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16.4.8.  TIMLA FEBTER(TIMIA PSC) oo 223
16.4.9. TIM14 EENEEEEIFEE (TIMLIA_ARR) ..o 223
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16.4.10.  TIM14 $FR/EVERESIFEE 1(TIMLA CCRL) c.vocvieeeceeeeeeeeeeeee e 224
16.4.11.  TIM14 BEIIETTZEE(TIMX_OR) ..oveeveceeeeeeeeeeeeteeeeeeeieseseseesesesneseesesses s saenessnesnessneenanes 224
16.4.12.  TIMLA BTZEEIIUE ..ot 225
17, ARIIEETERTER(LPTIM) oottt n e n st nen e eenenes 227
g0 O 1 PPN 227
17.2. LPTIMIEEEERME ..ottt n et en e, 227
17.3.  {RIDEETEATEE (LPTIM) THBEHEIR ..o 227
17.3.0. LPTIMAER ..ottt en st 227
17.3.2.  LPTIM BB IPIEB S S .ot en st 227
17.3.3.  LPTIM S IIATER ..coovoceeeeeeeeeeee et ne et en s 228
17.3.4.  FRIIBEEE oottt 228
RIS = - - v 228
N T2 = 3= OO 228
IR 1 =3 . 1 == ST 228
17.3.8.  THEIEEERL INDANG.......coveieieeeeeeeee et aen s ene s eennes 229
17.3.9.  THIHAETL (deDUG MOUE) ..oeoeieiieieceieeeeeeeeeee ettt n et 229
17.4.  LPTIMAETIEERETE oottt en e enenes 229
TR N = Y == OO 229
A T N = Y = OO 229
17.6.1.  LPTIM FBETFIRZRZIFEE (LPTIM_ISR) coovieeceeeeeeeeeeeeeee s seenes s 229
17.6.2.  LPTIM FBETEPRESTESE (LPTIM_ICR)...iceieeeeeeeeeeeeeeee e seen s nesne s 230
17.6.3.  LPTIM FBT{HREZSTESE (LPTIM_IER) ..o ioceiieeeeeeeeeeeeeeee s nesne s eenees 230
17.6.4. LPTIMEEEZTFEE (LPTIM_CFGR)...c.oiooveeeeeeeeeeeeeeeee e eeee s enes e nes e sene s 231
17.6.5. LPTIMIZHIZSIEEE (LPTIM_CR) ...oooviveeeeeeeeeeeeeeeeeeeee e eeee s enenen e 231
17.6.6. LPTIM EGIEEEEETFEE (LPTIM_ARR).....oii oo e 232
17.6.7.  LPTIM ITERETIZEE (LPTIM_CNT) oot 233
17.6.8.  LPTIMEFTZEEIIE ..o n et en s 233
18, FHSTBITII (IWDG) oot 235
T O =1 PPN 235
18.2.  IWDG TEEHME ..ottt 235
18.3. LYY AR =12 5 v SO 235
18.3.1. IWDG HEE] ...ttt ettt en e 235
18.3.2. BB JHH oo 235
(TR T =< v 111 = 7 OO 235
18.3.4.  EAETL .ottt 236
18,4, IWDG BITEE oottt 236
18.4.1. FHEHESTFER (IWDG_KR) ..ot ee et n s en s nenae s 236
18.4.2.  FHIBRETTEEE (IWDG_PR)....ooeeeeoeeeeeeeee oo 236
18.4.3. EEEEERZTIFEE (IWDG_RLR) c.ooovieieeceeeeteeee e et n s enen s 237
18.4.4. JRZSETIFEE (IWDG_SR) ..oooeeeeeeeeeeeeeeeeeeeee e ee et n s en e 237
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18.4.5.  IWDG BFTFBEBIME ..ottt 237
T o - [OOSR 239
19,0, M ettt 239
19.2. 120 TE B R oottt 239
19.3.  I2CTHBEHEIR ...coooeoeeeeeeeeeeeee ettt 239
19.3.1. I2CHEE ..ottt 239
19.3.2. BETRIEER oottt 240
19.3.3. I2C FITAME oottt 241
19.3.4. 12C PAEETE ..ottt 241
eI T VL O -~ < vl 243
19,36, A R R ettt ettt en s 247
19.3.7. SDAISCLEEN ..ottt 248
194, 120 HHIT oottt 248
T T T Ok = = OO RRRRRRR 249
19.5.1.  12C FHIBFTFEE 1 (I2C_CRIL) cuveeeeeceeeeeeee e et en e enen s 249
19.5.2. 12CHEEIZTIFEE 2 (I2C _CR2) .oeeeeeeceeeeeeeeeeeeeee e en s 250
19.5.3. 12C EEHIEESTEEE 1 (I2C_OARL) ...ooomeeceeeeeeeeeeeee et 251
19.5.4.  12C EHEETTFEE (12C DR oooeeeeceeeeeeeeeeeeeeeee et ees et nes et anen s 251
19.5.5.  12C IRZEZTIFER(I2C_SRL) oottt nn s 252
19.5.6. 12CIRZEZTIFEE 2 (I2C _SR2) woeeeeeeeceeeeeeeeeeeeeeee et n e enn e 255
19.5.7.  12C BIEHEBIZSIZER(I2C_COR) cvoreveeeeeeoeeeeeeeeeeeeeeeeseeeseeeeseseeeeeseeeeesesees s eesseeeeseeeesseeees 256
19.5.8. 12C TRISE ZF1FEE (I2C_TRISE) ..o viuiieeeeetieeeeetee ettt en et 256
19.5.9.  12C BFTFEERIUE c..ooeoeeeeeeeeeeee et 257
20.  EBEBREEREEUIAEEE (USART).cooooooeeoeeeeeeeeeeeeeeeeeeseeeeeee s eeesessesseeees s eeseseees s se s eeeseeess e eesseenn 258
P10 T D 1 = OO OO 258
202, USART ZEEIEME ..ottt 258
203, USARTIIBEHEIR ....cooovoeeoeeeeeeeeeeee e en e 259
20.3.1.  USARTHHIEREIE ...ooovoeoeeeeeeeeeeeeee et 260
20.3.2. R s 261
20.3.3. BT oo 263
20.3.4,  PDBURERIIITAE ..ottt 266
20.3.5.  USART HIBE A 2 oo oo 267
20.3.6. USART BETEREERIGM ...ecve ettt sttt teete e steereeaeene s 268
20.3.7. BT B S .ottt 268
20.3.8.  USART [EEHETE ..ot 270
pJO R R T == = =5 s LTSRN 272
20.3.10.  FBETRIEE .ottt 272
204, USART BHTIETK oot 273
20,5, USART B IR oottt 274
20.5.1.  JREETIFEE (USART_SR) .oooceeieeeeeeeeeeeeeeee e nes et n s n s, 274
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20.5.2. FHEETIFEE (USART_DR)...ooiieeieeeeeeeeeeeeeeeeeeeeeseseeeee st s s s nesnessnennessensenanes 276
20.5.3. JAEERESTFEE (USART _BRR)...ciiiicieeeeeeieeeeeeeeseseesee s s teses s nesnes s nesnessensenanes 277
20.5.4. FZHIZSIFEE 1 (USART _CRL)..ooomiieiceieeeeeeeeeeeeeeeee et s s enes s s nesne e eenanes 277
20.5.5. $ZHIZSIFEE 2 (USART _CR2)....ooieeceieeeeeeeeeeeeeeeeeseeee st enes s s nesn e eenenes 279
20.5.6. IZEHIZTTERE 3 (USART _CR3) ..ottt 279
20.5.7. USART BFTZBEBIME ..oooveoeeeeeeeeeeeee et nae et n e an s, 281

p O -t /12 - ) =T OO 282
3 5 DO 1 TR 282
21,2, SPITEEIEAE ..ottt 282
21.3.  SPITIBEREIR (.ot 282
21.3. 1. HBER Lottt 282
21.3.2. BAEHLAIBEMAIUIEIS .ot na ettt 283

p R R T N 1 =TT 285
R 2 )1 L =TSR 286
21.3.5.  MIBIRINSS ) HIEETE ..ottt 287
21.3.8.  JBIETL oottt 288
21,37, SPIEREB ..ottt 289

p R TS =T -1 25 OO 290
21.3.0. B B I T R oottt 290
21.3.10.  StAtUS flagS .ooivieeieeei e 293
21311, BRI ovoveeeeeeee ettt 294
21.3.12.  SPIHBIT ..ottt 294
P S =T = = =TT 294
21.4.1.  SPIEHIZSTFEE 1 (SPI_CRL) coooeoeeoeeeeeeeeeeeeeeeeeeee et 294
21.4.2.  SPIEHIZSIFEE 2 (SPI_CR2) cooeoeeoeeeeeeeeeeeeeeeeeeeee et 296
21.4.3.  SPIURERETTZEEE (SPI_SR).eeiceeeeeeeeeeeeeeeeeee e e es s en st s e s s aen e, 297
21.4.4.  SPIETEZTTEEE (SPI_DR) ..ot 298
21.4.5.  SPIER EBRIIE .ottt 298
R | -2 OO 300
P R 3 OO 300
222, BIBIOFRFITRIEIIBD ..cocovovoeeeeeeeee ettt 300
2221, SWD TR oottt 300
22.2.2.  FTEAT SW-DP BB c.voeeeeoeeeeeeeeeeeee ettt 301
22.2.3.  SWD B EBIPIER R IRT TRL ..ovovoeeeeeeeeeeeeee et 301
22.3. IR R ey A uE =y LK 2 F TR TR TU TSR TR OO 301
22.4.  SWD IR c.oveoeeeeeeeeee ettt ettt ettt et ae et e aaes 301
2281, SWD HIIMB ..ottt 301
22.8.2. SWD HIEFU ..ot 301
22.4.3. SW-DP RS (reset, idle States, ID COUR) ......coiiiiriireiieieeeteeteste e eteseeeee e eaesteereeerearens 302
22.4.4. DP and AP /BT ..oocveveeeeeeeceeeee et eeeee et e sttt nan e 302
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2245, SW-DP BRTFEE ..ot ettt 303
22.4.6. SW-AP BFTFEE ..o ettt 303
225, PIRZIEHE covovoveceeeeeeeeeeeee ettt ettt en s 303
22.6. BPU BraBRTT(Break POINt UNIt) .......cc.ooveieeeiiecteceeete ettt nene 304
22.8.1. BPU TBE ..ottt ettt ettt e et 304
22.7. EUBEZRET DWT (Data WatChPOIN) ......cveveviieriiieiecieie sttt 304
22.7.0. DWT IHBE oottt ettt ettt ettt ettt sttt a et et 304
22.7.2. DWT R R B AN B E R oo, 304
22.8.  MCU TERAEIR (DBGMCU) ....oveeeeeeeeeeeeeeeeee et nen s aannes 304
22.8.1. (ERIEE T A I ST ettt 304
22.8.2. XIFTERTEE. B, bxCANFII2CHIEI ..o 304
R R v =T = 2 < ST 305
22.9.1. DBGIiREE ID XIBZ1FEE(DBG_IDCODE) ....c.ciieeeieeeeieteeeeeeeteeese et 305
22.9.2. iR MCU EEBZ1FEE (DBGMCU_CR)...ooovoviceeeceeeeeeeeeeesieeeeee s enenean s sennanenens 305
22.9.3. DBG APB freeze register 1 (DBG_APB_FZ1) ..ccccoovviiiiieiiieieeeeeeeee 305
22.9.4. DBG APB freeze register 2(DBG_APB_FZ2) .....ccoovvveiiiiiiiiieiieteeeee 306
22.9.5. DBG B RBRII B ..ottt 306
7% 5L OSSR RORORRR 308
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1 SERMEARERANRESEIIER

]

read/write (rw)

RHREEBI

read-only (r)

B4 RBEIEIA

write-only (w)

BHREESIN, EAHSIRESENE

read/clear writeO (rc_wO0)

LA, tRETLUBETE 0 BRIz, 5 1 3Itf7csm

read/clear writel (rc_w1)

AR LASEIEA, tRETLUBEE 18k, 5 0 XWItfTcEm

read/clear write (rc_w)

B LIBE B NS 7 EBiEkRAL, BAZMEAFEE

read/clear by read (rc_r)

T LUERIX ML, RIS BaEEER 0, BAMNASHIBAIE

read/set by read (rs_r)

FARTLUSEUX ML, SR BaEIREN 1, BEAMNASEIAIE

read/set (rs)

BARTLURIEA, BAJLARBIAIA 1, 5 0 XM

toggle ()

BHETLUBIT BN 1SRRI, SN 0 53K

Reserved (Res)

REBAL, WRIHEEEE
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2. RHFER

BEEER

SWCLK

SwbDIOo
as AF

=

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

SWD
CcPU

CORTEX-MO+

IOPORT

NVIC ‘

Japodaq

INT_TRL

199UU02J33U| GHY

Flash Memory

gHV-S

e (> £‘>

RCC
Reset! & clock control

exn ||
[ 11

from peripherals

LI

System and peripheral
clocks, System reset

‘ S-AHB TO S-APB

—

2-1 REFERATIER]

4dv-S

(e ]

TIM1 ﬁ

|

LPTIM

T —
ﬁ SCL,SDA

=
)

12C

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

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

CH1 as AF

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

3.1. RERE
RFHLUTE AR

m 9 Master
» Cortex-MO+

B =" Slave
> EB SRAM
> MEBFlash

> T AHB-APB Bridge A9 AHB

GPIO Ports
A,B,C

Flash memory interface ” Flash memory

|

SRAM

ARM
Cortex-MO+ m Bus matrix

Core

AHB-to-APB bridge APB

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

E 3-1 RGN
RotoE

n
ZRLEIE Cortex-MO+HIR SR LIEREE bus matrix, [FEFAFREE CPU B,

B 4k Matrix
B Matrix B8 CPU R, iZ{hiEA Round Robin &j%, &% Matrix B Master (CPU) #

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

B AHB-to-APB bridge (APB)
AHB-to-APB bridgetZfit T FEAHBFIAPBRZ 2 [BIRYRE L K&z E % Bridge A9 MZ B BRET

3.2. FiE=REHS

3.3. FiEsREEEN
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TEFFFABES. BURTFNERS. 780 10 IR OB —MULTE— &M 4-Gbytes Z[E), iZMBUELL/NHIRASHZ
REFE (— P word F, RIEFHHECEREMEIL) .
BASEEH RIS B 8 1 512Mbyte A9 Block X1,

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

3-2 TPhEEEmRES
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% 3-1 Trfifi=sithit

Type Boundary Address Size Memory Area Description
SRAM 0x2000 C000-0x3FFF FFFF 512MBytes Reserved
0x2000 0000-0x2000 OBFF 3KBytes SRAM
O0x1FFF 0300-0x1FFF FFFF 4KBytes Reserved
OX1FFF 0280-0x1FFF 02FF 128Bytes USER OTP memory R REFEE
Ox1FFF 0200-0x1FFF 027F 128Bytes Reserved
FRY trimming #UE(E HSI
Ox1FFF 0180-0x1FFF O1FF 128Bytes Factory config. bytes L g . (+
triming #§3E)_EFEIERLGHY
FR AR FZIRY HSI triming
0x1FFF 0100-0x1FFF 017F 128Bytes Factory config. bytes iR, flash BEREEES
#
Code o8 B ERRE{E option bytes {5
Ox1FFF 0080-0x1FFF OOFF 128Bytes Option bytes I; P y -
O0x1FFF 0000-0x1FFF 007F 128Bytes uiD Unique ID
0x0800 6000-0x1FFE FFFF 384MBytes Reserved
0x0800 0000-0x0800 5FFF 24KBytes Main flash memory
0x0000 6000-0x07FF FFFF 8MBytes Reserved
1R#E Boot BLEIEHE:
0x0000 0000-0x0000 5FFF 24KBytes 1)Main flash memory
2)Load flash
3)SRAM
Note:

FiR=SiE)BR Ox1FFF 0000-0x1FFF 007F 5, ERiREN reserved BUZ[E], FTixITE#(E, EMH 0, BrE

response error,

& 3-2 MRS Faat
Bus Boundary Address Size Peripheral
0xEO000 0000-0XEOOF FFFF 1Mbytes MO+
0x5000 1800-0x5FFF FFFF 256MBytes Reserved®
0x5000 1400-0x5000 17FF 1KBytes Reserved®
0x5000 1000-0x5000 13FF 1KBytes Reserved®
IOPORT | 0x5000 0C00-0x5000 OFFF 1Kbytes Reserved®
0x5000 0800-0x5000 OBFF 1Kbytes GPIOC
0x5000 0400-0x5000 07FF 1Kbytes GPIOB
0x5000 0000-0x5000 03FF 1Kbytes GPIOA
0x4002 3400-0x4FFF FFFF - Reserved
0x4002 300C-0x4002 33FF Reserved
1Kbytes
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF - Reserved
0x4002 2000-0x4002 23FF - Flash
0x4002 1C00-0x4002 1FFF 3KBytes Reserved
0x4002 1900-0x4002 1BFF Reserved
AHB 1Kbytes
0x4002 1800-0x4002 18FF EXTI®
0x4002 1400-0x4002 17FF 1Kbytes Reserved
0x4002 1080-0x4002 13FF Reserved
1KBytes
0x4002 1000-0x4002 107F RCC®
0x4002 0C00-0x4002 OFFF 1KBytes Reserved
0x4002 0040-0x4002 03FF Reserved
1KBytes
0x4002 0000-0x4002 003C Reserved
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Bus Boundary Address Size Peripheral
0x4001 5C00-0x4001 FFFF 32KBytes Reserved
0x4001 5880-0x4001 5BFF Reserved
1KBytes

0x4001 5800-0x4001 587F DBG

0x4001 4C00-0x4001 57FF 3KBytes Reserved

0x4001 4850-0x4001 4BFF Reserved
1KBytes

0x4001 4800-0x4001 484C Reserved

0x4001 4450-0x4001 47FF Reserved
1KBytes

0x4001 4400-0x4001 404C Reserved

0x4001 3C00-0x4001 43FF 2KBytes Reserved

0x4001 381C-0x4001 3BFF Reserved
1KBytes

0x4001 3800-0x4001 3018 USART

0x4001 3400-0x4001 37FF 1Kbytes Reserved

0x4001 3010-0x4001 33FF Reserved
1Kbytes

0x4001 3000-0x4001 300C SPI

0x4001 2C50-0x4001 2FFF Reserved
1Kbytes

0x4001 2C00-0x4001 2C4C TIM1

0x4001 2800-0x4001 2BFF 1Kbytes Reserved

0x4001 270C-0x4001 27FF Reserved
1Kbytes

0x4001 2400-0x4001 2708 ADC

0x4001 0400-0x4001 23FF 8Kbytes Reserved

0x4001 0220-0x4001 03FF Reserved

0x4001 0200-0x4001 021F 1KBytes COMP1/2

0x4001 0000-0x4001 01FF SYSCFG

0x4000 B400-0x4000 FFFF 19KBytes Reserved

0x4000 B000-0x4000 B3FF 1KBytes Reserved

0x4000 8400-0x4000 AFFF 11KBytes Reserved

APB 0x4000 7C28-0x4000 7FFF 1KBvtes Reserved

0x4000 7C00-0x4000 7C24 o LPTIM

0x4000 7400-0x4000 7BFF 2KBytes Reserved

0x4000 7018-0x4000 73FF Reserved
1KBytes

0x4000 7000-0x4000 7014 PWR®

0x4000 5800-0x4000 6FFF 6KBytes Reserved

0x4000 5434-0x4000 57FF Reserved
1KBytes

0x4000 5400-0x4000 5430 12C

0x4000 4800-0x4000 53FF 3KBytes Reserved

0x4000 441C-0x4000 47FF Reserved
1KBytes

0x4000 4400-0x4000 4418 Reserved

0x4000 3C00-0x4000 43FF 1KBytes Reserved

0x4000 3810-0x4000 3BFF Reserved
1KBytes

0x4000 3800-0x4000 380C Reserved

0x4000 3400-0x4000 37FF 1KBytes Reserved

0x4000 3014-0x4000 33FF Reserved
1KBytes

0x4000 3000-0x4000 0010 IWDG

0x4000 2C0C-0x4000 2FFF Reserved
1KBytes

0x4000 2C00-0x4000 2C08 Reserved

0x4000 2830-0x4000 2BFF Reserved
1KBytes

0x4000 2800-0x4000 282C Reserved

0x4000 2420-0x4000 27FF Reserved
1KBytes

0x4000 2400-0x4000 241C Reserved

0x4000 2054-0x4000 23FF Reserved
1KBytes

0x4000 2000-0x4000 0050 TIM14

0x4000 1800-0x4000 1FFF 2KBytes Reserved

0x4000 1400-0x4000 17FF 1KBytes Reserved

19/308



PY32F002B &% T-/iit

Bus Boundary Address Size Peripheral

0x4000 1030-0x4000 13FF Reserved
1KBytes

0x4000 1000-0x4000 102C Reserved

0x4000 0800-0x4000 OFFF 2KBytes Reserved

0x4000 0450-0x4000 07FF Reserved
1Kbytes

0x4000 0400-0x4000 044C Reserved

0x4000 0000-0x4000 03FF 1KBytes Reserved

(1) _E3R AHBHRES Reserved MitENEZS[E], FoiAE#(E, EEIJ 0, B4 hardfault; APBiRES
Reserved BitttitzsiE), TTiAEERIE, RN 0, A27F=4 hardfault,

(2)  AN3ZHF 32bit word 73(A), IESZHF halfword 1 byte 1A,

(3)  AXZHF 32bit word I58], 1X3ZHF halfword i),

3.4. gRAT SRAM

B ISAER, 3KB SRAM, 1&IT bytes, half-word (16bit) & word (32bit) BIATLAGE SRAM, X
HINRECEIINERNESIRIE, £5F74 hardfault,

3.5. Flash &8

Flash fFti#Ees B N EIRIYIER IR ZERY :
B Main flash Xi%, 24KBytes, ©ESNBREFIFEFEUE. BT EEBAFEFRTIRFEEE SINTLUR
EEPEBTLISERA 4kBytes load flash {E9 User bootloader {8,
B Information X1, 0.75Kbytes, BEIELUTERS :
> Factory config. Bytes 0: 128Bytes, FITFEF:
—  HSISRERERESIE, RSB Trimming &
— XM HSI ARBRERRVE SR A& S48
> Factory config. Bytes 1: 128Bytes, FIFEF:
—  _EERERIOHS
> UID: 128Bytes, BTG HHY UID
> Option byte: 128Bytes, FFERGHBEFFHEFIFNERE
> User OTP Memory: 128Bytes, FFEHRAFEIE
Flash #ZOSLIET AHB thNASESIERFIEEERE, BEdSHFesLl 1 flash NEARENREERE,

3.6. Boot &z

BidfEeE(I nBOOTO BLE(Z nBOOTL (FEMFENFETH) , AEE=MAENENEN, WNTERI~:
% 3-3 Boot it &

Boot mode configuration Mode
nBOOT1 bit nBOOTO bit Boot memory size ==0 Boot memory size =0
X 0 Main flash 25} Main Flash 3z
0 1 SRAM 25} SRAM 251
1 1 N/A Load Flash [Z50

EIMEREBERFESMGHIS 4 D SYSCLK #7817, HEFERR IRATERFTHEIMER.,
7EiZ startup S8Rk, CPU Mttt 0x0000 0000 BRMEHLTRANE, SAEMNEINTEIESERY 0x0000 0004 HiHEFF
EHITIES. RIBRIEIRMNEIIEIL, Main flash 8 SRAM ZREMI #/T51E):
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M main flash [5f1: main flash ER[EENFF{EEEZSIEIRY 0x0000 0000 X455, {ERABFARLURHEASKAIF
%2823 (0x0800 0000) H{TiAIAl, HELEW, Flash ZEATLAMI;BIE 0x0000 0000 B¢ 0x0800
0000 i5[EEl,

M Load Flash j3&f1: load flash memory 3435 1E/aa7F#28 =S8 0x0000 0000, {EZ{BARILIIRHE load
flash K/NMg BN Tt =sERGEE],

User Bootloader IhiatstE

7T

7c

1K byte

0x0800 5C00~0x0800 S5FFF

2K byte

0x0800 5800~0x0800 S5FFF

3K byte

0x0800 5400~0x0800 S5FFF

4K byte

0x0800 5000~0x0800 5FFF

M SRAM [B51: SRAM XX 1EBEITFAESEZS/ERY 0x0000 0000, {BE{FFATILAEIT 0x2000 0000 ik
AEE,

3.6.1. fFilizR IR IR IR

EemEmER, NMARELMESEER=RR#InRiEiEes. X MEBUBEE SYSCFG_CFGR1 £
72509 MEM_MODE \fEFRRE (1IF SYSCFG &) .
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4. AR ATE
4.1. WEEESFH

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

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

m 5RF

4.2. HEMEENTE

4.2.1. [AFEE

Flash f7fifegH 32 (EEHVTFMEER TR, PILARIEEFFIEUERYTFE, Page K/\/9 128Bytes, Sector X
/\J9 4KBytes,
MINBE L, Flash 7Z(£284> 9 Main flash #1 information flash, BIEBEHEAKE 24Kbytes, FEREN
0.75KBytes,
Page erase #/ERJLAR ATF Main flash,
MRLBEERIPIRE, WL (Mass erase) FIMAT Main flash, BRUIAREEN AT Main flash,
& 4-1 (NFER ARt

Block sector Page Base address Size
Sector 0 Page 0-31 0x0800 0000-0x0800 OFFF 4Kbytes
Sector 1 Page 32-63 0x0800 1000-0x0800 1FFF 4Kbytes
Main flash Sector 2 Page 64-95 0x0800 2000-0x0800 2FFF 4Kbytes
Sector 3 Page 96-127 0x0800 3000-0x0800 3FFF 4Kbytes
Sector 4 Page 128-159 0x0800 4000-0x0800 4FFF 4Kbytes
Sector 5 Page 160-191 0x0800 5000-0x0800 5FFF 4Kbytes
uiD Page 0 0x1FFF 0000-0x1FFF 007F 128bytes
EIRFTS Page 1 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. [AFEREFHIDER
Flash BJLUAERI— NERRRIEEESIE), WEESHHAE, BEEIIESERE, TR flash 77558
HOPISHHTIEEN.
EUHHFISURSISEB BT AHB BUHH1THY. EBIERI LM FLASH_ACR 5775860 Latency fiissl, BRE
EX flash IEAI— NS EANEINERPIRES. 290, WAL flash SHEERFFIRE; H9 1, flash SEHR(EEN
ISR, ZHSIEN T RSN R AR EFRIERHEEN flash EEUERETHTIE] 1R,

4.2.3. IESIREMNIRIRRE
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Vi =

@12 ICP (In-circuit programming) B¢ IAP (In-application programming) BILAXT flash 7 51E1E,

ICP: FKREEFTEEA Flash IAi#RRHIRE, FAILAGER SWD #1iE#E boot loader, ERFMAZREA MCU
. ICP IR THRIEMBEHANKITEN, FHR T A0 ERIELIESE socketing,

IAP: BILMERCHIFNENEL, THRESHIEIEER flash ., IAP RIFTRFPENAETH, BRE
flash 77fifes. 7AfS, LAY flash ZfiEEEHER 7 ZRIEA ICP fRiEHERERD N AER.

MREHITINFERIRE(ERS, RETEM, NINFFESENNE SRR,

HINFEFRIME(ERRE, (HENFRREBAIEIE . SRR E—4ER, R ER A LAERRY
7, XUMERE, SEEHSMEIREIER, ReEHTUIBFEUEANEE.

X TFEMRBRRIE, ©IFTF HSI,

BE LA TM=HEOBEXS TR, JIUASI SRR ERE:

4.2.3.1.

Acess control register(FLASH_ACR)

KEY register(FLASH_KEYR)

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

Flash control register (FLASH_CR)

Flash option register(FLASH_OPTR)

Flash SDK address register(FLASH_SDKR)

Flash boot control register (FLASH_BTCR)

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

PR

TSNS, flash FFERESWRIP, HLEAEER (FLINBTHEIREM) SRR, 5 FLASH_CRE
FEERTHEAITR (BT BEEFMMEIERFTH OBL_LAUNCH i) . &R3T flash FOSFRIRIEIE, BN
BIYS FLASH_KEYR 51788, F4fE8ildF, B FLASH_CR &z250895(0,

BRSBINT:

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

#IR 2: [ FLASH_KEYR 25772885\ KEY2=0xCDEF 89AB

(HAERAAT RS BE FLASH_CR &1788, BEITXRERL. TEHIRA KEY BIFRT, BERERmA
B, F74 Hard Fault i, XHAEREIESE— I SREN KEY1 RILES, 3#E KEYL i, BE-1MN5E
HARY KEY2 ASDLEC,

FLASH_CR Z{Ze5n] LUBIE M4 S FLASH_CR Z57788RY LOCK (I AR BHE.
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559, 2 FLASH_SR E178889 BSY #F &Y, FLASH_CR HEZes S, WY, EASHHITEIZ
1788 (FLASH_CR) HUR{ESS#E AHB SBEANERE, BEEI BSY (ifEE.

4232 INESIRE

Flash IR ERLAF (321) AR (FHTHF (half word) SEFT (byte) #EFRF4 hardfault)
TR (page) RISHEE. & FLASH_CR Z1788) PG it &(i, CPU [@ FLASH fRiEesibi =5 32
EUER, SBRIEFBE. HUIE 32 RIS NESE hard fault T,

WMRESH flash #HEZSE], 2 FLASH_WRPR FHEFRREARIPHKE, WSIRESE2ME, R
FLASH_CR 57788 WRPRTERR &, B5b, #B% main flash Xi{F/9 Load Flash {EFERT, #iFEZERT
Xi%, M program #FESHZRE, FRT FLASH_CR 257728 WRPRTERR fiItB & BN, SIREHRLEER,
FLASH_CR Z1725) EOP Ut ENL,

BK flash NERES B FFAR:

1) #9E FLASH_SR Z577=80Y BSY fif, FIMTREXUENRBIEEMRELRT flash #24E

2) WMRKBEEHITH flash REESERIE, WIRMPEHIZRI (Page) B 32/1F (MRZREBHIERF

B, W TZ2E8, SNBNTZSE)

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

4) BfiI FLASH_CR 172889 PG {if#0 EOPIE {i

5) MBERBIEHITE 1 25 31 NFHNERME (RIS 32 fINEIRE)

6) B FLASH_CR Z7F88Y PGSTRT

7)) BERANF

8) %fF FLASH_SR 5778309 BSY fifiEE

9) 19E FLASH_SR ZH1728M0 EOP ix&fi (HERIECEMTN, ZAMER) |, ARREEZZAL

10) MIRAHBESERE, WS PG (U

L ERER7) IIHT, WER(EBEEN, FiY BSY (AREHEERL
TFIEBR R

Flash f7fieg FJ LARER page HHTHUHE(E, BB HITRIR (sector erase) FIEHR (mass erase) (BEHEA
28T information memory A<¥SAER) .
4.2.3.3. T (Page erase)

LHEAR (page) # WRP{RF, BEERASWIRN, AT WRPERR fI#f &, F45h, &B% main flash X
1A Load Flash fEFERT, #HiEIRA page A4 erase i, AT WRPERR ItBS#iEN, HEHITIUR

(page erase) #ERY, EFHITIATEER:

1) #9E FLASH_SR %1788 BSY i, HIARBIERHITAY flash #4F

2) [ FLASH_KEYR SESEKRE KEY1 F1 KEY2, fi#BR FLASH_CR Z1788R0(RIP

3) & FLASH_CR 77889 PER {f EOPIE {3

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

5) ZfFBSY(HEE

6) #1SE EOP IR S

7) iBZ EOPIF&
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4.2.3.4. AEFERE (Mass erase)

F#2 (Mass erase) FRITEE S main flash #H1THEUE(E, (BXY information XKAE(EA, B4+, 2 WRP #
(ERE, BIEINRETRN, Aar-4BEifE, 38 WEPERR (#EMI, B4F, B4 main flash XIE{/EA Load

Flash {FAY, mass erase INEEFRN, IS4 mass erase #{E, 7+H WEPERR {(\[tB&H BN,

HTREBILS R

1) 1&EBSY i, HWARRKBIELHITH Flash #E

2) [A FLASH_KEYR B77E8KRE KEY1,KEY2, f#k& FLASH CR Z7728{FP
3) &I FLASH_CR Z7728h9 MER {:ff[] EOPIE {i

4) (A flash BYFE main flash ESEEEIE (32 (EUE)

5) ZfFBSY(HKEE

6) #HE EOP IRENAREN

7) EF EOPIRE

4.2.3.5. B8 (Sector erase)

RIS 4Kbytes A9 main flash HHTHEERIZIE, {BXT information XAE(ER. B, BENBXHE
WRP {4F, B2 erase fY, LAY WRPERR {U#&(i., 55F, #B% main flash Xif{F/9 Load Flash {#F3

Bf, WNSRIERE sector5 ) erase X5, sectors At erase Y, AT WRPERR (ItE S E (L.
HTRERAIL BT :
1) 1RE BSY i, MWAREIRKBIEMEHITH Flash B#E
2) [ FLASH_KEYR HESKAE KEY1, KEY2, fi#k) FLASH_CR ZH1Z28{RIF
3) Efi FLASH_CR &7788RY SER {if0 EOPIE i1
4) MZBEXEEEEE
5) ZfFBSY fHEE
6) #HE EOP IRENAKEN
7) EF EOPIFRE

f&Y USER OTP memory LAYMY Information memory 2Ri5ERY, JKITASH program/erase,

4.2.3.6. SHERMELRS

Flash Y program #] erase RIRSIEIFREHTTHERIES], BNSISAIRIFR. LEBEUAER

, BRI

program f{1 erase ##{FRIRSIEISEL, IRERL HSI 9 24MHz (954), HEHT HSIEIHIER, FERETRY

Flash program #[] erase Bt {E=HIF 78t T EAECE.

4.3. FmiE—BHRiEE (UID)

E—SOTRRB BN 7R

B BEFIIS

B SASNERER, SEBFERSINEREUESBNZEN
B HEREEHETES

FrmE—S ORI T — I AR EEE—RISE ST,

FFXEARER XN, E—BNRRFEALLBRFT A/ FERRS T TN, RREREEX

RIS RIEERER,
E4it: 0x1FFF 0000
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UID Bits
Rzl ik
7 | e | s | 4 | 3 | 2 | 1 | o
0 Lot Numer Lot Number ASCII £5
1 Lot Numer Lot Number ASCII £5
2 Lot Numer Lot Number ASCII £5
3 Lot Numer Lot Number ASCII £5
4 Wafer Number Wafer Number
5 Lot Numer Lot Number ASCII £5
6 Lot Numer Lot Number ASCII £&
7 Lot Numer Lot Number ASCII £&
8 AT ERYRED
9 Y ARREELZ Y AR
10 X ARHREE(Z X AR
11 X,Y Mtrisithit Y Mtz X BtREAL
12 EERS 0x78
13 RERYRES AR
14 RERYRED WERYRED
15 RERYRAS ERYRED

4.4.Flash IA=FEPH

4.4.1.Flash &I DHER

A7 flash B information IEAYERS XIBWFAIEIF TR, FBRFRCSHEE RPN AFEXE 4G
PHTROECE. tban, B ORTLUGE I EE I HE .
ATEHRENZ SN, ERFHLAEBRRBE S BIEE.

3 4-2 JIF T8

31 [ 30 [ 29 [ 28 | 27 | 26 [ 25 | 24 23 [ 22 [ 21 [ 20 | 19 | 18 | 17 | 16
EIFT5 1 BORAS HEIFT5 0 KRS
15 | 14 | 13 | 12 | 112 | 10 [ 9 | 8 7 ] 6 ] 5] 41 3] 2111l o
HEIFT5 1 JEIRFTS 0
ERFHRIABRT LN TRIEMFHEEAMARNFESSILER, UM T ISRFHREXSFeSE
E:
B FLASH P& Fes (FLASH_OPTR)
M FLASH SDK XiEithii-Z57788 (FLASH_SDKR)
B FLASH boot control Z{Fg8&§ (FLASH_BTCR)
B FLASH WRP itlitZ57788 (FLASH_WRPR)

3R 4-3 IEIF 55
Word Address Description
Ox1FFF 0080 FFERF R R

Ox1FFF 0084

SDK XI55 A3

Ox1FFF 0088

boot control =T M A
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Word Address Description
Ox1FFF 008C WRP ISR T R =55
Ox1FFF 0090 {REB
Ox1FFF 0094 {REB
REE
RER
RER
Ox1FFF OOFC {RER

B Flash APEIRASSEIRETS
Flash ftitik: Ox1FFF 0080

H7=(E: Ox4F55 BOAA

ELEBERI (POR/BOR/OBL_LAUNCH) FEHE,M flash information memory B9i%BI=15 XigiE HAE N A9

B, BAZNZZFE5EMAY option bit,

31 30 29 28 27 | 26 | 25 24 |23|22]|21|2019]18]17]16
~ IWDG_STOP '",\’)‘SSE— ~ SWD_MODE ~E,¥\I/DVG ~BOR_LEV[2:0] ~B§\IR— Res
R R R R R R
15 14 13 12 11 J10 ] 9 8 7[6]5]4]3[]2J1Jo
IWDG_STOP TA%SJE— SWD_MODE 'YVS':\;\? BOR_LEV[2:0] B(E)ﬁ— Res
R R R R R R
Bit Name R/W Function
31 ~ IWDG_STOP R IWDG_STOP HI13
30 ~NRST_MODE R NRST_MODE 15
29 ~SWD_MODE R SWD_MODE fx3
28 ~IWDG_SW R IWDG_SW HIzf3
27: 25 ~BOR_LEV[2:0] R BOR_LEV HI#5
24 ~BOR_EN R BOR_EN HIH5
23: 16 {ReR . .
IRE IWDG 7£ stop &I FEMENE TS
15 IWDG_STOP R 0: freeze TEATEE
1: IERIET
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 0: BRI
- 1. BEER
000: BOR EFHE{E 1.8V, TREEHER 1.7V
001: BOR LEFtHE{EY 2.0V, TREEHERL 1.9V
010: BOR EFHE{EN 2.2V, TREEEHEN 2.1V
011: BOR LEFHE{EN 2.4V, TREEHEN 2.3V
11: 9 BOR_LEV[2:0] R
100: BOR EFHEHEYS 2.6V, TREERME(NL 2.5V
101: BOR EFHEHEYS 2.8V, TREERMENRL 2.7V
110: BOR EFH#{EYS 3.0V, TRES{E(NL 2.9V
111: BOR EFHEMEYS 3.2V, TREEMEN 3.1V
8 BOR_EN R BOR {&£8E
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Bit Name R/W Function

0: BOR A&

1: BOR {#f¢, BOR_LEV i2{FF
{RER - -
Flash SDK X ithitAOEIRFT5

Flash #Bfik: Ox1FFF 0084

47=(H: OxFFF8 0007

£ LS (POR/BOR/OBL_LAUNCH) RIS, M flash information memory B9SEIRZT5 XisisEHERAY
B, SAEIZEFEERAY option bit,

7: 0

31 30 29 28 [27] 26 [ 25 | 24 23 22 21 20 [ 19 [ 18 | 17 [ 16
Res Res Res Res ~SDK_END[3:0] Res Res Res Res ~SDK_STRTI[3:0]
R R R R R R R R
15 14 13 12 [ 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res SDK_END[3:0] Res Res Res Res SDK_STRT[3:0]
R | R [ R R R[]I RJ[R R
Bit Name R/W Function
31: 28 REE - -
27: 24 ~SDK_END[3:0] R SDK_END HJ&5
23: 20 REE - -
19: 16 ~SDK_STRT[3:0] R SDK_STRT B9&%#5
15: 12 {RER - ]
11: 8 SDK_END[3:0] R SDK XimZEeRitt, E—fIXIRAY STEP 5 2 KB
7.4 {RER - -
3:0 SDK_STRT[3:0] R SDK XigFriatttt, E—fIXIRAY STEP 5 2 KB

Flash tidik: Ox1FFF 0088
4F=(E: OxFFFF 0000

EHIINTE B EREI=T5 (Option byte for FLASH boot control)

ELEBE{ (POR/BOR/OBL_LAUNCH) BHfE,M flash information memory B option bytes Xia{isEH 8
NEYE, BARIZZHFESHERAT 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 B3
30 ~BOOTO R BOOTO KI5
29: 19 {RER - -
18: 16 ~BOOT_SIZE [2:0] R BOOT_SIZE =3
nBOOT1, BOOTO i&FE B
15 nBOOT1 R i _
X0: MainFlash Bz
11: Load Flash [S5}]
14 BOOTO R _
01: SRAM Bzl
13: 3 {RER - -
2: 0 BOOT_SIZE [2:0] R 1E4F Main flash E35 XIS Load Flash X{&H
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Bit

Name R/W Function

000: 7 Load Flash X

001: 1 KB (0x0800 5C00~0x0800 5FFF)
010: 2 KB (0x0800 5800~0x0800 5FFF)
011: 3 KB (0x0800 5400~0x0800 5FFF)
1xx: 4 KB (0x0800 5000~0x0800 5FFF)

B Flash B{#iPibtit
Flash itik: Ox1FFF 008C

c Tl =K

OxFFCO 003F

£ LEEBEfI (POR/BOR/OBL_LAUNCH) EEHUS,.M flash information memory B3I TS X iaisE HHABRZAY

B, BARZEEF1EMAY option bit,
31 30 29 28 27 26 25 24 23 22 21 [ 20 [ 19 [ 18 [ 17 | 16
Res Res Res Res Res Res Res Res Res Res ~WRPJ[5:0]
R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res WRP[5:0]
R]IRJIJRIJIRIJRTIJR
Bit Name R/IW Function
31: 22 | {RER - -
21: 16 | ~WRP R WRP B9/ 5
15: 6 | {RE8 - -
0: sector[yJ#{R{F
5: 0 WRP R 1: sector[y] TR
y=0~5

4.4.2. 5 Flash i#&I=F1

E{Uf5, FLASH_CR HHEHRTEEMFHHEXNURKERIFH. SXIRIFTHTHEXEIER,
FLASH_CR 7725+ HI OPTLOCK [ KiB %

UM RARENZS TR

1.
2.
3.

BISESAT R, ##81 FLASH _CR S17ESIRIF
[ FLASH_OPTKEYR Z172%, 5 OPTKEY1=0x0819 2A3B
6] FLASH_OPTKEYR &7788, & OPTKEY2=0x4C5D 6E7F

HIEERAAS RS BHE FLASH_CRE788, HEITRENL. HEIRNKEY BRFR, SEEREAI,
F=4 Hard Fault 5o,

User option (FBF%IR)  (information flash BIEIR=ETS) BILUBIS 4TS FLASH_CR 77889 OPTLOCK
IfRP, LARSLEABE AR & SiRE.

WNERIR{FENL Lock fiz, M OPTLOCK A7tk BahE L,

(EP AP RYEIRF T

1.

2
3

EMF RIS, IR Main flash BUREA—HE. PIESERFT, FEHTNTSER:

FzBiEr2 B, 5% OPTLOCK {i7
1E BSY i, HRARBIEEHITRY Flash B
A& F 57728 FLASH_OPTR/FLASH_SDKR/FLASH_BTCR/FLASH_WRP SHEEERIE (1~4 N

=n

=)
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4. BfI OPTSTRT {i

5. [[@ Main flash 0x4002 2080 iHIIS{FE 32 ##E (AUARIEXRISIRIE)

6. ZFHfFBSYHES

7. HFEOPHR, HMHEE

R ERF TR, FEHEHTBENF X MAIEA page B2, RFH FLASH_OPTR.

FLASH_SDKR, FLASH_BTCR (& FLASH_WRPR ZZz5008, BRIEMFHH. BEFExnitEEna

&R, FHETEESINERF TR X,

EFNEERFH

£ BSY (#ES G, FrEHMINEIZFT#HESANT flash information 77fi%88th, (BRKkNAT R RS, X
BEIFHEHFRHTIERIE, MRARE E—RBEEEERISIF T ERE. (N3] rE) =85, 7
X RGN ER.

BEIMF RS, ELATRMER T T

B 24 FLASH_CRZ%788+H) OBL_LAUNCH 74 &1
m 7 FESfHs (POR. BOR)

"EERIEIRT T HHTRURMER: X information memory KIFHGEIFHHHTIEERIE, BICEHAEEERE
EENEREIE 728 (FLASH_OPTR, FLASH_SDKR #1 FLASH_WRPR) ., XLHNEHFREERSR,
FHeTLAERHE, B OBL_LAUNCH fiI, P4 T—1MEf, XFEENFTHHNEER, TRERZNSNT
BT,

BNMNEABERNNFEIE (T—MEF) BHENNRE, EERFTEEIE, SYERAIER
TR, XEEMRRERWERNHITT .
WRIERABICES, NEIRF RS HEIERS s F.
WRIFRABAICES, M| FLASH_ SR 25772809 OPTVERR RESAHEE (L, option S1Zes4EFEIAE:
B FAFER
— BOR_LEV55{ 000 (E{KiFRIE)
— BOR_EN{I5p, 0 (BOR AfEE
— NRST_MODE {U55k 0 ({XERHEEN)
—  HRAICERYEEBS A 1
B XF SDK ihhi%In, SDKR_STRT[3:0]= 0x0, SDKR_END[3:0]=0xB, BPFff flash ZS|EERHIZEN
SDK
B XJF FLASH boot [2a0i%E##
— nBOOT1, BOOTO{i/5RY 00 (EPi%ER Main flash {EARBENIK)
— BOOT_SIZE {ii5#% 0 (BPF Load Flash [Xig)
B 33 F WRP option, RICEHNERIIAE "FiRP”
EREAZENE, ERFDHASHETE TEN®NSFSE EErE)
FLASH_OPTR
FLASH_SDKR
FLASH_BTCR
FLASH_WRPR

XEHFFRORARE SR, NRXESFRAMAAEN, WIWART RFUETAPRE.
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4.5.

Flash BT

A AR flash BY information KIAIERS XA (3£ 14> page) {EJ9 Factory config. byte f&EF.
Page O FFHHIRHZENEE ((NHIEB, TRBEM)

HSI SRERIEEEHIE, RIINAY Trimming {8

XIRL HS| AESRERRE SR RECES4(E

LSI RESRERIIRAY Trimming (&
VREFBUF ZREiHEEXI MY Trimming {&
Page 1 RS REHLH ER (ERBER) :
o Fr LIRS
A Trimming ERE&1E
RTHIENZL LM, Page 189 Factory config. byte LATESC R REBFZR 9 BITFAE.
2k 4-4 Factory config. byte organization

Page | Word Address Contents
0-3 | OX1FFF 0000-Ox1FFF 000F uiD
4-7 | OX1FFF 0010-0x1FFF 001F {RER
8 Ox1FFF 0020 1.2V Vrefint (5 16 L SIEER )
9-10 | Ox1FFF 0024-0x1FFF 002B {RER
0 11 | OX1FFF 002C 1.5 V Vrefbuf ¥EHEE (7 16 AIEERITFH])
12 Ox1FFF 0030 2.048 V Vrefouf #5HE(E (5 16 fLAIEERIHE)
13 | Ox1FFF 0034 2.5V Vretouf iE/EE (5 16 ALAIEERIT#HE)
14-31 | Ox1FFF 0038-0x1FFF 007F (REB
0 Ox1FFF 0100 FHHSI 24 MHz SSRGS HI R XS RAY Triming (B
1 Ox1FFF 0104 {RER
2 Ox1FFF 0108 (REB
3 Ox1FFF 010C {RER
4 Ox1FFF 0110 {RER
5 Ox1FFF 0114 i ts data
6 Ox1FFF 0118 =ig ts data
. OXLFEE 011C R HSI 24 MHz SE TXIRAT FLASH_TSO, FLASH_TS1,
FLASH_TS3 H{7ssiiicEE
8 OXLFEE 0120 TFHL HSI 24 MHz S FXIRAY FLASH_TS2P, FLASH_TPS3 &
2 R EE
9 | OxIFFF 0124 FHL HS| 24 MHz SRER FISRIA FLASH_PERTPE Z51728f0EcE1E
10 | oxiFEE o128 1FH HSI 24 MHz $ER RRIRIAY FLASH_SMERTPE S72880ECE
(=)
11 OXLEEF 012C FHL HSI 24 MHz 3R RXIMAY FLASH_PRGTPE,
FLASH_PRETPE SZEEEE
12 | Ox1FFF 0130 (ReR
13 | Ox1FFF 0134 (ReR
14 | Ox1FFF 0138 (Reg
15 | Ox1FFF 013C (Reg
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16 | OX1FFF 0140 RER
17-31 | Ox1FFF 0144-0x1FFF 017F Reserved
0 Ox1FFF 0180 _FERISRIIGHD OX55AA AASS
1 Ox1FFF 0184 _FEBISRSIAHD OXAASS 55AA
2 Ox1FFF 0188 _FERISREAHD OX55AA AASS
3 Ox1FFF 018C _FEBISRSIAHD OXAASS 55AA
4 Ox1FFF 0190 PMU trimming bit }z3
5 Ox1FFF 0194 PMU trimming bit 5 z3
6 Ox1FFF 0198 PMU trimming bit 5 z3
7 Ox1FFF 019C R
8 Ox1FFF 01A0 HSI 24 MHz frequency selection, trimming & f3
9 Ox1FFF 01A4 LSI 32.768 kHz frequency trimming 52 /<h2
10 | OX1FFF 01A8 RE
11 | OX1FFF 01AC REE
12 | OXx1FFF 01BO REE
13 | OXx1FFF 01B4 RE
14 Ox1FFF 01B8 Flash trimming i3
3 15 Ox1FFF 01BC Flash trimming &3
16 | OX1FFF 01CO Flash trimming % 23
17 Ox1FFF 01C4 Flash trimming 253
18 Ox1FFF 01C8 Flash trimming &5
19 Ox1FFF 01CC Flash trimming i3
20 Ox1FFF 01DO0 TS trimming ’ 253
21 | OX1FFF 01D4 REE
22 Ox1FFF 01D8 {RER
23 Ox1FFF 01DC {RER
24 | OX1FFF 01EO REE
25 OX1FFF 01E4 {RER
26 | OX1FFF O1E8 REE
27 Ox1FFF 01EC {RER
28 | OX1FFF 01F0 REE
29 | OXIFFF 01F4 REE
30 Ox1FFF 01F8 Device ID code
31 | OXIFFF 01FC REE

4.5.1.HS|_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]

| | R | RI]RJR R |[RIRJRIJRIJRIJRI|IRI]TR

RUFENZEIOEHEYE, BE5A RCC_ICSCR {723 MAY HSI_FS[2:0]40 HSI_TRIM[12:0], LASCHR
HSI SERAIE KL,
4.5.2.HSI_24M_EPPARAO
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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 R| R R|IRIJ[R R

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

R I RIRJTRIJRIJTRIR R | R] R I[RIRJIJRJIRI]IRI] R

PHFEREREIRERN HSI B, SEMNERMINEHEYE, BB AN FLASH_TS0, FLASH_TS1,

FLASH_TS3 Z5f7a8, LASKEIXIAL HSI SR BRI S RBAECE.
4.5.3.HSI_24M _EPPARA1

Address: Ox1FFF 0120(24MHz)

31 30 29 28 27 | 26 | 25 | 24 [ 23] 22 ] 21 ] 20 19 ] 18 [17 ] 16
Res Res Res Res TPS3[11:0]
R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res TS2P[8:0]
R IRIR]I]R[IRI[IR]IRI]IR] R
BHBERERBIREN HS| BIR, HEEMARIEIHRHEYE, BN FLASH_TS2P,
FLASH_TPS3 57788, LASEIIXIRL HSI SRR RAMR SR EIRYECE.
4.5.4.HSI_24M_EPPARAZ2
Address: Ox1FFF 0124(24MHz)
31 | 30 | 29 [ 28 [ 27 | 26 | 25 | 24 | 23 | 22 [ 21 | 20 | 19 | 18 | 17 | 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res PE?IZ]E
R
15 | 14 [ 13 [ 12 | 112 | 10 9 8 7 6 5 4 3 2 1 0
PERTPE[15:0]
RIR[I]RJIJRI]IRJRIR IR JTRIRI]IJRIRITRIJIJRIJIRI] R

BH-REREREIREN HS| BTHRER, EEMNERINEHEYE, B5 A FLASH_PERTPE H7ss4,
PASEEIRS AL HSI SRR F BRI S RYEECE.

4.5.5.HSI_24M_EPPARA3
Address: Ox1FFF 0128(24MHz)

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

BUFEREFTEIRERN HSI IR, EEMNERMBIHEHETE, BSAN FLASH_SMERTPE 178
o, LISCHIRIRL HSI R Fr RIS R EIRIECE.

4.5.6.HSI_24M_EPPARA4
Address: Ox1FFF 012C(24MHz)

31 30 29 | 28 | 27 | 26 | 25 [ 24 [ 23 [ 22 [ 21 [ 20 | 19 | 18 | 17 | 16
Res Res PRETPE[13:0]
R R R R R R R R R R R R R R
15 14 13 | 12 [ 11 [ 10 9 8 7 6 5 4 3 2 1 0
PRGTPE[15:0]
R | R ITRIRJRJRJIJRJITRIRITRITRIRI]IRI]IRI]IRIR

BRUFEREFTERERN HSI FHuaER, EEMNBNIEIHEHEYE, BSA FLASH_PRGTPEH]
FLASH_PRETPE ZfFa8, LASCHIRIAL HS| SERpTERIR SR AR E.
4.5.7.LSI_32.768K_TRIMMING
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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

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 | RIR]IR|IRJI]RJ]ITRIJIRIR

BB BENZMIHEHEME, BS A\ RCC_ICSCR EHFe8XIMAY LSI_TRIM[8:0], LASCHL LS| SERAYE
'8
4.5.8.Flash USER OTP memory Bytes
A PIAY flash B9 information X1igA9ERS> XIE/E/9 Flash USER OTP memory Bytes,
Table 4-5 USER OTP memory Bytes organization

Page Word Address Contents
0 00X1FFF 0280 Bit[3L-16] F7A A 2=
Bit[15:0: USER OTP MEMORY_LOCK
1 00x1FFF 0284 ERR PR
2 00x1FFF 0288 ERR PR
> ERBF R
FHRPEE
EHRFEIE
31 00x1FFF 02FC ERR PR

7N Page ECETE information X1, X378 Page Xig program FI#RZ2ZHAR Main flash BY75/ AR, BHh,
Main Flash Xigf mass erase XA KT,
IRE USER OTP MEMORY_LOCK RBAREMZIE R, BRI EBE[ (POR/BOR/PDR) , NEEEEIRIF
Ih8E. X347 Page Write BAITRIF,
Table 4-6 Flash USER OTP memory Bytes write protection status

USER OTP MEMORY_LOCK Write protection
= T
OxAA55
program FHEE(E: AAJ
BR(OXAASS) Z SMIHEE 1=, program FHEE(E: AJLL

4.6. WEHFRIA

Xt Flash main memory BRI EIFELA T JLA L :
SDK (software design kit) AIfRIF, FSRXISERFXANAEIRF, HER 2Kbytes,
wrtie protection (WRP) =, LABSIEAEENSERIE (HT2FFiEssEE PCRUREL) . SHRPAIHL
Eigit/9 4Kbytes,
B Option byte 5{riF, EIIAERBHLIT,

4.6.1. [REEEFF &8 (SDK) K {RiA

{RPXIE A FLASH_SDKR Z57728f SDKR_STRT[3:0],SDKR_ENDI[3:0]EX., &— bit XIi 2Kbytes,
Start address

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

FLASH memory base address + (SDK_END[3:0]+1) x 0x800(excluded)
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%4 SDK_STRT[3:0]kF SDK_END[3:0]fF, SDK{F4PFR; 2 SDK_STRT[3.O/NFHETF
SDK_ENDI[3:0]8f, SDK fRFEH.

FERIPESURET, X FLASH_SDKR ZE17a8f#bR{RIPRY (5 SDK_STRT[3:0[XF SDK_END[3:0]) , &
HTiA SR (mass erase) (SDK KE#HRIFRIRRBFZBIEEBEAN, BIIEE (mass erase) #BET7XY
SDK XIFFEFFRIFRIVER) , SAIFEBEH flash option byte FfJ SDK option B9{E (LLETEFTANER SDK {RiF
Fo3) . SDK protection (IG5 mass erase &8 Load Flash Xigjifris,

IltAY, FLASH_SDKR ZHEEMABASES, HE EEEM (POR/BOR/PDR) (& OBL £, 57728
WE A S flash option byte 1 SDK option 2E5 257788,

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

it/
i SDK B FIFA TR AIFRTRIE M RAM $5
Fm (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 B 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) 1I5SEIREIE SDK X,

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

4.6.2. IFSHFRP

Flash AJLAIRERSRF, LANXYAEENESERIE. ©X WRP HFSMAMEHRIE S 4Kbytes RIS{R
#F (WRP) XiF, BP1PBXRAN. BARSI WRP HF0ERA,
% WRP RIS RIS, WARITFH TIREESRE. BNA, BERE—IMXKERISEASHEP, U
£ (mass erase) INEEAEIFR.
A, NREHINRAEFIPRIKIEH TIREESIRIE, W FLASH_SR HFsSENEFRIPEIRINR
(WRPERR) £#E1,
iE: BEFRPT main flash #24ER,
4.6.3.Load Flash area protection
Z Load Flash BB, MHRIEENXIBFHITIREREREAREE, RS FLASH_CR %7788 WRPRTERR {i
SWENL
{8 FLASH_BTCR R BOOT_SIZE i EBRHEXT main flash #1T mass erase ##{F, BMEr=4H) mass
erase th&H8 Load Flash X1k,
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4.6.4. EIFHEFRF

REFERT, ERFHEAE, FHTERIPH. RGN FHIERESA, FEE OPTKEYR
EFRR S NIEFRRIFS.

