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16.4.12.  RTC BIFERIIE ..ottt 271
17.  FHSTBETII (IWDG) oottt et een st en s eenenes 273
A 51 OO OO 273
17.2. IWDG B et ettt 273
17.3. IWDG TIBERIR ettt 273
17.3.1. IWDGHEREL..........o oottt n ettt n s 273
17.3.2.  Hardware WatChdOg . ....ouueiiiiiiieciiiee ittt e s snreee e 274
17.3.3. RegiSter aCCeSS PrOtECTION ....uuiiiiiiiieiiiiiiee ettt et e e et e e e e sbneeeeaas 274
17.3.4. Debug mode and STOP MOTE .....oiiiiiiiiiiiiiie ettt e e e sbneeeea 274
L7.4.  IWDG BR TR oo 274
17.4.1.  BBEBZRTFER (IWDG_KR) .ooiiiiiieeeeieeeeeeeeeee et n s neen s 274
17.4.2.  FRIIBRBTTFER (IWDG_PR) ..ot 275
17.4.3. FEEEERTTFER (IWDG_RLR) ..o 275
17.4.4. JRZSBITFEE (IWDG_SR) ...ooooeeeceeeeeeeeeeeeeeeeee et an e 276
17.4.5. IWDG B RERIIG ...t 276
18, 2C B ..o 278
L8 . B ettt ettt ettt ettt 278
18,2, BRI et 278
18.3. 12 TBERIR e 279
18.3.1. 12CHERE .......oooveeeeceeeeeeeee ettt 279
18.3.2, BRI oot 279
18.3.3. I2C HMHARE .o 280
18.3.4. 12C BAEETE ..ottt 280
18.3.5. 12C TERRTN .ottt 282
N T =1 7 <> S 287
18.3.7. SDA/ISCLEEE . ....co oot 288
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18.4.  12C BB cooooeoececeeeeeeeeee ettt 288
18.5.  12C BFTR R oottt 289
18.5.1. 12C ZHUBSTFEE 1 (I2C_CRIL) cueoeeoeeceeeeeeeeeeeeeee ettt enen e 289
18.5.2. I12CHEHIESTFEE 2 (1I2C _CR2) iueieeeeeeeeeeeeeeeeeeeeee et n e 291
18.5.3. 12C EABHHHEESTERE 1 (12C_OARL) ..o 292
RN VIR ¢ =17 2= (1O o] ) FO OO 292
18.5.5. 12C ARTEBFIFER(I2C SR cooeeeeceeeeeeeeeeeeeeeee et n e en e 293
18.5.6. [2C ARTEZFIFEE 2 (12C_SR2) ..ot 296
18.5.7.  12C BHHEHIBFTRER2C CCR) ..ot 297
18.5.8. 12C TRISE BFEE (I2C_TRISE) ...ooeiveeeeeeeeeeeeeeeeeeeeeeseeeeseeses s nesnes s aenes e ine e nnines 298
18.5.9. 12C Wakeup Time ZFTFEE (1I2C_WT) oottt aes 299
18.5.10.  12C BITFERIIUG ......cooovooeeeeeeeeeeeee et 300
T - -t = (] =T OO RO OO 303
T 51 TP RPN 303
19,2, BRI ettt ettt 303
19.3.  SPITIBEHEIR ..ottt 303
R T T TR 57 OO 303

R R I - I 1 1 1 =] 1 R 304
19.3.3. BB B ..ottt 306

R R T4 =1 1 5 R TRTRTR 307
19.3.5.  MIBIEINSS)BHIEEIR .......oooeeeeeeeceetee ettt n s 308
19.3.6.  JBHHEED ..ottt 309
19.3.7.  SP BB ..o ettt 310
TR TS I 125 - OO 311
10.3.9. BB IR R e ... e 311
19.3.00.  RE AR oot 313

R TR T T -~ 1~ 7y - 314
19.3.12.  SPILHBIT ......ooooiieeeeeeeeeee et 315
19.3.08.  SP BRI oo 315
PIORR 1 : 1= 51 2 (0N = 4 ) OO 321
20,1, UART B e 321
20,2, BRI e 321
20.2.1. UART (RS232) BBIFHHN ...ov oo 321
20.2.2. OB B I ..ot 322
20.2.3. BT s 325
20.2.4. UARTIEUIBE B BRTHRHITEA . ...t 326
20.2.5. BB ..o 327
20.3.  UART BB R oot 328
20.3.1.  ARZBTFER (UART_DR) oottt ettt ettt n et n e 328
20.3.2. BHASEEITFER (UART _BRR) .o oo 328
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20.3.3.  ARFEEFTFEE (UART_SR) coovieeeeeeeeeteeee et s st nen s nenn e aennes 329
20.3.4. FEHIBSTFEE 1 (UART _CRL) oot 331
20.3.5. FEHUBTFEE 2 (UART _CR2) ..oioeeoeeoeeeeeeeeee e 333
20.3.6. JEHUBSTFEE 3 (UART _CR3) ..oiioeeeeeeeeeeeeeeeeee et 334
20.3.7. FEUHIHEZSTFZE (UART_RAR) oo 335
20.3.8. ZBEMIHEESTFIE (UART _TAR) oo 336
20.3.9. UART BRTFERIIUG .......ovoeoeoeeeeeeeeeeeeee et 337
O - - OO TP 338
S 1 - SO 338
21.2. TouchKey B ME o 338
21.3. BEMIBEl......o.oooooeeeeeeeeeeeeeeeeeeee et 338
- - -2 TP ST 339
p 3 R ¥ TSP 339
22.2. BIBISAIRIREETIB ... s 339
22.2.0. SWD BRI ..ottt 339
2222, RIEHI SW-DP BIED ... oot 340
22.2.3. SWD BIEBIPIEB L3RI TRL ..ottt 340
22.3. DB . oo et 340
22.4.  SWD I EE I ..o, 340
y o AV D I 1 3 & 12 F TR 340
22.4.2. SWD YEETU ...co.ovoeeeeeeeeeeeeee ettt 340
22.4.3. SW-DP IKZS#l(reset, idle States, ID COUE) ....coiiiviiiiieieeteee ettt ete e 341
22.4.4. DP and AP BE/BIHII .......ooooeoeeoeeoe et 341
22 45, Sl P B B oo oot 342
2248, SW-AP B B oottt 342
2247, PRI ..o 342
22.5. BPU BiEEETE(Break Point UNit) oo, 343
p T N = 1= TU b ¥ -SSP 343
22.6. HUBMEE DWT (Data WatChPOint) oo, 343
22.6.0.  DWT I .ot 343
22.6.2. DWT BB B A B aBE ... e 343
22.7. MCUBREEBR (DBGMCU) oo, 343
22.7. 0. (BB R AU I dT s 343
22.7.2. TIFERIEE. BTN RTC oo 344
P T oY= X eI = & -1 OO 344
22.8.1. DBG i8%F ID {XTBBTFEE(DBG_IDCODE) .....vovoeveeeeeeeeeeeeeeeeeeeeeee e 344
22.8.2. @it MCU BEEZTFEE (DBGMCU _CR) w..ooveeeeeeeceeeeeeeeeeeeee e 344
22.8.3. DBG APB freeze ZFEE 1 (DBG_APB_FZ1) ....omioieeeoeeeeeeeeeeeeeeeeeeeeeeeee e 345
22.8.4. DBG APB freeze ZFEE 2(DBG_APB_FZ2) ..o 345
22.8.5. DB B IRERII G .o oot 346
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SEREERPEANGESTIR

/A= 3%
read/write (rw) PG EEEE It
read-only (r) B RBEIEIAL

write-only (w)

BHRESIA, BRI SRESEE

read/clear writeO (rc_wO0)

BARTLAEI A, BeJLUBIES 0 iRz, 5 1 MIAIToRm

read/clear writel (rc_w1)

AR LASEIEA, tRETLUBEE 18k, 5 0 XWItfTcEm

read/clear write (rc_w)

BB B NS 7 EBiEkRAL, BAZMREAFER

read/clear by read (rc_r)

AT LUERIX ML, RIS BaEEIER 0, BAMNASHIBAIE

read/set by read (rs_r)

BARTLUSEUX MU, U= BagEIER 0, BEANASEIBAIE

read/set (rs)

BARTLURIEA, BAJLARBIAIA 1, 5 0 XM

toggle ()

BAHTLUBIT BN 13RI, BN 0 T3

Reserved (Res.)

REBAL, WRIHEEEE
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2.

RAERBIEER

SWCLK

SWDIO
as AF

PA[15:0] <
PB[3:0] <

PF[5:0] <::

IN+
IN-<
out

ol

CPU
CORTEX-MO+
fmax= 48 MHz
NVIC IOPORT|
o
1§
15
-
o
2

INT_CTRL|

192UU02133U| GHY

cre >

GHY-S

Flash Memory Voltage
Voo Regulator ‘|
VCClo
VCCA Ve
vcc SUPPLY
SUPERVISION
SRAM
POR/BOR
Filter —— NRST
i 3 — |
¢ 3
E (<)
HSE Bypass
RCC HSE

Reset & clock control

EXTI
I

1

from peripherals

1043 [

26xIN

LT

System and peripheral
clocks, System reset

S- AHBTO S-APB

adv-S

[ wos [

[ ewe KD
omaen |

adv-S

o]

(= e

e

TN
TN

() ma

0SC32_IN
0sC32_0uT

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

CH1 as AF

3]3S S A .

Power domain of analog modules

VCCA domain

‘ VCC domain

‘ VCCIO domain

2-1 RGEHINEE]
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3.1.

3.2.

iR C &R
R

RFHLATERD4HR :
B —/ Master

— Cortex-M0O+
m 73/ Slave

KEE SRAM

— NEB Flash

— Hfth AHB slave (#% AHB-to-APB bridge., CRC, EXTI, RCC)
B RREEE
Cortex-MO+HI R 48 B & iE B 5 EAHBREEZ , CPUIEIY iZAHBE £ /7 [AlFlash, SRAM, CRC,
EXTIl. RCCHiBidAHB-to-APB bridgeifj|alfEisME.
B AHB-to-APB bridge (APB)
AHB-to-APB bridge (APB) 12{tT EAHBFIAPBIE 22 [BIYESEEE i ZBridge A MBI ARET,

FiEsREEE T

TEFIFAEEE. HUETENESE. 772570 10 ports #FE—RILTE— M 4-Gbytes Z8[8], izt
WIBRFE (—1> word B, REFTHHEERIKIIL) .
BAZU=EM ISR 8 1 512 Mbyte B Block X1,
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OXFFFF FFFF

Block 7

ARM Cortex MO+

OXE000 0000 Internal periphrals

Block 6

0xC000 0000

Block 5

0xA000 0000

Block 4

0x8000 0000

Block 3

0x6000 0000

Block 2
Periphrals
0x4000 0000

Block 1

0x2000 0000 RAM

Block 0 Code

0x0000 0000

Addressable space

0x5001 1FFF
IOPORT 0x5000 0000
0x4002 3008
AHB
0x4002 0000
0x4001 587F
APB
0x4000 0000
el Ox1FFF FFFF
Load Flash Ox1FFF 0300
Ox1FFF 0280
Reserved
- Ox1FFF 0200
Factory config. bytes
- P Ox1FFF 0180
actory.con ig. bytes OX1FEF 0100
Option bytes OXLFFF 0080
uib OXLFFF 0000
Reserved
0x0800 7FFF
Main flash
0x0800 0000
Main flash/ 0x0000 7FFF
User flash/
RAM 0x0000 0000

3-1 T fiEashRgY

2 3-1 17i%esitn
Type Boundary Address Size Memory Area
0x2000 C0O00-0x3FFF FFFF - Reserved
SRAM 0x2000 0000-0x2000 OFFF 4KBytes SRAM
Ox1FFF 0300-0x1FFF FFFF - Reserved
Ox1FFF 0280-0Ox1FFF 02FF 128Bytes Data Flash
Ox1FFF 0180-Ox1FFF O1FF 128Bytes Factory config. bytes
Code Ox1FFF 0100-Ox1FFF 017F 128Bytes Factory config. bytes
Ox1FFF 0080-0x1FFF OOFF 128Bytes Option bytes
Ox1FFF 0000-Ox1FFF O07F 128Bytes uiD
0x0800 8000-0x1FFE FFFF - Reserved
0x0800 0000-0x0800 7FFF 32KBytes Main flash memory
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Type Boundary Address Size Memory Area
0x0000 8000-0x07FF FFFF - Reserved
1R Boot FLEVERE, 2:
1) Main flash memory
0x0000 0000-0x0000 7FFF 32KBytes
2) Load flash
3) SRAM
* 3-2 IMR B fFasitit
Bus Boundary Address Size Peripheral
0xEO000 0000-0XEOOF FFFF - MO+
0x5000 1800-0x5FFF FFFF - Reserved
0x5000 1400-0x5000 17FF 1KBytes GPIOF
0x5000 1000-0x5000 13FF - Reserved
IOPORT | 0x5000 0C00-0x5000 OFFF - Reserved
0x5000 0800-0x5000 OBFF - Reserved
0x5000 0400-0x5000 O7FF 1KBytes GPIOB
0x5000 0000-0x5000 03FF 1KBytes GPIOA
0x4002 3400-0x4FFF FFFF - Reserved
0x4002 3010-0x4002 33FF Reserved
1Kbytes
0x4002 3000-0x4002 300F CRC
0x4002 2400-0x4002 2FFF - Reserved
0x4002 2000-0x4002 23FF 1KBytes FMC Flash
0x4002 1C00-0x4002 1FFF - Reserved
0x4002 1900-0x4002 1BFF Reserved
AHB 1Kbytes
0x4002 1800-0x4002 18FF EXTI
0x4002 1400-0x4002 17FF - Reserved
0x4002 1080-0x4002 13FF Reserved
1KBytes
0x4002 1000-0x4002 107F RCC
0x4002 0C00-0x4002 OFFF - Reserved
0x4002 0040-0x4002 O3FF Reserved
0x4002 0000-0x4002 003C Reserved
0x4001 5C00-0x4001 FFFF - Reserved
0x4001 5880-0x4001 5BFF Reserved
1KBytes
0x4001 5800-0x4001 587F DBG
0x4001 4C00-0x4001 57FF - Reserved
APB
0x4001 4880-0x4001 4BFF - Reserved
0x4001 4480-0x4001 47FF Reserved
1KBytes
0x4001 4400-0x4001 447F UART2
0x4001 3C00-0x4001 43FF - Reserved
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Bus Boundary Address Size Peripheral
0x4001 3880-0x4001 3BFF Reserved
1KBytes
0x4001 3800-0x4001 387F USART1
0x4001 3400-0x4001 37FF - Reserved
0x4001 3080-0x4001 33FF Reserved
1Kbytes
0x4001 3000-0x4001 307F SPI1
0x4001 2C80-0x4001 2FFF Reserved
1Kbytes
0x4001 2C00-0x4001 2C7F TIM1
0x4001 2800-0x4001 2BFF - Reserved
0x4001 2400-0x4001 27FF - ADC
0x4001 0400-0x4001 23FF - Reserved
0x4001 0220-0x4001 02FF Reserved
0x4001 0200-0x4001 021F - COMP1/2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 B400-0x4000 FFFF - Reserved
0x4000 BO00-0x4000 B3FF - Reserved
0x4000 8400-0x4000 AFFF - Reserved
0x4000 7C28-0x4000 7FFF - Reserved
0x4000 7400-0x4000 7BFF - Reserved
0x4000 7080-0x4000 73FF Reserved
1KBytes
0x4000 7000-0x4000 707F PWR
0x4000 5800-0x4000 6FFF - Reserved
0x4000 5480-0x4000 57FF Reserved
1KBytes
0x4000 5400-0x4000 547F 12C1
0x4000 4800-0x4000 53FF - Reserved
0x4000 4480-0x4000 47FF Reserved
1KBytes
0x4000 4400-0x4000 447F Uartl
0x4000 3C00-0x4000 43FF - Reserved
0x4000 3880-0x4000 3BFF Reserved
1KBytes
0x4000 3800-0x4000 387F TK
0x4000 3400-0x4000 37FF - Reserved
0x4000 3080-0x4000 33FF Reserved
1KBytes
0x4000 3000-0x4000 307F IWDG
0x4000 2C0C-0x4000 2FFF Reserved
0x4000 2C00-0x4000 2C08 Reserved
0x4000 2880-0x4000 2BFF - Reserved
0x4000 2800-0x4000 287F 1KBytes RTC
0x4000 2420-0x4000 27FF Reserved
0x4000 2080-0x4000 241C Reserved
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Bus Boundary Address Size Peripheral
0x4000 2000-0x4000 207F 1KByte TIM14
0x4000 1800-0x4000 1FFF - Reserved
0x4000 1400-0x4000 17FF - Reserved
0x4000 1030-0x4000 13FF Reserved
0x4000 1000-0x4000 102C - Reserved
0x4000 0800-0x4000 OFFF - Reserved
0x4000 0450-0x4000 O7FF Reserved
0x4000 0400-0x4000 044C ) Reserved
0x4000 0000-0x4000 O3FF - Reserved

3.3. AL SRAM

F LR 4KB SRAM, 81T bytes, half-word (16-bit) & word (32-bit) B AHE] SRAM,

3.4. Flash TFfigse

Flash fFiERFE RN AEAHIIE KIS AR :
®  Mainflash block: 32kBytes (8k x 32bit) , FAF{FiERFIEFRFEE SIMTLURES PR
EALURERK 4kBytes YE User bootloader {$F8.,
B Information X1, 0.75Kbytes(192 x 32bit), BEEIELATERS :
— Factory config. bytes 0, 128 Bytes, FT1EK:
—  TFRY Trimming #4E (& HIS triming #4E)
— Factory config. Bytes 1: 128 Bytes, FAF=m:
— A Trimming lEEEE
— UID: 128 Bytes, FBFEHBIG-HBEI UID
— Option byte: 128 Bytes, FIFEMG B IFMERIPAIECEE
— OTP Flash: 128 Bytes, RATFFRAFEIRE
B Page size: 128Bytes

B Sector size:4kBytes
Flash memoryig#iiZ OB RN FEEFeaturedl T :

B Flash read interface
B Flash Program/Erase operation
B Read protection

B Write protection

3.5. Boot f&x
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1E1Z BOOTO pin # boot B &E{i nBOOT1 (fFiTF Option bytes F7) , EER=MARNEINMER,

WNTNERATR:
% 3-3 Boot Bt &
Boot mode configuration Mode
nBOOT1 bit | BOOTO pin | Boot memory size ==0 Boot memory size !=0
X 0 Main flash [B5h Main Flash [z
0 1 SRAM 2E}] SRAM 2z
1 1 N/A Load Flash [Bzf

BEeEREETERASEMNE 4 N SYSCLK #7817, HAFRER ERAE SR EEE .

f5i% startup 3EIRfS, CPU ittt 0x0000 0000 BUMHARTRAYE, ASMEsTFEESAY 0x0000 0004

MR HITIES . BURTHISEREHET, Main flash, system 77fifie8a#E SRAM IRARUI T

17aa):

B Boot from main flash: main flash ERSEIFfE=SZSE)AY 00000 0000 X335, {BEMMARLURHE
ASRRYFiERS=SIE (00800 0000) #H1TiaAl, thHFLZEWE, Flash ZS[ERTLAMIIMEIE 0X0000 0000
a7 0x0800 0000 if5[aZ,

B Boot from user bootloader: user bootloader memory X335 7ESETF£SEZS(8) 00000 0000, {B
EASARTLARSR user bootloader K/JMZEM T Z=S[ERAGEIE],

2k 3-4 Boot Fit &

User Bootloader ikt
% .
1K byte 0x0800 7C00~0x0800 7FFF
2K byte 0x0800 7800~0x0800 7FFF
3K byte 0x0800 7400~0x0800 7FFF
4K byte 0x0800 7000~0x0800 7FFF

B Boot from SRAM: SRAM XI5 ESaIFEEEZSEAY 0x0000 0000, {BEHPARLAEIY 0x2000
0000 tEHkiEa R,

3.5.1. FhasS B IS

WNER Boot mode #IFEE, MG LMENEREF= A #inRHFi#Ees. XAMEKUEIE SYSCFG
configuration register 1(SYSCFG_CFGR1)J MEM_MODE {ii%iRR5E,
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4. R AT, Flash
4.1. NEXEHIHE
Flash fFfi#es B N ARV IR I ZERY :
B Main flash block: 32Kbytes (8k x 32bit) , FTFiERFIEFMRAFEIE BN LIRIEZ P
ETLUKTERK 4Kbytes /EJ9 User bootloader {58,
B Information X1, 0.75Kbytes(192 x 32bit)
B Page size: 128Bytes
B Sector size:4kBytes
Flash memory #Z=##Z O BEEANEE Feature I0TF:
B Flash read interface
B Flash Program/Erase operation
B Read protection
B Write protection
B SDK protection
4.2.  IREFEWEENE
42.1. INEFEE
Flash fzfif2MH 32bit FWAIFMERTTAM, TLABIFEFIIEUERIFE, Page size J9 128Bytes,
sector size /3 4KBytes,
MINBE L, Flash 7#{iZ2849 3 Main flash 1 information flash, BIZBER 32Kbytes, FESEN
0.75Kbytes,
Page erase f] Sector erase #{ERILARI AT main flash FRIFSHFRIFEIXE,
MEREBIFPIRE, N Mass erase I AT main flash, BNAREERFITF main flash,
3R 3-4 [N RNt
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
Sector 2 Page 64-95 0x0800 2000-0x0800 2FFF 4Kbytes
Sector 3 Page 96-127 0x0800 3000-0x0800 3FFF 4Kbytes
Main memory
Sector 4 Pagel28-159 0x0800 4000-0x0800 4FFF 4Kbytes
Sector 5 Pagel60-191 0x0800 5000-0x0800 5FFF 4Kbytes
Sector 6 Pagel192-223 0x0800 6000-0x0800 6FFF 4Kbytes
Sector 7 Page224-255 0x0800 7000-0x0800 7FFF 4Kbytes
uiD Page O Ox1FFF 0000-0x1FFF 007C 128bytes
Option bytes Page 1 Ox1FFF 0080-0x1FFF O0FC 128bytes
Factory configO Page 2 Ox1FFF 0100-0x1FFF 017C 128bytes
Factory configl Page 3 Ox1FFF 0180-0x1FFF 01FC 128bytes
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Reserved Page 4 Ox1FFF 0200-0x1FFF 027C 128bytes
USER OTP memory Page 5 Ox1FFF 0280-0x1FFF 02FC 128bytes
A Y = Al A\
422. [IEFEEHEEBRELEER

4.2.3.

Flash BILABHEA—MBRIVFMESRTE, HEZRSUHHAE., BEEIREERIF, LAY flash
FhERRRIA S TIEEL.

BUSEELRERRET AHB REHITHY. IERFAILIK FLASH_ACR Z{7asRY Latency %,
BNSERN flash EAI—NERE RIS EARE,

FLASH_ACR.O(LATENCY)fiZ, 24/9 0, WIZRIENN flash SERERISERPIRTS; 24 1, flash SHR(FIE
N 1AFFRS, S 2, flash SEHEEEIN 3 MEFRE. ZHIRN T LEEERRSRSHFIE
XHRIEAT flash SEEURE, M TRIEI IRt

RESIRIEFIRIREE

18T ICP (In-circuit programming) & IAP (In-application programming) TJLAXT flash {75
1E.

ICP: PESKEESTEEA Flash TRH53BA0PES, AILMERS SWD #iXak# boot loader, EFBFRIFREAN
MCU 5, ICP 2t T IRIEFIBETRIRIHEAN, FHiEMR T AV ERIEAIEEE socketing,

IAP: ETLMERS HSISH0ERED, THESIMIEE flash &, IAP AYFRPIENETH, BX
5 flash 74558, A5, LAY flash TAEEE B T 21 ICP S AATERS RFIIER:,
SNSRAERT flash SEEBIRFRY, RETEN, N Flash FFESRAIRSEAMRIFAY,
HEEEEEIRERARE, (HTE flash AREERRIEIE D, SEIRF—4ER, LR ERRTLAERRY
BT, XORERE, MEEHTSRERIER, Rt TRBMSIEIEN.

SITEFEURIE, DT HSI (REHRIE HS| SIRELEXN M VS HRIRS R EEHISEE) .
BIILAT flash #=HlEORXNS T, H LSS SHEIRE:

B Acess control register(FLASH_ACR)

B KEY register(FLASH_KEYR)

B Option byte key register (FLASH_OPTKEYR)

B Flash status register (FLASH_SR)

B Flash control register (FLASH_CR)

B Flash option register(FLASH_OPTR)

B FLASH SDK address register (FLASH_SDKR)

B Flash boot control register (FLASH_BTCR)

B Flash write protection resister (FLASH_WRPR)

B FLASH sleep time config register (FLASH_STCR)

B Flash TSO register(FLASH_TSO0)

B Flash TS1 register(FLASH_TS1)

B Flash TS2P register(FLASH_TS2P)

B Flash TPS3 register(FLASH_TPS3)
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4.2.3.1.

4.2.3.2.

B Flash TS3 register(FLASH_TS3)

B Flash page erase TPE register(FLASH_PERTPE)

B Flash sector/mass erase TPE register(FLASH_SMERTPE)
B Flash program TPE register(FLASH_PRGTPE)

B Flash pre-program TPE register(FLASH_PRETPE)

(s

FEEfIfE, flash FERSWRF, BHLEABEN (LLWBFMSIER) BEBREE. B
FLASH_CR FHFesa MEITRY (BT BIEEFTINEIZINF T8 OBL_LAUNCH {if) . &KX flash
HNSFIHRISERE, #W/EisS FLASH_KEYR 57788, Fo4M8itE, SR FLASH_CR 17281
e,

BPBAIT:

B 1: [@ FLASH_KEYR 77885\ KEY1=0x4567 0123

#& 2: [ FLASH_KEYR 17285 A\ KEY2=0xCDEF 89AB

HEERBT FEPSHUE FLASH_CR FH7es, HEITRENL EEIRM KEY BIFR, [BEEEiR
WAL, Fir=4 Hard Fault i, IXFEAVEIREESE—NSEHIN KEY1 ALES, =#& KEY1 LD,
BE"/"EFHAY KEY2 AILEL,

FLASH_CR S7Z28a]LUBISH4S FLASH_CR 25778809 LOCK #E R SHE,

548, 24 FLASH_SR 172810 BSY K ENIRT, FLASH_CR FEEAREES. WA, Hasidis
T5i%Z 1788 (FLASH_CR) RUR{ESSIEE AHB B&RYIEIE, HEI BSY U#iES.

NESEE

Flash 7ZfEeSEIRLA 32 {7 N (HHTHFHEFTHIRIEST4A hardfault) FH{TEE page RIS#
E, % FLASH_CR Z7728/0 PG #%E&{I, CPU [ FLASH 7Zt#setiit=sAE 32 (R, Big
EFaEsn. T3k 32 RZAIBNE S hard fault FHT,

WMRESH flash iiEZS[E], 24 FLASH_WRPR HFFREARPHXE, NSRBI EEEREEE,
[ERY FLASH_CR Z{788 WRPRTERR S ENL, B/, #B8% main flash Xig{E/9 Load Flash f&
FABY, WNERHIESEFE/9ZE program RIXIE, W program BIFRWZEEE, FES FLASH_CR ZH17s8
WRPERR {UtB&WEN. BR(FER, FLASH_CR Z57880Y EOP IS E .,

B flash SEUREL BRI TAIR:

1. 19& FLASH_SR Z577=8HY BSY fi, FIMTRE BRI IEAEMERT flash #4F

2. MMRSBIETHITH flash BHFESIRIE, WHHHELZ Page B9 32 1NF (AR page BB
EEN, WHTZEER, SUBTZER)

[ FLASH_KEYR 28X E KEY1 F1 KEY2, f#B& FLASH_CR Z{ZSSH(RIP

E{i FLASH_CR 775819 PG {7f[] EOPIE {if

[ BRI TS 1 25 31 NFRISIRIE (REES 32 (U5)

B\ FLASH_CR 77280 PGSTRT

5E 3R21F

1 FLASH_SR Z17=8/Y BSY (U5 =

KB FLASH_SR Z{7s8RY EOP iR (HERMECEMTN, ZWEN)  ARKHEEZ
i

© © N o g &~ w
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4.2.3.3.

10. MIRAHESRE, WHRHER PG U

L EARSE 7) RIhT, WERIEBNESN, R BSY HEE4E(L

ITFEERIRIE

Flash 7ZfEES AT LURER page HHTHEUR(E, SE#1T sector Fl mass erase,

iE: sector #] mass erase XJ information memory A<EAER.

Page erase

LEA page # WRP {#FP, SEASHIEM, ItAT WRPERR &I, B4, B main flash X
13 /9 Load Flash {EFERY, #I%EIEAT page A erase BY, AT WRPERR /B4R E L,
LEHIT page erase IBRIER, BHITUUTEER:

B FLASH_SR 251788 BSY i, HEIARBIEEHITHY flash #24E

M FLASH_KEYR Z1Z28(XE KEY1 f1 KEY2, f#B& FLASH_CR Z{ZSEH(RIP
B\ FLASH_CR Z1783HY PER {741 EOPIE i

[[iZ page SIEEEUE (LR 32bit £UE)

Z1E BSY (IHEE

18E EOP RS ERI

&= EOP 1%

Mass erase

Mass erase FSRXIEE R main flash #{THHR(E, {BXY information XAEEAER. 5B4h, 2 WRP #{#
BE, mass erase INREFTRN, A4 mass erase #2(E, 3H WEPERR {#HE&1{1,

iE: #B% main flash Xi{E/ Load Flash {FEET, mass erase INEEFLRL, =774 mass erase 3
€, 7H WRPERR B ENL

#1T mass erase HFIL BN T :

Q8 BSY (i, HHAREIRBIEEHITHY Flash #4E

6] FLASH_KEYR Z7728(K)XE KEY1,KEY2, fiZk& FLASH_CR Z51725(FiP

&7 FLASH_CR Z57728(1 MER {if] EOPIE {if

[ flash BYER main flash TESEEEIE (32 (EUE)

E1F BSY (UHEE

& EOP RS ENL

A% EOP #R&

Sector erase

Sector erase FAEXT 4 Kbytes A9 main flash #HTHEUR(E, {BXT information XAEIER. B, HE
/™ sector #{ WRP {RiF, BERASMWIEAY, LA WRPERR (K &(i.

