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16.4.9. TIM14 EBFENEEEEIFEE (TIMLIA_ARR) ..o 210
16.4.10.  TIM14 FEFR/EEVERES TR L(TIMIA CCRIL) ..oieieeeeeeeeeeeceeeeeeeeeeee e 210
16.4.11.  TIML4 BEIIZTTZEE(TIMX_OR) ...ooeivieeeeeeeeeeeeeeeeeeee et s e en e 211
17 AERIIEETERTER(LPTIM) ..ot 212
g0 O =1 OO 212
17.2. LPTIMIEEEEME oot 212
17.3.  {EDIEEERTEE (LPTIM) THAZIER oo 212
17.3.0. LPTIMAER ..ot 212
17.3.2.  LPTIM B BT B D oot 213
17.3.3.  LPTIM ERIRIATER ...oovooeoeeeoeeeeeeeeeee et ee e 213
1734, B BB oottt 213
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T T = - - v 213
NN =2 = 3= OO 213
T A =3 . 1 <SOSR 213
17.3.8.  THEIEEERL INDANG.......coveieeeeeeeeeeeeeeeee e e et ene e eennes 214
17.3.9.  THEHETL (debUQ MOUE) ..eveeeee et en s 214
17.4.  LPTIMAETIEERETE ..ottt en st eaneees 214
AT N = Y == OO 214
A T N = Y =TRSO 214
17.6.1.  LPTIM FBETFIRZRZTIFEE (LPTIM_ISR) oo s nesneseeneenanes 214
17.6.2.  LPTIM FBETEPRESTEEE (LPTIM_ICR)..coieceieeeeeeeeeeeeeeeee e sns s neanenenesnaes 215
17.6.3.  LPTIM FBT{HREESTEEE (LPTIM_IER) ..o iiceieeeeeeeeeeseeesee et seesesee sttt eenesseneenenes 215
17.6.4. LPTIMECEZTZRE (LPTIM_CFGR) ..ciiiiiceieeietetee ettt 216
17.6.5. LPTIMIZHIZFTEEE (LPTIM_CR) ...ooieieceeieeeeeeeeeeeeee et en et nies e sn st 217
17.6.6. LPTIM BEGIEEEEEIFEE (LPTIM_ARR).....oiiieieeeeeeeeeeeeeees et sesn s 218
17.6.7.  LPTIM ITERETIZEE (LPTIM_CNT) oot eetee st nee s eenes st n s nesne s eenenes 218
GRTRE kv = I (LAY OO 219
T O =1 OO 219
18.2.  IWDG TEEHME ..ottt ettt ettt 219
18.3. IWDG THBEIEIR ..ottt ettt e ettt s et e et et e s e et et esen et e eaeseeeeeene e 219
18.3.1.  IWDG HEEE].....eveeeceeeeeeeeeeeeeee ettt ettt n st en et enen e 219
18.3.2. BB JHH oottt 219
(TR T  == v 1= = OO 220
18.3.4.  THEAETL .ottt 220
18,4,  IWDG BFFFER oottt 220
18.4.1. FEEHZSTFER (IWDG_KR) w.oeeieiiiieeeeeeeceeeeeeee e e et n s en s enenranen s 220
18.4.2.  FHDPRETTEEE (IWDG_PR)....ooeeeeoeeeeeeeeeeeeeeeee e 220
18.4.3. EEEEERZSTFEE (IWDG_RLR) c.ooviieeceeeeeeeeee et n e enen s 221
18.4.4. JRZSETIFEE (IWDG_SR) ..ot n s en e 221
T o - OO TRTPON 222
R T T 1 = PPN 222
19.2. 120 BB ettt 222
19.3.  I2CTHBEHEIR ...coooeoeeeeeeeeeeeeee et 223
19.3.1.  I2CHER] oottt 223
19.3.2. BT I oottt 223
19.3.3.  I2C FITATE oot 224
19.3.4. 12C MVEEETR oot 224
eI L O = i vl OO 226
19.3.6. B R R oottt nen s 230
19.3.7. SDAISCL I ..ot 231
194, 12C HIT oo 231
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19,5, 2 BT TR ettt 232
19.5.1.  12C EHIZSTFEE 1 (I2C_CRL) oot es e 232
19.5.2.  [12CHRHIZTFTFEE 2 (I2C_CR2) ..oveeeeeeeeeeeeeeeeeeee ettt 233
19.5.3. 12C EEHIEESTEEE 1 (I2C_OARL) c..ooovieeeeeeeeeeeeeeee e 234
19.5.4.  12C ZUEETIFEE (1I2C_DR) ..oveeeeeeeeeeeeeseee e eeeees et en s nasnessneenanes 234
19.5.5.  12C IRZEETIFER(I2C _SRIL) oot eeeee e n s en s 235
19.5.6. [2CYRZSETFIFEE 2 (I2C_SR2) ..ottt ettt 238
19.5.7.  12C BHEHEEIZSIFER2C _CCR) ..ovoieveceeeeeeeeeeeeeeee et 239
19.5.8. 12C TRISE ZF1FEE (I2C_TRISE) ..o cviuieiceeeieeeetetee ettt 240

IO 1 : [ =2, =2 (OIS ) OO 241

20,0, M et ettt 241

202, USART BRI ..ottt 241

P10 T D[SV = W <3 OO ST 242
20.3.1.  USARTHIEREIR ...ooovoeeeeeeeeeeeeeeeee ettt sttt n st eenanes 243
20.3.2. BB ettt 244
20.3.3. BEUTEE . oottt 246
20.3.4.  PDBURAFERIIITLE ..ottt 249
20.3.5.  USART ZUIBEZS T2 ..ottt ettt 250
20.3.6. USART BEEREERIGM ...ocveeeeeeeeeee ettt ettt st ettt ete e steevaeteene s 250
20.3.7. BT BR B S .ottt 251
pJO R I T ULV = =12 = == v OO 253
ORI T ==L o Y U= =TT 254
20.3.10.  BBETRIE oo 255

20.4.  USART HIETIETR ..ooovceceie oo st s s an st s s s ees e eanenees 256

20,5, USART BITREE oottt 257
20.5.1.  JREETIFEE (USART _SR) ..ooeceoeeeeieeeeeeeeee e es s e eene s n s enan s s aannenenens 257
20.5.2.  EUEETIFEE (USART_DR)...ooiiieieeeeeeoeeeeeeeeeeeeeeeee et een e 259
20.5.3. JEAEERESTFER (USART _BRR)...ooiiiiieieeeeeeeeeeeeeeeeeeee e enee e 260
20.5.4. $EHIZSTFEE 1 (USART _CRL) ..ot 260
20.5.5.  $ZHIZSIFEE 2 (USART _CR2) ...oiieeieoeeeeeeeeeeeeeeeeeee et 261
20.5.6. FEHIZSIFEE 3 (USART _CR3)...oomiieiiieieeeeeeeeeeeeeeee et n e 262

PN )= DO OO 264

7 5 B = 1 OO 264

20,2, SPUIEEEAE .ot 264

21.3. ] VA= =% 75 TP 265
TR T v, TR 265
21.3.2. BRI IS oo 265
p R R T N 1 L =SSO OT ORI 267
p R )1 L =TT 268
21.3.5.  MIBIRINS S HIEETE . ..ottt 269
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IR I T 12 = iU 270
20,37, SPIEEE oot ettt 271
R TS = =T =57 - OO 271
21.3.9. B B B I T E oo ettt ettt ettt 272

7 T B0 O TR - (130 = Vo SRS 275
21311, B R oottt ettt 276
21.3.12.  SPIHBT ..ottt 276
S =T = L= =TRSO 276
21.4.1. SPUHEHIETTZEE 1 (SPI_CRIL) wooveeeeeceeeeeeeeeeee et eeee e s e s sen e 276
21.4.2. SPIUEHIESTTFEEE 2 (SPI_CR2) w.ooooeeeeceeeeeeeeeeee e eeee e e s nanies 278
21.4.3.  SPIURZERETTZEE (SPI_SR) eeieceeeeeeeeeeeeeieeeee e evenee e s een s ten st ennaennen, 279
21.4.4. SPIEUEZTTFES (SPIDR) ittt et 280
R | -2 - TS 281
22, L. T ettt ettt et et eh ettt esae et neere s ars 281
v 2 B 1 | S 13 1 USRS 281
2221, SWD TR oottt ettt ettt 281
22.2.2.  FTEAT SW-DP BB c.ooeoeoeeeeeeeeee e se ettt 282
22.2.3. SWD B EAIRIEB EFIRN THRL ..ooeeceeeeeee ittt 282
22.3. I e N OO 282
224, SWD IR oottt ettt ettt ettt ettt r e ereaeenanas 282
22.4.1. SWD IYIMB ..ottt ettt ettt 282
22.8.2. SWD HIEFN ..ottt 282
22.4.3. SW-DP RS (reset, idle states, ID COUR) ......ccuiiiereeiieeeeeeeteecteete et e e et ete e reane s 283
22.4.4. DP and AP /BT c..ouoveveeeeeeeeeeeeee e eeeee e ee et 283
2245, SW-DP EITZEE ..o ceoeoeeeoeeeeeeeetet ettt 284
22.4.6. SW-AP BFTFEE oottt 284
22.5. T 74 W 284
22.6.  BPU BTABATT(Break POINt UNIL) ......co.oveeeeceeeeeeeeeecececee e et ese e en s eneneeeens 285
22.8. 1. BPU TBE oottt 285
22.7. FHEZRE DWT (Data WatChPOINT) .....cveveiiiicieieieeee ettt 285
7 0% W 0 1YLV 1 v = = OO ORRRR 285
22.7.2. DWT R R B R B EBE ettt ettt te e te e ete et teare s 285
22.8.  MCU TFIRIEBE (DBGMCU) ..ottt 285
2 T I |5 WA 2 = W 5 o =SSR 285
22.8.2. ZIFERTRE. B, bxCANFD I2CHITEIEL ..o 285
229, DBG EITREE oottt 286
22.9.1. DBGi8%F ID {LHEBETFEE(DBG_IDCODE) ......ocviieeeieeeeeeeeeeeeeeeeene e, 286
22.9.2. it MCU FEBZTFEE (DBGMCU_CR)...ooovvieeeeeeeeeeeeeeeesee s en s, 286
22.9.3. DBG APB freeze register 1 (DBG_APB_FZ1) .....ccouiiiiiiiiiiaaiiiieieeee e 286
22.9.4. DBG APB freeze register 2(DBG_APB_FZ2) ....cocoouiiiiiiiiiee et 287
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1 SERMEARERANRESEIIER

]

read/write (rw)

BAREES LA

read-only (r)

B4 RBEIEIA

write-only (w)

BHRESIA, BRI SRESEE

read/clear writeO (rc_wO0)

BARTLAEI A, BeJLUBIES 0 iRz, 5 1 MIAIToRm

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)

T LUERIX ML, RIS BaEEIER 0, BANASHIBAIE

read/set by read (rs_r)

FARTLUSEUX MU, SR BaEIREN 1, BEAMNASFIBA(E

read/set (rs)

BARTLURIEA, BAJLARBIAIA 1, 5 0 XM

toggle ()

BAHTLUBIT BN 13RI, BN 0 T3

Reserved (Res)

REBAL, WRIHEEEE
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2. RRRUIEHE

SWCLK

as AF

PA[7:0] ¢
PB[7:0] ¢
PC[1:0] ¢

IN+
IN- ¢
out

8N [ [

MOSI,MISO,SCI<E
NSS as AF

SWDIO <ﬁ:{>{ﬂ

:> Flash Memory Voltage
P vbb Regulator
CPU g
= Vvccio
CORTEX-MO+ ] vee
K VCCA Vss
fmax= 48MHz § vcc ‘—, SUPPLY
3 SUPERVISION
3
NVIC IOPORT 8 &*‘ SRAM POR/BOR
Filter —— NRST
gl 2
5 o[ o
g &
v =
<):> g :I>: HSE_bypass
% CRC ® i‘>
= Reset! & clock control XTALOSC ,_05C32 IN
LSE !
l l l l l l l l 32.768KHz |_osc32_out
INT CTRL System and peripheral
= clocks, System reset
EXTI ‘ ' _ CH1~CH4, BKIN,
\—T—T—i—‘ Tim1 i\>CH1N"’CH3N, ETR as AF
from peripherals S-AHB TO S-APB ‘
M (—> Tmima :: > CH1 as AF
comp1
1P —— 0
COMP2 >
v
@
ADC 1P —— LPTIM
; e K
- |
@ RX,TX,RTS,CTS,
USART1 v
T O
sPn svscre ()
peemcu —— > (—— na i‘> SCL,SDA
Power domain of analog modules: ‘ VCCA domain ‘ ‘ VCC domain ‘ ‘ VCCIO domain

2-1 RGTERIER

15/288



PY32L020 &% Fif}

3. F &N 2 %iRiE

3.1. RERE
RFHLUTE AR

B ) Master
» Cortex-MO+

B =" Slave
> EB SRAM
> MEBFlash

> T AHB-APB Bridge A9 AHB

GPIO Ports
AB,C

B

ARM 1 N
Cortex-MO+ K Systembus }

Core

OPORT

Bus matrix

K N Flash memory interface

17

K ) SRAM

VN
AHB -tO-, i
\‘ I/ AHB-to-APB bridge

<——> CRC

(e Jom

<—> EXTI

N\

Flash memory

SYSCFG,
ADC,

COMP1,COMP2,

TIM1
TIM14
LPTIM,
IWDG,

PWR,

12¢,
USART,
SPl,
DBGMCU

B RELL

3-1 RGLRHG

ZR AR Cortex-MO+HIERFEREIEESR bus matrix, [5EFISKETE CPU BRI,

B 5S4k Matrix

B Matrix S8 CPU RW&ihar, iZ{hiiA Round Robin &j%, &%k Matrix B Master (CPU) #

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

B AHB-to-APB bridge (APB)

AHB-to-APB bridgef{ft ¥ TEAHBFIAPB/E Lo [AIRYEILE AR i BridgeRI MItEHEIRET
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3.2. FiEsREN

TEFrfriges. BURTFMERS. S50 10 RS —mItE— &M 4 GB 8], it LU/ NRRIBFERF
£ (—word F, REFHHEEREMBL) .
BASHZREERIS R 8 4 512 MB B9 Block Xigf,

OXFFFF FFFF
User space
Block7 Reserved space
ARM Cortex MO+
0xE000 0000 Internal periphrals
Block 6
0xC000 0000
0x5001 1FFF
'OPORT 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 R OXLFFF FFFF
0x4000 0000 R X
- 0x1FFF 0200
Factory config. bytes
Block 1 Fact fiz byt Ox1FFF 0180
& Ory,conb'g' yies Ox1FFF 0100
Option bytes OX1FFF 0080
0x2000 0000 SRAM uiD OxLFFF 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 Trfifi=sithit

Type Boundary Address Size Memory Area Description
0x2000 C000-0x3FFF FFFF | - REE -
SRAM
0x2000 0000-0x2000 OBFF 3KB SRAM -
Ox1FFF 0300-Ox1FFF FFFF | - {RER -
Ox1FFF 0280-OxLFFF 02FF | 198 gyes | USER OTP memory EHEBPEEE
B trimming FHE(& HSI
OXLFFF 0180-OXLFFF O1FF | 128 Bytes | Factory Configuration bytes | 7% rimming SRR >
trimming £0E). _EEEIERESES
; Ifg HSI trimmi
Ox1FFF 0100-OxLFFF 017F | 128 Bytes | Factory Configuration bytes T?mﬁﬁ)j FREURY A Uk
¥, Flash IREMBEESE
Code O0x1FFF 0080-0Ox1FFF OOFF 128 Bytes Option bytes o B EREER(4 option bytes {55
Ox1FFF 0000-0x1FFF 007F | 128 Bytes | UID Unique ID
0x0800 6000-0X1FFE FFFF | - RE -
0x0800 0000-0x0800 5FFF 24 KB Main flash memory -
0x0000 6000-0x07FF FFFF | - REE -
TR4E Boot FLE 1R :
0x0000 0000-0x0000 5FFF 24 KB 1.Main flash memory ;
2.Load flash
3.SRAM

iE: EiA=S[ERR OX1FFF 0000-0x1FFF 007F 58, HARIRESRBRIZE, TizHTEHRE, N0, Bra

response error,

& 3-2 JMRSFastbt
St iRt Kih Mg
OXE000 0000-0xEOOF FFFF - MO+
0x5000 0C00-0X5FFF FFFF - {RER
OPORT 0x5000 0800-0x5000 OBFF 1KB GPIOC
0x5000 0400-0x5000 07FF 1KB GPIOB
0x5000 0000-0x5000 03FF 1KB GPIOA
0x4002 3400-0x4FFF FFFF - {REA
0x4002 300C-0x4002 33FF L KB {RER
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF - {REA
0x4002 2000-0x4002 23FF 1KB Flash
. 0x4002 1C00-0x4002 1FFF - {RER
0x4002 1900-0x4002 1BFF {REA
0x4002 1800-0x4002 18FF 1KB EXTI
0x4002 1400-0x4002 17FF - {RER
0x4002 1080-0x4002 13FF L KB {REA
0x4002 1000-0x4002 107F RCC
0x4002 0000-0x4002 OFFF - {RER
APB 0x4001 5C00-0x4001 FFFF - {REA
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0x4001 5880-0x4001 5BFF L KB {RER
0x4001 5800-0x4001 587F DBG
0x4001 3C00-0x4001 57FF - {RER
0x4001 381C-0x4001 3BFF L KB {RER
0x4001 3800-0x4001 3018 USART1
0x4001 3400-0x4001 37FF - {RER
0x4001 3010-0x4001 33FF L KB {RER
0x4001 3000-0x4001 300C SPI1
0x4001 2C50-0x4001 2FFF {RER
0x4001 2C00-0x4001 2C4C 1KB TIM1
0x4001 2800-0x4001 2BFF - {RER
0x4001 270C-0x4001 27FF {REA
0x4001 2400-0x4001 2708 1KB ADC
0x4001 0400-0x4001 23FF - {REA
0x4001 0220-0x4001 03FF {RER
0x4001 0200-0x4001 021F 1KB COMP1/2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 8000-0x4000 FFFF - {REA
0x4000 7C28-0x4000 7FFF L KB {RER
0x4000 7C00-0x4000 7C24 LPTIM
0x4000 7400-0x4000 7BFF - {REA
0x4000 7018-0x4000 73FF L KD {RER
0x4000 7000-0x4000 7014 PWR
0x4000 5800-0x4000 6FFF - {REA
0x4000 5434-0x4000 57FF ) <o {RER
0x4000 5400-0x4000 5430 12C
0x4000 3400-0x4000 53FF - {REA
0x4000 3014-0x4000 33FF L KB {RER
0x4000 3000-0x4000 0010 IWDG
0x4000 2400-0x4000 2FFF - {REA
0x4000 2054-0x4000 23FF L KB {RER
0x4000 2000-0x4000 0050 TIM14
0x4000 0000-0x4000 1FFF - {REA

)

2
3

3R AHB tREARBAINELIZSE), TTESER(E, =R 0, B4 hard-fault; APB fREAIREBAIMELE
e, TEBERIE, Rl 0, A& 4 hard-fault,

MY 3ZHE 32-bit word i8],
Y34 32-bit word i8],

325 half-word F] byte i3/8],
w24 half-word i3(a],
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3.3. @A SRAM

A IERAER 3 KB SRAM, i&id bytes. half-word (16bit) &Z word (32bit) BIAZATAE SRAM, X
N ESCEIINTBRNESERE, SF-4% hardfault,

3.4. Flash 122

Flash fFt#es B ARV ER IR ZERY :
B Main flash X5, 24 KB, BESNFERFAFHE. AT FERFPRERTBPEUE S/ LIRE
ZPEREELIRESRA 4 KB load flash 79 User bootloader {§8.
®  Information X1, 0.75 KB, BEIEUTERS:
> Factory config. Bytes 0: 128 Bytes, FIFFH:
—  HSISRERERESIE, RSB Trimming &
— XM HSI ARSI SR A& S48
>  Factory config. Bytes 1: 128 Bytes, FAFZAL:
—  _LEEIERIES
> UID: 128 Bytes, FAF1ZRUGHHI UID
> Option byte: 128 Bytes, FFEFHC R EFFIFHEFRFNEEE
> User OTP Memory: 128 Bytes, FBFZ B EUE
Flash #OCIE T AHB MYASEIEBFIEIELE, SHBIHFRLIU T flash NERENRERE.

3.5. Boot &

BidFECE(I nBOOTO BLE(Z nBOOT1 (M FEMFTH) , AEE=MAENENMEN, WNTERA~:
% 3-3 Boot it &

Boot mode configuration Mode
nBOOT1 bit nBOOTO bit Boot memory size ==0 Boot memory size !=0
X 0 Main flash [Bzh Main Flash Bz
0 1 SRAM 25/ SRAM E&}
1 1 N/A Load Flash Bz

BEMERNEEERASMEHS 4 1 SYSCLK #7817, HEFRE I RRAEERIFEEER .
5% startup SSAkfS, CPU MitBlit 0x0000 0000 BUHRTRANE, AREMNSENFEESHI 0x0000 0004 HEHEFF
1EHITIES. RIBREERNEELL, Main flash B#E SRAM LRI RH1TEA):

B M\ Main flash [5&0: main flash ER/SaNTZ#EESZSEAY 0x0000 0000 X455, {BE{BARILUREARNEF
fi%28%3/@ (0x0800 0000) #H{TifHiEl, thEiRik, Flash ZABTLAMIMBIE 0x0000 0000 &;& 0x0800
0000 ifz/aIZl,

B M LoadFlash[S5f1: load flash memory X435 /5 a7 i%2§=S(A) 0x0000 0000, {ER2{A#ARTLATRYE Load
flash K/NEEN TFIEIEZSEIGEIE],

User Bootloader ihlaitik

7 7c

1KB 0x0800 5C00~0x0800 5FFF
2KB 0x0800 5800~0x0800 5FFF
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3KB

0x0800 5400~0x0800 5FFF

4KB

0x0800 5000~0x0800 5FFF

B ) SRAM E51: SRAM X ESEFEREZSIARY 0x0000 0000, {EE{AZARILAEIT 0x2000 0000 ik

AEE,

3.5.1. IFhE=RDIEIR G

EENMEAER, NARRETLUESEEFZRAIHnaRFER. X MEXET SYSCFG_CFGR1 &
7Y MEM_MODE I ERE (¥ SYSCFG &ET) .
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4. AR ATE
4.1. WEEESFH

Main flash block: F2X 24 KB(6k x 32bit)
Information block: 0.75 KB(192 x 32bit)
Page size: 128 Bytes

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

m 5RF

4.2. HEMEENTE

4.2.1. [AFEE

Flash f7fifesH 32 (EEAVTFMEER AR, PTLARIFERFIEMERITFE, Page K/\/9 128 Bytes, Sector X
N 4 KB,
MINBE L, Flash 7Z(£284> 9 Main flash #1 Information flash, BIEBSERAR 24 KB, BESBEN0.75
KB,
Page erase #/ERJLAR ATF Main flash,
MRLBEERIPIRE, WL (Mass erase) BIMAT Main flash, BUIAREEN AT Main flash,
R 4-1 NEFEE AR e

Block sector Page Base address Size

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

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

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

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

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

Sector 5 Page 160-191 0x0800 5000-0x0800 5FFF 4KB
uiD Page 0 0x1FFF 0000-0x1FFF 007F 128bytes
EIRFTS Page 1 Ox1FFF 0080-0x1FFF O0FF 128bytes
Factory config O Sector 6 Page 2 Ox1FFF 0100-Ox1FFF 017F 128bytes
Factory config 1 Page 3 Ox1FFF 0180-Ox1FFF O1FF 128bytes
Reserved Page 4 O0x1FFF 0200-0x1FFF 027F 128bytes
USER OTP memory Page 5 Ox1FFF 0280-0x1FFF 02FF 128bytes

4.2.2. RFEREFHBIUEER

Flash LA EA—NERNGFMEEETE, HEESUHAR., BEEIEEHRTR, AILAYT flash 771#ES
IR BB TIEE.

B NEUERIREREE AHB Rk ThY, EERERTLAME FLASH_ACR Z51788RY Latency {if=iHl, BPIE
Bxflash BEEI—ANERE NSRS, 2500, NN flash EIRMERVSARRZ,; X0 1, flash SHRIEREIN

FHRE. ZNHEN T REEENR SR HFIEXHEER flash EEUREMFHTHE 1T,
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4.2.3. RS EMEIMEE

1®1d ICP (In-circuit programming) B¢& IAP (In-application programming) BILAXT flash 7 5E{E.
ICP: FREFEEA Flash fFEESHIAE, BILAER SWD t#i{E#& boot loader, BRFRFE%EA MCU
B, ICP IR TIREIBMANRINIEN, FER T RO ENSLIERE socketing,
IAP: HJLMERASRZSREIIEN, THESHIEIER flash ., 1AP RITRFENFEIEITH, BRS
flash f7fifeg. 7AfS, LAY flash ZfiEEE P ER 7 ZRIERA ICP fRiEH ERERD N AER.
MREHTINFEIIRRR(ERS, RETEM, NINFFESRNRNES 2RI,
HEINFEFIRIME(ERRE, (HENFRREBAIEIE . SRR E—4ER, R ER A LAERRY
7, XWHEWRE, JEEHSMIERRIER, ReedHTRIEIEERNEZEL
X TEHHERRIRIE, ©FIFF HSI,
B LA TEHEOBXNS TR, LSS STHERREE:
Access control register(FLASH_ACR)
KEY register(FLASH_KEYR)
Option byte key register (FLASH_OPTKEYR)
Flash status register (FLASH_SR)
Flash control register (FLASH_CR)
Flash option register(FLASH_OPTR)
Flash SDK address register(FLASH_SDKR)
Flash boot control register (FLASH_BTCR)
Flash write protection resister (FLASH_WRPR)
FLASH sleep time config register (FLASH_STCR)
Flash TSO register(FLASH_TSO0)
Flash TS1 register(FLASH_TS1)
Flash TS2P register(FLASH_TS2P)
Flash TPS3 register(FLASH_TPS3)
Flash TS3 register(FLASH_TS3)
Flash page erase TPE register(FLASH_PERTPE)
Flash sector/mass erase TPE register(FLASH_SMERTPE)
Flash program TPE register(FLASH_PRGTPE)
Flash pre-program TPE register(FLASH_PRETPE)

4.2.3.1. NFEEH

TES(IfS, flash FFERESWERIP, HLEAEER (FLINBTHEIREH) SRR, 5 FLASH_CRE
FRERWAUFH (T BIEEHINEIEINZF T OBL_LAUNCH i) , &)XY flash IOSFIRBRIRIE, EBX/R
BIYE FLASH_KEYR 51788, F4fE8ifdF, B FLASH_CR &z:250895(9,

BRSBINT:

#IR 1: [ FLASH_KEYR 772885\ KEY1=0x4567 0123

#IR 2: [ FLASH_KEYR 25772885\ KEY2=0xCDEF 89AB
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R RABT FEP=EiE FLASH_CR &1788, BEITXRENL. HHEIRRY KEY BIFFRT, SEEIREAR
W, Fr=4E Hard Fault BT, XFEFRSEREES— N SEHIN KEY1 ALE, 5% KEY1 LS, BE-/NEE
HARY KEY2 A[LEC,

FLASH_CR HZSEaILUBIT 4 S FLASH_CR Z7728H LOCK AHEEIREHE,

54, % FLASH_SR 2175800 BSY (B {RIAT, FLASH CR SESEFRUES., AT, (HASKHITEIZ
51788 (FLASH_CR) RYR{ESS|EE AHB REAUEIE, BHEI BSY (UHiEE.

4232 INESIRME

Flash IR ERLAF (3211) AR (FHTHF (half word) SEFT (byte) #EFRF4 hardfault)
FHTEANT (page) RISHEE. & FLASH_CR Z1788) PG it &E(i, CPU [@ FLASH fFiEesibi ==a)s 32
EUER, SBRIEFBE. HTUIE 32 IAIBENESEL hard fault T,

WMRESH flash #HEZSE], 2 FLASH_WRPR FHERREARPHIKE, WEIRERE2MSE, F
FLASH_CR 57788 WRPRTERR U&7, B5b, #B% main flash Xi#{F/9 Load Flash {EFERT, #i%EERT
Xi#, M program #FESHZREE, FRT FLASH_CR 257728 WRPRTERR fiIth & BRI, SIREHRLSR,
FLASH_CR Z5172507 EOP (\S#E (I,

BK flash NERES B FFAR:

1) 188 FLASH_SR E17esfY BSY i, #IMrEEHaLRA EESEEN flash B

2) WMRKBIEEHITH flash REESERIE, WIKEEHIZR (Page) B 321F (MRZREBHIERF

B, W TZ2E8, BNBNTZSE)

3) [ FLASH_KEYR ZHE28XE KEY1F1 KEY2, fi#b& FLASH_CR Z1Z88HI(RIF

4) B{i FLASH_CR 25778809 PG {i#0 EOPIE {i

5) MBERBIEHITE 1 25 31 NFHNEIRME (RiES 32 INEIRE)

6) B FLASH_CR Z7F88fY PGSTRT

7) BE3RANF

8) %fF FLASH_SR 25772819 BSY A=

9) #E FLASH_SR Z77280Y EOP fRSfi (BEHRMECEMTN, RUMER)  ARKHERZAL

10) MIRAHESERIE, WS PG (U

L EARSER 7) T, WEEREBsNEs, R BSY (R4S
TFIEBR R

Flash f7fifieg o] LURER page HHTHUE(E, BB HITRIR (sector erase) FIEHR (mass erase) (BEHEA
2I8%F information memory A<EEAER) .

4.2.33. TUE (Page erase)

LEAR (page) # WRP{RF, EEASWIRN, AT WRPERR fI# &, F45h, &B% main flash X

1A Load Flash fEFERT, #HERA page A4 erase i, AT WRPERR ItBS#iEN, HEHITIUR
(page erase) MERT, BHTUTEE:

1) 188 FLASH_SR Z7788 BSY i, HAIRBIEDHITHY flash BAE

2) [ FLASH_KEYR SESEKRE KEY1 F1 KEY2, fi#B& FLASH_CR Z178280(R4P

3) & FLASH_CR Z7728#9 PER {:f0 EOPIE {31

4) [[A% page EEEEUE (WA 32 (EHR)

5) ZfFBSY(HEE

6) & EOP RIS

24/288



PY32L020 &

7

4.2.3.4.

T EOP ik

WER& (Mass erase)

F#8 (Mass erase) FIsRXIEH main flash #{THEUE(E, {BXY information XAEE(ER. B4+, = WRP #

{sE8E,

FEEIhRERR, ASr-HREIEE, 1B WEPERR &, F45b, #%H main flash XiF{EA Load

Flash {§f8HY, mass erase NBEFRL, ARF=4E mass erase #(F, 7B WEPERR ItB2 &,
FTREBRISBINT

1)
2)
3)
4)
5)
6)
7)

4.2.3.5.

& BSY i, FIAREREEEHITA Flash 21F

6] FLASH_KEYR Z1728(K)XE KEY1,KEY2, fi#f& FLASH_CR Z51725(RiF
B\ FLASH_CR 17831 MER {i# EOPIE {i

6 flash BYER main flash TESEEEIE (32 EUR)

Z45 BSY (UHEE

188 EOP IR ENL

5% EOP iRk

B8 (Sector erase)

ESHRFASERT 4KB [ main flash FH{THRI&ERIE, {BXT information RAEEIERA. B, MUEMNBXHE WRP {F
P, EEFEW erase Y, ILET WRPERR & (I, B4, %84 main flash XiZ{E /9 Load Flash {#FEET, 0
B2 sector5 {E /g erase XI5, sector5 A erase i, AT WRPERR {\tB&# &L,

HTREEBIL BT

1)
2)
3)
4)
5)
6)
7

@8 BSY i, HHASRERIRKBIELHITH Flash #{F

[ FLASH_KEYR ZF&88{k/XE KEY1, KEY2, f#lR FLASH_CR ZH{Z28{RiF
& FLASH_CR %7723 SER {1 EOPIE fi

MiZBEXEEEEE

%1% BSY (HEE

& EOP RS &I

5= EOP fni&

F&7 USER OTP memory LAYM Information memory 2%/, sKimASH program/erase,

4.2.3.6.

SHZREEE

Flash B9 program #1 erase FIRTBIE B TTHEREH, BNSIERIRIERM. LBEUAER, BHRITHE
program 0 erase #&/ERRTIEISEL, REHRL HSI 8 24MHZz B98%], HEX T HSI HHITR, FEREBETEX
Flash program #[] erase FJ/Ef&EHIZFesi T IERBVECE.

4.3.

EmE—B31RiH (UID)

E—SOTRBHEEN IZ R

RBEF5IS
XRERNFRIERS, HEBFEREINZRIELES BN EM
HEREBEIESE

FaE—SORREH T — I TR EEE—RISE S,
FRFKIZARERRIX LN, E—BMIRRAT A LR /A FERRG N TER, ReEREENX
ERERRER,
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4.4. Flash #IR=ZEDH
4.4.1.Flash SIAFE SR

A flash B9 information XIFAYER D XIBEEIRFTHER, FREHE A EE AP ERI N FEXI R4
BTROECE. than, B ETLUERE NG EE IR,

ATHENZSY, EFHLAERRRBRE RS BIFE.
& 4-2 EIF TR
31 [ 30 [ 29 [ 28 | 27 | 26 | 25 | 24 23 [ 22 [ 21 [ 20 | 19 | 18 | 17 | 16
EIFT5 1 ARAS HEIFT5 0 RIS
15 | 14 | 13 | 12 | 112 | 10 [ 9 | 8 7|6|5|4|3|2|1|0
HEIFT 1 BEIFT 0
EMF TR B T LN FRIEIF B EEFMARZMEStIbER], BTN T ERF TR S 7T
E:

B FLASH FAFP%IESEEE (FLASH_OPTR)
B FLASH SDK XigithiZ57F28 (FLASH_SDKR)

B FLASH boot control 251788 (FLASH_BTCR)

B FLASH WRP it#it557788 (FLASH_WRPR)

& 4-3 BT L

Word Address Description
Ox1FFF 0080 FAFIERF T R RS
Ox1FFF 0084 SDK XigitslbEIRFT5 & 55
Ox1FFF 0088 boot control RT3 2 F5
Ox1FFF 008C WRP bS5 5 [ 5
Ox1FFF 0090 {REB
Ox1FFF 0094 {REB

{RER

{RER

{REB
Ox1FFF 00FC RE8

B Flash AP IEAYIEIFTS

Flash #itik: Ox1FFF 0080
47E(H: 0x4F55 BOAA
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£ LRSI (POR/BOR/OBL_LAUNCH) BHUS,M flash information memory B35BT XiafisE HAE R AY
H, BARZE77REMNAY option bit,

31 30 29 28 27 [ 26 | 25 24 [23]22|21|20[19]18]17]16
~ IWDG_STOP N,Cl‘ggg— ~ SWD_MODE Nfg\?ve ~BOR_LEV[2:0] NBEC,)\IR— Res
R R R R R R
15 14 13 12 11 10 ] 9 8 7]6[5[4]3J]2J]1]o0
IWDG_STOP TA%SDTE— SWD_MODE 'YVS':\;\? BOR_LEV[2:0] B‘Ejﬁ— Res
R R R R R R
Bit Name R/W Function
31 ~ IWDG_STOP R IWDG_STOP HI/h2
30 ~NRST_MODE R NRST_MODE %5
29 ~SWD_MODE R SWD_MODE Hx3
28 ~IWDG_SW R IWDG_SW HIzf3
27: 25 ~BOR_LEV[2:0] R BOR_LEV I3
24 ~BOR_EN R BOR_EN Hy/f3
23: 16 {REB - -
RE IWDG # stop &= FERREITIRE
15 IWDG_STOP R 0: freeze TEATE8
1: IEREEBT
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
12 IWDG_SW R Q. W=
- 1. WEEIR
000: BOR EFHEMEY 1.8V, TREEHER 1.7V
001: BOR LEFHE{EY 2.0V, TREEHER 1.9V
010: BOR EFHE{EN 2.2V, TREEHER 2.1V
e BOR_LEV[2:0] . | 01L: BOR EFtEEY 2.4V, TREEHER 2.3V
100: BOR LFHEE 2.6V, TREEIENL 2.5V
101: BOR EFHEMEYS 2.8V, TREEMENRL 2.7V
110: BOR LFH&{E 3.0V, TREEIERL 2.9V
111: BOR LFHEE Y 3.2V, TREEIENL 3.1V
BOR s8¢
8 BOR_EN R 0: BOR AfFRE
1: BOR {##g, BOR_LEV iZ{EH
7: 0 {ReR - -

B Flash SDK XigiitbttpiEn=sTy

Flash ik : Ox1FFF 0084

472l OxFFF8 0007
ELEBE{f (POR/BOR/OBL_LAUNCH) BEHE,M flash information memory BOI%IR=T5 KisiE HAE N A9
B, BARZE1FR18MAY 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
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Res Res Res Res SDK_END[3:0] Res Res Res Res SDK_STRT[3:0]
R | R | R | R R | | R ] R

Bit Name R/W Function

31: 28 (RER - .

27:. 24 ~SDK_ENDI[3:0] R SDK_END H9/h2

23: 20 RER - .

19: 16 ~SDK_STRT[3:0] R SDK_STRT HI55

15: 12 REE - -

11: 8 SDK_ENDI[3:0] R SDK XiEighsRitbhit, E—{3IRAJ STEP J9 2 KB

7: 4 {REB - -

3: 0 SDK_STRT[3:0] R SDK XisgiFrattbit, &—RXINAY STEP 9 2 KB

B IEHINEBIE%EI=T5 (Option byte for FLASH boot control)

Flash ithlik: Ox1FFF 0088

HEF=E: OxFFFF 0000
£ EBS{I (POR/BOR/OBL_LAUNCH) RS, M flash information memory fg option bytes Xi#isEH1H
RZAYE, SAEZZHFRER 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 BOOT_SIZE [2:0]
R R R ] R I[R
Bit Name R/W Function
31 ~nBOOT1 R nBOOT1 A9 73
30 ~BOOTO R BOOTO HY=3
29: 19 {RER - i
18: 16 ~BOOT_SIZE [2:0] R BOOT_SIZE =3
nBOOT1, BOOTO &t A IEaEs
15 nBOOT1 R . _
X0: MainFlash 25
11: Load Flash [Bzf]
14 BOOTO R _
01: SRAM3&Eh
13: 3 {RER - -
1%1% Main flash g8 X1a{F/9 Load Flash X{EF
000: 7 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 S{RiFibIE

Flash fttik: Ox1FFF 008C
47E(H: O0xFFECO 003F
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EFEBESRI (POR/BOR/OBL_LAUNCH) TERUS, M flash information memory BOSEIRZ X HIERAY

B, BAEZE1FEREMAT option bit,
31 30 29 28 27 26 25 24 23 22 210 [ 20 [ 19 | 18 | 17 [ 16
Res Res Res Res Res Res Res Res Res Res ~WRPJ[5:0]
R R R R
15 14 13 12 11 10 9 8 7 6 ) 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res WRP[5:0]
RIRJ[IRJRIJRTI]R
Bit Name R/W Function
31: 22 {REB -
21: 16 ~WRP R WRP B/ 5
15: 6 {RER - -
0: sector[y]#i{RiF
5:0 WRP R 1: sectory]F{RIF
y=0~5
4.4.2. 5 Flash #IR=F1

S5, FLASH_CR HFssh St uiEXAIEWRERIFN. AR IF T TAEXERIERD,
FLASH_CR ZfZ889#J OPTLOCK K52 .
TN RARENZS TR

1)
2)
3)

BRI, f# FLASH_CR 7RIS (RIF
[}] FLASH_OPTKEYR £/788, 5 OPTKEY1=0x0819 2A3B
[}] FLASH_OPTKEYR Z7788, 5 OPTKEY2=0x4C5D 6E7F

HEERIBT FEPSHiE FLASH_CR &H17e8, BEI T —RENL. HEHEIRRI KEY IIFRT, SEEIREAR
I, F7=4 Hard Fault BT,

User option (FAFI%EIR)  (information flash BOIEIRET) mILUEIE 4 S FLASH_CR 2178809 OPT-
LOCK i, #fRF1E, LA BERIREESIRE.

WRPASHE(I Lock £, N OPTLOCK futb#EzhE .
(P AP RYRIRF T

GBI HISIRIE, IRXS Main flash RHREA—RE, AMEXERFT, FEHTUTSE:

1)
2)
3)

4)
5)
6)
7

FZAHARIZE, = OPTLOCK fiz

& BSY {i, HINZBIEEHITHY Flash 2

ENEIRFTHE7758 FLASH_OPTR/FLASH_SDKR/FLASH_BTCR/FLASH_WRP SHEEERYE (1~4 4
¥)

B[ OPTSTRT i

[6) main flash 0x4002 2080 MIES(FR 32 (R (MAIEHISIENF)

ZEiE BSY (BT

ZIFEOP YD, IHEE

HARHEIF T RN, EHERS TR XS NAYEE page 4=, PSR FLASH_OPTR,
FLASH_SDKR, FLASH_BTCR &#& FLASH_WRPR FHf7e0E, SREFHH. HE, BHBtEEN
A9AME, FHETEESRIERFTHAMER K,
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EFNEFTEIR

£ BSY (MBS, FrEHINEIRFHHEBANT flash information 7ZZfigesth, BEKNATHHRERS, 3
GEINF TS FesHTERE, MARRE E—REERSRIGENFTENE. (XS] GhiE) #wEEE, 23S
RESUEIER.

BEIF RS, FELATRMER T T:

B 3 FLASH_CR Z7F=23+a9 OBL_LAUNCH \# &1

B 7EEEBES(fE (POR. BOR)

"REIEINFT " BHTRURMER: XY information memory ISRUIEIRF I TIRERME, BIEIEHAYEUER
ETEPIERIEINE FesF (FLASH_OPTR, FLASH_SDKR#1FLASH_WRPR) , XLHNERSFSECERS, H
BILAMARIE, BRI OBL_LAUNCH i, 47— 180, XEIRFTRIER, FTERRINEM THT,

FNMNERAACERNNFIE (T— M EF) BENAYME, ERNF TSR, SXHEAFERM
IBRYSGIIE, XRERRIREEEA IERRRIHIT 7.
ANERIEAMBILEE, NERF RS HIEIERSFaEF.
WNERIEAMBAICES, T FLASH_SR Z7728H) OPTVERR RESLARE(L, option H1Z2a4EFE0AE
B XTFAFER
> BOR_LEV Ep} 000 (&{KEHE)
> BOR_ENf{U5EPR, 0 (BOR AiFaE
> NRST_MODE B0 ({XERHEAN)

> HRALEREERSAK 1
B X3F SDK area option, SDKR_STRT[3:0]= 0x0, SDKR_END[3:0]=0xB, BPRfH flash Z/FER#HI&E
73 SDK
B ¥F FLASH boot control option
> nBOOT1, BOOTO {i5pk 00 (BREHE Main flash {EREEIX)
> BOOT_SIZE{iERL 0 (RPF Load Flash [X1g)
B YF WRP option, ALEAERHREE "THRP”
ERFEENG, ERFTHASHESEHE TERNIESFE (RETLAE)
FLASH_OPTR
FLASH_SDKR
FLASH_BTCR
FLASH WRPR

XESFFR R ARERNERTT, NRXESFRARABAELN, BIWAIT ZRSE option APIRE.

4.5. Flash (e B8=F%H

S A ARY flash BY information XIFAIERSX[E] (£ 14> page) {EJ9 Factory config. byte f§£F3.
Page 0 FHUARMHEEER ((NBIEB, TREBEFN)

B HSIREREERESIE, RXIRE Trimming B
B XIN HSI ARBRRAMR SR A ESEE

B LS| AEBRERIIMAY Trimming (&

B VREFBUF AREEHEBEXTRAY Trimming (&
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Page 1 IS REEMH) (R (IERBEFR)
POyl =R
A Trimming ECEB1E
ATEIERNZ SN, Page 1H9 Factory config. byte LAIESX R RIS/ BlITFHA.
2k 4-4 Factory config. byte organization

Page | Word Address Contents
0-3 | Ox1FFF 0000-Ox1FFF 000F uID
4-7 | OX1FFF 0010-Ox1FFF 001F Reserved
8 Ox1FFF 0020 1.2V Vrefint (7% 16 L AIEERIH#H)
9-10 Ox1FFF 0024-Ox1FFF 002B Reserved
1 11 | OXIFFF 002C 1.5V Vrefouf (& 16 A HIEEM#E))
12 | OX1FFF 0030 2.048 V Vrefbuf ¥5EE (75 16 AIAIEER#HE)
13 | OX1FFF 0034 2.5V Vrefouf ¥5/EEE (B 16 fLAEENTHT)
14-31 | Ox1FFF 0030-Ox1FFF 007F Reserved
0 Ox1FFF 0100 FR HSI 24MHz $RERIEEIEHI R ITRAY Trimming 8
1 Ox1FFF 0104 TFH HS| 48MHz SRS B XS B89 Trimming (B
2 Ox1FFF 0108 Reserved
3 Ox1FFF 010C Reserved
4 Ox1FFF 0110 Reserved
5 Ox1FFF 0114 iR ts data
6 Ox1FFF 0118 5if ts data
R HS| 24MHz SRR RXIRZAY FLASH_ TS0, FLASH_TS1.
7 Ox1FFF 011C il ’?K-F Rf - -
FLASH_TS3 S8 EE
FH HS| 24MHz $REFRIRIAY FLASH_TS2P, FLASH_TPS3 &%
8 Ox1FFF 0120 .
SEBCEE
9 Ox1FFF 0124 FH HS| 24MHz SR XA FLASH_PERTPE SZssEcE(E
2
10 Ox1FFF 0128 FHHS| 24MHz SR XA FLASH_SMERTPE S17SeiVELE(E
B HSI 24MHz $iER FITRAY FLASH_PRGTPE,
11 Ox1FFF 012C i S TR -
FLASH_PRETPE SZ7EEEE
FH HSI 48MHz SR XA FLASH_TSO, FLASH_TS1,
12 Ox1FFF 0130 :.
FLASH_TS3 S{7esEcEE
FH HSI 48MHz SR FXIRIAY FLASH_TS2P. FLASH_TPS3 577
13 Ox1FFF 0134 .
SEBCEE
14 Ox1FFF 0138 FR HSI 48MHz $ER IR AY FLASH PERTPE A EE
15 Ox1FFF 013C FH HSI 48MHz SR XA FLASH_SMERTPE S17S8RVELE(E
5 HSI| 48MHz SR FIIRIAY FLASH PRGTPE,
16 Ox1FFF 0140 e SR TR -
FLASH_PRETPE SZEEEE
17-31 | Ox1FFF 0144-0x1FFF 017F Reserved
0 Ox1FFF 0180 L ERIEEETE OX55AA AASS
1 OX1FFF 0184 L ESISEEGTE OXAASS 55AA
3 2 Ox1FFF 0188 L EEIERIGRD OX55AA AASS
3 Ox1FFF 018C EBIFEZIGTT OXAASS 55AA
4 Ox1FFF 0190 PMU trimming bit and its complemented bit
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Page | Word Address Contents
5 Ox1FFF 0194 PMU trimming bit and its complemented bit
6 Ox1FFF 0198 PMU trimming bit and its complemented bit
7 O0x1FFF 019C Reserved
8 0x1FFF 01A0 HSI 24MHz frequency selection, trimming and its complemented bit
9 Ox1FFF 01A4 LS| 32.768K frequency Trimming and its complemented bit
10 Ox1FFF 01A8 Reserved
11 Ox1FFF 01AC Reserved
12 Ox1FFF 01BO Reserved
13 Ox1FFF 01B4 Reserved
14 Ox1FFF 01B8 Flash Trimming and its complemented bit
15 0x1FFF 01BC Flash Trimming and its complemented hit
16 O0x1FFF 01CO0 Flash Trimming and its complemented hit
17 Ox1FFF 01C4 Flash Trimming and its complemented bit
18 Ox1FFF 01C8 Flash Trimming and its complemented hit
19 Ox1FFF 01CC Flash Trimming and its complemented bit
20 Ox1FFF 01D0 TS trimming and its complemented bit
21 O0x1FFF 01D4 Reserved
22 Ox1FFF 01D8 Reserved
23 0x1FFF 01DC Reserved
24 O0x1FFF 01EO Reserved
25 Ox1FFF 01E4 Reserved
26 Ox1FFF O1ES8 Reserved
27 Ox1FFF O1EC Reserved
28 O0x1FFF 01FO0 Reserved
29 Ox1FFF 01F4 Reserved
30 Ox1FFF 01F8 Device ID code
31 O0x1FFF 01FC Reserved
4.5.1.HSI_TRIMMING_FOR_USER
Address: Ox1FFF 0100~0x1FFF 0104
31 30 29 28 27 26 25 24 23 22 21 20 19 18 [ 17 | 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res HSI_FS[2:0]
R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res HSI_TRIM[12:0]
| l R IR [RIJR [R [RIR[JR[RI[RI[JR[R[]TR

MEFEENZIHNEREEE, BE N\ RCC_ICSCR 788X MAY HSI_FS[2:0]#0 HSI_TRIM[12:0], LASCHL
HSI SRR E KL,

4.5.2.FLASH_SLEEPTIME_CONFIG
Address: Ox1FFF 0114

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

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

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

R|IR[I]RJ]RJRI]IRIJRIR

BEEBNIZIHEEHEEE, BS5 N FLASH_SLEEPTIME 277283 MAY[15:8],
4.5.3.HSI_24M/48M_EPPARAO
Address: Ox1FFF 011C(24MHz), Ox1FFF 0130(48MHz)
31 30 29 28 27 | 26 | 25 ] 24 | 23] 22 J21] 20 [19 ] 1817 ]| 16
Res | Res | Res | Res TS1[9:0] TS3[8:7]
| | | R | R R [RIRITR]IRI|IR]J] R
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15 [ 14 | 13 | 12 | 112 | 10 | 9 8 | 7] 6 [5] 4 ]3] 2]1] o
TS3[6:0] TS0[8:0]
R | R]IRJ]RJRI]JRIR R | R] R [JR]IRJ[R] | R]| R

BRHUFEREFTEIRERN HSI BHHBRE, ;

EIRMNER NS HEYE, BEN FLASH TS0, FLASH TS1,

FLASH_TS3 &7788, LASCIINGN HSI SR EAR ST BIRVECE.
4.5.4.HSI _24M/48M EPPARAL
Address: Ox1FFF 0120(24MHz). Ox1FFF 0134(48MHz)

31 30 29 28 27 | 26 | 25 | 24 [ 23 [ 2221 ] 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 I[RIRIRIRIRI]IRIJIR] R
RUHBEREREREMN HS| MEAER, BEMEMEIHRHSIE, BN FLASH_TS2P,
FLASH_TPS3 &77e8, LASTHIXIMN HSI SRRATHANRSRIEIRIECE.
4.5.5.HSI_24M/48M _EPPARA2
Address: Ox1FFF 0124(24MHz), Ox1FFF 0138(48MHz)
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 PE?IE]E
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERTPE[15:0]
RIR[IRIRI]IRI[IRIR IR [RIRIRIRIRIRIRI] R

P EERIBEREEIRER HSI IR, EEMERIEIHEHEYE, BE N FLASH_PERTPE FHZ=4,
VASCERRIRL HS| SRR St aRYECE .

4.5.6.HSI_24M/48M EPPARA3
Address: Ox1FFF 0128(24MHz), Ox1FFF 013C(48MHz)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
SMER
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res TPE[17:16]
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SMERTPEJ[15:0]
RIRIR[ITRJRI]IRIR IR TRIRI]IRIRIRI]IRI]IRI] R

PRUFEREFTERERN HSI BFuaER, EEMNENIEIHEHENE, BSAN FLASH_SMERTPE 78
o, LASSHIRIRL HSI SR FT RIS R EIRECE.,

4.5.7.HSI_24M/48M _EPPARA4
Address: Ox1FFF 012C(24MHz), Ox1FFF 0140(48MHz)

31 30 29 [ 28 [ 27 | 26 [ 25 | 24 [ 23 [ 22 [ 210 [ 20 | 19 | 18 [ 17 | 16
Res Res PRETPE[13:0]
R R R R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRGTPE[15:0]
R | R ITRIRJIJRJRJRJIJR|IRJRJITRITRI]IR]IRI]IRIR
RUEERIEREIRERN HSI ITRER, SEMENEINEHEYE, A5 AN FLASH_PRGTPE ]
FLASH_PRETPE Ffzas®, LASCHINIA HSI SRR St aECE.
4.5.8.LSI_32.768K_TRIMMING
Address: Ox1FFF 0144 (32.768K)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
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15 14 13 12 11 10 9 8 7 6 5) 4 3 2 1 0
Res Res Res Res Res Res Res LSI_TRIM[8:0]
R | R ] R TR]TRI]ITRIJIRIJTRTITR

BREFRENZIBIHEHEYE, B5 N\ RCC_ICSCR FHFEaxIRAY LSI_TRIM[8:0], LASEER LS| SRERIE
'8
4.5.9.Flash USER OTP memory Bytes
HEEY flash BY information XigHIER5 XIEWE/ Flash USER OTP memory Bytes,
Table 4-5 USER OTP memory Bytes organization

Page Word Address Contents
0 00X1FFF 0280 Bit[31:16]-F7 R AP0
Bit[15:0]: USER OTP MEMORY_LOCK
1 00X1FFF 0284 FHRFEE
2 00x1FFF 0288 EHR PR
> PSR
EHR PR
ERRFEdE
31 0O0X1FFF 02FC FHRFEE

7K Page BgE&7x information X1z, XJ7 Page X3 program FRZ1%ZER Main flash B975 AR R, S5k,
Main Flash X1gf{ mass erase XA XT3,
T USER OTP MEMORY_LOCK IBASZIEH, BE FEBE([ (POR/BOR/PDR) , NSIEEHRIF

ThgE. Xd7s Page Write B0 TRIF.
Table 4-6 Flash USER OTP memory Bytes write protection status

USER OTP MEMORY LOCK Write protection
5. b
OxAA55 E: 7J8e
program FEHE(E: Aa]
ER(OXAABS) Z SN THE E. program FEURME: FILA

4.6. KHEHFI

X3 Flash main memory RYRIPELFELAT LR -
SDK (software design kit) BIRIF, FRIHMSERFXANHRIRF, RIER 2 KB,
Write protection (WRP) #=4l, LABGLEAEENSIRE (HTEFFMHEESIEE PC HREL) . SRR
Eigit/9 4 KB,
®  Option byte B{FF, LI IRMBEHGRIT.

4.6.1. AT & 8 (SDK) K1 {RIA

(FP X1 FLASH_SDKR 25775849 SDKR_STRT[3:0],SDKR_END[3:0]5EX., &— bit Xz 2KB,
Start address

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

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

4 SDK_STRT[3:0]AF SDK_END[3:0]ff, SDK {&FFT; 24 SDK_STRT[3:0/NFa&ETF
SDK_ENDI[3:0]8J, SDK {#PE%L.
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FERIPESURET, X FLASH_SDKR ZE17a8f#bR{RIPAT (5 SDK_STRT[3:0[XF SDK_END[3:0]) , &
MRS (mass erase) (SDK XIF#HRIFHIERFZRIEEEAN, BIIEE (mass erase) ©ETXY
SDK XIHFZFFERIFRIER) , PSSP flash option byte HRY SDK option FY{E (LERSEHTAIER SDK fRIF
Fo3) . SDK protection (G =4 mass erase &8 Load Flash Xigjifris,

LItAY, FLASH_SDKR ZHFEsIANSAaEH, BHR EBESM (POR/BOR/PDR) =& OBL £, H77es
RNBEZ LM flash option byte FRY SDK option & EIZHFFERH.

xR 4-7 iHARSSHRPRFIF I TEIX R
M Main Flash(CPU)BE

it/
i SDK BhabtriF IR PR RAE M RAM $hi5
EFm (From Non SDK Area) (From SDK Area)
Read | Write | Erase | Read | Write | Erase | Read | Write | Erase

Non SDK Area B Yes | Yes Yes N/A N/A N/A Yes | Yes Yes
fsBe Yes Yes Yes Yes Yes Yes Yes Yes Yes
SDK Area e N/A N/A N/A N/A N/A N/A N/A | N/A N/A
fsBE No No No Yes Yes Yes No No No
System memory - Yes No No Yes No No Yes No No
prinljil=2as] - 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

Note:

(1) HIXEAENEE (mass erase) 15SEFRIEE SDK X,

(2) XFFM SRAM BUTIEFEIERmIER: —NRIBITIZE Boot B3, B—1EMBINTFMESEED, EFbE
F| SRAM,

4.6.2. IFSHFRP

Flash AJLAMIRER SR, LANXAEENSERIE. ©X WRP HFSMH0EHIRIE S 4KB fIS{RIP
(WRP) XiF, Bl 11MBERAN. BEAFRSI WRP SHiFEaAEIA,
L% WRP RIS #ORE, WARRITFH TIREESIRE. BNA, BERE—IMXKERISEASHEP, U
£18 (mass erase) INEEAEE(FR.
A, NREHIHRAEFIPRIKIEH TIREESRIE, W FLASH_SR HFsNEHRIPEIRINR
(WRPERR) =#EfL,
it BIRPYXRS main flash #24EF.
4.6.3.Load Flash area protection
2 Load Flash BB, MHRIEENXIBFHITIREREREAREIE, RS FLASH_CR %7788 WRPRTERR {i
SWENL
&M FLASH_BTCR 4 BOOT_SIZE i&EE ST main flash #4T mass erase #82{F, BEF=4HY mass
erase tH&8 Load Flash XigEsi=,

4.6.4. EIFHEFRF
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REBRT, BRFTEAE, FHTERIPE. NRENERFHRRSEES R, FER OPTKEYR
B S N\ERINEFS.
4.7. WREFHRER
% 4-8 INFHImMERK
LliE L FHHFE BEFE rhRRiERR S % s VA 31
End of operation EOP Write EOP=1 EOPIE
Write protection WRPERR Write WRPERR=1 ERRIE

i ITFSHB R TEmR, (BS7F4E Hard fault:

4.8.

fRH flash memory B9 FLASH_CR SS9 515ER
fRE flash EME TN SIRIERSEIR

5 FLASH B{ERFT 32 (EURAIRITT
1% Flash (ST (page erase) . FEIE (sectorerase) LR (masserase) ) B{EFRHEIT 32

SRR
XI5
RESFSREHR

TFRRRVERERIT 32 ZEUERINITT

4.8.1.FLASH iiai=#IE1FsS (FLASH_ACR)

Address offset: 0x00

Reset value: 0x0000 0000

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

Bit Name R/W Reset Value Function
31:1 Reserved

Flash SHR{EXMAVEFIRE:

0: flash IHRERBEFFING (RFEAIHE 24MHz K LA
0 LATENCY RW 0 ™

1: flash S 1 MEFRE, BIEIRIE flash TER

RANER (REHIEHE 48MHz)

4.8.2.FLASH #$A5 1788 (FLASH_KEYR)

Address offset: 0x08

Reset value: 0x0000 0000

FrE5 e write-only, EEHHIR[E] O,

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

w [ w w w w w w w w [ w]w w w Il w I [w w
15 | 14 [ 13 12 11 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
wliwlw ] [ w [ w]I]wlw [w [wlw][wl]wWw wlwIlw] w
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Bit Name R/W Reset Value Function
THIESITHRESRNEN, 78 unlock FLASH_CR 17
31:0 KEY[31:0] W 0x0000 8%, FHFERET flash BY program/erase
KEY1: 0x4567 0123
KEY2: OXCDEF 89AB

4.8.3. FLASH &I AEHFe8 (FLASH_OPTKEYR)

Address offset: Ox0C
Reset value: 0x0000 0000
FrBEZe{i2 write-only, {EHIR[E] O,

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

w | w W W W w w w W | w [ w w W W | W w
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OPTKEY[15:0]
wliwlwIlwIlwIlwilw [w [wlwlwlwIlw]lwT lw] w

Bit Name R/W Reset Value Function

TEIEVRIEENSN, Z8E unlock flash A9
option Z1F28, FHERE T option byte BY pro-
gram/erase 1#{F

KEY1: 0x0819 2A3B
KEY2: 0x4C5D 6E7F

310 OPTKEY[31:0] w 0x0000 0000

4.8.4.FLASH RS 1F8E (FLASH_SR)

Address offset: 0x10
Reset value: 0x0000 0000

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

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

ERR Res | Res | Res | Res | Res | Res | Res | Res | Res | Res ERR Res | Res | Res EOP
RC W1 RC W1 RC W1
Bit Name R/W Reset Value Function

31:17 Reserved

Busy fi
16 BSY R 0 ZfIFn flash BREIETEIA T, 1ZAI1E flash BRAERYFFIR

WHR BRI, MRFomEE R R R AR,
Option and trimming bits loading validity error

4 option # trimming bit RERABARICERY, BEERIZ
15 OPTVERR | RC_W1 0 i1, EEATEIGERST, WRHRZLME.,

B®HE 1, B%.

14:5 Reserved

Write protection error
ZEYY program/erase AU AR SRR flash XigAT
4 WRPERR | RCWL 0 (WRP) , BEAFEIZAL.

—

51, 5T

3:1 Reserved
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EOP

RC_W1

24 flash B9 program/erase ¥{ERRINSERE, BN, %I
{NZUN5R FLASH_CR Z51728RY EOPIE {{fREA S E
(VA

51, 55zl

4.8.5.FLASH {ZH5fF83(FLASH_CR)

Address offset: 0x14
Reset value: 0xC000 0000

31

30

29

28

27

26

25

24 | 23 | 22 | 21 | 20 19 18 17 16

LOC

OPT
LOC
K

Re
S

Re
S

OBL_LAUN

CH

Re

ER

IE

EO OPT

IE

Re | Re | Re | Re | PGSTR Res | STR Re

RS

RS

RC_ W1

RW

RW RW RW

15

14

13

12

11

10

Res

Res

Re

Re

SER

Re

Res

Res Res PER | PG

Re | Re | Re | Re ME

RW

RW | RW

=

Bit

Name

R/W

Reset
Value

Function

31

Lock

RS

FLASH_CR Lock {i,
BISHZAIRBEE . HENIfS, FLASH_CR H17aatK
Lock {¥. LREINLAH unlock RIFRE, ZEIEEES,
unlock ¥ FLASH_CR Z7725.

[#R{4EE7E program/erase #BMERRLE, Bf7izfi]
LARIORY unlock BSFREGH, IZRHPARISERLRES, B
BTF—REHRENL

30

OPTLOCK

RS

I3 Lock fiZ,

BISTZAIREEE R, HBRI/S, FLASH_CRZHFSEYS

BEIF AR Lock ¥, HAkINLEH unlock ATFR

&, ZAAEREHES, unlock 7 FLASH_CR 1788,
[#X4EE7E program/erase #MERRE, Bfrizfi]

ZRBEIIRY unlock BRI LA, IZABAISBALRES, B

BT —REHRENL,

29:28

Reserved

27

OBL_LAUNCH

RC_W1

Force IEII=T5 loading,

HEMNAT, ZEEFRFRHTENFHRIERS. %Y
2 option byte ZEAKTTREHIE(HEE. MR OPTLOCK
(ERL, ZNABEHKS.

0: Option byte loading FEfk

1: =4 Option byte loading {53k, RF=ESN, #H1T
option byte HYEE%EZS,

25

ERRIE

RW

Error interrupt enable {37, 2§ FLASH_SR 272809
WRPERR % &(\7, SNRIZAIfERE, WFr=dhlmnsxK.
0: FoHlfF=4E

1: B4

24

EOPIE

RW

End of operation interrupt enable
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Reset

R Value

Bit Name

Function

M FLASH_SR Z7758f EOP (&I, tNSRiZAHEse,
=4 FRRriEK,

0: EOP Fhlfi%id

1: EOP Hhif{saE

23:18 Reserved RW

19 PGSTRT RW

Flash main memory B8 program &{E89EENI.
ZNIE5ENT Flash main memory B program 2, WEE
fiI, 7£ FLASH_SR Z778819 BSY (S /E, BHHES
ZAL,

18 Reserved

17 OPTSTRT RW

Flash EIF 5 1E KRB
ZAIEE T PRI FANER., THAERL, £ FLASH_SR
Hirasil BSY (isTa, EHEZIZL

ER: B3 flash IEMFTTHITENEY, B4BEIHEED
128Bytes A page #17 erase #{E, BiH1T program %
e, EhtERMETAMENEA,

16:12 Reserved

11 SER RW

4kByte HY Sector erase #{E

0: ZKi%#% flash A9 sector erase 12/E

1: %#% flash BY sector erases 24

iE:

1) Sector erase ~=Xd flash information memory F2{E
FE.

2) Sector erase XZES WRP RIXIFAEIER.

