE
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Bit Name R/W | Reset Value Function

100: Sf7t&Ez(

EHRARBA(TRG)N EFHEEFIRTHES, FEE—
NEHMSFRES.

101: =g

HRRBMA(TRG)ASE, IHHERNHHE. —BEfRBAR
PR, NWIHEEHMFIEEARER)., TSNS LRSS
1.

110: fRt&Es(

TTHERAEMARA TRGI N EFHBEMNIEREL), RBITHEEN
BaEzEn.

111: HhERRT RS 1
HERRIRARRN (TRGHRY EFHEIREN T E1ES.

i W0 TILF_ED #HIf/9RARIN(TS=100)RY, AREFERAIIHE
&3, XEEA, TIIF_ED &R TI1F TR — Nk,
M R R G EMRRAIIREF.

TIM1 POERfbA &R
Slave TIM ITRO(TS=000) ITRL(TS=001) ITR2(TS=010) ITR3(TS=011)
TIM1 TIM14 {RER {RE8 {RE8

15.4.4. TIM1 FRlf{EEESTFES (TIM1_DIER)

RSttt : oxoC
S({E: 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 BIE | TIE | COMIE | CC4IE | CC3IE | CC2IE | CClIE | UIE
- - - - - - - - RW | RW RW RW RW RW RW RW

Bit Name R/W Reset Value Function
31: 8 {RER

BIE: FoPFRIZEAHT

7 BIE RW 0 0: ZEIFRIZEART

1: FIFRIZEAET

TIE: AoiFftA kT

6 TIE RW 0 0: ZEibfb Al

1: sl kT

COMIE: 72¥F COM Hlkfy

5 COMIE RW 0 0: Z1F coM shlif

1: 7oIF COM Hhlfy

CC4IE: FIFRTRILLER 4 HhikT
4 CCA4IE RW 0 0: ZEIFFIRILLER 4 ity

1: SUFRFRILLER 4 Hhiky
CC3IE: Fuirsk/ELiR 3 Fhlfr
3 CC3IE RW 0 0: ZEIFEFRIELER 3 ity

1: SFRFALLE 3 T
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Bit Name R/W Reset Value Function
CC2IE: FIFHESA/LLER 2 Pl
2 CC2IE RW 0 0: ZEIFFESR/ELER 2 il

1: SFRFALLE 2 il
CCLIE: FUFRRRLLER 1 Hhify
1 CC1IE RW 0 0: ZE|H@EFR/ELER 1 ity

1: SFRFALLE 1 T

UIE: siFEEFiT

0 UIE RW 0 0: ZEIFEEFAT

1: FVFERTET

15.4.5. TIM1 JKZEFFSR(TIM1_SR)

(sl : oxo010
S(s{&E: 0x0000 0000

31 [ 30 [29 ] 28 | 27 [ 26 [ 25 [ 24 23 22 21 20 19 18 17 16
Res IC4IF IC3IF IC2IF IC1IF IC4IR IC3IR IC2IR IC1IR
RC_W0 | RC_ W0 [ RC_ WO [ RC_WO0 | RC_ W0 [ RC_ WO | RC_W0 | RC_WO0
15 [ 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CC40OF | CC30OF | CC20F | CC1OF | Res BIF TIF COMIF | CC4IF | CC3IF | CC2IF | CClF UIF
RC_WO0 | RC_W0 | RC_WO0 | RC_WO0 - RC_WO0 | RC_WO0 [ RC_ W0 [ RC_WO0 | RC_WO0 [ RC_ W0 | RC_W0 | RC_W0
Bit Name R/W Reset Value Function
31: 24 {RER - - ;
23 ICAIF RC_WO 0 TRHRIRR 4 15
- 20 IC1IF #EiR,
TREIOHEER 3 1R
22 IC3IF RC_WO 0 .
20U IC1IF {EiR,
TREIEHER 2 15&
21 IC2IF RC_WO 0 o
£ ICLIF fA,
TRERRER 1 15&

(RSB AYIBEREC S M KA B B TR B AR RS
%, ZINCHHBEHE 1. BRGS0 SUBIdiE
TIMx_CCR13& 0 ,

0: TESHRTE,

1. RETREERIRSEMN,

EFRER 4 15

£ ICLIR #iR,

EFIRER 315

& ICLIR iR,

R 2 15E

& ICLIR iR,

EFHERER 115E

(RSB ABERECE M RRE BB _ E R AR RS
%, ZIFCHHEGE 1. EHEEE 0 SiBHE
TIMx_CCR1i& ‘0" ,

0: TESHRTE;

1. RE EFHEREREMN.

FEER/ELE: 4 ITHFRERIC

£ CC1OF iR

20 IC1IF RC_WO 0

19 IC4IR RC_WO0 0

18 IC3IR RC_WO0 0

17 IC2IR RC_WO0 0

16 IC1IR RC_WO0 0

12 CC4O0F RC_WO0 0
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Bit

Name

R/W

Reset Value

Function

11

CC30F

RC_WO

0

FRIELER 3 IR tRIC
£ CC10F {5k

10

CC20F

RC_WO0

HER/ELER 2 IS EERARIT
£ CC1OF fifif

CC10F

RC_WO

IR/ 1 3 HgRARE

(NEHERNAYBERECE MR, 1IZARC I S 1.

5 0 aiERIZAL,

0: FoIdHEkr=4&;

1: CClOF & 1ht, IHEERIEEEHI#HIAEI TIM1_CCR1
BFes.

RER

fRER, YREIEAN O,

BIF

RC_WO

R ZEhRfARIC

—BREBMNER, BHEENHZAE 1. MRFIEBATH,
NZA7AT AR 0.

0: ZRIFESHFE;

1. FIEBMA LENEIEMETF.

TIF

RC_WO

A RS rRITIRC

SREMETM (SMMRIEHIRRE TR JEEIIMIEEE
=R £ TRGI B NIRIQNEIER0AE, 8l szl N E—
WiE) BEEHRHZAE 1. BERMEE O,

0: FTARARSSHT4E,

1 BRSBTS R

COMIF

RC_WO

COM Hlff#Ric

—B7f4% COM B4 (4 CexE. CcexNE, OCxM B#E
) ZAIHEEE 1. BRSO,

0: 7o COM B{4774;

1: COM FREfEERFImN

CCAIF

RC_WO

1RERILLER 4 FREFHRIC
£ CCLIF fiik

CC3IF

RC_WO

IBIRIELER 3 HRBTARIC
2% CCLIF ##Hik

CC2IF

RC_WO

HRER/ELER 2 HRRARIC
£3% CCLIF #if

CC1IF

RC_WO

R 1 FhlfTRic

WNEREE CC1 BeE Mg
LTHERESHHRER— M ERN, ZfHEEE 1, 8
FEHOXIFRER FRRINESE TIM1_CR1 FH7Z:81 CMS {i1),
BRSO,

0: FTCILEeRE;

1: TIM1_CNT #Y{ES TIM1_CCR1 fYEITHES.

WNEREE CC1 LB HEMNER:
LRFPRSEHREMZAHBEGE 1, SHREE 0 HEITiE
TIM1_CCR1i&0,

0: FTCRINFIRF=E;

1: WMARREFEITEEMEEEAN TIML_CCRI(fE ICL £
KNE SETERIEERATAG).
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Bit

Name

R/W

Reset Value

Function

UIF

RC_WO0

EFTRTRIC

L EHSEMNZUREEE 1. BRGSO,

0: TEHSBMH~4%;

1: EREMERFINLL, SEHFSWEMNZAHEGE 1:

- #& TIM1_CR1 2778849 UDIS=0, 3 REP_CNT=0 A
FEEENEH(ES R TR Diae N,

- # TIM1_CR1 Z778819 UDIS=0, URS=0,
TIM1_EGR 2778809 UG=1 R4 EHH B4R CNT &
HEEaML);

- % TIM1_CR1 Z77889 UDIS=0, URS=0, % CNT
WA EHERURTEERSN. (SENEREFISE
28(TIM1_SMCR))

15.4.6. TIM1 SYF=EFFE(TIM1_EGR)

{misitt: ox14
S(i{&: 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 E-) 5-3 7 6 5 4-1 3 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: {RER ;
FrERIEEM
ZAHRREE 1, BFE—RESY, BEEBEES .
7 BG w 0: FEhiE;
1: FE—NRIESH, AT MOE=0. BIF=1, &FEXIM
AR, MUF=SEAB IR,
PR SN
ZAHRREE 1, BFE— MRS, BEEBENS .
6 TG w 0: Fahf;
1. TIM1_SR Ef7&HY TIF=1, EFEXIRAIHHT, F=E
HERZAYRT.
RIS, PSR
IZAIFREE 1, HEERE 0.
5 COMG w 0: FoEhfE;
1: ¥ CCPC=1, IFEH CCXxE, CCxNE, OCxM fi,
xRN EEAMNGTHAEEE.
4 CCAG W FEEERBRILLER 4 B4
2% CCIG f&@ik
3 cC3G W PRI 3 B4
2% CCIG f&@id
5 cC2G PRI 2 4
2% CC1G ik
1 CC1G PR 1 B4
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Bit

Name

R/W

Reset Value

Function

ZAHREE 1, BFrE— MRS, HEGE
B0,

0: FoahfE;

1: 7R8I CC1 EF4—/MasRitb =4

FHiEiE CCLERE NS

RE CCLIF=1, EFFEXIRAIFRET, NIF=EAERAYFET,
E1BE CCLEE M

MRTHIITERBSEFAE TIM1_CCR1 57788, CCLIF£E 1,
EFESIRIAIRRT, NWF=4AERA90T, & CCLIF BEX
1, Mi&E CC10F=1,

uG

FEEMBM. ZABREE 1, BEaiE 0.

0: FoahfE;

1: EFIATTELES, HE— NS

IR O IRESATH SIS HAES O(BEMM AR IAR). &
AP OXIFRHE T EL DIR=0([A LIt E)NITHEEWIE 0, &
DIR=1(E i)t EEEEEE TIM1_ARR RY{E.,

15.4.7. TIM1 $#3R/EbBHENF1FEE 1(TIM1_CCMR1)

{migtthtik: ox18
S(i{&E: 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 s_3 E-B 7 e-s 5 4-1 3 2 1 (-)
OC2CE OC2M[2:0] OC2PE | CO2FE | CC2S[1:0] | OCICE OC1M[2:0] OC1PE | OCIFE | CC1S[1:.0]
RW RW RW RW RW RW RW RW RW RW
SN LR
Bit Name R/W Reset Value Function
31: 16 RER i
15 OC2CE RW 0 LR 2 75 0 {ERE
14:12 0OC2M[2:0] RwW 3'b0 VAR 2 fE kR
11 OC2PE RwW 0 eI 2 FReE R
10 OC2FE RW 0 RS 2 RiE(EERE
FER/ELER 2 1568,
ZAENEERISE (RN | AENERER:
00: CC2 BEHECENHIH;
01: CC2 BBWAE NN, IC2EIFETI2 £;
98 CC2S[L0] RW b0 10: CC2 J‘Eﬁ?ﬁaﬁﬂﬁﬁﬁ)\, IC2 BREITE TI1 E;
11: CC2BEWHEE M, IC2 BEI7E TRC Lk, IHiEs
X TARENFRRRRMASIESE (B TIM1_SMCR
S1F8H TS (O%R) .
iE: CC2S {RIEBIEXARS(TIM1_CCER 1727
CC2E=0)74 25/,
IR 155 0 {588
7 OC1CE RW 0 0: OCI1REF A% ETRF I \FISZI[;
1: —BNZE ETRFBINGEF, &k OCIREF=0,
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Bit

Name

RIW

Reset Value

Function

6:4

OC1M[2:0]

RW

3’b0

R 182

ZAEN THHS %55 OCLIREF RIEE, i OCLREF

RET OC1l, OCINHKJE., OCIREF 2EHE¥AER, M

OC1, OCINHBEMEBFEURTF CC1P, CCINP {i,

000: /&4, MRS 78 TIM1_CCR1 5it#Es

TIM1_CNT [AfLEERYT OC1REF ANtEF;

001: TR IREBEIANAEMNBFE. Hits=s
TIMX CNTHIE SHIR/LERFF =
1(TIMx_CCR1)fH[EIRY, 38H OCIREF A&,

010: MEMNKREBELIALHBF. Hit S
TIMX CNTHIESHIR/LERFF==
1(TIMx_CCR1)#EFRt, 38| OCIREF K.,

011: %, 3 TIM1_CCR1=TIM1_CNT i, Epst
OC1REF fUEEF,

100: 3EFIANFIEF. EHl OCIREF A1,

101: 3EHIABEMEBYF. EH OCIREF A&,

110: PWM#EL 1 - EELitEEd, —8
TIM1_CNT<TIM1_CCR1 @& 1 AEHEF, T
RNEBREE,; A TitEHE, — B
TIM1_CNT>TIM1_CCR1 B i@ i& 1 9 T M EE F
(OC1REF=0), BN HEHEF(OCIREF=1),

111: PWMER 2 - EELETEE, —B
TIM1_CNT<TIM1_CCR1 F}iBiE 1 ATCAEF, &N
NEMEBF, FaTIHEEt, —B
TIM1_CNT>TIM1_CCR1 RH@iE 1 AEHEF, B
NI,

1. —H LOCK &3 3(TIMx_BDTR ZF28+HHY

LOCK i) B CC1S=00(ZiBEF: & ) NIZ A

&

iE2: EPWMAER 18, PWMIRR 2 h, RESHRER

T 7R HRIE P WRESEIUIRE] PWM R

Ff, OCIREF EBYEAMES,

OC1PE

RW

PR 1 Tl fERE

0: ZEIF TIM1_CCR1 FH7ssi0FEEET8E, AIBERTBA
TIM1_CCR1 &Hf7ss, BES LElFR.

1: FFiE TIM1_CCR1 SH{F2eRFsEiInge, iS5
TS 7estRE, TIM1_CCRI1 RUTERE(EEER
EHEIRITEEN SR FEfraa .

1. —H LOCK &3Ii&A 3(TIMx_BDTR ZF28+HY
LOCK {if)F B CC1S=00(%EEf & pia ) NiZ A
BEARIEEL.

20 (ERPOMERXT, ALAERATEEHSFE AR
TR PWM RS, BNEMHERHRE.

OC1FE

RW

LR 1 HERfERE
IZA AT AR OC BRI RRA SNSRI AL,
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Bit Name R/W Reset Value Function

0: tRIEITEMEES CCRIMYE, OCLIEER(E, RMERLA
BRI, SMASRIYMAE— I EERT, BE
OC1 HHAYE/NERT /9 5 NETEF/EIHA,

1: WAZMARIER A ERMS R E T —IRLLER T
Bc. AL, OC1iHSENRBFMSRERT
K. REHRIIERCET OCL HiH BRITERTR4Ea
73 3 ESEREER,

OCIFE MREBIEHEER PWML 5 PWM2 tExRTEE

H.

IR/ 1 368,

X2 ENBENAE (WMANEL) | AIRNEAERE:

00: CClBE#HEE NI,

01: CClEEWEE MM, ICLIEIFETIL £;

1:0 CC1S[1:0] RW 20 10: CCLIBERRENMA, IC1BEHETI2 £,

11: CClBEHEENEIA, IC1HEITE TRC £, IHAER
X TARENR R RRBASIESES (B TIM1_SMCR
S1FEH TS (B%R) .

iE: CC1S {Y{EBEXAAY(TIM1_CCER Z17=siY

CC1E=0)4Z2aI5HY,

FNGEIRIRT:

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 e-s 5 4-1 3 2 1 (-)

IC2F[3:0] IC2PSC[1:0] CC2S[1.0] IC1F[3:0] IC1PSC[1:0] CC1S[1:0]
RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:16 {REB -
15:12 IC2F RW 4’b0 EINKEEE 2 JEIRES
11:10 IC2PSC[1:0] RW 2'b0 BINIEER 2 T $Tes
FERILLER 2 15542,
X2 {EMEENAE (BMANEE) | REBABAGEE:
00: CC2 BEHECE NI,
01: CC2BEWEENMA, IC2ME7ETI2 £;
A o W 0 10: CC2 ‘@ET&E&%E@)\, IC2 BRESFE TI1 E; \
11: CC2 BEWREENRA, IC2IEITE TRC £, IR
(R TAEERF IR RMABIESES (H TIM1_SMCR
B1FEEH TS (%) .
iE: CC2S {IEBEXARS(TIM1_CCER FH17a5HY
CC2E=0)A 251,
BN 1 RiREs
XIEX T TILEARIRAERER N AR RERKE. 8
ISR — N ERERLER,
- IC1F(3:0] RW 400 TIDRE N NEH BT E— N D
0000: &BEUEK, fEF DTS RKEF
0001: fsampLing=fck_inT, N=2
0010: fsampLing=fck_inT, N=4
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Bit

Name

RIW

Reset Value

Function

0011; fsampLing=fck_inT, N=8
0100: fsampLing=fDTs/2, N=6

0101: fsampLing=foTs/2, N=8
0110: fsampuing=fDTs/4, N=6
0111: fsampuing=foTs/4, N=8
1000: fsampLing=TpTS/8, N=6
1001: fsampLing=fpTs/8, N=8
1010: fsampuing=fpTs/16, N=5
1011: fsampLing=foTs/16, N=6
1100: fsampuing=fpTs/16, N=8
1101: fsampung=fpTs/32, N=5
1110: fsampLing=ToT5/32, N=6
1111: fsampLing=ToTs/32, N=8

3:2

IC1PSC[1:0]

RW

2’b0

I NAEER 1 T Shes

X2 fEXT CCLimAN (IC1) Mo saEE. —B
CC1E=0(TIM1_CCER Zf7889), NFADIREEE L,

00: FCHimHREs, FRREA O LG NEIRYE—MAiEERk
R—IRESK;

01: 8 2 PMEMHMA—IRIER,

10: 84 NSRRI,

11: 88\ SMHR—RiIR.

1.0

CC1S[1:0]

RW

2'b0

CC1S[1:0]: #EFR/LLER 1 5682,

X2 ENEENAE (WANEE) - REMNRIEE:

00: CClBEWIRENHEH;

01: CClBEWEE MM, IC1MEETIL E;

10: CClBEWAE M, ICLIFETI2 £;

11: CCLiBEHECE M, IC1MEIE TRC £, &
X TFENRRR RS MASIESAS (B TIM1_SMCR
BFSRM TS 0EE) .

i¥: CCLS {{EBiEXMIAf(TIM1_CCER E17s549

CC1E=0)Z 251,

15.4.8. TIM1 $#3R/ELEIEX S1558 2(TIM1_CCMR2)

{Rigihht: oxic
S{if&: 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
OC4CE OC4M[2:0] OC4PE | CO4FE ] OC3CE OC3M[2:0] OC3PE | OC3FE )
IC4F([3:0] IC4PSCI[1:0] CC4S[1:0] IC3F[3:0] IC3PSC[1:0] CC3S[1:0]
RW [RW [ RW [ RW RW [ RW RW [ RW RW [RW[RW[RW]| RW | RW RW | RW
A ELEBE:
Bit Name R/IW Reset Value Function
31: 16 RER - - .
15 OC4CE RW 0 HHELEL 4 75 0 fEERE
14:12 OC4M[2:0] RW 3'b0 HEVE 4 18
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Bit Name R/W Reset Value Function
11 OC4PE RW 0 MR 4 Tk fERe
10 OC4FE RW 0 LR 4 PRIE(ERE
FERILLIR 4 158,
ZAESNEIERSM (BANGEL) | RENEIRERR:
00: CC4 BEWEE EL,;
01: CC4BEWEE/IMAN, IC4BREIFETI4 L;
o CCaspo] - b0 10: CC4 ‘@iﬁ\%&@ﬂ%ﬁiﬁﬁ)\, IC4 BREJE TI3 L;
11: CC4BEMEE M, 1C4MEITE TRC L, 1
RTAEERERf RSN BIEFES () TIM1_SMCR
170 TS ADEF) .
i¥: CC4S (VIEBEXMFRT(TIM1_CCER Z77=8hY
CC4E=0)42rI5HrY,
7 OC3CE RW 0 SR 3 75 0 {588
6:4 OC3M[2:0] RW 2'b0 B 3 1R
OC3PE RW 0 MR 3 Tk fshRe
OC3FE RW 0 iR 3 HRiE(ERE
RIS 31%4E,
X2 fENGBERNAE GENEL) | REARREE:
00: CC3EmBEWEE EL,;
01: CC3EE#WEE/IMA, IC3MEIFETI3 L;
o CC3S[10] - b0 10: CC3 @iﬁ?&ﬁaﬁmﬁﬁ)\, IC3 BREJTE T4 L;
11: CC3 BEHEENHA, IC3REITE TRC Lk, IR
RTEENFRi R R MABIESA (8 TIM1_SMCR
170 TS (DEF) .
iE: CC3S {REEEXAI(TIM1_CCER FHF=81Y
CC3E=0)4 251,
B3RS
Bit Name R/W Reset Value Function
31: 16 {REE -
15:12 IC4F RW 4'b0 EINIEEK 4 EiRee
11:10 IC4PSC RW 2'b0 EINAESE 4 TR PREE
FERILLIR 415582,
X2 fENGEENAR GENEE) | REARREE:
00: CC4BE#WEE N,
01: CC4BBEWEENRAN, IC4MHTETI4 E;
o ceas W b0 10: CCAEERECENBA, ICABEIETI3 L;
11: CCABEHKEE M, 1C4REITE TRC L, AR
X THEENFRRERMABIESE (B TIM1_SMCR
7800 TS IEH%) .
¥ CC4S {IE@EX AT (TIM1_CCER 2778809
CC4E=0)7RBaI5H.
7:4 IC3F RW 4'b0 EINFEIX 3 EiES
3:2 IC3PSC RW 2'b0 EIN/AESE 3 TR SREE
1:0 0Cs3s RW 2'b0 TRIRIEUE: 3 1%,
X2 fENGBENAR GENEL) |, REABAIEE:
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Bit Name R/W Reset Value Function

00: CC3EEWEE AL,

01: CC3EBEWEE/ M, IC3MEIETI3 L;

10: CC3IBEMECE RN, IC3 BEITE TI4 L;

11: CC3BEHEE MM, IC1MEITE TRC Lk, IthiE
R TAEERERf AR S BIEFRS (FH TIM1_SMCR
B1FEEM TS iDEF) .

i¥: CC3S {NfEiBi&XART(TIM1_CCER 178809

CC3E=0)742r 5.

15.4.9. TIM1 $#iFk/LLEERES 1338 (TIM1_CCER)

{misitdit: ox20
S({ifE: 0x0000 0000
31 [ 30 [ 29 [ 28 [ 27 [ 26 | 25 | 24 [ 23 | 22 [ 20 [ 20 [ 19 [ 18 | 17 | 16
Res
15 ] 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CC4P CC4E CC3NP CC3NE CC3P CC3E CC2NP CC2NE CC2P CC2E CCINP CCINE CC1P CClE
RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31: 14 {RER i
13 CC4apP RW 0 BINARER 4 Bk, &% CC1P RYHEIA,
12 CC4E RW 0 BINME3X 4 FidifERE, &% CCI1E RUfA.
11 CC3NP RW 0 BINABER 3 EAMAI IR, £©% CCINP RYHEIA,
10 CC3NE RW 0 BINAEIR 3 EAMAIHERE. &% CCINE RYiEIA,
9 ccsp RW 0 BINAEEX 3 mdtkE, &% CC1P AYREA,
8 CC3E RW 0 BINAEER 3 e, &% CCLE AU,
7 CC2NP RW 0 BNAEIR 2 BEAMAIHIRME. £©% CCINP RYHEIA,
6 CC2NE RW 0 BN/ 2 EAMAILERE, £% CCINE YA,
5 ccz2p RW 0 BINAEEX 2 R, &% CC1P AYfA,
4 CC2E RW 0 BINAIR 2 BIHfERE, &% CCLE RYMEIA,
ENAEER 1 BN R
0: OCIN BFEFE
3 CCINP RW 0 1: OCIN R
i¥: —E LOCK £RE(TIM1_BDTR 7238 LCCK fi1)i&
79 38 2 H CC1S=00(BBERE i) NIz ABEHIE
8
ENAEIR 1 BN {ERE
0: X4 - OCINZE I, FEitb OC1IN AY%)H R
F MOE, 0OSSI, OSSR, 0OIS1, OISIN, CCIE fiffy
2 CCINE RW 0 E.
1: FH/3 - OCIN (ESimtEIXI AT S IH), HimtHeEBF
#&k#F MOE, OSSI, OSSR, OIS1, OISIN,
CC1E ffYfE.
ENAEER 1 Bk
L ceip RW 0 CCl BERE It
0: OC1 SBEFEH
1: OC1{REEFBR
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Bit

Name

RIW

Reset Value

Function

CCl BEREEN:

CCINP/CC1P RO E AR EIEIRESH TILFPL ]

TI2FP2 RUtR .

00: R/RE/EFHE: TIXFPL EFHRER (k. SiEm
TR, SMEBRTEREAARIENT)

TIXFPLARIE (MR, migesE)

01: RAB/FFEG: TIXFPL RIEGHEM (k. SEXT
fitk. SMEBRTERERfARAIENT)

TIXFPL RAE (IR, fmAgsstEst) .

10: {RER, FEFEAXMEE.

11: ARIEFGE: TIXFPL _ERFNFIEAERERN (H3k. £
B TRLA. SMEBRTEhaRAtARIET)
TIXFPL1 ARME (M=) « XPMECERRER AT 9%

foesE T,

E:

L FEMAHIEE, X—EREN. R TIMX_CR2

BfFaaiY CCPC i#KiIRE, APA CC1P NEREMAIR

B1E COM EHRERA SINETREIE.