¥ B, B39 main flash Xig{E/ Load Flash {EFERY, {15RI%HE sector7 /E9 erase XI5, sector?
&t erase B9, kAT WRPERR (i3S BN,

#H1T sector erase BB :

B QB BSY (i, WAREIRBIEEHITHY Flash #4E

[ |

[ |

[ |

[ |

[ FLASH_KEYR 788K KEY1, KEY2, fi#kk FLASH_CR Z57728{RiP
B\ FLASH_CR &f7=59 SER {\fll EOPIE {i

A% sector B{EEEUE

L5 BSY (iEE
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B O EOP iR& (BN

m ETEOPIRE

4234, ESHBRBEES
Flash B9 program 1 erase FUBTIEITE B2 TTHERYES], BUSIERIRIERM. MNRFEXT Flash ##
TEMMERNEE, EERIE HSI WIHIAER, &% FLASH_TSO0, FLASH TS1, FLASH_TS2P,
FLASH TPS3,FLASH_TS3,FLASH_PERTPE,FLASH_SMERTPE,FLASH_PRGTPE,FLASH_PRE
TPE RYIEIAXY Flash SRR A6 S Fasdt TIERRRIECE.

4.2.4. RNEERFD

4.25. Flash #EIFHHA

T RRY flash BY information XIFAYERD XIEWEIEINF A, AREMNSHEERFHINETE
EXEEHTROECE. toan, B RELUSRAEEESER AR,
ATHENZEY, BF DA R KBRS BIFE.

%= 3-5 IEINF T8I

31 [30 [29 [28 J27 [26 |25 |24 23 [22 J21 [20 [19 18 [17 |16
I 1 RIS R 0 RS
15 [14 [13 J12 J11 J10 [9 [8 7 |6 5 J4 3 J2 J1 Jo
IR 1 =15 0
EF TR E T LUNREIF T EDFMRRIFfE St ibEs], walANATERFHREXEF
Rl

B FLASH user option {88 (FLASH_OPTR)

FLASH SDK area address 21788 (FLASH_SDKR)
B FLASH boot control Z{F88 (FLASH_BTCR)

B FLASH WRP address {788 (FLASH_WRPR)
3R 3-6 INF LN
ik fig

Ox1FFF 0080 N PRI T R R 5
OX1FFF 0084 BOR EtENERG
Ox1FFF 0088 A7 SDK it gAY I 15 R L 2 5
Ox1FFF 008C INfF WRP StIERIIEIRNE 5 R E R A
Ox1FFF 0090 Reserved
Ox1FFF 0094 Reserved

Reserved

Reserved

Reserved
Ox1FFF O0FC Reserved
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4251.  Flash FAP&EIRASEIRFT
Flash memory address: Ox1FFF 0080
Production value: 0x6F55 90AA
£ LS (POR/BOR/OBL_LAUNCH) BERUS,.M flash information memory BUIEIRZF T X g H
HENAYE, SAEZEZFESEMNAY option bit,
31 30 29 28 27 | 26 | 25 24 23[22]21]20]19]18[17 [ 16
~NRST_ ~IWDG | _ | N .
~IWDG_STOP | 1 rF — | Res. sw BOR_LEV[2:0] | ~BOR_EN RDP[7:0]
R R R R R |R |R R|IR|R|R|R|R|R |R
15 14 13 | 12 11 |1w | 9] 8 [7[|e6e|5]4a[3[2]1]0
NRST_ IWDG , .
IWDG_STOP MoDE | Res- | ow BOR_LEV[2:0] | BOR_EN RDP[7:0]
R R R R |[R [R |R RIRIRIRI[IR IR [R R
Bit Name R/W Function
31 ~IWDG_STOP IWDG_STOP HI%#3
30 ~NRST_MODE NRST_MODE R&#B
29 Reserved
28 ~IWDG_SW R IWDG_SW RIS
27: 25 ~BOR_LEV[2:0] R BOR_LEV M55
24 ~BOR_EN R BOR_EN B9#5
23: 16 ~RDP R RDP B8
RE iwdg 1E stop 1R FEREIETIRE
15 IWDG_STOP R 0: freeze XEATEE
1. IEFET
14 NRST_MODE R
13 Reserved
0: % tchd
12 IWDG_SW R R+ waichdog
1: {4 watchdog
001: BOR LFEEN 1.7V, TREEHERL 1.65V
010: BOR LFEEN 2.0V, THEEHER 1.9V
011: BOR LEFEER 2.2V, THEEIER 2.1V
11: 9 BOR_LEV[2:0] R 100: BOR _tFHENEA 2.4V, TIESIENL 2.3V
101: BOR EFHEHEAN 2.8V, TREBIERL 2.7V
110: BOR EHREHEN 3.7V, THEHIERL 3.6V
111: BOR EHENEN 4.2V, THERERL 4.1V
BOR enable
8 BOR_EN R 0: BOR Afs8E
1: BOR {#fE, BOR_LEV i2(EFR
OxAA: level 0, read protection inactive
7: 0 RDP R
JE OxAA: level 1, read protection active
4252. flash SDK XigihhtaS%&IRFD

Flash memory address: Ox1FFF 0084

Production value: OxFFFO O00F
£ EEBEN (POR/BOR/OBL_LAUNCH) HUg M flash information memory FOSEIR=T5 X 1155 H4H
MEYE, BARZEFESEMNAY option bit,
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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_ENDI[3:0] Res. | Res. | Res. | Res. | SDK_STRT[3:0]
R [R R [R R |R [R [R
Bit Name R/W Function
31: 28 Reserved
. Complemented
27 24 SDK_ENDI[3:0] R SDK_END KI5
23: 20 Reserved
. Complemented
19: 16 SDK_STRT[3:0] R SDK_STRT HI43
15: 12 Reserved
11: 8 SDK_ENDI[3:0] R SDK area end address, B—{(\XJMHJ STEP J9 2Kbytes
7.4 Reserved
3:0 SDK_STRT[3:0] R SDK area start address, B—IXIMA STEP /9 2Kbytes

4.2.5.3. Option byte for FLASH boot control
Flash memory address: Ox1FFF 0088
Production value: OxFFFF 0000
ELEBE{f (POR/BOR/OBL_LAUNCH) B/, M flash information memory 4 option bytes X1}t
HAENAYE, BAENZEFRSHERAT option bit,

31 30 29 [ 28 [ 27 | 26 25 [ 24 [ 23 [ 22 [ 21 ] 2 [ 19 18 [17] 16
~nBOOT | ~BOOT | Res | Res | Res | Res | ~SWD_MOD | Res | Res | Res | Res | Res | ~BOOT_SIZE
1 0 . . . . E[1:0] . . . . . [2:0]

R R R R R R R

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

BOOTO | Res | Res | Res | Res | SWD_MODE | Res | Res | Res | Res | Res | BOOT_SIZE
nBOOT1 . .
. . . . . [1:0] . . . . . [2:0]
R R R [R R [R |R
Bit Name R/W Function
Complemented
31 nBOOT1 R nBOOT1 H9/=3
Complemented
30 BOOTO R BOOTO KIS
29: 26 Reserved
. Complemented O
25:24 SWD MODE[L:0] R SWD_MODE[1:0]f9 5
23: 19 Reserved
. Complemented
18: 16 BOOT SIZE [2:0] R BOOT_SIZE fIx15
15 nBOOT1 R nBOOT1, BOOTO i&ZFE S EoiED,
X0: MainFlash Bz
14 BOOTO R 11: Load Flash Bz
01: SRAMEzh
13: 10 Reserved
& io OEA gpio IR swd 1ER
9:8 SWD_MODE[1:0] R PF3 PF4 PA13 PAl4
00: SWCLK SWDIO GPIO GPIO
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01: GPIO GPIO SWDIO SWCLK
10: GPIO SWDIO GPIO SWCLK
11: SWCLK GPIO SWDIO GPIO

7:3 Reserved
1%EF% Main flash 25 XIE{ES Load Flash X5
000: 7 Load Flash X

2: 0 BOOT SIZE [2:0] N 001: 1Kbytes (0x0800 7C00~0x0800 7FFF)
010: 2Kbytes (0x0800 7800~0x0800 7FFF)
011: 3Kbytes (0x0800 7400~0x0800 7FFF)
1xx: 4Kbytes (0x0800 7000~0x0800 7FFF)

4.25.4.  Flash WRP HhtEOEIRFTS

Flash memory address: Ox1FFF 008C

Production value: OxFF0O0 OOFF

£ EEBE{ (POR/BOR/OBL_LAUNCH) FEHUS,M flash information memory B3I X igkisE HAE
RRYE, BAENZEFESHEMAY option bit,

31 30 29 28 27 26 25 24 23 [22 21 2019 [18 [17 |16
Res. Res. Res. | Res. | Res. | Res. | Res. | Res. | ~WRPJ[7:0]
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 Jo
Res. Res. Res. | Res. | Res. | Res. | Res. | Res. | WRP[7:0]
R R R R R R R R R |R [R IR JR [R [R |R
Bit Name R/W Function
31: 24 Reserved
. Complemented
23: 16 WRP R WRP 89255
15: 8 Reserved
0: sector[y[#{*RiF
7: 0 WRP R 1: sector[y]FiRIF
y=0~7
4.2.6. K Flash #&IR=E1

8fif5, FLASH_CR HFsh5EliF HoEXNMSHSRFN. SXEF D THEXER R,
FLASH_CR F17e8HHJ OPTLOCK (uiiinE (IR BXERESEHEULERIE) .

TSR A% e 17es

1. BRI, #28 FLASH_CR H7ssiS kR

2. [ FLASH_OPTKEYR ZF88, 5§ OPTKEY1=0x0819 2A3B

3. [ FLASH_OPTKEYR &F88, 5§ OPTKEY2=0x4C5D 6E7F

RS R FEP=EHE FLASH_CR FH17es, HEITRENL. & KEY RFEIRAY, SFERE%
EIRIRZ, F774 Hard Fault S,

User option (information flash B%IN=FT5) BILUBISHES FLASH_CR 5778849 OPTLOCK {if,
WERPE, LABBLEAEERRIEIRME,

SNSRARMELRL Lock fiz, M OPTLOCK B4 BB,
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(EAPREIRFT

EIMFHHEERIE, IRX Main flash fFHR(EAR—HE, AEBUERFT, FEHITUTLER:

1.  FBZEHERRILE, EF OPTLOCK fiz

2.  WEBSY i, FWIARBIELHITH Flash #{E

3. MNEFTHE1FEE FLASH OPTR/FLASH_SDKR/FLASH_WRPR SHEEMIE (1~4 NN=F)
(BIFFEXTFEN, WBRGZIRIE)

4. BN OPTSTRT i

5. [ 0x4002 2080 E{1& 32 {U#UE (MAERNSERF)

6. EfFBSYHEE

7. ZHEFEOPHIE, MEBER

RESNEIRF TN, BHERTBERFTIXINAIEA page #i2, ARG FLASH_OPTR,

FLASH_SDKR & FLASH_WRPR FHFssi0E, SRIERFHH. HEH, WHEmtEENNR

15, FHEIHRESEIERFSRIEN X,

ERINEF 5%

£ BSY (U#iBEEE, FrEHINEIES#HEANT flash information Zi#8ssh, BRFNATHHER
S, WEMFTHEFaaTERIE, PARE E—RIEREHERFTHENE. (XEMWB] FE)
WEHE, XS RERARIER,

BEIF RS, FELATRRER THT:

B 3 FLASH_CR Z788%H) OBL_LAUNCH &1\

m FELARS[E (POR/PDR/BOR)

"RBIEINFT" HATHURIER: XY information memory KIFANIEINFTIHITIERIE, BICIEHAY
HUETEHETEAIED option 277884 (FLASH_OPTR. FLASH_SDKR #1 FLASH_WRPR) , XLbp9ER
SEFERBRA, HWRMAE, B OBL_LAUNCH fiI, FEET—NER, XEHERF %R
B, TEREERFNSR THT.

81 option fAEEHERIINFMIE (F— half word) BIERAYAMBE. FEEIF TR E, <Xt
option bit FIEAMBRYIGIE, XBEFHRESARERRIHIT T,
ANERIEAMBILES, NIETIFH#EHE] option HFes+.,
WERIFAMBAICES, T FLASH_SR Z7728H) OPTVERR RSAAKE(L, option FH1Z2a4EFE0AE
B TFAFER
— BOR_LEVER; 000 (HR{XSE)
— BOR_EN{uER 0 (BOR AFaE
— NRST_MODE fuBH, 0 ({RENEHN)
— RDP {\uShk oxff (Bp level 1)
— HRATEREHSHK 1
B X3F SDK area option, SDKR_STRT[3:0]= 0x0, SDKR_ENDI[3:0]=0xF, BPffH flash Z[EJ&B
WIZE/ SDK
B 7 FLASH boot control option

— nBOOT1, BOOTO{iiEk 00 (BPi%#E Main flash {EREENX)
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BOOT_SIZE fi5a% 0 (BT Load Flash Xiaf)

33F WRP option, RICEHIERREE “TlRP"
FERFEENIF, option bytes FIAZEH copy EITFEHR option FfFes (MHANEAE)

FLASH_OPTR
FLASH_SDKR
FLASH_BTCR
FLASH_WRPR

XEHFFRBHEAFRESNERFT. WRXEFEFRAFEAAER, IIFIT RS option FPRE.

4.3. Flash FeB=FP
SR AIRY flash BY information KIAYERS X B (3£ 2 4™ page) {EJ9 Factory config. byte {5/,
BEF L FRERHERER:
B HSIREREEESIE, XN Trimming &
B YR HSI REBRERRE SR AR E S48
B LS| AESRZERXS A Trimming B
B VREFBUF AE#IHEEXNAY Trimming (&
xRITEEFHER
Page Word Address HER
0 Ox1FFF 0100 FH HS| 24MHz $RERIFERREHI R XTRAY Trimming (&
1 Ox1FFF 0104 | 17HZ HSI 48MHz SRERsEHEE4] R XS RAY Trimming (&
2 Ox1FFF 0108 | RESERVED
3 Ox1FFF 010C | RESERVED
4 Ox1FFF 0110 | RESERVED
5 Ox1FFF 0114 Normal TS Data
6 Ox1FFF 0118 | High TS Data
; A\l oy TEHT HSI 24MHz $REE RRIMZAY FLASH_TSO, FLASH_TS1, FLASH_TS3Z
FRNECEE
, o o 0150 Zﬁz HSI 24MHz $RER R XHRIAY FLASH_TS2P. FLASH_TPS3 Z172EMELE
9 OX1FFF 0124 | 1ZHZ HSI 24MHz $fiZ= FXIRIAY FLASH_PERTPE Z1728MBECE(E
10 Ox1FFF 0128 | 7FHZ HSI 24MHz $fiZ= FYIRIAY FLASH_SMERTPE 17 E BE
1 OXLFEE 012C TZH HSI 24MHz SR X RIAY FLASH_PRGTPE. FLASH_PRETPE 7788
HNECEE
1 OXLFEE 0130 TFAT HSI 48MHz $RER TXtRIAY FLASH_TSO, FLASH_TS1. FLASH_TS3 %
FRENECEE
13 OXLFEF 0134 TFHT HSI 48MHz SRER T XTRIAY FLASH_TS2P, FLASH_TPS3 1728 E
=]
14 Ox1FFF 0138 ZH HSI 48MHz SR TXIMAY FLASH_PERTPE H178MECEE
15 Ox1FFF 013C | 7FM HSI 48MHz SRERFXIRAY FLASH_SMERTPE S1F788MEEE
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HSI 48MHz ST Y FLASH_PRGTPE, FLASH PRETPE Z
16 OXLFEE 0140 E3i) Z SMER T XS RIAY _| _ B2
NECEE
17 OX1FFF 0144 | 1FHZ LS| 32.768KHz $FEEXTRAY Trimming {8
Ox1FFF 0148-
18 Ox1FFF 017C RESERVED
Ox1FFF 0180-
3 0 Ox1FFF OFFF RESERVED

4.3.1. HSI_TRIMMING_FOR_USER
Address: 0x1FFF 0100~0x1FFF 0104

31 30 29 28 27 26 25 24 23 22 21 20 19 18 |l7 |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 I 6 5 4 3 2 1 0

Res. | Res. | Res. HSI_TRIM[12:0]

R [R R R R R R R [R [R R JR IR
HHEENZIINEHEGE, BB\ RCC_ICSCR S1FEXMAY HSI_FS[2:01f1 HSI_TRIM[12:0],
PASCHR HS| STERAVEE L,

4.3.2. FLASH_SLEEPTIME_CONFIG
Address: Ox1FFF 0114

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

Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.

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

FLASH_SLEEPTIME[7:0] Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.

R [R [R R JrR R R ][R
HEEBENIZIHEEHEEE, BS N\ FLASH_SLEEPTIME 2772833 MAY[15:8],

4.3.3. HSI 24M/48M_EPPARAO
Address: Ox1FFF 011C(24MHz), Ox1FFF 0130(48MHz)

31 30 29 28 27 |26 [25 [24 [23 J22 J21 20 [19 [18 [17 [16

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

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

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

R | R [R | R [ R IR |R R |[R |[R |[R IR R R R |R
RUHFBERERZIREN HSI B#HME, EFENENINEHEE, B5 AN FLASH_TSO0.
FLASH_TS1. FLASH_TS3 Ef7es, LASEIIXIRL HSI SR RHR SR EIRYECE.

4.3.4. HSI _24M/48M_EPPARAL
Address: Ox1FFF 0120(24MHz), Ox1FFF 0134(48MHz)

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 |[R |[R |[R IR R R R ][R
RUFERBEFZIREN HSI BRI, EENEMMEINEHEYE, BEAN FLASH_TS2P,
FLASH_TPS3 &17as, LASEIIXIA HSIHRER AR SR BRI E.

4.3.5. HSI _24M/48M_EPPARA2
Address: Ox1FFF 0124(24MHz), Ox1FFF 0138(48MHz)

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

Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res E;RTPE[”:

R |R
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15 [14 13 J12 11 J10 9 8 J7 e [5 J[4 3 J2 J1 Jo
PERTPE[15:0]

R |[R R R R JR R R R R R R R [rR R IR
RUFERIEFZZIREN HSI BHRER, EEMNENIHEHEYE, BEAN FLASH_PERTPE H1F
28R, LASEEASIRZ HSIHRE AR RIR SR ERIECE.

4.3.6. HSI 24M/48M_EPPARA3

Address: Ox1FFF 0128(24MHz). Ox1FFF 013C(48MHz)

31 [30 [29 28 [27 |26 [25 |24 [23 [22 [21 |20 [19 [18 a7 | 16

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | SMERTPE[17:16
]
R R

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

SMERTPE[15:0]
R |R JR R JR R R R R R R R R R R [ R
RUFERIEFTZIRER HSI IHRE, iSEMNERIIHEHEGE, BEAN FLASH_SMERTPE 2
fFeeh, LASCHINIR. HS| SRR AR SRHEECE.
4.3.7. HSI 24M/48M_EPPARA4
Address: Ox1FFF 012C(24MHz), Ox1FFF 0140(48MHz)
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 IR IR R R R R R [R R R [JrR [R R R
RUTERBETEZIREN HSI BRI, ISEMBNEINEHEYE, B5AN\ FLASH_PRGTPE
FLASH_PRETPE 788+, LASCHIXIR HSI SRR AR SR ERIECE.

4.3.8. LSI_32.768K_TRIMMING
Address: Ox1FFF 0144 (32.768K)

31 30 29 [28 [27 26 25 [24 23 22 21 [20 J19 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 [R [rR JR [R R [R [rR [R
EEENIZIBHUEEHEEE, B5 A\ RCC_ICSCR /728X AY LSI_TRIM[8:0], LASCHL LSISH=RAY
B,
4.4, Flash USER OTP memory Bytes
A AY flash BY information X1EAYERS XIBI/ES Flash USER OTP memory Bytes,
2% 3-8 USER OTP memory Bytes organization
Page Word Address Contents
0 OXIFFF 0280 | DHBL16IA7HFIF %R
Bit[15:0]: USER OTP MEMORY_LOCK
1 Ox1FFF 0284 PR
5 2 Ox1FFF 0288 PR
FHFAFE
FHFR PR
FHFR PR
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31 Ox1FFF 02FC ERRPEIE

Page BERE1E information X1, 37 Page Xi&; program FHEZILEE Main flash BI7/5 5N E, B
4F, Main Flash X1 mass erase AKX FTZL.
IR7E USER OTP MEMORY_LOCK RBASMAZIEH, HEFI LS (POR/BOR/PDR) , N&iE
FIRIFTHRE,
Y47 Page Write BE1 TR,

2% 3-9 Flash USER OTP memory Bytes write protection status

USER OTP MEMORY_LOCK Write protection

= "L

0XAA55
program FE4R(E: 48]

F&R(OXAAS5)Z SN FaHE . program FHEERIE: LA

4.5.

45.1.

4.5.2.

RFRIA

Xt Flash main memory RYRHPEIELAT JLF L :

B SDK (software design kit) BI{RIF, FIRIMSERERFXAIGIAERIP, RIER 2 Kbytes,

B EFEP(RDP), BHLESRESMEBATAIEL.

B EFP (WRP) #=H, LIBGIEAREENSIRE (RTERFMEESET PC RUEEL) . SHRIPRY
RIEIRIT /I 4 Kbytes,

B ERFHERP, BINESNRIT.

AEFER (4% B (SDK) K igk R
X Flash main memory BYRIFEFELA T LA L -

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)

2 SDK {RIFEZEY, A BEEF mer #4T mass erase, ERUAMHNUT sdk X, MF4 hardfault,
ERAIEUEARGE T sdk X, WIEER wrperr SEIRIFES(L; ZfE ser H4T sector erase Bf, ERLAM
U7 F sdk X, WF=4 hardfault, ERAEHEARLT sdk X, {BFFTE sector FEE sdk X, MEE
7 wrperr SEIRTRGAL,

FERIPERIRE T, X FLASH_SDKR ZH17e8f#BRERIFEY (5 SDK_STRT[3:0JXF SDK_END[3:0]) ,
EH5AR mass erase (SDK KIFHIRIFRITERZRIEEEAN, 1B mass erase #£2 7¥} SDK
XIEFEFRIFAIER) | #AISHBEHT flash option byte 7Y SDK option FYE (LLATEHTRIER SDK
RIPFTRL) . SDK protection EF=4HY mass erase B2 Load Flash XigiiERfRie,

ItkRt, FLASH_SDKR SERMNBALEH, HF EBEEN (POR/BOR/PDR) #i# OBL £1i,
BFeeR S 42 MM flash option byte H1J SDK option xHEIFHFREH.

Flash iE{FRIF

BTG ROP YRS, F3H/F POR/PDR/BOR Hi OBL SREEHHI ROP MR, ALK
TRIEERIPIHEE., RDP {R#F flash main memory,
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NSRBI SWD B9 debug PEEER, BREIFFEP, SERHT EBRSUMARHMGESRSL.
24 RDP EIRF 5 FIAME AR IEFRFETIEIIF 58S, Flash main memory 23 {RIF,
% 3-10 Flash SERPIRES

RDP byte value RDP complemented byte value Read protection level
OxAA 0x55 Level O
B (OXAA F1 0x55)HEREfENE Level 1

Level 0: FToiRIF

X3 main flash A9, SHHEREERTEER, XHERFHHEERTLUFH TR,

Level 1: (R

HEIMFTHER RDP REAMBEIS{EE (0XAA, 0x55) ZHMUAS, N level 1 EFIFLERL, Level

1 ZRERVRIPRS.

B Usermode: EAPHEXTHITHIRER (M mainflash 550) , BILAXS main flash, option byte
TR ELE,

B Debug, M\ SRAM jZa01:7E debug 18z, FE =M SRAM [E5f], main flash 7 BEHIEIEIAY.
EXEET, %I main flashiEekESiBEFE—1 bus error, LARF=4— hard fault S,

HELT Level 1 (OXAA ZHIMEEIEL) |, WNREBIZHN Level 0 (5 0xAA) |, FEH2RS main flash it

17 mass erase #2/E,

& 3-11 HIPRSSRIPRBIFIHI TR R

Boot From Main Flash(CPU)

Boot From Load Flash Debug/
Area ErEcﬁECﬂon ErDofeﬁ:i%an User execution User execution SR (R (YA

level level (From Non SDK Area) (From SDK Area)

Read Write | Erase | Read | Write | Erase | Read | Write | Erase
Non SDK Disable Yes Yes Yes N/A N/A N/A Yes | Yes Yes
Area 0 Enable Yes Yes Yes Yes Yes Yes Yes Yes Yes
SDK Disable N/A N/A N/A N/A N/A N/A N/A N/A N/A
Area Enable No No No Yes Yes Yes No No No
Non SDK Disable Yes Yes Yes N/A N/A N/A No No No
Area 1 Enable Yes Yes Yes Yes Yes Yes No No No
SDK Disable N/A N/A N/A N/A N/A N/A N/A N/A N/A
Area Enable No No No Yes Yes Yes No No No
Option Disable Yes Yes Yes N/A N/A N/A Yes Yes Yes
Z)r/ézs X Enable Yes Yes Yes Yes Yes Yes Yes Yes Yes
Factory « Disable Yes No No N/A N/A N/A Yes | No No
bytes Enable Yes No No Yes No No Yes No No
uID « Disable Yes No No N/A N/A N/A Yes No No

Enable Yes No No Yes No No Yes No No

1. {HIXiHAHR mass erase I58$#EPS erase i5 SDK X,

2. {HEI3T level 11X level 0, #FSALAREAXT main flash B mass erase,

3. NABENXNEL SDK Area 2R, HHFAEIE SDK Area, 3K SDK Area RNMEEIZHEFIIE
o, BAFEMNEMEXKIEEHERFYS SDK Area 15[@RYIER.

4. XTI SRAM HUTIEFEERIMER: — 12 Boot from, Z—PMEMNAIBIEFERS boot, 2R
BksEZ) SRAM,
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4.5.3.

45.4.

4.5.5.

4.6.

Flash E{®{F (WRP)

Flash ATLAMIRERSRIP, LR AEENSRIE. X WRP HSF58—NEHRER 4

Kbytes FUS{RIF (WRP) Xig, BD 14 sector X/)\, BRSN WRP HF2RAYIA,

L% WRP BIXI#E0E, WAARFH TR ESERE. B, BERE— M XEWIREASHRR,

T mass erase INREAEEER.

A, NREZHIHRASRIPHOXKIEHITREESERIE, W FLASH_SR HFsEMNERIPEIRITR
(WRPERR) &#EN,

iE: BRI main flash #24{EF.

Load Flash area protection

% Load Flash BAT, XNWIEREHIXIFHITRERIFESWBIKE, FIT FLASH_CR ZFHFss

WRPRTERR {UtE & &1,

{&% FLASH_BTCR A9 BOOT_SIZE &E4SRS main flash #4T mass erase ##{E. HEF=4M

mass erase t2£38 Load Flash X1 igiE,

IR F PSRN

HEBRT, BEMFEHEAE, HHTERPN., ARENERFETNESESHE, FER
OPTKEYR EHZ28E AN IEFBAIFSY.

NfFHRER
% 3-12 INFHITAR

LS

FHITE BT/ rRERiERR T i EEHIfERE

End of operation EOP Write EOP=1 EOPIE

Write protection WRPERR Write WRPERR=1 ERRIE

4.7.

4.7.1.

it UTEHERRINTERR, (BS54 Hard fault:

m  f#$f flash memory B9 FLASH_CR Z{Fe8IFF5IEIR

8t flash IEINF T SIRIEFRFIEEIR

FLASH S12{ERiH1T 32 (HRAIRIST

Flash #2 (& page erase. sector erase §[] mass erase) EB/EFRIFIT 32 (IEUEXTST
XA S F s SERIERE T 32 A#UEAINITT

RESEFRER

FLASH iBlaiEHIEFsS (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.
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15 [14 [13 J12 11 J10 [9 [8 [7 |6 [5 4 [3 J2 J1 Jo
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | LATENCY[1:0]
| RW
Bit Name R/W Reset Value | Function
31: 2 Reserved
Flash SR ERI RIS RPIRES:
0: flash SHRIEISBHFRTE (AHB BI$HE 24MHz KLA
)
1: flash SHE(FH 1 NMEFRE, BRI flash FER
1:0 LATENCY RW 0 AHB BT5hEER (AHB EF$H7E 48MHz)
2: flash EHR(FE 3 MNEFRE, BMEIKIE flash FEDAN
AHB RI¥/EIHR (AHB BRISPERT 48MHz, /INFETF
72MHz)
it (SEEE 3, &% latency FE 3 WISEE R 2
4.7.2. FLASH #2$A51F28 (FLASH_KEYR)
Address offset: 0x08
Reset value: 0x0000 0000
FrEEFRIRRE, EHIRE O,
31 [30 [29 28 [27 |26 |25 [24 |23 22 [21 J20 19 [18 [17 [16
KEY[31:16]
w o (w |w w w w W W W w W W W W w o |w
15 [14 |13 12 11 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
w [w [w [w [w [w [w [w w w [w [w [w [w [w [Ww
Bit Name R/W Reset Value Function
THRBESITIESNSN, 78 unlock FLASH_CR &7
31: 0 KEY[31:0] w 0X0000 8%, FHERET flash BY program/erase #{F
KEY1: 0x4567 0123
KEY2: OXCDEF 89AB
4.7.3. FLASH #IRE$AS 178 (FLASH_OPTKEYR)
Address offset: 0x0C
Reset value: 0x0000 0000
FrESFIRRE, EHIRE O,
31 [30 [29 J28 [27 |26 |25 [24 [23 J22 J21 J20 19 [18 [17 16
OPTKEY[31:16]
w o [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]
w [w [w [w Jw [w w [w [w |w [w [w [w [w [w [w
Bit Name R/W Reset Value Function
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THEHAESIHIEERISA, Z8E unlock flash AY
option Z51728, FHFBEET option byte A pro-
gram/erase £{E

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

31: 0 OPTKEY[31:0] w 0x0000 0000

4.7.4. FLASHIKESFFSE (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
BSY
R
15 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OPTV WRP
ERR USRLOCK ERR EOP
RC W1 R RC W1 RC W1
Bit Name R/W Reset Value Function
31: 17 Reserved
Busy {i
16 BSY R 0 ZAFs flash BHR(EIEEIRTT. 1Z{UfE flash BERITFFIA

W BN, MR FTREE RIR R RS,
Option and trimming bits loading validity error

4 option #1 trimming bit K& B FSARILECRT, BEHERIX
15 OPTVERR RC_W1 0 iz, FHAIECH) option bytes, #EHINEZSEH, &%
section FLASH option byte programming,

®EE 1, BF.