10:3 Reserved

2 MER RW

Mass erase 12{E

0: Ki%E#E flash BY mass erase #£{F

1: i flash B9 mass erases #2{F

iE:

Mass erase A~&Xd flash information memory #2{EFH., H_H
WRP i&%ERf, Mass erase FE{EFT

1 PER RW

Page erase #{E
0: ZKifk#Z flash i page erase #2(F
1: %#% flash B9 page erase #/F

Program ¥2{E
0: >RjE#E flash BY program 2{E
1: 18&3% flash B program 32/E

4.8.6. FLASH i#&IR&E{788 (FLASH_OPTR)

Address offset: 0x20

Reset value: 0x0000 xxxx, {£ LS (POR/BOR/OBL_LAUNCH) BBHUS, M flash information memory H9
EINF T XEGEHAENYE, BARIZEF5HEMEY 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 765432110
NRST_ IWDG , BOR_
IWDG_STOP | \yspz | SWD_MODE | gy BOR_LEV[2:0] EN Res
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RW | RW

[ RW [ RW [ RW |

RW |

Bit

Name R/W Reset Value

Function

31:16

RER

15

IWDG_STOP RW 1

IRE IWDG £ stop &, FEREHE TR
0: freeze TEAYER
1: IEEiET

14

NRST_MODE RW 0

13

SWD_MODE RW 1

NRST_MODE SWD_MODE
0X: PCO: NRST PB6: SWD

10: PCO: GPIO PB6: SWD
11: PCO: SWD PB6: GPIO

12

IWDG_SW RW 1

0: BE4EITE
1. REEITR

11: 9

BOR_LEV[2:0] RW 3'h0

000: BOR LFH{EER 1.8V,
001: BOR LEHEER 2.0V,
010: BOR LFEHENR 2.2V,
011: BOR LEFH{FEN 2.4V,
100: BOR LEFEHER 2.6V,
101: BOR EFREHERN 2.8V,
110: BOR _EFHEES 3.0V,
111: BOR LFHEER 3.2V,

TEFERER 1.7V
TEFEMERL 1.9V
TREEIERL 2.1V
TEFEMERL 2.3V
TEFEIERL 2.5V
TREEYERL 2.7V
TEFEIERL 2.9V
TEFEMERL 3.1V

BOR_EN RW 0

BOR fsigE
0: BOR AfsgE

1: BOR f#gE, BOR_LEV {EFR

RER

4.8.7.FLASH SDK 1iiitZ5Fs8 (FLASH_SDKR)

Address offset: 0x24

Reset value: 32’b0000 0000 0000 0000 000X XXXX 000X XXXX, f£_LFEE(I (POR/BOR/OBL_LAUNCH)

FERS, M flash information memory BUIEINF 15 XIS BN AYE, SAEiZEFES1EMAY option bit,

31 [ 30 [ 29 [ 28 [ 27| 26 [ 25 [ 24 [ 23 [ 22 [ 21 [ 2019 ] 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_ENDJ[3:0] Res | Res | Res | Res SDK_STRT[3:0]
RW[ RW [RW]RW RW][RW [ RW | RW

Bit Name R/W Function

31: 12 Reserved - -

11: 8 SDK_END[3:0] RW | SDK XigigEsrituilt, B—{UXIRAY STEP /3 2KB

7. 4 Reserved - -

3:0 SDK_STRTI[3:0] RW | SDK XigiFfaaitsit, S—XIRAY STEP /3 2KB

4.8.8. FLASH boot control (FLASH_BTCR)
Address offset: 0x28
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Reset value: 32 b0000 0000 0000 0000 XX00 0000 0000 0XXX, #E_EFE{i (POR/BOR/OBL_LAUNCH)
U, M flash information memory i option bytes XigsSEHHIBMNAYE, SAZE%Z7FE8ERAY option bit,

31 | 30 [ 29 [ 28 [ 27 [ 26 | 25 | 24 | 23 | 22 | 21 [ 20 [ 19 [ 18 [ 17 | 16
Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
nBOOT | BOOTO | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res BOOT_SIZE
1 . . . . . [2:0]
R R R
RwW RW W W W
Bit Name R/W Function
31: 16 Reserved
nBOOT1, BOOTO j&ZFEith shiET,
15 NBOOTL BEESHBIER
X0: MainFlash Bz
e Bap
11: Load Flash [z
14 BOOTO -
01: SRAM EE)
13: 3 Reserved
1564% Main flash &89 XIH{E/ Load Flash X1
000: 75 Load Flash X
001: 1KB (0x0800 5C00~0x0800 5FFF)
2: 0 BOOT_SIZE [2:0] RW

010: 2KB (0x0800 5800~0x0800 5FFF)
011: 3KB (0x0800 5400~0x0800 5FFF)

1xx: 4KB (0x0800 5000~0x0800 5FFF)

4.8.9.FLASH WRP ithlitZFFs8 (FLASH_WRPR)

Address offset: 0x2C
Reset value: 0x0000 XXXX
LS (POR/BOR/OBL_LAUNCH) BEHUS, M flash information memory BOEIR=T5 XiEiE HEMNAYE,

BNE[ZZF=5tEMNAY option bit,
31 | 30 [ 29 [ 28 [ 27 [ 26 [ 25 [ 24 [ 23 [ 22 [21[20]19 ] 18] 17 ] 16

Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res WRPJ5:0]
RW [ RW [ RW [ RW [ RW [ RW

Bit Name R/W Function
31: 6 Reserved - -

0: sector[y]#{FF
5: 0 WRP RW 1 1: sector[y]T{5r

y=0~5

4.8.10. FLASH IBiRRBIEESFEE(FLASH_STCR)

Address offset: 0x90

Reset value: 0x0000 6400
| 31 [ 30 | 29 | 28 [ 27 | 26 | 25 [ 24 [ 23 [ 22 [ 22 | 20 | 19 | 18 | 17 ] 16 |
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Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 I 6 5 4 3 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 szlsue; Function
31: 8 Reserved
FLASH FERRASEIHE(ET HSI_10M AI$hATIT£1E8)
BRFATEERE LS| & LSE BY, FREEMIANEITIE
INFE, RIS FRRAIEE (T LS| 5
LSE AEGFRIEHES, EFRIZINEE) .
LfFpeizINaent, BHEANRENFMEBFEHAAN Flash 2bF
15: 8 SLEEP_TIME RW 0x64 R RS -
tusi_1om * SLEEP_TIME
Note:
tus_1om 9 HSI_10M HYFEIER;
JIHHR Flash THEERVIEHS, ASFHRENREEBEFREN
0x28,
7.1 Reserved - - -
FLASH BEARIETfERE
0 SLEEP_EN RW 0 1: enable flash sleep
0: disable flash sleep
4.8.11. FLASH TSO &1F&88 (FLASH_TSO0)

Address offset: 0x100

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res Res | Res Res | Res TSO
RW [RW [RW | RW | RW | RW | RW [ RW | RW
Bit Name R/W il Function
Value
31: 9 Reserved
BT EH EHIE information XFERIHBHHIEEE, B
SIRIEFES, LASCHIRSM HSI SRR =R SR 8)RVED
=R
8: 0 TSO RW Ox XXXX
{R1Z1E Flash Ba0 T HEHER :
24MHz REETFRTENE : OXIFFF 011C
48MHz B EEFFREE: Ox1FFF 0130
4.8.12. FLASH TS1 &1Fg (FLASH_TS1)

Address offset: 0x104

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16

Res Res Res Res Res Res Res Res

Res Res Res Res Res Res Res Res
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15 14 13 12 11 10 9 | 8 ] 7 ] 6 ] 5 ] 4] 3] 211171 o0
Res | Res | Res | Res | Res | Res TS1
RW [RW |RW |RW | RW | RW [ RW | RW | RW | RW

Reset

Bit Name R/W Function
Value
31: 10 Reserved

EBITEH IEHUE information XAERIBHHIEEE, B
SIRIESTEEE, LASCEIRIRL HSI SRR E i alavit

9: 0 TS1 RW Ox XXXX i,
{R1Z1E Flash BRI T ibhER :
24MHz BROE(EERUEIE: OX1FFF 011C
A8MHz R EETFRMENE : OX1FFF 0130

4.8.13. FLASH TS2P Z1782 (FLASH_TS2P)

Address offset: 0x108

Reset value: 0x0000 xxxx

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

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

Res | Res | Res | Res | Res | Res | Res TS2P
RW [RW [RW [RW [ RW | RW | RW [ RW [ RW

Bit Name R/W 5:;?; Function

31: 9 Reserved - - -
IEETEH ERYE information XAERIMEHEAEEE, BA
STRIESTEEE, LASCEIRIRL HS| SRR ai S i aladse

8: 0 TS2P RW 0x XXXX B,
{RIF1E Flash BUSN T HEEPT :
24MHz BOE(ETFREIE: OX1FFF 0120
48MHz REEEfFRtE : OXIFFF 0134

4.8.14. FLASH TPS3 &F1F88 (FLASH_TPS3)

Address offset: 0x10C

Reset value: 0x0000 xxxx
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res | Res Res | Res | Res Res | Res | Res Res | Res | Res Res Res

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

Res | Res | Res | Res TPS3
RW [RW [RW [RW [ RW [RW [RW [ RW [ RW [ RW [ RW | RW

Bit Name R/W Rzl Function
Value

31: 12 Reserved

HEITIE M EAE information RABRIEIAOEUE, BA
IINEHFEE, LASCHIRTRL HSI| SRR BRI IERED
=R

{RIF(E Flash FIA0 T HBHER -

11: O TPS3 RW 0x XXXX
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Reset

Bit Name R/W value

Function

24MHz BOE(EFRUBIE: Ox1FFF 0120
48MHz BROEEETERUIE : OX1FFF 0134

4.8.15. FLASH TS3 &fFs8 (FLASH_TS3)

Address offset: 0x110

Reset value: 0x0000 xxxx

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

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

Res Res Res Res Res Res Res TS3

RW [RW [ RW [RW [ RW [ RW [ RW | RW | RW

Reset

Bit Name R/W value Function

31: 9 Reserved
BT IFHE information KAERIMEHHAIEEE, B
SIRIESTEEE, LASCEINIR. HS| SRZRpr = agi S i aladse

8: 0 TS3 RW 0x XXXX &
{RIZ1E Flash RGN T HEER :
24MHz BB Ox1FFF 011C
48MHz BOE(ETEREE : OX1FFF 0130

4.8.16. FLASH I8E (PAGE ERASE) TPE register (FLASH_PERTPE)

Address offset: 0x114

Reset value: 0x0001 xxxx

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

RW |RW [RW | RW [RW |RW [RW |RW [RW [RW [RW |RW [RW [ RW [ RW | RW

Bit Name R/W sglsueé Function
31: 18 Reserved
BT IR FHE information XAERIBHEATEGE, B
XIRIEFfFRs, IASCEIXGRL HSI SRR RANR S i R E
17: 0 PERTPE RW Ox XXXX K
{R7F1E Flash BUE0 T HBIERY :
24MHz ROEEFRIEIE . Ox1FFF 0124
48MHz REFE(ETZRENE . Ox1FFF 0138

4.8.17. FLASH SECTOR/MASS ERASE TPE &1F88 (FLASH_SMERTPE)

Address offset: 0x118

Reset value: 0x0001 xxxx
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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 SMERTPE
RW RW

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

SMERTPE
RW [ RW [RW [ RW |[RW [RW [RW [RW [RW [|RW [RW [RW [RW [ RW | RW | RW
Bit Name R/W Reset Function
Value
31: 18 Reserved

HHEITIEHIERAE information KABRIEHHAOEUE, B
IRIE1FEE, LASCIIRIR HS| SRR AR SRHIERYED
=R

{RIF(E Flash FIA0 TR HBIER :

24MHz BUEETFRMEIE: OX1FFF 0128

48MHz BOEETERUBLE: Ox1IFFF 013C

17: 0 SMERTPE RW 0x XXXX

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

Reset value: 0x0000 xxxx

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

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

Bit Name R/W \F;ZISue; Function
31: 16 Reserved
BT EHERIE information XIBRIBUHIEERE, B
SR ESTFEE, LASCHIXSR HSI| SR ERE ST EIRIED
15: 0 PRGTPE RW 0x XXXX K.
{R1F1E Flash B9a0 T ithER :
24MHz BBt Ox1FFF 012C
48MHz BOE(ETERUbIE: OX1FFF 0140

4.8.19. FLASH PRE-PROGRAM TPE &7728 (FLASH_PRETPE)

Address offset: 0x120

Reset value: 0x0000 xxxx

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

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

Bit Name R/W Rzl Function
Value

31: 14 Reserved
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13:

PRETPE

RW

0x12CO0

BT IEHIERAE information ABRIEUAOEUE, BA
STRE1FES, LASCHIRIR HS| SRR ERVRSRIERED
=R

{R1F(E Flash FIAN TR HBIER -

24MHz REEFRIEIE: OXIFFF 012C

A8MHz BOEETFRUBLE: Ox1IFFF 0140
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5. BiEE
5.1. HiR

5.1.1. BiFEE

VCCA VCCA domain
[ Apc | | cowp |
l [ LsE]| [si] [Hsl]
5 FLASH
VDD domain
VCC domain
POR
PDR BOR
vec[ o VR VDDe ’ CPU Core/Digital Peripherals ‘
BG \VDD1
’HSI_lOM‘ ’ I0_CTRL ‘
PMU
’ IWDG ‘ ’ LPTIMER‘
veeo VCCIO domain
VDDA 10 Ring ’ PWR_Acon‘ ’ RCC_Acon ‘
[ DDP
PWR_CRI18]
VDDA
5-1 BBIRIEE]
= 5-1 EiEEE]
wS | BiF BiR(E iR
1 \Yele! 1.7V~55V BIERERH S HIRMERIR, BEMBERY: SBoiElEag,
LEREBDIEIESYHER, VCC PAD (tZEJigit&aidenyE
, oo » M ARSI, RET (tBATE MR
PAD) .
3 VCCIO 1.7V~55V #4510 {18, £BF vCC PAD

5.2. BERDEE

ORI TR

B MR (Main regulator) FESRIEEIEITIRSEIHREIIE.
B LPR (low power regulator) 7E stop 82T\, IRMHE{KINFEAVERE,

FECHIETEL, MRERFFIIE, #it 1.2V EBE, LPR XA,
£ stop =30, ATHIHREN MR B LPR {3,
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5.3. HIESHEEER

AINE E X R ESEE

B Range 1: Sl¥658E

MR Bt HBENE 1.2V, RARHIERA LIS TERRA 48MHz T,

B Range 2: {KIEBE

RELHCRLT stop BRE, ARFRKEHNZEE, BB REYT LPR &(FA.

5.4. HiREE

5.4.1. ERE{I (POR)/THE( (PDR)/RES( (BOR)

G HAWIELT POR/PDR &R, A H1REt BRI TREM, ZEREZSFMENZ FEMRIFLIE,

PRY POR/PDR b, IASEHLY BOR (brown outreset) , BOR{NBILUBILIEINIF T, #HITEREFNXAE
1E.

% BOR ##JF8Y, BOR HSHERLUBITSEINF 5 TEE, B A RN REReT LA EIRACE.

A

vee
VBORRS
VBORF8
VBORR?
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr VBORF7
VBORR6
VBORF6
VBORR5
VBORF5
VBORR4 |
R VBORF4
VBORR3 |-
I s s VBORF3
VBORR2 |-
A VBORF2
VBORRL f—mmmmemee
VBORF1
VPOR
VPDR

tRSTTEMPO< »

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. {10 #E 4= il

RERET, TRERFRERREMNZE, EANERSTEITEN, & CPUARATERFETIFN, ©hF
HENEIIFERTC, FIaN, BFFIMEBEMRT. ARTLAETHFE. IREERTIE). MREER BHfThits.

6.1. {RINFEERI

6.1.1 {RIHFERA N A

OREEREITEAZSI, B 3 METhFEERD:
®  Sleep mode: CPU R3#XE (NVIC, SysTick FI{F) , IMRATLAEENRISI(E. (BINAEEE
DIRTAFRUER, R TARERERIANZIEIR) .

B Stop mode: Zi&E T SRAM FISZREHNINELREE, HSI XM,

B Deep Stop mode: iZIEI T SRAM FISFRRIRSREF, HSI X,

f£ stop #Rz(, LSIF]LSE AILMRIFTAE, LPTIMER FrAILURIFI(E. BRZERI TSRERAITIFRER,
SR,

£ stop T, XIRMAY VRAASATHRIRMHES, 186 MREE LPR i, = LPR (RS, BRIFEAKX
P, {BMREERTIEIRIS, ZHfRIF MR HEBIIER, ©RIFERA, BRI EHREIRERE

It5h, EEETEN TR LB M5 ARERINFE:

B [HERFAS R

B STAMERRIINR, RIFFNRESER (RFHT AR RAT¢)

2= 6-1 RINFEEAFFR

st HEA IR IRRERY SRS SRR voltage reguator
WFI or Return y =
Sleep from ISR ARl | TENE e o
(sleep-now or RiEZ . F @ x
S|eep_0n_exit) WFE uﬁ@é%{q: _H\'i]—t:ﬁ *nﬁj%qhﬁ;ﬂﬁ;u[ﬁ]o
SLEEPDEEP bit 1%12@3%?9 HSISYSi HSI X4; HEEE
%: \F,eVeFtL ?r: , E(%F?.ine fﬁSI RIF | LSIF0LSE AlGRFsE X, Fx, W
Stop/ Deep ISR or XTI B HAStop | LPTIMER. IWDG: HIIX{4 | SRHE | @y &
Stop 3. WFE T AR | mEes T, BE | wmE
PG R T ffvﬁf) C|EBE R | oS ReC S8 1.211.0V
G LsimLsE | T pri BT T, L
1 REEEE VR ARSI MR, Z88HN sleep &z,
6.1.2. FT{EIR TRITNEE
% 6-2 FI{F&E T~a9ZhEE (9
o —— Stop
Mg =T Sleep " VR@LPR or VR@MR IREERE
CPU Y - -
Flash memory Y Y - @)
SRAM Y o® _@ ]
Brown-out reset (BOR) Y Y ©) (0]
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MR

i
dl

Sleep

Stop

VR@LPR or VR@MR

IREERESD

HSI

LSI

LSE

LSE Clock Security System
(CSS)

USART1

USART2

12C

SPI1

SPI2

ADC

COMP1/COMP2

Temperature sensor

Timers(TIM1/TIM14)

LPTIM

IWDG

OO

SysTick timer

CRC

O|0|0|0|0|0|0|0|0|0|0|0|0|0| © |O|0|0

O|0|0|0|0|0|0|0|0|0|0|0|0|0| © |O|0|0

GPIOs

)

R
2.
E3.
¥4
5.

6.2.

6.2.1.3#\ sleep mode

6.2.2.1BH sleep mode

Y = Yes (fiEg€); O = Optional (BRIAXRH], ATLAER{HERE);

Flash " TE, {(BFERSTPRHE, EAREIDFBRE.
SRAM BYRSEFA] LASRFFEE K.
SRAM A TE, (BFEAJHEM, HAREDFRE.
BN stop #EZHT, WRFEEET LSE CSS, M LSE CSS WA, SRERSE, FiHA NMI &

i
o

Sleep mode

- = Not available

Bid1T WFI(wait for interrupt)gk& WFE(wait for event)ig<, HNERE, BURT Cortex MO+HIER S
5257 esAY SLEEPONEXIT (i, BFFHeIISATH N EERRIEZCRIH.
B Sleep-now:F15R SLEEPONEXIT fii2 0, W4T WFI 5¢& WFE 5, MZEIHNERE.

B Sleep-on-exit: {15 SLEEPONEXIT iZ2 1, WZHEHRMSHRFMT ISR AT, HNERE.
HEERER, TR 10 5ISETER BRI,

SNERAE WRIENEEIRIZSS, 5 NVIC SRIGAMEMIIMR FRTRT LUES A MBEIRARTUIREE,

SNSRA WFE ENBIRIETY, B— NS4, CHEHEREN. MESATLIBIA A4
B ESMRISHIZ SRR NT, MAREREMETHIEFIEE (NVIC) , FHFEE Cortex MO+HJ SEVON-
PEND fiI, =AM WFE IREEFAREEMITRS, SMEART pending fF14M& NVIC IRQ i&i& pending {i
(£ NVIC R9hiTERR pending 57788) SR,
m HE, REIMNPSENE EXTI ine HEHER, X CPU M WFE IRERSAKEHITRT, AsEksMEH

#f pending {3z, E(EXINEIZES Line B NVIC IRQ iBIE pending (iR BWE(L.

ZE B ERGHIREERIE], FRIREETIHATIRLRZRRTE,

2% 6-3 Sleep-now

Sleep-now ‘

ik
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WFI 2i& WFE, F#H:
HENFT - SLEEPDEEP =0 H#E
SLEEPONEXIT = 0

NSRBI WFI FENREEIRRT, WBHSTUE: lf.

B WRIEE WFE ENRURERRIRR, WERHARE: REESM.
IERBERIER 7
2k 6-4 Sleep-on-exit
Sleep-on-exit R
WFI, #H:
HABLR - SLEEPDEEP =0 #H
SLEEPONEXIT =1
BHA R
IERBERIER 7

6.3. Stop mode

Stop H&ILEET Cortex-MO+ASREREIRIARISIMRESHAOI 112, VR JLAKECE L MR 5¢E LPR {8,
EiztE T, HSI#EKHE, SRAM FIFFRABTLTRERTS, LSl LSE. LPTIMER, IWDG AJH#HEER
BT, RIFEIREERIERSY RCCIBESRIFTIE, HR VCORE IS ERAIBT M N K .

£ stop BT, FrBH 10 5IBMAFIRIER B TEIERIVAE.

6.3.1.3#\ stop mode

NTH—EIFE stop BHRXAIINFE, EE PWR_CR.LPR=1H/, VR BJLU#AN LPR fH,

NERIEFEFHAT flash BHRER(E, N stop IHHAIHNSIIER, EEFERRARER (BT
FLASH_SR Z178300 BSY I HRIRE CmiE. SiRfF) .

AN APB B\Z FRUBREIEMET, N stop IRRXAIHNESFIER, BEI APB AR (BEEHEH) .

6.3.2.1BH stop mode

BT EIREESHRY stop RIS, HSIRIEFRIEARFRTH.
£ stop 1, SR VR LT LPRKZ, MM stop EIEEEE E/MIISEIEIR.
£ stop B, #NFR VR &F MRIRZ, BimEFESA, BIRENESERLD,
2K 6-5 stop mode
Stop mode A
WFI(wait for interrupt) B& WFE (wait for event) , FH:
BEIRE:
1) JBid PWR_CRHEJLPR{, % VR IT{F£ MRE&E LPR T
2) &TPWR_CRH MRRDY_TIME ] FLS_SLPTIME EZ& MR F1 FLASH YItREERt E)
ZE/s Cortex MO+HY SLEEPDEEP {3
Note:
ATHA stop &3, FA EXTI line B9 pending fif (EXTI_PR &57F88) . FTEYMEAYHIT
pending i, SR, BN, HA stop BATTISGHRIIH, EFHEHNIT.
AESRIFEDWRTEE9E, WHFREREEFLSXANGEN : FESKAZ MERARI S,
&5 HSI EAR eI,
NIEIEIREERTIE), TEH stop (AT, RFERFROZECE NIEE HS| SSRATER,
RCC_CFGR Z77=809 HPRE 184 0, BNITEIEE SR HTRAT I SIEFERI MR T,

HEATT
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Stop mode Hhk
ANER{ERT WFI N stop 18R :
HERECERHBTETURT EXTI line (FERZAY EXTI FREREIEZHAE NVIC HfEgE
B WS WFE 3 stop 1&ixt:
HAIRECE R HHEIURY EXTI line
CPU SEVONPEND &1z TRIFET pending fi

LPR F| MR MaEERTE]+
MEEREFEIR HS| IRAEERTIE] +
flash MEEZATE]

6.4. MHERFEIRREZE

EERSTENAT, REHEBAR (SYSCLK, HCLK, PCLK) AJLUEISTRS SRE 17 RaBe B 2SR PHE.
XLETRSy SRER D AT AR FRSRAEE N BERRARTURD, PERIMRATSAER,

LEFTTERRSAER (32.768 kHz) , FERIGE/N\RITHFE, TETLURERESR (MR) RIRSBENEE
{Z (PWR_CR1 Z7788HY BIAS_CR[3:0]) , ff MR BEBHIIIFEAKIERE. EBETEMNZTIHERFRT IR,
[EEE MR BUIKANEEN. R, HERHBHREHANESIE TR, MiZSEA MR (3REI8EN, B
RER IS TR,

6.5. JMZBIPPIIE

HFEIERETERI, AJLEEAEEIERNIMRAFIER0 AHB B3 (HCLK) #1APB 3§ (PCLK) ,
LABEERTNAE.
AT H—TIHRAEREIRIEICRITNRE, FMRAIRISTATLATERT WFI B0 WFE 15< ZRIIFE.

6.6. BRERSEFES
ZIMEEISESE T LUEIT half-word 5¢& word ijia],

6.6.1. EBiFIEHIFFSS 1 (PWR_CR1)

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

31 | 30 29 28 27 | 26 | 25 | 24 | 23 | 22 | 21 20 19 18 17 16
HSI
R | R Res Res R|R|Re|ReE|R|R|R Res ON SRAM_RET | SRAM_ | R
es | es es | es S S es | es | es _CT _DLP RET es
RL
R
RW RW RW W
15 | 14 13 12 11 | 10| 9 8 7 6 5 4 3 2 1 0
FLS_SLP- R R Re | Re R R R BIAS_CR .
LPR TIME[1:0] es | es 5 5 es | es | es SEL BIAS_CR[3:0]
RW RW RW RW
Bit Name R/W Reset Function
Value
31:20 Reserved - - Reserved
M Stop tE{EEERT, HSI FTFHAIEHEH),
19 HSION_CTRL RW 0 0: &5 MRIZER, fHREHSI;
1: 5 VR RERFTF, BIIREERSIZZIGERE HSI,
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Deep Stop &z, F SRAM retention F3 /{4
18 SRAM_RETV_DLP | RW 1'b1 1: SRAM EB/EIR#Z LDO fii—EL
0: SRAM EB[E{EEESE;

Stop #2=, F SRAM retention EBJEi54]

17 SRAM_RETV RW 1b 1 1: SRAM EBEEREZF LDO HitH—5;
0: SRAM EBJE/9{REBJE;
RINFEE RS
LPR=2'b00, MR {E8 stop &z,
15:14 LPR - 0 LPR =2'b01,LPR {E8J stop &z,

LPR =2'b10, {RE8
LPR =2'b11, {RE&

Stop I IGEERT T, £ HSIFAES, 1E FLASH &{/ERIE

E15HTIE.
2'b00: 5us
2'b01: 2us

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

i YiZSEFRIREN 2b11 B, FKIRIREESEMN SRAM HYT
f2FF, M3F FLASH, FEEFELIEREN TEFEASE
3us AiAIE] FLASH,

11:5 Reserved - - Reserved

FBTFEE MR (RERRKE BIAS_CR H7ssficE, 1£2KE
information memory Y Factory config. bytes XAJNEL

4 BIAS CR SEL | RW 0 i
0: ¥EIESKE Factory config. bytes XEUHNEL
1: %2k E BIAS_CR 7728
MR (RERREE.

3.0 BIAS_CR RW 4’b0000 4’b0000:
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7.8

SRRIRTAMEN, DBIR: BFEEMIRREN.

7.1. S|E

7.1.1. BBiRERL

BRIRSMICAESFRBE e, EUT/UMMERT4E:
m _TES{I (POR/PDR)
m  RXEEfI (BOR)

7.1.2. RRENL

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

NRST ERINERL

WZE RERI(WDG)

SYSRESETREQ &1

EFTINEEIFHER (OBL)

EJEEI (POR/PDR, BOR)

Bd1GE RCC_CSR HFestISAARRAL, AITLURBISRLR.

7.1.3.NRST &Ml (external reset)

J&@IZ option byte(NRST_MODE {i7)f9%%k, NRST ERITTLAKECER MR RN, (BARESNIEIF 151
®) -

m SN

IZERXT, 7 NRST Bl HHAIBEHISMESHEBREINIEE, ER2CHRER=ENERE NRST
B EREH,

EZECEEIT, GPIO RY PCO TR,

XJ NRST EHEIEERISIE, RIHFIE NRST SNEHE 40us BE, DTFZEENSSIBHIER.

m GPIO

E%ZERT, ZERTTLARIERER GPIO, BI PCO, BRI EMEMINEEET. SHEMASHTFHE
FeE, FERREEEIE L.
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VCC

Rev 20us filter
Rt j : nNDCT ]

4>[J M Filter
WWDG rstn  ——|
IWDG rstn — Sysrstn
Softwarerstn——» & ——»
POR/PDR rstn———|
I(B)OR rstn ::

BL
»| HSI_10M rstn

7-1 EfUFBEECE
7.1.4. BI S
SIMSTE .
7,15 RS

BT BRI ARM MO+HI-h IS 2525778800 SYSRESETREQ fiz, AISCHURIFE(.

7.1.6. BHIBIAFRH S

BT ELE FLASH_CR.OBL_LAUNCH=1 F=4E&ERFH a4, NEEREHERINE.
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8. B3¢
8.1. MR

8.1.1.JMERSIERTER(HSE bypass)

m SNERESERER PAGHIN;
B HSMEREIMESERERS, PA6 BiahfiEREX 10 RUMAfERE; B PA6 FIL(F) GPIO fEA.

8.1.2. SMARRERI S LSE

HMNER(FIRATER (LSE) REFAEE:

B EYIMNERR, ECAMEREIRER, F4E 32.768 kHz RBITMES

B EEMIMERS R ERR

RCC_BDCR 772810 LSERDY #rx B~ 7 LSE EBFaE. LSE nJLAUEY LSEON An#fTHEE X, I
NRESRILUEID LSE_DRV[1:.0#1TE7,

YMERAIEHIE (LSE bypass)

ZER T, RS THMERET SR, 24EIE RCC_CR Y LSEBYP #1 LSEON i RZIE,

8.1.3. NEBSIERIH HSI
NEREIRETER, (EACHRARMMREEIIRIR. HSI BRI OSRERIZITRY 24MHz §1 48MHz,

8.1.4. AEREERISH LS

REKEERTER, {F79 IWDG #1LPTIM RIRISR, LARSEAS A REIE TR SR . ZRIFrhOsRRiRit
£ 32.768KHz,
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8.2. HI%hiyd

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

LSIRC to IWDG,_
32.768kH7 | g

[PSC32 ouT LSE
to PWR
32.768kHz LSE .
[PSC32 IN | Clock
detector To AHB bus, core, memory N
AHB . v
L | pRrESC l FCLK Cortex free-running clock >
LSE /1, 2..512 To Cortex system timer
LSI
HSE
MCO SYSCLK L | Pézgc PCLK  To APB periphrals .
[—————- /1..128 /1,2,4,8,16
HS| PCLK_
HSI RC | LSE to LPTIM
24/48 MHz LsI E—
PCLK
to COMP
LSG
HSIDIV CLK
LSE to ADC
HSH >
[}—FAS HSE | |sysCLK |
LS| ’ If(APB prescaler=1) x1,
HSISYS else x2
TIM_PCLK

8-1 RS TPLEHE]

8.3. HHTELESR (CSS)

AP 2 RZA R LIRS, EXMER T, LSENERERES, R MENIIEEITH. XA LSE #
KiflfE, BERaIREtERIE,
WSRTE LSE L RIIEHEHMEIR, LSE SWHEIXT, IMERSEMHHELS TIM1 (B ERTES) 1 TIM14
(EBEAEATEE) BNRNEMNE, Hr-EhimBsienZiEiR (Clock Security System Interrupt CSSI) , #Hifse
F MCU HHTHRFUSR(E, CSSI#5E#EEl Cortex-MO+HJ NMI (Non-maskable interrupt) exception [E1£,
Note: —B CSS #ffge, FEUNR LSE BIEEIR, PS4 CSS HlfT, HBEFE—1 NMI, iZ NMIE
THrT, BEZ CSS hiERfiErR. Eit, £ NMI R IEER B ie B H S 7es
(RCC_CICR) EBRY CSSC {i3kiEbR CSS Hlf,
R LSE B E [ENBIERFR T, HHERESHE AN HENNIRE LSI, BErYXE LSE,

8.4. WHEIthEESD

ATHERENA, T8 BOM A, LURENERNFER, FECHIZHITHEHI0E. BT TR MCO
55 (Fo) B GPIO RS RAINEECIIAT thiEHINRE,
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7 8-1 tHAT AR
RdhiE MCO EJfgih BRI $il5
HSI
SYSCLK
HSE(bypass)
LSE
LSI

R 43T MCO RISHEI TR, AR GPIO AF IHAEA MCO HIRRIAMER, MCO TTREST4FEHRI,
EEETTZERATE,

8.5. TIM14 PIZBFASMER AT Eh s H

BATREE. BE. ITZREFFER, SERERITRE (W0 HSI. LS| F) AIRHIIERISR. BEit, F
ERERFINE TIPSR USRI — U B F R SIERA SR TRUE.

MR HERGIENERRIRE . ARFIINPMERETHE, BESINEESHIRERH, 1wl
PR, Afa, BYRAUENERRRESEL, NMsCHlaSRuEr BRI,

L L <

8.5.1. HSI B fE

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

EXFRERETENIUE (fI20 HSIULSE RILLR) , BESPHMIIRRILEERX. R, NE
RUERAAT

f&B) LSE (ESEEAGZEAY HSI BTt EEiE, RInTXAERE i EHRITIE. FIR LSE HNSRE
(ppm %) , AFEELAE—oPERER AR, FAEIXI RS THIERMEEER. T2, BERE
ERXRAVERRE.

HSI iRZeI9IRBEH I BN ERAREN, BxTFAPhE.

TIM14

TIH_RMP[1:0]

GPIO
T
MCO

8-2 SRFME S TIM14 HEkiE

Timer 14 FEARBRBERILAZ GPIO BECHARAANH, XWFIXLAtha0EE, 28 d TIM14_OR By
TI1_RMP[1:01557=8LIAY, PUFMEEEEAN TR

> TIM14 @& 1 &E5Z GPIO

> TIM14 1818 11&EE%E MCO (Microcontroller clock output)
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R34

—BENE HSI BHERE, BEl, BRRELE, RGBT HRESE, NS
HERIERT.

BT MCO multiplexer ZE#Z LSE E TIM14 i&@i& 1 FUBIAFER, EEEBRZMEEERINE HSI (XMER
T, HSI ROZIREANRFEHIR) . XYEELE LSE [FSHUZIGHREIRT HSI BF$RMIRYTHEL, XEERIHLE
R TR RN EE.

XBRFESFATINZRIRTE LSE BRE (ppm) , FARELMERNSHRRERIPIITMIR, AEX
RHPRETRUE, LAMERTIZ, BE. BEEXIBIERTR.

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

IZELHNFNEAFRERISENNER (Fkal, HSILSE Mtb=R) : ERERTmS SR T HRIZRAILL
KRR, REE, EEXRNT.

8.5.2.LSI ufE

5 HSI —#, LS| B iRbSSRBE. BE. TZ2REFHEMMmEEER, LS RERBASEM
FHRER KR HSI SHITIRIE, RERIES HSI KL,

LSI B9RERIERE LS| AY%IHFN TIM14 AU NFER.
8.6. SE{I/I#hFFE

ZAERAYES 1S T LA word(32bit). half-word (16bit) 0 byte (8bit) i[al,

8.6.1. RIth=HIFF=R (RCC_CR)

Address offset:0x00
Reset value:0x0000 0100

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res HESNE Res Res
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res HSIDIV[2:0] I';DS\I( Res HSION | Res | Res | Res | Res | Res | Res | Res | Res
RW R RW RW
Bit Name R/W Reset Value Function
31:19 Reserved - - Reserved
HNERRTEP{sERE :
18 HSEEN RW 0 1.HSE bypass {8
2.HSE bypass A~sgE
17:14 Reserved - - Reserved

HSI B R 3REREL.

AHEHIXLALRE HSI IDIREREL, 74 HSISYS Bt
000: 1

001: 2
010: 4
011: 8
100: 16
101: 32

13:11 HSIDIV[2:0] RW 0
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Bit Name R/W Reset Value Function
110: 64

111: 128

HSI B ESIRE.

T E{UZRER HSI OSC f8xE. ZAIRBE = HSION=1 B4
BR.

0: HSI OSC @B HEET;

1: HSI OSC #&F T,

4 HSION j5&f5, HSIRDY 3ZBHHK.
9 Reserved - - Reserved

HSI BF$iMERE, AT ABRFTETIZAL,
LN stop BT, BEEERIZNAL, ZE1EHSI,
A HS| WEIESEEHERIER G (BB stop 1

10 HSIRDY R 0

8 HSION RW 1
=) .
0: HSI k4
1: HSIFIF
7.0 Reserved - - Reserved

8.6.2. WERRISHIEEHESH TR (RCC_ICSCR)

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

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 1 6 | 5] 4 3 2 1 0
HSI_FS[2:0] HSI_TRIM[12:0]
RW [RW [ RW | RW [ RW | RW | RW [RW [RW[RW [RW[RW [ RW [ RW | RW | RW

Bit Name R/W Reset Value Function
31:28 Reserved - RE]
RERMEERT$ LS| FaERTEhER
11: 256 4 LSI BfthfEER
27:26 LSI_STARTUP RW 2’b00 10: 64 4 LSI B4$9/EER
01: 16 4 LSI Ff$4/EHA
00: 4 LS| Af$hEHA

25 Reserved

WEMEEREREEE, BIRE, PEMRERTEaT LA
H 32.768KHz,

FEBESHEESIBHEE (FFHTE OxLFFF 0144)
BANiZEFET, LU LS| FFEmHIR THIRE.
RE(EIRTFIE Flash BRI :

32.768KHz X/E(EHENE : OX1FFF 0144
REIZSFeREHTHE, 818 (&) 1, FLSI
R HHSTERIE (OFl) 29 0.2%,

HSI SRj5sE :

100:24MHz
101:48MHz

>=110: {RE8

24:16 LSI_TRIM RW OxOFF

15:13 HSI_FS RW 3’b000
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Bit

Name

R/W Reset Value

Function

FHRE, BOAERE 24MHz,

12:0

HSI_TRIM

RW Ox10FF

A PR L

EISHEAAE HSI 24MHz FOBRAROEE, FIERSE

HIEE (FFHTE OXLFFF 0100) BAiZEfFee,

WHBIHEHIFRAE information RABRIHHHIEERE, B

NiZE57788, LU HS| 5 HIRR TRIRE.

{RIFAE Flash A9 T HBLER :

24MHz RRAEETFREIE . OxLFFF 0100

48MHz RAEBEFFREIE . Ox1IFFF 0104

BEMIZEFREARERS, BILUZEAFUE, &

KiZzZreasE, B8 (&) 1, W HSI AR
(/%) £90.1%,

8.6.3. ¥ HEcESTFaS (RCC_CFGR)

Address offset:0x08
Reset value:0x0000 0000

31

30 [29 [28 [27

26 [25 [24

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 [12 11

10 [9 | 8

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/IW Reset Value

Function

31

Reserved

Reserved

30:28

MCOPRE[2:0]

RW 0

MCO (microcontroller clock output) 3REREL. B4
XL, &8 MCO BIHAIDIREREL:

000: 1
001: 2
010: 4
011: 8
100: 16

101: 32

110: 64

111: 128

HETFTE MCO HIHH(FRERT, IREIXLAL,

27

Reserved

Reserved

26:24

MCOSEL[2:0]

RwW 0

MCO &%

000: ;RBRTER, MCO HHAfEEE
001: SYSCLK

010: {88

011: HSI

100: HSE

101: {RE8
110: LSl
111: LSE

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

23:15

Reserved

Reserved
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Bit

Name

RIW

Reset Value

Function

14:12

PPRE[2:0]

RW

IZNIAEREEE], T FEE PCLK B, Bi8E8 HCLK By
pap it L (N

/]

[
o
[y

o ~ N P

111: 16

11:8

HPRE[3:0]

RW

AHB BT SREEL.
S EZAL, AT FE HCLK Adfh, BiRE SYSCLK 89
DINEREOT:

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

ATRERRERELE, FERE VREBREREESER
%0
T ENORRTIRDIRERE.

7:6

Reserved

Reserved

5:3

SWS[2:0]

RFRT IR AL
XTI ERREAHER], R RIS B ER GeRd
e

000: HSISYS
001: HSE

010: {RE8
0l11: LSl

100: LSE
Others: Reserved

2:0

SW[2:0]

RW

BRI PIRIERAL

IXEENTERER RIS, FARIEER SR
000: HSISYS
001: HSE

010: 1R85
011: LSl
100: LSE

HE: Reserved
FE4ECE 9 HSISYS IEREIE:
1) EGM stop IREH

8.6.4. JMERRISHIRIZHIFHTFER (RCC_ECSCR)

Address offset:0x10

Reset value: 0x0001_0000

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

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | LSE STARTUP Res LSE DRIVER
RW RW

15 | 14 | 13 [ 12 | 112 | 10 9 8 6 5 4 3 | 2 1 | o

Res Res Res Res Res Res Res Res Res Res Res Res R(TS Re|s
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Bit Name R/W

Reset
Value

Function

31:18 Reserved RES

RER

21:20 | LSE_STARTUP | RW

0x0

LSE SRiRISERTENERR,
LSEBYP=0:

00:
01:
10:
11:

4096 /™ LSE RI$4/EHA;
2048 /™ LSE R4 /EHA;
8192 /N LSE AJ$Hh/EEHA;
TH3EE, B,

LSEBYP=1:

00:
01:
10:
11:

2048 /™ LSE AT$H/EEA;
1024 4 LSE RI$Hh/EER;
4096 4™ LSE Rt$4/EHA;
NtisEnte), EiEhd,

17:16 | LSE_DRIVER RW

0x10

{[FoES
00:
01:
10:
11:
E:
B8, WRENREIBOANITHFEA, IRENEESIHEERITHFE,

ERIRIXTRE IR,
E555RENRE
S5IRTNREND
BOAIRZNRES] ;
ESEIRENAE
FERERIRFE. AHEBERUNRBRIRINSESENEFRESRIIREN

(HE7%)

15:0 Reserved

8.6.5. BIfphAPlfifEEESFEE (RCC_CIER)

Address offset:0x18
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res Res
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res RBE:E Res RLDSYI?E RIIS?(llE
RW RW RW
Bit Name R/W Reset Value Function
31:4 Reserved - - Reserved
HSI B¢ ready HHT{ERE,
3 HSIRDYIE RW 0 0: ZIb
1: fFgk
2 Reserved - - Reserved
LSE B ready HRHfi{ERE.
1 LSERDYIE RW 0 0: Ik
1: fshRE
LS| B3 ready HRHfifsERE.
0 LSIRDYIE RW 0 0: Ik
1: fshRE

8.6.6. lpARItRESFae (RCC_CIFR)

Address offset:0x1C
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Reset value:0x0000 0000

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

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

LSE BI$hREREA (CSS) Hins.
LEBEHHEIN LSE OSC R $heMAd B i% 251728
9 LSECSSF R 0 0: LSE RY$@MISE IR =4 ;

1: LSE BEFaIsR M T=4 ;

E LSECSSC 1788 1 5=z,

8:4 Reserved - - Reserved

HSI ERRRTRR{AL

2 HSI #2EHE HSIRDYIE 5588, iZHBEERL. B4
3 HSIRDYF R 0 BB HSIRDYC i1, EFIZ{L,

0: FoH HSI 5 [EAIRI SR

1: BH HSI 3lEEaIRT ST

2 Res - - Reserved

LSE JERFHTRR{L

X LSE #2EFHH LSERDYIE {88, Z{HE4EN. 55
1 LSERDYF R 0 BT BRI LSERDYC fi, iEZIZAL,

0: 7oH LSE 5[ ERIRTER/ERHMT

1: BH LSE 3Eand g T

LSIEFHWRRAL

2 LSI#2EF B LSIRDYIE {88, ZIMEEFERL. i
0 LSIRDYF R 0 WBIT BRI LSIRDYC {37, i&EZIZAL,

0: 7oH LSI SICAIRTEPES T

1: BH LS| 5[ EABTshER Tl

8.6.7. IthPETiElRSFEE (RCC_CICR)

Address offset:0x20
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HSI LSE LSI
Res | Res | Res | Res | Res | Res | LSECSSC | Res | Res | Res | Res | Res RDYC Res RDYC | RDYC
W W W w
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved
LSE Rt RER%A (CSS) Hiiirtimz.
9 LSECSSC w 0 0: IRBFNH;
1: 5% LSECSSF fr&
8:4 Reserved - - Reserved
3 HSIRDYC wW 0 HSI EZITEESE.
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Bit Name R/W Reset Value Function
0: &BF.
1: 5B& HSIRDYF i,
2 Reserved - - Reserved
LSE /E&RinGm .
1 LSERDYC W 0 0: XB¥m.
1: 5B% LSERDYF fif,
LS| ERIREEE.
0 LSIRDYC W 0 0: XB¥m.
1: 5B% LSIRDYF {3,
8.6.8.1/0 ¥AS(iFFsE (RCC_IOPRSTR)
Address offset:0x24
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPIOC | GPIOB | GPIOA
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res RST RST RST
RW RW
Bit Name R/W Reset Value Function
31:3 Reserved - - Reserved
1/0 PortC E1:1,
2 GPIOCRST RW 0 0: no effect;
1: PortC I/0 £0:;
1/0 PortB £11.
1 GPIOBRST RW 0 0: REFNI;
1: PortB I/O &1
1/0 PortA &1,
0 GPIOARST RW 0 0: iZBW;
1: PortA I/O I
8.6.9. AHB IMEEISTFE (RCC_AHBRSTR)
Address offset:0x28
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CRC FLASH
Res | Res | Res RST Res | Res | Res RST Res | Res | Res | Res | Res | Res | Res | Res
RW RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
CRC & .,
12 CRCRST RW 0 . = ;%/E{
0: ;&BFM;
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1: CRCHRRENI;
11:9 Reserved - - Reserved
FLASH OIS,
8 FLASHRST RW 0 0: no effect;
1: FLASH EOEHREN;
7:0 Reserved - - Reserved
8.6.10. APB /M&EEIFTFeE 1 (RCC_APBRSTR1)

Address offset:0x2C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTIM PWR | DBG 12C
RST Res | Res RST | RST Res | Res | Res | Res | Res RST Res | Res | Res Res Res
RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
Bit Name R/W Reset Value Function
LP Timer #&h&E7,
31 LPTIMRST RW 0 0: REFNI;
1: ZIEHREN;
30:29 Reserved - - Reserved
Power EZOEHRE(I,
28 PWRRST RW 0 0: ;Z8=;
1: ZEHRE(;
MCU Debug #EHRE,
27 DBGRST RW 0 0: XBEF;
1: ZEHRE(;
26:22 Reserved - - Reserved
12C1 RS,
21 [2CRST RW 0 0: &REF;
1: ZEHRE(;
20:0 Reserved - - Reserved
8.6.11. APBIMZE(IFTFE?2 (RCC_APBRSTR?2)
Address offset:0x30
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
COMP COMP AD
Res Res Rse Res | Res Rse F;e Rse F;e 2 1 C Rse R;e Rse Res
RST RST RST
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SYS
TiM1 USART Re SPI TIM Re Re Re Re Re Re Re CF
4 1 S 1 1 s s s s Res Res Res s S s G
RST RST RST | RST RST
RW RW RW RW RW
Bit Name R/W Reset Value Function
31:23 Reserved - - Reserved
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Bit Name R/W Reset Value Function
COMP2 t&IREAI,
22 COMP2RST RW 0 0: RBEFM;
1: ZEREN;
COMP1 t&IREAI,
21 COMP1RST RW 0 0: RBEFM;
1: ZEREN;
ADC t&IRE(IL,
20 ADCRST RW 0 0: RBEFM;
1: ZIEREN;
19:16 Reserved - - Reserved
TIM14 #&RERI,
15 TIM14RST RW 0 0: ZBN;
1: ZEREN;
USART1 &SI,
14 USART1RST RW 0 0: RBEF;
1: ZEREN;
13 Reserved - - Reserved
SPI1 &HRE(I,
12 SPI1IRST RW 0 0: RBEF;
1: ZEREN;
TIM1 BHRE(L,
11 TIMIRST RW 0 0: RBEF;
1: ZIEREN;
10:1 Reserved - - Reserved
SYSCFG 1#&HRE I,
0 SYSCFGRST RWs 0 0: ZB¥Nm;
1: ZIRREN;
8.6.12. /O #FEZORIPEEESFES (RCC_IOPENR)
Address offset:0x34
Reset value:0x0000 0000
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 | 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res Res Res Res
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res GEINOC GEINOB GEINOA
RW RW RW
Bit Name R/W Reset Value Function
31:3 Reserved - - Reserved
/0 PortC Bf$#RE.
2 GPIOCEN RW 0 0: BFEhZELL;
1: AEMsEEE
/0 PortB AF$H{sFRE,
1 GPIOBEN RW 0 0: BFEhZELL;
1: AFEMsEEE
0 GPIOAEN RW 0 I/0 PortA A ${EEE.
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Bit Name R/W Reset Value Function
0: BAOPhELIE;
1: EJ$p{ERE

8.6.13. AHB JMERIHhEEESFES (RCC_AHBENR)

Address offset:0x38
Reset value:0x0000 0300

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res | Res | Res Res Res Res | Res | Res | Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CRC SRA- | FLASH
Res | Res | Res EN Res | Res MEN EN Res | Res | Res | Res | Res | Res Res Res
RW RW RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
CRC 1&HRTERMERE,
12 CRCEN RW 0 0: Z|F
1: {588
11:10 Reserved - - Reserved

HERERERXT, SRAM BT EEREEH

0: 7 sleep HRIIZIEHRATEPXF

9 SRAMEN RW 1 1: 7£ sleep iz iE AT s sERE

E: ZAHMXENE sleep HINIZIERAIRTSHERE, EEREGT
B2, IZERE AR XA

£ sleep 2T, FLASH RORF$MEREISH)

0: 7 sleep R IZIEHRAT PR

8 FLASHEN RW 1 1: 7E sleep IR iZIE ST ERE

i ZAHXEN sleep BRIVIZAERAIAETER(ERE, HEIERIEIT
B30, IZERA AR KA

7:0 Reserved - - Reserved

8.6.14. APB JMERIMERESTFEE 1 (RCC_APBENR1)

Address offset:0x3C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTIM PWR | DBG 12C
EN Res Res EN EN Res | Res | Res | Res | Res EN Res | Res | Res Res Res
RW RW RW RW
15 14 13 12 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 Timerl 1&bRA SRS,
31 LPTIMEN RW 0 0: E|F
1: {88
30:29 Reserved - - Reserved
THRE IR RS (R,
08 PWREN RW 0 {RIhFE I HIR SR AT PR
0: E|F
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Bit Name R/W Reset Value Function
1: {58E
Debug #EHRATER{ERE,
27 DBGEN RW 0 0: ik
1: {8
26:22 Reserved - - Reserved
12C1 HERATEP{ERE.
21 I2CEN RW 0 0: It
1: fFge
20:0 Reserved - - Reserved
8.6.15. APB JMEATh(EEESTFES 2 (RCC_APBENR2)
Address offset:0x40
Reset value:0x0000 0000
31 30 29 | 28 27 | 26 | 25 | 24 | 23 22 21 20 | 19 | 18 | 17 | 16
Res | Res | R® [ Res | Res | e | Re | Re | Re | SOW SO TP Re | Re | Re | o
EN EN EN
RW RW RW
15 14 13 | 12 11 | 10 | 9 8 7 6 5 4 3 2 1 0
SYS
T | T Re | T T Re fRe Re | Re | oo | pog | e | Re | Re | Re | CF
EN EN EN | EN EN
RW RW RW | RW RW
Bit Name R/W Reset Value Function
31:23 Reserved - - Reserved
COMP2 tEIRATEHEHRE,
22 COMP2EN RW 0 0: Ik
1: fFge
COMP1 tEIRATEHEHERE,
21 COMP1EN RW 0 0: Ik
1: fFge
ADC 1EIRATEHMEHRE,
20 ADCEN RW 0 0: It
1: fFge
19:16 Reserved - - Reserved
TIM14 1EIRATEREERE,
15 TIM14EN RW 0 0: It
1: {#HgE
USART1 1&IRATEHERE,
14 USARTI1EN RW 0 0: It
1: {88
13 Reserved - - Reserved
SPI1 EHRATEMEERE,
12 SPI1EN RW 0 0: ZF
1: {88
TIM1 tERERATEMEERE,
11 TIM1EN RW 0 0: ZF
1: {88
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Bit Name R/W Reset Value Function
10:1 Reserved - - Reserved
SYSCFG f&H AT e sEEE.
0 SYSCFGEN RW 0 0: |-
1: {8
8.6.16. IMEIRIZAIHECESTFEE (RCC_CCIPR)
Address offset:0x54
Reset value:0x0000 0000
:i g 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res Res Res Res Res | Res | Res | Res LPTIM1SEL[1:0 Res | Res
RW RW
é ‘11 1312 112 | 10| o 8 7 16| 5 | 4 3 2 1] o0
COMP ﬁg
Res Res 2 1 Res Res Res | Res | Res | Res Res Res Res | Res
SEL SEL
RW RW
Bit Name R/W Reset Value Function
31:20 Reserved - - Reserved
LPTIM1 PUERATERRIERE,
00: PCLK
19:18 LPTIMSEL[1:0] RW 2’b00 01: LSl
10: FohTfh
11: LSE
17:12 Reserved - - Reserved
COMP2 1&ERATHPAT iRIEsE,
0: PCLK
1 COMP2SEL RW 0 1: LSC (RCC_BDCR.LSCOSEL JeiR/EhaRTSH)
7E: 7EEBE FLTEN ZRISCECE LR LSC AdHd.,
COMP1 &t EhAd ERIE R,
0: PCLK
10 COMP1SEL RW 0 1: LSC (RCC_BDCR.LSCOSEL &2 iEa9rT5t)
7 7E{#HBE COMP2_FR2.FLTEN ZHICE BiZE 178k
e EN
9:0 Reserved - - Reserved
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8.6.17. RCC l#iZ=#IZF88 (RCC_BDCR)

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

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LSC LSC
SRe Ee SRe Ee SRe Ee (@] (@] Se Res Res Se Se Res | Res | Res
SEL EN
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LSE | LSE | LS
SRe Rse Rse Rse Rse Rse Res Rse LSEDCSS Lg(E)ES Res BY RD E
P Y ON
RW RW RW R RW
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
{RERATFPIESE,
25 LSCOSEL RW 0 0: LSI
1: LSE
{RERAT P {ERE,
24 LSCOEN RW 0 0: Z|F
1: {588
23:.7 Reserved - - Reserved

LSE CSS(HI#hL=E R F) KM,
ZAIRFEHERL, BB CSS 1l 32.768KHz OSC
6 LSECSSD R 0 (LSE) %M,

0: Ri&%! LSE KM

1: 1 ISE 5

LSE CSS {#hE

0: E|F
1: fFHge
5 LSECSSON RW 0 Ny e
A9 LSEON=1 7B LSERDY=1 [5 A BE(ERE
LSECSSON,
—BfFgeizfi, FeeEiBizfZELL, BRIE LSECSSD=1,
4:3 Reserved - - -

LSE OSC bypass

0B, (REIIMEPAT ISR RIR

2 LSEBYP RW 0 1: 5%, (RERSMEBAT RS MNERE OIS \ R

i RBELHMNB 32.768KHz OSC Z1F (LSEON=0#H
LSERDY=0) RIABESIZAL,

LSE OSC /&,

B, BHES, FREBX LSE fSEht

1 LSERDY R 0

0: not R

1: %

LSE OSC f&8E.
0 LSEON RW 0 0: Z)\F

1: fFge
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8.6.18.

1=HRSF1FE8 (RCC_CSR)

Address offset:0x60

Reset value:0x0000 0000

SMLFEMT: 1) [30:25)]:

POREMI; 2) LSION: E%ENI; 3) NRST_FLTIDS AW RFEEN

31 | 30 [ 29 28 27 26 25 24 23 22 | 2120 19 | 18 | 17 16
IWD PW
SFT PIN | OBL
Re | Re G RST R RST | RST Res RMV | Re | Re | Re | Re | Re Res Res
S S RST RST F S S S S S
F F F
F F
R R R R R RW
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LSI
Re | Re | oo | Res | Res | Res | Res | PINRST_FL | o o | Re | Re | Re | Re | Re | o0 | LSIO
S S TDIS S S S S S v N
RW R RW
Bit Name R/W Reset Value Function
31 Reserved
IWDG EfFTE,
29 IWDGRSTF R e
RMVF & 1 &5FiZ.
RENFITFE.
28 SFTRSTF R WES s
RMVF & 1 5T,
BOR/POR/PDR £fiIf5E.
27 PWRRSTF R .
RMVF & 1 5T,
SNEB NRST ERISERIITE.
26 PINRSTF R B = u&‘{ e
RMVF & 1 &5FiZf.
Option byte loader S /frE.
25 OBLRSTF R piion byte Joader Z Rz
RMVF & 1 &5FiZ.
24 Reserved -
23 RMVF RW FEIHEE 1 KEZF[30:25|NE RS,
NRST JEiREs1E
8 PINRST_FLTDIS RW 0: fFAE HSI_10M, EiEiK 40us BERETHRE(HRE
1: JEEIhAEZELE, B HSI_10M {§&E%F
7:2 Reserved - Reserved
LSI OSC fa%EfRE.
1 LSIRDY R 0: LSIkfax
1: LSI BfaE
LS| OSC {#8g,
0: =
1: {&ge
0 LSION RW fiehe

WIEER, TSR, TREEHERE IWDG (IBiY option
byte) FIEK{4{HRE LSECSSON A, B4 IhzinstiTE

AL
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9O.#HI/0 (GPIO)
9.1. EHM 0 &N

N GPIOIROA:

44 32 (B 1728 (GPIOX_MODER,GPIOX_OTYPER,GPIOx_OSPEEDR, GPIOX_PUPDR)
2/ 32 (UEUES 7S (GPIOX_IDR ] GPIOX_ODR)

11 32 BB (FF=5(GPIOX_BSRR)

14 32 UESTFES(GPIOX_LCKR)

1 NS FTHREIEIR S 725 (GPIOX_AFRL),

9.2. iBHA |0 IaELEIR

YIRS . push-pull 5 open drain + R/ I

RS Fe5(GPIOX_ODR)&&E/MZ (SEFTheemE) #iEkt

8 1/0 AT TIREERE

BINJAZS: floating, pull-up/down, analog

IR NIZ B NSRS 725(GPIOX_IDR)EEIME (S FRTHAEIN)
E(/ENZFE (GPIOX_BSRR) , ftiFXJ GPIOx_ODR HSi(d]
BENH (GPIOX_LCKR)&FL: 110 OBCEINEE

TEHATRE

SRAYREEESFE (81 10 D&% 8 MEATEE

EAREHAP TR AR L AYRE

EERER /0 ZEEEINEE, 158 1/10 OFA GPIO, sE{EAZMIMEEOTEE

9.3. EBH 10 ek

81 GPIO B8/ MU, FJLAUBERERE, BT/ MRS
—BNFEE
— WAL
— BN
— RN
— Frimit, W EREE TR
— push-pull itt, & _EHIEGE T
— 5 EhiEE RIS RATHEERY push-pull
— i bhEE TS RTR

84 /0 O LAEBRE, SAT /0 inAFFas0iiE 32 7. FFHEF DAL, GPIOX_BSRR #]
GPIOx_BRR ZHZe8 XS] GPIOx_ODR ZH17esHVsl/EAIHZGR, XiF, EEfIEEUEaZEr=4%
IRQ A aRERBkK.

TEBHT— 110iwA (1bit) FIEARLEN
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Analog input/output
To on-chip peripherals,
power control and EXTI o Tt K
Digital input } |
I
« : |
|
|
|
! 1
C \ |
2 ‘ [
k] [ On/off \ VDD
A ! T
Read - } }
“« % ; ~\ i
© I L
2 = } ‘ TTL Schmitt Trigger ! On/off |2
z 8| Uldeuwtorver ]
) o I I
Write = } Output driver } D
@ } } 1/0 pad
< I 13
4 3 | ‘ On/off ‘
1] P I
- =2 } ‘
) @ 52 \ !
Read/write % ) } 1 Output control |
- 5 } }
‘ |
-chi . |
From on chip Alternate function output | }
peripheral | |
T AN

9-1 10 im AR AR
9.3.1.7@H8 I/O(GPIO)

SMHEMEfE, SRIEEREHE, KSE 10 WEEHEIIER.

Debug 5 |IEAMRE TS RATHRE R FhiE=:

—PA2-SWCLK: BF TS

—PB6-SWDIO: EF LR HEMRRENRHE, SAZMEEIESFS (GPIOX_ODR) RIERM
tHE 110 £, BusE=EMA push-pull SEFHRFIERAVHH (KB FEHHRY, SBFRE HI-2),

BINEUESTFEE (GPIOX_IDR) 7E81 AHB BTfH<3IREX 1/0 B _ERIEBSF,

FRBH GPIO 5 |jERE MERRYSS ERIFNSS N HIEEFE, BTLAEIE GPIOX_PUPDR ZFH{7e8fREaE A HRE1%IN

ge.
9.3.2.1/0 ERESAThEES IRiEIFFNMSY

REF 110 OBIS ZRISESEERRIIMNARR, —MMNERETLIBIIEAEEEE— 10 O, XA
LAEESBE— 10 O LRI NS A HILFER,

8410 O LIS RIEEES 21X 8 S RINEERAN (AFO to AF7) , BI@IIEFRE GPIOX_AFRL (for pin 0
to 7) RECE.
B NISffE, SEEEEIRIIAN AF0, 110 ONSRAIEEER BT 257788 GPIOX_MODER ft&
B BNHNSE RS X RAEIEF LB RBST 2.3

PRT XM RIS IRIEREREN, BMMNRIEESREETLUSREARRN /0 OL, LMERESE/IIEEE
{EREIRIMEEERIR .

FFZRRIN NiRBELECE 10:

BiThee: BREME, XEERAIhsEH EEA TR Es 7B RS FIThEEH

GPIO: 7E GPIOX_MODER X35 /0 OE B AHH. MASEELER

IMNSEFIThEE:
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257788 GPIOX_AFRL EEEXINAY 110 IEFEINEE x(x=0...7)
257758 GPIOX_OTYPER, GPIOx_PUPDR #] GPIOX_OSPEEDER S BIEEXE, i/ FRILAREE
HE
£517=8 GPIOx_MODER ZECEXIA I/0 FHEFLHEE
B E5MIhEE
-Fie 10 OB ERIEIET, ADC 1 COMP INEEY#E ADC Fl COMP RIS fFeeP{FRE. =5 10 M
ADC 5i# COMP fEFERT, #EFFiEId 357788 GPIOX_MODER %1% Q& & AEHEL
XITFEIRENIMNRE, FEAERIAY PWR and RCC #IREF 7SR ERBIIEE. XLEELLIRER GPIO &
BEEERMER.

9.3.3.1/0 IEHISTFE

B GPIO O8I 32 MTFETiEHIE51F58(GPIOX_MODER, GPIOX_OTYPER, GPIOx_OSPEEDR
and GPIOx_PUPDR), BILAECEZIX 16 4~ 1/0 [, ZfF2% GPIOXx_MODER FRIERE /0 B (A, Hit.
5. &) . 57728 GPIOX_OTYPER #1 GPIOX_OSPEEDR FESRIGIRHHER (ERSFFR) and IR,
£7172% GPIOx_PUPDR Rk _ LRI/ FRIAS 1/0 B9,

9.3.4.1/0 $iRS1Fas

81 GPIO B 21 16 (IAFIRGIAIEUES 728 . MR LEYESF=S (GPIOX_IDR
GPIOX_ODR) . =% GPIOx_ODR {#fF 7 EtinvduE, x5S, MALIESFRE (GPIOX_IDR) A%
Rz /0 O _ERIEBIRZS, Risrd.

9.3.5.1/0 EURIR{IAIE

B/E(UZF85(GPIOX_BSRR)Z—* 32 {UFHFss, AL LEUESF7e5(GPIOX_ODR)AEME(E
FIEhI. BEf/SNSFSUSERLZFEE (GPIOX_ODR) HIF(E.

GPIOx_ODR Fy&E—{i¥t GPIOx_BSRR RIFMEHIfZ: BS(i) and BR(i). i BS()E 1 A4
GPIOx_ODR Y$MfzE 1, {2 BR()E 1 8]4& GPIOX_ODR SFM{iiE O,

257788 GPIOx_BSRR {EE{I5 0 HA/NZ57728 GPIOx_ODR XRMAY, 15 GPIOX_BSRR JfHE—{i
ERE 0 FIE 112(E, B 1 BFEENHEN

{#FZ5 772 GPIOX_BSRR HZrE517e8 GPIOX_ODR HINRfIRE—RMRIER, HASBIESTFeS
GPIOx_ODR fifi[, Z5f72§ GPIOx_ODR thaLAE#iHIA. Z78s GPIOX_BSRR RERMH—HMREFRAR(EL
B,

LR IRFEIRIE GPIOX_ODR HIIAT &N EXIAFHT: T— AHB BifaidiEhaasess T — &S

ML

9.3.6. GPIO $i5EHNHI

Eff7as GPIOX_LCKR BE—FRIISHRER FAILUKRSS 10 BIiEhIE 78, 8%
GPIOX_MODER,GPIOx_OTYPER,GPIOX_OSPEEDR,GPIOx_PUPDR,GPIOXx_AFRL,

—MFAR B ER R LUR(FE 7R GPIOX_LCKR, Hi%E{rashY Bitl6 SEAIEMAYRTE, LCKR[15:05AN
[EFALABRE /0 (EBENFISRESF, LCKR[IS:0IENERFAE)  SE—MNmHM EHFIT 7 8E(LOCK)
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B, TR MCUSEIMREMNZEI, BAEBESHOMAIEE. GPIOX_LCKR MEMIFAEEFITHF
28 (GPIOX_MODER, GPIOX_OTYPER. GPIOX OSPEEDR. GPIOX_PUPDR. GPIOX_AFRL) XIRZE{i,

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

9.3.7.1/10 SRMEEHN MR EE

81 /0 BT SR LIAREES AR N EmEE. BRRENAERGERMEERE 100
E.

£ 7= GPIOX_AF AILIEE— GPIO OSIGFTESAIREAIIMRINEE, FELLNAILEEA /0 EFH
F—HIRE. AFIERESXTERINEMANS ARERHERRERAY, TLEE /0 RIS AIREHN/Et T
LU B IRAYEiE.

9.3.8. JMERFRI/IRERLE

ATEImOEBEINBHIEED. AT ERINBPIE, wOLRRIEEMRIENSERIRER, 7B
NMA TR,

9.3.9.1/0 HiNELEH

/0 OfEENBAN:
L Tt P N

B R AR SRR\ fERE
B 1RIEETFES GPIOx_PUPDR BeER]{HRE/AMERE L THIFEEFE
B HIITE /0 B ER9EURTESAS AHB RIS SRIEE M NSRS 758
B RABUESFRANEHEA SR /O RS
Analog input/output
To/from on-chip
peripherals, power < e
control and EXTI | |
: Input driver :
. | |
Z I on I vee
2 | i _
Read 2 : //‘ :
) s ; ~ —eo
5 ; i ‘ TTL Schmitt Trigger i On/off |
2 2 b I
i a)o T — |_______________________| ‘ ' I,:l
Write = (7]
= = I Output driver |
% 'gﬂ : : 1/0 pad
> 5 | I |
@ g : O/ ! On/off
= et ! :
Read/write . g_ : :
-+ ; I |
o I |
| | =/
| | =
. |

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

2 1/0 IO ECE kAT

B EHEhESEGE
— FRiED: WHEEES LAY 0ECE N-MOS, it S Fes LAY 18 im0 8 TSRS (PMOS NAEE
i&)o
— fEptas MHHSEEE AT 0ESE N-MOS, T HHE1EEE FBY 1885E P-MOS,

B EERHARARENE
B RIES178 GPIOX_PUPDR ERE A {#aE/ AR - T hieakE
B HIE /O ) LROSUETES A AHB RS R R N\ SRS 17
B XA BUESFSRZEEAEE] 110 K&
B UREEIESFeSREEEEIE—RENE
Analog input/output
N | Input driver 1
To on-chip peripherals, Digital input : :
power control and EXTI | :
|
| |
| |
fun |
‘;gn i on | Ve
Read e : ‘ :
< g << o
g s L ‘_IT_L_SC_*‘I“_‘“_TI‘Eg_ei____i el
) ‘gﬂ £ FTTTT T TTo oo I
Write = I Output driver : D
b : ' 1/0 pad
o | !
g g . i || Onjoff |
= = |
) ) 52 | I
Read/write B‘ o Output control |
-« 3 ! I
o : |
. | | =
From on-chip Alternate function output : Push-pull or :
peripheral | open-drain :
9-3 HIHACE

9.3.11. SHIGEEE

=110 i ECE /S FRTHRERT :

B EFRREHERIEES, WHEPERa I

REIMRAVES IR HE PR (ERaemL)

FER R R NGRS

HRIEZ1788 GPIOx_PUPDR EC & nIfsf5E/AMERE L N HIFEME

84 AHB BYEHEIHA, HINFE 1/0 B ERYSUEER RN\ SRS 728
IEMNBIES R A EE /0 RS
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Analog input/output
| R _________________';
Digital input : Input driver |
Alternate function input < I :
| |
| |
| |
5] | |
° ' | vee
g_JD : On | T
Read pus | |
< g <o ‘e
o | <
g - : TTL Schmitt Trigger | On/off | >
2 g_ - ____ |
o c
. B = T |
Write - | Output driver vCce - e (]
— o
& ! : 1/0 pad
= © | i
S 8 ! || on/off |
n T |
=2 = B | '
i [aa] =} ‘o0 | |
Read/write g‘ o Output control
- » O :
|
From on-chip Alternate function output : Push-pull or
peripheral | open-drain !

9-4 SRTIRERCE

9.3.12. IE¥IECE

5 /0 inOECE /R IUECERT :
B EHEIRERREELL
m ZFERISRARRAN, S TEAMEN V0 5| ERFiHRE. RS REEEREE N0,
m 55 DRI TMAFBMAREELE (FFEWMRE GPIOX_PUPDR 3 00) ;
B EEEASBIRS R EEN 0.