4.7. NIEHHR
% 4-8 [NfFFBTEK

LliE L FHHFE BEFE rhRRiERR S % s VA 31
End of operation EOP Write EOP=1 EOPIE
Write protection WRPERR Write WRPERR=1 ERRIE

iE: UTSEHRBERRNPERR, (B2 4 Hard fault:
B R flash memory Y FLASH_CR Z17SEHIF5 1R
B AR flash IBIF RIS EREFFIEIR
B 5 FLASH #BERIHT 32 (UEHRRIRSS
B R Flash (BT (pageerase) . B3R (sectorerase) FILHR (masserase) ) BEFREIT32(1
EHEXSST
B ERF ST S R EARE T 32 (UEHRRIRISS

4.8. RNEHFHREIR

4.8.1.FLASH iiai=#IEH1FsS (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 S ERINAYFFIRE:
0: flash BEEMERBEFHFRE (RGHIHHE 24MHz LA

0 LATENCY RW 0 )
1: flash SEHRFR 1 NEFPIRS, BMEIXIE flash TEMA
BRI /AR

4.8.2. FLASH #$A51F28 (FLASH_KEYR)

Address offset: 0x08
Reset value: 0x0000 0000
FrEE5Z=8(i2 write-only, {EHIR[E] O,

31 [ 30 [ 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 [ 21 ] 20 [ 19 | 18 [ 17 | 16
KEY[31:16]
wliwlwI[wIlIwIlwIlwlwI lwilwlwlwIlw]lwIlw] w
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15 | 14 [ 13 | 12 [ 12 | 10 | 9 | 8 | 7 | 6 | 5 ] 4 | 3 ] 2 ] 1] o
KEY[15:0]
wliwlwIlwIlIwlwlw Jw [wliwlwlwIlw]IlwIlw] w

Bit Name R/W Reset Value Function
THAMEVIIESAIE AN, 788 unlock FLASH_CR &7
31:0 KEY[31:0] W 0x0000 g%, FHERET flash §Y program/erase ('
KEY1: 0x4567 0123
KEY2: OxCDEF 89AB

4.8.3. FLASH &I AFHFes (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 [wlwlwlwIlwIlwI lw] w

Bit Name R/W Reset Value Function

TEIEDRIEESENSN, 28 unlock flash A9
option Z1F28, FERE 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 BREIETEIAT. 1ZAI1E flash BRAERYFFIR

R BN, HIRESoREE ERr R R A,
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
4 WRPERR RC_W1 0 EEM program/erase AIHBHHM TS RIPRY flash XIAT

(WRP) , BREEAAZNL,
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51, BFZL

31 Reserved
2 flash RY program/erase #{ERINFERk, BRFERL 1ZfI
sz SES oMk S Al — ALY
0 EOP RC_W1 0 {XZUNER FLASH_CR Z77=5/0 EOPIE (I{fReA W E

fiL.
51, 5T

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 | Re
s S

OBL_LAUN
CH

Re

ER

IE

EO

OPT

PGSTR STR

Re | Re | Re | Re Re

Res

RS

RS

RC_W1

RW

RW

RW RW

15

14

13 | 12

11

10

Res

Res

Re | Re

SER

Re

Res

Res

Re | Re | Re | Re ME

Res PER | PG

RW

RW | RW

=T

Bit

Name

R/W

Reset
Value

Function

31

Lock

RS

FLASH_CR Lock i,
REHZAIRBEERL, MENIS, FLASH_CR EH17aat
Lock {¥. LREINLAH unlock BTFE, ZAEEMEEE,
unlock 7 FLASH_CR Z7F&8,

[#H-ZEAE program/erase #{F5Epkfa, BALNZAI]
LARTOARY unlock BEFREEHE, IZAHPARISERLRES, B
BT —REHRENL,

30

OPTLOCK

RS

VEIN=T5 Lock fiZ,

BISTZAIREEE R, HBfI/S, FLASH_CRZHFSREYS

HEINFTHE KA Lock £, ZRINLSH unlock B

&, RS ZR, unlock T FLASH_CR 257728,
[#XH-ZE program/erase #{F5Epkfa, BANZAI]

LARIOARY unlock BSFREGH, IZAHPARISEALRES, B

BTF—REREL

29:28

Reserved

27

OBL_LAUNCH

RC_W1

Force JEIN=T5 loading,

HENAT, ZEEFRFRHTIERNFHRIERS. %Y
= option byte ZE A TTREHIEHES. WR OPTLOCK
ERL, ZNAREHS.

0: Option byte loading FEfk

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

25

ERRIE

RW

Error interrupt enable {i7, 2§ FLASH_SR Z577258HY
WRPERR % &{, NFRizfifEse, WE=4hinsk,
0: FZHfiF=4E

1: Brhlir=4E
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Reset

Bit Name R/W value

Function

End of operation interrupt enable

3 FLASH_SR 25778800 EOP (BRI, MNSRIZAI{ERE,
24 EOPIE RW =4 FhRTEK,

0: EOP dhlixiA

1: EOP Fhlf{ERE

23:18 Reserved RW

Flash main memory 4 program 3&{EEEEIL,
ZAIBENT Flash main memory BY program 32{E, #{4E
fiI, 7£ FLASH_SR Z577831 BSY (i E, BHHES
ZAL,

19 PGSTRT RW

18 Reserved

Flash SEIFHIEMRIE 6L
ZAISN T SHEIRFTIRER, RFERL, £ FLASH_SR
B BSY (5SS, BHHESIZ(L

ER: A% flash EIF T TERRT, B4EEED
128Bytes [ page #1T erase #{E, FHi#tfT program 1%
e, HPhthEEBmHTAMBINEA,

17 OPTSTRT RW

16:12 Reserved

4kByte HY Sector erase #{E

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

1: %% flash B9 sector erases ¥{E

11 SER RW E:

1) Sector erase ~=37 flash information memory FAE
F.

2) Sector erase X}i&TE/ WRP BIXIFAEIER.

10:3 Reserved

Mass erase #{E

0: ZRiE#% flash B9 mass erase #4(E
1: i flash B9 mass erases #2{F
iE:

Mass erase A~&Xd flash information memory #2{EFH., HH
WRP 1&5ERS, Mass erase Ai2{EFH
Page erase 1#{F

1 PER RW 0: >Ri%E#E flash BY page erase #E
1: 1%3% flash B4 page erase #{E
Program 2&{E

0 PG RW 0: >RjE#E flash BY program 2{E

1: %42 flash B program $#2/E

2 MER RW

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

Address offset: 0x20
Reset value: 0x0000 xxxx, fEFFBE{7 (POR/BOR/OBL_LAUNCH) BBUE,M flash information memory i3
SEINFET XIEEHENE, BARIZEF5HERAY option bit,

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
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Reserved "\\IA%SJE— SWD_MODE lwsl:\i\(/; BOR_LEV[2:0] B(E)’\R]— Reserved
RW RW RW |RW|RW][RW]| RW
Bit Name R/W Function
31: 15 Reserved - -
14 NRST_MODE RW | NRST_MODE SWD_MODE
0 X: PCO: NRST PB6: SWD
13 SWD_MODE RW | 10: PCO: GPIO PB6: SWD
11: PCO: SWD PB6: GPIO
12 IWDG_SW RW 0: R watchdog
- 1: #x{& watchdog
000: BOR LF{HEN 1.8V, TEEER 1.7V
001: BOR LFHHEES 2.0V, TEEENRL 1.9V
010: BOR LFHHREN 2.2V, THEEEN 2.1V
11: 9 BOR_LEV[2:0] RW 011: BOR LFtiHEA 2.4V, "TFHEHE( 2.3V
100: BOR EFHS)EN 2.6V, TIEEHENL 2.5V
101: BOR EFHEN 2.8V, THEEHERL 2.7V
110: BOR EFE{E/ 3.0V, TRESIERL 2.9V
111: BOR EFHSHES 3.2V, TRESIENL 3.1V
BOR enable
8 BOR_EN RwW | 0: BOR Af&EE
1: BOR {#f2, BOR_LEV #2{EF
7: 0 Reserved - -

4.8.7.FLASH SDK it ZF1Fs8 (FLASH_SDKR)

Address offset: 0x24
Reset value: 32’b0000 0000 0000 0000 000X XXXX 000X XXXX, 7E_EEE(i (POR/BOR/OBL_LAUNCH)
FERS, M flash information memory BUIEINF 15 XIS HABMNAYE, SARiZEFES1EMAY 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_END[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_ENDJ[3:0] RW | SDK Xiigtattlit, &—(XIMAY STEP /9 2Kbytes

7.4 Reserved - -

3:0 SDK_STRT[3:0] RW | SDK XigFriatthtlt, S—RIxmiag STEP 9 2Kbytes

4.8.8. FLASH boot control (FLASH_BTCR)
Address offset: 0x28
Reset value: 32 b0000 0000 0000 0000 XX00 0000 0000 OXXX, £ LFEEE{I (POR/BOR/OBL_LAUNCH)

BERUS, M flash information memory B9 option bytes XIFisEHHEMNANE, BANEZZFESHEMNAY option bit,
31 | 30 [ 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 | 21 | 20 | 19 | 18 | 17 | 16
Res
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
nBOOT | BOOTO | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res BOOT_SIZE
1 [2:0]
R R R
RW RW W W W
Bit Name R/W Function
31: 16 Reserved - -
nBOOT1, BOOTO & s
15 NBOOTL EEC R EEL
X0: MainFlash Bz
R =)
11: Load Flash [3x5
14 BOOTO =
01: SRAMZ&h
13: 3 Reserved - -
18 Main flash #p52 X1 {E /9 Load Flash X
000: 75 Load Flash X
001: 1Kbytes (0x0800 5C00~0x0800 5FFF)
2: 0 BOOT_SIZE [2:0] RW
010: 2Kbytes (0x0800 5800~0x0800 5FFF)
011: 3Kbytes (0x0800 5400~0x0800 5FFF)
1xx: 4Kbytes (0x0800 5000~0x0800 5FFF)

4.8.9.FLASH WRP ittt Z57F88 (FLASH_WRPR)

Address offset: 0x2C

Reset value: 0x0000 XXXX

£ EEER (POR/BOR/OBL_LAUNCH) BEHUS,M flash information memory BOIEIRZET XigiE HAENAYE,
BEi%Z5F=518MA7 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 Res Res Res Res Res Res WRPI[5:0]
RW [ RW [RW | RW [ RW | RW

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

0: sector[y]# {5
5:0 WRP RW 1 1: sectorfy] TP

y=0~5
4.8.10. FLASH FEERAJEEEFFZ(FLASH_STCR)

Address offset: 0x90
Reset value: 0x0000 6400

31 30

29

28

27 | 26 | 25 [ 24 | 23 [ 22 [ 212 | 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 0
SLEEP_TIME[7:0] Res | Res | Res | Res | Res | Res | Res | SLEEP_EN

RW [RW [RW [RW [ RW | RW | RW [RW RW
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Bit

Name

R/W

Reset
Value

Function

31:

Reserved

15:

SLEEP_TIME

RW

0x64

FLASH EEERATEHEET HSI_10M BF$hAIIH44E8)
LRSFATERIER LS| 80 LSE BT, JSKSEMUMIE TIE
NINHE, PNERERIZEFaaI0RE ((UEFE LSI &
LSE ARFRIEHAT, [FERIZIEE) .

L{ERGZINEERT, BN RFERMERFRELN Flash &F

IR SR RIZE 9 -
tusi_1om * SLEEP_TIME
Note:

thsi_1om 9 HSI_10M HI/EIRE;
J9HEER Flash THEERIIERS, ASFFRmRANIREEREFIREN
0x28,

Reserved

SLEEP_EN

RW

FLASH REIRIER (58

1: enable flash sleep

0: disable flash sleep

4.8.11.

Address offset: 0x100

Reset value: 0x0000 xxxx

FLASH TS0 &F1F88 (FLASH_TSO0)

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 5qu€; Function
31: Reserved

BB TS FHAE information XAERIBHEATEGE, BA

IINESTFER, LASCHIRGRL HS| SRR R IR S RTaAES
8: 0 TSO RW Ox XXXX | &,

{RIF1E Flash RGN T HEHER :

24MHz BOfEEfFRUBIE . Ox1FFF 011C
4.8.12. FLASH TS1 178 (FLASH_TS1)

Address offset: 0x104

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res TS1

RW [RW [RW [|RW [|RW | RW [ RW [ RW | RW | RW
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Bit Name R/W \R;leue; Function
31: 10 Reserved
HiHEIIE AT information RABRIEHASEHEE, BA
SIRIEFFEE, LASCHIRIR. HS| SRR BN ERTIERIE
9: 0 TS1 RW Ox XXXX | &,
{RTF1E Flash BIR0 TR -
24MHz ROEETFREEIE . Ox1FFF 011C

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

Reset

Ve Function

Bit Name R/W

31: 9 Reserved

BT EHEHIE information XFERIHBUHIEEE, B
HRESTFEE, LASCIIXGRL HS| SRERFr AR S At aRED

8: 0 TS2P RW | OxXXXX | &,

{RIF1E Flash RSN T HEHER -

24MHz IAEETFREIE . Ox1FFF 0120

4.8.14. FLASH TPS3 &1F&% (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

Reset

value Function

Bit Name R/W

31: 12 Reserved

BT IR information XAERIBHEATEGE, B
SINEFEE, LASCHIRSRL HSI| SRR BNV SR IERED
1: 0 TPS3 RW | OxXXXX | &,
{RIZ1E Flash RSN R HEHERS :

24MHz BRUEETFRMEIE: OX1FFF 0120

4.8.15. FLASH TS3 &H1F88 (FLASH_TS3)

Address offset: 0x110
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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

Bit Name R/W izl Function
Value

31: 9 Reserved
BB IEHFHIE information KAERIBHIAYEGE, BA
SR ESTESE, LASCHIXSM HSI SR E RV ST EIRED

8: 0 TS3 RW Ox XXXX | &,
{R1Z1E Flash R9a0 T ItbHER :
24MHz REETERUIE: Ox1IFFF 011C

4.8.16. FLASH IU8E (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
BAEBISEHIZRIE information KABRZMEHEREERE, S
SINEFFRS, LASCHIRGRL HS| SERFTEEANE SR RIAYED
17: 0 PERTPE RW Ox XXXX | &,
{R1F7E Flash RUSNTitEHEA -
24MHz ROEETFRUEIE . OX1FFF 0124

4.8.17. FLASH SECTOR/MASS ERASE TPE %1758 (FLASH_SMERTPE)

Address offset: 0x118

Reset value: 0x0001 xxxx

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res SMERTPE
RW RW

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

SMERTPE
RW[RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW | RW | RW
Bit Name R/W Reset Function
Value
31: 18 Reserved
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Bit Name R/W \R;leue; Function
HEBITEHFRTE information KAERIEHIHISTE, BA
IHNESTFEE, LASCHINGR HS| SERATE AR SR EIAIES
17: 0 SMERTPE RW | OxXXXX | &.
{R7F7E Flash AUEN TR :
24MHz REEETERNE . Ox1FFF 0128
4.8.18. FLASH PROGRAM TPE register (FLASH_PRGTPE)

Address offset: 0x11C

Reset value: 0x0000 xxxx

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

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

Bit Name R/W \F;glsue; Function
31: 16 Reserved
HiHEITIE M ERAE information RABRIEHAOEUE, BA
SINEFES, LASCHIRIR HS| SRR AR SR ERYED
15: 0 PRGTPE RW | OXxXXXX | &,
{RIF1E Flash BYE0 HEERT :
24MHz BOBEETERIE: OX1FFF 012C
4.8.19. FLASH PRE-PROGRAM TPE Z7F&8 (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
. Reset g
Bit Name R/W value Function
31: 14 Reserved
BAEEITIEH FAE information XAEMIEHERIEUE, BA
IINESTFER, LASCHIRGRL HSI SRAT R IR SRt aAES
13: 0 PRETPE RW 0x12CO0 =R
{R7F7E Flash AUEN T HBEHER :
24MHz REETFRENE : OX1IFFF 012C
4.8.20. FLASH STEsM%
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~® 0w 30

Reg
ister

31

30
29
28
27

26
25

24
23
22
21

20
19
18
17
16
15

14

13
12

11
10
9
8
7
6

OO X O

FLA
SH_
ACR

1 A-

Re-
set
valu

0O X O

FLA
SH_
KEY

KEY[31:16]

KEY[15:0]

Re-
set
valu

O oXxX o

FLA
SH_
OPT
KEY

OPTKEY[31:16]

OPTKEY[15:0]

Re-
set
valu

o

o

Or X O

FLA
SH_
SR

BSY
OPTVE

WRPFER

FOP

set
valu

o

AP X O

FLA

L OCK
OPTI OCK

L AUN

ORI

ERRIE
EQPIE

PGSTRT

OPTSTRT

SER

MER
PER
PG

o

o

o

o

ON X O

NRST_MODE

SWD MODE
IWDG

SW

BOR_LEV
[2:0]
ROR _EN

x

x
x

AN X O

SDK_END
[3:0]

SDK_STR
T[3:0]

set
valu

N X O

FLA
SH_
BTC

400wz

o—400w

BOOT
_SIZE
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~® 0w 30

Reg
ister

31

30
29
28
27
26
25

24
23
22
21

20
19
18
17
16
15

14
13
12
11
10
9

Re-
set
valu

ONX O

FLA

SH_
WR
PR

WRP[5:0]

Re-
set
valu

x
x

O © X O

FLA
SH
STC

SLEEP_TIME[7:0]

SIEEP F

Re-
set
valu

o

OOmr XOo

FLA
SH_
TS0

TSO[:0]

set
valu

X
X

~AOPFRLXO

FLA
SH_
TS1

TS1[8:0]

Re-
set
valu

X
X

VO rFr X O

FLA
SH_
TS2

TS2P[8:0]

Re-
set
valu

X
X

X

X
X

OOoOr X o

FLA
SH
TPS

FLASH_T

PS3[11:0]

Re-
set
valu

x
x

X

x
x

OFrPFrLXO

FLA
SH_
TS3

TS3[8:
0]

Re-
set
valu

x

x
x

AR P XO

FLA
SH_
PER
TPE

PERTPE

[17:0]

Re-
set

x
<
<
<
<
<

x
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~® 0w 30

Reg
ister

31

30
29
28

27
26
25

24

23
22
21

20

19
18
17
16
15

14

13
12
11

10
9
8
7
6
l-_’

valu

O EFXO

FLA
SH_
SM
ERT
PE

SMERTPE[1
7:0]

Re-
set
valu

X
X
X
X
X
X

OFRr kL XO

FLA
SH_
PR
GTP

PRGTPE[15:0]

Re-
set
valu

ONPEFL X O

FLA
SH_
PRE
TPE

Re-
set
valu
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5. B iRz

5.1. EBj§
5.1.1. BiFIEE
VCCA VCCA domain
| LSE | [ Lsi| [ Hsi]
‘ N\
: FLASH
VDD domain
VCC domain
POR
PDR BOR
VCC[—. VR VDD' CPU Core/Digital Peripherals
BG VDD1
HSI_10M I0_CTRL
PMU
IWDG LPTIMER
veel VCCIO domain
VDDA IO Ring PWR_Acon RCC_Acon
® VDDP
PWR CR1[18
- [18] SRAM
VDDA
5-1 EBJRHEE]
%= 5-1 BIFIEE
= iR HiRE g
1 VCC 1.7v~5.5v BEEREHAGHRMABRIR, BEMBERA: BoEIIBEE,
BAREPDIEIMELRE, EBF VCC PAD (tBANKITEIHERR
2 VCCA 1.7v~5.5v
PAD) ,
3 VCCIO 1.7v~5.5v #4510 8, BT vCC PAD

5.2. BERADPES

AR B EATES:
B MR (Main regulator) fTESRIEEIEITIRSEIHRETIIE.
B LPR (low power regulator) £ stop 8=\ T, RHAERINFERIGEES,

EOREITRIC, MRRFFLE, Bt 1.2vEBE, LPR XA,
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£ stop #&x(, FTHEMHFREM MR B LPR A8,

5.3. HIESHEEER

RINEE N RFEREEE

B Range 1: S4&5EE

MR RUSIH A HEYE 1.2V, RAERTTRRAILUSITERIRA 24 MHZ T,

®  Range 2: {RIIFEEE

REZJAGHET stop WlY, FRIFKEHANZEE, BIZEE RIS LPR EIER.

5.4. HiEKE

5.4.1. LS (POR)/ TEE(I (PDR)/RESELI (BOR)

G RWIZLT POR/PDR &M, A H1R(E LEEAITREN, ZERESFMEINZ TEMRE LI,

PR POR/PDR 4, JASCILY BOR (brown outreset) . BOR {NEJLUBEIAINF TS, #HATEREFIXAER
1E.

% BOR ##TFHY, BOR REHERILABSEIF T Tk, B LA QN RE e LIRRRRE,

A

vee
VBORRS
VBORF8

VBORR?

——————————————————————————————————————————————————————————— VBORF7
VBORR6

VBORF6
VBORR5
VBORF5

VBORR4 |

O VBORF4
VBORR3 |

e —-—,— A i E VBORF3
VBORR2

————————————————— VBORF2
VBORRL f-nememeememeeee
VBORF1
Y/ To]- S EE—
—————————————— —\ VPDR
t »
tRSTTEMP

Reset with BOR off: —_—
tRSTTEMPO< »

Reset with BOR on
(VBOR8 VBOR1)

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

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

RERET,

CRERFRREBRFEMNZE, BAERETETHEN. 4 CPUALATERFETIF, ©hF

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

6.1. {RINFEERI

6.1.1 {RIHFERA N A

OREEREITEAZSI, B 3 METhFEERD:

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

(B R fERE

VR TERYIER, R TEEREXRTZIER) .

®  Stop mode: ZEX T SRAM FIZFFESHNNEREF, HSIF1 HSE XA,

£ stop ==, LSIFILSE AJLMRFTIAE, LPTIMER FaJLURIFTIE. BAZE FTSERNIIEER,
ST,

£ stop AT, JIRIAY VR KRS EHERIEHES, 8% MR 2 LPR 68, 2 LPR #EBAY, SHIFEXK
B, {EIEEERTIERIS; HRIF MREBIER, TRIERK, BRI NERNTRIREEEE

ok, EFEETHE T LB TR AR

B [HERFA AR

B STAMERRIINR, RIFFNRESTR (RGeS AR RS ¢h)

%= 6-1 RINFEEAFFR

st HEA IR IR potiar T voltage reguator
WEFI or Return y =
Sleep from ISR Al | SENE | e e
(sleep-now or RE . F o x
S|eep_0n_exit) WFE ﬂﬁ@é%{q: _H\'i]—t:ﬁ *nﬁj%qhﬁ;ﬂﬁ;u[ﬁ]o
; HIEESN | HSISYS HSI '
SLEEPDEEP bit St s .
T WFlor KRR sl | LS #0 LSE AIEsRaE X,
2. Return from | EXTI Line HE stop LPTIMER., IWDG: R .
Stop N {EEEW (EXTIBF | sppopmare | EOERETE; 5t i““ngEEE
Note: RARISHA | FEE) . | mm x| EFRMEETIEDS RCC i '
BoEiE LSI 5k LSE | IWDG, 4555 PRSTIE;
NRST HARERAYAT XA,
¥ 1 RAERE VRAVRESH MRS, FEEHA sleep &R,
6.1.2. FT{EIRL TRYTNEE
* 6-2 FI1{FE Ta9ThEE (9
- — Stop
Mg =T Sleep ' R@LPR or VR@MR IAAERE
CPU Y - - -
Flash memory Y Y -3
SRAM Y o ® -4 -
Brown-out reset (BOR) Y Y 0] 0]
PVD (@] (@] (@] O
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MR

i
-\
ai

Sleep

Stop

VR@LPR or VR@MR

IARERES]

HSI

HSE

LSI

LSE

O|0]|! |

LSE Clock Security System
(CSS)

USART1

USART2

12C

SPI1

ADC

COMP1/COMP2

Temperature sensor

Timers(TIM1/TIM14)

LPTIM

IWDG

Hlellelk

SysTick timer

CRC

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

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

GPIOs

O

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 ATE, (BFEAJHEM, HAREIDFRE.
BN stop #EZHT, WRFEEET LSE CSS, M LSE CSS HIAMAT, SRERSE, FiFHA NMI &

i
o

Sleep mode

- = Not available

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

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

ANERFE WFIFHNBEIRIEC, % NVIC SR1BAVERIIMRFRET LUEC B M EERRAE T IREE,

WNERFE WFE HENBEIRIER, Z— 1 EHREN, THEHERER. EESHTLABE LA TAR=E:

B EIMSIETISTERR R T, MAREREMEPIHEHEE (NVIC) , FHFEEE Cortex MO+HJ SEVON-
PEND fiZ, i M WFE IEREfS4ERITEY, YMZHRT pending fZF15M&E NVIC IRQ 1Bi& pending {iz

(7£ NVIC R9hBTERR pending 57788) WSS,

B EE, EBIMNPERERES EXTine ABHER. 2§ CPU M WFE IRERRMENITRS, FuiEkRMES
Wr pending i, SHEXILZIZEH Line B9 NVIC IRQ @i& pending (LB ENL.

ZIEXEERIEHIREERTE), FRIRBEFPINANTIR L REERTE.,

2% 6-3 Sleep-now

Sleep-now

ik

HENTT

WFI 8{& WFE, F#H:
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SLEEPDEEP =0 #8H
SLEEPONEXIT =0

NSRBI WFI FENREEIRRT, WRHSTUE: lf.

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

6.3. Stop mode
Stop X EET Cortex-MO+HNREREIRIARXIIMZETERY I, VR JLECER MR 3% LPR {8,
EiziE R, HSIFI HSE#XA, SRAM FIFFEEABLTRIFAZ, LSI. LSE. LPTIMER, IWDG AJH4R
HEESE L, KFIREEINERSD RCCBIESRIFLIE, HR VCORE AR AR F A N K,
£ stop X, FrER 10 5|HMAFIRIEE I TEIUERINES.

6.3.1.i## )\ stop mode

N T H—ERE stop HRILAIINAE, ECE PWR_CR.LPR=10F, VR EJLUHN LPR {8,

ANRIEFEFT flash FHRSIRE, N stop WHIHNSIIER, BEEFMERRARER (BRI
FLASH_SR 772809 BSY A IMTHRIS B EmiR. SR .

AR APB S ERYRIEIEMDHTT, N stop RAATHNESFIER, BEI APBihAIEER (BHEEHEH) .

6.3.2.1BH stop mode

MBI PRra S IREESEHR Y stop AT, HSI HSRIE N R FRTHH.
£ stop 8=, TR VR AT LPRIKZE, NIM stop iR IGEEEEYMITEEILIR.
£ stop 1z, R VRATF MRIKZ, BEESK, (BIREEBSEIEL.

2k 6-5 stop mode

Stop mode iz

WFI(wait for interrupt) 2¢#& WFE (wait for event) , FH:
EEIRE:
1) &3 PWR_CRAJLPR{, 8% VR TfFE MREE LPR T
2) B3 PWR_CR B MRRDY_TIME 1 FLS_SLPTIME EZE& MR #1 FLASH BYIGESRT A
E{iI Cortex MO+ SLEEPDEEP {if

Note:

HAAR

ATHN stop =, FrE EXTI line @9 pending {iZ (EXTI_PR &7F88) . FrEIMRRIHRT
pending i, WHENRL. BN, HA stop BILATTIBGHRIIR, ERHEHIT,

RN FAEBIEHN stop #BIBIFF HSE, RFGRHERM/RESCTIES HSI, AEEkR
HSEON {1,

AESRIFEDWRTEE9E, WHFEERREEFSXANGEN : FESKAZ MRS,
1R HSIERARGATER, K HSE,
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Stop mode g

PYUEEIREERTIE), DN stop EUAT, RARIEHEIZECE HIEE HS| BERATE,
RCC_CFGR Z772807 HPRE 184 0, BNITEIAEE SRR <iHFERI MR,
ANER{ERT WFI N stop 18R :

HIHECE R FHTETIURY EXTI line  (THRZAY EXTI HREfAIELEAE NVIC HrfEsE
BHA SNER{EF WFE # stop &1

HAIECE A EHETURY EXTI line

CPU SEVONPEND fi7&171E5% AT pending {i
LPR F| MR [EEERT &)+
MRABEFER HSI I&FERTE) +
flash IEEATE]

6.4. RERFRIHHIEEE

EERBTENAT, REHESRZR (SYSCLK, HCLK, PCLK) HJLUBISTRS iE 17 aebe B 0 SRIHE.
XL SeR D AT AR FRSRAEHE N EERARTURD, PRRIMRATSAER,

SERFETERSAR (32.768kHz) , JIREB/NRIINFE, KETLIRERER: (MR) BUIREIRENEE
iz (PWR_CR1Z77&HI BIAS_CR[3:0]) , fi MR BSHIIIFRAXIE. EEEERIZTHHERT TR,
[EEEE MREVIKEIRE. k2, SERUBREHNESIE TR, MZTEAX MR AVIKEIEEND, B3
RERIITIETTIER,

6.5. JMZEIPPIIE

HEIEBZITRI, ATLEHAURIEEERNIMRFNFAERRAT AHB B3 (HCLK) #0 APBR3fH (PCLK) ,
VABEEETOAE.
AT H— DI EAERERIRIIROINFE, SMRAORISHTLAFEHT WFI BiE WFE 5S¢ Z RIS,

6.6. BEEEFFR

ZAMEHSEEEATLUEIT half-word 8¢ word 5(a],

6.6.1. BiFZHIFFEE 1 (PWR_CR1)

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

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

0: & MRISER, fEEEHSI;

1: 5 VR ERIFTFF, BIIREERTIZZIGERE HSI,
18 Reserved - - Reserved

Stop T SRAM retention B84
17 SRAM_RETV RW 1 bl 1: SRAM EB/EERE(F LDO HitH—5;

0: SRAM B [EHKEE;

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

H{, Reseved

Stop #EXIEEERTFH, 7 HSIESES, 7E FLASH IFRTEE

EEATIEL,
2’b00: 5us
2'b01: 2us

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

i BiZSESRIREN 2’b11 B, RBEEEESEMN SRAM 4T
T2/, MIE FLASH, HEREFRFIEERENTEFREASTE
3us Nifia) FLASH,

11:5 Reserved - - Reserved

AT %R MR (REBMEFKE BIAS_CR HESENRE, K2XH
information memory R4 Factory config. bytes XAJNEL

4 BIAS_CR_SEL RW 0 X , A
0: J%&#F¥H Factory config. bytes XAJINZE
1: &K E BIAS_CR Z57738
MR (RERBREE.
3:0 BIAS_CR RW | 4b0000 | 4'b0000:
6.6.2. PWR S{F=504%
(0]
ff | Re
slgs | Y JIAJAEIJ{[JITIIFIIIIIANTdT g9y A9
e | ter
t
o> , g m =)
W = dg| = B
R 0 % 8o ne & 5
_ Z & Lo 9 I
01l cr g 2 122 )
=~ < — = )
X 1 2 L x b2 <
0 I »n = o m
0 | Re
\S/Z} ol1[1]1 o/ojlofofoO o|ojofojo0
ue
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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)

Bd14E RCC_CSR HFestISAARRAL, AITLURBISRLR.

7.1.3.NRST &Ml (external reset)

J&@IZ option byte(NRST_MODE {i)f9%%, NRST ERITTLAKECER MAEN (BARES NIEIF 51
®) -

m SN

IZEXT, 7 NRST Ef_HHABHISMESHEREINIEE, BER2CHRRER=4ENERE NRST
B EREH,

EZECEEIT, GPIORY PCO TR,

XJ NRST ERIEIEERILIE, RIHFIE NRST S/NEHE 20us BBE, D TFZEENSSIBEER.

m GPIO

EZERT, ZERSTLARIERER GPIO, BI PCO, EMI_EMEMINEET. SHEMASHTFAE
FeE, HETRREEREIEH L.
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vCC

Rpu 20us filter

Filter -

NRST [

L

A

A4

HSI_10M

NDCT

WWDG rstn
IWDG rstn

Software rstn ———»|
POR/PDR rstn———»

BOR rstn
OBL rstn

o
o

o

Sysrstn
E—

7-1 SFBRECE

7.1.4. 8IS N

SIIRE .

7.1.5. R4S

BIE ARM MO+HIRBTAIE =6 E557a3A) SYSRESETREQ i, AJSEIIER4E(L,

7.1.6. BHIEIFRH S

RGBS ECE FLASH_CR.OBL_LAUNCH=1,F4E#HIEIMFTHEN, NTEsHEINFH B INE.

57/308



PY32F002B &% T-/iit

8. B3¢
8.1. MR

8.1.1. §paRiSiERTHh HSE

m SMEBETERE PAG N

mSONIBEMSSHEAEET, PA6 BIENEREX 10 FAGERE; B PA6 SIE(EH GPIO fER.
8.1.2. JMaR{EIERTEh LSE

HNERESERATER (LSE) SREFANKE:

B EIMERTR, ECEWEMCIREBES, P4 32.768kHz HATEHES

B EEMINERA SRR

RCC_BDCR 772810 LSERDY #x B~ 7 LSE EBFaE. LSE nJLAUEIY LSEON An#fTHEE X, I
BT LAEIE LSEDRV[1:0HTIET, LESEMAIENSEHRTRKERE.
M EBRIEHIE (LSE bypass)

ZHERT, R TN RE, #4HEIE RCC_CR #9 LSEBYP # LSEON fLSFZIER,

8.1.3. NEBSIERIH HSI
REPEIERSSR, (FAE R AR REEARIE. HS IR ORERIRITA 24 MHz,
8.1.4. AEREERISH LS

REKEERTER, {F79 IWDG #1 LPTIM RIRI$H, LARSEAS A REIE TR SR . ZRIFrh OsRRigit
£ 32.768 KHz,

8.2. HIohid
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HSI: High-speed internal clock
LSI: Low-speed internal clock
HSE: High-speed external clock

LSIRC to IWDG
LSl
LSCO LSC
(e LSE
.05C32 out LSE
32.768kHz LSE to PWR
RTCSEL »
DOSC32 IN | Clock
detector To AHB bus, core, memory o
AHB l FCLK Cortex free-running clock
»— PRESC >
A LSE | /1, 2..512 To Cortex system timer
LSI
APB
L PRESC PCLK To APB periphrals >
MO mr 108 Z‘SECLK /124816
L s PCLK:
HSI RC - LSE to LPTIM
LSI
PCLK
to COMP
LSC
HSIDIV PCLK
HSISYS to ADC
HSI 1,2,4,8,16,32
1 PAG HSE SYSCLK /1248163264
LSI
- TIM_PCLK
If (APB toTIM1/14 I

PRESC=1) x1 else x2

8-1 RETASTPLEHE]

8.3. HHHTELESR (CSS)

AP 2 EZAR LIS, EXMER T, LSENERERES, R MENIIEERITH. XA LSE #
KiflfE, BFEReNIREtE KA,
WSRTE LSE ERIIRHEMEIR, LSE SWHEIXT, IMERSMHHELS TIM1 (B9 ERTES) 1 TIM14
(BEAERTEE) BRNEMNE, HrrEhimBsNinZiEiR (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 #fEge, FEUNR LSE BIEEIR, PS4 CSS HlfT, FHBEFE—1 NMI, iZ NMIE
REngT, BE CSS FhiERfAiakk. FEit, £ NMI AR Ry /BT iR ER S s
(RCC_CICR) EBRY CSSC {i3kiEbs CSS Hlf,
R LSE B E [ENBIERZR M, HHMERESHE AN HBENNIRE LSI, FErYXE LSE,

8.4. WHEIthEESD

ATHERENA, T8 BOM A, LURENERNFER, FECHIZHITHEHI0E. B TR MCO
55 (Fo) B GPIO RIS RAINERECIIAT thiEHTNRE.
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7 8-1 HiHAT#ER
B PTR MCO aJ§git RYBS Bl
HSI
SYSCLK
HSE
LSE
LSl

R 43T MCO RISHEI TR, AR GPIO AF IHREA MCO HIRRIAMER, MCO TTREST4FERI,
EEETTZERATE,

8.5. TIM14 PIZBFASMER AT Eh s H

BATRE. BE. ITZREFFER, SERERIRE (W0 HSI. LS| F) AIRBIIERISR. BEit, F
ERERFINE TIPSR USRI — U B F R SIERA SR TRUE.

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

L L <

8.5.1. HSI B fE

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

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

&8y LSE (ESEEAGZEAY HSI BTfpitEEiE, RInTXIAERE AR ITIE. FIR LSE HNSHRE
(ppm %%), FAFBELAE—SD#ERNUER TR, FAETI R THERAMES S, T2, BEREE
=P SENGTES T

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

TiIM14

TIH_RMP[1:0]

GPIO
RTCCLK ™
HSE/32
MCO

8-2 SRERNE S TIM14 HHEIRIE

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

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

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

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

—BGiE HSI BepRE

HERIERT.

BT MCO multiplexer E$ LSE 3 TIM14 B8 1 fONERE, HEFXFEEN

8.5.2.LSI ufE

5 HSI —#, LS| MR SZEIRE. BE. T2RAEFNMNTMmEER. LS FRERBSER
FHRERAR HSE 8¢ HSI SRHITIRUE, RIERIES HSI ML,
LS| RORUERIER: LS| BIRILHFN TIM14 BUBINIEIR. X HSE fEARGATERIR, EESRA LSI B HSE
RIRTERNER, 1RMT LS| BEEE.
[REE £, DARERSRERRIRER, B) HSE/LSI AUSRERLL: WEBESIZETIEX, tLREMLR, EERI

Ry,

8.6. Sfi/MIthEHFaE

ZAERAYES ST LA word(32bit). half-word (16bit) 0 byte (8bit) i(al,

8.6.1. I¥fpi=HIFHFR (RCC_CR)

Address offset:0x00
Reset value:0x0000 0100

, BT, ERIERAALE. REE

=K}
ERE

IHERERRT ST RUESEL, NMSEIENER

FEHERGTIIE HSI ((XFhER
T, HSINMIZISBENRARIHIR) . SITEELR LSE (ESAY(CIEHRIEA HSI BIEpMNRATTTEL, XEFRINHIR
H TSR RN E R,
XERFTDFIA T IMERIRATAY LSE SHEE (ppm), ZETRELUMBRIAID HEERRE NERATFRER, AAFXEY
HRHTIRE, LAMERTIZ. BE. BEEXINIRER.
HSI BRI IR B IR AP A B RRES Faa (L.
ZSEMHEINEARIESEANAESR (tban, HSILSE ROLLR) : HHHRERMESH MRt
BIEX. tREE, EENEUT.

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 HOSNE Res | Res
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res HSIDIV[2:0] :E?\I( Res HSION | Res | Res | Res | Res | Res | Res | Res | Res
RW R RW RW

Bit Name R/W Reset Value Function
31:19 Reserved - - Reserved
18 HSEEN RW 0 HNEBRTESERE
17:14 Reserved Reserved

HSI B3R,

PH=HIXEAARTE HSI BIDSREREL, 74 HSISYS A
13:11 HSIDIV[2:0] RW 0 000: 1

001: 2

010: 4

011: 8
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Bit

Name

RIW

Reset Value

Function

100: 16
101: 32
110: 64
111: 128

10

HSIRDY

HS| Rt iR IR,

I EIFREA HSI OSC 13%E. 1ZIRBZ HSION=1 Fj4
BR.

0: HSI OSC ;&EH&ET,;

1: HSI OSC /#BIF7T;

4 HSION ;&& /5, HSIRDY 3B,

Reserved

Reserved

HSION

RW

HSI Bf$MERERL. RIGATIABMANETIZAL.

LN stop 1EIAS, BHFEZZAL, FLEHSI,

Y HS| I EESE EHEAER ST (BB stop 15
X, HE HSEFARGRIER, HA=ELAT) .

0: HSI kA

1: HSITFF

7:0

Reserved

Reserved

8.6.2. WEBRIHERIHESHFER (RCC_ICSCR)

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

31 29 28 27 | 26 25 24 [ 23 [ 2221 ]20] 19 [ 18 [ 17 [ 16
Res Res Res Res | LSI_STARTUP | Res LSI_TRIM[8:0]
RW RW RW |RW [RW [RW [RW | RW | RW | RW [ RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HSI_FS[2:0] HSI_TRIM[12:0]
RW [RW [RW | RW [ RW | RW [ RW [RW [RW[RW[RW[RW | RW | RW | RW [ RW
Bit Name R/W Reset Value Function
31:28 Reserved {RER
ER(EIERATE LS FE AT EnEEE :
11: 256 ™ LS| BF49/EHA
27:26 LSI_STARTUP RW 2'b00 10: 64 4 LS| Btéh/EHA
01: 16 4 LSI BF$9/EHA
00: 4 LS| FfsthEHA
25 Reserved
AEMRIRIT SRR, BIRE, PIEBRER eI LA
H 32.768KHz
ITHECHBEHRBHTES (FFHTE Ox1FFF 0144)
BNiZE51Feed, o LS|H4F i iR TR,
24:16 LSI_TRIM RW OXOFF o
BOEE(RIFIE Flash BIR0 b :
32.768KHz I EEMBIE: OX1FFF 0144
REBIXNZSFeEH TS, 818 (&) 1, FLSI
AORIHATERIE () 29 0.2%,
15:13 HSI_FS RW 3000 HS| STl
100:24MHz
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Bit

Name

R/W

Reset Value

Function

>=101: {RE8
LTEBE, BIAERE 24MHz,

12:0

HSI_TRIM

RW

O0x10FF

AR (L

LEEERE(A HSI 24MHz FOBUAREEE, SROERTSIE

HIEE (FFH7E OXLFFF 0100) BAiZ&fFsed,

BTSN RTE information RAERIEHHROENE, B

NiZ57728, ST HS| S Em HRE FRIRE,

{RIF1E Flash RUZ0 T HEAER :

24MHz ROE(ETERUEIE: OX1FFF 0100

B MiZEFREAREERE, EaTLUZERAFIME, &

MiZEFRREUE, =18 OR) 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 [23

22 21 20 19 18 17 16

Res

MCOPRE[2:0] | Res

Res

Res Res Res Res Res Res Res

MCOSEL[2:0]

RW

RW

15

14 [13 [12 11

10 [9 | 8

5 4 3

1

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

MCO (microcontroller clock output)
XL, IRE MCO HItEIIDSAREL:
000: 1
001: 2
010: 4
0 011: 8
100: 16
101:
110:
111: 128

HETFAE MCO i (5RERT,

IREIXLEAN,

DINEEL, RS

27

Reserved

Reserved

26:24

MCOSEL[2:0]

RwW

MCO &%

000: ;RBRTER, MCO HHAfEEE
001: SYSCLK

010: {88

011: HSI

0 100: HSE

101: {RE8
110: LSl
111: LSE

AIES.

T R EMEE TR R AT RES I AT A TR

23:15

Reserved

Reserved
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Bit Name R/W Reset Value Function

14:12 PPRE[2:0] RW 0 100: 2

=y
o
iy
i

110: 8

111: 16
AHB BT SREEL.

S EZAL, AT FE HCLK Adfh, BiRE SYSCLK 89
DIREREUNT

Oxxx: 1

1000: 2

1001: 4

1010: 8

11:8 HPRE[3:0] RW 0 1011: 16

1100: 64

1101: 128

1110: 256
1111:512

ATHRERRERETIE, FERE VR BREREESEMR
i ENORRIIRDIEREL

7:6 Reserved - - Reserved

REAEIRAL

XL R, SRR AT SRR BB ER SR

i

000: HSISYS
001: HSE

010: {RE8
0l11: LSl

100: LSE
Others: Reserved

BRI PIRIERAL
XL AR RIS, IR R SRSt

000: HSISYS
001: HSE

010: {£E3
011: LSI
2:0 SW[2:0] RW 0 100: LSE

HE: Reserved

TE4ECE D HSISYS MEIREHE:

1) R&EM stop IEIBH

2) B4FECE 001(HSE), HINHSE 230 (HSE &SRt
HR)

5:3 SWS[2:0] R 0

8.6.4. SMARAIHIEIZHIFFRE (RCC_ECSCR)

Address offset:0x10
Reset value: 0x0001_0000

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

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | LSE_STARTUP Res LSE_DRIVER
RW RW

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

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
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Bit

Name

R/W

Reset
Value

Function

31:18

Reserved

RES

RER

21:20

LSE_STARTUP

RW

0x0

LSE SRISERTIEIERE,
LSEBYP=0:

00: 4096 4 LSE Rt$H/EHA;
01: 2048 4™ LSE Rt$4/EHR;
10: 8192 4™ LSE R§h/EHA;
11: HigERtia), Bl
LSEBYP=1:

00: 2048 4™ LSE Rt$4/EHA;

: 1024 4 LSE R$4/EHR;

: 4096 /N LSE BH$4/EHA;

D NitHigRerd|, B,

17:16

LSE_DRIVER

RW

0x10

(RERERIRIRANEESIIELE,
: ERIIKENIRE
: S9KENREST;
: BUAIKERE
: BRIRIXEIRE
iE:

(E7%)

| BERERREE. BB EIUARBEIRIFESEHILEE S
B8, IXBNREIEANIORERIK, IXFNEEIHSSNTOFER,

15:0

Reserved

8.6.5. BIfphPlfifEEESFEE (RCC_CIER)

Address offset:0x18
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Rg\s(:E Res RLDsYle RIIS?(IIE
RW RW RW
Bit Name R/W Reset Value Function
314 Reserved - - Reserved
HSI B ready FRMF{ERE,
3 HSIRDYIE RW 0 0: ZIb
1: fshE
2 Reserved Reserved
LSE B ready HRHfT{ERE.
1 LSERDYIE RW 0 0: Ik
1: {5
LS| B3 ready HRHfifsERE.
0 LSIRDYIE RW 0 0: Ik
1: fsge

8.6.6. R#hRiftTFES1Fss (RCC_CIFR)
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Address offset:0x1C
Reset value:0x0000 0000

31 [ 30 [ 29 [ 28 | 27 | 26 25 24 | 23 [ 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 [ 14 [ 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res CI;SS;: Res Res Res Res Res R|_|:|)SYIF Res RLSEF RLDSYIF
R R R R
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved
LSE BI$hREREA (CSS) Hins.
LEBEHHEIN LSE OSC R $heMAd B i% 251728
9 LSECSSF R 0 0: LSE Ry$@MISC IR =4 ;
1: LSE BHERaIsR M =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 SRR
1: BH HSI 3lEEaIRT ST
2 Res - - Reserved
LSE /& FRTMRRAL
34 LSE #2xE+H LSERDYIE {588, ZAIHBMEEN. Y
1 LSERDYF R 0 WIS ENI LSERDYC i, &L,
0: FoH LSE 5|&2a9atEfiER T
1: BH LSE 3|ChIRT i ERRT
LSI/EFHMRRAL
3 LSI F2EFFE LSIRDYIE {F8E, ZHEEER. Wit
0 LSIRDYF R 0 WIS ERL LSIRDYC i, EFIZAL,
0: JGH LSI 5[ERIBTEERR T
1: BH LSI 5|AIRTEPES 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 Bt LRER%A (CSS) Hiiirtimz.
9 LSECSSC w 0 0: IRBFNH;
1: 5% LSECSSF fr&
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Bit Name R/W Reset Value Function
8:4 Reserved - - Reserved
HS| ERITEES.
3 HSIRDYC W 0 0: XB¥m.
1: ;&% HSIRDYF {iZ,
2 Reserved - - Reserved
LSE /E&EirGias.
1 LSERDYC W 0 0: ;XE.
1: i&k% LSERDYF {iZ,
LS| EBInGEE.
0 LSIRDYC W 0 0: &XE.
1: ;&% LSIRDYF iz,
8.6.8.1/0 EOS(iFFs8 (RCC_IOPRSTR)
Address offset:0x24
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPIOC | GPIOB | GPIOA
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res RST RST RST
RW RW
Bit Name R/W Reset Value Function
31:3 Reserved - - Reserved
I/0 PortC E{iL,
2 GPIOCRST RW 0 0: no effect;
1: PortC I/0 £fI;
I/0 PortB £11.
1 GPIOBRST RW 0 0: RE;
1: PortB I/O §fiI
I/0 PortA £11.
0 GPIOARST RW 0 0: ;&BEW;
1: PortA /O §fiI
8.6.9.AHB YMEEISTFE (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 1&HE(I,
12 CRCRST RW 0 . 7@%&{
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. APBIMEE(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&IREA,
22 COMP2RST RW 0 0: ZBF;

1: ZIEHREN;
COMP1 t&IREA,
21 COMP1RST RW 0 0: ZB;

1: ZIEHREN;
ADC t&RIREAI,

20 ADCRST RW 0 0: ZBm;

1: ZIEREN;
19:16 Reserved - - Reserved

TIM14 &HRENT,
15 TIM14RST RW 0 0: RBEF;

1: ZIEREN;
USART1 &SI,
14 USARTIRST RW 0 0: RBFM;

1: ZIEREN;
13 Reserved - - Reserved

SPI1 EHRE(I,

12 SPILRST RW 0 0: RBFM;

1: ZIEHREN;
TIM1 1RREA,

11 TIMIRST RW 0 0: RBFM;

1: ZIEHREN;
10:1 Reserved - - Reserved
SYSCFG #HEN,
0 SYSCFGRST RWs 0 0: ZB¥Nm;

1: ZIEREN;

8.6.12. /O #FEZORIPMEEESFER (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 GPIOC | GPIOB | GPIOA
EN EN EN
RW RW RW
Bit Name R/W Reset Value Function
31:3 Reserved - - Reserved
I/O PortC B$tsERE,
2 GPIOCEN RW 0 0: BYEhELIE;

1: BéhfsERE
I/O PortB BT4h{HRE,

1 GPIOBEN RW 0 0: AY$PZEIE;
1: ESgdvsERE
0 GPIOAEN RW 0 I/O PortA FEYsEAE,
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Bit Name R/W Reset Value Function
0: BYPPEELL;
1: EFERMsEEE
8.6.13. AHB JMEAIH{EEESFEE (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
EERENT, SRAM BIRTEh(EREEH
0: 7% sleep R IZIERATERI XA
9 SRAMEN RW 1 1: 7% sleep #Ez(iZtERAT S HARE
i IZAHENE sleep IRTVIZIERAIRTER(ERE, EIEEIEIT
B, IZIER RS XA
7E sleep #T, T, FLASH RYRTEh{sEaE=s
0: 7% sleep R IZIERATERI XA
8 FLASHEN RW 1 1: 7E sleep {EZIERETENMERE
7 1ZAHNEE sleep IR IZIRRAURTER(ERE, EIEFEIET
B, ZIERIHAS XA
7:0 Reserved - - Reserved
8.6.14. APB JM&ERIPEEESTFEE 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
I '-\Q I -H-i A L\bo
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 | oo
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 e | T T Re | Re Re | Re | oo | pog | pes | 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

8.6.18. IEHIMATFFER (RCC_CSR)
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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 | 21 | 20 | 19 | 18 17 16
IWD PW
SFT PIN OBL
Re | Re G RST R RST | RST Res RMV | Re | Re | Re | Re | Re Res Res
S 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
LSl
Re | Re Res Res Res Res Res PINRST_FL Res Re | Re | Re | Re | Re RD LSIO
S S TDIS S S S S S v N
RW R RW
Bit Name R/W Reset Value Function
31 Reserved
IWDG E{iirE.
29 IWDGRSTF R 0 =emee
RMVF B 1 &5Fi% .
RENFRE,
28 SFTRSTF R 0 STt N
RMVF B 1 &8TiZ,
BOR/POR/PDR S5,
27 PWRRSTF R 0 N
RMVF B 1 &8TiZ,
HMEB NRST EIERIIRS.
26 PINRSTF R 0 s = u&‘{ e
RMVF B 1 &5Fi% .
Option byte loader SR,
25 OBLRSTF R 0 piion byte Joader Z Rz
RMVF B 1 &5Fi% .
24 Reserved -
23 RMVF RW 0 BEIHEE 1 KEF([30:25| NSRS,
NRST jEiR2s1E
8 PINRST_FLTDIS RW 0 0: {#8EHSI_10M, BiEiK 20us FEEIhEE(FRE
1: JEKINAEEELE, H HSI_10M {#EXE
7:2 Reserved - - Reserved
LSI OSC FREIFE.
1 LSIRDY R 0 0: LSIkfazE
1: LSIBRE
LSI OSC {&gE,
0: &b
1: fFge
0 LSION RW 0 A ” .
REER, WSS, TERE(HERE IWDG (18T option
byte) FIEX{4HEEE LSECSSON B, S hZinH TS
{iz.
8.6.19. RCC ZH{F=gitblipris
(@)
ff Re
Slicter | 1A JANEEIYYILIETYYITITToadr{qusoqqoo
e
t
9 Re | | 1112 | < . :
X g o o d o d o d d d d o o C o g g o HSIDIV q 9 v 9 v d g 9 g »
CcC d 4d 4d ¢ 4d ¢ ¢ 94 d ¢ ¢ ¢ 4w g9 9 9 Mg =3 ¢ ¢ d daygaygdg o
0 R o:n:n:o:n:o:o:crn:n:n:n:o:%o:cr(x(x[Z:O] mn:%n:n:n:n:n:n:n:n:
0 T
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(0]
ffReg
sl |88 gAY N99Y9YdSaqanaguaag oo
e
t
Re-
set
0 ojojoflo|0]|1
valu
e
g —
RC E g
Cl | d d ¢ o E=| )
y g g 4d g <2 g LS| _TRIM[8:0 HSI_TRIM[12:0
0 | CsC n:n:n:n:'(y)r'n: - [8:0] fl - [12:0]
X R _ %)
0 i
4Re_
set
valu olo0 of1f1{1y1{1|1|2f2|0f0f0Oj1|0|0O|jO|Of21|21|1|2)2|2|2f12
e
RC MCO- MCO-
%2 0 v v v v vl v n 0 v v .
C C | 4 PRE[2: | ¢ SEL[2 4 g 44 4 49 g g 9 9 PP,RE HPRE[3:0] | ¢ & SWS[Z SWi2:0
0 = o Moo o o of ) of [20] o of O] ]
FGR 0] 0]
X
ORe-
set
8 o(o|o0 o(0|o0 ojofo|loflo0O|0O|O o|0|0|0|0O|O
valu
e
=, e
o =
RC w )
CE cru:(rlmtrlcr]cr]mu‘uiuiuiviviz.—.mmmv&r]&r]wm&r]&r]vim“—l g v
oy d d d 9 d ¢ ¢ 94 d uv uvduyygqaygyxro|l g d g ddddd 9 d ¢ ¢ g x— du o
0 | CsSC ccccn:ccn:ccccrxn:n:n:n:o:o:ol“crcrcrn:n:n:n:crn:n:crrxul o
X R w L
1 2 ¢
0 | Re-
set 1|0 olo
valu
e
ORe-
X qd o o o o g o o o g g g o o o 9 4 4 4 4 4 4 4 d g g o d g g 9 o
serv g 9 ¢ ¢ ¢ @& ¢ O @ ¢ ¢ @ ¢ ¢ 99 9QIY Vv v v avauvauvgavc v v v9UY vy o
1 oo o o f of of o o of o ] ) d o ¥ f oy ) o f o) of o ] o ] ]
4ed
RC | L ddddd3d
u v v 0 v vl v oy vl B oV v v v v oy B By vy v v v u v v v u [
CcCC CI.CUCL'CIJCL'CI.'CL‘GJCLCL‘CL'CL'GJG;GJG)GJGJGJG.CIJGJGJGJGJGJGJGJ%GJUJQ:
OIE—Rn:n:n:n:n:n:n:o:n:n:n:n:o:o:o:o:o:o:o:n:n:n:nco:n:n:n:o:mo:tﬁa
T -
X
1 | Re-
g | set 0 olo
valu
e
7 —
RC fladdldidldz
L% I B I I SN N7 I N N 7 I N N N7 [ O O (7 N 7 I NS T 7 IO B B [%
CcCC q,mq.cuq.q,q,wmwwwu,u,u,mwwwa,a,a,mwa,a,q,mgmwn:
0 = Moo ooodooo oo oo d o o of o o Moodoodogog A~
IFR 0 T g m
X — —
1 | Re-
c | set 0 ol |o|o
valu
e
RC fdatdlddJalds
(/'(IJU;(/1(/;(/;UQUIU‘MMMUE(/;U;U)U]U]U]U‘U)U)UU]U)U)U;U] [
C C a.cuq.wq.a.a.cua.cucucua.a.a.cbmmma.cucummcucua.mn:mwn:
0 = ddoodogoooodo oo oo o o d o o of o O oo of of of ff of U 5
ICR 0 qJm
X — I -
2 | Re-
0| set 0 ol |olo
valu
e
R HH =
OCCI Ul U] O
x| 5 |lddddodadddddadddddddddaddddddagdddHE
OP 4q 9 ¢ 9 ¢ ¢ ¢@ 9 9 ¢ ¢ ¢ ¢ ¢ ¢«&@ 99 99 99 vV UvU YT VP UVQP QYUY U v QO
2 Mogododododododododododogododododdodododog oo odog dgog 9 9O
4RST aa o
R g g o
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0 o 'S8y 'S8y 1SHO4OSAS o N3IVOIdO, o 'S8y 'S8y NIO40SAS

T o Sad Sad o Soy N3IdOIdO o Sod Sad

[4 o BES| Sad Sod -OId9 o Sod BES|

T SoY SoY SS9y SS9y SS9y SoY

72 SOy 1sd o SS9y S9Yq S9Yq SOy

[ Sod SoYy S9Yd SS9y SS9y S9Yd

9 Sod SOy S9Yd S9Yd S9d SoYd

7 SoYd SOy S9Y S9d S9d SoYd

8 s9g s9g S99 S99 JHSV 1 3 s9g

6 Sod sod s9g s9g NIANVIS = sod

0T SoYd SOy S9Y S9d S9d SoYd

TT S99y S9y ISITNIL o S8y S99y S99y NITINTL
T ISg0d90 P S99 ISdTIds o 5949 NIOd0 P s9d NATIdS
TT Soyg Soyg S99 5oy 5oy Sog

VT s9g s9g ISaTIavsn o S99 S99 s9g NITIIVSN
ST S9d S9d ISHYTINIL o S9d S9d S9d NI7TINIL
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71 SoYd Soy S9Y S9y S9y SoY SoY

81 SoYd SoY S9y Soy S9Y SoY S99y

Bl Soy SoY S99y S99y S99y S9Y

0¢ S99 s394 1S80av s9d s9d s9d NIOav
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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 FRTHAEAN)
E(/ENZFE (GPIOX_BSRR) , ftiFXf GPIOx_ODR B EiA[H]
BENH (GPIOX_LCKR)&FZ: 110 OBCEINEE

TEHATRE

SRAREEESFSE (8110 O&Z 8 MERATEE

EAREHAP TR AR L AYRE

EERER /0 ZEREEINEE, 158 1/10 OfFA GPIO, sE{EAZMIMEEOTEE

9.3. EBH 10 ek

81 GPIO B8/ MU, FJLUBIEREHRE, BT/ IMENAERE:
—BNFEE
— WAL
— BN
— RN
— Frimit, # EhEE TR
— push-pull itt, T _EHIEGE T
— 5 EhuEE RIS RTHEERY 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 |
Digital input

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

VDD —

Read

|
|
T
|
|
|
}
I On/off
|
|
|
t
|
|
|
|

TTL Schmitt Trigger On/off ‘

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
. |
L_Jnputdriver __ _ _ _ __ _ o ___ !
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Input data register

Write

On/off ‘fﬁ

Bit set/reset registers

Read/write

-

register

1 Output control

Output data

From on-chip

: Alternate function output
peripheral

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

SMHEMEf/E, SRIEEREHE, KSE 10 WEEHEIIER.

Debug 5 |IEAMRE TS RATHRE R FhiE:

—PA2-SWCLK: BF TS

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

BINZUESTFEE (GPIOX_IDR) 7E81 AHB BT$HF<3IREX 1/0 B _ERIEBSF,

FRBH GPIO 5 |jERB MERRYSS EHFNSS T HIEEFE, BTLAEIE GPIOX_PUPDR ZFH{7esfREaE A HEE1ZIN

ge.
9.3.2.1/0 EE ANEES IiEIFEFRET

REF 110 OBS ZRIGES[EERRIIMNARR, —MMNEERETLIBIIEAEEEE— 10 0. XA
LLgEgaR— 10 O_ERYRT MRS BB,

81110 O LRZIRIEERS S 8 S RINEERAN (AF0 to AF7) , BI@IIEFRE GPIOX_AFRL (for pin 0
to 7) RECE.
B RISffE, SERIEESREIAN AFO, 110 ONE AR NIEIIE728 GPIOx_MODER &
. SMINSREES BN MNEUEF LB IRASN 2.3 15

PR 7 IXFRRIGRISERIGEEEEIRE, B NMNIEBE SRR LADEARRR VO Ok, LMEEE/NEELE
(FREINIMNREERIIL.