TRE LEBIE userdata XiFEE—> word AYE 16 {UAYESRIE
7% userdata XKIFERTES

13 USRLOCK R 0 0: EFIEARS Oxaab5, userdata A]JS

1: FEZIRYESN 0xaab5, userdata A~8] 5

ZR{N e BB S RIS

Write protection error

HEH program/erase BIHBHHNTF#S{RIPAY flash XigAT

4 WRRER RC_W1 0 (WRP) , EE{EALZAL
51, &=L
3.1 Reserveds
24 flash B9 program/erase ¥R{ERRINTERL, TBEEENL. 1ZAI
WHNER FLASH_CR 2 Y EOPIE {:ifsEgEA =%
0 EOP RC.W1 0 {NER _CRZHF=E0 fIfFgeA S E

i,
51, BFL

4.75. FLASH iE$IS1F58(FLASH_CR)

Address offset: 0x14

Reset value: 0xC000 0000
[31 [30 [29 [28 |27 [26 [25 24 [23 [22 [21 J20 J19 [18 [17 [16 ]
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OPT

LOC LOC

Re Re

OBL

LAUNC | Re

ERRI

EOPI

Re Re Re Re PGSTR | Res oPT Re
STR
S. S. S. S. T . T S.

RS RS

RC_W1

RW

RW

RW RW

15 14

13 12

11 10

7 6 5 4 3 2 1 0

Res. | Res.

Re Re

SER Re

Res.

Res.

Re Re Re Re Res. ME PER | PG

RW

RW | RW | RW

Bit

Name

R/W

Reset Value

Function

31

Lock

RS

FLASH_CR Lock {iZ,
BNz RBEEN., HENfS, FLASH_CR FHF8K
Lock 1, MBRINZEH unlock BIRESS, ZAHREHES,
unlock 7 FLASH_CR Z5F88.

[#X4E7E program/erase B{ERME, BizfiI)
ZRBRINRY unlock BRI FLEH, IZAHBARIFBALAS, B
BTF—RERELL

30

OPTLOCK

RS

Option bytes Lock i,

Nz REEEN., ¥ENfG, FLASH_CREHFHRYS

option bytes BRI Lock 1, EEINZEH unlock BYFE

&, ZUHREHESE, unlock T FLASH_CR 7788,
[#RHZE program/erase #BEFRkfE, BALZ{I]

HARKINAY unlock RIS E, ZAURARSELRS, B

BT—RERELL

29: 28

Reserved

27 OBL_LAUNCH

RC_W1

Force the option bytes loading,

HENAT, ZAEEFIRFHT option bytes RIEIRH. 1%
{i{¥ option byte 3XEARTEREIREHES. ISR OPT-
LOCK A&, ZfABEES.

0: Option byte loading 5gA;

1: F=4 Option byte loading 53K, RFF-EENM, #HT
option byte RYEEZEE,,

25

ERRIE

RW

Error interrupt enable {i7, 23 FLASH_SR 778819
WRPERR %8, MRZAfFEE, WF=4hEisK.,
0: T4

1: B4

24

EOPIE

RW

End of operation interrupt enable

2 FLASH_SR F17280 EOP {U#K &7, ZAIfEREFHIAY
e,

0: EOP Hifi%id]

1: EOP HRlifi{shRE

23: 18

Reserved

RW

19

PGSTRT

RW

Flash main memory 9 program ¥{ERE5L,
ZAIEENT Flash main memory B9 program 24E, #HESE
fiI, £ FLASH_SR ZH720 BSY (UiKiERE, BHEE
ZAL,

18

Reserved

17

OPTSTRT

RW

Flash option bytes {&XHIE RN

39/348



PY32T020 R5|&EFHf

ZAIEEN T XS option bytes FYEKL, H4EBNL, 1E
FLASH_SR Z517=80Y BSY (555, BHEZzL.
ER: 2% flash option bytes HHTEEY, BE4EZMEE
N 128Bytes HY page 1T erase /E, BiH{T program 12
e, HPthEEBHHITHMIRNE A,
16:12 Reserved
4kByte Y Sector erase 12{F
0: FRiFk#F flash BY sector erase {F
1: 15%&#% flash B9 sector erases #{F
11 SER RW
E:
Sector erase A~A=XT flash information memory &E{EF.
Sector erase XH&ES WRP HIXigAHE(ER.
10: 3 Reserved
Mass erase #{E
0: FRiEdE flash B9 mass erase #{F
1: &% flash Y mass erases 1&/E
2 MER RW
E:
Mass erase /&3 flash information memory #2/EF, 24
B WRP i&ERf, Mass erase F{EFR
Page erase #2{F
1 PER RW 0: ZRi%#E flash B9 page erase 12{E
1: #E$% flash Ay page erase #{E
Program 12{F
0 PG RW 0: >Ri%&#% flash B9 program E4E
1: J5%&$% flash B9 program 32{E
4.76. FLASH i#IREHFsE (FLASH_OPTR)
Address offset: 0x20
Reset value: 0x0000 XXXX.
ELEENf (POR/BOR/OBL_LAUNCH) RS, M flash information memory AU3EIR=5 X iaisEH
HERNAYE, BARZSFFEREMNAY option bit,
31 30 29 | 28 27 |26 |25 |24 23 |22 |21 |20 |19 |18 |17 |16
Res. Res. Re Res. Re | Re | Re Res. Re |Re |Re | Re | Re | Re | Re | Re
s. s. |s. |s. s. |s. |s. |s. |s. |s. |s. |s.
15 14 13 12 11 10 8 7 6 5 4 3 2 1 0
'C\;\é,DG—ST gg?—'\" E_e g’\\/’VDG— BOR_LEV[2:0] EﬁR— RDP[7:0]
W | Rw AW dw w [P e w dw ww e w | w
Bit Name R/W Reset Value Function
31: 16 Reserved
RE iwdg £ stop R FERBEITIRE
15 IWDG_STOP RW 0: freeze EATEE
1. IEXIET
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14 NRST_MODE RW
13 Reserved
0: &4 watchdog
12 IWDG_SW RW
- 1: #44 watchdog
000: BOR LFEEN 1.8V, THEEHER 1.7V
001: BOR EFHRES 2.0V, THEEHE(R 1.9V
010: BOR LEFHR(EN 2.2V, THEEHER 2.1V
011: BOR EFHRES 2.4V, THEEHE( 2.3V
11: 9 | BOR_LEV[2:0] RW o o
100: BOR LEFHEHEA 2.6V, TREEHERL 2.5V
101: BOR LEFHREN 2.8V, THESER 2.7V
110: BOR EFHE#EN 3.0V, THEEIER 2.9V
111: BOR EFHEREN 3.2V, THEIER 3.1V
BOR enable
8 BOR_EN RW 0: BOR AshEE
1: BOR {#8E, BOR_LEV &EH
OxAA: level 0, read protection inactive
7.0 RDP RW
JE OXAA: level 1, read protection active
4.7.7.  Flash SDK }blitEH#Fs] (FLASH_SDKR)
Address offset: 0x24
Reset value: 32’b0000 0000 0000 0000 0000 XXXX 0000 XXXX,
ELEENi (POR/BOR/OBL_LAUNCH) RS, M flash information memory AR5 X iaisEH
BRRYE, BARIZEFES1EMAT 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. | 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. SA_ENDI[3:0] Res. | Res. | Res. | Res. | SA STRT[3:0]
RW [RW [RW | RW RW [RW [RW [ RW
Bit Name R/W Reset Value Function
31: 12 Reserved
11: 8 SDK_ENDI[3:0] RW SDK area end addres, B—{RXIMHAT STEP J9 2Kbytes
7.4 Reserved
3:0 SDK_STRT[3:0] RW SDK area start address, B—{IXIMNAJ STEP 79 2Kbytes
4.7.8. Flash boot control (FLASH BTCR)

Address offset: 0x28

Reset value: 332’b0000 0000 0000 0000 XX00 0000 0000 OXXX,

£ LEE{I (POR/BOR/OBL_LAUNCH) BEHRUS.M flash information memory FIEIR=T5 KK IgiEH
ENAYE, BARZEFRRtENA option bit,

31

30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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Res | Res | Res | Res Res | Res | Res | Res | Res | Res | Res | Res
Res. Res. Res. Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
QBOOT SOOT Res | Res | Res | Res S]WD_MODE[lz Res | Res | Res | Res | Res BOOT_SIZE [2:0]
RW RW RW RW RW | RW | RW
Bit Name R/W Function
31: 16 Reserved
15 NBOOT1 nBOOT1, BOOTO i&iFE it HBohitE=
WR X0: MainFlash Bz
14 BOOTO 11: Load Flash Bz
01: SRAMZ&h
13:10 Reserved
14 io O1EA gpio BRAIER swd &2
PF3 PF4 PAl13 PAl4
00: SWCLK SWDIO GPIO GPIO
9:8 SWD_MODE[L:0] WR | 01: GPIO GPIO SWDIO SWCLK
10: GPIO SWDIO GPIO SWCLK
11: SWCLK GPIO SWDIO GPIO
7:3 Reserved
1%+ Main flash block 289 X1E{EA Load Flash X{#/
000: 75 Load Flash X
001: 1Kbytes (0x0800 7C00~0x0800 7FFF)
2: 0 BOOT_SIZE [2:0] WR
010: 2Kbytes (0x0800 7800~0x0800 7FFF)
011: 3Kbytes (0x0800 7400~0x0800 7FFF)
1xx: 4Kbytes (0x0800 7000~0x0800 7FFF)
4.79. FLASH B{FipittitFH=Fss (FLASH_WRPR)
Address offset: 0x2C
Reset value: 0x0000 XXXX
ELrBEEf (POR/BOR/OBL_LAUNCH) B, M flash information memory i option bytes X1}
EHBENEE, BARZEFESENE 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. | 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. WRP[7: 0]
RW [RW |RW [RW [RW [RW [RW [RW
Bit Name R/W Reset Value Function
31:8 Reserved - - Reserved
0: sector 7, BERIF, Af1FH T program F[] erase
7 WRPJ[7] RW 1
1: sector 7, FoB{FF
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Bit Name R/W Reset Value Function
0: sector 6, BERIF, A1FH1T program F[] erase
6 WRP[6] RW 1
1: sector 6, THB{FF
0: sector5, BERIF, AARVF#HIT program #] erase
5 WRP[5] RW 1
1: sector5, THB{FP
0: sector 4, BERIF, A1FH1T program F[] erase
4 WRP[4] RW 1
1: sector 4, TB{FF
0: sector 3, BERIF, ARIF#HT program #] erase
3 WRP[3] RW 1
1: sector 3, TLHB{FP
0: sector 2, BERIF, AiFH1T program #[] erase
2 WRP[2] RW 1
1: sector 2, TE{FF
0: sector 1, BERIF, AiF#H T program #[] erase
1 WRP[1] RW 1
1: sector 1, FoB{FF
0: sector 0, BE{RIF, RAiFHIT program F erase
0 WRPI0] RW 1
1: sector 0, TE{FH
4.7.10. FLASH EERRIAEESFSE (FLASH_STCR)
Address offset: 0x90
Reset value: 0x0000 6400
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 6 4 3 2 1 0
SLEEP_TIME Res | Res | Res | Res | Res | Res | Res SLEEP_E
Rw | Rw | rw | Rw | RW | RW | RW | RW RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
WRFATFMEIE LS| B LSE B, ATKEEMAAI Run &
NINFE, ANEFRERIZSFR008E ((MEER LS a3E
LSE AEFHIHPAT, ([FERIZINEE) .
H{FEEIZINEERT, BN RAITHMEREEEEA Flash 4F
Sleep JRSHIBTEIZEE /9
15:8 SLEEP_TIME RW 0x50
tusi_1om * SLEEP_TIME
iE:
tusi_1om 3 HSI_10M B9FEIER;
JOtfBfR Flash THEEMVIERS, ASFRmANREEEFREN
Ox1E,
7:1 Reserved - - Reserved
FLASH Sleep enable
0 SLEEP_EN RW 0 1: enable flash sleep

0: disable flash sleep
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4.7.11. Flash TS0 F{F88(FLASH_TS0)

Address offset: 0x100
Reset value: 0x0000 00XX

31 30 29 28 27 26 25 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 Reset Value Function
31:9 Reserved - - Reserved

BHBEITEHFMAE information RABRHIEATEEE, BA
JINESTERS, LASEIRIRL HSI SRERET AU S i alRIES
B,

{RIZ1E Flash B920 FIHbIER :

24MHz REEFRUEIE . Ox1FFF 011C

48MHz RIEEFRUIE: Ox1FFF 0130

8.0 TSO RW -

4.7.12. Flash TS1 H1F&8(FLASH_TS1)

Address offset: 0x104
Reset value: 0x0000 01XX

31 30 29 28 27 26 25 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. TS1
Rw | Rw | Rw | RW | RW | Rw | RW | RW | RW
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved

HBBIHEHFIE information XABRIMEIHAIEEE, BA
XINETFeE, LASCHIRIRL HS| SRR S RTIEA0E
B

{RTFTE Flash B9I0FHELER :

24MHz BOEEFFRUEIE: OX1FFF 011C

48MHz RUEEFRUBIE: OXx1FFF 0130

8:0 TS1 RW 0x1XX

4.7.13. Flash TS2P H1F&3(FLASH_TS2P)

Address offset: 0x108

Reset value: 0x0000 00B4

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
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15 14 | 13 12 11 10 | 9 | 8 ] 7 | 6 | 5 ] 4] 3] 2111 o0
Res Res | Res Res | Res Res | Res TS2P
RW |RW [RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:9 Reserved - - Reserved
BARBITEHIFHUE information XABRIEIHAYETE, BA
IR ESTFEE, LASCHIRSR HSI SR ERE ST RIRIED
=,
8:0 TS2P RW 0xB4
{R1E1E Flash BUaN3HBUEA :
24MHz BOEEFRUELE: OX1FFF 0120
48MHz RUEEFFHUEIL: Ox1FFF 0134
4.7.14. Flash TPS3 F1F&2(FLASH_TPS3)
Address offset: 0x10C
Reset value: 0x0000 06CO
31 30 29 28 27 26 25 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 | rRw |Rw |rRw | RW | rRw | Rw | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:12 Reserved - - Reserved
B ETERFMAE information XAERHEUHEIEEE, SN
IIRESTFEE, LASCHIRGRL HSI $RERAT EHE S ITEiES
%o
11:0 TPS3 RW 0x6CO0
{RIZ1E Flash B9R0 T 3bHER :
24MHz ROE(EFRGBIE: OX1FFF 0120
48MHz BOEEETERUbIE . OX1FFF 0134
4.7.15. Flash TS3 HfFe8(FLASH_TS3)
Address offset: 0x110
Reset value: 0x0000 00XX
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res TS3
RW [RW [RW [RW [ RW [ RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:9 Reserved - - Reserved
BARBITEHIFIYE information XABRIMEIEAVEEE, BA
8:0 TS3 RW OxXX .
XTNEFTFEE, LASCHIRIRL HSI SRR AR ST BIAYED
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Bit Name R/W Reset Value Function

&,

{RIF1E Flash BRI THEHER :

24MHz RUEEFFRMEIE: 0X1FFF 011C
48MHz RIE(EFRUIE: 0x1FFF 0130

4.7.16. Flash T8 TPE S1F8&(FLASH_PERTPE)

Address offset: 0x114
Reset value: 0x0001 4820

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

Rw | Rw | Rw | rRw | Rw | Rw |RW [RW | RW | RW | RW | RW | RW | RW [ RW | RW

Bit Name R/W Reset Value Function
31:18 Reserved - - Reserved
BB ETERFMAE information XAERHEUHEIEEE, S

IR EFFES, LASCEIRIRL HS| SRR SRt EIAIED
B,

{RIFE Flash A9 RiBIER :

24MHz RUEEFRUENIE: OX1FFF 0124

48MHz RUEEFRUEIE: Ox1FFF 0138

17:0 PERTPE RW 0x14820

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

Address offset: 0x118
Reset value: 0x0001 4820

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

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res SMERTP
E
RW

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

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

PARBITEH FHUE information XKABRHELFAOEUE, BA
SINETFRE, LASCHIRIRL HSI SRERFr AR S AT IEAYED
B

{RIF1E Flash AOR0T3EAER -

24MHz RUE(EFFRUtIL: Ox1FFF 0128

48MHz REEFRUBIE: 0x1FFF 013C

17:0 SMERTPE RW 0x14820
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4.7.18. FLASH PROGRAM TPE F{F28(FLASH_PRGTPE)

Address offset: 0x11C
Reset value: 0x0000 5DCO

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

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

Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
BB IEHFHE information XIBRHEHEEIEEE, BA
I ETEES, LASEIIRIR HSI SRZRpr RS R aRIED
=R
15:0 PRGTPE RwW 0x5DCO0
{R7F7E Flash BIRNFiEUER :

24MHz BOEETFERUELIE: Ox1FFF 012C
A8MHz BOHE(ETFFHUEIL: Ox1FFF 0140

4.7.19. FLASH PRE-PROGRAM TPE Z#F8&(FLASH_PRETPE)

Address offset: 0x120
Reset value: 0x0000 12C0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res PRETPE[13:0]
RW [RW [RW [RW [RW [RW [ RW [RW [RW [RW [ RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 14 Reserved - - -
PBETIEHFHAE information XIBRHEHEEIEIE, BA
SIRNEFES, LASCHIRIR HSI SRERpr AR SR EIRYED
. =.
13: 0 PRETPE RW 0x12C0
{R7F7E Flash BIRNFiEUER :
24MHz BOBE(EFRUBIE: OX1FFF 012C
48MHz BOEEETERUbIE . OX1FFF 0140
4.7.20. Flash SH{F5M57
R
o |d e dan|ge 3o dalanga|z|alaalaloen o< oo

st
er

~ 0w ==+
Soo—s~—m

fla
sh

N W

OO X o
Q

cr

=

ﬂ
=
=
=
=
=
=
=

ﬂ
-
-
-
-
-
-
-
-
-
-
-
-

tency

47/348



PY327020 Z5S%&F 1

-0 v —-=Q

Soo-s~—m
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29
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27

26
25

24

23
22
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20

19

18
17

16
15
14
13
12

11

10
9
8
7
6
5
4
3

ea
d/

rit

RW

es
et

al
ue

0o X o

N W

fla
sh

er
yr

kery[31:0]

ea
d/

rit

0o x o

N W

fla

optkey[31:0]

rit

o X O

N W

res

bsy

°
=8
-
@
S0 C

_,
3
< O O

res

= =0T =~ =

res

T O

rit

Ox

=

OD

=l

OD

=

es
et

al
ue

AR X O

N W

X000 —

xXOO0O——"T O

res

—~_Zo

o —==0

® —T O

res

- - -0nQo

-

~ =0 ~0T O

res

res

@

rit

OX |50 s5col

=S|

=3
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=3

=3

=Y
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0‘0‘0‘0‘0‘0‘0‘0
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oON X O

N W

res

OO0 —

TO-Hwml

0>

BOR

,
Qas —

® oo 3|
S onl

BO
R_E

rdp[7:0]

=P}

RW

AN X O

N W

res

sdk_
end[
3:0]

res

sdk_strt[3:0]

rit

RW

RW

es
et

al
ue

ONX o

N W

fla
sh

wr
pr

res

wrp

=

_,
-
-
-
-
-

ea
d/

rit

RW

=D

=3
sz
=z
=z
=)
sz

es
et

al
ue

[oRl o)

N W

fla
sh

ter

res

sleep_time[15:8]

T @ ®

res

S ol

ea
d/

rit

RW

=T

es
et

al
ue

N W

fla
sh

res

ts0[8:0]
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RW
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hrOPFRLXO

N W

fla
sh

sl

res

ts1[9:0]

ea
d/

rit

RW

es
et

al
ue

WOoOrXOo

N W

fla
sh

s2

res

ts2p[8:0]

ea
d/

rit

RW

OOrXOo

N W

fla

res

tps3[11:0]

rit

RW

Or P XOo

N W

fla

res

ts3[8:0]

rit

RW

es
et

al
ue
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pertpe[17:0]
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®WkrF P X O

N W
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rit
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OFrBRLrXoO

N W

fla
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es
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al
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5.

R

5.1. HBiFEE
VCCA VCCA domain
| Apc | | cowmp |
[Lse| |[isi] [Hs]
[ ]
> FLASH
VDD domain
VCC domain
POR
PDR BOR
VCCI:_‘ VR VDD' CPU Core/Digital Peripherals
BG
VDDl |HSI_10M| | I0_CTRL |
PMU
| IWDG | | LPTIMER |
vea VCCIO domain
VDDA 10 Ring | PWR_Acon | | RCC_Acon |
[ = VDDP
PWR_CRI[18]
VDDA
5-1 EBJRAEE]
% 5-1 EBRIEE
w 2 HBiRE g
1 Vee 1.8V ~55V | BEEEREEHACHEEEIR, HEBEERN: BoEIIBEg.,
5 BRI ELUERMEB, KBTF VCC PAD(BAZITEIMER
Vcea 1.8V ~ 5.5V
PAD),
3 Vecio 1.8V ~55V | #1048, BF VCC PAD
S ===
5.2. HBERPH

SRIZTFA VR:

—/ N2 MR(Main regulator),

F—1 2 LPR (low power regulator) ,

VDD KBRS ARV LIFRIl, kBT MRE LPR,
SR un Rz (EEETRE) -

MR &R TE, @t 1.2vEBfE, LPR XA,
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5.3.

5.4.

5.4.1.

5.4.2.

BB EETLURTE LDO TEE MREZ, low power (stop) t&z{iAZ deep low power (hiber-
nate) &I, £ low power &%, PVD, BOR 1RiE LEBBINEHESFERELIFHREALE, &
deep low power t&z, (=R PORL (BE 1.4V) IT{F, Hftt PMU #RATIE (BMFEE B
f#8e) .

Stop 1\ SR EREEIHAE, B) VDD MEBJREM LPR {J#8E] MR, FRLARRT LPR EHEIRIKIIFE
Hb, DR B REENIRIHER.

Hibernate 2z, F1F LDO MEFEEATIENRZIS (300us~950us) , INFEIEIREEE.

R RFREK stop IESITIREERTE) (2 LPR 0#%%] MR, HSII%EE. Flash IEFEE, CPU I%EE) /)
F 5us,

SHEEER

IFSHEEEEEEREX VR UL VDD BEHTET, fFCAILURREN BEKSITEARRMNE
T, MMsRSERAIERER TIFE.

AINEE N RFEEEEE

B Range 1: 5t48E Range

MR AU%IH /98R8YE 1.2V (VDD) , REAIHIRFRAILUGITHERIRM 48MHZz T,

B Range 2: {KIH¥E Range

REZER%T stop BXE, ARIFREHN1Z range, HiZ range RETRT LPR #2(FEF.

A i[5 a5

LRSI (POR)/ THBE(L (PDR)

HEEE power-on reset (POR) . brown-out reset (BOR) t&Hk, 2HEIFEEXEN. E POR
R power R FEBFAATLLE, BOR FEFREFIIE. POR/ BOR RSN,

#£ BOR {#8efa, EAE Vpor B{EfE, POR HARIZENER, EAFE VDD iAZ| VBORFx MIERIEH
B, (VBORF HY{EFE option byte FEN) .

RES(L (BOR)

f&T7 POR/PDR 4, IASCHL Y BOR (brown out reset), BOR {XBILLEID option byte, #H{T{ERERIX
AERIE.

4 BOR #3TFFAY, BOR RUBHERILAREIT Option byte #{Ti%iE, H EFFITNIEEN SERAT LA BAIR
FoE.
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5.5.

vee
VBORRS T T T T T T T T T T VBORF8
VBORR7 f-—=--==—=-—=—-—--——
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, VBORF7
I
________________ |
VBORR6 f—————-—~——-——-~/ 1 VBORF6
e VBORF5
e O VBORF4
VBORR3 ----—--—-
ORRS [~~~ ] VBORF3
VBORR2 [-------7 |
——————————————————— fmmmmmmmmmmmmmmmmm e e e—————-) VBORF2
]
VPOR f------ { ! 1
I
777777 bommmmm—-o- oo -—--—--—--—-—————-1-\ VPDR
1 | ! t
— >
| | }
| I
RSTTEMPCe—> ! b
4] | jj—
Reset with BOR off ! ‘ | P
RSTTEMPO«—>! ‘ fo
|
Reset with BOR on } } ‘ L;i
(VBORS VBOR1) [ [ ‘ ‘
————————— POR/BOR rising thresholds
————————— PDR/BOR falling thresholds

5-2 POR/PDR/BOR &

{EINFEIR

SREERR run & N25h, B 4 METhFEEL:
B Sleep mode: CPU HCLK BI#fXF] (NVIC, SysTick ET{E) , IMREILABCENRIFIIE.
(BRI AR R TAERIRIR, FERR TSR KIIZIER)

B Stop mode: LDO#N\ low power #&z,, iZiE, * SRAM F1SFEHNIASREF, HSIFIHSE
K, VDDD & N AR D RRAYBSSHEREF .,

B Deep_stop mode: LDO # A deep low power #&t,, ZIEDR T SRAM A7 (R,
HSI 0 HSE X4, VDDD & AEBDEIRAVET P ERH S, LS| F0 LSE B HECE XA,

B Hibernate mode: LDO #HA HIB1ER,, 1Z&E T SRAM FIZF1FRAIASREF, HSIFI HSE X
i4, VDDD ERIRAVBTFPER (TR, LSIF0 LSE BHECEAXA.

£ Stop &=, LSIFILSE AILMRKETAE, RTC. LPTIMER, IWDG Fr]LMRSFTAE,

£ Hibernate 1538, #INH 10 TE, FAIFIREE,

£ stop &RIT, IMAY VR ARESETREHES), 1R MR BE LPR 8, = LPR R, THID

FEAKIHE, (BIRRERT AR, SIREF MR MBRIER, TRITFERK, BESHRERLEERES,

£ Deep_stop(Hibernate)t&={ T, XIMAY VR IRSATHRERHES], &A% DLP(HIB)#&ET, IRESEHIH

FERF AR, (BIREERTEIIS (X LDO M DLP(HIBRZUIIHEE MR R FHEE 300us~750us) ;

IHh, IEE Run # NI LUEE TR AREIhEE:

B [HERSASRER

B XFAEERNIME, Gating #IMATHP (KGRI EHPFIELRATE)

ST, (RINFEIRVEEIEEIIN AR,
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5.5.1.

5.5.2.

. —» —>»
Hibernate Deep_stop

5-3 POR/PDR/BOR (&

Run &0

FE Runt&E(T, ATRREINFEE, ATLARA:
B [EERZATE (SYSCLK/HCLK/PCLK) #fisR

B RAEHEEIMRAIRIT.

CPU {RIN#EIEsL

m EHA

CPU BT 3 MU NRINFERER

1. WFI;

2. WFE;

3. Cortex-MO+Z57788 SLEEPONEXIT B¢& 4 1, HEM ISR IR,
m 5

X4F Vcore BB EFFERVEINFERT, AR
1. WFIEE ISR IREIFEHNRIEIFERER, (20 NVIC (EEeRI/MEBHITER S IREE ;
2. WFEHNRYRIDFEIE, [REESSHP=AEAdIRgs, IREEE4aiE:

— NVIC IRQ 77
% CPU #=iHIZ51788 SEVONPEND=0 BY: {FREIMRIIPUTETZRS+EERE CPU NVIC FH1Fes; M
WFE &5, JME KT pending #1 NVIC 4M& IRQ iBi& pending EBAEE ;
24 CPU 1=#Z57788 SEVONPEND=1 i}: {FREIMEEIFITETFES+ CPU NVIC 7788 (AERBE
BE) ; UM WFEWRESE, YMRHHT pending 1 NVIC 4M& IRQ i@l pending i (ANER{FERE) ER%R
s,
A& CPU NVIC T2 & {FEE, EBBEIEE CPU;

— ¥
BECESH EXTl, CPU M WFE ENEINFEEIAY, AFiE= EXTI JMEET pending 8& NVIC IRQ
1Bi& pending {17,
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5.5.3.

5.5.4.