Analog input/output

<
<

To/from on-chip
peripherals, power < e e
control and EXTI | |
! Input driver :
g i |
o | off : vce
2 : i -
Read 2 I 0 :
< g : ~ —e
© |
g =S | ‘ TTL Schmitt Trigger : On/off |
3 a l |
ey sl e
. Q —
Write = 9] | [ L D
- + I Qutput driver |
PR R 7 k7] |
o @ ' l 1/O pad
< = : I |
+ © |
g £ ; O/ : On/off
) © |
= - | |
Read/write 2 | :
«— ' 3 ! I
(e} : I
| =L
| =4
| |

E 9-5 SFEEINEE
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9.3.13. {#H LSE EliI{EN GPIO

2 LSE IhRe ki (ERISRIBIA) |, ERAVERIRTLAS(EIERRI GPIO A,

34 LSE IDRETHF (RCC_CSR 77888 E LSEON) , EEMRMARE W MAYER O &m0,

YEIRECE A PIMNRRT MRS, A OSC_IN 8 OSC32_IN {REBLARIENEIN, T OSC_OUT Bk
OSC32_OUT HMBZARTLARBFLESE GPIO,

9.4. GPIO H1F8

F8 GPIO tHXE1788&8a 4T word, half word 7 byte Si24E,

9.4.1.GPIO i®t&3U&1F88 (GPIOx_MODER) (x=A, B, C)

Address offset: 0x00
Reset value:
® (0x0000 FFEF for GPIOA
® GPIOB reset{g
1.Flash option byte fit& SWD At: 0x0000 FFFF
2.Flash option byte ZRECE& SWD Hf: 0x0000 EFFF
® GPIOC reset{&
1.Flash option byte FRECE SWD A : 0x0000 000F

2.Flash option byte B2y SWD IhAERT: 0x0000 000E

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

MODOE15[1. MODE14[1: | MODE13[1: | MODE12[1: | MODE11[1: | MODE10[1: MODES[1:0] | MODES[1:0]
] 0] 0] 0] 0] 0]

'w rw '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

MODE7[1:0] | MODES6[1:0] | MODE5[1:0] | MODE4[1:0] | MODE3[1:0] | MODE2[1:0] | MODE1[1:0] | MODEO[1:0]

w [ rw w [ rw w [ rw w [ rw w [ w w [ rw w [ w w [ rw

Bit Name R/W Reset Value Function
y=15..0

BBITIX LA ECEERAY 1/0 1R
00: BINIRT(

01: BAEHRT

10: ERTRERC

11: @R (reset state)

31: 0 MODEY[1:0] RW

9.4.2.GPIO iRt FFER(GPIOX_OTYPER) (x = A, B, C)

Address offset: 0x04

Reset value: 0x0000 0000

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OT15 | OT14 | OT13 | OT12 | OT11 | OT10 | OT9 | OT8 | OT7 | OT6 | OT5 | OT4 | OT3 | OT2 | OT1 | OTO
w w w w w w w rw w rw w w w w w w
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Bit Name R/W Reset Value Function
31:16 Reserved
BRAERE 110 B 2EEY
15:0 MODE[15:0] RW 0: #EEEH (ERDIRR)
1: Frsta

9.4.3.GPIO x4 BiEES1FE(GPIOX_OSPEEDR) (x = A, B, C)

Address offset: 0x08

Reset value: 0x0000 0000(for other ports)

GPIOB reset {&

1.Flash option byte Bt & SWD AJ/5 : 0x0000 0000
2.Flash ooption byte RECE SWD AJ: 0x0000 3000
Reset value: 0x0000 0000(for other ports)

GPIOC reset &

1.Flash option byte BE& SWD RS : 0x0000 0003
2.Flash ooption byte ZRECE SWD BJ: 0x0000 0000

31 | 30 29 | 28 | 27 | 26 | 25 | 24 23 | 22 21 | 20 19 | 18 17 | 16
OSPEED15 | OSPEED14 | OSPEED13 | OSPEED12 | OSPEED11 | OSPEED10 | OSPEED9 | OSPEEDS8
rw w 'w w w 'w 'w 'w 'w 'w r'w 'w rw 'w rw 'w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OSPEED7 | OSPEED6 | OSPEED5 | OSPEED4 | OSPEED3 | OSPEED2 | OSPEED1 | OSPEEDO
w [ rw w [ rw w [ rw w [ rw w [ rw w [ rw w [ rw w [ w
Bit Name R/W Reset Value Function

Y=15.0

B4R 10 ORI IR

00: JEHE(E
31:0 OSPEEDY[1:0] RW 01: {EE

10: &

11: FES

9.4.4.GPIO RO L THIFFES(GPIOX_PUPDR) (x = A, B, C)

Address offset: 0x0C

Reset value:

0x0000 0020(for port A)

GPIOB reset {B

1.Flash option byte Bit& SWD At : 0x0000 0000
2.Flash ooption byte >RECE SWD Af: 0x0000 1000
GPIOC reset &

1.Flash option byte figc& SWD i} : 0x0000 0001

2.Flash ooption byte REZE SWD ft: 0x0000 0000

31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 [ 21 | 20 | 19 | 18 | 17 | 16
PUPD15[1:0 | PUPD14[1:0 | PUPD13[1:0 | PUPD12[1:0 | PUPDT1[1:0 | PUPDI0[1:0 | pyonarior | pupDE[:0]

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

PUPD7[1:0] | PUPD6[1:0] | PUPD5[1:0] | PUPD4[1:0] | PUPD3[1:0] | PUPD2[1:0] | PUPD1[1:0] | PUPDO[1:0]
w [ rw w [ rw w [ rw w [ rw w | w w [ rw w | w w [ rw
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Bit Name R/W Reset Value Function
Y =15..0

MEECE /0 O LhEE ThL
00: Fo LTI

01: ki

10: THL

11: {REE

310 PUPDy [1:0] RW

9.4.5.GPIO iR 4 A &R FFER(GPIOX_IDR) (x = A, B, C)

Address offset: 0x10

Reset value: 0x0000 XXXX
31 [ 30 | 29 [ 28 | 27 | 26 [ 25 [ 24 [ 23 [ 22 [ 21 ] 20 [ 19 [ 18] 17 | 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
ID15 | ID14 | ID13 [ ID12 | ID11 [ ID10 | ID9 [ ID8 | ID7 | ID6 | ID5 | ID4 | ID3 | ID2 | ID1 | IDO
r r r r r r r r r r r r r r r r

Bit Name R/W Reset Value Function
31:16 Reserved

y=

15..0
150 Idy R XERiEN, EHERTIR 10 CRIRS

9.4.6.GPIO iR EESFE2(GPIOX_ODR) (x = A, B, C)

Address offset: 0x14
Reset value: 0x0000 0000

31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 [ 23 [ 22 [ 21 | 20 | 19 [ 18 [ 17 | 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Oob1 | ob1 | Ob1 | OD1 | OD1 | Ob1 | OD | OD | OD | OD | OD | OD | OD | OD | OD | OD
5 4 3 2 1 0 9 8 7 6 5 4 3 2 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 Reserved
y=15..0
RHeEa s,

15: 0 ODy RW WiBE: X3 GPIOX_BSRR or GPIOx_BRR registers.
(x=A,B,F), FILAZ BRI ODR AT ANRE/
==
iBPRo

9.4.7.GPIO IR OLg &/EiS5Fs5(GPIOX_BSRR) (x = A, B, C)

Address offset: 0x18

Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BR15 | BR14 | BR13 | BR12 | BR11 | BR10 | BR9 | BR8 | BR7 | BR6 | BR5 | BR4 | BR3 | BR2 | BR1 | BRO
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
BS15 | BS14 | BS13 | BS12 | BS11 | BS10 | BS9 | BS8 | BS7 | BS6 | BS5 | BS4 | BS3 | BS2 | BS1 | BSO
w w w w w w w w w w w w w w w w
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Bit

Name

R/W

Reset Value

Function

31:16

BRy

y=15.0

®HaE, EHRREER 0

0: XIXFRZAT ODRy AR

1: {BPRXIRIAT ODRYy fif

i WISRERHKE Bsy # Bry RUSIRIAZ, Bsy {#2{/FF

15:0

BSy

y=15.0

HHAS, EERREER 0

0: XIXTRZEY ODRy {UAF=4EN
1: IREXINAT ODRYy {i7

9.4.8.GPIO iR OBt BEHiESFFR(GPIOX_LCKR) (x = A, B, C)

SHTIERRISFFIRET bitle (LCKK) R, ZSfF=sAkiiEmuAIECE. bit[15:0])AT#iE GPIO
IRONERE. ENENSNIRIELRE, FEEKEE LCKR[15:0], LIEMNANRARNITT LOCK FilE, ETRRE
FENRE AR E SR ORI E.

it 1A ERIFRA%E GPIOX_LCKR &f7as. EMERFHNXRAEFHRaILABHIT.

BMMEAE TS ENEES T (EHSRIESER)

Address offset: 0x1C
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res LEK
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
w rw w rw rw rw rw rw rw rw rw rw rw rw w rw
Bit Name R/W Reset Value Function
31:17 Reserved
ZAATBERTEEY, EREEETBEENFIIEN
0: iR EPRAARAE
1 R EMRAMEE, TRRRENRE
GPIOx_LCKR 728 iE
LOCK key write sequence:
16 LCKK RW PHRNSANE: 5 1>50->5 1->F 0->F 1, &RE5—
MEATERE, ETLARRASSR EHE0E.
i R FEEENEARFRE, FEEKET LCK[15:0]189
B, SRR TERESR I BERAE. im0
HE—ERERNFZE, 1 LCKK iFRIRME 1,H
£ MCU EfsEINESE L.
y=15..0
XL A ER S{EHBEE LCKK 8 0 2B A,
15:0 LCKy RW

0: FiEROAIEE
1: BRIk E
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9.4.9.GPIO SERIEEZTESE (low) (GPIOX_AFRL) (x = A, B, C)

Address offset: 0x20

Reset value: 0x0000 0000

31 [ 30 [ 29 [ 28 27 | 26 [ 25 | 24 23 [22] 21 ] 20 19 18 [ 17 [ 16
Res. AFSEL7[2:0] | Res. | AFSEL6[2:0 Res. AFSEL5[2:0] Res. | AF-SEL4[2:0
'w 'w 'w w w 'w 'w 'w 'w w w
15 [ 14 [ 13 12 11 10 | 9 65 4 3 2 1 ]0
Res. AFSEL3[2:0] | Res. | AFSEL2[2:0] Res. AFSEL1[2:0] Res. | AFSELO[2:0]
w [ rw [ rw w [ rw | w w | rw | rw w [ w [ rw

|2

Bit Name R/W Reset Value Function
31 Reserved

BRI EX LA ECES FATHEE I/10
AFSELy %%

000:AFO

001:AF1

30:28 AFSELy[2:0] ((y=7 to 0) RW 010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

27 Reserved

R BixX L Ee E S AN 110
AFSELy 156#%:

000:AFO

001:AF1

26:24 AFSELY[2:0] ((y=7 to 0) RW 010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

23 Reserved

BRI EXLAECES FTHEE I/10
AFSELy j5#:

000:AFO0

001:AF1

22:20 | AFSELy[2:0] ((y=7to 0) RW 010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

19 Reserved

R ExX LA FRESFATEE 110
AFSELy 156#%:

18:16 | AFSELy[2:0] ((y= 7 to 0) RW 000:AF0

001:AF1

010:AF2
011:AF3
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Bit Name R/IW Reset Value Function

100:AF4
101:AF5
110:AF6
111:AF7

15 Reserved

R BIX LR ES FALIEE 110
AFSELy %%

000:AFO

001:AF1

14:12 AFSELY[2:0] ((y=7 to 0) RW 010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

11 Reserved

BRI BIXLAFECES FATHEE 1/0
Vi

AFSELy 5%
000:AF0
001:AF1
10:8 AFSELy[2:0] ((y=7 to 0) RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

11 Reserved

B S LU ECE S FATNEE /0
AFSELy j&#:

000:AFO

001:AF1

10:8 AFSELy[2:0] ((y=71t00) RW 010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

7 Reserved

B BiXLECES AL 110
AFSELy 5%

000:AFO

001:AF1

6:4 AFSELY[2:0] ((y=7 to 0) RW 010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

3 Reserved

R EIXEUEES ALEE /0

X
2:0 AFSELy[2:0] ((y=7 to 0) RW
AFSELy 15&#%:
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Bit Name R/W Reset Value Function
000:AFO0
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

9.4.10. GPIO SFAIIEES1EEE (high) (GPIOX_AFRH) (x = A, B, C)

Address offset: 0x24
Reset value: 0x0000 0000

31 | 30 | 29 | 28 27 | 26 | 25 | 24 23 [ 22 ] 21 | 20 19 18 [ 17 [ 16
Res. AFSEL15[2:0] | Res. | AFSEL14[2:0] Res. AFSEL13[2:0] Res. | AFSEL12[2:0]
rw w w rw 'w rw 'w 'w rw rw rw rw
15 | 14 | 13 12 1 10 | 9 8 7 6 5 4 3 2 1 ]0
Res. AFSEL11[3:0] | Res. | AFSEL10[2:0] Res. AFSEL9[2:0] Res. | AFSEL8[2:0]
w | w [ w w [ rw | w w | w [ rw w [ w [w
Bit Name R/W Reset Value Function
31 Reserved

R EXLABESRINEE 110
AFSELy 15%#%:

000:AFO

001:AF1

30:28 | AFSELy[2:0] ((y=8t015) | RW 010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

27 Reserved

B BiXLECES AL 110
AFSELy 5%

000:AFO

001:AF1

26:24 | AFSELy[2:0] ((y=8to 15) RW 010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

23 Reserved

R EXLEES AIEE 110
AFSELy 5%
000:AF0

001:AF1
010:AF2

22:20 | AFSELy[2:0] ((y= 8 to 15) RW

85/288



PY32L020 &3&Fft

Bit Name R/IW Reset Value Function

011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

19 Reserved

B BixX L ELES FAINEE 110
AFSELy 5%

000:AFO

001:AF1

18:16 | AFSELy[2:0] ((y= 8 to 15) RW 010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

15 Reserved

B EX LR ES FAThEE I/10
AFSELy 5%

000:AFO

001:AF1

14:12 | AFSELy[2:0] ((y= 8 to 15) RW 010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

11 Reserved

R Bix AT E S RINEE 110
AFSELy 1%&#2:

000:AFO

001:AF1

10:8 AFSELy[2:0] ((y= 8 to 15) RW 010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

11 Reserved

R EXLRES AIEE 110
AFSELy j5#:

000:AF0

001:AF1

10:8 AFSELy[2:0] ((y=8to 15) RW 010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

7 Reserved

6:4 AFSELY[2:0] ((y= 8 to 15) RW R BixLfAeESFINEE 110
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Bit Name R/W Reset Value Function
AFSELy 15&#%:

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

3 Reserved

R EXLEES AIEE 110
AFSELy %%

000:AF0

001:AF1

2:0 AFSELy[2:0] ((y=8 to 15) RW 010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

9.4.11. GPIO is{uSE{uF#FES (GPIOX_BRR) (x = A, B, C)

Address offset: 0x28
Reset value: 0x0000 0000

31 | 30 [ 29 [ 28 [ 27 | 26 | 25 | 24 [ 23 [ 22 [ 21 [ 20 [ 19 [ 18 [ 17 | 16
Res
15 14 13 2 1 10 9 8 7 6 5 4 3 2 1 0
BR15 | BR14 | BR13 | BR12 | BR11 | BR10 [ BR9 | BR8 | BR7 | BR6 | BR5 | BR4 | BR3 | BR2 | BR1 | BRO
w w w w w W w W W w W w W W W w
Bit Name R/W Reset Value Function
31:16 Reserved
y=15..0
XEREAE, EHRIREER 0
15:0 Bry RW

0: XIXIRLHT Ody fAFAERZMH
1: }BRRIINIAY Ody {1
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10.

RREEEFIZR(SYSCFG)

CRAE—ERES TR, RAAkEEHSENEEENE:

10.1.

10.1.1.

(PREE B AMEREIERLE 10 pin LAY 12C fast Mode Plus
Remap 7 FRIB X BFF A X gAY iEes

EIRERER] GPIO HYSNEBR M

EEEHMFT

RAEGRESFE

B fras RIFEfERRFNI=HASER 10 THRERIBAECE.

ERNIBFECETRiEEE I 0x0000 0000 F[EJRTFRE,

SYSCFG figEZ1Fa8 1(SYSCFG_CFGR1)

M4 BOOT i%iR., EENG, XEAMFER#SERR boot M ELEANE.
Address offset:0x00
Reset value:0x0000 000x(x 2#75CkR boot AL BiEIRAFiEEE)

X ARSI AIIE remap, FF bypass 5

31 [30 [29 [28 [27 [26 [25 [24 [23 [22 [21 [20 [19 18 17 16
Res [2C_PB6_ | 12C_PB4_ | I2C_PB3_ | 12C_PA2_
ElIC ElIC ElC ElC
RW RW RW RW
15 [14 J13 J12 J11 J10 [9 [8 [7 |6 [5 |4 3 2 1 0
Res MEM_MODE[1:0]
RW
Bit Name R/W Reset Value Function
31:20 {REB -
=i PB6 Y 12C RIS {F8E
19 12C_PB6_EIIC RW 0 0: HEHIERXE
1: EHUER RS
=i PB4 B9 12C &SR {F8E
18 12C_PB4_EIIC RW 0 0: HEHLERXE
1: LSRR
=i PB3 Y 12C tRHAE IR {F8E
17 I2C_PB3_EIIC RW 0 0: HEHLERXE
1: LSRR
=5 PA2 B9 12C 1&HUE R (F8E
16 12C_PA2_EIIC RW 0 0: SRR
1: LSRR
15:2 {RE8 -
PEBRGTISEIR(L
TIHER, TSR, B1EHIFiEESA9 00000 0000 i
1.0 MEM_MODE[1:0] RW HHAIRREY, EEAME, XA sEEE
{E.
X0: Main flash, B§37E 0x0000 0000
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01: System flash , BREFTE 0x0000 0000
11: SRAM,fE 0x0000 0000

10.1.2. SYSCFG EgEZ1Fss 2 (SYSCFG_CFGR2)

Address offset:0x18
Reset value: 0x0000

31 (30| 29 | 28 | 27 26 25 24 | 23 | 22 | 21 20 19 18 | 17 16
Re | Re | Re | Re | Re Res Res Re | Re | Re | Re Res Res Re | Re Res
S S S S S S S S S S S
15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
LOCK
Re | Re | Re | Re | Re ETR_SRC_ | Re | Re | Re | Re | COMP2_BRK COMP1_BRK | Re | Re UP
S S S S S TIM1 S S S S _TiM1 _TIM1 S S _LOC
K
RW RW RW RW
Bit Name R/W Reset Value Function
31:11 Reserved - - -
TIMER1 ETR BINBERE,
2'b00: ETR KETF GPIO
_ ETR_SRC , » St
10:9 TIVA[L:0] RW 2'b00 2'b01: ETR EJEF COMP1
2’b10: ETR &EF COMP2
2’b11: ETR EJRETF ADC
8:5 Reserved - - -
COMP2 {E5 TIMx break SN\ fsE8E.
4 CoMPz_BRK RW 0 0: COMP2 It R{ES TIML break input
1: COMP2 &iHH{E/S TIM1 break input
COMP1 {E9 TIMx break SN\ fsF8E.
3 COM.IF_’#\A—ERK— RW 0 0: COMP1 HHHAMES TIM1 break input
1: COMP1 &iHH{E/S TIM1 break input
2:1 Reserved - - -
Cortex-M0+ LOCKUP {s/B9{H8ENL
BHEM, RFEEMEE. BHLMEREFISIE Cortex-M0O+
0 LOCKUP_ RW A9 LOCKUP (hardfault)gitHZg TIM1 B9RIZEEIN.,
LOCK 0: Cortex-MO+fY LOCKUP A5 TIM1 BRIz NE
=
1: Cortex-MO+J LOCKUP #iH5 TIM1 BRI ZEMINIEE

10.1.3. GPIO jEig{#gE (GPIO_ENS)

Address offset:0x1C
Reset value:0x0000_0000

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

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

RW | RW

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

RWIRW] RW [RWIRW|RW|[RW|RW|RW[RW] RW | RW | RW |RW |[RW | RW
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Bit Name R/W Reset Value Function
31: 18 {RER RES - {RER
Noise filter enable, active high
17: 16 PC_ENS|x] RW 0 0: noise filter bypassed

1: noise filter enabled

Noise filter enable, active high
15: 8 PB_ENSI[X] RW 0 0: noise filter bypassed
1: noise filter enabled

Noise filter enable, active high
7: 0 PA_ENSIX] RW 0 0: noise filter bypassed
1: noise filter enabled
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RETFISS

11.1. xEREHREREFIZE(NVIC)

11.1.1.

PY32L020 &% Fif}

FEFE

2N RERAIPRTEE (A8HE 16 4~ CPU AY-hET)

4 NETIRIZRIMSER (2 (RBTASER)

{ERZEIRAY exception FOARRTALTE

DhFEE TR

Rt Hl S rashIsTil

NVIC 1 CPU EOREHBAN, XESEERFRMIENEEX TS ER AT 8. B3E CPURY
exception, B RRTENH NVIC EIE,

11.1.2.

RGPS (SysTick) BoHESFR

RATEEREERIR /I 6000, 1BIT SysTick BHfHE I 6MHz (max fucik/8) , f5HT 1ms AYS%E time

base,
11.1.3. HEFIRERE
fE | RER | (RFcREE E=4 L it
RE 0x0000_0000
-3 [ExE 1 \v} =] 0x0000_0004
e] BT
2 EE NMI_Handler RCC Ri¥pL e R 5 (CSS) B IZE! 0x0000_0008
NMI [a8
-1 EE HardFualt_Handler PrEEBIR953K 0x0000_000C
3 aigE svcall BT SWI ESHIRSRIRS AR 0x0000_002C
5 aiRE PendSV EENRFRS 0x0000_0038
6 SysTick RREEERTES 0x0000_003C
0 7 REE REE 0x0000_0040
1 8 {RER {RER 0x0000_0044
2 9 1R 1R 0x0000_0048
3 10 AgE Flash Flash £/ 0x0000_004C
4 11 iRE RCC RCC £/5lf 0x0000_0050
5 12 aiRE EXTIO_1 EXTI line[1:0] interrupt 0x0000_0054
6 13 ARE EXTI2_3 EXTI line[3:2] interrupt 0x0000_0058
7 14 | oNRE EXTI4_15 EXTI line[15:4] interrupt 0x0000_005C
8 15 {RE8 {RE8 0x0000_0060
9 16 {8 {8 0x0000_0064
10 17 {REB {REB 0x0000_0068
11 18 {REE {8 0x0000_006C
12 19 | GHgE ADC_COMP ?Enfb%r‘g LooM E;r}tf;gjgslgo"’”) 0x0000_0070
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I8 | R | (RARKE E=4 1588 it
13 | 20 |FigE OO VCUPTRE | Tt i, 37, RFTEMEFET | 0x0000_0074
14 21 | ANRE TIM1_CC TIML R/ R 0x0000_0078
15 22 {RE8 {RE8 0x0000_007C
16 23 {8 {8 0x0000_0080
17 24 | HRE LPTIM1 LPTIM sl 0x0000_0084
18 25 |- {RE8 {RE8 0x0000_0088
19 26 iRE TIM14 TIM14 23k 0x0000_008C
20 27 {RE8 {RE8 0x0000_0090
21 28 {8 {8 0x0000_0094
22 29 {RE8 {RE8 0x0000_0098
23 30 | HigE 12C1 12C1 23T 0x0000_009C
24 31 {RE8 {RE8 0x0000_00A0
25 32 | TiRE SPI1 SPI1 £ 5T 0x0000_00A4
26 33 {2 {2 0x0000_00A8
27 34 | HRE USART1 USART1 25T 0x0000_00AC
28 3B | @ (ER (ER 0x0000_00B0
29 36 RE8 RE8 0x0000_00B4
30 37 R R 0x0000_00B8
31 38 {2 {2 0x0000_00BC

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

11.2. SMERARER/RHERIRR(EXTI)

¥ RIS H=HIss, @1D configurable (BIECE) 0 direct (E#EEM) WA (Lines), BIEE CPU T
RRGEENRE, FHRHTREKES:

B REEER, 3245 int_ctrl IBEBRFT4E CPU Y IRQ

B EHEK, X5 CPUMIEMRA (RXEV)

B GFEIEK, ST SR HIRIR

EXTI IZEEIERFCIFRGAM stop IEERE, FENERANSBHER B UEESE G TRAER.

EXTI SBIFEESIX 21 /4 configurable/direct 3344 line (19 4™ configurable B34 Line 1 2 4 direct 214

line) ,

11.2.1. EXTI FE451

B XEFEELAUBY GPIO FfSERR (COMP/LPTIM) HINF(FIREE
Configurable B4 (KB /0, EJTIRE pending {AISMZ, FAERKIFAIIMR)
v ERARAAL (EFNE/TEG

v SRR

v RN FRMTRNSA T R L

v AR

B Direct I (BBEXBMREFFRT pending JKREAIAIIME)

v B LFakA

v 7 EXTIEHRESEFHT pending {32
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v NSRRI A R AL
v TR
B O IROI%EER

11.2.2. EXTI{EE

exti
AHB interface
Registers
hak g
> RCC
wkup_stop

paio[7:0]

bio[7:0 >
GPIO pbio[7:0] EXTI

Pcio[1:0] MUX » PWR

Events | Event
Sdftware Config triggers[18:0] ———» ] :
Trigger Masking
Detect cpu_rxev RXEV

Wakeup o >

Peri. Interrupt| Interrupt cPU
Masking IRQ[31:0]
exti_id't_comb[ZS:O]
Interrupts cpu_irq[31:0]
Int_ctrl

B 11-1 EXTI 2]

11.2.3.  9M&EF0 CPU BY EXTI &

ft stop B FREF-AEIRERSE PMTEIHMESHIIMNE, TS EXTIREIR,

B FEE—ANKPR, SEIMRAEREEFRCIASANIGEEES, #WiERE EXTI 25 configurable line,
IHERT EXTIHERF=E— Rl RA (ZUBEWRES) . 1% EXTI FrafEA CPU RIFIIES.

B BXERORSA (ZAEIMEHES) HIMKRIFIIIIREEES, 1ERE EXTI SRINIEEEA RSS2,

B 5 GPIO port B NZI EXTI MUX &R, i@id configurable FIECE, AYPETRIEARFIGERES.

11.2.4. EXTI aJEcE=S{4 (configurable) fbAzIATEE

BISELE EXTI_SWIERL 7788, WEILAMAMREEINGE,

BXR 7St E L FHATE T ERMASENUERA configurable KBV, RIS
configurable REEHMANES, FEXINIGEESHHETIIES.

CPU B ERFFR S Fes SRS 7as. SHEREE £ CPUKSEMH. FiB%s CPUIEM

‘%% EEEEHE CPUNE—SHRNGES rxev,

Configurable ZKEVEHEHE—NHRTHEEERSFEE, 5 CPUHER, EHESFRREN CPU FiFAHRE
728 (EXTILIMR) EcEARF#REITASER. 8 configurable REVEHERRITRL CPU SMNEBHIIES (B
LSS AEIR—A CPU SMBHUTES) . Configurable Z8BISE4HITFEE CPU BT EXTI_PR H7esIA (B

18%F) .
¥: ZHAlfT pending 57788 (EXTI_PR) A bit {RIFEXMET CGRiEE) . ERAFEHNEINFEER.
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11.2.5.

EXTI BB HE N\ REE

direct REVEMSE EXTI BRRF=4EhlT, FERF-EMBERFN CPU FRANSMHES. CPU EEM

KA BMTERIRITRS, BERTIMAERAIPRPRTSAL

11.2.6.

GPIO #ALAT /3 TVERER] 8 MNNRHMT/EM line L

EXTI i%iF28

EXTIOlb its

EXTIY bits

«—

PAO D—»W PAlIZI—VW
P8O > EXTIO > pB1[] > EXTI1 ;
POOF—> J PCIF——> J
EXTIZlbits EXTI1bits
PR F—"> PA3F———>
EXTI2 EXTI3
EXTI1bits EXTI1bits
i pASC————>
EXTI4 EXTI5
PB4 F——> PBS[F—— >
EXTIGlbits EXTllbits
PA6 (1F——> PA7F—>
EXTI6 EXTI7
PB6 (F———> PB7[F—>
B 11-2 5B/ GPIO Y&
FiE line IEEENSU TR
EXTI line Line source Line type
Line 0-15 GPIO configurable
Line 16 Reserved
Line 17 COMP 1 output Configurable
Line 18 COMP 2 output Configurable
Line 19 Reserved
Line 20 Reserved
Line 21 Reserved
Line 22 Reserved
Line 23 Reserved
Line 24 Reserved
Line 25 Reserved
Line 26 Reserved
Line 27 Reserved
Line 28 Reserved
Line 29 LPTIM Direct
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11.3. EXTI H1F=8

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

11.3.1.

Address offset: 0x00
Reset value: 0x0000 0000

{XEEXT configurable B4R FESIEHIL,

LHinf&EESFR (EXTI_RTSR)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | RT18 | RT17 | Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res | Res | RT7 | RT6 | RT5 | RT4 | RT3 | RT2 RT1 | RTO
RW | RW | RW | RW | RW RW RW RW
Bit Name R/W | Reset Value Function
31:19 Reserved
Configurable 28 EXTI line18 EFHAftAFCS.
18 RT18 RW 0 0: Ik
1: fge
Configurable 258 EXTI linel7 EH Gt AE S,
17 RT17 RW 0 0: £k
1: fge
16:8 Reserved
Configurable 2.8 EXTI line7 EFHEftARLS.
7 RT7 RW 0 0: £k
1: fshEE
Configurable 258 EXTI line6 _FFHAftARCE.
6 RT6 RW 0 0: Ik
1: fshEE
Configurable 258 EXTI line5 FHHAftARCE.
5 RT5 RW 0 0: Ik
1: fshEE
Configurable 28 EXTI line4 EFHEfLAECE.
4 RT4 RW 0 0: ZIF
1: fshEE
Configurable 258 EXTI line3 At ARCE.
3 RT3 RW 0 0: FIk
1: fshEE
Configurable 288 EXTI line2 EFHAREABIE.
2 RT2 RW 0 0: ZIk
1: fshEE
Configurable 288 EXTI linel EFHAfEABRIE.
1 RT1 RW 0 0: ik
1: fge
Configurable 258 EXTI line0 _FFHAfMARCE.
0 RTO RW 0 0: ZIk
1: f5ge
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configurable line 2ILGHALAR, EXLE Line LARBE=ETER, WRAES EXTI_RTSR &HF=580ia, con-

figurable SREREEHLENT EFHA, 183HY Pending B,
7R line LAILIRRNGE EFHITFIER, EXERT, FRIABAT MRS,

11.3.2. TEBME®EFESFSS (EXTI_FTSR)

Address offset: 0x04
Reset value: 0x0000 0000
{NEEXY configurable SE{HIEFeSIEHINL,

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | FT18 | FT17 | Res
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res | Res Res | Res | Res | FT7 | FT6 | FT5 | FT4 | FT3 | FT2 FT1 | FTO
RW | RW | RW | RW | RW RW RW RW
Bit Name R/W | Reset Value Function
31: 19 Reserved -
Configurable 28 EXTI line18 NI AL AL E.
18 FT18 RW 0 0: ZIF
1: {88
Configurable Z£8Y EXTI linel7 & GMMABLE.
17 FT17 RW 0 0: ZIk
1: fFHgE
16: 8 Reserved
Configurable 258 EXTI line7 Bt &EIE.
7 FT7 RW 0 0: ZIF
1: fsge
Configurable 28 EXTI line6 &AL AFERE.
6 FT6 RW 0 0: FIk
1: {ERE
Configurable 28 EXTI line5 N A& LS.
5 FT5 RW 0 0: FIk
1: {ERE
Configurable 28 EXTI lined N A& LS.
4 FT4 RW 0 0: FIk
1: {ERE
Configurable 28 EXTI line3 N A& FRE.
3 FT3 RW 0 0: FIF
1: {88
Configurable 28 EXTI line2 N Bt & ERE.
2 FT2 RW 0 0: #IF
1: {88
Configurable 28 EXTI linel &AL & FERE.
1 FT1 RW 0 0: #IF
1: {88
Configurable 258 EXTI line0 & AMMABLE.
0 FTO RwW 0 0 b
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Bit

Name

R/W

Reset Value

Function

1: {sE8E

Configurable line 2IiAMAR, XL Line EABEF4ER]. ANRES EXTI_FTSR FH7725HAE, con-
figurable line HIL 7 ~EEG, 1HXH Pending IAHKE(L
FEE— line EAILARRIRE EAFITEE, EZIER T, BHOEEar-Emast.

11.3.8.

Address offset: 0x08

Reset value: 0x0000 0000

{XEEXT configurable B4R FESIEHIAL,

REPEEHE-SFEE (EXTI_SWIER)

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 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | SW7 | SW6 | SW5 | SW4 | SW3 | SW2 | SW1 | SWO0
RW RW RW RW RW RW RW RW
Bit Name R/W | Reset Value Function
31: 19 Reserved
Configurable 258 EXTI line18 &4 At A LS.,
0: &/
18 Swi18 RW 0 1: PPEEFHEMASM, HTr i
ZNBEHEE, 1HRME 0 (EYEERE) EkEE (BHYE
/)
Configurable 268 EXTI linel7 {4 EFH B ARE,
17 SWiI17 RW 0 0 iRk
1: FEEFHERARSM, Hr- LT
ZAEREEES. HRE .
16: 8 Reserved
Configurable 8 EXTI line7 k{4 EFHEfM A RS,
0: RBFM
7 swi7 RW 0 1: FEEFHERRSM, HTr- LT
ZHBBHET, RE 0 (BHESRE) SEEREE (B
Za0)
Configurable 8 EXTI line6 k{4 EFHEf ARLE,
0: RBFM
6 SWi6 RW 0 1: PPEEFHERARSEM, LT
ZNHBEHEE, 1HRE 0 (EHEERE) SEBREE (FEHE
Za0)
Configurable 28 EXTI line5 k{4 EFHEft A RS,
0: JRBFM
5 SwWi5 RW 0 1: FPEETHRAAR M, Hmrdhi
ZNBEHEE, 1HRE 0 (EHEER) SEREE (FEHSE
=a0)
Configurable 258 EXTI line4 k{4 Bt &AL E.
4 Swi4 RW 0 0: RBEFIN
1. FPEEFHERNARSEM, HTr- T
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Bit Name R/W | Reset Value Function
ZNHEHEE, RE 0 (BEEEE) EGEE (BHE
/)

Configurable 8 EXTI line3 k{4 FFHEft &AL S,

0: KB

3 Swi3 RW 0 1: FEEFHERURSEM, HTr- LT

IZAHEHES, HRE 0 (EHESE) SEREE (S
ZH)

Configurable 258 EXTI line2 &4 LBt A BCE.

0: KB

2 SWI2 RW 0 1: FEEFBMARSEM, HEmrmEhiT

IZAHEHES, HRE 0 (EHESE) SEREE (BEHFE
ZH)

Configurable 28 EXTI linel k{4 FFHEft A BCE.

0: KB

1 Swi1 RW 0 1: FEEFIBRRSEM, HmrmA T

ZAHBHEE, HRE 0 (BHEEE) SEREE (BHE
Zh)

Configurable 8 EXTI line0 k{4 EFHEft A RS,

0: B

0 SWI0 RW 0 1: PPEEFHERARSEM, HTrEhiT

ZAHBHEE, ERE 0 (FHEEE) SEREE (FBHE

=)

11.3.4. ¥EERSFEFSR(EXTI_PR)

Address offset: 0x0C
Reset value: 0x0000 0000
{NEEXY configurable SE{FHYE e IEHINAL,

31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 22 21 20 19 18 17 16
Re | Re | Re | Re | Re | Re | Re | Re | p.o | Ros | Res | Res | Res | PR18 | PR17 | Res
S S S S S S ) )
rcw | rcw
1 1
15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | Re | Re | Re | Re | pps | pps | prs | PR4 | PR3 | PR2 | PR1 | PRO
S S S S S S ) )
rCwW | rcw | rcw | rcw | rcw | rcw | rcw | rcw
1 1 1 1 1 1 1 1
Bit Name R/W Reset Value Function
31: 19 Reserved reserved

Configurable 258 EXTI line18 B{4HE#EliRE., X
HraE R EFHO TR BRI, 121
18 PR18 RC_w1 0 B BHE 1iEF.

0: RFHEEMHEK;

1: P4 ARG RR SBHEK;
Configurable 258 EXTI linel7 S{4HERIFE.
17 PR17 RC_W1 0 HE BT E BT T ERRR ST, 1z
B BHE 1iEF.
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Bit Name R/W Reset Value Function

0: RFEESHEK;
1. FE EFHETRERARMRR AR,

16: 8 Reserved

Configurable 258 EXTI line7 B4R E, W)
HraE AT EFHE TR BRI, 1Z{
7 PR7 RC_W1 0 B, U5 157,

0: RFE&ESMHEK;

1: P4 EFHBTBEEARA AR S HEK;

Configurable 258 EXTI line6 {4HE#RIRE, W)
HraE R EFHO/ TR BRUR SR, 121
6 PR6 RC_W1 0 B, BH5 18%,

0: RFE&ESMHEK;

1: P4 EFHBMTBEGAR AR SEK;

Configurable 284 EXTI line5 S{HEiRing. &
e EEE T LR R RRRSART, 247
5 PR5 RC_W1 0 B, RHE 1iEE.

0: FRFEEEHEK;

1: P4 EFHB TR AR SEEK;

Configurable 2584 EXTI line4 S{HEiRirg. &
AT LA M RRA SRS, 1%L
4 PR4 RC_W1 0 B BHE 1iEF.

0: RFEEEHEK;

1: P4 EFHBTIERARRIRSEEK,

Configurable 2584 EXTI line3 E{HERITE,
AT AT RRA SRS, 1%L
3 PR3 RC_W1 0 B, BH5 178%,

0: KRFEEEHEK;

1: P4 EFHBTIERARIRSEMEK,

Configurable 284 EXTI line2 S{tHERing. &
e E R T LR TR SR, 267
2 PR2 RC_W1 0 B, BHE 1755,

0: KRFEESMHEK;

1: P4 EFHBR RS RASEHEK;

Configurable 284 EXTI linel S{tHERirg. &
BT LR TR ST, 267
1 PR1 RC_W1 0 B, BHE 1iEF.

0: KRFEESMHEK;

1: P4 EFHBTIERARRSEEK,

Configurable 2584 EXTI line0 Z{4HERITE. X
BB T EFHR TR AR SR, AL
0 PRO RC_W1 0 B, THE 1iEE.

0: KRFEEEHEK;

1: P4 EFHBTIERARRIRSEEK,
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11.3.5. YPERrhBRiEIRZ1FEE 1 (EXTI_EXTICRY)

Address offset:0x60
Reset value:0x0000

31 [ 30 | 29 28 27 | 26 [ 25 [ 24 | 23 | 22 21 20 19 18 [ 17 [ 16
Res | Res | Res | Res Res | Res EXTI3[1:0] | Res | Res Res Res Res Res EXTI2[1:0]
RW RW RW | RW
15 14 13 12 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 EXTIO[1:0]
RW | RW RW | RW
Bit Name R/W Reset Value Function
31:21 Reserved - - Reserved
EXTI3 XJ/ GPIO port i%#%,
25:24 EXTI3[1:0] RW 0 2'b00: PA[3] pin
2'b01: PB[3] pin
2’b11: reserved
23:18 Reserved - - Reserved
EXTI2 3IFZ GPIO port 5%,
17:16 EXTI2[1:0] RW 0 2'b00: PA[2] pin

2'b01: PB[2] pin

2’b11: reserved

15:10 Reserved - - Reserved

EXTI1 XthZ GPIO port j%#%,

2’b00: PA[1] pin
9:8 EXTI1[1:0] RW 0 2'b01: PB[1] pin

2'b10: PC[1] pin

2’b11: reserved

7:2 Reserved - - Reserved

EXTIO X$KZ GPIO port #E#%.

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

2’b10: PCJ[0] pin
2’b11: reserved

11.3.6.  JMEBrRBRIEIRSTESE 2 (EXTI_EXTICR2)

Address offset:0x64
Reset value:0x0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res Res | Res | Res | EXTI7 | Res | Res Res Res Res Res | Res | EXTI6
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res Res | Res | RW | EXTI5 | Res | Res Res Res Res Res EXTI4[1:0]
RW RW [ RW
Bit Name R/W Reset Value Function
31:25 Reserved - - Reserved
EXTI7 3K GPIO port j%&#%,
24 EXTI7 RW 0 0: PA[7] pin
1: PB[7] pin
23:18 Reserved - - Reserved
EXTI6 XIRL GPIO port i%3#%,
17:16 EXTI6 RW 0 0: PA[6] pin
1: PB[6] pin
15:9 Reserved - - Reserved
8 EXTIS RW 0 EXTI5 XIFL GPIO port 5%,
0: PA[5] pin
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Bit Name R/W Reset Value Function
1: PB[5] pin
7:2 Reserved - - Reserved
EXTI4 X3/ GPIO port i%#%,
1.0 EXTI4[1:0] RW 0 2'b00: PA[4] pin
2'b01: PB[4] pin
2’b11: reserved

11.3.7. HEiRESESE (EXTLIMR)

Address offset:0x80
Reset value:0x2000 0000
7= Direct 258! line B9l mask bit &A1, BDZRiFiZ line; configurable line B9 mask i, BAiAJ9 0, B

iz line,

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | IM29 | Res Res Res | Res | Res | Res | Res | Res | Res Res | IM18 | IM17 | Res
RW RW RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res | Res | IM7 | IM6 | IM5 | IM4 IM3 IM2 IM1 IMO
RW | RW | RW | RW RW RW RW RW

Bit Name R/W Reset Value Function
31:30 Reserved

EXTI line29 {E/rRiTIREE CPU FRiliiZH.
29 IM29 RW 1 0: HRTIREE T
O

28:19 Reserved

EXTI line18 {EA-RRIREE CPU FfizHl.
18 IM18 RW 0 0: chEfreRs ik

1: PRIREESR 5k

EXTI linel7 {EAHFIREE CPU Rmdais.
17 IM17 RW 0 0: chifIRER ik

1: FRTIERER

16:8 Reserved

EXTI line7 {EA-hBRIGER CPU FRizH.
7 IM7 RW 0 0: chfIEEE Rk

1: FHTIERER R

EXTI line6 {EArhBFIGER CPU FRizH.
6 IM6 RW 0 0: ThHFIRERFRR

1: HTIERER R

EXTI line5 {EAFhBFIGER CPU Bz,
5 IM5 RW 0 0: ThHFIRERFRR

1: FHTIERER R

EXTI line4 {EArhBIGEE CPU iz,
4 IM4 RW 0 0: hiIGEE Rk

1: ArHTIERER R

EXTI line3 {EArhBIGER CPU iz,
3 IM3 RW 0 0: chMRER R

1: ARRTIERER R

EXTI line2 {EArhBIGER CPU FizH.
0: FHFIRER R

2 IM2 RwW 0
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Bit Name R/W Reset Value Function
1: FRBTIREER K
EXTI linel fEAARRFIRES CPU s,
1 IM1 RW 0: PRfTIREE Rk
1: FRBTIREER K
EXTI line0 {EAFRRFIGES CPU s,
0 IMO RW 0: RfTIREE Rk
1: HPHIRERR R
11.3.8. HRIESEFER(EXTI_EMR)

Address offset: 0x84
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | EM29 | Res Res Res | Res | Res | Res | Res | Res | Res | Res | EM18 | EM17 | Res
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res | Res | EM7 | EM6 | EM5 | EM4 | EM3 | EM2 EM1 | EMO
RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:30 Reserved
EXTI line29 {E9ZE{4IREE CPU Bz,
29 EM29 RwW 0: S{HIRRER
1: EHRERFR
28:19 Reserved
EXTI line18 {E/9ZE{4IREE CPU Bz,
18 EM18 RW 0: EHIREERER
1: EHRERFR
EXTI linel7 {E/9ZE{4IREE CPU Rz,
17 EM17 RW 0: EHIREERER
1: SRR
16:8 Reserved
EXTI line7 {EASE{4-I%AE CPU Bz,
7 EM7 RW 0: EHIREERER
1: SRR
EXTI line6 {ESE{4-I%AE CPU Bz,
6 EM6 RW 0: SE{HIRRER
1: SRR
EXTI line5 {EASE{4HI%AE CPU Bz,
5 EM5 RW 0: SE{HIRRER
1: EHIREER R
EXTI lined {E9SE{4I%EE CPU Bz,
4 EM4 RW 0: SEHIGRERFWR
1: EHIREER R
EXTI line3 {EOZE{4I%EE CPU FgdzHl.
3 EM3 RW 0: SH{4MEE iRk
1: SRR
EXTI line2 {E9ZE{4I%EE CPU FgdzHl.
2 EM2 RW 0
0: HHARER
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Bit Name R/W Reset Value Function
1: EHIERER R
EXTI linel {fENSE4I%ERE CPU FEizHl.
1 EM1 RW 0 0: EHIREZRER
1: EHIERER R
EXTI line0 {EASE{4I%ERE CPU FEizHl.
0 EMO RW 0 0: EHIREZRER

1. BHIREEREFRR
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12. BRI (CRC)

12.1. @9

RIEERSIE, CRCITEBRTHEMAR 32 #dE, EH~4%— CRCER.

12.2. CRC ¥ E45 5

B  {FF CRC-32 (LIKK) ZInz: 0x4C11DB7

X32 + X26 + X23 +X22 +X16 + X12 + X11 + X10 +X8 + X7 + X5 + X4 + X2 + X +1
B S 32 AR

m BENANEY 32 HUEMERAEEA— ) 57

m  General purpose B9 8 (\UZZE8 (AT FBIEIREITENE)

m FERGE: 32bits R 4 4N AHB AFEH

12.3. CRC IhfEimiR

12.3.1. CRCEE

< 32-bit AHB bus >

32-bit(read access)

crc_hclk
—> Dat

)

register(Output)

ﬁ

CRC computation

32-bit(write access) @

Data register(Input)

&l 12-1 CRC i+ & ITiEE]

CRCitHEHTAH 11 32 (#iEs17ss:

o HZHFEHITEIRER, FARASERS, TLUAAEHT CRCITERTHEUE.

o HZEFEHTIEIRIER, IRE E—X CRCitEAIER.

FRBENHIESFE, HitEERER—X CRC ITEARMINTEARNAS XIEA 32 (i T
CRCitH, MARZEFHIHITE).

% CRC IEfEITERT, SERERMMELE, B CRCItELER.

ALUBIH IR EZ 78 CRC_CR Y RESET \kEE 278 CRC_DR J OXFFFF FFFF, 1IZIB{EAFINETTF
28 CRC_IDR HHIEIE.
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12.4. CRC =&

12.4.1.

Address offset:0x00

#iESHTFaE (CRC_DR)

Reset value:OxFFFF FFFF

31 [30 |29 [28 27 [26 [25 [24 J23 J22 J21 J20 19 18 |17 |16
DR[31:16]
RW
15 [14 [13 12 J2112 J10 [9 8 [7 |6 |5 |4 [3 ]2 J1 Jo
DRI[15:0]
RW
Bit Name R/W Reset Value Function
HIES7eE,
31:0 DR RW 32’hFFFFFFFF LEHEUER, (EARASFRR. SRR, RS2
B CRCitE&ER.
12.4.2. MI7EESFES(CRC_IDR)

Address offset:0x04
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res |Res |Res | Res | Res | Res | Res | Res IDR[7:0]
RW
Bit Name R/W Reset Value Function
31:8 Reserved -
1BF 8bit FES 7S
7:0 IDR[7:0] RW 0 X E— NP RIS TZAE. 2SS Fe8 Al
CRC_CR Zf783f9 RESET i £fI.
12.4.3. EHIFEFER(CRC_CR)
Address offset:0x08
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res gET
W
Bit Name R/W Reset Value Function
31:1 Reserved -
0 RESET 0 AR EN, FASEENI CRC iHESTT, ZMREGRE
iz, BHEEEMNES.
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13. R/ FHEH(ADC)

13.1. @M

oHEHB 11 12 {489 SARADC (successive approximation analog-to-digital converter) , 1Z#&EHRIES 10
MNERNENEE, 91F 8 NMMBEET 2 MREREE,

BIBERVEEARINTLUREASRIR, 1E4R, AREEHRT, HRERFMHETEANFTEERXTTHY 16 (EUES
fFea.

1&HA watchdog SN ARG ESMARERBE 7 AFPEXNEHEXSRE.

ADC S 7 FEARSRER TiziT, BI3RBIRIRAYIE.

13.2. ADC £E451¢

m SiEE
> 12bit, 10bit. 8bit [ 6bit S IHFERAIECE
> ADC #5318 lus@12bit (1MHz)
> B
> AYmiERYRIFRTIE)
> EIYRIERIEEEXITHER

m {RI0FE

> PORIIFEIRME, B PCLKSRER, TRARYERFEIERY ADC ik
> BEREREMEL: BHLELUESA PCLK iIBfTr=4iEH
m RmAEE
> 8 MIMNEBEINBNIEE
> 1NAEB temperature sensor @&
> 1P HESEBEEE (Vrernt)
B ERRERMERRIAIEY
> BHE
> AEERMIESEE (TIM1)
B R
> BURIER(single mode): BILAFGHE 1 MRIBESE LI —RIIBE
> E4EfE((continuous mode) : ELELIAMIEIERYEIE
> AEESHE (discontinuous mode): EIRflA, FEIRHIERAVEE 10K

m Rl
> ERNBERES
> ERNBIEERER
> TEFHIREHREER
> RUE RS
> mHEMY

mEE
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13.3. ADC IhgEssiAR

13.3.1. ADC {EE

N

TIM1_Cca

OVRMOD

(overnun mode)

VCCAZVODA
~
{1
CAL_BIO [8:0]
CAL_C1110(8:0]
CAL_C1010[8:0]
CALSET CAL_C9I0[8:0]
(set calibration factor) CAL_C8I0[8:0]
CAL_C710[8:0]
CAL_C6I0[8:0]
— ADCinterru cPu
CALSEL Analog Supply EostG s IRQ
1.8Vto 5V
£0C g
(offset/of fset+inearity) OVR
CALBYP AWD
(bypass calibration factor to 0)
SCANDIR CALSMP[1:0] ADEN ——<——” V/ (- A\
up/down (calibration samplingtime) - to slave master
CHSEL(12:11] & DATA[11:0] N\ — /| are
CHSEL[9:0]
CONT ADPAL
snglefoant. self-calipration APB
interface
Supply and reference]
Vrefint input conversion data
Vsense selection & YT VIN SAR_ADC
ADC_IN[Z:0] [ scan Control /s, mpiing time calibration factor
= analoginput channels
Converted data start
tart &st: A
start &stop CAL_BOUT [8:0] analog
Control CAL_C110UT[8:0] watchdog
CAL_C100UT(8:0]
AbsTP CAL_C90UTI8:0] AWDEN
ADSTART CAL_CB0UTI8:0]
S/W trigger CAL_C70UT(8:0] R >
WAIT CAL_C60UT(:0] AWDCH[4:0]
LT[11:0]
HT[11:0]
H/W trigger
TIM1_TRGO

» CAPSUC
]—VOFFSUC

EXTEN[1:0] — ;’i‘ssc{fn':i\uous U
triggerenable and mode left/right '————— > CALON
edge selection RESSERA
12,10,8,6 bits.
I
EXTSEL[2:0]
trigger selection
CHSEL[3:0] SARADC
/
PB1 A—
/
PA3 1
/
PA4 1
/
PA6 b
/
PA7 A
/
PCO ° [
> SAR
PB6 — ADC_EN ADC
/
PBO * i
/
—
/
——e
A

13.3.2.

13-1 ADC channel with analog switch

Btk (ADCAL)

1% ADC EERIEINRE. EIUERAE, ADCIHE—1 AT ADC NERRIRIERF. £ ADC RUfERAAEl. K5
FAAERT, RIFAABEER ADC #=1R,
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fEfEFE ADC 3i2R1, B TRUERIE. RERTERCHRTICHRZERN, HFIZZEH5(EM offset er-
ror,

RIEIR BRI,
ADC R{fHeE

HHFEE ADCAL=1 a]jaaiidE, BGHHERR AR HMESN ADC BIRTER, HRETEAE, ADCAL 8
450, A ADC_CALFACTOR FHFsRiZHRERF. WERFE—BERRE, BRIFERRENL

% ADC TEFMRERZRT (VCC MER 2 ADC offset fRiBHIEERE, RERRZ) , HEFHTHE
IR,

ROERIEHR R RE :

B CKMODE &R R Fhd

B 88 ADCAL=1

B ZERFE| ADCAL=0

13.3.3. ADC FXiZ#l (ADEN)

SR EBENE, ADC#&ERAERE, BTFHEEE (ADEN=0),

ADEN = iEe%iE ADC,

LAFAIEA ADC BOIH7E:

Bic ADC_CR Z5178889 ADEN {i15 1

ADC 3B IR E ADSRART RiGshak(IRALA SN BN R R SRR B E.

LATF9%A ADC BOIH7E:

188 ADC_CR 2778541 ADSTART 247 0 LR ADC AEEEHEIFEH, & ADSTART=0,
ADEN=1, MJaJX3+ ADC_CR & ADDIS & 1 2F ADC, &HEE, 1IX ADC_CR Z7788+HJ ADSTP & 1 ki
IFTF7EH{TAY ADC 5, HE1% ADSTP #AE(HHS 0(5 0 TReti(ELE52hE ).

& £ ADCAL BB Z 50T 4 4 ADC Rf$hHBiEIHE ADCAL=1 fid, ADEN i ARBERE 1.

ADEN J 8T Setup v
€

ADSTART

State OFF ) Start \ SMP-CONV Y_OFF

EOSEQ A i

13-2 Enabling/disabling the ADC

13.3.4. ADC Bi¢h

ADC 5524, ADC BI$H(ADC_CLK) J837 APB E3#§(PCLK), ADC_CLK BJEHFEFHEI BEAYAT $f
IR,
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PCLK » » | APB interface
RCC

(Reset&Clock » /1/2/4/8]
controller) 1 16/32/64 » Analog ADC

ADC_Clk

CKMODE

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

© clook CKMODEI3:0 Latency between the trigger event and the start of
ADC clock source KMODE([3:0] IR conversion (T JaR3ShEIEE)
0000 1 0
0001 2 0
0010 4 0
0011 8 0
PCLK 0100 16 0
0101 32 0
0110 64 0
0111 / /
1000 1 0
1001 2 0
1010 4 0
1011 8 0
1101 32 0
1110 64 0
1111 / /

13.3.5. {EgE ADC

B VIRIE ADC 22 1E(ADEN #4404 0) BB (S ADC_CR Z17887f) ADCAL #1 ADEN i, {4
/E ADC FERISBXAIBKIEL(ADEN=1)1IfEIR TS ADC_CR 788+ H) ADSTART,

IFFLATIXLE ADC_IER, ADC_CFGRi, ADC_SMPR., ADC_TR f[]ADC_CCR 78, {407t
ADC FF/3 (ADEN = 1) BF##EHA{a] (ADSTART = 0) BB F A 8E1T8(5. ADC_CHSELR Z27£ ADEN =0
H ADSTART = 0 [UfER FHE.

B4 /HE ADC FIEE TSI (ADSTART = 1) BB R ADC_CR ZH17a8+HJ ADSTP {iZ,

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

HE 11 BEREE:

e 8 MM\ GPIO SIS I NRIREHAHIN (ADC_INO...ADC_IN7)

o 2 PNREMEHIRMACEREZER. REFSEEF VCCA)

ADC AL — N E—BiEs B aiifE— 1 FoEE,

WL AIEE RS DB S 1758 ADC_CHSELR 4RE%R: SMEIMmNEEE S JN— ANk
EIVAR

ADC 13##RIBEIRFFH ADC_CFGR1 Fi SCANDIR fZRIECESRIRTE :

e SCANDIR=0: [FIRi#3fH: NiEE 0 EliEiE 9
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e SCANDIR=1: [EIE#I#H: MIBE 9QREBE O
IRE(ERUEES| ADC_INS (TS_VIN) iBiE, WEfSEHBEEEET ADC_IN9EE (VREFINT) ,

13.3.7. aIfRIERFEERIE (SMP)

/550 ADC 34225, ADC FEEMRNEERMNARREFRRERE — N EEERE. FENERVRER
KUMERABERXY AR S 7R E MmN ERIKE,
BIYRFERAFAT BRI\ BB ERTR N FBH ISR A RS IRR .,
ADC AN ERTARY ADC BI$ 347 F§ ADC_SMPR ZFH1FEaFHY SMP[2:0]ARH TIEM. BIRIER
RN EEENEA. WENAFRR, e RRHASEEFIEN A B AR .,
REAERT BT & T :
tconv = SREEAT(E] + (FEHRD#¥ER+0.5) x ADC R /EHA
fgn:
4 ADC_CLK = 16MHz, S#ERA 121, EREEATEH 3.5 ADC R $3/EHR
tconv = (3.5+12.5) x ADC BI$H/EHA= 16 x ADC AH£H/EHA = 1 ps
EOSMP R FsRERBARFEM ERAILER.

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

BUREAMET, ADC HUTIRFFIEEHE, AT EHIEATEE. 2 ADC_CFGR1 FH7es+HH
CONT=0, DISCEN=0HYJ, ADC AEIREEHET,

ADC 3R] B A MF 55560

e 7£ ADC_CR EF1Z25HIZE ADSTART i

o AR S

HFERFF BB ERAE), BIRERRSE:

B ERREUEERFNE 16 4557728 ADC_DR |,

B EOC(HMRERINS)INS &L

B & EOCIE (&R INF=4E— .

BEFYEiRTE:

B EOSEQ(FAIER) & &L

B & EOSIE fIERINFA=4E— bl

HHREETRIE, ADC (ZIEEZIFTRIMASHE ADSTART EFENL
i BEmR—EE, WaRE—MRER 1 —1M&RE,

13.3.9. ELEREIRIREIL (CONT=1)

mESAeElh, MR R ST E, ADC T FyiEie, BitfalEE—XB8mE
MR TIERIRIFRS 45, 24557788 ADC_CFGR1 Ry CONT=1 B, ADCIEENELELRER. ADC
AT NIARMGAEE:
B 7 ADC_CR &7F88hiZE ADSTART {i
B ERREMN
RS EERTELIERAR, BIRERTERT
B EERIIBURERFNE 16 {UZ57788 ADC_DR
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EOC ($&H4ERRIFE) InE B
# EOCIE fRIERIMF=4E— i,
BIEFSIRIRTNE:

| |

| |

EOSEQ(FAIER) G &L
# EOSEQIE IBRINIF=4E— rhith
—IREFEEREESRfS, ADC MRS ERNEYEE,
¥ BREEBRE—EE, WaRE—MER L — iR,
ADC FEERIRT4LTF discontinuous E#AtETF continuous EatER,, EXFIER T (DISCEN=1,
CONT=1), HXRIEREERE,

13.3.10. IEESEEIRET (DISCEN=1)

ZER IR E ADC_CFGR1 778871 DISCEN (3RF .
EXMER (DISCEN=1)TF, FEBHHREIMASEHEBINENE— N FIIFHEREIR,
#8&, DISCEN=0 Y, —MEHSHARIMASM, MaUSENE— M FIIFHRTETRIL,
g :
DISCEN=1, EEIRANEEH: 0,3,7, 10

- 1Sk BB 0 WA E— EOC 474
- 2M iR JEIE 3 HiEEE—1 EOC S 4%
- 3k 1EIE 7 kR E—1 EOC 4
- 4 b 1BIE 10 #EEHRE =4 EOC 1 EOSEQ Hf4
- 5 bk IEIE 0 #iRIRE— EOC B4
- 6 fibk: EIE 3 IR E— EOC B4

DISCEN=0, FEsEIRA0EEN: 0,3, 7, 10

- 1Sk BASEENFRSIGEE, HORJ9EE 0, 3, 7 71 10,

BRIEIRSERE, FE— EOC B, BEIRE—MNEE, [RF-4% EOC I, &rF=4—1> EOSEQ Hf4,

- (R SR BT AT F iR,

iE: it ADC ERTFIESHEANEL BN AT aEIEE, EXMER T(DISCEN =1, CONT=1), &
RN RIREEIEAET,

13.3.11. 381 ADC it (ADSTART)

IR E ADSTART=1 53] ADC ¥,
4 ADSTART iRE, MiEiHa:
B = EXTEN=OxO(3X{4fit'%) BF, SZBPFHA
B 4 if EXTEN # 0x0 BY, 7& F—NFrstiRIae it A B RuaiaFria
ADSTART fitEFiFiBAERT ADC HHHEFREBIERHIT,. 2 ADSTART=0 i, AJEFHECE ADC,
HBBIEAT ADC b F =i,
ADSTART {i70] EREE4EER.
B SRR A (CONT=0, EXTSEL=0x0)
- EFFIERIREERE (EOSEQ=1)

111/288



PY32L020 &% Fif}

B Discontinuous &R FAXAfLA (CONT=0, DISCEN=1, EXTSEL=0x0)

- TEREIREE RS (EOC=1)

m EFFARIER T( CONT=X, EXTSEL=X)
- TERARFIIT ADSTP 318/5
iE: EELSHET (CONT=1) T, ADSTART {iA8EH EOSEQ 5|RAVHEHER, HRERBMNEHFIRFTIHE
i, SERHHAIER N BEIREERIET, (CONT=0 and EXTSEL =0x01), MI24 EOSEQ #r&iR &S5, ADSTART <
SIS 0, XFtER T EEMGEITIRE ADSTART (B EMRRIEM 4t ASE{4ET.

13.3.12. F5HERTIE)

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

tapc = tsmpL + tsar = [ 3.5min + 12.5)12nit] * tapc_cLk

tapc = tsmpL + tsar = 291.66NS|min + 1041.66 nSj12bit = 1.33 PSmin (for fanc_cik = 12 MHz)

State  Start | Smpling CH(n) Converting X Smpling CH(n+1)

Analog Channel CH(n) X CH(n+1)
set by SW
ADSTART tSMPL i tSAR -
L) L
set by HW  § v cleared by SW
EOC
set by HW v cleared by SW
EOSMP Y A v
ADC_DR DATA N-1 DATAN

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

13-4 analog to digital conversion timing

13.3.13. {E1LiETHRAYEEIR(ADSTP)

FR#HiZE ADC_CR FH17aaHH ADSTP=1 FJLUE E HRIIEMAFITRISER, S ADC AUE{EFH 1L ADC i#

ANTRIRE, N TREER I R,

= ADSTP ¥R E 1, (FHISRIREERPIEBIEREREF(ADC_DR HERFBSRIRVEREHT

B3 ),

HfEFy RIS (BVEFTSE1 ADC B RFTHIFF I T4
—BZ5RiZIIIE ADSTP 71 ADSTART {EBEREEAS 0.
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DE?\let kﬂ‘ vcleared by HW
ADSTART set by SW & vcleared by HW
State OFF ) start J Smpling CH(n) X Converting ) OFF
ADSTP A v
ADC_DR DATA N-1

13-5 Stop timing

13.4. JMERRR AR EIRFNARAZ R TE(EXTSEL, EXTEN)

—IRERARE— N FH AR AT R B/ MER 4 (BIR0 . ERTEEE. A I iR, & EXTEN[1:0] #
“00”, MUSMEREEATER MR eI Tt AR L. JRHZE ADSTART=1 it, AUARIEEEH.

LIETEIH1T ADC $536AY, (@il R BRI 0E.

24 ADSTART=0 i, {Half{4HfitAk LR 2RE.,

Source EXTEN[1:0]
iRt LE 00
FEEFHatan 01
R R 10

AT AR 11

i TEEHRRT NI AR AR MR BEREE. EXTSEL[2:0] &= TSR al it R AE RS 4.
TREGH TN RATERIINEBAR. SRR ST HIRE ADC_CR 1785+ HI ADSTART (3K 4.

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

iE: TERRIRRTSNERAR AR A B3,

13.4.1.  PREFEIRIRT

FAREALIR D AR IRV tRATAEHRATIE (tsar) BAITHY. HIROARANBIYIRE ADC_CFGR1 FHfFssH
A9 RES[1:0] SRECEYY 12/10/8/6 (R, SNAARESEELIEN, A RRAYERD AR RNNREEIRATE,
HARERME 12 (EEBRRAAN o,

PRSIV BRIE LRV HRATE, W TERATR:

RESSEL tsar tsar(ns) tsmp tanc(tswp = 3.5) taoc(ns)
[1:0] (ADC BI$hFEIHR) faoc = 12 MHz (ADC RI$hEIHA) (ADC BJ$h/EHA) faoc = 12 MHz
00(12 {37) 12.5 1042ns 35 16 1334ns
01(10 {31) 10.5 876ns 35 14 1166ns
10(8 {3z) 8.5 792ns 35 12 1000ns
11(6 fi2) 6.5 542ns 3.5 10 834ns
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13.4.2. FEREER/SRIELEETR

ADC J@HIRN A REEIREETR (EOC) 4.
—HE7E ADC_DR Z7FSeh— MEREUEE MG, ADC 7£ ADC_ISR 172 E EOC fnsIiHiET

F¥%. 2 ADC_IER ®fJ EOCIE B9 1 i, MEF4—1> EOC Flffi. EOC iR&SHIMHE 1 i5RRELE ADC_DR
BFaRiahR.

ADC [EF£7E ADC_ISR BfFas s HRFEM R RIRE EOSMP, EOSMP iR&RI 5 1R, HE
ADC_IER 728+ RI EOSMPIEE N 1 5, MEF=4— EOSMP Hhiff,

13.4.3. [FHIEEHRLETR (EOSEQ flag)

ADC BRI &R FFYEEREER (EOSEQ) i
—B— N EIRFRSINRE—MNEERIREIESRUS, ADC £ ADC_ISR HF=aFiIRE EOSEQ I7&., =
ADC_IER fJ EOSEQIE /& 1 8, WKF4EHHf. EOSEQ IREHHEE 1750,

13.4.4. FREEREE

ADSTART ] L_’I\ t
EOC ﬂ;ﬂ;w
EOSEQ E
SCANDIR
State OFF Y cH1 Y cH2 Y chs JcHao (et ofFf  YcH11) cHio) cHs Y cH2 ) cH1 OFF
DR X b1 X b2 X bs ) pio D11 X p11 Y p1o { b5 X o2 ¥ b1
bysw_ T byww A

13-6 FFYIRYBRIRELIR, IRIHREA
1. EXTEN=0x0, CONT=0

2. CHSEL=0x20601, WAIT=0
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ADSTART ] v T
ADSTP v
EOC AL AL AL AL AL AL AL AL AL A WA WA
EOSEQ Al L L
SCANDIR
State OFF Y cr1 § cn2 Y chs Ycrio YcHit) cha) crz { crs [ cnioy cHit{  stop Y ch11) cHio J chHs
DR Y o1 Y o2 Y ps Yoo} p1a] b1 X o2 { os ¥ p1o D11 D11 | D10
bys/wf by H/W _4_

13-7 FRB IR R, BRIHRA
1. EXTEN=0x0, CONT=1,

2. CHSEL=0x20601, WAIT=0

ADSTART

O e £ 1 B F ] .

EOC WA WA WA WAV WS WA WA WA WAV N S
EOSEQ A_J, |
State OFF J cH1 % cH2 X chs JcHio fcH11 OFF Y cH1 Y cH2 f chs JcHio fcHia]  OFF
DR p1 f b2 ¥ ps Y pio) D11 p1 { b2 ¥ bs ¥ p1o Y p11

by S/W by H/W 5
triggered__ ignored %

& 13-8 FYIRYEIREE G, FE(HilA
1. EXTSEL=TRGx, EXTEN=0x1 ( EFH& ), CONT=0
2. CHSEL=0xF, SCANDIR=0
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ADSTART v
wme _F L[+ 1 ] i
ADSTP v
EOC AL AL AL AL AL AL AL AL AL K
EOSEQ l :ll
SCANDIR T
State OFF ) cr1 J ch2 Y cns Ycnio YeHin) ch) crz { cns Y crao ) cHitf  sTop
DR X o1 Y o2 Y b5 Y10} p1a) b1 X b2 { ps Y pio D11
by S/W by H/Wj
triggered ignored *

13.5. #iiREE

13.5.1.