2.—H LOCK ZZl(TIMx_BDTR Z77224 Y LOCK {3)i&H

382, NEZLIABERIEHL,

CC1E

RW

EINREER 1 ) fERE

CCl BB E N :

0: XiH] - OC1ZIHE, Fit OC1 AYsIHER Sk T
MOE,. OSSI, OSSR, OIS1, OISIN, CCINE {7y
=R

1: 7S - OCL{ESHmLENIRAYmLS M, HimHEY
#&K#F MOE. OSSI. OSSR. OIS1, OISIN,
CCINE Y&,

CCl BIEEENMAN  ZAURE TIH RSN ER TR

A TIM1_CCR1 &H7FE,

0: HPFRELLE

1: fHFKGERE

% 15-2 EEFMTHEERIE %M OCx 1 OCxN IBIERTH iz

Control bits

Output state

MOE

OSSI

OSSR

CcxE

CcxNE

OCx output state

OCxN output state

0

0

0

HHEIE(SERESRTF), OCx=0,
OCx EN=0

BHZE I (SERIRRIRTT),
OCxN=0, OCxN_EN=0

HEIHHZEE | F(SERTEERATF), OCx=0,
OCx_EN=0

OCXREF + Polarity
OCxN=0OCxREF ®8§
CCxNP, OCxN_EN=1

OCXREF + Polarity
OCx=OCREF &g} CCxP, OCx_EN=1 OCxN=0, OCxN EN=0

EHEE I (S ERTRRHTIT),

OCREF + Polarity + dead-time
OCx_EN=1

OCREF fyE%p (not OC-

REF) + Polarity + dead-time
OCxN EN=1

HIhIRLE(SRERTRRETTT), OCx=CCxP, | HIthZRIE(SERTRRETTT),
OCx_EN=0

OCxXxN=CCxNP, OCxN_EN=0
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ALk copcaEw _ OCXxREF+Polarity
1 0 p | MERIESTEREET), OCx=COxP, | 4 N=0CXREF xor CCXNP,
OCx_EN=1 OCxN_EN=1
KRS (HHERE LS
. L o | OCXREF+Polarity R (RHHERRERATER
OCx=OCxXREF xor CCxP, OCx_EN=1 | B8¥F) , OCxN=CCxNP,
OCxN_EN=1
, . OCREF fy5%p (not OC-
OCREF+Polarity + dead-time ) )
1 1 1 OCx_EN=1 REF) + polarity + dead-time
OCN_EN=1
0 0 0 BHZE I F(SERERITFT), OCXx=CCxP, I EE | F(STERTESITTT),
OCx_EN=0 OCxXN=CCxNP, OCxN_EN=0
g g é A F(STERTEEITT)
FEH9: OCx=CCxP, OCx_EN=0, OCXN=CCXNP, OCXN_EN=0
0 1 1 ANRAFEHFE: B FEXEESE, fRIR OISx 5 OISXN HAERIT KL
0 « OCx 1 OCxN B9BHEYF, OCx=0ISx F] OCxN=0ISxN,
1 0 0 BB (SEREEETT) M (SERTESMTFT) |
OCx=CCxP, OCx_EN=0 OCXxN=CCxNP, OCxN_EN=0
i (1) é KARD (HifEREB ATCEBT)
FERY: OCx=CCxP, OCx_EN=1, OCXxN=CCxNP, OCXN_EN=1
1 1 1 ENHEE: 23— XA, RiZ 0ISx 5 OISXN FAEXIRL OCx
F0 OCxN B9BERLEEFE, OCx=0ISx 1 OCxN=0ISxN

15.4.10. TIM1 {1HEEESFFEE(TIM1L_CNT)

(Rizitht: ox24
S(3{E: 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
CNT[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 {RER - - -
15:.0 CNT[15:0] RW 16’h0 THEEERYE
154.11. TIM1 iﬁﬁ&ﬁ%&ﬁﬁ%&(TlMl_PSC)
{misiidt: ox28

S(3%{E: 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/IW Reset Value Function
31: 16 {RER - - -
b b s I

TTEMESRIRTESIER (CK_CNT) & fox_psc/( PSC[15:0]+1),
PSC 887 HFEMEMT~EREAZSFIO NS F80E; Fif
EHEIETEIES

15:0 PSC[15:0] RwW 16’h0
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Bit

Name

Reset Value

Function

# TIM_EGR B9 UG ;5 0 B TARESMARTHIMNIEHIZSE 0.

15.4.12.

TIM1 BalE%#RFEFFEE (TIM1_ARR)

{misitbit: ox2C
S(S{E: 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
1-5 1-4 1-3 1-2 1-1 1-0 9 8 7 6 5 4 3 2 1 0
ARR[15:0]

RW

Bit Name R/W Reset Value Function
31: 16 {RER -
BhEEHNE
15:0 ARR[15:0] RW 16hFFFF | ARR 88 THEESNLIRIEERES S Fas1E.
HENERENEATH, THEESATIE.
15.4.13. TIM1 ERiH#EESFER(TIM1_RCR)

(st : ox30
S(i{&E: 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
T T
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 RE] -
[EEALTEERAYE
FRETERIEE, XEAITRFRERESFREAY
EinEER (AR TR S F T RE HRS T
22)  MAVFTEERTRT, NSRRI EEH T
AR,
BRMETiTHE088 REP_CNT AR 0, £F4—NE#HSEMH
7:0 REP[7:0] RW 8'h0 FHHEITH#428 REP_CNT &=\ REPBFF 181t #. AT
REPCNTREERBEHMEHFURCKRERNAE
#H REP{E, [ It TIM1_RCR HFREENFHERE
NREREHREMRER SRR,
XEREE PWMERS, (REP+1)RINE:
- FEOIEXFHRIT, PWM EHARVEER
- EROFRMENT, PWM EEHRNEE ;
15.4.14. TIM1 HB3R/ELES1388 1(TIM1_CCR1)

(Rizithtt: ox34
S({&: 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 | 12 [ 10 [ 9 [ 8 | 7 | & | 5 | 4 | 3 ] 2 J 1 ] o
CCR1[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 {RER -
FERIECR 1 HYE
& CClimEmRE it :
CCR1 A TENLBIFALER 1 SFES0E (s
B .

SNERTE TIM1_CCMR1 F17a%(OC1PE i) oRIEFETEE
K, HIAREA SRS 7.

BN, RELTIHFEMRER, WFERESEALEIE
SRIEVER 1 B1F8E,

LRI/ RSB 7 51144E8 TIM1_CNT LLRRY
@, H*B%E ocl ik tRmHEE,

& CCliBBEmRENRA:

CCR1 2 7THLE—RBNFER 154 (IC1) EarNitE
IR

15: 0 CCR1[15:0] RW 16'h0

15.4.15.  TIM1 IBTR/ELERS 1358 2(TIM1_CCR2)

{Risiit: 0x38
S(if&E: 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

8

7

CCR2[15:0]
RW

Bit Name Reset Value Function

31: 16 REE - -

R 2 9B

& CC2 BEfRE AL

CCR2 BATHRALRIRIRIIR 2 H780E (T
B .

WNERTE TIM1_CCMR2 F1F728(0OC2PE i) HoRIEIEFEEE
i, HinZRN\SRIS T,

BN, RELEREMHRERN, HFEEEEA RN SR
IRILEER 2 BfFEs .

LR/ RS 7R 8 7 5114888 TIM1_CNT LHiRAY
8, #B7 oC w0 HmHss.

& CC2 BEmENRA:

CCR2 B8 TH E—RENEA 2 54 (IC2) EhmRTitEL
A,

TIM1 $H3R/ELES1FRS 3 (TIM1_CCR3)

(RSt : ox3C
S({&: 0x0000 0000

15:0 CCR2[15:0] RwW 16’h0

15.4.16.

184/279



PY32F002B-C Z75I&EFif

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 (-3 é 4-1 3 2 1 (_)
CCR3[15:0]

RW

Bit Name R/W Reset Value Function
31: 16 {RER - - -
ER/IELER 3 BB
# CC3 mBAE Mt
CCR3 B8 TEA\ZRIIRLR 3 H7=si0E (FsEE
B .
SNSRFE TIM1_CCMR3 F7788(OC3PE )R IEEFzcEk
K, BRI\ SRIE TR,
15:0 CCR3[15:0] RW 16’h0 B, RESEHRFHRERN, WFEREA NS/
RILLER 3 FHFet.
LRIER RS R B S T S1TELEE TIM1_CNT LEAAY
8, #HE OC imM LEHES.
# CC3 mBEE NP
CCR3 827 H LIRS 3 B4 (IC3) EMmaviti
BB,
15.4.17. TIM1 }B3R/ELESTFEE 4(TIM1_CCR4)
{misitidt: ox40

S(S%{8: 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 (-5 é 4-1 3 2 1 (-J
CCRA4[15:0]

RW

Bit Name R/W Reset Value Function

31: 16 {RER -

ERIELR 4 BYE
# CCAmErcE Nt :
CCR4 2 TR A ZAIERIELR 4 HFEA0E (T
B .
SNSRFE TIM1_CCMR4 FH1F25(0CAPE i) RIS
K, BRI\ LRIESFRRT.

15:0 CCRA4[15:0] RW 16°'h0 B, RESHEREMHRERN, WFERESBENZRIE
RILLER 4 ST,
LRI RS TR E S T 51TELES TIM1_CNT LEERT
&, #HEE oC O LHEHES.
# CC4mEEcE BN :
CCR4 2 TH E—IRBINEL 4 B4 (1IC4) (EmAIITEL
BRE.
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15.4.18.

(misithtik: ox44
S(3{E: 0x0000 0000

TIM1 FIZEFIFEX FF=R(TIM1_BDTR)

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
5 7] 6 7 i 1 5 5 7 5 5 2 3 P 1 0
MOE | AOE | BKP | BKE | OSSR | OSSI | LOCKJ[1:0] DTG[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 {RER - - -
FitiERe
—BRERMANEY, ZAHERPE 0, 1RIE ACE 7Y
B, THHKHE 0HBENE 1. BEEARHEES
15 MOE RwW 0 o
0: ZEIF OC 1 OCN Hiti BRI AR,
1. WNSRRE THEMNAIERER (TIM1_CCER FHFasM)
CCxE. CCxNE{i) , MFF/= OC#] OCN Hitt,
SRR ET2
0: MOE HBetii{4E 1;
1: MOE eI E 1 5ifE F— 1M EHSEMEmNE 1 (A
14 AOE RW 0
RREBATR) .
i¥: —B LOCK F&BI(TIM1_BDTR Z728+AY LOCK {i1)i%
B 1, MRZAIARERIES.
RN
0: FEMNEEFEH;
13 BKP RW 0 1: NEBASEERY,
i£: —HB LOCK Z3!(TIM1_BDTR Z577287fY LOCK {31)i&
71, NRZARIABEHIERL,
RZETNREfERE
0: ZIERIZERN;
12 BKE RW 0 1. FEREHA.
i¥: —E LOCK £REI(TIM1_BDTR Z57F58hf LOCK {1)i&
A1, NRZAIABEHIERL,
ETRIT KIS 1&F
ZAIFF= MOE=1 HiEEhEMatet. 2B E M
ERJBRPAIFAE OSSR i,
5% OC/OCN {FRefiFinRe (FR/thiRfEReSfras
(TIM1_CCER)) ,
1 OSSR R 0 0: LERISSATIERS, 51k OC/OCN#i (OC/OCN &
BERIH(ES=0) ;
1: HEREEAIIERF, —B CCxE=18; CCxNE=1, F/3
OC/OCN HHiF AR .
OCI/OCN fEgeimtES=1,
¥ —H LOCK Z&3I(TIM1_BDTR Z7758/f LOCK {i1)i&
792, NRZRIABEHAERL,

186/279



PY32F002B-C &5I&ZF

Bit Name R/W Reset Value Function
SRR T "KEARE" 5w
ZAIATY MOE=0 Bi@iEiR tHaT,
£3% OC/OCN {FEEANIFmnBE (FER/ iR ERE S 788
(TIM1_CCER)) .
0: MTERTSEARTERTS, £1F OC/OCN ity (OC/OCN &
10 0SSl RW 0 BERmIES=0) ;
1: 4 F B8R I {ERf, —HE CCxE=13f CCxNE=1,
OC/OCN g 5t it & =S| B ¥,
OC/OCN fEgeimtiES=1.
i¥: —E LOCK ZREI(TIM1_BDTR Z5{Z58hf{ LOCK {31)i&
72, WRZRIABERAESL,
HERE
ARG R RTIR A S R,
00: BiEXH, HFRLEHRP;
01: B4ERA 1, FBESA TIM1_BDTR 5772569
DTG/BKE/BKP/AOE fiI. TIM1_CR2 Z77581Y
OISX/OISXN {if;
10: BiERAI 2, FEEEANBIERS 1 PRISZAI, tBARE
9:8 LOCK]1:0] RW 2'b0 EN CC it (—BEREXEE®E CCxS (g
H, TIM1_CCER Z57788Y CCxP/CCNxP 1) LK
OSSR/OSSI iz
11: BiERAI 3, FEEEANBERA 2 PRISRAL, tBARE
B\ CCizfifl (—BEXBEREIT CCxS gk
4, TIM1_CCMRx 775889 OCXM/OCXPE i) ;
¥ BRFEENG, REEE—RLOCK i, —BEA
TIM1_BDTR &H17es, WERBFEEES L,
X EEERE
XEAIE N TN B M Z BIRSE X IF4ERT A, Big DT
FREIFERRTE):
DTG[7:5]=0xx => DT=DTGJ[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 x TDTS;
70 DTG[7:0] RW 8'ho f5): # TDTS = 125ns(8 MHZ), FIAEHOFEXETELS:

0%l 15875 ns, HPKATEN 125 ns;

16 us F| 31750 ns, &HFHKATEL 250 ns;

32 us B 63 us, EEIKATEN 1 us;

64 us Bl 126 us, EHIKAIEA 2 us;

i£: —HB LOCK Z3!(TIM1_BDTR Z577287fY LOCK {31)i&
B, 283, NIXLABEHIER.
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16. WBHAERSE (TIM14)

16.1. TIM14 &7

EBFAERS 2R TIM14 HRI4RFEM D SRERIKENRY 16 (B ahdit #=8tamk.

EERATZMEE, SENERNSSHIBKTREGNRRSE LR LR LS PWM),

(EFRERTRRTAD SRR RCC R MEHIRR TR 4R, PP REAIRI AR LI L MR LA 2R EEEE.

16.2. TIM14 B34
16 S SRR it s

16 (AT 4RIE (A LASERHER) Tl Sas, TRt TERAI D SREREDN 1 ~ 65536 ZIEAMEREIE

1 MIESIBIE, (ER:

— BN

— g

— PWM&ARL (BEXIFFEL)
B AREHRERT AT

— B s DE, HEESTInR @)

— BBER
— R

Internal clock(CK_INT)

| Trigger

>
Controller

auto-reload register

Enable
counter

ul

Stop, clear il—/\/vy
i\)

CK_PSC CK_CNT
P PSC prescaler +/- CNT counter
cll oy @ cti
—> S 4
T Input filter & | TILFP1 IC1 IC1PS OCIREF
TIMx_CH1 | capture/comp
CCHL[ ] —— edge selector > prescaler > are 1 register

Output

control

0oc1 E

TIMx]

Note:

Preload registerstransferred to active
Registers on U event according to
control bit

REG

Event

—>
e Interrupt

& 16-1 TIM14 ZR{IEE]

16.3. TIM14 IngehaiR
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16.3.1. FE&T

XA RIEER SRR EER D B— A EERERY 16 (VR EiHEEs, THEERRRS BT — 1 o Sass

52,
BEATLASEIHES. BalERSEFaiIMoiEFas, AR Tt LUR(E.
RIESTTEE:

B HEEESFRER (TIM14_CNT)

B oS FeEs (TIM14_PSC)

B EEEESESR (TIM14_ARR)

BaERS T FararscikEly, ERELENERN ST S hniEiSFer. RIEE TIM14_CR1F
FRRPRUEMIRETUEREARENL (ARPE) RIIRE, MEASHFRNNBE—ERESRINENRSEMS VEV B
(EIETIS, FE7E8, LiHEERAT Bt TIM14_CR1 772879 UDIS fI&TF 0 BY, FEAEssit.,

ERE R ARG,

TS TS SRESAYRTEP4IE CK_CNT IR5h, {RHIFETITEES TIM14_CR1 H{FesAYIHEESFRE
(CEN) BY, CK_CNT AHE®L,

IR, 8B T TIM14_CR Z7728/9 CEN (IM— AT EHAS, THERGEFFIAITTEL.

FRssnesiid :

TR SRET T LI SRS RO EZ 1 Bl 65536 ZERVMEREDS M. BEERET— (£ TIM14_PSC ZHfFssH
B) 16 (7FFaSEHIRY 16 (7itEEs. EAX MRS FaE e & TeE, CREBEGTIIWHE. MM
SRS N R BB ESRATHER A,

TESE TETHERETE, BRI 8n6 =,

ok _pst JUuUyuyyyy L

CEN

Timer dock = CK_CNT ARRRRSRARNAn e e e

Counter register F7 F8 mm@m 00 01 02 >< 03
Update event(UEV) T
Prescaler control register 0 < 1

Write a new value in TIM1_PSC

Prescaler buffer 0 >< 1
Prescaler counter 0 ﬂnﬂnﬂnﬂ

16-2 B IMRHISE 1 TE 2 /Y, THEEEHN FE
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ok pse N
CEN ‘
Timer clock = CK_CNT T 7 ﬂ
Counter register F7 F8 mm@ 00 01
Update event(UEV) T
Prescaler control register 0 < 3
Write a new valuein TIM1_PSC
Prescaler buffer 0 3
Prescaler counter ONIAN2A3AN0N 1N 2A3
16-3 HADIRERAISE 1 2 4 B, THEESHORT FE
A LitEEst

THEEEM O ITEEIBEE(E (TIMI4_ARR HEFNE) , ARXM 0 TfHMFRITTE, HrE—MiEEsE
HEH.

FMTEURER, PFEFEHSEH. £ TIM14_EGR HEssP B4 A)IRE UG [tBESETL4—1
EHSEMH,

IRE TIM14_CR1 FH{7e8FRY UDIS (i, ATLAZIEEHSEH, XiFEaLURAERTEEHSSFaa P EANIE
R FEfras. £ UDIS (ARiESZaI, BAF-LEEMSEH. BRI, ERITEEHMKIEM 0 F S, E
AT SRESAIITENEAE 0BT SABSHIEERED). o, WIRIZET TIM14_CR1 FHFEEHH URS i
(ERFEIEK), 188 UG ST — A FH=H UEV, BEERES UIF iREEIRFEEFED, XERT
BRI RRE TIERRITTHEMEERT, RIRY = RN,

BRE—ANEHEMHN, MENSERBEEN, BHRN(EE URS A)IREEFHIRELI(TIM14_SR HF
287h[9 UIF 32).

B B F SRR B E AT S FEAYE(TIM14_ARR),

B TASIRESRIR P X BN FsAYB(TIM14_PSC HF=80IHNS).
THNFARER T ANERESRE TR TH, = TIMX_ARR=0X36.

o _pse JTUUvudUy Uy

CNT_EN !

Timer dock = CK_CNT Uiy uU gl
Counter overflow [

Update event(UEV) [

Update interrupt flag(UIF) ‘

16-4 THERERATFE], RIBBRITRO SRR F79 1
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o rsc UUUuyuyyyyyyy
CNT_EN ‘
Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ
Counter register 0034 X 0035 X 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

o _psc Uyl

CNT_EN ‘

Timer clock = CK_CNT H H ﬂ H
Counter register 0035 0036 0000 0001
Counter overflow 7

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

16-6 TH4R=sRIFEl, RERRITRI SRR F79 4

oK _psc uuddiuuduyuyyl

CNT_EN ‘

Timer clock = CK_CNT H

] ]
i
i
—

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

16-7 LRI FE, RERITHOHEF AN
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o pse U U
CNT_EN |

Timer dock = CK_CNT U U
31)(32)(33)34)(35)(36)(00) 03 02)(03) 04) 05) 08/ )

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF ><

A

Write a new value in TIMX_ARR

36

16-8 THE4RRATFE, 2 ARPE=0 BSRYEHHZEM(TIMX_ARR ;RBFEEN)

o pse e
CNT_EN |
Timer dock = CI_ONT Uy Uy

Counter register Fo

Counter overflow H

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

16-9 IHHIEESATFE], 2 ARPE=1 FTHIEFHEE(FZEN T TIMx_ARR)

16.3.2. BS$hiE

THERAIRTSPEAERRT R (CKLUINT) 2. TIMx_CR1 FH7F25HY CEN {#] TIM14_EGR FH7asHI UG (2
SERRROEHINZ (BRT UG [ BniERRIN) | RecEidiasEzebiil. —BE& CEN iy 1, AERRIthENE
IEMER TR AT,
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ok psc Uiy

CEN=CNT_EN \

uG

CNT_INIT ]

Counter clodk = CK_CNT = cK_Psc UuUuuyuUiuuuUyl
Counter register 31 @Em@ 36 @mm@mm@

16-10 —RRHER FHEHIERES, PIEBRTEROSAREFH 1
16.3.3. #FR/EbEEE

FMERRBEHEESRE MR RS ERE A 757, SRR EFIEK.
SRS RMMDRS), MEhEko (riesstnm ).

[T T T T T T T T T T T T T | r-r-—-———"—">"~>""~>"~>">""~""~"~"~""~7"~7" "~~~ 77— 7— 1
| Intput stage [ APB bus |1 |
! Output st
| | | utput stage |
| | | |
| | | |
| | | APB interface | | |
| Read CCRL | | S Jurite CCR1H |
| —; readiiniprogrqss | rite CCR1L |
| Read CCR1L | | [ |
| R apture/compare preloal | |
| | register — i = output mode CCis[1 |
| captureitrla nsfer ¥ CC15[0 |
com;ILa re_transfer |
| OC1PE
| cc1s[1] | Capture/compare shadow | | 5 OC1PE |TIM14_CCMR1 |
| cc1s[o] Input mode regisler |Comparator (from time base) |
M14 EGR
| |
CCiG [ CNT>cc§ Output |
| - Mode [T=REFy o Output oc1
| | CNT counter | ICNT=CC’ Mode
P _contraller o
| | o> 1 Controller [TIM14_C |
| ! | |
! | TIM14_CCMR| 0oC1M | | ccip | | CC1E |
I____ ____________ L __ I TIM14_CCER ‘II
: |
TIM14_CH1 |
TiL
Filter TIOF, | Edge |
| DTS o | downcounte P Detector |
| I ¢ Divider IC1PS) |
>
| /1/2/4/8 |
| ICF(3:0] TIM14_CCER 5 4 :
| TIM14_CCMR1 |
|
| [ ccasprop [ icpspr:op | [ ccie | |
L Intput stage TIM14_CCMR1 TIM14_CCER |
____________________________________________________ -

& 16-11 TIM14 FRR/EEEIEE
BMNEBDYIERRT Tix MAESEKE, HEE—NERERES TIxF, AE, —MERIEEENDSEET
BEE—MES(TIXFPX), BRILUEAMESEHISS AR SR EENRRES. ZESEIDImHEA
HIREFRR(ICXPS),
BEBSFE—NRERE (B30 Frff, BNRmRAERZLHLESHRYE.
RCRIER R — N R S T — I Ak, EEIIR IR IR S Tes.
RN, MIRREET FS57a L, ABEHEERSFRET.
FEHRIERT, MRS SFRIASHENIE F57eT, AR FEFstIRS I EEHTIR.
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16.3.4. BNIHIRIR,

ERMABRERXT, ZaUE ICx ESEMNBERE, ITTHBNARERMFEERR/ RFFS
(TIM14_CCRx) ®, MESAEMALERT, HBMNAY CCxIF fRk (TIM14_SR ZH71728) WE 1. NSRS
HRER, COXIFIREERNE, IBAESHEIRIREG CCxOF (TIMx_SR&7F88) HE 1. CCxIFAE 035,

HIEEEAERIE A SR tE AT ERR CCxIF, B CCxOF=0 TJ;&k& CCxOF,

AT BRI TI1 MR _EFHERRITEMESA0ER] TIM14_CCR1 HFss+, SBUIT:

B EEERELIR: TIM14_CCR1AUERERITEAN, FLASATIM14_CCMR1ZH788+A7CC18=01,
HECCISAH 00 R, WEHEE BN, 7B TIM14_CCR1 HEFHRLTIRIE,

B REDAGSHNER, EERMARKSAMENEE (MBAS Tix B, BANIRKSEHZE
TIM14_CCMRx ZF2aRY ICxF £iI) . RIRBANESERS 5 NWERII#EHBRIR AL, Filw
MECERRESNEERT 5 MIFHERE. Eitb, FATT(LL DTS SRE)IELSREE 8 )X, BfIATE T £
—REZRRGNATM, SAEE TIM14_CCMR1 E1Z88hE A IC1F=0011.

5 T BERNEREEIRIAIE, £ TIMx_CCER HFssHEAN CC1P=0 (LFiF) (%1 CCINP=0)
BEERMAMOMEE. EXMIFH, RNBFEMRREEE—NERAIEFEEENZ], EbiRosinss
#W2EIE (B TIMx_CCMR1 778849 IC1PS=00) ,

B i§E TIMx_CCER Z7728A9 CC1E=1, AiFmiRitEesnERmks=1FaET.

WREE, @TIRE TIMx_DIER Z772899 CC1E [\ AiFEX hkhEK

HRENRNEIRET

B FAEMAIBTRRRRT, TTEESIEREIEE] TIM14_CCR1 FH17:s.

B CCIFiFEHIRE (FMiTcE) » HUREED 2 MNESHHIRRY, M CC1IF REikiSEks, CC10F i
& 1.

B IMRE T CCIE i, WEF=4E—Finak.,

ATREPREY, BNEEHPEEHIREZ AT, EREE. XRATEAEREEHPENGEHINEZ

[EFMEREUE 2 IRl ser= PR HE .

D MNBRRITEREEEISIRIHR BT TIMx_EGR H#ERIAY CCXG ERF=4,

16.3.5. sREEHER

&L (TIM14_CCMRx FfFasH CCxS = 00) T, HtHtLRIES (OCxREF fIHEMAY OCx) BEfEE
ERPREHENBREIIRES, ARt RSl 2=t E R,

5 TIM14_CCMRx Z1ZesHHERAY OCxM=101, BPEEHIEIEE(ES (OCXREF/OCX) ABEXRRE. X
¥ OCxREF #38E/9SHEF (OCXREF IaZASHEFEN) , B OCx 152 CCxP RMABERAYE.
BN CCxP=0(OCx BB, N OCx HEENFHEF.

& TIM14_CCMRx Z1F2EH ) OCxM=100, TJ3BE OCXREF (& 1K,

IZIRIUT, £ TIM14_CCRx SFHFatlitEEa 2 BRLRIDATEHRTT, HNARSHEREER., X
ETENEEHEER — BN E.

16.3.6. HathHELERIET,
WIREER ARSI — ML, R RATNREEEZ,
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LIRS SRR S FRNNBERE, MR TR TR E:

BB EHER(TIM14_CCMRx Z77887H9 OCxM {7)F1H Rk 4 (TIMx_CCER Z7728+h#Y CCxP fi1)
EMRIEREEIRIAAYS M L, ELCRICERS, HitsSIHE LURFERIEFE(OCxM=000), #KiIREMK
BXEBF(OCxM=001), #HIREMIHETF(OCxM=010)ziH{TEIFE(OCxM=011),

B REFHRESTFFEEPIIRELL(TIMX_SR FHF88F R CCxIF {i),

B EHISE THEMAIRTERR(TIM14_DIER Z1Fes+RY CCxIE fi7), NIF=E— i,

TIM14_CCMRx Hf OCXPE fi7j##% TIM14_CCRx HFes B h m S 7as.

EmB BRI, EHE4 UEV XJ OCXREF #1 OCx iR AR,

Write B201h in the CCIR register

TIM1_CNT 0039 X003A Xoo038 N\ T B200  B201)

TIM1_CCR1 003A B201

Match detected on CCR1
interrupt generated if enabled

16-12 b, #% OC1
16.3.7. PWM #&Ez(

FKPEERTRIVAILAS4E—NEH TIMX_ARR HFSHAEIER. H TIMx_CCRxFHFAE OTHES.
7E TIM14_CCMRx 772889 OCxM {UB A “110" (PWMHEZ 1) 5 “111" (PWMIER2) , semih
IR ESA OCx MHBEf~£— PWM, #UIRE TIM14_CCMRx Z1Fs§ OCXPE {ZLAFEREAERATTA
BEHSFEE, BEAEIRE TIM14_CR1EFSEBFHIARPE i (TEE LiHEEhOXTRER ) FrERmIE
e AN = S N

NERE—NEMEMIHE, ERTFRTEREXRITF57s, BTSSRIz, ©
/RBITEE TIM14_EGR B7781 UG LSRG FEHSTaE.