Sleep &3y

f£ Sleep 1Rz, CPURI#PXIFI(NVIC, SysTick TF), FiBIMRKAILABCEANTIE (BN RfEReT
ERURER) |, SMRASiTERE ST LAGRE CPU,

1. K] CPU Core I8, EHATHHRIETRERD XA

2. 18 PMU T{E7E MR =, (PWR_CR1.LPR[1:0]=2" b00), #{= core BBJEJ/ 1.2V

3. SRAMEEjR VDDA Kj&F VDDD, SRAM EEjR VDDP Kj&F VDDD, VDDD EB[EA 1.2V

£ Sleep &=, 10 pin BPRES run &38R,
EHNR SR —EFE,
m HA
— CPURY SLEEPDEEP=0, FEIRBHUHEESM pending, NIBEE WFE 8F& WFI 531
N
— CPUHJ SLEEPDEEP=0, H SLEEPONEXIT=1, ;&&= pending Bf, M (SRR
ThHFRY) ISRIREIEHN;
LI
— WFIEZ# ISRIRE]: fEEEHT;
— WFE, 3H SEVONPEND=0: [AEESE{4;
— WFE, #}H SEVONPEND=1: fhlfff (FEFERESE) , BEMREESY,;
iE: CPU#MFIRHE SEVONPEND 55%itH, FrlA PWRIEBRHAARKS,

B [%ER latency
IREE S BRI MIFFATIEL,
m GESSE

£ Sleep 187\, FEF=CIZARUNTIRN:

1. #R#E SLEEPING {55, 1=H#IX# HCLK/PCLK;

2. HME IP B EEXRARTIGTEHN sleep tRXBIEE, AT XRAIMZATEHD;
3. BYSRERBRIEGES, BRI RFITHRER RATHIRATIERE

Stop ==L

Stop &RIVET CPU [ deep sleep tR=, LARIMEETHHI I,

Vcore domain FOREERATENISXIE, HSIFI HSE %4, LSIF1 LSE aJLAT{E,

RTC 1 TAMP {RIFT1E, —LLERIREEREIAIIMK (40 LPTIM/LPUART) BJLARRIR)S HSI BY#p s

R, AT HSI RIERZIMRIERK, Stop &R

1. BRMEXAEE HSE, HSIATEp

2. &l PMU T{E7E LPR #5 (PWR_CR1.LPR[1:0]=2' b01), ¥{= core HJEMH VOS A&

3. PWR_CR1.SRAM_RETVCTRL[1:0]=2 ' b00(PMU.SRAM_RETVSEL=1) i, SRAM H j&
VDDA Xj&F SRAM_RTEV_STOP[1:0], SRAM E&J& VDDP 3kj&EF VDDD(FB/E{EH VOS Bt
&)
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5.5.5.

5.5.6.

4. PWR_CR1.SRAM_RETVCTRL[1:0]=2 ' bO01(PMU.SRAM_RETVSEL=0) it , SRAM Eg &
VDDA 3¥j8F vDDD, SRAM EEj& VDDP 3j&F vVDDD, VDDD HEH VOS &t&E

Deep_stop &3k :

1. BEEXAEER HSE, HSIATHf

2. 1&#l PMU I{ETE Deep Low Power #x, (PWR_CR1.LPR[1:0]=2 'b10), #{= core FEBJEH
PWR_CR1.SRAM_RETVCTRL BCEERE (LLATEHL PMU FEEE=F0 SRAM EBIERIARX
> PMU.SRAM_RETVSEL f9{8) .

3. PWR_CR1.SRAM_RETVCTRL[1:0]=2' b10(PMU.SRAM_RETVSEL=0,{E PMU &/ )%(&)
Bf, SRAM E8jE VDDA kij&F SRAM_RTEV_DLP[1:0], SRAM Hj& VDDP (i&EF
SRAM_RTEV_DLP[1:0]

Stop #&=;,, Main-VR BJLAECE X,
M Stop BBHE, RS HSISYS,

m#HA
— CPU R SLEEPDEEP=1, HEBiBFMEHESH pending, NiEE WFE 5& WFI 1531
A
— CPU R SLEEPDEEP=1, H SLEEPONEXIT=1, ;&8 pending, A, M ISRIREGF
FHN;
LI

—  WFI B# ISR IRE]: {FEEA-RRMEY EXTIGERIA EXTI SRBfEEXIE NVIC F8E).
FRiTIRET LSRR i B IREERE S AIIMKAT T ;
— WFE, }H SEVONPEND=0: {FEAEHERAY EXTI;
— WFE, #H SEVONPEND=1: fge/srhilfit&z(a EXTI (BPEEAERZAY EXTI &R
{s58E
— & (POR/PINRST/IWDG reset/LSECSS;
m  [%ER latency
MREE latecny BURTFLA T =R IKHSE):
—  HSIBJthRYIREERTE)
—  FLASH I%#2fE]
—  Main-VR I&EERSFSTERT 8]
— REWIGENBEBEK: 5usZH

Hibernate &=,

Hibernate #{2&TF Cortex-M0+f Deep_stop LARIFIMERTHPEY gating, VR #HECER DLP &3
e, EiZE(T, HSIF HSE $XF, SRAM FISEFERBLTFEIFRE, IR 10 /EAMREERNER
% RCCBIEHRFFLIESS, HR VCORE IHAYEIIE AR S N K,

£ hibernate tR=\ T, FRARY 10 pin {RIFIR Run &RI{ERIAVIRE.
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1. BEHRHAEIR HSE. HSIAY#h
2. 1&Hl PMU I{E7E Deep Low Power ##x, (PWR_CR1.LPR[1:0]=2 'b10), #{= core FB/EH
PWR_CR1.SRAM_RETVCTRL BCEERTE (ULAMEHL PMU F=4305F0 SRAM BBERIAEX
1> PMU.SRAM_RETVSELB H9{&) .
3. PWR_CR1.SRAM_RETVCTRL[1:0]=2" b11(PMU.SRAM_RETVSELB=0,{8 PMU A&/ NZ{H)
Ff, SRAM EBj&® VDDA 3EJ/RF SRAM_RTEV_HIB[1:.0], SRAM Hj&® VDDP KR TF
SRAM_RTEV_HIB[1:0]
55.7. FIL{EEINTRITEE
1. EEEHA stop AT, HEBEZHRT pending /728 EXTI_RPR1 1 EXTI_FPR1;
2. #HAstoptR(, BEFEXME HSI/HSE &R,
3. Main-VR T{EEFE LP-VR T{EHHES;
4. REER:
— GPIO0~15
— COMP1
— COMP2
— RTC
— IWDG &1
— PORE(
— nRST pin §1i1
— LSECSS
— 12C (12C IREEFEN 12C HEUFPCECHERUNSRSK 7 HAthltEE (RTC/GPIO & ERIMEER) oJ
EizI%EE stop/deepsleep/hibernate 1&1,)
— TK (TK fERIREEJR, BRT sleep ATLASRUTIGERSL, EAEIURERRIZR ric IREE pwr,pwr
I%EE tk, tk IREE stop/deepsleep/hibernate 183, TK {EJIEEEJR HSION_CTRL #4404 0)
% 5-2 BTFEIUTHITHEE
Stop Deep_stop Hibernate
Peripheral Run Sleep VR@LPR Wakeup VR@DLP Wakeup VR@DLP Wakeup
or VR@MR | ability ability ability
CPU Core Y - -
Flash memory Y 0] - -
SRAM Y 0 - -
Brown-out reset (BOR) | O (@) (0] (0] -
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HSI o @) - - - - -
HSE e} @] - - - - -
LSI o) o) 0 - ¢ - @
LSE o) o) o) - ¢ - @
HSE Clock Security o 0 ) i
System (CSS)
RTC (0] 0] O 0] 0] 0] (2)
UART1/UART2/USART | O 0] - - - - -
12C e} @] (e} o o o ] O
SPI o] @] - - - - -
ADC (0] O - - - - -
COMP1/COMP2 0] o) 0@ o - - -
OPAl o] @] - - - - -
Temperature sensor (0] (0] - - - - -
Timers(TIM1/TIM14) (0] O - - - - -
IWDG (0] o) (0] o) 6] 6] 1)
SysTick timer (0] (0] - - - - -
CRC O 0] - - - - -
oz | OWiFEe [OfsE e | OWisE e | Offise e
TK o o @) IS5EE tk tk 16 MRRE tk M2 | DEREE tk IR | NGBS tk iR | MEAEE tk I
Esop)  |B = = =
deepsleep) | deepsleep) | hibernate) | hibernate)
GPIOs (0] o) (0] 6] 6] O ) O

=

Hibernate &%, #4AJLAFEBE LSI. LSE, RTC. IWDG, {BAREE(RIEINEEIER
2. COMPl, COMP2, TK#&Hkh, RA7 VRA@MR RIAEET/E,

5.6. HEEESEFS

ZIMRAYEFRR R LUBIY half-word B word 3i8).
5.6.1. HiF=EHEIFEFSS 1 (PWR_CR1)
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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
Re | Re Re | Re | Re | Re | Re | Re | Re | Re | HSION_CT | SRAM_RETV_C | Re
Res. Res.
S. S. S. S. S. S. S. S. S. s. | RL TRL S.
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 | 1 0
. FLS_SLP- Re DB
LPR[1:0] TIME[1:0] S Res. P Res.
R
RW RW W
Bit Name R/W | Reset Value Function
31:20 Reserved - - Reserved
M Stop tRUIERERT, HSI FTFFRTENEF,
19 HSION_CTRL RW 0 0: ZEMRIEER, (FBEHSI;
1: 5 VR BRI, BDIMREERTSZIZIERE HSI,
00,01: Normal EBJEi5E#E; (FBFEAD)
18:17 | SRAM_RETV_CTRL[1:0] | RW 2’b01 10: stop/dip & FEEISE;
11:hibernate &z, FEEEI%EEE.
16 Reserved - - Reserved
Low power regulator under stop mode
00: Main regulator mode
01: Low power regulator mode
15:14 LPR[1:0] RW 2'b00
10: Deep low power regulator mode
11: Reserved
iE: Stop BXIREER, BHEFNZEF=3/9 00.
Stop WX IGEERTFH, £ HSITRES, 7£ FLASH ##{FRidE
EESRTEL.
2’b00: 5us
2’b01: 2us
13:12 FLS_SLPTIME RW 2’b00 2'b10: 3us
2’b11: Ous
T HiZBEFEIRE 2b11/2b01 B, RPREFEMN
SRAM#NITFER:, MIFFLASH, HERFRIEEIREENITE
FRASTE 3us AIAIE] FLASH,
11:9 Reserved - - Reserved
RTC S{RIPELE
"EEME, RTCATFEHRPIRSLBEIEN. EifEIRTC
8 DBP RW 0 ZAATRES 1.
0: EIHAE RTC
1: gJLAGE] RTC
7:0 Reserved - - Reserved
56.2. PWR S{FsE1%
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: X 2
T [o:TlanILd1sS s 14 z
vT N
T [o:T]ddn z

THLO ALIH NVHES

741D NOISH

JEISER] THO dMd
yipimug o«
18s}JO oxoo
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6.1.

6.1.1.

6.1.2.

6.1.2.1.

=1\

CHMRHTREN, SBI8: BRESMARSSELL,
SR

=z B =1 (]

BERSMIEFESESEEE s, EUT/ SR =4
m _LTHEES{I (POR/PDR)
m  REE{I (BOR)

RSN BRI T UM

B EHEEERFAERY POR/ BOR, SCIIXY VCC AU, 2§ VCC BBJE EFE trigger ERITEMENL;
Y VCC B E NREIE— trigger (BRIF=EEN;

B EHEEERFARY PORI, SEIRRY VR tHAYHEN. =5 Veore BBE EFE! trigger (ERIREMENL; =
Vcore B3JE FBEEIFE— trigger (BN F=4E1(1;

RREMN

RESMIEXED ST FREMENE, —LSKSFe, NEMNRUSES FBREREL
HFEELITSEGR, FFERREN:

B NRST pin &I

B YA EER(WDG)

B SYSRESETREQ #&4EI

B option byte load £{if (OBL)

B E RCC_CSR HfFssiEitmR i, JLURBISADE,

i HS A FBIST ##3{, &% CPU #TEL.

NRST & (JMEFE1L)

1&81d option byte(NRST_MODE {i)f9%<#k, NRST pin JLAECE R MR (BIKECEZS N option
byte f&iR) :

B S

BIN: NRST pin NG, SIEERBE (XERAEEANEL) B4t AHNNBEAL

m GPIO

AT NRST BJLAMEtRAE GPIO, AMEASRINEE. EMNMREF~4, FERSB-ENEMNISET
1Z pin Hith.

¥ _EEESRIE, NRST pin BIAEB HEREANE,
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VCC

Rpu

20us filter

NRST :[] ! Cilter NRST
IWDG rstn —— Sysrstn
A Softwarerstn———» & +—»
POR/PDR rsth———
BOR rstn —>
»| HSI_10M OBL rstn —>
5-4 SfIEBEEE
6.1.2.2. &IPSR
SNEIM. ZEMT4ER, FEEEFMHITE Trimming FHE1E.
6.1.2.3. HHESH
BT EN ARM MO+HIhFIE s 425778800 SYSRESETREQ {37, BISEHIGENI. ZENTE
&, AEEEIHHITIE Trimming FRIE.
6.1.2.4.  Option byte NESIL
24 FLASH_CR.OBL_LAUNCH {i7i€9 1, MIF=4E option byte loader 817, OBL_LAUNCH F3F 444
JBENE; FLASH option =3,
6.2. EBFESMCE
TEAZSNEMRERSFENESTE:
% 5-3 EURERSEHE
S(ua SR S(uSFs EEURR
NRST 5 B x
RREEN IWDG S BREM/AT S FRS NI B S 78 !
ki (ST SYSRESETREQ FRMHTHE R IR & N
Option byte IIEIRE (L V
BIREA PORE/PDR/BOR £1{i S se x
6.3. SHE5RFKMFEREN
AP EM A TEERXPAE, BEEMNREARESEILFEATRE. TRAENS
TEERIRR:
* 5-4 ERSIHFEERED
 =IE i) SR Run Sleep Stop
NRST 3|BMEEEF (VCC i) v v v
IWDG & \/ N N
RREN
(SR SYSRESETREQ \ x x
Option byte JIEERE(I N x x
POR/PDR £if (VCC 1) S v
BIRER
BOR £fi (VCCix) \
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7. EEh
7.1.  BERE
7.1.1.  YMEREERYER HSE
HNEREEATER (HSE) RERANKEE:
B EIYME crystal (BRIK) |, BCAMEREEIREBES, 74 4-8MHz URTEFMES
B BEENMEMEASIER R
% 7-1 HSI BfhiE
Clock source Hardware configuration
‘ OSC_IN 0SC_ouT
[ ] [ ]
HNERATER Lﬁ L]
External source GPIO
OSC_IN 0SC_ouTt
\ g H—\—‘ |
SNERE ] 1
cL1 cL2
\ Load \/
capacitors
IMERE
4 ~ 8MHz RERAREBIEESHEE. RCC_CR Y HSERDY #r&( SR ¥ HSE BETaE. HSEH
LAiEIS HSEON i THra & k.
JMERIR (HSE bypass)
ZHERT, BHE TN R, #45@id RCC_CR B HSEBYP F] HSEON {ipkigizta=, SMB
ARG <38 OSC_IN pin, [ OSC_OUT pin {E/3 GPIO {1,
7.1.2. HMEREERSHP LSE
4MER 32.768KHz OSC, FFRINFERTE,
BILUBIZBCE LSEDRV iR [BF 1A 2 . LSE FRxEREA 1s.
5 HSE EiREM, LSE thEmNFKIR:
B 32.768K XTAL+IEBH2IRAEE
B EJ OSC_IN BARISMEBRTER (LSEBYP=1)
7.1.3.  PIEPEEREh HSI

&R 24/48MHZRC #Ri%28. 1HELT XTAL OSC, RC OSC II#(R, REafE, EBE[R. HSI&
MR EASRERT(E), R4S ERY HSI BYsP9RERT T,

tEEMNE, EMEMR, HSI WREFMBE/LEE trimming 8 LA K F1/0 57 2 0 2 5
RCC_CR.HSITRIM &71F&8,

64/348



PY32T020 R5|&EFHf

M Stop IRIIGEES, HSIIBIEARFRIHIE,
HIS_10M

AT EEREEEREh, FRIE nRST pin BEIRITEL, LUK FLASH {3 run BHEIDFERLE,
7.1.4. PEMEERSER LSI

WNERMEERTER, ¥ RTC. IWDG #0 LPTIM RORdSS, LARMEAS HEEREITIINERSRT ., ZA 8
FUDSRERIZITTE 32.768kHz,

7.2.  BSghi

HSI: High-speed internal clock

HSI10M LSI: Low- i
HSI10M » to RCC,FMC Sl: Low-speed internal clock

HSE: High-speed external clock
LSE: Low-speed external clock

LSI RC

to IWDG
32.768kHz .
LSI
LSE to RTC
0SC32_0OUuT LSE >
O HSE
32.768kHz LSE /128
0 0SC32_IN Clock to PWR
detector RTCSEL >
LSE To AHB bus, core, memory >
(s L | P’:ESC l FCLK Cortex free-running clock
HSI10M /1, 2..512 To Cortex system timer
MCO HCLK
/1..128 APB )
PCLK L] PRESC PCLK To APB periphrals
SYSCLK /1,2,4,8,16
HSE
HSI
HSI RC
24/48MHz
LSE Lsc PCLK to COMP
LSI
PCLK;
to ADC
Hsl
HSIDIV
0 0SC_ouT HSE HSISYS
4~8MHz HSE SYSCLK If (TIMCLK_CTRL | APB TIMx_PCLK
0SC_IN Clock s PRESC=1) x1 else x2 to TIM1/14
detector SE
Clock_tree

7-1 RGTRTTREEIE

7.3. HWHRERHE (CSS)

R e T BRI TITE:
B EHERENRSRE

B R HSERE

B R LSE RS
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7311 HHEENKSZRZ
B EE M RIS R BN S S 7R, IANARIRIRTMER, FHERE ST —.
7.3.1.2.  BI¥HRE HSE il
HSE A& IZR 4 (CSS) B RCC_CR.CSSON Z{7e8iz4l, 2 HSE ihFEE, HERER, &
HeTLAfERE CSS #alll. = HSE XiFlfE, CSS InRehmR 4B XA,
CSS S :
B X[F] HSE (HSEON FHFsHEHEE) MR RS TA$RIRIERE HSE, #5279 HSI,
B EPERMESIER TIMLRIRIZERAN (7 Timer IS S 17as=HiZIRE R B 1ERE
B RAEFRRT, FER NMIRRT, BN FRTIEERR AT
— B RCC_CICR.CSSC=1, j&& HSE CSS fr-E178s;
— B RFINHRERRA HSI, RRET R ERFAHIREEIE HSE R aIE AT ¢h
—  NRPAAIEE HSE {EARFRITHNIR, FE5 R HSE (5 RCC_CR.HSEON=1)
7.3.1.3. B3R LSE 5
iR LSE Y& ad4h LS|, 7EfERE LSE CSS HHE LSE FaER (mon_en AFHEYE) |, #Ha
AEit20ES LSECAL (cal_count) FISEREHITNIITE4ES LSICAL (ref_count) ERTiT#Z, LSICAL
BBRITEL, LSECAL BIEITEL. =5 LSICAL IBRE] 0 [, ¥IiT LSECAL it#iEE&mt. MREEH
H, NFRRERNEER LSE T/ERE, vIsE LSE RttsLEa & ImER e L.,
LSECSS MR
B XA LSE (LSEON HFssHBEHET) ; MRRFAIMERE LSE, WiHEA LSI,
B EPEPRIESIER TIMLRSRIZERAN (F Timer BEME S 17as=HiZINRe R B fERE
B AT, FEJS NMI AT
— B RCC_CICR.LSECSSC=1, i&Z LSE CSS ir&517es;
— EHRBRANEEERRA LS|, BT LAECE R SR HRIEEIF LSE R AR AT ¢
—  NRABFAIEE LSE fEARFRRTIRR, FTEICFRE LSE (5 RCC_CSR.LSEON=1)
7.4. (/NS FE
IZIERA S 7R LAA(32 bits). = (16 bits) 1515 (8 bits) i,
741, BMEFIFEFSS (RCC_CR)
Address offset:0x00
Reset value:0x0000 0100
31 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res HSE HS HSE HS
Res. . Res. . . _ _ CSSO E RD E
N BYP Y ON
R RW RS RW R RW
15 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res HSIDIV[2:0] HS Res H?\IIO Res | Res | Res | Res Res. Res Res. Res
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RD
Y
RW R RW
Bit Name R/W Reset Value Function
31:20 Reserved - Reserved
HSE Ff$h& 2 RAERE.
L7179 18, GNR HSE OSC ready NIFEH-ERERT FAENIE
19 HSE CSSON RS 0 B, 905 HSE 1KMW, MIKARTFENRLR,
- 0: FMRERFXRA (AFRENXE) |
1: RNHLERFEHE (MR HSE I EN R EENFE,
ESIPSEliER o))
HSE Fikfaik, EEERMEARTER,
18 HSEBYP R 0 ZAIREZ HSEON=0 if A BES.
0: HSE &BRifRAFF#, FMaReEAT RN,
1: HSE @iREFik, SNEBEEATHNAREINRERIE NI RR
HSE ERATEH ready Fra&.
ZA BB HSE RIRIGE.
17 HSERDY R 0 0: HSE B¥Ri&HA ready;
1: HSE &#R ready
i¥: %4 HSEON jE=/f5, HSERDY :ZENEE
HSE RI$i{ERE
BHATEMMES. B stop R, BHETIXAL. R HSE
16 HSEON RW 0 WEENEEERERANT, NIZA A8 ERL
0: HSE OFF
1: HSE ON
7= HSEON #[] LSEON AsERAT{E.
15:14 Reserved - Reserved
HSI BI$h o 3mEEL.
BHEHIXEANIRTE HSI RIBRERE, P4 HSISYS Bd#
000: 1
001: 2
13:11 HSIDIV[2:0] RwW 0 010: 4
011: 8
100: 16
101: 32
110: 64
111: 128
HSI B4 ready FR.
B4 EIEREA HSI OSCiSRE. ZRB = HSION=1 i4H
10 HSIRDY R 0 X
0: HSI OSC not ready;
1: HSI OSC ready;
3 HSION j&&f5, HSIRDY MZBRMHIE.
9 Reserved - Reserved
8 HSION RW 1 HSI BF$hsERERZ, TRUTLABUAETIZAL

67/348



PY32T020 R5|&EFHf

Bit Name R/W Reset Value Function
N stop IR, BEEEZIZAL, 1L HSI,
X HS| EEHEERERFH (BHEW stop B, 5
& HSE{EARGRTER, HE440) .
0: HSI OFF
1: HSION
7:0 Reserved - Reserved
7.4.2.  REBRIPRERHESFEE (RCC_ICSCR)
Address offset:0x04
Reset value: 0x0100_9100, i&j¥ POR/PDR/BOR £1i
31 | 30 | 20 [ 28 [ 27 [ 26 | 25 | 24 [ 23 [ 22 [ 21 | 20 | 10 | 18 | 17 | 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. LS| _TRIM[8:0]
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 | rRw | RW | rw [ RW [ RW |RW | RW [RW | RW | rRW | RW | RW
Bit Name R/W Reset Value Function
31:25 Reserved - - Reserved
A EREERAT FMER R,
FEETHRBHRIBHES (FFHIE Ox1IFFF 0FA4) BN
24:16 LSI_TRIM RW 9’h100 ZEfFesh, & LSI LM AERY 32.768KHz SR,
HREBINZSFEH TS, S8 (/&) 1, {F LS| A%
SRS () £90.2%,
HSI SRERFEEE:
100:24MHz
101:48MHz
15:13 HSI_FS =0 35100 1. LFEE, BRHSEEE HSI RS AMHz  (BEEAIERFE)
2.7E option byte load 52Rk/S, FEEIRAL option byte HPIRTE
NS
3. ERENIFEIA 24MHZ,
AR .
L EB/SREMFE HSI AMHz RYZSTZ2SBAAME, F Trimming BI&
BRI EEBEANZEFRF.
BB ETIERFIE information XAERIEHIAVEEE, BAIZ
=7z8E T STE TR N5
12:0 HSI_TRIM RW 13’h1100 Zﬁgﬁ KL HS| IIEIIHAER (24MHZI48MHZ) TR
IEo
{RTF1E Flash AtELERA,
BEMZEFREAREER, BILUZERFOME, EH
ZEEEEE, B2 (OB) 1, N HSIAgEHSRERE (/) 4
0.1%,
7.43. HHEESFE (RCC_CFGR)
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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]

MCOSEL[3:0]

Res. Res. Res. Res. Res. Res. Res. Res.

RW

RW

15

14 | 13 | 12

11]10] o

| s

7 6 5 4 3 2 1 0

Res.

PPRE[2:0]

HPRE[3:0]

Res. | Res. SWSJ[2:0] SWJ2:0]

RW

RW

R RW

Bit

Name

R/W

Reset Value

Function

31

Reserved

Reserved

30:28

MCOPRE[2:0]

RW

bR ATER (MCO) 3REREL.
000: 1

001: 2

010: 4

011:8

100: 16

101: 32

110: 64

111:128

HEFFTE MCO Wt ERERD, IREXEA,

27:24

MCOSEL[3:0]

RW

MCO HitHRT sz,

0000: no clock, MCO output disabled
0001: SYSCLK

0010: HSI10M

0011: HSI

0100: HSE

0110: LSI

0111: LSE

1000: HCLK

1001: PCLK

1010: HCLK_src(A45T gate B9 helk, {RIHEEIED BRI
i RS E IR ER T sES H I AT AR

1B,

23:15

Reserved

Reserved

14:12

PPRE[2:0]

RW

APB B3 SIAR 2N,

PCLK EF HCLK B9 SRS,
Oxx: 1

100: 2

101: 4

110: 8

111: 16

11:8

HPRE[3:0]

RW

AHB B3$f HCLK EF SYSCLK HI3AEEL,
Oxxx: 1

1000: 2

1001: 4

1010: 8

1011: 16

1100: 64

1101: 128

1110: 256

1111: 512

ATHRIERFESETIF, FERE VR BREIEESEMR
2z

=

i NI IR,

7:6

Reserved

Reserved

5:3

SWS[2:0]

ROTRITRIERE,
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Bit

Name

R/W

Reset Value

Function

ZNIERRE S, RIRRFATEERERR,
000: HSISYS

001: HSE

011: LSI

100: LSE

Others: Reserved

2:0

SW[2:0]

RW

R IRIEE.

ZAI AR NGRS, REBR GRS ERANIERR.
000: HSISYS

001: HSE

011: LSI

100: LSE

Others: HSISYS

TR REMERIERE HSE BRI RsEEZII%N LSE, R&AT
PhiERE LSE RABEE IR0 HSE, AJLA% HSISYS 5
LS| 9 LSE 1 HSE ZEWiRIEE, (AERFATEHERE
HSE i LSE B9ERT, 4% SW it HSE Z| HSISYS,
7] HSEON FF/5 LSEON, % LSE ready 5 SW iz
LSE; LSE ity HSE RHE)

BHECE A HSISYS BB :

1. MCU M stop t2=iBH ;

2.  BRIHFEEEF 001(HSE), HIR HSE failure,

7.4.4.

Address offset:0x10
Reset value: 0x0003_0000

HhERBEdHRFIEHIZFTFER (RCC_ECSCR)

31

30

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_STARTU Res.

P

LSE_DRIVE
R

RW RW

15

14

13 12

11 10

7 6 5 4 3 2 1 0

Res

Res

Res | Res

Res | Res

Res | Res

Res | Res | Res | HSE_START HSE_D

uP Res. RIVER

RW RW

Bit

Name

R/W

Reset Value

Function

31:22

Reserved

Reserved

21:20

LSE_STARTUP

RW

0x0

LSE ERiRISERT EIEE,
LSEBYP=0:

00: 4096  LSE BHhfEHR;
01: 2048 4 LSE BY$0/EEA;
10: 8192 4™ LSE Rf¢/EHR;
11: AHiaEnt|, BEiEad,
LSEBYP=1:

00: 2048 4 LSE BHhfEHR;
01: 1024 4 LSE BhfEHR;
10: 4096 4™ LSE Rf¢h/EHR;
11: AHiaEn|, BEiEad;
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Bit Name R/W Reset Value Function
19:18 Reserved - - Reserved
LSE drive capability setting, default 11
00: Idd 300nA, gm 2.5uA/V
17:16 LSE_DRIVER RW 0x3 01: Idd 400nA, gm 3.5uUA/V
10: Idd 600nA, gm 7.5uA/N
11: Idd 1000nA, gm 10uA/V
15:5 Reserved - - Reserved
HSE 3 ERTIENEE.
HSEBYP=0:
00: 4096 > HSE At§H;
01: 2048 4 HSE Rd4;
10: 8192 4 HSE Ad§H;
4:3 HSE_STARTUP RW 0x0 11: NifeErta, EEmE;
HSEBYP=1:
00: 2048 /4 HSE Rd4;
01: 1024 4 HSE R4;
10: 4096 4 HSE Adh;
11: [itiaenda, BiEEd,
2:1 Reserved - - Reserved
HSE drive capability setting, default 0
0 HSE_DRV RwW 0x0 0: gm 3.5mA/NV
1: gm 7.5mA/N
7.45.  B¥hAEREEESTEFRR (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 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res HSE HSI Res LSE LSI
RDYI RDYI RDYI RDYI
E E E E
RW RW RW RW
Bit Name R/W Reset Value Function
315 Reserved - - Reserved
HSE R ready AHT{EEE,
4 HSERDYIE RW 0 0: 2k,
1: {8,
HSI B4 ready FEf{EEE.
3 HSIRDYIE RW 0 0: Zif;
1: {8,
2 Reserved - - Reserved
LSE Bd$f ready HRRF{EEE,
1 LSERDYIE RW 0 0: Zif;
1: {8,
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Bit Name R/W Reset Value Function
LS| A ready HRMF{ERE,

0 LSIRDYIE RW 0 0: Zik;
1: f¥8E;

7.4.6. HHHERESFSS (RCC_CIFR)

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

Res | Res | Res | Res | Res | Res

LSE
CSS

CSS

Res | Res | Res HSE HSI Res LSE LSI
RDY RDY . RDY RDY

Bit Name R/W

Reset Value

Function

31:10 Reserved -

Reserved

9 LSECSSF R

LSE BfthZ £ RSt (CSS) Hifitrt.
LRGN LSE OSC Bt B L% E5 778,
0: LSE RH$ia s -RiiRr=a;

1: LSE BY$aiMISEIRiF=4;

5 LSECSSC FH17e8 1 /5341

8 CSSF R

HSE Ff{h% 2 %K% (CSS) Flfirt.
LRGN HSE OSC R #PEMad B [iZ 278,
0: HSE By$fa e iR =4 ;

1: HSE BI$ia IR b= ;

5 CSSC i7a8 1 BRI

75 Reserved -

Reserved

4 HSERDYF R

HSE B4 ready F#fitRE,

M HSE IPiaEFE HSERDYIE=1 Bt, BHBRLIZSE
25,

0: HSE B ready FRBTRE=4E ;

1: HSE B$t ready FRMBTRz4E;

5 HSERDYC Z7788 1 BZIZfL

3 HSIRDYF R

HSI B3 ready FR#fitRS.