FFZRRIN NiRBELECE 10:

EiThee: BXEME, XL A oEIK 287 B0 RIS FAThaEH

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 iR 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 [, ZfFE8 GPIOXx_MODER FRIERE /0 & (A, Hit.
SA. &) . 27728 GPIOx_OTYPER #] GPIOx_OSPEEDR FSRiERMHER (HEHESFR) and iR,
£7172% GPIOx_PUPDR Rk _ LRI/ FRIAS 1/0 B9,

9.3.4.1/0 $iRS1Fas

8/ GPIO A& 21 16 (URFIEIRIEIES 75 MANBLHEIESFS (GPIOX_IDR
GPIOX_ODR) . &% GPIOx_ODR {#fF 7y Bz, AEa5S. MALIESFRE (GPIOX_IDR) A%
Rz /0 O _ERIEBIRZS, Risrd.

9.3.5.1/0 EURIR{IAIE

BI/E(UZF85(GPIOX_BSRR)Z—* 32 iFFss, IS LEUESF85(GPIOX_ODR)AEME(E
FIEhI. BEf/SNSFSUSERTLZFEE (GPIOX_ODR) HIF(E.

GPIOx_ODR FJ&8—{i¥t GPIOx_BSRR RIFMEFIfZ: BS(i) and BR(i). i BS()E 1 A4
GPIOx_ODR Y$MfuE 1, {2 BR()E 1 B]4& GPIOX_ODR fM{iiE O,

257788 GPIOx_BSRR {EE{I5 0 HA/INZ57728 GPIOx_ODR XRMAY, 15 GPIOX_BSRR JfHE—{i
ERNE 0 FIE 112(F, B 1 FEEMHHEN

{#FZ5 772 GPIOX_BSRR HZrE517e8 GPIOX_ODR HINRfIRE—RMRIER, HASBIEST 7S
GPIOx_ODR fifif, Z5#72§ GPIOx_ODR thaLAE#iHIA. Z78s GPIOX_BSRR RERMH—HMREFRARIEL
B,

LRI URTEIRIE GPIOX_ODR HIIAT &N EXIAFHT: T— AHB BifaidiEhaaseEN 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 OSIGFTSAIREAIIMRINEE, FELLMAILEEA /0 EFH
h—HIRE. AFIERESXTERINEMANS ARERHLERRERAY, TLEE /0 IS AIIREHN/EHAT
LU B IRAYEiE.

9.3.8. JMERFRI/IRERLE

ATEImOEBEINBHIEED. AT ERINBPIE, mOLRRIERERRIENSERIRER, FE%
NMA TR,

9.3.9.1/0 HiNELEH

3 1/0 ORERBA:

B hEEAERE
TEE AR BRI\ f5ERE
IRYEEF 728 GPIOX_PUPDR Bt & nl{#Hae/A~F8e_E T HEEE
HIE 1/0 B EREURESA AHB R HMERAEE R \ SRS 1728
XMASIES FesaEhR SR /0 K&

Analog input/output

<

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

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

2 1/0 ixO#BCE 9 A

B RHENEEEEE
— FRE: BESFFSE LA0EEE N-MOS, Mt EHFeE LAY 1"in B T =ERR(PMOS MNAHEH
i)
— EER . WS EEE FAY0EGE N-MOS, T E77EE FRY 1VEE5E P-MOS,
B EERHARARENE
B RIES178 GPIOX_PUPDR ERE A {#aE/ AR - T hieakE
B HIE /0 B ERIEURTEE AHB IR R NSRS 172
B XA BUESFSRZEEAEE] 110 K&
B UREEIESFeSREEEEIE—RENE
Analog input/output
To on-chip peripherals, Digital input i nput drver i
power control and EXTI ! !
‘;gn i on i Ve —
Read 2 : ‘ |
« g <o e
g ; : TTL Schmitt Trigger i On/off | 5 :
wie | - oupuaiver  veer @ ]
— 3 © | |
8 | | 1/0 pad
g _‘ % o : i On/off |
Read/write - §- 'go I Output control :
From on-chip Alternate function output i Push-pull or : -
peripheral L 0_p'_3rl-<ir§if_1 _______ :
9-3 HIHACE

9.3.11. SH&EEEE

= 110 i ECE /S FRTHRERT :

B EFRREHERIEES, MR PERE I

REIMRAVES I HE (S RaemL)

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

82/308



PY32F002B &% T-/iit

Analog input/output
'_____._________________';
Digital input : Input driver |
Alternate function input < | :
| i
|
\ |
5} | |
@ ' | vce
%0 : On | T
Read s | |
< g < o
he] | <
g o : TTL Schmitt Trigger | On/off | s
2 g_ - ____ |
= c
. B = T !
Write - | Output driver vce o (]
—_— Q
] | : 1/0 pad
= [ : |
2 2 | : On/off |
s T Q |
= = B I '
. @ 3 ‘@ | !
Read/write g’ o Output control |
|
- O 1 :
) : : -
From on-chip Alternate function output : Push-pull or I
peripheral | open-drain :

9-4 SRTHRERCE

9.3.12. IE¥IECE

5 /0 inOECE /R IUECERT :
B EHEIRERREELL
B ZFERISRAREAN, S TEAMEN V0 5| ERFERE. RS REEERERE N0,
m 55 DRI TMAFBMEREELE (FEWMRE GPIOX_PUPDR 3 00) ;
B SN BIRS R EEN O,
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Analog input/output
To/from on-chip
peripherals, power < T m e m e m
control and EXTI | |
: Input driver :
o : |
G | off | vee
2 : | -
Read g 10 :
. — = e
g E : ‘ TTL Schmitt Trigger : On/off |
7 3 : :
i < " ___
. Q — | _______________________
Write < 9] ) | ¢ El
o + I Output driver |
—_ o) |
2 e i l 1/O pad
S ; : : On/off |
g 5 —0" !
o © | |
] 5 | '
Read/write o | :
P g ! |
o | I
| | =L
| | -
o |
9-5 SIEFURIIECE
9.3.13. ({#F LSE EBMEMN GPIO

= LSE IneEsRiE (E/ERIE0N) |, ENAERTLIS/EIERR GPIO A.
2 LSE IWREFTH (RCC_CSR £{788iRE LSEON) , FERHEEXIMAYHOERIRO,
HERIRECENAFINBETPRI, R\ OSC_IN 8i# OSC32_IN {REEARITHRA, M OSC_OUT B}

OSC32_OUT BMBSARILABEIER GPIO,

9.4.

GPIO HF=%

FE GPIO 1HXZ51788#BmI 14T word, half word F[] byte SI24F,

9.4.1.GPIO i #&{ZF1F28 (GPIOx_MODER) (x=A, B, C)

Address offset: 0x00

Reset value:

® (0x0000 FFEF for GPIOA

® GPIOB reset &
1.Flash option byte & SWD AJ: 0x0000 FFFF
2.Flash option byte ZRE& SWD BJ: 0x0000 EFFF

® GPIOC reset{H
1.Flash option byte >REg& SWD A : 0x0000 000F
2.Flash option byte Bt& 9 SWD LAERT: 0x0000 000E

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

MODE15[1: | MODE14[1: | MODE13[1: | MODE12[1: | MODE11[1: | MODE10[1: MODES[1:0] | MODES[1:0]
0] 0] 0] 0] 0] 0]

'w rw 'w rw 'w 'w 'w rw 'w 'w rw rw 'w 'w rw rw

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
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MODE7[1:0] | MODE6[1:0] | MODE5[1:0] | MODE4[1:0] | MODE3[1:0] | MODE2[1:0] | MODE1[1:0] | MODEO[1:0]
w | orw w | orw w [ rw w | rw w | rw w | orw w | orw w | orw
Bit Name R/W Reset Value Function

y=15.0

BT IX LB EHERAY 1/0 12

00: AR
31: 0 MODEY[1:0] RW oL Bt

10: SRR

11: 1EHRT (reset state)

9.4.2.GPIO i ai i BYIF1FES(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 w 'w w 'w 'w 'w 'w 'w w
Bit Name R/W Reset Value Function
31:16 Reserved
BAECE 1/0 RO EEY
15:0 MODE[1:0] RW 0: e (EADRD)
1: FrRHIH
9.4.3.GPIO I iaitHiEE 1728 (GPIOX_OSPEEDR) (x = A, B, C)
Address offset: 0x08
Reset value: 0x0000 0000(for other ports)
GPIOB reset {8
1.Flash option byte ft& SWD B4 : 0x0000 0000
2.Flash ooption byte >RECE SWD Bf: 0x0000 3000
Reset value: 0x0000 0000(for other ports)
GPIOC reset (B
1.Flash option byte Bit& SWD Y : 0x0000 0003
2.Flash ooption byte >RECE SWD Bf: 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 rw r'w rw rw rw rw 'w rw 'w rw 'w rw 'w rw 'w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OSPEED7 OSPEEDG6 OSPEED5 OSPEED4 OSPEED3 OSPEED2 OSPEED1 OSPEEDOQ
w | ow w | rw w | rw w | rw w | rw w | rw w | rw w | rw
Bit Name R/W Reset Value Function
Y =15.0
BHFECE 10 ORI HIERE
: : RW e,
310 OSPEEDy[1:0] 00: JEEHE
01: {RiE
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Bit Name R/W Reset Value Function
10: Bi&E
11: IEES
9.4.4.GPIO iz L THiFfFEE(GPIOX_PUPDR) (x = A, B, C)
Address offset: Ox0C
Reset value:
0x0000 0020(for port A)
GPIOB reset {8
1.Flash option byte Bit& SWD AY : 0x0000 0000
2.Flash ooption byte >RECE SWD Bf: 0x0000 1000
GPIOC reset (B
1.Flash option byte Bit& SWD Y : 0x0000 0001
2.Flash ooption byte >RECE SWD Bf: 0x0000 0000
31 | 30 29 | 28 27 | 26 25 | 24 23 | 22 21 | 20 19 [ 18 17 | 16
PUPD15[1:0 | PUPD14[1:0 | PUPD13[1:0 | PUPD12[1:0 | PUPD11[1:0 | PUPD10[1:0 PUPDO[1:0] | PUPDS[1:0]
'w rw 'w rw 'w 'w 'w r'w 'w 'w rw rw 'w 'w rw rw
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PUPD7[1:0] | PUPD6[1:0] | PUPD5[1:0] | PUPD4[1:0] | PUPD3[1:0] | PUPD2[1:0] | PUPD1[1:0] | PUPDO[1:0]
w | w w | rw w | w w | rw w | w w | w w | w w | w
Bit Name R/W Reset Value Function
Y =15.0
HHECE 1/0 O EhieE ThL
00: Io LTI
31:0 PUPDy [1:0] RW 01 b
10: ™RL
11: {RER

9.4.5.GPIO IR A EIEZFFER(GPIOX_IDR) (x = A, B, C)

Address offset: 0x10
Reset value: 0x0000 XXXX

31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 [ 21 [ 20 | 19 ] 18 | 17 | 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ID15 | ID14 | D13 | ID12 | ID11 | D10 | 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
15:0 Id R y=15.0
- y XEREN, EHERIRL /0 OIS

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

Address offset: 0x14

Reset value: 0x0000 0000
3 | 30 | 29 [ 28 |

| 25 | 24 | 23 [ 22 [ 21 [ 20 [ 19 [ 18 | 17 | 16
Reserved

27 | 26
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OoD1 OoD1 OoD1 OD1 | OD1 | OD1 Oob | OD|OD | OD | O |OD | O | OD | OD | OD
5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 0
rw w w w 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
REEAE,

15: 0 Ody[1:0] RW BiBE: XJ GPIOx_BSRR or GPIOx_BRR registers.
(<=AB.F), FILASBIRIEA ODR R TIRSTANR
==
BkR.

9.4.7.GPIO iz ALEE/S(iFFeE(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
Bit Name R/W Reset Value Function

y=15..0

BHEE, EHRREER O
31:16 BRy W 0: XIXFIRZAY ODRy {UAF=450

1: ;BBRYIRIAT ODRY iz

iE: GNRERHKE Bsy # Bry RUSIRIAZ, Bsy Z2/EFA

y=15..0

BHEAE, EHRIREWER 0
15: 0 BSy W N

0: XIXIRIAY ODRy fAT=4E40

1: IREXINAT ODRYy iz

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

SHYTIERRISFFIRET bitle (LCKK) B, SHfrasAkiiEmuAIECE. bit[15:0)BT#iE GPIO
RONEE. EAENSNEFRRE, 8883 LCKR[15:0], HXMEMNAIRAAITT LOCK FAlE, ETRRE

RENANSEBESUR ORI E.

i FIHRERFR%S GPIOX_LCKR Hf7as. AEMIERNFHUNR B LABHNT.
BMEMRE—TMSENRES 7 (IEHfISReESFeR)
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 L&K
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
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Bit Name R/W Reset Value Function

31:17 Reserved

ZAARERTIE T, BREEEE HRENFINER

0: I ECESEARRE

R AR EMRAREE, TARREMR
GPIOx_LCKR ZZ28#aiE

LOCK key write sequence:

16 LCKK RW SEENBANE: 5§ 1>5 0->5 1->E 0> 1, &5 —
MEATERS, BRI EREE.

E: EEREBIRINB AN FRE, FEE8EE LCK[15:0]/9
B, SRNFAHIERESL LSRRGS, MmO
HI— RS, 3 LCKK AEREIRE] 1,5
£ MCU S EINEIS L,

[EnY

y=15.0

XL AR S{ERAEME LCKK 28 0 BB,
. RW Als =Sl

15: 0 LCKy 0: FiEImOEE

1: $iEimMECE

9.4.9.GPIO SHINEESTEEE (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]
rw w rw w_ | rw rw w | rw rw rw w_| rw
15 14 13 12 11 10 9 8 7 6 5 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
Bit Name R/W Reset Value Function
31 Reserved

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

000:AF0

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

B4 B LR E S FEThAE I/0
AFSELy 15&#%:

000:AF0

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

26:24 AFSELy[2:0] ((y=7to0) RW

88/308




PY32F002B &% F-iit

Bit

Name

R/W

Reset Value

Function

111:AF7

23

Reserved

22:20

AFSELY[2:0] ((y=7to 0)

RW

B EiXLUECES FIThEE I/10
AFSELy 5%

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

19

Reserved

18:16

AFSELy[2:0] ((y=7 to 0)

RW

B EXLABESRINEE 110
AFSELy 156#%:

000:AFO0

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

15

Reserved

14:12

AFSELY[2:0] ((y=7 to 0)

RW

R EXL B ES AIhEE /0
AFSELy 156#%:

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

11

Reserved

10:8

AFSELY[2:0] ((y=7 to 0)

RW

R EiXEAERCES 8L 110
AFSELy j5#:

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

11

Reserved

10:8

AFSELY[2:0] ((y=7to 0)

RwW

S SixX AL E S AINEE 1/0
AFSELy 15E#%:
000:AFO

001:AF1
010:AF2
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Bit

Name

R/W

Reset Value

Function

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

Reserved

6:4

AFSELy[2:0] ((y=7to0)

RW

AFSELy i%&#%:
000:AFO
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

R EXEEES AL /0
Vi

Reserved

2:0

AFSELy[2:0] ((y=7 to 0)

RW

AFSELy 156#%:
000:AFO0
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

BRI EXEEES ALEE /0

9.4.10.

GPIO EHINEESFFRS (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 rw rw w_ | rw rw w rw rw rw w | rw
15 14 13 12 11 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 [ rw [ rw w [ w [ rw w | w [ w w [ rw [rw
Bit Name R/W Reset Value Function
31 Reserved
R B LA ESFATEE 110
AFSELy J5%#%:
000:AFO0
30:28 AFSELy[2:0] ((y=81to 15) RW 001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
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Bit

Name

R/W

Reset Value

Function

110:AF6
111:AF7

27

Reserved

26:24

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

RW

BT EixX B EE AIHEE /0
AFSELy %%

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

23

Reserved

22:20

AFSELy[2:0] ((y=81t0 15)

RW

R EXL B ES BINEE /0
AFSELy 156#%:

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

19

Reserved

18:16

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

RW

R BixLABeESRINEE 110
AFSELy 156#%:

000:AFO0

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

15

Reserved

14:12

AFSELy[2:0] ((y=81to 15)

RW

B BiX L ECES FAThEE I/10
AFSELy 5%

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

11

Reserved

10:8

AFSELy[2:0] ((y=81to 15)

RW

R EixX A EeE S AINEE 110
AFSELy 15&#:

000:AFO
001:AF1
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Bit

Name

R/W

Reset Value

Function

010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

11

Reserved

10:8

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

RW

R EXEUEES AIEE 110

000:AFO
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

2

AFSELy 1542

Reserved

6:4

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

RW

R BixX L Ee E S AINEE 110
AFSELy 15&#%:
000:AF0
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Reserved

2:0

AFSELy[2:0] ((y=81to 15)

RW

BRI EXLAECES FTHEE I/10
AFSELy j5#:
000:AFO0
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

9.4.11.

Address offset: 0x28
Reset value: 0x0000 0000

GPIO OIS (IS1F5E (GPIOX_BRR) (x = A, B, C)

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

.

FHFREER 0
iv2

i

[

—

93/308

EXEC)

15..0
(Vi
APRXIRIAT Ody {

>
by
1

LEE

X
0: XIXIRIAT Ody RIAF=EFE
1:

y

>-

Reset Value

R/W
RW

Name
Bry

Reserved

GPIO HiF=RIR{R

Bit
15:0

31:16
9.4.12.

0 - — — 010 o H o o o

T [0:1]03a0W —— [0:Tl03a0W [——[0:Tlo3a0N | — 110 S 0:Tloa33dsol 5 [0:Tloa33dso S [0:Tloadnd S [o:TloddNnd
[4 - — — ¢10 o H o o o

3 [o:TIT3doON - [o:TIT3dON - [o:TIT3aon - 510 S o:Tltaaadso o [o:Tlt@33dso S [o:TlTadnd S [o:TTadnd
14 - - — v10 o [ o o o

S [0:Tlz3aon - [0:Tlz3aon - [o:Tlzaaon - 510 S 0:Tleaaadsol o [0:Tle@33adso S [o:Tlzadnd S [o:Tleadnd
9 — - — 910 o [ o o o
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et

Reg-
ister

31
30
29
28
27

26
25
24
23
22
21

20
19
18
17
16
15

14
13
12
11
10

1

Reset
value

o
o
o
o

o
o
o

o

o
o
o
o

o
o
o

o

o
o

o

o
o

o

o
o
o

o

o
o
o
o

OoXx o

GPIO

UPD

0]

PUPDY[1:0]
PUPDS[1:0]

PUPD7[1:0]

PUPD6[1:0]

PUPDS[1:0]

PUPDA4[1:0]

PUPD3[1:0]
PUPD2[1:0]

PUPD1[1:0]
PUPDO[1:0]

Reset
value

© |pPUPD15[1:
0]

o
© |PUPD14[1:
0]

o

© |PUPD13[1:
0]

o
© |pPUPD12[1:

o

© |PUPD11[1:
0]

o
© |PUPD10[1:
0]

o

o
o
o

o

o

o
o

o

o

o
=

o

o
o
o

o

o
o
o
o

O X O

GPIO
x_ID

(x=A,
B, C)

ID15
ID14
ID13
ID12
ID11
ID10
ID9

ID8

ID7
ID6
ID5

1D4

ID3
ID2
ID1
IDO

Reset
value

x

X
X

x

x

x

AR X O

GPIO
x_OD

(x=A,
B, C)

OD15

OD14
OD13

OD12

OD11

OoD10
OoD9
oD8
oD7
OoD6
OoD5
oD4
OD3
0OD2

OoD1
(0]5]0]

Reset
value

o

o
o

o

o

o
o

R X O

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

BR15
BR14
BR13
BR12

BR11

BR10
BR9
BR8
BR7
BR6
BR5
BR4
BR3
BR2
BR1
BRO
BS15

BS14
BS13

BS12

BS11

BS10
BS9
BS8
BS7
BS6

BS5
BS4
BS3

BS2
BS1
BSO

Reset
value

o
o
o
o

o
o
o

o

o

o
o

o

o

o
o

o

o
o
o

o

o
o
o
o

O X O

GPIO
x_LC
KR
(x=A,
B, C)

LCKK
LCK15
LCK14
LCK13
LCK12
LCK11
LCK10

LCK9

LCK8

LCK7
LCK6
LCK5

LCK4

LCK3
LCK2
LCK1
LCKO

Reset
value

o

o

o
o

o

o

o
o

o

o
o
o

o

o
o
o
o

ON X O

GPIO
X_AF
RL
(x=A,
B, C)

AFSEL7
[3:0]

AFSEL6
[3:0]

AFSEL5
[3:0]

AFSEL4
[3:0]

AFSEL3
[3:0]

AFSEL2
[3:0]

AFSEL1
[3:0]

AFSELO
[3:0]

Reset
value

AN X O

GPIO
X_AF
RH
(x=A,
B, C)

AFSEL7
[3:0]

AFSEL6
[3:0]

AFSEL5
[3:0]

AFSEL4
[3:0]

AFSEL3
[3:0]

AFSEL2
[3:0]

AFSEL1
[3:0]

AFSELO
[3:0]

Reset
value

o

o
o

o

o

o
o

N X O

GPIO
x_BR

(x=A,
B, C)

BR15

BR14
BR13

BR12

BR11

BR10
BR9
BR8
BR7
BR6
BR5
BR4
BR3
BR2
BR1
BRO

Reset
value

o

o
o

o

o

o
o

94/308



PY32F002B &% T-/iit

10.

RREEEFIZR(SYSCFG)

CRAE—ERES TR, RAAkEEHSENEEENE:

10.1.

10.1.1.

(FRERE AMEREFERLL 10 pin LAY 12C fast Mode Plus
Remap 7 FRIB X EF IR XIEHAIFiEES

EIRERER] GPIO HYSNEBR M

EEEHMFT

RAEGRESFE

B fras RIFEfERRFNI=HASER 10 THRERIBAECE.

ERNIBFECETRiEEE I 0x0000 0000 F[EJRTFRE,
B4 BOOT %%, EENE, XEAFERHSLRR boot R ELERYE.

Address

offset:0x00

SYSCFG figEZ1Fa8 1(SYSCFG_CFGR1)

Reset value:0x0000 000x(x 2#75CkR boot AL BEIRFIEEE)

X ARG EIIE remap, FF bypass &

31 30 | 29 28 27 | 26 | 25 24 | 23 | 22 21 20 19 18 17 16
Re |Re |Re |Re |Re |Re |Re |Re |Re | Re | Re | Re | 12C_PB6 | 12C_PB4 | 12C_PB3 | 12C_PA2
S S S S S S S S S S S S _ ANF __ ANF __ ANF __ ANF
RW RW
15 14 13 12 11 10 | 9 8 7 6 5 4 3 2 1 0
Re |Re |Re |Re |Re |Re |Re | Re | Re | Re | Re | Re Res Res MEM_MODE
S S S S S S S S S S S 5 [1:0]
RW
Bit Name R/W Reset Value Function
31:20 Reserved RW - oJiEa s
12C FM+RTIKANRES TR AL,
19 I2C_PB6_FMP RW 0 0: iz pin T{EEFRERET;
1: 1% pin {88 12C FM+EZ{
12C FM+RTIKANRES TR E L,
18 I2C_PB4_FMP RW 0 0: 1% pin TEfEARAEET;
1: 1% pin {88 12C FM+EZ{
12C FM+RTIKANRES TR AL,
17 I2C_PB3_FMP RW 0 0: 1% pin TFfEAREET;
1: 1% pin {88 12C FM+EZ{
12C FM+RTIKANRES TR AL,
16 12C_PA2_FMP RW 0 0: 1% pin TFEMREET;
1: 1% pin {#8E 12C FM+EZ
17:2 Reserved RW 0 g5
Memory mapping EiE{z
BB, THEE. MhiEHFiE=SAI 0x0000 0000 it
Lo MEM_MODE 3t mapping, SIS, RLASRASFSREER
[1:0] FE(E.
X0: Main flash, mapped £ 0x0000 0000
01: System flash , mapped £ 0x0000 0000
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Bit Name R/W Reset Value Function
11: SRAM, mapped 1£ 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 BINJRIERE,
2'b00: ETR &&EF GPIO
_ ETR_SRC , O St
10:9 TIVA[L:0] RW 2'b00 2’b01: ETR EEF COMP1
2’b10: ETR &EF COMP2
2’b11: ETR &&EF ADC
8:5 Reserved - - -
COMP2 {E9 TIMx break i \{F8E.
4 COM$|2MPRK RW 0 0: COMP2 fiHHAMESS TIM1 break input
1: COMP2 B9 TIM1 break input
COMPL1 {E9 TIMx break i \{F8E.
3 COM.II?I}\A—ERK— RW 0 0: COMP1 HiHHAES TIM1 break input
1: COMP1 &iHH{E/S TIM1 break input
2:1 Reserved - - -
Cortex-M0+ LOCKUP {sIA9{sERE(
REEM, RREMEE. ©rlLMFEREFISEE Cortex-M0+
0 LOCKUP_ RW A9 LOCKUP (hardfault)iiti4s TIM1 BIRIZERIN,
LOCK 0: Cortex-MO+f LOCKUP A5 TIM1 BIRIZEHINIZE
=
1: Cortex-MO+J LOCKUP #iH5 TIM1 BORIZEMINIEE

10.1.3. GPIO jiEi{#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[RWIRW|RW[RW] RW | RW | RW [|RW][RW][RW
Bit Name R/W Reset Value Function
31: 18 RE RES - {RER
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Bit

Name

R/W

Reset Value

Function

17: 16

PC_ENS[X]

RW

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

15: 8

PB_ENSI[X]

RW

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

PA_ENSIx]

RW

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

10.1.4.

SYSCFG HFssl &

ff

et

Re
gis
ter

31
30
29
28

27
26
25
24
23

22
21

20
19
18
17

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

16

OO X O

SY
SC
FG

CF
GR

12C PB6 FMP
12C PB4 FMP
12C PB3 FMP
12C PA2 EMP

[1:0]

MEM_MODE

Re-
set
val

ue

X
X

O X O

SY
SC
FG

CF
GR

[

1:0]

COMP2 BRK TI
LOCKUP LOCK

ETR_SRC_TIM1
COMP2 BRK TI
COMP2 BRK TI

Re-
set
val
ue

o
o
o
o
o
o

OkFr X O

GP

EN

PC_ENS

PB_ENS
PA_ENS

Re-
set
val

ue
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11. PERFISH
11.1. fREREREHEHSE(NVIC)

FEFE

2 N AIFRAIRETEE (R 16 4~ CPU BYHHT)
A NETIRFERIMNSER. (2 (IPTLSER)
{RZEIRAY exception FIFHTALER
TSR
s e eS|
NVIC f1 CPU AR EBEH, XEESRIERF R IEFSEAF RS ER IR 8E. BiE CPUK
exception, FTBHEEBH NVIC EIE,

RGPS (SysTick) BoHESFR

RATEEREERIR /I 6000, 1BIT SysTick BHfHE I 6MHz (max fuck/8) , £5HT 1ms AYS*E time

base,

11.1.1.

11.1.2.

11.1.3. HEFIRERE
I8 | (R | (RARKE E=4 L it
1REB 0x0000_0000
-3 ExE 1 \v} 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 | FrGsRBIA95K 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 (R 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 P e nglgo'v"j 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. ShMERARER/RHEFIRR(EXTI)

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

B FREEER, 3245 int_ctrl BEERFT4E CPU B IRQ

B EHEK, X5 CPUMIEMRA (RXEV)

B IRERIEK, KA SRR HIER

EXTI IEEEIERFCIFRAM stop IEHERE, FENEKANSBHER B UEERE G TRAER.

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

line) ,

11.2.1. EXTI FE4H4

B RGEALUEBIT GPIO fHEEER (COMP/LPTIM) HINSE{HIRER
Configurable B4 (3RE 110, THFIKZ pending fRZAISME, FAERKHRITMNER)
v ENEERERE (EFHETEE
v SRR
VA AV E YLz 3R]
v EREHRAR
m  Direct BIS4 (BBXBMREFIFET pending KAMAIIMNK )
v EERLEFERE
v TE EXTIEHREISHEET pending iz
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v NSRRI A R AL
v TR
B O IROI%EER

11.2.2. EXTI{EE

exti
IAHB inierface )
i
e T Registers
» RCC
wkup_stop

paio[7:0]

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

Pcio[1:0] MUX » PWR

Events | Event
Sdftware Config triggers[18:0] ——» . 1 :
Trigger Masking
Detect cpu_rxev ey

Wakeup _ >

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-AEIREESE PMTEIHMESHIIMNE, EREE EXTIREIR,

B FEE—ANKPR, SEIMRRERSE FRCIASAMNIGEEES, #WiERE EXTI 25 configurable line,
IHERT EXTIHERF=E— N rRlERA (Z(UBREWRES) | 1% EXTI e CPU RIFIIES.

B BXERREA (ZAEIMEWES) HIMKRIFIIIIREEES, 1ERE EXTI SRINIEEEA RS S 4.

B 5 GPIO port 3IANZI EXTI MUX &R, i@id configurable FIECE, AYPETRIEARFIGEREES.

11.2.4. EXTI aJEcES{4 (configurable) fbAzIATEE

BIYELE EXTI_SWIERL 7788, WL AIMREEINRE,

BXR S FSEE L FHATE FEERMASENUERA configurable KBV, EHHRIER SN
configurable REEHMANES, FEXINIGEESHHEFIES.

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) EcEARFREITASER. 8 configurable REVEHERRIIRL 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

EXTIOib its

EXTI bits

«—F

PAD D—»W PAlm—PW
PBO ] > EXTIO > pB1] > EXTI1 >
PCOF——> J PCIF——> J
EXlelbits EXTI1bits
PR2[J——> PASF—>
EXTI2 EXTI3
pB2 [—— > PB3I[J———>
EXTI4lbits EXTI1bits
PAMF——> pAS——p
EXTI4 EXTI5
PBAF——> PBS [F——>
EXTIGlbits EXTI7lbits
pAa6 [(F——> pA7F—>
EXTI6 EXTI7
PB6 [J—— > PB7—>
B 11-2 5B/ GPIO Y&
FrE line IEEENSU FRA:
EXTI line Line source Line type
Line 0-15 GPIO configurable
Line 16 Reserved
Line 17 COMP 1 output Configurable
Line 18 COMP 2 output Configurable
Line 19 Reserved
Line 20 Reserved
Line 21 Reserved
Line 22 Reserved
Line 23 Reserved
Line 24 Reserved
Line 25 Reserved
Line 26 Reserved
Line 27 Reserved
Line 28 Reserved
Line 29 LPTIM Direct
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11.3. EXTI 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 FFHAfMA LS.
18 RT18 RW 0 0: Ik
1: fge
Configurable 258U EXTI linel7 EHiafAE S,
17 RT17 RW 0 0: ZIF
1: fge
16:8 Reserved
Configurable 2.8 EXTI line7 EFHEftARLS.
7 RT7 RW 0 0: ZIF
1: fshEE
Configurable 258 EXTI line6 _FFAftABCE.
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 258 EXTI line18 &Gt &S,
18 FT18 RW 0 0: b
1: fsE8E
Configurable 28 EXTI linel7 N AL AL E.
17 FT17 RW 0 0: b
1: fsEsE
16: 8 Reserved
Configurable 258 EXTI line7 & BfiL&EIE.
7 FT7 RW 0 0: Ik
1: {58
Configurable 388 EXTI line6 NGt ARE.
6 FT6 RW 0 0: )k
1: {58
Configurable Z&8 EXTI line5 NGt ARE.
5 FT5 RW 0 0: Ik
1: {58
Configurable 28 EXTI line4 NGt ABLE.
4 FT4 RW 0 0: Ik
1: {58
Configurable 28 EXTI line3 NGt ABLE.
3 FT3 RW 0 0: Zib
1: {58
Configurable 28 EXTI line2 & Bt ABLE.
2 FT2 RW 0 0: ZIt
1: f5ge
Configurable 28 EXTI linel NI Bt ABLE.
1 FT1 RW 0 0: ZIt
1: fsge
Configurable 28 EXTI line0 & Bt & ERE.
0 FTO RW 0 0: =IF
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Bit Name R/W | Reset Value Function
1: {8
Configurable line @IiEHARY, XL Line EARGEFEFER]. WIRMES EXTI_FTSR 72500, con-
figurable line HIL 7 ~EEG, 1HXH Pending IAHKE(L
FER— line LAILIRIRNRE EFFITRIEG, EZBRT, MIDGESrEasM.

11.3.3. EM4rRBRSEESTESE (EXTI_SWIER)

Address offset: 0x08
Reset value: 0x0000 0000

{XEEXT configurable B4R FESIEHIAL,

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res Res | Res | Res | Res | Res | Res | Res | Res | SW18 | SW17 | Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Res Res | Res | Res | Res Res | Res | Res | SW7 | SW6 | SW5 | SW4 | SW3 | SW2 SW1 | SWO0
RW RW RW RW RW RW RW RW

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

Configurable 258 EXTI line18 #vft F A A TS,
0: B

18 Swi18 RW 0 1: FPEEFHEMARSEM, HTrERiT
ZAHBMHEE, 1HRE 0 (FHESE) EREE (BHE
/)
Configurable 28 EXTI linel7 {4 EFH B ARE,

17 SWI17 RW 0 0: BN
1: FPEETHEAUR M, Emr-Ahi
ZAIREHEE. 1ER(E 0.

16: 8 Reserved

Configurable 8 EXTI line7 k{4 EFHEfM A RS,
0: RBFH

7 Swi7 RW 0 1: FEEFHRAURSEM, Hmr-Ahi
ZHBBHET, RE 0 (BHESRE) SEEREE (B
Zh)
Configurable 8 EXTI line6 k{4 EFHEf ARLE,
0: RBFH

6 SWi6 RW 0 1: FEEFHERRSM, HTr LT
IZMHBHEE, 1HRE 0 (FHESE) SEREE (BHE
Zh)
Configurable 28 EXTI line5 k{4 EFHEft A RS,
0: JRBFM

5 SWi5 RW 0 1: FPEETHRAAR M, Hmrdhi
ZNBEHEE, 1HRE 0 (EHEER) SEREE (FEHSE
=a0)
Configurable 28! EXTI line4 ¥4 FFHGHt R ECE.

4 SWi4 RW 0 0: ;ZBMm
1: FPEEFHRAURSEM, -4
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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 (BHE
ZH)

Configurable 28 EXTI linel k{4 FFHEft &AL S,

0: KB

1 Swi1 RW 0 1: FEEFBRRSEM, Hmr AT

ZAIHBHEE, ERE 0 (BHEEE) SEREE (B s
A1)

Configurable 8 EXTI line0 k{4 EFHEf A RS,

0: B

0 SWI0 RW 0 1: FPEEFHEMARSEM, HTr LT

ZAHBHEE, ERE 0 (FHEEE) SEREE (FEHE

=)

11.3.4. ¥EERSFEFSR(EXTI_PR)

Address offset: 0x0C
Reset value: 0x0

{XEEXT configurable B4R FFESIEHIAL,

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

PR7

RC_W1

Configurable 28 EXTI line7 S{4EEIRE,

HEEEMTE LA T EnRA 4T,
B, M5 18%.
0: RFEESHEFK;
1. FEEFHETRERARMRR AR,

B
LA

PR6

RC_W1

Configurable 28 EXTI line6 S{4ECHRE,

EE R L FHE T BRI,
B, BH5 18%,
0: RFESEHHEK;
10 75 EFHE RREEGARRRSIHEK,

="
FA]

PR5

RC_W1

Configurable 28I EXTI line5 SH4E#CiRE
A E TR TR TR,

B, BHE 1iEF.

0: RFEEHEMFEK;

1: P4 EFHBMTBEEAR AR SBHEK;

. |
EAV]

PR4

RC_W1

Configurable 258 EXTI lined B{4HERITE
BT R TR B R SEHET,

B, BHE 1iEF.

0: RFEEHEMFEK;

1: P4 EFHBTIERARRIRSBEK,

/N
3]

PR3

RC_W1

Configurable 258 EXTI line3 E{HEEiRE,

HEEEMTE LTHE TR SRS,
Bfiu, HE 185,
0: RFESHEK;
1. PP EFHE TR GARRMR B HER,

"
3]

PR2

RC_W1

Configurable 28I EXTI line2 S{4HE#CIRES
B R TR,
B, BHE 1755,

0: RFAEEMHEK;

1: P4 EFHBMTBEEARARIR S EK;

.
EAWS

PR1

RC_W1

Configurable 28I EXTI linel S4HE#CIRES
BT TR TR R4,
B, BHE 1iEF.

0: RFAEEMHEK;

1: P4 EFHBTIERARRSEEK,

.
EAWS

PRO

RC_W1

Configurable 28! EXTI line0 S{4HE#RIRG
e E TR R TR B RRSE AT,

BfI, TH5E 1155,

0: KRFEEEHEK;

1: P4 EFHBTIERARRIRSEEK,

/N
EAV]

11.3.5.

HhERRBIEIESTFRR 1 (EXTI_EXTICRY)
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Address offset:0x60
Reset value:0x0000

31 [ 30 | 29 28 27 | 26 [ 25 [ 24 | 23 | 22 21 20 19 18 [ 17 [ 16
Res | Res | Res | Res Res | Res EXTI3[1:0] | Res | Res Res Res Res Res EXTI2[1:0]
RW RW RW | RW
15 14 13 12 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 XIR. GPIO port i%#%,
17:16 EXTI2[1:0] RW 0 2'b00: PA[2] pin

2’b01: PB[2] pin

2’b11: reserved

15:10 Reserved - - Reserved

EXTI1 XtRZ GPIO port j%#%,
2’b00: PA[1] pin

9:8 EXTIL[1:0] RW 0 2'b01: PB[1] pin

2'b10: PC[1] pin

2’b11: reserved

7:2 Reserved - - Reserved

EXTIO Xtz GPIO port j%#%,

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

2’b10: PCJ[0] pin
2’b11: reserved

11.3.6. HMERRBREIRSTFEE 2 (EXTI_EXTICR2)

Address offset:0x64
Reset value:0x0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res Res | Res | Res | EXTI7 | Res | Res Res Res Res Res | Res | EXTI6
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res Res | Res | RW | EXTI5 | Res | Res Res Res Res Res EXTI4[1:0]
RW RW [ RW
Bit Name R/W Reset Value Function
31:25 Reserved - - Reserved
EXTI7 338 GPIO port %%,
24 EXTI7 RW 0 0: PA[7] pin
1: PB[7] pin
23:18 Reserved - - Reserved
EXTI6 XF/ GPIO port j%#%,
17:16 EXTI6 RW 0 0: PA[6] pin
1: PB[6] pin
15:9 Reserved - - Reserved
EXTI5 X$/ GPIO port i%#%,
8 EXTI5 RW 0 0: PA[5] pin
1: PB[5] pin
7:2 Reserved - - Reserved
1:0 EXTI4[1:0] RwW 0 EXTI4 33/ GPIO port 1%4%,
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Bit Name R/W Reset Value Function
2’b00: PA[4] pin
2’b01: PB[4] pin
2’b11: reserved
11.3.7. HHER&SE=S (EXTI_IMR)

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

FEf#Z line,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | IM29 | Res Res Res | Res | Res | Res | Res | Res | Res Res | IM18 | IM17 | Res
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res | Res | IM7 | IM6 | 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/AhITREE CPU FFilitizl.
29 IM29 RW 0: SHRTIGER Rk
1: FRUTIEESR R
28:19 Reserved
EXTI line18 {E/AhITREE CPU iz,
18 IM18 RW 0: HRTIGER Rk
1: PRIGREER 5k
EXTI linel7 {EA9-hifIeEE CPU BikizHl.
17 IM17 RW 0: HRTIGER Rk
1: PRIGREER 5k
16:8 Reserved
EXTI line7 {E9rhRTI%ER CPU Rz,
7 IM7 RW 0: HRRFIRER R
1: PRGRAESR 5k
EXTI line6 {EhRTI%ER CPU Rz,
6 IM6 RwW 0: hHTIREE ik
1: FRUTIEESR R
EXTI line5 {ErhRfI%ER CPU Rz,
5 IM5 RwW 0: hHTIREE ik
1: FRUTIEEESR R
EXTI line4 {E9rhRTI%ER CPU Rz,
4 IM4 RwW 0: hHTIREE ik
1: FRBTIREER R
EXTI line3 {E/rRHTIEEE CPU Rild=H,
3 IM3 RW 0: hHTIREE ik
1: FRETIREER K
EXTI line2 {E/9rRHTIAEE CPU Rildz=H,
2 IM2 RW 0: HRTIGER R
1: FRBTIREER K
1 IM1 RW EXTI linel {EAhHTIGEE CPU Rikdssl,
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Bit Name R/W Reset Value Function
0: HRHTItaRE ik
1: FRETIREESR Bk
EXTI line0 {ErhHIEEE CPU Bz,
0 IMO RW 0 0: hEMRER R
1: FRBTIREER Bk
11.3.8. HHFRZFES(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 {E/9SE{4HIEERE CPU Bz,
29 EM29 RW 0 0: EHIRERREWR
1: FHIREERRR
28:19 Reserved
EXTI line18 {EAS4HIREE CPU Bz,
18 EM18 RW 0 0: EHIRERREWR
1: FHHARERRR
EXTI linel7 {EAS4HIREE CPU Bz,
17 EM17 RW 0 0: EHIRERREWR
1: BISEERRR
16:8 Reserved
EXTI line7 {E/SS{4ILEE CPU FidzHl,
7 EM7 RW 0 0: SBHIRERFER
1: FHHIREERRR
EXTI line6 {E/0SS{4HIAEE CPU FRidzH,
6 EM6 RW 0 0: E{4IRERRHR
1: FHHIREERRR
EXTI line5 {ENS4IREE CPU FEki=Hl.
5 EM5 RW 0 0: E{4IRERR#R
1: FHHIREERRR
EXTI line4 {ENSS{HIREE CPU FEki=Hl.
4 EM4 RW 0 0: SHIRERRR
1: EHIERERFR
EXTI line3 {EASE{4I%EE CPU FEki=Hl.
3 EM3 RW 0 0: E{4IRERRRR
1: EHIERERFR
EXTI line2 {EASE{4I%EE CPU FEki=Hl.
2 EM2 RW 0 0: E{4IRERRRR
1: EHIERERFRR
1 EM1 RW 0 EXTI linel fEASE4IREE CPU FikizHl.
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Bit Name R/W Reset Value Function
0: EHIREZRER
1: SRR
EXTI line0 {EOZE4IREE CPU FuzHl.
0 EMO RW 0 0: SEHIGRERFR
1: SEYIRAER 5T
11.3.9. EXT| 7RIS
(0]
ff | Reg
siiste | FHYINALIT{YILIITIIIJYdIToaaanygumoo Qg
e r
t
EXT S He g gg8d8
| R 'E 'E oo o ¢ o o o o
0| TS
X R
0 | Re-
0 | set
valu 010
e
EXT
| F o M N ouw< o o9
0| Ts i nRnEnEnEnRnRnRn
X R
0 | Re-
4| set olo olololololo|o|o
valu
e
T:Xg g9 Nouws oo o9
0 | WiE =2 AAAAA73 4
X R
0 | Re-
8 | set
0|0 o|0|0|0|0|0O|0O]|O
valu
e
EXT g~ N o <9 o o A4 O
| P o oo o o o o o
0 R ol o ol ol o af o] o of A
X Re-
0 set
C 0|0 o|0|0|0|0|0O|0O]|O
valu
e
0
X
1
0 | Re-
- | serv
0 ed
X
5
C
EXT = = = =
I_E “:' “:' ) ,:,'
XTI [s2) o o o
0 E E = =
CR < x X x
X 1 w w w w
6
0 Re-
set 0|0 0|0 ol o 0| o
valu
e
EXT ™~ © L0 =
O\ E H H H 3
X _ P P P =
XTI w w w '
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(e}
ff | Reg
sliste | 3 YIJLEIJJ{JII]IITIgIJ3YdES N Qs oMo o Qg
e r
t
6 | CR
4 2
Re-
set 0 0 olo
valu
e
EXT
| E
XTI
gCR
3
6
Re-
8
set
valu
e
0
X
6
C | Re-
- | serv
0 ed
X
7
C
EXT I3 @~ N o 3 o o9
o [V S S S =323 =2 3=
X Re-
8set
0 1 0[O0 0|0|0|0O|0O|0O|OfO
valu
e
EXT % 9~ N o s oo A 9
| E S == SSS335353
OMR i o o (TW RTY R TY T R TY R TT R TT RTY
X
Re-
8set
4 0 0|0 0o|0j0|0O|j0O|O0O|O]|O
valu
e
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12. BRI (CRC)

12.1.

=M

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

12.2.

12.3.

CRC £E455

{8 CRC-32 (LAAM) ZInz: 0x4C11DB7
X32 + X26 + X23 +X22 +X16 + X12 + Xll + XlO +X8 + X7 + X5 + X4 + X2 + X +1

SCHF 32 (IR

BN 32 URfE R R 57788
General purpose B 8 257788 (FI#RFR{EIRAITRE)
THERTE): 32bits £50E 4 > AHB B

CRC Ingefiz

12.3.1. CRCEE

< 32-bit AHB bus >

crc_hclk
—

32-bit(read access)

Data register(Output)

ﬁ

CRC computation

32-bit(write access) @

Data register(Input)

& 12-1 CRC i+ E B THEE]

CRCITEEBITER 11 32 (RS F=H:

CRCitHE, MARBEFTHIE).

Mzt TSIRIERS, (FABASFRR, TLUBAEHIT CRC IHERIFEIE.

Xz SRt TR ERT, IR[E E—IX CRC ITERIER,
FXENHUES e, HitEERER—R CRC ITEERMMTELERNAS (WA 32 Fif#T

X CRCIEfEitER, BRfFS#fELL, Bf CRCIHELER.
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ATLUBIT IR EE57728 CRC_CR Y RESET {iSkE &Z51728 CRC_DR /9 OXFFFF FFFF, ZIR{EARFINEF
22 CRC_IDR NHIEUE.

12.4. CRC =&

12.4.1.

Address offset:0x00

#BRS1F== (CRC_DR)

Reset value:OxFFFF FFFF

31 [30 [29 [28 [27 [26 |25 [24 |23 [22 [21 |20 [19 [18 [17 16
DR[31:16]
RW
15 |14 |13 12 [11 J10 |9 |8 |7 [6 |5 [4 13 ]2 J1 Jo
DR[15:0]
RW
Bit Name R/W Reset Value Function
HESTFRR.
310 DR RW 32’hFFFFFFFF LSHHEURRT, (FAMANSERS. SWEH, /s
B CRC ITHEER,
12.4.2. MW7EIEFHFEE(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 -
1B FE 8bit HIES 7%
7:0 IDR[7:0] RW 0 XN RE— N FEHIGNTEME. 1ZE5Fes Ao
CRC_CR Zf7=5J RESET {U&{iL.
12.4.3. {5%IZ7F58(CRC_CR)
Address offset:0x08
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res |Res | Res | Res | Res | Res | Res | Res | Res Res | Res EET
W
Bit Name R/W Reset Value Function
31:1 Reserved -
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Bit Name R/W Reset Value Function

IZARF BN, FIRENI CRCITERTT, ZREHNE
i, HEHENEE.

0 RESET 0

12.4.4. CRC S{FEM%

Re
gis
ter

24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

N =Ye)
31
30
29
28
27
26
25

CR
C DR[31:0]
DR
Re
set
val
ue

OO X O

CR

ID

Re
set
val
ue

hOXO
o
o
o
o
o
o
o
o

CR

CR
Re
set
val
ue

@}
RESET

0O X O
o
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13. R/ FHEH(ADC)

13.1. @M

oHEEHR 11 12 {19 SAR-ADC (successive approximation analog-to-digital converter) , iZiEHRER
10 MNEFNEREE, S21E 8 MIMEREIEM 2 MNWNEREE.

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, THRAAYERFEIERY ADC ik
> BEREREEMMEL: BHLELUESA PCLK BT/
m RmAEE
> 8 MIMNEBEINBNIEE
> 1NAEB temperature sensor @&
> 1P HESEHBEEE (Vrernt)
B ERERERAIIEY
> BHFEE)
> HEERMAIESEE (TIM1)
B R
> BURIEZ(single mode): BILAFGHE 1 MRIBEHE LI —RIIBE
> E4EET((continuous mode) : ELELIEMIEIERYEIE
> JEESHE (discontinuous mode): EIRflA, FEIRHIERAVEE 1K
m AL
ERNEEREES
FERNMEEERER
7 RS R
EE REG
> B
m EHEE

YV V V V
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13.3. ADC Ijgefaig

13.3.1.

ADC tEH

TIM1_cca

conversion data

calibration factor

Converted data start|

N

EXTEN[1:0]
triggerenable and
edge selection

Vrefint input
Vsense selectcloon&l ST VIN  SAR_ADC
ADC_IN[9:0] [ scan Control /s, mping time
- analoginput channels I
start &stop
Control
ADSTP
ADSTART
S/W trigger
WAIT £
H/W trigger
TIM1_TRGO 8

CAL_BOUT [8:0]
CAL_C110UT([8:0]
CAL_C100UT(8:0]
CAL_C90UT(8:0]
CAL_C80UT[8:0]
CAL_C70UT[8:0]
CAL_C60UT(8:0]

VCCAZVODA
{1
CAL_BIO [8:0]
CAL_C1110[8:0]
CAL_C1010[8:0]
CALSET CAL_C910[8:0]
(set calibration factor) CAL_C8I0[8:0]
CAL_C710[8:0]
CAL_C6I0[8:0]
EOSMP- ADCinterrupt cPU
CALSEL Anaog suppl EOSEQ IRQ
- EOC
(offset/of fset+linearity) £oc g
CALBYP AWD
(bypass calibration factor to 0)
SCANDIR CALSMP[1:0] ADEN ——#5——o V ! \| AHe
up/down (calibration sampling time) AL to v e
CHSEL[12:11] & [12:0] \‘_l/ APB
CHSEL[9:0]
CONT ADFAL
single/cont. self-calipration APB
interface
Supply and reference]

AWDx
:{>[>¢_> analog
watchdog
AWDEN
AWDSGL-
AWDCH(4:0]
LT[11:0]
HT[11:0]

OVRMOD
(overrun mode)

DISCEN
$— discontinuous ‘AzGN
mode left/right

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

T

EXTSEL[2:0]
trigger selection

» CAPSUC
[—> OFFSUC

——» CAION

13.3.2.

PB1
PA3
PA4
PAG
PA7
PCO
PB6
PBO

CHSEL[3:0]

|

X

|

|

[

X

SARADC

SAR

||

|

NV VNV NV VAV N A

}

<

ADC_EN

ADC

13-1 ADC channel with analog switch

Bt (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),

ADCEN R F=HIFFEe%E ADC,

LAFAIEA ADC BOIH7E:

Bic ADC_CR Z5178889 ADEN {i15 1

ADC 3B IR E ADSRART RiGshak(MIRALA SN BN RSB Rt R B E.

LATF9%A ADC BOIH7E:

188 ADC_CR 277854 ADSTART 257 0 LR ADC AEEEHEIFEH, & ADSTART=0,
ADEN=1, MJATXF ADC_CR 7] ADDIS & 1 2F ADC, HEE, aJ%f ADC_CR ZFF2E+H) ADSTP & 1 3K/%
LFTFTEHTHY ADC i, FHE15 ADSTP B 0(5 0 Fasit= 152/ ).

& £ ADCAL BB 50T 4 4 ADC Rf$hHBiEIHE ADCAL=1 fif, ADEN i ABERE 1.

ADEN J 8T Setup v
>

ADSTART

State _OFF ) Start | SMP-CONV Y OFF

EOSEQ A—L

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,

117/308



PY32F002B &% T-/iit

PCLK »| APB interface
RCC

(Reset&Clock » 12/a
controller) — 11/2/4/8/ Analog ADC
16/32/64

ADC_Clk

\4

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] PIRRM conversion (T J9Bd$h/EHR)
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
HSI 1100 16 0
1101 32 0
1110 64 0
1111 / /

13.3.5. {EgE ADC

B VIRIE ADC 22 1E(ADEN #4404 0) IR (5 ADC_CR Z17887 ) ADCAL F1 ADEN i, {4
/WE ADC FERISBXAIBKIEL(ADEN=1)1IfEIR T’ ADC_CR FHF88+HI ADSTART,

IFFLATIXLE ADC_IER, ADC_CFGRi, ADC_SMPR. ADC_TR f[]ADC_CCR 5728, {4 JR7E
ADC FF3 (ADEN = 1) BF##aHA[A] (ADSTART = 0) BB F 4 8E1T8(5. ADC_CHSELR Z27£ ADEN =0
H ADSTART = 0 (UfER THE.

BT ADC FFEE TSI (ADSTART = 1) BB R ADC_CR FH17a8+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 AIBE RS DB ES 1758 ADC_CHSELR 4RE%R: SMEIMmNBEE S JN— ANk
EIVAR

ADC 13##RIBEIRFFH ADC_CFGR1 Fi SCANDIR fZRIECESRIRTE :

e SCANDIR=0: [AIRi#3fH: NiEIE 0 EiEiE 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 A HRE S 7R E N ERIKE,
BIYRFERAFAT BRI\ BB ERTR N FBH ISR A RS IRR .,
ADC AN ERTARY ADC BI$p 347 F§ ADC_SMPR ZFH1FEaFHY SMP[2:0]ARHITIEM . 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, EREERTEA 3.5 ADC R $3/EHR
tconv = (3.5+12.5) x ADC BI$/EHA= 16 x ADC AH£H/EHA = 1 ps
EOSMP R FsRERBARFEM ERAILER.

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

BURERAMET, ADC HUTIRFFIEEHE, LA BHERIEE. 2 ADC_CFGR1 H7e8+HH
CONT=0, DISCEN=0HYJ, ADC AEIREEHET,

ADC 3R] B A MF 55560

e £ ADC_CR EF1Z25HIZE ADSTART {i

o AR S

TR IBEREERAE), BIRERRTE:

B ERREUEERFNE 16 4557728 ADC_DR |,

B EOC(HMRERINS)INS &L

B & EOCIE (& {RINF4E— .

BEFY&iRTE

B EOSEQ(FAIER) & &L

B & EOSIE fE{RINF=4E— bl

HHRERIE, ADC (ZLEERIFTRIMASHE ADSTART EFTENL
i BEmBE—EE, WaRE—MRER 1 N—MERE,

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 HE#AtETF continuous e, EXFIER T (DISCEN=1,
CONT=1), HXRIEREERE,

13.3.10. IEESEEIRET (DISCEN=1)

ZER IR E ADC_CFGR1 778871 DISCEN (3RF .
FEIXMER (DISCEN=1)TF, FEBHHRHFIMASEHEBINENE—NFIIFHEREIR,
18, DISCEN=0 Y, —MEHSHARIMASM, MaIUSENE— N FIIFHNRTETRIL,
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
- 4t b BB 10 #EEHRE =4 EOC 1 EOSEQ Hf4
- 5h b EIE 0 IR E— EOC SHH44%
- 6 fibk: EIE 3 WiIRE— EOC B4

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

- 1Sk BASEENFRSIGEE, HOXJIEE 0, 3, 7 #1 10,

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

- (R SR TR F iR,

iE: if ADC ERTFIESHEANEL BN AT aeEE, EXMER T(DISCEN =1, CONT=1), &
RN RIREEIRIET,

13.3.11. 381 ADC it (ADSTART)

BIHFIIRE ADSTART=1 [35/] ADC §53£,
4 ADSTARTiRE, 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)
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B Discontinuous &R FAXAfLA (CONT=0, DISCEN=1, EXTSEL=0x0)
- (EERIREESR I (EOC=1)
B EFTERIER F(CONT=X, EXTSEL=X)

- ERMHERFHIT ADSTP 3125
i SR (CONT=1) T, ADSTART {\/A8EMH EOSEQ 5|RAIE4 AR, HREZEMENFIRFTIE

i, SERHRARIERDBIREEIMRT (CONT=0 and EXTSEL =0x01), W24 EOSEQ #R&iREJG, ADSTART
SHEHS 0, IXFER T RERG TS E ADSTART (I H BRI A BRI,

13.3.12. EHERTE)
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 = 218.75NS|min + 781.25 nSj12bit = 1 PSimin (for fapc_cik = 16 MHZz)

State Start Smpling CH(n) Converting X Smpling CH(n+1)
Analog Channel CH(n) X CH(n+1)
set by SW
ADSTART P tSMPL iy tSAR -
) L)
set by HW cleared by SW
EOC
set by HW cleared by SW
EOSMP Y Ay Y
ADC_DR DATA N-1 DATAN

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

13-4 analog to digital conversion timing

13.3.13. {SIEH{THRYEEIR(ADSTP)
FAERHHZE ADC_CR Zf72sHi ADSTP=1 ] LU{Z F HEIEEFH TR, S ADC AUE{EFFLE ADC #

AR, A TREER TSR,
= ADSTP BHEHIRE 1, FHISRIREERPIERIEREREF(ADC_DR HERFBSRIRVEREHT

B3 ),
ARy IR IS (BVEFTSE1 ADC B RFTHIFF I T4
—BZERiZIIIE ADSTP 71 ADSTART {EBHREEAS 0.
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DEsNet tﬂ‘ vcleared by HW
ADSTART set by M cleared by HW
State OFF Sta:rt Smpling CH(n) X Converting X OFF
ADSTP A v
ADC_DR DATA N-1

13-5 Stop timing

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

—IRERARE— N FH IR AT R B/ MER 4 (BIR0 . ERTEEHE. A iR, #FH EXTEN[1:0] #
“00”, MUSMEREEHTER MR eI TRt AR L, JRHHRE ADSTART=1 Y, 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 EEHRRT NI AR AR MR BEREE. EXTSEL[2:0] &= TSR al it R AE RS 4.
TREGH TR ERIINERRAR . 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

iEr TERRIRRTSNERAR AR A BER 3.