OCx FIRMEATLUEITARAE TIM14_CCER 57788 CCxP (IR E, ©ruLliRENBRFEMSHEKEF
B, TIM14_CCER FH7Faa+HI CoxE fiizth OCx HthifsEae.

£ PwM #&z{ (1R=\ 1 &L 2) , TIMI4_CNT #0 TIM14_CCRx WMZREHTILR, LIRERE/MSE
TIM14_CNT < TIM14_CCRx,

ERTES N ATHEE R MR LI AT A sEiE =4I GXI THRTURY PWM,

PWM igxd5F 4550

TEE— PWM D 1 1961F. 24 TIM14_CNT<TIMx_CCRx i, PWM &%{52 OCxREF K5, BUH
%, SN TIM14_CCRx HHILERIEARTEHNERE(E(TIMI4_ARR), N OCxREF {R#F/A'1’, WRRIE
730, M OCXREF {&F R0,

TE9 TIMx_ARR=8 BT IZiEXI5FHI PWM ZHZSEA,
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Counter register

OCXREF

CCRx=4

CCxIF

OCXREF

CCRx=8

CCxIF

OCXREF

CCRx>8

CCxIF

OCXREF

CCRx=0

CCxIF

a2 s a(sie) 7

DB

16.3.8. EERNERE

AT TIMx ERSRENEMEE, BT ERNSBRRLSHEHE. S— P EsATERIN, EFLNE— T
MEZRIERSRRAT ARSI TENL. Bah. (FLEERARTPSRIE,

16.3.9. ififtR3t

HORENFARI (MOHESLE) |, fRIE DBG #RiReh DBG_TIMx_STOP RUIRE, TIMx I EIasaE4rELiE
WEE, SEEL.

16.4. TIM14 51538

16-13 IAXITFAY PWM B2 (ARR=8)

16.4.1. TIM14 $=HlIZFF=8 1 (TIM14_CR1)

{misiitk: oxo0
S(S{E: 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 Res Res Res URS | UDIS | CEN
- - - - - - RW RW - - - RW RW RW
Bit Name R/W Reset Value Function
31: 10 {REB -
AP SREF, X 2 e M FEERTESATER (CK_INT)SREE,
9:8 CKD[L:0] RW 2'b0 = o (CK_INT)
Fir FRRISRAE AT £ 2 (BRI SRELA51
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Bit Name R/W Reset Value Function

00: tors =tck INT

01: tors =2 X tck NT

10: tprs =4 X tck INT

11: {RE, TEFERXIMEE
SIHEE A v naiv

7 ARPE RW 0 0: TIM14_ARR HZEI%BE T

1: TIM14_ARR ZH1FEa N\E P25

6:3 {RE8

EFTEKIR

BB IZA0ERE UEV SRR

0: MBRVFF=EEFTUTER, WTFAE—SH~E—"
EFTRHTEK:
- TR g
- RE UG

1: INRAIFF-EEFHFENER, WRETHEREH NiE~
E—NEFFNEK

e=a=2Fn

B EITZAI TR LE UEV S04

0: ¥ UEV., EFI(VEV)EM4HTNRME—FM4%:
- THEERE T
- IRE UG i

RIS TR IRTEEEIE,

1: ZIF UEV, I4EEHSEN, FF5Fs
(ARR,PSC,CCRX){REFEAIRIE.

MRIRE T UG ELMER IR & H T —MNEHEAL,

M+ EEEFNTR D SREKEFTAILAL

FVFITERES

0: ZEiFit#pes

1: FiEit#ess

it AR T CEN /g, SMERRdHh. [IStERA4mS
RN AR R, MAREXTLAEtEE R RE
CEN {iL,

2 URS RW 0

1 uDIS RW 0

0 CEN RW 0

16.4.2. TIM14 HBf{EEEE7588 (TIM14_DIER)

{Rigthik: oxocC

S(S{#: 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 S 4 3 2 1 0
Res CClIE UIE
- RW RW

Bit Name R/W Reset Value Function
31: 2 £RER - - -
CC1IE: FUFHEA/LLER 1 Hllf
1 CC1IE RW 0 0: ZEIFIR/ELER 1 it
1: FCVFRER/LLER 1 it
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Bit

Name

Reset Value Function

UIE

RwW

UIE: seiFEEshlR
0: FIEEFhiT
10 SRVFEHTRHT

16.4.3. TIM14 JKEFFE(TIM14_SR)

sttt : oxo010
S(i{&E: 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 WO | - - - RC_WO

15 14

13

12

11 10

9 8

Res

CCI10F

Res CC1IF UIF

RC_WO

RC_WO0 | RC_WO

Bit

Name

R/W

Reset Value

Function

31: 21

RER

20

IC1IF

RC_WO

TRERER 115&

(R EERAVEERECE M RRET B B T AR RS
%, ZIFCHBEEGE 1. BERHREE 0 SiEiiE
TIMx_CCR13& ‘0" .

0: ZLESRTL;

1: RETIEBHEIRSEMH,

19:17

RER

16

IC1IR

RC_WO

EFHARER 1i5E

(AR B EC E N\ B B EFH AR
%, ZAFCUHEEE 1. CHRES 0 BiEdiE
TIMXx_CCR13& 0’ .

0: TESHEIFRTE;

1: B4 EFHERERE G,

CC10F

RC_WO0

HERIELER 1 S HERTRE

(NEENAEERECE BB, ZFCHEGE 1. 5

0 \iEPRIZAL.

0: FTiSHEkr=4;

1: CClIF B 1R, IHHERAVECERIBIRE TIM14_CCR1 &
725,

8:2

{RER

CCIlIF

RC_WO0

R 1 FhlfiRic

WMRiEE CC1 BEHMmHIRT:

HTHERESHRERERE— M T EARRZUBREGE 1, B

S 0.

0: FTCILECRE;

1: TIM14_CNT B{E5 TIM14_CCR1 F{EITLEL,

WMREE CC1 BeBEHRAME:

SRR REMNZUMEGE 1, BHEKME 0 S0BIdIE

TIM14_CCR1i§ 0,

0: FohNRERF=4;

1: WMARBATEABIHEREE RN TIM14_CCR1(f£IC1 £
@E SFTERMHERIRTAIE).
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Bit Name R/W Reset Value Function
SEFRTRC, STEEMEMINZABEEGE 1. SRS
0.
0: FCEHEMHE;
1. ENEMEEH0LN. SEHFRNEMNZHEEGE 1.
- % TIMX_CR1 25778809 UDIS=0, F=4E#HE M i,
- & TIMx_CR1 Z7Z8819 UDIS=0, URS=0, 4
TIMx_EGR Z57728f UG=1 BRIP4 EF (RIS CNT &
Hrelgalt)

0 UIF RC_WO 0

16.4.4. TIM14 BEF=4ES1FE(TIM14_EGR)

{mistthilk: ox14

S({&E: 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 CCl1G | UG
- w w
Bit Name R/IW Reset Value Function
31: 2 {RER

FREERBRIELER 1 S5, ZNEBRHE 1, BT E— MR
RS, BEHENE 0.
0: FalfE;
1: fE8iE CC1 EFAE— MR/t

1 ccle W 0 HiEE CCl BREMME:
IRE CCLIF=1, EFFEXIMAIFTHT, WF-EANAY-FETER.
HiEiE CC1 RENBA:
LRIITHEEERIAE TIM14_CCR1 57788, iRE CClIF=1,
EFFEXIRAIPYT, NWF=4AERAIHRTER. & CCLIF B&A
1, MigE CC10F=1,
FEEREEN, RHRRHEE 1, BEEEENE O,

0 uG w 0 o %EJJT,E;
1: Efatitiies, ArE— 1" SEENENSE0. TEMm

DIMERAYHENER HAE OB RIIEEAR).

16.4.5. TIM14 HE3R/EbBHRN SF1FEE 1(TIM14_CCMR1)

{misiiil: ox18
S(S{E: 0x0000 0000
L Th ] A A R
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/W Reset Value Function
31: 7 {RER
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Bit

Name

RIW

Reset Value

Function

6:4

OC1M[2:0]

RW

3’b0

BB 18R

ZAIEN THHS%/55 OCLREF BI5E, M OC1REF

RET OC1l, OCINHIE. OCIREF 25HFEM, M

OC1, OCIN HIBREFEURTF CC1P, CCINP fi,

000: A4, HIHELIRET 78S TIM1_CCR1 5it#iEs
TIMx_CNT [BJA9EEERS OC1REF ANEEEFT;

001: MEMNKREBELAERNBEF., Hit28E
TIMx CNTRHIESHR/LELRFFH
1(TIMx_CCR1)tHERY, 3@ OCIREF A&,

010: MEMNKREBELALRBF., Hit 2088
TIMx CNTRHESHR/LELRFTF=H

1(TIMx_CCR1)/E[RERT, 38 OCLREF /91,

011: EB%E, 4 TIMx_CCR1=TIMx_CNT B, Bk
OC1REF HJEEF,

100: 3EFISNFTEEFE, EH OCIREF A,

101: EFINBMEF, EH OCIREF AE.

110: PWMAE1 -

A EitEEt, —BE TIMx_CNT<TIMx_CCR1BHEE 14
BXEF, U AXTHREFE,; FERA Tt EHE,
— B TIMX_CNT>TIMx_CCR1AE B 158 B
F(OC1REF=0), BNIABEHMEF(OCIREF=1),

111: PWM B 2

—B TIMx_CNT<TIMx_CCR1H], @& 1 hTCHEBE, &
WHBRHEF,

i EPWMIRL 18 PWMIES( 2, REAURERN

TS RIRE N R WREEEUTIRE] PWM RZCRT,

OC1REF BB AMZ.

OC1PE

RW

IR 1 TR

0: ZE)F TIM14_CCR1 Z{723R9T%ET08E, AIRERT SN
TIM14_CCR1 ZFHfFss, BFEDS LEMER.

1: FF/E TIM14_CCR1 ZF2srITEcEINRE, EEHRFNX

XTI ET 7R iR(E, TIM14_CCR1 ROFEEE(ETER

WS HRERAEEN SRI5FE T,

1.0

CC1S[1:0]

RW

2’b0

FERILLE 1 354,

X2 (ENBENSE (WANEY) | REMARAEE:

00: CCliBEWRENHEH,;

01: CClBEWEENMA, IC1MEETIL E;

10: {RE;

11: {RER,

i¥: CC1S{V/EIBIEXIARS(TIM14_CCER 25178809
CClE=0)A 251,

IMAGBIRIRIL:

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

7 6 5 4 2 2 1 0

IC1F[3:0] IC1PSC[1:0] CC1S[1:0]

Res

RW [RW [RW [RW | RW [ RW | RW [ RW
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Bit

Name

R/W

Reset Value

Function

318

RER

7:4

IC1F[3:0]

RW

4’0000

BN 1 RiREs

XIIEN T TILMARIREERER R K E, 8T
IR — BT EER R,

BIiERA N MM ESE— M HABEE:

0000: j&HIEIKR, £ DTS Kif

0001: fsampLing=fck_inT, N=2

0010: fsampLing=fck_inT, N=4
0011; fsampLing=fck_inT, N=8

0100: fsavpuinc=foTs/2, N=6
0101: fsampuing=fDTs/2, N=8
0110: fsampuing=foTs/4, N=6
0111: fsawpunc=fors/4, N=8
1000: fsampLing=fDTs/8, N=6
1001: fsampLing=fDTs/8, N=8
1010: fsampuinc=foTs/16, N=5
1011: fsampuinc=foTs/16, N=6
1100: fsampuing=fpTs/16, N=8
1101: fsampuinc=fors/32, N=5
1110: fsampuing=fpTs/32, N=6
1111: fsavpuine=fpTs/32, N=8

3:2

IC1PSC[1:0]

RW

2'b00

AR 1 TR 5hEs

X2 (\ENT CClimA (IC1) BN mEE. —B

CC1E=0(TIM1_CCER Z7788%), WD IREsE(.

00: FHioHAEs, MEREAO e NEIRE— M NiaERs
R—IRGEEX,

01: 82 PMEMHMA—IRIEK,

10: 8 4 N B4R —IXEX;

11: 8 8 MEMHiR IR,

1.0

CC1S[1:0]

RW

2'b00

CC1S[1:0]: HER/LLES 1 15%64%,

X2 fENEENAE (WANGEE) | RENEEERE:

00: CCliBE#WEE N,

01: CCl@BBEWEE/MA, ICLBEIETIL L;

10: {RER

11: {RER

iE: CC1S{X{E@EXAAf(TIM14_CCER 7Y
CClE=0)Z a5,

fmf

S
S

B
B

fmf

16.4.6. TIM14 }#3R/EbEk(E

{misitit: ox20
S(i{&: 0x0000 0000

ab
Be

Fes(TIM14_CCER)

31

30

29 28

27

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

Res

Res

Res Res

Res

Res

Res Res

Res

Res Res Res CCINP Res CC1P CC1E

RW RW RW
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Bit Name R/W Reset Value

Function

31: 4 RER

3 CCINP RW 0

BINARER 1 EANa R

CClBEmRERMAL

CCINP ©70f5R$5 0.

CCl BEREMBIN

CCINP ] CC1P BX&EFREN TILFPL 1k (&%
CC1P i)

2 RER - 0

R, —BAHO

1 CC1P RW 0

BNAEER 1 EHaRiE

CCl BERE N

0: OCl1 BH¥FEM

1: OCL{EREEFER

CCl BERENBA:
CCINP/CC1P F{iNERE TILFPLIXR TI2FP2 A9tk
MESIEMAERERES.

00: ARHEILEFHE: FERRLETE TixFPL BRI EFHEGESK,
Sfufitk, JMEPRTEPEALRE); |

01: RAB/MTBEE: MBRRLEAE TiXFPL I TREG0HIR, &
ks, HNERRTSHERATARIET);

10: REE, THECE.

11: ARR@E, LG,

0 CC1E RW 0

BNIRER 1 HH (RS

CClBEmRENRE:

0: X4 - OC1Z g

1: FF/E - OCl{ESmHEIXIRAYRHS M CCL BERE
HEN: ZADRE T IHHEES N ER SRR
TIMx_CCR1 7728,

0: F¥RZEELLE

1: HERfHRE

CcxE {3

OCx output State

0

HiHEEIE (OCx=0,0Cx_EN=0)

1

OCx=0OCxREF+Polarity,0OCx_EN=1

16.4.7. TIM14 i1E488S1F88(TIM14_CNT)

{Risiit: ox24
S(i{&: 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

CNT[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 {REE -
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Bit Name R/IW Reset Value Function
15:0 CNT[15:0] RW 16’h0 THEEERYE

16.4.8. TIM14 iﬁﬁ&ﬁ%ﬁ%ﬁ%(TlMl4_PSC)

(Rt : 0x28

S(3%{#: 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 {RER - i,
FosREEAYE

THESARTEAE (CK_CNT) &7

fek_psc/( PSC[15:0]+1),

15:0 PSC[15:0] RW 16'h0 PSC 887 YEHMEHT-EREN LIS RS SFEN
B, EMSGaEITHEs

# TIM_EGR BJ UG fiiE 0 B TIFEEMEBIMNIEHIES

==
iz 0,

16.4.9. TIM14 BHlERFESFES (TIM14_ARR)

Rzttt : ox2c
S(({E: 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
ARRJ[15:0]

RW

Bit Name R/W Reset Value Function
31: 16 {RER . i
BEREEAE
15:0 ARR[15:0] RW 16hFFFF | ARR B8 T HEEES LMY E SRR FE0E.
LEMEEHENENTH, THEESALIE.

16.4.10.  TIM14 }B3R/LEERZ1FEE 1(TIM14_CCR1)

{Rigithlik: 0x34
S(i{&F: 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 {RER - i

15:0 CCR1[15:0] RW 16’h0 AR 1 B9E
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Bit Name R/W Reset Value Function
& CClBEmRE N
CCR1 BATENMRIHHERILE 1 HEFENE (TR
B .
SNER1E TIM1_CCMR1 FH17a8(OC1PE i) oRIGETEE
i, HIRZEANSRIS Y.
B, RELEFEHRER, LFEEEESRNSRIE
RIS 1 51728,
LRIBRIR S FRE S T 5114488 TIMX_CNT LAY
82, #B#& oclixM HamHES.
& CCLBERENBA:
CCR1 A& TH EREMARX 1 54 (IC1) EmAvitEn
2E.
16.4.11. TIM14 i#IRSH1FR(TIM14_OR)
(RSl : 0x50
£(sfE: 0x0000 0000
31 | 30 [ 29 [ 28 [ 27 | 25 [ 24 [ 23 [ 22 [ 21 [ 20 [ 19 [ 18 | 17 [ 16
Res
15 [ 14 [ 13 [ 12 [ 11 ] 9[8-|7|6|5|4|3|2 1 ] o
Res TI1_RMP
- RW
Bit Name R/W Reset Value Function
31: 2 {REE
TERTESIIN 1 ST
B ERIES.
00:TIM14 iBi# 1 iE83) GPIO, BiF S EURFMIIE A
BE,
1: 0 TI1_RMP RW 2’b0 01: {RE8
10: {REE
11: TIM14 @i 1 &5 MCU B (MCO) XML
ER@d RCC_CFG FH7831 MCO[R:0|HIIRERIRE
1.
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17. RINFEERIE(LPTIM)

17.1. @M

LPTIM 2—5X 16 (\EfTRs. LPTIM SRFMEINFRIPIREERIBEN S EEE TSLIRINFEN A,
LPTIM AJLAEFEESmETE (APB Bi) FMESASER (LSVLSE) i), XERIth)y LPTIM IRARTFRHITIAE
MItERE, RINSIHFEREER(R.

17.2. LPTIM £E4514

16 izfA)_EitEiEs

3ffmosneEs, BA 8 NEIRERISRET (1. 2. 4. 8, 16, 32, 64, 128)
Elpvisingz

—  PIEBATERIRLSE, LSI By APB B

16 fiZ ARR BalE%H T 7e

VEELE/ BRI,

17.3. (RINEEEMSE (LPTIM) Ingesmik

17.3.1. LPTIM {EE]

LPTIM
Iptim_pclk . .
3 Clock domain Iptim_ker_ck clock domain
o)
o
@ I
<
=l «—>
& LPTIM >
i ARR
lR::gl:ter RSTARE S
) ntertace SNGSTRT | 16-bit ARR
Iptim]pclk CNTSTRT | 8
d ENABLE S
PRELOAD | &=
2 | SNGSTRT_OK —SNGSTRT»
A & | eNTSTRT 0K )
—CNTSTRT» 16-bit
\ 4 counter
interface
Iptim{_ker_ck
Iptim_wkup

B 17-14 {KIHEEAT SRHEE]
17.3.2. LPTIM E{i#1Ad5h

LPTIM B LAfSEF SRR TR
BT RCC &R, ATLMERAREITHMESXIER TRIES] ((ZATHMESaILATE APB Bdfh, LSI. LSE j&E9

BHTIERE) .
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17.3.3. fA3sHEE

LPTIM 16 fiit#88, MA— M AEREN 2 XSO TRoRes=HIkal, Mosasso3Hbm PRESC2:01#zH].
TRIIETERER:
2= 17-1 T SREREL

iz TR
000 1
001 12
010 14
011 IE
100 /16
101 132
110 164
111 /128

17.3.4. T{EE}

LPTIM EERFIN T L& :

B RIS EREMA—MIAREMTTR, HiAE ARR ERHELE,

E(FREERIRITEL, SNGSTRT ZURE 1.

— NI RSB SERSITETES. EHEESEMZE, HENX ARR ZRIRMH AR RS HENSH 208,

B EERESS: MBS EHIET, NMASEHTRIET, BETREE KR =L,

E(FESELETEL, LPTIM_CR.CNTSTRT fI4/AE 1.

IRE LPTIM_CR.CNTSTRT /3508 mELLTHEL.

BB AESAET nT LA B AEEEET

B R ZERER TIESET, BRI LPTIM_CR.SNGSTRT £% LPTIM gz ria=, 1HEEe (R
BWiE) —EIL ARR BEELE,

B NSSERNER TERER, NBAILPTIM_CR.CNTSTRT 248 LPTIM {3 ELE0E, T8 (%
HE) —Zik ARR B EFEE.

17.3.5. SFE3EH

PRELOAD fif#=#l LPTIM_ARR HFssEH A

— 2 PRELOAD fifE£1/9°0": LPTIM_ARR ZH{F8H A5 h0EZRIEH.

— 2 PRELOAD {\#igA“1"0t: ANREMEELEH, U LPTIM_ARR SET— LPTIM EfHfEHE
LHITE.

LPTIM APB ##01 LPTIM HZZEERAARMNEER, ELE APB EAFS NI B ARt RS

B, FE—ERER. EHIEREHRR, SuEaihiXesFest TEaEmIMNISERE.

LPTIM_ISR E7854 ) ARROK 11, 187X LPTIM_ARR BHFesiN SR ER BT,

X4 LPTIM_ARR HEEHTERIERE, RBERI—RERERNE, 7R —SFss TN SERE,

£ ARROK RS BRI Z BIAUEANELE NEBE S A AT TURIZER.
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17.3.6. iHEEiIER

LPTIM {32 P BRRT 4L

LPTIM_CR 778849 ENABLE {3 F{E88/AFRE LPTIM NiZiBi8, B ENABLE Uf5, BEHSTEIRR
MRSt BIEERE LPTIM,

¥ LPTIM 25F3RY, A BEIE LPTIM_CFGR 1 LPTIM_IER Z1755.

17.3.7. iH¥EEE M

TR LPTIM_CNT HF=sIABEN, RESMHH:

RS ERHNH -

EEfIH LPTIM_CR.CONURST {if=#l, ¥ COUNTRST & 15, EL{5SIXE LPTIM BRZATEH
. FMLEEIREEAEIERRI, LPTIM RZATHASERR ST E/ LN HEERT . XEENER
REISAER, LPTIMTHEEESH TEIN 1IN

T COUNTRST 2 APB RfffisAd, i LPTIM i85 F LPTIM PIfZATERiE,, FrLAZ4M@ COUNTRST fif
BN 18, FERZETHRY 3 MIHEHINIERREZ KB APB RS I(ES.

17.3.8. iAitE (debug mode)

HHREA debug Rz, BURT DBG #RIRAY DBG_LPTIM_STOP {UAJRE, LPTIM REMEIEHETIF,

BEFLLTLE,

17.4. LPTIM {KINFEEX

= 17-2 LPTIM RAEMEINFEERRIX B

=t R
IhEEFSN.
Sleep .
LPTIM /Rl (fF8EfE) SIEH sleep 12K,
cto LSE/LSI B ERT THRE T BN
P LPTIM chilff (fEES) SiBH! stop HE,

17.5. LPTIM Hlf

SNERTFURMREHAE LPTIM_IER S1738Af88, MIIXLSEAHIGAEph i/ IRBEE4

EEEEAUTY

TR LPTIM_ISR &i7as (NESHFR) PRIBNITSME 1 /5, LPTIM_IER SH7=8 (FURfERES
f788) PEENAAKE 1, WAL,

%= 17-3 LPTIM hirEE(4
PR ik
SHIEE=AUT B RS FRNAS(LPTIM_CNT) SEHMEH NS S FRIIRNBLE(LPTIM_ARR), H

TR E L

EMEHEFEEN OK | HIILPTIM_ARREFEENSIRIETTR, FRRGR B
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17.6. LPTIM F=F&

17.6.1. LPTIM HRBfFIIASZ1388 (LPTIM_ISR)

(it : 0x000
S(if&: 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 ARROK Res | Res ARRM Res

R R
Bit Name R/W Reset Value Function
31: 5 {REE - - .
BB ST BT,
4 ARROK R 0 ARROK HEEHRE, LUBKIRFEER: APB S\EXd
LPTIM_ARR RISIR{EERIN5ER. @ LPTIM_ICR.AR-
ROKCF B\ 1 &];&k ARROK .
3:2 {REE - - .
EEEE UL
1 ARRM R 0 ARRM HRFEHIRE, BRINFEFER LPTIM_CNT SH17s¥E
PTEZ LPTIM_ARR ZZ8809/8. [F LPTIM_ICR ZZ8809
ARRMCF {US A\ 1 B]i5RR ARRM #5&
0 (783 i - \

17.6.2. LPTIM HRlfigl#E1Fss (LPTIM_ICR)

(RSt : 0x004
S{IE: 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 ARROKCF Res | Res ARRMCF Res
RW RW
Bit Name R/W Reset Value Function
31: 5 {RER . ) )
BB 7R OK ERIRE
4 ARROKCF RW 0 e . _
FENZIE A 1 83k LPTIM_ISR E1Z28 Y ARRM R&
3: 2 {REB - - -
B EH IR ERINE
1 ARRMCF RW 0 — . N _
MZAIEA 185k LPTIM_ISR 7785+ HY ARRM 1R
0 {RER . . .
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17.6.3. LPTIM FRBR{HEEEST1ESE (LPTIM_IER)

{mizithtik: ox008
S(IfH: 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 ARRMOKIE Res | Res | ARRMIE Res
RW RW
Bit Name R/W Reset Value Function
31: 5 {RE] - - .
BEHEFaREH OK HRHfifEsE.
4 ARROKIE RW 0 0:ARROK thiffZs
1:ARROK Hrltfr{FaE
3:2 RER - - -
SHIEEAUT VS ET
1 ARRMIE RW 0 0:ARRM HhifZE
1:ARRM rhlffsgE
0 RER : - :

17.6.4. LPTIM Be&ZH1=88 (LPTIM_CFGR)

Rttt : oxooC
S({if&: 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 | PRELOAD | 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 PRESC[2:0] Res | Res Res Res | Res | Res | Res | Res | Res
RW ‘ RW ‘ RW
Bit Name R/IW Reset Value Function
31:23 {RER - - -
HEsREmER
TAINEALSE] LPTIM_ARR Z{F28 &
- PRELOAD RW 0 h}ﬂ_ \Eld b PTIM ?Tiﬁ%@rﬁ’fiit
0:8)R APB BB E#HEFes
1: 257172 1E 24 R LPTIM EHRLS SRR ST
21:12 {RE8 - - -
AR $Es
PRESC {IBCETO MBS D IMEE. EaILAZR NS EHRY
— A
11:9 PRESC[2:0] RwW 3’h0 000:/1
001:/2
010:/4
011:/8
100:/16
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Bit Name R/IW Reset Value Function

101:/32
110:/64
111:/128

8:0 {RE8 - -

17.6.5. LPTIM $Z2§I&5788 (LPTIM_CR)

{RESHELE: 0x010
S{f&: 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
SNG
R COUNT CNT EN
Res Res Res Res Res Res Res Res Res Res Res STARE RST STRT M ABLE
RW RS RW RW RW
Bit Name R/W Reset Value Function
315 {REZ
EREE R
IS 1 70i5 0. 2 RSTARE IRER 1R, X
4 RSTARE RW 0 W, Antihead
LPTIM_CNT RHYHIEEGh DS FERsEE
LPTIM_CNT HZ8HS.
TS,
ZBREE 1, S 0. REANUR, WANSHA
LPTIM_CNT IH¥EHFRRELP S, BT HEMNNRSE
%, BEREZERSIER 31 LPTIM WA HERZ 5F
3 COUNTRST RS 0 HE /\ﬁ'ﬁ% Clyag | */( EP E l:l*?l'—

B (LPTIM RIZESHRTRER S APB BHHAR) .