HSI BtiPiaEF H HSIRDYIE=1 AY, B4BRIZSTEE.
0: HSIE$h ready FlTR=4;

1: HSI B ready FolrP=4;

E HSIRDYC 1288 1 5%/,

2 Reserved -

Reserved
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Bit Name R/W Reset Value Function
LSERDY B4 ready Fr#firas.
LSE BI$hiaEFE LSERDYDIE=1 B, BUBMIZSE
R
! LSERDYF R 0 0: LSERDY B$ ready FlfRr=4;
1: LSERDY B3# ready HRfiF=4;
5 LSERDYC &7sg 1 i5=Z,L,
LSIRDY R ready FR#fitRE.
LS| BHhiaEF B LSIRDYIE=1 BY, FB4BMIZSFEE.
0 LSIRDYF R 0 0: LSIRDY RJ$# ready ShBRF=4;
1: LSIRDY B ready HlfF=4;
5 LSIRDYC FH17e8 1 /5T 1L,
7.4.7.  BIvhrhERSEREFEE (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. | R€ | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | LSECSS | CSS | Res | Res | Res HSE HSl Res LSE LSl
C c RDY | RDY ) RDY | RDY
C C C C
W W W W W W
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved
LSE R REHRSE (CSS) HHiirtins.
9 LSECSSC W 0 0: No effect;
1: j&= LSECSSF fr&
HSE RifRER5t (CSS) FHfiirin=s.
8 CSSC W 0 0: No effect;
1: ;5% CSSFfni&
75 i=l=] RES - {ReR
4 RSERDYC W 0 HSE ready FHfitFE B,
0: No effect;
1: j&= HSERDYF 5,
3 HSIRDYC W 0 HSI ready RS E,
0: No effect;
1: &= HSIRDYF 7,
2 REE RES . REE
1 LSERDYC W 0 LSE ready RS E,
0: No effect;
1: &= LSERDYF iFi;
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Bit Name R/W Reset Value Function
0 LSIRDYC W 0 LS| ready FHREEE.
0: No effect;
1: ;5% LSIRDYF fri&;
7.4.8. 110 ¥EOS(UFFEE (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
PI PI PI
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res SO Res | Res | Res g © 2 ©
RST RST RST
RW RW RW
Bit Name R/W Reset Value Function
316 Reserved - - Reserved
I/O PortF &1,
5 GPIOFRST RwW 0 0: no effect;
1: PortF /0 8;
4:2 Reserved - - Reserved
I/O PortB E151,
1 GPIOBRST RW 0 0: no effect;
1: PortB /0 E5;
I/0O PortA £15,
0 GPIOARST RW 0 0: no effect;
1: PortA /10 E45;
7.4.9. AHB YMEE(iS1FEE (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
Res. | Res. | Res. RST Res. | Res. Res. Res. Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
12 CRCRST RW 0 CRC 1#EthE I,
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Bit Name R/W Reset Value Function
0: no effect;
1. CRCRIREN;

11:0 Reserved - - Reserved

7.4.10. APB/MEE(IZFFE 1 (RCC_APBRSTR1)

Address=0x2C,
S1{1{8=0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res PW DB Res | Res | Res 12€ Res UART | UART Res

R G Res. Res | RS | Res 2 1

RST | RST ) ) ) T ) RST RST

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 | RTCAP | Res | Res | Res | Res | Res | Res | Res Res. Res. Res

. BRST . . . . . . .
RW

ZHFRBEREEMNEE, REENE, REREFEMEEIREEEMNEE.

Bit Name R/W Reset Value Function
31:29 Reserved - - Reserved
Power EOBHREN],
28 PWRRST RW 0 0: no effect;
1: ZEREN;
MCU Debug 1#&HREI,
27 DBGRST RW 0 0: no effect;
1: ZEREN;
26:22 Reserved - - Reserved
12C1 #RIRE(L,
21 I2C1RST RW 0 0: no effect;
1: ZEREN;
20:19: Reserved - - Reserved
UART2 t&IRE(,
18 UART2RST RW 0 0: no effect;
1: ZEREN;
UART1 &HRE(,
17 UART1RST RW 0 0: no effect;
1: ZEREN;
16:11 Reserved - - Reserved
RTC &R APB £11/,
10 RTCAPBRST RW 0 0: no effect;
1: ZRREN;
9:0 Reserved - - Reserved

7.4.11. APBIMEE(IEFFE 2 (RCC_APBRSTR2)
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Address=0x30
S {E=0x0000_0000

31 30 29 28 27 26 | 25 | 24 | 23 22 21 20 | 19 | 18 | 17 16
AD
Res. F;e Res. Res. Res. Ze ;2 Ze Ze CSZM CF(>)1NI RCS Ze Ze Ze Res.
' ’ T ’ RST RST T
VIT/ RW RW \I7v
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TIM14 | Re | UART3 | SPIIR | TIMIR | Re | Re | Re | Re Res. Res. Re | Re | Re | Re ggGSR
RST S. RST ST ST S. S S. S S S. S S ST
RW RW RwW RW RW
ZS5FRARUEUNEE, RHELE, ZERESSUERIRHBEMNET.
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
TK BIRE L,
25 TKRST RW 0 0: no effect;
1. ZEREN;
24:23 Reserved - - Reserved
COMP2 f&HRE1],
22 COMP2RST RW 0 0: no effect;
1: ZEREN;
COMP1 #&RE(],
21 COMP1RST RW 0 0: no effect;
1: ZEREN;
ADC t&RE L,
20 ADCRST RW 0 0: no effect;
1: ZEREN;
19:17 Reserved - - Reserved
TIM14 1EHRE(T,
15 TIM14RST RW 0 0: no effect;
1: ZEREN;
14 Reserved - - Reserved
UART3 t&IRE(,
13 UART3RST RW 0 0: no effect;
1: ZEREN;
SPI1#RIRE(L,
12 SPI1IRST RW 0 0: no effect;
1: ZEREN;
TIM1 =IRE L,
11 TIM1RST RW 0 0: no effect;
1: ZEREN;
10:1 Reserved - - Reserved
0 SYSCFGRST RW 0 SYSCFG BRI
0: no effect;
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1: ZRREN;

7.4.12. 1/O Port BERESHTFRS (RCC_IOPENR)
Address=0x34,
S{{E=0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res R Res | Res | Res
es. 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 GF;:IO Res | Res | Res GPBIO GIZIO
EN ' EN EN
RW RW RW
ZEFes G EMNEE.
Bit Name R/W Reset Value | Function
31:6 Reserved - - Reserved
/0 PortF RT$avsERE,
5 GPIOFEN RW 0 0: HI¥hZERIE;
1: BYEbfsERE;
4:2 Reserved - - Reserved
I/0 PortB RF$f{sEE,
1 GPIOBEN RW 0 0: AI$hEELE;
1: BEbfsERE;
I/0 PortA RF$f{sEE,
0 GPIOAEN RW 0 0: RYHPZEIL;
1: BEbfsERE;
7.4.13. AHB JMERIEHERESTFEE (RCC_AHBENR)
Address=0x38,
S {E=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
ZE FR ARG ENFNEE.
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
12 CRCEN RW 0 CRC 1&HRET$ERE,
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0: Zit;
1: {#gE;

11:10 Reserved - - Reserved

SRAM FHEXETHERE, X7 sleep &=,
9 SRAMEN RW 1 0: Z&E)F;

1: {#gE;

FLASH #ZOERATEMERE, £13T sleep &,
8 FLASHEN RW 1 0: Z&)F;

1: {#gE;

7:0 Reserved - - Reserved

7.4.14. APB JMEATEMERESFRS 1 (RCC_APBENRL1)

Address=0x3C,
S{{E=0x0000_0000

31 30 29 | 28 27 26 25 24 23 22 21 20 19 18 17 16
R PW DB UART UART
Res | Res es | R G Res | Res | Res | Res | Res :521\(1: Res. Res > 1 Res
EN EN ) ' ) ) ) ) EN EN
RW RW RW RW RW
15 14 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
R RT
Res | Res es | Res. | Res. EPB Res | Res | Res | Res Res. | Res. Res Res. Res. Res
EN
RW

ZE TR XA EAANEE.

Bit Name R/W Reset Value Function
31:29 Reserved - - Reserved
Power $EZITERIRATERERE,
28 PWREN RW 0 0: ZiF;
1: fsERE;
DBG #IRATEHERE
27 DBGEN RW 0 0: ZiF;
1: fsERE;
26:22 Reserved - - Reserved
12C1 HEERATEN{ERE,
21 I2C1EN RW 0 0: ZiF;
1: fsERE;
20:19 Reserved - - Reserved
UART2 1ESRATEMHRE,
18 UART2EN RW 0 0: £k,
1: fsERE;
UART1 HERATEMEHERE,
17 UART1EN RW 0 0: £k,
1: fsERE;
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16:11 Reserved - Reserved

RTC #&k APB AF$HFRE.
10 RTCAPBEN RW 0: Zik;

1: fsERE;
9:0 Reserved - Reserved

7.4.15. APB IMEEMMERESFEE 2 (RCC_APBENR?2)

Address=0x40,
S{1{8=0x0000_0001

31 30 |29 28 27 26 [25 [24 [23 |22 21 20 |19 [18 [17 [16
Res. Ee Res. Res. Res. se LKE se se gZOM gloM éD Se Ee Se Res.
EN EN EN
RW RW RW \'7\/
15 14 |13 12 11 10 |9 8 |7 6 5 4 3 2 1 Jo
TIM14 | Re | UART3 |SPI1 | TIM1 |Re | Res |Re | Re Re | Re | Re | Re | 3YS
EN S. EN EN EN S. S. S. Res. Res. S S. S S S\ZIG
RW RW RW RW RW
ZE Fes IR ERNES,
Bit Name R/W Reset Value Function
31:26 Reserved - Reserved
TK fERETER{ERE,
25 TKEN RW 0: Zik;
1: fsERE;
24:23 Reserved - Reserved
COMP2 IRETEHERE,
22 COMP2EN RW 0: Zik;
1: fsERE;
COMP1 #IRETEHERE,
21 COMP1EN RW 0: Zit;
1: fsERE;
ADC TEIRETEHERE,
20 ADCEN RW 0: Zit;
1: fsERE;
19:16 Reserved - Reserved
TIM14 BEIRETEHERE,
15 TIM14EN RW 0: Zyt;
1: fsERE;
14 Reserved - Reserved
UARTS3 1E5RATEMEHRE,
13 UART3EN RW 0: Zyt;
1: fsERE;
12 SPI1EN RW SPI1 {&ERATHMERE,
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0: ZIk;
1. fE8E;
TIM1 AESRATEP{ERE,
11 TIM1EN RW 0 0: Zik;
1: fE8E;
10:1 Reserved - - Reserved
SYSCFG. COMP # VREFBUF f&HR ATt
e,
0 SYSCFGEN RW 1
0: ZIk;
1: fsERE;
7.4.16. HIMERIMEESTFEE (RCC_CCIPR)
Address=0x54,
S{{E=0x0000_0000
31 [ 30 | 29 28 27 | 26 25 24 23 [ 22 [ 21 [ 20 ] 19 | 18 | 17 16
SRe SRe Ee Res. Ee ge Res. Res. adc_ckmode[3:0] SRe Ee Se Res.
RW
15 | 14 | 13 12 11 | 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | IWDGS | Re | Re CF?ZM CF(,)lM Re | Re | Re | Re | Re | Re | Re | TIMCLK_CT
S S S. EL S. S. SEL SEL S. S. S. S S. S. S. RL
RW RW RW
ZSFes ARG EUET,
Bit Name R/W Reset Value Function
31:24 Reserved - - Reserved
ADC BffHER, RUrNREMBMRZAL, TX
&L ADC RIRT SR
0000: PCLK
0001: PCLK/2
0010: PCLK/4
0011: PCLK/8
0100: PCLK/16
0101: PCLK/32
0110: PCLK/64
23:20 adc_ckmode[3:0] RW 0 0111: PCLK/2
1000: HSI
1001: HSI/2
1010: HSI/4
1011: HSI/8
1100: HSI/16
1101: HSI/32
1110: HSI/64
1111: HSI/2
Hifth:
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FRIVERIETE ADC ANMFERER ADC BLE A
ADCAL=0, ADSTART=0, ADSTP=0 and
ADEN=0)RH{FIX (T,

19:13

Reserved

Reserved

12

IWDGSEL

RW

IWDG PIEBHT $RIEE,
00: LSl
01: LSE

11:10

Reserved

Reserved

COMP2SEL

RW

COMP2 HEERATSAT S EIEHE,
0: PCLK
1: LSC (RCC_BDCR.LSCOSEL Ei25HIAT

)

iE: 1.1EfHRE COMP2_FR.FLTEN ZgiscEE
ZE RS R,

2. 1Ei5%#F LSC RistfEsE COMP2 Fy#f

COMP1SEL

RW

COMP1 1EHRAT SRS EPIRIERE,
0: PCLK
1: LSC (RCC_BDCR.LSCOSEL i&ER/EHIAT

fh)

iE: 1.7E{#8E COMP1_FR.FLTEN Zgi5cEE
ZETF eI AT,

2. 1EI%4F LSC miSC{FRE COMP1 AdHd

7:1

Reserved

Reserved

TIMCLK_CTRL

RW

TIMER PCLK $TisiZ4l,

0: TIMER PCLK NZE#E PCLK*2, {B4fiRFL
#Bid HCLK;

1: TIMER PCLK F9Z#t PCLK*1;

7.4

A7.

RTC domain {Zi#J&7F88 (RCC_BDCR)

Address=0x5C,

ES1{E=0x0000_0000, E§ POR/PDR/BOR £{if

% PWR_CR1.DBP 3 1B, ARIFEiZEHFaR.

31 30 | 29 28 27 26 25 | 24 23 22 21 20 19 18 17 16
LS
Re | Re Re Re C Re Re Re Re Re | Re BDR
Res. Res. Res. Res.
S. S. S. S. SE | s. S. S S S S. ST
L
R
W RwW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RT LS | LS
C Re | Re | Re | RTC_HSEDIV_SEL | RTCSEL | Re |LSECS |LSEC |[Re |Re |E E LSE
S. S. S. [1:0] [1:0] S. SD SSON | s. S. BY | RD | ON
EN
P Y
R RwW RwW RW RW R R RW
W W
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
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25

LSCSEL

RW

{RERAT PSR,
0: LSl
1: LSE

24:17

Reserved

Reserved

16

BDRST

RW

RTC &1L,
0: no effect;
1: 84;

15

RTCEN

RW

RTC A $pfEEE,

0: Zik;

1: {#g8E;

BDRST k&7 00

14:12

Reserved

Reserved

11:10

RTC_HSEDIV_SELJ1:

0]

RW

RTC RIEmEIEES hse ATERRID IR
00: 32 54|

01: 128 534A

10: 8 3m

11: 329351

BDRST #&14 00

9:8

RTCSEL[1:0]

RW

RTC At EhiEsEsE.
00: No clock

01: LSE

10: LSI

11: HSE divided by HSEDIV_SEL[1:0],

—B RTC FHPREREEAREHENES, BRIELLT
N

1.RTC 713 00

235324 LSE (LSECSSD=1) {B;§H LSE
3.BDRST &I 00

Reserved

Reserved

LSECSSD

LSE CSS(clock security system)f&ilI S,
IZNIEHEEERL, Z=BE CSS 1&i 32.768KHz
OSC (LSE) &,

0: FKHtQEF LSE KW

1: & ISE 5K

LSECSSON

RW

LSE CSS f#AE

0: Z&Ik;

1: {#8E;

iE: W40 LSEON=1 #H LSERDY=1 [5A8EE
85 LSECSSON,

—BfEsazi, FReBitinfEELL, BRIk
LSECSSD=L1.

4:3

Reserved

Reserved

LSEBYP

RW

LSE OSC bhypass

0: Not bypassed, {E/MEBATHPILEEERR,

1: Bypassed, {RIER/MEBETEREEIMNBEEOIRIA
Ared;

i RELIMNEB 32KHz OSC Z1F (LSEON=0
FH LSERDY=0) BIABESIAIL.
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1 LSERDY R 0 LSE OSC ready.
4 ECEIZAID 1 3RPH LSE Bt# ready,
LSE OSC {#8E,
0: Zyt;
0 LSEON RW 0 N
1: {#gE;
i¥2: LSEON #1 HSEON A8EERYE.
7.4.18. IZHIAKSSHFEE (RCC_CSR)
Address=0x60,
S/ {E=0x0800_0000
31 [30 [29 28 27 26 25 24 23 22 |21 [20 [19 [18 [17 |16
IWD
SFT | POR | PIN | OBL
Res Res G RST RST RST RST Res. RMV Res Res Res Res Res Res Res.
RST F
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
NRST
BOR LSI
Res | Res | pes. | Res. | Res. | Res. | RST 27 | Res. Res | Res | Res | Res | Res | pn hs'o
F DIS Y
R RW R RW
Reset by POR(flag bit), reset by system reset(LSION) , reset by system reset excluding
NRST(NRST_FLTIDS)
ZE P EREA RBEH power reset 87, EftbH system reset £1i,
Bit Name R/W Reset Value Function
31:30 Reserved - - Reserved
IWDG SfitrE.
29 IWDGRSTF R 0 -
RMVF & 1 &5,
AT =
MTRiTRo
28 SFTRSTF R 0 e L
RMVF & 1 &8F%f.
POR EfitrE&.
27 PORRSTF R 1 NN
RMVF & 1 £8FZf.
HMEB NRST EHISIFE.
26 PINRSTF R 0 a8 = u&‘{ t"‘
RMVF & 1 &5,
Option byte loader S /frE.
25 OBLRSTF R 0 prion Byte o ﬁz{f ~
RMVF & 1 &5,
24 Reserved - - Reserved
23 RMVF RW 0 REEMNE, 2FFEMIRE.
22:10 Reserved - - Reserved
BOR SR,
9 BORRSTF R 0 = *’T“\ e
RMVF & 1 &8F%{.
NRST jEiREE1E
0: {#8E HSI_10M, BiEiK 20us TEETHRE(ERE
8 PINRST_FLTDIS RW 0 1: JBIKThAEEELE, B HSI_10M {RiFXiE 1:
NRST JEKZIE, AEERFHTERRS
iZ;
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7:2 Reserved - - Reserved
LS| OSC FaEtR.
1 LSIRDY R 0 e L
LSIRDY Et&fil LSI 724,
LS| OSC {$g¢E,
0: ZEIF;
1: fshRE;
0 LSION RW 0 i e ” .
BWHER, THES. ERHAEE WDG (@il
option byte) FNER{4({FEE LSECSSON R, 4
SZAIAITENRL
[-1-]
7.4.19. RCC ZH{Fagitbhtpis
B
O | it
ff | W Regi
s il Ge |98 Q8K &qa Qe enagaayqgeofenromp o g
e | d
t|t
h
= o x| = 8 >
RCC 0% 8 = || 8 |<2
_CR ol B H @ g a) 7 g 2
0 Reserved Reserved oI I T 2 g T 2 Reserved
X 3 5 & na:)—
0 2 ea ”
0 awr z o g IR
ite
Re-
Vsae]tuOOOOOOOOOO000000000000100000000
e
S
RCC N
_Ic LSI_TRIM[8:0] &I HSI_TRIM[12:0]
SCR =
0 Reserved @
X 3
0 2 Rea
2 drwr RW RW
ite
Re-
Vssltu00000001000000000001000100000000
e
=) S — —
N [s2] o o f— —_—
RCC o = &, &, z g
S BEN el F 1R 5| s
@ 8 o Reserved g e 5 2 @)
7] (7]
4 = = 4]
@ o
Rea
d/Wr RW RW RW RW R RW
0 ite
X 3 Re-
0| 2 set
8 VaIu00000000000000000000000000000000
e
Rea
d/wr RW E
ite
Re-
VSSIL00000000OOOOOOOOOOOOOOOOOOOOOOOO
e
— —_— z —
a 3 g -
RCC = s 2 =
x o
0 §I(E:g ?:—( ? S, = ?2) 5
x| g Reserved U)I @ % Reserved U>| 2 '-('r-
ol wo| g - o | & |7
1 | T ||
0 Rea R
d/Wr RW RW RW
. W
ite
Est- O‘O‘O‘O‘O‘O‘O‘O‘O‘O 0‘0 O‘O l‘l 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0 0’0 0’11
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8.1.

8.2.

8.3.

1]

FH1/0 (GPIO)

BH 10 @i

—

=

N GPIOEOA:

44 32 RIFREZS7258(GPIOX_MODER,GPIOXx_OTYPER,GPIOx_OSPEEDR, GPIOXx_PUPDR)

B 2 32 (UEEZFFEE (GPIOX_IDR 1 GPIOX_ODR)

B 14 32 fUE/EfIZFES(GPIOX_BSRR)

B 14 32 {UPRESFFES(GPIOX_LCKR)

B 2 MNEFAEEIRE 1788 (GPIOX_AFRH 1 GPIOX_AFRL),

GPIO EE4FMH4

B EHHIRE: push-pull 8Z open drain + 3/ THL

B HESFRR(GPIOX_ODR)EEIMNR (EMTIAEHE) iRk

B /0 AT TIREIERE

B ENIRE: floating, pull-up/down, analog

B HIRENEAMNSIESFES(GPIOX_IDR)EEINE (ERIIELEMN)
m  Bf/EfFF8 (GPIOX_BSRR) , ftIFXf GPIOX_ODR RIS
m BEEHLH (GPIOX_LCKR)&KES 110 CECETNRE

mEHIRE

m  SHRERERESFSR (8110 O5R% s MERTEE

m FFHERRIEEIEEAYEE

B SEREN O SEIERINEE, #181/0 OfFRN GPIO, SEFASMYNRIEOINAE

BH 10 aeHaiA

8/ GPIO R, AILUBITERIHRIE, #H1T MR RIECE :

BINFEE

BN LH

BWNTRL

SN

TRt w EREE TR

push-pull ¥t _LHEE T

T CAIEE RIRYS FTAERY push-pull
T CHEE MRS RITR
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BN IO ORILABHYRE, M /0 mOFFRp g 32F. FFEFH#HIAE. GPIOX_BSRR
1 GPIOXx_BRR Z{F28UFXH{EE] GPIOx_ODR ZH{ZesRYi/EeRIINIZIGIE], XiF, EEFfERIA
BZEF4E IRQ RS KL,

TELHET—N /0 wO (1bit) BIEARLEN:

Write

Read/write

Bit set/reset registers

To on-chip peripheralz,
power control and EXTI

Read

Analog input/output

Digital input

<

-

From on-chip
peripheral

L

Output data
register

Alternate function output

L _ Inputdriver

’ Input data register ‘

Output driver

On/off

|

Output control

TTL Schmitt Trigger

VDD
On/off |
(]
1/0 pad
On/off |

8.3.1. @M I/O(GPIO)

8-1 10 im M AIE AR

SNHEREMENE, SHATREREEE, KNS 10 WEENEIMER, Debug SIEIAMKETER
ThRE LhE AR :

% 8-1 10 xS AtER

option[1:0] PF3 PF4 PA13 PA14

0/0(default) SWCLK SWDIO GPIO GPIO
0/1 GPIO GPIO SWDIO SWCLK
1/0 GPIO SWDIO GPIO SWCLK
1/1 SWCLK GPIO SWDIO GPIO
® PF3

—  Flash option byte FRELE SWC Y, BRIASEIE IO
—  Flash option byte Eg& SWC A, ERIAJ9 SWCLK I

B PAl4

— Flash option byte REc&E SWC B, BRASEBE 10
—  Flash option byte fit& SWC A, BRIAJS SWCLK L

m PF4

— Flash option byte REcE SWD i, BRASEIE 10
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8.3.2.

8.3.3.

—  Flash option byte EZ& SWD B, BkIAJ9 SWDIO i
B PA13

— Flash option byte RkEt& SWD B, BRASEIE 10

—  Flash option byte &Z& SWD B, BRIAJ9 SWDIO i

HEMMRECE LR, SARREEIESFEE (GPIOX_ODR) RHERMWWLE] 10 £, Ba8ERE

A3 push-pull BiEFFREINAIEILE (RFEFREERY, S8FE HI-2),

BAEIESFEE (GPIOX_IDR) 7E&™ AHB BH<3REN I/0 B _ERYEBTE,

FrBHY GPIO 5| HIEBE PIERAYS5 LHiFN55 THiFERE, AJLAEId GPIOXx_PUPDR ZfFas{fRes & AME

BEIZINEE.

/0 EE RGeS IEIE IR

i’ /0 BT ZRISFMEERRIIMNRAER, —MNREXAILUBSSRAEEEE— 10 O,

XHERTLUER R EI— 10 O_ERIRTAIMRA S HILFER,

4N 10 O LS ERIERESZIX 8 ERINEEMAN (AFOto AF7) , AIEITE 7788 GPIOX_AFRL (for

pin 0 to 7) 1 GPIOx_AFRH (for pin 8 to 15)3KALE.,

B RISENfE, ZEIEESRIIAN AFO, /0 ORSRINEEEN B 788 GPIOX_MODER E &

B ZNE RS X NAYEIEF AR

B [RTXFRIENS SRS, 8NMMIEEERAMEERILSHREARR 10 O, LUEES
NYEI%E EERAREIRIMSEERIL.

P& RS 10:

m EHIEE: BREME, XLV ERZ R0 FIRY S FAThASR

B GPIO: 7£ GPIOx_MODER xR, I/0 OEE M. MASEEIMER

m INSERTEE:

— 257788 GPIOX_AFRL E{#& GPIOx_AFRH EEEXIRAY I/0 J9ERTHAE x(x=0...15)

— Z57%28 GPIOXx_OTYPER, GPIOx_PUPDR #1 GPIOX_OSPEEDER £ BIEEEZE, R/ THILA
R HiRE

— E§f7=8 GPIOx_MODER ZEeEXIN I/0 IS FAThEE

B E5hIRE
— it 10 OBER{EEETL, ADC, COMP INEEIYE ADC, COMP HEHRAVEF1ZEEPIERE,

2 10 A% ADC, COMP fEFERY, HEF@IZEFES GPIOX_MODER iz OB E /9L
(W

— WFRIREUINIEE, EHENA PWR f] RCC HRESFHRERESEINGE. XEEEIRERN

GPIO e EEBESMER.

/0 = HlIS1F=8

B4 GPIO OB M4 32 I N#F M=l 5 77 28 (GPIOX_MODER, GPIOx_OTYPER,
GPIOx_OSPEEDR and GPIOx_PUPDR), AJLAECEZIA 16 4™ 1/0 O, 257785 GPIOx_MODER Fik
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8.3.4.

8.3.5.

8.3.6.

8.3.7.

T VORI (A, B, SR, &Hl) . FF=8 GPIOx_OTYPER #] GPIOx_OSPEEDR F3i%
AR (HERETTR) fiEE,. 78 GPIOX_PUPDR FIsRI&ERE L/ T

110 $iESFea

81 GPIO B 2 1 16 NATMSNESFSR: BANBHEESF (GPIOX_IDR
GPIOx_ODR) ., &HfF#% GPIOx_ ODR (RETEHMEHMNKIE, TEIE. BANESTEFH
(GPIOX_IDR) FEkfRf7 /0 O_ERIBIERT, RiEAY,

/0 EiEis ki

E{I/EUZFER(GPIOX_BSRR)Z—1™ 32 {iFfFes, HLUSHHEWES785(GPIOX_ODR)HIEIH
EBMFEN. BEN/ENTFSEERLZTFE (GPIOX_ODR) RIS,

GPIOx_ODR HJ&E—{IXIR GPIOXx_BSRR RIFMEHIAI: BS(i) and BR(). i BS()E 1 7K
GPIOX_ODR YIRMfE 1, {3 BR()E 1 8][4 GPIOX_ODR SIRI{LiE O,

251728 GPIOX_BSRR {FE{I5 0 HAE/INZ51758 GPIOX_ODR SRAYHZ, #NER GPIOXx_BSRR Ii&
—{IFERE 0 FIE 118(F, B 1 BIFEEEN.

(#1758 GPIOX_BSRR KZ5357758 GPIOX_ODR HIXIRIAIRBE—RMRIER, HASHiESTFE
GPIOx_ODRRYfiZ, Z5f788 GPIOx_ODR tBaILAE#EIRl, &78s GPIOX_BSRR RZRH—MIRF
HRIE RS,

LIRHHRIEIRIE GPIOX_ODR RYNRHRMEXAMT: £— AHB BifaidEhaageEs 7 —1
HEZ ML

GPIO $iEEl

S TFEE GPIOX_LICKR BX—RIESFHRENEFITLUEGSE IO IRFHSEFE, 88F
GPIOx_MODER,GPIOXx_OTYPER,GPIOx_OSPEEDR,GPIOX_PUPDR,GPIOX_AFRL 0
GPIOX_AFRH,

—MNMEHREER F Al LUEESHFR GPIOX_LCKR, HiZEF=8R Bitle S ANIEMRNINF,
LCKR[15:0]ENEFALBIE /10 (EENFETEF, LCKR[1I5:01ENBERIFAE) . BE—Nin
O 3T T BEE(LOCK)TER, £ F—IR MCU EEIMERENMZHI, BAEEEXROMNES.
GPIOX_ LCKR BB ML KR & & &l F % 288 ( GPIOX_MODER . GPIOX_OTYPER .
GPIOx_OSPEEDR. GPIOx_PUPDR. GPIOX_AFRL and GPIOX_AFRH) XIRIEI,

LOCK IR EEF= (32 fi7i) iR GPIOX_LCKR &1Fs%, [E GPIOx_LCKR f{i 16 i ERERY
&g E[15:0] {iL,

110 SRMEERN R EE

81 110 BTN FFssa LIAkEESRsERNEHER. AFPRENAEREEATES R
10 Mk,

A% Fe8 GPIOX_AFRL ] GPIOX_AFRH BILAMEE—> GPIO OSRIFFEITS alaeAIIMRINRE,
ENFELEEA 110 EREF—MINEE, AF ERESXTERAMERATIE AIsemHE 2B AT,
XIFEETE 110 RS FAThRERI N /FaH AT LU R BB AVIEIE,
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8.3.8.