13.4.1.  PREFEIHIRT

FAR LR D AR IR E TRATAEHRATIE (tsar) BAITHY. HIROARANBIYIRE ADC_CFGR1 FHfzssH
A9 RES[1:0] SRECEYY 12/10/8/6 (R, SNAARESEELIEN, A RRAYERD AR RNNREEIRATE,
HRERMRE 12 (EEBRRAAN 0,

DREREIUR/DBRIE LRV HRATE], IR

RESSEL tsar tsar(ns) @ tsmp tapc(tswp = 3.5) tconv(ns) @
[1:0] (ADC Ff$hfEHE) | fADC = 24MHz (ADC R$HhEIHR) (ADC H$4/EHR) faoc = 24MHz
12 12.5 521ns 35 16 667ns
10 10.5 438ns 3.5 14 583ns
8 8.5 396ns 3.5 12 500ns
6 6.5 271ns 35 10 417ns
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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 [E#£1E ADC_ISR FHFasLa RN BREERInEG EOSMP, EOSMP &R 1iBkR. 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 EIRFRFINRE—MEERIREIEERUS, ADC £ ADC_ISR HF=aHiIRE EOSEQ Ii&, =
ADC_IER fJ EOSEQIE /& 1 8, WS4l EOSEQ IREHHEE 1750,

13.4.4. FREEREE

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

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

2. CHSEL=0x20601, WAIT=0
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ADSTART

ADSTP

o FLRL R RALAL R AL R Rk
EOSEQ Al :
SCANDIR
State OFF CH1 CH2 CH5 RCH10 ACH11)f CH1 { CH2 i} CH5 X CH10 CHllK STOP X CH11ik CH10 I CH5
DR X D1 D2 D5 D10 | D11 D1 D2 D5 D10 X D11 D11 D10

by S/W by H/Wj

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

2. CHSEL=0x20601, WAIT=0

ADSTART ]
we _F L 0] 31 a 51 .
EOC Al Al A) i: N AL AL AL AL AL
EOSEQ :
State OFF ) cH1 § cH2 Y crs Jcnio fcHin OofFfF Y cH1 ) cH2 [ chs JeniofcHi]  OFF
DR p1 f o2 ¥ b5 Ypio) D11 p1 { b2 Y b5 X p1o) pus

by S/W

triggered |

byH/w A
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
me ¥ L[ kl 1l [ 4
ADSTP V
EoC AL AL AL AL AL AL AL AL AL A
EOSEQ Al
SCANDIR /|\
State OFF X cH1 X cH2 ) chs Yeno XcHia] cHi) cH2 § chs Y chio X cHity STOP
DR D1 p2 { ps Y pio) p11) b1 X b2 Y b5 ) pio D11
by S/W byH/Wj
triggered__ ignored %

13.5. #iiREE

13.5.1.

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

RS FNEURERIST(ADC_DR, ALIGN)
TEEREEIRLETR(Y EOC SHT=4RY), RIS RENERTFINE 16 (I35 ADC_DR HuESER .,

ADC_DR #E&z\ SATEC BRIEUEXI SR o AEREX. ADC_CFGRI1 {725+ HY ALIGN (URTIERE
HIREFHERUXITT AN, EURRNEAARIFT (ALIGN=0) BRZARIFF(ALIGN=1),

ALIGN | RESSEL [ 1514 [13 1211109 [ 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
L 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 THHRER(OVR) BIE— MRS, SHEIRFRIEIERN CPU RTINS, B— 1 4eintE
BB, BARLET ADC T,
HEOCEA 'I' HUBERT, XIS—ERVEREZSTHK, PA CPURSTE ADC_ISR EfFes+H) OVR

tREHEN, RBA ADC g, = ADC_IER FHfF=H) OVRIE BAIRY, 74— ADCiTifhl,
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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 REIRERBREUES 7, TR RENEUEER. & OVR RN 1, NSRRI T
H ADC_DR FHFFE RN ErIERE,

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

i

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

STOP

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

DR ? :
, D11

! | | I | | I

| | | | | | |

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

| | | | | | |

. el o]

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

by S/W by H/W ;

& 13-10 13

13.5.3. {£7% DMA BIIER T EIRERES

% ADC RUSEIREIBIE, HEHFS oI mREskizsl, XMERT, AR EOC Fr&E R EXBR AR 4k
B MEREEE, JEREEHRETRES, £ ADC_ISR 778850y EOC \I&{i, ItAIT]isE ADC_DR Z7788HY%
#{E, ADC_CFGR1 2772879 OVRMOD fIaJEE/ 0 SRETRIT ) hEs{4,

13.5.4. {£% DMA fliEBieMaYER Tid{TiEiR

FRERIE— SRS NMNEEREARS ISR EENAINA. XMER T, OVRMOD 4 REAN 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 FHFasPHIEHEMRIEENG, EOC in& BB 2 8. X2 —FBI&EN ADC REBIEN R
ADC #iEEENGE.
¥ BIEEEETSEERFENBER T, GRS,

ADSTART t
ADSTP Y
EOC Al N A m
I : |
\ | - |
EOSEQ ' . { '
! | | |
State  OFF ) cH1 J ou¥ Y cHs oY YcHi1f ouylYcHi ¥ oy Y chs X stop
| | | |
DR ! ! i !
(OVRMODE=0) 101 DS | p1 L X DS
| i i i
Read access |_| |_| |_] H
by S/W by H/Wj

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

13.7. BHEN8

TEHIEJHAITHEEHRTE ADC_CFGR1 77889 AWDEN MENSEITE. Tl BT Sk s—EEss
FrafEREEErEEREEE(EN).

NSRS FBIEE R ADC (RHRBIESE TEEER, AWD RIUE RINSARERN. BIEHRRER
RZHE 12 (UBXEWER ADC_HTR 1 ADC_LTR 16 (UZfFas. RUB PHHEIAEIRE ADC_IER HiF
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,

%= 13-3 RIUBI iR
TEIE R

Resolution bits : fi=1)2]
BUaRsE, o | B3E
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00: 12-bit DATA[11:0] LT[11:0] and HT[11:0]
WAJRERE LT[1:01f0 HT[1:0
01: 10-bit DATA[11:2],00 LT[11:0] and HT[11:0] i)jf’*ﬁag [1:OJFH HT{1:0]
WIRERE LT[3:01f0 HT[3:0
10: 8-bit DATA[11:4],0000 LT[11:0] and HT[11:0] FEFI PRBEH LT(S:0 HT(3:0)
39 0000
WJRERE LT[5:01f0 HT[5:0
11: 6-bit DATA[11:6],000000 LT[11:0] and HT[11:0] Fﬁ}jz RECH LT[0 HT[S:0)
39 000000

Analog voltage‘

HT

LT

Guarded area

& 13-12 =R E RPX

& 13-4 BB BEILE

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

13.7.1. ADC_AWD_OUT (Sth~=4

BEIE RS — P REEEHEES48XE, ADC_AWD_OUT EfEiE2IH LT TIML Y ETREA (Fb
BAER) .
[EREEI RRY, #EiE ADC_AWD_OUT:
B S2d AWDCH EERIBEEREHERFHEN, BiRE ADC_AWD_OUT,
B ETF—EIT AWDCH SERABIEREERE TR Z /5, ADC_AWD_OUT ERIENFIEZNELL. R
T 2RIPIERMLEHRENSRE, WEBREN 1.
B ZFADCH (¥ ADDISI®RE N 1Af) ADC_AWD_OUT th&Ef, HIE, =R (ADSTPIE
BN 1) ThESiER ADC_AWDX_OUT R,
B CRERSEIE EREE, AF0m ADC_AWD_OUT AL
AWD TR BN B HMIEERI: AWD fxgExt ADC_AWD_OUT RULRGEESIN (B0, tNSREtk
iBbRiZing, W ADC_AWDx_OUT BJLAYIHR, 1 AWDX iREREFA 1)
ADC_AWD_OUT {S5H PCLK 4R,
AWD LVETEERRIR ADC SEHeEsRATHIT.

13.8. imEERBHASNSETHE

IBEERERTT AN ERHAYERRIRRE (T7).
BEERERAENEES ADC BAEE, FIATHIMERSRINEEER— M E. BRI EFRTE
WIRAT datasheet £5HHAY Ts_temp f&/IME. SiEEERERIRBERRN, ERERTLIETHEREL.
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BEERSMHBEREEREAEETURR, BERRIZZEFXEMOHEHHER. ATRSXD

HRE, 5—FRREESE XS HH BREFERRFERIE.

PIEBERESE (VREFINT) $R{t—MEErRERHL ADC FILLIREE,

i WIRE TSVREF (REER I AHPEE: EEEREE. VREFINT,

TSEN control bit

Temperature
sensor

TS_VIN

\ 4

ADC

BG —»VREFINT

VREFEN control bit

13-13 TS and VREFINT channel

AN =
1Em/E

AR e RkRS :

1
2
3
4.
5
6

iE:

¥R ADC1_IN11 S NiBE
IR IS BIEE— N S ERIRAERTE
f£ ADC_CCR 785 +ig & TSEN (ARIGEEMRTERED THOREERES
FHiZE7E ADC_CR 7725+ R7 ADSTART {3 ( tBRTFSMEBfitA ) SRISah ADC Feite
M ADC_DR Zf7es+isEE VSENSE HHEUE
ATIIAIHERE

85°C — 30°C

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

TSca i3k 85°CIREGRESAIRIEE, RofEFRiEN: 0xIFFF 0118
TScau R 30°CREGRESAIRIEE, ROEEFMIBI: 0x1FFF 0114
TSoatas2 ADC SEHAYSCRRE HIE
(RS MBTFRAR S FIREERT ZIBEIEREIE Veense EE—NEEIAYE, ADC M EEBEEHtEE— NS5t

8], HERNXANER, WHEERAIRE ADEN F1 TSEN (i,
FIBAERRYSEHBIEITESCRRA Vee BIE

VREFINT = 1.2V = ADC_DATAx xVce
Tt T 4095
FUE Vce BEFRITE Vchannnel
VCHANNEL = ADC_DATAx xVcC
4095

VREFINT EEER 1.2V;

VCHANNEL 2/BEEE;

ADC_DATA 2 ADC_DR EEmEHIEEHREGE,
4096 T~ 12 i,
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{MIZHIRY VDDA BIRB 2R B E N2 RBEIZELRN. REPRESE (VREFINT) LARELEFIES
Vdda=.3V ADC SRERAIR SR AT LARISRITAG HESERY Vdda BYFBEKE,

13.9. ADC

ADC el LA TNME—S 474
o (Ha—RAVEEHRLESR (EOC 117E)

o FHREIREEIR (EOS TRk

o SIEEI PHRNAE (AWD 157E)

o SREEM
o LEEDNALE (OVR IR&

REER KA (EOSMP 1RE)

JRERIPITEREN AT RIEIRE ADC il

2 13-5 ADC Rl
L E L BHHRE fsEae=H
et TR EOC EOCIE
FHEEHREER EOS EOSIE
BEE RS ER AWD AWDIE
KM ERSEER EOSMP EOSMPIE
pupL OVR OVRIE
13.10. ADC &1zs8
13.10.1. ADC HHifRESH1F=S (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
Bit Name R/W 52;‘?; Function
. Re-
318 served
BHE R
LM [R(EBIE ADC_LTR 1 ADC_HTR Z 18 iRishU BN TR ERL
7 AWD | RC_W1 0 ®HE 1785,
0: TEMEIHEHRE (HEREEBERZBHITE)
1: BIE SEHRE
. Re-
6:5 served
4 OVR | RC_W1 0
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Reset

VEUE Function

Bit Name R/W

ADC 13k

SISHRER, BHBLIZAL X EOC HSDBRRA—RIHIRESR
R, IS 1380

0: FIHEL (R EREFIERZLD)

1. BHERE

RIS

CHSEL (iSRS SR RITREI BANRAL, TS 1780

0: FIRFFFISETH (HERHDEMETIERZIRT)

1: SEIRFISER

BEHETRITS

UEMNBESRERERENEIRERALIN ADC_DR S178EEIR,
2 | EOC |RCWI 0 WPFEAIZAL HFS 17 0 ik ADC_DR H7881H 0

0: EERISET (HERHDEMETIERZIRS)

1: EERRET

REHERITE, SRR ERETRA, BIEEAZN, RS 178
0

1 | EOSMP I RC_W1 0 0: FEMERHMERGESRAT (HEKI DR AT IERLITE)

1: RESNEREER

3 | EOSEQ | RC_W1 0

Re-
served

13.10.2. ADC HREf{#EEESTFES (ADC_IER)

Address offset: 0x04
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Re Re Re Re Re Re Res Res Re Re Res Res Re Res Re
s s s S s s 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 S E S S E QIE CIE E S
rw rw w w w
Bit Name R/W Reset Value Function
31:8 Reserved
A PRl Eee
BB BT A T
7 AWDIE RW 0 o . “
0: BB IFRAERE
1: A bR
6:5 Reserved
ADC i3 ERifr{FEReRL
BBk B e
4 OVRIE RW 0 et N
0: ADC Jd#AHRrAFaE
1: ADC id#hbfi{sRE
=2 71L%S MT{EREL
3 EOSEQIE RW 0 r:’g ‘:%EPW% i o
B BhRek By SRR {sERE
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Bit

Name

R/W

Reset Value

Function

0: FFHIEERAPITAERE
1: FFHIEERPHAERE

EOCIE

RW

TR EE R PR

BB e BRI R PITERENL
0: HeIREERAPITAMERE

1: BB PR {ERE

EOSMPIE

RW

RIS R PR

BB BRI AR S E ER T
0: SREFFESEERPITAERE

1) REFRSERTHTERE

0

Reserved

iBA: = ADSTART=0 RY(F{RIRB AR IEEHT) I T LIS IX LA

13.10.3. ADC $&£#I5=F88 (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
AD- AD-
Res Res Res | Res Res Res Res Res Res Res | Res STP Res START Res | ADEN
rs rs rs
Bit Name R/W Reset Value Function
ADC &fEBaN, IR ERE) ADC 1K, KRIE
SSREREFRRNE O
31 ADCAL RS 0 —
0: BRIETSRL
1: 5 11R1E ADC, i 1 REBRIEIEERTT
30:8 Reserved
Vrersur fiHHER EISE1E
00:15V
01: 2.048 vV
10: 25V
=He: (78
iE: (A5VV K5y pit
76 Verfbuff_sel RW 2b0 = ( ReFBUF A8 /FE(ETRRE
11t:0x1FFF002C;
2.048V Vrersur fa/HEETERUHIE0x1FFF0030
2.5V Vrersur B/ HEEFRUBIE0X1FFF0034;
f5I4N: Mt OX1FFF002C 15581 16bit (B2
0x1501, 7 Vrersur FE/HEE 1.501 V)
VerfBuffer enable
BHE5080 5181,
5 Vref_buffere RwW 1’b0
0: disable VerfBuffer
1: enable VerfBuffer
4 ADSTP RS 0 ADC ZE1LE&iap<
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Bit

Name

R/W

Reset Value

Function

BHBENFIEMEFIEEH{TAYERR (ADSTP

®9)

SRR ER T B R RR IR R SRIRR
[EERRIZAL

0: IRBIEMEHITHY ADC (Z LR S

1: 51{21E ADC, 1 KBE— ADSTP ©%
IEERTH.

Reserved

ADSTART

RS

ADC Bian<

BB RAZAIEE) ADC i, 1R4E EXTEN[L:
OB E SRR EHEIRBR R IAEE), XRHE
AR BRI A Z A R

— EERURELHAET (CONT=0, DISCEN=0), 5%
HIREIAT (EXTEN=00): HEHasepiinaissnT
(EOSEQ #5

— (RS IRIET, (CONT=0, DISCEN=1),
BHBRENAT(EXTEN=00): Rt
(EOC)

- HithERT: $4T ADSTP <2/, Rt
ADSTP #Ra&s XARRE(HE 0 ZAS

0: JRBIEEIRH1TAI ADC $itk

1: 5 1251 ADC, & 1 3RHH ADC IEfE/ET]
BEIETEiEHR,

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££|-{sFgg

MEENZELE ADC FH ADC #NigHE,
WEERRIZ bit, =3 ADC #Z51E (ADEN
W EZEAY)

0: }&8 ADDIS commond ongoing

1: 5 1%t ADC, i 1% ADDISIE
SIEEHIT

Note: &8 ADDIS 3 1 B REELE
ADEN=1}H ADSTART=0 i (H{%&
BHEHT)

ADEN

RS

ADC ffEggan<

HIHBEROZERE ADC, ADC EHERIRIE.

0: A~#8E ADC (OFF state)

1: {#8E ADC

13.10.4. ADC EeEBS7F5E 1 (ADC_CFGR1)

Address offset: 0x0C

Reset value: 0x0000 0000
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31 30

29 | 28

| 27 | 26

25

24 23 22 21 20 19 18 17 16

Res | Res

AWDCH

Res

AWD
EN

AWD
SGL

DIS-

Res CEN

Res Res | Res | Res Res

RW | RW

RW | RW

RW RW RW

15 14

13 12

11 10

7 4 3 0

Res WAI

Ov-
RM
oD

CO
NT

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

Reset

RIW Value

Function

31:30

Reserved

29:26

AWDCH[3:0]

RW 0000

BB OEEIERE, REaLsRIREIZAL
S SR N EE

0000: ADC &I NIEE 1

0001: ADC f&EHIBINIEE 2

0010: ADC BB NIBE 3

1001: ADC tEHIUESNEE 10

R ADC EMNIEE 0 AFR—BEEE 1.,

HithE: (REBA

#85: AWDCH[3:0] B EABIEEERIREE] CHSELR 7858
{2 ADSART=0 iY (FfRISBIEEIAITHIREIR) RITFREEIXL(]

25: 24

Reserved

23

AWDEN

RW

RIUE VRS

B ANREBRRIZAL

0: FMEREEHIET ]

1: {EREEITH

=4 ADSART=0 B} (FR{RIQBIEFEHITAIEEIR) RIFRHEIXEAL

22

AWDSGL

RW

E—MNEENEAEEEEEIE S

BN ENBRRZAIENEREEE JE AWDCH[3: O[{iRERYEE
tEERAREE

0: fERTEIEE LERERINE

1 " MNBiE LERERIE )

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

21: 17

Reserved

16

DISCEN

RW

IFELET

RUAREMBRRZAL, (ERE/AEREIRESR

0: AfEREIRZELE

1: {EREIRESART

FeTReBEEREFESRT X EReiEauE; ZEIHRE DISCEN=1 77
CONT=1.

=4 ADSART=0 R} (FRIRIQBIEFEHITRIEEIR) R EIXELNL

15

Reserved

14

WAIT

RW

FHEIRRT

BUENRENBRRZAL, ERE/ A RS FHIRRT

0: HFRFEHMETKT

1) FFHRIMREIITI

X4 ADSART=0 R} (FRIRIQBIEIEHITRIEER) R EIXEANL
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Bit

Name

R/W

Reset
Value

Function

13

CONT

RW

R NEERAE IR

BEEREMEMRIZAL. MRES 1, BERiZARER, Bls—5RE
iR

A ETREEEEREFE SRR X fEREIELRtET; ZEIHRE DISCEN=1 7/
CONT=1.

=4 ADSART=0 R} (FR{RIQBIEFEHITAIEEIR) PR EIXEAL

12

OVRMOD

RW

T ETEELR

HMEENSEINERIZA, REFETHEENSR

0: Lid#E k4R, ADC_DR SR |IRE

1: MiIFHALERT, ADC_DR BFSESH E— RS R B S
X% ADSART=0 Y (FRIFRBIEMDHITHIRER) RFRESIXEAL

11: 10

EXTEN[1:0]

RW

00

SMEBIXTHEREFIIR M

BHAIREMBRRZAL, IR AN EREIREN

00: FEHIREMENAERE (ARUHEEEHR)

01: EFHatRA IR

10: TREGERMEIXEIHEN

11: EFHEF SRR IR

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

Reserved

EXTSEL[2:0]

RW

000

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

001: TRG1(TIM1_CC4)

010: TRG2(Reserved)

011: TRG3(Reserved)

100: TRG4(Reserved)

101: TRG5(Reserved)

110: TRG6(Reserved)

111: TRG7(Reserved)

ALIGN

RW

HUEXITT

BARR EIEMRZADER AT AT

0: GXI¥

1: EX$3%

X% ADSART=0 Y (FRIRBIEEHITHIRER) AT EIXL(

RESSEL[1:0]

RW

00

BUEDHEE

PR BIZ NSRRI D PR

00: 124

01: 104

10: 8{i

11: 641

{24 ADEN=0 R AT 4R 4R EIX LA

SCANDIR

RW

iRF5I7531E

B ENREBRRZAL, 575

0: ML (MiEE 0 Zli@iE 11)

1: AT (MEiE 11 2iEiE 0)

=4 ADSART=0 R} (FRIRIQBIEIEHITRIEEIR) I EIXEANL
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. Reset .
Bit Name R/W value Function
1: 0 Reserved
13.10.5. ADC Eg&Z#F=s 2 (ADC_CFGR?2)
Address offset: 0x10
Reset value: 0x0000 0000
31 | 30 | 29 [ 28 | 27 | 26 | 25 23 | 22| 21| 20 | 10 | 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 Rzl Function
Value
ADC RHFRT, PG RNREFERIZAL, EXAEHL ADC AIRTEERE
0000: PCLK
0001: PCLK/2
0010: PCLK/4
0011: PCLK/8
0100: PCLK/16
0101: PCLK/32
0110: PCLK/64
1000: HSI
31:28 CKMOPE RW 0
[3:0]: 1001: HSI/2
1010: HSI/4
1011: HSI/8
1100: HSI/16
1101: HSI/32
1110: HSI/64
Hith:
{4 ADC A{FHERT ADCAL=0, ADSTART=0, ADSTP=0 and
ADEN=0), ER{EIIFRIEIX 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
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Bit

Name

RIW

Reset Value

Function

SMP[2:0]

RW

000

SRAERTEPIERE

B eI B B IZ IR A B ER R 8
000: 3.5ADC R$H/EIHA

001: 5.5 ADC Rtf/EHA

010: 7.5 ADC Ret§f/E]HA

011: 13.5 ADC Rt$4/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 Y (FA{RIQBIEMEHITRIREIR) iR
BixXLefy

13.10.7. ADC &l IHFESTFSE (ADC_TR)

Address offset: 0x20
Reset value: OxOFFF 0000

31 30 29 28 27 | 26 | 25 | 24 [ 23 [ 22 [ 22 ] 20 [ 19 | 18 [ 17 | 16
Res Res Res Res HT
RW |RW [RW [ RW [RW [RW | RW | RW | RW | RW [ RW | RW
15 14 13 12 11 | 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res LT
RW | RW[RW[RW [RW[RW | RW ] RW [|RW | RW [ RW | RW
Bit Name R/W RIS Function
Value
31:28 Re-
served
EEI TS EE
27:16 | HT[11:0] | RW OxFFF | 3{4alfe, EXIEE SEIE
{24 ADSART=0 it (FfRIRBLIETEHITRIRER) IFRIEEIXL L
15:12 Re-
served
A TR EEE
11:0 | LT[11:0] | RW 0x000 | ¥X{4rIle, ENIEWIE PKEE
X2 ADSART=0 Bt (FfRIRBLIEFEHITRIFEHR) TR EXLAL

13.10.8. ADC i#Ei&

Address offset: 0x28
Reset value: 0x0000 0000

IR S 1F58 (ADC_CHSELR)

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

Re | Re | Re | Re | Re |Re | pos | Res | Res | Res | Res | Res | Res | Res | Res | Res

S S S S S S

15 |14 | 13 |12 |11 | 10| o9 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 | EL6 | EL5 | EL4 | EL3 | EL2 | EL1 | ELO
RW | RW | RW | RW | RW | RW | RW | RW | RW | RW
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Bit

Name

R/W

Reset Value

Function

31: 14

Reserved

0

13: 10

Reserved

RW

0

ZA 5], FoSERRIigE

CHSEL9

RW

BIE 9 (VREFINT) j&#%{Es¢E

0: REFiZBE

1: EHiZEE

X2 ADSART=0 Bf (FR{RIRBLIEMIHITRIRIR) IFR
HEizfL

CHSELS

RW

WBE 8 (TS) hiRfERE

0: FRiEFiZBE

1: EPZEE

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

CHSELx

RW

0x0000

IR

B R ECEIXLLN, EXFYEIREE

0: FNIEEFEHMNEE-X

1: EEERBEINEE-X

XY= ADSART=0 B (FR{RIRBIEARITRIRRIR) IFIR

HEXEAN

13.10.9. ADC #iiEZ51F=8 (ADC_DR)

Address offset: 0x40
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA[15:0]
RIR|IRIJIRJITRIRIRITRIRIRIRITRIRIRIJIRIHR
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 I fRes.
HIRR XIS EGXITTHY.

13.10.10. ADC RIEEBFIRSHFESS(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
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Bit Name R/W Reset Value Function
Calibration flag, #xds ADC EIFFEHTT,

31 CALON R 0 1: ADC BOEIEE#HT
0: ADC ®REELEREARE5N ADC R
BEEREIRSL
F/~ ADC BAREREHIN. BHE 1, &K
HE1&0;
CALON=0, CALSEL=0,CALSUC=1: FT
| ?5\

30 CALSUC RC_W1 0 CALON=0, CALSEL=0, CALSUC=0: >ki#
17 CAPs i
CALON=0, CALSEL=1, CALSUC =1: ADC
CAPs BRI
CALON=0, CALSEL=1, CALSUC =0: ADC
CAPs 1RSI
Offset BUEARTSAL,
7~ ADC offset REREMIN, B4HE 1;
KHE5180;
CALON=0, CALSEL=0,0FFSUC=0: ADC
OFFSET RS

29 OFFSUC RC_W1 1’b0 CALON=0, CALSEL=0, OFFSUC=1: ADC
OFFSET BUEERLIN
CALON=0, CALSEL=1,0FFSUC=1: ADC
OFFSET RN
CALON=0, CALSEL=1, OFFSUC=0: ADC
OFFSET /KM

29:16 Reserved - 0 -

BOERTFI%E. 2 ADCAL B OR, BHS
1E 1, ADCAL 5385, ADSTART BT,
BEHE O,

15 CALSET R W1 1’h0 1: i85 CAL_CXIN HUB(ENRLRHIRIEL
=
0: 3%4] CAL_CXIN Z CAL_CXOUT HYi&E
B, SRR IR ERIESR,
REERTFER. SCALAOK, K518
1., CAL BXEENHNIEE SWSTART,

14 CALBYP R_W1 1'h0 JWSTART R, R .
1: REERAEME
0: WEERNEREERJERERFRAN
=]
Calibration sample time selection
RIELUTNER, B calibration BISEEEMNER
MRS

13:12 CALSMP[2:0] RW 0

00: 2 ADC Rd$th/EEA
01: 4 ADC RJ$9EEA
10: 8/ ADC RJ$hEEA
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Bit Name R/W Reset Value Function
11: 14 ADC B$HhfEER
RERTECE SMP IUEIHABIS, RUELERER
th, (BB ESTRREREAEKAYEIRT
Calibration IZIEIFEN, ATSEREERE

11 CALSEL RW 0 RO

1: RO OFFSET LAREIME
0: Rk OFFSET

10:0 Reserved - 0 -

13.10.11. ADC iEREi &S =8 (ADC_CCR)

Address offset: 0x308
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res | Res | TSEN | VREFEN | Res | Res | Res | Res | Res | Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res | Res | Res Res Res Res | Res | Res | Res | Res | Res
Bit Name R/W Reset Value Function
31: 24 Reserved
REERAE RN, BAPNREFNBRZAL, (FRE/AERE
REERES
0: AfsFge
23 TSEN RW 0 D
1: {88
{2 ADSART=0 iY (FfRISBIEEIAITRYGRR) ST
Bixefi
EDfE Vrefint FBEA, BEENREFERZAL, (FRE/AFERE
EE vrefint
0: AEEE
22 VREFEN RW 0 "
1: {#ge
{24 ADSART=0 R (FBRISBIEDHITHYEEIR) FIFaReE
BixX (s
21: 0 Reserved
13.10.12. ADC S1F21%
(@)
ff | Reg
sliste A JIFAIJ{YIRIITIgIgIJYdToaanygum oo o9
e r
t
AD la o L O =
o = 349G
0 SR ! (& I T Ry
X I Re-
0 set
0 0 0|0|0]|O
valu
e
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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

> VREFCMP:VREFBUF/EEJRFBERY 16 93 E
mEHETLREEE 1/0 8 timer BIEINEfRA

> OCREF_CLREZE#4 (cycle by cycle B 7E4)

> AtdE PWM shutdown BYFIZE

COMP1 #1 COMP2 HTLAHERY window COMP

R R E RS R B LSRR T ieE
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14.3. COMP ek

14.3.1. COMP iEE

COMP analog COMP CTRL
COMP1_INN_SEL

COMP1_FR[0]

COMP1_CSR[15 COMP1_ouT
lcompL_INN Y - i : > pe3
E‘: COMP1_OUT o filter
1 + COMP1 interrupt request
COMP1_INP A (oEXTI17)
|
|

L COMP1_WINMODE
TIM1_BRK
|_COMP1_EN TIM1_ETR
TIM1_Ocref_clr
CDMP_VCDIV_E TIM1 ICLiE# &
——————————————————————— <
| COMP_VCSEL
P e il B
|
[ | COMP_VCDIV[3:0]
I e e
¥ oyy
VREFBUE | 1 [ | VREFCMP
VCC > S E
COMP2_INN_SEL
== === «— COMP2_0UT (] pA2
| COMP2_FR[0]
+ COMP2_CSR[15]
PA4| COMP2_INN i COMP2JOUT [
PA3 COMP2_INP > |+ filter COMP2 interrupt request .
/A_‘ } (to EXTI 18)
VREFCMP | COMP2_INR_SEL
TIM1_BRK
TIM1_ETR

COMP2_EN

<

14-1 EUIRRRERIIIERE]

14.3.2. COMP ERIFIREH=S

FE{ELCERESEIANRY 110, W/RFE GPIO FHfFes P EEIIET.
Erikesia HAT LUBIE £ GPIO IS FIThEEEE (alternate function) iERER 1/0 pin,
HIH AT LAEAEREEEISR imer B98N, XZILATEE:

B EENERAR, PWMSERES shut-down

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

B EEUEATEMA R

14.3.3. COMP E{iflRh

COMP fREREF MR
1) PCLK (APBclock) , FAT4AEEEFasiRAtited
COMP R, ATHRULREREH/ERIREE (REHAIBIEREE. SEREBKE) AT, wNEER
PCLK. LSEE(E LSI. SFHEEE stop BRIV IIFRY, 1 LSE B LSI.
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, ATLUERMEEREEH) non-inverting (+i@I i) EZZI—E, BETHE—N 10
pin K9YEFS.

COMP1_INN_SEL
AN

'
COMP1_INN =
- -~ — COMP1_OUT
COMP1_INP _——* -

*\

COMP1_WINMODE

COMP2_INN_SEL
AN

'Y
COMP2_INN =
COMP2_INP +
L 3
VREFCMP ~<

COMP2_INP

—— COMP2_OUT

& 14-2 window comparator

14.3.5. {KINEIRL

e ik

3F COMP FCE401H,

LY E BT ET LUFIR IR Sleep 1z

3F COMP FCE401H,

LSRR LAEIR IR Sleep 1= Stop I

14.3.6. HLERERIEIR

MERSHTERMEES, IRECRBIRMHSHIRAEES. EREATRikiER, NIREIRRRATE
IRFZHRBKE VT FRx.FLTCNT[15:0iRERS BRI S SEBRTLAGIEIR. SRIEEFIRIREIR, WA FIERE
wRpgmNmHESHER.

TR IRE COMP JEiKAIA), FFRUSRERERTE COMP_EN {E8ERTZEAL.

ISR EET

Sleep

Stop
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14.3.7.

FLTEN

COMPEN

LA A 4
W%

— P

HFIE L ER
e

I ]

B
1
i)

SR RLI [A) FHFLTONT 25 A7 85 BB (M e, 8 R 1) A9 (FLTCNT+1)T

COMP Rl

14-3 COMP filter

FeARERIA RS IERIERZE] EXTI 288 (extended interrupts and events) ., & HUARERAERIRAT
EXTlline (17#018) , FREBFEFUEESH. BRATIHIHBIEMEIIFERIIREE,

14.4. COMP HF=&

14.4.1.

COMP1 Z=HIFIIREF1F8E(COMP1_CSR)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 | 28 27 26 25 [24[23]22] 21 [20[19[18[17 ] 16
Re | COMP_ Re | Re | COMP_VC | COMP_VCDI . Re | Re | Re | Re
s ouT s S SEL V EN COMP_VCDIV[3:0] Res S S S S Res
R R R R R
w R ] i RW 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 BYIEHEHNS
11 WINMODE RW 0 COMP1_INP
1: FFE WINDOW 1z, COMPL1 IIFAEEAF] COMP2

HUIEMBIA—EL

10: 6 Reserved

COMP1 ffa AN
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. COMPL1 iEilETFEE(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 e A
ZMRIE, BRRY COMP2 ER I HRIEIERIEHEF,
29: 16 Reserved
COMP2 e Hise#E
15 POLARITY RW 0: AxME
1: &M
14: 10 Reserved
COMP2 IE[AMINRIS 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 iEHS1F22(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

31:16

FLTCNT2[15:0]

RW

0x0

Ebies 2 SREFIRIRITERRS

SKHEERTER 9 APB 8 LSI 8% LSE, FERiTEETRE, X

FERENAZIRIRITEERS, SR,

SFHEHEUERA=FLTCNT[15:0]

15:1

Reserved

0x00

FLTEN2

RW

0x0

FriRs 2 BRI TReEcE
0: FIEFIERTINRE
1: {EREEFIEIRTNRE

Note: iZ{SWA4RFE COMP2_EN 79 0 BF& I

14.4.5.

COMP F{F=aMRI&

Re
gis
ter

~on =30

31

30
29
28
27

6
25
24
23
22

21

20
19
18

17

16
15
14
13
12
11
10
9

8

7

CO
MP

Cs

COMP OUT

COMP VCSE

COMP_VCDI
COMP_VCDI
v
[3:0]

WINMODE
INPSEL[1:0]

C~ONMD1 EN

O O X o

Re-
set
val
ue

o

o

o

o
o
o
o

o
o
o

o

Cco

1 F

Ol

FLTCNT1[15:0]

Cl TENA

Re-
set
val
ue

»hOX O

o

o

CcOo
MP

Cs

COMP OUT

POLARITY
INPSEL

INNSEL

CAONMD?2 ENI

Or X O

Re-
set
val
ue

o

o
o

o

o

CcOo
MP
2_F

Py}

FLTCNT2[15:0]

ClI TENID

Re-
set
val
ue

AP XO
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15.

RREGENZE (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 2R 41840 RCC RITMEHIToSRgs, AILASCIRRK EE AR AN LM EIN LA 27089

——
TIo

BREHERRRTIM)MERERRR(TIM)ZTEIRVAY, BIAEFEEIRR. eI LRSERE.

15.2.

TIM1 EEI51E

16bit A £, B TFEERE LA THRBENEERITEES

16bit ATRIZS SN, FOVFXITTHERERAYRTEPSRERIALT 1 B 65535 RIS HR
ZiA 4 MIRIREE

> AR

> EHEaR

> PWMPFE (BESHEFHOXITHER)

> BRI

SEX A AT JmAERI B A MaT

(ERINRE STz ERS R0 ERS 2R ELERIRI S FR S

BT, T SIEEREEE, FEHIESES

MEBMAT LIS ESRIEHESENSEMLREHERNRE

Sl asc Y =S

B HEERR L. mRal, G (EEREEERINRMA)
LY ESL

BNIER

BHELR

MEEBA

IHEETR (IEXR) JmiSsstERRIE/RE =R

RN E S NERRT P E R R IR E R

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

TIM1_CH3N

] TIM1_cH4

15-1 BRIEHERBRARITIEE

15.3. TIM1 IJgEfEiR

15.3.1.

RIEST

ARESRIEHIENSRNEERLE— 16 (iHHEMSHBXBIERS TR, XMTHHETMUELE
L. AT™HEEER LA A, Wi EEsi P Rino 4Es o s,
THER. BalREESFasiIilo e S LIRSS, BMEHH AR EE TiESNAE R,

R ESRTEE:

B TEESSFES (TIM1_CNT)
B TSRS FES (TIM1_PSC)
B BiiEEHEFER (TIMI_ARR)
B EE5THEFFSS (TIML_RCR)

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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FER, 7ERET TIML_CR 773800 CEN fuly— NITSENIE, HHASEmmaTHe.
MRS

TSRS HHREEART S 1 ) 65536 ZIOERIEAH. TREF— (F TIMx_PSC 57788
1) 16 [UEFIREIN 16 [iHEE, EORMEHEFEREENE, CABEE IR,
BSOS M T — R USRAT R,
17-2 1 173 B TERSRSETE, ERHRESSIPIT.

FHOTR SR

CEN ‘
Timer dock = CK_CNT U UuU LT T
Counter register F7 00 01 02 03

Update event(UEV) T

Prescaler control register 0 < 1

Write a new valuein TIM1_PSC

Prescaler buffer 0 1

Prescaler counter of1fofafofafof1)

15-2 ST IRERAISEIM 1

i

2 2 pt, THEERAIRTRE

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

Update event(UEV) T

Prescaler control register 0 < 3

Write a new value in TIM1_PSC

Prescaler buffer 0 3

Prescaler counter of1f2f3)0f1f2)(3)

15.3.2.

[ iR

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

THEERR

[ ETHR, 2M 0 BIBEEREERNTHERRS, REXM 0 BFFmitE, FHrE—MTEHIaHS M-
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MRESTHIEFEER, WER LHEBRES/UR (NESIHHEEERE) & mEEnsEGg. 80, &
BMHEUEEE, FEERSMG,

£ TIMx_EGR FHFssP (B A E AR HIER)IRE UG (tBRIFRTLAS=4E— 1 E S

RE TIMx_CR1 7788 UDIS i, EeTLIZRIEFHEH,; XERATERAERTEESFRFTEAN
WER B 7575, € UDISMIESZAI, BAT-EEHMEM. B2, TTHEEN 0 FHAEMHEE, MoIR
M 0 FHAEFE (BT INEsAIEEART). o, SRIRET TIMx_CR1 FHFeEHH URS (I(EEEINE
XK), IRE UG MEF=E— B UEV, BRKRE UIF iREEIRFTETET). XEN T RaERFEE 5
BRITEIESAT, R4 BRI PRT.

LBRE—NEMEMN, TENSFEEEEER, BRI (RIE URS ()IREFEFIFERL(TIMX_SR HF
S8chAY UIF {i2).

B ESTHESWENINES TIMx_RCR HFsHIRE.

B BN TSR EM B AT EFEEE(TIMX_ARR),

B FOSRESAYE I X BN TSR S 7 aRRYE(TIMX_PSC HFRHIIANS),
TELHE—LHIF, 24 TIMx_ARR=0x36 RIS E R BTSSR FRITHE,

_psc Huuyuiuiuuuuy

CNT_EN

Timer dock = CK_CNT Uy unl
Counter register 31 )(32)(33)(34) 35)(36 {00} 01)02){03}( 04 05 06) 07)
Counter overflow H
Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

15-4 THERERRI P, EBRT R 4IEF70 1

o psc Juruyuyuyyyyy Uy
CNT_EN ‘

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

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Bl 15-5 IHEL=RAT PR, AERRTTRDEF 9 2
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o _psc L U U

CNT_EN ‘
Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register 0035 0036 0000 ooor )

Counter overflow

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

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

oK _psc iU yuyy oy

CNT_EN ‘

Timer clock = CK_CNT ﬂ

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

] [
a
]

15-7 IHEERRT P, EBRT O 4EF /9 N

G pse STy Uy
CNT_EN ‘
Timer cock = CK_CNT RERNRARERRRERARERR RN ERNE]

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF

Write a new value in TIMx_ARR/

36

&l 15-8 IH#=sATFE, = ARPE=0 RIRIEFIEH(TIMI_ARR RBTERN)
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o pse Ty Uy

CNT_EN ‘

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

B 15-9 IH#4E8ATFE, 24 ARPE=1 RIMIEFHZHFREN T TIML_ARR)
A TiHEER

HTIHEELS, WBsEEENEFRRATHEE 0, RAEREFFEMNEEENERTIHE, H=E—1
[ i S,

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

£ TIMx_EGR FH7ss R (B M H aE ERAMNEIEHIER)IRE UG i, BRSELIS4E— &S
1.

IRE TIMx_CR1 772809 UDIS {URJLAZELE UEV S4, IXFERTLUBE R [ S fr e P E NFEN TR
FEfFes. EL UDIS U#KiEN 0 ZRIASFEEHNEM. A, NN SrIEsINSEEHFAITE,
FEMSIRESHITEETEIM 0 FFA(ERDIREHAR).

ok, WNSRIZE T TIMx_CR1 Z{788+HY URS RI(EREEFIFK) . 1RE UG (ST~ — 1N EFHSBH UEV
BRRE UIF RS (ELAF4rhl), XEATEREREHREMIERITEESN, RN =EEHfmR+

LRETHEMN, AMENSFREEEN, FEGERIE URS (ANSE)EIFIREAL(TIMX_SR EHiFes+HI
UIF f) IR E.

B EEITHEES TIMx_RCR HFSFHIRNE

B TS IRESAVRIFRS NS N FEEEAYE(TIMX_PSC SHF28RY(8).

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

i EaEHEITHERERAZAERN, BT — N EHEEmErE.
TEIR/RT TIMX_ARR=0x36 Bf A [ERT#5RE Tt EREs T aR— Lo,

\
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o _psc Huiiuyuuyyy U

CNT_EN ‘

Timer dock = CK_CNT Uy

Counter register

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

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

15-10 BT REl, WERRT RO SRR F 0 1

CNT_EN ‘

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

Update interrupt flag(UIF) ‘

Counter register

15-11 SRS FE, AIERRTEPO SRR 7 2

o psc L g U

CNT_EN ‘

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

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

15-12 (4RI R, RERRITH SRR F79 4
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o _psc RERRRRERRpapapaRaRnpapanEn}

CNT_EN ‘

Timer clock = CK_CNT ﬂ

Counter register 20 1F

Counter overflow

Update event(UEV)

I [
o0

a

]

—

Update interrupt flag(UIF)

15-13 ST, SRRSO SREF A N

_psc UUUUUrue ey

CNT_EN ‘

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

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

Write a new value in TIMX_ARR

15-14 180T FE, HiRBERE T EEsR RIS RS

FRIBSFHHRI (R /R TitE)

PSR, THEREEM O FRATHEEIBaINEAYE(TIMX_ARR &17e8) -1, FE—MTEESEHE
%, REATHEE 1 HEFE—MHEEE TS, AEHEMN 0 FHAERITEL

chRRIFHARILIE TIMX_CR1 788 CMS A&ETF 0 iWBM. BEAREMHHERE, B FiicS

FELUTMEREWER, & EATHET (g7 1, CMS="01") A Eit#Rd (PRxIFFE 2,
CMS="10") [LRE T (PRIGFHRI 3, CMS="11") ,

FEET, FBESA TIMx_CR1 Ff DIR i, EHEEEHRFIERARAITTETHE.

ISR BRI R PR EM, BeTLUBIE (R E R M ER I HIES)IRE
TIMx_EGR ZfZe8HH UG IF=EE#HE . AfE, THIEREM 0 FHATTE, MoIRestERM 0 FriaLT

IRE TIMx_CR1 785+ H 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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HREFENSMEES, eSS FsEMEEH, FEIRE URS IANRE)EFIRERL(TIMX_SR FHFes+aY
UIF f) iR E.

B ESUHHESEEEN TIMx_RCR HERFHRE
B TS RERRIE T RSN TR (TIMX_PSC F7=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 RN ARAn AR nRnEEY

CNT_EN ‘

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

Counter overflow B

Update event(UEV) | ] N

Update interrupt flag(UIF) ‘

15-15 1HEEsAT AR, PIERRTER S SRE T 1, TIMX_ARR = 0x6

o psc Hutduyuuyyuuyy!
CNT_EN ‘
Timer clock = CK_CNT ﬂ H T ﬂ ﬂ H H
Counter register 0002 X 0001 X 0000 X 0036 0035 X 0034 X 0033
Counter overflow H

[
Update interrupt flag(UIF) ‘

15-16 THE=RRTFRE], REBRTER SRR F70 2, TIMXx_ARR=0x36
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c_psc UL U

CNT_EN ‘

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

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘
Note: fEoverflow =2 UIFRT,  HH ) X 545 22 3l A5 203 4 B8

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

CK_PSC Uuuuuuuuuu

CNT_EN ‘

Timer clock = CK_CNT ﬂ

1

Counter overflow

Update event(UEV)

Counter register 20 1F 01 m

Update interrupt flag(UIF)

15-18 THERERAT AR, AEBRITTSAEF A N

o psc vyt ugL Uyl
CNT_EN |
Timer dock = CK_CNT yuuuuyuuiuUyuuyl
Counter register 06 )05) 04 )03) 02)( 01

Counter underflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Pal

Auto-reload shadow register FD

36

Write a new value in TIMx_ARR

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

Timer dock = CK_CNT ULl udduyl
Counter overflow [

Update event(UEV) [

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Pal

Auto-reload shadow register FD ><

36

Write a new value in TIMx_ARR

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

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

XEREEE N+LRITHE R NEht, SRR ST EEER 7578 (TIMX_ARR BEiER
NEFRR, TIMx_PSC FltsHiEfrar, RAEHRIE TRIMAER/LIRE AR TIMX_CCRx) , N2 TIMX_RCR
EEIHHSERTRIE.

EEHEEE MMEI— R AR R :

B A S P ERI RS m R

B A RHEE NIRRT

B RXISHEN MR CRMEX Tiahd. BRAXERST PWMBRABINERN 128, BCEBES

N PWM EHA 2 )REHFH G, FEPRITFHRINT, BRKTZEXNREY, WREA PWM BRI NRIHT
—IRURSTFRE, WRAKRIDHFRFY 2xTck,

ESIHHEEEEMNERN, ESEERZEH TIMx_RCR HEHEMNEEN., SERSHRRE~E (BTRE
TIMX_EGR HHJ UG {i7) EeEBIEARIMEIUEHIRE, WECESHSRNERSY), YAEEHRE
%, FH TIMx_RCR HERFHNASHERNEIESIHEEE.

FEPRTHRIT, JF RCRVEHE, EFFMHREELR. BE T, XBURTARSAN RCREE
SRR (ARSI ERBE TR, WNRIEBEITEEEZ/EE RCR, T LG4 EHEM. flgl, 3 F RCR=30f, &
MBS 4 D EiasE NaE e (BURT RCREEANRIE) .
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counter-aligned mode Edge-aligned mode

upcounting downcounting

TTAAAA AL NN

R AN R RN R ANk A A R AR RN RN
AN DAL NN

R PN T L R A
AAAA - AL NN

A D SO N R
ANAA - AL NN
N P S E N A A
“TT bt r i b

By SW By sw By SW

Update event: preload registers transferred to active

UEV —>
registers and update initerrupt generated

15-21 ANEHRI FEFNERFAIFIF, K TIM1_RCR NEHFRIRE

15.3.4. HERiE

THEESAORT R eI LA LA A SRR (At -

B OERATER (CKLINT)

B SMERATERMELL 10 SMNEREIANG B

m HNERRTEMER 20 SMNEBRLARMIN ETR

B AR (ITRx) : ERE—ENEEAB— N ENSBNMoMeE. flgl, FTLARE— e

Timerl {fEAS—A ERTEE Timer3 AT STES.

PIERRTHERIE (CK_INT)

WNRMERIZHIBSHEEIE (SMS=000) , N CEN, DIR (TIMx_CR1Z5F88) #1 UG il (TIMx_EGR &=F
28) BES FAsI, FEREERIHMENR., RE CEN S 1, T SResAIRTHhat FPIERATEh CK_INT
1R,
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CK_PSE

Uy

CEN=CNT_EN

UG

CNT_INIT

[

Counter clock = CK_CNT = CK_PSC

QERENERERRRR AR

Counter register

31 )(32)(33)(34)(35) 36) 00} 01) 02)(03) 04) 05) 06) 07}

15-22 —figiEz FROEHIFRES, PIBRRTHR SRR F9 1

SMERRSBRIRESY 1
2 TIMXx_SMCR 77280 SMS=111 Y, &Rk, IHEEETLEEERARNEN EFHES TG
T,
TIMx_SMCR
TS[2:0]
|:| TI2F§ or%
ITRx 0xx TI1F§ or% Encoder
TILED | oo mode
TI2F_Rising THFPL L 40q TRGI 5 E“ﬁiﬂZﬂOCk
DTIZ ) Edge TI2FP2 CK_PSC
Filter detector | TI2F_Falling ETRE 110 ETRE 5 External clock d
111 mode 2
ok
3.0 CK_INT Internal clock
mode
TIMx_CCMR1 ‘
SMS[2:0]
15-23 TI2 SRR EZERE I+
2 I
CNT_EN \
Counter clock = CK_CNT = CK_PSC T T
Counter register 35 36
TIF
Pl /
Write TIF=0
15-24 FMERRTEMETC 1 TAOESHIERES
SMERRTBRIRIEL 2

BIYE TIMx_SMCR 7= ECE A 1, iEELHET. THERRREBEINDPMA ETR IG— 1 EFHGET

PEinitER.
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T|2F§ or%

TI1F
5 or% Encoder
mode
TRGI 5 Externzl clock
mode CK_PSC
o e »
Divider ETRP Filter ETRF 5 External clock
12,7418 —fDTS | downcounter mode 2
ET‘PS ETF CK_INT; Internal clock
ETP mode
‘ ‘ [1:0] [3:0]
TIMx_SMCR  TIMx_SMCR TIMx_SMCR

ECE SMS[2:0]

TIMx_SMCR

15-25 TI2 MRt RN TEE]

fOK_INTF mmﬂ

CNT_EN \

ETRP \ \ \ |

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

15-26 HMERETEPIRT, 2 TROFEHIFRES

15.3.5. {HIR/LbEEE

B MERREEHERERE —MERR ST (BE TSR  SERINBARS (BANE
K. ZRERMMOMES) 8B (FssfmtEs) .

BMABPOXIEMNAY Tix MINESREE, FE—NRREINES TixF, KfE, — M HRIEEREA%ED
s E— M55 (TixFPx) , EALUEAMEzHIRsrm N\ ASE(F/omikEs]. ZESBE oA

3kETFRE (IoxPS) .
TIIF_ED
@—’To slave mode controller
TI1F_Rising

T Filter TIF [ Edge ‘ ' 0 TIFPL | g
fOTS | gowncounter detector | TI1F_Falling 0| o
TI2FP1
CC1P/CCINP 10 jic1 Divider IC1P3
TI2F_Rising(from channel2) 0 /1,/2,/4,/8
Lad
TI2F_Falling(from channel2 ____TRC__ |
#P 1 From slave 11
mode controller

| ccis[r0] [ icpsi0] | [ 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 ‘

Read CCR1 o;‘ 3 A 5 |@urite CCRIH
S read_in_progress | © < '

Read CCR1 Ty Sy R Lrite CCR1L
R WW

output mode
a

capture_transfer

compare_transfer

OCnglMx CCMR1

CC1S[1] ] ‘ Capture/compare shadow ‘ ( OC1PE
CC15[0] Input mode register Comparator (from time base)
TiMx EGR capture
CC16 | oep ) p |—> CNT>CoRt
IC1PS p ‘ CNT counter ‘ CNT=CCR1
>

& 15-28 HEIR/LVESEE 1 FIFBRE

[ CC1P | TIMx_CCER
OCREFDCLR 0 Output
) 0 utpu oc1
ocref_clr_int x0 Mode 4}‘
ETRF 10 & 1 Controller
CNT>CCR1 —output Dead- OC1 D711 '
- Mode time
CNT=CCRI Controller | O€1-RE generator OCIN D 11
L 10 Output
0 lox [ 0 Mode ﬂPD
1 Con‘aoller
TIMx_CCER
TIMx_CCMR1 TIMx_BDTR ‘ CClNP‘ ‘ CClNE‘ CC1E ‘
OCICE [OCIM[2:0] ] [DT6[7:0]] TIMx_BDTR
& 15-29 fER/EVRIBIERHHERD (BiE 1 = 3)
OCREF_CLR

TIMx_SMCR —» Tothe master mode controller

0CCs
CNT>CCR4 Output

ETRF

1

Output oca
enable 75
circuit

CCAE TIMx_CCER

MOE | 0SSl | TIMx_BDTR

CNT=CCR4 | Mode ——-@
Controller

TIMx_CCMR2 | cC2M[2:0]

MOE TIMx_CR2

] 15-30 R/ tLRvEIERYIR 3RS (BIE 4)
R RIE R R — N R S TR — R TSRk, EEIRIR PR Fes.
ERRER T, ﬁzﬁi_ﬁd’_ S FEfrea L, # Fﬁﬁﬁﬁﬂi‘ﬁz&tﬁkﬁfﬁ%qﬂ
HELRERT, MERSFRNABSEESFHER FHEREP, RER FHFsNNSIITEEsHTHER.

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—NERNBTEIRANZ, EFoIResife
1E(B TIMx_CCMR1 2772819 IC1PS=00),

%5 TIMX_CCER 17880 CC1E=1, AR EaEREFeE+,

WEREBE, @EITIRE TIMX_DIER 277887 CCLIE I fiFEX Rk

SRE— MR :

BRI AR R, TTAERAEREIEE] TIMx_CCR1 FH17ss.

CCLIF iREMIRE (FUTTE). ZREED 2 MELAIERRT, M CCLIF RE#WIBEMR, CCLOF thilE
1.

WEE T CCLIE fif, MEF=4—/ e,

ATAERER L, ENEEHEA RS ANEEEEE, XEAN T BREREEHBEREHITEZE
FHEEEIEZ BRI REF - AR HE R,
i IRE TIMx_EGR Z17851ERIAY CCxG i, RTLAUBR G F=EMN\FHARRTEK.

15.3.7. NIRRT (PWM input mode)
IZIEBENERIE I —MEF], BRTIIXBIS, BIESHARTRMESER:

PN lex (SSHBRETEIE— Tix B,
X 24 Iex (E5RLIRER, BRRMHER.
Hep— TixFP (ESHAFAMABNGS, MMAEIUEH SR EREMRT.

fign, SFEVEHMAEI TI1 LR PWM FSRIHKE(TIMx_CCR1 FHFE)F =L (TIMX_CCR2 F17:8)
B, BESEUTEURTF CKUINT BISIRMT SREEAI(E)

IR TIMx_CCR1 B9EREAN: B TIMx_CCMR1 287 CC1S=01(% TI1),

542 TILFP1 BRI (FSR3AEIEER] TIMx_CCR1 H#1;ERRITEIES): & CC1P=0(LFHEBR).
IR TIMx_CCR2 B9EREAN: B TIMx_CCMR1 S8 CC2S=10(%H TI1),

e TIIFP2 BB R M (f3REHES TIMX_CCR2): & CC2P=1(TIEBEN).
EEEMARAMANES: & TIMx_SMCR Z77287H9 TS=101(1%F TILFP1),
BeEMNEIEHISEASMEL: & TIMX_SMCR #f SMS=100,

(EBEiEIR: B TIMx_CCER Z7788+ CC1E=1 B CC2E=1,
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TI1 L ‘
TIMx_CNT1 0004 ObOO 0001 X 0002 QOOB 0004 0\900
TIMx_CCR1 0004
TIMx_CCR2 0002
IC1 captug/& IC2 captuM IC2 captuM
IC2 capture Pulse width period
Reset counter measurement measurement

15-31 PWM BINERAT R

15.3.8. EEmMHEREIL

R R (TIMX_CCMRx BfFe5 CCxS=00)TF, HHLB(ES(OCXREF FIFEMAY OCX/OCXN)BEBE
BRREBREAEMEITBRES, MK TSRS FS It SRS ARtLRER. B TIMX_CCMRX &7
ERHPTERAT OCxM=101, RPEISBEMHILIRISS(OCXREF/OCX) ABRUAT. 1XBf OCXREF #E8E NREBEF
(OCXREF YR AEHEFER), [T OCx 5% COxP Rk itHERANIES.

fign: CCxP=0(0Cx HEBFE), M OCx #WIRENFHBF. B TIMx_CCMRx FHFeg+HHI OCxM=100,
B3 8 OCXREF (52 11K,

IZIEUT, 1 TIMX_CCRx 8, F &S flit EEs 2 BRI RBATER 1T, BNAMREESRIEN. Ei
REFHEENMNFETE R, XESE TENEEEREX —BHN2E.

15.3.9. HhEbBARR

IWIRThEE R A RESI— MR, &I —BAENNEEEEIR. HitEEs SRR/ FRIIN
AERER, BHEERINEEMRI THRIE:

B SHHEEEIER(TIMX_CCMRx 172850 OCxM R)FE R ME(TIMX_CCER Z517889f CCxP {i1)
EMREMEEIRINAS M L, FEHRITECR, BH5 TR ERIEEF(OCxM=000), KIREMK
BEF(OCxM=001), #HIRETCIIEEF(OCxM=010)E#H#{TEIEE(OCxM=011).

B PEFHRESTHFEEPIIRELL(TIMX_SR FFEEFRY CexIF i),

B EHiRE T HENAETER(TIMX_DIER FF28H CexIE i), NF=E— k.,

TIMx_CCMRx FfJ OCxPE fi[iE#% TIMx_CCRx HFee 2Bk F ATk 5 7es. TRLHBRERT,

EFE/4 UEV Xt OCXREF ] OCx &&=,

BELBEETLUAZIHEESA—MTEEER. Bl tRE (ERK RN ) e R 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.

Werite B201 in the CC1R register

Counter register 003A 003B /BZOO 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 ERBIEIN AT AR =4 — 1 E TIMX_ARR HZ:8MEMZE. H TIMx_CCRx 78 G =HRd
=5,

£ TIMx_CCMRx FH7Ze8HHI OCxM iiE A "110" (PWM#RR 1) 5% "111" (PWM#RR 2) , BEEEIH
IREE OCx BB~ 4—i& PWM, W/RIBITIRE TIMx_CCMRX 2772509 OCXPE {UfSFRetEm AYTREE
HEFEE, REXEEIRE TIMX_CR1 FH7F8800 ARPE (i, (fEMLitEE+ O FRED ) fERE R shERE IR
KHEERR.