: £ COUNTRST BHFEEIR 0"/, HitHaEas
EEREN 1 HIL, FEHESIGEIREN 1A,
RIi& & COUNTRST (2B BB 0"

TERYRRE AR .

ZNEARAEN, ZME 1 SENEEE T LPTIM,

SNSRTEHTRRIH BRI AN E 1, WERSEA S

2 CNTSTRT RW 0 £ LPTIM_ARR #1 LPTIM_CNT Z5{728 ILECHYRK S

B EEHELE, LPTIM THRR RIS ISR T IHL.

i {NE LPTIM RS, LEAREE 1. ©iSmEEEs
BE.

LPTIM BB IS,

R BN, BEHEE. ZAE 1 SLARKMED

1 SNGSTRT RW 0 Bz LPTIM,

iE: N LPTIM fiERERY, EAREE 1. ©SHREEEm
S

LPTIM {8, B HR EFEE

0 ENABLE RW 0 O:LPTIM £/

LLPTIM {4

17.6.6. LPTIM BolEE#S=E (LPTIM_ARR)
(RSt : ox018
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S({5{E: 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 10 9 8 7 6 S) 4 3 2 1 0

ARR[15:0]

RW [ RW [ RW [ RW | RW [ RW [ RW [ RW | RW [ RW [ RW | RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function
31:16 {REB - - -
BaEHINEE
15: 0 ARR RW 16’h1 ARR £ LPTIM BEEIEHIE
L LPTIM (EREE A BEEHZ S ran

17.6.7. LPTIM 14155788 (LPTIM_CNT)

(Rt : oxo1C

S(iIfE: 0x0000 0000
31 [30 |29 |28 [27 [26 |25 |24 |23 [22 [21 |20 |19 |18 [17 |16

Res
15 |14 13 J12 Ju1 J10 Jo [s8 7 Je |5 |4 3 Jz2 J1 Jo
CNT[15:0]
R
Bit Name R/IW Reset Value Function
31:16 {ReB - - )
THEsE
= LPTIM LARERT eIz TRS, 3EEX LPTIM_CNT Zf7asa]
15: 0 CNT R 16'h0 BEREIAFEAIE. ELEXHERT, BLEFITRR
EEAEHEHISERERR MEREER. LFRIES
EEUGRRYERERS, ATLUAVSIEEGDEE T =Y.
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18. ¥M3Z&I1\ (IWDG)

18.1. @&AN
SHRERT—MREE (R IWDG) , ZBEREERELTERI. HFEEREREERIVES.
IWDG & MF R F A LRUER IR REL, HEITHESAZEEB ENMA R RSN,
IWDG H LSI/LSE $2{{adh, IXHFRMEERTERRL, theefRiFIIE.
IWDG BESEEE| MIWEAENAZI/MINIIZE, HEFESNFERERFIAINA.

18.2. IWDG E451¢

B Bl (Free-running) [A Fit#458
B [ LSI/LSE {2hf#h (1 stop IR BATLATIE)
B BRHEREN

—  SATIHEEREY 0x000 £
18.3. IWDG I#gfsiR

18.3.1. IWDG {EE]

|
|
|
: prescaler register status register reload register key register :
| IWDG_PR IWDG_SR IWDG_RLR IWDG_KR :
| Y Y !
e o b e B B |
| |
| |
| |
| |
| 3 -bi - |
| LS| 8-bit 4| 12-bit reload value | |
| 32.768kH | <5 !
| . z | prescaler |
! »| 12-bit dowmcounter | ————————» IWDG RESET |
| |

& 18-1 IWDG #EE
B M IWDG E$AZFE5(IWDG_KR)E 0x0000 CCCC, it#IB8FFIAM OXFFF [ATFIHEL. HENXIHER
£&{ERY (0x000) , FE—EAUES (IWDG &) .
AEfTES, 0x0000 AAAAHEEAN IWDG_KRBY, IWDG_RLR (reload F17es) HYBEHBIREHITHEEEF,
IWDG A48,

—Biz1T, M IWDG ABERI=LE,
18.3.2. fE4E&IIN

N FEEHANERNFIRE THFHEAEI M, N IWDG E LEEWENEE, FENREITEESITEL
BI{EZH], IWDG_KRIRBEMHNE, NrEEM(ES.

18.3.3. fE@E{HinIaRIA
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XJ IWDG T $RET7as. IWDG EREFFRNSIHERMMRIFA, WXEFFREEMARRPESE
HEEIR.
MRTEFR. EREFFRNVELEEEN, NSHFRESHIHKA.

18.3.4. ifittR3y

ARINBEN RS 4E DBG_MCU B A TFE.
W CPU HNEIRES,, IWDG BERTHIARHN stop &, BURT DBG #&ikeh DBG_IWDG_STOP HY
=

18.4. IWDG H1F=8

18.4.1. B$AFFER (WDG_KR)

(RSl : 0x00

S(S%{#: 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]
W
Bit Name R/W | Reset Value Function
31:16 {RER
Key {B.

B RA—ERIRTBERR A FREE A\ OXAAAA, &I,
LITEESTHEE 0 Y, B AR EESAL

0x5555: FAiFifE IWDG_PR. IWDG_RLR Z7788;
OxCCCC: FRasl WDG (MIR EHEHIENFHIRET
FIF S ANAZI SR SFIRE) .

15:0 KEY[15:0] w 16'h0

18.4.2. pnE1Fss (IWDG_PR)

{misidE: ox04
S(S{E: 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]
RW
Bit Name R/W | Reset Value Function
31:3 {RER
) Wap UI=R

ORI RE A 2= vin e IRy G N L=

B EiZEres, IWDG_SR 72 PVU X404 O,
000: 4 9347;

001: 8 9347;

010: 16 94%;

2:0 PR[2:0] RW 3'h0
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Bit Name R/W | Reset Value Function
011: 32 935|;
100: 64 108R;
101: 128 35;
110: 256 998%;
111: 256 9957;
18.4.3. ERFFFEE (WDG_RLR)
izl : oxo8
S{i{&: 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]
RW
Bit Name R/W | Reset Value Function
31:12 {RER - -
IWDG TH{EsEEEEE.,
L@ IWDG_KR ZHFEEE N OxAAAA BT, RL ESEIXRITEES
11:0 RL[11:0] RwW 12'h0 ., FEETTEEENX MEFRERITE. B PERERE
It RL EFIR# S SERITH.
HAEY IWDG_SR.RVU=0 it, ABEXFIHEZEESHITIEH.
18.4.4. JK75FH1FES IWDG_SR)
RSttt : oxoC
S(S{E: 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 RVU PVU
R R
Bit Name R/W | Reset Value Function
31:2 {RER - -
B PHEEEEREE.
1 RVU R 0 ZAIHEEE 1, RPERHELETEH. AERHEFHER
&, WSS,
B TS SEER.
0 PVU R 0 ZABEEE 1, RBMOIMEEEEH. B INEEIRER
&, WSS,

¥ 7537 WDG_PR. IWDG_RLR B, 484 IWDG_SR.PVU, IWDG_SR.RVU 3 0, {BIEEHT
IWDG_PR. IWDG_RLR 5, /B IWDG_SR.PVU, IWDG_SR.RVU 0, ATLEH{THED.
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1°C 20
19.1. M43

[2C(inter-integrated circuit) SEIZIERIEHIZRIELT 1°C Bk, TIRMHSENINEE, BHAE 1°C Bk
FEMNRRF. Y. RFNER. IFRE (Sm) . RE (Fm) MR,

19.2. 1°C £ B4 =S

MHFDENAE

ZENINEE: AL, e
XIFAEETIERE

—  EREDS (Sm) @ &k 100 kHz
—  REE (Fm) : Bk 400 kHz

m {EAE

—  BIEPRIFE

—  BRRIELERERTTE
m {EAML

—  EIYRIERY 12C HEAEE
—  [EIEEEREN
7 S uHEEC
SHEIBIEN (General call) IHAE
WSIREAL
—  RIFEAEWIET RSN
—  FHERTRREAL
—  I2C RERIREAL
B RIS
—  ENFRER
—  HEbEEEERER ACK K
—  ERfELEEEER
9% (overrun) /R#; (underrun) (BYEPRHSINREEELL)
BlIERIRT RS TIRE
LINEE=LIV]
AR A SR I BE
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19.3. 12C InggHaik

19.3.1. I’C tEE]

| Data register |

SDA I: Noise Data v
filter "1 control
4—| Data shift register |<—

}

}

Own address register

A
A

SCL[ Noise o Clock <
=3 filter control

Clock control register
CCR

A

A

control registers W N
CR1&CR2

Control logic

status registers
SR1&SR2

A

interrupt

19-1 12C 1EE]
19.3.2. {2z0iEsE

12C SZHFLA T IO
B MNKIESEEL (Slave transmitter)
B MNEEEER, (Slave receiver)
B FAESEET (Master transmitter)
B EEEEET (Master receiver)
AR AIMNE, EOTEERERFGEEIMNERIRREEN, SPREXRFEEFLES, U
MEETTHREI MR,
19.3.2.1. EBER
ERZEN, 2C BOBhEUREER, HErES. BTHENERSEIBIRENR, HIUEESRM
R, BRFHELLRMEREETE N ERHEHIE,
YEARMHL, 12CEZOREIREI B SR (7 fD)FNS REIFAYEIE, RGBS S S AR LEXS T BT i ATIR

Bl
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FUEFMNER 8 (U (1) #HTEH, SR, RERRFUERN 1 NFHEIIE. Wit REFTUEA
E—NFIERAY 8 PMRITHERYSE 9 NATIPHAE), BT DAEIE— NN EAM(ACK)SEAIEXTT, RWTE.

CTLBCOC DAL T

Bit8

%
5

[
1

Stop

& 19-2 I2C R&ktimy
B OI{FREER NS (ack) i, tHETLUSEEE 12C #ZFOMEE (7 ritshita #EIFaier) .

19.3.3. I°C ¥1%ait

19.3.3.1. {#gE/KH] 1°C &R
12C FORT$PIEERCEEBIS RCC_APBENRL 25778869 12C_EN (TFF, RBIBITIRE 12C_CR1 Y PE {IfsFAE
12C &R,

19.3.3.2. I°’C BB E
HIRES (SDA) MRISMEVREZERHRE 1°C fEMY, FEX 1°C BFNHTIRE. XRBEE
I2C_CCR #1 12C_TRISE Z5/728 TN,

19.3.4. 1°C P&,

FABRT, PCEOSETFEMUER. MUESIRRIFETER, FE-E— NSRRI,

NT LIRS, KRTE 12C_CR2 HFEaPiREIZERAVMARTE, AR FISERNREDZ

B RERERXTA: 4 MHz

B REEXTA: 8 MHz

—BENERSIASA, £ SDA 4 FRIREIRME, #XRIRMISFeR, FECRAMIE OARL SiET #EIF
nustst(NER ENGC=1)18E ER.

ikl N U TR

12C EOBHEBIHERHER—MEBREM-
i1k POFR -

12C EOF=4ELA RS Fr:

B IR ACK#EMET, WFEE— P RERKf
m EHE( ADDR{Z, WRIRET ITEVTEN i, NF=ErhlfT

EMEIUT TRA RIS TREERI IR R R ERR.
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19.3.4.1. ME&i%sE
RN FERR ADDR (UfE, (MIRMIFTHISREAR 1) AMUEEEE (1) M DREHFS, £H
WIS FRa RIXE SDA L,
MHAHE SCL, EZ| ADDR Bk, FEFRXHIECSEAN DR HiFes.
HUBIRIZRKRES . TXE (AREEAER, WNRIRET ITEVTEN #1 ITBUFEN fi7, RIF=4—1-rhify,
NR TXE (AEEN, BE T M EUBRIEERZH, RENEIES A 12C_DR FHi7aa, W BTF KSR
MIBME SCL, EEI BTF #H4EE (£ 12C_SR1Zf5, BEAN 12C_DR FHF=) .

7-bit slave transmitter

| S | Address | A DATAL | A DATA2 I A | DATAN | NA

- |
EV1 | EV3-1 | EV3 | EV3 EV3 EV3-2| EV4

19-3 WRIXZRRIEIXFFIE
Legend: S= Start (#2#A%%k{4) , Sr= Repeated Start (BEERIFEIAKM) , P= Stop (BLEEM) | A=
Acknowledge (WRZ) , NA= Non-acknowledge (AMiRZ) , EVx= Event(ITEVFEN= 1 BfF=4=Ahiky)
EV1: ADDR=1, BidJciE SR1 &fras, HiE SR2 &Frasis= ADDR {u
EV3-1: TxE=1, BAIFFRRAZ, #iEEHFIR A, 7 DR F17es5 Datal
EV3: TxE=1, B{UFFRANT, HiESHFE =T, [ DR FFHE (Data2) iEFF TxE
EV3-2: AF=1; I{4E AF (U5 0 iEZI%AL
EV4: STOPF=12{4A AF iI5 0 iEFizfI
P
1. EV1F1EV3_1S4HK SCL, BRIRIRATREGRFFILER.
2. EV3HBHFIIRE SR RS R Z RIS
19.3.4.2. MIEUSEE
IR BRI ADDR f5,  (AISSHUEFTRISIRALZ 0) MISBITRERBAIEFEREM SDA IR
BNF 157 DR HiFes. 1°C EOTERKEIBNF TS IT FINR/E:
B WNRIRET ACK i, UFE— KT
LRSS RxNE=1, WMRIQET ITEVTEN A ITBUFEN {7, MIF=4E— i,
WNER RxNE # &R, FEERKGFRIEUEERE], DR SHFEeartiEt, W BTF (&R, E5M BTF
(£ 12C_SR1 Z 55 12C_DR FHfFas) ZAl, MHl—EHIE SCL, (WTE).

7-bit slave receiver

| S I Address I A DATA1 | A DATA2 I A | DATAN | A P

EVl EV2 EV2 EV2 | EV4

Bl 19-4 NEWERRIEX RS E
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledged, EVx= Event(ITEVFEN= 1 BJF=45hltf)
EV1: ADDR=1, j@id5GiE SR1, f5iE SR2, LI ADDR HUiEE
EV2: RxNE=1, i DR BFEEEZZ
EV4: STOPF=1, Bid%ciE SR1 &f7=8, /55 CR1 HFasLXIZURYEE.
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i

1. EV1 B4 SCL, ERERNIREFFIER.

2. EV2 R SRIF T ERMSTZ IS,

3. HAFE SR1 HERANBE, NMZNEBNEMITER, HITERERFS. tban ADDR
STOPF txi&fiz, BERLATFS:
— W05 ADDR=1, 5ti¥ SR1, HiE SR2; W1 STOPF=1, %GiE SR1, 5 CR1,
—  XHEMAIBRRMEFEINR ADDR 71 STOPF #MEEM, #aeHAIMFRBRIE.

19.3.4.3. XHE(E

EERmRE—TMUETTE, ENTE—MELEEY, WIUIEZ ST

B EHE{I STOPF, WIKIRET ITEVTEN i, MF=E— ik,

BIF5EIE 12C_SR1, [F5 12C_CR1, KXY STOPF (IAYEE. (&0 LEM EV4)

19.3.5. 12C Ei&3t

FEEENR, 1°C BHOBEMEIRERHTERNEE. BITHRERSRINEREZGFSR, HLUEERMEE
=,

L@ START (RS EFE THREIAKM, IRBMBENT EHUE.

AT 2R AT E KRR EIRFF -

B 7E 12C_CR2 HZesPIREZERAV B NI S A=A IEFRRYRT

BiE 12C_CCR &7758

BLE 12C_TRISE 57728

BLE 12C_CR1 &HF=8+M PE BahINE

B 12C_CR1 Z7758hAY START irh 1, FEHERRiA%M

12C AR BT SRR E D 2
B RERERXTA: 4 MHz
B REERXTA: 8 MHz

19.3.5.1. EH AL
CCR FHfFsslA LFHATHER, 74 SCL iR FEAIKEF, HFMATEEHIK SCL (S, # SCL LFEF™
4ja, EHE 12C_TRISE FHiFsFmig BNRTEENAR, NREREN SCLES.
B Y8R SCL 2EBF, BEHREMNVLEERK SCL B4, SRFIHEEs=1ETE, BE SCL #ieNES

BB, XBATHRE SCL SHHR/\SEFATE.

B YR SCLEREY, SREYITHEERFTEL
SCfRE, BMEMAAAK SCL, M SCL EFHAF=4, 2 SCL EFHAHAN, XEHNRIROEBEEREL
BHERY, XANEEAIETEIS SCL RYEFABIEIEXRER, BIlL SCLRARREAMRINERSERIER, LRGSR
WEBETF APB BI#PH{TRY SCL ALATE. RIREAIGEARERIEE TRISE HFea+, FrAKIE SCL
EFEHEME, SCL HSRERFFEE,

19.3.5.2. ¥BUARM
H BUSY=0RY, iRE START=1, PPCEOKFE—NEIGRY, FREENUENU(MSL HKHELD).
T AEYEITRE START (i, BELARIFHERTE, BRGEE— 1 ERBEM.
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—BR RN
B SBEEMEEN, WMERIRET ITEVTEN i, MEF=4E—/rhlif,
FHE 12C_SR1 78, BILMBIEE XN 12C_DR FH788.
19.3.5.3. MHlithhib %22
FHEMASIHEIT IR S 7 s 50X R SDA & L.
B 77 (IR, XM,
ZiIEF T —E X,
— ADDR R4 ENL, WIRIRE T ITEVTEN i, MFE=4—/rhlf,
BESEHEE 12C_SR1 E1Fs%, i 12C_SR2 FHfF=s,
RIEEHMIBIRORARRL, EVVREHNRIESER, ERHNERESET.
I o & v chil - Ewi
— EAANRESER, FIRBRENEUIRERIEAA0,
— EANEKEHER, FIRBRENEURERIEA .
TRA {HERF IR B EERNEERE R R RIE R,
19.3.5.4. ENRIE
FERETHIANERR T ADDR ifg, ERFENBEE NSRS FEEUETTM DR FFEKRIXE SDA
&%t
FNESF, BIE—NEFTHEEA DREFSE (W TEEVE 1) .
HUE ACK BB, TxE (U#HREHERL, WRIKE T INEVFEN F ITBUFEN i, WF=4—/4 Ak,
MR TXEHEN, BELRBIBEBREERZE, RESHISIEFTHEIDREFRE, N BTFHEHERL
7EBRR BTF (I£12C_SR12Z/G, BE I12C_DR57F88) ZHl, 1°C EEREF SCL HREBFE.
KBS
£ DR SEEHTEANEE—FHE, BTIRE STOP MrE— MELERM(IE 19-5 T RIXSEEXEFFIE
B EV8_2), /g I°C #E OB ENRZIMEIN(MSL LEER).
¥ 3 TXE 8 BTF \EfIAT, fEHIL EVS_2 SR~

7-bit master transmitter

| S Address | A DATA1 | A DATA2 | A | DATAN | A P |

EV5 EV6 |EV8_1 EV8 | EV8 EV8 EV8_2

19-5 ERIERRMEEFFIE
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event
EV5: SB=1, BiJiE SR1, f5F) DR HF=a58iE, LM MANEE
EV6: ADDR=1, j@idiE SR1, ¥ SR2, SLIIH%ATEF
EV8_1: TxE=1, BUFFHRNT, HIESHFHRNT, [ DR FFEHE Datal
EV8: TxE=1l, BUFFRANT, HESFRAE, [ DR HFFHRE Dataz, ZUHKEE
EV8_2: TxE=1, BTF=1, BELL{UZEFE, SJBHAHELLAR, TXEF BTF#HES
i
1. EV5,EV6, EV8_1F1EV8_2 54, HIiK SCLAYRETF, EHEMEMNATRMFFIHITEAR
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2. EV8 RIS RI T RIETTHAEHNITREE. & EV8 NG Sa M= T2 455R A0
SShk, WIETFER BTF A& TxE,
19.3.5.5. EiFIEE

FEREMUFLERIIE 2 /5, 1°2C BOFATRIEHER. FEELT, 1°C #OM SDA BlEUEFT, #F

B NEBAEFEE DR 78, A8NFHRE, PCEOMRRHIITLATERE:

B WNRACK BN, RH—MRERKA,

B EHHSE RXNE=1, WFRIRE T INEVFEN F1 ITBUFEN fi7, W& =4E— i,

AN RxNE \#FENI, FHEERKGETEIRERAI, DR HFshiIiEaMiLE, BHERE BTF=1,

7E;50% BTF Z 81 12C EOEREF SCL AR, 14 12C_SR1 Z/SHiEH 12C_DR HF78845 5 BTF i,

KBS

BiE LizRhENRBGRE: 3 1°C #igRMBEREPRSHARAPRT

FHEMTBREIRE—NEDE, R%E— NACK, EIE NACK 5, MRS SCL #1 SDA &

=, ENMETLIRE— ML/ EFREM.

B ATHEBEIRE—FEEFE—DN NACK jd, FEIEERE N UEFT ZE(FERIEEE D RxNE
B2 fE)REkR ACK i,

B ATHEENMELEFREMSG, TSRS E N EF D ZE(ERSET RNINESBHZE)
IREELL/FFANAL

B HEKEEANFER, XANEFELLERENFEMERNLFE EV6 Z/S(EV6_1 iY, &k ADDR Z/H).
FErEETELERME, PCEOBMERIMEIN(MSL 4FER).

7-bit master receiver

| S Address | A DATA1 |A<1) DATA2 | A DATAN I NAI P |

EV5 EV6 EV6_1| EV7 EV7 | EV7_1 |

Bl 19-6 73i% 1: ERIUKIXRIHIRS
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event
EV5: SB=1, £ SR1, 5 DR &HfFss, ZUMEE
EV6: ADDR=1, i SR1, Bif SR2, ZM#HEE
EV6_1: FZtEXAWRESM, (NBIF 1 MF 00K,
EV7: RxNE=1, i DR &7, ZN#HBES
EV7_1: RxNE=1, i DR 57788, § ACK=0FHE{iJ STOP
p=
1. MREBRNFHEW, WEAREA (1) BHEESENA
2. EV5,EV6HE4, K SCLAYKEF, BRIERAYIRGFFIHITER
3. EV7 BRI AESEBIF I RIETHEIITRE. & EV7, GRS LRI =Emss
PXRIHETR, H#ETF(ER BTF A& RXNE,
4. EV6_18E EV7_1 FUAFFRHIRELRIF &R ACK ZRIFTHK.
Bk 2. BMBGENNABGRE: 1°C WRHENAPAERRSMES, HEEREIRN
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FiXNgi%, DataN-2 i@E#E, EUE DataN-1 Zf5, BRI (RxNE f1 BTF ##EMN) . R,
X DR 2172309 DataN-2 BiI, i& ACK {iI, LR ACK {i7f DataN ACK ZEI#iER. FEltZfE, miE
DataN-2 Zf5, & STOP/START {iI, FHsE DataN-1, 1£ RXNE &BfIj5, iE DataN,

7-bit master receiver

S Address | A I DATA1 | A | DATA2 I A I IDATAN-ZI A IDATAN-1| A DATAN-1 | NA | P I

EV5 EV6 | EV7 | | EV7 | EV7_2 | EV7

19-7 J57% 2: N>2 IR0 RIXRTAORT
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event
EV5: SB=1, 5Tisf SR1 &1Fs8, BE DREFes, 5%
EV6: ADDR=1, 5GiE SR1, HiE SR2, &ZiZlu
EV7: RxNE=1, i DR FEHEZIZN
EV7_2: BTF=1, DataN-2 {71t DR Z57728+, DataN-1 7FEBNE1FEH, 5 ACK=0, ¥ DR 7FEEHH
DataN-2, Efif STOP, iE DataN-1
i
1. EV5 EV6E4, #IiK SCLAYEEF, BERNERAYIREFFIITER
2. EV7 BHFHISESRIF O RETARITRS. £ EV7, TEFFIA S RiEmiF e
FRRIMRETR, H#ETF(EA BTF A& RXNE,
B I 3NFOEMEE:
— RXNE=1 = > DataN-2 ;85i%.
— DataN-1 1z
— BTF=1, BAFEIESFRE 2% : DR FFEFM T DataN-2, BA[FHFe8/FM S DataN-1 =
> SCLAMK: B&k bigBEMEREIRIEE
— BZ ACKfI
— i¥ DR E7FEE4HY DataN-2 = > XIGEIRENIZ1788Xd DataN A9
— DataN £2U7588% (‘&RiX NACK %&f4)
— 5 START && STOP {i]
— i DataN-1
— RxNE=1
— i DataN
PAETRREREYT N > 2 BUER. 1 DF1HH 2 MFHREK, ZERAERGIEAR, ST EA:
B2 FHERAIER
— &7 POS # ACK fiz
— {5 ADDREfU
— 5% ADDR{i
— BZ ACKfI
— ZFEFBTFHE[
— B STOPfiI
— EDREIX
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7-bit master receiver

S Address A DATA1 A DATA2 NA P

EV5 EV6 | EV6_1 EV7_3

19-8 75i% 2: N=2 Bf R RIERRIRS 7

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event
EV5: SB=1, 5GiE SR1 57728, BE DR &Hf7ss, B3I
EV6: ADDR=1, 5GiE SR1%17s8, J5i SR2 &7, 155 ADDR i
EV6_1: FAEXMIRENEM., FEEVEe R, EHMEMIHESRE, ACK MIZFHEE
EV7_3: BTF=1, B STOP=1, Z/SiEMX DR (Datal [ Data2)
iE:
1. EV5,EV6 4, HiK SCLAYREY, ERIEMNAVEHFFIITER

EV6_1 BYBIGFIE SR &Y ACK ZRIFShX
B BANFHERNER

— TEADDREHE, iEF ACKfI

— BZ ADDR

— 5 STOP &#& START {if

— ERxNEREENG, SR

7-bit master receiver

S Address A DATA1 NA P

EV5 EV6_3 EV7

19-9 75i% 2: N=1 Bf R RIERRIRT e
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event
EV5: SB=1, 5tif SR1 FHf7ss, B5 DR Hi7as, im ki
EV6_3: ADDR=1, 5 ACK=0, 5Tiff SR1Z517s%, /5iE SR2&F1F=, /5= ADDR fiI, £ ADDR#iE=
f&, B STOP=1
EV7: RxNE=1, i DR SEEEZZN
i
EV5,EV6_3 4K SCL AYEEEY, BERIBNARGFFIHRITER.
19.3.6. {BIRIT

19.3.6.1. B&HHR
FE—MEUEEIEFERERE, & 12C ZEONEI—MNBIMELEEGEIA RN L R IR, IR :
B BERRAMKEMNAT; WRIRET ITERREN i, WF=4—Arhiff;
B ENIUESN: BUERESR, BHRREL:
— WIRBEROEESRE, MUAAR— BTG, FFEiEiEEEG
— WMRBERAFLIESM, NURIEEHSIERMRE, BEIEERERS %
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B AEFHUE: EEHTERE%, ANAESRAERIAS. IR ERERSER L SAIRER.
19.3.6.2. BIEKM(AF)
LREOGNE— N EREARY, FENEEIR, Lt
B AFHEEN, WRIRET ITERREN i, NF4E—/ ity
B LRIXREEEINEI— NACK BY, HIENLE:
— WRBLTMUER, BEREREE.
— MRFLTFENERX, THELRER—MELEHHEEEA.
19.3.6.3. {PFEEKR (ARLO)
2 12C BEOMEHP R E LA PR EREIR, AT
B ARLO i#FRE4EN, WNFRIRET ITERREN iz, WF=E— ity
B 2C EOBEZEFIMER(MSL fHER). % 12C EOXRKL T, NEeTEER—MEB TR TR
Mttt (BEEATLUERESESENENREEFASRMZ EML
B RS
19.3.6.4. i@%% overrun /RE underrun(OVR)
FEMIERT, WNRZIERER, 12C FOIEARKEIRRN, SEELEKREI—MFH(RXNE=L), BE
DR HFFRI— M FHHEAREIREH, WeREITHER.
[lig:
B REREREIERER
B EIEEIRAT, PERLERR RXNE i, RIXBENIZENREREIXKIENFTS
FEMTUET, WNRERIERIHEER, 1PCEOEEREHIEN, T F— M NF ISz AT, FNEEREE
KREN DR FF=R(TxE=1), MAEREHEIR, LAY
B 7 DREEFHRTHRI—FHHEEESRT
B FAFMZBEERERBIETEIRN, BliRNERESEEEIRNEIE. RIEHRRIE 12C BLinEEN
ERIRTEEHT DR 1788
EREE—NFHH, BRE B ADDR ZFEES— SCL EFHEZRIEA DR &H7es; (R REME!
X, WERS MZERE—NEUE.