13-9 FPHIRIEELEEER, BRIHARA
1. EXTSEL=TRGx, EXTEN=0x2 ( T&if ), CONT=1
2. CHSEL=0xF, SCANDIR=0, WAIT=0

RS R FNEERIST(ADC_DR, ALIGN)

TERIREEIREETR(Z EOC BM7-4ERY), RS REIERTIHE] 16 155 ADC_DR HiEZH 7.
ADC_DR #E&z\ SATECBRIEUEXI SRR o AEREX. ADC_CFGRI1 &Ff7a5+HY ALIGN (URTIERE
HIEEFHERUXITT AN, EURRIIEAAXIFT (ALIGN=0) BLZARIFF(ALIGN=1),

ALIGN | RESSEL [ 1514 [ 131211109 [ 8|7 [6[5]4a][3]2]1]o0
0X0 0X0 DATA[11:0]
o 0X1 0X0 DATA[9:0] [ oxo
0X2 0X0 DATA[7:0] 0x0
0X3 0X0 DATA[6:0] | 0X0
0X0 DATA[11:0] 0X0
) 0X1 DATA[9:0] [ oxo 0X0
0X2 DATA[7:0] 0x0 0X0
0X3 DATA[6:0] | 0X0 0X0
13.5.2. ADC ig# (OVR, OVRMOD)

ADC i$/HHRE(OVR) BIEE—MEFXISHEM, JEIRIFRIEEERN CPU REHEERT, B—MRiRiuE
BEEWET, MALET ADC T,

HEOCIEA 1" HERT, XI—MNHNERESH, B4 CPU R ADC_ISR 788+ OVR
ISR ERI, FBE ADC iTf, 24 ADC_IER Z772EHAY OVRIE BRT, FEE— ADC iddAlT,
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LISHEHRER, ADC SBEHREH BUREILIRIRIFIREREELLHEMDX N FFER, TTRKHRE
ADC_CR 772551/ ADSTP /3 1 3k{Z1E ADC #£#% OVR FREaI LS 1758,

HRESHNSEHRY, AEEXS ADC_CFGR1 E1Fes+HY OVRMOD {iRiZE ADC HUES FesPaIEIER
WIRFIR R

®  OVRMOD=0

- NSRS SIES ERs B LB S . ZRINIEURRRS, FIVRIREUEER. & OVRIRF
N1, NEENERRR B TEEREWER.

m  OVRMOD=1

- BRI RER IR ERBREUES 7, TR RENEUEER. & OVR{REFN 1, NI/SEhIsRasiiiT
H ADC_DR FHFFE RN ErIERE,

ADSTART ] v
ADSTP T ¥
EOC A ld U4 ::ﬂ;[ 1A W
IR TR
EOSEQ i ! !

i
}
. . . . I .
State OFF Y cH1 Y cHd Y cub Ycnad {eraa) cHiY duz2 ¥ cnd Y chio i dnia) T
| |

|
|
I
PR ot { o3 [ o5 ] oo | bi) o2 0§ 'S D11
(OVRMODE=0) i i | i 1 Il 1
| | | | | | | |
DR . : : . .
(OVRMODE=1) D1 o2 0s o0 oitf b1 oz )_os blox I =
| | | | | | | |
i I i_overrun I I i_overrun I I
Read access |_| |_| |_| |_| |_|_|_|—

by S/W by H/W §

& 13-10 13

13.5.3. {£7% DMA BIIER T EIRERES

% ADC RUSSIRRIBIE, By oI miREskizsl, XMERT, AR EOC FrE R EXER A R4k
e MEREEE, JEREEHRETRES, £ ADC_ISR 778850y EOC \I&{i, ItAIT]isE ADC_DR Z7788HY%
i#{8, ADC_CFGR1 Z7F287f9 OVRMOD fIAJEE/ 0 SRETRIT ) hEs{4,

13.5.4. {£% DMA fliEBieMaY SR TiiTiEiR

FRERIE— SRS NMEEBEARSREIREREEERAINA. XMIERT, OVRMOD 4 MREAN 1
B4R 28 OVR tr&. 2 OVRMOD=1 Y, ThEE4A8EELE ADC 4k4e4%#H ADC_DR iz RIEHE
—ENREEEIEIE.
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13.6. RINFEIFIE

13.6.1. BEIGhIEREEHMRS

BaEIR MR o] F F (R TR B AR R R PRIt e, SATEXFMER TABZ =%
ADC IHHIE5R.

L7E ADC_CFGR1 HFesHigE WAIT A 18, — MRV RB7ENIZRY ADC R4 RS/ (tban
ADC_DR FHFasPHIEHEHIZENG, EOC in& BB 2 8. X2 —FBIEN ADC REBIEN RS
ADC #iEEENGE.
¥ BIEEEETSEERFENBER T, GRS,

ADSTART t
ADSTP v
EOC ‘ : /

EOSEQ

. . T T
! [ [ |
State OFF X cH1 ) ou¥ X cHs oY YcHiaf ouvlf cHi ¥ ouy Y cws X stor
DR ! ! | !
(OVRMODE=0) y D1 D5 p11 p1 ; D5
| I | |

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

by S/W by H/W ;

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

13.7. #BEIENH

TEHIEAIHEEHRTE ADC_CFGR1 Z77889 ) AWDEN MENSEITE. ©ol BT Sk s—EiEsg
FrafEREEErEEREEE(EN).

NSRS FBIESE R ADC (RTHRBIESE TEEER, AWD RIUE RINSARERN. BIEHRRER
RZHE 12 (UBXEWER ADC_HTR 1 ADC_LTR 16 (UZfFas. RUBI PHHEIAEIRE ADC_IER HF
22 PHY AWDIE 3R{ERE. AWD TSR RIEES 1 KiBkR, SHEHRAVEHRED#HER/NT 12 (i (F3 DRES[1:0]
(SRIRTE), WIRIEREIMEALRIFEE, ENNERMEREIERILCRERZAXTTE 12 (AISZUHITHR.
i ADC EIBINIEIE 0 A iFR—EERiE 1,
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& 13-3 =B AR
e ~
Resolution bits = E B L : VLl
[FUREEHEE, XI55 EHE
00: 12-hit DATA[11:0] LT[11:0] and HT[11:0]
IR : :
01: 10-hit DATA[11:2],00 LT[11:0] and HT[11:0] i)jf RECE LT(L:0A0 HT(1:0]
WA : :
10: 8-bit DATA[11:4],0000 LT[11:0] and HT[11:0] Fﬁ}jz RECH LT[3:01#0 HT(3:0]
79 0000
AR - :
11: 6-bit DATA[11:6],000000 LT[11:0] and HT[11:0] Fﬁ}jz’*ﬁﬁ LTS HT[5:0]
79 000000
Analog voltag<=l
HT
Guarded area
LT >
B 13-12 B EI NORIFX
® 13-4 BB EEILE
Channels guarded by the analog watchdog AWDSGL bit AWDEN bit
None X 0
All channels 0 1
Single channel 1 1

13.7.1. ADC_AWD_OUT (SEiBr4

EHE I IES— RS ESEXEL, ADC_AWD_OUT BEiEES H FERTEE TIML A ETREAN (4b
BB .
EREEI RRY, #EiE ADC_AWD_OUT:
B S5 AWDCH ISR B IREHIZFER, &iRE& ADC_AWD_OUT,
B ET—EIT AWDCH ERABIERERE TR Z /5, ADC_AWD_OUT ERIENFIEZNELL. R
T Z RPN BELAENSE, NEBEHREA 1,
B ZFADCH (¥ ADDISI®RE N 1Af) ADC_AWD_OUT th&E1, HIE, =R (ADSTPIE
B 1) AJReSiEkRk ADC_AWDX_OUT IR,
B CRERSEIE EREE, AF0m ADC_AWD_OUT AL
AWD RSB HSBH RIS R: AWD fREXT ADC_AWD_ OUT IAERSERE (Fik0, aNsREZ4R
iBbRiZing, W ADC_AWDx_OUT BJLAYIHR, 1 AWDX iRSREFA 1) »
ADC_AWD_OUT {S5H PCLK 4R,
AWD EUIRFERRR ADC SEHREEERATHT.
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13.8. iREERIZINAESEBRE

BEERRT L AR ESRMRERIER (TJ).

BEERERRENERE ADCINEE, JRTHIRMERRIBEER— 1 E. REERERIIRIERE
WINKT datasheet £5HHAY Ts_temp M&/IME. HiEEERSRIRBERR, ERERTLIBE TR,

BEERSRHBEREEREAEEURR, BERRIZEZEFXEMOH2EHHER. ATRSXD
HEfE, 8—FRREERWT USRS HH BRFERAFEXI,

REREEESE (VREFINT) Rt—MIERER L ADC FELERES.
i WRE TSVREF SREGER T AEREE: BEERES. VREFINT,

TSEN control bit

Temperature
» TS_VIN
sensor -
ADC
BG ——»VREFINT

{

VREFEN control bit

13-13 TS and VREFINT channel
PR EERESRRE:
1. ¥ ADC1_IN11 B NIEE
2. RIESHIRISBIEE— N SENRERE
3. 7£ ADC_CCR Z728hiRE TSEN [ FAsRIGEE M BrEa s TR EE REs
4. FHRETE ADC_CR F{7e8HH) ADSTART {7 ( tBRTFA/IMERitA ) SKS5h ADC Fift
5. M ADC_DR ZF28+iZEN VSENSE iz
6. FATIINHITERE:
85°C — 25°C
TSCALZ - TSCALl
TSca i3k 85°CIREGRAESAIRIEE, RofEFRIEN: 0xIFFF 0118
TScau R 25°CREGRESAIRIEE, ROfEERMIBI: 0x1FFF 0114
TSoata & ADC FRERYSCRRE HIE
i (ERREE MRTERAR T FIREERS ZIBEIERALH Vsense EE—NSEMAGE, ADC M EEBEEEItEE— NS5
B, BHERMDXANER, NFEZERAIZE ADEN 1 TSEN {iZ,
FARERSEBETHEMRRY Ve BIE

Temperature(in °C) = X (TSpara — TScar1) + 25°C

VREFINT = 1.2V = ADC_DATAx x VCC
Tt T 4095
FIA vcc BIERITHE Vchannnel
VCHANNEL = ADC_DATAxX x VCC
T 4095
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VREFINT EEER 1.2V;

VCHANNEL 2iE#E8/E;

ADC_DATA £ ADC_DR EEHEEEIRETE;

4095 TR~ 12 fiL,

HI=FIEEH Vec BIRB 2N EASRPMZEKR/N. WHBSEBE (Vrernt) LARELFEREF
ADC SRENAIRESHERT LA FSRITASE HESERY Ve RIBB K,

13.9. ADC Hhlf

ADC TR LA ™ME—S 474

o {HA—IRAIEEHRLEER (EOC 1R)

o FFHIRRIREEER (EOS &

o BIEHBI PTENALE (AWD 17E)

o LREMBRERRLE (EOSMP 7E)

o LBHEUBRLITRE (OVR 17&
HMBERETEERERIFATRIEIRE ADC HiT

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

13.10. ADC 1522

13.10.1. ADC HRERFIIRESS1FRs (ADC_ISR)

Address offset: 0x00
Reset value: 0x0000 0000

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

rc_ wl rc_ wl rc_ wl rc_ wl rc wil

Reset

Bit Name R/W value Function
318 S(?r\?ed
RIUE
7 AWD | RC_W1 0 EEHEE [F(E#BIT ADC_LTR #] ADC_HTR Z/7 28wz ER EH- BN,
BHE 1785,
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Reset

Bit Name R/W value Function
0: RENEIMHEMRE (BEBERUCERZEMHTE)
1: EEI RAEGRE
6:5 seFi\%d
ADC 3%
LISERER, BEHEMZAL. 4 EOC inEEEREEIRFNERE=
4 OVR | RC_W1 0 B, Z{5 1750
0: TEEKRE (M ENEFBRRIZAL
1. ZHERE
Py eRRES
3 EOSEOQ | RC. W1 0 CHSEL 1;7&?:%8’\]%@Eﬁ?%%%ﬂa‘ﬁi{f%{ﬁi%ﬁo E’Mf_F—% 1780
0: HRFIIIRBETH (BBEBRHEENETIERZINS)
1: HEHaFR7ITERk
IR RIS
LENMNBESREIREREIIEURERILIM ADC_DR E1785EEIRT,
2 EOC | RC_W1 0 B ELLZAL, P4E 175 08¢k ADC_DR FH7e85 0
0: BEHIRIETH (BEBRHEENETIERZINS)
1: BEETmET
RIFERITG, EERERIERSREM AR, BHEM %A, THE 18
0
1| EOSMP I RC_W1 0 0: FEMEREMERGESRAT (HERIF BRI AT IERLITE)
1: REMBRER
0 Re-
served

13.10.2. ADC HREf{#EEES 78 (ADC_IER)

Address offset: 0x04
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Re Re Re Re Re Re Res Res Re Re Res Res Re Res Re
s s s S s 5 5 5 s S s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re Re | Re Re | Re Re Re | Re. AWDI Re Re OVRI EOSE | EO | EOSMPI Re
S ] S S S S S ] E ] S E QIE CIE E S

rw rw w w w
Bit Name R/W Reset Value Function
31:8 Reserved

TEIET PR ERE
KBRS EREIUE PRt

7 AWDIE RW 0
0: BB IFRAERE
1: A s
6:5 Reserved
ADC I & FRif{#ERERL
4 OVRIE RW 0

B EPRE BT Heh i sERE
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Bit Name

R/W

Reset Value

Function

0: ADC id#iiA~sERE
1: ADC i3#ihif{#ge

EOSEQIE

RW

FrBIEE R PR {sERE

BB BRI SE R P 5ERE
0: FrRHUESsRAPBTAMERE

1: FRAIERPHAERE

EOCIE

RW

IR EE R P {ERE

B EbRE B IR S SR P R RE (L
0: FEHREETRAPITAERE

1: e R ERE

EOSMPIE

RW

RIS R PR

B Bh R B IR A RS A AR P T
0: REFIR SR PUTAERE

1. RS RPHTERE

0 Reserved

5iBA: 2§ ADSTART=0 BY (MR S BIHAERIEEHIT) ST LAGIX LA,

13.10.3. ADC {Z#l&7Fs3 (ADC_CR)

Address offset: 0x08
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
éEL Res Res | Res Res Res Res Res Res Res | Res | Res | Res Res Res Res
rs
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res | Res Res Res Res Res Res Res | Res AD- Res AD- Res | ADEN
STP STAR
rs rs rs
Bit Name R/W Reset Value Function
ADC RUEEEE, BUHIRERH ADC KR, RIESTH
EEHBmhE 0
31 ADCAL RS 0 PO
0: BT
1: 5 14XIE ADC, EEA 1 REIAEEERT
30:8 Reserved
Vrersur fiHFBIEIER
00:1.5V
01: 2.048 V
10: 25V
HE: (R
6 Verfouff_sel RW 200 |t 1.5V Vrersur SSAEHETZRUBAL0X1FFF002C;
2.048V Vrersur (BRI 0x1IFFF0030
2.5V Vrersur fa BB HUBIE0XLFFF0034;
5080 MIBHE OX1IFFF002C 18 16bit (R 0x1501, X
7~ Vrersur F5/EE(E 1.501 V
5 Vref_buffere RwW 1’b0 VerfBuffer enable
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Bit

Name

R/W

Reset Value

Function

BHE50E0 5181,
0: disable VerfBuffer
1: enable VerfBuffer

ADSTP

RS

ADC =155 m S

BUBEMFIEMEFIEAB TR (ADSTP H<)

SRR E A BRI IR IRy SH A B
BRiZL

0: IRBLETEFH1THY ADC {ZLERIRE S

1: 5 1{81E ADC, 4 1 KBE— ADSTP @S IELE
7.

Reserved

ADSTART

RS

ADC Eaian<

HHBNMIZMEE) ADC ik, HRIE EXTEN[L: 0]8Y
FLE SRR BT AR, RERESRASE
SR EEN I HTEEERR

— FEBREEIEHET, (CONT=0, DISCEN=0), &R0 {4-3R
HfIRH(EXTEN=00): FEHESERIRSLERAT (EOSEQ xR

)

— EIFIEEEAEHMET (CONT=0, DISCEN=1), 4R {43K
FIRF(EXTEN=00): FHAERIzE (EOC)

- BB T $#14T ADSTP e3¢ 25, [ERT ADSTP
IR XARBEE 0 Z B

0: IRBIEFEH1THI ADC 461k

1: 5 1351 ADC, E4 1 %88 ADC IETHR{ERTBELE
TEfEHR,

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

ADDIS

RS

ADEN Z£|F{iFgE

BHERZEIE ADC FH ADC NI, BHERRI%
bit, 2§ ADC #Z:1E (ADEN #F@ 4 5ZEAT)

0: 7&H ADDIS commond ongoing

1: B 1%51F ADC, i 1%7R ADDIS IESIEEHIAT
Note: iZE ADDIS 9 1 B3RBEE ADEN=1 HH
ADSTART=0 Y (Ha{RIRBEEIRHIT)

ADEN

RS

ADC {Fgei<

B BALZAIFERE ADC, ADC KERIRIE.

0: 388 ADC (OFF state)

1: {#8E ADC

13.10.4. ADC EtEBS7F5E 1 (ADC_CFGR1)

Address offset: Ox0C

Reset value: 0x0000 0000

31

30

29 [ 28 | 27 ] 26 | 25

24 23

22 21 20 19 18 17 16

Res

Res

AWDCH

Res

AWD

Res EN

AWD DIS-
SGL Res | Res | Res Res Res CEN
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RW | RW

RW

RW

RW RW

15

14

13 12

11

10

7 4 3 0

Res

WAI

CcoO

NT | RM

oD

Ov-

EX-
TEN[1:0]

Res

ALl
GN

SCA

EXTSEL NDIR

RES_SEL Res Res

RW

RW | RW

RW

RW

RW | RW | RW | RW |

Bit

Name

R/W

Reset
Value

Function

31:30

Reserved

29:26

AWDCH[3:0]

RW

0000

BB THBEEE, REaLERFIREIZAL.
EHE NS NEE

0000: ADC &I NIEE 1

0001: ADC 1EHIRNIEIE 2

0010: ADC f&EHIBINIEE 3

1001: ADC tEHIUBINIEE 10

R ADC EIUBINIEE 0 AsF s —BEiEiE 11,

Hith{E: {REEAL

#8F: AWDCHI3:0] f(IEEBREERHEEIREEI CHSELR FHiFasE
X34 ADSART=0 i (HRIZBIETEH{TAVREIR) AFREEIXLE]

25:. 24

Reserved

23

AWDEN

RW

EHE A EsE

TR ENERRNZAL

0: AEREEIE 11

1: {EREEII

= ADSART=0 i (HR{RIREIEEITRISEHR) AIFRHEXEN

22

AWDSGL

RW

E—NEESE e EEfRERIE
BN EFEMRZAEVEREEIE | PEE AWDCH[3: OWiREREIE
taREmEEE
0: FEFFBEEE LFEEINEI 1R
D E—NEE L FERREIET
&é ADSART=0 i (FA{RIRBIEMEHITHIRER) R REEIXLEL

21: 17

Reserved

16

DISCEN

RW

IRZELRtE

PUENRENBRRZAL, fERE/AEREIRE
0: FMEREIRELHET
1: fEReRESR

ey RERRfEREARESE
CONT=1.
X ADSART=0 Ry (HRIRBIETERTRIEER) RPN

SR

TR (FHOESHRT; 218 E DISCEN=1 77

15

Reserved

14

WAIT

RwW

IR

PTG ERERIZAL, (FRe/AERE
0: SFEHIENXA

1: SRR

X2 ADSART=0 Y (FRIRBIEEHITRIRER) AITFRIEEIXL(

SRR

13

CONT

RwW

R NEERAE IR
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Reset

Bit Name R/W value

Function

RN EMERZAL, MNRES 1, BEZAWER, SUS—HRE
L35

A ETREEEEREAFELSRIRT X fiEREIELRtET; ZE1HRE DISCEN=1 7/
CONT=1.

X4 ADSART=0 R} (FR{RIQBIEFEHITRIEEIR) RIFHEIXEANL

S ETEERS

REENgEMERIZA, RESUETREENAX

12 OVRMOD | RW 0 0: Lid#E AR, ADC_DR Z17e8(REIRE

1: HIFHALRS, ADC_DR HFHREW F— RS RBEEE
{25 ADSART=0 Bt (FfRIRBLIEFHITRIELHR) RITFHRIGEEXLAL

HNEBIRTEREFNHR ISR

RGN EREMRZAL, ISR R MR (EREIR ]

00: FEHIREMGNIAGERE (P4EahiEiz)

11: 10 | EXTEN[1:0] | RW 00 01: EFHERE4IREIEN

10: TEEGEEAIREAET

11: EFHER TR IRE

X2 ADSART=0 Y (HRRIRBIEMEHITRIREIR) AITFIRIEEIXL(

9 Reserved

HNERIRANITEHE
IZANR AR R E TR NER S
000: TRGO(TIM1_TRGO)

001: TRGI(TIM1_CC4)

010: TRG2(Reserved)

011: TRG3(Reserved)

100: TRG4(Reserved)

101: TRG5(Reserved)

110: TRG6(Reserved)

111: TRG7(Reserved)

8: 6 | EXTSEL[2:0] | RW 000

ERIST

PR ENEMRZADE R AT

5 ALIGN RW 0 0: BX3%

1: EXI5%

X34 ADSART=0 i (HRZBIETEHITAVREIR) AFRIEEIXLE]

PR BIZ NSRRI D PR

00: 12

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

10: 8{i

11: 6{if

{¥245 ADEN=0 BJ R ER{4HR/EIX L]

RiERFFI75 R

BREANgEMERIZAL, EFEERESIE R

2 SCANDIR | RW 0 0: ML (MWEE 0 FiEE 11)

1: AT (MBS 11 EiEiE 0)

X2 ADSART=0 if (FRIRBLIEEHITRIRER) AITFRIEEIXL(

1: 0 Reserved
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13.10.5. ADC Eg&ZF=s 2 (ADC_CFGR?2)

Address offset: 0x10
Reset value: 0x0000 0000

31 | 30 [ 20 [ 28 [ 27 [ 26 | 25 [ 24 [ 23 | 22 [ 21 | 20 | 19 [ 18 | 17 | 16
CKMODE Res | Res | Res | Res | Res | Res | Res | 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 \F;;Sueé Function
ADC Bz, BEENREMBIRIZAL, TN ADC FIBTHHIR
0000: PCLK
0001: PCLK/2
0010: PCLK/4
0011: PCLK/8
0100: PCLK/16
0101: PCLK/32
0110: PCLK/64
31:28 CKMO_DE RW 0 1000: HS|
[3:0]: 1001: HSI/2
1010: HSl/4
1011: HSI/8
1100: HSI/16
1101: HSI/32
1110: HSI/64
Hifth:
X4 ADC A fsE4ERT ADCAL=0, ADSTART=0, ADSTP=0 and
ADEN=0), B4HEIIFERIFIX LA
27:0 Reserved
13.10.6. ADC Et#hJEF7F88 (ADC_SMPR)
Address offset: 0x14
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res SMP
RW | RW [ RW
Bit Name R/W Reset Value Function
31: 3 Reserved
SRAERT SRR
2: 0 SMP[2:0] RW 000 LG RN EAbrin eSS E =S =2 ]
000: 3.5ADC R#h/EHA
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Bit Name R/W Reset Value Function
001: 5.5 ADC Bd$/EEA

010: 7.5 ADC Ret§f/E]HA

011: 13.5 ADC Rt44/EHA

100: 28.5 ADC B¢HhfEIHR

101: 41.5 ADC B¢HhfEER

110: 134.5 ADC RH¢f/EHA

111: 239.5 ADC RH§f/EIHA

{XZ ADSART=0 Bf (FR{RIQBIEMHITRIRER) iF

BiXEA

13.10.7. ADC &l IBFESTFES (ADC_TR)

Address offset: 0x20

Reset value: 0xOFFF 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

Reset

Bit Name R/W value Function
) Re-
3128 served

BEEI I EERE
27:16 | HT[11:0] | RW OXFFF | B4 Ee, EMEIEI ESEE
{24 ADSART=0 Y (FRIRIGEIEEHITHVER) DIFRESIX LA

Re-

15:12
served

RIWE ERE
11:0 | LT[11:0] | RW 0x000 | 3XMAATES, EMIEIE HEEE
=5 ADSART=0 Ry (FERIZBIEMEHITHISEIR) RIFREEXEAN

13.10.8. ADC iBiEi%#F%{Fes (ADC_CHSELR)

Address offset: 0x28

Reset value: 0x0000 0000

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

Res Res Res Res Res Res Res Res Res Res

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

Re | Re | Re | Re | Re |Re | CHS | CHS | CHS | CHS | CHS | CHS | CHS | CHS | CHS | CHS
S s |s S s |s EL9 EL8 EL7 EL 6 ELS EL 4 EL3 EL 2 EL1 ELO
RW RW RW RW RW RW RW RW RW RW

Bit Name R/W | Reset Value Function
31: 14 Reserved 0
13: 10 Reserved RW 0 ZAAISEE, FoSEPRIAE

9 CHSEL9 RW 0 BE 9 (VREFINT) %8¢
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Bit

Name R/W

Reset Value

Function

0: REFiZEE

1: EHiZEE

{X= ADSART=0 B (FA{RIRBIEARITHIRRIR) RIFIR
HEizfL

CHSELS RW

WBE 8 (TS) hiRfERE

0: FREFZEE

1: EPZEE

{X= ADSART=0 Y (FA{RIRBIEARITHIRRIR) RIFIK
HEizfL

CHSELx RW

0x0000

) Eprinies

BIGAIECEIXLLN, BN FEiREE

0: REEMNIBE-X

1: EFEBNEE-x

X2 ADSART=0 if (FRIRBIEMEHITRIFLIR) TR

HEXEAN

13.10.9. ADC #8178 (ADC_DR)

Address offset: 0x40
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA[15:0]
RIRIRIJIRJTRI]IRITR RIR|IRIJIRJIJTRIRI]IRIJ[IRITR
Bit Name R/W Reset Value Function
31: 16 Reserved
RAREE
15:0 DATA[15:0] R 0x00 ZART RSN, R REER RS R T Res.
HIRR XIS E AT,

13.10.10. ADC e BFIIRSSFEZ(ADC_CCSR)

Address offset: 0x44
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CALON | CALSU OFFSU Re Res Re Re Re Re | Re Re Re Re Re Re | Re
. C C S S S S S S S S S S S S
R RC W1 | RC W1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CALSE CAL- CALSMP[2:0] CALSE Re Re Re Re Re Re Re Re Re Re Re
T BYP L S S S S S S S S S S S
RW RW RW
Bit Name R/W Reset Value Function
Calibration flag, #xs ADC BUEIETEHT.
31 CALON R 0 1: ADC RUEIEEHRTT
0: ADC RfEEAEHREFKIEH ADC Kok
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Bit Name R/W Reset Value Function

BEEREIRSL

F/~ ADC BAREREHIN. BHEHE 1, &K
HE1&0;

CALON=0, CALSEL=0,CALSUC=1: T
| ?5\

30 CALSUC RC_W1 0 CALON=0, CALSEL=0, CALSUC=0: >Kij#
1T CAPs &2/

CALON=0, CALSEL=1, CALSUC =1: ADC
CAPs BRI

CALON=0, CALSEL=1, CALSUC =0: ADC
CAPs L

Offset BEIRTSAL,

F7~ ADC offset BUER BN, BHE 1,
BKHE5180;

CALON=0, CALSEL=0,0FFSUC=0: ADC
OFFSET #&/HERM

29 OFFSUC RC_W1 1’b0 CALON=0, CALSEL=0, OFFSUC=1: ADC
OFFSET BUEERLIN

CALON=0, CALSEL=1,0FFSUC=1: ADC
OFFSET &/EmIH

CALON=0, CALSEL=1, OFFSUC=0: ADC
OFFSET /R

29:16 Reserved - 0 -

REFERTFIER. 34 ADCAL B ORY, HHS
18 1., ADCAL B3Ek ADSTART BT,

BEHE O,
15 CALSET R W1 1’h0 1: i&E CAL_CXIN HUBIFARERRIRES
1

0: % CAL_CXIN | CAL_CXOUT [9iE
B, SCERRERE AT ENER.

RERFER, L CALAOR, MHB18
1, CAL BEENHNEE SWSTART,
JWSTART B0, BH4E O,

1: REERASEE

0: REERANBEREERFERERTFHAN
&

14 CALBYP R_W1 1’h0

Calibration sample time selection
RIELITSR, B calibration HISKEEMER
HOREREIHRANES

00: 24N ADC BJ$$/EEA

13:12 CALSMP[2:0] RW 0 01: 4 ADC H#h/EHA

10: 8 ADC RI$/EHA

11: 14 ADC Rd$9/EEA

ROERECE SMP FIEHAMIK, REERERE
a, (BiZEESH R ERHAEAIEIRT

11 CALSEL RW 0
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Bit Name R/W Reset Value Function
Calibration WZIEIFEN, ATSEREERE
BIRE

1: RoAE OFFSET LRI E
0: R OFFSET
10:0 Reserved - 0 -

13.10.11. ADC iEREi &S =3 (ADC_CCR)

Address offset: 0x308
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res | Res | TSEN | VREFEN | Res | Res | Res | Res | Res | Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res | Res | Res Res Res Res | Res | Res | Res | Res | Res
Bit Name R/W Reset Value Function
31: 24 Reserved
IREERAEE R, BAPNREFNBRZAL, (FREAERE
REERES
0: AfEgE
23 TSEN RW 0 g
1: {#ge
{24 ADSART=0 i (FBRIQBIEMDHITRIEER) IR
BixX (s
EDfE Vrefint (g8, PANRETNEMRZAL, (FRE/AFERE
EfE Vrefint
0: AEEE
22 VREFEN RW 0 "
1: {#ge
{24 ADSART=0 i (FBRISBIEDHITHYEEIR) FOIFaReE
BixX Ly
21: 0 Reserved
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14. LbEEE (COMP)

14.1. @M

R REERL 2 MMEFLLEEE (general purpose comparators) COMP, 7382 COMP1 ] COMP2, X
MERETLMEABIRAVIER, tBRILAS timer HETE—H#CHA.

ELiREET LA#UN ™ER -

B RIESHE, FERTFEEIIREEIhEE

n EESED

B 4538 timer B9 PWM BIHIERERT, Cycle by cycle RIEEizHIE1ES

14.2. COMP E431%

B BNURSBREURENEREREAN, USSHRIENEEERE
>  ZE&1/0 pin
> Vrerewme:Vrersur/EBIREBIERY 16 (o
B EHALAREREE] /0 5 timer BUBIAIEARLA
» OCREF_CLREZE#4 (cycle by cycle B 7izH)
> JOPE PWM shutdown BIFIZE
COMP1 #] COMP2 ATLAE &R, window COMP
b e Rl =5 E A N SIS T g ke a7 =1
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14.3. COMP ek

14.3.1. COMP iEE

COMP analog COMP CTRL
COMPL_INN_SEL

—_——— o —— —

COMP1_FR[0]

|
COMP1_CSR[15] COMP1_OUT |
v - »_|PB3
LCOMP1_INN ~ $ ]
COMP1_OUT »! filter
r + COMP1 interrupt request
COMP1_INP A (to EXTI 17) g
|
|

L COMP1_WINMODE
TIM1_BRK
COMP1_EN TIM1_ETR
D TIM1_Ocref_clr
COMP_VCDIV_E TIM1 ICLiEIE
_______________________ [«
! COMP_VCSEL
e e [ttt <
|
: | COMP_VCDIV[3:0]
| Fr—— = ———————-— <
t |
VREFBUE| Hi i | VREFCMP
VvCcC > TR
COMP2_INN_SEL
m—t-——- «—— | COMP2_0OUT > PA2
| COMP2_FR[0]
v COMP2_CSR[15]
paaf - oOMP2_INN " COMP2_JOUT [
PA3] COMP2_INP > |+ filter _ COMP?2 interrupt request N
/A } (to EXTI 18)
VREFCMP | COMPZ_INF,SEL
TIM1_BRK
TIM1_ETR

|(SOMP2_EN

14-1 UIRARERIIIERE]

14.3.2. COMP ERIFIRER=S

FE{ELCERESEINRY 110, WRTE GPIO FHfFes P EEIIEL.

Erikesia HATLUBIE £ GPIO IS FIThEEEE (alternate function) iEREZ 1/0 pin,
AT LA A EREEZISF imer B98N, XZILATEBY:

B EENERAR, PWMSERES shut-down

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

B EEUEATMARR

14.3.3. COMP E{iflRh

COMP fREREF MR
1) PCLK (APBclock) , FAT4AEEEFasiRAtited
2) COMP R¥#h, RITHEIUIRERHERIEBES (RINEEIBIERE. ISERIBRE) RRJth, BIEE
79 PCLK, LSE&(#E LSI. HFELE stop tHzU FLIERY, % LSE 8E LS,
COMP HRIRHIENES B S APB EALFH COMP EHREMHEATIR
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APBEf, BT COMP HFaRHIEM
COMP ISz, FATRULIRsmERER (EIHAIBIFRE. RERIBRSE) NEN

14.3.4.  Window LbizEe

Window EUERERHIMER R EIEINE ER SRS HETER.

BILAERRNEEEREUEE window LEARES. #ESMIAGHRIUFE R R ERZEM M ELRERAY non-inverting (+
i) WA, SREMREESBIEEZIF N ERER] inverting WA () .

@IS fERE WINMODE i, ATLUERIMEEREEH) non-inverting (+i@I i) EZZI—E, BETHE—N 10
pin K9YEFS.

COMP1_INN_SEL
N

"y
COMP1_INN =
- -~ — COMP1_OUT
COMP1_INP - — -
L 3

~

COMP1_WINMODE

COMP2_INN_SEL
N
"y
COMP2_INN =
COMP2_INP +
L 3
VREFCMP ~<

COMP2_INP

—— COMP2_0OUT

& 14-2 window comparator

14.3.5. {KINEIRL

&= A
Sleep 3 COMP F&40id, ‘
EUiRESRRTR LAFIR IR Y Sleep 125
Stop X COMP F&40i, *
EUiRE T LAEIR IR Stop 1R

14.36. LEREEIRIR

MRS HTFAEES, IRERSBIRMHSHIREES. EREARiRER, NIRHEIRERATE
IRRZHRBKE VT FRx.FLTCNT[15:0iRERS BRI S SEBRTLABIEIR. SRIEEFIRIRRIR, WA FIERE
RpgEmNmHESHER.

TR IRE COMP JEiKAIA), FFRUSRERERTE COMP_EN {E8ERTZEAL.

ISR R R T
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14.3.7.

COMPEN

FLTEN

LA B
i3

— PR —

BT IR L
T

S

TP
LE)
I8 ]

L

e BRIB LI ) FLTONT 25 47 3% BB IO Ve, VR ZINY (1] D9 (FLTCNT+2)T

COMP Rl

14-3 COMP filter

FeARERIR RS ERIERZE] EXTI 288 (extended interrupts and events) , & HARERAERIRAT
EXTlline (17#018) , FREBFEFUTEESH. BRATIHIHAIEMEIIFERIIAEE,

14.4. COMP HF=&

14.4.1.

COMP1 Z=HIFIIREF1F8E(COMPL_CSR)

Address offset:0x00
Reset value:0x0000 0000

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

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

0:1/16

1:2/16

: 3/16

. 4/16

5/16

6/16

7116

. 8/16

: 9/16

: 10/16

10: 11/16

11:12/16

12:13/16

13: 14/16

14: 15/16

15: 16/16

25:22 COMP_VCDIV[3:0] RW
0111

21: 16 Reserved

COMP1 it iisesZ
15 POLARITY RW 0 0: ARHE
1: kM@

14: 12 Reserved

COMP1 window & {sFEE

0: X7 WINDOW #&z{,, COMP1 BYIEHEANSS
11 WINMODE RW 0 COMP1_INP
1: FF=E WINDOW 1z, COMPL1 IIFAEHEAF] COMP2

HULEMBIA—E

10: 6 Reserved

COMP1 ffa Al NS
5 INNSEL[1:0] RW 00 0: PBO
1: PB1

4. 1 Reserved

COMP1 {RENL
0 COMP1_EN RW 0 0: Disable
1: Enable

14.4.2. COMP1 iEilESFTFER(COMP1_FR)

Address offset:0x04

Reset value:0x0000 0000
31 | 30 | 29 | 28 [ 27 | 26 | 25 | 24 [ 23 ] 22 [ 21 [ 20 ] 19 ] 18 | 17 | 16
FLTCNT1[15:0]

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
EUIRER 1 RAFISRITERES
SRIEERTEPA APB Y LSI 5 LSE, JERITEUERELE., X
31:16 FLTCNT1 RW 0x0 *ﬁj N jj‘ NI I IA " -
BERBOATIERIT MBS, SR B,
SEAFTTEERA=FLTCNT[15:0]
15:1 Reserved 0x0
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Bit Name R/W Reset Value Function
U488 1 =i IhRe i B
. k| RSB THAL
0 FLTEN1 RW 0x0 0: mltﬁ?—fmfﬁlﬂﬁb
1: {FEEEIEERTINAE
Note: IZ{W /R COMP1_EN /3 0 BYE&{
14.4.3. COMP2 {=HIFIIKSSFFRE(COMP2_CSR)

Address offset:0x10
Reset value:0x0000 0000

31 30 29 | 28 | 27 | 26 25 24 | 23 | 22 21 20 | 19 | 18 | 17 16
COMP_OU | Re | Re | Re | Re Re | Re | Re Re | Re | Re | Re
Res Res Res Res
T S S 5 5 5 5 S S S (S S
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PO- Re Re Re Re | INPSE | Re Re Re | INMSE | Re Re | Re Re comp
LAR Res S S s s L s s s L S S S S 2
ITY _EN
RW - - - RW RW RW
Bit Name R/W Rzl Function
Value
31 Reserved
COMP2 igiHHiR7ZS
30 COMP_OUT R o Gk . A
ZNRE, BERT COMP2 ER S HRIEIERAEHETF,
29: 16 Reserved
COMP2 i
15 POLARITY RW 0: AxME
1: &M
14: 10 Reserved
COMP2 IE[FMINRIS S5
9 INPSEL RW 0: PA3
1: VREFCMP
COMP2 A N\AHESiEE
5 INMSEL RW 0: PA4
1: PA3
4: 1 Reserved
COMP?2 {581
. e N
RS (AR B
0 CoMP2_EN RW &MCF_ B (WNERZBEWHE)
0: Disable
1: Enable
14.4.4. COMP2 JEiES1F22(COMP2_FR)
Address offset:0x14
Reset value:0x0000 0000
31 | 30 [ 29 | 28 [ 27 | 26 | 25 | 24 [ 23 ] 22 [ 21 [ 20 | 19 | 18 | 17 | 16
FLTCNT2[15:0]
RW RW RW | RW RW RW | RW | RW | RW | RW | RW | RW | RW | RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | FLTEN2
RW
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Bit Name R/W Reset Value Function

EVERES 2 SRAEIEIRITENES
SKHEERTER 9 APB 8 LSI 8% LSE, FERiTEETRE, X

31:16 FLTCNT2[15:0] RW 0x0 S .
BEREOABNERITEER, FR—EuaE.
SFHEHEUERA=FLTCNT[15:0]
15:1 Reserved 0x00
ELiEs 2 BN IhaEECE
0: BILHFIERIIEE
0 FLTEN2 RW 0x0 AR Re

1: {FEREE=IEIRIhRE
Note: iZ{SWA4RFE COMP2_EN 79 0 BFE&fI
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15. SREHIERR (TIM1)

15.1. TIM1 @&t

BREHERRE (TIM1) B— 16 (URIBaIEEITHEERER, HEESE— A RERTRS SRR,

EEASHAER, 83NERNESSIINTREEGARR), S@EERHKT IR, PWM, BRATE
XESERIE AN PWM),

(ERAERS 2e T 47=R40 RCC RITMEHIToSRgs, AILASCIRBK EE AR AN LM EI LN 27089
.

BREHERRRTIM)MERERRR(TIM)ZTEIRZAY, BIAEFEIRR. eliJLRSERE.

15.2. TIM1 B4

16bit A £, B TFEERE LA THRBENEERITEES

16bit ATRIZS SRS, FOVFXITTHERERAYRTEPSRERIALT 1 B 65535 A5 4R
ZiA 4 MIRIREE

> AR

> EHEaR

> PWMPFE (BESHEFHOXITHER)

> BRI

SEX A AT JmAERI B A MaT

(ERINRE STz HIERS a0 ERS 2R ELERIRI S FRES

BT, T SIEEEE, 2 EHIESES

MEBMAT LIS E =B HESENEMLREHERNRE

Sl asc Y =S

B tHEERR L. mal, SN (EEREEERINRMA)
LY ESL

BINIER

otan] 2 3%

MBI

IHEETIN (IEXR) JiSsstaE L RRIE/RIE =R

R NE S NERRT P E R AR IR E R

YV V V V V
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TiL_BINL —ERE

Polarity selection

ETRF

Intermal doddCE_INT) N
ETRE | | Imeeer TRGO
ETRP Controller »
] ETR Polarity selection & edge Input Toothertimers or ADC
TIMETRL detector & prescaler filter -
lTRO—,\ ITR —r Slave
HE% m— TRC TRGI controller Reset, enable, up/down, count
F—- >
MR3—————— > IF_Ep » mode
>
>
TIIFPL » Encoder
TIZFP > Interface
REP
regi ster
u ul
—s—| Auto-reload reg Y —y
epetition U
Stop, clear or up/down | |————» cournter —r
P5C K
e P el BV
Clly | cell TIML_CH1
| R }_. " TILEPL J o —r U, v _
Input filter & IC1PS ;
—» Prescaler CCl register
Ti1_cH1[ | N ecgedetector |TuFp2 |_, - T i TIM1_CHIN
TRC |
|
TIZFP1 Cldyu, U 2y TIM1_CH2
— T2 | Inputfiter & |TIZFP2 | [IC | C2PpS - C2REF]
miv_ch2(} | echedetector e ;Qreg'ier » 076 [ (] Tin1_cHam
o
ccal oy ! cca) ] TW1_CH3
13 TISFP3 » o3 P : =~ e
o Input filter & 4 1C3Ps : C3REF
Ti1_cH3[ P — f_.|
_cHa( ] edge detector |T)3ppa CE3 register oTa TIML_CH3N
TR * 1
THFP3H—™ cal U CCAl
Ti4 Input filter & |T14Fp4 Ic4 [C4PS ) OCAREF Output |0
TinL_cHa[ f——— _ TIM1_CH4
- [ edgedetector LA register control :| -
TRZ  —» A

i

Internal break event sources

15-1 BRIEHERBRRITIEE

15.3. TIM1 IJgEfEiR

15.3.1.

RIEST

ARESRIEHENSRNEERLE— 16 (iHHEMSHBXBIERSFR. XMTHHETMUELE
L. AT™HEEER LR AT, Wi EEsi i Rino 4es o s,

THEEE. B EER o ee S Fas U LIRS, B4R EiE T

RIEEITEAE:
n
]
n

THEEe S Fas (TIM1_CNT)
FissiE7es (TIM1_PSC)
BniZEHS7FE (TIM1_ARR)
EEIHEEFFEE (TIML_RCR)

ESHAE.

B S FRENTERN, EREEEMNER T T EhnTERSFes. RIBE TIMx_CR1 H17:8
PRBshEEFESEERE (ARPE) RIIRE, TR SFsiANBHZRIEESRINEEM UEV FHEXE
FEERR. SITEENAR BEY (MTHEESRIITESRM) 5 TIMx_CR1 FH228+HY UDIS 7T 0
B, FEETSEM., ERMEHOR ARG 4L,

TS T SMESAIRT SRl CK_CNT IRE, {NHIRE 718188 TIM1_CR1 {788 FRIITELESFRE(

(CEN) Bf, CK_CNT A B,
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TR, mRET TIM1_CR E778809 CEN (I — MBI, THEEEF A2,
b prlt s

T SRR AT LA TR RORT $14% 1 B 65536 ZEIRNERED M. BERET— (T TIMx_PSC FHFsa+

—aAp,

BY) 16 (IZesizhlny 16 (it#ies. EARMEHSFRTHEE TR, B
BRAISEE TR E RS RRATHERA.

15-2 F1E 15-3 (/i T ARSI TR, EXIHEERSERIIF.

B

N—y—

EATRIER. HRITRS SR

CK_PSE

AR

|
HuuUUU LT

CEN

Timer clock = CK_CNT

L]

Counter register 01

F8,( 9 (Fa) FB)

02

03 )}

Update event(UEV)

N

Prescaler control register 0

Write a new value in TIM1_PSC

Prescaler buffer 0

X

1

Prescaler counter

of1fofapofafof)

15-2 HMHIREAISEN 1 TF 2 BF, TSRS FE

CK_PSE

AR ARl

|
ooyl

CEN

Timer clock = CK_CNT

F7)(r8)Fo (Al Fe)F)

Counter register 00

Update event(UEV)

N

Prescaler control register 0

Write a new value in TIM1_PSC

X

Prescaler buffer 0

3

Prescaler counter

of1f2) )0 1f2/3)

15-3 B IMESHISE 1 2 4 BF, THEESHRS R

15.3.2. tEEER
M it EEs
A LTS0S, 2M 0 FIEFEERENITEEE, REM 0 TEFFHATHE, Hrte— NS EEL,

INRESTHEERER, WER LHERES/UX (WESHHESETIRE) &, mEEHSM. a0, £

BTG, FEEHREH.

£ TIMx_EGR FHFas P (BISRMH UaE ERMEIEHIRR)IRE UG (RIS — 1N E#EMH.
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RE TIMx_CR1 ZH7Fe8HRI UDIS i, EeTLIZRIEHEH,; XEFERATERAERATEESFRFTEAN
BB 7575 € UDISIMIESZAI, BAT-EEMEM. B2, TTEEEN 0 FHAEMHEE, MR
M 0 FHAEFE(EFIDIREsAIEEART). o, SIRIRET TIMx_CR1 FHFeEHH URS (I(EEEINE
XK), IRE UG MEF~E— NEfiE 4 UEV, BRKRE UIF iREEIRFTETET. XEN T RaERFEER 5
BRITEIESAT, R4 BRI PRT.

BRE—NEHMEMET, MENSFREMWER, BRI (IE URS f)IREEHIRELL(TIMX_SR FHF
S8chAY UIF {i2).

B ESTHESWENINES TIMx_RCR HFsHIRE.

B BN TSR ENM B TS FEEE(TIMX_ARR),

B TASIRESAIR N X BN TS FsAYE(TIMX_PSC HEFSEHNNA).

TELHE—LHIF, 24 TIMx_ARR=0x36 B8 ER BT SRR FRITHE,

oK psc JUUUrirueuy

CNT_EN ‘

Timer dock = CK_CNT Uy uyl
Counter register 31 > @m@@@@m
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

15-4 THERRRRI P, EBRT RO 4IEF70 1

o pse v tuuddudyyl
CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ T ﬂ ﬂ H ﬂ
Counter register 0034 X 0035 X 0036 ) 0000 0001 X 0002 0003
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

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

CNT_EN ‘

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

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

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

oK psc Uy

CNT_EN ‘

Timer clock = CK_CNT H

| ||
Counter register 1F 2d

|

[

—

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

15-7 IHEERRT P, OEBRT O SIE T/ N

o _pse UL uegy
CNT_EN |
Timer dock = CK_CNT Uy 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) ‘

Auto-reload preload register FF 36

Write a new valuein TIMx_ARR/

&l 15-8 IH#=sATFE, = ARPE=0 RIRIEFIEH(TIMI_ARR RBTERN)
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o _psc UL Uviuuyu

CNT_EN ‘

Timer cock = CK_CNT Uuuyuryuiuuguyl
Fo (7)) () ) 500 o1 0203 04 a5} 0807
Counter overflow H
Update event(UEV) ﬂ

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 RIMIEFHZ4FREN T TIML_ARR)
A TiHEER

HTIHEES, WBsEEENEFRATHEE 0, RAEREFFEMNEEENERTIHE, H=E—1
[ i S,

MRFEATESITEES, YR MHES TESIHEEFR(TIMX_RCR)FIRERIRES, BrEEHEHt
(UEV), BNEIRITEIES it A P-4 EfhSt.

£ TIMx_EGR FH7ss R (B M S e E ERAMEEHIER)IRE UG i, BRETLIS4E— &S
1.

IRE TIMx_CR1 772809 UDIS {URJLAZELE UEV B4, IXFERTLUEE S [ S r e P E N FEN TR
FEfFes. AL UDIS (U#KiEN 0 ZRIASFEEHEM. A, NN SrIEsINSEEHFAITE,
FEMDIMESHITERETEFM 0 FFA(ERDIRAEHAR).

ok, WNSRIZE T TIMx_CR1 Z{788+HY URS RI(EREEFIFK) . 1RE UG (ST~ —1NEFHSBH UEV
BRRE UIF RS (ELAF=4rhl), XEATEREREHIREMITERITEESN, RN =EEHfmR+

LREFEHEMN, FTENSFREEET, FEGRRIE URS (AVNSE)EIIREAL(TIMX_SR EHiFes+H
UIF f) IR E.

B EEIHEKES TIMx_RCR HFSFHIRNE

B TS IRESAYRIF RIS O FEEERYE(TIMX_PSC SH1F28RY(8).

B SERBEMINESFES I E T AT EE(TIMX_ARR HEEFHNS).

i EEHEITHERERAZARERN, BT — N EHEEmErE.
TEIRRT TIMX_ARR=0x36 Bf A [ERT#5RE Tt EREsT AR — LR,

\
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oK pse Tty y iy

CNT_EN ‘

Timer ok = CK_CNT uuyuyyyl

Counter register

05 _)04) 03)02) 01 00 36} 35 3] 3] 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 LT
0002 X 0001 X 0000X 0036 X 0035 X 0034 X 0033
[
[

Update interrupt flag(UIF) ‘

Counter register

15-11 SRS FEl, AIBRRTEPO SRR F 9 2

CK_PSC m w

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ

Counter register 0001

0000 0036 0035

Counter overflow

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

15-12 (4RI R, RERRITH SRR F79 4
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o psc uyuuUduuyu Uyl
CNT_EN ‘

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

Update event(UEV) ﬂ

Update interrupt flag(UIF)

15-13 ST, SRRSO SREF A N

o psc STty

CNT_EN ‘

Timer cock = CK_CNT Juuuiyrduguuyyl
Counter register 05 )(04)(03)02)(01) 00](36)( 35) 343332 3130 28
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 =807 E, HiRBERE T EEsR RIS RS

FRIBSFHHRI (R /R TitE)

PSR, THEREEM O FHIATHEEIBaNEAYE(TIMX_ARR &517e8) -1, FE—MTEESEHE
%, REATHEE 1 HFEFE—MHEEE T RS, AEHEMN 0 FHAERITEL

chRRIFHARILIE TIMX_CR1 EHFE8HMI CMS A&ET 0 ifBEM. BEEREMHHERE, BHERFiicS

FELUTMEREWER, &5 BT (g7l 1, CMS="01") A Eit#Rd (PRxIFFE 2,
CMS="10") [ LA (PRIGFHRI 3, CMS="11") ,

BT, FBESA TIMx_CR1 FfY DIR i, EHEEEHRFIERZARATTETHE.

B LSRRI LRI R P E RS, eI LUBIE (R E R M ER ISR E
TIMx_EGR ZfZe8H UG IF=EE#HE . AfE, THIEREM 0 FHATTE, MoIRsstERM 0 FraLT

IRE TIMx_CR1 785+ HI UDIS [AJLAZELE UEV S, XEFAILUBRERTEESSFRTEANERE
R FE7ee. Bk UDIS (BN 0 ZRIASFEEMEM. A, IHENSRESRIEENSANE, 4%
2z _Faim Rt

A, SNRIRE T TIMx_CR1 FHFe8HHI URS fI(EEFEINEK) . RE UG (=L — 1" E#HEH UEV
BARRE UIF RS (ERAFERNER), XEATEREREMRSHHERITEE, B =EEHHTEk
R,
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LREEIFM, TENSERERERH, FRGRIE URS (MANRE) EFRGA(TIMX_SR SH7aa+HY
UIF D) BRI E.

B ESUHHESEEEN TIMx_RCR HERFHRE
B TSRS T RSN TR (TIMX_PSC ZFH7=R)RI(E.
B LRI BN SRR E R NTEREE(TIMX_ARR HFRFHAE)
T AIRENH SRR T E R, BHERESTEHSEERAZANEN, BT a8
RTHARME (AR BRI FTRYE)
TEER T AR SRR N EE T AR — 26,

o psc JUutuyuuygyy gy

CNT_EN |

Timer dock = CK_CNT JERERERNANRERRR RN uAnREY
Counter underflow ]

Counter overflow ﬂ

Update event(UEV) | ] ]

Update interrupt flag(UIF) ‘

15-15 2SR FE, AERRSEROSREFR 1, TIMX_ARR = 0x6

o rsc JUtuyUUUU gy Uy
CNT_EN
Timer clock = CK_CNT ﬂ H T ﬂ ﬂ ﬂ H
Counter register 0002 0001 0000 X 0036 0035 X 0034 0033
Counter overflow H

[
Update interrupt flag(UIF) ‘

Bl 15-16 THE4=RR3FFE, REBRTTR SRR F7 2, TIMXx_ARR=0x36
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oK psc ii Jiga U

CNT_EN

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

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘
Note: fEoverflow ™ AE UIFH, i [E] 6 5450 202 83 45053 4l 5 4

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

o _psc UL

CNT_EN ‘

Timer clock = CK_CNT ﬂ

Counter register 20 1F

Update event(UEV)

o1 o )
Counter overflow T
[
’7

Update interrupt flag(UIF)

15-18 THERERAT AR, AEBRISTISAEF /I N

o _pse JEE)ERERERERERERE R
CNT_EN |
Timer clock = CK_CNT Wmﬂ_ﬂm

Counter register 06

Counter underflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Wal

Auto-reload shadow register FD 36

Write a new value in TIMx_ARR

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

Timer dock = CK_CNT Uy uUUuUUuU Y|
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 {HE4EERTFE], ARPE=1 BARISE 4 EREEETE)
15.3.3. ESitEEE

RIESTTHAT XTI EERRL. B NEHAERSANEERN. SEir HXEESTHEEEITS
PP, XA PMW (S SRR Y.

XEHREEE N+ R NEht, SRR ST EERR 7578 (TIMX_ARR BEiER
NEFRR, TIMx_PSC ilisHiEfray, MBS TRIMAER/LIREFas TIMX_CCRx) , N2 TIMX_RCR
EEIHHSERTRIE.

EEHEEE MMEI— R RZRT R :

B A S P ERI RS m R

B A RHEE NIRRT

B RYISHEN MR CRMEX Timhd. BRAXERST PWMBRABIERN 128, BCEBES

N PWM EHA 2 )REHFH =L, FEPRTHRINT, ERKIZEXNREY, WREA PWM BRI R
—IRUR SRR, MSRAKRIDHFERIY 2xTck,

ESIHHEEEEMINER, ESEERZEH TIMx_RCR HEHEMNEEN., SERSHRRE~E (BIRE
TIMX_EGR HHJ UG {i7) EeEBIREARIMEIUEHIRE, WLIEESHH=NERSY), YAIREEHE
%, FH TIMx_RCR HESFHNASHESNEIES TS

FEPRMGTHRIVT, 3T RCRVEHIE, EHFFMHREELE. BE T, XBURTARSAN RCREE
SRR (ARSI 408 TR, WNSRIEBEITEEEZ/EE RCR, T LB~ EHEM. flgl, 3$F RCR=30f, &
MEMETEES 4 D EiasE NaE e (BURT RCREEANRIE) .
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counter-aligned mode Edge-aligned mode

upcounting downcounting

e A A R W N R

ANNNNN AL NN
TIMX_RCR=1 UEV TTTTTTTTTTT T T T T T T T T T T
AAAANA MMV L NN
TIMX_RCR=2 UEV T T T T T T T T T T T T
ANAANN VAV NN
TIMx_RCR=3 UEV TT TT TT T T T T T T
e AN AVAVAVANI 4 A A L A% W
synchronization UEV ~ —s» T T T T T T T T T

By SW By SW

Update event: preload registers transferred to active

UEV —>» i o
registers and update initerrupt generated

15-21 ANEHRI FEFNEEAIFIF, K TIM1_RCR NEHFRIRE

15.3.4. HERiE

THEESAORT R eI LA LA A SRR 3t -

B OERATER (CKLINT)

N SMERATERMELL 10 SMNEREIANG B

m HNERRTEMER 20 SMNEBRLARMIAN ETR

B AR (ITRX) : ERE—ENEEAB— N ENSBNMoMEE. flgl, ATLARE— e

Timerl {fEAS—ANERTEE Timer3 AT STES.

PIERRTHRIE (CK_INT)

WNRMERIHIBSHEEIE (SMS=000) , M CEN, DIR (TIMx_CR1Z5F88) #1 UG fif (TIMx_EGR &&F
28) REST PRI, FERARHMENR., RE CEN S 1, T SResAIRTshat FPIERATEh CK_INT
2.
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o psc uuuuduuy gyl

CEN=CNT_EN |

UG

—

CNT_INIT

[ 1

Counter register 31 EE@E 36 @mm@m@@m

15-22 —figEz FROEHIFRES, PIBRRTHP SRR F9 1

HhEBRTPhiFEL 1
2 TIMx_SMCR Z78889 SMS=111 i, MEK#HED. HEESTLUAEEEMAGRRIE N EFHAE &G
T4,
TIMx_SMCR
TS[2:0]
TI2F§ or%
ITRx Oxx Tlng or% Encoder
TILED| 00 mode
T2 Rising [5  TIFPL| 5o TRGI 5 EX‘:ZZLCTCK
TI2 . Edge TI2FP2 CK_PSC
Filter = detector | TI2F_Falling 1 ETRE 110 ETRE 5 External clock d
111 mode 2
:
30 CK_INT Internal clock
mode
TIMx_CCMR1
SMs[2:0]
15-23 TI2 FNEBRTEREREGIF
m2 I N
CNT_EN \
Counter clock = CK_CNT = CK_PSC M N
Counter register 34 35 36
TIF
/ /
Write TIF=0
15-24 SMERRTEHMRET 1 TRUISHIRBEE
HMEBRIPhEE 2

BIYE TIMx_SMCR 7= ECE A 1, iEELHET. THERRREBEINDPMA ETR IG— 1 EFHGET

pEinitER.
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TI2F§ or%

TI1F
5 or% Encoder
mode
M Externzl c:llock
mode CK_PSC
/1D/|;|7zr/8 ETRP Filter ETRF 5 External clock
A —fDTS | downcounter - mode 2
‘ CK_INTf Internal clock
‘ e ‘ ETPS — mode
[1:0] 3:0

TIMx_SMCR  TIMx_SMCR TIMx_SMCR

TIMx_SMCR

15-25 TI2 MRt RN TEE]

o uuuyul

CNT_EN

ETR

ETRP \ \ \

ETRF ‘ \ ‘

L
Counter clock = CK_CNT = CK_PSC H H
\E

Counter register 34 35

15-26 HMERETEPRRT, 2 TROEEHIFRES

15.3.5. {HIR/LbEEE

B MERIREEHERERE MRS (BEF TSR  SERIRARS (BAE
K. ZRERMMOMES) LB (FRssfmtEsd) .

BMABPOXIEMNAY TiXBINESREE, FE—NRREINES TixF, Rfa, — M HRIEERENA%ED
s E— M55 (TixFPx) , ERLMEAMEZHIRsrm N\ ASE(F/omikEs]. ZESBE oA

3kETFRE (IoxPS) .
TI1F_ED
Toslave mode controller
TIlF_Rising_ 0

i fiter ] TF [ Edge _ TFPL | o)
DTS | gowncounter detector | TI1F_Falling J| |
TI2FP1
10 [ic1|  pivider IC1PS
TI2F_Rising(from channel2) 0 /1,/2,/4,/8
L
TI2F_Falling(from channel2 TRC
= el )' 1 From slave 11
mode controller

| ccasi0] [ Icpsfr0] | [ cciE |
TIMx_CCMR1 TIMx_CCER

15-27 FER/LEGEIEGD: BiE 1 MASD)
BHEDTE— D PEETZ OCxRef(BERIENEE, HATRmRERZHHESHIRME.
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\ APB bus \

v

‘ APB interface ‘

A S igrite CCR1H
Read CCRLY [~ i ote °°{A s
read_in_progress & | 9 [vlriteCCRlL
Read CCR| ) A5 2 R

pture/compare
P d

output mode
a

capture_transfer

ompare_transfer

ClPEIMX CCMR1

O
CC1S[1, ® OC1PE
i} ‘ Capture/compare shadow ‘ '4—-EV -
Cc1s[o] Input mode register Comparator (<—U;from time base)
TIMx EGR capture
CC1G CNT>CCR1
CCE, p ) l—P §
IC1PS ‘ CNT counter ‘ CNT=CC;1
! >
& 15-28 #EIR/HURIEE 1 FIERBL
CC1P |TIMx_CCER
OCREF_CLR 0 Outout
0 0 utpu
. ocref_clr_int x0 Mode OCl, D
ERF— 1 10 1 Controller
CNT>CCRL [ Output Deag. 1OCLPT11 A
- Mode time
CNT=CCR1
Controller 0C1—REF' generator OCIN D i
{10 0 Output OCIN
0 lox t —— Mode 4>D
1 Controller
A
TIMx_CCER
TIMx_CCMR1 TIMx_BDTR ‘CClNP‘ ‘ CClNE‘ CC1E ‘
OCICE |OCIM[2:0] | [DTG[7:0]] TIMx_BDTR 0ssl | OSSR
— SIS . %
15-29 fEEk/ELREIERHEHER D (BiE 1 £ 3)
0ocCcs
OCREF_CLR
ETRF TIMx_SMCR —» Tothe master mode controller
t 0Ccs
CNT>CCR4 —Output
- Mode Output
CNT=CCR4 oc4
Controller | OCAREF enable 75
circuit
CC4E TIMx_CCER
TIMx_CCMR2 | CC2M[2:0]
|:| MOE | OSSI | TIMx_BDTR
MOE TIMx_CR2

] 15-30 R/ tLRvEIERYIR 3RS (BIE 4)
FRCRIER R — R S TR — N TS Em. EE R PR Fes.
TERRER T, ﬁzﬁi_ﬁd’_ S FEfrea L, # Fﬁﬁﬁﬁﬂi‘ﬁz&tﬁkﬁfﬁ%qﬂ
HELRERT, MERSEFRNABSEESFER FHESREt, RAER FHFsNNSIITEEHTHER.

15.3.6. HANERIRR

EMABRIET, JNE Icx E5 EERANEIEE, THESRSRIERIERRRLE RS FE. 5
REFFREMRT, HHRAY CoxIF iR (TIMX_SR E51788) #E 1, WIRPRHRERITH, WEF=E£+HinEx.
MNERERRSMHE CoxIF IREEE AR, WESHHIRIRGE CoxOF (TIMX_SR &17s8) #E 1. 5 CexIF=07]
iBPR CexIF, BRIERNIFHETE TIMx_CCRx ZH{7esPHREUE R AIiERR CexIF, 5 CcxOF=0 BJi5kk CexOF,
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LA BIFinBBAMEAE TIL AR EFHARHHBIRITERRRYESR] TIMXx_CCR1 &zasH, FEUT:

HEIREREE NG TIMx_CCMR1 AJUERZEI TILHIAN, FrAB A TIMx_CCMR1 ZH7Ze8+HY CC1S=01,
HECCISATH00, BEWEENRAN, FEH TIMx_CCR1 HEFHRLTIHIE,

RERAGSHNER EERARESBAMEHOTREWMAL Tix B, BARKSEEHUE
TIMx_CCMRx BZe8HHRY IcxF (i), RIZMNESHERS 5 MRS ERNRaREE), 1408
BISNRRATERIT 5 NIHER; BIFEAITLALA Fok_int STER)ELEREE 8 /X, LAFFIATE TI1 E—
RESLRNIAETHE, BIFE TIMx_CCMR1 FHiFsgHEA IC1F=0011,

ERE TI1 BIEAEREERIIE, 7 TIMx_CCER ZH7788HhE5 A\ CC1P=0(LFHE)

BERAMOMEE. EAGF, RNEEWRAEEE—NERNBTELIRANZ, EFoIResie
1E(B TIMx_CCMR1 2772819 IC1PS=00),

125 TIMX_CCER 17880 CC1E=1, AR nERERSFEH,

WEREBE, @EITIRE TIMX_DIER 277887 CCLIE I fiFEX Rk

SRE— MR :

BRI AR R, TTAERAEREIEE] TIMx_CCR1 FH7ss.

CCLIF iREMIRE (FUTTE). ZREED 2 MEAIEART, M CCLIF RE#WIBERR, CCLOF thilE
1.

WEE T CCLIE fif, MEF=4—/ e,

ATEmREE, EWEREEBA RN G ZANEEEE, XEA T ERERCSHBRaHIRE S
FHEEEIEZ BRI REF - AR HE R,
i IRE TIMx_EGR Z17e51ERIAY CCxG i, RILABE G F=EMm N\ FHARRTEK.

15.3.7. NIRRT (PWM input mode)
IZIEBENERIE I —MEF, BRTIIREIS, BIESHARTRMESER:

PN lex (SSHBRETEIE—1 Tix B,
X 24 Iex (E5HRLIRER, BRRMERER.
Hep— TixFP (ESHUFAMABNGS, MMAEIUEH R EREMRT.

fign, SFEVEHMAEI TI1 ERY PWM FSRHKE(TIMXx_CCR1 FHF8)F S LE(TIMX_CCR2 F17:8)
B, BESEUTEURATF CKUNT BISRRMTR SReEaI(E)

IR TIMx_CCR1 B9EREAN: B TIMx_CCMR1 7289 CC1S=01(% TI1),

552 TILFP1 BB R M (FASR3AEIEER] TIMx_CCR1 H#1;ERRITEIES): & CC1P=0(LFHEBR).
% TIMx_CCR2 9B B TIMx_CCMR1 7287 CC2S=10(%H TI1),

ERE TIIFP2 BB UK M (3REHES TIMX_CCR2): & CC2P=1(TIEEXN).
EHEEMAIRAMANES: & TIMx_SMCR Z77287H9 TS=101(1%F TILFP1),
BeEMNEIEHISEASMEL: & TIMX_SMCR Hf SMS=100,

(EBEiEIR: B TIMx_CCER Z7788+ CC1E=1 B CC2E=1,
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1 L |
TIMx_CNT1 0004 O\QOO 0001 \ 0002 d003 0004 O\QOO
TIMx_CCR1 0004
Tl MX_CCRZ 0002
IC1 captu&/& IC2 captuM IC2 captuM
IC2 capture Pulse width period
Reset counter measurement  measurement

15-31 PWM BINERAT R

15.3.8. EEmMHEREIL

R HEI(TIMX_CCMRx EfFes CCxS=00)T, HHLBIES(OCXREF FIFEMAY OCX/OCXN)BEBE
BRREBREANEMEITBRES, MK TSRS FS It SRS AtLRER. B TIMX_CCMRx &7
ERHPTERAY OCxM=101, RPEISBEMHILIRIES(OCXREF/OCX) ABRUATS. X OCXREF #8E NREBEF
(OCXREF YR AEHEFER), [T OCx 5% COxP Rkt ERANES.

fign: CCxP=0(0Cx HEBFE), M OCx #HIRENFHEBF. B TIMx_CCMRx FHFEeg+HHI OCxM=100,
B3 8 OCXREF (52 11K,

IZIEUT, & TIMX_CCRx 8/ FEZesflit s Z BRIt RBATER 1T, BNAMREESRIEN. Ei
REFHEENNTETE R, XESE TENESEHERER—SHN2E.

15.3.9. HhEbBARR

IWIRThEE R A RESI— MR, &S —BAENNEEERIR. HitEEs SR/ RS FRIN
AERER, BHEERINEEMRI THRIE:

B SHHEEEIER(TIMX_CCMRx 172850 OCxM R)FE R ME(TIMX_CCER 2517889 CCxP {i1)
EMREMHBEIIMNAS ML, EHRITECR, BH5 BT LURFERIEEF(OCxM=000), KIREMK
BEF(OCxM=001), #HIRELTCIIEF(OCxM=010)a#H#{TEIEE(OCxM=011),

B PEFHRESTFEEPIIRELL(TIMX_SR FFesFRY CexIF i),

B EHiRE 7T HENAFEER(TIMX_DIER FF28 ) CexIE i), NF=E— k.,

TIMx_CCMRx FfJ OCxXPE fi[i#% TIMx_CCRx HF2e 2Bk F ATk 5 7es. TRHHBRERT,

EE{4 UEV Xt OCXREF ] OCx &&=,

BEEBEETLUAZIHEESA—MTEEER. Wl tRE (ERK PRI ) e R E H— N bk,

BHLERERNEESER:

1. SRR #ESRTER (AR, SMER, FRDERER).

2. BHENAEHES A TIMX_ARR #] TIMx_CCRx FHFa8+.,

3. WIREBF=4E— AR, 1&RE CcxIE fiL,

4. SRR, Fian:

— ERIHEIEE S CCRx ILECRTEREE OCx RUEIHS I, i8E OCxM=011

— & OCxPE = 0 R 7en
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— & CCxP = 0 BRI NBEFEH

— & CcxE = 1 {gEta

— % & TIMx_CR1 Z{788R7 CEN [U/Salit#4Es

TIMx_CCRx SfresseB (@B TER LIS IR, KERRFRIERSFS
(OCXPE="0", &M TIMXx_CCRx M FEHFas REERE TR EFHEHIHER). TESE T —MIF.