RERE—NERBHNIHE, RS ER e ER F5Fes, B EEsFaitEca, ©
MBI IRE TIMX_EGR HFEa+H UG SRV TBRIS RS,

OCx RItRMERTLUBISERA4TE TIMX_CCER ZfZe8 i) COxP fIiRE, BALIRENSBFENES KBS
%, OCx HY#HH EEREEIT(TIMX_CCER #0 TIMx_BDTR Z/788F)CcxE, CcxNE, MOE, OSSI#] OSSR fiff
HEEHl. FU TIMX_CCER =014,

£ PWM RS (HER 1 485 2)F, TIMX_CNT #1 TIMx_CCRx JALRIEHTLVE, (RIBTHEEER0THET5 1)
LIFIEEERRE TIMX_CCRx<TIMX_CNT & TIMx_CNT<TIMx_CCRX,

TRHE TIMx_CR1 ZFH7F2e+ CMS (AVIAZ, ERTERaeB~H0IEXITTHY PWM ESEHRIIFTHI PWM {5

=
o

PWM BTiERd 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,
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Counter register nnaa 4 aﬂnn
OCXREF
CCRx=4 L"“““““““‘r44444447
CCx1F
OCXREF
CCRx=8 L“J
CCx1F FAAAAAAAAA?
OCXREF__ 1
CCRx>8
CCx1F
OCXREF 0
CCRx=0
CCx1F

15-33 WEXIFFAT 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. IR TIMx_CCRx LY
EATF TIMx_ARR FIEENEREE, N OCXREF {&FR' 1, ZEN FAEE4E 0% PWM i&EFZ,
PWM FRRIIFFET
2 TIMx_CR1 F1Fe5HHI CMS {UAJ9' 00 B A IR (FrA EAYBECERT OCXREF/OCX (S #MEHERIAY
{ER). RIEAERY CMS (IRE, HWRIRERILAEIT =R EIHEEHRE 1. i EEsm MTHEETWE 1. it
THEES A EAE FHEE 1. TIMx_CR1 FHF=sFaUiHEUs AGL(DIR)EEEERT, FAEZERTIHENRE.
TEZEH—EhRXITTH PWM KRB+
B TIMX ARR=8
B PWMiET 1
B TIMx_CR1ZE7FEHI CMS=01, fEHRISFHEIT, SitEEEn M EETRENRITE
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Counter register naa 4 a 7 aﬁ 4 annn
OCXREF
OCRx=4 ] |
CCx1F CMs=01 ba
cms=10
ems=11 - A b
OCXREF
CCRx=7
COXiF CMS=10 or 11 \
OCXREF—
CCRx=8 CMS=01 7
CCx1F CMs=10
CMs=11 A
OCXREF ——
CCRx>8 CMS=01 )
CCx1F CMS=10 by
CMs=11 b
OCXREF —0
CCRx=0 CMS=01
CMs=10
CCx1F ; CMs=11 ;

15-34 FRRIIFFAI PWM iKHZ(APR=8)

{EFR R RS FHARI AR

B HANFRYFEXN, FRIAMNAL/ETHHES, XHEREITHSE LERRATIHHBURT
TIMx_CR1 {788+ DIR {IYZHRIE, Ik, WHEFEERAHMER DIR #1 CMS (i,

B FHEFISETERIRYHEARNSIHRE, RAXSFERITRER,. 55t — MRBAITEES
HIEATBEIEMFHAVE(TIMX_CNT>TIMX_ARR), MSZEASEEH. Hla0, MRITEEEEER LT,
EMadam Eitd, —WRE 05iE TIMX_ARR RIEBAITEEE, HREERN, (BRFEEHSEM UEV,

B FERPITHERRENSE, HEEBMIIEERZAE— MU ERH(RE TIMx_EGR FHI UG i),
FEAEETHEH IR PMESI T AERRYE.

15.3.11. EH#MaHFNFEREA

EREHENSR(TIML)EERMEREEIMES, FHEEHEIRRHAB RMEE. XERAEIEERR
AKX, AP MNIZRE SR eI e IR0 (BB AEIRRTRERT . FRIRFT KRIRERTE) SRFEESE X A A,

BCE TIMx_CCER Z1728+HJ CCxP #1 CCxNP iz, sILUAE— Mgt Rz tieiE i (it OCx s E4h
fitH OCxN),

B#MSS OCx #1 OCxN BT FFHEHIRIAVAES#H1TIEH]: TIMx_CCER 517887 CcxE F1 CexNE i,
TIMx_BDTR #1 TIMx_CR2 Z77287f MOE, OISx, OISxN, OSSIF1 OSSR i1, £ 265 (194TR) &3
EINReEAMaHEE OCx 1 OCxN BUEHIfL, %iBlE, FEFLHAE] IDLE SAZSAT(MOE TiEE| 0)FEX#EE.

BT E CoxE F1 CexNE AEHEASEX, WISRFERFRE, WAERE MOE i, 8— M EEEHe—1
8 MIAFEX & 4ES DTG[7:0]. £%(55 OCxREF AJLAF 4 2 Bt OCx 1 OCxN, #M5R OCx 1 OCxN AEH
2

B OCxmHESE5ESEESHER, REREEN LEHGENTSEESHNLLFEE—INER.

B OCxNBHES5SEESHER, AR LLFEENTFSEESHNTHREE— LR,

WRFEIR AT HRERREEEEE (OCX B OCxN), NAREST=EERMAEKT.
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THKEIRR 7 X R AESREMHESTERISEES OCXREF ZIEAIRR. (B CCxP=0,
CCxNP=0, MOE=1, CcxE=1#H CcxNE=1)

OCXN ‘ ‘
<—» delay <—» delay

OCXREF

OCX

15-35 HHEXIBARI B #MaiH

OCXREF

I
| |

<—» delay

0CX

OCXN

15-36 FEXIRIAER AT bk

OCXREF

0CX

OCXN ‘ H delay

15-37 FEXRAZAEIR A FIERKS

F—MBENIXEEEEREN, 2/ TIMx_BDTR 77287 DTG (\RIZEE.
EEM OCXREF ZJ OCx 8§ OCxN

EaEETERE. Mdthikak PWNV), BEECE TIMx_CCER Z51788#3 CoxE 1 CexNE {iZ, OCXREF
AT EREMAZ] OCx 5 OCxN AU, XANIhEERILAEE*MaHHAF o3 eRd, ERANMaH _ BXH—
YRR (190 PWM B ERHSHEREY), 5—MEAR, IR MEHERCTIREE, S3tTEEFE
HIEX A E M.

i ZHR{FEBE OCXN(CexE=0, CcxNE=1)BY, BEARR&KIE, & OCxREF BXAIIZEIEE. fign, MR
CCxNP=0, Ml OCxN=OCxREF, B—7MHE, 2 OCx F OCxN £B#E{FHEEAT(CcXxE=CcxNE=1), 2§ OCXREF /3
=Rt OCx B%Y; M OCxN 18/, = OCXREF {E#T OCxN ZAB,

15.3.12. {EAEFIZEINEE

FZEIHEER BRI HERTES =4 PWM (SEIRFIFINERF X, B NMESANBEERRIIREN=
AR . MBUEERT, BIFFERESRE PWM B FHS ERHIZIFE UL SRS, BT LikR—
LOPYER MCU SS{4RALA I KB,

LFERARIZEINRER, KIBEIMNUEHINL, BB FERESTIITTHEBE M ESEHIAER. TeHABRT,
OCx #1 OCxN #iHH AR E—AT BRI FEMEBF L.

REFRBERTLARRIEMANG B, SELUTHRERR:

B CPULOCKUP #iHi

B SRAM FBIRIUEIRES

| |

H CSS IMF=4-A9ATEF failure Z4
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B CREREENES
RFEENE, MEBBRWELL, MOE K. iRE TIMx_BDTR Z728H R BKE (Ia]LAFRERIZEINAE,
FIEMNESEAMRMET LUBIT BB R — N S1758hY BKP {i5%iE, BKE F BKP o LARRI#E%. HEN BKE
1 BKP fiffif, EHIEEAZREISE 11 APB ITHEHARGER, RWFEESF— APB IHHEHIZ G, F8e
iz Y ESPN:SIvA
E79 MOE FERTILIE R, EXIMES(FRER L) FIRPSEHIR(FE TIMx_BDTR HFaa+)ZE
RET I BRELER, XTMBELEESERSESTRLSESZEFELR, 5511, RIEHRES
MOE=1, NIEHEZRILRIEA—MER (T15<) 7T a2 ERNE. XERABANERSESMENE
BEES.
LRENFRHENEMNIRHISEENBF), B TAE:
B MOE #3515k, BMHETLHRE. SRRSHEEMIRE(HE OSSI k), XMFEE MCU
AR S KRR AL,
®  —H MOE=0, 8—gEERLE TIMx_CR2 FHF8HM OIsx fIiRERIEF. fNR 0SSI=0, NE
RrERTERfEReit, BNIEREmHIRE AR,
B HFEREMAHA:
> BHERHETEMRSHTIRIRSEUATIRY)., XERPSERE, BEERRBTE, 1
eet B,
> WIRERTESIRTEMKATTE, AXEMESEREY, ERXZERIE OI1Sx F1 OISxN HERAY
EEEIREhE HER . BMEEXFMER T, OCx #1 OCxN tEREEMERIKENEIERAIETE, 3, EN
=R MOE, FEXATELLEERR FK—L(RLT 2 4 ck_tim RIBTEHREIER).
> WIS OSSI=0, ERf=efEmfFaemt, BNFRSFREME,; 5—B CcxE 5 CoxNE Z2—Z=hT, #

BERHT NS,
B JIRIRET TIMx_DIER &Ff7a5FHI BIE i, SJFIFEREIRE(TIMX_SR FF=58Y BIF f2)79' 18, M=
E— Al

B NRIZET TIMx_BDTR HF2eHM ACE fi7, £ F—E#HE UEV Bt MOE i B=NER; filn, X
BILARSR TR, B0, MOE ARIHRERMEARE T, Wht, XM LEATERESSHE, R
AILUBNZEBNERBRIRAIRE M, AEE RS E Hib 288t L,

F: AEBMARBEEN. AL, SRERMABKET, FeeE(BhiteE @ Re)igE MOE, Ei, K&
IR BIF FBEHE SRR,

MZERTLAH BRK AL, BIEMIRIERARIZA, BB TIMx_BDTR ZH1Fes+HI BKE {UF/3.

BRTYNERMATSEEE, NEBEPATH T SHEPLURIENBEFNZS. ERTBRGRE/ANGE
B (FEXIKE, OCX/OCXN RMFIMEEIEAVRZS, OCxMECE, FMZEFREFIMRM). AP ALUED TIMx_BDTR
EfFEe I LOCK i, M=RERIPFIERE—F, £ MCU S{i/g LOCK I REERER—IR,

T EE RN ZE A5 ST
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OCXREF

OCx
(OCxN not implemented, CCxP=0, OISx=1)

OCx
(OCxN not implemented, CCxP=0, OISx=0)

OCx
(OCxN not implemented, CCxP=1, OISx=1)
OCx
(OCxN not implemented, CCxP=1, OISx=0) ‘

IR

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 \_!
—\—,—‘0 delay
OCxN
(OCxE=1, CCxP=0, OISx=0, CCxNE=0, CCxNP=0, OISxN=1)
OCx
OCxN
(OCxE=1, CCxP=0, OISx=1, CCxNE=0, CCxNP=0, OISxN=0) < delay

ocC
ocen I

(OCxE=1, CCxP=0, OISx=0, CCxNE=0, CCxNP=0, OISxN=1)

15-38 MR R

15.3.13. {E7MaREE{4RTBER OCXREF (5

SHF—MAERIEE, 188 TIMx_CCMRx Z175EhsI A OCXCE {i75 1, 8Ef%F OCREF_CLR_INPUT
NGBS OCXREF (554K, OCXREF (G5 RIFARERIRE T —RIHUHEH T~ ENE =M
UEV, ZIhRERBERTF i ELEAN PWM i, MiABEHETREREL.

I OCREF_CLR_INPUT BILUBISELE TIMx_SMCR 25772849 OCCS {if, £ OCREF_CLR Tl
ETRF(ETR JEKE)ZBIERR.

g0, OCxREF {SSAJLIBKEI—MUiResavimY, AFizHEmR. X, ETR AMEEWT:

1. HNERfAR TR SRES AR TR . TIMXx_SMCR FHfzes+#Y ETPS[1:0]=00,

2. WREEIESMNERRTEELS 2 TIMX_SMCR F1Fes+#J ECE=0,

3. JMNERRR AR (ETP) RIS MNEBAL & ISIRER (ETF) AT LURIE R EE E.

TERRTH ETRFBAZAE, RAR OCXCERIE, OCXREF E5HaE, FEXMIFH, ERT
28 TIMx #EETF PWM 21K,
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(CCRxX)
Counter(CNT)

ETRF

el e

]

OCXREF (OCXCE=0)

[
]

]

OCXREF(OCXCE=1)

L]

—

/ A:REF_CLR

still high

OCxREF_CLR
becomes high

15-39 ;5B TIM1 39 OCXREF

15.3.14. 753 PWM 974

HE—BELEESMNAHAT, TREEE{AB OCxM, CcxE 1 CexNE, &4 COM commutation 14
B, IXUFRAEE AR EIX R FEFae i, IXEFMAILTGRREF T —S B E, HER—MIZIERHMEXER

BiEENERS. COMaLUBITIZE TIMx_EGR Z1722H COM fHEREF4,

.

B TRGI EFHEEREM

HRE COM HHIHSIRE—MREAL(TIMX_SR 728+ COMIF i), XATUREIRET TIMx_DIER
Z71788H COMIE {37, NIF=4E— ek,
TEISERYAE COM EHHR, =fMARBEET OCx f1 OCxN i,

(CCRx)
Counter(CNT) /
OCxREF
Write COM tom
COM event
CCxE=1 CCxE=1
CCxNE=0 Write OCxM to 100 CCXNE=0
Example 1 Oc)(()Cxl\A=1OO(fort:ed inactive) " ‘ ‘ ‘ 0CxM=100
OCxN
CCxE=1 Write CCxNE to 1 CCXE=0
CCXNE=0 and OGM to 101 CCXNE=1
0OCxM=100(forced inactive) 0OCxM=101
Example 2 oCx
OCxN
COxE=1 W:tgcccl\’;lNE tloo% COxE=1
CCXNE=0 andiOCxM to CCXNE=0
0OCxM=100(forced inactive) 0CxM=100
Example 3 ocx ‘ ‘ ‘
OCxN

15.3.15. EjkmisEzt

15-40 7545774, COM B9 F(OSSR=1)
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BfKHRT (OPM) RZAIAMARSIENFRI—MEFG, XFEILermH8Esmp—NaE, HE—ME
FralisRsERt 2[5, FP=a—NkEE el A sl a9k,

aTLABE MEIEHIsE Eanitiies, EmbtvBEa® PWM B T=EKHz. &8 TIMX_CR1 &H1Fs8
89 OPM (irssRepfomiE=, XEERTLAULTHEMESE F— 1 EH B4 UEV BaifELE.

RELERESTHEENIRERRR, A8er=E—1 bk, BaZhl (SERSEESEFMR) . K0
THE:

B [ iHEMEE CNT < CCRx < ARR (45811t 0 < CCRX)

B @G THEES CNT > CCRX

TI2 |_|
OCIREF
L
ocC1

TIMl_ARR*
TIM1_CCR

l ;

tDELAY  tPULSE

© Counter

15-41 BARKHEZAIGIF
Bgn, HFEEM TI2 AR AR —D EFHGHE, iR teav Zf5, £ OCL1 EFE—MKEA
truLse AYIERKIH,
55/ TI2FP2 {E/ofiiA 1
B = TIMx_CCMR1 Z7F28rhA) CC2S=01, IB TI2FP2 BYEZE] TI2,
B = TIMx_CCER Z788*RJ CC2P=0, fi TI2FP2 BEMEHGIN_EFHE.
B & TIMXx_SMCR Ff7es4HY TS=110, TI2FP2 {EAMNEII=HISSAA(TRGI).
B TIMx_SMCR EfZe5HH7 SMS=110(ft/R &), TI2FP2 #FARENITEES,
OPM HURFZ B N\ IR B Fesh VS ERE (B BT PR #2E T IEs)
B tDELAY H§ TIMx_CCR1 ZFEhRIEEN.
B tPULSE HBEEE(EFILLREZBRIZEETE X (TIMX_ARR - TIMx_CCR1),
B ([BEIRELVRICEIEFAEM 02 119, SitEERARIFREERZE£E— 1M 12 0RYKTY;
BEE TIMXx_CCMR1 72819 0C1M=111, HA PWMER, 2; RIESEEEIGEFEETESSE
28: B TIMx_CCMR1 #1fJ OC1PE=1 ] TIMx_CR1 217884 fJ ARPE; SA/R7E TIMx_CCR1 =778
HELWRE, & TIMX_ARR HFssPEEEMNREE, BE UG (BR-E— 1 EHEN, AEEEHE
TI2 ER—MMNERfAR S, AR, CC1P=0,
EXAMIFH, TIMx_CR1 Z77884RY DIR 1 CMS IRGZE(E.
EARFBE— NP, FRLASIRE TIMX_CR1 FHFe8+HI OPM=1, £ F—\EHEF(EITEEINEaD
FEEENFEE )R LETTHEL.
15FRIEN . OCx RIE(ERE:
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EREPOMERT, £ TKEABRIEENBEIRE CEN MLABHHENEE, AEIHEEMLBREEAIE R
BEFE TiRHAR, (ERXEMEEE—ENNEER, RERE T o520/ ER tDELAY,

WMNREL\ R/ NERTRHER, TTLLURE TIMx_CCMRx 2778870 OCXFE i7; ItAT OCXREF(F OCx) B
IR A BRI ISR, B SR IR RIS —HE. OCXFE RIE@EER SN PWML F]
PWM2 &SR,

15.3.16. fwigERECIR

CERRBEHEOESAR . WISRITHENEERIE TI2 AOiGIHEL, WE TIMx_SMCR Z7Z88MY
SMS=001; ¥IRSE TI1 LGS, WE SMS=010; fNSRIHEMEEFERIZE TI1 70 TI2 10351+, NS
SMS=011,

BITIZE TIMx_CCER Z{788+ Y CC1P f1 CC2P {i, RILASESE TILFO TI24RkME; WRFBE, EBaTLAXI4E
NIBKESRIE,

BB TILF] T12 RIS EmIDeEATEEO. S5 table 35, [REITEEREBEEN(TIMX_CR1 HF
28hAY CEN=1), NIIH#BSHEIRTE TILFPL BE TI2FP2 LRYEBEEEIREN, TILFPLFI TI2FP2 2 TILFI TI2 7E
BT BN SRR EESIERES, WRSEIRRMEE, W TILFP1=TI1, TI2FP2=TI2, REFRMINGS
MBKEIRRE, P T iHEEKTRARES. KIERNMINGSHBEINF, HEEsm IR T, B
XF TIMx_CR1 Z51788RY DIR AL THEMNANRE. AEIHEEERRE TI1 T, KE TI2 iHEEE RRKE TI1
M TI2 1T, FERANRTILEE TI2)NBZEHSEFITE DIR i,

fmidesE IR EAR TS THERT —NEE A RIEEAIINBI R, XEWRETTEEIRTE 0 2 TIMX_ARR
EiFEEEREREZBELITHARESM, 32 0E ARRITEL, =2 ARRE 01180, FILAEFAITEZ A
WBCE TIMX_ARR; [EIFE, FHIRES. LUIRES. Fioilies. ESITHEES. MARBFUHSNIIENE. fHmEss
ERNIMNERRTEME 2 15/ S, B BERAHRIE. EXMERT, THEKBIEEmISAEENS R E
HRER, B RN B REIE R ERISSNAE. 1T M SEIERERESIERNA PR, TRSIH
TErERIREES, Rig TILF0 T12 RERTESHE,

& 15-1 I MSRER/MESHXRR

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

— MRS R RASRR I LIRS MCU EEMARTEI/INMEOZE. BR, —RAERIR=REHmiZsaY
EZHERESFES, XAKIEINTRRETEN. RESEHHB=MESRZIWMER, JLUEE

EEEI— NN AT A — MR E AL,

TER—MEESHRENLA, ERT7TIHHEESHENARET. BEERTHERTXOLEH, WA
B2 aaadisiay; Biahn e ERSNIERII— MEERRT4%, EXMIFH, BiMREEEN
T:

CC1S="01(TIMx_CCMR1 7728, TI1FP1 BREIZ TI1)
CC2S="01'(TIMx_CCMR2 7728, TI1FP2 BREIZl TI2)
CC1P="0'(TIMXx_CCER 5758, TIIFP1AK4E, TI1IFP1=TI1)
CC2P="0'(TIMXx_CCER 5758, TIIFP2 AR4E, TILFP2=TI2)
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B SMS=011(TIMx_SMCR 7728, FrERMIAISE EFHEFIFEEERN)
B CEN="1(TIMx_CR1Z&7Fss, iTE1EsfERt

forward jitter backward jitter forward

P N O O o A O [ B
S e S B

u down u
Counter P P

15-42 frfBastEzl FRYTHERER IR FSLA)

forward jitter backward jitter forward

TI1

L7 Jpt s [ O I O

Counter ;I_\_y

1

d?v;1|_l—|_|_’_u up down

15-43 IC1FP1 [RABRIIRIDRRIE T SL )

SERRRECEARISIZE ORI, RIMERESRSAINNERR. RS ECEEHBIREIRIENTRS,
JLINERNMRESRFHRIER, KEISAER (BE. NEE. BEE) . ErMERrRDRE e
WAFLLER. RIERNSHENER, TLUZREREAIREEHITEES. MRATERE, JLUCIHHEEE
WERF=TNERS T (FEAESHIREER, AREULBAS— N ERERTE) .

15.3.17. ERIEMAFELIIRE

TIM_CR2 5778889 TILS fiI, AiFEE 1 BUMNISIRESEREI— N R i@ s, F3i89 3 Ma iR
% TIMX_CH1. TIMx_CH2 1 TIMx_CH3,
S HEEE AT A ERSSAMAINEE, WASISMAREE.

15.3.18. SERERZAEO

(ERERERRE (TIM1) F4E PWM SSIEENSIAR, AJLMERZ—MER timer fF8 "EZOERER" XK
TEREE/RIEREE. 3 NERTESHEIAMD (CCLl. CC2, CC3) BE— R TEER TILMANBE (BdiRE
TIMx_CR2 Ef7aaPHY TI1S i3RiERE) , "ROEHR" X MES.

MESIEHISWEBZISAMER, NEIAR TILIF_ED, &3 3 MANZ AT, TTEIESEM 0 FFait
. XEFE—THRETRBANRRMEAZCAL R EEE,

EOER 2 EROER/CUIRIEE 1 ECEOIRIRE, MIRESH TRC (WE 15-44) . RERERIR T FME

TALIARIRTERER, SH T BIXERRER.
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EOEN ST LARRERHENE—MK0F, MRl (BidiAk—1 COM =) BTHESR

EATEE TIM1 B MNBEENEN, MERENEEFT4 PWM EE2IRs15k, EEOER 8@ E N RRENI—ME
ERRER (MEEbikey PWMER) ZREFE—/NERT, XANMBKET TRGO MH#XRIS K ERTEE TIML,

) EREANERE TIMx ERfsE, BEXRSXE—ERBA LRERUZEH—MEEIRA, SR

P%I7ERTEE TIMx B PWM B2,

B TIMx_CR2FHFSEMN TILS i1, BEE=/NEMANZERE TILEA.

RERIZ: B TIMX_ARR NERABEGHEEEVTET TI1 IELES). IREMSMEEBEI— M RRIiHEL
BEH, BRTEREE LR RIRTEERR.

BEEE 1 AEFER (%S TRC): B TIMX_CCMR1 77889 CC1S=01, WREE, FalLUgBH=E
KBS,

REEE 2 5 PWM2 R, FEEEKWIER: & TIMx_CCMR1 Z7FEEHHY 0C2M=111 F] CC2S=00,
1#%E#E OC2REF {F8 TRGO YAt : & TIMx_CR2 78874 MMS=101,

EESREHIFFSE TIML G, ERN ITREADEMASEAN, ENSSWHENTE PWMES, 5K/

HRISSIE S TR AI(TIMX_CR2 E57F584h CCPC=1), Rt ABINIEES COM B4 (TIMXx_CR2 &1zssh
CCUS=1), ff—/Xx COM H4ig, BN T—HH PWM =#IiZ(CCXE. OCxM), XATLATELLIE OC2REF EFHE

BT FRERREE ST,
TH1 ]
TH2 | |
Counter(CNT)

g 44 //b/b/b/b/b/
CCR1 C7A3 C7A8 €794 C7A5 C7AB €796

TRGO=0C2REF ] | ] | ] | ] | m
com ] l ] l ] ] -
O A 1 I
OCIN | [
oc2 R AT
OC2N I

OC3N

Write CCxE, CxNE / / / /
and OCxM for next step

15-45 E/RIERkRFIZORISLH
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15.3.19. TIM FAMERRYRL AR RIS

TIMx ERT SRS FMEN TR —MNBRIM AR RIS . SR, Rt R S,
ME: SiigEt

ERE—NMURBASHE, TTEESIERIMoINEsseBEFWAIAN, FEit, 1R TIMx_CR1 ZH{F:89
URS I, EFE—1EHEM UEV,; AEMENTEEEEFE(TIMX_ARR, TIMx_CCRX)EBHEHT 1.

FELATRGIFH, TILEANRR_ EFHESEA T EEERES:

B REEE 1 LT TI1 (LG, BERMNIRKSBNTREERGF, AEETTERSE, BRS
IC1F=0000), fARIBREPA(ERBIATADIMNEE, FIUAEERE. CCLS URIEEMARIKIR, B
TIMx_CCMR1 77287 CC1S=01, & TIMx_CCER 7287 CC1P=0 LAFBERM(RI&N _EFHE).

B 5 TIMx_SMCR Zf788+ SMS=100, EcEEREAEME; & TIMx_SMCR FH{7s59H TS=101, i%
ETILIERBNIE.

m & TIMx_CR1FfF=8+ CEN=1, /3alit#{Es.

THEMEEFHAKIENZRETEPITEL, ABEFEHEES TIL HI— N EFEE,; A, IHEEEwESREN0E
WAL, BT, MARTREG(TIMX_SR FHFEaRI TIF A)MHIRE, HRIE TIMX_DIER 728 TIE(FRE{HEEE)
NANRE, FE—TnEK.

TESRHEEEREEFES TIMX_ARR=0x36 FIAIEIE. 7E TI1 EFHAFITHEEsAISEiRE A [BAVZERT
BURTF TI1 @NIRRIERL B,

CK_PSC ‘
UG
count dock = ck_ent=ck_psc | | | | ||| L[ [[[LILLILTL LTI

Counter register 31 EE@E 36 @m@@m@@
TIF ’—

15-46 SRS TRHEHIBES
ME: SRR

RSP RE N IREE (R EEE.

FEAITRIBIFH, THEEERTE TI1 JofRAd M Lit#:

m EEEE LT TI1 EREBYE. EEMNEREE TR, RAEERK, FrLARR IC1F=0000),
AR E R MRS SRS, ATUUAEERE. CC1S MNATIEFGANRILRE, & TIMx_CCMR1
EifFas+ CC1S=01, & TIMx_CCER Z178§F CC1P=1 LAFERME(RIGUHEKET).,

B E TIMx_SMCR 77884 SMS=101, ECEEMESNIIEER; & TIMx_SMCR ZfFes+ TS=101, %
B TILERRANIR.

m £ TIMx_CR1 7785+ CEN=1, [Sahit#igs. &I 1@, W CEN=0, Nit#EEAreeEs, &
i LN Z AR

RETILE, THEEEFFAKIERSRETE, —B Tl TEWELTHE, St esE e s

TIMx_SR #RY TIF irE.
TI1 _EFHAFITTEIEE SN LEZ BIRYFERTBUR T TI1 S NIGRNERLSBREE,
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11 |
CNT_EN \
Count clock = ck_cnt=ck_psc
Counter registat) 32)( 33 34 35)(36)(37) 38
TIF
Write TIF =0 /

15-47 | =R RO HIRB B

BNIm_EIEP RIS ERETHERES,

ETEGIFT, TGS TI2 AR EFHEFFAmE Lt

n REEE2EN T2 EFE. RERMNERSHRAEG, FEE(TEIEIKEE, (REFIC2F=0000),
R E R R AT SEE, AEEAE, CC2S MRAFIEFGNGILE, & TIMXx_CCMR1 2
7887 CC2S=01, E TIMx_CCER &FfF88+ CC2P=1 LAFER M (R UEKEF).,

B = TIMx_SMCR 77887 SMS=110, ELEEATEE AR, & TIMX_SMCR 257788+ TS=110, i
ETI2{EBNIR.

B TI2 HE—EFHERT, IHEEEFHATERSRR IR T, FERE TIFiR&.

EoIitEZ BNEER, BURT TI2 MANIRIIER B,

TI2_ EFHEFI RS

TI2 ‘

[

CNT_EN |

U

35)36) 37} 38)
—

Count clock = ck_cnt=ck_psc

Counter register 34

TIF

15-48 | ARz RS HI BB

MiESL: JhERRTEMES 2 + RRIRTS

HNEBRTEMET 2 ATLAS S —FMMER (FMEPRT B 1 FIRIEesEUiRIN—EE(ER. XA, ETR{ES4#A
{ESNERRT SR, SRR, R EM AR LUEES — MaANERMARRAN. FENER
TIMx_SMCR 2775809 TS i1i%#E ETR /EA TRGI,
ETFENGIFFR, —BE TI1 EHIA—EFHE, 10887 ETR NE— EFHEME Lit#—ik:
1. @i TIMx_SMCR Z{78sE E/MNP A MR :

— ETF=0000: ;&EIERK

— ETPS=00: AHo5REE

—ETP=0: %Wl ETRAYEFHE, & ECE=1 {Fae/MEBRTERER 2,
2. RUWTESEEE 1, &0 T e

— IC1F=0000: &BEiER

— MRIRER A RIS s, AR RhE
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— & TIMX_CCMR1 F1F259 CC1S=01, EFRHMNBIKIR
— & TIMx_CCER F1788+ CC1P=0 LIFAER (RGN _EFR)
3. B TIMx_SMCR F{7s&8+ SMS=110, BELEEMSEMAEN. & TIMX_SMCREHFF TS=101, HEZETI1

TEANIR,

ST EHR—AEFHER, TIFAGHIRE, THEFRE ETR AU ETHETHEL.  ETRESHI TG
#ERSCRRERRVZERS, BURT ETRP BINRIERILSHEE.

TI1

]

CEN/CNT_EN

ewm L[ L[ L[

Timer clock = CK_CNT=CK_PSC

| |

Counter register 34

35 36

TIF

15-49 HMERRTEPART, 2 + AR FAYIEHIFR RS

15.3.20. ERZRREZS

TIM ERTSSEREREZE, BT timer RIS EEHEHEINEE.

S—ER ST EEIR, ERLE—ME

TIEXRIERS R HITEN. Bah. (SLEERTThEERE,

15.3.21. ififiR

SO R HNEIAEIURY, 1RIE DBG =R DBG_TIMx_STOP HUIRE, TIMx IHEERLARERIERE TFaE

=IETHE,

15.4. TIM1 F=EEEAA

15.4.1. TIM1 ¥$I57588 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
o CKO[L0] o 00 X 2 78 VAEEAT ST R (CK_UINT)SRER, SEXAIEIAIERZE
' ' X RESESHFIERE(ETR, Tix) AT BRI 2 (B89
Bl
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Bit

Name

RIW

Reset Value

Function

00: tDTS = tCK_INT

01: tDTS =2 XxtCK_INT

10: tDTS =4 X tCK_INT

11: {REE, AEERXMERE

ARPE

RW

SFIEE S50t S % nauiv]
0: TIM1_ARR Z1Ze8i8B%E T
1: TIM1_ARR S/FEE# NG ES

6:5

CMS[1:0]

RW

00

B ORYGFHE

00: IBAXITFER, THESKIEA RA(DIR)E EakmE it
01: FRXIFFER 1. B E A ERE T, &E
NEHAEE

(TIM1_CCMRx Z788+ CCxS=00)14iH LR MRS
fiI, RETEEEA TSRS,

10: RoadsiEs 2, ITEEEREmE ERm T, 18
BB ME LA T, EENRENEE
(TIM1_CCMRx Z57758+ CCxS=00)AYiH LV TR
ThI, RETHEEsm CIESERIeE.

11: poasgs5iEst 3, ITEEeREm ERm T, 18K
R EA EAIE T, BENREHAEE
(TIM1_CCMRx 2577 88th CCxS=00)H%H Eb iRz
EhI, EirEEsm LA IR NSRS,

¥ TEHEIESFISRY(CEN=L), AAIFNILIATITTE g
BFhRRSHER .

DIR

RW

7318

0: HEERM it

1: R TIHER

X SRR E NP RS THAR B R AR ET R, 1%L

HRIE

OPM

RW

EBRKIPR
0: FEREEFSEMRT, HEEAEL
1. FERETREFEM(ER CEN fDRY, THEEELE.

URS

RW

EINEKIR

BB I ALEE UEV EHAYR

0: MRAVFF-EEFHPUNER, WHME—F4~E—1
EFTHRTEK:

- HEER S i

- RE UG U

- MR HlRs e R

1: SIRAFFEEFHPENER, NWRBIHEESGE T
E— P EFRREK

ubIS

RW

2EEH

BB R LE UEV SBEF=4

0: Fe¥F UEV, EHR(VEV)EMHTRME—FH~4E:
- FHERES T

- 88 UG I
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Bit

Name

RIW

Reset Value

Function

- MiEs I egF = S
WEFNSFESREAN T INTREEHE,

1: ZIF UEV, FF4EHEH, FT5Fes
(ARR,PSC,CCR){HFENIHIE.

MBRET UG sk WERTUEHIR R H T — MRS,
T EERFNFRS SRER R E IR

CEN

RW

FOVFITERS

0: Zbit#es

1: FEiHEEs

i ERMRET CENUuf, HMERETER. [JEEIUANGRED
SRIABE TR, MAENATLABsItET B E CEN
L.

15.4.2.

TIM1 $E§I57F88 2 (TIM1_CR2)

Address offset:0x04
Reset value:0x0000 0000

31 [30 [29 28 27 26 [ 25 24 [23 [22 J21 J20 [19 18 17 |16
SRe Res | Res Res | Res Res | Res Res | Res SRe Se SRe Res | Res SRe Res
15 |14 13 12 11 10 |9 8 7 6 5 4 3 2 1 0
Re | OIS | OIS3 | OIS | OIS2 | OIS | OIS1 | OIS | 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, ®&¥&H0
14 Ols4 RW BIHERIATE 4(0C4 HitH). &I OIS i,
13 OIS3N RW 0 ISR 3(0OC3N i), &0 OISIN {i
12 OISs3 RW 0 BHZARIAE 3(OC3 HtH). &M OIS i,
11 OIS2N RW 0 EHESRIAE 2(0C2N i), &0 OISIN {i,
10 0ls2 RW 0 IR 2(0C2 HiH), &0 OI1S1 (i
BIH=RIAE 1(OCIN Hitt).
0: = MOE=0FRt, ZEXf5 OCIN=0
9 OISIN RW 0 1: % MOE=0HRY, 3EXf5 OCIN=1
T BEISET LOCK(TIM1_BKR ZH7728)%K58I 1. 283
&, ZAREHIE,
BHZTRIAZ 1(0C1 fitt).
0: % MOE=0HY, NSRS T OCIN, MFEXfF OC1=0
8 oIs1 RW 0 1: 2 MOE=0fY, #NRTIT OCIN, MFEKXSF OC1=1
it BRIRET LOCK(TIM1_BKR ZHF88)&5 1. 283
&, ZARERIE.
TI1 6%
. TS W 0 0: TIM1_CH1 EHNEZR TILEIA.
1: TIM1_CH1. TIM1_CH2 1 TIM1_CH3 ERIZFRE
EER TILEA,
6:4 MMS[2:0] RW 000 FIREF
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Bit

Name

RIW

Reset Value

Function

X ATFIEFETEN FERINE SRS ER
(TRGO), AIEERIESEHN

T

000: Efi - TIM1_EGR 78889 UG I BFERAftA
BWH(TRGO), WIRAMAREAN(EMRT FRIMNETEHIRE)
FEENR, T TRGO EAYESHEXISCIRIIENL
SBE—INER.

001: FtifF - IHEIBE(FRE(ES CNT_EN SR TFENfALR
H(TRGO), BHIRE

EE—MEEEZ/ e SiEF N ER SN — SO,
THBFRE S 2@ CEN IZHIAAN MR TR A
NESHIBES~%., BT FeES S
FRURBANRF, TRGO L2B—MEIR, BRIFSETE/MN
(W TIM1_SMCR Z#F28+ MSM {UAIHEIR),

010: FEFT - EFMBHOE MR (TRGO), Flgn, —
AN EERT SR AIRT S ET LA PR E— N BT B8R ATT D STEE
011: EbiRkt — —BEE—RIERE—RLIRIRT, 24
EGE CCLF irER (BIREELNE), MAREHIXH—
MEKH(TRGO),

100: EK4R - OCIREF {ES#ATEAMARKILH(TRGO),
101: AR — OC2REF {EE#WATEAMARIL(TRGO),
110: EK4R - OC3REF {ES#ATEAMARKILH(TRGO),
111: EK4R - OCAREF {ES#ATEAMARILH(TRGO),
R

1. \ERT28H ADC BB AR T (ERE LA E RERT 280
55, FEREIAENES,

2 EFNERSBAER—EL& L, FEANIZBEE DR
ERTEERENEEE.,

Res

fRER, 4L O,

CCUS

RW

R BRI IR

0: WNERFEHFRCBI=HIN ETERERAI(CCPC=1), Reglmid
RE COM {UEHES].

1: WNSRHER/CRIE IR R TRsEEAI(CCPC=1), AILAEIE
& COM {ifgf, TRGI t

B— EFHEEFEA,

i ZURNEEE MBS ER.

Res

fRER, $REIEAH O,

CCPC

RW

TR/ L

0: CcxE, CcxNE #0 OCxM NAEFhZEEH.

1: CcxE, CcxNEF]OCxM i 2fdesny; k&%l
&, BiRERET COM

NIRRT,

i ZURANESE MG HAEERER.

15.4.3.

TIM1 MR EEFIZFFSR (TIM1_SMCR)

Address offset:0x08
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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

5

4 3

1

ETP

ECE

ETPS[1:0]

ETF[3:0]

MSM

TS[2:0]

OCCS

SMS[2:0]

RW

RW

RW

RW

RW

RW

RW

RW

Bit

Name

R/W

Reset Value

Function

31: 16

Reserved

15

ETP

RW

HNERELARRME, IZADERES ETR 3E ETR R M AIEMA
1BME.

0: ETRA#HTRMA, BRFHE LHEEN

1: ETRRMA, {REBFEHE TELEEN

14

ECE

RW

HMERRTERERE. IXNIfEREINARAT TR 2
0: SMEBRI$PHET 2 AERE
1: SMERRSEMRT 2 fiF8E, TR IR ETRF (SSRIB0E

13: 12

ETPS[1:0]

RW

00

SMNEBRLE TS SREE. SNBSS ETRP STRARES TIMICLK
SRERAG 1/4, —ANRSIRESTTLARIAERE, LARRE ETRP AHRER,
N BRIRS MR AR,

00: FRSBRREKA

01: ETRP HEAY 2 5347

10: ETRP SRR 4 547

11: ETRP SR 8 SR

11: 8

ETF[3:0]

RW

0000

HMNERRRARIRIR. IXLERIE R ETRP (S S8R AT
ETRP MEFIERKE. XMNFIERE— N EHTEEsEmR,
EBOTEEEE, N MNESNSHREEEMENLEEY.
0000: RHIRIKES, DTS TREE

0001: fSAMPLING=fCK_INT, N=2

0010: fSAMPLING=fCK_INT, N=4

0011: fSAMPLING=fCK_INT, N=8

0100: fSAMPLING=fCK_INT/2, N=6

0101: fSAMPLING=fCK_INT/2, N=8

0110: fSAMPLING=fCK_INT/4, N=6

0111: fSAMPLING=fCK_INT/4, N=8

1000: fSAMPLING=fCK_INT/8, N=6

1001: fSAMPLING=fCK_INT/8, N=8

1010: fSAMPLING=fCK_INT/16, N=5

1011: fSAMPLING=fCK_INT/16, N=6

1100: fSAMPLING=fCK_INT/16, N=8

1101: fSAMPLING=fCK_INT/32, N=5

1110: fSAMPLING=fCK_INT/32, N=6

1111: fSAMPLING=fCK_INT/32, N=8

WRFES ETF[3:0] = 1 8 2 5¢& 3 A, DTS #AFEHRY
CK_INT &

MSM

RW

FIME

0: TVEF
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Bit

Name

R/W

Reset Value

Function

1: MABAN(TRG) LRISHBIERT, LI ESRIERRR(E
& TRGO)SERZLAIERZFINERRENEL (BT
TRGO) . XMEKIB/LNERSBELE— P EBR—ISNBEMRT
EFFEBAI

TS[2:0]

RW

000

fRERE, X 3 (UEERATESIHERMARA.
000: TIM14(ITRO)

001: Reserved(ITR1)

010: Reserved (ITR2)

011: Reserved (ITR3)

100: TI1 A9EHENIES(TILF_ED)

101: JEKEAIERIEEAIA 1(TILFPL)

110: JEKEAEREERIA 2(TI2FP2)

111: SNEBREARHBIN(ETRF)

i NEREESHETHFEERIODEEN, BIERFERX
LEABHERTEA)

OCCs

RW

OCREF j&MRIERAL, Z{IFBTEFE OCREF BUEIRIR.
0: OCREF_CLR_INT j##%%| OCREF_CLR &I\
1: OCREF_CLR_INT j&E#5| ETRF

SMS[2:0]

RW

000

MR, MR TINDES, MAESTRGYNERLES
TR RIF MR N IR MR (T N IS HI 25 as fiHI 25 ashi
BA)

000: KIAMET

AR CEN=1, NS IResEREHEPIERAT#PIRE],

001: #mASEsER 1

TRIE TILFP2 RYEBSE, HEKESE TI2FP1 AUILIEM £/ R4,
010: ZwmiS=stEst 2

TRYE TI2FPL RYEBSE, 1HEUESTE TIIFP2 RUILAM L/ T4,
011: #RASESEL 3

B 1R 2 O5E

100: SfirtgE

SRR AN (TRGRY EFHEEFIALITEEE, HEF~E—
NEHHSFENES.

101: [J#AEs(

LML (TRG) AN, THEEEHREHFE. —BfRHmAE
HE, WHHEHEHMFIE(ERERD), IHEERREHE LR RS
89,

110: f&iEsS

THSESTERARRIA TRGI N EFHEEs(EARER), RETTHEEM
BRI,

111: AMEBRTMES 1

FERRA AR (TRG) A EFHBIRETHEKEE,

iE: GN5R TIIF_EN #IEAMMARMN(TS=100)8), REERIE=E
B, XEEA, TIIF_ED FEEX TILF T{UEEE— kT,
R SR RS EMA R NIIEF,
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TIM1 POERft A IESRE
Slave TIM ITRO(TS=000) ITR1(TS=001) ITR2(TS=010) ITR3(TS=011)
TIM1 TIM14 reserved reserved reserved

15.4.4. TIM1 FRiRfERESTFRS (TIM1_DIER)

Address offset:0x0C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R’Se Res | Res | Res | Res | Res | Res | Res F;e F;e Res Res Res Res Rse Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re RE RE RE RE RE RE RE BIE | TIE COoMmI CC4l Cccasl CC2l CcCl1l ul
S S S S S S S S E E E E E E
RW | RW RwW RwW RW RwW RwW V?/

Bit Name R/W Reset Value Function

31: 8 Reserved REB, —EHAHO
BIE: FIFRIZEABT
7 BIE RwW 0 0: ZEIFRIZEFRT

1: SRz T

TIE: FoiFftA kT

6 TIE RW 0 0: ZEIFft ity

1: SoifFfbs hiT

COMIE: 7¥F COM Hlkfy

5 COMIE RW 0 0: Z&IF COM iy

1: #3iF COM FhlfT

CCAIE: FRiFHEIA/LLER 4 Rl
4 CCA4IE RW 0 0: ZEIFHRIIRILLIR 4 Fhlf

1: FOVFRBEALLE 4 b
CC3IE: FIFRER/LLER 3 Hhll
3 CC3IE RW 0 0: ZEIFHRRIRILLER 3 FhlfT

1: FOVFREALLE 3 b
CC2IE: FUFHIER/ILLER 2 Hhlly
2 CC2IE RW 0 0: ZEIFHRRIRILLER 2 FhlfT

1: FOVFRERLLE 2 Sl
CCLIE: FUFHEERILLER 1 Hhlly
1 CC1IE RW 0 0: ZEIFRRILLER 1 Rl

1: FOVFRBEALLE 1 b

UIE: FeiFsEsehiT

0 UIE RW 0 0: | FEFThNT

1: SUFEHTRET

15.4.5. TIM1REFFR(TIML_SR)

Address offset:0x010

Reset value:0x0000 0000
[31]30]29] 28 | 27 | 26 | 25 [24] 23 | 22 | 22 | 20 | 19 | 18 Ja7r | 16 |
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es

es

es

Res Res

Res Res

R | IC4l

IC3I IC2l IC1I IC4l IC2
F = F R IC3IR R IC1IR

WO

RC_

RC
RC_ | Rc_ | Rc_ | RC_ | RC.W
Wo | wo | wo | wo W | RC_W0

15

14

13

12 11

10 9

N O
|

es

es

es

CC4 | CC3
OF OF

CC2 | CcC1
OF OF

BIF

COM | CC4l | Ccca3l | CcC2
TIF IE = = IE CC1IF UIF

Rc_ | Rc_

Rc_ | Rc_

Rc_

Rc_ | Rc_ | Rc_ | Rc_ | Rc_ Rc_w

o

Bit

Name

R/W

Reset
Value

Function

31: 24

Reserved

fREE, —HNO

23

IC4IF

RC_WO

TREGRER 4 S
£ ICLIF #EiR,

22

IC3IF

RC_WO

TIFBHEER 3 s
£ ICLIF 5,

21

IC2IF

RC_WO

TREGRER 2 %
20 ICLIF f5iR,

20

IC1IF

RC_WO

TRERER 1 irE
{ESERAIEERECE M\ FRET B B TR BAL AR
B, ZAFCUHEEEE 1. SRS 0 SiBiE
TIMXx_CCR13& 0’ ,

0: LEESRKT4E;

1: RETHBRIRSEMY.

19

IC4IR

RC_WO

LEFHinREk 4 55
20 ICLIR f&#iR,

18

IC3IR

RC_WO

LEFHBHER 3 s
200 ICLIR ##iA,

17

IC2IR

RC_WO

EFHnHER 2 s
20 ICLIR #iA,

16

IC1IR

RC_WO

LEFHinRER 15
(NSENAEEHRECE AR FERRS B _ETHn AR
B4, ZNCTHEGE 1. BHEREE 0 BB
TIMXx_CCR1i& 0" ,

0: TESHEE,

1. RE EFHOREREM.

12

CC40F

Rc_w0

REERILLES 4 SRR
£ CC1OF ##hiR

11

CC30F

Rc_wO0

HBERIELER 3 I FEIRIRIC
£, CC1OF i

10

CC20F

Rc_wO0

HRER/ELER 2 IS HEERARIT
£ CC10F f&#ik

CC1O0F

Rc_w0

FRIECER 1 13RI

(RSB AEEHEE NN RRE, ZirCe BEGE
1, 5 0 aiEkRIZfiL.

0: FITHAF=4&;

1: CCIOF & 1Rt, IHEEIECEHHIRE
TIM1_CCR1 Z77E8,
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Bit

Name

R/W

Reset
Value

Function

Res

Rc_w0

fREB, YRE&IEN O,

BIF

Rc_w0

RZEHRHTIRIC

—BREBABM, HEENZAUE 1. MRFNERAT
%, WZAAT RS 0.

0: TNESMH~4%;

1: REBMA _LIENEBEBFE,

TIF

Rc_w0

fil & 2R RHTHRIC

HBREMEENS (BMERIEHIRE TR IR INMIE
TR £ TRGI BARGNEIS

ROOE, SE ISR THE—LE) BB EHZAE
1. BHEHEO.,

0: FhtAR=SEMT=&E;

1: R ERPUTE AR R

COMIF

Rc_w0

COM HRf#Rie

—HBE774 COME4 (X CcxE. CexNE, OCxM BHEE
) ZAHEEE 1. BRSO,

0: 75 COM B4,

1: COM FhlfERI R,

CCA4lIF

Rc_w0

ERILLER 4 HRBTARIT
£% CCLIF iR

CC3IF

Rc_w0

IBIRIELER 3 HRBTARIC
£% CCLIF iR

CC2IF

Rc_w0

HRER/ELER 2 HRETRIC
£3% CCLIF #ik

CClIF

Rc_wO0

SR/ 1 FRBTRRT

NRBE CC1 BB @R

LitHEESHURERE— MR, ZAREEE 1,
BEPOMITER TRINSFE TIM1_CR1 HF

28H9 CMS fi). BHEEMHEE 0,

0: FTCILEeRE;

1: TIM1_CNT 8BS TIM1_CCR1 HY{EITHEL,

NRBE CC1 BENMNEL:
LFRE M REMNZUHEEE 1, BHEKME 0 BTIE
TIM1_CCR13i&0,

0: FTRINER~E;

1: WMAFRF=EFH EITEEEED SN TIM1_CCRI(FE IC1
FraNE SEmERIEERANLE),

E: H CENFIH, ZUtBRWERL

UIF

Rc_wO0

XSSl

LB ARNZAREGE 1. BHRRES 0.

0: FEMHBHF=4E;

1: EBHESHNN, SSFNEMRINZAIREEE
1:

- & TIM1_CR1 775869 UDIS=0, 4 REP_CNT=0 /=
S ENE(ESR T IHEES i Naa);
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Bit Name R/W sglsue; Function

- # TIM1_CR1 778819 UDIS=0, URS=0,
TIM1_EGR 778889 UG=1 BI=4E#E
HEREST CNT EFHI8AMN);
- # TIM1_CR1 778819 UDIS=0, URS=0, 4 CNT #
RS EVRIR LR RS
. (BENERIEFIZFFER(TIML_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
1-5 1-4 1-3 1-2 1-1 1-0 S-) E-i 7 6 5 4-1 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | BG TG | COMG | CC4G | CC3G | CC2G | CC1G | UG
_ - - - - - - - W w W W W W W W
Bit Name R/IW Reset Value Function
31: 8 Reserved 0 {REB, —EHO
FHRNES NS
ZNHRREE 1, BF4— M NESH, BREashE
7 BG W 0 0.
0: Fahff;
1: FPE—MRIZESEM, R MOE=0. BIF=1, EFE%
NIRRT, NP4 RIA9RET,
PR RS
ZNHREE 1, BFr4—MASH, BREEhE
6 TG W 0 0.
0: Fahff;
1: TIM1_SREF=M TIF=1, BEFEXIRAIFE, W=
HHERIAYFHT.
FRRILCREY, F4iEHE
ZMEREEE 1, BEEBEEE o,
5 COMG W 0 0: FTohiE;
1: 2 CCPC=1, #iFEFH CcxE. CcxNE., OCxM {iI.
¥ ZNRXNEEMNSHAEEER.
4 cCaG W 0 FHERRILLER 4 S5
2% CC1G ik
FEAERERIELES 3 S
3 CC3G W 0
2% CC1G ik
) . W 0 PRI 2 B
£¥ CC1G iR
FEERPRILE 1 St
ZNHRREE 1, BF4— MRS N, aREa
1 CC1G w 0 .
& 0.
0: FahfE;
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Bit Name R/W Reset Value Function
1: fEBE CC1 FraA— MR/t
HBE CC1 BBt
RE CCLIF=1, EFFEXINAIFMT, NF=EERAIFET,
HlEE CC1EE I
LEIIHEESERIAE TIML_CCR1 57788, iRE
CClIF=1, EFEXIMAIFET, MF=EENATIHET, &
CC1IF E&J9 1, NRE CC10F=1,
FEEERSEM. ZURRHE 1, BHBE0.
0: FTahfE;
1. EFRITEEE, ArE— I Ensl. T8 o
0 uG w 0 SMERAUITEER BARS O({E 2T IM
RYAE), HEFOMTRETEL DIR=0(F_EIHE)MLT
HEEMIE 0, F DIR=1(E M) NIITHELER R TIM1_ARR
AYE,

15.4.7.

Address offset:0x18
Reset value:0x0000 0000

Output compare mode:

TIM1 $#igR/EbEiE S51388 1(TIM1_CCMR1)

31 30 [ 29 [ 28 27 26 25 | 24 23 22 [ 21 ] 20 19 18 17 16
Res Re | Re | Re Res Res Re | Re Res Re | Re | Re Res Res Res Re
S S S S S S S S S
15 14 [ 13 [ 12 11 10 9 | 8 7 6 | 5| 4 3 2 1 0
ocEzc 0C2M2:0] ocEzp COEZF CC2S[1:0 O(I:E:LC OCIM2:0] OCElP O(élF CC1S[L0]
RW@@@RWRW@@RW@@@RWRW@RW
Bit Name R/W Reset Value Function
31: 16 Reserved - R, —HAHO0
15 OC2CE RW 0 HHERE 2 35 0 fsERE
14:12 OC2M[2:0] RW 000 EIHEER 2 fER R
11 OC2PE RW 0 iR 2 FReE e
10 OC2FE RW 0 VSR 2 k(R
R 21542,
ZAESBIERSE (RNGEL) | BN
00: CC2EmBEWEE i,
01: CC2BBEWEE/MAN, IC2MEIFETI2 L;
o — W 00 10: CC2 ﬁ@?&@ﬂ%ﬁ&ﬁ)\, IC2 BRESFE TI1 L
11: CC2 BEWEE M, 1C2EITE TRC L, s
R TAEE BBt AR B\ B RS
(4 TIM1_SMCR ZH1Z=889 TS %) .
iE: CC2S {{T@EXAf(TIM1_CCER Z178819
CC2E=0)7Z2aI 5.
IR 155 0 f5RE
7 OCI1CE RW 0 0: OCI1REF A% ETRF I NRIS;
1: —Bf@NzE ETRFBMASEBEY, Bk OC1IREF=0,
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Bit

Name

RIW

Reset Value

Function

6:4

OC1M[2:0]

RW

00

R 182

ZAEN TS %E(ES OCIREF RIBE, M OCIREF

RET OC1l, OCINHKJE., OCIREF 2EHE¥AER, M

OC1, OCINHBEMEBFEURTF CC1P, CCINP {i,

000: /&4, MRS 78 TIM1_CCR1 5it#Es

TIM1_CNT [EIEEENT OCIREF At

R

001: LR IREBELIAERNBE. HitHEs

TIMX_CNT B9 18 5 # 3K / b 1% 25 =7 88 1(TIMx_CCR1)

fEREIRT, 38%) OCLIREF A&,

010: REMNKEEEELALKBEF. Hit a8

TIMX CNTHHIE S HR/LL R FFH

1(TIMx_CCR1)tEEHY, 3&# OC1REF K.

011: EP4E, L TIM1_CCRI1=TIM1_CNTH], &%t

OC1REF fUEEF,

100: EHISNFTAEF, 3EH] OCIREF A,

101: EHINBMEF, EH OCIREF A=,

110: PWM#EL( 1 - FEM AT, —B

TIM1_CNT<TIM1_CCR1 EHEiE 1 AEHEF, & A~ T

WEF,;, £ FitHEE, —B

TIM1_CNT>TIM1_CCR1 Bf @& 1 8 K& EE F

(OC1REF=0), BNABMEF(OCIREF=1),

111: PWMER 2 - EELETEE, —B

TIM1_CNT<TIM1_CCR1 Bi@Bi& 1 ATCEF, BUAE

WA, EETHESRS, —B TIM1_CNT>TIM1_CCR1 Bt

BE 1 BB, BNATTHEF.

i 1: —H LOCK &3Ii& A 3(TIMx_BDTR 7788+ HY

LOCK i) B CC1S=00(ZiBEF: & ) NIZ A

&

iE2: EPWMAER 18, PWMIRR 2 h, RESHRER
T 7 B ERHHBAER P WREEEICHEE] PWM 55

Ff, OCIREF EBYEAMES,

OC1PE

RW

PR 1 Tl fERE

0: ZEIF TIM1_CCR1 FH7ssi0FEEET8E, AIBERTBA
TIM1_CCR1 &F1Fss, HIED LEMER.

1: FFiE TIM1_CCR1 SH{F2eRFsEiInge, iS5
TR S 1FRBE, TIM1_CCR1 BT EEE IS4
ERAIHEN SRS 7.

i 1: —H LOCK 3% 3(TIMx_BDTR 77884 HY
LOCK fi)3 B CC1S=00(iZziBER &) NIZ A e
&

20 (ERPOMERXT, ALAERATEEHSFE AR
TR PWM RS, BNEMERHE.

OC1FE

RW

LR 1 HERfERE
ZAFTINR CC tH XA SR M N SHAAIMBINL.,
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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 WREEEHECER PWM1 8 PWM2 #EAT#E
F.

1.0

CC1S[1:0]

RW

00

FERILLER 11682,
X2 ENBENAE (WANEE) | RENEEERE:
00: CClBE#HIRENEL,;
01: CCl@BEWEE/MA, ICLBEIETIL L;
10: CCliBEMHECENRAN, ICLEITE TI2 k;
11: CCliBEHEE M, ICLMEITE TRC Lk, 1
R TEE Rt AR 2R MBI A

(FH TIM1_SMCR 25778889 TS finsEF) .
iE: CCLS{EEEXTAT(TIM1_CCER 772819
CC1E=0)7Z2aI5HY,

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: FoiEias, LAfDTS SREf 1000: SREER 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
$TE fSAMPLING=fDTS/32, N=5

0110: SRHESTER fSAMPLING=fDTS/4, N=6 1110: 3%#f
ST fSAMPLING=fDTS/32, N=6

0111: RHESER fSAMPLING=fDTS/4, N=8 1111: %tf
TR fSAMPLING=fDTS/32, N=8

3:2

IC1PSC[1:0]

RW

00

AR 1 T Smes

X2 fEXT CCLimAN (IC1) MM SaEE. —B
CC1E=0(TIM1_CCER Z77889), WD IREEE L,

00: FCHIDSHEE, RO L NZIRE—NainER
R—IRFSR;

01: 8 2 PMEMHMA—IRIER,

10: B 41MSMHRR—REER;

11: 88 "SR —IRiR.

1.0

CC1S[1:0]

RW

00

CC1S[1:0]: #ER/LLER 11EHE,
X 2 fENoEEam GaNEL) | REARAIEE:
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 33k LS BTFSE 2(TIM1_CCMRY2)

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,
ZAESMEIERSM (BANGEL) | BN
00: CC4BEWEENEL,;
01: CC4BBEWEE/EAN, IC4MEIETI4 L;
o8 ccas(L) 2w 00 10: CC4 ‘@ﬁ?ﬁz@ﬂ%ﬁiﬁﬁ)\, IC4 BREFFE TI3 L; ‘
11: CC4BEHEENHN, 1C4MEITE TRC Lk, IthiE
R TAEERERf AR SMABIEFRS (K TIM1_SMCR FZF
BEAY TS OEHE) .
iE: CC4S (NEiBIEXIART (TIM1_CCER 25178809
CC4E=0)Z a5,
7 OC3CE RW 0 SR 375 0 {588
6:4 OC3M[2:0] RW 00 Wi 3 155
3 OC3PE RW LR 3 Tl AL
2 OC3FE RW HEiHEREs: 3 HRiEfERE
TR/ 3 1554,
X2 fENGEENAR GENEL) | REARREE:
00: CC3BEWEE L,
01: CC3BEWAE AN, IC3MEETI3 k;
o — W 00 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 R/W Reset Value Function
iF: CC4S (RfEiBEEXAAT(TIM1_CCER 272389
CC4E=0)7 ZAIBH.