19.3.7. SDA/SCL #=H#i

B ANRIFATRIER
— RESEN: MR TxE=1 H BTF=1: I’C HOEEHRRSRTEARK, DEFREZI
12C_SR1, AISEHIEEHEIESF(DR B U FFREBETH).
— RWEEEL 0R RxNE=1 H BTF=1: IPC EOERKEEUEF TS RRFITTEE, IAFER
452 12C_SR1, AAJRiE#iES17as DR(DR MBS 1FaRERRHAY).
B ONREMTUEZUREELERT FE
— R RxNE=1, FEEKEITANFTH] DR HEsabikBmist, WAESHIET. REEINRE

—FLER.
— R TxE=1, FEUIRETNFOZAANREHEESH DR S, NWAEXRZIET. R
FORBHES KL,

— BRI ESE S hsrIES.
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19.4. 12C kR

7 19-1 12C FRBMER

FRBRER{t BHHRE A=t
R EA1X(Master) SB
kB &% (Master) 5% i3t ICEE(Slave) ADDR
ITEVTEN
BUEIZLE(Slave) STOPF
HEFHIERTEK BTF
R XIFE RXNE
ITEVTEN #0 ITBUFEN
RXEHXE TXE
REFER BERR
{hFFE L (Master) ARLO
ITERREN
el Rz 2T AF
NE= TN OVR
19.5. 1°C HF=2
21728 LA half-word 8 word ijial,
19.5.1. I2C =HIF1FRS 1 (I2C_CR1)
{misitbit: 0x00
£({{&: 0x0000 0000
15 14 [ 13 [ 12 ] 12 10 9 8 7 6 5 4 3 2 1 0
SWRST | Res | Res | Res | POS | ACK | STOP | START STRE\IEQI'CH ENGC | Res | Res | Res | Res | Res | PE
RW RW [ RW [ RwW RW RW RW RW
Bit Name R/W Reset Value Function
BIHENL
SWENRT, 1PCATEMRE. EEUFENR
B, EMR 1°C RIS IHRER, RERTRNK
15 SWRST RW 0 0: 12C EERAUTFEMIRE
1: 1PCHEEBATFELIRES
it ZAET AR IR S &R
12C, 0 BUSY fiL 1, R EXRBIEN
EHS LR,
14:12 {REB -
ACK (I Ef=HIfERE (RTEIERL) T E
5T Z5FeE, 5 PE=0 HEHES.
0: ACK izl LRI 7as N IEfE R AYF
11 POS RW 0 PHINACK,
1: ACK izl ST BN T F
TIHI(N)ACK,
iE: POS IRBEFRE 2 FHRIBNECE S, U
FERWEUEZ AR E.

225/279



PY32F002B-C &5I&ZF

Bit Name R/W Reset Value Function

A7 NACK 38 2 N5, RRTEBRR ADDR Z

55k ACK fiL,

RE(FERE. AR BAEE%E 7, 5 PE=0

R EREHES.

10 ACK RW 0 0: FRZIRE

1. EREE— N FHERE— M,  (ITEHY
MehrEREERE)

FIEEM=E, RETUEN EFiZ5 7, &

FLENENS LKA, BEEER; SENE

FEREIRAT, BHERL

FEEET:

0: LfELEEHET4%

1. EERF RS ESRRRERHETE
=L

FEMET:

0: LfEIEEHET4%

1: ESRIF RS SCL 71 SDA £

RIS,

BB ETiZz57es, SSERFMHRHE

8 PE=0 BYHRFE(HHER.

FE:

0: FiasMr=4

1. EEFEREREN

MIER:

0: FiaRMr=4

1: HEETRN, FERREE GrhaEEGEa)
TIHEEIENIET)

EIFRTEREER (ML)

24 ADDR &, BTF R B AT, Z AT

7 NOSTRETCH RW 0 ZIFRTEER, BERARIGENL

0: FVFATEHIELS

1: ZRIFATEHFEL

9 STOP RW 0

8 START RW 0

TR (ERE,
6 ENGC RW 0 0: ZEIF/#B0ENY, LA NACK MRzttt 00h
1: FUFT#EIF0Y, LA ACK NRzitsit 00h
5:1 {REE -
12C tRIR{ERE,
0: ZIF
1: I12C {#8E
0 PE RW 0 i MRBRZAANERETEHT, EHEIER

ZRE, °CIEREERFREITRRES.

HFEBITALRSS PE=0, FENIRHISE,

FEEEXT, BHERZA, BARBEERIZAL

iE: HiIKE T STOP/START i, EFEHBRIXMIZE], EAERITIHIXT 12C_CR1 IBIR(E;, BUBT]
BESEE 2 RIZE STOP/START {iL,
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19.5.2. 12C {=$IS57558 2 (1I2C_CR2)

{misithtik: oxo04
S(3{E: 0x0000 0000

15 14 13 12 1 10 9 8 7 6 5 J4a]J3]2]1]o0
Res Res Res Res Res ITBUFEN ITEVTEN ITERREN Res Res FREQ[5:0]
RW RW RW RW
Bit Name R/W Reset Value Function
15:11 RE -
g thesHhiTsEaE.
10 ITBUFEN RW 0 0: 3 TxE=138k RXNE=1 0¥, Ar=4=rhiy
1: ¥4 TxE=18 RxNE=1 i, F=4-={tehly
EE{4rhi{sERE.
0: ZEIF
1: SRR
ETHEHET, BrEizfin:
1.SB=1 (F#&=x) ;
9 ITEVTEN RW 0
2.ADDR=1 (FE/ME)
3.STOPF=1 (M1ER)
4.BTF=1, {Hj&%8 TxE 8 RxNE &4
5405 ITBUFFEN=1, TxEZE#&H 1
6.415 ITBUFEN=1, RXNE ZE{4H 1
iR {sERE.
0: ZHEIRNT;
1: FFEIRART;
8 ITERREN RW 0 ETHEHET, BrEizin:
1.BERR=1
2.ARLO=1
3.AF=1
4.0VR=1
7:6 {RER -
12C tREERATERRER,
WA APB TRV BB E %S 7es, LAIT&%
5 12C il GREHIEERE AN RISAT A,
BIFRERSIERE 4 MHz (tEEiE=L, BD
100k) . 8 MHz (400k) , RAIERCHRS
, 1Y APB BIEHSIR,
5:0 FREQ RW 6’h0
000000: Zt)F
000001: Z)F
000100: 4 MHz
v (PTECRIRARSIEEN APB ISR KRRTHIST
)

19.5.3. 1°C B EHlEESTFSE 1 (12C_OAR1)

{migitit: ox08
S({&: 0x0000 0000
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15 14 13 [ 12 | 11 10 9 | 8 7 | 6 ] 5] 4] 3 ] 2171 0
Res Res Res | Res | Res Res Res ADD[7:1] Res
| | | [RW [ RW [ RW | RW [ RW [ RW

Bit Name R/W Reset Value Function
14:8 {RER '
71 ADD[7:1] RW 6'h0 O 7~1 (7,
0 {RER
19.5.4. 1°C #EE1F=3 (12C_DR)
{misiitk: ox10
S(S{E: 0x0000 0000
15 14 13 12 11 10 9 8 7 6] 5] 4]3]2]1]0o0
Res Res Res Res Res Res Res Res DR[7:0]
RW
Bit Name R/IW Reset Value Function
15:8 {REB

8 (RS FEE, TR NERIRER MR Z R EFL A —
Mk, SRIBTFERIEREINEGE (RX_DR) . K&
BERXZNSLAVEWE (TX DR) .

RiEgEE:

HE—NFHE DREFEM (EfR5% TX.DR) , B
SaiEEER. —BEmIFE (TxE=1) , WMREERAT
BT —"EEHEIES N\ DR 51288, 1°C SRS
ELZRIEHETR.

eI :

EEINF D NS DR F788 (Lfn2 RX_DR)
(RXNE=1) , FEEMEIT—1FT5 (RXNE=1) ZHE
HEIES S, BRI SCHLESREUERIL.

E:

1EMUERT, MRS R EIES 7S
2EHARLNES s (A1 TXE=0, BEEEANEIRSE
)

3ANEFELNME ACK fKiFRT &4 ARLO =4, BHKEINF
TAHEE NSRS FRE, EARREE

7:0 DRI[7:0] RW 8'h0

19.5.5. I1°C IREFFER(12C_SR1)

(Rizithik: ox14
S(I{E: 0x0000 0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res OVR AF ARLO BERR TXE | RXNE | Res | STOPF | Res | BTF | ADDR | SB
RC WO | RC WO | RC_ WO | RC_ W0 R R R R R R
Bit Name R/W Reset Value Function
15:12 {RER
SUE=7YN=7 TN
11 OVR RC WO 0 0: FoidH:/RE;
1: BIUIEIRE.
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Bit

Name

R/IW

Reset Value

Function

24 NOSTRETCH=1 Y, TEMEIL MZAIARRE
B,

FERUIE P HIEI— NIRRT (B4 ACK
RERKW) | HESFSERNABIEREIEY,
MFERIF R ERK.
ERFEENFIAERE—MINFTR, i%E
FREUEE NEIES7es, RAFENFHERAE
R,

ZAIBRAES 0 i8kR, 32 PE=0 RTEHRE(HE
T NMRHIESFRNSRERERAIFFERER
SCLRYEFR, RENEIEEFHER, FHRE
RIS EER.

10

AF

RC_WO

R RS

0: RBNEXM;

1: R,

LSEREIRNER, BHHEEZEFRS.
ZAIHES 075k, 3¢ PE=0 RTERTEHS
53

ARLO

RC_WO

fhEER (FREX)

0: REENENTHZESK;

1: NENhEER.
SEOREREAERS S — N ENRT, 55
BEMZE5FR.

RS 078k, SWE PE=0 RYEIE(HS
£ ARLO B Zf5, 1°C EZOBaREIME
(M/SL=0) ,

BERR

RC_WO0

R HBnE.

0: TSRS EE LM HIE,

1: BIATE LR,

LR NESROERSEELE R, BHE
ZhE 1.

ZAIHRRES 05k, SETE PE=0 BYHEHM4S
3

TXE

HESFHRAIT (RIER) 5E.

0: FIESFeEIFS,

1: IESHERNZ.

FEREEUER, SUESESRATIIZAME 1,
FEREMINEE ARG EIZAL,

R SHUIES DR HZesnhahhixiL, sERE
—MEREEIERME, 502 PE=0 B EREHE
oiEkR.

WNERIE— NACK IZN AL,
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Bit

Name

R/IW

Reset Value

Function

i EEAE LN EAFNEGEE, SRET
BTFBRSENEIE, EBARERIR T*E i, EJLthy
HESERNT.

RxNE

HIESFRIET (B 75,

0: HIESFRENT,

1: #iESFRRAES,

R, SEESESIAT, BZzESF
25, TERWUEUENES, 1ZBHFsAEL.
RIS e E R ERIBIRZE 7S,
824 PE=0 ATEEE(4ARR.

iE: HIRET BTFAT, EEEUEAEEEMR RXNE
i1, EALREIESFE/0H.

RER

STOPF

FLEEMHENR (AER) .

0: RBINEHSIESRM,

1: EUENELIESM,

F—MEZE (IR ACK=1) , HMREER
& LIOMENS LESERT, B SIS 1.
PIHERY 12C_SR1 FfFeefa, X 12C_CR1 57
BNSIREEERIZAL, 2 PE=0 R, A
PRIZAL,

i¥: EUEI NACK f§, STOPF fifASEf,

RER

BTF

FOERMERINENL

0: FHERATH

1: FHIERER

E TSR MR BEMIZSFey (MR

=, NOSTRETCH=0f¢; FHUEX, 5

NOSTRETCH &%) :

— Rt BRI MRET (B8 ACK
fkif) BHIESFHRERBFEIZHN

(RxNE=1) ,

— KEER, H—NHEEMZEAEX, B

HWESEFREREBSANTHNEE

(TxE=1) ,

BRHERY 12C_SR1 H7FEEfE, WEUESTFE
IS SRIEEIBRZA;, SRE—MEREE
LFE, 524 PE=O B, HIEMEEER.

E:
FEWEI— NACK [5, BTF UARIEE(L

ADDR

MBI (FE&TL) Attt (MRR) .
AFEEN 12C_SR1 FHfFesla, BIX12C_SR2F
FESGBMZNAL, 2 PE=ORY, HHRE(HERR.
Mtk PCEE (Slave) :

0: HBIEADCECEG R BRI ;
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Bit

Name

R/IW

Reset Value

Function

1: WEIRIHEEOTRD,

LKBIRIMIMEIES OAR 2178880 BIFAthhE
ILEe, S ERLZAL

i EMUERT, EEHTENESFS,
BJ7E ADDR # &[5, 7oiE SR1 Z77eS,
HiE SR2 778,

hte&i% (Master) :

0: MMRIXRBLER,;

1: HBHERIXEER,

7 bR, R ACK BB

i EWEINACK 7, 25 Fsa A SKE L

SB

BIafinE (EER)
0: RRIEEIAKM,
1: EIREHERE;
-HRIERIAEGR, BOZE57E.
SRHEEY 12C_SR1 Ff7esfE, WHIESF
BN ERERZAL, X4 PES0RY, HE
Bk,

19.5.6. 1°C JKASZ1F88 2 (I2C_SR2)

(RSl : ox18

S{IfE: 0x0000 0000
iE: BDfs ADDR FREIEIE 12C_SR1 HESREWMEN, 7T 12C_SR1 Z[5HIE 12C_SR2 578, theES
ADDR #ra&fi, EI, {RTERI 12C_SR1 ZF7F=87 ADDR (i Efa#E STOPF iik5SHT, 12C_SR2
BFes A IR,

15 J14 ] 131211 ]J10] 97 8] [ 6 ] 4 3 2 1 0
Res GENCALL | Res [ TRA [ BUSY | MSL
R R R R
Bit Name R/W Reset Value Function
15:5 {RER - -
TR (ME) .
0: RULES HBIFOYSbIL;
4 GENCALL R 0 1: ZENGC=1RY, WEII #EIFIUAYIL,
HFEE—MELERHE— I ESRTBIARMAET,
8 PE=0 B, BB{HERRZEFRR.
3 {RER -
RIEHEWITE,
0: EWERIEERE
1: HREERE
) TRA R 0 ERNMUIHERNEBRNERE, %5 FaaiRIEiE
FHH RIW (ERIZTE.
LIENENSEIESE (STOPF=1) , BEESHIE
aZM. HELSLMEESKR (ARLO=1) |, B
PE=0RY, B BIRIXETFRR.
1 BUSY R 0 REIIRS,
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Bit Name R/W

Reset Value

Function

0: TEREL EREURER

1: fERE LIEEBTEIRER

L@ ME] SDA B SCL Jo{RERFRY, FEEE(IL
MBI —MELLRIFRT, BHHEE.

ZE RSB HRIE TR B, ZiE0
WEEF (PE=0) RHZISRBAER.

0 MSL R

FMiER,
0: MER
1: FER
-HEOL4TFEERK (SB=1) B, B4E
fiz;
-HRg FNE—MELE R
(STOPF=1) | ffEZEX (ARLO=1) . X
PE=0 i, HEHEE.

19.5.7. 1°C Ktz Z1FR2(12C_CCR)

{RigHhht: oxic
S(if&E: 0x0000 0000

15 14 13 12 11 [ 10 [ 9

8 | 7

[

6 [ 5 | 4 ] 3 [ 2] 1 ] o

FIS DUTY Res Res

CCR[11:0]

RW RW

RW [ RW [ RW [ RW ]|

RW

RW [RW [ RW | RW [RW [ RW [ RW

Bit Name R/IW

Reset Value

Function

15 F/S RW

12C ERTIEE,
0: TERT
10 REEL

14 DUTY RwW

HREEIETAY S =SEE.
0: ‘f)&iﬁ’fﬁiﬁ? TIow/Thigh=2
1 PREET: Tiow/Thigh=16/9

13:12 RE] -

11:0 CCR[11:0] RwW

12’h0

PRIEARAERT FRBMERI D IRRE (FE
) .

Z AT IRE 1 TRY SCL B,
mAREER:

Thigh=CCR X Tpc|k

Tlow =CCR X Tpclk

B BRIERR:

DUTY=0:

-Thigh=CCR X Tpcik
-Tiow=2 x CCR x Tpclk

DUTY=1(J9ix%! 400 kHz):

-Thigh=9 x CCR X Tpcik
-Tlow=16 x CCR x Tpclk

iE:
1. RS ENS/IMES 0x04, TEHUEER TR

HIER/IMEA 0x01
Thigh=tr(SCL)+tw(SCLH)
Tlow=tr(SCL)+tw(SCLL)
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Bit Name R/W Reset Value Function
2 REGERTRAEITIEES
3.5 PE=0 A B BIXETE;
19.5.8. I°C TRISE &1F=% (I2C_TRISE)
{migitit: 0x20
S({sfE: 0x0000 0000
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 TRISE[5:0]
RW
Bit Name R/W Reset Value Function
15:6 {RE] - -
FEREAERIN PR EFEE (ERR) .
XENNAZRMEENRILT,  SCL RIREIIEAY
RAFERTE, XEFHRIBRZETIC SCL EFHE
FEATEZ D, SCL EgefRiS— MIERMRE,
XEAIRREAN 1°C BB RLS HAVR AR
SCL _LFtataE), BLEA 1.
50 TRISE RW ho BN tRERRHPRATIF SCL EAATEA

1000 ns, NERTE I2C_CR2 257758+ FREQ[5:0]
FAYEZETF 0x08, Tpek=125ns, M TRISE HE
E790x09 (1000ns/125ns =8+ 1=9) , &K
ESRYEHALAINE TRISE K,
WNRERAEL, WISEBEEBDBEN Trise, LA
FR tricH 284,

iE: H PE=0 A REIREIZE 1785,
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20. BHREZREWALEE (USART)
20.1. 1148

BRRE SR AR (USART)IRH T —FISMBIREZ B TE W T HIEASRATTIE. USART FIRSEK
R KRR B BRI R,
ExFRSREBENFNTIRLERE. SEARITSLEREE.

20.2. USART FE4314

EWNTRLBE
NRZ #R/ERE
AJECE 16 fZaE 8 I RiF, IEINEEREMNHSRENREY
RIEFHEWEE R R iR
S ES il
AYRIENEUERE 8 fuUsE 9 iz
BIECERYZLERL (186 213)
B RN SRS ERAI A AT ¢ ThEE
AL T i@,
ST R ARIEFTERLSERE L
TR
e
— W buffer i
— KiX buffer =
— (EER
B EERIGIEE
—  RIEREG{
—  XEREEH TR
B HIRSHIRHTR
— CTSHZE
— REHFFSET
— KIX5TRK
— BENSUESTFRR#
— RS ETH
— mHEER
—  hER
— IREME
B ZOMEREEE
—  WNSRMHEAITES, NFHNBREMER
—  EREEIREE . BTSRRI RS
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20.3. USART IjgéHaik

USART #MBI =15 I SEMRSIERE—IR, FT USART WEHBEEOFERNSIH: SRR
AN R)MEIEETEALH (T).

Rx: RUCEIRMAN. BILTRERARXBIESIEINRE, NMIKEEEE.

Tx: RKIXEIERIN, SREF[NELLR, B IMIKSZIER /0 kOEE. JKIES[AE, FERRE
BERS, TxSIMTEEF. ERLEE, L /0 OWFERATEIERAIEIIRIL.

USART EEGFFELI T

REEREFEWEIN T RIRES

—NEEa (L

—NIERL(8 B 9 i), BRARBLIFER]

1. 2NR9ELEL, HILRBAEURENRILER
—MREFFRR(USART_SR)

— NES 75 (USART_DR)
—NRIFEREFES(USART_BRR), 12 RZAVEEEGFN 4 R1/\E1

ERPRIPTFE RIS

Ck: RiX=SATTPEIH.

165 | B HH AR T RISE MR BT s (RIS AR LA EIR B R HBKIR, YT RRES T ARG — M UE
X — M AIEREKIE). EUERILAE R} ERSHIRN. XA LARkRERHERAUSFRIMNBIRE (I
LCD IKzf1gs). ASsPFEAIRIEERRE AT fmizhd.

TS IERE R PR E:

B nCTS: BfkX, HEER¥, EHaIEERERIEN F—RIOEIERIE.
B nRTS: B%iER, 22EEF, = USART EZIFHEREIE.
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X

RX

RTS

CTS

CONTROL

PWDATA PRDATA
Write DATA REGISTER(DR)
Py 1 cPu
— Transmit data Receive data
register(TDR) register(RDR)
[]
Trans U
block Transmit shift register —»‘ Receive shift register
Iy
\
— CK CONTROL P[] CK
CR3 CR2
‘ STOP ‘ CKEN‘ CPOL‘ CPHA‘ LBCL ‘
‘ USARTAdd ress ‘ ‘ UE ‘ M‘ WAKE ‘ PCE ‘ PS ‘ PEIE ‘
HARDWARE ‘ o
FLOW
CONTROLLER
L A, A, A, A, Receiver
TRANSMIT WAKE RECEIVER dock
CONTROL UP UNIT » CONTROL
CRL SR
[ oeete | ] B o re ne| RV nd_1q oo ot | ove] ne| re | re |
N
USART INTREEUPT

USART_BRR

TE >

TRANSMIT RATE
CONTROL

| DV_Mantissa |

DIV_Fraction

15

4

RE >

RECEIVER RATE
CONTROL

Conventional baud rate generation

20.3.1. USART 4&fiFit

20-1 USART #ZE&|

PREILUBITHIE USART_CR1 EFFSEHH M (7, YEHRRL 83 O A7, TEEIAGIERE, TxMIbTEEE, =
IR T A,
SRR SRR R VAR — A SRR, SEREES TR I THAR( TR
& T LIRS,

REFR I RRTRIS R A LRI, SARERNRKERYERE D BIENMRT, HEFERTH.
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9 bit word length(M bit is set),1 stop bit
Data Possible

frame parity Next
Start start

it
bit | sito | sitx [ si2 | sie3s [ sita | sits | site | Bit7 | Bit8 [si0p | pit

bit
ok ]
Clock 1L

Next data frame

Start

bit
Start
Break frame Top' bit |_

bit
** LBCL bit coptrols last data clock pulse

— Idle frame

8 bit word length(M bit is reset),1 stop bit
Data Possible

frame parity Next
Start start

t
bit | sito [ it [ sit2 [ i3 [ sita | sits | site | 57 [ stop | bit

bit
ClocK '_*:L

Next data frame

Start

bit

Break f | Start|_

reak frame _| bit
Stop

bit
** | BCL bit controls last data clock pulse

Idle frame

20-2 FKIRE
20.3.2. X

KIX/RE M APRERIX 8 (8L 9 (URYEUE, HREFEREM(TEIRER, RXBAEFrPHIEIET
Tx B 5.

20.3.2.1. FE¥RIE
£ USART &IXHAIE, 7 Tx5|H LB/ HEERIREAR{L. USART_DR HFHEE 7T — 1 RERE LA
RIEBNIEFRRZ BIRIEIES.
B IEREZ R AEE— MR, ZRIRENMERREFL. USART SZREZMSLEAL
HECE: 1F0 2 ML
E:
EHUREREIRARESR TE 1, BNIEHIA Tx H EEEE. ENRERITEEELITE, EREERNS
BIEIRIE R,
TE (G ER B RIE— SR,

20.3.2.2. AJECERAYSLESL
BEENFRIAENE LEAIAEETLAUEIT CR2 A9 STOP (I T/RIE.
TRMEE T LA,
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Possible

i Data
a) 1 stop bit frar parity Next Next data frame

Start bit start
| bit| sito [ sit1 | sit2 | i3 | sita | sits | Bite | Bit7 [c0p | it

bit
[
Clock L

b) 2 stop bit Data Possible
frame parity Next Next data frame

Start

it
| bit| sito [ i1 | stz | i3 | sita | Bits | site | Bit7l|25t0p » start

t |bit|

20-3 ECEIFLEAL

REELSE:

1) @37 USART_CR1 FH1788 LE{I UE fi3REIE USART

2) #@F2 USART_CR1 i M iBEENFK,

3) £ USART_CR2 H STOP i>Ré{mfRE LRI,

4) FF USART_BRR B 17eiE R EKATRITE.

5) iIRE USART_CR1HRI TE i, RIE—NTHMIEAEIREUERIE.

6) IBERIXIIEIESH USART_DR HFes(tafEiElR TXE ). ERE—NMEHENER T, WENMF
RIENEIRES LR 7.

7) £ USART_DR HFZEEHEARE—MUEFE, BSF T1C=1, BRr&a— M EIRMAERER.

LHEEXME USART HEEHNEHURRNZEI, FERWAMERER, BREEAREIXEHR.
20.3.2.3. ERFTIEE

BE TXE (2B NSRS s SR ERoTmM. TXE (UBREHRIRE, BRA:

B HIESLEM USART_DR EBEBAISFSE, SUERXCEF S

B USART_DREEFEWED

B T MUETLIES# USART_DR SEEMASBERIEE

WNR TXEIE (RS, HAREIET=E— .