8.3.9.

HhERFPRR/ IEAR L,

FTBiRCERAINERRITRE D, T EFRINERRlL:, in IR LR B RIS s RIRERD,
FEFEFEEBARA.

/0 S A\ Bo &
/0 OFBREA:

B HEIPESAEERE
B R SRR\ ERE
B 1RIEETFES GPIOXx_PUPDR BeER]{FRE/AMERE L THIEEFE
B HIE /0 B ERIEURTEE AHB BRI NSRS 128
B XRASUESFERANDE A EE] /0 RS
Analog input/output
To/from on-chip
peripherals, power < T T R T N
control and EXTI | |
! Input driver :
. | I
[J] |
?D i o i vee
Read g | //‘ :
< % : ~\L : ®
g = : ‘ TTL Schmitt Trigger : On/oft |
= g_ | |
= < e I
wite | £ g e L]
% 'gb i i I/O pad
E 3 ! o ! On/off |
2 3 l |
@ = I I
Read/write §_ : :
A | :
| | L
I I _
\ |
8-2 I NFZ/ LR/ THIFcE
8.3.10. /IO mEEER
= 1/0 im OB E /oA :
B EHEPEEWELE

FRER: BHSESREN 0 BE N-MOS, MEHSEREN 1 BEOBTSERS
(PMOS MAEEIE).

e MHSFELRN 0 EEN-MOS, MHHSEFELN 1 BYE P-MOS,
R MARGELE

tRIESF7FES GPIOX_PUPDR ECE R 588/ A 88 L T~ HiFBIR
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B HIE /0 B ERIEURTEE AHB B R NSRS 128
B RABUESESRANEIHEA SR 110 R
B XERHAESFERRNEnEEIE—RENE
Analog input/output
e lInputdriver |
To on-chip peripherals, Digital input : :
power control and EXTI : :
| |
| |
5] ! |
o | | vee
'go : On : T
Read — | |
< £ < e
g B : ‘ TTL Schmitt Trigger : On/off | : :
- g_ L 1
@ 2
. 8_,‘) - ST T T T Tt T T T T |
Write - | Output driver vCCT :‘ D
—>» ©
§ : : 1/0 pad
|
E E _ : | On/off |
2 T o | |
b= - 7 | |
. [2a] S ‘o | |
Read/write g‘ o \ Output control |
- » O | :
. : | =
From_ on-chip Alternate function output : Push-pull or :
peripheral | open-drain j|

8-3 BtiicE

8.3.11. SEHIEEEE

110 i ECE S FRTRERT :

Rt UECES, W= ad T
REIMRAVESIaHE R (S RAsEEL)

FER R AR BN

HRIEZ577Rs GPIOX_PUPDR B¢ & A fE 88/~ 88 L N AIFEIR

8 AHB BIHH/EHA, HINME 1/0 B EAIEIRRR A R NSRS 1728
IEMABIES R EE /0 TS
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Analog input/output
Digital input : Input driver :
Alternate function input < : :
| |
| |
| |
P | |
2 I I
go | on | VCC
) | |
Read - | |
< g < ‘o
R | | <
g = | ‘ TTL Schmitt Trigger | On/off |
2 g_ L ___ )
= c
) 0 = TTT T T T T T T T T I
Write - | Output driver \Velon :‘ D
E— 4 I
3 | | 1/0 pad
L
~ | |
2 g _ | | On/off |
2 T W | |
b= - 57 | |
. © S 't | !
Read/write g‘ o \ Output control |
B e — O] | |
| |
| | =
-chi ) - |
From_ on-chip Alternate function output : Push-pull or |
peripheral | open-drain |
_______________________ 1

8-4 SFTIRERCE

8.3.12. (EEE
4 10 TR ACEL Yo BT
" RUEEEEEL
N BIEEESEERA, STEMELIO0 3IM LT, BESRARLEEEE X o
" BHUATHEEEEL (RBREE)
" ERASRSTENREN O .
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Analog input/output

<

<

To/from on-chip
peripherals, power <

control and EXTI

|
| |
: Input driver :
< | I
o | off !
o | ' VCC —
Qo | |
Read 2 I 0 //‘ :
< I : ~\ L &
© |
|
2 E | ‘ TTL Schmitt Trigger : On/off |
[J] 35 |
i Q !
‘o = I_ ______________________ |
. () —
Write = 9] . [ @ D
he; |
= & | Output driver :
§ S_,D : : 1/0 pad
= p | |
© ) % ; O/ ! On/off |
o he) |
= = I '
Read/write a | :
«— 3 ' |
o | |
| |
| | =
l__________ & N & I
8-5 SIEY RIS
8.3.13. (&M LSE EBWEHN GPIO

= LSE IneEsRiE (E/ERIE0N) |, ENAIERATLIS(EIERR GPIO A.

M | SE INEEFTHF (RCC_CSR Z7FEeehigE LSEON) , EEMRGELERMAYH O &R,
HRIRECE N AFIMNRAT &, RE OSC_IN 5t OSC32_IN {REBLARTHMIN, M OSC_OUT 8k
OSC32_OUT MBsART LABEIESE GPIO,

8.4.

GPIO &=

FE GPIO 1HXZ517884B0I 14T word, half word F[] byte SI24F.

8.4.1.

Address offset: 0x00

Reset value:

GPIOA reset B

Flash option byte Bit & 11 B+
Flash option byte Bt & 10 AJ:
Flash option byte Bt& 01 AF:
Flash option byte Bt & 00 A :

GPIOB reset B
0x0000 FFFF
GPIOF reset{&

OXFBFF FFFF
OXEFFF FFFF
OXEBFF FFFF
OXFFFF FFFF

GPIO i OtE{ 357758 (GPIOx_MODER) (x = A, B, F)
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— Flash option byte Bg&9 11 A: 0x0000 OFBF
— Flash option byte E2&/9 10 Bf: 0x0000 OEFF
— Flash option byte E2&9 01 Bf: 0x0000 OFFF
—  Flash option byte EZ& 9 00 Af: 0x0000 OEBF
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: | MODE9[1: | MODES[1:
0] 0] 0] 0] 0] 0] 0] 0]
rw rw rw rw rw 'w 'w rw rw rw rw 'w rw 'w r'w r'w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MODE7[1:0] | MODES[1:0] | MODE5[1:0] | MODE4[1:0] | MODE3[1:0] | MODE2[1:0] MO%']E”“ MO%']EO[“
w [ w w | rw w | rw w | rw w | rw w | rw w [ w [ w [ w
Bit Name R/W Reset Value Function
y=15..0
BAHEIX LA EERAY 1/0 8
00: IR
31.0 MODEy[1:0 RW o v Lt
YIL0) 01: B PRI
10: SFATREE
11: HEHIE (reset state)
8.4.2.  GPIO imO§tiF«EEHFER (GPIOX_OTYPER) (x = A, B, F)
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
TN o o 9T O | T | ote | ots |o17 | o6 | OT5 | OT4 | OT3 | OT2 | OT1 | OTO
rw rw w rw rw 'w rw 'w 'w rw rw 'w 'w rw rw w
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
LECE 1/0 SR
15:0 MODE[15:0] RW 0: i (BAPRE)
1: Frimtad
8.4.3.  GPIO imOtHiEEFHTFES (GPIOx_OSPEEDR) (x = A, B, F)

Address offset: 0x08

Reset value:

B GPIOA reset{&

1
2.
3

Flash option byte Eg& 11 FJ: 0x0C00 0000
Flash option byte EZ& 10 FJ: 0x0000 0000
Flash option byte EZ& 01 Ff: 0x0C00 0000
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4.  Flash option byte BZE 00 B: 0x0000 0000
B GPIOBreset{g
1. 0x0000 0000
B GPIOF reset {8
1. Flash option byte BtE 11 Bf: 0x0000 0300
2. Flash option byte Z& 10 Af: 0x0000 0000
3. Flash option byte FZ& 01 Af: 0x0000 0000
4. Flash option byte fit& 00 ft: 0x0000 0300
31 [ 30 29 | 28 27 | 26 25 | 24 [ 23 [ 22 [ 21 [ 20 [ 19 [ 18 [ 17 | 16
OSPEED15 | OSPEED14 | OSPEED13 | OSPEED12 | OSPEED11 | OSPEED10 | OSPEED9 | OSPEEDS
'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
OSPEED7 OSPEEDS6 OSPEED5 | OSPEED4 | OSPEED3 | OSPEED2 | OSPEED1 | OSPEEDO
w [ rw w [ rw w [ rw w [ w [w [rw [ w [ rw [ w [ w [ w [ mw
Bit Name RIW Reset Value Function
Y=15.0
BAECE 10 ORI HERRE
00: JEHEAK
31:0 OSPEEDy[1:0] RW oL (i
10: EiE
11: EES
8.4.4. GPIO iwO L THIZFEE(GPIOX_PUPDR) (x = A, B, F)
Address offset: Ox0C
Reset value:
B GPIOAreset{8
1. Flash option byte BgE& 11 Bf: 0x0400 0000
2. Flash option byte E2& 10 AJ: 0x2000 0000
3. Flash option byte E2& 01 AJ: 0x2400 0000
4. Flash option byte fig& 00 ft: 0x0000 0000
B GPIOB reset{g
1. 0x0000 0000
B GPIOF reset{B
1. Flash option byte f2& 11 A: 0x0000 0080
2. Flash option byte fg& 10 A: 0x0000 0100
3. Flash option byte fg& 01 A: 0x0000 0000
4. Flash option byte BgE 00 AJ: 0x0000 0180
31 | 30 29 [ 28 27 | 26 25 [ 24 23 | 22 21 [ 20 19 [ 18 | 17 | 16
PUPD15[1:0 | PUPD14[1:0 | PUPD13[1:0 | PUPD12[1:0 | PUPD11[1:0 | PUPD10[1:0 | PUPD9[1:0 | PUPD8[1:0
rw rw r'w r'w r'w r'w r'w r'w w r'w r'w r'w r'w w rw rw
15 | 14 | 13 [ 12 11 10 9 8 7 6 5 4 3 2 1 0
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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 o[ ow w o[ w w | rw w o[ rw w | rw w | w [ w [ w [ w [ w

Bit Name R/W Reset Value Function
Y =15..0
HHECE 1/0 O _EREE L
00: o L™

01: bHi

10: ™I

11: {RE&E

31:0 PUPDy [1:0] RW

8.45. GPIO iROAMNEESTFsR (GPIOX_IDR) (x = A, B, F)

Address offset: 0x10

Reset value: 0x0000 XXXX
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 J 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 | ID13 [ ID12 | ID11 | ID10 [ ID9 | ID8 [ ID7 | ID6 | ID5 | ID4 [ ID3 | ID2 | ID1 | IDO

r r r r r r r r r r r r r r r r
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
y=15..0
15:0 Id R . N N . .
Y XERIEH, SHERTIR 110 OAURES

8.4.6. GPIO ixOMHEHEZSFZ(GPIOX_ODR) (x = A, B, F)

Address offset: 0x14

Reset value: 0x0000 0000

31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 [ 21 | 20 | 19 | 18 [ 17 | 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4
oD1 | ob1 | OD1 | OD1 | OD1 | OD1 | OD | OD | OD | OD | OD | OD | OD | OD | OD | OD
4
'w

5 4 3 2 1 0 9 8 7 6 5
rw rw rw rw rw rw rw rw rw rw rw

Bit Name R/W Reset Value Function

31:16 Reserved
y=15..0
LGS CIE=R

15:0 Ody[1:0] RW WA X GPIOx_BSRR or GPIOx_BRR registers.
(x=A,B,F), FILAZ ARSI ODR (A TIHANRE/
AR,

8.4.7. GPIO RO E/EiFFss (GPIOX_BSRR) (x =A, B, F)

Address offset: 0x18
Reset value: 0x0000 0000
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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 | BR0O
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
BHAE, SEHRREER 0
31:16 BRy W 0: XIXIRIAY ODRy fIAT=4 5N
1: {BFRXINIAT ODRY iz
iE: NRFERHZE Bsy #1 Bry BIXIRLZ, Bsy (\cfER
y=15..0
RHEA5, EHRREER O
15:0 BS W N .
Y 0: JIRFRIAY ODRy FIARFEAEEA
1: IZEXIRAT ODRY fi7
8.4.8. GPIO iROfERRESFES (GPIOX_LCKR) (x=A, B, F)
LBHITIERIERFIRE T bitle (LCKK) BY, ZEFesAkiiEimOfAIEE. bit[15:0]FF8iE
GPIO IixORIECE. ERENBENERIELRE, FBEMZEE LCKR[15:0], H¥IHEMAYHOHITT LOCK
FAfE, ENRREEMRIEAEBESIRUNEE.
iE: ARSI FRARE GPIOX_LCKR 5178, e FPUNREFHA I LAHIIT,
BMIEAE— M ENERESFeE (IEFAEAses17:s)
Address offset: 0x1C
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. Res. Res. Res. Res. Res. Res | Res | Res | Res | Res | Res | Res | Res | Res LEK
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
rw rw w rw rw rw rw rw rw rw rw rw rw rw rw rw
Bit Name R/W Reset Value Function
31:17 Reserved
ZAATBERTEEY, EREEEIB RS NFIIEN
0: in e E PSR AREE
Liwm OREEMBURATET, TREREEMB
GPIOx_LCKR Z1F2e#iE
LOCK key write sequence:
16 LCKK RW PENBEANE: §1->5 0->5 1->E 0->F 1, Rg—

EA S, (ERLARKIIABIRERELS.

T ARFHRENSEANFR, TEEKE LCK[15:0]/9
B, BRI FREAERBSREBRERNE. XMinO
H—(IEXMRN LS, 3 LCKK (ERRIRE 1, 5
MCU SE{alEIMNEE N
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Bit Name R/IW Reset Value

Function

15:0 LCKy RW

y=15..0
XEAIANER S{EREETE LCKK LA 0 B A,
0: AgiERONEE
1: giEimOBcE

8.4.9.

Address offset: 0x20
Reset value: 0x0000 0000

GPI10 ERIEESTFSE (Low) (GPIOX_AFRL) (x = A, B, F)

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.

AF-SEL12[2:0]

'w w w | w

rw
15 13 12 11 10 9 8

w | rw rw
6 5 4

rw w | w
2 1 0

Res. AFSEL11[3:0] | Res. | AFSEL10[2:0]

Res.

AFSEL9[2:0]

Res.

AFSEL8[2:0]

w w w [w [ w

w | w | w

w [ rw [rw

Bit Name R/W

Reset Value

Function

31 Reserved

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

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

KRR EXEEES ALEE 110

27 Reserved

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

AFSELy 5%
000:AFO
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

BRI SIXLAFECES FATHEE 1/0

23 Reserved

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

AFSELy 15&#%:
000:AFO
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

R A EXLUEES FALEE /0

19 Reserved
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Bit

Name

R/W

Reset Value

Function

18:16

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

RW

R 5IX LR ES BIEE 110
AFSELy %%

000:AFO

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

A BN ARES 8L 110
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=7to 0))

RW

R EX LR ES AIEE 110
AFSELy 156#%:

000:AFO0

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

B BixXLECES AL 110
AFSELy 5%

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

Reserved

6:4

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

RwW

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

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4
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Bit Name R/W Reset Value Function
101:AF5
110:AF6
111:AF7
3 Reserved
BRI EXLECES RTHEE I/10
AFSELy %%
000:AFO
001:AF1
2:0 AFSELy[2:0] ((y=7 to 0)) RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7
8.4.10. GPIO SHINAESTFE(High) (GPIOX_AFRH) (x = A, B, F)
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. | AF-SEL12[2:0]
r'w rw rw w w w rw rw rw 'w rw 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 [ rw | rw w | rw | rw w [ w [rw
Bit Name R/W Reset Value Function
31 Reserved
BT SR LA EE S FATIRE 10
AFSELy i%#%:
000:AFO0
001:AF1
30:28 AFSELy[2:0] ((y= 8 to 15) RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7
27 Reserved
BRI EXLAECES FTHEE I/10
AFSELy 156#%:
000:AFO
001:AF1
26:24 AFSELy[2:0] ((y= 8 to 15) RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7
23 Reserved
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Bit

Name

R/W

Reset Value

Function

22:20

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

RW

R 5IX LR ES BIEE 110
AFSELy %%

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

A BN ARES 8L 110
AFSELy 5%

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

15

Reserved

14:12

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

RW

R EX LR ES AIEE 110
AFSELy 156#%:

000:AFO0

001:AF1

010:AF2

011:AF3

100:AF4

101:AF5

110:AF6

111:AF7

11

Reserved

10:8

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

RW

B BixXLECES AL 110
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=8to 15)

RwW

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

000:AFO

001:AF1

010:AF2

011:AF3

100:AF4
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Bit

Name

R/W

Reset Value

Function

101:AF5
110:AF6
111:AF7

Reserved

6:4

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

RW

R EXEEES AL

X
AFSELy 5%
000:AFO
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

I/0

Reserved

2:0

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

RW

R EXE A ES AR

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

1/0

8.4.11.

GPI0 OIS (IS1FE (GPIOX_BRR) (x = A, B, F)

Address offset: 0x28

Reset value: 0x0000 0000

31 |

30 | 29 [ 28 [ 27

26 [ 25 | 24 [ 23 [ 22 [ 21

| 20 | 19 [ 18 [ 17 | 16

Res.

15

14 13 2 11

10 9

8 7

BR15

BR14 | BR13 | BR12 | BR11

BR10 | BR9

BR8 | BR7

BR6 | BR5 | BR4 | BR3

BR2

BR1

BRO

W

w W w w

\ w

W \

Bit

Name R/W

Reset

Value

Function

31:16

Reserved -

Reserved

15:0

Bry RW

y=15..0
XEAREAS, EHFREER 0
0: XIFFRIAY Ody RIAF=ES/
1: /BPRIIRIAY Ody i
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GPIO H1F=3l{&

8.4.12.

0 = 010 2l o N = (o]e]| x = 0sd = 0XO1 2l o
T [o:Tlod3aow = 110 s 3 0d33dso = [o:Tloadnd = ai » 0ao = 158 = YRRl = o
4 z ¢10 2| o N = [4e]l < = ¢sd = 2D 2l o
5 [o:TIty3aon = Te) s 3 1A33dsO = [o:Tltadnd = =ai » Tao = g = =57 = o
14 = 10 2| o N = val < = vsd = 1290 2l o
g [0:Tlzd3aon = 5o s 3 2a33dso = [o:Tlzadnd = ai » zao = 5sq = 57 = o
9 2 910 2| o - 2| o 2| o 9dl x 2| o 9sd 2 I 2| o
7 [o:Tled3aon s 710 A €Q33dso s o [o:Tleadnd . ai » €40 =S 758 = 55T .
8 s 810 2| o - 2| o 2| o 8dl x 2| o 8sg 2 801 2| o
6 [o:Tlva3aon s 510 A 7Q33dS0O s o [o:Tlvadnd . 5ai » ¥do . 558 = 55T .
0T z 0T1lO 2| o .2 o z| o otal x z| o 01sg = 0TMO1 z| o
T [o:Tlsd3aon = 110 s s §Q33dSO sl 5 [o:Tlsadnd =S TTdl ™ Sao =S 775G = T =S
@r z Z¢T10 2 o .2 o z| o Z1al x z| o 21sdg = 410N z| o
7 [0:Tlod3aon = 5110 s 3 9033dsO sl o [o:Tloadnd =S =Tal » 9a0 =S 515a = O =S
vT = ¥TLO | o -z o z| o [ate] < =] o v1s4 = YTMOT | o
&7 [o:Tl2d43a0on = 5110 s 3 /a33dso sl o [o:Tlzadnd =S STal » falo} =S 575q = 55T =S
T = o - 2| o 2| o o 2| o 044 = MHIT 2| o
[o:Tlsd3aon — 8d33dso [o:Tl8adnd —— 8dOo
L1 H o -2 o 2zl o o 2zl o Tyg 2 o
81 = o - 2| o 2| o o 2| o cyd = o
0:Tled3A0N —— 6d33dsO o:tleadnd —— 6d0 —
61 fort] = o - 2| o o 2| o o 2| o €4d = o
0c H o -2 o z| o o 2zl o ryg 2 o
o:tlotd3aon —— 0Td33dSo o:tlotadnd —— o01ao —
114 fo'1] = o - 2| o o] 2| o o 2| o Rk = o
[44 H o -2 o 2zl o o 2zl o 94d 2 o
[o:TltTd3a0W oS —— TTd33dsSo [o:T]tTadnd o —— TTAO —
€ 2 m o - 2| o 2| o nM o 2|l o Lyd 2 - o
() I
ve z 2 o -2 o zl o 2 o zl o 84g z g o
[o:TlzTd3a0W @ — <¢1d33dso [o:T]lzTadnd @ — <2¢tao 3 —
S¢ = o - 2| o 2| o o 2| o 649 = x o
9 = o s 2| - o 2| o 0148 2 o
[o:TleTd3aonw — €1d33dso [o:TleTadnd — €Tao —
x4 = o “ 3| - 2| o o 2| o 1149 = o
8¢ = o - 2 o 2| o o 2| o cryd = o
[o:TlvTHIa0ON — v1d33dso [o:TlvTadnd —— ¥Tdo —
6¢ z o -2 o H o 2zl o €14d H o
0€ = o - 2 o = o 2| o yiyg = o
[o:TlsTd3a0ON —1 STA33dso [o:TlsTadnd — S&Tdo —
€ -2 o -2 o 2 o 2| o S48 2 o
X0 g~ Solg elX> L g0l Xaoxl Solg e Xo o~ ) L | Solgollcw o3 L |59t L B 2
mspey | 295%  EESOFHaBLES O0ad- [EEES) 955T [BHECRBL 2000 EREC00as (BHE00 aEEIES
FSme x> RS > oows  |xSle>| g o?® Sx > < |23 E50< ZeSGY < 23 S5 < x>
_.,_HU_\SH_m o™ N ™ N ™ N ™ N o N ™ N ™ N
18sHO o xoo o xo < O xO oxo00 o x o x O x < © o xHO
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P

— = [}

AT I I - B T T B S T I R = IS I B L AR R

8l 2 &

m [
GPIOX
_AFR
o L AFSEL7[3:0] | AFSEL6[3:0] | AFSELS[3:0] | AFSEL4[3:0] | AFSEL3[3:0] | AFSEL2[3:0] | AFSELL[3:0] | AFSELO[3:0]
x | 3 (AB,F
)

2|2

0 Read/ r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r
Write w w w w w w wW| w wW| wW wW| wW W| W|[ W wW| wW W| W[ W WwW| wW WwW| wW wW| w w w w w w w
sglsue;oooooooooooooooooooooooooooooooo
GPIOx
AFR
- AF- AF- AF- AF- AF- AF- _ _

0 (A';F SEL15[3:0] | SEL14[3:0] | SEL13[3:0] | SEL12[3:0] | SEL11[3:0] | SEL10[3:0] | AFSELOE:0] | AFSELS[3:0]

< | 3| B

2|2 )

4 Read/ r r r r r r r r r r r r r r r r r r r r r r r r r r I r r r r r
Write w w w w w w wW| w wW| wW wW| wW W| W|[ W w w w w WwW| wW W| W| W W W w w w
sglsue;oooooooooooooooooooooooooooooooo
GPIOX n < (32} [gV] — o

o| | mer o [ i < 2 e e R [

< |3 ')' Reserved @ @ o @ @ o

2 2 Read/ w W| W[ W wW| w WwW| w W| wW| w wW| w W| W[ W

8 Write
Reset
ves |ofojojololo|ofofo|ojoflojo|ojoflo|o|ofofofo|oflojo|jofofo|o]|ofo|o0]o0
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9. RREGEIEHIF/(SYSCFG)

CHRE—ERESFSE RARSRFHSRNEEENE:
B 12C IO 18XIhEE

B |0 Port JEiRFERGE

B RIEARE boot T, MEHIATERKX

m = TIMERS ETR IR EFIZEBA

9.1. ZEREESFFHR

9.1.1. SYSCFG EtEH{=88 1(SYSCFG_CFGR1)

ZEF 7 e FRERAEREIE K remap FEFIFSR 10 THASIEAELE.

B AIFECEFERR UL 0x0000 0000 IFEAIFREE, IXPIAIFERIERRAAIYIE remap, 7+ by-
pass EEEM BOOT &%, HEENfG, XEAHEAMKSLRR boot RIELERIE.

Address offset:0x00

Reset value:0x0000 000x(x 2#%SEfR boot HRT B BiIEFAIFMHE =)

31 30 | 29 28 | 27 | 26 25 24 23 | 22 21 20 19 18 17 16
Re Re Re Re Re Re Res. Res. RS Re Re Re Res. Res. Res. Res.
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
Re | Re | Re | Re | Re | Re | ETR_SRC_TIM1[ | Re | Re R TIM1_IC1_ S | MEM_MODE[1

) es. i
S. S. S. S. S. S. 1:0] S. S. RC :0]
RW | Rw RW | RW RW

Bit Name R/W Reset Value Function

31:10 Reserved RW - {RER

TIMERL ETR I NBRIEIE,

2'b00: ETR 3EJ&EF GPIO;

9:8 ETR_SRC_TIM1[1:0] RW 3'b00 2'b01: ETR 3RJEF COMPL fith;

2'b10: ETR 37T COMP2 tih;

2’b11: ETR 3EET ADC #&HIE Tkt ;
7:6 Reserved RW 0 fRER

TIM1 CH1 I A\R:

00,11: from TIM1_CH1 10;

01: from COMP1;

10: from COMP2.

3:2 TIM1_IC1_SRC RW 00

Memory mapping #E##{\7

BWHEN, RHES. Mi=FFMESER9 0x0000
0000 3t4IERY mapping, EEUfE, XKL
frEaE N EE,

X0: Main flash, mapped £ 0x0000 0000

01: System flash , mapped 7£ 0x0000 0000

1:0 MEM_MODE[1:0]
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Bit Name R/W Reset Value Function
11: SRAM, mapped ££ 0x0000 0000
9.1.2. SYSCFG EgEZFHF=s 2 (SYSCFG_CFGR?2)
Address offset:0x04
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 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
COM co
P2_ MP1 co CO
oc- Oc- MP2 | MP1 kﬂg
Res | Res | Res Res ref | Res | ref . | Res | Res | Res | Res | _.BR | _BR | Res | Res LO
CLR CLR K_TI | K_TI K
_TIM _TI M1 M1
1 M1
RW RW RW RW RW
Bit Name R/W | Reset Value Function
31:12 Reserved - - Reserved
1 COMP2_Oc- RW b0 1: COMP2 igiHH{E/9 TIM1 ocref_clr I\ ;
ref_CLR_TIM1 0: COMP2 $IHHAMES TIML ocref_clr I\
10 Reserved
9 COMP1_Oc- R b0 1: COMP1 ii{EJ9 TIM1 ocref _clr I\ ;
ref_CLR_TIM1 0: COMP1 HIHAVER TIML ocref_clr HIXN
8.5 Reserved - - -
COMP2 {EJ3 TIMx break BINfE8E,
4 COM?IZMFRK RW 0 0: COMP2 HiHHAESI TIM1 break input
B 1: COMP2 HHHEH TIM1 break input
COMPL1 {E9 TIMx break i \{F8E.
3 COMPe BR RW 0 0: COMP1 #HR{ES TIML break input
1: COMP1 &iHH{E/S TIM1 break input
2:1 Reserved - - -
Cortex-M0+ LOCKUP {if lock {sE8E{S,
0 L ockIb L oc R 0 0: Cortex-M0+ LOCKUP {ifA5 TIM1 break input 1§
N i&E;
1: Cortex-M0O+ LOCKUP {i75 TIM1 break input {&Z&;
9.1.3.  GPIOA iEiR{#EESTFes (PA_ENS)
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
PA_ENS[15:0]
rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw

108/348



PY32T020 R5|&EFHf

Bit Name R/IW Reset Value Function
31:16 Reserved - - Reserved
Noise filter enable, active high
15:0 PA_ENS[15:0] RW 0x0000 0: noise filter bypassed
1: noise filter enabled
9.1.4. GPIOB iEikfEEESFa2 (PB_ENS)
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. PB_ENSJ[3:0]
rw ‘ w ‘ rw ’ rw
Bit Name R/W Reset Value Function
31:8 Reserved - - Reserved
Noise filter enable, active high
3.0 PB_ENSJ[3:0] RW 0 0: noise filter bypassed
1: noise filter enabled
9.15. GPIOF jiEiR{EgESFeS (PF_ENS)
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. PF_ENS[5:0]
rw‘rw‘rw‘rw‘rw‘rw
Bit Name R/IW Reset Value Function
31:6 Reserved - - Reserved
Noise filter enable, active high
5:0 PF_ENS[5:0] RW 0 0: noise filter bypassed
1: noise filter enabled
9.1.6.