7:4 IC3F RW 0000 EINIETE 3 JEiRae
3:2 IC3PSC RW 00 BINAER 3 T RES
FR/LUER 3 1564,

X2 fENGEENAR GENEL) | REARREE:
00: CC3BE#mENHL,;
01: CC3EBEWEE/MA, IC3MEIETI3 L;
10: CC3BEMACE M, IC3 BEITE TI4 L;
11: CC3BEHEE MM, IC1MEITE TRC Lk, IhiE
R TAEE BB AR B\ RS

(8 TIM1_SMCR 78889 TS %) .
iE: CC3S {NfEBEXFRt(TIM1_CCER ZH7Z=8hY
CC3E=0)7 a5k,

1.0 OC3S RW 00

15.4.9. TIM1 3ligk/LLEXERES 1338 (TIML_CCER)

Address offset:0x20
Reset value:0x0000 0000

31 [ 30 ] 29 | 28 27 26 25 | 24 23 22 21 [ 20 19 18 17 [ 16
F;e F;e Res | Res Res Res Res | Res Res Res Res | Res Res Res Res | Res
15 [ 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re [CC4 | CC4| CC3 | CC3 |[CC3|CC3| CC2 | CC2 [cc2|cc2| cCcl | cCcl | ccl|ccl
s | s P E NP NE P E NP NE P E NP NE P E
- - RW | RW | RW | RW [RW |RW | RW | RW |RW [RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 14 Reserved - 0 REB, —BAHO
13 Ccc4p RW 0 RNABER 4 Bk, &% CC1P RYHEIA,
12 CC4E RW 0 BINAEIR 4 BIHERE., &% CCLE BUfEA.
11 CC3NP RW 0 HNABIR 3 EAMaIHIRME. £% CCINP RYEIA,
10 CC3NE RW 0 BINAEIR 3 EAMAIHERE, £ CCINE RYiEIA,
9 ccap RW 0 BINARER 3 iRk, &% CC1P RYHEAR,
8 CC3E RW 0 BN/ABER 3 tiERE, £% CCLE RUfEA,
7 CC2NP RW 0 BNAEIR 2 BEAMAIHIRME. £ CCINP RYHEIA,
6 CC2NE RW 0 BN/ 2 EAMAILERE, £% CCINE YA,
5 ccap RW 0 BNARER 2 @R, &% CC1P RYHEAR,
4 CC2E RW 0 BINAIR 2 BIHifERE, &% CCLE RYMEIA,
EIN/AEER 1 ExMaH R
0: OCIN ZE¥EM
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 R/W Reset Value Function
0: X[ - OCINZ I, Eitk OCIN Ay HEE K EH
F MOE, 0OSSI, OSSR, OIS1, OISIN, CCIE fi/ff&,
1: 75 - OCIN (ESHmLEIRINAYEES M, HEmbEE
#K¥#F MOE, OSSI, OSSR, OIS1, OISIN, CCI1E {i
A,
ENAEER 1 mHikE
CCl BB E R
0: OCl BHEFEM
1: OCL{EEBFEX
CCl BERENRA:
CCINP/CC1P {[iEEENMASMIRESH TILFP1
TI2FP1 B9,
00: A/ EFE:
TIXFP1 EFHEBER (R, SMME TR, FNERRTEHEL
finRER)
TIXFP1 ARG (IitE. fmigssiEsl) .
01: RIB/MTREG:
. cep W 0 TIXFP1 RIEEHEM (k. SMMEX TR, FNERRTEHEL
fiRERT)
TIXFP1 48 (=R, fwAgsstER) .
10: {RER, FEFEAXMEE.
11: ARBERE
TIXFP1 EFFITREEERER (K. SMHE TR, b
BRRTERERALAREICT)
TIXFP1 ARAE (IEE) . XANECEAREN A TRiges
&
E:
LY FEAMAHEE, X—2MEA%. MR TIMx_CR2
EFEaRY CCPC IR E, BBA CC1P NLfREHIA
BT com B RERASINETIEIE.
2.—HB LOCK FZI(TIMx_BDTR 1758 LOCK £1)i&H
382, NNZLIABERRIERL,
EINARER 1 HiHsEEE
CCl BEmRENRIE:
0: X - OC1ZEIbt, FEt OC1 Yk EEHRI T
MOE. OSSI. OSSR, OIS1, OISIN, CCINE {if¥{&,
1: 75 - OCL{ESHEEIIRAYEMES M, FimHBY
{&#HF MOE, OSSI., OSSR, OIS1, OISIN, CCINE {i
0 CCI1E RW 0

AYE.

CCl BiEEcE BN

ZALRTE T I HERAEREREBAN TIML_CCRL 517
5.

0: FEREELE

1: fRRMERE
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Table265 BB HHTTIREAIE 4 OCx F1 OCxN IBIEATH) =

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 + Polarity | (S RERTSENTTT),
OCx=0OCREF &a}; CCxP, OCx_EN=1 OCxN=0, OCXxN_EN=0
_ ) OCREF l9&%b (not OC-
0 1 1 OCREF + Polarity + dead-time . .
OCx_EN=1 REF) + Polarity + dead-time
OCxN_EN=1
1 X 1 0 0 | EHHEIE(STERIZRETT), OCx=CCxP, | MitHERIE(SRERTEEHIF),
OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
A LA coptaa _ OCxREF+Polarity
1 0 1 BHERIE(STERSERRTFT), OCX=CCXP. | 5 N=OCXREF xor CCXNP,
OCx_EN=1 OCxN_EN=1
RS (BLEREE TR
. . ; OCXREF+Polarity KRS (BitHERER AT
OCx=OCXxREF xor CCxP, OCx_EN=1 | FB8¥F) , OCXN=CCxNP,
OCxN_EN=1
: _ OCREF &%} (not OC-
1 1 1 OCREF+Polarity + dead-time } _
OCx_EN=1 REF) + polarity + dead-time
OCN_EN=1
0 0 0 | BHBIC(SEREITD, OCx=COxP, | HItHEELL(STERTEEHTTT),
OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
8 2 L | @R E(SER )
B4ER9: OCx=CCxP, OCx_EN=0, OCXN=CCxNP, OCxN_EN=0
0 1 1| WA BE— A EREENS, {Rig OISx 5 OISN HEBRI AL
0 X OCx #1 OCxN F9EREEF, OCx=0ISx F1 OCxN=0ISxN,
1 0 o | BHEIE (STERIERNTF) EIHEE (SRR |
OCx=CCxP, OCx_EN=0 OCxN=CCxNP, OCxN_EN=0
1 (1) (1) KRS (BitHERER AT F)
SEHY: OCx=CCxP, OCx_EN=1, OCxN=CCxNP, OCxN_EN=1
1 1 1| BRI ST ANERAENS, iR OISx 5 OISxN FHREEIIRL OCX
#0 OCxN F9BEHEEF, OCx=0ISx F1 OCxN=0ISxN

15.4.10. TIM1 i+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
o sReEsaE
TTEESRIRTESIER (CK_CNT) &F
fCK_PSC/( PSC[15:0]+1),
15:0 PSC[15:0] RW 0 PSC 887 HEFHUF R ASRID iEs 7l
8, EREHaEitiEs
# TIM_EGR B9 UG {ii5 0 B TIFE SRR AN IEHIES
=
s 0,

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 ESiIH#IERSFS(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)XINE:

- 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
& CClmEmRE hmt:
CCR1 BE&THRAZLFHEALIR 1 HFesi0E (FdEs
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 $#i$@/bbESS1588 2(TIM1_CCR?2)

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

fREB, —HNO

15:0

CCR2[15:0]

RW

TR/ 2 RYE

£ CC2 mBEfE Mt

CCR2 BATHRNLRIRIRNLIR 2 HF80E (Fidss
B .

WNERTE TIM1_CCMR2 E57788(OC2PE i) PRIEIETREEE
i, HIRZREN SRS 7.

BN, AEBHFHRBEHRERN, HFEREEARNXRE
FRIEES 2 ZF1F s,

LRI/ RS FRE S T 5iT44E8 TIM1_CNT LRy
&, FBE oC O LHmHEE.

£ CC2 mERE M

CCR2 A TH RN 2 54 (IC2) EHANITEL
AL,

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
TR/ 3 HYE
# CC3 BERE Nt
CCR3 2 THRNLAHERIILR 3 HFaeE (T
B .
SNSRFE TIM1_CCMR3 FH7728(0OC3PE i) ARG E TR
1, HIRREANSRIS 7.
15:0 CCR3[15:0] RW 0 BN, AELERBMREN, HIEEEESBENLRE
IRIEES 3 B fFEE,
SRR S FERE S T S1T4IRE TIMI_CNT LEiRy
8, HB7 ocimA mHiESs.
# CC3 BEmRENEIA:
CCR3 @& TH E—RMmAEL 354 (IC3) EMmaYita
BRE.,

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 9 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

RE8, —EAHNO

15:0

CCR4[15:0]

RW

R/ 4 BOE

£ CC4 BB E Mt

CCR4 B TENLAHNILE 4 FFHRNE (s
B .

SNERTE TIM1_CCMR4 F17a7(OCAPE i) oRIEFETEE
1, HIAREA LRI 7.

BN, AEBHFHRBEHRERN, HFEEEARNXRH
FRILLER 4 ZFFEE.

LRI/ RS 7B 7 5114488 TIM1_CNT LUy
&, F*B7E oC i HigHES.

& CC4BBEmRENRA:

CCR4 52 TH L—IRBINFHEK 4 B4 (1IC4) 1EaRIITEL
BB,

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/IW Reset Value Function
31: 16 Reserved RW 0 {REB, —EHO
T fERe
—BRERMANER, ZEGFLSE 0, 1RIE AOE /Y
B, THHEE 0HBEMNE 1. BWEEMBHEES
vl
15 MOE RW 0 e
0: ZEF OC #1 OCN Mt EEH AT R,
1: SNRIQE THERMAYERER. (TIM1_CCER H17=8/9
CcxE, CcxNE i) , WFFE oc#n
OCN #itH.
Bzhi i fERe
0: MOE REEHIRIHE 1,
1: MOE BEtR4E 1 E T — I EHMEHEmE 1 (N
14 AOE RW 0 e
SRNEBATZL) -
i£: —HB LOCK Z3!(TIM1_BDTR Z577287fY LOCK {31)i&
71, WRZRIABERAE L,
RIZERAR
13 BKP RW 0 0: FIZEWMNEREFER,
1: RZEMANSHFER.
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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. IRBEEMAHAY
ERTEERAIFHE OSSR (i,
8% OC/OCN {H8efiFdHinBE (sk/thifEaeEzes
(TIM1_CCER)) .
0: MEREERTERT, £1F OC/OCN it (OC/OCN
11 OSSR RW 0
BEHES=0) ;
1: MEAIBEATIERY, —B CcxE=1E8{ CoxNE=1, FF/2
OC/OCN fitHH TS F.
OC/OCN fFgeiatES=1,
i¥: —B LOCK F&BI(TIM1_BDTR Z728+AY LOCK {i1)i%
2, MRZRABERIEH.
TRERT "RIORE" 15
ZAIAAT X MOE=0 Bi@iEiR Nt HaT.
2% OC/OCN {FBefiF4HinBE (/b fEResifras
(TIM1_CCER)) ,
0: YERTBEATIERS, 21k OC/OCN #iH (OC/OCN {&#
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 REREE
IXUEAIE N TN EAMA 2 [BRFE X F54ERdiE], Rig DT
FRE S EAYE]:
DTG[7:5]=0xx => DT=DTG[7:0] x Tdtg, Tdtg=TDTS;
DTG[7:5]=10x => DT=(64+DTG[5:0]) x Tdtg, Tdtg=2 x
TDTS;
DTG[7:5]=110 => DT=(32+DTG[4:0]) x Tdtg, Tdtg =8 x
TDTS;
DTG[7:5]=111 => DT=(32+DTG[4:0]) x Tdtg, Tdtg=16
7:0 DTG[7:0] RW 0000 0000
x TDTS;
fj: & TDTS = 125ns(8MHZ), RIEEAISEXATIEIA:
0%l 15875ns, HIEKAYEA 125ns;
16us Fl 31750ns, HEIATES 250ns;
32us Bl 63us, FHLEKATEA Lus;
64us Bl 126us, EHEKATEN 2us;
i¥: —B LOCK £RE(TIM1_BDTR Z5{F58hf LOCK {i1)i&
F1. 283, NIXLEABAHE
X
15.4.19. TIM1 H{E=2M%

o

ff Reg-

S | ister A8 8RIAELEITI]NITIETIIFYTdIYaggN g Qg

e

t

5 5

v - EIEEEEE
0 1 Q % % Q4 g33c
X 8] O
0 Re-
0| set ololo|o|olo|o|o|o|o

valu

e

TIM1 = z = %

CR AGafagay ws | |34
0|5 d3d99gdgagHr [20 O s
X

Re-

0 set
4 o|lolo|o|lo|o|o|lo|o|lo|oO 0 0
valu

e

TIM1 =, )

0 _CSF';" 0 g 25| ETF0] | Z TS[20] g o

X LL

0 Re-

g | set olololo|lo|olo|lo|o|olo|lo|lo|o|o]|o
valu

e

TIM1 Wy o

DIE WS 9o oW
0| - daHdJgd4d4dd3
X R g9 ggg
0 Re-
c| set ololo|olo|ololo

valu

e
N g%gg &&%%%%5&

Qg g g Q
X | _SR ddda 99 dddgd
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Reg-
ister

31

30
29
28
27

26
25
24
23
22
21

20
19
18
17
16

15
14
13

12
11

10

or|l~o n 220

Re-
set
valu

o
o
o

o

o

o
o
o

AP X O

TIM1
_EG

BG
TG
COMG

CC4G

CC3G

CC2G
CC1G
UG

Re-
set
valu

o
o
o

o

o

o
o
o

0~ X O

TIM1
_CC
MR1
(out-
put
com-
pare
mod

oCc2M
[2:0]

OC2CE

OC2PE
CO2FE

CcC

[1:0

OC1M
[2:0]

QCI1CE

OC1PE
OC1FE

CcC

[1:0

Re-
set
valu

Ok X O

TIM1
_CcC
MR1
(In-
put
Cap-
ture
mod

IC2F([3:0]

IC2PSC [1:0]

CcC
2S
[1:0

IC1F[3:0]

IC1PSC [1:0]

cc
1S
[1:0

Re-
set
valu

OkFr X O

TIM1
_CcC
MR2
(out-
put
cap-
ture
mod

oC4aMm
[2:0]

OCACE

OC4PE
CO4FE

cC
4S
[1:0

OC3M
[2:0]

OC3CE

OC3PE
OC3FE

cC
3s
[1:0

Re-
set
valu

OrFLr X O

TIM1
_CC
MR2
(In-
put
Cap-
ture
mod

ICAF[3:0]

IC4PSC [1:0]

CcC
4S
[1:0

IC3F[3:0]

IC3PSC [1:0]

CcC
3S
[1:0

Re-
set
valu
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~® 0w 20O

Reg-
ister

31

30
29
28
27

26

25
24
23
22
21

20
19
18
17

16
15
14
13
12
11
10

9
8
7

6

5
4
3

2

1
0

ON X O

TIML
_ccC
ER

CC4pP

CC4E
CC3NP
CC3NE

CC3P

CC3E
CC2NP
CC2NE

ccap

CC2E
CCINP
CCINE

CC1P
CCI1E

Re-
set
valu

o

o

o
o
o

o

o
o

AN X O

TIML
CN

CNT[15:0]

Re-
set
valu

0N X O

TIM1
_PS

Re-
set
valu

ON X O

TIML
_AR

Re-
set
valu

o wXxX o

TIML
“RC

REP[7:0]

Re-
set
valu

WX O

TIML
_cc
R1

CCR1[15:0]

Re-
set
valu

0 wXxX o

TIML
_cc
R2

Re-
set
valu

O wx o

TIM1
Kele
R3

Re-
set
valu

OhXO

TIM1
Nele
R4

:0]

Re-
set
valu
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o)
| req.
S e |HE88NQEIIYIIIHEEIg99gdS g9
e
t
LO

TIM1 ool o o oA
0| 2P oo~ [(1:_’6 DTG[7:0]
4 [ Re-
4| set o|lo|o|o|lo|lo|lo|lo|lo|lo|lolo|lo|lo|o|o

valu

e
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16. BHAEMNZE (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

%O

16.2. TIM14 £ B4514¢
16 (EIEhEERE it gee

1/MELEE, 1ER:

> BN

> iR

> PWMAER (IBEIIFFHER)

B UITNERAER A R

> BT IHEEEm LR, T EESIA L (BT ER )
> BN
> iR

16 (U AIIRIZ(FTLASCRHMER) TR 4IRS, T EKERATFMRERAIDSNEREN 1 ~ 65536 Z[ARVEREIE

TIMx_CHI[ ]~ 3l

Internal clock(CK_INT)

CK_PSC

Y

PSC prescaler

CK_CNT

1 Input filter & | TILFP1 IC1

»
'

edge selector

prescaler

C1l

A 4

| Trigger
"1 controller Enable
counter
auto-reload register
—>» ul
Stop, clearll inthad »
} H\\)
+/- CNT counter
ﬂ c1l
capture/comp | OCIREF | Output

IC1PS

> .
are 1 register

control

OocC1

TIMx| CH1

Note:
REG

Preload registerstransferred to active
Registers on U event according to
control bit

Event

Interrupt
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16-1 TIM14 ZRHgHEE]

16.3. TIM14 IhREs R

16.3.1. HEPT
XN AR ERT ST S B— MEE BaEREA 16 A EiTEEE, THEEEHIR B — RS SRES

53,
REAILUESITHIES,. BoERES S FsfIMoinsiras, BT EEsE Ti T LURE.
AR B TTRAE:
B HEEEs7EEE (TIM14_CNT)
B RS TFRE (TIM14_PSC)
B BHERHFFS (TIM14_ARR)

BaERR T Faraitaxill, SREEENERERT e ENnTEREFes. RIBE TIM14_CR1
B PRIB TSR (ARPE) RIIRE, EHFFSINT—EHESRNEFRSH VEV iHE
RIS FSFEE, MITHERIAT Y TIM14_CR1 577284 UDIS (\&T OB, FAEHSM, FiFs
AT LARRIRE T4,

THEUES TS SMESAYRT A CK_CNT 3R, (NHIZE 715188 TIM14_CR1 ZFe8PHIITEMEsFaEM

(CEN) BY, CK_CNT A 8E%4.

A, ERET TIM14_CR 7172849 CEN RIf9— AT ARG, TTEEEFAITTEL
Flagrsnzatiid -

TR SRET T LU EMESA0RTEME 1 Bl 65536 ZEIRMEREDS . EERET— (f£ TIM14_PSC 788+
1Y) 16 (IFFeSEHIRY 16 iTEiES. EAXMEHIFFSHEE NS, Btz ThMES. FRID IR
SRISEE T KB SE M EISRETR A,

TESE TETHERET, BEEFs s S 8ms =,

cx _psd JTHUUUU Uy Uy

CEN ‘

Timer dock = CK_CNT UL T LT
Counter register F7 F8 m@ FC) 00 01 02 03
Update event(UEV) T

Prescaler control register 0 < 1

Write a new value in TIM1_PSC

Prescaler buffer 0 1
Prescaler counter 0 ﬂnﬂnﬂnﬂ

Bl 16-2 SO RIS SN 1 22 2 B, H4EsRIRS Bl
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o pse R
CEN ‘

Timer clock = CK_CNT ﬂ ﬂ
Counter register F7 F8 m@@m 00 01

Update event(UEV) T

Prescaler control register 0 < 3
Write a new valuein TIM1_PSC
Prescaler buffer 0 >< 3
Prescaler counter ONTAZA3BAOANTIAZAS

16-3 ST IRRRAISEIM 1

ha

E 4 B, TR R
M EitéiEst

THEEEM O IHEEIEaNEEE (TIM14_ARRFEFRIE) |, AEXM 0 BFFAITE, Frd—MTEEss
HEM,

BMTEUEERT, FEEHEG. £ TIM14_EGR HEEPEIT XA AN)IRE UG it @A L=4—
SEEEM.

IRE TIM14_CR1 e8P UDIS fiz, RJLAZEIETEFEM, XERTLUB RS S FaaPEANNE
R F517ee. £ UDISAREE 2RI, BAT-EEMEM. BRI, BEIHEESKIBM 0 Fg, R
DIRERATTH RS O(EFND SRERRIEEART), ok, WIRIRE T TIM14_CR1 FH1Fe8HHY URS ((FEHEEHT
iB5K), RE UG (iEF=4E—1NEFSEMH UEV, EFEEHRNEE UIF iRGSEIAF=EFE). XEN T ERERIRE
X FiERRIHEMEERT, RIRS = ERAIR AT,

IRE-ANEHEME, MENSFREBNET, EHRIN(REE URS f)IREEFMIREAL(TIMI4_SR FHF
B20hAY UIF {32).,

B B ST E R BT S FAYE(TIM14_ARR),

B TASIRESAIR N X BN TS FsAYBE(TIM14_PSC HF=809H D).
THNFRRER T UNERESRE TR TH, = TIMX_ARR=0X36.

o _pse AERRRRRRER R

CNT_EN ‘

Timer dock = CK_CNT U uUuyl
Counter register 31 %32 Em@ 36 @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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o psc oiyuguyyuuy

CNT_EN ‘

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

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

16-5 TH4RERATFE, RBRRIFRO SRR F79 2

ok psc L Ul

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register 0035 0036 0000 0001
Counter overflow 7

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

16-6 LT E=RATFE, PSRRI SRR F 0 4

CK_PSC UUUUUUUUUU

CNT_EN ‘

Timer clock = CK_CNT ﬂ

Counter overflow

Update event(UEV)

| 1

Counter register 1F 20
I
[]

’7

Update interrupt flag(UIF)

16-7 THERRRRI FE], EBRT RO HEF N
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CK_PSE

CNT_EN

Timer clock = CK_CNT

ARRRRERRRRRE R RRRRRRERnREY

Counter register

Counter overflow

51 (323342536100 03 02)(03 08 05/ 87
M

Update event(UEV)

[

Update interrupt flag(UIF)

Auto-reload preload register

FF X 36

Write a new value in TIMX_ARR

16-8 THE4RRATFE, 2 ARPE=0 BSRYEHHZEM(TIMX_ARR ;RBFEEN)

CK_PSE

CNT_EN

Timer clock = CK_CNT

iUy yyyyyy

Counter register

Fo (7)) ) 700 ) 02030 0568/ 03

Counter overflow

[

Update event(UEV)

[

Update interrupt flag(UIF)

Auto-reload preload register

s X 36

Wal

Auto-reload shadow register

s ) 36

Write a new value in TIMx_ARR

16-9 ITHIESATFE], 2 ARPE=1 FTHUEFHEEH(FZEN T TIMx_ARR)

16.3.2. EHRiE

THAERAORTIPERERRTEY (CKUINT) f2fft. TIMx_CR1 FHF=54Y CEN {if] TIM14_EGR FHfF=80Y UG {u

RLRRRESENL (BRT UG (U BaliERRI)
STRRTRAtAT .

e

. REgBARER ], —BE CENGIA 1, WNERRHRIRS
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CK_PSE

CEN=CNT_EN

Uy

UG

CNT_INIT

[

Counter clock = CK_CNT = CK_PSC

Counter register

31 %32)33)34)35

QERENERERRRR AR

36) 00/ 01) 02)(03){ 04/ 05 06) 07)

16-10 —ARIRTC T ROZHIERER, PRBRIFROSAREF9 1

16.3.3. {EIR/LbEEE

BN RIEE AR RSGE — M RE TR (B R 57, BREMRIEmNID EFIER.
SIS RO MRS, MEHERo (riksstim ).

Read CCng
Read CCRl*

read_in_progrgs

|

|

|

|

|

§ Jrite CCR1H |

s R lrite CCRIL :

| apture/compare preloa |
| register

— | 2 output mode@ﬁ |

|

|

|

|

|

|

APB bus |

b

|
|
|
|
APB interface | |
|
|
|
|

capture_trla nsfer

Output stage

com&areitransfer

|
Capture/compare shadow | |
register

capture

|Comparator

(- OCIPE ™5cipe | TIM14_CCMRL

(from time base)

7 CNT>CCRI—output

bc1_REF DTt

CNT counter | | cNT=ccg] Mode 0 oc1
P contraller Sop| 1 Mode — 2
Controller .
|

TIM14_CH1

T Filter
downcounte
DTS,

TIIF Edge

"] petector

Intput stage

TIM14_CCMR1

TIM14_CCER

I Tim1a_cemr| ocim | [ car | [ cae |
I TIM14_CCER 1|
|
|
|
|
Divider IC1PS) | |
/1/2/4/8 |
7 7y |
|
|
[ ccaspr:op | icpsiao) | [ ccie | |
TIM14_CCMR1 TIM14_CCER |
=)

BNEB XIFERIAT Tix FN

=37

5K

& 16-11 TIM14 5K/ LLRIEEE

B, HEE—NEREIES TixF, RE, —ERIEEEInSaN

Bar - E—MES(TixFPX), BALUEAMETUEHIRRV BN MAEE (FoimiRH]. ZESEETRO SRR

BTFE(IcxPS).

BRSO TE—NPERE (B8 FARE, BIRRREREHHESHINRML.

IR/ EEIR A — N RS as il — M F STk, ISR R PR T=R.
ERES, BIRREER FEFRL, AEBENRIREFESRT.

ELURIRIT, RS TFRIABHERZR FHEaT, AR FEHraatRSNit S=H TR,
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16.3.4. FANHIRIRZ

ERAERET, SUE Icx ESENNSEE, THEENSRERIFEERLLR 17
(TIM14_CCRx) 1, MEFRSEMARERT, HHNAY CoxIF iR (TIM14_SR 57728) 5 1, USRS HE
4Rt, CoxIF IRERE NS, BBAESHFFIRG CoxOF (TIMx_SR Z7788) #%5 1, 5 CoxIF Hi&k& CexIF,
R PR EIE B AT SRR CoxIF, B CexOF=0 AJ3&kR CoxOF,

AT BIFSBRREIE TI1 AR EFHERHEIRITELESAY(EER TIM14_CCR1 FHF2sh, BT

B EEEMELR: TIM14_CCRIMVUERERITILEMAN, FTLASATIM14_CCMR1ZH788+AICC1S=01,
HECCISAKTH 00 R, WEHEE BN, FH TIM14_CCR1 HEFHTHRIE,

B REBAGSHNER EERANRKSAMENEE (BMBMAS Tix B, BNEKSEEHUZE

TIM14_CCMRx FHfF28HRY lexF i) . RIRBAGSERS 5 Wt ERBRIREREE, i1
MECERRESNEERT 5 MItERE. Eitt, FATT(LL DTS SIER)IEESRAF 80X, BHRIATETIL £
—IXERRNOIEE, A/EH TIM14_CCMR1 FHFesFEA IC1F=0011.
B TI1 BERNEMEEIRIAIE, £ TIMx_CCER HFssHEAN CC1P=0 (LFF) (%1 CCINP=0)
BEERMAMOMEE. EXMIFH, RIBFERFREEE—NERRIETEEINZ], Finosnss
WEEIE (B TIMx_CCMR1 371728/ IC1PS=00) ,

B i8S TIMx_CCER 77880 CC1E=1, AiFikitHesnERmRz=17aeT.

WEREFE, @ITIRE TIMX_DIER 25778879 CCLE {UAIFHERFRTEK

HRE— NIRRT :

B AR TR, TN EREEES] TIM14_CCR1 FH1Fes,

B CCILIF ifEHHIRE (PR E) » BREED 2 NELHRAT, M CCLIF RE#WIBERR, CC1OF g
B 1

B MRE T CCLE i, WEF=4E—PHEnEK,

ATHEFRENGEY, ENEEHPNEHRS 2, EBEUE. XEN TEREREEHPMNEEITEZ

[EFEEEUEZ RIAT Ber =4 R ITE SR,
E MARBRPENSKEEETHHE ETE TIMX_EGR HERAY CCXG iRF=4,

16.3.5. BEMHE

FEizEL T (TIM14_CCMRx Z{F858H CCxS bits = 00) T, HHILE(ES (OCxREF FItEMAY OCx) BE
BEEHRGENBREHIRAS, AR RS Fs i A ERIL R SR,

5 TIM14_CCMRx FfF=5FHEMNAY OCxM=101, BIelsEHlimHiriRES (OCXxREF/OCX) NBXIRE.
Xt¥ OCXxREF #3EE NREF (OCXREF IaZZ EBYARN) , [ OCx 155 CCxP iRMEBERANE.

Bign: CCxP=0(OCx HEEFHE), N OCx HIEE =BT,

& TIM14_CCMRx Z1F2EF ) OCxM=100, TJ3BE OCXREF (& 1K,

IZIE T, 7 TIM14_CCRx 8 F &7t B Z ARt RADATEHRTT, BNARSESWER, XER
ETENERECERE—TTHNE.

16.3.6. HHELERART

LEIIhRERAkREH— M, SE R —REENIRAELR.
SRR SRR S FRNRNSER, HHR TSI T E#E:
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B EREHEEERIRER(TIM14_CCMRx Z7e8HH) OCxM i) FIH R M (TIMx_CCER Z#728+RI CCxP {i7)
EXERHEIIAAYS | L, EECRITER, 5 IBTLMRISEREF(OCxM=000), #HIREHL
BREF(0CxM=001), #IREMTTHEF(OCxM=010)a#1T7EIE(OCxM=011),

B REFHPRESHFEEPIRELL(TIMX_SR B1FE8FRY CexIF i),

B ERE THEHNAIFETERR(TIM14_DIER ZFa8HM CexIE fi7), WF=E— i,

TIM14_CCMRx Iy OCXPE i TIM14_CCRx ZHFes A B EFAEHE7s.

S BHE T, EFSEM UEV X3 OCXREF #1 OCx HiHi@BE SN, REAEETLUAZHEESH—

AR, BEREX(ERIMER T heekmE— N EikF. (HELXEX, &85 OPM)

Write B201h in the CC1R register

TIM1_CNT 0039 X 003A X 003B

B200

TIM1_CCR1 003A B201

OC1REF=0C1

\ /

Match detected on CCR1
interrupt generated if enabled

16-12 mHEtaEst, #B%% OC1

16.3.7. MHEERT (PWM) &=

PP EETEINT L4 — N E TIMX_ARR SH7:8HEMMEE. B TIMx_CCRx HF2aE G E
=1

£ TIM14_CCMRx H7F288HH) OCxM [IB AN “110" (PWM#RZ 1) 8 “111" (PWMIER 2) , R
IR B OCx HIHIEEF4E—ig PWM, ©/RIRE TIM14_CCMRXx 257788 OCXPE {MLAFRSHERAYTRZE
HS5FE, SEFRERS TIM14_CR1 S7FE84Y ARPE i (2@ LitEEihOXifEF) (FeeahEas;
TR = 7 es.

RERE—NERBHNIHR, RS FR e ER F5Fes, BT EEsFaitEca, ©
MBTIRE TIM14_EGR F1788HRI UG RN TE NS FEs,

OCx RItRMERTLUBISEA41E TIM14_CCER ZFHfF2s+ ) CCxP (IiRE, BaIllRENSBEFENESEES
B, TIM14_CCER FH1Fe8HRY CoxE fif=Hl OCx fHfERE,

fEPWMIESL (1B 1 &850 2) |, TIM14_CNT #1 TIM14_CCRx IRERTEBTILR, LIBERERE
TIM14_CNT < TIM14_CCRX,

ERTEHN T RS R M L ST A BEB =4 BXITHETUAY PWM,
PWM illiBxd5F4Es0

TEHE— PWMER 1 B961F. 2 TIM14_CNT<TIMx_CCRx Bf, PWM £E(Z2 OCXxREF A5, BN
AE. 2R TIM14_CCRx FHLLEMEXF BIERE(E(TIM14_ARR), M OCXREF {REFA'1’, WIRECE(ES
0, N OCXREF {R%4'0",

TEA TIMx_ARR=8 FHAERIFFHI PWM JEHZSLAH,
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16.3.8.

Counter register : ﬂﬂnaa ’ @@C

- |

OCXREF
CCRx=4
CCxIF
OCXREF
CCRx=8
CCxIF
OCXREF !
CCRx>8
CCxIF ]
OCXREF 0
CCRx=0
CCxIF ]
16-13 IBEXITFRY PWM JEHZ(ARR=8)
EppkitEst

B PRIU(OPM)ZRIR R SR RI— M. XFMETAAVFH EERIIN—NER, A E— MERAIER

SERY Z JRr= A — Bk AR i bl ARK .

ALIBT MEREHIRREa RS, R EE PWM R RF=ERRY. 1RE TIMx_CR1 FHfFas
SPRY OPM (LSRR MRT, XFFRT LA SRR B st Er =4 T— N EH S UEV M= LE.
NEURIESITHEERIIREARRR, FRE=E— NIk, BalZrl(SENREESHFIE), L TE

=

o M EitHEA=: 1488 CNT < CCRx < ARR (4F2litE, 0 < CCRXx),

TEIEPKTHRTCRZSLS).

TI2

OC1REF

oc1

TIM1_AR R$
TIM1_CCR

© Counter

v

™

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—MN 1 2 0 RURHZ;
BEEESE TIMx_CCMR1 F7F88H) OC1M=111, HA PWM 5 2; iRIEZEGGRFRTEHSES: &
TIMx_CCMR1 #1f§ OC1PE=1 ] TIMx_CR1 Z7728hf§ ARPE; #AJS7E TIMX_CCR1 ZHFSehiEEHIR(E, &
TIMX_ARR HFssFESHIERHE, RE UG (BRFEE—EHSEH, REFFE T12 LN— MRS
4. A&ffl4, CC1P=0,

FEXAMAIFH, TIMx_CR1 FHFE8RY DIR #1 CMS IAIZE(K.

EARFE—NKH, FTLUSNIRE TIMx_CR1 FHF28HR7 OPM=1, £ F— "EHBH(HITEEENE50
FHERRE O)RHELEITEN. = OPM=0fY, ESEAFIET.

16.3.9. ERRREZS
AT TIMx ERIEERERMEIE, AT ERSRRL R, I— P ERSRLTERIN, EFUNE—MMET
MEZRIERIRRROMT RS ITEN. B, (S ILEERMHATFRRIE,
16.3.10. kiR
SORHENFNRT (MOHELE) |, fRYE DBG t&tkeh DBG_TIMx_STOP HUIRE, TIMx LT EIeRaE4FLLIE
FR(E, BEEL.

16.4. TIM14 S8

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: {RE, FTEEAXNEE

BB I

7 ARPE RW 0 0: TIM14_ARR HFE8I8BEH

1: TIM14_ARR Z7FE8EENE a8

6:4 Reserved - 0 {RE8, —EIEAMO

BARK T (One pulse mode)

3 OPM RW 0 0: EREFEHSMIT, HEEENEL;

1: ERETREFHFMH(ERR CEN DAY, THEEFLE.
BEIEKIR

BIHBIZADERE UEV BHA0R

0: MRAFFETFHPUTER, WTRME—SH~%£—
EFREmEK:

- THESEH TR

- 88 UG

1: WIRAFFEEFHPRENEKR, NRETHEESEE T~
E—/NEFFENERK

==

BiHBSIZ /AL UEY B4

0: Fo¥F UEV, BEFI(VEV)SEHHTRME—SM4~4%:

- MRS T

- BB UG {i

1 UDIS RW 0 RIS TN B RTEEEE,

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 FREf{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 R, —HAO

TR 15

(RSB RAYIEEHEC S M\ AR B TR A A R
B4, ZIFCUHREMEE 1. CHKEE 0 sSiEidiE
TIMx_CCR13& 0 ,

0: BESHR4E;

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

WNREE cC1 BEREBIERR:

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_w0 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: FTERINSIRF=4;
1: MBI EFBITEEHED SN TIM14_CCRL(TE
IC1 _EAe MBI SFMERIHERAIIE).
EFTRHTMRIC, SEEERSHNZUBEEE 1. BRK
&0,
0: TEMHSBMHE;
1: ERSHEFIN, ST ETENZAREE

0 UIF Rc_w0 0 1.

- & TIMx_CR1 FH178809 UDIS=0, F=4EHSM Lits;
- % TIMx_CR1 77889 UDIS=0, URS=0, %
TIMx_EGR 78809 UG=1 IIF=4EFH=
HERGXT CNT EFHIIR1L);

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, HFFEXRAIHRT, MF=EERMAHRTE
K.

HiEE CC1ERENEN:

LATRVITENEE(ERFAE TIM14_CCR1 57758, 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).

16.4.5. TIM14 {i3R/LLBAEINFFRS 1(TIM14_CCMR1)

Address offset:0x18
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Reset value:0x0000 0000

Tk e A A3
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 OCI1M[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 18R
ZAEN THHE%(5S OCLIREF BUaifE, M OC1REF
RET OC1l, OCINHJE. OCIREF
ESEFER, M O0Cl, OCINHEMEBEFERT
CC1P, CCINP {i,
000: A&, HIHELIRET 788 TIM1_CCR1 5it#iEs
TIMX_CNT [BJYLLERYT OCLIREF AEE(E
m;
001: DEMNKEBEELIABENEF. Hit#H
TIMX_CNT B9 {8 5 # 3K / tb 1% 25 77 88 1(TIMx_CCR1)
fEERT, 38%) OCLIREF A&,
010: TEMNKEBEIALTHEF., Hit#H
TIMX CNTHIE SR /LL R FF &8
1(TIMx_CCR1)tHERY, 3&8H OC1IREF MR,
6:4 OC1M[2:0] RW 00 011: FB%E, 4 TIMXx_CCRI1=TIMx_CNT B, Ei%
OC1REF HJEETE,
100: 3EFIFFTMEF, EH OCIREF A,
101: SEHIABMEBF. &H OCIREF A&,
110: PWMEE 1 -
EAE_EiHEet, —B TIMX_CNT<TIMx_CCR1BH@E 154
BYEE, SUALTHBE,; EA Tit&H, —
B TIMx_CNT>TIMx_CCR1 B I8 & 1 5 & % B8 3F
(OC1REF=0), BUAEMEF(OCIREF=1),
111: PWMiER 2
—HE TIMX_CNT<TIMx_CCR1it, & 1 hTEHEE, &
WABHEBF.
i EPWMIREL 18 PWMIES( 2, REJURERN
7 ER B RE P WREEEICDIEE] PWM 1R,
OC1REF BHEAKEE,
ML 1 R
0: ZEIF TIM14_CCR1 Z{7ESAVTSET08E, DIRERTS AN
3 OC1PE RW 0 TIM14_CCR1Z1zss, B#ED LE/ER.
1: FHiE TIM14_CCR1 FHFEaRITEIN6E, 1E5#RFX
TS FaaRlE, TIM14_CCR1 NFEEEREEHS
ARSI HR135Fee .
1:0 CC1S[1:0] RW 00 IRARILR: 1 1%,
X 2 frENEEnamR GaNEL) | REARAEE:
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Bit

Name

RIW

Reset Value

Function

00: CCliBEWEEEL;

01: CClBEWEENBA, IC1IMGIETIL £;
10: Reserved;

11: Reserved,

i¥: CC1S {YEBEXIARS(TIM14_CCER 257880
CC1E=0)742aEH.

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

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/IW

Reset Value

Function

31:8

Reserved

fREB, —ENO

7:4

IC1F[3:0]

RW

0000

ENIEER 1 R es

XIVENT TIL MARREIE R FIEREKE. 87
IRIRERE— N BT IR AR,

BIEREI N MNEHERFE— MR :

0000: FCiEiRee, LAfDTS SREf 1000: SAESRER fSAM-
PLING=fDTS/8, N=6

0001: SREESTER fSSAMPLING=fCK_INT, N=21001: 3
FESTE fSAMPLING=fDTS/8, N=8

0010: SRHESTER fSAMPLING=fCK_INT, N=41010:
BESTER fSAMPLING=fDTS/16, N=5

0011: SREESRER fSAMPLING=fCK_INT, N=81011: 3%
PSR fSAMPLING=fDTS/16, N=6

0100: REETE fSAMPLING=fDTS/2, N=6 1100: ¥
ST fSAMPLING=fDTS/16, N=8

0101: SREESTER fSAMPLING=fDTS/2, N=81101: 5RFf
$7E fSAMPLING=fDTS/32, N=5

0110: SREESTER fSAMPLING=fDTS/4, N=61110: 5%
ST fSAMPLING=fDTS/32, N=6

0111: REETER fSAMPLING=fDTS/4, N=8 1111: RFf
ST fSAMPLING=fDTS/32, N=8

N

H

3:2

IC1PSC[1:0]

RwW

00

BINAEER 1 TR 3hes

X2 IENT CC1A (IC1) HIFIREE. —B
CC1E=0(TIM1_CCER &7788%), Mo IRssEil.

00: TIOHREE, MM LS NRINE— NEAE
BR—IRER;

01: 82 MNSEMHMA—IREK,

10: 8 4/MNEHR—IREX;

11: 88/ N"EMHAR—IXER.

1.0

CC1S[1:0]

RW

00

CC1S[1:0]: HER/ELAR 1 156HE,
X 2 (EMXIEERYSE (BNGEIL) | RENBIRIILEEE:
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Bit Name R/W Reset Value Function
00: CClBEHEENEE,;
01: CClBE#AE M, ICLEEIETIL E;
10: Reserved
11: Reserved
iF: CC1S {{EBEXFT(TIM14_CCER Z7788H9
CC1E=0)7 28 5HY,

16.4.6. TIM14 }#3R/LLEX(EEESFE8(TIM14_CCER)

Address offset:0x20

Reset value:0x0000 0000

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/IW Reset Value Function
31: 4 Reserved - 0 RE8, —BHAHO
BINAEER 1 EAMaI AR
CCliBEAcE Rk A :
3 CCINP RW 0 CCINP LTRSS 0.
CClBEEC RN :
CCINP %1 CC1P EXSEFREN TIIFPL IR (&%
CC1P k)
2 Reserved - 0 {RE8, —EHANO
ENAEER 1wk
CCl BERcE /vt :
0: OC1 SBFEM
1: OC1{EKEBFBM
CClBERE /IR
CCINP/CC1P F[EIRE TILFPLIXR TI2FP1 FIRIES
1 CcC1P RW 0 S{EMARSERES.
00: A/RIB/EFE: FERXRERE TixFPL B EFHEEER,
ShktR, JMNERRIHEALRIER); .
01: RAB/MIEG: MERRER TixFPL N TREIR(HER, &
Ik, FNERETEHERALRIRR);
10: {RE, THECE.
11: ARME, MG,
EINARER 1 i fERE
CCl @miEfEmt:
0: X7 - OC1Z Ikt
1: FfE - OCl{ESHbERIMAYRLS ) CCl BiERE
0 CC1lE RW 0

poL I

ZADRE T IHIESNIE R EHERIAN TIMX_CCR1 &%
=N

0: HREELE
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Bit Name R/W Reset Value Function
1: ESR(ERE
CcxE {i OCx output State
0 HiHHEEIE (OCx=0,0Cx_EN=0)
1 OCx=0OCxREF+Polarity,OCx_EN=1

16.4.7. TIM14 i+E488(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/W Reset Value Function
31: 16 Reserved {RER, —EHO
15:0 CNT[15:0] RW 0 THEESRE
16.4.8. TIM14 ﬁﬁﬁ&ﬁEE(TIMM_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 {REB, —EHO
S baps L

15:0 PSC[15:0] RW 0

=
18 Oe

THERAYRTESRE (CK_CNT) &F
fCK_PSC/( PSC[15:0]+1),
PSC &7 YEHEMTEREN LIS RS SFEN
B, EMSEaETEEs
# TIM_EGR BY UG {i5;5 0 sli#f TFESAMETLAIMNIEHIZS

16.4.9. TIM14 BRIEEHSFEE (TIM14_ARR)

Address offset:0x2c
Reset value:0x0000 FFFF

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

RW
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Bit Name R/W Reset Value Function
31: 16 Reserved R, —EHHO
BEEREAIE
150 ARR[15:0] RW 0 ARR @é‘?ﬂ%%%éﬁ‘iA;EEﬁE’ﬂEﬂi%ﬁ%ﬁ%_%ﬂ’ﬂﬁ
FHSE 12.4.1: FHERITEX ARR WEFHHIENF.
LEMBEREAENTH, HEEAIE.

16.4.10. TIM14 B3R/LLERSERE 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 {RER, —EHO

FRILR 1 RYE
£ CCLBERENHH:
CCR1 EE&THENYFHRFAUR 1 SFEEME (T
B) .

YNERTE TIM1_CCMR1 Z7788(0OC1PE i) hoRIFEIFFnaEs;
B, BRSSP,

15:0 CCR1[15:0] RW 0 BN, RELEHHMERER, WFEEHEAENYH
SRILLE 1 B51Fsh.

LETHEALURSEEEE S T 511HEIES TIMX_CNT LHE&HRY
&, #BEFE oCclLiO HEHES,

£ CCliBErRE BN :
CCR1BETHLE—RENRER 1 54 (IC1) EHaNitE
2{H.

16.4.11. TIM14 #IRS7FEE(TIMX_OR)

Address offset:0x50
Reset value:0x0000 0000

31 [ 30 | 29 | 28 | 27 | 26 | 25 [ 24 | 23 [ 22 [ 22 [ 20 ] 19 [ 18 | 17 | 16
Res
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5] 4] 3 ]| 2 1 ] 0
Res TI1_RMP
- RW | RW
Bit Name R/W Reset Value Function
31: 2 Reserved - 0 {RE88, —EHIEHN OO,
ERTERIA 1 SRS
1: 0 TI1_RMP RW 0 . .
BIREEUIEE.
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Bit Name R/W Reset Value Function
00:TIM14 Ei# 1 EEZ GPIO, BfrsEHIRFME AT
ab
BtEo
01: {RE
10: TIM14 @& 1 i&E#E% HSE/32 A
11: TIM14i@E 1 EES MCU B (MCO) JaX/NER
RBiEId RCC_CFG 78889 MCO[2:0|f9iR BREREN.
16.4.12. TIM14 H{E=EM%
(0]
ff R
Sliser |F S R8N EIQYIIRIYNGEITGYggoanguooog
e
t
o
TIM1 n o
0| 4C %* 0 % = @
x | R1 S | < =
0 Re_
0 R
set o(o|o0 W 0o(0|o0
value
TIM1 L
= w
0| 4Dl qd 3
X ER C
0 Re-
C set 0|0
value
TIM1 5 o
0| 4s 3 d 3
X R g O
1 Re-
0 set 0 0 0 oo
value
TIM1 b
0| 4E g 9
X GR C
1 Re-
4 set 0|0
value
TIM1
4 C
CMR —
o
w
Lout ociM | o) o o
0 put ] S 4 0
[2:0] O u
x | com- o Q
1 | pare o
8 | mod
e)
Re-
set ojofjo0|oO 0|0
value
TIM1
4 C
CMR g | =
1(In- = ;
0| put IC1F[3:0] b )
x | Cap- — 18]
1| ture O o
8 | mod
e)
Re-
set o|lo|0|0O|0O|0O|0O|O
value
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o w320

Reg-
ister

31

30
29
28
27

26

25
24
23
22
21

20
19
18
17

16
15
14
13
12
11
10

3

O N X O

TIM1
4 C
CER

CCINP,

Res
CC1P
CCI1E

Re-
set
value

o

o
o

AN X O

TIM1
4 C
NT

CNT[15:0]

Re-
set
value

N X O

TIM1

sc

Re-
set
value

ON X O

TIM1
4 A
RR

Re-
set
value

» WX O

TIM1
4 C
CR1

Re-
set
value

o
o
o

o U1 X O

TIMx
_OR

[1:

TI1_RMP
0]

Re-
set
value

o
o

226/308



PY32F002B &% T-/iit

17. RINFEERIZR/(LPTIM)

17.1. @M

LPTIM 2—5X 16 (\ERTRs. LPTIM GRFMEINFRIPIREERIBEN S EEE TSLIRINFEN A,
LPTIM SINT —MRiERIRIEHI52E, JIRMEATFEAIINAEINMRE, FRISINFEREERR.

17.2. LPTIM £E45 14

m 16 {i[A EitEEs
B 3{AnIREE, BE 8 NAIRENSIEF (1. 2. 4. 8, 16, 32, 64, 128)
LI priviinga
> REPETERIREILSE, LSIE; APB HfH
B 16 BIT ARR T/E&#57758

et e8 R
17.3. {RINFEERIZE (LPTIM) IDRefEik

17.3.1. LPTIM {EE

LPTIM
Iptim_pclk ot & Cdlock d .
g Clock domain ptim_ker_ck clock domain
o)
o
o R
<
21 &
o Y L
o~
« LPTIM 1 >
Register s
Iptim_|pclk interface 5 16-bit ARR
g s A
o
< SNGSTRT v
g —
>
A » .
<« 16-bit
4 counter
[ e 7 L
< .
interface
Iptim] ker_ck
Igti‘n_wkup

17-1 (RO AT SR

17.3.2. LPTIM ERFIREHES
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% 17-1 LPTIM REH=2

Names Signal type Description
Iptim_pclk Digital input LPTIM APB clock domain
Iptim_ker_ck Digital input LPTIM kernel clock
Iptim_it Digital output LPTIM global interrupt
Iptim_wakeup Digital output LPTIM wakeup event

17.3.3.  LPTIM E{IfNA¢h

LPTIM BJLAfER SRS ERE TR
BT RCC #&5R, aILAFER AP MESITE R TAEEE (ZAT$M5SaILATE APB, LSI, LSE BT
) .

17.3.4. TapsnEs

LPTIM 16 fiit#88, MA— M AEREN 2 XSO ToResi=HIkal, Mo asso3Rbm PRESC2: 0134,
TRIHETRTERER:
2= 17-2 TR SREEL

Programming Dividing factor
000 1
001 2
010 14
011 /8
100 /16
101 /32
110 164
111 /128

17.3.5. TIfFt&azt

LPTIM RE—F{#ER timer 123,
B ESER: (HITRSERIET, MASEHTRET, BEENTREESRERAELE.
B ERIER: SRS —IMRESEHFR, 2XE ARR BERELE.
E(FRERURITEN, SNGSTRT fiW/RE 1.
— N RSB EREENTTATES. TITEESEZE, FHELX ARR Z R AR A= HERISH 20,

17.3.6. HiFa=E#h

PRELOAD fif#Z#l LPTIM_ARR 1728898 #53:
B 2 PRELOAD fif#E{i8“0": LPTIM_ARR FH{Fest(HIEHAEIZEIEH.
B 4 PRELOAD fi#i& 9“1’k : WEREREEELEZE, U LPTIM_ARR ST HRIERRERIIER.
LPTIM APB #0%1 LPTIM NiZZEEFARERIESHH, FE APB BN IS NI BN AT eSS
B, FE—ERER. EHIERERRN, YuBeXLSFest T HIEIMISIRIE,

17.3.7. {&geitAdEE

LPTIM_CR Zf7a&HJ ENABLE {URBT#RE/AE8E LPTIM NixiZ4E. B\ ENABLE {Uja, FEEEM
THERIT P BERERE LPTIM,
X LPTIM ZFRT, ZREEM LPTIM_CFGR # LPTIM_IER 257725,
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17.3.8. i1EIZEE (L INDANG

AT LPTIM_CNT H7RHINBEN, REEMIH:

SEEMNE:

FHEEMM LPTIM_CR 778300 RSTARE {\izHl. HiZfKEN 18, (HEEE LPTIM_CNT 7895
AR EATEN AT,

RLER, 77T AIEEEE LPTIM_CNT Z78s, W T 2 RIiZipRFERESER, SR8, #WAA
RizZHERTEN.

FEIENR:

o (FEERLSENIAT, FKELENI LPTIM_CNT; SEIRIEABEER LPTIM_CNT SH778809iH 844
R

£ LPTIM HERJ$hi5EHE PCLK/HSI B, i&E£57518) 2 RBABERIEEHE 5.

17.3.9. @iftEzX (debug mode)

LA debug 85, BURTF DBG 152 DBG_LPTIM_STOP IS5, LPTIM SiE 4k EET1E,
& ELIETIE,

17.4. LPTIM {KINFEEK

Z& 17-3 LPTIM REMEIHFEEIRIX 5!

(5 R
Sleep &BS0E. LPTIM interrupts cause the device to exit Sleep mode.
Stop &850 when LPTIM is clocked by LSE or LSI. LPTIM interrupts cause the device to exit Stop.

17.5. LPTIM Hlf
SR THIEME LPTIM_IER S/7a8R(ER8, ML Al Rl IREREE4 -
. BEIEHINFITA

ERUNRIE LPTIM_ISR H78 (RESHFFR) PRIERIREE 1/5, LPTIM_IER H1788 (hUfERESHF
#8) PRUBRIMARE 1, MAF=4ET,

A
EREEUTE

ik
SRS FRRAIRE(LPTIM_CNT) S EMEFHINEFFRAIAS LA (LPTIM_ARR), FlfirSER

17.6. LPTIM HFz=

17.6.1. LPTIM FRErFIRSSEFEE (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
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Res Res Res | Res Res Res Res Res Res gK ARRM
F r
Bit Name R/W Reset Value Function
31: 5 Reserved - 0
BNEH 7RI OK,
ARROK HfFHISE, LUBEINFITER APB BiZLX
4 ARROK R 0 g E ll_\iﬂﬂﬁsfif%‘_ 530
LPTIM_ARR WS EERINZEM. M LPTIM_ICR.AR-
ROKCF B\ 1 A&k ARROK #7i&.
3.2 Reserved - 0
BaiEH i
1 ARRM R 0 ARRM HFEHHRE, BRI EFER LPTIM_CNT &1F=5E
UL LPTIM_ARR Z17e8A9{E. M LPTIM_ICR Z{7=siY
ARRMCF iS5 A\ 1 T]i&k ARRM #rE&
0 Reserved

17.6.2. LPTIM 5835 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
AR- ARRM
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res ROKCE Res | Res CF Res
w
Bit Name R/W Reset Value Function
31: 5 Reserved - 0
BiESESFEIE N OK jBlRin.
4 ARROKCF RwW 0 FEIZAB N 1 85k LPTIM_ISR ZHZ88HHJ ARROK R
Ty
3. 2 Reserved - 0
& LA B InE
1 ARRMCF RW 0 SN E RIS

BEIZAIB N 1 8550 LPTIM_ISR 12287 ARRM Rk

0 Reserved

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
AR- ARRM

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res ROKIE Res | Res IE Res
RW RW
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Bit Name R/IW Reset Value Function
31: 5 Reserved - 0
ENEHEFREH OK hEfERE.
4 ARROKIE RW 0 0:ARROK FhfZEFH
1:ARROK Hlifr{shige
3:2 Reserved - 0
EIZNE R Iu AR R (e
1 ARRMIE RW 0 0:ARRM FHlfiEE
1:ARRM rhIfi{sERE
0 Reserved
17.6.4. LPTIM Eg&ZHFss (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 II_DORA{\EIS 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/IW Reset Value Function
31:23 Reserved - 0
HiEeaEiER
TINEAESH] LPTIM_ARR ZS{F2E8 IR
- PRELOAD RW 0 ﬂ/ﬂ_ \Eld b PTIM ?ﬁaﬁ%ﬂ;ﬁ‘,
0:8R APB BB hAEEHE 7
1B 1FRSTE5A0 LPTIM [EHALESRATE T
21:12 Reserved
ATEhFRS SREE
PRESC fBECEMDIMEEDINFRE. ©raILAR NS EAY
—NEE:
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 {RER, —EHO
17.6.5. LPTIM {EFISTFE (LPTIM_CR)
Address offset:0x010
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
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15 14

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

Res | Res

RST | COUN- CNTSTRT SNG | ENA

Res | ARE | TRST STRT | BLE

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

IS w 'w 'w

Bit

Name R/W Reset Value Function

315

Reserved - 0

EEEERIfERE

AT E 1705 0. 24 RSTARE & 1R, 3
LPTIM_CNT BYHIiEEGA OS5 FesSRs 58
LPTIM_CNT H178BHZA.

RSTARE RW 0

RS,

ZHEE 1, S0, IREN 1" B, WrEHE
LPTIM_CNT i+#FFeRLS 84, HTFSMNRELS

%, EREBERLSIER 34 LPTIM Rz AR 55
B (LPTIM iZETEFRTBER S APB BHIARE) .

iE: £ COUNTRST E#WmEHERA "0" ZAl, HER
BEBHIREN 1" BElt, MEESREHEIREN 1" Z
B, RQE COUNTRST (IE2&BEEEAN "0"

COUNTRST RS 0

TER 2R B EESR .

ZNEARAEN, ZME 1 BENEE T LPTIM,
SR TR ST ERNZAANE 1, WERRRAS
EF— LPTIM_ARR # LPTIM_CNT 257725 ILEC IRk T
BHITEEHELE. LPTIM IR RIS ESHE T
iE: X LPTIM R8RS, LEUABEE 1. SRHEEEED)
BE.

CNTSTRT RW 0

LPTIM BshER &,

ZEPHEN, BEEEE. 1ZME 1 BLARRKMET
B3I LPTIM,

i XE LPTIM fiERERT, IEAIAREE 1. ERHEGEG)

VA

SNGSTRT RW 0

LPTIM {8, B HR EFRE
O:LPTIM £/
LLPTIM {8

ENABLE RW 0

17.6.6.

LPTIM BalEEFSFaE (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 J13 J12 J11 J10 [9 s [7 |6 [ 5 [ 4 [ 3 [ 2 [1 [0
ARRJ[15:0]
rw
Bit Name R/W Reset Value Function
31:16 Reserved - 0 RE8, —EANO
15: 0 ARR RwW 0x0001 B&hEHnEE
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ARR £ LPTIM BB &IEE{E
3 LPTIM (FREE A R FT%Z ST 17a8

17.6.7.

LPTIM i+81257558 (LPTIM_CNT)

Address offset:0x01C
Reset value: 0x0000 0000

31

30

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

Res

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

15

| 14

|13 [12 J11 J10 |9 [8 |7 [s |5 [4 |3 2 1 Jo

CNT[15:0]

R

B

it

Name R/W Reset Value Function

31:16

Reserved - 0

15:

THEEsE

H LPTIM LARPRI A TAT, BN LPTIM_CNT FH77880]
CNT R 0 BEREIRATRAYE. RIMEXFER T, BLERTRIX
EEREHAFSERENA MERSER. ZSFIRIESR
ERUAEAHERERS, STLUAIERGRRE R &R,

17.6.8.

LPTIM H1F2a0R &

~ o v 320

Re
gis-
ter

29
28
24
23
22
19
18
17
16
15
14
13
12
11

31
30
27
26
25
21
20

LP
TIM

ARRM

OO X O

set

o
o

TIM

ARRMCF

A OX O

val

o
o

ARRMIE

00O X O

o

Oox o

PREIL OAD

PRESC [2:0]
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o nw 320

Re
gis-
ter

31

30
29
28
27
26
25
24
23
22
21

20
19
18
17
16
15

14
13
12
11
10

Re-
set
val

Or X O

RSTARE
COUN-

CNTSTR

SNGSTR
ENABLE

o

o

o

o
o

O kF X O

TIM

ARR[15:0]

val

OFr X o

TIM

NT

Re-
set
val

ue
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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, FEFTRESHNFEREREIANA.