ANERILRT USART IEFEAIZEURE, XF USART_DR SEEMEIRE, BICEUEFHNEIN TOR 1788, #

e el R N M ER S T s A VA =2 N

ANERILAET USART ;S EEAZEIRE, TR, XJ USART_DR HF8H S FE B EIRIUHEAIE

FE8, BUREMTR, TXE ANZEIHEIRS.

H—MURIETTRAT (B REE)HBIRE T TXE {4, TC 4#FEHkE, 058 USART_CRI1 ZH788+H TCIE

AREREH, NSF=4hRT,

£ USART_DR HEFSRHEANTRE—MURRE, EXH USART B FIaIRBERUEHIREH N KIFEER

(EWTE)ZA], HRFTER TC=1,

E: TCHALUBERENTEE 0KiER. ESHRAREFESE PRBEE TER,
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/ Set by hardware

Idle
preamble Frame 1 Frame 2 Frame 3
TXline HEEEEEEEREEEEEEEEEEEENEENEEN
Set by hardware cleared Set by hardware cleared
TXE flag - /’\ by software r\ by software
Set by hardware
USART_DR| F1 2 \ =)
TC flag "
Software Software waits }
enables the Until TXE=1 and writes F2 TC is not set TC is 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

20.3.2.4. TRE=S

B TE 515 USART ESE— M EUEMETAIE

20.3.2.5. FFEAGLAE

£ USART F, INERFHAE—MFFREEREEFS, BRARASTGNEI—MEIR(L,

0X0000

20-4 {E&AY TC/TXE BORYR

_?irﬂmﬁo

(A= ZT IV

RX state Idle Start bit |
| ' | 1 | 1 1 1 | 1 | 1 1 1 1 1 | |
| | 1 | 1 | | | | | | | | | | | | |

| | | | | | | | | | | | | |

RX line ! | e e
1 1 1 1 1 1 1 1 1 1 1 1 1
) | [ [ [ [ [ [ | [ | [ [ [ [ [ H H
| | | | | | | |/|—o—\| | | | | | |

N 1 W O R O

sample | 1 2 3 4 5 6 7 ,8 ! 10 11 12 13 14 15 16 ,

clock i | ! Lo
P i amPIE. P
1 1 1 1 1 1
: : 1 values | : :

real

wme P A4 LT LT o

clock i XX X X 10 11 12 13 14 15 |16 ,
P i : P
P i | 6/16 N
1 1 1 1 1 1
1 1 1 1 1 1
P 7/16 R 0 7/16 L
P : i R
1 1 1 1 1
| | < 'Onebittime L
1 1 1 1 1 1

1 1 1 0O X 0 X 0 X 0O 0O O 0O X X X X X X
Falling edge At least 2 At least 2
8 Rk g bits out of 3 bits out of 3
detection
at 0 at 0

& 20-5 FFHANHEN

1110X0X
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MEBZFFIATEE, ARG R HERIONH BRSNS (R ERSA)EF MEE. MR 3 MK
FEREBYO'(TE5E 3. 5. 7 (UAYSE—IRKHE, FOFESE 8. 9. 10 MNEBREEERA'0), NFAWRIREIANT,
XAFIRE RXNE #r&{i, 215 RXNEIE=1, RF=4=Hif,
WMERFR 3 NRIEFER LB 2 MNE0(5 3. 5. 7 {URISKHFRAFISE 8. 9. 10 fIAIRFER), BPARIARIA
=B, BRRKE NE IRFIRENL, MRAEHEXNEY, WHIEBHIMCNERE, HileEsRER
TRREEEIREAD.
WMEBBE—IR 3 MNRERLNE 212 0(5 3. 5. 7 MIRIRERE 8. 9. 10 HSRER), FPARIBAIN
REEVH, ERSIRE NE BFIREAL,
20.3.2.6. FRHEI
£ USART #ZWHAE], M RX BB HEUENREBE LI, FENE, USART_DR HFssB 8 P8
TFREBR AR 7).
FEPE:
1. % USART_CR1 7788 UE & 1 K& USART,
2. 8 USART_CR1 I M EXEUEKE
3. /£ USART_CR2 PEEE LAY
4. FFRIEERE571758 USART _BRR IEIRHIEATRIGE,
5.1%8 USART_CR1 MY RE fiZ, BLERES, FEFmatelliiEiaii,
SRR EIRT -
B RXNE (&I, BRABNSFHRONBHEIEEE] RDR, 8G)1HK, HECEMHEKFTERILSIE
H(BES ZBRAERITE).
R RXNEIE IR E, F=4EAi.
FERBERAENRIGNRINSEIR, IRESmHER, BRTSSHER
R IhesEI(E, BRI USART_DR FH7es5ehXd RXNE (i5iBkk. RXNE ir&AI LB E
5 03kiEkR, RXNE fZARTE F—FFAHZBERAINES, LUBREHER,
i EEEUERT, RE IAROZEEN. (1R RE MEEKRHEE, HaidurrElmnEs.
20.3.2.7. FHES
L ANEANEIR, ECESRMENEIE EEUEM—RE, (BANR IDLEIE (R B =E— i,
20.3.2.8. iR
WNER RXNE E&EWEN, EKEI—1M R, NREEHEIR. $ERES RXNE (HEEEZEND
([FHFR%%E RDR FHFss. RXNE RCEEEEIBNFHEWEMNN. R T MEIESHIE,
RXNE iR B, MR 4.
IR
B ORE &,
RDR IBBASEK. i USART_DR ZH1Z=&IEEEICRIIEUE.
BASFSP L RINASEEES. BERENEuEEEEX.
9NER RXNEIE (4KIZ &R EIE HHiIRE, FHir=E.
IFE#R4T3%F USART_SR #1 USART_DR Z7728H0i2E, TS/ ORE (i
it 3 ORE{ENRT, RIEME 1 MUECSEEKR. BRMEEEM:
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B NR RXNE=1, F—EWEUREEREIE 7 RDR b, aILIIEH,

B NR RXNE=0, XEWE — M EHEUECEWIEE, ROR ELRBRANEL,
20.3.2.9. IREIS

(ERTRERARRSELRIY), BEXBIEREMASUETIRE R THIRRE.

RX line H |

:Sam'pled:valu'es i
1 1

sample T Tl Tz TS T4 Ts Ts T7 .Tg T9 Tlo T11T12 T13 T14 T15 |T16T

clock ; E ; E ) 6/16 X E E
o 7716 | 3 7/16 .
; ; iOne bitfiime :

20-6 TR HIETERF

7 20-1 1R FERUEEREE

KHE NE RE EIaiE HiEHEHIE
000 0 0 Valid
001 1 0 Not Valid
010 1 0 Not Valid
011 1 1 Not Vali
100 1 0 Not Valid
101 1 1 Not Valid
110 1 1 Not Valid
111 0 1 Valid

ezl lesioalEEr=n g

B 7E RXNE i[9 EFHEIRE NE fRE.

B EEIENBAISFRIEIXE] USART_DR FH17:8.

B AERNFUBEERT, REPTE. A, EA NE FREAF RXNE REALERKIER,
RXNE B &R, MREBLXIRE T USART _CR3 ZH1F2EH EIE 7, EreE— b, SLiLH
USART_SR, MBI USART_DRFH1788, #Hidkk NEiR&(L

20.3.2.10.  DEEIR

ENERINER : ELE A E TR ERIFIRBI K,

SIEEIR A EIRT -

B FE (FFEEER

B THEIRNBS 7SR USART_DR ZfFss.

B ERFUEEN, REHRETTE. A, XAMUF RXNE ENER, EEFF4ER. TSR s
BERERT, 2R USART_CR3 &1785% EIE fIFERANE, Br4Fhih.

IFFFH4TS USART_SR #1 USART_DR Z77asHER(E, BJSI FE (i,
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20.3.2.11.  {RIHARAYRIECBAYS L
EHEAYS LRI METLAEIY CR2 B9 STOP RELE, EIEFE&RIAT, STLAR 18219,
B IMELEAL: XF 1 AMELERAISREEESS 8, 55 9 F15E 10 KA LT,
B 2MELUER: X 2 MEIARERES —FLIEARYEE 8, 5 9 M5 10 NRERTMMN. RE—
(ELEMIEAER R — MR, MEERIRSERIRE, ST MELEUABREMER. T8 — ML
(I455RAT RXNE irS B HIg E.

20.3.3. ELBATEERIE

BCE USARTDIV RYEEIFN/NEZT 7 aa P AU B = R BEF R IX2RATRAE,

Tx | Rx JR4FE =fck I(16*USARTDIV )

XERY fox RLETMERYRTER, USARTDIV 2—MERASHEL, X 12 (HYEIRETE USART_BRR 7728,

iE: 5N USART_BRR Zfg, BIFRITEERARRIFES Tl ESR, Fit, A1ZEBEHTPH
TR RS Re VAL

(R

4NER DIV_Mantissa = 27, DIV_Fraction = 12 (USART_BRR=0x1BC),ll: Mantissa (USARTDIV) = 27
Fraction (USARTDIV) =12/16 = 0.75

BrLA USARTDIV = 27.75

20.3.4. USART {EISRRBE

RESBANRHRFEEN/NT USART BEENERHEAEITEE, USART RS REIERMT
E. FIMXLETHNRERS:

DTRA: HFARIESREMI £ (EIERIESRHIRSEEHIZ()

DQUANT: HzlleSimifr R A= RNIRE

DREC: #EsimiRHasHIZ(L

DTCL: BT EM&EFENTH(BEERR TR ASEHEESNEIRNE, SHERREIRINFZ
[EHA—EUEFTIERK) .

Z|EHE: DTRA + DQUANT + DREC + DTCL < USART 1S NB ZE,

NFIEEREKEEE, USART BEINENBRESTRAESEIEL, BRsT FRikE:

u EE USART_CR1 ZH7Ze819 M ALEMH 10 5 11 fI#FRHKE

B EEFERSBUREETE

%% 20-2 DIV_Fraction /3 0 Bf USART ZWEESHNBEE

M bit A7 NE ZigiR AiAJ NE BigEiR
0 3.75% 4.375%
1 3.41% 3.97%

2% 20-3 DIV_Fraction 3E 0 Bt USART 12 RB L E

M bit A3 NE 28R FihA NE ZEEiR
0 3.33% 3.88%
1 3.03% 3.53%
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20.3.5. USART BahiR4S==E N

USART BEEET— M =FA0EK, RNFHEZNRE BRR SFEME. BiRERENEL T ZE2E6H
LbRY:

1. REBEHUERERIAREA

2. REEEFREXUEENRSER, ZUSIRTFERNNENMRENBER T, REEMRIRITER
AR AR S A R AIBI R R A,

EREE RGN Z AT, YRS BRSNS,

FEEDRERENT, REERERSHIEEERSENE VR, 8XNEEIRZAIH T,
XEAEE:

MODE 0: {HAlLA 1 FFAH=RF. EXFMER T, USART MERIBMNEE (FHERZEILEFHE)

MODE 1: {H{al 10xx SIFHENZRE. EXMERT, USART IERABMIIE— N URNNRE. ZlE
E LRI TRELZEEHT, DURREERES EFHER FTEIFRIEE.

FEAEEMEEERGNZAET, BRR HFFSRLMBEEE—MNERRIGTREHITIRNL.

BT E{I CR3 F728HY ABREN i, BILABIEEMNRIFEIGNINEE. USART E&RF RX ERSE—1FH.
B SR FHFeM ABRFing, B 7 Balifsiallizemk. MRENSE F2EERERN, NARRIESSN
RASFRIONNERET. EXMERT, BRR AYETEEMRIA, ABRE EIRINGHGHWEN. MEEHE
ESEmRIEEQISEEARS (16 fOTRAFA{RIZEATE 16 165535 MIHERAZE) , ABREfEiRtES
RE,

RXNE FifitirSiBE5ek. ELAVGRYEERZI, BanfiFEanIse@idS i ABRF iTE (B35 0) iR
Bh.

TR REBMKITERE, 55 UE, BRR{EOTREHEIA.

20.3.6. SATEERE(ES

B3 USART TJLASSIISAMEREBIS (8L USART EE—MRKE), FIINEA USART iRETILIESE,
B TxEHFE USART MIRER RX MIAIEER,; USART NIREZEMN TxRHBESE—E, #8
FIFEISRH RX BINEIER,

EZNEEEEY, RIIBEFERGHSURBKEE AT, KW EENEE, XEMRITLURH
FESU AR SRS 5HRIZREY USART FRSFHHE.

FESURIRR A SAEERIINRE. EHRMERXE:

B (RS ARSI E.

B FRERERRETREELLE,

B CR1ZHEHPH RWU AFE 1. RWU BILRRE B siiEslaHEE .

TRIE CR1 Z577284hA9 WAKE iBIRZS, USART aJLAB R AR \GIE H R eies,

BN WAKE (EER: #HT=RE L.

B W05 WAKE (ARERI: #THHRCE,
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20.3.6.1. FHRL2LEM(WAKE=0)
% RWU 45 1BY, USART BEAERBAMETC. SNEIRIE, BREE. A5 RWU HBEHES, B
£ USART_SR Z7Z284 Y IDLE (UFHAER. RWU RALWIRHEES 0. TELSHFIBTHE LA NS
EEFOIFE N BB R B— M F

RXNEf R)(NEf

RX Datal|Data2 | Data3 [ Data4 | IDLE [ Data5 | Datas |

RWU Mute Mode | Normal Mode

RWU written to 1 Idle frame detected

& 20-7 FIA=RBEICNATEREMER
20.3.6.2. Hilit#RiE (Address mark) &l (WAKE=1)
EXMERE, 1R MSB & 1, ZFHHIAARMIE, BUHANREE. £ Mlt=T5, BiREl

ERRYMBUEIRAE 4 4 LSB 1, XA 4 (it iR EE E e B Stk il BICESRI it mE
USART_CR2 2172819 ADD,

MBRFWZINFT STHREIERITERT, USART HASBERER. IR, BEHEE RWU fiL,
BKIZFHREARIZE RXNE IRGHARFEFRNER, EH USART BEEHIER.

LK F T SENEENRIEEIEICESRS, USART IBHEZER. KRB RWU (HEE, MENZ=TH
IEERK, WENIXANICERIMBIEFTIRTEIRE RXNE i, EA RWU RIEHRES.,

LI hEE R B S EUERT(USART_SR AY RXNE=0), RWU {UAILAHE 08% 1, BN, iXSRER 218,
T EZE A At RO SR IGBERH N SRR LRI G T

In this 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] Data3|Data 4 [Addr=2] Data 5|
, .

RWU ﬁ Mute Mode | Normal Mode Mute Mode
1
Non-matching address /

Matching address f
RWU written to 1 Non-matching address

(RXNE was cleared)

20-8 Fl ARSI A ERERE
20.3.6.3. RSl
IRE USART_CR1 F77e8 LAY PCE i, SJLAFRESHBRIOIEHI(RIERSER— M EHBAL, BATHTEHE
RIR). TRIE M AIENBINHSEE, BT8R0 USART IEFITE TR, SBARIANI STB: =1L PBARIG

2 20-4 METl
M bit PCE bit USART i
0 0 SB—8 bit data—STB
0 1 SB—7 bit data—PB—STB
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M bit PCE bit USART 11
1 0 SB—9 bit data—STB
1 1 SB—38 bit data—PB—STB

EFAMUTRCIREE IR AT, HBUEAYPCEE % BEIEHER MSB i, MARXORIRM(MSB BEIBRMF &G
AR, EERREAEEELR) .

20.3.6.4. {8136
RIS — I EURALY RIS BEL.
BN : ##E=00110101, B 4V1", MNREEBRI(TE CR1 FRIPS=0), RIAFIERE0,

20.3.6.5. BRIE
RIS — I HURALY VRIS ETEL.
Bign: #E=00110101, B 4NV1, MEBEFEFRI(TE CRLIFRIPS=1), REAEE1,

20.3.6.6. f&imtEz0
ANER CR1M PCE (&I, SHEUETFSA0EUER MSB (R UBIRERIEHEGIRIEEBRINE
AV, MNREESRIGTEHA). MREFERIKM, USART_SR FHiFes+hHI PE inStkE' 1", FEU
E8 USART_CR1 7725/ PEIE TERTRSCIRBANE, ML,

20.3.7. USART B

BITE USART_CR2 Z17e80 CLKEN i 1, EEREEDSER. ERSERE, TIISRRFERRE:
B USART_CR3 Z7788+#J HDSEL i

USART AP FER AR EFINAESETEE. CKHEIZ USART RiXssrd#irvimt. EiEiaifE
IER7HAIE), CK MI_LSBERTErEKkS, HRIE USART_CR2 277884 LBCL fIAVIRES, AREERE— N EWEIE
(ZHABF=AEE AR #PBKF. USART_CR2 Zf7esHY CPOL UAITRFIEEA# R, USART_CR2 &
728 ERY CPHA (RZ7e1F R IR M ERAT R AIAEL,

FERE=RERE, SCREIERPRZBILARREMFFRFSHIRHME, SN CK BYShARGE.

EPEET, USART RiEsRFIRLSERABTEF—E—#., BEFEA CK &5 TX AZH(IRIE CPOL
CPHA), FrLA TX EH9EHERN CK R AR HH.

FELIRIAY USART KR TEAR SRLIEARE. 1R RE=1, HUEE CK_LRFE(RIE CPOL #1 CPHA
REELFHEIRR TIER), AEEMAUANTREE. (B SRR SRS B EUR TSR, 1/16 (U
BtED).

R

CK iR TX M—#EEK&IE. B, RBAEFETRERTE=1), HFEREHEMNEANYEE
USART_DR Z5728) 212 HAHH, XEWRETRE RIEEIEIEA AT sezie— N dEhRT.

RAZIE AL BEFHZ I B &P A IERT, LBCL,CPOL #1 CPHA (A BE#IEMECE,; MfFRE 7 AIXES ek as
B, IXERIABEEIET.

ENIER—&IESHRE TEM RE, LURMEIEERIZE AT IEFNRISATE).

USART RZiFERR: BBk BEMAREIEMAR R ERXEE(CK KIzEn).

245/279



PY32F002B-C &5I&ZF

RX Data out

X Datain
Synchronous device

USART (e.g. slave SPI)

CK clock

20-9 USART [E£EHBIHIF

Idle or preceding ¢, M=0(8 data bits) Stop
transmission

B L s
Clock(CPOL=0,CPHA=0) —I_|—|_|—|_|—|_|—|_|—|_I—|_u_|—_
Clock(CPOL=0,CPHA=1)
Clock(CPOL=1,CPHA=0) —W
Clock(CPOL=1,CPHA=1) —L|_I—|_|_|_|_|_|_|_|_I_|_|_|J—

Data on TX

(from master) ﬂﬂﬂﬂﬂﬂ" t
Start LSB MSB  Stop
Data on RX
(from slave] ok 2f2f3)XaXs5he )7
LSB MSB
Capture strobe I I I I I I I I

LBCL bit controls last data clock pulse

20-10 USART #{¥Ead AT FR7 5l (M=0)

Idle or pr.ecgd ing Start M=0(9 data bits) Stop tIdle or.ne'xt
transmission - - Jtransmission
Ll > > >

Clock(CPOL=0,CPHA=0) S R R R RN NN —
Clock(CPOL=0,CPHA=1) A B
clock(cpol=1,cPha=0) . LU
Clock(CPOL=1,CPHA=1) W

Data on TX
(from master) ﬂﬂﬂnaﬂ 7 a

Start LsB MSB  Stop
D RX
(fr?atrinI]ave) nnﬂnaﬂ 7A8
LSB MSB
Capture strobe l l l l l l l I |

LBCL bit controls last data clock pulse

& 20-11 USART BRI PSR Fl(M=1)
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CK(capture strobe on CK
rising edge in this example)

(from slave)

1
!
Data on RX X
|
1
)

tHOLD

. SUDEPE S S —

tSETUP =tHOLD 1/16 bit time

20-12 RX B /{REERE)
20.3.8. EALREWTIEE

BEANTHRIVBITIRE CR3 H7) HDSEL A%, X MEHE, CLKEN {RFHEERE .
USART BJLABCEABER LN TN, ERLFWITHRIVT, TXH RX 5IBES A AEEE. (ERET
i CR3 Y HDSEL (MEEHFWITHIENTEE., SiRBEE~ERS, TX SN, Fit, SE=RER
BRSO SIS RN — MR /0 0. IXFEKIZ /0 A USART IRafRY, WmBCEMSTHA
FiRrELE.

BRILLAGM, BESIER USART . HRMSKERZ FAMR, 5 TE (HKIRERN, REHE—SZ
HiESFRL, KERREE,

20.3.9. TE{HEEH

FIR nCTS BIAF nRTS BHATLAES] 2 MRBENRITEIER. TERPEX MENENEEE 2 MR
&,

USART1 USART2
X RX
Ll
TX circuit cTs RTS TX circuit
RX X
|
RX circuit RTS cTs| | RX circuit

20-13 TN USART [EROR AT
20.3.9.1. RTS iz

YNER RTS AZHIRMERE(RTSE=1), RE USART ZU=ESIFRUGIIVEEE, nRTS BEREIREE
). SRWESTRABEIEZIAR, nRTS HHEMN, HIRBHEBEIRIMERTE HEUEER.
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start start

RX bit Datal S:)‘i’tp 1dle] bit Data 2 S:)?tp
RTS [

/

i\ Data 1 read
RXNE f

: Data 2 can now be
transmitted

75

RXNE

20-14 RTS izl
20.3.9.2. CTS izl
YNSR CTS MiEHI{ERE(CTSE=1), KIXEERXT—MAINGE nCTS BN, W nCTS BRUHFHLLIKE
), WTF—MEUEIARIE, & nCTS EERMIAEWERTY (REYF) , SRERTHREFLRE.
% CTSE=1RY, RE nCTS MINATEMN, BEHMBNKRE CTSIF RKHL. BRBPEKSBEDERTFHT
BS. NRIRET USART_CT3 25778800 CTSIE i, NIF=4Alf,

CTS

CTSf
/!

7

CTS §
transmit data register : . :
TDR Data 2 empty Data 3 empty
stop]start o ; { start
RX Datal bit Lbit / Data 2 Sbitpi Idie| pit | Data3

-/

writing data 3 in DR

b

Transmission of Data 3 is delayed until

CTS=0
20-15 CTS 7=l
20.4. USART FFE‘ﬁE*
FS o=l SRS {sERE(L LB
1 REIESESRT TXE TXEIE Bt
2 CTS (Clear to Send) =l CTSIF CTSIE ki
3 1EI1X5SRk TC TCIE KiE
4 BSEFSRIET (SR EST) RXNE RXNEIE =
5 Over IERIG{ TR ORE =i
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FS el el BHRE {sERE(L KX/
6 Z R IDLE IDLEIE I
7 FBIRIEEIR PE PEIE W
8 ZobIEssEET, 1A, over IEEIE{ TSR NR/ORE/FE EIE 22004
FiG USART Sl BE— M imE.
TC
TOE=— )
TXE —{ \—T\
TXEIE ’—L/
CT%TuzS )
USART
oD T e
RXNEIE:D
RXNEIE:D
piE—
LBDIDE
)
20-16 USART FHiR&E
20.5. USART H17F28
20.5.1. IRBSHFER (USART_SR)
(st : 0x00
S(I{E: 0x0000 00CO
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 | ABRRQ | ABRE | ABRF CTS Res | TXE TC RXNE | IDLE | ORE | NE | FE | PE
W R R RC WO R | RC_WO0 | RC_ W0 R R R R R
Bit Name R/IW Reset Value Function
31:13 {RER - -
BlRFERIE K.
12 ABRRQ W 0 ZUE 1 284 ABRF fr&fi, HEIEKRKT—M
BB s,
Bl EIRINS.
HEMFEEONHE (RERBY EESET
11 ABRE R 0
FHESER) i, BEEAZEFES.
®HEEE 1 8 ABRRQ FHiFsai szl
BRI IUIRS.
HENRIFRIZE (FRE RXNE=1, Hilf
10 ABRF R 0 EREEF=4ERlT) | EiE BRI IIREH
H (ABRE=1, RXNE=1, FE=1) AhZ A R4
=1,
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Bit

Name

RIW

Reset Value

Function

HHBIES 1 F) USART_RQR 77281 ABRRQ
(LEFIZAL,

CTS

RC_WO

CTS 15,

WIRIZE T CTSE i, & nCTS MAZIRE
B, ZAEES.

0: CTS BIARKZE

1: CTS BAKEE

RER

TXE

RESHFRTINS,

% USART_DR EFZ=88URE X uSFas,
BHBEANZSTERE. X TXEIE=1RY, PR,
B USART_DR HFSERiaZ= %M

0: HIERERIBASFeS

1: BUREBEIBIETE

TC

RC_WO

1EIXSERIARE.

EEEURERIS, B TXE=1, WEHBnZsS
1788, TCIE=1 BIF=4Erhl,

{45 USART_SR S778854/55 USART_DR
SrsEaasizil, WHRENELE 0iEF.,

0: &Rk

1: {&IX5ERk

RXNE

RC_WO

RS ERETIRE.

LB FEHERE USART_DR 21788, 18
HEMZZTFER.

BI4E USART_DR EF88E S 0 5T (L.
% RXNEIE=1 B, F=4Erlf.

0: RKEIEWE

1: WRIEYE, i

IDLE

TRIRE.

LIENE DGR, ZAEEERL. &
IDLEIE=1 R4 b,

RI4-SEIE USART_SR FfFE8/51E USART_DR
FeSa LUEFIZAL,

0: FIGNFI=HEL

1: MRS REE

ORE

Over IEBIE{THRIRIFS.

% RXNE=1Rt, ERAISFRRPEKEIREIES
E(5X%| RDR FH1F=8h, BHREIZ(L
S5 USART_SR Z7788/5i% USART_DR &
FEEILUBEZAL,

4 RXNEIE=1RY, F=4Echif.

0: ZKF=4 Over IERIEITHER

1: 74 Over IEEIEITHEIR

i %S ENR, RDR FEERTFEE
X, EBRUSFEATNES.

X EIE=1 Y, 74 ORE AR,
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Bit

Name

RIW

Reset Value

Function

NE

IR RIS

EHUENHRI IR, BB IZE TS,

HSCIE USART_SR Z1788/51E USART_DR
EEETLUBEZAL,

0: FIGMENREFEER

1: IENEIREEIR

i¥: % RXNE 5 NE @ERF=4AY, NE=1 BAT=
b, TEIRE RXNE FRs B F=4E kT,
EZEPRBIEXT, & EIE=1/ NE=1
ST,

FE

DRI

LIOMNZEIESEAL. IZRIRER, HERE

[lid VN

(S USART_SR 2/788/51E USART_DR &

FEERILABEZAL.