12C 258Y 10 FeES1F2E (SYSCFG_IOCFG)

Address offset:0x1C

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. Res. Res. | Res. | Res. | Res. | Res. | PB_ENSEG[1:0] PA_ENSEG[5:0]
rw
15 | 14 13 12 11 |10 9 [ 8 7 | s 5 |4]3[2] 1 ] o
Res. | PA_IODRVP[1:0] PA_EHS[4:0] PF_PU_IIC[1:0] | Res. | PF_EIIC[2:0] | PA_EIIC[1:0]
rw rw‘rw‘rwlrw‘rw rw ‘ rw I’W‘I’W‘I’W rWIrW
Bit Name R/W Reset Value Function
31:24 Reserved - - Reserved
PB ENSEG {55z, FE SEG &=,
23:22 PB_ENSEG[1:0] RW 0 R N
(PB2~3, XYM bit0~1)
PA ENSEG {2454, SEG &z{iz4l,
21:16 PA_ENSEGI5:0] RW 0 = Iﬁ’t_ FAIF TR
(PAO~1, 5~8 XM bit0~5)
15 Reserved
PA IODRVP {52454, 12C_VCC RY%
14:13 PA_IODRVP[1:0] RW 0 - . \“15 wl. A - EE'
HIREIESINEEIRE. (PA2. 7 XTI bit0~1)
PAEHS {58z, F{E80mA LED IO1EHl,
12:8 PA_EHS[4:0] RW 0 ,
(PA11~15 IR bit0~4)
12C_PU 28 |0 HH7FEfRIZHIERE,
7:6 PF_PU_IIC[1:0] RW 0 N _* PelssERE
(PF3~4 X[ bit0~1)
5 Reserved - - {RER
PF ElIC {EEiz4l, 12C %8 |0,
4:2 PF_EIIC[2:0] RW 0 &S .I% AfF_I2C %
(PF2~4 I} bit0~2)
PAEIC{EE#4], BIE I12CZ£E10, (PAS8
1:0 PA_EIIC[1:0] RW 0 TR Rt (
SFRY bit0,PAL11 XM bitl)
9.1.7. GPIOA &l 2 (EHEFTFRE (PA_ANAZ2EN)
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
PA_ANAZ2EN[15:0]
I’W‘I’W‘TW‘I’W‘I’W‘FW‘FW‘FW‘FW‘FW‘I’W‘FW‘I’W‘FW‘I’W‘YW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
PAD_ANA2 enable, active high, default 0
15:0 PA_ANAZEN[15:0] RW 0 0: PAD_ANA2 switch is off
1: PAD ANAZ2 switch is on
9.1.8. GPIOB #=ibl 2 (eSS (PB_ANAZ2EN)

Address offset:0x24

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. | 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. PB_ANAZ2EN[3:0]
rw | rw ‘ w | rw
Bit Name R/W Reset Value Function
31:4 Reserved - - Reserved
PAD_ANA2 enable, active high, default 0
3:0 PB_ANA2EN[3:0] RW 0 0: PAD_ANA?2 switch is off
1: PAD_ANAZ2 switch is on
9.1.9. GPIOF &3l 2 (H5ESTEES (PF_ANAZ2EN)
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
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. PF_ANA2EN[5:0]
rw‘rw‘rw‘rw‘rw‘rw
Bit Name R/IW Reset Value Function
31:6 Reserved - - Reserved
PAD_ANA2 enable, active high, default O
5.0 PF_ANAZ2EN[5:0] RW 0 0: PAD_ANA2 switch is off
1: PAD ANAZ2 switch is on
9.1.10. GPIOA LTHhirEpHALE (PA_IORP)
Address offset: 0x30
Reset value: OXFFFF_FFFF
31 | 30 20 | 28 [ 27 |26 | 25 |24 | 23 | 22|21 |20 | 19| 18] 17 | 16
. PA14 PA13_ PA12 PA11 PA10_ PA9 PA8
PALS_IORP[L.0] IORP[1:0] IORP[1:0] | IORP[1:0] | IORP[1:0] | IORP[1:0] | IORP[1:0] | IORP[1:0]
RW RW RW RW RW RW RW RW
15 | 14 13 | 12 117 |1w0] 98| 7|65 ]a]3]2]1]o0
] , PA5 PA4 PA3_ PA2_ PALl_ PAO
PAT_IORP[L.0] | PA6_IORP[1.0] IORP[1:0] | IORP[1:0] | IORP[1:0] | IORP[1:0] | IORP[1:0] | IORP[1:0]
RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31: 30 | PA15_IORP[1:0] RW 2'b11 & PAO_ IORP[1:0]
29: 28 | PA14_IORP[1:0] RW 2'b11 & PAO_ IORP[1:0]
27: 26 | PA13_I0RP[1:0] RW 2'b11 [& PAO_ IORP[1:0]
25: 24 | PA12_I0ORP[1:0] RW 2'b11 [& PAO_ IORP[1:0]
23: 22 PAl1l1_IORP[1:0] RW 2’b11 [a] PAO_ IORP[1:0]
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21: 20 PA10_ IORP[1:0] RW 2’b11 [a] PAO_ IORP[1:0]
19: 18 PA9_IORP[1:0] RW 2’b11 [&] PAO_ IORP[1:0]
17: 16 PA8_ IORP[1:0] RW 2’b11 [a] PAO_ IORP[1:0]
15: 14 PA7_ IORP[1:0] RW 2’b11 [a] PAO_ IORPJ[1:0]
13: 12 PA6_ IORP[1:0] RW 2’b11 [a] PAO_ IORPJ[1:0]
11: 10 PA5_ IORP[1:0] RW 2’b11 [5 PAO_ IORP[1:0]
9: 8 PA4_ IORP[1:0] RW 2’b11 [5 PAO_ IORP[1:0]
7:6 PA3_ IORP[1:0] RW 2’b11 [5 PAO_ IORP[1:0]
5: 4 PA2_ IORP[1:0] RW 2’b11 [5 PAO_ IORP[1:0]
3: 2 PA1_ IORP[1:0] RW 2’b11 [5 PAO_ IORP[1:0]
1O pull-up pull-down resistance config, default 11
00: pull-up/pull-down is open
1: 0 PAO_ IORP[1:0] RW 2’b11 01: pull-up/pull-down resistance 10KQ
10: pull-up/pull-down resistance 20KQ
11: pull-up/pull-down resistance 40KQ
9.1.11. GPIOB ET#irBFEELE (PB_IORP)
Address offset:0x34
Reset value: 0x0000_O00FF
31 30 29 28 27 26 25 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. PB3_ PB2_ PB1_ PBO_
) IORP[1:0] IORP[1:0] IORP[1:0] IORP[1:0]
rw rw rw rw rw rw w
Bit Name R/W Reset Value Function
31: 8 Reserved - - Reserved
7:6 PB3_ IORP[1:0] RW 2’b11 [3] PBO_ IORP[1:0]
5: 4 PB2_ IORP[1:0] RW 2’b11 [3] PBO_ IORPJ[1:0]
3: 2 PB1_ IORP[1:0] RW 2’b11 [3] PBO_ IORPJ[1:0]
1O pull-up pull-down resistance config, default 11
00: pull-up/pull-down is open
1: 0 PBO_ IORP[1:0] RW 2’b11 01: pull-up/pull-down resistance 10KQ
10: pull-up/pull-down resistance 20KQ
11: pull-up/pull-down resistance 40KQ
9.1.12. GPIOF ETHiFBfHECE (PF_IORP)
Address offset:0x38
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. | Res. | Res. | Res. | Res. | Res. | Res. PF_ANAZEN[5:0]
rw‘n/v’rw‘n/v’rw‘rw
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Bit Name R/W Reset Value Function
31: 12 Reserved - - Reserved
11: 10 PF5_ IORP[1:0] RW 2'b11 [a] PFO_ IORP[1:0]
9: 8 PF4_IORP[1:0] RW 2'b11 [a] PFO_ IORP[1:0]
7:6 PF3_ IORP[1:0] RW 2'b11 [&] PFO_ IORP[1:0]
5: 4 PF2_ IORP[1:0] RW 2'b11 [a] PFO_ IORP[1:0]
3: 2 PF1_I0ORP[1:0] RW 2'b11 [a] PFO_ IORP[1:0]
1O pull-up pull-down resistance config, default 11
00: pull-up/pull-down is open
1: 0 PFO_ IORP[1:0] RW 2’b11 01: pull-up/pull-down resistance 10KQ
10: pull-up/pull-down resistance 20KQ
11: pull-up/pull-down resistance 40KQ
9.1.13. SYSCFG H{F==2&
B
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SCiigis T S s N S e = s s = [ I Ty IR Y I R
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x | 3 i =
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ad/ r|r r{rifr r
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te
Re-
\S/Ztloooooooooooooooooooooooooooooooo
ue
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0
3ad{ LA LA L L O L L L O O
;(.ZW“ W| W | W |[W|W| W|W| W W[ W[ Wl W|W|W|[W
te
0 Re-
\Slztloooooooooooooooooo00000000000000
ue

113/348



PY327020 Z5S%&F 1

~® 0 =0

~ @

3‘-*0.—-2

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

MR X O

PB

NS

Re
ad/
Wri

Res.

PB_ENS[15:0]

-

-

=

-

=

-
-

Re-
set
Val
ue

R X O

PF

NS

Re
ad/
Wri

Res.

PF_ENS[11:0]

Re-
set
Val

Orx o

PA_ENSEG[5:0]

Res. [1:0]

Res.

PA_IO
DRVP|
1:0]

PA_EHS[4:0]

ﬂ
=
=
=
=

=

-

-

=

PF_EIIC
[2:0]

PA_E
ICa:
0]

oON X O

Res.

PA_ANA2EN[15:0]

-

-

-

=

-

=

-
-

Re-
set
Val

AN X O

Res.

PB_ANA2EN[
15:0]

-

=

_‘
—

N X O

Res.

PF_ANA2EN[11:0]

=

-

=

_‘
-

set
Val
ue

114/348



PY32T020 R5|&EFHf

10. FRERFISH
10.1. HREREHERIEHIZFE(NVIC)
10.1.1. FE4SMH
B 2 NEERNETEE (A8 16 4~ CPU AYHHET)
B ANTRIEROMSE R (2 IAPRRESE4R)
B {FFERAY exception FIFRHTLER
B IDEEEEE
B RREHEFRRa0C
NVIC 1 CPU #OZEMERY, XHAERERPICEFEEIAPMIISESSSCER ST 8e. BiF
CPU B exception, FTEHMTERHE NVIC EIE,
10.1.2. BRI (SysTick) REEFFS
SysTick calibration {E#%i&9 6000, & SysTick Ff$9& /9 6MHz (max fHCLK/8) , 54T 1msHy
£ time base,
LN sleep 8 stop {EINFERT, FTEXA systick BT,
10.1.3. HEHIRERE
% 10-1 PifRENEESXR
Position Priority Types of Priority Acronym Description Address
{RER 0x0000_0000
-3 EE =1V} —1v} 0x0000_0004
0] BT
v L é 3z
2 s NMI_Handler EJ:C IR 2 RACS SRR 0x0000_0008
x
NMI E&
1 Bl rardPualHan- | g semiss 0x0000_000C
3 AigE svcall BT sWIESHIRSARSSERA | 0x0000_002C
5 ARE PendSV AR R FIRSS 0x0000_0038
6 SysTick RIS ERT 28 0x0000_003C
0 7 RER RER 0x0000_0040
1 8 REE RE 0x0000_0044
2 9 TiRE RTC RTC slfi(combined EXT! 0x0000_0048
lines 19)
3 10 AiRE Flash Flash £/ 0x0000_004C
4 11 aigE 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
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Position Priority Types of Priority Acronym Description Address
7 14 ARE EXTI4_15 EXTI line[15:4] interrupt 0x0000_005C
8 15 AigE tk Tk int 0x0000_0060
9 16 - REE RE 0x0000_0068
10 17 - REE REE 0x0000_0068
11 18 - {RER (RER 0x0000_006C
ADC and COMP interrupts
12 19 AigE ADC_COMP (COMP combined with EXTI 0x0000_0070
17 & 18)
13 20 HiRE T'Mé—gfg(gkjpj :Fll'tﬂilﬁl Wi, B, BAAERS 0x0000_0074
14 21 AigE TIM1_CC TIM1 3R/ iR 0x0000_0078
15 22 - {RER (RER 0x0000_007C
16 23 - REE RE 0x0000_0080
17 24 - {RER {RER 0x0000_0084
18 25 - (REB (R 0x0000_0088
19 26 ARE TIM14 TIM14 £Frhitf 0x0000_008C
20 27 - 1R (R 0x0000_0090
21 28 - (REB (R 0x0000_0094
22 29 - {RER RER 0x0000_0098
23 30 ARE 12C1 12C1 2/F T 0x0000_009C
24 31 - {RER (RER 0x0000_00A0
25 32 AieE SPI1 SPI1 £/Fkf 0x0000_00A4
26 33 - {RER RE 0x0000_00A8
27 34 - RER {RER 0x0000_00AC
28 35 - {RER RE 0x0000_00B0
29 36 ARE UART3 UART2 &5l 0x0000_00B4
30 37 AiRE UART2 UART2 25T 0x0000_00B8
31 38 ARE UART1 UART1 &5l 0x0000_00BC

10.2.

10.2.1.

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

terrupts.

FMEBrRBR/ SR HFZHIRE (EXTI)
¥ RPN HEHIEE, BT configurable (RIECE) 1 direct (E#EZEM) Ml (Lines), BEE
CPU fIRARIREEINRE, FitH TARIBKES:

B hlnESK, %4 int_ctrl T4 CPU Y IRQ
B EMHER, XS CPURYSEMHRA (RXEV)

B REEER, XATIFEEEREFIELR

EXTI IRERISRIIFR S stop HEzUIRER, FBTMSKFISMHERBATLAE run BEUER,
EXTI IFEIESZIA 21 4 configurable/direct B4 line (18 4™ configurable 544 Line ] 3 /™ direct 22

& line) .

EXTI =454t
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EHEOILLET GPIO FIEEELE (COMP/RTC/I2C/ITK) MINSLIGES

m  Configurable B2 %44 (3EE 110, BFIRZ pending fIAYMR, FAEBKHRITNR)
— AREMMAL (EFHa TG
—  FiERRSAL
— JRSZPMTAISEA A B AL
— AR
m  Direct UM (BAXEIRSHIFET pending IRAAIIME)
— BEEMLEFEMA
—  7E EXTIBHSREIGH T pending iz
— JRSZAPMTRISEA A B AL
— TR
(o) {m}viz: >
10.2.2. EXTI{EE
et
e mEﬁL’ Registers
S > RCC
v wikup_stop
paio[7:0]
phia[7:0] ExTI >
Ghio poiofl:0] | WAL > PR
Events | Ewvent
Sdftware Gonfig triggers[18:0] ——» Trigger = Masking
Detect ERULEY RHEY
Wakeop > >
Perl. Interrupt| Interrupt PU
T Masking IRQ[2L:0]
exti_i‘}_ccmb[QS:D]
It errupts : cpu_irg[31:0]
It _ctrl

10.2.3.

IMEFN CPU BY EXTI &
£ stop {RI\ T REF-EIREERE PRI RHMESHIINR, EEE EXTIEIR,

& 10-1 EXTI {EE
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10.2.4.

10.2.5.

10.2.6.

W FEE— OB, SEMEREREPTRSINREES, WEREE EXT ERE
configurable line, AT EXTIEHRF=4E—NRBTHERIT (ZAIBERIET) , % EXTI ChifalE
% CPU BT S,

N ERBIORS (RAEINES) M0INRIRUTFIMRES, T EXT) EERRERRLS

S5,
B F7A GPIO port IAZ EXTI MUX #&HR, 181 configurable LR, AIFETEIENRFKIGERS
%0

EXTI BJEeESHMY (configurable) flAIAES

BIdECE EXTI_SWIERL 57788, HIGRILAR A IREETHRE,
BYNESEFREE EFHEESE THRIEMARSETUEMA configurable REVEM, FEHRIEECEIQN
configurable REEHMNES, FEXINIGEESHHETIES.

CPU B AH RS Fes SRR SFae. BHFEREEF4LS CPU II54. Fr%s CPU Y=
% '8 CEEHHE CPUNE—SHEmANES rxev,

Configurable RBVEHEH—NPRTHEEIERSFR, 5 CPUHRE, HRESFSEREH CPU HHE
WEFFRy (EXTILIMR) BLBEAXRFMINASEMN. 5 configurable ZEEVEEHESIIR CPU FhEB
FHHEE (BLYSERZEIE— CPU 4MEHEMSE) . Configurable SKEVEHFHITEE CPU 1B
EXTI_PREHEFSMIA (B 1ES) .

iE: ZhiT pending 51788 (EXTI_PR) B bit (REFEXET (KiEE) . KA BeH NMEIIFEE.

EXTI BB R(4iH \ IGEEE

direct REVEMIE EXTI BRRF4ElT, FEr-EMREERFM CPU FRANSEMHES. CPU L
IEZFPSREMAR SR PITRY, ERTIMRIRIRAYPRIREAL

EXTI 15%4328
GPI0 # LA T A ZIEEE 8 MNIMNBM/EEA line L
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EXTIOlbits

PAOCF—>
EXTIO
PBO [} » >
PFO[F——>
EXTIZlbits
PA2[—— >
EXTI2
PB2 [} > >
PF2 (F——>
Exwlbits
PA4F—>
EXTI4
PFA——>
pA6 ] > EXTI6
pas ] ) EXTI8
EXTI10
PAIOL —>
EXTI12
PALLF——>
EXTI14
PALU L F——>

EXTllibits

PALF——>

EXTI1
PB1[} > >
PF1F——>

EXTIBlbits

PA3— >

EXTI3
PB3 [} > >
PF3[F—— >

EXTISibits

PA5 [} >

EXTI5
PF5 [} » >

EXTI7
PA7F—>
pag ] N EXTI9

EXTI11
PALICH—">

EXTI13
PAL}F——>

EXTI15
PALS F—>

10-2 SMERARET/ZE{4 GPIO B
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AT line R BUI IR

= 10-2 HMERERBRT/EES: Line &

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 RTC Direct
Line 20 Reserved -
Line 21 Reserved -
Line 22 Reserved -
Line 23 12C(i2c_address match see i2c ip spec) Direct
Line 24 Reserved -
Line 25 Reserved -
Line 26 Reserved -
Line 27 Reserved -
Line 28 Tk(tk touch yes see tk ip spec) Direct

10.3. EXTI H{Fe8
ZHIMEHIZS 2R ET AR word(32bit). half-word (16bit) %0 byte (8bit) ifial,
10.3.1. _LEFiAf&EESEFRR (EXTI_RTSR)
Address offset: 0x00
Reset value: 0x0000 0000
RBEXT configurable RIS 1FREF2HI0,
31 30 29 28 27 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
RT15 | RT14 | RT13 | RT12 | RT11 | RT10 | RT9 | RT8 | RT7 | RT6 | RT5 | RT4 | RT3 | RT2 RT1 | RTO
RW RW RW RW RW RW RW | RW | RW | RW | RW | RW | RW RW RW RW
Bit Name R/W | Reset Value Function
31:19 Reserved - - Reserved
Configurable 258 EXTI line18 -FEf AR S,
18 RT18 RW 0 0: &)k
1: fEge
Configurable 288 EXTI linel7 EFHAREABRIE.
17 RT17 RW 0 0: 2|k
1: fEge
16 Reserved - - Reserved
Configurable 288 EXTI linel5 EFHAREABRIE.
15 RT15 RW 0 0: 2|k
1: fEge
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Bit Name R/W | Reset Value Function

Configurable 2584 EXTI linel4 FFHEftAEREE.
14 RT14 RW 0 0: Ik

1: {88

Configurable 288 EXTI linel3 EFHAfLABRLS.
13 RT13 RW 0 0: Ik

1: {88

Configurable 288 EXTI line12 EFHAfLABRIE.
12 RT12 RW 0 0: E|F

1: {88

Configurable 288 EXTI linell EFHAfLABRIS.,
11 RT11 RW 0 0: ZE|F

1: {88

Configurable 288 EXTI line10 _EFHAfIABRLE.
10 RT10 RW 0 0: ZiF

1: {88

Configurable 8 EXTI line9 FFH At ARIE,
9 RT9 RW 0 0: ZiF

1: {88

Configurable 28 EXTI line8 -FH At AFLE.
8 RT8 RW 0 0: ZIF

1: fsEBE

Configurable 8 EXTI line7 -FHAft &S,
7 RT7 RW 0 0: ik

1: fshEe

Configurable 8 EXTI line6 -FHAftAEE,
6 RT6 RW 0 0: #IF

1: fshEE

Configurable 288 EXTI line5 _EFHAfEABRCE .
5 RT5 RW 0 0: #IF

1: fshEE

Configurable 28! EXTI line4 EFAfMA RS,
4 RT4 RW 0 0: #IF

1: fshEE

Configurable 288 EXTI line3 _EFHAfEABRCE.
3 RT3 RW 0 0: #IF

1: fshEE

Configurable 288 EXTI line2 EFHAfEABRCE.
2 RT2 RW 0 0: ZIF

1: {#Fge

Configurable 288 EXTI linel EFHAfEABIE.
1 RT1 RW 0 0: ZIk

1: {#ge

Configurable 288 EXTI line0 _EFHAfEABLE.
0 RTO RW 0 0: Ik

1: {#Fge
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configurable line 2IiERMARY, EIXL Line EABEF4ER]. ANRES EXTI_RTSR FH723HAE],
configurable FRETZEHIN T EFHE, #8XAY Pending I ARELL,

7R line LAILIRRNGE EFHITFIER, EXERT, FRIABAT MRS,

10.3.2. TFIEBMAEESTESS (EXTI_FTSR)
Address offset: 0x04
Reset value: 0x0000 0000
XBEXT configurable SRS F %I,
31 30 29 28 27 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
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FT15 | FT14 | FT13 | FT12 | FT11 | FT10 | FT9 | FT8 | FT7 | FT6 | FT5 | FT4 | FT3 | FT2 FT1 | FTO
RW RW RW RW RW RW RW | RW | RW | RW | RW | RW | RW RW RW | RW
Bit Name R/W | Reset Value Function
31:19 Reserved - - Reserved
Configurable 8 EXTI linel8 R Gt AFRE.,
18 FT18 RW 0 0: Ik
1: {88
Configurable 28 EXTI linel7 P& A RS,
17 FT17 RW 0 0: ZIk
1: {88
16 Reserved - - Reserved
Configurable 28 EXTI linel5 R Gt AR S,
15 FT15 RW 0 0: FIk
1: fEgE
Configurable 258 EXTI linel4 NG AELE.
14 FT14 RW 0 0: FIk
1: {8
Configurable 258 EXTI line13 &AL E.
13 FT13 RW 0 0: #IF
1: {8
Configurable 28 EXTI line12 P& AR S,
12 FT12 RW 0 0: #IF
1: {88
Configurable 28! EXTI linell FREAMARS.
11 FT11 RW 0 0: ZIk
1: {8
Configurable 28! EXTI line10 FREAMARS.
10 FT10 RW 0 0: #IF
1: {8
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Bit Name R/W | Reset Value Function
Configurable 28 EXTI line9 NGt ARLE.
9 FT9 RW 0 0: ZiE
1: fge
Configurable 28 EXTI line8 NIt RS,
8 FT8 RW 0 0: ZiE
1: f8e
Configurable 28! EXTI line7 PR RS,
7 FT7 RW 0 0: ZiF
1: {#ge
Configurable 258 EXTI line6 NGt ARCE.
6 FT6 RW 0 0: ZiF
1: fge
Configurable 28 EXTI line5 P& A RS,
5 FT5 RW 0 0: ZIE
1: fge
Configurable 258 EXTI line4 &Gt AECE.
4 FT4 RW 0 0: b
1: {#ge
Configurable 28 EXTI line3 P& A RS,
3 FT3 RW 0 0: ZiF
1: f&ge
Configurable 28 EXTI line2 PG A RS,
2 FT2 RW 0 0: ZiE
1: fge
Configurable 258 EXTI linel &Gt ABCE.
1 FT1 RW 0 0: Zik
1: {#ge
Configurable 258 EXTI line0 NGt ABCE.
0 FTO RW 0 0: Fik
1: {#ge
Configurable line 2GRN, TEIXLE Line EABEF=4ER], WNRAS EXTI_FTSR H1F=5HAE,
configurable line I 7 FRES, XM Pending IR,
R line EEILIRRNSE EFRIRIER, ERISRT, BRLRBar—Emastt,
10.3.3. ER4AREREMHFTERS (EXTI_SWIER)

Address offset: 0x08
Reset value: 0x0000 0000

{XEEXY configurable E4HIZFFESIEHIAL,
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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 SV8v1 S\;Vl Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
S\éVl S\ZVl S\ng SV2V1 S\:/LV1 S\é)Vl SgN S;N S;N Sé;N S%N SXV S%N sw2 | swi S(\)N
RW RW RW RW RW RW RW | RW | RW | RW | RW | RW | RW RW RW RW
Bit Name R/W | Reset Value Function
31:19 Reserved - - Reserved
Configurable 288 EXTI linel8 & EFHEfL A RS,
0: No effect
18 Swiis RW |0 1: FEEFHERURSEM, HTr- LT
IZMHBEHEE, 1HRE 0 (EHEERE) REREE (B
=Fa)
Configurable 28 EXTI linel7 {4 LB ARRE,
17 SWi17 RW 0 0: No effect
1: P EFHRAR M, EmreA i
ZA RGeS, BERE 0.
16 Reserved Reserved
Configurable 258 EXTI linel5 &4t F A ATRE.,
0: No effect
15 SWi15 RW |0 1: FPEEFHEMARSM, T
ZMBEHEE, 1HRE 0 (EYEERE) SEkEE (BEHYE
ZA0)
Configurable 2% EXTI line14 {4 FFH B A RS,
14 SWi14 RwW 0 0: Jp effect
1: FEEFHERURSM, FHTr LT
ZA R ES. HRE .
Configurable 258 EXTI line13 &4 F A ATLE.,
13 SWI13 RW 0 0: No effect
1: FEEFHRAURSEM, s -Ahi
ZAIBEHEE. 1ERE 0.
Configurable 258 EXTI linel2 {4 At ABCE.
0: No effect
12 Swi12 RW |0 1: FEEFHERRSM, HTr- LT
ZHBBEHEE, RE 0 (BHESRE) SEEREE (B
=Za0)
Configurable 258 EXTI linell &4 F A A TS,
0: No effect
11 Swi11 RW |0 1: FPEETHERURSEM, Hmr-AhiT
ZNBEHEE, 1HRE 0 (EHEER) REREE (FEHE
Za0)
Configurable 258 EXTI line10 &4 FFH A A TS,
0: No effect
10 SWI10 RW |0 1. FPEETHRAARSEM, Hmr-Ahi
ZNBEHEE, 1HRE 0 (EHEER) SEREE (BHSE
=q0)
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Bit Name R/W | Reset Value Function

Configurable 258 EXTI line9 &4 EFBft A BCE.

SWio RW 0 0: No effect
1: FEETHRARSEM, Emr-dhi
IZAIHFEHRIE. 1EIRE] 0.
Configurable 28 EXTI line8 k{4 FFHEfit &AL E.
0: No effect

Sswis RW |0 1: FEEFHERURSEM, HTr-E T
ZMHBHEE, HRE 0 (FHESE) EREE (BHE
=Fa)
Configurable 258 EXTI line7 &4 LBt A BCE.
0: No effect

swi7 RW |0 1: FEEFHORASM, HTr T
IZAHEHES, HRE 0 (EHESE) SEREE (BHE
/)
Configurable 2% EXTI line6 ix{f EFHBft A BCE.
0: No effect

SWi6 RW |0 1: FEEFHERRSM, HTr- LR
ZAHBHEE, RE 0 (FHESE) EREE (BHE
Zh)
Configurable 8 EXTI line5 k{4 EFHEf A RS,
0: No effect

SWI5 RW |0 1: FEEFHERRSEM, HTr- LT
ZMNHBHEE, 1HRE 0 (FHESE) EREE (BHE
=T
Configurable 284 EXTI lined ¥4 F Bk RS,
0: No effect

SWi4 RW |0 1: FEEFHERRSM, HTr LT
ZHBEHES, 1BRE 0 EHEER) HEREE (B
/)
Configurable 8 EXTI line3 k{4 EFHEf A RS,
0: No effect

Swi3 RW |0 1: FEEFHERRSEM, HTr- LT
ZHBEHES, 1BRE 0 EHEER) SEREE (FEHE
Zh)
Configurable 8 EXTI line2 k{4 - FHEft A B S,
0: No effect

SWI2 RW |0 1: FEEFHERURSM, HT LT
ZNBEHEE, 1HRE 0 (EHEER) SEREE (FEHFSE
Zh0)
Configurable 28 EXTI linel ¥4 FFHG it ARCE.
0: No effect

swi1 RW |0 1: FPEETHRAAR M, Hmr-dpi
ZNBEHEE, 1HRE 0 (EHEER) SEREE (FEHFSE
=a0)
Configurable 28! EXTI line0 ¥4 EFHGHt R ELE.

SWIO0 RW 0

0: No effect
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Bit Name R/W | Reset Value Function

1: FEEFHERRARSM, TR
ZUEEHEE, ERE 0 (BHEERE) EhEE (BH5E
=)

10.3.4. ¥EERSFFRREXTI_PR)

Address offset: 0xOC
Reset value: 0x0000 0000

{NEEXT configurable B4AIZ1FERIEFIAL,

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

Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. Pgl P$1 Res.
rcw|rcw
1 1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRL | PR1 | PR1 | PR1 | PRI | PR1 PR9 | PR8 | PR7 | PR6 | PR5 | PR4 | PR3 | PR2 | PR1 | PRO

5 4 3 2 1 0
ICW |ICW]|[rIcw|rcw/|rcw, | rcw]/|Trcw,|Ircw] | rcw,|rcw,/ |rw] rw, I W, rw, rcw,|rcw

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Bit Name R/IW Reset Value Function
31:19 Reserved - - Reserved

Configurable 288 EXTI linel18 {HERITE, K
AR ER T EFHE BB ST, %
18 PR18 RC_W1 0 B, U5 1585,

0: KRFEESEMHEK;

1: P=HE E BB R B HEK

Configurable 28 EXTI linel7 SHHEEIRE, ]
HEREEG T LT RRMA SRS, %
17 PR17 RC_W1 0 B, U5 1585,

0: RFAEEMHEK;

1: P4 E BB AR B SR

16 Reserved - - Reserved

Configurable 284 EXTI linel5 E{HEitliTE,
S E R EFHE T EERRMR SR, 2
15 PR15 RC_W1 0 Efil., REE 15%.