Write B201 in the CC1R register

Counter register 003A 003B PZOO B201
TIMx_CCR1 003A * B201
OC1REF=0C1 \

Match detected on CCR1
Interrupt generated if enabled

15-32 fHEaHEst, #B%% OC1

15.3.10. PWM #&z{

BB EABIEIN AT LA =4E— N TIMX_ARR HZ=8MEMZE. B TIMx_CCRx EfFasffiE G =HRd
=5,

£ TIMx_CCMRx FH7Ze8HHI OCxM iiE A "110" (PWM#ER 1) 5% "111" (PWM#RR 2) , BEEEIH
IREE OCx BB~ 4—i& PWM, W/RIBITIRE TIMXx_CCMRX Z772509 OCXPE {UfFRetEm AYTREE
B8, REEEIRE TIMX_CR1 FH7F880 ARPE (i, (fEMLit#E+ O FRED ) fERE R shERE IR
KHEERR.

RERE—NERBHNIHR, RS F R EEER F5Fes, B EEsFaitEcal, ©
MBI IRE TIMX_EGR HF2a+H UG \CRYIIBHTB RIS RS,

OCx RItRMERTLUBIS EA4TE TIMX_CCER FfZes i) COxP fiRE, BaLIRENSBFENH KBS
%, OCx {y#HH EEREEIT(TIMX_CCER #0 TIMx_BDTR Z/788F)CcxE, CcxNE, MOE, OSSI#] OSSR fiff
HEEHl. FU TIMX_CCER EFHZesr0iA,

£ PWM RS (HER 1 485 2) T, TIMX_CNT #1 TIMx_CCRx JALRIEHHTENE, (RIBTHEIEER0THET5 1)
LIFIEEERE TIMX_CCRx<TIMx_CNT & TIMx_CNT<TIMx_CCRX,

TRHE TIMx_CR1 ZF7F2e+ CMS (AVIAZ, ERTERaeB~H0IEXITTHY PWM ESEHRIIFTHI PWM {5

=
o

PWM GRS 58
o [mLit#EE

% TIMx_CR1 7788+ DIR (L AEAEHENITE LitE. 28 TEE— PWMER 1 67, =X
TIMXx_CNT<TIMx_CCRx i, PWM £%(Z5 OCxREF A5, BUHK. &R TIMx_CCRx hPHILVREATHE
INELEE(TIMX_ARR), Ul OCXREF {RiF/0'1", tNRELE(EN 0, N OCXREF {RiFH'0. TEA
TIMx_ARR=8 B IZiEXIFFH9 PWM iRFZSEA,

156/288



PY32L020 &3&Fft

Counter register (o X1 2)3)a)s) e) 7} 8 o)1)
OCXREF
CCRx=4 L"“““““““‘r44444447
CCx1F
OCXREF
CCRx=8 L“J
CCx1F (44444444447
OCXREE__1
CCRx>8
CCx1F ‘
OCXREF 0
CCRx=0
CCx1F ‘

15-33 WEXIFFA PWM L, AL (ARR=8)
o MATiHHREE
2 TIMx_CR1 77250 DIR LA HITRA I
EPWMIEL 1, & TIMXx_CNT>TIMx_CCRx Ff&%{55 OCxREF Ak, BNE. 2R TIMx_CCRx LY
B(EAT TIMX_ARR FHIEENEZERE, N OCXREF {REFN'1, 1ZIEL TARBEAE 0% PWM iRHE.
PWM FRRIIFFET
2 TIMx_CR1 F1Fe5HHI CMS {UAJ5' 00 B A IR (R EftAYBECERXT OCXREF/OCX (S #MEHERIAY
{ER). RIEARRERY CMS (IRE, HWRIRERILAEITEEM EIHEEHRE 1. i EEsm MTHEETWE 1. it
TR A LB AT E 1. TIMx_CR1 FHFsFaUHEUs AAL(DIR)EEEERT, FAEZERTIHENRE.
TEZEH—EhRXIFTH PWM KRB+
B TIMX ARR=8
B PWMiET 1
B TIMx_CR1ZE7FEHI CMS=01, fEFRISFHEIT, SitEEEn M EETRENRITE

Counter register (0 (12 (34 5)6) 7)(8) 7)(6)5)4)3)(2)1
OCXREF
OCRx=4 ]
CCx1F CMs=01 A
cms=10 A
oms=11 A b
OCXREF
CCRx=7
coxir CMS=10 or 11 |
OCXREF
1
CCRx=8 CMs=01 7
COx1F CM5s=10
CMs=11 A
OCXREF —*
CCRx>8 CMs=01 7
CCxX1F CMS=10 A
CMs=11 A
OCXREF — 0
CCRec0 CMs=01
CMs=10
COxX1F > CMs=11 7
b b

15-34 FALRIIFEHY PWM iKFFZ(APR=8)
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{EFR R RIS FHARI AR

B HANPRYFEXN, FRIMNAL/AETHEES, XHEREITSA LERRA T HBURT
TIMx_CR1 F7Fa5+ DIR {[RIZRIE. Lt5h, EEAEERIHMER DIR #1 CMS (i,

B REFAETAEPRYFEANNEIT R, RARSFERTTANGR, 53t — RBAIHEES
BIEAT BsIEMFKAYE(TIMX_CNT>TIMX_ARR), MZAAZHEEH. Hla0, AR EER T,
EMadrazm EitE, —MNRE 05iE TIMX_ARR BEBAITEEE, HREEHT, (ERF=EEHEM UEY,

B FERPNTHERRENG L, HEERMIEERZATE— MU EH(RE TIMx_EGR FRI UG i),
FEAREEHH TIIREPMESG AR E.

15.3.11. E#MaHFIFEREAN

EREHENSR(TIML)EEBR MR EIMES, FHEEHEIRRHABE MR, XERIEEERR
AKX, AP MNZRE SRR eI IR0 (BB AEIRRYRERT . FRIRFT KRIRERTSS) SRFEESE X A A,

BEE TIMx_CCER Z517889R9 CCxP 1 CCxNP i, AILAAS—MNa IR 7S E R M (ERE OCx st E4h
fitH OCxN),

B1M5S OCx 1 OCxN Bid MBIV ESH TIES . TIMX_CCER Z{F=8HY CcxE F CcxNE {iZ,
TIMx_BDTR #1 TIMx_CR2 77287 MOE, OISx, OISxN, OSSIF1 OSSR fi7, £ 265 (194TR) &3
EINReEAMaHEE OCx F1 OCxN BU=HIfL, #i5lE, FEFLH#AE] IDLE AZSAT(MOE TiEE| 0)FEXMEE.

[ERTiRE CoxE F1 CoxNE AEHEANGEX, WISRFERIZFRE, WAERE MOE i, 8—MBE#He—1
8 IMIFEX R 4ERS DTG[7:0], &%(55 OCXREF BILAA 2 &l OCx #1 OCxN, %15 OCx #1 OCxN A™E
M

B OCxHES55EESHEHA, RRENLAEENFESEESNLEEE— TR,

B OCxNBHES55EESER, REBN EHGENTSEESHNTHREE— TR,

WNERFER AT HAIE AL B (OCX 8 OCxN), MIAREF=4AANAEKH,

T KB SR TR AL SR HESFIZERISE(ES OCXREF Z[ERIXEK. (fRig CCxP=0,
CCxNP=0, MOE=1, CcxE=13#}tH CcxNE=1)

OCXN ‘ ‘
<—» delay <—» delay

OCXREF

0ocCX

& 15-35 AL XIBBARIEAMA

OCXREF

I
| |

<—» delay

OCX

OCXN

& 15-36 FEXIKHAEIR KT bkt
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OCXREF

OCX

OCXN ‘ H delay

15-37 FEXIRAZAEIR A F-IERKS

F—NEEMLXIERTEREERN, M TIMXx_BDTR Z7284f0 DTG (\RIEAE.
EER OCXxREF 3 OCx 8 OCxN

EHEEA TERE. HHEkiEr PWN), BI3EE TIMx_CCER Z7728#9 CoxE #1 CexNE {if, OCXREF
BT EETERZE] OCx Bi& OCxN i, XANIHREATAEE*MaH T o, R M BxH—
AR (a0 PWM S EBSERBET). 5—MERR, A MaERNGTREEF, FbTFEHEB T
HIEX A E M.

E: ZHRFEEE OCXN(CexE=0, CcxNE=1)BY, BEARRKIE, & OCXxREF BXAIIZEIER. flan, MR
CCxNP=0, M OCxN=0OCxREF, B—75ME, 2 OCx #1 OCxN &P {HEERT(CcXxE=CcxNE=1), Zj OCXREF f§
=Rt OCx B%Y; M OCxN #8%, = OCXREF AT OCxN ZHE.

15.3.12. {EAEFIZEINEE

FZEIHEEMI B R FRIPBERES 4R PWM (ESIREAITHIERFF X, MMM EEEZEIREN=
MEIFATESAURER . HHUEGERT, BRFEBEERE PWM M FHEELEHIZITE XL &R, tBaLAkE—
LEpgEE MCU SS{4Rfih A& 4 HH KB,

LFEARIZTEINRER, KIBEIMNOEHIN, BHFEESTITTHEBE M ESEHMER. TeHABRT,
OCx 1 OCxN it ABEE R —Ad iR EAT L FEMEBF L,

REREEOTLARNZERANS I, &L THERR:

B CPULOCKUP i

B SRAM FBREERES

B [ CSS IENF4-AIRTE failure 44

B CRERESENES

RESNT, MEBREEZLE, MOEMAK. iRE TIMx_BDTR 772851 BKE A LAFRERIZEIIRE,
FEBNEEMRMTLUBITECER— N ES728H0 BKP (5%, BKE f1 BKP AJLARR#IEHS., HEN BKE
1 BKP fiifif, EEIESEAZHISE 11> APB BT#HEHARER, ENFEESF— APB HHEIZ G, Z8E
A ES PN NIV

E3 MOE NERRILARRZH, EXLINMESHERERHim fIRLSESIAI(TE TIMx_BDTR FHFe8H)Z/E
RET I BELHE. XTBELHEERSERSESTELESZETELR, 5500, IRIBHERS
MOE=1, NHEHBEZRIMRSTBEA—NER (Z158<9) 4 8EiEZIERRYIE. XEEABEANNERLSESMmENE
BHES.

LREFNFRENEMNIGHISEENEBEF), B TARME:

B MOE {i##R2LiEkR, BMHETITIRE. SRRESHEEMIRS(E OSSI inEF), XMFMHEE MCU
AR H RS KRR AT L,

B —H MOE=0, 8—MatHEE®LE TIMx_CR2 FHF8+HM OIsx fIiRERIEF. fNR 0SSI=0, NIE
RESRERRREm Y, BNIEREmEIRZ AR,
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B HEEHE MR
> BHESHE TSRS EIVRSEUATIRM). XERLRIE, REEHESISER, 1
BB,
> NREMESHIRTIMEATIE, IXEMSHSSENEN, THXZ/SRIE OISx 1 OISxN gAY
B IR, BMEEXFER T, OCx #1 OCxN thRAEMERIIRAZIEMAEE., iF, B
EHES MOE, FEXATELGEEER M<K 24 ck_tim AIRTHPEERR).
> WIS OSSI=0, ERf=EfEmftaeimt, BNFRSFREME,; 5—B CcxE 5 CoxNE Z—XZ=hT,

BERIHENE.

B NRIRET TIMx_DIER FHFaa+RY BIE i, HFIZERSHRS(TIMX_SR FFaa+RY BIF 1)/ VRS, M=
A rhitf.

B RIRET TIMx_BDTR 78I ACE i, £ F—/NE#E{4 UEV BY MOE (\##BE=IERL; filgn, X
ATLARSRHTER,. BN, MOE MMEFRHEEZIEERE T, i, XMSURLERERZESSE, R
AILUBNZEBNERBRIRAIRE M, AEUE RS E HibL 288t L,

F: MEBMARBEEN. AL, SRERMABKLET, FeE(BhiteEETiRe)igE MOE, ERY, K&
1R BIF ABEHE SRR,

FETTLAH BRKEIANFE, BRESIRMEERIREN, BH TIMx_BDTR 1785+ HY BKE fIFF 3.

BRTNEMATSEETE, NEBEPATH T SHRPLURIENBEFRNZS. ERTERGRENEGE
BHGEXIE, OCx/OCXN RMFIMEEILAPIRZ, OCXMBLE, FNZERFREFIRM). FAFETLUEE TIMx_BDTR
EfFae I LOCK i, M=RERIPFIEZRE—F. £ MCU S{iUfg LOCK I REERER—IR,

T EE AR ZE A5 ST

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) ‘

T

OCx

OCxN delay delay
(OCxE=1, CCxP=0, 0ISx=0, CCxNE=1, CCxNP=0, OISxN=1) delay
&k delay«>  «Pidelay > delay

(OCxE=1, CCxP=0, OISx=1, CCxNE=1, CCxNP=0, OISxN=1)

OCx \—‘
—\—,—‘4—} 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) <O delay

ocC
ocen ]

(OCxE=1, CCxP=0, OISx=0, CCxNE=0, CCxNP=0, OISxN=1)

15-38 NN A%
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15.3.13. 1E5MEBE(4AYERR OCXREF (58

XWF—MEENBE, RE TIMx_CCMRx FHF2aXIRAY OCXCE i 1, #EfEF OCREF_CLR_INPUT
BMNIRRISEEFHE OCXREF (FSH, OCXREF (ESE R NRERIRE T IR EGEH I =ENE S
UEV, ZINBERBERTF i ELEAN PWM iR, MiABERTRERL.

1 OCREF_CLR_INPUT BILUEISECE TIMX_SMCR ZF77884fJ OCCS {if, £ OCREF _CLR [
ETRF(ETR JIEiK/E) Z A&,

g0, OCXREF {ESHILIBKEI—MUiResavmE, AFizHEmR. Xit, ETR SMEEWT:

1. HNERfR A TR SREE R FXIA) . TIMx_SMCR E7885HAY ETPS[1:0]=00,

2. WRERIESMNERRT AR 2: TIMx_SMCR Z{7859RY ECE=0,

3. FhEBf AR R % (ETP)FIF N BRI es(ETF) Bl LURIE R 2 &.

TEEXR 7Y ETRFAZAER, YNAR OCXCE #YE, OCXREF (5SMIENE. EXMIIFH, Eht
28 TIMx #EETF PWM 125K,
(CCRx)
Counter(cNT) /l/l/l/
ETRF

OCXREF (OCXCE=0)

[ N T .
L]

OCXREF_CLR / %:REF_CLR

becomes high still high

OCXREF (OCxCE=1)

15-39 5B TIM1 B9 OCXREF

15.3.14. 75 PWM BYF=4

SE—NEE LFEEEAMAHAT, FEEEE OCxM, CcxE #] CexNE, fE&R4E COM commutation 44
B, XTI eX RS F S Eesfil. XEMAILUTGCRETF T —EBEE, HFER—MMIZIERERET
BiEENES, COMITLUBITIRE TIMx_EGR Z77E8HY COM {IFER4=4, SHIE TRGI EFHGHRE LT
==

LRE COM EHASIRE—MIEAL(TIMX_SR 717284 COMIF (i), XATUNEREIRE T TIMx_DIER
17850 COMIE iz, MIF=4E—A R,

TESRHA%E COMEMHRE, =FMAREET OCx 1 OCxN HHit.
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W
Counter(CNT) /

Write COM to 1
COM event

CCxE=1 CCxE=1
CCxNE=0 Write OCxM to 100 CCxNE=0
Example 1 0CxM=100(forced inactive) % 0CxM=100
OCx ~
OCxN
CCxE=1 W:tgcccl\’;lNE tlooll CCXE=0
CCXNE=0 an to CCXNE=1
0OCxM=100(forced inactive) 0OCxM=101
Example 2
OCx
OCxN
COxE=1 W;'t;é:cl\’/‘l'\'f tfo% COxE=1
CCXNE=0 angiotxiv to CCXNE=0
OCxM=100(forced inactive) OCxM=100

Example 3 ocx ‘ ‘ \

oo ] o

15-40 7535774, COM B9l F(OSSR=1)

15.3.15. EjkrisRzt

BpkEL, (OPM) RZRIFTARSENFI—MEF. XFE Tt EEsms—Nem, HE—ME
FRERNERt 2 fa, F=a— NIk EE el AR il ARk,

aTLiET MEIEHIESEaitEEs, ERERERSHE PWM RN FERR. 128 TIMx_CR1 &H7:s
89 OPM ek iE=, XERILAUTHEESE F— 1 E#HEH UEV BaifELE.

RERESITHETRERERN, Feer=E—NMkf. Bzl (HERSSEESGMA) | LI
THCE:

B A5 THEKEE CNT < CCRx < ARR (H31it, 0 < CCRX)

B @RS iTERES CNT > CCRX

TI2

OC1REF
L

oc1

TIMl_ARR*
TIM1_CCR

el ;

<>
tDELAY  tPULSE

© Counter

15-41 EARKAETCAIBIF
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fign, HFJEEM TI2Z AR LU —D EFHEFE, R teav Zf5, E OCL1 EF=E—NMKER
truLse AIIERKH,
{5/ TI2FP2 {E/ofiA 1:
B & TIMx_CCMR1 ZHF28RY CC2S=01, 1B TI2FP2 BYEE! TI2,
m & TIMx_CCER ZF85thfy CC2P=0, i TI2FP2 REREHGIN_ETFHA.
B E TIMx_SMCR FfZ28+RY TS=110, TI2FP2 {EANEIEHISSAIMA(TRGI).
B = TIMx_SMCR Z72587f) SMS=110(ft&+&=), TI2FP2 #FREEITE4EE,
OPM BB NI B FeshVEBRE (B [BRT PRI E s T I0Es)
B {DELAY H TIMx_CCR1 ZHZEFHEEN.
B tPULSE HEZIEESEMILREZENEERE X (TIMX_ARR — TIMX_CCR1),
B ([BEIRELVRICEREF4M 0 B 1 0RRZ, SitEESARIFEEEERZE £ — N 12 0 AYKH,;
BEE TIMx_CCMR1 1788 OC1M=111, A PWM#R 2; {RIEEEG R ERETERSE
28: B TIMx_CCMR1 #fJ OC1PE=1 1 TIMXx_CR1 Z7728%fJ ARPE; SA/G7E TIMx_CCR1 Zfzs8+
EEHRME, 7 TIMX_ARR HFFIESEMEHE, K8 UG \BREE— 1 EiE M, AEEHHE
TI2 ER—MMERAR S, A, CC1P=0,
FEXAMIFH, TIMx_CR1 ZFHfF2a+H DIR #1 CMS (RGZE(R.
EARFBE—MKP, FRLAMRE TIMX_CR1 FHFe84H7 OPM=1, £ F—"EHEF(SITHEENEa
FH(EFEE O)RHMELIEITEL,
155RIER: OCx fRiE(HRE:
FEREPOTERT, 7 Tix BABRGLBHENBIEIRE CEN MLASENTEES. ARSI RE LS
BEFE T REHNER, ERXEEREREE—ERRHER, RIERS 75205/ M ERS tDELAY,
WREL S/INERHE IR, STLUSE TIMx_CCMRX 2577287 OCXFE fi; IthAt OCXREF(F OCX)ET#E
AL MABRRRELIRAVER, BIHARF SR ICECRT RS —tF. OCXFE RTEBEEEN PWML ]
PWM2 t&(RTEE/ER.

15.3.16. fmiSEEORS

ERRIDEEERASAR . WRITEEE R TI2 (NiLiAITHEL, NWE TIMx_SMCR 788+
SMS=001; HIRSE TILHEIHEL, WEB SMS=010; fNSRITEMEEFERIZE TI1F0 TI2 105514, WE
SMS=011,

BITIZE TIMx_CCER {788 CC1P #1 CC2P {i, mJLASEHEE TILF0 TI2 #kME; WMRFE, XTI
NIBIK BRI,

BB TILF] T12 SRS EmIDEEATEEO. 55 table 35, REITHEEEEN(TIMX_CR1 HF
88rRAY CEN=1), MIIHERESHEIRIE TILFPL BL TI2FP2 EHYEBKESIRN, TILFPLFI TI2FP2 2 TILFI TI2 7
BITMNIRREFIRMEERIERES, MRISEIREMNEAE, W TIIFP1=TI1, TI2FP2=TI2, RIERIMINGES
MBZIRR, P4 7B RERES. KIERMENGSHIBEZIRE, TEEsmR taRTTEL, RS
X$ TIMx_CR1 Z5/78809 DIR AL THMNAVRE. FETTEEERMKE TI1 8L, KRS T2 & BEIKE TIL
FTI2 1T, FIERAIRTILSHE TI2)NBEESEFITE DIR fiZ,

fmideE R EAR TS TER T — N B A RIEEAISNBIT R, XERETTEEIRTE 0 2 TIMX_ARR
EFEEEEHEZ BIELITHARESME, 32 0E ARRITEL, =E ARRE 01180, FRLAEFFAITEZ A
YRECE TIMX_ARR; B, #ikes. LIRS, ToHImEs. ESIHEE. MARHEMENIENS. WiSss
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RIUFNINEBRT MR 2 13RS, EIHABEERRIE. X MENT, KRS ERSeREEMSARE
HRMER, FEHIHSERNASRRIETE RSN E. T A SEERERERIEEERIT XN, TR
THERERNES, RiR TILH T12 RERSEHRE,

& 15-1 IH B SREFHESHRER

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
TI1 and TI2 Low Up Down Down Up

—MIMRRIEE RIS T LAER S MCU EEMATEINMENZE, B, —REERAMRSIGRmZRN

EmHERESTES,

EREI— MM PR N FH AR — MR E L,
TEZ— MRS, BrRTIHEESHFENS RS, BRBRTSiRFE 76, BA
B2 aHEDEIRg; S s EERSIMNERII— MR R, EXMITFP, FiMREREN

:

CC1S="01'(TIMx_CCMR1 Z57728, TI1FP1 BEIZE] TI1)
CC2S="01'(TIMx_CCMR2 &1728, TI1FP2 BREIZE TI12)
CC1P="0"(TIMXx_CCER Z7758, TI1IFP1ARig, TIIFP1=TI1)
CC2P="0'"(TIMXx_CCER Z7788, TI1IFP2 AR48, TILFP2=TI2)
SMS="011'(TIMx_SMCR 7788, FrEHISNIIE LFHEFIREEER)
CEN="1"(TIMx_CR1 Z/728, t#1EafERE

forward jitter backward jitter forward

TI1

I

TI2

u down u
Counter J—JJ P P

15-42 YmhSastEzl FRYTHEERI S

XAKEINTRRE TS, ROSFAHNE=MESETHER, TLUEE
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forward jitter backward jitter forward

TI1

1P S s [ s B o

Counter IH

o

down up down

15-43 IC1FP1 RiBRV RS s RS
HERTESECE A Amises R, IRUMERSBRIANMERER. FRE T RETRRIENNERSE,
AILANER MRS ANEME, RENSHER (BE. NERE. MEER) . BrMESSr0mRieesmL e
WAL ERY, RIERNEEHENERE, ATLURRREERIRT AT 8Es. WIRATREANE, STLUBHEEsRIE
PEIFE=MNFRTFE (FBRESYNEERY, HETLUHB—ERNEE~E) .

15.3.17. TERI=RIAFEINEE

TIM_CR2 78889 TILS fiI, AiFEE 1 BUMNISIRESEREI— MR i@, 3089 3 MaAiR
% TIMX_CH1. TIMx_CH2 1 TIMx_CH3,
S SR T A ERSIMAITEE, WASIMAREE.

15.3.18. SERERBANEO

(FRBRENEE (TIM1) F4 PWM ESIRENSIARY, aILMERS—MEA timer fEA "EOEREE" X
TEEERIEREE, 3NENEMAR (CC1l, CC2, CC3) WE— M Fa IEED TN BMAEE (BTRE
TIMx_CR2 SHf7s8HRI TI1S fkiERE) , "#EOEEE" BRXIMES.

ME SIS WEERIEMER, NBMARZ TILIF_ED, &4 3 MANZ—LET, HHERE8EHM 0 FHAIT
., XHEFFE—MHEERB NG HI AR AR EEE,

EOER s AR EIBIE 1 BCE oiikiE=, #3XES TRC (WE 15-44) . HXERM TR NG
ANTALEIRTIERER, A7 DIAEENER.

BEOEMNSLARRERHIRER=E— MK, XMLl (Bdftk— COMEH) BTFHEEK
ERTEE TIML SNBENEY, MERKERETE PWM EERFIDIA. FitEOE SEENRRIEN—1NE
ERGIEIR (MHbbiRE; PWMELL) ZEF=4E—NERKH, XANETEE TRGO HHIXEISRERES TIML,

205 ERBNEEES TIMx Eifes, BXEXE—ERBALRETHZEHN—MEENNZI, XESH
PEHIRERTES TIMX B9 PWM BB,

B B TIMx_CR2HZEEMI TIIS L1, BE=ERSEMNEERE TILHEA.
B ERRE: B TIMX_ARR MESAETHEESSET TIL IERWES). REMD ISR — P &ARITTER

SREHE, TRTEREE AR AR IE)ERR.

B IREEE 1 IERER (&S TRC): & TIMX_CCMR1 FHFssH CC1S=01, MRFE, HKoJLlgBHFIE

e,

BEEE 2 PwWM2 iER, HEEERWIER: & TIMx_CCMR1 E7F5899 0C2M=111 ] CC2S=00,

&R OC2REF {E8 TRGO LAYt : & TIMx_CR2 ZH{FE8+HY MMS=101,
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ERFIEHIHERR TIMLS, IEBH ITR BADRZMAREN, ESSHmIEATE PWMES,

TR/

EERIEFIE S AFEEERI(TIMX_CR2 Z{Fe8+ CCPC=1), RRftABNIZEH COM B4 (TIMXx_CR2 &{Fes+H
CCUS=1), fT—/X COM H4ig, BN T—HH) PWM B=HIiZ(CCXE, OCxM), XAILATERLIE OC2REF EFHA

BT FFEREESCI.

TH1 Q

—

TH2

TH3

| - 7
=1 AAAANN
7

CCR1 C7A3 C7A8 c794 C7A5

C7AB C796

TRGO=0C2REF

L e

com | | | | | ] T
oct — TTITIWITVETuTT o [
ocI | I
oc2 LR R RACRARERALERL
ocan —
% T AL RRCERRCRACCRACERA

OC3N

Write CCxE, CxNE
and OCxM for next step

| |
oSS

15-45 E/RIERkRFIZORISLH

15.3.19. TIM fISMRAGREAZ RIS

TIMx TERYRREEBAES MR FAI— M NERRIRA R
MER: ShiRt

SA&RI. JEEIIAE.

ERE— M RBANSHER, HEESMERITMO MRl B wnt, FiY, R TIMx_CR1 HF=51Y
URS (ZAME, BFE—1MEHSM UEV, REERTERHEFRR(TIMX_ARR, TIMx_CCRX)EKERT T .

HFELATRIGIFH, TIL@ANRN_ EFHESEE LI EERRES:

B EREEE 1L TI1 (LG, BERMNIRKSBNTRERGF, AEETTERSE, BRS
IC1F=0000), fARIBREPA(ERBIATADIMNES, FIUAEEZERE., CCLS RIEEMARBIKIRE, B
TIMx_CCMR1 2577887 CC1S=01, B TIMx_CCER 7728+ CC1P=0 LIFAERME(REN_EFHE).

B = TIMx_SMCR 77884 SMS=100, EBEMEANSEN; B TIMX_SMCR 77889 TS=101, %

ETILERBNIE.
B = TIMx_CR1Z77887 CEN=1, SE1it#EE.
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THEEEFHAIKIE SRR S, RBERSEES TIL HI—EFSE; A, T wESREN 0E
WAL, BT, MARIRE(TIMX_SR FHFE8RY TIF A)MHIRE, HRIE TIMx_DIER Z5fFE8 TIE(FREf{HERE
AIRE, FE—FRmEK.

TESRHEEREEFES TIMX_ARR=0x36 FIAIEIE. 7E TI1 EFHAFITHEESAIEiRE A [EAVZERT
EURTF TI1 MANIRIIERZS B,

CK_PSC ‘
UG
count cock = ck_ent=ck_psc| | | | | [ [ [ 1] LILTLTL LTI

Counter register 31 EE@E 36 @@@@m@@
TIF ’—

15-46 SRR TREHIFBES
MER: [JiEiER
RIS PRSI\ ImEE SRR KRS
FEATRIGIFH, THEEERTE TI1 AERE i
B EEEE LGN TI1 EAYREY., BERNEKESETRAEGIF, AEERK, FTLARE: IC1F=0000),
AIRERAMEFEREATI O SAEE, FRUAARATERSE., CCLS (UATEEMNRBINER, & TIMXx_CCMR1
E5fFes+ CC1S=01, & TIMx_CCER 77889 CC1P=1 LSRR MHE(RICIHEEF).
B E TIMX_SMCR 77884 SMS=101, FEEERSE |, B TIMx_SMCR 77280 TS=101, %
ETILIERBNIE.
B E TIMx_CR1 FHfFs8+ CEN=1, Safit#iEs. A=, R CEN=0, NWIt#EsFeeEsn, &~
IR AL NEB S AnMa,
RETILAE, HEFAKIERRRIT TS, —B TI1 TSR, Uit A= LR ERR E
TIMx_SR #RY TIF iRE.
TI1 EFHAFITHEES SENME L Z BRYFERTBUR T TI1 M NIRNE RSB,

1 ‘
CNT_EN |
Count clock = ck_cnt=ck_psc W
Counter registﬁﬁ( :X 33 34 EEE
TIF
Write TIF=0

B 15-47 [ Ji=t&l RIS R
T N _Lige R RIS RETH AR,
ETERIGIFS, HEEE TI2 AR EFHnFF e Bt
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m EEEE 2N T2 EFE. EERANRREEHRAEF, FAEEHIIRIKEE, KI5 IC2F=0000),
R ER AT SREE, AEERE, CC2S MRAFEEMNGILE, & TIMx_CCMR1
78+ CC2S=01, & TIMx_CCER F{Fs&8+ CC2P=1 LABSERME(RIGUEEBF).

B E TIMX_SMCR &F{7s84 SMS=110, EcEERZ AL, & TIMx_SMCR 788+ TS=110, %
Z T2 (ERMNIR.

H T2 BE— EFHERT, IHEESTHRTERERHIRE TiHE, FRNRE TIFiRE. T2 EFHEFITHEES

BNt BRIGERS, BURT TI2 BNRIERLSHEE.

TI2 ‘
CNT_EN ‘
Count clock = ck_cnt=ck_psc H_ﬂ_ﬂ_m
Counter register 34 EEE
TIF

15-48 | HEARTC RO HIERER

MiSs: SMERRISPRTL 2 + RRRIR

HMERRT$PIREC 2 ATLAS B —FMRTC(SMNERRT$MEE 1 FAIRIDRREUbRID —2fEA. XY, ETR{ESHMA

TRSMEBRT PRI, FEEMMERN. R ERARI T USRS — M A EAMARAN. TENER
TIMx_SMCR 2578868 TS fIi%#% ETR ¥E8 TRGI,
ETERAIFS, —BE TI1 EHR—NEFNG, HHEEREIE ETR 98— EFhamE L —R:

1.

&IJ TIMx_SMCR Z{7esE EMP LA MERE

— ETF=0000: ;&EIERK

— ETPS=00: RS IAEE

—ETP=0: %W ETRAYEFHE, & ECE=1{FaE/MNBATHER 2,

R TECEEE 1, A TILEFHE:

— IC1F=0000: &EiER

— MRIRER A RIS s, FREhE

— & TIMx_CCMR1 FfFs8+ CC1S=01, EEMNRIXR

— & TIMx_CCER FfFs8H CC1P=0 LAFIER M (Ria EFHE)

& TIMx_SMCR &1728+ SMS=110, BEcEERRAMAER. & TIMx_SMCRZHFs8+ TS=101, &EETI1
YEBNIR.

ST EHR— D EFHOE, TIFIRSHIIRE, HERTRE ETRI LGS, ETR{ESHN LG

$ERSCARE(LERIZERS, BURT ETRP BINIRHIERISHE.
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TI1 ’—‘

CEN/CNT_EN ‘

Timer clock = CK_CNT=CK_PSC H ﬂ
Counter register 34 35 36
TIF \

15-49 SMEBEIMET 2 + AR HRT FAUEHIERE

15.3.20. ERNZEREZS
TIM EERTRRERERRIE, AT timer NELSEHEEEINME, S—DERSATEERIN, EFLE— M
TIEXRIERS RO HITEN. Bah. (SLEERTThEERE,
15.3.21. ififiR
ST RHNENRIURT, 78 DBG 15tk DBG_TIMx_STOP RJIRE, TIMx i =R LABKERIER TRl
ELETHE,
15.4. TIM1 FEHRHEIE

15.4.1. TIM1$ZHSFEFSR 1 (TIM1_CR1)

Address offset:0x00

Reset value:0x0000 0000

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

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

Res | Res | Res | Res | Res | Res CKD[1:0] ARPE CMS[1:0] DIR | OPM | URS | UDIS | CEN
- - - - - - RW RW RW RW | RW RW | RW RW
Bit Name R/W Reset Value Function
31: 10 Reserved

AP SREE T

X 2 (Ve XAEERTRRATER(CK_INT)SRER, FEXRYEMIEATE
R R4 SHFIEIKEE(ETR, TiX) P FRISEAERT 2 [EE 5
00 SIEEI

00: tDTS =tCK_INT

01: tDTS =2 x tCK_INT

10: tDTS =4 xtCK_INT

11: {REB, TEERXNEGE

SHIEE S 5w naVi

7 ARPE RW 0 0: TIM1_ARR ZHFE5&BE T

1. TIM1_ARR ZFFaaiCa \&ITes

9:8 CKD[1:0] RW
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Bit

Name

RIW

Reset Value

Function

6:5

CMS[1:0]

RW

00

BEIRR LRI TR

00: WEXITHER. IHEEHMKIESAA(DIR) A EaA it
01: FROXISFER 1, THEEREm Em T, EBEE
NEHREE

(TIM1_CCMRx Z57758+ CCxS=00)RYiH LV iR
fiI, REHEEEE SRR E.

10: Hroads5iEst 2, ITEEEREE ERm L. T8
R EE EAE T, BEENRHATEE
(TIM1_CCMRx Z7a8+ CCxS=00)4iH LR+ MR
ThI, RETHEEsm EEERieE.

11: froads5iEst 3, IHEEeREE ERE T, i3
FRXBME LA T, EEARENEE
(TIM1_CCMRx Z571758+ CCxS=00)AY5H ELiR MR
I, ETEEsE LR m NSRRI E.

i TEIHEREETTEAT(CEN=1), AAFMLIAXISTEN 4
Fl|rpdexd>FER,

DIR

RW

I

0: IHEEsR_EiHE

1: AT

xS SRR E NP RTHEN SRS RIUR, 1%L

PRIE

OPM

RW

EAfKifET
0: FEREEFRSEMET, HEEEAEL
10 FERETXREHBM(ERR CEN )BT, THEEELL.

URS

RW

EHEKIR

BIHBEIZADER UEV BHA9R

0: MRAFFEEFHPUNER, WEME—BH~E—
EHRmEK:

- THESEL T

- BB UG i

- W& HIRE =R E

1: WRAFF-EFEFHPRNEKR, NRETHEESHEH N
E—/NEFFEERK

uDIS

RwW

BIFEET

BB ZIFZELE UEV SBHRFE

0: L¥F UEV, EH(VEV)EMHEH FIAME—SMH4E:
- e R g

- RE UG U

- WSS hRe AT
RIS FRECR N N INTEREE.

1: ZIF UEV, FEEHEN, FF5F5s
(ARR,PSC,CCRX){RIFEAIANHE.

NFRIRET UG B METIEHIR A T — MRS,
T ERESANTRD SRR A EE TR

CEN

RwW

FOVFITERR
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Bit Name R/W Reset Value Function

0: ZEIFit#0es

1: FiEit#Es

i ERHHKE T CEN{UfE, SNERRTE. [Et&Ez{R4whD
e A8 T, fAE(aT LB stEE 4R E CEN
fiL.

15.4.2. TIM1 E§IS7F38 2 (TIM1_CR2)

Address offset:0x04
Reset value:0x0000 0000

31 [30 [29 28 [27 26 |25 24 [23 [22 J21 [20 [19 [18 17 |16
sRe Res |Res |Res |Res |Res |Res |Res |Res se Se se Res | Res Se Res
15 |14 |13 12 11 10 |9 8 7 6 5 4 3 2 1 0
Re | OIS | OIS3 [ OIS | 0O1S2 [ OIS | 0I1S1 | OIS | Ti1 MMS[2:0] RE | CCU | Re | cCP
s 4 N 3 N 2 N 1 S ' S S s C
- RW [ RW [RW ] RW [RW | RW | RW |RW |[RW]RW [ RW | - RW - RW

Bit Name R/W Reset Value Function
31: 15 Reserved - 0 {RER, 1BEAO

14 Ol1s4 RW BHTRIRE 4(0C4 Hitl). &0 OIS1 (i,

13 OIS3N RW 0 HIHHZSRIAZS 3(0C3N #iH)., &I OISIN {2

12 0IS3 RW 0 HEIHZSRIAZS 3(0C3 i), £ OIS1 i,

11 OIS2N RW 0 HIHESHMATS 2(0C2N i), &0 OISIN iz,

10 0IS2 RW 0 HHZSRIAE 2(0C2 ). £ 0IS1 i1

BtH=RIATS 1(OCIN i),

0: % MOE=0HY, 3EX/g OC1IN=0

9 OIS1IN RW 0 1: F MOE=0HR}, ZEXf5 OCIN=1

i BEIRET LOCK(TIM1_BKR 1785 1. 283
&, ZIAEEIE,

BH=RIRE 1(0C1 ).

0: ¥ MOE=0FHJ, FMERLH T OCIN, MFEX/E OC1=0
8 oIs1 RW 0 1: 2 MOE=0ft, #NRIT OCIN, MFEKXSF OC1=1
T BEISET LOCK(TIM1_BKR ZH7728)K3I 1. 283
&, ZARERIES.

TI1 &%

0: TIM1_CH1 EHNIER TILEA,

1: TIM1_CH1, TIM1_CH2#]TIM1_CH3 BMZ S5
EER TILEA,

FETIEE

X ABTFIEFEEEN FERINE SRS ER
(TRGO), FIRERYAESIN

T

000: Efi - TIM1_EGR 17889 UG (BT EAftA
BWIH(TRGO), MIRMARBAN(EMEI TRIMEZI=HIES)
FEEN, N TRGO EAYESHERILRRIIEN
SBE—MEER.

7 TI1S RW 0

6:4 MMS[2:0] RW 000
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Bit Name R/W Reset Value Function

001: 7¥F - IHEIER(ERE(SS CNT_EN AT E/ oA
H(TRGO), BHIRE

HEE—AaEE 1 e ss s H A ERT 2RI — M E .
=SRS5S 2B CEN #=HIAFN &zl TRkt A
NESHIBES~%., BT FeES SR
FhERBAR, TRGO L&B—MER, BRIBEETE/MN
(T TIM1_SMCR 2577884 MSM {SJH9HE5A),

010: B3 — EFEHRENMARA(TRGO), B0, —
AN EERTERAIRT ST LA PR E— N ERT 2R AT STES .
011: L¥#BkS — —BEARE—IREFRS—IRECE RIS, 24
HFZE CClLF inSHEIREEEAE), MAkmbXt—
MEFKH(TRGO),

100: LE#R - OCIREF {ES#ATEAMARIH(TRGO),
101: EK4R - OC2REF ES#ATFAMARIL(TRGO),
110: LER - OC3REF {EE#ATEAMARIL(TRGO),
111: LER - OCAREF {ES#WATEAMARIH(TRGO),
R

1. \TERTEEF0 ADC RIRTH P IRSTH ERELAK = ERT 880
55 HERKINAENZE,
2EFNERSEAET %L, EENIZECE RN
EREEREINEEE.

3 Res - 0 RE, 1B&IETAH O,

R BRI R

0: SNSRIR/LLRIEHIETEERI(CCPC=1), Regmid
RE COM {UEFHEd].

2 ccus RW 0 1: WNSRER/CRIE IR R TR EAI(CCPC=1), AILAEIE
28 COM {i=, TRGI £

H— N LEFHEEIHEA,

it ZNRANEEEMa L RIEERE(ER.

1 Res - 0 {RER, WAZIEAH O,

R L BT I

0: CcxE, CcxNE #1 OCxM RIAETREEE .,

1: CcxE, CcxNE F] OCxM I 2FisEsy; 8zl
&, BfiIRERET COM

WIS

it ZNRANEEEMa L RIEERE(ER.

0 CCPC RW 0

15.4.3. TIM1 MERIEFISTFEE (TIM1_SMCR)

Address offset:0x08

Reset value:0x0000 0000

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

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

ETP | ECE | ETPS[L0] ETF[3:0] MSM TS[2:0] occs SMS[2:0]
RW | RW RW RW RW RW RW RW
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Bit

Name

R/W

Reset Value

Function

31: 16

Reserved

15

ETP

RW

HNERfARRME, IZADERER ETR 5(E ETR MR G AIEMA
1BME.

0: ETRA#ITRMA, BSBRFHE LFHEHEM

1: ETR kM, {REBFEHETELEEN

14

ECE

RW

HMERRTERERE. IXNIfEREINARRT SR 2
0: HMNEBRIEHIETL 2 AERE
1: SNERRIEPHRE 2 8, THERER TIFfE ETRF (SSRYBRA

13: 12

ETPS[1:0]

RW

00

HNEBRUATRDSRES. SMEBRA(SE ETRP SIFRUAZES TIMICLK
SR 14, — NRDIMBEAILARfERE, LB ETRP AUSAER,
PRSI SR EE .

00: FRHHMESKIA

01: ETRP AT 2 547

10: ETRP $E=H0 4 5585

11: ETRP $%ZH 8 D3R

11: 8

ETF[3:0]

RW

0000

HNERRAIER. IXLE(TTE X SREE ETRP (S S ARARFIN FATE
ETRP HFIERKE. RMEFRRE— NS HTEESEMN,
FEBOTEEEE, N NESENSEHEEEEMENLEEY.
0000: ;RHIEKES, DTS TREE

0001: fSAMPLING=fCK_INT, N=2

0010: fSAMPLING=fCK_INT, N=4

0011: fSAMPLING=fCK_INT, N=8

0100: fSAMPLING=fCK_INT/2, N=6

0101: fSAMPLING=fCK_INT/2, N=8

0110: fSAMPLING=fCK_INT/4, N=6

0111: fSAMPLING=fCK_INT/4, N=8

1000: fSAMPLING=fCK_INT/8, N=6

1001: fSAMPLING=fCK_INT/8, N=8

1010: fSAMPLING=fCK_INT/16, N=5

1011: fSAMPLING=fCK_INT/16, N=6

1100: fSAMPLING=fCK_INT/16, N=8

1101: fSAMPLING=fCK_INT/32, N=5

1110: fSAMPLING=fCK_INT/32, N=6

1111: fSAMPLING=fCK_INT/32, N=8

WIRRIES ETF[3:0] = 1 8¢& 2 5& 3 B, DTS AREXHM
CK_INT X%

MSM

RwW

FINE

0: Z&fEH

1: AR (TRG) ENSEMHHEIER T, LA EXRIERes(E
& TRGO)SERIHRIERIZEFMMNERRRANELS (@i
TRGO) ., XXENRIE/LNERT BRI EI— MR —o NIRRT
BIEEEEN

TS[2:0]

RwW

000

iR, X 3 (\EEATELSITHIERIMAEA.
000: TIM14(ITRO)

001: Reserved(ITR1)

010: Reserved (ITR2)
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Bit

Name

R/W

Reset Value

Function

011: Reserved (ITR3)

100: TI1 RYEHENRR(TILF_ED)

101: JEREHEREEMA 1(TI1FPL)

110: JERENERERA 2(TI2FP2)

111: SNERRRARBIN(ETRF)

i NEREESHETHEERIODEEN, BIRERFERX
LEAIEHEREA)

OCCS

RW

OCREF j&MRIERAI, Z{IFATFEF OCREF BUEIRIR.
0: OCREF_CLR_INT i&#Z%] OCREF_CLR i8I\
1: OCREF_CLR_INT &5 ETRF

SMS[2:0]

RW

000

MR R, HERTINMES, MABS(TRGHNERLES
BRI MBI N IR AR SR (A N I B B F NI B 7 2Rt
)

000: AAMIER

WNER CEN=1, MIFRS> IS ETiErE PIEtaT$haxE],

001: #RASEsER 1

TRIE TILFP2 FYEBSE, HEKESTE TI2FP1 A9ILAM £/ FitHER.
010: #mASESIER 2

HRIE TI2FP1 RYEBSE, HEESTE TIIFP2 RUINIEM) £/ iR,
011: #mABEsHEL 3

B 1R 2 RS

100: Sz

SRR AR (TRGYEY EFHREF AT ERES, HEFE—
NEHEFEENES.

101: | J#=iEsf

LB (TRG)AER, IHEESHRTHTE. —BEMRMAL
BE, WHEEEIE(ERERD). THEENEIELLER ST
9.

110: fibRigs

THSESTERARRIA TRGI N EFHEEE(EARER), RETTHEEM
BRI,

111: HEBRTHMES 1

TR AN (TRGEY EFHAIRENITELES.

E: R TIIF_EN #IEMMARRIAN(TS=100)8t, REERIJHZ
'R, XEFEA, TIIF_ED 7E&8R TI1F LRt — Nk,
R SR R BT AR NIEF,

TIM1 EBARAIZERE

Slave TIM

ITRO(TS=000)

ITR1L(TS=001) ITR2(TS=010) ITR3(TS=011)

TIM1

TIM14

reserved reserved reserved
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15.4.4.

Address offset:0x0C
Reset value:0x0000 0000

TIM1 FREffsEEE

H1Fss (TIM1_DIER)

31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 | 16
R’Se Res | Res | Res | Res | Res | Res | Res F;e F;e Res Res Res Res Rse Res
15 | 14 | 13 | 12 | 112 | 10 9 8 7 6 5 4 3 2 1 0
Re | RE | RE | RE | RE | RE | RE | RE | o[ 1z | COMI | CC4l | CC3I | CC2I | CCll | Ul
s S S S S S S S E E E E E E
- - - - - - - - |RW | RW | RW RW RW RW RW v?/
Bit Name R/W Reset Value Function
31: 8 Reserved REB, —EHAO
BIE: FoPFRIZEAHMHT
7 BIE RW 0 0: ZFXIZEAiT
1: FVFRIZEAHT
TIE: FoiFhtA kT
6 TIE RW 0 0: ZFf& sl
1: FerFhbAR T
COMIE: 72¥F COM Hlkfy
5 COMIE RW 0 0: %k COM Hhiff
1: ftiF COM =Rl
CCAIE: FUFHIERILLER 4 HhllT
4 CCA4IE RW 0 0: ZEIFRFRILLER 4 hitfy
1: FOUFHREER/LLER 4 Rl
CC3IE: FIFRER/LLER 3 Hhll
3 CC3IE RW 0 0: ZEIFERILLER 3 ity
1: FOIFRER/LLER 3 HhlfT
CC2IE: FUFHIER/ILLER 2 Hhlly
2 CC2IE RW 0 0: ZEIFEFRILLER 2 ity
1: FRVFRER/LLER 2 ity
CCLIE: FUFHIER/LLER 1 Hhlly
1 CC1IE RW 0 0: ZEIHER/ELER 1 Fhlty
1: FOVFRER/LLER 1 ity
UIE: FeiFsEsThiT
0 UIE RW 0 0: ZIFEFThiT
1: AFSEHRET
15.4.5. TIM1iKESFEE(TIM1L_SR)
Address offset:0x010
Reset value:0x0000 0000
31 [30[29] 28 27 26 25 [24] 23 22 21 20 19 18 17 16
55 Ss 55 Res | Res | Res | Res 55 IC4IF | IC3IF | IC2IF | IC1IF 'CR‘” IC3IR 'CRZ' IC1IR
] ] ] ] i | RC_ | RC_|RC_|RC_|RC_| RC_|RC_]| RC_
WO | WO | wo | wo | wo W0 W0 W0
1514 [13] 12 11 10 9 8 7 6 5 4 3 2 1 0
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R|R|R|CCa|CC3|ccz|ccl]R CoM | ccal | ccal | ccal
es|es|es| OF | OF | OF | oF |es | BF | TP | g | "¢ | ¢ | g | CCHF | UF

) ) ) Rc_ Rc_ Rc_ Rc_ ) Rc_ Rc_ Rc_ Rc_ Rc_ Rc_ Rc WO Rc_
w0 w0 w0 w0 w0 w0 w0 w0 w0 w0 — w0

Reset

Bit Name R/W
Value

Function

31: 24 Reserved - 0 {REE, —EHHO

TREGREER 4 RS

23 ICAIF RC_WO 0 o
20 ICLIF {5A,

TR 3 s

22 IC3IF RC_WO0 0 "
200 ICLIF A,

TIBEER 2 s

21 IC2IF RC_WO 0 .
20U ICLIF fEiR,

TRERER 115&

(N HERAYBEREC B /M A\ AR B B TR Bt iR
B, ZIFCOT AR 1. CHEKEE 0 SiEidiE
TIMx_CCR13& ‘0" .

0: TESHR™E;

1: RETIEBHEFREMN,

20 IC1IF RC_WO 0

LFHGHER 4 75

19 IC4IR RC_WO0 0 "
20 ICLIR iR,

LFinHEk 3 s

18 IC3IR RC_WO 0 -
20U ICLIR #iA,

EFHnER 2 s

17 IC2IR RC_WO 0 "
20 ICLIR ##iA,

EFEEER 115&

(N HERAYBEREC E M\ AR B B _ AR AR
=, ZAFCAEEEE 1. THREE 00 SiEidiE
TIMx_CCR13& ‘0" .

0: TESHR™E;

1: R4 EFHEREASEH,

16 IC1IR RC_WO 0

FER/ELER 4 IS HREATRC

12 CC40F Rc_w0 0 .
2 CC1OF iR

HRIELER 3 I HIRIRC

11 CC30F Rc_w0 0 "
2 CC1OF ik

HERIELER 2 IS HRTRE

10 CC20F Rc_w0 0 "
£ CC1OF ik

FRIECER 1 3R

A ENABEREENMNRRR, ZirRCHEGE
1, 5 0 aiEkRIZfiL.

0: FITHAF=4&;

1: CCI1OF & 1/, e EEEHRIHIRE
TIM1_CCR1 Z77E8,

9 CC1OF Rc_w0 0

8 Res Rc_w0 0 {REE, MRLREER O,

FNZEFUTRIC
7 BIF Rc_w0 0 —BREMANEY, BFEEINZAE 1. NERNEMATL
2, WHZIATRERES O,
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Bit

Name

R/W

Reset
Value

Function

0: TRESEH4;
1: NESA_EENRIEZIERTE,

TIF

Rc_w0

fib &R B8RRI

HREMEEN (BMEIEHRRE TR =R IMIE
TR 7E TRGI MANSRGNEIE

G, sEkl WEEX TEE—LE) BNz
1. BHERMHESO.

0: FohtAR=SEF=4E;

1: R R U R

COMIF

Rc_w0

COM HlfitRic

—B7=4 COME4 (& CcxE. CcxNE, OCxM B#E
) ZMIHEHE 1. BEREES 0.

0: 7o COM B4,

1: COM HBfrEEAF

CCAIF

Rc_w0

HRER/ELER 4 HRRTRRIC
£% CCLIF iR

CC3IF

Rc_w0

ERILLER 3 HRRTHRIT
£3% CCLIF ##if

CC2IF

Rc_w0

HERILEER 2 FRBTARIT
£% CCLIF iRk

CC1IF

Rc_wO0

TR/ 1 hlfTHRIC

NREE CC1 BeEmmtiE:

L HESESHURERE— NIRRT, ZAIHREEE 1,
BEFROITFRER TRINESE TIM1_CR1 HF

23H9 CMS fi), BEHEMHE 0.

0: TIEARLE;

1: TIM1_CNT #¥ES TIM1_CCR1 RY{EITEL,

WMEREE CCL BB RMNER:
LRREHREMZAHBEE 1, SHKEE 0 EITIE
TIM1_CCR1i50,

0: FRINIR=E;

1: MAFBRF=EH EITEEREREA TIM1_CCRI(FE IC1
FiaNEI SHnEREERREIE).

i H CENFIH, ZUtBRWERL

UIF

Rc_wO0

EFTRUTRIC

LEEEREMINZ A HENGE 1, BRSO,

0: TEMBM~4E;

1. EMEHERFIRN, SEFRERNZAREEE
1:

- & TIM1_CR1 77289 UDIS=0, ¥§ REP_CNT=0 Ri7=
EEHSMFES A NS Lims Tiah);

- & TIM1_CR1 277889 UDIS=0, URS=0, 3
TIM1_EGR Z577880Y UG=1 RIF=4£F =

BT CNT EFTHIIAM);
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Bit Name R/W sglsue; Function
- & TIM1_CR1 25772889 UDIS=0, URS=0, 2§ CNT#
R BRI T
. (BENERIRHIZFRE(TIMI_SMCR))

15.4.6. TIM1 SEHF=EFEFRR(TIM1_EGR)

Address offset:0x14
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | BG | TG | COMG | CC4G | CC3G | CC2G | CC1G | UG
Wi W W W W W W W
Bit Name R/IW Reset Value Function
31: 8 Reserved 0 RE, —BEANO
FEERIZESM
ZMNBRHE 1, BTFE—RESYE, BEtamE
7 BG w 0 0-
0: FTafk;
1: FE—PRIESM, A MOE=0, BIF=1, EFFEXS
RZA9MT, MIF=AEAERAYRT,
PR
ZMBRHE 1, BTFFrE— MRS, BEGEmE
6 TG w 0 0-
0: FEfF;
1: TIM1_SRE7F88RY TIF=1, HFEXIMAIHYT, M=
HEAERIAI R,
RS, FrAEEhERT
ZAHGE 1, BEHRE o,
5 COMG W 0 0: FuhfE;
1: & CCPC=1, MIFEH CcxE. CcxNE, OCxM {iL,
E: ZURAEEAMEEIEEERL.
4 N W 0 FEERRRIEAR 4 S
£ CCI1G iR
3 e W 0 PRI 3
£ CCI1G iR
5 CC2G W 0 PRI 2 S
&% CC1G fiik
PRI 1 4
ZABBHE 1, BFrE— MRS, BEtE
i O,
1 CC1G W 0 0: FahfE;
1: TEBE CC1 Fr4— MR/t
BB CC1EENRL:
RE CCLIF=1, EFFEXIMAYFRT, NIF=EARNAYFET.
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Bit Name R/W Reset Value Function
HlEE CC1EEIA:
LEIIHEESEBIAE TIML_CCR1 57738, iRE
CClIF=1, EFEXIMAIFET, MF=EENATIHET, &
CClIF E&J9 1, NRE CC10F=1,
FEEERSEM. ZURKHE 1, BHBE0.
0: FTahfE;
1. EFRITEEE, ArE— I Ensl. T8 o

0 uG w 0 SMERAUITEER tBAS O({E 2T IM
RYAE), HEFOTRETTEL DIR=0(F_EiH#)MLt
HEEMIE 0, # DIR=1(E M) NIIHELER &R, TIM1_ARR
AIHE.

15.4.7. TIM1 ¥R/ ELBARNZ1=88 1(TIM1_CCMR1)

Address offset:0x18
Reset value:0x0000 0000

Output compare mode:

31 30 [ 29 | 28 27 26 25 [ 24 23 22 [ 21 ] 20 19 18 17 16
Res | Re | Re | Re | o Res | Re | Re | oo |Re[Re|Re| o | | R |Re
S S S S S S S S S
15 14 [ 13 [ 12 11 10 9 | 8 7 6 | 5| 4 3 2 1 0
ocEzc 0C2M2:0] ocEZP COEZF CC2S[1:0 0%10 OCIM2:0] OCElP O(élF CC1S[L0]
RW@@@RWRW@@RW@@@RWRW@RW
Bit Name R/W Reset Value Function
31: 16 Reserved - R, —HAHO
15 OC2CE RW 0 HHERE 2 35 0 fsERE
14:12 OC2M[2:0] RW 000 EIHEER 2 tER R
11 OC2PE RW 0 eI 2 FReE R
10 OC2FE RW 0 VSR 2 RE(ERE
R 21542,
ZAENXIBENAR EBANEL) |, RENEREE:
00: CC2mBEWEE i,
01: CC2BBEWEE/MAN, IC2MEIFETI2 L;
o & M A 00 10: CC2 ﬁﬁ?&@ﬂ%ﬂﬁﬁﬁ)\, IC2 BREJTE TIL k;
11: CC2 BEWEE M, 1C2 IEITE TRC L, g
R TAEE BBt AR 2R N\ B -RRS
(FH TIM1_SMCR ZH1Z=8089 TS %) .
iE: CC2S {{T@EXAf(TIM1_CCER 178819
CC2E=0)72aI 5.
LR 155 0 {#8E
7 OC1CE RW 0 0: OCIREF A% ETRF i \BIS/N0;
1: —Bf@NZE ETRFBMASEY, ik OC1REF=0,
6:4 OC1M[2:0] RW 00 B 11836
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Bit

Name

RIW

Reset Value

Function

ZAIEN Tt &%E(ES OCIREF HaE, M OC1REF
RET OC1l, OCINHKJE., OCIREF 2EHE¥AER, M
OC1., OCINHIBEMEBFEURTF CC1P, CCINP fiL,
000: #REE. MR 7es TIM1_CCR1 5it#=8
TIM1_CNT BRI OCIREF At

H:

001: TR IREBEIANAEMNBFE. Hits=s
TIMX_CNT B9 {8 5 # 3K / b 1% 25 = 88 1(TIMx_CCR1)
fEREAT, 38%) OCLIREF A&,

010: MEMNKREBELIALHBIF. Hit2:E
TIMXx CNTHHESEHR/LLRFEFH
1(TIMx_CCR1)#8FIRt, &% OCIREF S,

011: %, 3 TIM1_CCR1=TIM1_CNT i, Epst
OC1REF fUEEF,

100: 3EHIAFAEF., EHl OCIREF H1K.,

101: 3EHIABEMEBF. EH OCIREF A&,

110: PWMEL 1 - EELitEEd, —8
TIM1_CNT<TIM1_CCR1 R}iBi& 1 BB, & A %
WEE, £ Fit#He, —8B
TIM1_CNT>TIM1_CCR1 AT i@ iE 1 8 & B F
(OC1REF=0), BN HEHEF(OCIREF=1),

111: PWMEL 2 - AL, —B
TIM1_CNT<TIM1_CCR1 RJiBE 1 AFTXEF, BUAE
Y, EMTiHERT, —B TIM1_CNT>TIM1_CCR1 fd
BE 1 ABMEBYF, SNATHEBF,

i 1. —B LOCK BIi& /9 3(TIMx_BDTR 72841
LOCK fi))Ff B CC1S=00(iziBEE: & ) NiZ A BEH
&

E2: EPWMER 18 PWMIER 2, RESURER
B T SR BRI R WREIETUTIR R PWM 1R
Ff, OCIREF EBYEAMES,

OC1PE

RW

b 1 RS

0: ZEIF TIM1_CCR1 Z{788M9FEEET08E, AIBERTE N
TIM1_CCR1 &F1Fss, HIED LEMER.

1: FF/E TIM1_CCR1 ZH{Feaficsilge, 5RO
FhE STEesRME, TIM1_CCRI1 ROTRAEHEEE NS
FISRARE N HRIE .

¥ 1: —B LOCK 3% 3(TIMx_BDTR Z7287HY
LOCK {if)H B CC1S=00(iZEEF & mka ) MIZ AL AEEH
&,

20 (NERPOMERT, JLMERMIATIEHSFSRER
TR PWM IR, BNEZERHE.

OC1FE

RwW

LR 1 HERfERE
IZAFTINR CC HHRIRA SR M AN SAAIIEN.,
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Bit

Name

RIW

Reset Value

Function

0: RIEITE4885 CCR1IMYE, CCL1IEFIRIE, BMEFEmMA
BREFTFRY, HMARSAMAE—NERUERT, BUE CCl
RIS/ NERT S 5 MNTEREIER.

1: BMAZMARSRIER I ERMSRLE T —IRRIT
fic. Eitb, OCHIZEALLREBFM

StURERTR. FKititR2RERET] CC1 HithAAvzE
AHRAERE A 3 NETEREIHE,

OCFE WRIEEEHECER PWM1 8 PWM2 #EZAT#E
F.

1.0

CC1S[1:0]

RW

00

TR/ 1 1%8E,
X2 ENBENAE (WANEE) | RENERERE:
00: CClBE#HIRENEL,;
01: CClBEWEENAA, IC1ERETIL E;
10: CCliBEMHECENRA, IC1 BEITE TI2 k;
11: CCliBEHEE M, ICLBEITE TRC Lk, 1
R TEFE Rt AR 2RI A

(8 TIM1_SMCR E5178889 TS ii%#%) .
iE: CC1S {IEBEXAAJ(TIM1_CCER 77889
CC1E=0)ZZ2aI5HY,

Input Capture mode:

31

30 29 28

27 26

25 24

23 22 21 20 19 18 17 16

Res

Res

Res Res

Res Res

Res | Res

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

15

14 13 12

11 10

9 8

7 6 5 4 3 2 1 0

IC2F[3:0]

IC2PSC[1:0]

CC2S[1:0]

IC1F[3:0] ICIPSC[1:0] | CC1S[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

Reserved

fREE, —HNO

15:12

IC2F

RW

0000

TNIBER 2 UEiRER

11:10

IC2PSC[1:0]

RW

00

BIN/EIR 2 TR IMEs

9:8

CC2S[1:0]

RW

FR/LES 2 R,
X 2 fENoEEamE GaNEL) | REARAIEE:
00: CC2mBE#WEE i,
01: CC2BEWEENMAN, IC2MEETI2 £;
10: CC2 IBEWAENMA, IC2 BRTE TI1 L;
11: CC2 BEHACENEN, 1C2 MEI7E TRC £, L&
X TFERBfR AR 2SN e AT

(FH TIM1_SMCR Z7Z28R9 TS 0E#E) .
iE: CC2S (EEiEXMIA(TIM1_CCER E17s8hY
CC2E=0)74E2a5H.

74

IC1F[3:0]

RwW

0000

NIEER 1 UEisER

XIUEXT TI1 MARRERERR MRS RKE. 8
ISIRARE— N BT ERR A,

EICRE N M EHEETE—MNaHABE:
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Bit

Name

RIW

Reset Value

Function

0000: FCUEiEE, LAfDTS SEAF 1000: SRAEFSRER fSAM-
PLING=fDTS/8, N=6

0001: SREESTER fSSAMPLING=fCK_INT, N=21001: 3R#¥
S fSAMPLING=fDTS/8, N=8

0010: SREESTER fSSAMPLING=fCK_INT, N=41010: 3R#¥
T fSAMPLING=fDTS/16, N=5

0011: SRHESHEE fSAMPLING=fCK_INT, N=8 1011: tf
T fSAMPLING=fDTS/16, N=6

0100: RHSAER fSAMPLING=fDTS/2, N=6 1100: %tf
S fSAMPLING=fDTS/16, N=8

0101: RHSAER fSAMPLING=fDTS/2, N=8 1101: tf
ST fSAMPLING=fDTS/32, N=5

0110: SRHESHER fSAMPLING=fDTS/4, N=6 1110: 3%#f
ST fSAMPLING=fDTS/32, N=6

0111: RHESAER fSAMPLING=fDTS/4, N=8 1111: %tf
S fSAMPLING=fDTS/32, N=8

3:2

IC1PSC[1:0]

RW

00

AR 1 T Smes

X2 fENXT CCLimAN (IC1) MIMDSaEE. —B
CC1E=0(TIM1_CCER Z77889), WD IREEE L,

00: FCHioSREE, MmO L NEIRE—NainERk
BIRER;

01: 82 PMEMHMA—IRIER,

10: 841" SMHRbR—RER;

11: 88 "SR —RiR.

1.0

CC1S[1:0]

RW

00

CC1S[1:0]: #3R/LLER 11EHE,
X2 (ENBENSE (WMANEY)  REBARAEE:
00: CCliBEWRENHEH,;
01: CClBEWEENMA, IC1MEETIL E;
10: CCliBEWAENMA, ICLIRETI2 £;
11: CCliBEHEENEAN, ICLMEI7E TRC £, IHiE
WA ARy =P v i)

(A TIM1_SMCR 728809 TS D) .
iE: CCls{X{E@EXAY(TIM1_CCER FH7aaHY
CCLE=0)A2a5H.

15.4.8.

Address offset:0x1C
Reset value:0x0000 0000

Output compare mode:

TIM1 }3R/LE AR S 1F8s 2(TIM1_CCMR?2)

31 | 30 | 29 | 28 | 27 26 | 25 | 24 ] 23 |22 ]21] 2 ] 19 18 17 16
Res | R€ | Re | Re | pos Res | R | Re | pog |RE|ReRe | poc | Res| Res |R€
S S S S S S S S S
15 | 14 | 13 | 12 | 11 10 9 | 8 7 6 | 5 | 4 3 2 1 0
ocac _ OC4P | CO4F [ ocac _ OC3P | OC3F
- OC4M[2:0] - = 00415[1.0 - 0C3M[2:0] - - cCas(Lo]
IC4F[3:0] IC4PSC[L.0] IC3F[3:0] IC3PSC[L:0]
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RW@@@RWRW@@RW@@@RWRW@RW
Bit Name R/W Reset Value Function
31: 16 Reserved REB, —HAO
15 OC4CE RW 0 HIHEER 435 0 {3k
14:12 OC4M[2:0] RW 000 bR 4 5
11 OC4PE RW 0 IR 4 TRk fshRe
10 OC4FE RW 0 MR 4 HRIR(FERE
R 4 15588,
ZAESNEIERSM (BANGEL) | BN
00: CC4BEWEENEL,;
01: CC4BBEWEE/MAN, IC4MEIETI4 L;
o8 ccas(L) 2w 00 10: CC4 ‘@ﬁ?ﬁz@ﬂ%ﬁiﬁﬁ)\, IC4 BREFFE TI3 L; ‘
11: CC4BEHES M, IC4MEITE TRC Lk, IS
X TARENERRERMABIESE (B TIM1_SMCR &7
BEAY TS OEHE) .
iE: CC4S (NEiBiEXFRT(TIM1_CCER 2178809
CC4E=0)72r 5.
7 OC3CE RW 0 SR 35 0 {38
6:4 OC3M[2:0] RW 00 ki 3 &5
3 OC3PE RW bR 3 TR
2 OC3FE RW i EvES: 3 HRiERfERE
BRI 3 1554,
X 2 fENGEENAR GENEL) | REARREE:
00: CC3BmEWEEEE;
01: CC3BEWAE AN, IC3MEETI3 k;
o — LY Y 10: CC3 @ﬁf&ﬁﬂ%ﬂaiﬁ)\, IC3 BREIFE TI4 L;
11: CC3BERAENEIN, IC3MEITE TRC £, LHiE
R TAEER BB AR B M N BsE RS
(FH TIM1_SMCR 25778889 TS D) .
i: CC3S {NEBEXMFRT(TIM1_CCER ZH77=8hY
CC3E=0)7 a5k,
Input Capture mode:
Bit Name R/W Reset Value Function
31: 16 Reserved R, —HAHO0
15:12 ICAF RW 0000 HINIEE 4 ERes
11:10 IC4PSC RW 00 BNAEER 4 TR IRES
FERILLIR 41582,
X2 fENEENAR GENEL) | REARREE:
00: CC4BmBEWEE HH,;
o8 ccas 2w 00 01: CC4BEWEE/NMAN, IC4MEIETIA L;
10: CC4 BEMHACENRAN, 1C4 BEITE TI3 L;
11: CC4BEWEE M, 1C4MEITE TRC L, s
R TAEERERf AR BN BIEFRS (H TIM1_SMCR 17
BR TS %) .
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Bit

Name

RIW

Reset Value

Function

S CCAS (WEBEXHIRI(TIM1_CCER 2577884
CC4E=0)AEATSH.