0: FIGMUEIHEIR

1: MUEIMSERE: X RXNE 5 FE @RF=4,
2 FE=1 FIFBRAIEIRE RXNE RS F=4E
. WNERHEIEMAISURRL 4 T AR,
NEETIREER, AR SREZ iR
K&, FERIRE ORE tREhl, HESEH

BETERT, X4 EIE=1Rf FE=1 &7 4%F

i

PE

RGBSR,

LIRS EERAT, BB IZE 7S,

R{SEIE USART SR Z77885i% USART DR &
FEERILABRZAL. (BT EZAIRINIR
&4% RXNE=1.

X PEIERY, P4,

0: RFEEFBRWEIR

1: FEAESHERIER

20.5.2. #RS1FSE (USART DR)

{Rigttbtik: oxo04
S({i{&: 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 )

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

Bit

Name

R/IW

Reset Value

Function

31: 9

RER

DR[8:0]

RwW

9’h0

B KR EIRS TR,
BRATEFAESHE, mERRNEINEEE 5

ERREREIE.
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Bit Name R/W Reset Value Function
DR 72318 F R NS ESE (— P RRE
B TDR, — N2 RDR) , FTLA DR H728
SO 7R NS RE N IhRE.
TDR FHFEEN IS E B IS Z AR
HTFTEEN, RDR EHFESERABUSFES
FINEBR Gz R T H 7O,
HEHBRILFEE TR TARIEIRIER, 5 MSB {if
(bit7 27 bit8) BRI, EASHERIEAT
=
HEHBRILFEE T TRKGRIERS, Y
MSB @I RIRIRRIE L,
20.5.3. 5= H1FEE (USART _BRR)
{migittk: oxo08
S({E: 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
EEHRGERNER, B B2,
Bit Name R/W Reset Value Function
31: 16 {REE - -
15: 4 DIV_Mantissa[15:4] RW 12’h0 12 IR
3:0 DIV_Fraction[3:0] RW 4’h0 4 RN
20.5.4. =HI57FEE 1 (USART_CR1)
{Rigtbik: oxoC
S{ifF: 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 | UE M WAKE | PCE PS PEIE | TXEIE | TCIE | RXNEIE | IDLEIE | TE | RE | RWU | Res
RW | RW RW RW RW RW RW RW RW RW RW | RW | RW
Bit Name R/W Reset Value Function
31: 14 {RE8
USART {#g8. Zz(LEFE, USART {&EREZ
BMELEZRTHRME. ZMBRTREGEMFTEE.
0: USART 23RasfimHEsit
13 UE RW 0
1: USART {&gE
MIHFEEESF USART_ISR.TC &S, F8EE
=T UE i, HNEIFEER;
0: 1/MEEAfI, 8 MNUE[L
12 M RW 0 N i
1: 1SRRI, 9 DEUERL
11 WAKE RW 0 EWREE S =,
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Bit

Name

R/W

Reset Value

Function

IREES . HKEENSEBS.
0: TREEIREE
1: HhubnGaEE

10

PCE

RW

BB,
0: FBRIGEEILE
1 BERIaMHERE

PS

RW

TFBIRIOIER., HIREEMNES.
0: {BR3E
1: SREE

PEIE

RW

PE Frif{#EE. HEEFEMFNBES.
0: &I
1: PE =hlfi{#se

TXEIE

RW

TXE Shlfi{FRe., HEEMITES.
0: b
1: TXE hiffsEaE

TCIE

RW

XL RFRERE. AR EMNNEE.
0: &I
1: TC HiffsEge

RXNEIE

RW

RXNE FHf{E8E; BRI BRATES.
0: b
1: ORE B#& RXNE FRHffshE

IDLEIE

RW

IDLE FRBfi{fFRE. HZGBAFTEE.
0: ZIk
1: IDLE Fh#fi{sERE

TE

RW

Ei%fERE,
0: {&XZEIE
1: {&%fERE

RE

RW

EfERE.
0: EWELIE
1: $EUfERE, FREAHEIN start i

RWU

RW

EIREE,

ZIZ=E USART & JEBE,
MFEWENREEFS |, %5 FeRas. SR
IEREFS (MltEETREL) BEFes
USART_CR1.WAKEDbit 54,

0: BEEATIFER

1: BEIERRREEL

iE 1 EREIZIHNREREEIR], USARTER
ZER T BIEFT, BUERIRELT,
T EEH RS NREE,

i 2 LECEAHbIRCIENRER

(WAKE=1) , 7E RXNE ##E1URf, RREFIHF
15 RWU {iZ,

RER
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20.5.5. {=$IZ 1388 2 (USART_CR2)

{misiitk: ox10
S{{&: 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 ADD[3:0]
RW RW RW RW RW RW | RW | RW [ RW
Bit Name R/W Reset Value Function
31: 14 {RER - R
Stop fUECE.
13 STOP RW 0 0: 1 stop {iZ;
1: 2 stop {i;
12 e : -
CK pin {#8E,
0: Zik;
11 CLKEN RW 0 P
1: CK S|Rif#FEgE;
FXIFRSERRT, ZA{RE.
g
RLSES, CK 5| AT ehiikiE,
10 CPOL RW 0

0: ELZSHAT CK 5| BI_ERIFHEBE,;

1: REZHAT CK 3| HRS=B T,
IZAMERISHER FRTIERE CK 51 HATEhRY
18I, ©5 CPOL fU—eT{E, LAF4FrashInTt
9 CPHA RW 0 HEIERR.

0: TERSHAISE—MOIEHITEURR,

1: (ERTFRAIE NG TEIRERR,

Re— IR EK P EETE CK Hit.

8 LBCL RW 0 0: HRfEa—(ZURRIREFEKHNATE CK i,

1: BRE—(EUEAIRTEREKTE CK fil;

7:4 RE - -
USART ittiit,
3:0 ADD[3:0] RW 4’ho ZEFRs T S SR, FOME 4bit dthiik
DREERT AL,
20.5.6. ¥=HIEF7FE2 3 (USART_CR3)
(misibiE: ox14
S(i{E: 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 ABRMOD AEBNR OVERS8 | CTSIE | CTSE | RTSE | Res | Res | Res | Res | HDSEL | Res | Res | EIE
RW RW RW RW RW RW RW RW
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Bit

Name

R/W

Reset Value

Function

31: 14

RER

13

ABRMOD

RW

BRI IUIE .

0: MEIRAFFENERITE

1: TEBEITHRENE

4 ABREN=0 5 UE=0 i, iZ5F8RE,

12

ABREN

RW

BRI ERE.
0: &b
1: BEERRERGERE

11

OVERS

RW

JUES =2t

0: 16 iR

1. 8 (IR

ZAHXE UE=0 A5,

10

CTSIE

RW

CTS HRfRfERE,
0: ZJF;
1: CTSIF dhiffsERE:

CTSE

RW

CTS fi#igE,

0: CTS EHmmhIEELL;

1: CTSt&EI\fEERE, BB CTSHMAANOR, 7
SAEREUE. LA, SEIRBENSIESFS
B, BEE CTS B4 2EahE.

RTSE

RW

RTS {#8¢.

0: RTS WE4HmimHIZELL;

1: RTS fithifERe, RESEME PRI S
SERT—MUE. HRIBIERIETHE,
RXBMEEE, MRILBRKEIET, &
RTSEABEX (0) .

7:4

{RER

HDSEL

RW

W TR,
0: IFFWTHE;
1. FWITHEIEE,

2:1

tRER

EIE

RW

FEIRPRTERE.
0: ZJk;
1: WHEIR FE, over IEFEIE{THEIR ORE., IEFE

NE "hHfi{sEsE.
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21. BRiT/MgEO (SPI)

21.1. @9

EBITINRIZO(SPNARFE A SIMBIREUFNT. €T, BIRLNHTHINERE. WEOTLKES
BRERT, FHAINBNRERAEEIN(SCK). #EOXESERELIIE.

21.2. SP| X E4S4E

3 §F SPI EHURTUAD SPI MR

3 LEW T RS

25N TEL LR (BWREEEE)

2B TESER (FTWAEEL)

8 ik E 16 i EHmUERR

XFZEER

8 NEEILBAFEMO AR (BURT PCLK BI#h, T&=AN 2 380)

MERSAZR (BURTF PCLK Btéh, A 8 H3R)
FEFIMETL IR ARS8 4 T NSS B : /MW FEIUAINSHER
Al RiERI A R MERIAEL

Ol 4RiEHIEUEIRRS, MSB 7ERIE) LSB 7ERT

AR P RTRYE AR IREIRS

SPI BERITIRSIRE

Motorola 1Rz,

a5 [P RTRYEAETCEE. 5

RNRER 2, TEH 161 (HEIEMIRE S 8 [IfY, BBE 8bit) AIERATL Rx ] Tx FIFO

. SPI IgEHmiA

N
=
w

21.3.1. 5k

SPI@Id 4 N5 | SRS HHEIE:
MISO: FIRFHMNMMIREHHS M. %5 MEMEX TRIESIE, TEEiE TEKEdE.
MOSI: FiRFMH/MZFMAS B, %5 HEFEX TRIZEE, TENES TSR,
SCK: B[O, EATIRENHEE, MZERIEA.
NSS: MIREIEE, BURT SPIFINSS BIRRE, % pin AJLARRIE:
— EEREEHAML
—  ETEEM
—  RIMEZEHEHZ
SPI BE&EARFE—NENFR— MBS MNNZBRETR. SEHEDEREER: — 2, 5—1 =2
WRESEHEIE. RIBNAHE, FTLUERENBIM—IREUBREFIMIL NSS (55,
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< APB bus >

Read
RXFIFO

Data shift register

SPI_CR2

|
Vol oTXE
1 IE

RXNE
IE

ERR
IE

CLRTX
FIFO

A4

MISO

MOSIE'} E< T
|

LSB First

TxFIFO
: SPI_SR
.T
o 0
Communication control 4—‘
1
SCK[]< Baud rate generator [« BR20) f f f

BR1 BRO MSTR CPOL | CPHA

|
1| FIRsT
[ —
1 SPI_CR1 ‘ ‘
I IEED]
r control logi 1 BIDI RX
Master control logic | MSD of 0 0 DFF | oniy | SSM ssi
\ [ I I
vV v v

21-1 SPI {EE]

sl ]

21.3.2. BENMFEINERE

FIARINN AR, SPIATLUER/IMARNEEH TEN. XLREFER 2%, 34 (HIENSS 1)
& 4% (BB NSS BIE) .

21.3.2.1. 2WNTEE
SPI #FECERENTEHAYER T, EHNFIMTIRIRBAISFEE, £ MOSIFIMISO ZiE), {ERMmNRMENL
ER—E, £ SPIEERE, HBRETTURMHAENORISHAL, EHUBE MOSIARIEEWE, M MISO £
SREMNBIEEE. JEUEMERTR, EENFIMZEREEMTK TR E.

| RX shift register MISO —— MISO,L |

TX shift register

TX shift register |

MOSI MOSI I | RXshiftregister

? SPI clock I SCK —> SCK f
generator
NSS
Master Slave

21-2 X T B EH/E MR B
21.3.2.2. ¥WTi@EE

BIIR7E BIDIMODE (SPI_CR1 FHfFa8) , SPI AJLATFEFN I, EXMEET, A 1 REEZ<T
BREAMMMA BAEHFRNER. EBTEES, £ SCK NG, HEERIMBASFRIELL
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BIDIOE (SPI_CR1%Hf728) EFRISTAREHAL. HZEE T, EHAI MISO FIMHIAI MOSI #REMIES

BARmO L E M AEER.

-

MISO MISO

RX shift register TX shift register

Mos! _1kQ

RX shift register

!

TX shift register

? SPI clock >

generator
NSS NSS
Master Slave

21-3 F WL EFEH/E MR
NSS AJLASERAEENFIMNZ [ TREMEH=HR, AT LAEREHES NSS B TE(E

BIdEA RXONLY (SPI_CR1E78:) , IRRE SPI ERAIXEIEE RIEMIRT, & SPI TIFERLART
T EXNMERET, EENMMIBBASFRERER 1154, 5—33 MISO 1 MOSI RMifER, AJLA

HRERARE AR,

B QRiEE (RXONLY=0) : BeBES2NTHEE. NMARRERERNRO EAER. XMNRORTLEL

WBIERER GPIO,

B iSRS (RXONLY=1) : @ 3ERI RXONLY, RFARILAZEIE SPI #HIneE, FEMHLEZS, MISO
BRI, RO AE GPIO, HMHL NSS (FSB3ET, M4SN MOSI EaliEiR. BREIN
HIREHEAREDRTEIRE buffer (IECE. EENEET, MOSI HHHELL, ZimOTLABIE
GPIO. RE SPI M, A$MSSHEIESENF4%. FEEMHE—SARES RXONLY 5% SPE,

72 O\ = Ft;
BEZIskE MISO HIBINSEK,
RX shift register }% MISO MISO TX shift register |
—

X shlft register Mosl MOsI | RX shift register
SPI clock SCK I f
generator

NSS NSS
Master Slave

21-4 BT BN/ AN A
(FRBLFREER N IREL T (UERIE)
(1) FEEHFIMILZBEIRTLAGERS NSS AT A=HiAL, NSS flik. ARZMEMERELIE,

(2) £ Rx BUSEFRIVRMABIREIMIBAGE. TRENRRENT, rESERRKIEXEISHEER

BRI R
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(3) FEZECE T, PRIAAY MISO pin #B#FR{E GPIO,

B RERIERNRE (£ BIDIOE bit RALMZRS, WEMEI#KEERE) AR TERAT LN TE
HULE.

21.3.3. ZMNEE

EF— AR SREESHMNEESE, EHERER GPIO f&2H] NSS REEMIL. ENLTEBT AT
EEREMHL NSS IEERE MM HFepux, ENFLEERIMTEREET T .

NSS
| RX shift register I {} MISO MISO I I TX shift register |
TX shift register f ] MOs| MOsI { RX shift register
? SPI clock & sck —P SCK f
generator
101 NSS
Master 102 Slave 1
103

gMiso TX shift register

MOsI RX shift register
SCK I f

NSS
Slave 2

TX shift register

RX shift register

NSS
Slave 3

21-5 FNS =AM NES
NSS fFEXFEE NMEFVURABEER., Y@ SSM=1, SSI=1 35 1E{Fa MODF $5iR.
ETFMIAEY MISO EEZI—#E, FrE ML ZUEE(] MISO B9 GPIO EeE{EAFFRIER.

21.3.4. Z2EHBIE

BRIF SPI REARHIRITAESEZENINEE, BNAFEULIEREREBEE, LU M ER
RS SR T RAEERR. JAFEREIXFMONR, EEREENREHMNEINR NSS pin,
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EXMIRITERMAL SPI TRRNERRATERN, RARRRAE— M HRILUEATEES LEH.
LUREN, AR PMEBRIMUER., —BETREREFEL, BECRRENEN, FEERIBEF
2T GPIO (B FERTI RAIMUEEEA. EZHETHE, BXRIMIERESHREN, EH5E
NP RENERFIER, FSRERIEETRA.

RPN T RER MG HIEHIER, BREPRBHMET4E (HF MODF ) . RERFILN
FA—LE SRRt 2

MISO ,[ I TX shift register |

MOS| I { RX shift register
? SPI clock SCK SPI clock f

generator generator
GPIO NSS
Master Slave
(Slave) (Master)
NSS GPIO

21-6 ZEH N

| RX shift register I

TX shift register |

Y

21.3.5. MiEIE(NSS) I 18

FEMIIETL, NSS {ERTRERIFIERAN, EMNEESENER. EENUEIL, NSS BERILMEAHIE X AL
ERBEN. JERNBAR, BUUBLESENNREG S, JERGRER, BalLARTENMATAIMLLE
EES.

BT SPI_CR1 Z778509 SSM bit, AJLUSERR &M EER:

B IR NSS B (SSM=1) : FEXNMEET, MHUEERESHMERAY SSI bit (SPI_CR1 FHF:8) B

#fl. HMNEB NSS pin #FERES EAt S FAfsER.

B TE NSS B (SSM=0) : FEXMERT, B/ EIsERIECE.

— NSSHH{FEE (SSM=0, SSOE=1) : XNEENEEAENMAIER. B4HETE NSS pin, 2 SPI
FEEAE(ARAERE (SPE=1) , NSS{ESHHRFHHRIFREBEF, HEISPI#XA (SPE=0) ,
EZEHMNEF, SPI AEEHITIXH NSS FLE.

— NSS #HZEIE (SSM=0, SSOE=0) : #N1& MCU fERL LEAENL, XNMREBAIFHITSEN
BES. SN NSS pin AHHERME, SPIAAEN IRXBARS, THBiEERENIMIE.
FEMIAEL, NSS pin fEAMRERRIERIN, 25 NSS SRR, ML,
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SSI control bit

SSM control bit

NSS lutput
0
NSS []_ GOIO
Pin logic NSS Master Slave
Inp. mode mode
Vdd 0K Non active
Vss Conflict 0K
NSS NSS Output
output
Control (used in Master mode and
ontro NSS HW management only)

NSS external logic
SSOE control bit

NSS internal logic

21-7 BRI E TR ML
21.3.6. B

£ SPI EMHAE, BHUFIRIERERIINET. SCK BEUEL SR AAIRFRERLS. BIgEUR
FRIEMERL. A RERIESIERNTHE. AT TER, EVFAMNLREEERETER.

21.3.6.1. BEREFOR(L
&@Id CPOL #1 CPHA bit (SPI_CR1Z7Fe8) , HAaILIECE 4 METRERIRTRS. CPOL (RTEPiRiE) 1=
B EUREMATAIRTEPAY IDLE KA. ZASENAMTIER BN, W5 CPOL#EfI, SCK pin BIRKEE
HRZS, HNSR CPOL # &, SCK pin BiaEEYA IDLE KE,
AN CPHA &I, SCK NEZMNLERRRERSE— M UER (IR CPOL 84, BTG, BUEL
FHE) . fERTEhESERT, BUEWBIE. W CPHA #EMI, SCK HE—/MNMUBREE—MEBRNEUR
(FNR CPOL &R, BTHEE, BUELFHR) . A, $iE#E.

CPOL #1 CPHA FYEE IR T R AR A,
7£ CPOL/CPHA MZ52 i, SPIF#E¥.F (SPE=0) .
SCK Y IDLE IRESWIMXT N4 SP1_CR1 Z172ifiFAIRIE,

VO 1 T G G G0 G G G 6T

wiso XX BBy e >—

nss | IS R S S U S N N
Capture strobe ' | ' ' ' i ' '
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soo A LT LI LTI LI L L

mosi M%Bitx ; Y ; Y ; Y ’ i Y ; X ; Y '-Sémx

miso — M%Bitx E X E X E X E X E ) i ) LSEBit)<XXXXXX>—

NSS —| E E E ; E E ~
I Y A N

Capture strobe

21-8 IR ORI

0 bit BIRFEUAT LSBFIRST bit AIIRTE,

21.3.6.2. EiEngIt
1Bid LSBFIRST bit(SPI_CR1 Z7728), SPI BS1ZEaLUgE I MSB-FIRST &% LSB-FIRST, @idfE
FH DFFbit(SPI_CR1 Ef7ss), IEEEURMAINIEL. AR 8 (& 16 (\IKE, ZIREX FRIEFEZED

\@%O

21.3.7. SPI ic&

XHFEHFIMN, SPIRECERE/LF—HF. B TinERET, #TUATEE:
1. BEXA0 GPIO 1788 EL&E MOSI, MISO F1 SCK pin
2. B SPl CR15778

Eid BR2OEEMHREE (MEXFEE)

fZE CPOL #1 CPHA

{&$ RXONLY & BIDIMODE 1 BIDIOE (RXONLY ] BIDIMODE TRESRBIER) , SEiReaT
BEHFN IR

BCE LSBFIRST

BcE SSMF SSI

BZE MSTR bit (FEZ3EH NSS BET, MRTHHEELSLE MODF $i2, Es NSS Kz
)

3. B SPI CR2Z778E

ECE DS bit, EEFEEHREMIEL
ECE SSOE (MUEXAEE)

21.3.8. SPI {EREHREE

HEFEINAIER TP ZEIGERE SPI M. MRAXEFLIE, FHHENEREHURESRE. MIRIEES
FROMEFRSENER RS ANERAIERNEIE. SCK FSLMIE SPI MEEREZRI, BEERE
IDLE RZ&HEE,
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EWTHER (HEREK) . H SPI#FREHE TXFIFO 7=, 5EM TXFIFO T 1S, FHFHRE
il

FEHAENREZRHER, (RXONLY=1, =¢# BIDIMODE=1 H BIDIOE=0) , £ SPI#(f#8EE, EHFFHE
i, BISPSZRPHEIRML.

21.3.9. BUREMFIZLLRIE

21.3.9.1. g FIFO &% FIFO
SPI FTBEURBINEREIY FIFO, RE 2, BEJ 16bit (HFUENNRE /D 8bit Bf, BEEJI 8bit) . 1Z4FIE
{3 SPI REIBLAELSEGRE R T ITIE, FHBALEERT CPU ERRAMESEESHHIENER, RiFMEREM
B9 FIFO, NYfH TXFIFO 0 RXFIFO, iX4E FIFO #iFREFER SPI &L,
FIFO FIMEERRFZME8E, S HEEER (2XNT. F#NTIT) . FuEE=.
I SPI_SR HFE252IRREMIE RXFIFO PIRRIFIEERIEIESER. 5 SPI_DREFRR, |REFIFOR
EAPINEREME, FAESRIEUE. EhRVAIBEES RXFIFO BEXSF, FTLVL I FRLVL (2R TR
A FIFO RS RA%A.
X4 SPI_DR ZFFssfUihEUEId RXNE S4BT, HEUEEFMESTE RXFIFO FEIAZISE, 23545t
K. HRXNE#BEZ, RXFIFOBHBIANETH.
B, SERXNEIEN, B TXE SHEE. X TXFIFO KU\ TREETRREN ¥, %5
HRismitg. B, TXEHRESE, HE TXFIFO #IAAZEHN.
FEiXHERIAT,, RXFIFO AILATE 2 NEEENT,
TXE 1 RXNE SE4EEB T LUBIT &Eif. PRiAUtE.
% RXFIFO J#RY, SR T— M EiEEal, WiEHSE~E, SHEHTLABEEENRaAURE,
WEMRY BSY fIR/RT 1 NHEiEdEnEREEHT. SNESHWIESAYRM, EENHNRENEUE
WiZE, BSY in&RIFERL EEMURINEMNMEIIERZE, BSY SRFR/ 1 4 SPI Clock BBEHN
{RERF,

21.3.9.2. IBREFY
—EHUEMAT AR AR UEIE Rl —RIER. JREWRERE, SR TXFIFO BEEHTEUE, K35
FHAFArERHIT, RFESWETUESRRM, BRI TXFIFO =, ARELEFIINIEEE.
EREKER,, BN T (BIDIMODE=1, BIDIOE=0) sf&FE T, (BIDIMODE=0, RXONLY=1) , 7E
SPI # g B REBKUER SRR, ENFIIBIF R, IV —BESRER e HES IR,
BERIFENELET SPI ai& (T RizliE,
LEMBEBLUESRIER (SCK EESRELRY) |, RUMEEN, EHAREE BRI EEIERAYEES.
LEVER, TNWAEERENEE, FHRESETENNE, SEFLFNM, HEFH delay HEIRE.
EFEMNE, MFENHEMRR, KB NaEREsS, RETMNEEEEREITRZEFMLGE (B
FEMIABER AT ERIFEUE) .
BOFYIERE NSS PRHETE, BERNESMWIESHEREERTBERNEPI— L. TR
AR, RBYEM NSS XiE=FIM, EREHRRFRMHIKY, FNRRSENEIEFFIRIFLEL. NSS
BRI R D BT,
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% BSY &, SRR EEHTIEIENRE. HEINMRERSTHKET, RXNE If&EER. &E—
bit #5%4E, FHEEBEANSURMIRIFE RXFIFO &,

21.3.9.3. XA SPI B9ifiE
FEXA SPI BY, YIRBRENXTRE. WFRFEXT SPI (URERREEN, RALENEL, 5
RIS, REFNEFEEN., XMERT KH) | EE#HTHRERWEIR. E—SE{T,
KA RS T BT E.
EWTHEPEEEXT, NS EHRHERXNHIER AT, EXfER T, ERENEUE
REfE, [HEEL, EXEENXT, SPI #XHAZEI, BPYRERINENXE FifE. 2 SPI HZEIHE
FHAERT, AR —MIRZEIEERT, 3E T EURMIEE TXFIFO B, SPIAIThEER A REtRRIE
[,
LENSEHARBRRS, EILESHIIE—SAR2EEINGE (SPE=0) . ZEXT, ERHTEIIN
SPI XA,
X SPI ki, BKFIRESENSIEEMIE RXFIFO th, IXLHURMIRE F—R SPI (FEEF A
ZEIEA IR, ABFLEERIENENE, EfRY SPIKIRT, RXFIFO 2351,
INENXITREEET BSY KRS, HEE FTLVL, LIRFHMEEHMERTR. BB EREREIERE
BHTRERIEER, Fia0:
B I NSSEEHFETE, FNEMMIRMEIERR NSS ki,
B U5ERSRE FIFO R EHIERAT, WWAREHIEEMIBEEEEET.

IEFRRAMER (REMURZURIY) -

1. ZEFFTLVL=00 ((REHIEELRIX)

2. FfFBSY=0 (REMEUEHIESTH)

3. XA SPI (SPE=0)

4. EEUE, BHZIFRLVL=00 (EFiEEKZINEIE)

NFREREKELS, ERIOXIRER:
1. ESEE—EENEmERES, BiIXF SPI (SPE=0) , FTHHRKIRE
2. FfFBSY=0 (REHIEIEMEHLIE)
3. E¥UE, BZEFRLVL=00 (SEFrEEiEInsusE)

21.3.9.4. iEE@
SN 8, (HA 16 MANEEESLERY, #aBFEREIEE. AXMER T, NEREMSHFHITE
H,
TERHTHIEEMIRTRE. EAXANERA 16-bit HAE, BNEURMHAIX. EEKTS, 1R RXFIFO
BER 16 i, WiZFFISTE RXNE BEHHIZAIF~4., /FAX RXNE BEHEEL, HEE5EET— 16 X
SPI_DR 7728, HA7 2 MNEUE, ERER, RXFIFO SEASEIHE FRIGEHRINARETT, &
MRS EK.
fEREW, A 8 inanAETFHFINSRE— M EUBINEEBERI. N TFE RXNE B, MNTFEHHME
ENT, XTSRS — 1 EUEM, BT XRER Rx_FIFO [SIE.,
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NSS
s UL
TXFIFO RXFIFO
MOS! : ! ! SPIx_DR
SPIx DR Ox0A - i Ox0A | 0x04 ! > 0xO0A
X : : :
= 0x04 [ SPIfsm f ! ! SPIfsm [ 0x04
A ————P
| it ashift |-po
- ]

16-bit access when write to data register
SPI_DR=0x040A when TXE=1

16-bit access when read from data register
SPI_DR=0x040A when RXNE=1

21.3.9.5. B(EE

AENBE—LHBNNE, XERENTER. FE#EREERN. ATEK, [RE LSBFIRST=0, CPOL=0,

CPHA=1,
L NSS B, SPI#fhEE, MAFFIAIEH MISO; 2§ NSS #REIEE SPI XHFIRT AL ERT MISO R
=, XTI, EERFERIVRH T BRI EEEN, LAMERAIESSUE. EENin, {X1ESPI
WfEEERT, SPIAMESIEH MOSIF1 SCKES ((BEIENSSE5) . W SPIEXA, SPIIMEHM
GPIO WiFf, HE7EXLes: FRIBEEURT GPIO BIIRRE.
FEENim, MBREREIELN, N BSY EMZERFE. MR, BSY ESEIEMZEEELR
RED— I EHE,
REH TXFIFO %, TXEFSAHES.
£ TXEIE % EIfE, 74 TXE Hhlff, = TXE(ESHBMET, FHRME TxFIFO {EmEdE, B2 TxFIFO

1.