18.2. IWDG FE4F14

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

|
|
|
|
: LS| 3-bit 4| 12-bit reload value |<—
|
|
|
|
|

18-1 IWDG 1EE
LiE@idF IWDG ZHEFE5(IWDG_KR)E 0x0000 CCCC, itH#EsFHAM OXFFF [T, AR
£2{8RY (0x000) , F~4E—PEAUES (IWDG &) .
AE{aIAT, 0x0000 AAAA BN IWDG key E117880T, IWDG_RLR (reload Z1788) BYEHMEREHENT
#EEP, IWDG AaF=EE1L,

—Bi517, N IWDG FEEH=LE.

18.32. TEHEIIN

PSR EFBZRERROIAINT T (IR TY) IRE TFIFFEH watchdog, T IWDG R EENERE, FFEINRE
IR EEIREZAT, IWDG key BFRnRHBXMNE, NWF-EESMIES.

18.3.3. @EHiBEFRA
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3277788 IWDG TS, IWDG EEH NS HIAEHIFEPH. WXL FENSEMMENSHANF, 15
OX0000AAAA INE;, BTFESIGHEIRIRIF,
WMRAD NS TS, BEREHSEFRNELEEH, KESERESIRIHFRMN.

AINRENE S ST 4E DBG_MCU I A TFE.

18.3.4.

18.4. IWDG ==

18.4.1. EASTFEE IWDG_KR)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
wilwilwIlwIlw]w][w] w il wlwIlwIlwIlwI]w]w
Bit Name R/W | Reset Value Function
31:16 Reserved RES - Reserved
Key {&.
B ARLA—ERIRTE) BB AiZE FES B\ OXAAAA, &N,
HITEESTTEE 0 Y, B HESFT4EEl.
15:0 KEY[15:0] W oxo0 | STTERTEE H i
0x5555: FaiFiaal IWDG_PR, IWDG_RLR Z1728;
OXCCCC: FRE& IWDG (MNERIER TS INASZ LY
wSFIRE) .
18.4.2. FRISREZFEE IWDG_PR)

Address offset:0x04
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res PR[2:0]
RW
Bit Name R/W | Reset Value Function
31:3 Reserved RES - Reserved
T SE.
I =Ry S un I R S b (=
BEYTZE17a5, IWDG_SR E1Z=80 PVU 470009 0,
000: 4 904®;
2:0 PR[2:0] RW 0
001: 8 O4A;
010: 16 955m;
011: 32 958m;
100: 64 551;
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Bit Name R/W | Reset Value Function
101: 128 54@
110: 256 947
111: 256 9957;

1

r

18.4.3. HERHFFER (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 H{ESEEEEE,
L@ IWDG_KR B1FSEE N OXAAAA BY, RL (ESEIEFTELEE
11:0 RL[11:0] RwW 0 R, MEETTEEINXAMETHRERITEL. B S EREE
itk RL (BFORT SRS SERITE.
HEY IWDG_SR.RVU=0fit, AREXISIFESHITIEHL.

18.4.4. IKEFFER (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 RVU R 0 ZHEEE 1, RPEEHEIEEEN. HNEERETHER
&, WIEEEEE.
B VM BT,
0 PVU R 0 ZABEEE 1, RBMOIMEEEEH. B INEEHER
&, WIEEEEE.

i¥: EEH IWDG_PR, IWDG_SR.RLR g, 551 IWDG_PVU, IWDG_SR.RVU 50, {BfEEF
IWDG_PR, IWDG_RLR[§, AEZERF IWDG_SR.PVU, IWDG_SR.RVU A 0, BJHEEHT FEAMCHD.

18.4.5. IWDG S1FE1s:
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~® 0w 20O

Re
gis
ter

31

30
29
28
27
26
25
24
23
22
21

20
19
18
17
16
15
14
13
12
11
10

OO X O

w
DG

KEY[15:0]

Re
set
val
ue

A OXO

w
DG

PR[2:0]

olo]o

O X O

w
DG

LR

RL[11:0]

Oox o

w
DG

RVU
PVU
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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 #22;
ZEHIhEE: LU master, AL slave
SIS AEEREE

> FRfEET (Sm) : Bik 100kHz
> BREEIN (Fm) : &K 400kHz
®  {EJ9 Master
> Clock F=4%
>  Start ¥ Stop FIF=4£
m  {EJf9slave

> AIYmFERY 12C Bt
> Stop fZRIAIL
7 RIS HtE
SHEFTIEIENY (General call) IhHEE
WESIREAL
> RIFAERRIREAL
> FfEETARESL
> 12C busy fr&fiz
B EIRIASA
> EHURRESR
> HBIHEURIEREIERY ACK failure
>  Start/Stop &%
g% (overrun) /X%, (underrun) (BFEFRALIKINRESELE)
BlIERIAT SRS TN RE
WS
IR A= ISR TN BE

19.3. 12C IngEhsiR

Y

19.3.1. 12C{EE
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Data register
SDA [] | Noise | Data
filter control
Data shift register

A

Own address register

SCLI: Noise N Clock
¢ fitter | d control
Clock control register

CCR
control registers
CR1&CR2 Control logic
status registers
SR1&SR2

interrupt

19-1 12C 1EE]

19.3.2. Rz ikiF

12C ZHFLAT IO PR :

o MAIXEEEL, (Slave transmitter)

o MiEUEEEZ (Slave receiver)

o FAIEEEET, (Master transmitter)

® HIZUIEEET( (Master receiver)

NMEXANER, BOTERERRFHEEIMNMNEIHRRIEREN, SFREEFLEEFLES, U
MERE R MR,
19.3.2.1. iB(Eik

{3 master, 12C #EOSalEuEER, Fr-ErES. BTHEIERSRUBIERERMFSE, FLUELE
FMHER, RIAFHFEIERMAERRE master &z FHRRIHEHEE.

YEA slave, 12C #EORERBIE 2RIMIE(7 £2)F] general call i, HFREMGIZEIFFEEZELEYT general call
HHFRSIREL.

HUERINZ 8 i (5770) #HTEMH, SAfERl. IR Start RHERY 1 MFhEMt, HiERAE master
BIURIE.

FE—DFHEmAY 8 MNETERFRYSE 9 NMTHERE, BT HREE— M EM(ACK) ERIET., S TE,
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SDA

19-2 12C B2 &&timil
ERUTTEREE RIS (ack) fi7, tBRTLASEER 12C Bttt (7-bit a3k general call Hilit) .

19.3.3. 12C 144k

19.3.3.1. {#HE/XH 12C #EER

12C RYRTEPIELRSCERIEIY RCC_APBENRL FfFa5HY 12C_EN T, ARETIRE 12C_CR1 Y PE {ifif
BE 12C 15k,
19.3.3.2. 12C RFEE

HIRSS (SDA) USRS ATEIERHRE 12C fREMY, HEXT 12C WFHETRE. X2ETS
I2C_CCR ] 12C_TRISE Z7728CHIAY,

19.3.4. 12C pER

ABRT, 12CEORRTIEE slave R, M slave IRIUHEE] master Rz, FESE—MERE
1%,

ATFEIERIRF, YRTE 12C_CR2 HFPIREZIERAYMANE. BARFIBRELREDZ:

RN/ 2MHz

PRIREX T /9: 4MHz

—BERNEREIASR, 1E SDA & HiRRIRItE, #IXE shift H7F8E, FHESCHAUMENE OARL i
general call itb3t(4N5R ENGC=1)18EVER.

12k N TR

12C EOEHBEHERFS — MR SN
jtbiit PUEg -

12C #FEOFEL TR

o YN5R ACK #IKMAE 1", MF=4—NRgshkiH
o TE(H-EI ADDR i, SIRIEE T ITEVTEN {i, RF=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 f{ff SCL, EZ| ADDR {i#fi&5kR, HERFFRXEIEESEAN DR HiF: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 DATA1 | A DATA2 | A | DATAN | NA P |

EV1 | EV3-1 | EV3 | EV3 EV3 EV3-2| EV4

19-3 WRIXESHIEIEFTIE

Legend: S= Start (#214%%14) , Sr= Repeated Start (EERVFRIASKY) , P= Stop (1ELEKM) |, A=
Acknowledge (MIRZ) , NA= Non-acknowledge (A@AZ) , EVx= Event(ITEVFEN= 1 FJF=4Hlt)
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, FiEZF/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 [, (ANRMIFTHRIRALZ 0) slave HEBIENEBBAIEFEEM SDA #2
WRIR=FT5F DR FHFes. 12C EOERKRIBNFTHEER T TIIEME:
o NRIRE T ACK i, WF=E—PNRIZhKs
o TR E RXNE=1, HISRIEE T ITEVTEN F ITBUFEN {37, MIF=4—/ b,

WNER RxNE # Bz, FEEZEKGIIISUEER 2RI, DR SEssRiE, W BTF AEN, 1556 BTF

(£ 12C_SR1 Z 555 12C_DR &H178%) ZAl, slave —H#H SCL, (WTE).

7-bit slave receiver

| S I Address I A DATA1 | A DATA2 I A | DATAN | A P

EV1 EV2 EV2 EV2 | EV4

B 19-4 NEWERRIEXFSIE

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledged, EVx= Event(with interrupt if ITEVFEN=1)
EV1: ADDR=1, J@id5%iE SR1, [5i SR2, LI ADDR HUiEE
EV2: RxNE=1, i DR HFe85Ti%
EV4: STOPF=1, Bd5ciE SR1 &f7e8, /55 CR1 HF=8LIH%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 FHfFEa+RY PE BahIMR
B 12C_CR1 57728 START 1A 1, FeAiStasiit
12C HRHRAVM NSRRI E D2

B REERTA: 2MHz

B REERXTA: 4AMHz
19.3.5.1. =4 clock

CCR EfFaslA EFHEITER, 74 SCL RSB FFEBEYE. BT slave AlgBAIK SCL{ES, 7 SCL EFHA
F=4f5, master 7E TRISE ZFEsFM&BERRTEIZSART, HSERESLH SCLIES.
— U8R SCL £FFEY¥, BEWE slave IEEHIK SCL B, SREPITEEE1ETE, HR SCL #ENEIEHE

¥, XEATHRIR SCL SHMER/NSEBFATE.
— WIR SCL Z2EHEY, SR HESRFTEL

SCPRE, BRI slave RRK SCL, M SCL EFHAF=4, 3 SCL EFHAWAN, XEMNRIGAEEEERE
LERTE)RY. XANEIEEAYRTIE)IS SCL A LEFHATIE (SCLAY VIH BUEHEN) BXEK, BNk SCLIMNERAENL
IREER, LARGS FERE T A APB R THY SCL R, RIBRIERAIRARTIERIEE TRISE 577884, A
PATCIE SCL _EFHRSERNME, SCL AUSRZEIRIFISRE,
19.3.5.2. FHASMHE

% BUSY=0RY, i®E START=1, 12C EOEGF=4E— Start &4, FIHEZE master iR (MSL #HE (D).
iE: £ master I MRE START (i, BELARIFHIERTE, BHE44E—1 ReStart {4,

—B%H Start £&{4:

o SB\#FEHEN, WIRIRE T ITEVTEN {32, MEF=4—/ ehiff,

master ¥ SR1 257788, B slave tbHES5 N\ DR Z57F88. (Transfer sequence EV5)
19.3.5.3. MHitHhEAZ %

FHE slave RUBHNEIE WIS Faa0XE] SDA L L,

o 7E 7 fiitiibiE (AT, EH—MEUEFT,

ZiIEF T —E X,

— 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 BB, TxE (U#HRRHERL, WRIKE T INEVFEN F ITBUFEN i, WF=4—/4 ik,

MR TXEWEN, BE F—REBIERIEGERZH, REEHIEIEFTTEI DR 57Fs8, N BTFKEHE
. 1E5B BTE (3£ 12C_SR12ZJ5, BE I12C_DR &7758) ZHil, 12C EEFS SCL KEFE.
KIS

£ DR SEZEHIENEE—NFNE, BITIRE STOP i~ — ME & (RNER EVS_2), %AfS 12C 12
OB EIEIMER(MSL LLERR).

¥ 2 TXE 8¢ BTF BAT, FEIERARZHHEHI EVS_2 4T,

7-bit master transmitter

S Address A DATA1 A DATA2 A DATAN A P

EV5 EV6 | EV8_1 | EV8 EV8 EV8 EV8_2

Bl 19-5 ERIXFMEXFFIE
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, iBiJiE SR1, HH DR HEFREHIE, SLIHZUATES
EV6: ADDR=1, i@idiE SR1, i SR2, SLIXFZNAAES
EV8_1: TxE=1, shift Z{7=% empty, ZUEZ1F=S empty, [@ DR Z77855 Datal
EV8: TxE=1, shift H57FE&A empty, HUEZFes empty, [ DR FH7855E Data2, ZMES
EV8_2: TxE=1, BTF=1, & Stop {i/Z{F=s, JfEH AW Stop iIff, TXEF1BTF #i5=F
Note:
1) EV5, EV6, EV8_1#1EV8_2 4, Hik SCLAYRET, BEHMENARHFTIHITE
1- 2) EV8 AR RIF I RIETHRAIHITREE. & EV8 KR A SRE MR F & RAITT

B%, MHEFEHEA BTF RE TXE, XF-ERNAFIRRIE T BiERE,
19.3.5.5. EiEYa=E

FERIEMHFNSRR ADDR Zf5, 12C #OFANERKERI, EIRIVT, 12C #OM SDA EIEUES
T3, FBEEREBASHFEREE DR FiFes. A8NFHE, 12C EOMRRBITLATERE:

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).
FEFETELERME, 12C EOBMEBEEIMERN(MSL A#ER).

7-bit master receiver

S Address A DATA1 AD DATA2 A DATAN NA P

EV5 EV6 | EV6_1 EV7 EV7 EV7_1

19-6 75i% 1. FEURIXESAORS
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, &£ 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 MRBENFHEE, U EARES (1) BEESE NA
2) EV5, EV6 S4, #IiK SCLIYERY, BEMENRHFIIHRITER
3) EV7 REFFISRESEIF D AREFTHREIITREE. £ EV7, B4R A S aiEmi = EmsTal
WETR, HFFER BTFE RXNE, XFERNAFIRMIE T EITEE.
4) EV6_1Ei#E EV7_1 B4 sequence MIELRIFTEHAN ACK ZEISSH.
Method 2: MG ZEMRAIASEE: 12C WPRHEMAPARRSNEER, HEFEAEDHN
FIiX/737%, DataN-2 igB#E, EUIE DataN-12Zf5, BIFWEAK (RXNEFBTF #HEN) . A5,
fEiX DR 577280 DataN-2 fil, ;5 ACK{i, LAHER ACK {iff DataN ACK ZRIfiEE. EtZ/E, X
DataN-2 Zf5, &f STOP/START {iZ, }fiE DataN-1, 7£ RxNE &fifF, iE DataN,

7-bit master receiver

I S Address | A I DATA1 | A I DATA2 | A I ID/—\TAN—ZI A IDATAN—ll A I DATAN-1 | NA | P I

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 ZHFRs{FH T DataN-2, shift H7F=8§FM 7 DataN-1 = > SCL fif
8: B LB EMERRIAIEE

— 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 f9fA, 1 NFHM 2 MFHHEK, ZERARNGES, SR

o 2 MFHEINRIIENR

— & POS #] ACK i

— %45 ADDR &I

— 5% ADDR {i

— BEFEACK{Y

— FFBTFHEN

— B STOP{i

— IEDRMIR

7-bit master receiver

S Address A DATA1 A DATA2 NA P

EV5 EVe | EV6_1 EV7_3

19-8 7374 2: N=2 R R RIERTRIRT 7
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, /tif SR1 Ff7es, B5 DR HiFes, imaixfL
EV6: ADDR=1, %¢iiE SR1 1788, /31 SR2 51788, ;5T ADDR if
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
o EAFHRITAIER
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— £ ADDR E4E, iEF ACKfiZ
— &% ADDR

— B STOP && START {i/

— TERNEREENE, R

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 788, BE DR &H7es, izl
EV6_3: ADDR=1, 5 ACK=0, 5tif SR1Z57788, /5L SR2 57728, ;55 ADDR i, £ ADDR#EEE, B
STOP=1
EV7: RxNE=1, i DR Z7728 3%
Note:
EV5,EV6_3 B4 HIK SCL AYKEEY, EEIFENAYIRY sequence HATER,

19.3.6. $BIRIKE

19.3.6.1. SRR
FE— MU ESEIEFHEREAE, 2 12C ORI MMNBRE LSRR AN SR EIR, AT
e BERR i BI'1’; MNRIZE T ITERREN fif, NF=E— i,
o fEslave HT: BUEWEF, BHRRHIEE:
— IR BT Start 44, slave INIR— Restart, FHEFhakE b4
— IR BSEHIRAY Stop K4, slave IRIEERWSLERHENE, ERTEGRERIEE
o £ master ##3{: B4R, RNATINHRIRERIAS. WEHRGREEEE R LELFRIER.
19.3.6.2. FIEKMI(AF)
LEORNEI—NTREART, FEMEHEIR. AT
o AF &N, WNRIRE T ITERREN fif, MF=4E—/ bl
o B ERECEI— NACK BY, WVRERHER:
— WNRELTF slave #H=,, BERRSL.
— WNRZELT master 18, HFRERM— 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 EOEFEIZFIMER(MSL AEER). H 12C BOEXTHE, WEXEER—MERTIMESHIMS
ik, {BEELAERBREE 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 H1728(TXE=1), WAEXE AR, IAT:
o 7 DR HEFSETHRI— N FHBWES R H
o FIFNOZFEE AL underrun IZ1TEIRAT, BWIRNEFBESRKEINEGE. RIXHRIIR 12C BErEER
ERRTIEIEHT DR H1Fe8

FEREFE—NFOR, YIREBMR ADDR ZFEESE— SCL EFHEZAIE A DR FH17e8; WIRAEEMHE!
X, WEKS MZEF S — R,

19.3.7. SDA/SCL ¥4l

o MR FCIFATHFREL :

— RIXEERN: QIR TxE=1 H BTF=1: 12C #OEERRIRIFITE AR, DECRMPEN SR1, AEIEEUE
SRS 785(DR 1 shift ZFE8E2TH).

— BESET: Q18R RxNE=1 B BTF=1: 12C EOERKEIEIREFTRASINHEAE, TUSEFRHE SR1,
RIRIEEIES 7728 DR(DR 1 shift H17as&R2HRY).

o YNRFE slave R HEEIEATHHEER :

— 915 RxNE=1, 7HEWEITNF18I DR IEKEWIEL, WAL overruniz(T. BEEINSEE—NFHEKX.
— IR TXE=1, TEVRRIE T NFHZIRENIEMEIESH DR, NAL underruniz(T. HERNFHEHES
K.

— IR EE B hs=aEHl.

19.4. 12C HlR
7= 19-1 12C FhifriEk
FRRTER(4 EHRE AN =i (V]
FEIMIE &R1%E(Master) SB
e &% (Master) 8 i1t ILHEE(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 HF28
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'Il;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, 12CHTFEMIRE. EELREM
B, EHR 12C 5 IMBREN, RERTHIR
15 SWRST RwW 0 0: 12C AT EMIRE
1: 12CHEBRATFEMRE
iE: ZAATLART error 8 locked JAZSAIEHTH]
g8t 12C, W BUSY i 1, ERL ENIREE
MZYE LE RS,
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
FEMNERT:
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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: HEEERE, FERRSE (FFREEBnh
#%| master mode)

NOSTRETCH

RW

ZIERIHER (Slave) .

2 ADDR 5 BTF iR S ERIRS, %A T slave
IR, BEIEENL

0: FIFATEPEL

1. ZIFRHEER

ENGC

RW

T RBIENUfERE,
0: Z)Fr4EFENY, LA NACK Rzttt 00h
1: ST, LA ACK MERzitsiE 0oh

5:1

Reserved

RES

Reserved

PE

RW

12C tRIRYERE,

0: b

1: 12C {sEgE

I NRBRIZAANERETHT, TEHEER
HERfE, 12C ERERAFIRETRRE.
BFAEENERE PES0, FRrARINHESEER.

HEERIT, BRERZAE], BABEERIZNL

it: ZRET STOP/START i, EREMHBIRIXMMIZET, BEAEHRITEMEN 12C_CR1 HIEEE, SNET

BESEs 2 RIRE STOP/START {iL,

19.5.2.

12C $HIS57558 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
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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

ITERREN

RW

TR EPRAERE.

0: ZEIEEEIRAHT,

1: SeERERPET;
ETFIRMT, BrEizhl:
BERR=1

ARLO=1

AF=1

OVR=1

PECERR=1

7:6

Reserved

RES

Reserved

5.0

FREQ

RW

12C TREERAT PRSI,

WARFE APB B EPSERAY(BRCEIZ S 7es, LIS
5 12C thSGRBNEWE setup A hold BE],
RANSIFENZERSAER 4MHz (AR, BD
100k) . 8MHz (400k) , RASRERRTHED
1 APB RTEhSTER,

000000: Z)F

000001: %)k

000100: 4MHz

010110: 24MHz
X 110000: Z£|F,

19.5.3.

Address offset:0x08
Reset value:0x0000

12C BEHHEETESE 1 (12C_OAR1)

15 14 13 12 | 11 10 9| 8 | 6 [ 5] 4] 3 211 0
Res Res Res Res | Res Res Res ADD[7:1] Res
| | [RW [ RW [RW [ RW | RW [ RW
Bit Name R/W Reset Value Function
14:8 Reserved RES - Reserved
7:1 ADD[7:1] RW 0 EOMIEY 7~1 {37,
0 Reserved RES - Reserved
19.5.4. 12C #iEF1FEE (12C_DR)
Address offset:0x10
Reset value:0x0000
15 14 13 12 11 10 9 8 7] 65 ] 4]3]2]17]o0
Res Res Res Res Res Res Res Res DRJ[7:0]
RW [RW[RW]|RW [|RW [ RW [ RW | RW
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Bit Name R/W Reset Value Function
15:8 Reserved RES - Reserved

8 [fEESFae, C R NRBERREM MNMHEIZAY buffer $£F3

—Mtht, SBIRTFERIRKEIREYE (RX_DR) | W

BERERSDEAIEIE (TX_DR) ,

ARiLEEE

YE—FTHZE DR EHFE0 (LFREZ TX DR) , B

iEshEdEER. —BEERFE (TxE=1) , MNREERAT

BT EERIEIES N\ DR 57788, 12C EHIGIRIF

ELZRYEUETR.

EugEsEst

BEIRF NSl DR 5788 (SEFRZ RX_DR)

(RXNE=1) , EEKEIT—1MFT (RXNE=1) ZAE

HEUESFae, BInTSCHUESHEHRRIL,

i

1) Fslave BT, MRS copy HEUES 788 DR

2) BHAMIESHEE (AR TXE=0, {BEEBANEHESS
P2=))

3) IR ACK fKRTRL ARLO =14, HKEIRY
FHAREM copy FIFUESFaRE, EILAREER

7:0 DR[7:0] RW 0

19.5.5. 12C IKEFF2E(2C_SR1)

Address offset:0x14
Reset value:0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re Re Re Re OVR AF ARLO BERR TX RxN Re | STOP Re BT ADD S
S S S S E E S F S F R B
RCW | RCW | RCW | RCW R R
0 0 0 0
Bit Name R/W Reset Value Function
15:13 Reserved RES - Reserved
. =
12 PECERR RC\WO ]
SNE=7YN="7 i
0: Fid#/KEK;
1: BITEIRE.
= NOSTRETCH=1 B, TEMER MZAHE
1 OVR RC.WO 0 H FEMNER MZAIARE R

B,

R PHREI— ISR (845 ACK
MNERKT) |, BUESEEEENNEIRRBIES,
M= T E RS,

252/308



PY32F002B &% F-iit

Bit

Name

R/W

Reset Value

Function

ERFRAPIBELE—NHIFHR, ARE
HHREBIES NSRS R, BT RERRE
PR,

ZBHES 078k, B PE=0 RIFRRE(4E
T NRSIESFRNSRERENEIFERE
SCLHEFG, KERIEIRRAMEN, FRE
CRISAYIENEEIR,

10

AF

RC_WO

IVE=S S/ A

0: REMNEXRM;

10 NELW.

LRBRENER, BHEEZSFR.
ZBHES 078k, B PE=0 RIFRRE(4E
3

ARLO

RC_WO

fEEEX (EER) .

0: RBEMNUENPEER;

1: HEUEHRERESR,
HROXENDENEHIE S — VAT, B4
BEMZE 7S,

ZAHRKEE 078k, St PE=0 FTHEHS
£ ARLO S f5, 12C EOEFIEEIMER
(M/SL=0) ,

BERR

RC_WO

R RS,

0: FolRtaelE S L&A,

1: EIREEELLRA .
LEMENZESRIGEINSEFLILR G, BHg
ZUE 1,

ZHRERES 078k, SETE PE=0 BYEEHS
3

TXE

HESFHRAIT (RIER) 58

0: HUEHFEIF,;

1: ESESREIZ.

HERXEUER, SUESFRATINZAME 1,
ERIEMI AR EIZLL,

R SHUES DR HFesnhabhxiiL, sERE
—MERSEIERMS, 52 PE=0 I HREHE
wiEkR.

WERBEI— NACK, B F—1MERIENF RS
PEC (PEC=1) , ZfIAHKE(L

T AEASE LM ERENEIES, HiRET
BTFRIENEHE, EAREERR TXE iz, EJ9ltbhS

RXNE

BIESEEEET (BRIaET) 1R,
0: BUESEFEEAT,
1: HESERIEE.
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Bit

Name

R/W

Reset Value

Function

ERET, BEIESFEEANT, BUiZSF
25, TERWUIEUENES, 1ZBHFs B,
RIS B ERIBRZE 7S,
824 PE=0 ATEEE(4ARR.

iE: HIRET BTFAY, EEEUEAREEMR RXNE
i1, EALREIESFEH.

Reserved

RES

Reserved

STOPF

FIEEMENR (AER) .

0: ZBINENSLER;

1: RNENEIESRM,

E— M NEZE (JIR ACK=1) , SNREHER
Z ERANEIEIERMAR, BHSIZAE 1.
BRHEEN 12C_SR1 7788, X 12C_CR1E=F
BNSIREEBRIZAL, X PE=0 BT, BHE
BRZAL,

i¥: EUEI NACK f§, STOPF A&l

reserved

BTF

FOERE RIS,

0: FHERMARTH

1: FHERMINER

ETIIER FMEHEEIZS 7R (X slave 18

=, NOSTRETCH=0FHJ; masteri&z, 5

NOSTRETCH %) :

— BgEt, SWEI—NEFED (88 ACK Bk
M) BEHESFTHFSEREIELRN

(RxNE=1) ,

— RIER, H—NEBUERLZEAX, BEUE
BESREREENFEGE (TXE=1) .
BIHEE 12C_SR1 FHiFesla, WHUESF=S

HIERERIEEERIZA, HRE—DMRIBTHIE

WEHE, 3 PE=0 BT, HEHER.

i

FWEI— NACK f5, BTF (UARENL

ADDR

HNFEMARIE (FEEL) Attt (AER) .
ERHEEN 12C_SR1 1788/, BIEI12C_SR2 3
FRRIGERIZAL 2 PE=O R, HIEE4ERR.
RulitPCEE (Slave) :

0: HuHEARPCECES BRI ;

1: WEIRIHELEOTRD,

HURIRIMIELES OAR Z517E58) general call ith
RS, BB EROZAL

Note: 7£ slave (R T, EFHITEENEE
sequece, BJFE ADDR B[S, 5TiE SR1FF
2%, BIE SR2 FHfF=s.

fthite &% (Master) :

0: HMHFRIEIRBER,

1: HBUERIREETR,
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Bit

Name

R/W

Reset Value

Function

7 [T, USRI ACK byte [FENL,
Note: TEIIEI NACK [5, 1ZBFEEASHENL

SB

Eafirs (FER) .

0: RAKIEEIFEM

1. EBRFHeERE;

—HRIERRFME, BZ5FR.
—ARHEER 12C_SR1 Ef7asla, MRS FaREY
SERMERERZAL 8= PE=0 B, HEHS

19.5.6.

Address offset:0x18
Reset value:0x0000
Note: BDff ADDR #R&AEIE 12C_SR1 FHFsREMER, X 12C_SR1 Z/5HIE 12C_SR2 FHFss, BT
ADDR Rz, B, (XERM 12C_SR1 FH17EAY ADDR (K E{Us#E STOPF A=, 12C_SR2HF

257 WL,

12C IKBZ1FE 2 (12C_SR2)

1514131212 ]10] 9] 8

Res

Res

Res

Res Res | TRA | BUSY | MSL

GEN-
CALL

RIR|IR|IR|IR|RJRI]R

Bit

Name

R/W

Reset Value

Function

15:7

reserved

GENCALL

TR (MRSE)

0: SRWCEISHEmEnL et ;

1: ZENGC=1RY, WEII #EIFIUAYBIL,
Lt —ME LR — N ESRNCIA KT,
8 PE=0 Bt, BBk E7es.

Reserved

RES

Reserved

TRA

RIEIEWIRE.

0: BKEIEUE

1: HUEERE

EEMIHERNBRNGR, Z5FaaiRiEitit
FEHH RIW (ERIRE,

LIMENEIESRA (STOPF=1) , EREEEME
A%k, HESLMRESR (ARLO=1) |, BH
PE=0 Bt, TB{HBFRZEIFER.

BUSY

REATIRE,

0: FERG ELEUREN

1: fERE LIEETEIRER

ZiailE] SDA 8%, SCL KB, E4E(L
LIGNE— MRS, BEEEE.
ZEFee N RRIEEH TR GRET, X0
W (PE=0) RHZISRBAEER.

MSL

BN
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Bit Name R/W Reset Value Function
0: slave
1: master
—SEOGTERR (SB=1) B, BHER
—HR% FONE—MELESRM (STOPF=1) |
fhEEX (ARLO=1) . =¢34 PE=0RY, WA
19.5.7. 12C B¥p=HIZHEFRR(12C_CCR)

Address offset:0x1C
Reset value:0x0000

15

14

13 12

11 [ 10 |

g

8

| 7

6 | 5 ] 4] 3 2] 11o0

F/S

DUTY

Res Res

CCRI11:0]

RW

RW

RW|RW[RW] RW | RW

RW|RW [ RW ]| RW [RW][ RW | RW

Bit

Name

R/W

Reset Value

Function

15

FIS

RW

12C (%R,
0: tMEER
1: PR

14

DUTY

RW

PRIEECATHY S ZSEE,
0: PEET: Tiow/Thigh=2
1: YRR Tiow/Thigh=16/9

13:12

Reserved

RES

Reserved

11:0

CCR[11:0]

RW

LU ]

E:

IREARAEET FRIRS SEH DR (E&
) .
ZDMEH AT IREEETTRY SCL B,
TR

v
v

FVFRERIER/IMED 0x04, TEHUE DUTY 18
I N EFRIS/IMES 0x01

Thigh=tr(scL)+Htw(scLH)
Tiow=tr(scL)+tw(scLL)

XEFER BT IERS
REH PE=0 B4 BEECEIXE7ay,

o HREE:
v

Thigh=CCR x Tpclk
Tiow =CCR x Tpclk

DUTY=0:

Thigh=CCR x Tpclk

Tiow =2 X CCR x Tpclk
DUTY=1(9iXZ! 400KHz):
Thigh=9 X CCR x Tpclk
Tiow =16 X CCR x Tpclk

19.5.8.

Address offset:0x20

Reset value:0x0000

I2C TRISE &F1F&8% (I2C_TRISE)

15

14

13

12

11

10

5 4] 3] 21710

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

TRISE[5:0]

RW | RW [RW [ RW [ RW | RW
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Bit Name R/W Reset Value Function
15:6 Reserved RES - Reserved
EREAVERER FTRIRX EFEE (FER) .
XL RAZIREIE master mode T, SCL iR
EIEAVEAISFERATE., XEFMEVERNETRIS SCL
EFHoiEEERTEIZ />, SCL #RReiRE—NMaEm
XEEATIINTIRE S 12C BB ERA B
SCL EFhTE], EILSHESN 1.
5:0 TRISE RW 0 fign: TRERRPRAITF SCL EFHAEYEA
1000ns, HNERTE 12C_CR2 257758 FREQ[5:0]
FHEZET 0x08, Tpclk=125ns, Ml TRISE Ffg
&9 0x09 (1000ns/125ns=8+1=9) ,
SR ER A LANNE TRISE A,
WNRERF L, NIEEEHEES BN TRISE,
LURBR thicn 224,
i 3 PE=0 A 8EIREIZE7ES.
19.5.9. 12C HFEMG
Offset Register DI S22y DS | oo | ~|lo|lw || o« 4o
— = & O
) wlx | & x|l pd Q| o
12C_CR1 x olo | |<|ol 2|z i
0x00 = L1215 |h|zad| g
Reset value 0 0 0 0 0 0 0 0 0
= .
> a2
m i :
ox0s | 12C_CR2 - . ayupnyr FREQ[5:0]
Reset value o[o]o o] o] o] o] o[ o
ox08 | 12C_OAR1 ADDJ[7:1]
Reset value o] o] o] ol o] o] o
oxto | 12C-DR DR[7:0]
Reset value 0 0 0 0 0 0 0 0
o ol | | w o L |
LL — 04 Z (@] = ()] [aa)]
ox14 | 12C_SR1 3| < TluEX e m| Q|
Reset value 0 0 0 0 0 0 0 0 0 0
o >
Z < n =
o (%))
0x18 12C_SR2 |(-.I')J E = r::a) =
Reset value 0 0 0 0
n | B
oxic | 12C_CCR T2 CCR[11:0]
Resetvalue | 0 | 0 o] o] of ol o]l o] o] o] o] o] o] o
ox20 | [2C_TRISE TRISE[5:0]
Reset value O| O| O| O| 1| 0
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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

> XORENEER TR
B ERSHIRETR
CTS &
BEEES7R%
el lSts 52l
iR
IR
DRI
UoRUEIES
m ZOMERSEE
> ANERMEHEARIUES, NHAERBEIUAGRENMRTIUREE . BT =R UA RS

N
©
N

VvV 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 EEHAIET TR, (7 Start (A0 Stop i EiRBETHRKT, REERERTUERE—
HARADEH—MIEBE), HERTLAE RX LRIZSHEN. XAILARSREHI RS FasrI/ N EBiR S (Fian
LCD I&zf=R). BIFBEAAIRIEERE 4 eI dRIERY.

T3 ER R R E:
B nCTS: BlfRiE, EEERY, EARiEERERMNEN T RAEIERE.
B nRTS: RiXiEK, ERMEBF, KR USART /EEIFEEEE.
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PWDATA PRDATA
Write DATA REGISTER(DR)
cPU 1l cPU 1
Transmit data Receive data
register(TDR) register(RDR)
TX — /DA [* [ ﬂ
R 1. SIR
EDDEC Transmit shift register —{ Receive shift register
BLOCK 7y 7Y
GTPR
GT CK CONTROL ] CK
CR3 CR2
‘ SCEN‘ NACK‘ HD‘ IRLP‘ IREN ‘ ‘ LINE ‘STOP[l:O]‘ CKEN‘ CPOL‘ CPHA‘ LBCL ‘
CR2 CR1
USARTAddress ‘ UE ‘ M‘ WAKE‘ PCE ‘ PS ‘ PEIE ‘
RTS [ J—| HARDWARE ‘ -
FLOW
CTs CONTROLLER
l v y Y \dl Receiver
_| TRANSMIT WAKE | _| RECEIVER dlock
"] CcoNTROL UPUNIT | CONTROL
CRL SR
‘ TXEIE H TCW‘ RTSE‘ 'DLEl% TE‘ RE‘ RL\?I SeK ‘ cTs ‘ LBD ‘ TXE‘ TC‘ RXN ] IDLE‘ ORE‘ NE‘ FE‘ PE ‘
(A
USART INTREEUPT
CONTROL
USART_BRR
TE — ™ TRANSMITRATE
CONTROL
—{ /16 ‘ ‘ JUSARTDIV %7
‘ DIV_Mantissa ‘ DIV_Fraction
fa i 15
(x1,2) 4 °
RECEIVER RATE
RE —*> CONTROL
Conventional baud rate generation

20-1 USART #ZE&|

20.3.1. USART $51iEmid

FRAILUBIRIE USART_CR1 HF=aPAI M (i, %EEpk 8 8¢ 9 . FEdeiafuHAiE, TX EMbTERESF,
AR TR,
FRFFSHANNTTEMH 1AM — P 2EEW, EEIREE S 7 HIRIN T —aIF G TR E
BT ELIEAIUE).
AR SHEAAE—MUEHRRSERE 0 (BIFELEERE, 12'0). EMARSERE, RiXEHEE
A 18 2 MELEAI( )RR EREIANL,
RIEFHRA B —H BRI R £ IR, JRERFIRWERAIEREN D BIBENAY, DBIAEFERI T,
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9 bit word length(M bit is set),1 stop bit

Data Possible
frame parity Next Next data frame
Start bit start

bit | sito [ sitr [ si2 [ sit3 [ sita | sits | site | Bit7 | Bit8 [srop | bt

bit
Py
Clock 1L

Start

bit
Idle frame 4
Start
Break frame f
Stop bit |_

bit
** LBCL bit coptrols last data clock pulse

8 bit word length(M bit is reset),1 stop bit

Data Possible
frame parity Next Next data frame
Start

bit | sito | sit1 | sit2 | sit3 [ sita | sits | sits [ sit7

it start
| Stop bit

bit
ClocK '_**_L

Start

bit
Idle frame 1
Start
Break frame | i
Stop bit |_

bit
** | BCL bit controls last data clock pulse

20-2 FKIRE
20.3.2. A%

RIXFRE M MAPRERIX 8 Uk 9 AVEUET. JRIXFEEM(TEMIRER, RIEBFFRPIEEE
£ TX I i, HENAIRT Rk CK B L.
20.3.2.1. FE¥RIE

£ USART &IXxHAE], £ TX S LB HEIRENIREENAL. EILEIl USART_DR HFsREa 7T —1
WEBR G RIEBAI S Fas 2 BNE s,

BN FRZAEE—MEBFRNEAG; ZFIRENELLR, EBTEE. USART XIFSHELEAAYED
&: 1% 2 MFLEAL,
E:

FEEUIREMEARIAREENI TE (7, BNEHEIR TX I ENEUE, BARERITEESEETE. EEERNS
RIEUEREEXR,

TE (U#ENE B RE— P2 H,
20.3.2.2. AJECERYS L

BEE NN FRIARERELE AR LABIS 65 7S 2 B967 13, 12 #{T4wiE.
1) 1ML ELERIERIEIAE.
2) 2 MELEA: ATRTFEM USART 1R, BRI ARIATE AR,

SREIE TIELERL
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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 | si2 | sits | sita | sits | Bit6 | Bit7 | g0

bit

Start

b) 2 stop bit Data Poss?ble Next data f
frame parity Next Nextdata frame

bit

it
| bit| sito | sitr | sit2 | 83 | sita | sits [ site | 8it7 | 2stophi

t L |

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—NTRMHERSE—REIRLIX.
6) IEERENEIESH USART DR BHZ2R(ahiESE TXE i), ERE—EPENBERT, ME8MIRE

REEES LR 7.

7) £ USART_DR HFSRHTEARE—IMIEFE, £FF T7C=1, BRI —MUEMAIERER, SFE
KA USART EiREHNEFIUEN 2RI, FEMAMERER, BRFARE—XER.

20.3.2.3. BFEPIEBIE

BT TXE (S RE I EES 7SR ERTAMAY. TXE AEHRIRE, B*RA:
HIECEMN TOR BXERFFRE, SERXEETHA

TDR HFafin=s

T SUET LIS USART DR SEEMASE S ScaIlEEE

SNER TXEIE (IR E, ARSI =E— .

WNERIET USART IEFEAIXEUE, X USART_DR HEEMSIR/EIEEIETHE TOR 57788, HELRIEH

ORI C AR S IR TR,

WRIEAT USART ;@ EERIEEUE, T HIRZE, X USART_DR 7SR EEECEUERHE S

7e8, BUBERMFS, TXE ARZEMEELR.

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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2. 5—X USART DR Z7FE8,
iE: TC A LABIHHXES 0%kiEkR. WEETAXRIEFESEPSBEEN MER.
1dl
preanible Frame 1 Frame 2 Frame 3
Tline HEEEEEEERSENEEEEEEEEEEEENEEN
Set by hardware cleared Set by hardware cleared
TXE fl —/ by software by software
ag /—\ r\ Set by hardware
USART_DR| FL X F2 X F3
TC flag K E /‘
\ / j / Set by hardware
Software Software waits
enables the Until TXE=1 and writes F2 TCis not set TC is not set TC is set because
USART into DR because TXE=0 because TXE=0 TXE=1
[
Software waits Software waits Soft it
Until TXE=1 and writes F1 Until TXE=1 and writes F3 oftware walts
. . Until TC=1
into DR into DR

20-4 TC/TXE behavior when transmitting
20.3.2.4. BRI TS
%%%%&MWMH%%—&E%%W
. (M%%#%ﬁ—usm&ﬁ—

7AY U

20.3.2.5. THFS
E{I TE B8 USART EE— N URMEI RiX—

o

USART AJLARIE USART_CR1 B9 M i3I 8 {irak 9 {UAYEURE=.
20.3.3.1. FFEAGS

£ USART e, WNERHFEAH—MFIRAIRIERRS, BBAFIASMTNEI—NEERAL. ZF58:
X0X0000

Z PRI,

20.3.3.

1110X0

263/308



PY32F002B &% T-/iit

RX state Idle Start bit |

mtmmmmfm

sample 10 11 12 13 14 15 16
clock | :
.Sample. .
| values | i i

ENRNR S TR TR DENE NN YO

11 12 13 14 15 |l6

ame 11410

clock

6/16

7/16

< >

7/16

A

One bitﬁme
1

1
i
11 1 0 X 0O X 0O X 0O 0 0o 0 X X X X X X

Falling edge At least 2 At least 2
detegctioﬁ bits out of 3 bits out of 3
at 0 at o0

20-5 FFEARAGT

MERZFFIATEE, BBARKIRER HERAUNHE R SRR (R BIREA) FF TG, R 31K
HERER0(TESS 3. 5. 7 RIMIE—IRREE, FIESE 8. 9. 10 IETIRRIFESA'0), NFAMEIRIAR, XAt
IRE RXNE RGN, Q1R RXNEIE=1, F=4-Hik,

WMERFR 3PNFHFERENE 2 NR0(5 3. 5. 7 RIAIRFAMSE 8. 9. 10 fIAIRIFER), BRARSIARIIA
=R, ERRIKE NE IREIREAL. MRAEHBXNEY, NPIERBAATIERE, BKEE<ERI=H
REFREIRELD).

MEBEE—IR3NRERENB 212 0(%F 3. 5. 7HASRERTE 8. 9. 10 (ASRER), APARIERI
REBEMH, (BEKIRE NE BFIREAL
20.3.3.2. FHEI

7£ USART #ZURE), $URNRIEEMETM RX s, EIEXE, USART_DR EHFEESHE T
BT SR ST E.

BELE:

1. ¥ USART_CR1 Z7728f0 UE B 1 3KE5E USART,

2. #@F2 USART_CR1 {9 M fIENFK

3. £ USART_CR2 RS LRI MNEL

4. FIFRASERE51758 USART _BRR &R EHIRIE R,

5.1%E USART_CR1RJ RE fiZ, #IEIEUILES, FEFASIEIRNL

H—F R

o RXNE (&I, TRIBMNESFRIASHEERE RDR, RGIER, HIECAWEKFETLBISER(EE
5Z2BXNERIREG

o MR RXNEIE (IR E, P4,

o TERIHEINEGUEINEER, BEHEHER, HRTIGHERT
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o ERZIMEETNE, HMXMHE USART_DR FH17a858hXd RXNE {iiBkR. RXNEfRGHAILUBIXMNES 0 35k
imfR. RXNE WE F—FfHRNERIMGES, LA RIEHIER,
TR TR, REAMIANIZIEN. MR RE ERKERES, ARIFHRRKER.

20.3.3.3. BRFF IS
el Bl — AT IRRY  USARTAS MBI E— e o B

20.3.3.4. FHES

SRR, ENELRAENEIE BRI —R, (BUR IDLEIE (R B4 —1 i,
20.3.3.5. iR

WNER RXNE B&BHEM, NIEKEI— T/, WAERHER. HUERBEH RXNE (iREEE18ENE
([Z7er¥e2E RDR HFes. RXNERCEREKEIBNFOEMEMN. IRT—IEIESHKE], RXNE
ISNREERN, HHERFE.

YRR
e ORE f\# &1,
e RDR ABHEAEEK. 1E USART_DR FHiFea{38e5 RIS cRIRVETE.
o BUFFETLRINABSEHES. BEERENEUEEEX.
o WIR RXNEIE IR B8, EIE #WiRE, FHiF=E.
o FFHATIT USART_SR #1 USART_DR Z7ZesHiEiefE, SIS ORE {i
I8 I OREfE(IRY, RI\EDVH 1M IREEEEK. ERFEIEE
o 1R RXNE=1, t—\"BEIBAERZIZTFes RDR £, AILIMIEH,
o fI:R RXNE=0, XEWKE I— M EXLUECEWiEE, ROR BRRAFRATIE, N E— M EXEUEE RDR
PRI E R R EF A (R E KA EUERT, WWHMIERATEARE. TEEFYIEAE({E USART_SR 57788
1758040 USART_DR i) Z [B) BN EIFREHE, tiMERBrTseRE.
20.3.3.6. IR EHEIR

FRITREFERARESERIY, B XA SRR S R TEHIEIRS.

1 1

1 1 1
ledvalues ' ! ! ! ! | |
1 1 1

1 1

Pttt ttrtd

1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1
RX line ! | R T T R P
! : 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1

A--F-----
[

=T
gl

O N A

clock ! :l 2 3 4 5 6 7 :8 9 :10 11 12 13 14 15 :16 !
P Lo 6/16 .
I R R S I
E EA ;One bitflime I
& 20-6 taMINR AR RIEERAEE
7= 20-1 1A RIEURESRAE
KifHE NE K& UGB HiEEME
000 0 0 Valid
001 1 0 Not Valid
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KifHE N[ ¥ EUIRGEIE HiEaME
010 1 0 Not Valid
011 1 1 Not Valid
100 1 0 Not Valid
101 1 1 Not Valid
110 1 1 Not Valid
111 0 1 Valid

LRI A -
o 7£ RXNE {9 EFHEIRE NE 17,
o TR MBI T 175151 E] USART_DR FH1Fs8.
o ERNFUBEERT, RETMIFE. A, EA NEIRELF RXNE IFEAZRINHWIRE, RXNE
BreErhli, EZEPRBERRT, MRELKIRE T USART_CR3 FHFesH EIE i1, Br=E— .
S USART_SR, FBiEH USART_DR E7728, 155k NEfRENAL
20.3.3.7. Mg
B NERAERGNZEIEER
HT{ERS LHABRSNERR, EIEAESEEENRE_ KGRIk,
SEIRAANEIRT :
o FE (U#FIEHEIR
o FTEIEMN IS FEaE1XE] USART_DR Z7Fs8.
o TEERFTIE(EHT, IREPUT4E. A, X/AMIFI RXNE UENERE, EEEF-EFi. ESE DS
SIBERT, W USART_CR3 FHfFea EIE A ENANE, G4,
IREHATXE USART_SR #1 USART_DR Z77E8MiEiRE, TSI FE i,
20.3.3.8. {EUHARRI I B BB RAYS L (s
B ERER TR ERYE LU RS LN T LUBIT S5 5178 2 RORHICRECE, EIEERRN
B, BILAR 18k 21
B 1MELEAL: XF 1 AMELERIAOSREEESS 8, 55 9 F15E 10 KA LT,
B 2B 3 2 MELERRIRERES —ELLUAIEE 8, 55 915 10 NMRERTMM. RE—
ELEAHEAEE R — MR, ERINSEHIRE. EFNMELLUABEMER. 5 —MELE
RILERAT RXNE FRSSHis B,

20.3.4. SERATEANTE

D ERAS R LRI BN R X BRI RTE USARTDIV RUEREF/ NS 1Z 28 PRYERNR B RER.
Tx / Rx iB4FE =fCK /(16*USARTDIV )
XERRY fCK 2LEIMERIRTER USARTDIV E— NSRS, X 12 fIAYEIZSTE USART_BRR
7R,
it: HEANUSART_BRR Zf5, BIFRITEEESWRITRSFaatUi a8, Alt, A1EEBEHT
AR R R B eV E.
AEM USART BRR ZF2E(E183) USARTDIV
Bl 1:
YNER DIV_Mantissa = 27, DIV_Fraction = 12 (USART_BRR=0x1BC),
UK
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Mantissa (USARTDIV) = 27

Fraction (USARTDIV) = 12/16 = 0.75

FrLA USARTDIV = 27.75

5l 2:

3K USARTDIV = 25.62,

IE=R

DIV_Fraction = 16*0.62 = 9.92

BIEILAVEEELE . 10 = OX0A

DIV_Mantissa = mantissa (25.620) = 25 = 0x19

F=2, USART_BRR =0x19A

5 3:

EK USARTDIV = 50.99

MAa:

DIV_Fraction = 16*0.99 = 15.84

BIZTRYEEUE . 16 = 0x10 => DIV_frac[3:0ligtH => S INEN NGB
DIV_Mantissa = mantissa (50.990 + #{i) = 51 = 0x33
F2: USART_BRR =0x330, USARTDIV=51

R Frclk=36MHz Frck=72MHz
ETREESFR BT RS FH

= Kbps SEFR = % SEFR 1= %
Fs p SChR i == (%) X (e == (%)
1 24 2.400 937.5 0% 24 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% 230.769 195 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 NG NG NG 4500 1 0%

iE: CPU BRI, NE—SERITRINREDIR, TLAXRIRYRETR EIRATLARIXEESE.

20.3.5. USART ERRZE

RESBARITRSUEZW/INT USART REERIEREEE R DAGEE, USART SRS A BEIERIET
F. FIMXETHRIERS:
DTRA: HTARIESRREM RN EERERRIR%RAIZN)
DQUANT : R = imi R4S R EEE = ERNIRE
DREC: EissimikzastIRit
DTCL: HTFEtis~ERNEN(BE A TIARTERRESERNIF, SHERREHRNFZEN
A—EERTER).
FEHE: DTRA + DQUANT + DREC + DTCL < USART 1ZINEENBZE.
MNTIERRIEE, USART BRKERHNBSEESFTRARSZIRN, BRET FiREE:
B [ USART_CR1 FFasfI M (e XAY 10 B 11 {UFFFKE
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n  EEERSEREERTE

Z 20-2 DIV_Fraction /9 0 By USART =2 EHNB R E

M bit NF is an error NF is don’t care
0 3.75% 4.375%
1 3.41% 3.97%
28 20-3 DIV_Fraction 3E 0 B USART #ZEBEBZE
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 BEEEIS=IS

USART BEBSET—/NFBR0EI, MNFHBEENRE USARTX_BRR HFEMNE. BEaliRSRENEL TS
SEBRLRY:

1) REETUESRERIRIEIA

2) RRIEAFEAEXHTEERNTER, ZNETFERNUERTMRERNBRT, REEMIVREER

A RSRRIA R SR BINERFRS . (S REE 16 (5T F A ICK/65535 FRCK/ 16 22{a1EIE)—

FEREEMRRERGNZAET, Bl ROIIE I IRIERE (81T USARTX_CR3 E77a8RY
ABRMODI[L:0/i#i%#E) . EFAENFFER, BSMER.

EXLEMRERENT, RIFRERSHIERKREISENE/ VR, SRXNERSIBZRIFH T,

xR R

MODE 0: {HaLA 1 FFAHI=R, EXFfMER T, USART UERIBMIEE (THEREIEFHE)

MODE 1: {HalLA 10xx FFAHI=R. EXFMER T, USART MERBMAISE— N EURMNNEE. ZlE
ETREOEITREOZERT, LREESRES EFHHER FRIFAIEE,

S5— 84 RX [ transition B EHSFHITHIT. 2R RX LAY transition i[RBESHENEFRSIEY (3%
KBS ET bit O ITEATEAEE) , Nar~4HEiR.

EEERSERIENZE], USARTX_BRR S1FEM/IEITE — non-zero R4S EREH{THIIAL.

BT E{I USARTx_CR3 Z17s5f ABREN {iZ, BJLABIEBEmNERERIGNINGE, USART #5565 RX £RYSE
—NFRF, B USARTX_ISR Z7e81 ABRF ind&, B/ 7 BaliRIFFRINNEMR. MRERL EE2ERE
8, BN ERFEI TABERRIE. EXFERT, BRRIMETREHKIEIR, ABRE SSRIMSAIEH
B, MRENERESBMRIFERCIEERRS (A 16 #1 65535 MIHERIZ B@16 fOEKEF) |
ABRE fHiRBRKRE.

RXNE & B TRENTER. ELUEREERNZ], BEalkiFRalnse@d Sl ABRF inE (BEE
0) EREaM.

Note: SNREBNKAFHAR, 5% UE, BRR {ERTREHAKIA,

20.3.7. ZBAIERBEE

BT USART AJLASEII SAMESRIB(S (81 USART IEE—MRKRE), FINEA USART BETLIEE,
B TX @HFIEfE USART IREHI RXMIAEIERE, USART NIRESER TX AitZEISHE—RE, HEM
FIREH RX BINIEEE,

A EREEY, RIVBEFEREWIUIBRKE I WET, REKCEENEUE, XEMAILURH
FESU A B S SHPRAIZ R USART BRSZFHHE.
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FESUANREF IS E THEHER., ERARHEXE:

HHZRCRS A RFIRE.

FrE I R L LE,

USARTx_CR1 Z/7285HH) RWU {#fi&E 1. RWU TJLABRE S BB E N R G THIKEBA.

fRIE USARTx_CR1 Z7287H WAKE I4R7, USARTx AJLARZM75iAHN\EHR HERE S,
B U WAKE SR HIT=REEEN,
B AR WAKE (RIRE: #HTibitRcka.
20.3.7.1. ERBLEIEN(WAKE=0)

L RWU 5 1B, USART BENEREAMESL. SENEI—RMET, SHIREE. A5 RWU FEHEE,
(B2 USART_SR Z77887 Y IDLE (HASERE. RWUIRATLIBIRES 0, TEILZS HAFZ RS NSk IR AR
FHNERBAEZCRI— M F

RXNEf RXNEf

RX Datal|Data2 | Data3 | Data4 [ IDLE [ Datas | Data6 |

RWU Mute Mode | Normal Mode

RWU written to 1 Idle frame detected

& 20-7 A= HR L NRTERBAEL
20.3.7.2. Hhit#RiE (Address mark) &l (WAKE=1)

EXMERE, IR MSB 2 1, ZFPHRIAARINE, BUHIANZREEE. E— M MEut=75s, BiREKR
ERAVMBIEARAE 4 D LSB HR, XA 4 (ithH i es e B Skt #EIEsItit it
USART_CR2 27728809 ADD,

MR ENF T 5 CRRISHIEARICERY, USART HNBREMER,, AT, BHEE RWU (i,

BZFBEEARIRE RXNE RS AP FlTER, N USART BEEEEFHIEL.

LR S SR SRR UCEIRY, USART IBHEEER, AF RWUMHEEE, BENFTH
IEEREW. WEIXA BRI FHENEIRE RXNE iZ, EN RWU EHES.

SEREEPRAESEUEIT(USART_SR BY RXNE=0), RWU RTLAKE 08 1. &N, WREERFHRZ
B&. TEZSHF Rt RCHSRIEEEF A N R EMRTURIGIF.

In this example, the current address of the receiver RXNE f RXNE f RXNE f
is 1(programmed in the USART_CR2 register)

RX  IDLE |Addr=0[Data1|Data2| IDLE [Addr=1] Data3|Data 4 [Addr=2] Data5]
, .

RWU / Mute Mode | Normal Mode Mute Mode
1
Non-matching address /

Matching address Non-matching address

RWU written to 1
(RXNE was cleared)

] 20-8 F| Bt FRCHNATER MR
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20.3.7.3. KI&i=H
IRE USART_CR1 7728 LAY PCE i, AILAFRESHBISHI(RIXRTER— N EHBAL, AT H T B
19), RIE M EXRIINIKE, BI8ERY USART Mg FIE TR,
& 20-4 Mg

M bit PCE bit USART fram
0 0 SB—8 bit data—STB
0 1 SB—7 bit data—PB—STB
1 0 SB—9 bit data—STB
1 1 SB—=8 bit data—PB—STB

FERMUTRCIREER AT, MIAIPTRC R & EEIEHERY MSB i, MARX ORI, (MSB 2RI+
BRER, EEERREMSEELR)
20.3.7.4. {BH38

RELAIEEE—INERAY 7 8¢ 8 4 LSB 3UBRLARRIE A 1 N8 5L,
Bign: #E=00110101, B 411, MRERBERL(FE USARTX_CR1 K PS=0), RIGAIEE0’,
20.3.7.5. BHRIE

IS —IIRRY 7 8%, 8 1 LSB HURLARRIG A 1" RN ET L.

fIgN: #E=00110101, B 41, WNEIERZRIG(TE USARTX_CR1 I PS=1), RIGHAHGE1,
20.3.7.6. {Eimt=Ez,

WNER USARTx_CR1 [ PCE BN, BHEUESFas0EUEN MSB (#iieBiRaRXHEUIRIE
EERIBEN1, NMBEEFRIGTHN). NREFERIGKM, USART_SR FHFesHRI PEIREWE",
FENER USART_CR1 Z7788H9 PEIE IETSIRBANE, =&,

20.3.8. USART [EIZ#&Ez0

BEE USART_CR2 Zf788HY CLKEN fiZ8 1, IERELEN. ERSERE, TINREESR
~:

e USART_CR3 Z1F88+ Y HDSEL {if

USART RiFRF U EER RN EEL ETEE. CKEIZ USART RIXsSAT#RYEE. EeEtafin
f=1E(EAE], CK H_LiSBERtEhpkT. #RIE USART_CR2 27788 LBCL AR, REERE—MESEURE
(IERAIEFE AT AR ERAKT. USART_CR2 2778819 CPOL (\AiFFF SRR $P#k M, USART_CR2 7788
FRY CPHA fZ781F R FIER S NERAT SR AIFELL,

FERE=RERE, SREURERPRZBILAR REMFFRFSHIRHME, SN CK BYShAERGE.

EZEI RS, USART RIXBFIRSERBTF—E—F. (BEREN CKE5 TX RALH(1RIE CPOL
CPHA), FRLA TX LRUEUERM CK AL R HM.

BRI R USART B TIEA R SRSENAE. R RE=1, HUETE CK LR (HRHE CPOL
CPHARERE LFHEERR TIEE), AR HTRNTRE. (B0 Sz AR B BUR TR, 1/16
Xz ED),

R

CK IR TX f—REXETE. FEifi, RBEREMERE 7TRERTE=1), HERZXEIER(ENEESE
USART_DR FH7) 7 1ititeh, XEWRERE B REEUEN STl — NESEUE.
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LBCL,CPOL #1 CPHA {URIIEFRECE, NOZ{EARIXEFRICERERREEIERT, S8 T RIXRERIERT,
XL A BER 3L

EIER—FKIESHIRE TEF RE, LUR/MZIESAIE SZ AT IBIFN(RISHTE,

USART RZFFER: EREERARERMIRENEN I HERKEUREEHIE(CK Kiz2HE).