7:4

IC3F

RW

0000

BINFEEX 3 UBIER

3.2

IC3PSC

RW

00

BIN/HE3R 3 TR IMESR

1:0

0OC3Ss

RW

00

R/ 3158,
X2 AENEENAE (BWNGEE) | RENRIEE:
00: CC3BE#mENHL,;
01: CC3EBEWEE/MA, IC3MEIETI3 L;
10: CC3BEMACE M, IC3 BEITE TI4 k;
11: CC3BEHEE MM, IC1MEITE TRC k., LhiE
R TAEE BB AR BB RY

(8 TIM1_SMCR 78809 TS (\i%E%) .
i¥: CC3S {NfEBEXrt(TIM1_CCER 772819
CC3E=0)7 a5k,

15.4.9.

TIM1 $H3R/Lb3 (ERESFRs (TIM1_CCER)

Address offset:0x20
Reset value:0x0000 0000

31 (30 29 | 28 27 26 25 | 24 23 22 21 [ 20 19 18 17 [ 16
Fi_e Rse Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 |14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re [ CC4 [CC4| CcC3 | cCc3 |[cc3|cc3| cc2 | cc2 [ccz|cce| ccl | cc1 |cce|cel
s | s P E NP NE P E NP NE P E NP NE P E
RW |[RW [ RW | RW [RW [RW | RW [ RW |RW [RW [ RW | RW [ RW [ RW
Bit Name R/W Reset Value Function
31: 14 Reserved - 0 R, —BEAO
13 ccap RW 0 BNAEEX 4 MR, &% CC1P AYREA,
12 CC4E RW 0 BINAEIR 4 BIHERE., &% CCLE BUfEA.
11 CC3NP RW 0 BN/ 3 EAMAIER M, £% CCINP [UEA,
10 CC3NE RW 0 BINAEIR 3 EAMAIHERE, £ CCINE RYiEIA,
9 ccap RW 0 BINARER 3 iRk, &% CC1P RYHEAR,
8 CC3E RW 0 BNAIR 3 HItifERE. £% CCLE BUHEA.
7 CC2NP RW 0 BNAEER 2 BEAMa . &% CCINP IR,
6 CC2NE RW 0 BN/ 2 EAMAILERE, £% CCINE YA,
5 cczp RW 0 BNAEER 2 @ik, &% CC1P AUHIA,
4 CC2E RW 0 BINAIR 2 BIHifERE, &% CCLE RYMEIA,
BINAREE 1 EAME AR
0: OCIN ZEB¥FEM
3 CCINP RW 0 1: OCIN R
i¥: —HB LOCK Z3I(TIM1_BDTR Z7728+#Y LCCK i)i&
73 38 2 B CC1S=00(BEA & /9iH) Wiz AREHRIE
8
2 CCINE RW 0 BN/ 1 EAMa L sERE
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Bit

Name

RIW

Reset Value

Function

0: XM - OCINZELHH, E OCIN IR
F MOE, 0SsI, OSSR, OIS1, OISIN, CCI1E f#HE,
1: JFE - OCIN {ESHHEIRIRMAYELS M), HigteieF
#&#tF MOE, OSSI, OSSR, OIS1, OISIN, CCIEfi
AY{E.

CC1P

RW

EINARER 1 AR
CCl BERE i :
0: OCl BHEFEM
1: OCL{EKEEFER
CCl BEREIHN:

CCINP/CC1P {IIEZ{EAfMARSIHIRESAI TILFPL F]
TI2FP1 Bk,

00: A/ EFE:

TIXFPL EFHEBR (R, SfiEl A, JMERaTEhag
fRERT)

TIXFP1 ARAE (ITitE. fmigesiEsl) .

01: RAB/TBEG:

TIXFPL RIEEHER (K. SfiEl TR, JMERaTEhEg
it RERT)

TIXFP1 218 (IR, fRISEHE) .

10: (R, TEFERAXINEE.

11: AREE

TIXFPL EAFITIEEEEN (k. SR Tk, 4
BRRTENERALARIERT)

TIXFP1 ARAE (IEE) . XANECEAREN A TRiges
W

E:

1L FEAMAHIEE, X—AEREN. MR TIMX_CR2
172 CCPC IR E, HBA CCI1P RISERERIR
BIE com BHERERASMETE/E.

2.—HB LOCK FZI(TIMx_BDTR 1758 LOCK £1)i&H
38 2, MIRIAHERIEH.

CC1E

RwW

BMNGPR 1 B GEee

CCl BEmRENRIE:

0: X - OC1ZEIbt, FEt OC1 Yk EEHRI T
MOE. OSSI, OSSR, OIS1, OISIN, CCINE {f%{&.
1: 75 - OCL{ESHEEIIRAYEMES M, FimHBY
{KHF MOE, OSSI, OSSR, OIS1, OISIN, CCINE i
A,

CCl BBERE NN

ZADRTE 7 iHERER BRERIRN TIM1_CCR1 577
B

0: FEREELE

1: HEk(ERE
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Table15-50 EAHHTIHEERIE M OCx #1 OCxN EiEAY#H Iz

Control bits Output state
MOE | OSSI | OSSR | CcxE | CcxNE OCx output state OCxN output state
0 0 o | MUZEIE(SEREEITF), 0Cx=0, A L (STERTSRUAF),
OCx_EN=0 OCxN=0, OCxN_EN=0
i | (o ) _ OCXxREF + Polarity
0 0 1 §ﬂ”tH7TT E%ZEH{]‘%%&EF): OCX_O: OCXxN=OCXxREE EEE
OCX_EN=0 CCxNP, OCxN_EN=1
0 1 0 OCXREF + Polarlt}/ | (S RERTSENTTT),
OCx=0CREF &a} CCxP, OCx_EN=1 OCxN=0, OCXN_EN=0
_ _ OCREF f9E#p (not OC-
0 1 1 OCREF + Polarity + dead-time . .
OCx_EN=1 REF) + Polarity + dead-time
OCxN_EN=1
1 X 1 0 0 | BHHEEE(STERIZRETT), OCx=CCxP, | EitHERIE(SRERTREHTT),
OCx_EN=0 OCXxN=CCxNP, OCxN_EN=0
A LA eoptoaw _ OCXREF+Polarity
1 0 1 BRI (STER AT, OCx=COXP, | 5, N=OCKREF xor CCXNP,
OCx_EN=1 OCxN_EN=1
AIRES (aLiEaeE TR
. . ; OCXREF+Polarity KRS (it EREE IR
OCx=OCxREF xor CCxP, OCx_EN=1 | F8F) , OCXN=CCxNP,
OCxN_EN=1
: _ OCREF FyE#p (not OC-
1 1 1 OCREF+Polarity + dead-time } _
OCx_EN=1 REF) + polarity + dead-time
OCN_EN=1
0 0 o | BHEELL(SERSRITT), OCX=CoxP, | MtHEEIE(SRERTERNTIT),
OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
8 2 é A (SRR ST
B4ER9: OCx=CCxP, OCx_EN=0, OCXN=CCxNP, OCxN_EN=0
0 1 1| BT RI—AERENANS, iR OISX 5 OISXN HAREEIIRL
0 X OCx 1 OCxN FYEZIEEIE, OCx=0ISx ] OCxN=0ISxN,
1 0 o | WHZLE (SERSEHT) B (SERSEETT) |
OCx=CCxP, OCx_EN=0 OCXxN=CCxNP, OCxN_EN=0
1 (1) (1) KRS (it EREE A )
SEHY: OCx=CCxP, OCx_EN=1, OCxN=CCxNP, OCxN_EN=1
1 1 1| BRI ST ANERAENS, iR OISx 5 OISxN FHREEIIRL OCX
#1 OCxN 9B I, OCx=0ISx ] OCxN=0ISxN

15.4.10. TIM1 #+EEJ(TIM1_CNT)

Address offset:0x24
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 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 Reserved {REE, —EHHO
15:0 CNT[15:0] RW 0 THEEERYE

15.4.11. TIM1 F$ 4558 (TIM1_PSC)
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Address offset:0x28
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved {RER, —EHO
Ty sEsaYE
TTEESRIRTESIER (CK_CNT) &F
fCK_PSC/( PSC[15:0]+1),
15:0 PSC[15:0] RW 0 PSC 887 HEFHUFEIRANSRITD MiEs 7l
8, EMEUamtiEs
# TIM_EGR B9 UG iL;5 0 5iif TAEES ARt AI M Iz H88
B0,

15.4.12. TIM1 BEhEFHMNZEFFSE (TIM1_ARR)

Address offset:0x2c

Reset value:0x0000 FFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARR[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved {RER, —EHO
BHERENE
15:0 ARR[15:0] RW 0 ARR S8 THEERSEANLIMB N EREHSFFRE.
MENEEHNENTH, HEEEARTIE.

15.4.13. TIM1 ESiHEEESEFRE(TIM1_RCR)

Address offset:0x30
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res | Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res REP[7:0]
- - - - - - - - RW | RW [RW | RW | RW | RW | RW [ RW
Bit Name R/W Reset Value Function
31: 8 Reserved {RE8, —BEHO
[BHRIHEERRYE
7:0 REP[7:0] RwW 0 FRETISEEINEEE, XEMAFRFIRE RSN
EImEE (RIEHAM M FEEEE
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Bit

Name

RIW

Reset Value

Function

R ENEIZRIETFRR) | RWEEHFE, UKRE
RSN = SRR R BT,

XA TITEIEE REP_CNT iXZI 0, SF4&— \E#HHEH
HEBIt#Es REP_CNTEHTM REPBEFF 18 it 8. H T
REPCNTREAERBAHPEHNSEHURCRENAE
# REP{H , [ Itk % TIM1_RCR SEZRBANNFERAE
TREHAE SRR A REER.

XEREE PWMERH, (REP+1)XINCE:

- EILAXSSHEXT, PWM AR

- FEROXIFRELXT, PWM EEHAEE

15.4.14. TIM1 $#igk/EbESSTEEE 1(TIM1_CCR1)

Address offset:0x34

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR1[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved {RER, —EHO
AL 1 RYE
& CClBEmRE -
CCR1 B THRAZLFHEALIR 1 HFesi0E (FidEs
B .
SNSRAE TIM1_CCMR1 F1788(OC1PE {i7) PRI FTEH
i, iR N\LSESFEP.
15: 0 CCR1[15:0] RW 0 BN, IESERSMRERN, HICEEEABENLRH
SRILLE: 1 7788,
LRI/ RS FRE S T 5iT44Es TIM1_CNT LRy
{8, #B7E ocliwO LHHES.
# CClmBERE R
CCR1 )& TH E—RENER 154 (IC1) EmAYitEn
FHE.

15.4.15. TIM1 $#i$@/bbEsS7588 2(TIM1_CCR2)

Address offset:0x38

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR2[15:0]
RW
[ Bit | Name | RW [ ResetValue | Function |
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31: 16 Reserved {REE, —EHHO

TR/ 2 RYE

£ CC2 mBEfE Mt

CCR2 B TRENLFHNILER 2 HFHENE (TR
B .

WNERTE TIM1_CCMR2 E57788(OC2PE i) PRIEIETREEE
i, HIRZREN SRS 7.

15:0 CCR2[15:0] RW 0 B, REZEHREMRER, WHRSESENSRIH
SRILLER 2 7.

LBV S22 T 51THEIES TIM1_CNT LK
{8, #EE oC in HHHEE,

& CC2iBEfENEmN
CCR2 @& TH LE—IMNFEEK 2 B4 (IC2) (@A
B8,

15.4.16. TIM1 $#3R/EbESSTFEE 3 (TIM1_CCR3)

Address offset:0x3C

Reset value:0x0000 0000

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

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

CCR3[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved {RER, —EHO

R 3 RYE
% CCIEmiEmE Nt :
CCR3 & TENLaI#IA/LLE 3 HFRNE (TR
B) .

YNERAE TIM1_CCMRS F7785(0C3PE {i) RIS,
15, HIRR NSRS FRT.

15:0 CCR3[15:0] RW 0 BN, IELFHREMHAERN, IWFEESEA TN LR
FRILvER 3 B57FeEH,

SRR RSB S T 51TELES TIM1_CNT AT
&, #B% ocimLisHES.

# CC3 BERBNPA:
CCR3 & TELE RIS 3 Fh (1C3) SR
s,

15.4.17. TIM1 HEHR/ELERZ1=RE 4(TIM1_CCR4)

Address offset:0x40

Reset value:0x0000 0000

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

15 14 13 12 11 10 g 8 7 6 5 4 3 2 1 0
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CCRA4[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved {RER, —EHO

RRELER 4 BYE
£ CCABERENGEH:
CCR4 B8 TENIFIEIAINE 4 SFES0YE (TR
B) .

SHERTE TIM1_CCMRA4 E5{725(0OCAPE (i) PRI
Kotk EURER LRSS FRR T,

15:0 CCRA4[15:0] RW 0 B, REZEREMRER, WHRSESRA\SRIE
IR 4 HFat.

LRSI R T 511HEIES TIML_CNT LKA
8, HB7 oCc O tmHEs,

& CC4 BERE M
CCRABETEE RN 4 Flh (1C4) (SRR
s,

15.4.18. TIM1 MEMIEXFFEE(TIM1_BDTR)

Address offset:0x44

Reset value:0x0000 0000

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

15 | 14 | 13 [ 12 11 10 9 8 7 6 5 4 3 2 1 0
MOE | AOE | BKP | BKE | OSSR | OSSI | LOCK[1:0] DTG[7:0]
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 Reserved RW 0 {RE8, —HAO
FHitiERe
—BRERMANER, ZEGFLSE 0, 1RIE AOE /Y
B, THHEE 0HBEMNE 1. BWEEMBHEES
15 MOE RW 0 .
0: ZEIF OC #1 OCN HHEEHATHIRTE,;
1: SNRIQE THERMAYERER. (TIM1_CCER H17=8/9
CcxE. CcxNE{iI) , MFFE oc#
OCN #itH.
Baimtifese
0: MOE HBEetRi4E 1;
1: MOE BEtR4E 1 E T — I EHMEHEmE 1 (N
14 AOE RW 0
SRNEBATZL) -
i¥: —B LOCK 43I(TIM1_BDTR Z728+#Y LOCK {i1)i&
1, NRZAEERIESL.
RIZERNRME
13 BKP RW 0 0: FIZEWMNEREFER,
1: MERMASBFEH.
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Bit Name R/W Reset Value Function
i£: —B LOCK Z%3!(TIM1_BDTR Z577287fY LOCK {i1)i&
A1, WRZARERIEX.
RIZEThRE(ERE
0: ZIFXZEMAN (BRK K BRK_ACTH) ;
12 BKE RW 0 1: FEFIFERAN (BRK K BRK_ACTH) .
i¥: —H LOCK Z&8I(TIM1_BDTR Z728-fY LOCK {i1)i&
B 1, WRZRARERIEH.
BITET "KARE" 1EE
ZAIFBF MOE=1 HiB&AEMaERT. IRBEMAHAY
ERTEERAIFHE OSSR (i,
8% OC/OCN {H8efiFdHinBE (/bR EReETFes
(TIM1_CCER)) .
0: YERTEEARTERT, £1F OC/IOCN #HitH (OC/OCN {#
11 OSSR RW 0
BEHES=0) ;
1: MERIBEATIERY, —B CcxE=1 8 CoxNE=1, FF/2
OC/OCN fitHH I HTTHEE F.
OC/OCN fEgeimtiES=1,
i¥: —B LOCK £&3I(TIM1_BDTR Z728+#Y LOCK {i1)i%
N2, WRZRABERIEH.
TRIERT "KIIRE" 1EF
ZAIAAT 2 MOE=0 Bi@iEiR Nt HaT.
2% OC/OCN {FsefviF4HinBE (Fk/thafEresifras
(TIM1_CCER)) ,
0: YERTBEATIERS, 21k OC/OCN #iH (OC/OCN f&#
10 0SS RW. 0 BeltH{ES=0) ;
1: 2 & AYEEAR T {EAY, —B CcxE=18 CcxNE=1,
OC/OCN & 5t ft H =S B8 .
OC/OCN fEaeimtiES=1,
i£: —HB LOCK Z3!(TIM1_BDTR Z577287fY LOCK {31)i&
A2, WRZAIARERIEXS.
PEIRE
ZALABE LER R TR S R,
00: #iEXA, HEFRLTSHEP,
01: BRI 1, FBESA TIM1_BDTR 2778589
DTG/BKE/BKP/AOE fiI, TIM1_CR2 Zf7ssiy
OISX/OISxN {i;
10: BERBI 2, FBESABERS 1 FRISZAL, tABE
o8 LOCKILO] - 00 B\ CCikttfi (—EEXBERE CCxS ik /A%,

TIM1_CCER Z57728(9 CCxP/CCNxP {i1) LK%
OSSR/OSSI {iz;

11: SERSI 3, FBEEABERS! 2 FRIRL, thARE
B CCH=filfz (—BEXBE®mIT CCxS g/,
TIM1_CCMRx 217881 OCxM/OCXPE i) ;

i BERFKENE, REEE—IRLOCK fii, —EEA
TIM1_BDTR 57728, NERBGFEE

=811,
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Bit Name R/W Reset Value Function
X RLERRE
XETEN TN BMAH Z BRI X ERRTE., &g DT
RNELSERRTIE):
DTG[7:5]=0xx => DT=DTG[7:0] x Tdtg, Tdtg=TDTS;
DTG[7:5]=10x => DT=(64+DTG[5:0]) x Tdtg, Tdtg=2 x
TDTS;
DTG[7:5]=110 => DT=(32+DTG[4:0]) x Tdtg, Tdtg=8 x
TDTS;
DTG[7:5]=111 => DT=(32+DTG[4:0]) x Tdtg, Tdtg=16
7:0 DTG[7:0] RwW 0000 0000

x TDTS;

. #F TDTS = 125ns(8MHZ), AJREAYZEX AT/ :

0 % 15875ns, EHLKAIAA 125ns;

16us El 31750ns, HEHEEATES 250ns;

32us B 63us, EHEHKATEN Lus;

64us Zl| 126us, EEIKATES 2us;

i¥: —B LOCK ZRE(TIM1_BDTR Z5{F58hfl LOCK {31)i&
71, 283, NEIXEAIAGERIE

G
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16. BHERSE (TIM14)

16.1. TIM14 @&

EBFRERTRS TIM14 HAJJRAZFRS SRRRIXAIAYT 16 (1 B ok 4iasta k.
EERATZMEE, SENERNSSHIBKTREGNRERSE LR R EHILERM PWM),
(EFRAERS 2R 4M=RA0 RCC RITMEHIRETOSMRE, BNTREFNAIZ AR LAE L M2 LA 240 EE

%0

16.2. TIM14 T E4514¢

16 Bz EitEies
16 fIATYRAZ (AT LASCAHE ) TR 5MES, ITEMESAFMERINDIAREA 1 ~ 65536 ZERIEEEE
1/MELEE, 1ER:
> BN
> iR
> PWMAER (IBEIIFFHER)
B RSEERERTE T

> FHT IHEEEm LR, T EESIA L (BT ER)

> BN

> iR

Internal clock(CK_INT) | Trigger
~| controller Enable
counter
U auto-reload register
—>» Ul
Stop, clear u /L\J/Y >
—>
CK_PSC CK_CNT
> PSC prescaler +/- CNT counter
cu oy @ cll
TI1FP1 IC1 - > -
T Input filter & IC1PS OC1REF 0C1
TIMx CH1 | capture/comp Output r
CHI[ ] edge selector > prescaler are 1 register "] control ]
TIMx| CH1

Note:

Preload registerstransferred to active
Registers on U event according to
control bit

REG

Event

—>
- Interrupt

16-1 TIM14 ZEXIHEE]
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16.3. TIM14 I)gEgik

16.3.1. HEHPT
XA AR ERT SR EE S B— M E B SR 16 A EiTEES, THEESART @IS — N RS SREs

153,
BWEETLUESTHEE. BERSSFRIMoMmE ey, AT EENi TR LUR(E,
R B TEE:
B T¥EESTERR (TIM14_CNT)
B DRSS ESE (TIM14_PSC)
B BHERHZFFS (TIMI4_ARR)

BERER T TR EEN, EaEEENERERTFENnTEaEFes. 1RIEE TIM14_CR1
Bt NEEETEEE R (ARPE) RUIRE, MEETFSNNE—EHESRNERSEM UEY IIE
R FEERE, MITEEIAT A Y TIM14_CR1 77284 UDIS (T OB, FEEEHSM, B
eI LARARIG =4,

THEUES TS SMESAYRTFEE CK_CNT 3R, (NHIZE 714188 TIM14_CR1 ZHFe8PIITEMesHREAL

(CEN) Bf, CK_CNT ZBH,

IR, 8B T TIM14_CR 77289 CEN (IM— M ATSPEHAS, THEREEFFIAITEL.
TRy SMESHR

TR SRES AT LIS ITENES AURTIME 1 B 65536 ZEIIVERED M. EEET— (£ TIM14_PSC FHFs8+
B) 16 {UZFFesizmlnd 16 fIitEEs. AARMEHSFRTEE TR, CrBEETIHRER. flfmosm
BISEIE F—IRE S HEIRAT KA.

TESETHEITHESETH, B messsmf+.

o s T ue oy

CEN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ H
Counter register F7_ Y F8)Fo (Fa) FB) o0 X 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 ﬂﬂﬂnﬂﬂn

16-2 B IMRHSE 1 T 2 /Y, THEEEMNFE
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o _pse utuugugueguuyl
CEN ‘

Timer dock = CK_CNT U UUUL [ [
Counter register F7 F8 Emﬁm 00 01 >C
Update event(UEV) T

Prescaler control register 0 ,>< 3
Write a new valuein TIM1_PSC
Prescaler buffer 0 3
Prescaler counter JEVEREY T EYETEY

16-3 ST IRRRAISEIM 1

ha

E 4 B, THEESRORTRE
M EitéiEst

THEEEM O TR EaNEEE (TIM14_ARRFFRIE) . ABEXM 0 BFFFAITE, Frd—MTEEss
HEM,

BMTEUEER, FFEEHEM. £ TIM14_EGR SHEe8P @A A)IRE UG it @A L=4—
SEEEM.

IRE TIM14_CR1 78 UDIS fiz, RJLAZEIETEFEMY, XErTLUBRAEmTES S TP EANNE
R, F51ree. £ UDISREE 2RI, BAT-EEME M. BRI, BEIHEEKIBM 0 Fg, R
DIRERATTH RS O(EFD SRERAIEEA), ok, WIRIRE T TIM14_CR1 FH1Fe8HHY URS ((FEHEEHT
iB5K), RE UG (iEF=4E—1NEFSBMH UEV, BEFEEHREE UIF iRGSEIAF=EFE). XEN T ERERIRE
X BRI EMEERT, RIRY = ERAIR AT,

IRE-ANEHEME, MENSFRENET, EHRI(REE URS f)IREEFMIREAL(TIMI4_SR FHF
B20hAY UIF {32).,

B B STl E T E AT S FeHYE(TIM14_ARR),

B TASIRESAIR A X B AT FsAYBE(TIM14_PSC HF=809HN D).
THNFRRER T LNMEREBRETAIHEETH, = TIMX_ARR=0X36.

o psc Huuiiiuuuuguuyl

CNT_EN ‘

Timer dock = CK_CNT Ty yuyl
Counter register 31 @m@@@@@m
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

16-4 LT EERATFE, AIBRITEPO SRR F9 1
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CK_PSE

iUy ey

CNT_EN

Timer clock = CK_CNT

I ]

Counter register

0034 X 0035 X 0036 ) 0000 0001 X 0002 0003><:

Counter overflow

[

Update event(UEV)

[

Update interrupt flag(UIF)

16-5 TH4RERATFE, RBRRIFRO SRR F79 2

CK_PSC

CNT_EN

Timer clock = CK_CNT

Counter register

0035 0036 0000 0001

Counter overflow

L

Update event(UEV)

Update interrupt flag(UIF)

16-6 LT E=RATFE, PIBRRTERO SRR F 0 4

CK_PSC

Uiuytuu oy

CNT_EN

Timer clock = CK_CNT

Counter register

1F 2d

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

[ [
i
T
—

16-7 THERRRRI FE], EBRT RO HEF N
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o psc IR N
CNT_EN |
Timer dock = CK_CNT IR

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

Write a new value in TIMX_ARR

16-8 THE4RRATFE, 2 ARPE=0 BSRYEHHZEM(TIMX_ARR ;RBFEEN)

o bse RERRRSRRRSRERRRRRaRsRnRsRELn)
CNT_EN |
Timer dock = CK_CNT Uty yy Uyl
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 ITHIESATFE], 2 ARPE=1 FTHUEFHEEH(FZEN T TIMx_ARR)

16.3.2. EHRiE

THERERRORTEPEAERAT SR (CKLINT) #2fif. TIMx_CR1 ZH77a3H9 CEN fifll TIM14_EGR Ef7asHI UG i
RhrAvESIL (BRT UG U Balighish) |, Reg@iTEszftfl. —BE& CEN(A 1, RERRItRRIES
STRRRAtAT .

oK psc Ty Uuy T

CEN=CNT_EN |
uG D
CNT_INIT [ ]
Counter clock = CK_CNT = CK_PSC Uy
505 ) e 0 ()

16-10 —fRHET\ T RIEEHIFBES, PIEBRTEP o SREF9 1
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16.3.3. {HIR/LLERIEIE

B CREEEERSE — MR RS FR(B 3 57, BIERIBNED EFIEK.
ZIRE MO MR, MEHERD (Lissrim L),

|- T - T T T T T T T r-r-—-———"—"~F~~""~>"f"~>F~>~>F~>~ ¥~ ~T¥~7~~—7~——7 77—~ 1
| Intput stage : [ APB bus |1 |
| | | Output stage |
| | <> | |
| | |
| : | APB interface | | |
| | |
| Mﬁ read_in_progréss | |
: ML : apture/compare preloal I :
register
: capture_trl: nsfer com;La re_transfer :
: CC1s[1] 5 : | Capture/compare shadow | : ( TIM14_CCMR1 :
| €C15[0] Input mode | register |Comparator (from time base) |
MI4EGE p ! |
I A I CNT>CCRI—output - — |
- utpu
| e R | ey
| | | [ |
| | | TIM147CCMR| oC1iM | | ccip | | CC1E | |
!________________]____________ I TIM14_CCER. 'II
|
|
I TIM14_CH1 |
-|—-| TiL = |
| DTS dowr:ctoeznte TiF,, b Etdgi |
| I r erecor Divider ic1ps, | |
/1/2/4/8 |
: TIM14_CCER A 5 |
: TIM14_CCMR1 :
| [ ccasprop | icpspr:op | [ ccie | |
L IS cowRL TwsceeR ]
16-11 TIM14 f3R/LURIEIEE
WA XENE Tix MAESXKEE, AE—NRKENES Tixk, 25, —MHEiRkIEEENRse
B|EE—MES(TixFPX), BRILUWEAMNEIIEHImA MRS E (E A ES. ZES BT IR NBIR
21728 (IcxPS),

WHBOTE—NPERR (583 (FARE, BIOREREREHHESHRMLE.

IR/ BRI — MR S Fastl— N TS Fan k. EEITRE R FIEE SR,
ERRELT, MIRREER a7t ReBEEHRIEHEFRET.

FEHRIENT, RS ERIIABHRETRR 7571, AR TSRS EEHITIE.

16.3.4. NIHEIRIER

EMABRIET, HCNE I ESENNLERE, RN LRERMEEIRR RS Fes
(TIM14_CCRx) ¥, HBREMARLER, HHRAY CoxIFing (TIM14_SR H7:8) HE 1. MRBRSBHR
4Rt, CoxIF iREBR NS, IBAEERMIKIRE CcxOF (TIMx_SR 57788) 58 1. 5 CoxIF Ali&kR CoxIF,
FIEEFEPRIREREIE R AIERR CoxIF, B CexOF=0 AJi&kk CexOF,
AT BRRNMEIEE TI1 SMANRY_EFH AR EMESAIESI TIM14_CCR1 s, SBWIT:
B EEAWELR: TIM14_CCRIWEERITILRAN, ATLABA TIM14_CCMR1ZF1FE8+HRI CC1S=01,
HECCISATH 00 R, WEHEE BN, FHB TIM14_CCR1 HEFHTIRIE,
B REBMAGSHNER EERMARKSAMENEE (BBMAS Tix B, BNERSEEHUSE
TIM14_CCMRx ZHZe8HH IexF fi7) . BRIRBAGESERS 5 MWEEIHHERBRIREREED, FHi1w
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MECERRESNEERT 5 MItERR. Eitt, FATT(LA DTS SIER)IEESREF 80X, BHRIATETIL £
—REZHHRT, SAEE TIM14_CCMR1 77885 A\ IC1F=0011.
BEE TI1 BERNBEREEIRANIE, 7 TIMx_CCER HfF2sHEAN CC1P=0 (LFHA) (F1 CCINP=0)
BEERMAMOMEE. EXMIFH, RNBFERFREEE—NERAIETEEINZ], FLimonss
WEEIE (5 TIMx_CCMR1 77289 IC1PS=00) ,

B %5 TIMx_CCER Z7728/Y CC1E=1, AUF#ERTAEENEIERSFET,
MRFE, WTIRE TIMx_DIER ZFE8+HHI CCLE MAFIERFRiEX

HRE—NRNGEIRAT :

B EEWAIRTLER, TTEESRYEREIXER TIM14_CCR1 HfF:8,

B CCILIF iR E (hificg) . MREED 2 MNESIHIRAT, M CCLIF REH#iEkR, CCLOF thy
£ 1.

B MRE T CCIEfi, WEF=4E— P FEnEK.,

ATHEFRRNSE, BNEEHPEEHIRE 2R, EEEUE. XEATERERTEHPITEEIREZ

[EFIEEEEZ BT Ber =4 RIS R,
E MARBRP NSRBI HE ETE TIMX_EGR H#ERAY CCxG ARF=4E,

16.3.5. REMHERIL

FEiZELT (TIM14_CCMRx Z{Fe5H CCxS bits = 00) T, HHELEIES (OCxREF FItEMAY OCx) BE
BEERRGENBRHIRAS, AR RS Tl R ERIL R SR,

5 TIM14_CCMRx 257728 h#EMHAY OCxM=101, BIARFAHILEMES (OCXREF/OCX) ABRURE.
Xt¥ OCXxREF #3325 NSEF (OCXREF a2 AEEBEYAR) , [ OCx 155 CCxP iRkMEBRAE.

BN CCxP=0(OCx HEEFHE), N OCx HEENHEF,

& TIM14_CCMRx 722849 OCxM=100, BJ3EE OCXREF (521K,

IZIE T, £ TIM14_CCRx 8, F 57ttt BEs Z ARt RADAEHR T, BNIIRSESWER, XES
FETENEHECEE—TTHNE.

16.3.6. HHELERART

I IThRE R FAskIEHI— MR IR, SE e —EREEERNIREE LR,

Lt SRR RS RS EER, MR TR TERE:

B ERHELRIET(TIM14_CCMRx 7228 OCxM i) FIiH#R 4 (TIMx_CCER Z57728-RAY CCxP {i1)
EMRERMEEIRINAS M L, EHRITECR, BH5 TR ERIEEF(OCxM=000), KIREMK
BIEFE(OCXxM=001), #HIREMTIHETF(OCxM=010)H#{TEIHE(OCXxM=011),

B REFHRESTFFEEPIIRERL(TIMX_SR FFEsFRY CexIF i),

B EHIRE T HENAYFEERERR(TIM14_DIER FHFasHHY CexIE (i), WF=E— i,

TIM14_CCMRx HfJ OCXPE {i7i#&## TIM14_CCRx HFea2 Bt et AT S Fas.

S BE T, EHHEM UEV X3 OCXREF #1 OCx HiHi&@E SN, FEREAEERTLUAZHEESH—

THEERE. BHHREX (ERITER T heeAkmE— N ik, (HEXEX, 188 OPM)
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Write B201h in the CC1R register
TIM1_CNT 0039 Yo003a X003 \ T 8200 X B201
TIM1_CCR1 003A B201
ociRer=ott \ /
Match detected on CCR1
interrupt generated if enabled

16-12 mHEaEst, #B%% OC1

16.3.7. MHEERT (PWM) &=

BB EETRIT L4 —1 N E TIMX_ARR FH17=8HEMEE. B TIMx_CCRx HFE G =HiE
=

£ TIM14_CCMRx ZH1Z884HJ OCxM I “110" (PWM#EL( 1) BF "111" (PWM#ER2) , 8E6%
IR B OCX MIHIEEF4E—I% PWM, /RIRE TIM14_CCMRXx 57788 OCXPE {MLAFRSHERATRZE
HS5EFE, SEFEIRSE TIM14_CR1 77841 ARPE (i (2@ HitEEih O ifiEth) (FeeahEss;
TR =7 es.

RERE—NERBHNIHR, RS FR e ER F5Fes, BT EEsFaitiea, ©
MBTIRE TIM14_EGR Z1788 7RI UG (RAIIBI MBS 78,

OCx RIMRMERTLUBIS R A47E TIM14_CCER ZFfF2gH ) CCxP (IiRE, BrIlliRENSBEFENESEES
FEM. TIM14_CCER FH1Fe8HRY CoxE fif=Hl OCx ftHfERE,

fEPWMIESL (8= 1 &850 2) |, TIM14_CNT #1 TIM14_CCRx IRERTEBTILR, LIBERERE
TIM14_CNT < TIM14_CCRX,

ERTESN T RS R M Lt Sy 8EB =4 G XISHETAY PWM,
PWM #BiE335F1Es0

TEE— PWM R 1 f96IF. 4 TIM14_CNT<TIMX_CCRx Bf, PWM £E(5S OCxREF A5, &N
7%, SNR TIM14_CCRx HHLLRIEAR T HaNERE(E(TIMI4_ARR), M OCXREF {RIF/'1’, SNRELEIEST
0, M OCXREF {R%4'0",

TEA TIMX_ARR=8 BHIIARIFTHY PWM 2L,
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16.3.8.

Counter register : ﬂﬂnﬂa 7 @@C

B} |

OCXREF
CCRx=4
CCxIF
OCXREF
CCRx=8
CCxIF
OCXREF !
CCRx>8
CCxIF ]
OCXREF 0
CCRx=0
CCxIF ]
16-13 IBEXITFRY PWM JRHZ(ARR=8)
=21 90

B PRIU(OPM)ZRIR R SR RI— M. XFMENATFH BN —NER, A E— MERAER

SERY Z JRr= A — Bk AR i bl ARK .

ALIBT MEREHIRREa RS, MR aE PWM R F=ERRY. 18 TIMx_CR1 FHfFas
SPRY OPM (LSRR MRT, XFFRT LA EER B athEr =4 T— MBS UEV IH=LE.
NEURIESITHEERIIRERRR, FRE=E— NIk, BalZrl(SEREESFIE), L TE

=

o M EitHEA=: 1488 CNT < CCRx < ARR (4F2litE, 0 < CCRXx),

TEERPKTHRTCEZ LG,

TI2

OC1REF

oc1

TIM1_AR Rﬁ
TIM1_CCR

© Counter

v

o
T

tDELAY  tPULSE

16-14 ERRK PRI
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fign, IRBEEM TI2Z AR LGN —D EFHEFE, $ER tDELAY Zfg, £ OCl EF=E—NMKERN
tPULSE BIIEBKIH.

R TI2FP2 {Eofitk:

e & TIMx_CCMR1 Z7F85hRy CC2S=01, iE TI2FP2 BgdZ TI2,

e & TIMx_CCER Z77284hfy CC2P=0, f§ TI2FP2 BEfgta I EFHE.

o & TIMx_SMCR FH1Ze8+ R TS=110, TI2FP2 {EAMIEI=HIZERIRLA (TRGI),

o & TIMx_SMCR 27728 SMS=110(ft&1&), TI2FP2 HFEENITHE1EE.

OPM RUiEFZ B N RS R eSO EE R E (BEE R ATt RN T EUEs T S0ES)

e tDELAY H TIMx_CCR1 HZFHEEN.

o tPULSE HERIEEEFLLRBEZ BNEBEE N (TIMX_ARR - TIMx_CCR1),

o BELRELVIRICERTEF=4M 0 B 1 BUIKHZ, HitBENATIFEEEENE~E—PMN 1 2 0 RURHZ;
BEEESE TIMx_CCMR1 F7F88A) OC1M=111, HA PWM 5 2; iRIESEGGRMERTESSESE: &
TIMx_CCMR1 #1f§ OC1PE=1 ] TIMx_CR1 Z7728hfJ ARPE; #AJS7E TIMX_CCR1 ZHFSehiEEHIR(E, &
TIMX_ARR HFssFESHIERHEE, RE UG (BRFEE—EHSEY, REEFF/E T12 EN— MRS
4. A&ffl4, CC1P=0,

FEXAMAIFH, TIMx_CR1 FHFE8RY DIR #1 CMS IAIZE(RK.

EARBE— MK, FTLUSNIRE TIMx_CR1 FHZ728HR7 OPM=1, £ F— "EHBH(HITEEENE50
FHERRE O)RHELEITEN. = OPM=0 Y, ESEAFIEF.

16.3.9. ERRREZS
AT TIMx ERISREREREE, AT ESRRPENERE. 3— P ENRGTERIN, EEZ—MT
MEZRIERI SRR R TEN. B, (S ILEERHAITIRIE,
16.3.10. kiR
STRHENEIRLL (MO+Z1E) , RIE DBG t&RF DBG_TIMx_STOP HJIRE, TIMx IHEMRRaE 4RI
FR(E, BEEL.

16.4. TIM14 S

16.4.1.  TIM14 5S35 1 (TIM14_CR1)

Address offset:0x00

Reset value:0x0000 0000

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

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

Res | Res | Res | Res | Res | Res CKDJ1:0] ARPE Res Res | OPM | URS | UDIS | CEN
- - - - - - RW RW - - RW RW RW RW
Bit Name R/W Reset Value Function

31: 10 Reserved - 0 RE, —HIEAO

RIS SRE T, X 2 (e AEERTRRATER(CK_INT)SER,

9:8 CKD[1:0] RW 00 o ;
FTFBRYSR R $h 2 (B9 SALL 5l
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Bit Name R/W Reset Value Function
00: tDTS =tCK_INT

01: tDTS =2 XtCK_INT

10: tDTS =4 X tCK_INT

11: R, TEFERAXNEE

BB I

7 ARPE RW 0 0: TIM14_ARR HFE8I8BEH

1: TIM14_ARR ZHFesENE TS

6:4 Reserved - 0 {RE8, —EIEAMO

BARK T (One pulse mode)

3 OPM RW 0 0: EREFEHSMIT, HEEENEL;

1: ERETREHFMH(ERR CEN DAY, THEEFLE.
BEIEKIR

BIHBIZADERE UEV BHA0R

0: MRAFFETFHPUTER, WTRE—SH~%E—
EFREmEK:

- THESEL T

- 88 UG

1: WIRAFFESEFHTRENEK, NREIHEESEE T~
E—/NEFRENER

==

BIFBIIZ AL /EELE UEY B4

0: Fo¥F UEV, EFI(VEV)SEHHTRME—SM4~4%:

- MRS T

- ZE UG {i

1 UDIS RW 0 RIS TN T ROTEERE,

1: ZIE UEV, AF=£EHE M, EF5Es
(ARR,PSC,CCR)RIFEAIRIE.

WMRIZET UG R MERIE ISR H T — MBS,
M EERFIFN S SRR

EFIAIL.

FVFITELES

0: Z&)Fit#pes

1: FEitEes

i ERHHRE T CENfiufg, SNERRTHR. R4S
B ABE T, MAE(AT LA BB E4EE CEN

L

2 URS RW 0

0 CEN RW 0

16.4.2. TIM14 HREf{EgES1Fes (TIM14_DIER)

Address offset:0x0C
Reset value:0x0000 0000

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

- RW RW
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Bit Name R/W Reset Value Function
31: 2 Reserved REB, —BAHO
CCLIE: FeiFHsR/ELER 1 =it
1 CC1IE RW 0 0: ZEIFFEER/EVES 1 ol

1: FUFRERLCER 1 ity
UIE: FeiFsEshiT

0 UIE RW 0 0: ZEIFEHTHT

1: FVFERTHET

16.4.3. TIM14 IKSSEE(TIM14_SR)

Address offset:0x010

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res IC1IF Res | Res Res IC1IR
- - - - - - - - - - - Rc w0 - - - Rc w0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Res CC10F Res CCI1IF UIF
- Rc_ w0 - Rc w0 | Rc_w0

Reset
Value

31: 21 Reserved - 0 {REB, —EHAO

TR 1 5

(RSB RAYIEE AT & N\ AR B TR A A R
B4, ZIFCUHEMEE 1. CHKEE 0 sSiEidiE
TIMx_CCR13& 0 ,

0: TESHIR~4E;

1: RETREEHEREM,

19:17 Reserved - 0 REB, —EAO

EFRER 15
{REHENAYEERE S M\ ke B EFH B iRIR
B4, ZIFCUHEMEE 1. CHKEE 0 sSiEidiE
TIMx_CCR13& ‘0" .

0: BESHRTE;

1: K& EFBRERSE M.

FFRLEE: 1 3k

REENAEEHEE SMANRIRE, ZiRCe B GE
1. 50 oz,

0: FIIHpR=4;

1: CCLIF & 1Rt, IHEERECEHHAE
TIM14_CCR1 778,

8:2 Res Rc_w0 0 {RER, 8% 0,

R 1 FRBTiRIC

WRBEE cC1 BB REBIER:

SR ESHIUREN R E— RN Z A RE &
1, EHEHEO,

0: FLECRE;

1: TIM14_CNT B9{ES TIM14_CCR1 F9{EITEL,

Bit Name R/W Function

20 IC1IF Rc_w0 0

16 IC1IR Rc_wO0 0

9 CC10F Rc_w0 0

1 CC1IF Rc_w0 0
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Bit Name R/W sglsue; Function
WREE cCl BERBMMER:
LRPREHREMNZBEGE 1, SHEREE 0 @I
TIM14_CCR1i50,
0: FoRINFEIR 4,
1: MBI EFBITEEHED SN TIM14_CCRL(TE
IC1 _EAe MBI SFMERIHERAIIE).
EFTRHTRIC, SEEERSHNZUBEEE 1. BRK
&0,
0: TEMHSBMHE;
1: ERSHEFIN, ST EMEhZREE

0 UIF Rc_w0 0 1.

- & TIMx_CR1 Z1788/9 UDIS=0, F=4E#H=4 Lits;
- % TIMx_CR1 778819 UDIS=0. URS=0, %
TIMx_EGR 778809 UG=1 R4 E#H=
R3S CNT EFHIANL);

16.4.4. TIM14 BHE=ESFER(TIM14_EGR)

Address offset:0x14

Reset value:0x0000 0000

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

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

Res CC1G | UG
- W W
Bit Name R/W Reset Value Function
31: 2 Reserved - 0 R&E, —BHAHO

PR 1 S, IS 1, BFE—NME
WSS, BEEBE 0.

0: FafE;

1: TE@E CC1 Lr=4— MR/t

HiEE CC1 ieE Mt :

1 CC1G w 0 RE CClIF=1, EFEXINAIFHT, NF=EENAHENS
K.

HiEE CC1ERENEN:

METRYTHEES(EIEFAZE TIM14_CCR1 57728, 88
CCLIF=1, EFFEXIRAIHRT, NF=4ABRAIFETEK.,
# CCLIFB£& 91, MJigE CC10F=1,

FEEEREG, ZURKEE 1, BEEFEHE O,

0: FafE;

1: EFVIANITEEE, Fr4—{SESNERSEY. F
B SRR tEAS O(ERMD AR EAE).
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16.4.5. TIM14 HHZR/ELEHERZTEEE 1(TIM14_CCMR1)

Address offset:0x18
Reset value:0x0000 0000

fith bR
31 [ 30 [ 29 | 28 | 27 [ 26 [ 25 [ 24 [ 23 [ 22 [ 21 [ 20 19 18 17 [ 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 [ 14 [ 13 [ 12 [ 12 [ 10 | 9 8 7 6 5 4 3 2 1 0
Res Res OC1M[2:0] OCIPE | Res [ CC1S[1:0]
- - | RW [ RW [ RW RW - RW | RW
Bit Name R/W Reset Value Function
31: 7 Reserved - {REE, —EHRO
BB 118
ZAEN THHS%/55 OCL1REF RIEI{E, M OC1REF
RET OCl, OCINHIE. OC1REF
EEHBEYAY, M O0CLl, OCIN KA FERAT
CC1P. CCINP {i,
000: 54, HIHLLIRET 788 TIM1_CCR1 5it#iEs
TIMX_CNT [BJfYLLERNT OCIREF AEE(E
A,
001: MEMNKEBEELIAENEF., Hit#H
TIMx_CNT B9 {8 5 # 3K / tb 1% 25 77 88 1(TIMx_CCR1)
fEERT, 38%) OCLREF A&,
010: TEMNKEBEBEIALTHEF., Hit#H
TIMX CNTHIE SR /LL R FF &8
1(TIMx_CCR1)tHERY, 3@ OCIREF 1.
6:4 OC1M[2:0] RW 00 011: EPtE, 4 TIMx_CCRI=TIMx_CNT B¢, Eii&
OC1REF HJEETE,
100: 3EFIFIFTMEEF, EH OCIREF K.,
101: SEHIABMEBF. &H OCIREF AE,
110: PWME1 -
EAE_EiHEet, —B TIMX_CNT<TIMx_CCR1 BH@EE 154
BYEE, SN ALTHBE,; EA Tit&H, —
B TIMx_CNT>TIMx_CCR1 B I8 & 1 5 & % B8 3F
(OC1REF=0), BUAEMEFE(OCIREF=1),
111: PWMER 2
—HE TIMX_CNT<TIMx_CCR1 i, & 1 hFEHEE, &
WABEREBF,
it EPWMIRL 18 PWMIES( 2, REARERN
7 SR B RAE P WREEEDIEE] PWM E3(AT,
OC1REF BBEAKEE,
ML 1 R
3 OC1PE RW 0 0: ZIF TIM14_CCR1 Z{FSeM0FEsInee, aIRERtBA
TIM14_CCR1Z1zss, B#ED LE/ER.
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Bit Name R/W Reset Value Function
1: FH/iS TIM14_CCR1 FHfFsrIfieInee, E5EIEN
XIFREEE B 7SR R(E, TIM14_CCR1 RS BT EHE
HERAIHEN HRIS FasT.
FRERIECER 1 1568,
X2 fENXEERAE GEANEE) | REAEEEE:
00: CClBE#WEE EL,;
10 cC1S[L0] - 00 01: CClBE#WEE MM, IC1MEETIL E;
10: Reserved;
11: Reserved,
iE: CC1s{VfEmiEXART(TIM14_CCER 721
CC1E=0)74 2 5.
Input Capture mode:
31 30 | 29 28 27 26 25 [ 24 | 23 [ 22 ] 21 | 20 19 18 17 | 16
Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res Res Res Res | Res
15 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res IC1F[3:0] ICIPSC[1:0] | CC1S[1:0]
- RW | RW |RW[RW ]| RW [ RW | RW | RW
Bit Name R/W Reset Value Function
31:8 Reserved - R, —BEAHO
EYNIIR 1 USRS
XIENX T TIL BARIREERER M FIEREERKE, 85
ISR R — N T SRR ER,
BICRE N MM Ear-E— M HAIBEEE :
0000: FoiEikEs, LA DTS KAf 1000: SRAESRER fSAM-
PLING=fDTS/8, N=6
0001: SRHESIER fSAMPLING=fCK_INT, N=21001: 3
FESER fSAMPLING=fDTS/8, N=8
0010: SRHESIER fSAMPLING=fCK_INT, N=41010: 3}
7:4 IC1F[3:0] RW 0000 *iﬁngAMPLING:fDTS/lﬁ’ N=5 _
0011: SRHESIER fSAMPLING=fCK_INT, N=81011: 3§
FESTER fSAMPLING=fDTS/16, N=6
0100: SRHESIER fSAMPLING=fDTS/2, N=61100: &
ST fSAMPLING=fDTS/16, N=8
0101: SRHESIER fSAMPLING=fDTS/2, N=8 1101: &
$TER fSAMPLING=fDTS/32, N=5
0110: RHESIER fSAMPLING=fDTS/4, N=6 1110: Rt
$TEE fSAMPLING=fDTS/32, N=6
0111: SRHESHER fSAMPLING=fDTS/4, N=81111: &
ST fSAMPLING=fDTS/32, N=8
RINABER 1 TR SMes
X2 fIEXT CCliaA (IC1) HIFRIREE. —B
3:2 IC1PSC[1:0] RW 00 CC1E=0(TIM1_CCER Z1F8&h), MO RSN,
00: s sRes, FRRMA O LENRAE—MOGERm
KR—IRHIR,;
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Bit

Name

RIW

Reset Value

Function

01: 82 NSE4RbE—IRIEX;
10: 4 NEHE—IRIEEK;
11: 5 8 NEHfA—IRIEEK.

1.0

CC1S[1:0]

RW

00

CC1S[1:0]: #HER/ELER 1 %8,

X2 (ENEBENSGE (WANEE) . REMARAERE:
00: CClEBEWAE AL,

01: CClBE®EENBA, ICLBEIETIL E;

10: Reserved

11: Reserved

iE: CC1S {{EBEXFrY(TIM14_CCER =819
CC1E=0)4 2RI 5HI.

16.4.6.

Reset value:0x0000 0000

TIM14 3R/ EbE{ERESFa2(TIM14_CCER)

Address offset:0x20

31 30 29 28 27 26 25 24 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | CCINP | Res | CC1P | CC1E
RW RW RW
Bit Name R/W Reset Value Function
31: 4 Reserved 0 RE, —HAHNO
BINAER 1 BEAMa AR
CCl BERc Epkiat :
3 CCINP RW 0 CCINP LIRSS 0.
CClBERCERIA :
CCINP F] CC1P BXEFFAREN TIIFPLIRYE (&%
CC1P HiR)
2 Reserved 0 R, —HAHO
BINAER 1 AR
CClBEAE I :
0: OCl1 BHFEY
1: OCL{EFEFER
CClBERE /A
CCINP/CC1P FLEIRE TILFPLIXR TI2FP1 FIRIES
1 Cc1P RW 0 STERMASHEIRGES.
00: A/RIB/EFHE: FERXRERE TixFPL B EFHEEER,
Sfuftk, FMERRIHEEAETR); |
01: RIS MERRER TixFPL I TREG(HEIR, &
Ik, SNERETEHERALRIRR);
10: {RER, FoBLE.
11: ARE, WA,
EINRER 1 i fERE
0 CC1E RW 0 CCliBERERMmt:

0: %] - OClZ g
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Bit Name R/W Reset Value Function
1: 75 - OCl{ESHmELEIIRAYELS I CCl BEiE
A
ZIDRTE T IHIERVER SRERBRN TIMX_CCR1 7
=N
0: HERERIE
1: HEIRfERE
CcxE {3 OCx output State
0 I F (OCX=0,0Cx_EN=0)
1 OCx=0CxREF+Polarity,OCx_EN=1
16.4.7. TIM14 {H&48&(TIM14_CNT)

Address offset:0x24
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
RW
Bit Name R/IW Reset Value Function
31: 16 Reserved {RER, —EHO
15:0 CNT[15:0] RW 0 ITHEEEHYE
16.4.8. TIM14 FR$ISASR(TIM14_PSC)
Address offset:0x28
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res | Res Res | Res | Res | Res Res Res Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved {RER, —EHO
SRS E
THESAORTESIER (CK_CNT) &F
fCK_PSC/( PSC[15:0]+1),
15:0 PSC[15:0] RW 0 PSC 87 ZFMEHFEMEN LRI MBS FesM
B, EmEHaEitEEs
# TIM_EGR B9 UG i 0 B LIEEEMERAIMNIEHIES
=
B 0,
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16.4.

9.

Address offset:0x2C

Reset value:0x0000 FFFF

TIM14 BEhEEHSFE (TIM14_ARR)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARR[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved {RER, —EHO
BalEESNE
ARR S8 7THEEZ NI BEREH S FR0E.
15:0 ARR[15:0] RW . T .
FHSE 12.4.1: WERTEX ARR NEHFIENE.
LMBEENEESNEATE, HEEEARTIE.

16.4.10. TIM14 #3R/LLERSFRE 1(TIM14_CCR1)

Address offset:0x34

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR1[15:0]
RW/RO
Bit Name R/W Reset Value Function
31: 16 Reserved R, —HAHO
R 1 RYE
£ CClmBERE -
CCR1EETRAZBIFFALIE 1 H5EE0E (T
B .
SNSRAE TIM1_CCMR1 F1787(OC1PE i) PRI FTEH
1, HIRRA\ SRS Faa .
15:0 CCR1[15:0] RW BN, RELEREMHRERN, HFEEEEA RN SR

SRR 1 B1Fee4h,

LRIFRLRSFEE S T 511488 TIMX_CNT LAY
&, FEE oClig HaHES.

& CCLBERENRA:

CCR1BATHLEMAREX 1 54 (IC1) EHANTEL
A,
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16.4.11. TIM14 HEIRSEE(TIMX_OR)

Address offset:0x50

Reset value:0x0000 0000
31 | 30 | 29 [ 28 | 27 | 26 | 25 | 24 [ 23 [ 22 [ 21 [ 20 ] 19 | 18 | 17 [ 16

Res
15 [ 14 [ 13 [ 12 | 112 | 10 | 9 | 8 | 7 | 6 | 5] 4] 3 ]2 1 ] o
Res TI1_RMP
- RW [ RW
Bit Name R/W Reset Value Function
31: 2 Reserved - 0 REE, —EHIERNO.
TERTESHIN 1 EERReY

B SREERFNEE.

00:TIM14 j&EiE 1 iE#E GPIO B SEHIEFMIS L
BE.

01: {RER

10: {RER

11: TIM14 @i 1 &S MCU RifhiH (MCO) iX/MET
ERB]d RCC_CFG FH7s31 MCO[2:0|1NiIRERIREMN.

1: 0 TI1_RMP RW 0
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17. RINFEERIZR/(LPTIM)

17.1. @M

LPTIM 2—5X 16 (\ERTRs. LPTIM GRFMEINFRIPIREERIBEN S EEE TSLIRINFEN A,
LPTIM SINT —FRIENAS PSR, IRAATHRaIThREFOMERE,

17.2. LPTIM £E45 14

BIpridiNgz

> PNEPAT$IELSE, LSIE; APB Adfh
B 16 BIT ARR OJE#Z7788

T BIRIE

16 @) _EitE5Es
3fFnosngs, BB 8 MNHREISART (1. 2. 4. 8, 16, 32, 64, 128)

17.3. {RINFEEMER (LPTIM) IDEELEIR

17.3.1. LPTIM {EE

RIRTG IO = AR (K.

LPTIM

Iptim_pclk ] .
9 Clock domain Iptim_ker_ck clock domain
o)
o
o R
<
k=4 P¥ 1
e « L
o~
”™ LPTIM ]

Register 5
Iptim_pclk interface 8 16-bit ARR

i g A
< SNGSTRT v
S —
A &
L 16-bit
4 counter
< .

interface

Iptim| ker_ck
Igtin_wkup

17-1 (RO AT SR
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17.3.2. LPTIM ERFIREHES

% 17-1 LPTIM IEH =2

Names Signal type Description
Iptim_pclk Digital input LPTIM APB clock domain
Iptim_ker_ck Digital input LPTIM kernel clock
Iptim_it Digital output LPTIM global interrupt
Iptim_wakeup Digital output LPTIM wakeup event

17.3.3.  LPTIM E{IfNA¢h

LPTIM BJLAfER SRS ERE TR
BT RCC #&5R, aILAFER AP MESITE R TATEEE (ZAT$MESaILATE APB, LSI, LSE B T
) .

17.3.4. FR95H=S

LPTIM 16 \it#588, HA— " AEERN 2 XSTo=sEHIKa. Mo iaso ML PRESCI2:01#2H].
TRIHTRERER:
2= 17-2 TR SREEL

Programming Dividing factor
000 1
001 2
010 14
011 /8
100 /16
101 132
110 164
111 /128

17.3.5. TI{EERX

LPTIM RE—Fp{#ER timer 12,
B ESER: HITRSERIET, MMASHRET, BEENHREESRERAELE.
B ERIER: SRS IMIAESEAFR, 2AE ARR BERELE.
E(FRERURITEN, SNGSTRT fiW/RE 1.
— N RSB EREENTTRTERS. TITEESEZE, FHELX ARR Z R AR A= HERISH 20,

17.3.6. HiFz=8#h

PRELOAD fi#Z#l LPTIM_ARR 1728898 #53:

B 2 PRELOAD fif#E{i8°0": LPTIM_ARR FH{Fest(HIEHAEIZBIEH.

B 4 PRELOAD i#i& 9 1"id: WNERERTEEELEZE, U LPTIM_ARR ST HRIERRERITER.

LPTIM APB #0%1 LPTIM NiZZEEFARERIETHH, FE APB EN FIS NRIEHN AZETTEES RS
B, FE—ERER. EHIERERRN, YuEaXLSFest T HIEIMISRIE,

17.3.7. {&geitAdEE

LPTIM_CR E{725HI ENABLE {URTERE/AMERE LPTIM AtZiZ4E, EfU ENABLE (Ujg, HELEIRF
THERRRRI A BE(ERE LPTIM,
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¥ LPTIM ZF8Y, Z8E& LPTIM_CFGR #1 LPTIM_IER 7728,

17.3.8. 1H#IE8S (L INDANG

AT LPTIM_CNT FHFsNRNBEN, RSN :
SR
HHE(IH LPTIM_CR FH778880 RSTARE =, ZZ(\#E/9 189, {HaE LPTIM_CNT H7e80Y%
[EEEEABREMAE.
ROER, ATOISEMEEN LPTIM_CNT 557788, MUHT 2 RIZHRHRHER, R, HUAS
BIEHERTEN.

REIER:
o (FRERLENMN, FRERER LPTIM_CNT; SEIRIEABEER LPTIM_CNT SH17a800i 814
%0

® 7f LPTIM iEIATMER PCLK/HSI BY, &ELEA18) 2 Rt EERIEEH (B 5.

17.3.9. @ifdtExX (debug mode)

L REA debug 2z, BURT DBG tRRAY DBG_LPTIM_STOP {UAJRTE, LPTIMBEMREIERET(F,
BEFLLTAF,

17.4. LPTIM {RIhEIER
& 17-3 LPTIM AE{EINFEERHIX 5

= fnA
Sleep ;&BS0H. LPTIM interrupts cause the device to exit Sleep mode.
Stop &8 50m when LPTIM is clocked by LSE or LSI. LPTIM interrupts cause the device to exit Stop.

17.5. LPTIM HRlf

SR THIEME LPTIM_IER F/7a8R(ER8, MIIXLCSAIGAE pl R i/ IRER S -
B EEIEFINEITES
RS LPTIM_ISR Hf7as (NEHFR) PRIBMNINSE 1 /5, LPTIM_IER H7a8 (FUiERESHE
#%) PRVENAMRE 1, WARTEHHT.

LA Es iR
EHEHILE | S EEESFRIRB(LPTIM_CNT) SEMEHINEEFRIIREE(LPTIM_ARR), HMREEM

17.6. LPTIM 51528

17.6.1. LPTIM FRERFIIREFESS (LPTIM_ISR)

Address offset:0x000

Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
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15 14 13 12 11 10 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/IW Reset Value Function
31: 5 {RER - - i,
SHIEE= T2 E AR
ARROK HIFEHRE, LUBXIRFEER APB B4
4 ARROK R 0 . N
LPTIM_ARR HYE#E{FEmMIN5EL. [ LPTIM_ICR.AR-
ROKCF B\ 1 Tk ARROK #Ri.
3:2 {RER - - -
SFIEE=4UT iy
1 ARRM R 0 ARRM HFEHE, BN FERER LPTIM_CNT HFs3E
ULEC LPTIM_ARR EHfF=8E. @ LPTIM_ICR 178809
ARRMCF fiZE X 1 B]i&BR ARRM Ri&
0 {REE - - -

17.6.2. LPTIM Hlfii5&3=1FeE (LPTIM_ICR)

Address offset:0x004
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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 {REB - - -
BB 7R OK BRIFE
4 ARROKCF RW 0 — - . _
BEIZAIB N 1 8550 LPTIM_ISR E12287H ARRM Rk
3:2 {RER - i -
BhEH IR ERRRE
1 ARRMCF RW 0 — - . _
BEIZAIB N 1 8550 LPTIM_ISR 1238 ARRM Rk
0 {REB - . .

17.6.3. LPTIM Hlr{EEESTFRS (LPTIM_IER)

Address offset:0x008
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res ARRMOKIE Res | Res ARRMIE Res
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I N N Y I N
Bit Name R/W Reset Value Function
31: 5 Reserved - 0
BEHEFESEH OK FRikTfEEE.
4 ARROKIE RW 0 0:ARROK Hil¥frZ2Fg
1:ARROK chiffr{sEgg
3.2 Reserved - 0
SFIEE U Rl ES=
1 ARRMIE RW 0 0:ARRM HhiZER
1:ARRM HifrfsEgE
0 Reserved
17.6.4. LPTIM Ee&ZFsS (LPTIM_CFGR)
Address offset:0x00C
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res Res fng Res | Res | Res | Res | Res | Res
w
15 14 13 12 11 | 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res PRESCI2:0] Res Res Res Res Res Res Res Res Res
rw ‘ rw ‘ rw
Bit Name R/W Reset Value Function
31:23 Reserved - 0
SrssEinE
FhnE Az LPTIM_ARR BZesFEm
22 PRELOAD RW 0 P N s
0:8)K APB B Bih0e B 7es
1B 7R3 5A0 LPTIM [EHRLERATE T
21:12 Reserved
REE b
PRESC fBECEMOIMEEDINFRE. ©rILAR NS EAY
— A=
000:/1
11:9 PRESC[2:0] RW 0 001:/2
010:/4
011:/8
100:/16
101:/32
110:/64
111:/128
8:0 Reserved - 0 {REE, —EHHO
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17.6.5. LPTIM E$IZ7F5E (LPTIM_CR)

Address offset:0x010
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RST | COUN- SNG | ENA
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res ARE | TRST CNTSTRT STRT | BLE
w rs w rw rw
Bit Name R/W Reset Value Function
315 Reserved - 0
EREEFEE
IR E 1§05 0. 2 RSTARE IREN“1"AY, X
4 RSTARE RwW 0 R o .
LPTIM_CNT BYHIEBIG RS Fes SR B E
LPTIM_CNT SH178BHZA.
TS,
ZAHRZKEE 1, BHEE0. IREN "1" Y, WArEits
LPTIM_CNT IH#&HFsREL S, BTFHEMNRSS
%, EREEERSIER 34 LPTIM WiZETH AR 5%
3 COUNTRST RS 0 & /\Ffﬁ% Clyag | */( EP E l:lﬁ

B (LPTIM PUiZRTEHEIEER S APB BFEHARE])

iE: 7£ COUNTRST BHB4iERA 0" ZHl, WiER
BEGHEIZEN "1 Alt, EESHERRES 1" Z
B, MA&E COUNTRST RIEEREBEEHR 0"

RERtRR B SR

ZNEARAEN, ZME 1 BENEEE T LPTIM,
SR TR ST ERNZAANE 1, WERESRAS
2 CNTSTRT RW 0 £ F— LPTIM_ARR # LPTIM_CNT 257728 ILEHIRK F
BHITEEHELE. LPTIM I BRI ESHE T
iE: X LPTIM R8RS, LUUABEE 1. SRHEEME)
E=H

LPTIM BB IS,

ZHAEN, BEHEE. 1ZMUE 1 BLAREKPER
1 SNGSTRT RW 0 B30 LPTIM,

E: X LPTIM gAY, WAIAREE 1. ESHEEEH

VA

LPTIM fE8E, B BINEE
0 ENABLE RW 0 O:LPTIM Z£F5
1:LPTIM {34
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17.6.6. LPTIM EIFIERHSTEE (LPTIM_ARR)

Address offset:0x018
Reset value: 0x0000 0001

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

15 [14 [13 J12 11 10 |9 [8 7 |6 |5 | 4 | 3 | 2 1 o
ARR[15:0]
rw
Bit Name R/W Reset Value Function
31:16 Reserved - 0 R, —EANO
BhEFIIEE
15: 0 ARR RwW 0x0001 ARR £ LPTIM BshER(E
L LPTIM (FREfa 4 ReE IS 7an

17.6.7. LPTIM i1#E7F8S (LPTIM_CNT)

Address offset:0x01C

Reset value: 0x0000 0000

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

15 |14 [13 J12 [11 J10 |9 [8 [7 s |5 [4 [3 |2 1 Jo
CNT[15:0]
R
Bit Name R/W Reset Value Function
31:16 Reserved - 0
= E
4 LPTIM AR B TRY, BN LPTIM_CNT Z1Fe80]
15: 0 CNT R 0 BEIREIAATRAYE. EEXMERT, BUERITRIR
ESRNERRHFIEREINR MEREER. HFRIESE
EEUAaEREER, TLUAERS &N,
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18. M3 &I1A (IWDG)

18.1. @

G R AR T — Independent watchdog ({&J#R IWDG) , ZIRREBRELEHR. IFRHEIHRRIERE
FRRYFR. IWDG HilFHAER BT SUERRITIREREL, FETHEERARHERERT timeout (BERIMARSSE
VA

IWDG H LS| f24tatsd, XHERMEERTED Fail, HRERIFTIE.
IWDG RIEESEE watchdog YEAEMNFZIMIHIZIE, FEFTESHNFEREREIARNE.

18.2. IWDG E41%

Free-running [ FiT£428

LS| {24tAT$p (7£ stop iR ATLATAE)
BERHNEN

> HAETITEESES 0x000 £

18.3. IWDG Ingesik

18.3.1. IWDG EE

|
|

| prescaler register status register reload register key register
: IWDG_PR IWDG_SR IWDG_RLR IWDG_KR
|

|

—— |
32kHz prescaler {}
=I 12-bit dowmcounter |—> IWDG RESET

I
I
I
I
: LS| 8-bit 4| 12-bit reload value |<—
I
I
I
I
I

18-1 IWDG 1EE]
LIBITF IWDG B$AZFRS(IWDG_KR)E 0x0000 CCCC, it#IESFFHAM OXFFF A TRiTHE. HRNAIHER
£&{gRY (0x000) , FE—ERUES (IWDG &) .
AE@HT, 0x0000 AAAA BN IWDG key 2577280, IWDG_RLR (reload 5788) AUBEHREREEEHET
#EEP, \WDG ARFEEL
—Biz1T, M IWDG RRgtf=LE,

18.32. TEHEIIN

PSR EFBZRERROIAINT T (IR TY) IRE TFIFFEH watchdog, T IWDG R EENERE, FFEINRE
IR EEIREZAT, IWDG key BFRnRHBXMNE, NWF-EESMIES.
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18.3.3. @EHiBERA

SIE57FER IWDG Fio SR, IWDG ERFHMNE LB, XXLHFEENSEMEUSHRIANE, 15
OXO000AAAA NE, B FESEHEIRIRIR.
MRS FRY. ERHSEENELETEEH, RESESRESHIH R,

18.3.4. iRAifiER

ARINBENEREF T4 DBG_MCU B A TFE.
WNER CPU HAERER, IWDG SERiHEARH N stop 183, BURTF DBG #&ith# DBG_IWDG_STOP
HNECE.

18.4. IWDG ==

18.4.1. H4ASTFE IWDG_KR)

Address offset:0x00

Reset value:0x0000 0000

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

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

wilwlwIlwlwIlw]I[w][w w lwIlwIlwIlwIlwI]lw]w

Bit Name R/W | Reset Value Function
31:16 Reserved RES - Reserved

Key {B.

B RA—ERIRT B ERRAIZ S 7R E A OXAAAA, &I,
LITEESTE 0 BY, B ASTTEERL

0x5555: FAiFifE IWDG_PR. IWDG_RLR ZH7788;
OxCCCC: FREn1IWDG (JNSREE 7THEE RN
I SFIRE) .