8.

21-9 FIFO HIEiEEEH SR

£ Data packed mode, TxE #1 RxNE 42X HIMAY, B/ MNE/S FIFO RYIGEIE 16 {5,
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NSS—l ,7
scx [TTIUgUu U U U U U
| 2 2 2 2
BUSY
POy DLy D2y i DBy e DA
Mos| UEELEEECREE0EAALREETEEARICEEOEROUEECOERT
SPE | I—
~~~~~~~~~~~~~~~~~~~~ | Enable Tx/Rx interrupts |
\ 4 @ software(polling or interrupt routine) control at Tx event |
Y
FTLVL oo ) 10 | 11 X 10y 10 ) 01 ) 00
Thal
e d < :ltdllg’
| ; H
I Doy Drl g P02y Doty Do
MIsO ﬁGGI)BEﬂ@ﬁ@@@EEQ@ﬁ@%é@ﬂ@ﬂ@ﬁ@é@ﬂ@ﬁ@%@@ﬂ@
e | [ I
software(polling or interrupt routine) control at Tx event |—>
FRLVL 00 ) 01 Y 10 ¥ o0 01 10 o1 { oo

21-10 EHEWN TESE(bit frame=8)
21.3.10. JR7S(uZ

R FEFERFIE 3 MASIRE T L e iz SPI BRI,
21.3.10.1.  TX FIFO Z=#RE(TXE)
X TXFIFO BEBNTAFMERERNEURR, TXE inSAAEERL, TXE In&ALS TXFIFO KUZLBX.
ZIRSUEEHRTREBEF, BE TXFIFO KUL/NFET 12 FIFO FEZARWEHES., SR TXEIE
(SPI_CR2) #&fI, MKF=4£rhlnER, = TXFIFO KRL&LXTF 172, ZKENES.
21.3.10.2.  IBUEMPIESHRE (RXNE)
SNER RXNEIE {iZ (SPI_CR2) #&fu, W=,
21.3.10.3. IEHRE(BSY)
BSY IRGHEHIRESER(GNAIR), inEREE SPIBEEIAE.
HEHRIREN1E, FRA SPIIEICTBE, EE— M AEEXAINEZEHER F(MSTR=1, BDM=1
F+H BDOE=0), AR BSY RS ERIFAME.
FERHEXT SPI BHRIFFHFNEIUER (SRTE B ZE], AILMER BSY inSt@EREEER, X
R LUB RN RS —RIER, EEETERE AL ERT.
BSY irSE I LA TFES ENERTER SR,
bR T ERARIN AR N(MSTR=1, BDM=1F}H BDOE=0), Zf&imFIaRS, BSY IREE1,
U MERIZIn S EIR 0
B 34 SPIHIERRIKITR
B FHEIl, =74 MODF=1
B FHUEN, SERS, ABEESEURERX
B MHUE, EENEUEERZE, BSYIREEN 0, FHRIFED— SPIRIH#/EHES
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¥ AE(FEF BSY IS EE N UREAEZFIEW. (FF TXE 1 RXNE ERIE.
21.3.11. $BiRiFE

21.3.11.1. EHELEK(MODF)
FHEIK (MODF) {NRAFE: = NSSERBAGES (SSOE=0) , NSS S|MEHEXNEET, £iRE
B9 NSS BI#FHIE; EETE NSS 5IHSHEXETE T, SSI{UEN'O'RS. LtHS, MODF \#BEsER. £
RS SPIHREB LA TEMm:
B MODF{i#EN'1, MRIRET ERRIE fiZ, MWF=4 SPI lf;
m  SPE#EN0. XEEL—EaE, FEXF SPIEO;
B MSTR{MKENC, FEEEIRFEHNME.
THERZERTFER MODF {i:
B 3 MODF &9 'R, HIT—IRXT SPI_SR FHFasUista 5iR(E;
B AF5 SPI_CR1 577,
FEBZA MCU NESKF, ATESEMSMINREPR, BREHAIEZTIRERN NSS i, BXf MODF
(HTIEE. EliasZ/a, SPE 1 MSTR AR LARERISI MRS,
HFLLMER, X MODF L1, BHARTIFIRE SPE #l MSTR {i,
BEBRET, MIRERI MODF UABHEE N1, A, AZETHREE, —MREFLIEIRET MODF 7f9
BRT, SFMREER,; tht, MODF fIZFRRAEHI T ZE R, FEEFTLMIT— N EMSIRE]
EIBOARS KM ERIRESFIRE.

21.3.11.2.  iisHiEs
LEUEWENEE MK, HE RXFIFO 2B RBHITEFREIEIREIEN, ~EadBEn. MRRHG
B EBHAENEELRHEENEINSYE (RXFIFO FRFR) |, ZIERMeRE.
YRHBERAE, FEINESIBEASBEERIFRIE RXFIFO NEUE. BREINFEIEHRZEE, FBFRE
ETRRIERIEIEERR.
#OXIE SPI_DR Z{7e51 SPI_SR FHF2a 01§ OVR i&kR.

21.3.12. SPIHlx

= 21-1 SPI FhlfiEK

FRBRER{t SBHTE fEREr=HIfL
TXFIFO 1k TXE TXEIE
HUEEEKE RXFIFO R RXNE RXNEIE
FEAKSSE M MODF ERRIE
iR OVR ERRIE

21.4. SP| S1F&
SPI RIS FEEaT LT 16-bit F1 32-bit i3[8], DR Z7F38374F 32-bit, 16-bit 1 8-bit ij5ia),
21.4.1. SPI §5#I51F88 1 (SPI_CR1)

{misiitl: 0x00
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S({&E: 0x0000 0000

15

14

13 12

11

10

7

6 [5]4] 3 2 1 0

BI-
DIMODE

BIDIOE

Res | Res

DFF

RXONLY

SSM | SSI | LSBFIRST | SPE BR[2:0] MSTR | CPOL | CPHA

RW

RW

RW

RW

RW | RW

RW RW RW RW RW RW

Bit

Name

R/W

Reset Value

Function

15

BIDIMODE

RW

W AEGEET RS,
0: “WEER R
1 “BRENE

14

BIDIOE

RW

AR a H ERE,

5 BIDIMODE {i—#2HE "B4em" H{ T

EREETE.

0: HHEEIE (RKHE)

1: e (RRER)

B TEEIGEIRAI MOSI B, TEMIRSIHA
MISO 5|,

13:12

RER

11

DFF

RW

RS

0: fEF 8 (EUEMIS N TARIE AL

1: {8 16 AEUEMSTOHITRIEAZIL.

i R SPI £ IH(SPE=0)AY, AREBIZNL,
BN,

i 12S B TAMER.

10

RXONLY

RW

EEeEsR

Z{FN BIDIMODE —#RERE "Wk ME" &
X FRMEE SR, S MNRENEES, EX
WIHRBMISE BZAE 1, FERBEEIHEN
NggZEEE, EMASIERETEL EEEuE
MR,

0: @WT (RIEFIEEL)

1: il (REE)

SSM

RW

BB EE.

= SSMEfZ, NSS5|H_ERIEBFH SSIURIE
RTE,

0: FIFRHMNREETE

1: {ERERHMNIREEE

SSi

RW

RIEBMIR IR,

ZEFRRAEY SSM=1 iIA B, ZSFSER
TET NSS _ERJEET, 7£ NSS 5|HI_ERT /0 B
T35l

LSBFIRST

RwW

BEZ.

0: 5ERiX MSB

1: Seki% LSB

B TR R R Rz S 7 eI,

SPE

RwW

SPI fs8E.
0: 2k SPI
1: fE8E SPI
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Bit Name RIW Reset Value Function
PEEESEN

000: fpcLk/2

001: frcLk/4

010: frcik/8

011: fpcik/16

5:3 BR[2:0] RwW 3’b000 100: fecLk/32

101: fepcLk/64

110: frcik/128

111: frcik/256

B TR A RE AR IZ S FRaiYE.
i MURIVT, BRRIBIFER(GTS fecuk/8,
FIREFIEE,

0: BEEANIRE

1. BEENFERE

B TR A RERERIZ S 7 RY(E.
ERERN N

0: ZRMATSHY, SCKRIHEBF
1: RS, SCK{RIF=RFE
BT TR AR X B 7 aRAY(E.
A $AERL,

0: HUERFNE— TG A
1: SUERIENE Z/NIEIETE
B TR A RERRIZ H 7 RAY(E,

2 MSTR RW 0

1 CPOL RW 0

0 CPHA RW 0

21.4.2. SPI EHlIIFF88 2 (SPI_CR2)

(st : ox04
S(I{E: 0x0000 0000
15 [14 [13 ] 12 J11 [ 10] 9 | 8 7 6 5 4 3 2 1 ]o0
Res TXEIE | RXNEIE | ERRIE | CLRTXFIFO Res SSOE Res
RW RW RW RW RW

Bit Name R/W Reset Value Function

31:8 {FeB - . .
RIEE PX ZSehif{ERE

7 TXEIE RW 0 0: Z&)F TXE dlf
1: fE8E TXE Hlffr, TXE=1 BIF=4FRBTEXK.
EWE I XIEES Rl {FERE
0: ZE|F RXNE dalff

6 RXNEIE RW 0 N ] e
1: {$8E RXNE Fl7, RXNE=1 BfF=4Erhiis

*o

FEIRAUR{ERE.
0: FEILEERAUT

5 ERRIE RW 0 .
1: {FRZERFET. % CRCERR. OVR &; MODF

9 1ES, FPEFRHEK.,
0 &S TXFIFO
4 CLRTXFIFO RW HEER, BEEl
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Bit Name R/W Reset Value Function
0: &RIFA
1: iEZ= TXFIFO
¥ REY SPIEIL(SPE=0)RY, ARESIZ{I,
BUTTRL
3 REE - -
SS HitifFEaRe.
0: ZIFEFHEIT SSitt, ZREILATIFE
2 SSOE RW 0 SZEIREEN
1. ABRFEELT SSHt, ZIREAETIFES
FiRERI,
1:0 =l - .

21.4.3. SPIIKEHFES (SPI_SR)

izt : oxo08
S(3{E: 0x0000 0002
15]14]13[12 11 10 9 8 7 5 4 3 2 1 0
Res FTLVL Res FRLVL Res BSY OVR MODF Res Res | Res | TXE | RXNE
R R R R R R
Bit Name R/IW Reset Value Function
31:12 {RER - -
FIFO &% level
XL HFR R BB,
11 FTLVL R 0 0: FIFO =
1: FIFO Bi# (FIFO R{EAT 1/2 FFA
FULL)
R IZAE 12S B TAMER,
10 {RER - -
FIFO U level
XL HFRHR BB,
9 FRLVL R 0 0: FIFO §~
1: FIFO B
R XU 12S 1A T CRC 123aA9 SPI
(IR T AMER.,
8 =& - -
TR,
7 BSY R 0 0: SPIAIT;
1: SPISTFIER, BEKEEDIFE.
iR,
0: FoitatHiHR
6 OVR R 0 1: FAEGRHER
ZEFaRbEMENL, REREFIISEN (LiE
MT@FFIAR) .
IR,
5 MODF R 0 0: FEHER
1. HIMRIUEIR
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Bit Name R/W Reset Value Function
ZEFRBEEEN, FERGFIISAL.
4:2 {RE8
RIEEZ,
1 TXE R 1 0: RIEZEPIE=T
1. REEHAT
BEEIE=,
0 RXNE R 0 1. EEIF
0: BEREHRAT
21.4.4. SP| ¥#EE1F83 (SPI_DR)
(RSl : oxoC
S(sf8: 0x0000 0000
15 J14 [12 J11 [ 9 [ 7 | 6 [ 5 [ 4 [ 3 [2 J1 [0
DR[15:0]
RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW
Bit Name R/W Reset Value Function
RS TFes.
FERIETEEWEINEE.
RS TFER{E /9 RXFIFO FI TXFIFO AY#EO. X
EEUE, AR RXFIFO, MESHEE, XL
Frifla) TxFIFO,
150 DR[15:0] RW | . i BURT DS U (RBUEMEEIRE) , SRR

IXEEEWLZ 8-bit BiE 16-bit,

X3F 8-bit FEM, UESTFeREETAMBAY 8-bit
R TRIETNIRIR., SRR,
DR[15:8]E&4 &9 0.

XJF 16-bit HEML, HUEZFESE 16-bit Ay,
4™ DR[15:0]&BF{EAIEFIHEIL,
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22. Fl 3z
22.1. #R

K HRETF Cortex-M0+ CPU, 1% CPU B854k debug FE4 FEIhEE. AR TS ERS
< (IBOUR) BUnREE (BUER) BHMELE, RZELER, RZRIRERRSHRSFNINPINSEZR
LEA. ThEfE, ARMINITTLWEIR, ERESEh T,

IR RIER EAVEERFIEIN MCU BHER, EilaYEOR SW-DP. £ MO+ CPU I THEE
EHB—E ARM CoreSight Design kit #24it,

MOHEM TEMIF EEIRXSIF, BUATERDEMNR:

B SW-DP: &f7JEiixO (Serial wire)

B BPU: 385t (Break point unit)

B DWT: #dEftA& (Data watchpoint trigger)

IS IR 7S R ROVER S TNRE :

B IEASREIKSIEIOES, SWIO@PB6, SWCLK@PA2

B MCUERE (GHHEIIFEERDN, EHINRITHHE)

MCU
Cortex-MO+ debug support
Bus matrix
System =
interface |
Cortex-M0O+
Core
swm} e ( ; » DBGMCU
SWCL@ el Debug AP
22-1 DBG tEE
22.2. S|B9 iR O B
22.2.1. SWD iEistiwO
TEHINeEEXNwOBMY, FEATE =R ERR L.,
X 22-1 DBG {EE
SW-DP Sw iEitiEO
ﬁﬁnglmgﬁj{ glsi] iﬁ]u‘-tmsg gmﬂﬁﬁa
SWDIO N Tt ERITEARRN /i PB6
SWDCLK PN ER{ThTER PA2
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22.2.2. RiERY SW-DP H&ER

ESHRENG (REENMNESE EBEN) |, FBIE sSW-DP Wis M S ENEAE IRALEVERRO.
FHb, ©RELAKE SWD s, FEMiZisO{E/ GPIO &,

22.2.3. SWD B ERIAER ERIFITHL

—B SWD iR, W GPIO #&=Hl88iEH] 7IXEMNm. GPIO IHSFesiIS LA 10 EXE
FHORS:

B SWDIO: A I

B SWCLK: BN

22.3. ID KE3FHiENH

O TERL ID Code, #E7F Keil, IARZFTEEMAIZ ID Code ({i7F 0x4001 5800 i) #HFIEi,

A EEBfE, RE{EHERN flash B9 factory config. byte f Ox1FFF O1F8 ik, 2£%%| DBGMCU_IDCODE %
7.

22.4. SWD itz

22.4.1. SWD Y4B

XENELHRTERMY, FRUTRNRO:

B SWCLK: kBFHETHRY clock (55

B SWDIO: WREHIEES

ZIN TR NS 1758 (DPACC Z1788F1 APACC E7758) HiSHIBA. EUEAISIRIBEL Y LSB-
first &%), X3F SWDIO BN EETE, & WK LRI (¥EFF 100k BRAYERFE) .

YRR SWDIO FEMKE, T4 LEESEHENL, HigEHs IRt matE. RWARST, X
MYER 1 MEERIRTE), (BEERFLUBIECE SWCLK SIERIFEE,

22.4.2. SWD 1HY=5

B RFFIRLATE T ERZE R :
B EVRERIEIEK (811)
B SRAXERINZEINE (347)
B FNEECHRSEERIEME (33 41)
7 22-2 1EKRE(8 fi1)
EEAHsL am A
0 Start A 1
1 ApnDP 0: DR
1: APifia)
) RAW 0: BiFk
1: EEK
4:3 A[3:2] DP =& AP Z5fZashTithilt X1,
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LEA5{L B ik
5 Parity BIE AT ARG L
6 Stop 0
7 Park ARERENIRE, ATALAL, BiwkiEiEs 1

EEEEAE (FUAR 1bit) IREESIER, WHENMSHERBRNESE.
2 22-3 ACKWARL (3 i)

5 A7 2 = 3%
001: 40

[2:0] ACK 010: /%
100: FEI0

INR— MR EREWR 1 WAIT 8 FAULT REEHEEE], NEEMATELRERME ACK NARE,
% 22-4 DATA 1£4 (33 fi7)

& 5712 E=4 i iz
[31:0] WDATA & RDATA B E IR
32 LAY XI[31:0] 9B B R {L

SNEREMTRIERT, HEmATE RS RS,
22.4.3. SW-DP JK7S#(reset, idle states, ID code)

SW-DP FIRSHBENEN T SW-DP BAER ID 13, ©i81& JEP-106 tRfE, X4 ID KABEEART ARM
RS, H#BRI 0X0BC11477 (XIRL Cortex-MO+)

22.4.4. DP and AP iF/5ijg

XJ DP RUIREIRBIER: S EERENEIE (ACK=0K) , HEZF (ACK=WAIT)
XF AP RO ERIEIR . XEWEADNERMREEI T —XEH. BE— RS FERREEE T~—
RIBERRS. MR TRANRERENT AP B9iA1A), WEEE DP-RDBUFF Z1FEsiAE L—IRiE
EERER,

B DP-CTRL/STAT Z72500 READOK tR&EEE/™ AP SEiR(Fal# RDBUFF EE (LUBXIE2E APD1
RERT) AHERT.

B SW-DPILHMTEERFX (WFDPHIAPE) , XEEUEMBIEDHITHRAET, ERTLUEZSIRE,
WREEGFH® 1, EHLsFERE— 1 EFNACKIMLEL, 15 IDCODE 1788, i CTRL/STAT Z#Fe8f0

5 ABORT S8R S & P XHIHIHIERE.

B BT SWCLKFIHCLKIR S, FEESRMFETEEHBRIGAIE)EN 2 MIMI SWCLK FHE, LL
HRABR SR FIE O, X ERIMIRS i AR LS AEIHEAN(DLE RET). XMEEL
RS CTRUSTAT HirsslARE— " LHRISKIITEEE, BT MEREERZLBEA BN
BRSMRIHT, XIESERW.

22.4.5. SW-DP {78

24 ApnDP=0 Y, ATLA5Ia)XLEES77EE.
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CTRLSEL {sfak®
A[3:2 R/W i
[3:2] SELECT S5eE 578 yizl:):|
00 R IDCODE EEH 0x0BC11477
00 W ABORT -
- BRI RFEHETR LERIRE;
- EE& AP iR EREL,
01 RW 0 DP_CTRL/STAT o
- IEHIECER, RIEIR(E;
- RS
01 RW 1 WIRE CONTROL | EeE&R{TIESHIIREMY
AEFN—MERASEIR EE IR EE]
10 R - READ RESEND ]
BMARES RN AP (&8,
10 W ) SELECT J‘&Eﬁﬁjﬂﬂiﬁl‘ A AFIEY 4 =<
SFERE.
BT AP H9ihiRI EEEE M (XE] AP
ERENERSE TR AP (EiRiRdE
H) RN S FRIEENE, XNH
11 RW - READ BUFFER .
7S M AP HigE E—RiRERIEERE
R, R EEIEMANER
F—NF AP (&5,

22.4.6. SW-AP H17=8

2 APNDP=1 Y, AJLAAEILA T IXLEETFES,
AP S1FEYiA At LA TSRS AR :

B A[B289E.

B DP SELECT 7794 801H.

22.5. BB

BT Core debug Z778§, BILAAIA) Core debug, Debug iGAlXLEFsRIBIT debug 50w, B TE
IS FesdHRR

& 22-5 NizEiNS1ras
= iz
DHCSR 32 (A IEFIF RS S Fes
DCRSR 17 (RZS FR RIS RS 7S
DHCDR 32 (NN S Fe A SRS 17as
DEMCR 32 (I RERNA IR FI S 7

FREEFI S E s HIZ5 78580 bit0. (VC_CORRESET) .
(RN = HIF IR ZT7788AY bit0 (VC_DEBUGEN)

22.6. BPU EisBa5t(Break Point Unit)

RUBFRTARRASNL. MIIRSH RSN, N TESURIERNBIRS, BE:
| |
| |

Cortex-MO+ BPU SCHURIR T 4 MR Z51788.
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22.6.1. BPU IjJgE

QAIRESHT RSCINET PC HIRTINEE.
£% ARMv6-M ARM F1 ARM Coresight Components Technical Reference Manual, LIKEEZXF BPU
Coresight BYS 8.,

22.7. ¥ETMME S DWT (Data Watchpoint)
Cortex-MO+ DWT LR T 2 NMUEMR R E17e8.

22.7.1. DWT LjIgé
QIRERRIMTRRSCINE T PC RIMTRINEE.

22.7.2. DWT Bt = tE 51708

SCII#URE watchpoint BATTAILMESE, tHSCIl Y ARMV6-M BJiERY DWT Program Counter Sample regis-
ter(DWT_PCSR), Z&FesiFEilE IR PC, MARELLAIESS,
CORTEX-MO0+ DWT_PCSR iBR 7BId 7 R UIBRMESFIRIBEAYES.

22.8. MCU ifistt&#k (DBGMCU)

MCU JEii RGN B IRMHLA T T
m (RIDFEER
B33 Timer, & HO7ERT=HAERIAT ehizHl

22.8.1. (RINFERIAIEIAZHS

RENEIDFEER, BT WFI & WFE1§<. MCUMNEINFEEL, si& 215 CPU RIS 1EIE, B
ERRD CPU KIIHEE.

CPU AAiFmaidifla, {218 FCLK 5i#& HCLK, XLt T A ERVERN, EtEREi{EEE,
IR, MCU SR 7 —MMSHAIIAE, TP ERIFEEN TR,

Hit, BHEENCORERE-—LCRESHFSHRNONSE, UBHERIIEELNTH: BAELEX
DBGMCU_STOP {4/t X E1RAIE L,

22.8.2. ZIFEMEE. BIIWAER

TR, B EREERN SIS VORI ARSI EER TR
B TEFERTRRT, ARSI
B EFERTRET, TTEERELETHEL

22.9. DBG &&=

22.9.1. ID 4%3(DBGMCU_IDCODE)

{migtthtk: oxo0
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S({E: 0x2020 0061
{N=74F 32-bit HtHAE), RisE,

31 | 30 [ 29 | 28 | 27 | 26 25 | 24 | 23 [ 22 [ 22 [ 20 [ 129 [ 18 [ 17 | 16
DBG_ID_CODE[31:16]

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
DBG_ID_CODE[15:0]

R I R]ITR]T R JTRTI]IR R ] R ITR]ITRI]ITRIJITRIJITRITRITITRITR

Bit Name R/W Reset Value Function
31: 0 DBG_IDCODE[31:0] R 32’h2020 0061 MCU 9 ID s 351728
22.9.2. ik MCU BEEBE1FsS (DBGMCU_CR)
ZEHFESEIEBTE debug RS THI MCU {KITFERL.,
ZE RS LBEMHTREEN (RREREN) . BAIERASN MEEIREHITERIE.
WRFAE A SIFZINEE, WFRHERE R, BEXWHFRAETEEM.
(RSt : 0x04
S({ifE: 0x0000 0000 (FeWREAKEMHITENR)
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 2?35 Res
RW
Bit Name R/W Reset Value Function
31: 2 {REE - 4 N
iR,
0: (FCLK3k, HCLKX) ., EELEXT, HCLKHO
FCLK 2K, M STOP #=INIBHAT, AIHECE
5 rBsffEiEE (REMfA HS) . e, RES
1 DBG_STOP RW 0
EEHACETEFIES.
1: (FCLKFF, HCLKFF) . HHAELER, HSIFS
X4, FCLK#0 HCLK B HSI#2t, HBHELHE
N, NREFEXEHHIEE, KEEEEMEE.
0 {RER - - -

22.9.3. @it APB R&557558 1(DBGMCU_APB_FZ1)

ZSTFEEARALE Timer. &I JH(WDG)?E debug THIRTHN, 1ZEFSEH FREMATE

F#mEM) . EUUHBAREERRZEMN NHITE.
{misiiil: oxo8
Power on 8fi{f: 0x0000 0000

-

TEM (FRHR

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
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DBG_
Res Res | Res IWDG_STO Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
P
RW
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Bit Name R/W Reset Value Function

4 CPU {ELEAY, LPTIM B9TERSentfhissf
31 DBG_LPTIM_STOP | RW 0 0: {#HARE

1: 7fshRE
30:13 {RER

4 CPU {Z1ERT, IWDG HEIESRYRT s
12 DBG_IWDG_STOP | RW 0 0: fshige

1: AfEge
11:0 {RER - - -

22.9.4. @ik APB RE5S1558 2(DBGMCU_APB_FZ2)

12557 FKECE timer 7 debug THIBTEMES. ZHFsaR LEEMHTREEN (RRRREN) . B
ALUHAREERAREN THITE.

{misitidit: oxoC

Power on Efii{E: 0x0000 0000

{3785 32 [uitetbinia), Risk,

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
DBG_ Res | Res | Res DBG_ Res | Res | Res | Res | Res | Res | Res | Res Res Res Res
TIM14 _STOP TIM1_STOP
RW RW
Bit Name R/W Reset Value Function
31: 16 {RER -
X CPUZELERT, TIM14 iHE4ERR0RTS I
15 DBG_TIM14_STOP RW 0 0: {#gE
1: AFEge
14: 12 {ReR -
% CPU {LERY, TIML IHEESRYRTEREHIfL
11 DBG_TIM1_STOP RW 0 0: {Fge
1: Ffshee
10: O {RE8
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23. RAEHE

V0.5 2024.07.31 kR

PUY)

Puya Semiconductor Co., Ltd.

= BR
EEFSEERROBIMRAE (UATEIR: "Puya” ) (REEER. HIE. R, &M Puya F=RFN/EASERINAI, BASTER. AFAIHE
TERERETRAIEHTEXER.
Puya F i EKiEI T RTINS THER.
FAF3d Puya FRAGEEAIERAESE, RNERTHECEUEEFR =77 R LM, Puya NMEMIRSSHSEARMSE MR BT,
Puya FEIAR TR ARIRFAHIBARE SR /T U AT
Puya P miYE, EEEMSHAMET—E, Puya WIS REYHIRIERETL.
A Puya 8 Puya inRIIE B R EHA9EN. AR mEiRS 2RI NESEEEII.
RIEPRIEERAHERCRIRATRHEE.

ERFESR(EEROBIRAT - (REFRFENF]
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