RX Data out

X Datain
Synchronous device
(e.g. slave SPI)

USART

CK clock

20-9 USART EIZ&@mBIGIF

Idle or preceding

.. Start M=0(8 data bits) Stop
transmission

—_— > > >
Clock(CPOL=0,CPHA=0) _ . fyuUruUurulL__—

Clock(CPOL=0,CPHA=1)

Clock(cPOL=1,cPHA=0)  — | [ UL
Clock(CPOL=1,CPHA=1) mmmisisisinininini s

Dataon TX
(from master) DBBEBB" t
Start LSB MSB  Stop
Data on RX
(from slave) Loh1)2)3fa)fsNe )7
L5B MSB
Capture strobe I I I I I I I I

LBCL bit controls last data clock pulse

20-10 USART #{¥ERd AT FR7 5l (M=0)

Idle or preceding Idle or next

Start M=0(9 data bits) Stop
A -

jissi transmission
transmission - Jransmi
» > L

ockicpot=o,comazo) — T LTI UL
Clock(CPOL=0,CPHA=1)

cock(cPot=t,cpHa=0) . L LML Ly
Clock(CPOL=1,CPHA=1) W

Dataon TX
(from master) naﬂnaﬂ 7 ﬂ
Start LSB MSB  Stop
Data on RX T
(from slave) nﬂanaﬂ 4 :SB
LSB

Capture strobe I I I I I I I I I

LBCL bit controls last data clock pulse

20-11 USART EERd RS A~ ffil(M=1)
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CK(capture strobe on CK
rising edge in this example)

S e L

Data on RX :

(from slave) X
i tSETUP tHOLD
;<—>

tSETUP =tHOLD 1/16 bit time
20-12 RX #dERF/RISAIIE)
20.3.9. BPE¥ENTIEE
BN T #EimId I8 B USARTX_CR3 Z7728HY HDSEL {ii%iR, EXMEXE, TENMOSRIFFESE

B USARTx_CR2 2772809 CLKEN {i
USART AJLABCEFIBER LN TIMY., FEREHENTENAT, TXH RX SIEESHAREE. FRE
#H"HALF DUPLEX SEL"(USARTx_CR3 #fY HDSEL {u)iEF N T e N TiE(S.
B RX A EB#ER
B YSBHUEEREN, TXSEWREN. B, eE=RIRSHaSERESRERIIAS—MRE 110 O, XHA
BRIZ 1/O TEAH USART IREHAY, HRECEMSTSHMA (EFFRIIEER).
BRULLASN, BIESIEE USART fE02K0. HBEERETRLE FRYMR(BIaNEE R — M RhEED). 1551
N2, RENASHEEARRIEE. X TEFHIREN, REHE—BRIEIESFaE L, RIEMAkEL,

20.3.10. TEHRES

FIFA nCTS HAF nRTS EHATLAEH 2 MREFERIBITEIER. TERPEX MEEMEEE 2 MR
&

USART1 USART2
X RX
>
TX circuit cTs RTS TX circuit
|
RX X
ll
RX circuit RTS TS| RX circuit

& 20-13 T USART [Ef9RR{H7RizE)
20.3.10.1.  RTS 74l
AN RTS FIEFIMREBE(RTSE=1), RE USART 2R IFRIGAIEUE, nRTS MZSAAM(ERE
¥), HRNSERANEEUERNIAR, nRTS #EM, HItRPHEELRIMERIME SRS,
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lstart E :StalL

RX : D 1 stop; i D 2 stop
| bi ata pit §/] bit ata bit
E / ; ;\ Data 1 read ff
; f ' : Data 2 can now be RXNE
! RXNE ! ! transmitted

20-14 RTS iz
20.3.10.2.  CTS x4l

WNER CTS MI=HIMR{ERE(CTSE=1), RIXBERIET—MMRIEE nCTS A, R nCTS BIUFRHLAK(EKES
¥), WTF— M UERAE(RRIB M UERERREN, B2 TXE=0), BN T MR HALE. &
nCTS FEAEMREMRER T, HRIRERTHREELRLE.

L CTSE=10Y, REnCTSIMA—TIRRE, BHEMBNKE CTSIFRELL. ERPEKEEREDESTH
1TB(S, WERIRET USART_CT3 Z178809 CTSIE i, NUF=4Erhlf.

CTS

/

cTs f

7

empty

bit bit

cTS |
transmit data register
TDR Data 2 empty | Data 3
i A
RX Datal |°P'i[/  Dataz |

writing data 3 in DR

stop!
bit §|d|e

b

ist
sba;itl Data 3

Transmission of Data 3 is delayed until

CTS=0
20-15 CTS 7=t
20.4. USART SR
F5 FhirEE 4 EinE =V LW
1 REEESFeET TXE TXEIE Bk
2 CTS (Clear to Send) =hkF CTSIF CTSIE 363
3 {EIX5Thk TC TCIE Bk
4 BWSEFSRIET (SR EST) RXNE RXNEIE =
5 Over IEEIZ{THEIR ORE =
6 SR IDLE IDLEIE =
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5253 FRIATER {4 EHinE B RIENHEWL
7 THERLSEEIR PE PEIE 52004
8 ZAMEEEEITRT, 1B, over IEEI{THIMEEIR NR/ORE/FE EIE W
F8 USART Sl BE— MR E.
C
TCTIE:D
™XHE —1
CTS
CTSTE:D
USART
A= s it
X
=D
peE —
Boe—
FE
= D=0
ORE Dl\%lAER—‘i—/
& 20-16 USART =ifisE
20.5. USART 1528
20.5.1. JKEFFE (USART_SR)
Address offset:0x00
Reset value:0x0000 00CO
31 | 30 | 29 28 27 26 25 24 | 23 22 21 20 19 18 | 17 | 16
Re | Re | Re Res Res Res Res Re Res Res Res Res | Res Re | Re | Re
S S S 5 s s S
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re Re Re ABRR ABR ABR Re X IDL OR
s s s o E = CTS s E TC RXNE E E NE | FE PE
RC_W RC_ W | RC_ W
W R R 0 0 0 R R R
Bit Name R/W Reset Value Function
31:13 Reserved RES Reserved
BlREERIEK,
12 ABRRQ w SIS 1 281 ABRF FRfil, FEBKT—if
BB s,
BRI S,
1 ABRE R HEMRIFEONLE (REERBEEESREST
T ESER) i, BB FE.
HHEYS 1 B ABRRQ HFEEEFIXAL,
BRI IUIRS.
10 ABRF R MEMRERRE (FIHEE RXNE=1, Hehlf
SEREEF=4E i) | EiE BRI IIREH
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Bit

Name

R/W

Reset Value

Function

f& (ABRE=1, RXNE=1, FE=1) RHZ{ImfE{t
&1,

HHEIYS 1 3 USART_RQR 77880 ABRRQ
(LEZFZAL,

CTS

RC_WO

CTS tri&.

% CTS#HiA toggle, Bl CTSE=1HY, i%Z57/758
H LS 0558, 4 CTSIE=1/f, F4£E CTS
R,

0: CTS line (BR%ZE

1: CTS line (EXZ

reserved

TXE

BB FRE TR g,

% USART_DR BHZ=88RE X usFas,
U BEANZSTERE. X TXEIE=1R, P4,
5 USART_DR HZsaima =%

0: FIEREXRIBAISTFes

1: BUREXEIBE TS

TC

RC_WO

(BIESE IR

EEEEEERE, B TXE=1, NBEELZE
7728, TCIE=1 RF=4Erhiy,

BI4SEIE USART_SR FFE8AE5 USART_DR
HFEEETZA (s iEesER) o R
EREILAS 0353,

0: fBIERTH

1: X5k

RXNE

RC_WO

RS ESRAT IR G,

LRISFEEEIXE) USART_DR 57788, &
HEMZZT 7R,

4L USART_DR 1788, &S 01551%
(A

2 RXNEIE=1 [, F=4Eif,

0: RWEIEYE

1: Bl ERTF

IDLE

TS,

@l IDLE line, BE4EIZEFFR. =
IDLEIE=1 BIF=4 .

HR{HSCIE USART SR BS7788/51E USART DR &
R LIETIZAL

0: R#&NZ IDLE line

1: #&NZ IDLE line

ORE

Over IEEGITHEIRIRG.

% RXNE=1Rt, ERAIS e REIREUEE
EEFEEI RDR FfFasnd, BMHREIZ(L
R{ESEIE USART_SR Z1788/5i% USART_DR &
FRRILABEEZ L,

2 RXNEIE=1 Ff, F=4Eif,
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Bit Name R/W Reset Value Function
0: K= Over IEEIEITHEIR
1: 724 Over IEFEIETHER
iE: ZSEEEEMA, RDRFEFHRABTASE
X, EBUSFEATHER.
H EIE=1RY, 74 ORE Hlf,
IR IR
AR ERRRT, B ELIZE7es.
RHSCIE USART_SR Z{7E8/51E USART_DR
ERERILABEZ L,
0: RIGNEIRFREER
2 NE R 0
1: HNRIEAEEIR
i¥: 2 RXNE 5 NE @ERIF=4AY, NE=1 B4
Hchlf, MERE RXNE iRGRIT=4 i, T2
EMEBIMETT, X EIE=1f NE=1 &4
DEERIT S
LIENBARREL. SZRESPLIEFRE, B
R B,
BHSTIE USART_SR Z788/51 USART_DR &
ERERILABEEZ L.
0: RIGUEIIHEER
1 FE R 0 1: HNEIMEIREL break FRF
iE: & RXNE 5 FE RIRIF=4RY, FE=1RIAT=4E
TR, M7EIRE RXNE GRS P4, WI5RY
BEMAYEHREL -4 7R, N TS
R, BHPERSMEnzZEdEER, FERIRE
ORE tr&fi, EZEPBMET, X EIE=1
B} FE=1 /=4,
e =t
LIRS (EEIRAT, B EZS 7S,
BT USART_SR Z788/51% USART_DR &
0 PE R 0 FRELUBEZAL, B BZ RIS
RXNE=1.
& PEIE B, P4,
0: RFEAESBRIGHEIR
1: FEESBRIER
20.5.2. ¥EZFFEE (USART_DR)
Address offset: 0x04
Reset value: undefined
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res DR[8:0]
RW [RW [RW [ RW | RW [ RW [ RW | RW [ RW
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Bit Name R/W Reset Value Function
31: 9 Reserved RES Reserved
B RESIES 7R,
ERTEAREERE, miEERNEREE, =5
BRRIERIEE.
DR 7= FRR M SFREN (— M RRIE
B TDR, —NEIEWAI RDR) , LA DR H17=8
SCI TSRS RIENIIEE.
5 EREACRRNES NEFEE R
8 0 DRI8:0] RW undefined TDR %{?E’gifmuﬁmg&*ﬂiﬁjﬂj*ﬁ{ﬁ%ﬁﬁﬁZﬁﬁE
M7 HITRIEEO, RDR HFssERABUS T
MAMLS L ERM 7 HTED.
HEBRIGEEREF TR TRIEIR(ERY, 5 MSB {i
(bit7 B¢ bit8) BIHAY, EACHEBILM
BT,
BB EEREF TF A THURIERT, 1EHAY
MSB 2 B BIRIRER L,
20.5.3. BITEFHFER (USART_BRR)
Address offset:0x08
Reset value:0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res |Res |Res | Res | Res |Res |Res | Res | Res |Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIV_Mantissa[11:0] DIV_Faction[3:0]
RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW

EERITREIER, BRI s e,

Bit Name R/W Reset Value Function
31: 16 Reserved RES Reserved
15: 4 DIV_Mantissa[15:4] RW 12bit &Y
3: 0 DIV_Fraction[3:0] RW 4bit /NER
20.5.4. $5HI57F88 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 ) 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 {#88. Hz(LEFE, USART RS
13 UE RW 0 Lot g 4 .
BME LSRR, ZMBKEENTTES.
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Bit

Name

R/W

Reset Value

Function

0: USART prescaler ] output Z=1F, low-power
EEa

1: USART {#8E

BRUFESEF USART_ISR.TC &luja, F6E5E
T UE iz, HENEFEER;

12

RW

0: 1 start bit, 8 data hits, n stop bit
1: 1 start bit, 9 data bit, n stop bit

11

WAKE

RW

RWIREES .

M mute IRIERES T, HREEUSHEEE.
0: Idle line IR

1: HbhtIRER

10

PCE

RW

MBI,

0: EERELEELLE

1: FERILFERE

EHBRIEAL: 9bit FI5E 9 fiz; 8bit BY5E 8 {iL,

PS

RW

BRI, G EMITEE.
0: {Bf58
1: SR3EE

PEIE

RW

PE chUERE, FHERHBRATEE.
0: ik
1: PE rhlf{ag

TXEIE

RW

TXE Hhif{FERE, REGEMITEE.
0: &)k
1: TXE FhBffERE

TCIE

RW

XL RPRTERE. ARG EMNNEE.
0: E|F
1: TC HhiffsEae

RXNEIE

RW

RXNE Slf{fFaE; HMEEMITEE.
0: =t
1: ORE & RXNE Fhif{sEge

IDLEIE

RW

IDLE Hlf{FgE. HIREERITES.
0: =t
1: IDLE Hhif{EaE

TE

RW

fEi%fERE,
0: {&XZEIE
1: {&%fERE

RE

RW

I fERE.
0: EWEEIE
1: $ZUfERE, FREAHEIN start i

RwWU

RW

RRUIERE,

Z{UZRE USART 2873 mute &=,

SR mute IRFT, ZEFREN; WR
BREEIRRERFY, Z57esas. SRR
5 (iitay# IDLE) HZ1Fes
USART_CR1.WAKEDbit 354,

0: FEWERATIEER
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Bit Name R/W Reset Value Function
1: BKER/IREER
iE 1 FERBIZADHEN mute # AT, USARTE
BRI T M IEFT, BUE mute 18
T, TEEH idle REASTIREE,
i 2 HECE R TRCH N %ER

(WAKE=1) , 7E RXNE #&E Y, R4
15 RWU {iZ,

0 Reserved RES

20.5.5. ¥$ISTESE 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]
RW RW RW RW | RW RW | RW | RW [ RW
Bit Name R/W Reset Value Function
31: 14 Reserved RES - Reserved
Stop {UBLE.
13 STOP RW 0 0: 1 stop bit;

1: 2 stop {iz;

12 Reserved
CK pin fsfgE,
0: Z&Ik;
11 CLKEN RW 0
1: CK pin {§gE;
AZERSEAET, 1ZARE.
AP,
BRI, CK pin BiHAT ek,
10 CPOL RW 0

0: fEEsh, CK pin HIRERIE;

1: fE@ESh, CK pin NiRESIE;
IZNAERIEART FRTFIERE CK pin HHATEPATHE
fiI, B©5 CPOL{U—ETE, LAF-EFrEaInTs
9 CPHA RW 0 HIEXR,

0: FE—NIMERZEE N EURRINE;

1 BT RE S N UEREAE,
RE—EURHAT Bk PEETE CK pin i,

8 LBCL RW 0 0: (IR ATE CK pin it
1: Ee—(EEEAORT BRI CK pin it ;
74 Reserved RES - Reserved
USART ik,
3:0 ADD[3:0] RW 4’b0 ZS1FEE T4 EEE mute 1R, FBAFE 4bitith
HHIGERRS HHEALE,

20.5.6. {57588 3 (USART_CR3)
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Address offset:0x14
Reset value: 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res Res Res Res | Res | Res | Res | Res Res Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res ABR- ABR OVERS8 | CTSIE | CTSE | RTSE | Res | Res | Res | Res | HDSEL | Res | Res | EIE
MODIJ1:0] EN
RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31: 15 Reserved RES - Reserved
BRI ITEL .,
00: M start UFFANERIFER
01: -Fg EU‘FRJ’L J
14: 13 ABRMODIL:0] RW 2'b0 FEREI PREEIE
10: Reserved
11: Reserved
4 ABREN=0 5 UE=0 B, iZSFERE,
BT ERE.
12 ABREN RW 0 0: =)k
1: BnhiE45EfHERE
Oversampling &=,
0: Oversampling by 16
11 OVERS8 RW 0
1: Oversampling by 8
ZAHMRAE UE=0 ItE]# S,
CTS HhlffsERE,
10 CTSIE RW 0 0: |t
1: CTSIF Flf{sERe;
CTS f#gE.
0: CTS FEHmizHIZELL;
9 CTSE RW 0 1: CTSEfERE. HBXHCTSHMANOR, 7
DATHEUE. L, HEIEBSABIESEFRE
FEE&F CTS B4 2EEH.
RTS fF8E.
0: RTS FE4miEHIZELL;
1: RTS 17N buffer i
8 RTSE R 0 LF HEHi(HEsE, REHEEK SRR A
SUERT— MR, HREUERETRE, R
BFEE. RTLIRKEIET, B RTSEAEG
2 (0) .
7:4 reserved
E S Vi =
3 HDSEL RW 0 0: IEENTHEL;
1: FEWITEERE,
2:1
HERFRITERE.
0: Zuk;
0 EIE RW 0 _
1: WEIR FE. over IEEIEITHAIR ORE. IR
NF Flfi{sEgE.,
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20.5.7.

USART FH{F=01%

o »w 320

Re
gis
ter

31

30
29
28
27
26
25
24
23
22
21

20
19
18
17
16
15

14
13
12
11
10

7
6
5
4
3
2
1
0

OO X O

us
AR

SR

ABRRO

ABR

ABRF,

CTS

TXE|
TC
RXNE
IDLE
ORE
NE
FE

PE|

Re-
set
val

ue

o

o

O X O

us
AR

DR

DR[8:0]

Re-
set
val

o
o
o
o
o
o
o
o

0 O X O

DIV_Mantissa[11:0]

DIV_Fac-
tion[3:0]

o

o

o
o
o
o
o
o
o
o

O oXx o

UE

WAKE

PCE
PS
PEIE
TXEIE
TCIE

RXNEIE
IDLEIE
TE
RE
RWU

o

o

o

o

OrFr X O

STOP

CLKEN

CPOL

CPH

LBC

ADDI[3:0]

set

o

o

o

o

o
o
o
o

AP X O

ABR-
MODI[1:0]

ABREN

OVERS8

CTSIE
CTSE

RTSE

EIE

HDSEL

set
val
ue

o

o

o

o

o

o
o

0 EF X O

Re-
ser
ved
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21.

BITIMEEO (SPI)

AIMBIRITSEI T 24> SPI &R, WERIINEETTE—HF,

21.1.

=T

EBITIMREO(SPYARIFS A SHMNBRELUFNT. 0T, BIRPHSTHNERS. WEOTLUREE
RRERRT, FRSNBMIREIRALEERITN(SCK). EOFREIASEERESTLE,
EIRTEMAER, SEFER— SRS TREEH.

N
[EY
H B B B E E E E BE BB B BD BB D

21.3.

. SPI EEYSE

S §F SPI EHURTUAD SPI MR

3 &EW T RS

2 BHWTRLSER (BN EEELZE)

2R TRLER (TN EEHEZ)

8 fiakE 16 \EHIMUERE

XEFZEER

8 MNEERAFEMD AR (FAS 12M)

MIETURR (K79 3M)

FEFIMEIL IR ARS8 4 T NSS B : /MW FEAIENSHER
Al RiERI A R MERIAEL

OYRIEAIEUEIR, MSB 7ERiE) LSB 7ER]

AR P RTRYE AR IREIRS

SPI RERITIRSIRE

Motorola &=,

a5 [P RTRYEAETCEE. 15

FNREA 2, T/ 16bit CHEUENNIRE S sbit Y, BEEA 8bit) AIERAZIU Rx #1 Tx FIFO

SPI INgEHEiR

21.3.1. Eh#
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< APB bus >
t Read
0

RxFIFO

MOSI

TXE
IE

RXNE
IE

ERR
IE

1E

Y

MISO| | Data shift register

LSB First

FTLVL

FTLVL

FRLVL

FRLVL

TxFIFO

> 0
Communication control
1
1y BR[2:0]
SCK[J‘

Baud rate generator [« ? ¢ i
|—, _________________________ |

|
| |
| | FIRST |
| ——— 7 !
| SPI_CR1 ,—,_l:
! BIDI BIDI RX :
Master control logic
gl : MEOD P 0 0 0 ony | M ssl |
J_ I - - _—_—_-—_—___—_____ | -———————— |
Y % # #

21-1 SPI {E[E]

I
I
I
SPI_SR :
I
I

NSSI:|]

SPIIE 4 15 | S/MNREsHEE:
MISO: FiRFEMNMMNRERESIH, Z5 MEMEN TRESEE, EEE T EBEE.
MOSI: FiRFRE/MKERASIH, Z5MEFEN TREEE, EME T EBEE.
SCK: Z:ORHh, fEAERENGEE, NREREA.,
NSS: MigEiERE. BURT SPIFINSSHNRE, % pin BJLARIE:
— IEREBHAIMN
— RIS EENT
— RIS EHERYHZE
SPI B ARFE—NENFR— P B S IMNZBNER. SEBEDMBLAR: — 2N, B— 2
WERSERMAEUE. RIBRAHE, oTLUERENB I —IREIREFMIL NSS (F5.

21.32. BRENMBMINERE

S ARMIRRHS, SPI AILAMER/VMARNESHTER. XLEEFER 24%. 3% (34 NSS man-
agement) E¢# 4% (BEF NSS management) , BHBEEEHENEH,
21.3.2.1. @WMILEE

HREER, SPIWEERSEWN TERN. EXMEET, FHFMIAY shift 2788, £ MOSIFIMISO Z
18, FEFFRNERRFRIZESR—E. £ SPIBTHAE, HEEEIIRMHNNTNERDAINRRAL., EHEE MOSI
RIEEHE, M MISO BEUCREMRIEHE. JEUENERTR (FT8 bit 4 shift 5E6%) , FEENAIMTLZBERNE
ERHREET.
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-
MISO MISO I TX shift register |

—» I
MOSI MOSI | RXshiftregister

sck  —P SCK f

| RX shift register I

TX shift register [

? SPI clock I
generator }

NSS NSS

Master Slave

21-2 W T B EH/EBENN A

21.3.2.2. ¥WTi&BF

BITIRTE BIDIMODE bit (SPI_CR1&fF2%) , SPIAILIT/HEFWN IR, EXMEET, A 1REUES

SERENAIMAL shift HF=sA0ER. EEINSIES, £ SCKARTIMG, HYEEM shift HFazZELL BIDIOE

(SPI_CR1&7FaR) iiERIAM, BEEBAL, EZECET, EHAI MISO MMHIAI MOSI R E/9iERim O

L EAb N ARER.

ﬁo

MISO P

MISO

RX shift register

TX shift register

Mos| _1kQ

TX shift register

? SPI clock SCK — SCK

generator
NSS NSS
Master Slave

& 21-3 XN T R FA/E MR
NSS A LA EREEAFIMTLZ B TR EEIR. 7%, NSS AR ER. ARIZRIEMERE

RX shift register

!

21.3.2.3. BTiB(E

BISfEF RXONLY (SPI_CR1ZH78) , IRE SPIERARXESE REZRHRT, F SPI TIFEREE

LR, EXPMERET, FEEVFIMALEY shift HF=RBIRER 11R%. 55— MISO 1 MOSI AfERA, ATLL

WRRAIE AR
B RRiEtET( (RXONLY=0) : EEESEWTHER. NARBKRERERIRDLAEE. X O LA

{FFRERT GPIO,

RIFWHRTU (RXONLY=1) : @IENI RXONLY, WMAIAJLASEEE SPI#HINEE. EMHECE, MISO Hit
WEERE, ZROIKARE GPIO. SJfBAIMAL NSS SSBRRS, ML MOSI 2R, RKEIREEE
EHESRERRTEIE buffer (ECE. EEXHECET, MOSI BHHERE, ZmOLARIE GPIO, RE
SPI ##F3, FIMSSHMIESRTE. FIRITRIE—TTARIEE RXONLY 8F# SPE, HEXE MISO
HYSI TSR,
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RX shift register }% MISO MISO TX shift register |
TX shift register MOSI MOsI | RX shift register
SPI clock scK f
generator

NSS NSS
Master Slave

21-4 AT EAPH/EREH R
(ERBUTFNAEED MRS FUzRHEL)

(1) EENFIMINZERTLAGER NSS #HTHHEHIR. BIi%AY, NSSHAILIAEER. AREZmieEmEREt
H,

(2) 7 Rx shift HFFeEAVMABBREIMIBMAGE. e transmit-only BT, FiB SEREKHEXRNS
BRI AN A R

(3) EiZBCE T, ™A MISO pin &#B#BIE GPIO,

B REHSMANZE (£ BIDIOE bit RAEKZERS, WAEILHEERE) |, (28 simplex BHRA LI half-

duplex BIFLE,

21.3.3. ZINEES

E—TERNSEESRIMNEER, ENAEIML, £/ GPIO KEME NSS, EHWETHT
EEFZMIL NSS IR ML, SBFemixXD, ERENFE RN ERRHEL T,
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NSS
| RX shift register I {} MISO MISO I I TX shift register |
TX shift register f {1 mosl L MOsI { RX shift register
? SPI clock & Ssck ——» SCK f
generator
101 NSS
Master 102 Slave 1
103

JULEY TX shift register |

MOSI | RX shift register
SCK I f

NSS
Slave 2

TX shift register

RX shift register

NSS
Slave 3

21-5 FNS =AM NES
NSS EXFhECE FEENIRAEFER. YEIY SSM=1, SSI=1 35 1E{F{a] MODF &R,
EHFMHAY MISO EZZI—#E, BB ML ZUEMR] MISO BY GPIO ECE{E AF open-drain,

21.3.4. ZFEWMiEEFE

BRIE SPI REEARIIRIT R E SRS ENINEE, BNRAFTLIERENER feature, 1% feature BTLURTLRAN
IHERIHEHIRENT REERNBERR, SFEARIXMEUR, ZFEREENEHHRAEIA NSS pin,

FEXMEL AR L SPI T RREERAATRERY, EARRRE— M RAIUEATEES HER.

EHRT, RETHRMEMREMIER. —ETRERDIEEG, 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—LeE BRI (FIR0: BERRIE RSN T RAIARRERHER T—RER)
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| RX shift register I I MISO MISO I I TX shift register |
TX shift register [ MO ) MOSI | RX shift register
? SPI clock I SCK - SCK I SPI clock
generator generator
GPIO  —Pp NSS
Master Slave
(Slave) (Master)
NSS -— GPIO

21-6 Multi-F=#], application
NSS RN REBRECE R RN EL. BRIBMEBFERE T MISO HitHizH, 1 passive node #ECE
B

21.35. MIEFENSS)HIEE

FEMAN mode, NSS{ERTRERIFIERN, BEMIBESENIETR. £EH mode, NSSEERILUEABEIHN
AILEREIN. SIEREAR, SRS ENERE&TsE, MIENEHAT, SaTLOREIEMMTIRIMLIE
EES.

BT SPI_CR1 2577889 SSM bit, ATLUSIRFEEEE A ML management:

B IR{FNSS management (SSM=1) : FEXNMERET, M select{ES#HAIERAYSSI bit (SPI_CR1Z17:%)

{EIXTN. HMNEB NSS pin #REREA Lt FRfER.

B 4 NSS management (SSM=0) : FEXMER T, BN EERIEE.

1) NSSHtt{#EsE (SSM=0, SSOE=1) : XNMECENEFAENAIGEA. BHETE NSS pin, = SPI—&
FHE R (SPE=1) , NSS{ESHHALRHRISEEY, HEI SPI# disable (SPE=0) , %
FHURIFAF, SPIABEHITIXFH NSS ECE.

2) NSS #itH disable (SSM=0, SSOE=0) : #I5R MCU 2% EEAEN, XNMRERIFHITEZENRE
1. GNER NSS pin HAIHEHIE, SPIBATEHN mode fault X7, S B EEE INTUET, ML
&30, NSS pin {EATRERRIERA, =5 NSS H{ERT, MH#IE,
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SSI control bit

SSM control bit

NSS lutput
0
NSS ] GOIO
Pin [ logic NSS Master Slave
Inp. mode mode
Vvdd OK Non active
Vss Conflict 0K
NSS NSS Output
output
Control (used in Master mode and
ontro NSS HW management only)

NSS external logic
SSOE control bit

NSS internal logic

21-7 hardware/software slave select management

21.3.6. @EIER

£ SPIETHAIE, BWFIRIERIERESHIT, SCK (serial clock) SEURL LRSS BRBNAIREHRIER)
. BHUSTUBURTATEFAEAL. ErEPiRIEFRNEUEMISI. AT REBHITEM, EHFIMTAUETRETERAVER
&z
21.3.6.1. Clock phase and polarity controls

E@Id CPOL #1 CPHA bit (SPI_CR1 &1788) , B AILIECE 4 FeJaEAURT . CPOL (clock polarity) #=
=2 B EUEERATHY clock AY IDLE RS, IZAGENFIMNEESE. R CPOL S, SCK pin BEE
FHIRT. GNER CPOL#&I, SCK pin BEHEFH] IDLE K.

WNER CPHA &, SCK S MOGHIRERmNE— MR (1R CPOLHEN, BTG, BNZ
EFER) . TERTERES ARG, BUEWBIE. W5 CPHAENI, SCKHISE—MIGHFRE— MEERIEL
B (WR CPOL#EN, BTG, BURLEFE) . kAW REHINET, HUEHRETE.

CPOL #1 CPHA RES5EHEE 7 HUEIRRTEIAIE.

£ CPOL/ICPHA BZEZ i, SPI 4R disable (SPE=0) .

SCKHJ IDLE JRZE&XI R SPI_CR1 ZF7emiiEaIR 4.
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VR )T G D N G G G =T

MISO—@XXXXXXXMiSBltX X Y Y Y Y Y I.ESBlt pa

= I O O O O I I R
Capture strobe | i | | | ' | |

mosi X\ M!:iBItX é X ; X ; | é X ; X ; X LS:BitX

Miso — M;SBItX E ) E X E \ E Y E Y E Y LS;B"XXXXXXX}

T
N T Y Y Y N B

21-8 FUERT$HET R E
047 bit BIRFFEUAT LSBFIRST bit AUIRTE.
21.3.6.2. EiEIHE
J@id LSBFIRST bit(SPI_CR1 %57788), SPI shift Z7Z85AILIREH MSB-FIRST B# LSB-FIRST, &@idfE
F3 DS bit(SPI_CR2 £5f728), MEIEEURMAINER. AL 8 ek 16 (UKE, ZREN TARNIZKENRS
H.

21.3.7. SPIEEH

XFEHFIMNL, SPIRIERERE/LF—8 ., NTEANENEY, BREEINEDNE. SHTRENE
W, HTLATEE:
1. BEXH GPIO 7788 BZE MOSI. MISO F SCK pin
2. 5 SPI_CR1Z%7z788

1) 1B BRI2:OJEEMNHRITE (MIEXAEE)

2) BECE CPOL 1 CPHA

3) j&@id RXONLY ##& BIDIMODE #[] BIDIOE (RXONLY #[1 BIDIMODE FEEREIRTBER) , 1%#F simplex 8

& half-duplex {2z,
4) BcE LSBFIRST
5) BtE SSM#0SSI
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6) ECE MSTR bit (FEZEH NSSEEF, WMRENMECERLLE MODF (518, Ej#t NSS FIFRIAE)
3. E SPI_CR2 &778

1) ECE DS bit, SEEREUEMIEL

2) EcE SSOE (MUERAFE)

21.3.8. SPI{#gE%RI2

HEFEENRER S ZHIFERE SPI M. SIRFXFLGIE, FHIZENEURERTIRESRE. MWIRIEES
FRRMREFR S ENERZE, ELEERAENENE (HETEAMNTNE—NE, HEUWRAHES
BIEEIER, BEEEHTNERERZAE) . SCKIESMRIE SPI MNHIHEEREZ AT, EIETE IDLE RS
level (TERIAIMIEEERME) .

Full-duplex 8= (& transmit-only) , = SPI#{EREFE TXFIFO A==, B&[A TXFIFO #iT F—
5, EHFmE.

TEAEEIEH receive-only #23, (RXONLY=1, =& BIDIMODE=1 E BIDIOE=0) , 7E SPI#&{FREE,
FH&ER, BIEhIZBDHER.

21.3.9. ¥UREWIIZUGRIE

21.3.9.1. RXFIFO and TXFIFO

SPI BB EMERBID FIFO, REN 2, BEEE 16bit (ZEHEINIKE /0 8bitBF, BEE 8bit) . ZRHE
{# SPI BEEELNELEEUERIFITITIE, FHIHIERT CPU RARAMELIESHAGENTR, AXFHEREIRIAY
FIFO, NUYff TXFIFO 1 RXFIFO, XL FIFO #FB{ERTBRI SPI &=,

FIFO RUEEENR FLZfEE), 81F: HUEEl (@I, FXNT) . HuEmE,

I SPI_SR H7eeBRIREBFHIE RXFIFO FRIARMISENEIEER. 5 SPI_DR &HFes, S FIFO
REMFINREME, FAESHENE. Eha4uBES RXFIFO BEXIFF. FTLVL[1:0]f0 FRLVL[1:01{i%
= 7B FIFO HETH S A& E.

XJ SPI_DR FHFssfNisai@id RXNE SEHETE, S¥IRTFESSE RXFIFO FEIARISRE, 2S5t
K. B RXNE#IEE, RXFIFOH#HIAARTH.

B, SERIXEIEN, BT TXESHEE, & TXFIFO Level NFEBESTLOREN—FAT, %5
HEiswitsk, &, TXE#ES, FE TXFIFO A2,

FIXEERAT0, RXFIFO BILATE 2 PNEHENT.

TXE 1 RXNE SE4EEBaT LUBIT &Eif. PRTATUbE.

U RXFIFO i#Rt, R T— R miEK, N over [ERIZITHEMTE, Over ERIZITHETILIBIES
FRRTEY A TR,

WEMH BSY (I87R T 1 M HRiEIEIAEREEHT. SMESIELRTIRM, EENIRRIRN LRI
ZI8, BSY IRSFEN. (BEMRNE MEWEIERIZE, BSY S{REHR/I\ 11 SPI Clock BEEAYKE
21.3.9.2. Sequence handling

—LEHEIMPT LA single sequence (BB —KER. JREMFRE, I maser B9 TXFIFO BH{E
fEIEUE, sequence FRIAFFUAELHTT. IIFMESIREVIELSRYEM, HE TXFIFOZ, ASELEEFIMIE
&,
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7E receive-only 18, B half-duplex (BIDIMODE=1, BIDIOE=0) & simplex {&= (BIDIMODE=0,
RXONLY=1) , & SPI#fsE8EFH H receive-only I HELERIBHR, FHHMIZEIFIREL. FH—ESREHE
PFRESIIRIEUE, BEIFENELLET SPIEE XA T receive-only 123,

SENBEBLUEERIRT, (SCKESREEN) | REHMEEN, EHLREE IR RAYEE
N, SEVER, FNLIHRBRNEE, FRESETEIEORY, SESFM, HEFAE delay FIEIELR.,
EFIENE, WTFEVHEMNKE, 128 underflow HIRES, RKETMRIEIBBEEHEENRZEFGE (B
{EMIABER A ERITEUR) .

81 sequence WA NSS fikiFE(E, ERNESMNEFHEFEHTERNESI— M. B
BMNRSR, REYERNSS ZEFIML, BEEREFREKT, FNERSENEERFINFLEY.
NSS BJLARRMFIRR R A NETE (1) 28.3.5) ,

L BSY ®E[, BER T IEAHTREIEMAE., SEIRIMREWSEMET, RNEREERL. &e—
bit #%#4F, FFEEANEUBMIEIFEE RXFIFO H,
21.3.9.3. Procedure for disabling the SPI

24 SPI % disable 35, HIURERIFERY disable 2. XIF RS disable SPI BURERREEN, EAltE
MNAL, INREfhEwEE, REHNEIFEER. XMERT (disable) , IEFEHITHIRESWIIA, H—
AR, disable FfERE—(FLEESUETAIINE.

MW T transmit-only IR T, FHAIUASEILRHERENEIEN AR E, EXMIERT, £&F
HEUEC S, IMEELL. EEINER packing mode (B ZFEMHAIEUEM, LIKE—L dummy =15
REH) . EXEELT, SPI disable Z/i, FAFPX/RERRER disable ifitfe. = SPI4¥ disable FEEHA&IX
B, SRR —MIRREIEAF T, 8E& N —MURMFAE TXFIFO 1, SPI ITHRERAREME{RIERY.

SENSEFE(ET receive-only BT, (FIEELAHHRIEE—FARIELLING (SPE=0) , ZET, B#HT
R SPI disable i,

2 SPI 4 disable, #FWEIRIEENEUEFHIE RXFIFO F, IXLEHRVAAE N—IR SPI FREEFIRFF
FZ iR, ABELEEREENE, EMRRY SPI# disable B, RXFIFO 28 ({FREMAY disable it
12, FEEIRRMEERLVIRER SPI 57F:8) .

TR disable IRAZEET BSY IRZE, FHEF FTLVL[L:0], LIBRERAIERTA. EalLABITRIERIRIE
ERERIEEHITRENEGER, Fia0:

B I NSSESHEHETR, EHNERMIURMERRI NSS fkf, =;HE

B Y5ERERE FIFO IR EHUERAY, WWHTRENEUEMEE-CRCIATEERIIEF,
IE7fRY disable fif2R2 (receive-only =z(BRM) :

1. FFFFTLVL[1:0]=00 ((REHFEELKIX)

2. FfFBSY=0 (REHEUEHLIRSERK)

3. Disable SPI (SPE=0)

4. EHYE, BEF FRLVL[1:00=00 (EFEERKEIRIEER)

ST F4FE receive-only R, IEFERY disable iRiERE:
TERE— 1 EUENMERITIEF, BT disable SPI (SPE=0) , ¥THHZKITE
2. %fFBSY=0 (RSRIEUBEMEHLLIR)

3. EHUE, HEFFRLVL[1:0]=00 (EFrEEIEIRIEEE)

=

291/308



PY32F002B &% T-/iit

21.3.9.4. Data packing

= frame size= 8, {Hd] 16 (UANEEVE G HARY, #=BzNERA data packing, EXFRER T, WEGE
frame SHXFATAIR, BT, SPIERFMEERIIIE word {R{ZAY pattern, AERFESNMA.

TEHRMHT data packing QMBIYFE. EAIXSHIEA 16-bitiHRE, WMEIRMBAR. EELTS, R
RXFIFO BHEME 16 fiI, MIZFFISTE RXNE SHARIZEIFAE, fE/AX RXNE SH4RIML, #Er7EE—
16 i3 SPI_DR Z7Fe8, WAT 2 MR, 7EiEltn, RxFIFO BERIREFIREE FRAYSEARM RS
7T, BNEESER.

ExiXl, A 8MInRAAEHHFFINRE— M EIEMERBA. NTFE RXNE B, YT
Eh, XMTFHRRRORE— D EUEN, DT REEE Rx_FIFO [BI{E.,

NSS
SCK _I I_l I_l I_l I_l I_l I_l I_I |—
TXFIFO mosi —| RXFIFO

0x0A 0x0A | 0x04 | Ox0A
' 0x04

SPIx_DR

oPIx_DX 0x04 | spif ‘ i i SPIf

X sm ' ' ' sm
| it > et
B

YYVY

16-bit access when write to data register 16-bit access when read from data register
SPI_DR=0x040A when TXE=1 SPI_DR=0x040A when RXNE=1

21-9 Packing data in FIFO for transmission and reception

21.3.9.5. Communication diagrams
AENE—LHBNNE, XERENTER. FEEEE. ATEL, RE LSBFIRST=0, CPOL=0,

CPHA=1,

1. I NSS B3K, SPI#fERE, MHLFFIRIEHI MISO; =4 NSS #FFMEE SPI XA MHELZEXS MISO AYE
Hil. XFMHL, EERFRRIAIURET BN BEEN, LMERANESEUE. EEin, X SPI #HF
BERY, SPIYMR&IEHI MOSIF1 SCKES (tLBHENSSES) . IR SPI# disable, SPIFMZHELM GPIO
Wi, BAExLes FRYBEIHEEUR T GPIO RUIRRE.

2. FEENRE, MRENEESRY, N BSY M ERFE. MK, BSY [ESEIEMCAEEREE
D= RERA.

3. HBEHTXFIFO ZHM, TXE(ESAHES.

4. RN TXFIFO £y, TXE (FSAHEE,

5. £ Data packed mode, TXE #1 RXxNE HHEMITHIAY, 81NEE FIFO RYIAHIEE 16bit 35 (until the
number of data frames are even) ., {18 TxFIFO & 3/4 full, FTLVL $KZ&EFE FIFO full level, XFLEt
LBRIG— N34 frame FREEE TxFIFO 38AY 1/2 full ZHITEME. ZEUWE frame LA 8-bit BOIHRISFETE
TxFIFO &,
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NSS—l
s 00 A
| 2 2 2 2
BUSY
DO e DL D2 D3 DA
Mos| UEELEERLREE0ERNCUEECEER0AGELOER0LEELEEHE
SPE |
-------------------- | Enable Tx/Rx interrupts |
\ 4 software(polling or interrupt routine) control at Tx event |
D
FTLVL o0 J 10 11 X 10 10 X 01 X 00
N
| : L2
' P — D » <Dn+1 ........... > <Dn+2 ........... > (Dn+3 ........... ) P m— Dn#a ..., >
MISO vEELEEREREE0ERNLHEEREENNACBEERRNEBEREERE
RXNE | I_, I_
software(polling or interrupt routine) control at Tx event |—> @
FRLVL 00 ) o1 f 10 | oo ) 01 10 01 ) 00

21-10 =E#, full-duplex communication diagram(bit frame=8)
Note1: Thanding B cpu SEIEZ! Tx fifo A FBRYATIE]
21.3.10. Status flags

NARFEY 3 MASIRSELIST 2 I51E SPI BERPIAT,
21.3.10.1. Tx buffer empty flag(TXE)

= TXFIFO B RIEHNTAFHERENEUER, TXEIRSAMERL. TXEIREALS TXFIFO level BX. 1Z
ISUEEHRIFEEF, BE TXFIFO level NFETF 1/2 FIFO REA SWRHES. (IR TXEIE

(SPI_CR2) #&fu, NEFEFHNEK, = TXFIFO level XTF 112, Z{#KBHEE.

21.3.10.2.  {EUEHIES (Rx buffer not empty) #R=&(RXNE)

SNER RXNEIE i (SPI_CR2) #K&fu, MF4rhf.
21.3.10.3. & (Busy) $FE(BSY)

BSY IRGHE R ESEMR(EAMALTHR), WinERE SPIBERIVATE.

HEHKIREN1TE, FRIASPIELTERE, B8 M5 EEEIAINEEEHREN F(MSTR=1, BDM=1
FH BDOE=0), HiZUZHAiE) BSY iRRIFAIE.

FRMHEXT SPHERFHFHNETUER (BRI SR 2/, FILAMEA BSY inSulEmEEER, X
HA LB RE—IX &, ERE &R NATRENT.

BSY irSE I LABTFES ENA S PRSI,

b7 FEXW BRI (MSTR=1, BDM=13}{H BDOE=0), H{EHMFFIARS, BSY in&E1.

YRR A S oA S U
o 2 SPI #RIEFARY disable 32
o EHEI, H4% MODF=1
o THURI, HEMTH, FTEBEMEIRERE
o MURTN, FEBNMEUEERZE, BSYIREEN 0, HREED— SPIEth/EHEA
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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, ATEBHISMNRERIPR, VRS EIZEIRFEINSS B, BYX MODF
BHTEE. EliEEZ/E, SPE ] MSTR A LUKERI S IMRIAIAT.

HFLZLER, 2 MODF LR 1R, BEAAIFRE SPE F1 MSTR fiL,

BEBRET, MIRER MODF IAREEEN1. A, ESFEER, —MRKFOLIEIRET MODF (Y
BT, SFMEEEN,; A, MODF (ZFERAIREHI T £ 95R, FEfEFT LT —NENSIREIZIE
ISR ERRSFIRE .
21.3.11.2. EHER

LEIREENSEMNIZY, FE RXFIFO &8 BN EfFEWEINEUER, 74 over IEEIEITIER.
NRH B BIEAIRTENEELRHERINEIREIE (RXFIFO 7)) | ZBERMakE.

% over IEEIEITIEREL, FEIRIEIERS overwrite ABITEIITE RXFIFO BUSHR, 1BIEI00EuEs
2%, HEFBERE FRRENEEER.

{RRIEEH SPI_DR Z1728F0 SPI_SR 1788005 OVR &R,

21.3.12. SPI Flif

7 21-1 SPI FhHTER

FREREE{t BiHEE (R HIL
TXFIFO E15E TXE TXEIE
HUERWE 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

BRI2:0] MST | CPO | CPH

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—i#2EtE "HE&NA" H T
ERYE 7M.

0: HEHEIE (RKHER)

1: ffEee (RA&AREN)

“BARTEFIREZIRAI MOSI S|, FEMNIRSIRS
MISO 3|,

13

Reserved

12

Reserved

11

DFF

RW

HEMUET

0: {8 8 fAUEIISTUH T ARIE AL

1: 59 16 [ZEUEMMS U TRIZAEIL,

i RBEY SPI&IE(SPE=0)RY, AREGiZiI,
EYI=N

£ 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: {RE SPI
IR,
000: frcLk/2
001: fecik/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
B TR X B 7 aahY(E.
i MHUERUT, BRIRIBAFER(SZES feouk/4,
FIREFIESE,
5 MSTR W 0 0: EEBEANRSE
1: BENERE
BRI TR R R IZ S 7 RaidE.
AR
L cpoL W 0 0: ZRMAZSHT, SCK{RIF(EBF
1: RIASHS, SCKIRIF=HBE¥E
B TR AR Rz S FaaidE.
(REIE VA
0: FIERHENS— LR
0 CPHA RW 0 -
1: BUESEHENE Z/NTEGTA
B TR e R IZ S 7 RaidE.
21.4.2. SPIEHSESE?2 (SPI_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: {FREFEIRMT, 4 CRCERR, OVR & MODF
9 1ES, FPEEFRHEK.,
4:3 Reserved RES - Reserved
SS HifEae.
0: ZitFFEA T ssiml, ZREILATIERE
2 SSOE RW 0 ZFIgEEN
1: FEEET ssial, ZREABETIFES
FiggiE,
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[T_‘(\)/]L 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(X4 FIFO BHEAT 1/2, BHAANE
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 0
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.
. MODEF R 0 0: ForEsinR
1: HIUEER
ZEFRsHREEN, SEREFIIEAL.
4:2 Reserved 0
RIEFE T,
1 TXE R 1 0: RIXFHIET
1: RIERHAT
e\ | SN
0 RXNE R 0 1: FEEIES
0: BKEHFAT
21.4.4. SP| #iES1FEE (SPI_DR)
Address offset:0x0C
Reset value:0x0000
15 J14 13 J12 J11 J10 J9 8 | 7 [ 6 [ 5 [ 4 [3 J2 J1 [0
DR[15:0]
RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW |[RW [RW [RW][RW [RW
Bit Name R/W Reset Value Function
BERESHEREEIRNEE.
HUESFEMFA RXFIFO #1 TXFIFO B9REO. &
EEMERE, LFRIAIA RXFIFO, TIESHUE, X
FRiAE TXFIFO,
150 DRI15:0] RW 0 N\ot‘e:\E)UJH: DS ﬁ (%&?Efllﬁﬁrﬁiﬁ%) . HUE
RIEHEZUCR 8-bit Bt 16-bit,
X+F 8-bit FUEM, HUESFREET right-
aligned A9 8-bit HUEFH{TARIEFIZIRY. SR
W=z, DRI15:8JEEHE 0.
YT 16-bit HUEM, HIESHFEE 16-bit By, 2
A DR[15:0J&BFEARIEFNIZEUL,
21.45. SP| S1FsR1E
Offset | Register wlglaly]d]8]e|o|[r]o]w]s]o]a]a]o
=R 2 s 5 8 w x| 8| g
ox00 | SPLCR1 5% a S| 2 @ én— o BR[2:0] Q| & %
g o o |
Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SPI_CR2 z UEJ E HEJ e
0x04 - > x % o 3
Resetvalue | 0 0 0 0 0
":'_" ':T' > | @ | W w | Y2
0x08 | SPI_SR ES gs 213 é x %
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Offset | Register = S 3 & ea! S| o ® ~ © o ™ N o
Reset value 0 0 0 0 0 0 0 1 0
oxoc | SPLDR DR[15:0]
Resetvalue | 0] o] o] o] o] o] o] o] o] o] o] | o] o] o] o
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22. R

22.1. R

A HETF Cortex-M0+ CPU, % CPU Core B854 debug {4 EINAE. BEIERAIFRIZES
EES (BOWR) BhlIEdE EUEMTR) BHELE, RELERY, ABRRIRERIRSHIRFRIIMPRSE Z D
&I, eEfE, RZFMIMRETLRER, BREREhiT.

TEIXThREE AR EANVEERFNAK MCU BIEA, JERAYEEO2 serial wire, £ MO+ CPU Core HRAJE
IhEER—E ARM CoreSight Design kit,

MO+ T SR A EVAId S, HLATERDER:

B SW-DP: serial wire

B BPU: Break point unit

B DWT: Data watchpoint trigger

I SIF IR 7 A0 R RIS R THRE :

m REELSIEISE, SWIO@PB6, SWCLK@PA2
B MCUBHE CGHFHEIFEEIN, =HIIMNIESthE

MCU

Cortex-M0+ debug support

Bus matrix
System =
interface |
Cortex-M0+
Core
swm} Jowoe] ( ; » DBGMCU
SWCL@ sl Debug AP
22-1 DBG EE]
22.2. S| Hm#RAENEE O R
22.2.1. SWD ifEiftixO
TEXIEEEXNIROBRY, EREHERAE I,
X 22-1 DBG {ZE]
SW-DP Sw iEistiEO
RIS IRIEHT e T SISE
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

—B SWD iR, T GPIO #ZHgs & 7iIXE/ MmO, GPIO #ZHISH 7SN 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

AR ID code, #ETF Keil, IAR ETERiZ ID Code ({i/F 0x4001 5800 itiit) SHFiEix.
o EEBfE, FE{4HEEN flash B factory config. byte i Ox1FFF OFF8 ithtik, %£%Z) DBG_IDCODE 1788
|,

22.4. SWD g0

22.4.1. SWD Y4B

XENELHRTERMY, FRUTENRO:

B SWCLK: RBEFHETHRY clock (55

B SWDIO: WHEIREES

IZIN SRS bank FUZ57788 (DPACC 5772571 APACC 57788) HISFIBA. BN ERBEL W
LSB-first {&#l, ¥+F SWDIO BUN SR, 2 bRk Ehi (37 100k BRAYEBHE) .

YRR SWDIO HRMMES, EFEMEATEL LERSBEHEN, RIS R. R
BRET, XNEBER 1 MR E, AT aTLUBIEEE SWCLK SRERRIFEE,

22.4.2. SWD HHYEE

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) REEREK, WRENAISREIRERNESE.

= 22-3 ACKIRL (3bits)

EASL &R iR
001: FAULT

[2:0] ACK 010: WAIT
100: OK

MB—MEREHEWNR 1 4 wait BFE FAULT REHREE], N mATEAZRERRE ACK I RL,

2 22-4 DATA &4 (33bits)

EUAFAL B A
[31:0] WDATA & RDATA BaE iR
32 Ryafz XJ[31:0]HYEH BB (L

NEREMETIRIERT, AR E SRS,
22.4.3. SW-DP Ki&#(reset, idle states, ID code)

SW-DP FRRESHBEMNENX T SW-DP FIAES ID XA8. BIBfE JEP-106 tfE, X4 ID KIBEHERI ARM
RS, FH#EE(I 0x0BB11477 (XIRI Cortex-MO0) .

22.4.4. DP and AP i&/5ihla)

15 DP BB EARSHE posted: SR AJLA#EIZEN (ACK=0K) , SETILMFIEIR (ACK=WAIT)
1 AP RYEMEH posted : XEREHRINVERBREEI T—XER. MR FTXEHTHIBEIAZ AP
aia), N DP-RDBUFF FH{Fas i ititIFHIRSIZLER.
DP-CTRL/STAT 77230 READOK #R&FEEA™ AP 1E1/3/A)ak# RDBUFF EiEK (RIEREE AP Eih
[BlERIRY) BIHEES.

B SW-DP LI TE buffer (33F DP #1 AP 5) , XEELEMIRENARTHE, BK—S5EE. W
BE buffer i 7, SHHMNEIAZE "WAIT” , IDCODE £, CTRL/STAT iZ8i# ABORT 5§, Zfilst

(EZEHNEE buffer 2#AHY)
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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 Z1788

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 Z{Fse

Address A[3:2] value Description
0x0 00 Reserved

DP CTRL/STAT 5728, FfF

B ER—EFEHE VAT power-up

ox4 01 B 5 AP IGOE BRI

B IEEHE pushed EEERFNME pushed JEIFR{E

BRSNS (. power-up )

DP SELECTRION F178%: F{FIEEFEXAITA)EOF] active 4 4> word AYZ57F
BEEN,

B Bit31:24: APSEL: 1EHE4AT AP

0x8 10
B Bit 23:8: reserved
B Bit7:4: APBANKSEL: 72451 AP %% active 4 4> word Z{Z25&
B Bit 3:0: reserved

kG 1 DP RDBUFF Ff7s8: ATRHFBAEE—NERFFIGE, BEIRENER

(RRAERHHY ITAG-DP 1#2(F)

22.5. A%t

BT core debug 778§, TILAIIA] Core debug, Debug 15X LE1FES @D debug ihialimA. fBEHT
EPY NS 7RS4
* 22-5 NizAitE17es

s A

DHCSR 32bit Debug halting control and status register
DCRSR 17bit Debug Core register selector register
DHCDR 32bit debug Core register Data register

DEMCR 32bit debug exception and monitor control register

TR AGIS NS HI 5772849 bit0 (VC_CORRESET) , #f&AE

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{EEZXTF 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

SCINHURE watchpoint BATTHIRNEREE, tBsCIL T ARMV6-M BJ356H9 DWT Program Counter Sample regis-
ter(DWT_PCSR), ZZ17e8AIFEINEFEIERIREE PC, MAREELIEEE, XAERRMH T HRAE ST,
CORTEX-M0+ DWT_PCSR iER 7Bl T IR SFIRIBZAIES.

22.8. MCU i@isti&Ek (DBGMCU)

MCU debug component B E RT3
m {EIEEEN
B X7 timer, watchdog #E breakpoint H|EAYAT ¢4l

22.8.1. (RINFERRRIFASS

FHNEIIFEER, BT WFI & WFEIES. MCU NEINFEER, 5% 25 CPU Clock {£1H,
;& 2R CPU RITHEE,

CPU ARFSIFTE debug HAiE], {58 FCLK 8& HCLK, T XLUEEIXEERNEE, £—MEHEE, it
IRRSFS. MCU SR TIFIHRIGE, TR EEIFEER TR,

EHitt, ERE NSRS ERYENRESFRNNS, LS EETA:

B fEsleeptE: FCLKFIHCLK{3#AB. 1BNA, ZIERABES RN FrEEi TheERvrRS.

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 FENX R

22.9.2. @i MCU Be&Z7F58 (DBGMCU_CR)

ZEFESECETE debug RS THY MCU {RINFEE,
ZHFREM EBEMHITRLEN (RRERENM) . BUUERREN MUBHEHI TSR,
MR E ENASTFZINEE, WTFREERERR, SXEHEFRARTEN.

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 &=,

0: (FCLK=off, HCLK=off) , #£ STOP #&z{, HCLK %0
FCLK #&XF. ZM STOP RIBHAT, RHEESLE
BEMNEHERE (RFEEAHSI) . e, ZHEEEHER

1 DBG_STOP RW 0
- ERTEhEHIES.
1: (FCLK=on, HCLK=on) , i\ STOP #&=,, HSI
A&XiA, FCLKFIHCLK B I 74, B STOP &L,
WNREEWTR RS, G EEEHRE.
0 Reserved

22.9.3. DBG APB freeze register 1 (DBG_APB_FZ1)
ZZFRRFSKACE timer, IWDG #£ debug THIESHH, ZHFFRIE LESMHITREEN (FRRRE
i) . BERLWREREERRSEMN MHITE.
Address offset: 0x08
Power on Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DBG_
LPTIM STOP Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
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RW
15 14 13 12 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
2 CPU {=LLRY, LPTIM B9LHERESAT PRiaHIfL
31 DBG_LPTIM_STOP | RW 0 0: fsgE
1: AfsEge
30:0 Reserved RW
22.9.4. DBG APB freeze register 2(DBG_APB_FZ2)
ZE 7R FIsRECE timer £ debug THIRTEMEH, 2B Fest LREMHAITRIEEN (FERRFREN) .
e EEAREERAEN THITE.
Address offset: 0x0C
Power on Reset value: 0x0000 0000
{3785 32-bit Hbhibifia), Rk,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Re Re Re Re Re Re Re Re Re Re Re Re Re
Res Res
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
4 CPUELERT, TIM14 iHEREERIRT i
15 DBG_TIM14 _STOP 0: {FRE
1: AfFEge
14: 12 Reserved
% CPU {=1ERY, TIML i+E=5a9RTspiEHl(
11 DBG_TIM1_STOP 0: {8
1: AfsEgk
10: O Reserved
22.9.5. DBG H1F=21%
(@)
ff | Reg
siiste | R SAINCEYIINILIEHgYIgydSoafauaanos
e r
t
DB
Cllddaddddadddaodddodddadddaddaddaddaddan
DC | 0 0 0 0 0 0 o O O f O 0 0 0 O O 0 Mo O o O O O o
0 oo | HHHHHHHHAHAHAHHAHHHRERARARRHAARHEHRHRHRRRHHH
X
0 E
0 Re-
vsaelfj o|o0|0|0|0|0O|0O|O|O|O|O|O|O|O|O|O|O|O|0O|0O|0O|0O|0O|O|0O|O|O|O|O|O|O|DO
e
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~® 0w 20O

Reg
iste

31

30
29
28
27

26
25

24
23
22
21

20
19
18
17

16
15

14
13
12
11

10

hOXO

DB

CR

DBG ST

Re-
set
valu

o

0O X O

DB

AP
B_F
Z1

DBG LPTIM ST

Re-
set
valu

o

OoXxX o

DB

AP
B_F
z2

DBG TIM14 S

DBG TIM1 ST

Re-
set
valu

o

o
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23. RAFHEB

172 HHA BEiNcH
V1.0 2024.03.04 kR

1. Vrersur FFIRE: 1.5V, 2.048V, 2.5V
V1.1 2024.12.24 2. E3f4.4 FLASHSEIE =Y

3. EHTADCRIFAYEZ 77 (ADC_SMPR)
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