15:0 KEY[15:0] W 0x00

18.4.2. TRIEHF=S: (WDG_PR)

Address offset:0x04
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res PR[2:0]
RW
Bit Name R/W | Reset Value Function
31:3 Reserved RES - Reserved
T SE.
2:0 PR[2:0] RW 0 I =Ry S un I e R S b (=
BEYTZE17e5, IWDG_SR E1Z=80 PVU 47000 0,
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Bit Name R/W | Reset Value Function
000: 4 4938m;
001: 8 98\;
010: 16 955m;
011: 32 958m;
100: 64 9550;
101: 128 35;
110: 256 998%;
111: 256 9957;
18.4.3. EFEFFFSE (WDG_RLR)
Address offset:0x08
Reset value:0x0000 OFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res | Res Res Res | Res | Res Res | Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res RL[11:0]
Bit Name R/W | Reset Value Function
31:12 Reserved RES - Reserved
IWDG THEEsERHIE.
A IWDG_KR HFEEE N OXAAAA BF, RL{ESIEIXRTHEES
11:0 RL[11:0] RwW 0 ., FEEITEEENX MEFRERITE. B B ERE
It RL {EFIRT RS SESRITTEL
RBEY IWDG_SR.RVU=0 if, AREXISIZEEHITIEM.
18.4.4. JAEHFER (WDG_SR)

Address offset:0x0C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res | Res | Res | Res | Res | Res Res Res | Res | Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res Res Res Res Res | RVU | PVU
R R
Bit Name R/W Reset Value Function
31:2 Reserved RES - Reserved
B RS EREE.
1 RvVU R 0 ZNHBEHE 1, REERSELETEH. SERSEERER
B, HmEEEE.
B IS SEERT.
0 PVU R 0 ZAIBEEE 1, RBMDIMEEEEH. B IEERE
B, H{mEEEE.

¥: 7£F5 IWDG_PR. IWDG_SR.RLR B, ESEI&#E IWDG_PVU, IWDG_SR.RVU 3 0, {BEEH
IWDG_PR. IWDG_RLR [§, B IWDG_SR.PVU, IWDG_SR.RVU 0, BJ44E4T FEIAIMRE,
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19. 12C ¥#0

19.1. v4R

12C(inter-integrated circuit) SR IEZHUTHIRIIRITI2CRE. CRIESENINE, EHREI12CHE
YSERIRTRE. 1. {PEGATIERT. STFHMRE (Sm) . RIE (Fm) FERRETL

19.2. 12C £ B4 H

Slave ] master {2,
ZEHI08E: BILUK master, tETLAH slave
XIEFARIBIRE
> FERR (Sm) : BEiL 100kHz
> REEI (Fm) @ Sk 400kHz
®  {EJ9 Master

» Clock F74&
>  Start # Stop B4
B {Ffyslave

> AIYmFERY 12C Bt
> Stop fZRIAIL
7 RIS HtE
SHEFTIBIENY (General call) Ihgg
WESIREAL
> RIFAERRIREAL
> FfEETARESL
> 12C busy fr&fiz
B EIRIASA
> EUFRESEK
> HIEURIEREIERY ACK failure
>  Start/Stop {&i%
g% (overrun) /X% (underrun) (BFEFRALIKINBESELE)
BlIERIAT SRS TN RE
WS
TEHAR A= ISR TN BE

Y
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19.3. 12C IgEfEiE

19.3.1. I12C{EE

Data register
SDA I: Noise Data
filter control
Data shift register

A

A

Own address register

SCLI: p| Noise ,|  Clock
filter control
Clock control register
CCR

CR1&CR2 Control logic
status registers
SR1&SR2

A
A

interrupt

&l 19-1 12C 1EE]

19.3.2. &I iEE

12C SZFFLAT AR -

® MAIESEET, (Slave transmitter)

o MIZWEEET, (Slave receiver)

® FAIEFEEL (Master transmitter)

o FEIKEEEL (Master receiver)

BMEAMER, EOEERRRFAEEINNEIDREIERN, BrRERSFTEEFLES, N
MEZET R MR,
19.3.2.1. iBER

{E79 master, 12C #EOEshEUEER, FrEiMES. BITHENERSRINERFEMR, HLUSLE
FHER, EIRFMFIELERMAERRAE master R FERIHEHI4,

YE79 slave, 12C #EOBEREIE AL (7 7)1 general call itblk, HR{FBEMEIZEIFFEEREE LEXT general call
HENERGIRE.

HAEFMbE 8 (7 (F15) #HTiEH, SR IR Start RMER 1 MFTEMME, Wik RE master
RURIX,

FEFERAY 8 MIHHERYSE 9 MNETEPEAE], BT BREIE—ME(ACK)ERIXTT., S TE,
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SDA

19-2 12C B2 &&timil
ERUTATEREEEFARIES (ack) fi7, tBRTLASSHR 12C Bl (7-bit a3k general call filik) .

19.3.3. 12C 144k

19.3.3.1. {#HE/XH 12C #EER

12C RYRTEPIELRSCZRIEIY RCC_APBENRL Ff7a5HY 12C_EN (T, ARETIRE 12C_CR1 Y PE {ifif
BE 12C 15k,
19.3.3.2. 12C RFEE

HIRES (SDA) USRS ATEERHRE 12C fREMY, BEXT 12C WFHETRE. X2EES
I2C_CCR ] 12C_TRISE Z7728CHIAY,

19.3.4. 12C pER

ABRT, 12CEORRTIEE slave 2. M slave IRIUHEE] master Rz, FESE—MERK
1%,

ATFEIERIRF, YRTE 12C_CR2 HFaPiREZIERAYMA S, WA FIBRELREDZ:

RN/ 2MHz

PRIREX T /9: 4MHz

—BERNEREIASR, 1E SDA & HiRRIRItE, #IXE shift H7F8E, FHESCHAUMENE OARL B
general call itb3k(4N5R ENGC=1)EEVER.

12k N AT R

12C EOEHBEHERFS — MR M.
jtbiitPUEg -

12C #FOFELA TR

o YN ACK #IKMAE 1", MF=4—NRghkiH
o TE(H-EI ADDR i, SIRIEE T ITEVTEN {i, RIF=4-=hikT
HEMERT TRA (HERIRIEL FREEEIENE R RIESFER .
19.3.4.1. M&RI%E5
FEEIEIIFFERR ADDR /S, (WNRMIFPRIRKALLE 1) Slave BEUE (F15) N DREFFR, &£
FIPIER shift ZFes&1XE SDA L,
Slave {ff SCL, EZ| ADDR {i#fi&5kR, HERFFRXEIEESEA DR FHiF:s.
BKEIRZRKET: TXE RIAFREEERL, SNRIKET ITEVTEN F ITBUFEN fi, RF=4£E—/ iR,
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SNER TXE AIENL, BE F— M EUEREERCR, REFMEUESAE 12C_DR H7=8, W BTF(U#KE
{iZ, Slave fiufff SCL, EHZ BTF U##MHEZT (E_SR1ZJ5, BEA 12C_DR&HF=H) .

7-bit slave transmitter

| S | Address | A DATAL | A DATA2 | A | DATAN | NA P |

EV1 | EV3-1 | EV3 | EV3 EV3 EV3»2| EV4

19-3 WRIXESHIEIEFTIE

Legend: S= Start (#214%%14) , Sr= Repeated Start (ESRVFRIASKY) , P= Stop (1ELEKM) | A=
Acknowledge (MIRZ) , NA= Non-acknowledge (A@AZ) , EVx= Event(ITEVFEN= 1 FJF=4Hl)
EV1: ADDR=1, \Bid5tiE SR1 5788, HiE SR2 577855 ADDR i
EV3-1: TxE=1, shift Zi{7&S empty, ZWEZ1F=s empty, [@ DR £77855 Datal
EV3: TxE=1, shift Z57F88F empty, FiEZ/F2S empty, [@ DREFFEE (Data2) 5= TxE
EV3-2: AF=1; I AF 15 0 i5ZiZfI
EV4: STOPF=1%{4M AF {iI5 0 5Fizf
Note:
1) EV1#]EV3_1ZHEMHE SCL, BERIRIMNAZEFTILER.
2) EV3RIRMHFIIVRESRIF RIS RZ BTSN
19.3.4.2. MIEUSEE

KR EER ADDR [, (ANRMIFTHHRIRALE 0) slave H@IENEBBAIEFEEM SDA #2
WRIRFT5F7 DR FFes. 12C EOERKRIBNFTaER T FIIEME:
o NRIRE T ACK i, WF=E—PNRIZhKs
o TEHHZE RXNE=1, HISRIEE T ITEVTEN F1ITBUFEN {37, MIF=4—/ b,

WNER RxNE # &Mz, FHEEZEBGIIISUEER 2RI, DR SEssRmiE, W BTF A#EN, 1556 BTF

(£ 12C_SR1 Z 555 12C_DR &Hf788) ZAl, slave —HHME SCL, (W TE).

7-bit slave receiver

| S I Address I A DATA1 | A DATA2 I A | DATAN | A P

EV1 EV2 EV2 EV2 | EV4

B 19-4 NEWERRIEXFSIE

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledged, EVx= Event(with interrupt if ITEVFEN=1)
EV1: ADDR=1, {@id5%iE SR1, [5i SR2, LI ADDR [UiEE
EV2: RxNE=1, i DR HFe85Ti%
EV4: STOPF=1, Bd5ciE SR1 &f7e8, /55 CR1 S8 LIH%UATEE.
Note:
1) EV1 SHAHE SCL, BEEERNIKHEFFIZER.
2) EV2BR4FFIRARIEZRAT byte (BRI RIS,
3) ZFAFKE SR1HFFHEASE, NIZNENRMEMANREAL, HITTEASM sequence, LIl ADDR
1 STOPF tx&fi, FTERLAT sequence:

9N ADDR=1, g SR, HiE SR2; W1 STOPF=1, 5GiE SR1, BE CRL,

XA BREFRFINER ADDR #] STOPF &I, #eEHANFRBRIE.
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19.3.4.3. X[HiEE
EERTRE— 1 UBEFT/E, master FE—MELEEM, slave {&ENZE AR :
o 4B STOPF, SNFRIRE T ITEVTEN i, MF=E—1 A,
W@id4ciE SR1, [F5 CR1, LYY STOPF MHSEE. (S EERI EV4)

19.3.5. 12C Ft&Ezt

£ Master 1#8x(AS, 12C O BHEURERFERMES. BTHEERDEBHBREHTR, HUMEL
SHEER,

L@ START (RS & EFE THEIAKM, IREHMHENT master 1=,

AT 2 master &z rERAVIRIEIRFR:

B 7E 12C_CR2 HFssPIREZERVB NI S A=A IR
BB iz HIE7es
BiE EFHATAE7Ees
BCE 12C_CR1 Z77281Y PE BE9ME
BCE 12C_CR1 7788 START il 1, FE4#RIA5t
12C HRHRAVM NSRRI E D2

B REETRA: 2MHz

B REERXTA: 4AMHz
19.3.5.1. =4 clock

CCR EFHfFaslA EFHEITER, 74 SCL WSBEFFEEYE. BT slave AlgBAIK SCL{ES, 7 SCL EFHA
F=4f5, master 7E TRISE BFesFm&BEHRTEIZNART, HEREELH SCLIES.
— U8R SCL 2FE¥, BEWE slave IEFEHIK SCL B, SREPITEESE1ETE, HR SCL #iENEIEHE

¥, XEATHIR SCL SHRIR/NSEEATE.,
— WIR SCL Z2EEY, SR HESRFTEL

sCfR b, B slave ALK SCL, M SCL EFHAF 4, 2 SCL EFHAHAN, XHEARIRABBEERE
LERTE)RY. XANEIEEAYRTIEIS SCL A LEFHATIE (SCL A9 VIH BUEHEN) BXEK, BNk SCLMANERAENL
IREEVER, AR ISR T-AE APB RI$h THY SCL . RIRMERAIRARTERIZE TRISE 7385, Fr
AT SCL _EFHRtERNME], SCL RUSRZEIRIFISRE.
19.3.5.2. FHHAS%H

Z BUSY=0RY, iRE START=1, 12CEOEF=4E—1 Start &4, FHIHEZE master RIU(MSL HEL).
iE: £ master I MR E START (i, BELARIFHIERTRE, BHE4 44— ReStart {4,

—B&H Start 544:

o SB{\#EHEN, WIRIRE T ITEVTEN {2, MEF=4—/ ehiff,

master ¥ SR1 257788, B slave tbHES5 N\ DR Z57F88. (Transfer sequence EV5)
19.3.5.3. MHLHHIE A i

FHE slave RUBHNEIE WIS Faa0XE] SDA L L,

o 7E 7 fiitiibiE (AT, EH—MEUEFT,

Iz T — B,

— ADDR IR E R, SNRIGET ITEVTEN i, F4— i,

BE/S Master £ SR1 Z17e8, HIL SR2 &HFes.
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IRIEIXH slave HBUMAYERIEAL, master REFNKIZSEEN, ERFHFNZUEIE.

o £ 7 (tEHECRT,

—ERNREHRER, TRFRENMUBEREL0,

— ERNBKESER, TRFRENMEUN BRI,

TRA iBE R T IR B R ERIEEREE R RIEEE.,
19.3.5.4. EURIE

FERX T HEUANERR T ADDR /g, iR master BT WA S1FEISEUEFT5M DR 728 AiXE|
SDA% L.

Master %1%, BEIE—MIEFHWEAN DREFFS (B EVE_1) ,

ZHUE ACK kBT, TxE (U#HRRHERL, WSRIKE T INEVFEN F ITBUFEN i, WF=4—/4 Flff,

MR TXEWEN, BE F—REBIEREGERZH, REEHIEIEFTTEI DR 57:8, N BTFKEHE
. 1E55B BTE (3£ 12C_SR12ZJ5, BE I12C_DR &7758) ZHl, 12C EEFS SCL KB,
KIS

£ DR EEERHIENEE—NFNE, BITIRE STOP iF~4— M= & (RERI EV8_2), JAJS 12C 12
OB EIEIMER(MSL LLERR).

¥ 2 TXE 8¢ BTF BAT, FEIERARZHHE R EVS_2 SH4hT.

7-bit master transmitter

S Address A DATA1 A DATA2 A DATAN A P

EV5 EV6 | EV8_1 | EV8 EV8 EV8 EV8_2

Bl 19-5 ERIXEHEXFFIE
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, iBiJi¥E SR1, M DR HFREHUE, LIHZUAES
EV6: ADDR=1, i@idiE SR1, i SR2, SLIXFZNAAES
EV8_1: TxE=1, shift Z{7=s empty, ZWEZ1F=S empty, [@ DR Z77855 Datal
EV8: TxE=1, shift 577254 empty, HUEZFes empty, [ DR FH7855E Data2, ZHES
EV8_2: TxE=1, BTF=1, & Stop {ii&5{F=s, JfEH &L Stop iIff, TXEF1BTF #i5=
Note:
1) EV5, EV6, EV8_1F1EV8 2 4, Hik SCLAYRET, BEHMENARHFTIHITE
2) EV8 IR SRIF O ARIESSHREIHITRE. & EVS BRI AR S RiE RN F A RAIT
B, MUMEREER BTF & TxE, XF=EMAF RIS T iBiEE.
19.3.5.5. EiEUa=E

FERIEMHFNSRR ADDR Zf5, 12C #OFANERKERI, EIRIVT, 12C #OM SDA EIEUES
5, FBEEREBASHFEREE DR FiFes. A8NFHE, 12C BEOMRRBITLATERE:

o IR ACK (BRI, RH—MRERKT.
o IEHIRE RXNE=1, #NFRIZE T INEVFEN F1 ITBUFEN {7, W&SF=4—/{ 7k,

WNER RXNE &R, FEERBGHEUEZERAI, DR HFssPHEiESBEMEE, BHEIRE BTF=1,
fEi5bR BTF ZA1 12C ZORB4RIF SCL AR, £ 12C_SR1 Z/5HBiZ 12C_DR FH7a5515R BTF i,
KAE(S
Method 1iZFENRBABIGSR: & 12C #igRMBERPREHHRAIPER
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Master ZEM Slave BWEIRE—1MFHE, RE—1 NACK, #EEINACK T, Slave BERT SCLH

SDA Zkf93zHl, Master FERTLURIZ— Stop/Restart &4,

) ATEBEIRE—NFHEFEE— NACK Y, EEABE_IMIEFHZEEEEE " RNE S
ZJE)WiRiEkR ACK iz,

2) ATFENMEWERREYS, THSRELASE—MIEF O ZR(ERHET RINESHZR)IRE
STOP/START fii,

3) HEFWRANFTE, RANETIELERENFEMENLTFE EV6 ZfS(EV6_1Et, 15k ADDR Z[5).
EETELERMEE, 12C #OBMEBEIMER(MSL A#ER).

7-bit master receiver

S Address A DATA1 AD DATA2 A DATAN NA P

EV5 Eve | EV6_1 EV7 EV7 EV7_1

19-6 75i% 1. FEURIXESAORS
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, &£ SR1, 5 DREFRR, ZMBER
EV6: ADDR=1, i SR1, Fif SR2, Z#HEE
EV6_1: FHEXARESM, (NAMF 1 M ForvEIL.
EV7: RxNE=1, £ DR &7, Z#EE
EV7_1: RxNE=1, iZ DR &7788, 5 ACK=0H&Ef STOP

D MRBENFHEEK, U EARES (1) BHEESE NA
2) EV5, EV6 HfF, Rk SCLAHERREY, BEMENAVRAFIIHITER
3) EV7 REFFISRESEIF D ARETHREIHITREE. £ EV7, B4R A e L aifEmi T EmsTkal
WETR, HFFER BTFE RXNE, XFERNAFIRRIE T EITEE.
4) EV6_1EiE EV7_1 BV sequence MREHBIFTERAY ACK ZEI5THK.
Method 2: MG ZMRAIASEE: 12C HPHEMAPARRSMEER, HEEAEDHN
FIiX/737%, DataN-2igB#E, EUIE DataN-12Zf5, BIFWEAK (RXNEF1BTF #HEN) . A5,
fEiX DR 577280 DataN-2 fi, ;5 ACK{i, LA#ER ACK{ifEf DataN ACK ZRIfiEIE. EltZ/E, L
DataN-2 Zf5, &f STOP/START {iZ, }fiZ DataN-1, 7£ RxNE &fifF, iE DataN,

7-bit master receiver

| S Address | A | DATA1 | A | DATA2 | A | |DATAN—2| A IDATAN—ll A | DATAN-1 | NA | P |

EV5 EV6 | EV7 | | EV7 | EV7_2 | EV7

Bl 19-7 733% 2: N>2 BfFE U RIXET YRS =
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, 5Gif SR1 &1728, B5 DR EFas, imxl
EV6: ADDR, %GiE SR1, B SR2, i&FizfL
EV7: RxNE=1, i DR SZ28 5Tz
EV7_2: BTF=1, DataN-2 {Z{E DR Z5778&h, DataN-1 fZ{E shift {7284, 5 ACK=0, ¥ DR ZFE5hH
DataN-2, &f{i STOP, i¥ DataN-1
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Note:

1) EV5, EV6 {4, HIIK SCLAYKEF, EEHMENAIMFIIHITER

2) EV7 BMFFIAESRIF T ARIXSERBIFITREE, £ EVT, RIS LriE R 1o (Emsenan
WET, HEEZEH BTFARE RXNE, XF=ERAFI2RIE TE.

o 3 MFEEE:

— RxNE=1 = > Nothing(DataN-2 not read),

— DataN-1 received

— BTF=1, shift ] data Z{7a5#B/E full: DR FHFRsfFH 7 DataN-2, shift H7F=8§FM 7 DataN-1 = > SCL fif
%: B LIS BHEMERIRIRIEIE

— BEZEACK(Y

— % DR H788+H) DataN-2 = > IXKEE5] shift HFaEXS DataN AYEIL

— DataN #ZU5ER (with a NACK)

— E START 8¢& STOP {if

— 15 DataN-1

— RxNE=1

— i DataN
AERFERETRS N > 2 A9fA, 1 MFHM 2 MFHHEKN, ZERARNGES, SR

o 2 MFHEINRIIENR

— & POS #] ACK i

— %45 ADDR &I

— 5% ADDR {i

— BEFEACK{Y

— FFBTFHEN

— B STOP{i

— EDRFX

7-bit master receiver

S Address A DATA1 A DATA2 NA P

EV5 Eve | Eve_1 EV7_3

19-8 7374 2: N=2 R R RIERTRIRT 7
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, /tif SR1 Ff7es, B5 DR HiFes, imsixfL
EV6: ADDR=1, %ciiE SR1 17288, /31 SR2 51788, ;5T ADDR fif
EV6_1: FHEXANREASEM, FEEVE T, EHMEMUHREEE, ACK MIZHEE
EV7_3: BTF=1, 5 STOP=1, Z/5iEEMX DR (Datal #[] Data2)
Note:
1) EV5,EV6 {4, HIIK SCLANKEF, EEMENAIEFIIHITER
2) EV6_1RYBMHEFFIAIEBRIFTEEAY ACK ZRIZShK
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o PAFHIBIAIER

— £ ADDR E4E, iEF ACKfiZ
— &% ADDR

— B STOP && START {i/

— TERNEREE(E, 1R

7-bit master receiver

S Address A DATA1 NA P

EV5 EV6_3 EV7

19-9 7534 2: N=1 BFf R RIER IR
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, /i SR1 728, BE DR &H7es, &zl
EV6_3: ADDR=1, 5 ACK=0, 5tif SR1Z57788, /5L SR2 57728, ;55 ADDR i, fE ADDR#EEE, B
STOP=1
EV7: RxNE=1, i DR Z77e8 5%
Note:
EV5,EV6_3 EHSHIK SCLAYREY, EEIENAYIRY sequence TR,

19.3.6. $BIRIKE

19.3.6.1. SRR
FE— M EIEFHEMERE, 2 12C EORNE— MRS LS a NP SRR, AT
e BERR i EIA'1"; WIRIZET ITERREN i, RF4=— i,
o fEslave IHT: HUEWEF, BHRRIEE:
— IR BT Start 44, slave INIR— Restart, HEFhtak{E b4
— IR BSEHIRAY Stop K4, slave IRIEERISIERHENE, ERTEGRERIEE
o £ master ##3{: B4R, RNATINZRIRERIAS. HWEHRGREEEE R LELFRIEHE.
19.3.6.2. FIEKMI(AF)
LEORNEI—NTREMRT, FEMNBHEIR. AT
o AF &N, NRIRE T ITERREN fif, MF=4E—/ ity
o MR EREEI— NACK BY, WVRERHER:
— WNRBLTF slave Bz, BARIUSL.
— WNRZELT master 1R, HFVRERMR— M LERHTE repeated start,
19.3.6.3. {hEEXK (ARLO)
H 12C FEOENENTEEERF=EMEELER, LA
o ARLO U#SFE(FERL, WNRIRET ITERREN fiZ, WF=4— Al
o 12C EOEFEIFIMER(MSL AEER). H 12C BOEXTHE, WELEER—MERTIMESHIMS
ik, {BEALAERBREE master &% repeated start 242 [N
o TS
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19.3.6.4. id%, overrun /R&E underrun(OVR)

fE slave tR\T, WIRZEIEAIEHIER, 12C FOEAERWEERRS, SEESBKEI— 1 FT(RXNE=), B
£ DR HFSEPRI— M FHEBRLBEMEYH, WRESHER,
[lid:p
o REEKRIEIERES
o 7t over IERIE{THEIRAY, THRLERR RXNE fi, RIEXSSMNIZEFAIERE—XRENFD

fE slave tRUT, WIREEIEREER, 12C BEOERREHEN, AT — N FORRMHEIAZE], FHAEEE
EAREN DR H1F28(TXE=1), WAEXEER, LAT:
o 7 DR HEFSETHRI— N FHBWES R H
o FIFNAZFEE AL underrun IZ1TEEIRAT, BWIRNEFBESRKEINEGE. RIXHRIIR 12C BE&tnEER
ERRTIEIEHT DR H1Fe8

FEREFE—NFOR, YREBMR ADDR ZFEESE— SCL EFHEZRIE A DR F17es; WISRAEME!
X, WEKS MZEF S — R,

19.3.7. SDA/SCL ¥4l

o MR FCIFATHFREL :

— RIXEERN: QIR TxE=1 H BTF=1: 12C #OEERRIRFITE AR, DERMPEH SR1, AEIEEUE
SRS 785(DR 1 shift ZFE8E2TH).

— BESET: Q18R RxNE=1 B BTF=1: 12C #OERKEIEIEF D RASINHEAE, TSEFRIHE SR1,
RIRIEEIES 77 a8 DR(DR 1 shift H17as&R2HRY).

o YNRFE slave R HEEIEATHHEER :

— 915 RxNE=1, 7EEWEITNF18I DR IEKEWMIELH, WAL overruniz(T. BEEINSEE—NFHEKX.
— 1R TXE=1, TEVRRE T NFHZIAENZEMEIESH DR, NAL underruniz(T. ERNFHEHES
K.

— IR EE B hs=aEHl.

19.4. 12C HlR
7= 19-1 12C FhifriEk
FRRTER(4 EHRE AN =i (V]
FIANIE K1%E(Master) SB
HEE &% (Master) 8 i3 FLHEE(Slave) ADDR
ITEVTEN
SUEE LE(Slave) STOPF
HiE=T5 (&5 BTF
BENXIEE RxNE
ITEVTEN #J ITBUFEN
RIEENXZS TXE
BELEIR BERR
{hEZESK(Master) ARLO
i 7 ST AF ITERREN
DE/RE OVR
PEC {&iR PECERR
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19.5. 12C 1588
H1FEE0]A half-word 8¢& word i8],

19.5.1.

Address offset:0x00
Reset value:0x0000

12C $E5IE57588 1 12C_CR1)

15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
SV\4_RS Rse Rse Rse PSO AKC S;O ST_;_AR SngTC EZG F;e Rse F;e R;e Rse PE
RW RW | RW RW RW RwW RW V?/
Bit Name R/W Reset Value Function
BHEAL
HWENAT, 12CRTEIRE. EELREM
B, EHHR 12C 5 IMBREN, RERTHIR
15 SWRST RwW 0 0: 12C BT EMIRE
1: 12CHEBRANTFEMRE
iE: ZAATLART error 8 locked JAZSAIEHTH]
gatt 12C, 3N BUSY i 1, ERL% ENIREE
MZYE LESEART,
14:12 Reserved RES Reserved
ACK I (FTHUERY)  THIEWESTZH
728, =f PE=0 RHIEHES.
0: ACK {if=H BRI UFFRRNIEEERITF
FHIN)ACK,
1 oS RW 0 1: ACK iizfER S FREEKI T —F
FHIN)ACK,
iE: POS IREEFTE 2 FHRMEIECE SR, L
ERBEEZ AR E.
77 NACK 5 2 NF15, WRTEBRR ADDR Zf5
iBk&k ACK i,
REfERE, AR EN S5 Fes, 3 PE=0
BB,
10 ACK RwW 0 0: TNZIRE
1. EEENFTRRE— NS, (PR
ML EHE)
FIEFRMFE, RURILIEETIZEFS, &
FINEWSIERMRS, BEHERR, Sz
HERTEEIRAY, MR
9 STOP RwW 0 EERAT:
0: TAELEHAT=4
1. EERFHEREESRRERE R EEE
FLE&H
EMERT:
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Bit

Name

R/W

Reset Value

Function

0: Ff=IEKMreE
1: EHEIFETERSRE SCL 70 SDA &

START

RW

IR,

BB ET IS Fes, RERARMRYE
8, PE=0 R ERTEHHES.

FiE=:

0: FTERIAKMHT=4%

1: ESFERREY

Mg

0: FTERIAKMT=4%

1: HEETRE, FEREREH (FFREEBnh
)#2%| master mode)

NOSTRETCH

RW

ZIERIHRER (Slave) .

2 ADDR 5 BTF iRS#ERIRS, 1ZZAT slave
ZEIFRHRER, BEEENL

0: FUFATEPEL

1: ZIFRHEER

ENGC

RW

T RBIFNUfERE,
0: Z)Fr$E1IFENY, LA NACK Rzttt 00h
1: S HEMEA, LA ACK MERzitsit 0oh

5:1

Reserved

RES

Reserved

PE

RW

12C tRIRYERE,

0: b

1: 12C {sEgE

I NRBRIZAANERETHT, TEHEER
HERfE, 12C ERERAFIRETRRE.
BFAEENERE PES0, FRrARINHESEER.
FEEEXT, BHERZAE, BR8eERZAL.

it HIRET STOP/START {7, EREHEFMXMIZA], REAEHTEEXS 12C_CR1NEIRE, SNEA

BeSEs 2 RIRE STOP/START {iL,

19.5.2.

12C $5I557588 2 (12C_CR2)

Address offset:0x04
Reset value:0x0000

15 | 14 [ 13 | 12 11 10 9 8 7 6 | 5] 4] 3] 2J]1T10o0
Res | Res | Res | Res | Res BUE-EN qE\N/ I;EE Res | Res FREQI5:0]
RW RW RW RW | RW [RW [RW | RW | RW
Bit Name R/W Reset Value Function
15:11 Reserved RES - Reserved
Z e HTERE.,
10 ITBUFEN RW 0 0: X TXE=18 RxNE=1 R, AF=4rhitf
1: 24 TxE=18¢ RxNE=1 [, F=4={4rhly
E4rhiR{Ese.
9 ITEVTEN RW 0 0: Ik
1: FeVFEErhiT

233/288



PY32L020 &% Fif}

Bit Name R/W

Reset Value

Function

HETOIEHET, Bredizh:

SB=1 (Fi&ER) ;
® ADDR=1 (F/MER)
® STOPF=1 (M)
® BTF=1, {Bi&E TxE 8 RxNE &4
® WIS ITBUFFEN=1, TxE &t 1
® N8 ITBUFEN=1, RXNE &5 1

8 ITERREN RW

ERAR{ERE.

0: ZFiERchily;

1: FEIRTNT;
ETEET, BrrEizbn:
BERR=1

ARLO=1

AF=1

OVR=1

PECERR=1

7:6 Reserved RES

Reserved

5:0 FREQ RW

12C TREERATEPIIER,

WAJRFE APB Bt EPSERAYBRCEIZ S Fes, LA
5 12C thilFRZFHIEUE setup F0 hold AJIE],
RANSIFANZERAERR 4MHz (hREEE(, BD
100k) . 8MHz (400k) , RASRERRTHED
1 APB R EhSRER,

000000: Z)F

000001: %)k

000100: 4MHz

. 36MHz

110000: 48MHz
A~F 100100: ZIE,

19.5.8.

Address offset:0x08
Reset value:0x0000

12C BB 1tltEFES 1 12C_OAR1)

15 14 13 12 | 11 10 9 | 8 | 6 [ 5] 4] 3 211 0
Res Res Res Res | Res Res Res ADDJ[7:1] Res
| [RW[RW [ RW [ RW [ RW [ RW
Bit Name R/W Reset Value Function
14:8 Reserved RES - Reserved
7:1 ADD[7:1] RW 0 ORI 7~1 {7,
0 Reserved RES - Reserved
19.5.4. 12C #iE357F52 (12C_DR)
Address offset:0x10
Reset value:0x0000
15 14 13 12 11 10 9 8 7 |1 6] 5] 4] 3] 2]1]o0
Res Res Res Res Res Res Res Res DRJ[7:0]
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[RW [RW [RW [ RW [ RW | RW [ RW | RW |

Bit Name R/W

Function

Reset Value

15:8 Reserved RES

Reserved

7:0 DR[7:0] RW

8 (RS e, O R MERCRREM MRIZAY buffer 1£F3
—Miblt, SBIRTEREKEINERE (RX_DR) . KK
BERERSDEAIEIE (TX_DR) ,

RiLSEN:

LE5—)FTE DR HiFEM (LRSI TX DR) , B
iEshEiEER. —BEERFE (TxE=1) , WNREERAT
BT BEHEIES A DR 51788, 12C EHRISFEIS
SRR

U ERE

BRI NZ DR 5788 (SLFRE RX_DR)
(RXNE=1) , FEREKEIT—1FT (RXNE=1) ZRHE
HEUESFae, BIRTSCHNESIEHRRIIL,

i
1)
2)

fE slave RV, HEERSAE copy HEEST 783 DR
BHARRMES S (J18R TXE=0, BREBAEIES
Z=8)

WNERFELNE ACK fkiFBTARYE ARLO B4, 1IREIRY
FHARSH copy FIFUESFRE, EILAREER

3)

19.5.5. 12C IKEFFSR(12C_SR1)

Address offset:0x14
Reset value:0x0000

15 | 14 | 13 | 12 11 10

8

Re Re Re Re
S S S S

OVR AF ARLO

BERR

STOP

RC_W
0

RC_ W | RC_W

o
o

RC_W

0

O W wm|o

Bit Name R/W

Reset Value

Function

15:12 Reserved RES

Reserved

11 OVR RC_WO0

S E/ RS

0: TI&IRE;

1: HIUSEIRE.

2 NOSTRETCH=1fif, TEMIER FIZNHEHE
B,

FERE P LEI— N (B4 ACK
RIEfKS) | BIESFEENABEEREIES,
NFHEKF TR,
ERFERPUERE— M FNFT5R, 8E
FHEUEB \EIES 78, RAFNFHERAE
FR,

ZAHRES 075k, 5= PE=0 RTEIEHE
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Bit

Name

R/W

Reset Value

Function

T REES RS PR LA FERA
SCLBEFHA, REREIERAMEN, FRE
CRISATIENEEIR,

10

AF

RC_WO0

WE=S SN

0: IRBNEXM;

10 NELW.

SIRBIREINER, BSEIZFFR.
ZABPHES 078k, Bz PE=0 RIFRFE4S
03

ARLO

RC_WO

fhsER (FRER) .

0: REIENENTHZESR;

1 WNEHhEER.
SEOKESRELAHEHIL S — NN, B
BEMZE5FR.

ZBPHES 078k, BifE PE=0 RIFRRR(4S
£ ARLO 2[5, 12C EOEMIREIMER
(M/SL=0) .

BERR

RC_WO

RELHEIRS.

0: FolttamiE (S L&,

1: RHREEELLSATHE.
LEORNEKSRNERSEELRE, BFE
ZE 1,

ZHMES 078k, =ETE PE=0 RTERE4E
3

TXE

HESERAT (RIXRT) .

0: HIESFeEIFS,

1: BUESEFRAZ.

TERIEHIER, BIESFEATHHZAMEES 1,
ERIEMUNERAZ BIZAL.

R SHIEE DR HiFesrlalRizil, SERE
—MERINELERME, 52 PE=0 BTHREHE
ohiskR.

WMRKEI—N NACK, B F—PNERRNFTET
PEC (PEC=1) , ZfAHENL

i EEAE LNBERXNEIES, HRET
BTF RIS AEUE, #BAEEER TXE (i, EF9LtAT
HIESFRNZ,

RXNE

HIESFRIFT (BT 17,

0: HEHFHRNZ,

1: HuESERIE=.

KR, SHIESFERANT, BULSF
2. TERDBUUINES, ZEFea B
KRS E et SR FRIEIRIZ S 7S,
52 PE=0 FTEHRR{H5RR.
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Bit

Name

R/W

Reset Value

Function

¥ HIRET BTF AT, EENEUEARESMR RXNE
i, RALREIESEDE.

Reserved

RES

Reserved

STOPF

FLIERMFQNR (MMER) .

0: ZBINENSLEA;

1: MRS LEFA,

E—NEZRE (IR ACK=1) , SNREEL
Z ERANEIZIERMART, BHSIZAE 1.
RIFIEEN 12C_SR1 FH7Fe8/E, X 12C_CR1 %=
BNSIREEBRIZAL, 3 PE=0 iY, BHE
BRIZAL,

iE: EWEINACK S, STOPF (UASE(NL

Reserved

BTF

FOERERINEAL

0: FHERATH

1: FHERIhER

ETIER MRS BAIZE 7R (X slave 18

X, NOSTRETCH=0fJ; master &z, 5

NOSTRETCH &%) :

— BKE, SKE—NMFET (B8 ACK Bk
M) BEHESFTHESEREIERN

(RXNE=1) ,

— REN, Z3—NFEELOZERE, BEUE
BFESRIEREBENTIEGRE (TXE=1) .
PHERY 12C_SR1 FHfFela, XNEIESFes

SR SIREEERIZAL, HRE—DMRIBTHE

LIERME, & PE=0Rt, HESER.

pa o

FEWEI— NACK f5, BTF UARIE(L

ADDR

HUEWARIE (FE0) AR (WER) .
IRHEEN 12C_SR1 FH1788/E, BIEI12C_SR2 3
FERigiEkRIZAL; X PE=ORT, ERREEERR.
RulitPtEE (Slave) :

0: HuHEARPCECES BRI ;

1: WEIATHELEPUEL,

BURIRIMIELES OAR Z517888Y, general call ith
HEOTES, R ERLZAL,

Note: 7£ slave &RX| T, #EFHITEENEET
sequece, BJTE ADDR &[5, 5CiE SR1ZHF
8%, B SR2 FH7F=R.

hte%ixX (Master) :

0: HMHFRERBER,

1: MUPRIREEER,

7 fiitited, ZUE) ACKB fSEfL

Note: FEIRI NACK [5, ZFFesASWERL

SB

s (ERN) .
0: REIEEIAFEM,
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Bit

Name

R/W

Reset Value

Function

1: BIREHERE,;

—HRIERIASMAET, BfNizEFes.
—IRHHEEY 12C_SR1 FfFeea, XEUESFEN
SBERERIZAL; 2% PE-0RY, HEHE

$

19.5.6.

Address offset:0x18
Reset value:0x0000
Note: B8 ADDR #R-&RI{EE 12C_SR1 BHfFesE B[, HE 12C_SR1 Z/5HiE 12C_SR2 788, HaEE
ADDR fr&fi, A, A 12C_SR1 21739 ADDR U &{/a#E STOPF (\#ia=HY, 12C_SR2E&H#F

B WASRARISE

12C KASZ1FE 2 (12C_SR2)

15 [14] 131211 ]10] 9] 8

Res

Res

Res

Res Res | TRA | BUSY | MSL

GEN-
CALL

RIRIRIR|IR|IRIRIR

Bit

Name

R/W

Reset Value

Function

15:7

reserved

GENCALL

FTEEEiEE (MER) .

0: SRWCEIS HEmFEnL et ;

1: ZENGC=10Y, YR HEIFnattt,
L —ME LGS — N ESRRIRSART,
8 PE=0 B, FEEMRIZET7as.

Reserved

RES

Reserved

TRA

RIEFWIRE,

0: REIEYE

1: BUEERE

EEMIHERNBRNGR, Z5FaaiRiEitit
FHH RIW (ERIRTE.

WISMFESLERME (STOPF=1) , EESHIE
A%k, HESLMPRESKR (ARLO=1) |, B
PE=0 B, EFERZEFRR.

BUSY

REITIRS.

0: 1ERE EXEUEER

1: fERE EIFEH TEURET

ZHNE) SDA 8¢ SCL AREEFRY, BEHE(L.
LHENRE—MELERME, EHES.

ZHFR e aRIE I TRIR BN, S0
WER (PE=0) BHZIERIAME.

MSL

FMER.
0: slave

1: master

—SEOLTERT (SB=1) B, BEHEN;
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Bit Name R/W Reset Value Function
—H R IENE—MELE&H (STOPF=1) |
fPEREKL (ARLO=1) | 33 PE=0RY, EHE

19.5.7. 12C BIPM=FIFEER(12C_CCR)
Address offset:0x1C
Reset value:0x0000
15 14 13 12 11J10] 9] 8] 7 [ 6] 5 ] 4] 3 J2]1T71o
F/IS | DUTY | Res Res CCR[11:0]
RW | RW RW|IRW[RW]|RW ]| RW [RW|[RW [ RW | RW [RW | RW [ RW
Bit Name R/W Reset Value Function
12C TR,
15 F/S RW 0 0: tEED
1: RERE
RERE AR S =SEE.
14 DUTY RW 0 0: PUEEIT: Tiow/ Thigh=2
1: HEREICT . Tiow/Thigh=16/9
13:12 Reserved RES - Reserved
PRIRARERR FRORTEMEHIDINEREL (&
Eﬁ) o

ZOMFEH AT IRE R TRY SCL B,
o IREER:

v" Thigh=CCR x Tpclk

v Tiow =CCR x Tpclk

o RIEMRI:
v DUTY=0:
Thigh=CCR x Tpclk
11:0 CCR[11:0] RW 0 Tiow =2 X CCR x Tpclk

v DUTY=1(J9i%Zl 400KHz):
Thigh=9 X CCR x Tpclk
Tiow =16 X CCR x Tpclk

E:
1. RIFRENSR/IMEN 0x04, TEHE DUTY &
X TFAFHIER/IMES 0x01

Thigh=tr(scL)+tw(scLH)
Tiow=tr(scL)+tw(scLL)

4. IXESERNRBIT ISR

wnN
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19.5.8.

Address offset:0x20

Reset value:0x0000

12C TRISE Z{F28 (12C_TRISE)

15

14

13

12

11

10

6 5 43 2]1]o

Res

Res

Res

Res

Res

Res

Res

Res

Res Res

TRISE[5:0]

RW|RW [RW]RW | RW | RW

Bit

Name

R/W

Function

15:6

Reserved

RES

Reset Value

Reserved

5.0

TRISE

RW

EREAREE TSR LR (i) .
XERINLZIRHTE master mode &, SCL Ri&
[EIFEAYERARFELAT A, XFEMIBRIETIE SCL
EFRSERTEIS >, SCL ERREFIE—MRER
XEINTREA 12C BEHTEERES HIIRAN
SCL LFHATIE], BIKEEA 1,

fign: FREREFRAIF SCL EHATER
1000ns, HNSR7E 12C_CR2 77884 FREQ[5:0]
FEYEZTF 0x08, Tpclk=125ns, M TRISE E
B9 0x09 (1000ns/125ns=8+1=9) ,
IERESAYERRTLAINE TRISE A,
WMRERRREEL, WEEEHEBD S TRISE,
LARER thicn 224,

iE: 3 PE=0 A BEIREZEFe5.
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20. BARLREWREE (USART)
20.1. 1148

BRRLS RN ARR(USARTIRM T —FRIERITESHER TUANENRZ S BB THIRRIUAIIMNRREZ
[ERHTENTEIERR. USARTHIBDERATERA SRR B C R RILRE,
ExFRLSREBENFNTIRLEE. SEARITELEREE.

. USART £ZE4514%

EWNTRLBE
NRZ &
AIECE 16 ZaE 8 {FILRF, IEBINEREMNNHSRENREYE
RIEFHEWEE R RIERITE, &=L 4.5Mbit/s
SpEsES
AYRIENEUERE 8 s 9 iz
BIECERYZLER (1868 243)
SR SRS ERAIRT S HINRE
AL T i@,
IRSZRYRIEFOHER I EREAL
TR
e
> I buffer i
> &% buffer 8
> (R
B EERIGIEE

> RIEREG(L

> XSRS
B ERSHIHTR
CTS &
BEEES7R%
el lSts 52l
iR
IR
DRI
UoRUEIES
m ZOMERSEE
> ANERMHEARIUES, NHAERBEIUARRENMRIUGREE . BT =R UIARESAE T

N
©
N

V V. V V. V VYV V V V
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20.3. USART IgElgik

USART @3 =5 |1 SHASEEREE . (2 USART WABEEVDFER M EIEUER
AN RX)FIARIEZHERL (TX).
RX: BEUESRITH. BIRERAKXFIEIEFIRE, NMRSEUE.
TX: REFIERH. JRX[EELR, HH5IERSZEH /0 imAE. JRE[ENE, FETRIEE
1B, TXSHTEEBEY, EREEE, It /0 O#EN A TR AR,
B SEREREESEEIN A TSRS
— MRz
— MUEF(8 8 9 i), RIKBYUIERI
1. 2RYELEAL, FIERBEEEREMRILER
(ERDBIRIFERARERS: 12 (B 4 (/NIRRT IE
— MRS FFER(USART_SR)
HIEZFE8(USART_DR)
— /NSRS 1FEE(USART_BRR), 12 (IAYEEEGHN 4 [/ N8
ERPSEPEE ISR
CK: &ixz3Adphiath.

165 Bl AT R EHAIET TR, (7 Start (A0 Stop i EiRBESTHAKT, REERERTUERE—
HARADEH—MIEBE), HUERTLAE RX LRIZHHE. XARILARSREHI RS FasrI/ N EBRiR S (Fian
LCD I&zf=R). BIFBEAAIRIEERE 4 eI dRIERY.

T3 ER R R E:
B nCTS: BlRRX, ERRREY, EIRSMEEnERNEN T RNEIELRIE.
B nRTS: RiXiEK, ER2MEBF, KR USART /ERHFEEEE.
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PWDATA ) PROATA
White J DATA REGSTER(DR]

CRU CRU

L
‘ Tran smit data ‘ ‘ Receive data ‘

§ registe T DR) register{RDR]
™ [ — : i H
R¥ []—| Trans !
—-l Receive shift register |

block ‘ Transmit shift register

CK CONTROL r=1 CK

CR3 CR2
| sTOR | cxm[ CPCIL| CPHA| LBCL |

| LEART Acdd pass | | LUE I MI WAKE| PCE| Fa I PEIE |

RTS E: HARDWARE I \j\_n_l | I
FLOW —

CONTROLLER
l I Racamar

TRAMSMIT WAKE RECEIVER Gk
CONTROL COMTROL

CR1 SR

FXM Ef R
(oo L e o[ o] oA ol o[ w ] = ]

USART INTREEUPT
CONTROL

URPLUNT

USART_BRR

TE " TRAMNSMIT RATE
CONTROL

Transmit clock

| DY _Mantis sa | D _Fraction

s a o
RECEIVER RATE
RE —*™ COMTROL

Conwantional baud rake ganaration

20-1 USART #ZE&|

20.3.1. USART $¥{iFmA

FIALUBITIRIE USART_CR1 FHFasAI M 7, LK 8 8k 9 fi. TEMAHAIE, TXEISTRETF,
EE AR TR,
FRFFSHRNATTEE 1AM e RBREEN, EEIRESE TR T IR aM( TRINEIEE
BT EIE AR
AR SHEAAE—MUEHRRSERKE 0 (BIFELEERE, 12'0). EMARSERE, RiXEHE
A 18 2 MELEAI( )R B REIANL,
RIEFHRA R —H BRI R ERR IR, JRERFIRWERAIEREN D BIBENAY, DBIAEFERI T,
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9 bit word length(M bit is set),1 stop bit

Data Possible
frame parity Next Next data frame
Start

bit | Bito | mits | sit2 | Bit3 | mita | sits [ site | itz | sits

it start
| Stop bit

bit
[y
Cloc ] L

Start

bit
— Idle frame J
Start
Break frame i
Stop bit |_

bit
** | BCL bit coptrols last data clock pulse

8 bit word length(M bit is reset),1 stop bit

Data Poss!ble
frame parity Next Next data frame
Start .

it
bit | sito | sit1 | sit2 | B3 [ sita | sits | Bite [ Bit7 [s10p | bit

bit
ClocK '_**_L

Start

bit
Idle frame |
Start
Break frame | i
Stop bit |_

bit
** | BCL bjt controls last data clock pulse

20-2 FRIRE
20.3.2. A%

RIXFRE M AAPRERIX 8 Uk 9 (UAVEUET. JRIXFEEM(TEMIRER, RIEBFFRPIEIE
£ TX I i, HBNAIRT SRRk CK B L.
20.3.2.1. FE¥RIE

£ USART &ixHAE], £ TX S LB HEIRIRIEEMAL. FEIEIl USART_DR HFsmEa 7T —1
IR LB fres 2 [EE hEs.

BYNFRZAEE—MEBFREAA; ZFIRENELL, EBTERE. USART XIFSMELEAAVED
&: 1502 MFLEAL
E:

FEEUREMEARAREENI TE (7, BNEHEIA TX I ENEUE, BARERITEESELETE. EEERNS
RIEUEEEXR,

TE (U#ENE B RE— P2 H,
20.3.2.2. AJECERYS L

BEE NN FRIRERE LRI R LABIT 6 S e 2 BIfL 13 i Twiz.
1) 1ML ELERIERIEIAE.
2) 2 MELEA: ATRTFEM USART 1R, BRI ARIATE AR,

RIEIE TIELEAL
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WrFFILE 10 RMEEBSF, SERELEAI(Z m=0fY);
AT EART 10 8¢& 11 {).

#E 11 (BT, FIRELEA(m=10), FeJEeEHE

Data

Possible

a) 1 stop bit
Start

frame

parity
bit

Next
start

Next data frame

| bit] sito | sitr | sit2 [ B3 | sita | sits | site | Bit7 | qp

bit

Start

JCICC I I B S
b) 2 stop bit Data Possible i ¢
frame parity Next Nextdata frame

bit

it
| bit| sito | sit1 | itz | 8it3 [ sita | sits | site [ Bit7 [ 2stopli

tart
i |

20-3 Fe &= 1A

BELSE:

1) iBI37E USART_CR1 &7785 EE{U UE fKEIE USART

2) 4@%2 USART_CR1 9 M ABREMN FK,
3) £ USART_CR?2 Hh¥RFE(E LEAAINIEL.
4) FF USART_BRR Z{Zesit R EKATEITE,

5) I¥E& USART_CR1HRY TE fiI, KiXF— T HMERSEREIRAIX.
6) IEEREAEIESH USART DR 72 (ahiESE TXE (i), ERE—EPENBERT, ME8MIRE

REEES LR 7.

7) £ USART_DR HFSHTEARE—IMIEFE, B5F TC=1, BRI~ —MUEMAIERER, SFE
KA USART EiREHNEFHUEN 2RI, FEMAMERER, BRFPARE—XER.

20.3.2.3. BFEPIEBIE

BT TXE (S RE I EES 7SR ERTAMAY. TXE MAEHRIRE, BRHA:
HIECEN TOR BXERAFFRE, SERXEETHA

TDR HFafin=s

T/ SUET LIS USART DR SEEMASE S5 caIlEEE

SN TXEIE (AKIRE, ARSI =E— .

WNERIET USART IEFEAIXEUE, X USART_DR HESMSIR/EIEEIETHE TOR 57788, HELRIEH

ERICIZ AR S BB T=R.

WRILAT USART ;@ EERIEEUE, TR, X USART_DR SHFN SR EEECEUERHE A

7e8, BUBERMFS, TXE AZEMEELR.

LM RERA (ELEAAER)FRISE T TXE i, TCAAEERE, MR USART_CR1 ZHFE4HI TCIE

(R ERR, MSF=4ERiT.

£ USART_DR HESPEANTRE— 1M EUEFE, £XF USART R ZBIEIR Bz HIRsH RIS

HOFNTE)ZAT, BRFTEERF TC=1,
{ERRTFIEHSREBR TC AL
1. {£—IX USART_SR 1788,
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/ Set by hardware

2. 5—X USART DR Z7FE8,
iE: TC A LABIHHXES 0%kiEkR. WEETAXRIEFESEPSBEEN MER.
Idl
preanible Frame 1 Frame 2 Frame 3
TXline HEEEEEEEREEEEEEEEEEEEEEEEEEn
Set by hardware cleared Set by hardware cleared
TXE fl /) by software by software
% /-\ r\ Set by hardware
USART_DR| F1 X F2 X F3
TC flag K j /‘
| / j
Software Software waits
enables the Until TXE=1 and writes F2 TCis notset 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
. . Until TC=1
into DR into DR

20-4 TC/TXE behavior when transmitting

20.3.2.4. ERFS

B TE 515 USART ESE— M EUEMAETAIE
-

USART BJLUHRIE USART_CR1 9 M 42U 8 8k, 9 MAVEHE=E.

— =R

20.3.3.

20.3.3.1. FHARHE
£ USART 1, WNERFBAH—MFIRAIRIEFS, BBARIASMNE—NRIAAL. 59!

X0X0000
RX state Idle Start bit |
e W e
g 11 T T T T T T T T T 41D T TlTHTBTMTIST T
s?:::;}:ie T T T T T T T T ‘t TQ T10T11T12 T13 14 T15T16T

i \ i i [
i i i i I
P i i 6/16 P
P i i P
i i I
' ' 7/16 ! ! 7/16 ! !
P i i P
' ' iOne bit '%ime i i

1 1 1 0 X 0 X 0 X O 0 0O 0O X X X X X X

Falling edge At least 2 At least 2
detegctioﬁ bits out of 3 bits out of 3
at0 at0

& 20-5 FFHANHEN

1110X0
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MERZFFIATEE, BBARKIRER HERANHEEISRIRS (R EIRSA) FF G, MR 31K
FEREBAO(TESE 3. 5. 7{UMISE—IRFHE, FES 8. 9. 10 RIFETRREESS0), ARG, XAt
RE RXNE #RE&AL, R RXNEIE=1, WF=4=HhlT,

WMERFR 3PMFHERENE 2 1N2 05 3. 5. 7 AIRFERSE 8. 9. 10 fIAVRIEER), BPARIARIR
EEMH, BRRIRE NE BEIRERL, MEREHEXNEM, NPLERRMATUERE, Bss<RRI=H
WEREIRENRD).

MBE—IR3NRERENB 21205 3. 5. 7ASRERE 8. 9. 10 ASRER), APARIBRI
REEH, BRSIEE NE BEFIREAL
20.3.3.2. FIHEI

£ USART #2UtAE), #IRMISRIEERAIETM RX i, AIERE, USART_DR HFsa8 &
BT RER R AN A S Fen 2 E,

EELE:

1. %% USART_CR1 &77s80 UE & 1 K& USART,

2. #mF2 USART_CR1 {9 M fIENFK

3. £ USART_CR2 HRE(Z LA/

4. FIFERASERE51758 USART_BRR EiRAEHIRIER,

5.1%E USART_CR1 I RE i, BEHEIES, eI

BRI R R -

o RXNE &I, BRIPBMNSEFRENASHIERLS RDR, BAIER, $HECKXBEKETUSIEH (EE
S5ZBXAEIRITE).

o YR RXNEIE (IR E, F4FH#.

o FEIEWHRIEANFIGNRINGEER, IREEEHEIR, SRR St

o TEEREIMESETNE, BRI USART_DR 778858 RXNE fiLElR. RXNE iRGSHEAILABENEES 03K
iBfR. RXNE \WRE F—FRAIBKERAIWES, LUBRIEHER,

TR EREUER, RE IAROZIEENI. IR RE (ERKITHES, HRIFDHIEKHEX.

20.3.3.3. FHES

S—REACNEIRS, EMELBRAEREEBEUEM—F, (B3R IDLEIE (MARRERFE— 1.
20.3.3.4. SRR

WER RXNE BRBHEN, MIEREI— TR, WAL RHER. $IERES RXNE (ST R NS
([ZFerik 5% RDR HFes. RXNEIRCEREKEIBNFOEMEMN. IRT—IEIESHKE], RXNE
INEERN, mEERITE,

YRR
e ORE (&1,

e RDR ABFHEASEK. 1E USART_DR FHiFe8{8e5 25 cRIRIEHE.

o BAFFETLARINASEHES. BERIEREIEEIEEXK.

o MR RXNEIE IR B8 EIE #WigE, FHiF=E.

o FHATY USART_SR #1 USART_DR Z/Z s, SIS ORE {1
IR & OREfIE(IRY, RPEDH 1M IREEEKR. ERMETEE

o 1R RXNE=1, t— " E3EUEEAERIKET7eS RDR £, AJLAKIES,
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o YI5R RXNE=0, XEHRE L—1EXEIECEMILE, ROR EZRERANEE, H E—ME3EIEE RDR
FPAIEENRIRS SRR R (IR E XA SRR, MEIRERERE. EIXFFIHAE({E USART_SR 1785
1Ei5(E)F1 USART_DR iR Z [E)IZWNEIFHIEEE, HMERIERIRERE,
20.3.3.5. IR EEIR

(ERITRAERA(RPEIURIY), B XA NSRS SR TEIRIRE.

SH

1
1
RX line | |
1
|
Sam:pled'valu:es !

e DL EET I D )

clock :1 2 3 4 5 6 7 :8 9 :10 11 12 13 14 15 :16:
1 i i 6/16 i 1

1 1 1 >
1 1

1
1
7/16 i i 7/16 d
1
1

< ,l le
1
1 1

< iOne bit time
1 1

[ 20-6 1N FSAIEUEREF

7 20-1 R A RUEESR T

RHE NE K& EURNIE HiEsBE
000 0 0 Valid
001 1 0 Not Valid
010 1 0 Not Valid
011 1 1 Not Valid
100 1 0 Not Valid
101 1 1 Not Valid
110 1 1 Not Valid
111 0 1 Valid

ezl IlaslvalEr=T
o 7£ RXNE {9 EFHRIRE NE tr&.
o TEIEMN IS FaaEXE] USART_DR Z77s5.
o ERNFTBEBENRT, IREFEFE. A, EA NEIREARF] RXNE iFE2RINHIZE, RXNE
BreErhliT, EZEPRBERBRT, MRELKIRE T USART_CR3 FHFesH EIE i1, Br=E£— .
SEiEEHH USART_SR, FiEH USART_DR &1Fs%, &5k NEREAL
20.3.3.6. IR
LA E R A LR R IR :
BT SERS LHAERENER, FEIEAGSEETHINAE_ EERKEREIHE.
R A E R -
o FE (RE (B
o TEIEMNBIZFEE1XE) USART_DR ZH7Fe8.
o TEEAFTSIB(SRT, RBP4, A, XAMIF RXNE UEREIRE, EEE=4ETl. E3E 0888
EERT, WR USART_CR3 17 EIE (I ERANE, Hr=EHif.
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IFFFHATIE USART_SR 1 USART_DR Z7Z280YiEiRfE, TSN FE i,
20.3.3.7. {EUSHARAY I EC B AYZ LE (S
BEWERE AT B E R LAY E LRI N T LABI 15 251788 2 AIEHIACRECE, EIEFEEL
B, AT 18219
B 1S X 1AMELERIAIREEESS 8, 5 9 F15E 10 KA LT,
B 2B 3 2 MELERRIRERES —ELLUAIEE 8, 55 915 10 NMRERTHM. MRE—
EIEEE R — M MEEIR, WHERINSERIEE. B MELUABREMER. T8 — ML
(ILESRAT RXNE FR iR E.

20.3.4. DELBISEREE

D ER ISR A BRI RIX BRI ERTE USARTDIV RYEEEA/ NS S 728 R RYENAR BRER.

Tx / Rx R4S =fCK /(16*USARTDIV )

XERY fCK 2LIMERIRTER USARTDIV E— NEHEMEAEL. X 12 fIAYEIZSETE USART_BRR
Bfres.

iE: EEAN USART_BRR Zf5, ARG SHRRS FalmESiR. Bit, FETBEHT
R AR S eV EE.

A{IM USART_BRR FH1F25(H15%) USARTDIV

5l 1:

YNER DIV_Mantissa = 27, DIV_Fraction = 12 (USART_BRR=0x1BC),
Ty

Mantissa (USARTDIV) = 27

Fraction (USARTDIV) = 12/16 = 0.75

FrlA USARTDIV = 27.75

5l 2:

3K USARTDIV = 25.62,

MAa:

DIV_Fraction = 16*0.62 = 9.92

RIEIEESUE: 10 = 0x0A

DIV_Mantissa = mantissa (25.620) = 25 = 0x19

F2, USART_BRR =0x19A

5l 3:

3K USARTDIV = 50.99

MAa:

DIV_Fraction = 16*0.99 = 15.84

BIRARYEEUE . 16 = 0x10 => DIV_frac[3:0li&H => SHH{AINEVINEER >
DIV_Mantissa = mantissa (50.990 + i#{i) = 51 = 0x33
F2: USART_BRR = 0x330, USARTDIV=51
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AR FpcLk=36MHz FpcLk=72MHz
ETRIFRSERS ET RS ER
Fe Kbps SCFR RE (% SRR RE (%
= P chE(E <= (%) chE(E <= (%)
1 2.4 2.400 937.5 0% 2.4 1875 0%
2 9.6 9.600 234.375 0% 9.6 468.75 0%
3 19.2 19.2 117.1875 0% 19.2 234.375 0%
4 57.6 57.6 39.0625 0% 57.6 78.125 0%
5 115.2 115.384 19.5 0.15% 115.2 39.0625 0%
6 230.4 230.769 9.75 0.16% 230.769 19.5 0.16%
7 460.8 461.538 4.875 0.16% 461.538 9.75 0.16%
8 921.6 923.076 2.4375 0.16% 923.076 4.875 0.16%
9 2250 2250 1 0% 2250 2 0%
10 4500 A<oJge AoJgE AoJgE 4500 1 0%
iE: CPU RIBTHSIEHIE, NE—SERERIMRERE. TLUARIRYRISER FIReJUARXABEIREEE,
20.3.5. USARTIEEBRZE
REHZRINH RSN TF USART BERINEREB R ZATEE, USART BRI A REIEE T
1E. EIIXETHPRES:
B DTRA: AFARESBIREM NS (BIE KX iRIRHEAITL)
B DQUANT: SRR R AR E
B DREC: EWESIHIRHEIITL
B DTCL: AFER&RTENTH(ER ZEHTHASEHRETENESENE, SHETRERNFZBN
A—EEFTIERR).
EEHE: DTRA + DQUANT + DREC + DTCL < USART HEWENRZEE.
SIFIEFEZKENE, USART BINBNBLESTRABSZHET(, BT NiRiERE:
FH USART_CR1 Z#7=809 M fIEXAY 10 5 11 A=A FHKE
EAFERDERERTE
2k 20-2 DIV_Fraction 3 0 Bt USART EWEBEHNBTEE
M bit NF is an error NF is don’t care
0 3.75% 4.375%
1 3.41% 3.97%
2% 20-3 DIV_Fraction 3E 0 BY USART 12K BRE
M bit NF is an error NF is don’t care
0 3.33% 3.88%
1 3.03% 3.53%
20.3.6. USART B#liBiS=RIg
USART BEBET—NERTAURK, 1NFBNIRE USARTX_BRR H7esiYE. BaliliFRIGNEL TS
SEERLH:

1) REETERIERIARIA
2) RRIEEFEREXMEEEAREER, 2 S ERAUERTMRENBR T, REEMIVRITE

ISR SR AUBITERRE . (S HusR 16 R F A ICK/E5535FHCK/A6 ZFEH
EAEBRITRIEN A, BalRiFREMEIISIRIER (BT USARTX_CR3 F7asHY

ABRMOD[L.0[{U#i%#H) . BEFTARRIFAEN, BRI,

EXERRATRENT, TR ERSEERIEIESHRNEIUR, SRNERSIRZBIHITIIL.
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LRI :

MODE 0: {HaLA 1 FHAM=, EXMER T, USART UERIBMIEE (THEEILEFHE)

MODE 1: {HAJLA 10xx (FFAHI=RF. EXFMER T, USART UERBMAISE— M EURMNNEE. ZIE
ETREOEITREOZERT, LRRESRES EFHER FNRIFAIEE,

S5— 184 RX | transition B EHSFHITIHIT. TR RX LAY transition i[RBSHENERSIEY (1
K ESET bit O ITEAVRAEE) , War-4HEiR.

EYERERENZET, USARTX BRR SESEMNEITE— non-zero {4SZ(EHTHIAL.

BT &I USARTx_CR3 Z57785fJ ABREN {iZ, AJLABIEBmNEARRIGNINGE, USART 1§55 RX £RYSE
—NFRF. Bl USARTX_ISR Z1785M0 ABRF in&, T/~ T BolifERGNNTERK. WRERNLE FRBRE
8, BRI IERFH T AREMRIE. EXFERT, BRRAMETREKIEIR, ABRE SSIRIRGAMEHE
B, MRENEESBMRERGITBEARGRS (IEEATE 16 #1 65535 MIHFERIZ A@16 fOEREF) |
ABRE fHRBRKRE.

RXNE G B TIRENTER. ELUEREENZ], EalkiFRalnse@d S ABRF inE (BEE
0) EREHE,

Note: SNREBNKAHARE, 5% UE, BRR {ERJREMHAKIA,

20.3.7. B IERBIE

@id USART AJLASEINS AL ESRBIS (111 USART EE—RKE), BHIIIEA USART IRETLIEE,
BRI TX HFIE M USART MIREAT RX BINTEIERE; USART MIREEEM TX MHiBiESE—E, FEM
FIREH RX BINIEERE.
EZAMESERET, RINEEFERBHRSUIBRKE T, KW EENEdE, XEHRATLUR S
FESU AR EE S SHRAIZ R USART IRSZFHE.
FESUANRE S AT E THAIMER. ERHERE:
(HAEKRS ARSI B,
Frafel hiTEsLE,
USARTx_CR1 E7F8HHI RWU & 1. RWU RAILRER G E eSS ER MR A FTHEREBA.
tRIE USARTX_CR1 Z77885hH) WAKE DIRZS, USARTX BILARZF/TiAFENGIR A S,
BN WAKE U E61: #H TR,
B 90R WAKE (AFIRE : TR,
20.3.7.1. EHRBLIEMN(WAKE=0)
L RWU 5 1B, USART BENEREAMET(. SENEI—RMET, SHIREE. A5 RWU FEHEE,
{82 USART_SR Z1728PfY IDLE fHAREE, RWU IRFILIMIRMAS 0, TEILSHFI Az RS LA N SkIGEE
FH N\ ERERIER— M F
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RXNE f RXNE f

RX Datal|Data2 [ Data3 [ Data4 | IDLE | Datas | Data6 |

RWU Mute Mode | Normal Mode

RWU written to 1 Idle frame detected

20-7 FI TR L NRTERBAMEL
20.3.7.2. {lit#RiE (Address mark) &l (WAKE=1)

EXNMERER, IR MSB 21, ZFPHIAARMN, BUHIAANZREEE. E— N MEut=755, BfRElR
ERHUHEUEREAAE 4 4 LSB 1, IXA™ 4 (I EE RIE B SR, I EsaIitbi iimiETE
USART_CR2 2172819 ADD,

MERERRINF T S CRIRIEIEARICECRT, USART #HNBREAMED, LA, RS RWU {i,

BZFBEEARIRE RXNE IRGHEARF4FlTiER, EJ/8 USART BEEERIIER.

LEKRINFT SR NREBIEICER, USART BHREZER. B RWU LSS, BENFTHH
IEEREK., WEIXANTEMIEFTAEIRE RXNE fiZ, ER RWU EHEE.

LR R R S HUERT(USART_SR A9 RXNE=0), RWU IAJLAE 0 & 1, BN, RS ERIEWZ
Bg. TELS ST R RC NSRIGEEFNF N EREAMEICRIAIF.

Inthis example, the current address of the receiver RXNE 5 RXNE f RXNE f
is 1(programmed in the USART_CR2 register)

RX _IDLE [Addr=0| Data1[Data2| IDLE [Addr=1] Data3|Data4[Addr=2] Data5|
, .

RWU /1 Mute Mode | Normal Mode Mute Mode
1
Non-matching address /

RWU written to 1 Matching address Non-matching address

(RXNE was cleared)

] 20-8 FIAAMbIFRCHNAIEREAMRT,
20.3.7.3. BeaaiEHl
IRE USART_CR1 178 LAY PCE {2, BILAEREEHBIEHI(AIXRTER— BB, ZKETHITER
1), HRIEMALEXAIMIIKE, FJEERY USART IETFIE TR,

2= 20-4 MASTl
M bit PCE bit USART fram
0 0 SB—8 bit data—STB
0 1 SB—7 bit data—PB—STB
1 0 SB—9 bit data—STB
1 1 SB—8 bit data—PB—STB

EFHUFRCIREEIR SRRT, HBUIAYPCECRE [ERIEUERY MSB i, MARXORERN.. (MSB 2EIEMF &
ERER, EEERRGMEEELEA)
20.3.7.4. {858

BEGAI{FES—IIRRY 7 8 8 4™ LSB #RLAR BGRB8 EL.
flan: #4E=00110101, B 411, WFIEFRERIL(TE USARTX_CR1 FJ PS =0), BIAHEE 0,
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20.3.7.5. BHRI&

IREERI{FEE—ARRY 7 8% 8 1 LSB HURLAR RIS 1 BN E 4.

fign: ##E=00110101, B 411, WREREFRIL(TE USARTX_CR1FHH PS=1), RIMAERE1,
20.3.7.6. {EigtEst

WNER USARTx_CR1 /Y PCE i EfN, BHEUESFas0EUEN MSB (M BiRaRXHERUIRIE
EERIBEANT, NBEEFRITHN). NREFERIGKM, USART_SR FHFesHRI PEIREWET,
FENER USART_CR1 Z7788H9 PEIE IEFRSIRBANE, P&,

20.3.8. USART [EIZH&E30

B$E USART_CR2 78507 CLKEN fiz8 1, IEEELEN. ERSERE, TIMARREEER
=%,

n©°on

e USART_CR3 Z{7s8+ M HDSEL i

USART RIFRFAERA S RIEEIXN AR EITIEE. CKHIZE USART RiEesATHAIRIL. a0
f=1E(EAE], CK B_LiSBERtEhpkT. #RHIE USART_CR2 21788 LBCL AR, REERE—MNESEUE
NERBF- AR A TR #PEK . USART_CR2 Z1788HY CPOL /i ATtk iE, USART_CR2 7758
FRY CPHA fZ7e1F R FIER/NERRT FhAIFENL.

FERE=RERE, SREIERPRZBILAR REMART SRR, SN CK BYShAERGE.

EEI RS, USART RiXBFIRLSEABTF—E—+F. (BREN CKE5 TX RLH(1RIE CPOL
CPHA), FRLA TX LRYEUERM CK A2 R HM.

E1EIHY USART S TIEA R SRSENAE. R RE=1, HUEE CK LR (HRHE CPOL
CPHARERE LFHERR TIEE), AR HIRNTRE, (B0 S A aF TR BUR TR, 1/16
RS ED),

FE:

CK IR TX f—REXETE. Hifi, RBEMERE T RERTE=1), HERZXEIER(ENEES
USART_DR Z788) 1 12 {Hth, XEREELE REHIENER s — RS E#IER.

LBCL,CPOL #1 CPHA fZRVIERACE, ROZfERIXZSTIRIESEIRERLERY; ShRE T RIXeSaiRILasnT,
XA BB EE.

EVER—KIgSTIRE TEFM RE, LURBMZIESHIEE AT IEIFNRISATIE).,
USART RZRiERRR: Bk EEAREAMARFHRIKERXEE(CK Kizhnt).

RX Data out
TX Datain
Synchronous device
USART (e.g. slave SPI)

CK clock

20-9 USART [EI£E@mBGIF
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Idie or preceding gy M=0(8 data bits) Stop
transmission

2y > > >
Clock(CPOL=0,CPHA=0) —|_|—|_|—|_|—|_|—|_|—|_I—m—|—_
Clock(CPOL=0,CPHA=1)

Clock(CPOL=1,CPHA=0) —m
Clock(CPOL=1,CPHA=1) W

Dataon TX
(from master) Dﬂﬂnaﬂ" t
Start LSB MSB  Stop
Data on RX
(from slave) Lo X 1) 2)3)a)sXe)z
LSB MSB
Capture strobe I I I I I I I I

LBCL bit controls last data clock pulse

20-10 USART ERT$9AS 7 ffl(M=0)

i . Idl t

Idle or preceding g,y M=0(9 data bits) Stop o eon
transmission - - N !
> > > L

Clock(cPoL=0,cPHA=0) — | LTIy
Clock(CPOL=0,CPHA=1)

cock(cpot=1,ceHa=0) U LML LTy
Clock(CPOL=1,CPHA=1) W

Dataon TX

(from master) ﬂnﬂﬂnaﬂ 7 u
Start LsB MSB  Stop
Data on RX
(from slave) nnaanaﬂ 1 :SB
LSB

Capture strobe I l I I I I l I I

LBCL bit controls last data clock pulse

20-11 USART #iERdEhaS R fl(M=1)

CK(capture strobe on CK
rising edge in this example)

Data on RX
(from slave)

tSETUP tHOLD

|

[ R —
[ A

1

tSETUP =tHOLD 1/16 bit time

20-12 RX $UESRAF /RIS ]

20.3.9. ERLREWTIEE

B T#E0BITIR S USARTX_CR3 772801 HDSEL ii%iR, X MERE, TENMMNIIFEES
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B USARTX_CR2 Z7F58f9 CLKEN {i
USART FJLABCE BB LN TN, ERLFNTEAT, TXH RX SIHESHREEE. FHE
H{i"HALF DUPLEX SEL"(USARTx_CR3 iy HDSEL {i)ifEZE N THIEXN TiE(E.
B RX A B
mSREHIRERE, TXDEGEN. Fit, CESRRSHEZREASHERIA—NMAE /0 O, XHE
BRIZ 110 TEAH USART IRB0RY, HAREMRSETSHAGEIHRIEES).
BRIEELASN, BIESIER USART R, HIHRARETRL FRYFSR(GINEIS R — N ohEes). 455l
MR, RENFSHEGATIEE. & TE HIRER, REHE—SRIHIRS T L, KXk,

20.3.10. Tl

FIRA nCTS BWIAF nRTS BIHATLAES) 2 MRFERSRTEIER. TERBAEXMEXNEINTIERE 2 MR
&

USART1 USART2
X RX
!
TX circuit s RTS TX circuit
'l
< RX X
RX circuit RTS crs| | RX circuit
Ll

] 20-13 4™ USART [ER9RH7RI=E
20.3.10.1.  RTS izl
R RTS FIEFIFFERE(RTSE=1), RE USART B ARITFRUGIIOEUE, nRTS A MUERE
), SEWHFRABEUERIAR, nRTS #EM, HIRIAHELEESRIMERIMELEETEER.

start i start
RX bit Data 1 Stt)ci’tp5|d|e bit Data 2 S;?tp

| / E\Datalread ff

f : : Data 2 can now be RXNE
RXNE ! transmitted

20-14 RTS izt
20.3.10.2.  CTS sl
WER CTS iz HI#AERE(CTSE=1), KRIXSSEARIX T—INBIIGE nCTS A, R nCTS BRI
), WP MBS LE(RRAEIBRIESRERN, R TXE=0), BT —I#iErwAHE. &
nCTS TEEIMEREIMEEERTCRN, SRIRMERSEREELERIX,
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% CTSE=1fF, REnCTS AR, BHHEMNRE CTSIF RS, CRPEKBEDEETH
TS, WIENEET USART CT3 175809 CTSIE i, NIFZEch,

CTS

/

CTSf

7

writing data 3 in DR

b

cTS |
transmit data register
TDR Data 2 empty | Data 3 empty
stop n start
RX Datal ||y |/  Data2 |Sb°tp ide| pit | Data3

Transmission of Data 3 is delayed until

CTS=0
20-15 CTS it
20.4. USART HpizR
FE R Y s v {ERERL RIEIEIL
1 RiEHIESFEST TXE TXEIE KX
2 CTS (Clear to Send) dhl#r CTSIF CTSIE K%
3 EIX5Thk TC TCIE Rix
4 BWESFRET (SEURESTT) RXNE RXNEIE 22004
5 Over IEEITITEIR ORE =
6 SR IDLE IDLEIE o2l
7 FERIOEEIR PE PEIE 22004
8 ZAMBESEETRT, BEE. over IEEIEfTAIMEEIR NR/ORE/FE EIE 52004
Fr& USART St AAR— R E.
TC
TOE— )
TXE \—T\
TXEE — ) %
crsE — )
USART
A= s cais
=
piE — D
Bor—
FE
NE
ORE DMAR— 1/

20-16 USART HRiBR{&E]
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20.5. USART F1F=8

205.1. YKESSTESE (USART_SR)

Address offset:0x00

Reset value:0x0000 00CO

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Rse Rse Rse Res | Res | Res | Res F;e Res | Res Res | Res | Res F;e F;e Rse
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1] o0
Rse Rse Rse ABQRR AER AER CTS Rse TEx TC RXNE IDEL OER "ENE NoE
] ] ] W N R RCO_W _ RCO_W RCO_W ' @D "
Bit Name R/W Reset Value Function
31:13 Reserved RES - Reserved
SEPESES RS
12 ABRRQ w 0 ZAE 1 2841 ABRF &, FEIBEKT—M
BRI,
SPESESEIES TN
1 ABRE R 0 L eSS (RSB cESEF
FFHREEIR) BT, BHERIZEFas.
HHBIYS 1 3 ABRRQ H1FeEETIZIL
SIS v
LEMFEEREE (FIRE RXNE=1, T
FREEF=ErRlT) |, & BRI EN
10 ABRF R 0 £ (ABRE=1, RXNE=1, FE=1) BHZ{IHmE4
=g
BT S 1 F USART_RQR 2778809 ABRRQ
(A=A
CTS 5.
X CTSHiAN toggle, Bl CTSE=107, %=7728
9 - RC._WO 0 B LEES 078F. & CTSIE=1H, P4 CTS
R,
0: CTS line (BR%ZE
1: CTS line (EXZ
8 reserved
RS FeETIng.
2 USART_DR HFeaRE xR ismFas,
. TYE R 1 B ENIZSTFER, X TXEIE=1 B, F4hiT,
5 USART_DR HEFR&ETIZN
0: HUEREXRIBNE17EE
1: BUREXRIBAISFRE
(PSS
6 TC RC_WO0 1 ExEuEmseRfE, B TXE=1, NWEEEMNZS
1728, TCIE=1 ES7F=4Erhif,
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Bit

Name

R/W

Reset Value

Function

B{45EE USART_SR Z7788%4/55 USART_DR
Braanemizil (StEEsER) o R
RIS 0i5%,

0: f&ER5TAL

1: f5iX5eRk

RXNE

RC_WO0

RS ESRATIR .

LRI Fea{E&IXE) USART_DR 778, &
HERIZZ 7.

{HE USART_DR 1788, HES 0i5%T1%
fiL,

24 RXNEIE=1 Y, F=4Erbiff,

0: REIEIE

1: BWEUEESLF

IDLE

TS

M IDLE line, B{4+-ENZSTEE, XM
IDLEIE=1 BYF=4- i,

B4SEIE USART_SR Eff7as/aiE USART_DR &
FRREILUBRIZAL

0: FKiGWZ IDLE line

1: #&MZY IDLE line

ORE

Over IEEIE THBIRITE.

% RXNE=1 Y, EBUSFRRPEIEIREIEE
B E RDR SH17aa0t, BHREIXIL
BH55IE USART_SR Zf7Ra/m1E USART_DR &
FeR LABZIZAL,

2 RXNEIE=1 B, F=4Abif,

0: KFF4 Over IEEIGITHEIR

1: /=4 Over IEEIGITHEIR

i ZSFEENA, RDRSERABFESE
X, EBRUSFENRNES.

X EIE=1 Y, 74 ORE AT,

NE

IR R

ERUEIURREIRAERT, B EMIZE TS,
BHSTIE USART_SR Z788/51E USART_DR &
ZEEOTLUEEIZAL.

0: FRIENBRFEEIR

1: IEMEIEEER

iE: % RXNE 5 NE ERF=4RS, NE=1 A=
by, TITEIRE RXNE ARbEi =4 rhy, £
EhesEE T, X EIE=1 i NE=1 &4

FE

RsERIRE.

SHENFAEL. ISANEFEPIEFRRS, B
BER BN,

{455 USART_SR Z7=8/m1% USART_DR &
FRRRILABEZZAL
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Bit Name R/W Reset Value Function
0: RIGUEIMIEIR
1: 1o NEMEEIREY break F4F
iE: & RXNE 5 FE RIRSF=4RY, FE=1RBJAT=4E
s, TIEIRE RXNE fRSad P, 215R%
REMAEHREE £ T iER, NrE TR
R, BHERSRENZEUERNE R, HERIRE
ORE tRfil, AESEPREIMENT, & EIE=1
B FE=1 74,
RGBSR,
LRI R BEEIRAT, B ERLIZE 7S,
I4STIE USART_SR F{7e8/51E USART_DR &
o PE R 0 FRALIETIRNL (EREE RIS
RXNE=1.
X PEIE BT, F=4HHl,
0: RFEESFBREEIR
1: PR ERAGIEIR
20.5.2. ¥EZFFEE (USART_DR)
Address offset: 0x04
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res DR[8:0]
- - - - - 2 - RW [RW [ RW [RW [ RW | RW [ RW [ RW | RW
Bit Name R/W Reset Value Function
31: 9 Reserved RES Reserved
B R EES 7R,
BRTEAREERE, AIESRNEIREE, =
BRRIEHIEIE.,
DR H7e1IE AN SFsRER (— RRE
B TDR, —NEIEWAY RDR) , FfLA DR &HiF=s
SO TR S AR IIEE,
o DRIE:0] RW RN TDR %X_?%%Em%&%‘\?ﬁ%ﬂiﬁiﬂﬁ%ﬁﬁﬁéﬁzﬂﬁ
HTHITAYEO, RDR HEEEMNBASFEE
MRS @M 7 HTEO,
LEHBRIAREF T TRIZIEIERT, 5 MSB {iZ
(bit7 B bit8) BRI, EACHRIGHAML
&7,
LEHBRIG EREF T THEISURIERT, AT
MSB LI EIRIRRIG (L,
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20.5.3.

Address offset:0x08
Reset value:0x0000_0000

PISEEF R (USART_BRR)

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[15:4] DIV_Faction[3:0]
RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW |[RW [RW [RW |[RW |[RW
FEEMFERICUERR, BHEMZE s,
Bit Name R/W Reset Value Function
31: 16 Reserved RES - Reserved
15: 4 DIV_Mantissa[15:4] RW 12'h0 12bit F&#
3:0 DIV_Fraction[3:0] RW 4'h0 4bit /NEY
20.5.4. 541357558 1 (USART_CR1)
Address offset:0x0C
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Re Re Re Res Res Re Res Res Res Res Res Re Re Res Re
S S S S s S S S
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re Re WAK PC PEI TXEI TCI RXNEI IDLEI RW Re
S S UE M E E PS E E E E E TE RE U S
RW | RW RW RW | RW | RW RW RW RW RW RW | RW RW
Bit Name R/W Reset Value Function
31: 14 Reserved RES - Reserved
USART {#g8. Hz(LEFE, USART RS
B HEHEE. ZUBRKEEMNES.
0: USART prescaler ] output Z£1F, low-power
13 UE RW 0 =t
1: USART {#gg
HEEELZE USART_ISR.TC BRI, 7RSS
F UE I, HARIDFEER;
0: 1 start bit, 8 data bits, n stop bit
12 M RW 0 _ _ _
1: 1 start bit, 9 data bit, n stop bit
BErES .
M mute BXIEEES T, AREEMNHREBES.
11 WAKE RW 0 )
0: Idle line MafE
1: HbhHIGEE
AR,
0: FHBRIEEELE
10 PCE RW 0 N .
1: SEREaERE
BB 9bit BY58 9 fi; 8bit RIS 8 {iL,
9 PS RW 0 BRI, REEMNTTEE.
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Bit Name R/W Reset Value Function

0: B

1: &R

PE fhifffEse. FEREEMANES.
8 PEIE RW 0 0: Ik

1: PE Fffsse

TXE HhifffsEge, AU EMFTLES.

7 TXEIE RW 0 0: b

1: TXE HifffsEse

BIRERFHERE. BRHEES,
6 TCIE RW 0 0: b

1: TC HhifffsEse

RXNE HififEge; HEHEMFEE.
5 RXNEIE RW 0 0: &

1: ORE B(#& RXNE Fhitf{sEge

IDLE Hrifrfsfse. HARGERFNES.

4 IDLEIE RW 0 0: ZIk

1: IDLE FlffsERE

BIX(HRE.

3 TE RW 0 0: fEEEEILE

1: f&iX(HEgE

FEIUERE.

2 RE RW 0 0: RWELE

1. BalrfERe, FHAIQN start {7
ERES,

1ZfiIZ= USART &/ mute tR=,
SR mute IBRFS, ZEHFREA; MR
BWEIRRERFS, 25 Feeas. SUNEpREEE
F5 (ithtak® IDLE) HEfFes
USART_CR1.WAKEDbit 54,

0: EWERATIEER

1 RWU RW 0 N . . N
1: BB ORI
i1 FEREIZADHN mute #EET, USART &
EEEEN T — M UEFT, BNE mute 125
T, ABEH idle LG NIGREES,
i 2: HEEAHUERICHE NIGEE
(WAKE=1) , &£ RXNE #E{uft, AEEFRH4
&8 RWU fiZ,
0 Reserved RES
20.5.5. 1541557558 2 (USART_CR2)
Address offset:0x10
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res STOP Res | CLKEN | CPOL | CPHA | LBCL | Res | Res | Res | Res ADDJ[3:0]
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[ -] -1 RW | - ] RW RW [ RW [RW | - | - ] -] - [RW]|RW]RW]|RW |
Bit Name R/W Reset Value Function
31: 14 Reserved RES - Reserved
Stop UL E.
13 STOP RW 0 0: 1 stop bit;
1: 2 stop {i;
12 Reserved
CK pin fsfgE,
0: Ef;
11 CLKEN RW 0 -
1: CK pin fsfgg;
AZHFRSERRT, 1ZAHRE.
APk,
FEtRT,, CK pin A T,
10 cPOL R 0 E)’fiftﬁ pin %JH{:'HT%EE‘T‘&E
0: {EHMES, CK pin AISEE;
1: @&, CK pin AISERE;
ZATERISIER TRTFIER CK pin i HATEEIE
fii. ©5 CPOL—ETE, LAF=4FRrEaondh/
9 CPHA RW 0 HIERR.
0: E— P IMEREENEURRIRG;
1. ENTHMERRE N SURREIRG,;
RE—(UEIRETEENTREEE CK pin i,
8 LBCL RW 0 0: FRfa—{EURAIRTEREKHNATE CK pin #iH;
1: RE—NEUERAERRKTTE CK pin Hit;
7:4 Reserved RES - Reserved
USART ithiit,
3:0 ADD[3:0] RW 4'b0 ZESTFSE BT S TESE mute 183, FAE 4bit itk
pi w2t S v 24|
20.5.6. 154157558 3 (USART_CR3)
Address offset:0x14
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Re Res Res Res Res Res Res Re Re Re Re Res Re Re Re
S S S s s S S S S
-15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re Re ABR- ARB OVER CTSI CTS RTS Re Re Re Re HDSE Re Re EIE
S S MOD EN 8 E E E S S S S L S S
- - RW RW RW RW RW RW - - - - RW - - RW
Bit Name R/W Reset Value Function
31: 14 Reserved RES - Reserved
BRI IEL .
00: M start (UFFHANERIFER
13 ABRMOD RW 0 01: TELEITEEAENE
10: Reserved
11: Reserved
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Bit Name R/W Reset Value Function
4 ABREN=0 8% UE=0 i}, Z&5F8RRE.
SEpESESFL N
12 ABREN RW 0 0: Ik
1: EalRIEFEERE
Oversampling 1&=t,
1 OVERS RW 0 0: Oversampling by 16
1: Oversampling by 8
ZAHXAE UE=0 RIEI4E 5,
CTS HhififERE,
10 CTSIE RW 0 0: EyF;
1: CTSIF FhfifEge;
CTS f&gE.
0: CTS Himi=HIZELE;
9 CTSE RW 0 1: CTS R fFRE. H_BH CTSHWAR O, 7
=EEEHE. W, BEHESAMESTRE,
BES CTS B2 =B,
RTS fs8E,
0: RTS fini=HIZELL;
8 RTSE RW 0 1: RTSHttfERe, KRB buffer RKiFAI A
SER TR, SREERERRE, RiE
BMFEE. RIYLEKEUETY, B RTSEAE
2 (0) .
74 reserved
XTI,
3 HDSEL RW 0 0: FFEMTHER;
1: FWNITHEERE;
2:1 reserved
HiRHTERE.
0: ZiF;
0 EIE RW 0

1: MEIR FE. over IEFIE{T4EIR ORE., I8/

NF RifrfsEaE.
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21.

BITIMEEO (SPI)

AIMEIRITTI T 214 SPIHER, WENINETE—HF.

21.1.

=T

ERITINRIEO(SPYAIFES R S/MNBIREIUHFENT. €W T, RTRPHNHTHIVERE. WEORTLREE
BERT, FAINBNRERELEEIIR(SCK), EAKXRESERERNTIE.
EIRTESHAR, BEER—FNEHIESINELRE T ESER.

N
[y
" B E §E E R E R HE R BB DB HR

. SPI =4S

45 SPI EHEIFD SPI MIETC

3 LEWTRLSEE

2 ZHWTRLSERE (BN EEHELZE)

2XBTEPER (TNAEES)

8 fUa#E 16 fiEHmERE

SEFEEER

BN EENRFEMD IR (TR 2 DI0)

MEZBRE (A9 8 950)

FREAME YT LA R #1T NSS BT F/MWRIEFRAESHE
B fRAERI AT PR MERIAE L

AYRIEAIEUREIRRS, MSB 7ERIEY LSB 72/l

Al SRR S A RTINS

SP| RERITIRSIRE

Motorola &=

a5 [fErhRTRY AR, I8

FNRER 2, TWEA 16bit CHEUEMIRE S sbit iF, FWEJ 8bit) AIERAI Rx F Tx FIFO
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21.3. SPI IhgEHiR

21.3.1. #EA

< APB bus >
t Read

RxFIFO

TXE
IE

RXNE
IE

ERR
IE

MOsI : < f

MISO N

Y

Data shift register

LSB First

FTLVL | FTLVL | FRLVL | FRLVL

TxFIFO

» 0
Communication control
1
SCK I:—l‘ BR[2:0]

|
|
|
|
| SPI_SR
|
|
|

_|€ Baud rate generator [«
el I . S .
! 18 SPE BR2 BR1 BRO | MSTR | CPOL | CPHA I
|| FRsT :
|
| — SPI_CR1 —
| logi | BIDI BIDI X :
Master control logic : ME)D oF 0 0 0 onty | M ssl |
e |
ok ¥
NSS )
&l 21-1 SPI {EE

SPI @I 4 N5 S /MREHAHEE:
MISO: FIRBEHWMNMIEEMHS I, %5 MEMERX TRIESIE, R TSR,
MOSI: FigEHH/ NSRBI, 1Z5 MEFE TRERIE, EAEL M EKEE.
SCK: BOfth, fEAFRENEE, MZEHNEA.
NSS: MIREIEE, BURT SPIFINSS BIRE, 1% pin AJLARBIE:
— EEREIERAIML
— ELEUEM
— RIS EHEIRY R
SPI R ATFE—NENH—NHES MM BRETR. SEBZEDRIREENS: — ENH, 53— 2
WRIS SRR, RIBNAHR, ITLUEFEENS /M REIREF ML NSS (E5.

21.3.2. BFEINFPINES

FARERNNARS, SPIALMER/IMARNEEHTERN. XWEREFER 2%, 3% (F4 NSS man-
agement) & 4% (HE{F NSS management) , BRBEEHENS,
21.3.2.1. 2N TiBIE

HEER, SPIWEERSWN T ERN. MXMEET, FHFMIAY shift 257788, £ MOSIFIMISO Z
18, FEFRMNRFRLER—E. £ SPIHERHAE, HEETIIRHNNEERSAIMEAL. @Y MOSI
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RIEEE, M MISO IKCREMAIEE. JEdREmEiEseak (B bit 4% shift 5epk)  FEEHFIMILZBRNE
BHHERZREE T .

| RX shift register I

TX shift register I

1 SPI clock I
generator }

TX shift register |

|
- I
MOs! MOsI | RX shift register

sck —P  scK f

Master Slave

21-2 W T R/
21.3.2.2. ¥WIiE(S
B3I BIDIMODE bit (SPI_CR1Z{788) , SPIRJLATEEFNTE., FEXMECET, B 11REUEL
FeRENAIMAL shift ZFEeA0ERE. EBTIIREF, £ SCKAIRHE, HIEEMA shift HFEEZELL BIDIOE
(SPI_CR1 Z1788) ®ENAM, AEHAL, EZEET, FHAI MISO FOIMFAY MOSI #ERUEREFBimO
LEHEABRFER.

RX shift register TX shift register

TX shift register

1 SPI clock >

generator
NSS NSS
Master Slave

& 21-3 W T R FHI/E ML
NSS LA (E RN B TR R, BlERY, NSS BaILIAMER. REIZmEmMERERLL
H,
21.3.2.3. B TiE(E
EIIfEF RXONLY (SPI_CR1Z7788) , iR%E SPIERAFERaE RIBWUE, & SPI TEERLE
IR, EXNMERE T, FEEVFIMIA shift HiFesZBRER 1185, 5—XF MISO #1 MOSI AE{EA, BILA
WA A B iR O,
B RREEN (RXONLY=0) : BEBES2XNTIER. NAREERERNKO LES. XN O LA
{EtRAER GPIO,
B EEER (RXONLY=1) : @ISEN RXONLY, RFRJLAZERE SPIiHIngE, fEMHES, MISO &t
HEERe, 1ZimIMEFE GPIO, HfttAIMAL NSS E5BRAT, MRS MOSI kiR, BKEIRNETE
EHEEREBIRTEUE buffer (9ECE. EEHEET, MOSI BIHEEERE, ZinTLARME GPIO, RE

RX shift register

!
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SPI #{EF, A HMESHRIESLAT £, FIERHRIE—%2FE RXONLY Bi# SPE, HEIREH MISO
AIEINTE AL

RX shift register }% MISO MISO TX shift register |
X shlft register MOS| MO i i

| RX shift register

SPI clock SCK f

generator
NSS NSS
Master Slave

21-4 AT BB MA/ER N B
(ERBUTFNAEE MR FU2HEL)

(1) EENFIMINZERTLAGER NSS #HTHHEHIR. BIi%AY, NSSHAILIAEER. AREZmieEmEREt
H,

(2) 7E Rx shift FZsfIMNBREIMNIBANGEE. EER transmit-only I, B SEREEIERANS
BRI AN A R

(3) EiZBCE T, ™A MISO pin &#B#BIE GPIO,

B REHSMANZE (£ BIDIOE bit RAEKZERS, WAEILHEERE) | (2@ simplex BRA LI half-

duplex BIFLE,

21.33. ZMNEE

EF—TMERNREESRIMNEER, AN, (£ GPIO KEE NSS, EHWIETAET
EEFZMHL NSS IR ML, SB5emixXD, ERENFE RN ERRHREL T,
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NSS
| RX shift register I {} MISO MISO I I TX shift register |
TX shift register [ [} MOS| MOSI { RX shift register
? SPI clock b SCK ——P> SCK f
generator
101 NSS
Master 102 Slave 1
103

JUEY TX shift register |

MOSsI | RX shift register
SCK I f

NSS
Slave 2

TX shift register

RX shift register

NSS
Slave 3

21-5 FNS =AM NES
NSS EXFhECE FEENRAFER. VBT SSM=1, SSI=1 35 1E{F{a] MODF &R,
EHFMHAY MISO EZZI—i#2, BB ML ZUEMR] MISO BY GPIO ECE{E I AF open-drain,

21.3.4. ZENBE

BRIE SPI SRR E SRS ENINEE, BNRAFTLAERENER feature, 1% feature BTLURTLRAN
IHE RIS ENT REERNBERR, SFEARIXMEGUR, ZFEREENEHHRAEA NSS pin,

FEXMER AR L SPI T RRNEERAATRERY, EARRRE— M RAIUEATEES HEH.

EHRT, RETHRMEMREMER. —EPRERDIEEG, BECUHEAEIER, FHEERNE
I EIIRY GPIO (AT EHAT RAIML select input, EZIATETSAE, BEEIMI select (EEHRER, =4I
PRI RERTIRE passive mode, HERFFAGHIEFA,

MR REE—ATEERS HIEFIE K, BLPhREMMET=E (BF MODF E4) . AFRFaILARL
F—LERAYPEIETE (IR0 BIRRTE XAYE M REVARAERHER T—R =)
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| RX shift register I I MISO MISO I I TX shift register |
TX shift register [ MOsI H MOsI | RX shift register
? SPI clock :[ SCK -4 SCK I SPI clock
generator generator
GPIO  —P NSS
Master Slave
(Slave) (Master)
NSS -— GPIO

21-6 Multi-F=#], application
NSS FERMI REBRECE AR RN ELR . BRYBMEBFHERE T MISO HitiiEH, [ passive node #ECE
B

21.35. MIEFENSS)HIEE

FEMAN mode, NSS{ERMRERIFIERAN, BEMIBESENIETR. £EH mode, NSSEERILUEAEIHYI
AILEREIN. SIEREAR, SRS ENERE&RsE, HENEHRT, SaTLOREIEMMTIRIMLIE
EES.

BT SPI_CR1 2577889 SSM bit, ATLUSERFEGEE A ML management:

B IR{FNSS management (SSM=1) : FEXANMEE T, Ml select{ES#HAIERAYSSI bit (SPI_CR1Z17:%)

(B3R, HMNEB NSS pin #RERES EAtt R AR,

B 7F{4 NSS management (SSM=0) : FEXMERT, B/ TJEENEE.

1) NSSHtt{#EsE (SSM=0, SSOE=1) : XNMECENEAFANENAIGEA. BHETE NSS pin, = SPI—
FHE R (SPE=1) , NSS{ESHHALRHRIFEEY, HEI SPI# disable (SPE=0) , %
FHRIFAF, SPI FREH{TIXFH NSS ECE.

2) NSS #itH disable (SSM=0, SSOE=0) : W15 MCU 2% EEAEN, XNMRERIFHITEZENRE
1. GNER NSS pin HAIHEHIE, SPIBEAEHN mode fault J)RZS, S B EEE INTUET, FTEMTL
&30, NSS pin {ERTRER FIERA, =5 NSS H{ERT, M#IE,
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SSI control bit

SSM control bit

\ 4

. NSS lutput
10
NSS ] GOIO
Pin [ logic NSS Master Slave
Inp. mode mode
Vdd oK Non active
Vss Conflict oK
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 hardware/software slave select management

21.3.6. @EIER

£ SPIEMHAIE, BFIAIEIRIERATHT, SCK (serial clock) 1#iEEE S ERAIFIREHR(ER
. BHUSTUBURTFATERAEAL. BrEPRMEFRNEUEMISI. AT REBHITEM, EHAMMTAUETRETERANER
&z
21.3.6.1. Clock phase and polarity controls

E@Id CPOL #1 CPHA bit (SPI_CR1 &788) , HMAAILIECE 4 FaJaeAURT . CPOL (clock polarity) #=
FZIL B EUEERATAY clock AY IDLE RZ. IZASEHFIMNERERE. 2R CPOL #81, SCK pin B8
PHPIRZS. NS CPOL &N, SCK pin E=EYHY IDLE R,

R CPHA BRI, SCK NEZMNOGHIKEMIIE—MUEM (MR CPOLEEN, L, BUE
EFHR) . TERTERES USRI, BUEWBIE. N5 CPHAENI, SCK IS —MOGHFRE— MEEIIEL
BRI (FNR CPOL#ER, B TE, BUELFHE) . EZITHEEHIAY, SUEHETE.

CPOL #1 CPHA RES5EHEE 7 HUEmIRRTEIAIE.

£ CPOL/ICPHA BZEZ R, SPI&Jfi# disable (SPE=0) .

SCK fY IDLE SREWIRIIRIH SPI_CR1 ZF17=s bR,
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woo A LT LI LI L LI

S CEEERERERERERE =T
S A
I Y I B

Capture strobe

21-8 FUERI SIS FE
U7 bit IRFFEUR T LSBFIRST bit #IR5E.
21.3.6.2. EiEIHE
J&@id LSBFIRST bit(SPI_CR1 257788), SPI shift 2788 AILURES MSB-FIRST 8 LSB-FIRST, i@idf#
F3 DS bit(SPI_CR2 £5788), MEIEEURMAINER. AL 8 ek 16 (UKE, ZREN TARNIZKENRS
H.

21.3.7. SPI &

XFFEHFIMN, SPIRIECERE/LF—8 ., WTFEANELEY, BREEINEDNE. SHTRENE
W, HTLATEE:
1. S#EXH GPIO F1F2s: BE MOSI, MISO # SCK pin
2. 5 SPI_CR1 37788

1) B BRI2:0JECERITRITE (MUIERAFTE)

2) BEE CPOL#1 CPHA

3) J@iT RXONLY & BIDIMODE {1 BIDIOE (RXONLY #[ BIDIMODE A8EREIATER) , 1% simplex &

& half-duplex {2z,

4) BCE LSBFIRST

5) Ec&E SSM#0SSI

6) ECE MSTR bit (FEZEH NSSEEF, WMRENMEERLLE MODF (iR, E NSS FIFRIRE)
3. 5 SPI_CR2&77EE

1) FECE DS bit, EEREUEMIEL

2) FEE SSOE (MUERAFE)

21.3.8. SPI {HEEEHRIE

HEFEENRIER S ZBIERE SPI ML, SIRAXIELIE, AHERNEURERATTRESRE. MWIRIEES
FEOEFRSETENZR, BEESERAREEE (EFEERRHNE—NE, HENRITHES
SESHER, BEEEHTROBNER A . SCKISSXRIE SPI MFREZ R, BEELE IDLE K&
level (tHRZRIMISIERME)
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Full-duplex 8=, (& transmit-only) , = SPI#f$EEEFE TXFIFO A=, w&EA TXFIFO #iTF—
5, EHNFBE.

FE{F{TEH receive-only &, (RXONLY=1, & BIDIMODE=1 H BIDIOE=0) , £ SPI#{FaEE, E4
FHaER, BIEhszEPERL,

21.3.9. HIREWIHRICTERE

21.3.9.1. RXFIFO and TXFIFO

SPI FrE#iEETENEE FIFO, REN 2, BEI 16bit (ZEHEMIZE/ 8bitht, ZEEJ 8bit) . 1ZHFHYE
{# SPI BEIELAELSEEUERIBFITTIE, HBHLEERT CPU RARAEEIRSHATENTIE, AXFHERERIAY
FIFO, NUfff TXFIFO 1 RXFIFO, XL FIFO #ABERTBR SPI R,

FIFO ROMEEUR FLfEE), 81F: HUEEl (8T, FNT) . HuEmig.

I SPI_SR HZEBRIREBEEFHIE RXFIFO FIARMWISENEIEER. 5 SPI_DR&HFes, & FIFO
RIEMFINREMIE, FAESHENE. Eha4BHES RXFIFO BEXITT. FTLVL[1:0]f0 FRLVL[1:0{uE
= A FIFO SRl S A%,

XJ SPI_DR FHFRA0HEAUEIE RXNE SSHETE, SEUETFHESSTE RXFIFO FEIAZISIE, 2B 4R
K. HRXNE#IES, RXFIFOHHEIANERTH.

B, SERXNEWEN, BT TXE SHEE, & TXFIFO Level NFHRESETLEBEN—FN, 125
HRiswith., BN, TXEHES, FHE TXFIFO A2,

FEiXHERIAT,, RXFIFO AILATE 2 NEEENT,

TXE 1 RXNE B4 &I LB &Eif, PRrAatE.

2 RXFIFO i#RT, IR T—NEuBHIEK, N over EFIETEMT4E. Over EEIETHAAILUBETES
FRRTRIS AL,

WERR BSY (IB7R T 1 MHpiEiEAEREEH T, SIMESEEAYRM, EENIRRIRA SR
ZI8), BSY inERIFERL. BEMRIE N EUENERZE, BSY S{RRFR/\ 11 SPI Clock EEERIEE
21.3.9.2. Sequence handling

—LHUEMATLAEE single sequence fBIERFe—RIER. HARIEHFEE, 2 maser B TXFIFO BEH1E
faI#dE, sequence FHIAFFARELHTT. IFMESHEEVIESAYRM, B TXFIFO X, ASELEFTIMIE
1=,

£ receive-only =5, BD half-duplex (BIDIMODE=1, BIDIOE=0) &% simplex #&z{ (BIDIMODE=0,
RXONLY=1) , £ SPI#fE8eH H receive-only B HELNERIATR, FHHMIZEIFIRE. FH—BESRMEHE
PHESIERNENE, BRIENELET SPIEEXAT receive-only =,

LENMBEBLUESRIET (SCKIES2IEEN) | =REMEEN, FHWwREEEBMIELIERIIEE
N, ZEVER, FHHAEHREBTEREE, FieMaEEEaontth, SEFHFRI, HEEA delay RIEIEE.
EFIRNR, WTFEVHEMNEKLR, 128 underflow (HIRES, RETFMANAIZIBEEF TN EFINIE (B
EMIABER A ERITFEURE) .

B/ sequence WM NSS kT E(E, RERESMIRFHEEEHTERNESN— M.
BMNRSR, REVERNSS EEFIML, BEEREFRENKT, FNERSENEERFINFLEL.
NSS FILARRSRGFIRE G Amf AN EE (F) 28.3.5) ,
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% BSY BN, BER 7 IEEHTHEUENMRE, SEIMNMAZEWRSTHKES, RXNERSEN. &F—
bit #5RAE, FEENEUEMMIFE RXFIFO &,
21.3.9.3. Procedure for disabling the SPI

= SPI 4 disable #2, WIHRERHRFERT disable iftfE. XIFFRZ disable SPI FERREER, EALE
ML, IMNRESRSWER, REFNEFEERI. XMERT (disable) , IEFEHTRIRRESEHIA. £—
5T, disable iR EME—(F LLIELIBIRRITNE,

£WTEE transmit-only RIUF, EFAIASEIHRHERERERIITARZRE. EXMERLT, &G
HEERERE, BHEL. BHYNER packing mode (HRZXE SNSRI, LIKME—LE dummy =75
RE) . AIXEEIVT, SPI# disable ZHl, FIFWRERIER disable fitf. =i SPI# disable fEEHAIE
B, NSRS — M BIEERHT, 8E F— M EUEMFAE TXFIFO §1, SPIRIIHEERRREMIRIERY.

HENEE(ET receive-only 1R\, (EILEEAFPAIE—TTIERZIELIEIMG (SPE=0) . ZREIVT, FHT
%] SPI disable iz,

2 SPI4 disable, JZEWEIRIZERIEWEFHIE RXFIFO 1, IXLEHERMET—IR SPI EREEFIAHHIF
FIZ AR, ARG IEERIERIEEE, EHIR= SPI X disable B, RXFIFO %Ry (fEFIIERRY disable i
12, EBYRRUEULRLERERI SPI F7eE) .

tERT disable FAERET BSY IRE, FEE FTLVL[L0], LIEERERAIRTEN. ERILABISERIRIE
BERERIEMEHITRZERIGER, Flan:

B I NSSESHWRHERE, EHERMTURAIERRI NSS R, =&

B Y5ERCRE FIFO IR EHUERAY, WHTRENEEIMEE CREAEERIEIREF,
IFH3HY disable FRIZE (receive-only HETBRSM)

1. FfFFTLVL[1:0]=00 (iRBEHEELKIX)

2. FFBSY=0 (REHEUEHLIESERK)

3. Disable SPI (SPE=0)

4. EEUYE, HEF FRLVL[1:00=00 (EFEERKEIRVEER)

X FAERE receive-only 1Rz, IEFHY disable fRfER:

1. ERE—EIENYERISIES, BT disable SPI (SPE=0) , FTHTZIKGIE
2. FFBSY=0 (REHZUBEMCHALIE)

3. EHUE, HEFFRLVL[1:0]=00 (EFrEEIEIRIEDE)

21.3.9.4. Data packing

= frame size= 8, {£(] 16 (\ANIESHEGiHAAY, #B=BEaNEMA data packing, EXFPIER T, WEHE
frame 2AFHTRIR, BT, SPIERFMEERIIIE) word [RAZHY pattern, AEEFESMN.

TEHRM T data packing {MEITFR, FERIESHIEA 16-bitifalE, WANSIRMM AR, EEKDT, MR
RXFIFO S{BEHE 16 i, NIZFFISTE RXNE SMEFHIZEIF=4E. {FA%Y RXNE SHEHEE, Hkrs@Ed—»
16 \/i£ SPI_DR 7728, AT 2 NEUEM. e, RxFIFO BHBERNREFIRE T RANSEHRLA RIS
3%, BUEEREX,

fERER, A8 fipaARETHFIINRE— M EUEMEEM®M. A TF4 RXNE B, XT84
E, XTSRS EUEM, BT XREEE Rx_FIFO BHE,
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SPI_DR=0x040A when TXE=1

16-bit access when write to data register

NSS
SCK _”_”.”_”.”.”_H_”_
TXFIFO RXFIFO
MOS — = SPIx_DR
SPIx DR OX0A [P { OX0A i Ox04 i - Ox0A
X H : :
= 0x04 [ SPIfsm ‘ ' ' SPIfsm #»{ 0x04
. )
| &shift &shift !
B B

16-bit access when read from data register
SPI_DR=0x040A when RXNE=1

21-9 Packing data in FIFO for transmission and reception

21.3.9.5. Communication diagrams
AENBE—LHBNNEF, XERENTER. FEEEE. ATEN, RE LSBFIRST=0, CPOL=0,
CPHA=1,
2 NSS B, SPI#fHEE, MHFFEAIESI MISO; 2§ NSS #HREKEE SPI XA MANEEIT MISO AJE
Hl. XFMHL, EERFRRIAIURHT BN BEEN, LMERESEUE. £Ein, X SPI #H{F

1.

BERT, SPIAMELEEI MOSIFISCKISE (BEHE NSS1EE

WA, BILEXEE ERIFESHEEURT GPIO RUIRTE.
EENim, MRETEESLR, W BSY EMZERFEM. EME, BSY (FSEEIEMEEHEERE

DA EEHA.

REHY TXFIFO 2%, TXE EEAWEE.
7£ Data packed mode, TXE #1 RxNE E4-E2AXTHIIAY, B/MMES FIFO AYIAEIE 16bit 5 (until the
number of data frames are even) ., {18 TXFIFO &£ 3/4 full, FTLVL RZ&EE FIFO full level, XFLEt
LABRE—NEE frame ABEE TXFIFO ZBRE 1/2 full ZRITFIE. ZEUE frame LA 8-bit FUAIAISNFHETE

TXFIFO =,

. WNER SPI#% disable, SPIYMEHEM GPIO
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NSS—! ,7
sck U U U U U
| 2 2 2 2
BUSY
D0 e DL e D2 D3 DA
Mos! UEELEEELHEE0RA0CHRECOEN0AEEEEENOLEECOENE
| -
-------------------- | Enable Tx/Rx interrupts |
\ 4 @ software(polling or interrupt routine) control at Tx event |
D
FTLVL o J 10 | 1 X 10 10 (o ) 00
 Thandling
TXE — Notel 7
| : L5
N Dot e Dotl....pp oo D02y o D083y ] Doxa.....
MIsO ﬁ@EQEQﬂﬁﬁﬁﬁﬂéﬂﬂ@ﬁﬁéﬁQQEQﬂGBQEﬂE@ﬁGEQEEﬂ@
software(polling or interrupt routine) control at Tx event |—>
FRLVL 00 X o1 f 10 | oo Y 01 10 01 ) 00

21-10 =E#, full-duplex communication diagram(bit frame=8)
Note1: Thanding B cpu SEIEZ! Tx fifo fir FBRYATIE]
21.3.10. Status flags

NERFEE 3 MRS LIS T SPIREATIAE.
21.3.10.1. Tx buffer empty flag(TXE)

) TXFIFO B RMBHIEHFNERIXRIESER, TXE RS EN, TXERENS TXFIFO level BX, 1%
ISUEEHRIFEEF, BEI TXFIFO level NFETF 1/2 FIFO REA SWRHES. (IR TXEIE

(SPI_CR2) #&fz, MKF=EHUnER, = TXFIFO level XTF 172, Z#KBES,

21.3.10.2.  {EUEHIES (Rx buffer not empty) #R=E(RXNE)

SNER RXNEIE i (SPI_CR2) #KE&Efu, MF=4rhi.
21.3.10.3. & (Busy) REBSY)

BSY IrGHE R ESEMR(EAALTHR), WinERE SPIBERIVATE.

HEHRKIREN1TE, FRIASPIELTERE, B8 M5 EEEATNEEEHREN F(MSTR=1, BDM=1
FH BDOE=0), HZUZHAE BSY iRRIFIE.

R EXE SPIERFHNENURN(ERAR BT 2R, STLAGER BSY iRStailEmeiaEas,
HH LB RE—IX &, ERE &R NATRENT.

BSY irSE I LABTFES ENA S PRSI,

b7 BRI EEIRIU(MSTR=1, BDM=1FH BDOE=0), Zf&HFFiaRS, BSY IFSHET,

YRR A S oA S U
e 2 SPI #71EFfHY disable 12
o EHRI\, =74 MODF=1
o THURI, HEMTH, FTEBEMEIRERE
o MURTN, FEBNMEUEERZE, BSYIREEN 0, HREED— SPIEth/EHEA

[

275/288



PY32L020 &% Fif}

Note: FNE(E BSY RGBS MURAREIZEK. (£ TXE fl RXNE BE&IE,
21.3.11. (&SRS

21.3.11.1.  EEHKB(MODF)

FHEAKLY (MODF) {XRLETE: X NSSIENRINGS (SSOE=0) , NSSS|HMFHEXEET, FiRE
B9 NSS BI#HIE; Bi&E7E NSS SIREEET, SSIMKEN 08T, IS, MODF i BEmIE M. FiE
LT SPIHREBLATHN
e MODF A& '1’, MRIZE T ERRIE i, WF=4 SPI ik,

e SPE #fiig N0, XEEIE—EY, FHEXA SPIEO;
o MSTRA#EEN0, ELRBLIGEHNMNEL,

THERZERTFER MODF {i:

1. ¥ MODF B 1'Kf, $T—IRXS SPI_SR ZFFe810iEa 521,
2. AJ55 SPI_CR1 Zf7s8.

HEBZ MCURIRZRF, ATEBHISMNREFRIPR, WIRSREIZFIRERI NSSH, BX MODF
UBHTEE. EliEEZ/E, SPE M MSTR A LUKERI S IMRIAIAT.

HFLZLER, 2 MODF L 1R, BEARAIFRE SPE F1 MSTR fiL,

BEBRET, MIRER MODF IAREEEN1. A, ESFEEE, —MRFOLIEIRET MODF Y
fBER T, TFMREEN,; S, MODF ZRRAIREHI T £ Mz, FRfEFa L T— NEMEREI RIS
ISR ERRSFIRE .
21.3.11.2. EHER

LEIREENSEMNIZY, FE RXFIFO BRI EfFEWEINEUER, 74 over IEEIEITIER.
MRPHSE BRI ENEELRHEZREIREEE (RXFIFO 7)) | ZBERMaRE.

% over IEEIEITIEREL, FKREIRIEIESRS overwrite ABTTEIITE RXFIFO BUSHR, 1IEI00rEuEs
2%, HEFBERE FRRENEEER.

{RRIEEH SPI_DR Z1728F0 SPI_SR 728005 OVR &R,

21.3.12. SPI Flif

7 21-1 SPI FhHTER

FREREE{t BiHEE (R HIL
TXFIFO 5155 TXE TXEIE
HUERE RXFIFO RXNE RXNEIE
FERNE MODF ERRIE
iR OVR ERRIE

21.4. SP| H1F=

SPI MW AYSZEETT LU T 16-bit 0 32-bit i58), DR Z{7E8374E 32-bit. 16-bit ¥ 8-bit ij5ia),

21.4.1. SPIEHIS7EE 1 (SPI_CR1)

Address offset:0x00
Reset value:0x0000
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15

14

13 | 12

10

8 7

6 | 5] 4] 3 2 1 0

BI-
DIMOD

BIDIO

Re | Re

RXONL

SS

SS | LSBFIR
| ST

MST | CPO | CPH

BR[2:0] R L A

RW

RW

=0 ng B

RW

RW

RW

R
w

R R R
RW wlwlw RW

RW RW

Bit

Name

R/W

Reset Value

Function

15

BIDIMODE

RW

X FIEERTERE.
0: “WELEE R
1: “BAEIEEN

14

BIDIOE

RW

XAt ERE,

5 BIDIMODE {i/—&2fcE "HEWNm" T
ERYE 7M.

0: HEHEIE (RKHER)

1: fEee (RA&AREX)

“BARTEFIREEIRAI MOSI S |H, FENIRSIRS
MISO 3|,

13

Reserved

12

Reserved

11

DFF

RW

HAEMIETC

0: {3 8 fAUEIISTUH T ARIE AL

1: {59 16 RZEUEMMS N TRIZAEIL,

i RBEY SPI&IE(SPE=0)RY, AREGiZAI,
BN,

i 12S B TAER.

10

RXONLY

RW

e

Z{3#0 BIDIMODE {—#S/REE "Weksm" 18
X FRMEE AR, ESMNRENEEF, X
BB E BZE 1, FERERAR
NgEZEhL, EMAEREtEL tE5dE
M,

0: 20T (RIXFHEELL)

1: Zitwl (RElE)

SSM

RW

NS B ETE,

% SSMEfi, NSS 3| LAIEBFH SSIfANE
IRTE.

0: ZIFRHNSEETE

1: fEREEIMIREETER

SSI

RwW

RIEBMIREZILRE,

ZEFEREY SSM=1 WA BM. %5FeeR
TEJ NSS FRYEEYZ, 7E NSS 3|1_ERY /0 #4E
T

LSBFIRST

RW

Mg,
0: cki% MSB

1: FokIX LSB
B TR AR I Z S 7 Es I E.

SPE

RW

SPI ff8E.
0: ZIE SPI
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Bit Name R/W Reset Value Function
1: {$8E SPI
B AR
000: fpcLk/2
001: fpcik/4
010: frcLk/8
011: fpcik/16

5:3 BR[2:0] RW 0 100: fpcik/32
101: fecLk/64
110: feck/128
111: fpck/256
BHUH TR e iz S FaaidE.
E: MUET, SRR frew8,
FIREFIESE,

5 MSTR W 0 0: BEANRSE
1: BEEAFIRE
B TR AR RIZ S 7 Raid(E.
AR

L cPOL - 0 0: ZRMATSHS, SCK {RIHEEFE
1: RIRSHS, SCKIRIF=HE¥E
B TR R Rz S 7 aaid(E.
A PR,

0 CPHA W 0 0: %&?E%:@ﬁb&%—ﬁ\ﬂﬁwiﬁﬁﬁé
1: BUESHENE Z/NTEGTA
B TR e R IZ S 7 RaidE.

21.4.2. SPIEHSESE2 (SP1_CR2)

Address offset:0x04
Reset value:0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
?le_\>ll Res | Res | Res | DS | Res | Res | Res | TXEIE | RXNEIE | ERRIE | Res | Res | SSOE | Res | Res
RW RW | RW | RW | RW RW RW RW RW
Bit Name R/W Reset Value Function
31:16 Reserved - Reserved
MH fast mode enable
0: MW normal mode, MAUESZIE&HIR SPI
clock BHEE/NTF pclk/4
15 SLVFM RW 0 1: M#L fast mode, BISTIEFMHUEZLT SPI clock
EEAE pclk/4
7E: 24 SPI clock HIIEREE/NTF pclk/4 B, —E&A
BEIREIZ S 7R,
14:12 Reserved Reserved
SPI SRR
11 DS RW 0 0: 8-bit HUEMUE
1: 16-bit ZHEMEE
10:8 Reserved
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Bit Name R/W Reset Value Function
REE DX THlfEaEe
7 TXEIE RW 0 0: ) TXE shithr
1: {#8E TXE i, TXE=1 =4 hiEK.
BRI XF=S R
6 RXNEIE RW 0 0: ZRIE RXNE el
1: {8 RXNE Flifr. RXNE=1 RIF=4hlE
FERAPMAT{HERE,
5 ERRIE RW 0 0: FILSERFHT
1: {FREEIRMT, %4 CRCERR, OVR & MODF
9 1ES, PEEFRHEK.
4:3 Reserved RES - Reserved
SS HifEae.
0: ZitrFEA T sSiml, ZREILATIERE
2 SSOE RW 0 ZFigEiEN
1: FEEET ss i, ZREABETIFES
FiREEL,
1.0 Reserved RES - Reserved
21.4.3. SPIKEFF=E (SPI_SR)
Address offset:0x08
Reset value:0x0002
15 14 13 [12]11]10]09 8 7 6 5 4 3 2 1 0
Res Res Res F[Ti'_‘(\ﬁ" F[Fil'_agL Res | BSY | OVR | MODF | Res Res Res | TXE | RXNE
R | R[R '| R R R R R R
Bit Name R/W Reset Value Function
31:13 Reserved RES - Reserved
FIFO RiX level, FE4ER, BHES
00: FIFO &
12:11 FTLVL R 0 01: L4 FIFO
10: 1/2 FIFO
11: FIFO full(3 FIFO R{EAT 1/2, ENARR
i#)
FIFO 2l level, TEHERI, BHEE
00: FIFO
10:9 FRLVL R 0 01: 1/4 FIFO
10: 1/2 FIFO
11: FIFO %%
8 Reserved RES - Reserved
AR,
7 BSY R 0 0: SPIARIC;
1: SPIETFIEIR, SEREXEPIFS,
RS,
6 OVR R 0 0: FoitaHiR
1: FERHER
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Bit Name R/W Reset Value Function
ZEFesHEHEN, SERGFIIEM (L
MT&EFFIARR) .

EER.

0: ForEsinR

5 MODF R 0
1: HIUEER
ZEFRsHREEN, SEREFIIEAL.
4:2 Reserved 0
RIEFE T,
1 TXE R 1 0: RIEZHIE=
1. REZETHT
e\ | SN
0 RXNE R 0 1: FEEIES

0: FEWEPHZ

21.4.4. SP|#EZTF2E (SPI_DR)

Address offset:0x0C

Reset value:0x0000

15 J14 13 J12 J11 J10 J9 8 | 7 [ 6 |5 [ 4 [3 J2 J1 [0
DRI[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
BRIXSEREEIRIEEE.

HUESFEMFA RXFIFO #1 TXFIFO B9REO. &
EiEHUE, LRRIAIE RXFIFO, MESHEE, L
FRifIa] TXFIFO,

Note: BURTF DS U (¥UEmEEELRE) , &uE
RIEHEZUCR 8-bit Bt 16-bit,

X3F 8-bit FHEM, FESTFEREET right-
aligned A9 8-bit HUEFH{TARIEFIZIRY. SR
ete=(, DR[15:81FE4E N O,

XJF 16-bit HEML, HUETIFESE 16-bit Ay,
A DR[15:01EBRIEARIXFIZIL.

15:0 DR[15:0] RW 0
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22. B2

22.1. #ER

A B ETF Cortex-M0+ CPU, i%Z CPU Core & 5% debug FE{tH EINEE.

BEHETRR I ISR

EfES (1BFWim) SnmEdE (BUETR) IHELE. RIZELERT, ARIREBPASHAERNINBIASEZR]
LEar, TERE, RIZFIMNSFILMRER, BREREH T,
ERXIIBEE RIER ENVEERFAK MCU BIEA, JEiRAYEN 2 serial wire, #£ MO+ CPU Core HAJEI
IhgER—E ARM CoreSight Design kit,
MO+ TSR LB 3E, FUEATEBSLERL:

B SW-DP: serial wire

B BPU: Break point unit

® DWT: Data watchpoint trigger
RSB EE T A S R BRI SRk ThRE -

m FEAELSIHISE, SWIO@PB6, SWCLK@PA2
B MCUBIHE (CHHEIFEERI, EHIIMREThE

MCU

Cortex-M0+ debug support

Bus matrix
q System o
interface |
Cortex-M0+ F
Core
swm} Towoe] [ : » DBGMCU
SWCL@ Al Debug AP
22-1 DBG {EE
22.2. 5|19 m iR im O B
22.2.1. sSwD @iz
EiXIEeEXNIROEMY, EFrEHEEERE L,
% 22-1 DBG 1EE
SW-DP SwiifiEO
OIS EE# e EitInee i
SWDIO BN RITEUERN /I PB6
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SW-DP Sw igigtiEn
ﬁﬁ"ﬁl:lmﬂiﬂgﬁ ikjégg .IE]_EthJ/ﬁE glmﬁﬁa
SWDCLK BN ERfThIEp PA2

22.2.2. RiER SW-DP K

EEREMNE (RAESMEE EBEM) , BIF SW-DP BiRO# S EIEAE! IR EH I BMERRY
pin,
M, SRIEMH T XA SWD isORIAJEEY, FRERiIZIROEA GPIO A,

22.2.3.  SWD K ERIPIER ERIFN 4L

—HB SWD iR, T GPIO #ZHgs = 7iIXE MmO, GPIO #ZHISH 7S MLRIE 10 B
RIFRPRTE:

B SWDIO: input pull-up

® SWCLK: input pull-down

R AR _ERIFN MR RE ISNE T & T IS IR FEAYTR K.

22.3. ID KE3FNSENH

A AER D code, #E7F Keil, IAR ET EFFiZ ID Code ({iF 0x4001 5800 itiit) SHFiEix.
o EEBfE, FE{4HEEN flash B factory config. byte i Ox1FFF OFFS8 ithtik, %£%Z) DBG_IDCODE 1788
|,

22.4. SWD g0

22.4.1. SWD Y4B

XENELHRTERMY, FRUTEANRO:

B SWCLK: RBFEHETHRY clock (55

B SWDIO: WHEIEES

IZIN SRS bank FUZ51788 (DPACC 5772571 APACC 57788) HISFIBA. BN ERBEL EWN
LSB-first {&#l, ¥FF SWDIO BN AETE, 2 bRk Ehi (37 100k BRAYEBHE) .

MY PEIR SWDIO SRMMES, EREMEATEL LEESBEHEN, iR FIKRIIER. R
BRET, XNEBER 1 MR E, AT aTLUBIEEE SWCLK SRERRIFEE,

22.4.2. SWD HHYEES

BN FFI BT ERER :

B FHREAIEIEK (8bits)

SR ARIENMNEIER (3bits)
FHaE SR NEIRERIENER (33bits)
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= 22-2 5K E(8-bits)

EeAFT BFR R
0 Start W 1"
0: DPifAa
1 ApnDP .
1: APij[a)
X - 0: Bigxk
1: 3K
4:3 Al3:2] DP (& AP Z517eshUitsit X,
5 Parity LABISIAIREEE L
6 Stop 0
7 Park REHENIRE). BT LREY, B RIED 1.

BHEEEAE (RE7 1bit) IREEREK, WRENAISREIRERNESE.

= 22-3 ACKIRL (3bits)

EASL &R iR
001: FAULT

[2:0] ACK 010: WAIT
100: OK

MB—MEREHEWNR 1 4 wait 3FE FAULT REEE, NEEmATEAZRERRE ACK IRL,

2 22-4 DATA &4 (33bits)

EUAFAL B A
[31:0] WDATA & RDATA BaE iR
32 Ryafz XJ[31:0]HYEH BB (L

INREBMTIRIFRS, R A ERMEE SIE .

22.4.3. SW-DP Ki&#(reset, idle states, ID code)

SW-DP FPIRZSHENEX T SW-DP BYAER ID {LF3. EBiEfE JEP-106 ftf. X4 ID AIEBERER ARM

RRE, FH#EE(I 0x0BB11477 (XIRL Cortex-MO0) .

22.4.4. DP and AP i&/5ijla)

1% DP RUREASHK posted: S AIANATLAMKIZED (ACK=0K) , BRERLISBEEIR (ACK=WAIT)
1 AP BYRF#X posted: XERENIENERBIRREIZEI T—XER. MR TREHTRILEARZ AP

iia), M DP-RDBUFF EZs8sithiF HIRISIZ LR,

DP-CTRL/STAT 772819 READOK fR&EEA™ AP iZi5[@)i#& RDBUFF IZIER (MIERZS AP il

[AIRAMTNEY) IR,

B SW-DP TS buffer (34F DP 1 AP B) , XEEIEHMIRENARTHRE, Bl— " 5iRE. W
BE buffer i 7, SHHMNEIAZE "WAIT” , IDCODE £, CTRL/STAT iZ8i# ABORT 5§, Zfilst

(BEEHUNERTS buffer ZiHAY)
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B BT SWCLK fl HCLK 2F:h1th, HEERMEE (REAZE) FTEMRMEIMNI SWCLK [FH], Ak
HBRERIREENME. JXNESLAEE, XL ERNIZEA A,
H79 LIRS CTRUSTAT Y, LAEAHEEE, MRTMEE (FELB) ZEHM, N fail,

22.45. SW-DP &{F28

4 ApnDP=0 i, ATLAGIEXLEST7EE,

CTRLSEL & ,
A[3:2] R/W Register Notes
SELECT {788
00 Read IDCODE
00 Write ABORT
01 Read/Write 0 DP-CTRL/STAT
01 Read/Write 1 WIRE CONTROL
10 Read READ RESEND
10 Write SELECT
11 Read/Write READ BUFFER
22.4.6. SW-AP FHFsE
Address A[3:2] value Description
0x0 00 Reserved

DP CTRL/STAT 57F28, FfF

B ER—EFEHE VAT power-up

ox4 01 B 9 AP IGOEE BRI

%% pushed LEERFNHK pushed JiFHE{E

B E SRS (. power-up M)

DP SELECTRION Z178%: F{FIEEXAE)EOF] active 4 4 word AYZ57F
BEEO.

B Bit31:24: APSEL: R4 AP

0x8 10
B Bit 23:8: reserved
M Bit7:4: APBANKSEL: 7245 AP %% active 4 4> word ZZ28&
B Bit 3:0: reserved

kG L. DP RDBUFF Ff7s8: ATRHFBAEE—NERFFIGE, BEIRENER

(RRAERHHY ITAG-DP 1#2(F)

22.5. A%t

1&1d core debug 257728, TILAIAIA Core debug, Debug ih|AX L Fes 28T debug ihiRlmE, ftEEHT
EPY N ETFES AR
*® 22-5 NiZAIAEFS

17 g

DHCSR 32bit Debug halting control and status register
DCRSR 17bit Debug Core register selector register
DHCDR 32bit debug Core register Data register

DEMCR 32bit debug exception and monitor control register

TR AGIS NS HI 5772849 bit0 (VC_CORRESET) , #Hf&#E

XEHFEFEINRREN, S, WIHEW EBEMN, S8, ATESNN Hart, FE:
]
B FNELLERIIRSS TR, WiEE
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22.6. BPU BfsEaT(Break Point Unit)

Cortex-M0O+ BPU SCEURML T 4 N mE7e8. BPU 2—E ARMv7-M fY flash ¥NT#0if st (FPB) Block
(Cortex-M3 & Cortex-M4)

22.6.1. BPU Ijjgg

QbIBESRT RSCENET PC AYRTINEE.
£% ARMv6-M ARM ] ARM Coresight Components Technical Reference Manual, LIIX{E&EZ%TF BPU
Coresight ISy s f0fth{i JAIHBILRNG AFPE,

22.7. #iRME S DWT (Data Watchpoint)

Cortex-MO DWT SCHUZH Y 2 4> watchpoint 251788,

22.7.1. DWT IjgE
QLIEERAOBTRSEIET PC AIRTRTINEE.

22.7.2. DWT iERit 8= S HFR

SCIIHURE watchpoint BATTHIRNEREE, thsCIl T ARMV6-M B35 DWT Program Counter Sample regis-
ter(DWT_PCSR), ZZ17e8AIFEINEFEIEAIREE PC, MAREELIEEE, XAEHRH T HRAE ST,
CORTEX-M0+ DWT_PCSR iER 7Bl T &Y SFIRBIAIES.

22.8. MCU i@isti&E#k (DBGMCU)

MCU debug component BRI E RT3
m {EIEEEN
B X7 timer, watchdog #E breakpoint H|ERYAT ¢4

22.8.1. (RINFERARIFASZF

FHNEEEER, T WFI & WFE1ES. MCU MNEINFEER, 5% 25 CPU Clock {£1H,
;& 2R CPU RITHEE,

CPU AFSIF{E debug HAiE], {58 FCLK 8& HCLK, HITFXLUEEIXEERNEE, £—MEHEE, it
IRRSFS. MCU SR TIFIHRIGE, TR EEIFEER TR,

EHitt, ERE NS ERYENRESFRNNS, LIS EETA:

B fEsleeptE: FCLKFIHCLK{3#AB. 1BNA, ZIERABES RN TR ThsERIrRS.

B 7fstop#E=,: DBG_STOP /Rt &IRRIENL,

22.8.2. SZISERIEE. &I\, bxCAN I 12C R

£— breakpoint Bi[8], RBEWMEEEE timer BYITE128F0 watchdog E/EHAY T
B i TRTLASKEETE breakpoint BBiTER, flE0, XEXH— PWM IETEEF BV EEHEERN,
B JaTLUETRAE breakpoint PIEBITEY. X2 watchdog A9 HERTER.
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22.9. DBG FHfF=:

22.9.1. DBG &% ID {{i357F5E(DBG_IDCODE)

Address offset: 0x00

{7455 32-bit HBAEBA), RiE.

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

Bit Name R/W Reset Value Function
31: 0 | DBG_IDCODE[31:0] r 32'h2020 0061 | MCU i ID 4RFBES17E8

22.9.2. @i MCU Be&Z7F58 (DBGMCU_CR)

ZE1FESECETE debug RS THY MCU {RINFEES,
ZHEFREM EBEMHITRLEN (FRERENMN) . BEUUERREN MUBHEHITSIRF.
MR E ENASTFZINRE, WTFREERERY, SXEHFRIARTEN.

Address offset: 0x04

Reset value: 0x0000 0000 (FREWMARKELHHITEN)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res g?SE Res
RW
Bit Name R/W Reset Value Function
31: 2 Reserved
Debug stop &z,

0: (FCLK=off, HCLK=off) , £ STOP &=, HCLK
FCLK &f<Xid. M STOP #E{IBHAT, FiftEcE5 E
BEMEHERE (RFERERHS) | e, MEEEEHR

1 DBG_STOP RW 0
= ERTEhEHIES.
1: (FCLK=on, HCLK=on) , Zi#\ STOP #&#=,, HSI
N&XKiF], FCLK A1 HCLK B 174, iBH STOP &4,
WNREEWTA RS, KU EEEHRE.
0 Reserved

22.9.3. DBG APB freeze register 1 (DBG_APB_FZ1)
ZZFRRFSKACE timer, IWDG #£ debug THIESHH, ZHFFRWE LESMHITREEN (FRRRE
i) . BRLWREREERRSN MHITE.
Address offset: 0x08
Power on Reset value: 0x0000 0000
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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 8 2 1 0
DBG_
Res Res | Res IWDG_STO Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
P
RW
Bit Name R/W Reset Value Function
2 CPU {Z1ERY, LPTIM AOLHE4ESAT Sz
31 DBG_LPTIM_STOP RW 0 0: {&gE
1: 7shEE
30:13 {REB
% CPU {=LERY, IWDG iH#8esardsp=Hlfz
12 DBG_IWDG_STOP RW 0 0: {FgE
1: AfEge
11:0 {RER - - -
22.9.4. DBG APB freeze register 2(DBG_APB_FZ2)

%5 7R AKRECE timer 7£ debug TRYRTHHER, XS LREMHTE

LB EERAEN THITE.
Address offset: 0x0C
Power on Reset value: 0x0000 0000

{74 32-bit HBtkAA], RiE.

TEMN (FRRKEN) .

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re | Re | Re Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re
Res Res
s S S S S S S S S S S s s s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DBG DBG
TIM14 STO Re Re Re TIML STO Re Re Re Re Re Re Re Re Re Re Re
P s S S P s s s s s s s s s s s
RW RW
Bit Name R/W Reset Value Function
31: 16 Reserved - - -
% CPU {Z1ERY, TIM14 i+E4=sa9RTspiEHl
15 DBG_TIM14 _STOP | RW 0 0: {#gE
1: AfFEge
14: 12 Reserved - - -
L CPU {Z=LERAT, TIML HHEREERORT IR
11 DBG_TIM1_STOP | RW 0 0: {Fge
1: Afsge
10: O Reserved - - -
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23. RAEHE

23 B EHICR |

V1.0 2024.03.05 1. #hR

B 13.10.6. ADCKHEATEZFES SMP [2:0] (S8
V1.1 2025.01.03 2. {2 DBG_IDCODE Z7zE8E\.
i \WDG_STOPIHAE

. VrersurFFE: 1.5V, 2.048V, 25V
V1.2 2025.01.14 2. EIHE 14-1 LIRS IRMIIER
B3 4.4.1 Flash SEIRFEH A

PUY)

Puya Semiconductor Co., Ltd.

A ]
ERESR(EB)ROBIRAT (LUFERR: "Puya” ) {REESER. HIE. 138, (£ Puya F=mFl/sASCERONAI, MARBITE,. BFEE
TERERE RAISFEXER.
Puya 7= @ kiE T RATHISE SRS THER.,
FAFXS Puya FREGEEAIERRESSE, RNERTHECSIEESR =7 R, Puya MEMIRSSHSEARX ST MBI E.
Puya FEAR FARARIRF AR RE R AT
Puya FoRRRUEEE, EEENSHANIER—E, Puya WIS~ RAYHTRIEEETIL
HA#A Puya 8¢ Puya iRRAIER SR EHAIER. ARt mElRES SO NESEEEIIT.
PSSR BIRTRRATAIER.

EHRESA(EEROBIRAT - (REFTENF
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