0: RFEESMHEK;

1: P4 EFHBTIERARRIRSEEK,

Configurable 258 EXTI linel4 S{EiEiRE.,
HEE A E TR/ TR SR, 122
14 PR14 RC_W1 0 B, RHE 1iEF.

0: RFEESMHEK;

1: P4 EFHBTERARRSEEK;

Configurable 258 EXTI line13 B{4EiEind., &
13 PR13 RC_W1 0 B E R A TR AR SR, 1%
B, HE 185,
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Bit

Name

R/W

Reset Value

Function

0: RFEESHEK;
1. FEEFHEMTRERARMRR AR,

12

PR12

RC_W1

Configurable 2.8 EXTI linel2 E{HERIFE. K
A E R T EFHE T ERMAR SR, ZL
B, BHE 1iEF.

0: KRFESMHEK;

1: P4 EFHBTBEGARA AR S HEK;

11

PR11

RC_W1

Configurable 258 EXTI linell S{HEitirE, &
ARG EFHE TR ARR SR, 2
B, B’HE 1iEF.

0: RFEESMHEK;

1: P4 EFHBTBEEARE RS HEK;

10

PR10

RC_W1

Configurable 2584 EXTI linel0 B{HERlTE, X
AR EFHA TR AR SR, Z
B, RHE 1iEF.

0: RFFESMHEK;

1: P4 BB IERARRIRSEEK;

PR9

RC_W1

Configurable 258! EXTI line9 E{HERITE, X
ARG EFHE TR AR SR, Z
B, BHE 1iEF.

0: RFFESMHEK;

1: P4 EFHBTIERARRIRSEEK,

PR8

RC_W1

Configurable 28! EXTI line8 H{HEitling, X
ARG EFHA TR AMA SR, Z
B BHE 1iEF.

0: RFAEEMHEK;

1: P4 EFHBTIERARRIRSEEK,

PR7

RC_W1

Configurable 28! EXTI line7 E{HERITE.
ARG EFHA TR AR SR, Z
B, BHE 1iEF.

0: RFAEEMHEK;

1: P4 EFHBTIERARRIRSEEK,

PR6

RC_W1

Configurable 28! EXTI line6 H{HEitlicg, X
ARG EFHA TR AR SR, Z
B BHE 1iEF.

0: RFHEEMHEK;

1: P4 EFHBTIERARRIRSEEK,

PR5

RC_W1

Configurable B! EXTI line5 ZE{HERInE.
HERE G4 TR TR R B4R, 1%L
BfI, TH5E 1155,
0: KRFEESMHEK;
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Bit Name R/W Reset Value Function
1: P EFHE MG RR E K,
Configurable 258 EXTI line4 S{EiEiRE,
HEERMTE LA TGRSR, 1%L
4 PR4 RC_W1 0 B, RHE 1iEZ.
0: KRFEEEHEK;
1: P EFHEMM G R EHEK
Configurable 28! EXTI line3 E{HEEIRE. K
HEERMT L TG TGRSR, 1%L
3 PR3 RC_W1 0 B, U5 185,
0: KRFEEEHEK;
1: P EFHEMM R RR K
Configurable 28! EXTI line2 SE{HERIFE. K
U ERMT L A NIRRT, 1%L
2 RPIF2 RC_W1 0 B, TH5 185,
0: RFEESHBEK,
1: FeaE EFHE MG R F K
Configurable 258! EXTI linel RIS, X
HEERMT L O TGRSR, %A
1 PR1 RC_W1 0 . 745 11385,
0: RFEESEHIBK;
1: P EFHEM G RR F K,
Configurable 258! EXTI line0 E{HERITE, X
U ERMT L LA TGRSR, %A
0 PRO RC_W1 0 Efil., RHEE 15%F.
0: RFEESEHBK;
1. FE EFHETRERARMRER AR,
10.3.5. SMERREEIESTERS 1 (EXTI_EXTICR1)
Address offset:0x60
Reset value:0x0000
31 | 30 | 20 | 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
31:26 Reserved - Reserved
EXTI3 Xz GPIO port j%&#%,
2'b00: PA[3] pin
25:24 EXTI3[1:0] RW 0 2'b01: PB[3] pin
2'b10: PF[3] pin
2'b11: reserved
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Bit Name R/W Reset Value Function

23:18 Reserved - - Reserved

EXTI2 XF/ GPIO port i%#%,

2'b00: PA[2] pin
17:16 EXTI2[1:0] RW 0 2’b01: PB[2] pin

2’b10: PF[2] pin
2’b11: reserved

15:10 Reserved - - Reserved

EXTI1 XF/ GPIO port %%,

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

2'b10: PF[1] pin
2’b11: reserved

7:2 Reserved - - Reserved

EXTIO XIR. GPIO port i%&#%,

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

2'b10: PF[0] pin
2’b11: reserved

10.3.6. HPEBrhBfEIRS1FEE 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. | 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. EXTI5 Res | Res. Res | Res. | Res. | Res. | EXTI4[1:0]
RW RW
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved

EXTI5 X35 GPIO port #E48%,

2’b00: PA[5] pin
9:8 EXTI5[1:0] RW 0 2’b01: PB[5] pin

2'b10: PF[5] pin
2’b11: reserved

7:2 Reserved - - Reserved

EXTI4 3R GPIO port i%3#%,

2’b00: PA[4] pin
1.0 EXTI4[1:0] RW 0 2'b01: PB[4] pin

2'b10: PF[4] pin
2’b11: reserved

10.3.7. HHRESFFSR(EXTI_IMR)

Address offset:0x80

Reset value: 0x1088 0000

R Direct 228! line BT mask bit BKIAS 1, BIf3FZ line; configurable line B mask iz, EX
N0, BPEFi#% line,
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res. | Res. | Res. | IM28 | Res. | Res. | Res. | Res. | IM23 | Res. | Res. | Res. | IM19 | IM18 | IM17 | Res.

RW RW RW RW | RW

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

IM15 | IM14 | IM13 | IM12 | IM11 | IM10 | IM9 | IM8 | IM7 | IM6 | IM5 | IM4 | IM3 IM2 IM1 IMO

RW RW RW | RW RW | RW |RW |RW | RW | RW | RW | RW | RW RW | RW RW

Bit Name R/W Reset Value Function

31:29 Reserved

EXTI line28 {ERRTIGEE CPU FifkizEl,
28 IM28 RW 1 0: hHTIRER Fik
1: hRIRERSR R

27:24 Reserved

EXTI line23 {E-hRTIGEE CPU Fiissl,
23 IM23 RW 1 0: FhRFIGEERR
1: ShiIREE SRR

22:20 Reserved

EXTI linel19 {EABIEER CPU Rz,
19 IM19 RW 1 0: hHTIREE R
1: RETIREER R

EXTI line18 {E/ABIEER CPU Rz,
18 IM18 RW 0 0: hHTIREE FRk
1: RETIREER R

EXTI linel7 {E5RHTIGEE CPU Fitdss,
17 IM17 RW 0 0: hHTIREE FERk
1: FRRTIERESR Bk

16 Reserved

EXTI linel5 {EhHIGEE CPU Fikdadl,
15 IM15 RW 0 0: IR
1: FRRTIERESR Bk

EXTI linel14 {EohirlREE CPU Rz,
14 IM14 RwW 0 0: thRFIREE R
1: eI

EXTI linel3 {E/9-hisfiIEE CPU Bzt
13 IM13 RW 0 0: FRITIGEE B
i

EXTI line12 {EARRTIREE CPU Rz,
12 IM12 RW 0 0: HHTIGRERERR
1: PRRIREESR FRk

EXTI linell {E/9IFIREE CPU FEfdEHl.
11 IM11 RW 0 0: hHTIRER Rk
1: ARRISREE SR R
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Bit Name R/W Reset Value Function

EXTI linel0 {E9chifIGEE CPU FRikizl.
10 IM10 RW 0 0: FRITIGEE M

1: HRTIRAESR B

EXTI line9 E-RHFIRER CPU iz,
9 IM9 RW 0 0: ThHFIREEERRR

1: HRUTIRAESR B

EXTI line8 {E-RHFIRER CPU iz,
8 IM8 RW 0 0: FRITIGEE B

1: HRRIRER R B

EXTI line7 {EJohlfIREE CPU RifizH,
7 IM7 RW 0 0: FRITIGEE B

1: HRITIRAESR Bl

EXTI line6 {E/9RKfIEAE CPU FERKIZH.
6 IM6 RW 0 0: ThHTIREEERRR

1: FRUTIEARE R B

EXTI line5 {E/9rhifIfz CPU Rz,
5 IM5 RW 0 0: TRHFIREEERR

1: PRRIGRER BT

EXTI line4 {E/9rhRFIEEE CPU FERKIZH.
4 IM4 RW 0 0: FRIATIGEE B

1: HRITIRAESR Bl

EXTI line3 {E/9RKfIGEE CPU FERKIZH.
3 IM3 RW 0 0: FRHFIREEERRR

1: FRRTIARESR B

EXTI line2 {EJ9-hHFIEEE CPU FERRIZH.
2 IM2 RW 0 0: TRHFIREEERRR

1: RRRIGRER BT

EXTI linel {EAhB%EE CPU FfizHl.
1 IM1 RW 0 0: ShHFIRETERR

1: PRRIGRER BT

EXTI line0 {EJ9-RRFIGEE CPU FERIEH.
0 IMO RW 0 0: FRHFIREEERRR

1: FRBTIREER R

10.3.8. RS FEE(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. | Res. EIg/IZ Res. | Res. | Res | Res El;/lz Res | Res | Res Elg/ll Elg/ll EI;/Il Res
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RW RW RW | RW | Rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EM1 | EM1 | EM1 | EM1 | EM1 | EM1 | EM | EM | EM7 | EM | EM | EM | EM3 | EM2 | EM1 | EM
5 4 3 2 1 0 9 8 6 5 4 0
RW | RW | RW | RW | RW | RW |RW |RW | RW |RW |RW |RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:29 Reserved
EXTI line28 {FAS4IRERE CPU Rz,
28 EM28 RW 0 0: E{HHIRER
1: SYIERER iR
27:24 Reserved
EXTI line23 {EAS4IRERE CPU Rz,
23 EM23 RW 0 0: B{HIFER
1: SYIERER iR
22:20 Reserved
EXTI line19 {EAS{4IREE CPU Rz,
19 EM19 RW 0 0: E{HIRRER
1: SEHIREERFH
EXTI line18 {E/95E{4IREE CPU Rz Hl.
18 EM18 RW 0 0: EHIGRERE
1 BEHIREESRFRR
EXTI linel7 {E9S{4IREE CPU Rz,
17 EM17 RW 0 0: EHIRFERER
1: SYIERER iR
16 Reserved
EXTI linel5 {EAS{4IRER CPU FRidzdl,
15 EM15 RW 0 0: EHIGFERETR
1: BEHIREESRFRR
EXTI linel4 {EAS{4IREE CPU Rz,
14 EM14 RW 0 0: E{HIGFER
1: EHDREESR R
EXTI line13 {EAS4IRER CPU Fidzdl,
13 EM13 RW 0 0: E{HIGFER
1: BEHIREESRFRR
EXTI line12 {EAZ{4I%ER CPU Fitzdl,
12 EM12 RW 0 0: EHIGFERERR
1: EHIREESRFRR
EXTI linel1 {EAZ4IRER CPU Fidzl,
11 EM11 RW 0 0: EHIGFERERR
1: BEHDREESR R
EXTI line10 {EAZ{4IREE CPU Rz,
10 EM10 RW 0
0: HHIREERR
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Bit

Name

R/W

Reset Value

Function

1: BHIREER AR

EM9

RW

EXTI line9 fE/9SE{4IREE CPU Bz,

0: SB{HIERE R
1. BHIREERFIR

EMS8

RW

EXTI line8 {E/9SE{4IREE CPU Bz,

0: B{HIRRERTRT
1. SHIREEREFR

EM7

RW

EXTI line7 {E9EE{4-IREE CPU Rz,

0: SE{HIRRE
1. SRR

EM6

RW

EXTI line6 {EEE{4IRERE CPU R,

0: SE{HIREEFi
1. SEHIRREREFR

EM5

RW

EXTI line5 YE/9SS{4I%EE CPU iz,

0: BHIRERER
1: PR

EM4

RW

EXTI line4 {F/955 {41588 CPU BRili=l,

0: TR
1 SRR

EM3

RW

EXTI line3 {E/955 {41582 CPU BRili=l,

0: BHHARFR
L SRR

EM2

RW

EXTI line2 fE/9SS{4I%EE CPU iz,

0: SE{HIREE il
1: SHIRFER AR

EM1

RW

EXTI linel fE/9SS{4I%EE CPU iz,

0: TR
1: B

EMO

RW

EXTI line0 {E/954IREE CPU izl

0: TR
1 BB

10.3.9.

EXT! HF=R4%
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11. ERRREIE(CRC)

11.1. @&

RIEEMZIEN, CRCIHHEBITHBAR 32 (R, 1584 — CRC &R,
EEARIMNAS, CRC AT EMN AT AR EE SR ERI RN .

11.2. CRC ¥E43 S

B A CRC-32 (LLKK) ZINz: 0x4C11DB7
X32 4 X26 4+ X23 +X22 +X16 4+ X12 4 X11 4+ X10 4X8 + X7 + X5 + X4 + X2 + X +1
m 7 32 AR
B BMNENEH 32 MIENERAHER— 5178
B General purpose B9 8 (UZ1Fes (A BIFIRAIZHE)
B HERSE: 32bits YR 4 4 AHB Bt

11.3. CRC Ijgéimik

11.3.1. CRCIiEHE

< 32-bit AHB bus >

32-bit(read access)

crc_hclk
— Data register(Output)
CRC computation

32-bit(write access) @

Data register(Input)

&) 11-1 CRC i+ ERTiEE
CRCItBEEITEHE 11 32 (#iEsE7as:
B XNZEEFRATEEREN, EARASERSE, TLMAEHT CRC ITERIFEUE.
B YHZSFEHTIERER, IRE E—X CRCiTEAIER.
FRBNHIESEE, HitEERER—X CRC iIHEERIIFTEERNES I 32 UF#H
17 CRCITH, MAREFHMITH).
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X CRCIEfEitER, BRfFS#iELE, B CRCIHELER.

AILLBITIR B 7758 CRC_CR [ RESET \REB 1558 CRC_DR H OXFFFF FFFF, iZ®{EARE,
IMZ57728 CRC_IDR WHIEUE.

11.4. CRC F1=s8

11.4.1. #EEHFER (CRC_DR)

Address offset:0x00
Reset value:OxFFFF FFFF

31 [ 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 [ 18 | 17 | 16
DR[31:16]
RW
1514 ] 13] 12 |11 ]10] 9] 8] 76 5] a4 ] 3]2]1]o0
DR[15:0]
RW
Bit Name R/W Reset Value Function
31:0 DR RW 32’hFFFFFFFF UEMBUER, FAMASFRSE. SIS, ’RiFz
B CRC ItEZR,

11.4.2. ¥M7EIES1FE2(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 -

B 8bit HUES 17
7:0 IDR[7:0] RW 0 XERBE—NFHHINERE. ZSEEFLK

CRC_CR Z178819 RESET &1,

11.4.3. #ZHIFFRE(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
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RE-
SET

ﬁ é

31:1 Reserved -

ZHERERL, FSRE CRC IHHEETT, ZAIRRENE

0 RESET 0
I, HEMEMNEE.

11.4.4. CRC H1F=2IM%

c DR[31:0]

OO X o
N

~AOXO
N

WO X o
N

138/348



PY32T020 R5|&EFHf

12.

12.1.

12.2.

1Rl # = E#% (ADC)

=T

oHEHR 11 12 fi[fY SARADC (successive approximation analog-to-digital converter) , Zi&EHR
HE 3P ERNERNEE, 81F 10 MIEEEF 3 MHEREE.

BIBERIFEIRRI AT LURTE IR,

HiESERT.
&#) watchdog FeIFNABIENEEMANREELH T RFEXHNEHERRE.
ADC SE 7 E(RSIER NIETT, AIBRIGRIRAIINFRE.

ADC £E451¢
=it

— 12 bits, 10 bits, 8 bits #1 6 bits S FFERAIELE

— ADC 4#Ad18): lus@12bit (1 MHz)

— BRE (RHEE)

—  AYRIEAUKEERTIA)

—  AYRRERVEUENTTRR (EXSFEE AT

KT

—  RINFERIE, P PCLKARER, MBAUEFSIEN ADC e
— BEREREEEL: FHLELMESR PCLK BT/ H
EIIBmANIBE

— 10 PMIMNEBIEIEINIEIE : PA[7:0]0 PB[1:0]

— 1/ IR temperature sensor 1EiE

— 1/)RESEBEEE (VREFINT)

— 1\WEREE (VCCA/3)

R E R LUET

— =

— AEERMRESEE (TIM1)

BEHRRT

—  BRiEI((single mode): AJLA%IE 1 NREERE LU —RIIEE
— 1EEHRT(continuous mode): AL ERIAIEIRAVIEIE

— FR&ELHET (discontinuous mode): EIRfA, FEIEIRIEEEIEE 1R
R4

— ERMEERFER

— ERNMEEERER

LR, AREEMRT, HIREREMEEAXISTEEGXITTRY 16 (I
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TEFFFEEIREER
BRIWE SN
imtH S

BRIUE

12.3. ADC IpaéigiR

12.3.1. ADC {EH

ADSTP

WAIT

TIM1_TRGO
TIM1_CC4

CAL_C100UT(8:0]
CAL_C90UT[8:0]
ADSTART CAL_C8OUT[8:0]

S/W trigger CAL_C70UT[8:0]
CAL_C60UT[8:0]

H/W trigger

» CAPSUC
OVRMOD
(overrun mode) [—> OFFSUC

DISCEN
E)FTENM:D] $— discontinuous AUG’_\‘
trigger enable and mode left/right L— % CALON
edge selection RESSEL[1:0]

12,10,8,6 bits

I

EXTSEL[2:0]
trigger selection

VCCA=VDDA
e
L1
CAL_BIO [8:0]
CAL_C1110[8:0]
CAL_C1010[8:0]
CALSET CAL_C9I0[8:0]
(set calibration factor) CAL_cslo[s:0]
CAL_C710[8:0]
CAL_C610[8:0]
EOSMP ADC interrupt cPU
L -8V to EOC
(offset/offset+linearity) OVR g
CALBYP | AWD
(bypass calibration factor to 0)
SC%“D'R CALSMP[1:0] ADEN /\—I\ AHB
up/down (calibration sampling time) to slave master
CHSEL[12:11] & DATALLNQ \ /| APB
CHSEL[9:0]
CONT ADEAL
singlefoont self-calpration APB
interface
Supply and reference]
Vrefint input conversion data
selection &
Vsense SMPLZ0] SAR_ADC
ADC_IN[9:0] [ scan Control /sampling time calibration factor
- analog input channels
= Converted data start
A
ot Bt AWDXx
start astop CAL_BOUT [8:0] analog
Control CAL_C110UT[8:0] watchdog

B 12-1 HRUFFRAY ADC B8
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12.3.2.

12.3.3.

PAO DC_INO []
PAL[ -ADC_IN1[ |
PA2[_ —ADC_IN2 []
PA3 ADC_IN3[]

PA7[ }—ADC_IN7[] o SAR
PBO DC_INS[ ] — 3 ADC_EN ADC

PB1 ADC_IN9 [ —

12-2 THHRFFRAY ADC iEiE

Bt (ADCAL)

Z ADC BEBREINRE. ERVERAE, ADCitE—1FF ADC RERHIRERTF. 7 ADC BUEHAR].
RETHARERT, NFIABEER ADC 1E1R,

EEA ADC Hi%Rl, BEFfTRERE. REBFTERCHRICHRZEN, AFIZZTWSIER
offset error,

SR FEER R,

ADC §R{F8eE

HHHEE ADCAL=1 T[S, RERBEE ADC R{HRERT (ADEN=0)E5, B{NZEnERE St
$hE9 ADC RYRTER,

LRIESSRS, ADCAL #FEMHHE 0, RUESSAS, PTM ADC_CALFACTOR FHfFsniZHiER T
REERF—BERE, BEF-ERRElLL

% ADC IYTARFMRLEMERT (VCC HZR ADC offset [iBHIEERR, BEHTXRZ) , =
HTHEIRBOERE.

RIERIE R R RE :

B 5\ ADEN=0, CKMODE &R R Feht4h

B iXE ADCAL=1

B Z55 ADCAL=0

ADC Fxiz#l (ADEN)

O LFEENfE, ADCH#&EIRAERE, BAbTHEEEII(ADEN=0),

ADEN (T =HIAFFEEXA ADC.,

LA™ A/ER ADC ROEEE:

1. B2 ADC_CR 77289 ADEN {i/ 1

2. ADC it EHIRE ADSRART KSaal(NRANA S AN A B KM RIS,
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12.3.4.

LAT/9%ER ADC ROIZHE:
5. #4E ADC_CR ZE7728H 1) ADSTART &7 0 LR ADC AMEEEIRIIIEH, & ADSTART=0,

ADEN=1, MIET%$ ADC_CR fhfij ADDIS & 1 £ ADC, £ZE, Tt ADC_CR Z{Fedhfy
ADSTP & 1 R(ZIEIFFE#H1TAY ADC &4, FHE1F ADSTP R4S 05 0 /G = LE5TRY ).

ADSTART. ADSTP. ADEN #1 ADDIS 7728098 E, FSLATEN:

g

£ 7£ ADCAL #HEHEEMZ IEHY 4 N ADC BF$hERIEIFFH ADCAL=1 BJ, ADEN I AREHE 1.

H4TERABCE ADEN=1 I EEECE ADSTART/ADSTP/ADDIS {Ha—(ih 1 (B4R , 1
BD £ B2 & ADEN=1 B} ADSTART/ADSTP/ADDIS % W # K 0, HEFRETBE B
ADSTART/ADSTP/ADDIS 79 1 Bt ADEN=1;

£ ADSTART 3 0B, BIHFTIEENI ADSTP (BEHFFiHT)

f£ ADEN=1 B ADSTART 3 OB, #{4ABEECE ADDIS=1 (BE{4FFilR) ;

# ADEN=1, NJE{I ADDIS (ADSTART=0 HEIE) ., &% ADEN; £ ADEN &&/F,
ADDIS tBif5E%;

{418 ADEN EZ /5B EH{EsE ADEN #1 ADSTART AY[EJRE /9 8 4~ ADC_CLK [FHA,

ADEN J

8T Setup
«—>
ADSTART ___ i A | A
State _OFF )_Start | SMP-CONV \ oFF

EQSEQ ‘ L

12-2 [EFIEF ADC

ADC Rd$h
ADC EEWATEH1HZES, ADC Rff(ADC_CLK) JH37 APB BJ$(PCLK), ADC_CLK =] FHFRFIAI8ERY
B ERI= 4.
RCC
(Reset&Clock >
R
> > ADC_clk
CKMQDE

12-3 ADC Adfhy5EE
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% 12-1 AR RSFNAEIRTT IR Z BIRVZEIR

Latency between the trigger event and the start of
ADC clock source CKMODE[3:0] SIREREL conversion (T J9RdEhEEE)
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 / /
12.3.5. [ESE ADC

12.3.6.

12.3.7.

BRI IRTE ADC ZE1E(ADEN w479 0) RUIEE RS ADC_CR Z17e5+HJ ADCAL 1 ADEN iz, K
HeifE ADC FE BiRE RIABKIEE(ADEN=1)RIE R85 ADC_CR FHF25HHJ ADSTART,
tF ADC_IER, ADC_CFGRIi, ADC_SMPR. ADC_TR#]ADC_CCR Z7728, #{4HJIFE ADC FF
[5 (ADEN = 1) B 7551525818 (ADSTART = 0) &R R4 817205 . ADC_CHSELR 27t ADEN=0
H ADSTART=0 {JIER FXE.

ADC_CHSELR 27f ADEN=0 B ADSTART=0 lHIER THE.

BT ADC FHIEEFHEERIEK (ADSTART = 1) RIIEIR TS ADC_CR FHFas+H ADSTP {iZ,

EiE%3#E (CHSEL, SCANDIR)

HE 13 KERBE:

B 10 M GPIO 5|5 | NBYEEHAEA (ADC_INO...ADC_IN7)

B 3PAEMERIBAGREEER. RESEHEM VCCAN)

ADC AL R— R —EEs B — 1wy iEE.

WERREIE Y R BIE kRS 1788 ADC_CHSELR H¥RIEIER: SMEMmNEEEE I
— (IR (L,

ADC 3f5RVEE/RFH ADC_CFGR1 H SCANDIR fHECERIRTE :

B SCANDIR=0: EF[#3#H: WiEBiE 0 Zi&EE 10

B SCANDIR=1: EiB{3fi: NiEE 10 ZiEiE 0

IREERGEEEI ADC_IN10 (TS_VIN) BiE, RESEHEEEEIADCL_IN11@E (VREFINT) .
VCCA/3 1&#£%|] ADC1_IN12,

AIfRiERERIE (SMP)
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12.3.8.

12.3.9.

/360 ADC $5#2. 251, ADC ZEERNBERFINRRFBEAERE — N ERERE. KRR
BREAKLUERNBEFRXT R B A 7B RN BERK T,
AIYRFERIFRTERIEM N\ BB ERTM FBH ISR B R AR .

ADC FHFRNEBIERTAERY ADC B MIETA ADC_SMPR ZH7e8+HH) SMP[2:0ik#H 71X, BT
IRER R AN EEENER. WBNAFRR, e FIEN A EEE BRI E.,
PR R & T :

tconv = SREERTA] + (BRI HFHEE+0.5) x ADC RI$H/EHA

fgn:

2 ADC_CLK = 16MHz, D#EA 1237, BRI AN 3.5 4> ADC A¢h/EHR:

tconv = (3.5 +12.5) x ADC R$/EHA= 16 x ADC Bt#4/EHA = 1 ps

EOSMP tRGAI SRR M RIS R,

EREEHEIETY (CONT=0, DISCEN=0)

BUREARENTR, ADC HUTIRFRFIEER, HIRFTE#IEAIEE, 2 ADC_CFGR1 HFsa+H
CONT=0, DISCEN=0FR}, ADC JEREEHAE,

ADC FARm] H T IAR 73 A S )

B 7£ ADC_CR ZFHfF=5HIZE ADSTART fiI

mEEHRR SN

FEFFBEREEHERE, SRR

B EERAVEIRERENE] 16 (1357788 ADC_DR /A,

B EOC(HAREE RIS RS (L

B & EOCIE (U EINF=E—" i,
FTEIBERSERsEE:

B EOSEQ(FIER) tnE &M

B & EOSIE ERIUF=4— il

HAEERIE, ADC (FIEERIFRIMAR 4 ADSTART EFE(L
i BRiRR—EE, WaRE—MES 1 — NSRS,

ELEEHMRT, (CONT=1)

mEstiniEth, LGS RASETT4E, ADC HIT— N FEER, ERFraENEE—RE
BaEHR R THERNFS 5, 551788 ADC_CFGR1 HiJ CONT=1 Bf, ADC & EE0s,
AR, ADC 5] NIRRT EEs

B 7£ ADC_CR ZFHFEsHIZE ADSTART {i

B SRR

RS IBIERYEEHREAE), BIREERTSAE

B ERIEUEERFE 16 (5788 ADC_DR H

B EOC (AR InS)InG &

B & EOCIE ([ EfINF=4E—rlf.
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12.3.10.

12.3.11.

m EEFSEETERE

B EOSEQ(FFAIER)InEEN

B & EOSEQIE UERINIF4— i

—IREFFEERREETRTT, ADC MBEDEFHEHERIFSEE.,

¥ BRRR—EE, WARE—MERD 1 — NERFS.

ADC A geEAthFIEIELE (discontinuous) FEIAETFIESL (continuous) IR, EXMER
T (DISCEN=1, CONT=1), HFXIHRREIEE,

JEEELEEEHRR, (DISCEN=1)

nEsE SR i8S ADC_CFGR1 Z17889f DISCEN f3kFFE.

EXMER (DISCEN=1)TF, FEFEHHREFIESHESHENE—NFIIFNEREIR,
#8&, DISCEN=0 Y, —MEHSZARIMASM, MaILUSsIEXE— N FIIFHNTERIL.
BN

DISCEN=1, EE&IGR0EER: 0, 3,7, 10:

- 18k @B 0 H IR E—1 EOC 474

- 20 R JBIE 3 HAEHE— EOC 4%

- 3¢ fik: 1EIE 7 BRI E—1 EOC B4

- 4 b EIE 10 SR EF4 EOC 1 EOSEQ St

- 5 bk IEIE 0 IR E—1 EOC E4r=4

- 6" ik 1EIE 3 kiR E— EOC Er4

DISCEN=0, EE&IGa0EER: 0, 3, 7, 10:

- 1k BASSENFSIEE, #OXEE 0, 3,7 10,

BREEIRSERE, FeE—1 EOC S, HiGEIRE—MEE, FRF=4% EOC 4b, &F=4—1 EOSEQ
=4,

- (A B S BT AR iR,

iF: ik ADC ERTFESEXIIESEBIRERN ERATRENER, EXFERT( DISCEN =1,
CONT=1), HEIARREEHIEL,

[38/1 ADC §&# (ADSTART)

HIHFIIRE ADSTART=1 J35/] ADC ¥,

4 ADSTARTIRE, MiEiHa:

B = EXTEN=OxO(3X{4fit'%) BF, SZBPFHA

B Xif EXTEN # 0x0 B, £ F—FnEREavEtHit R E30naH 8

ADSTART {\/tEFiFiBE B Rl ADC A ER B IEAIH{T. =5 ADC ST, ZAInEFHEEN
ADSTART=0,

ADSTART {\e] EREE4HERR,

B BRI AR (CONT=0, EXTSEL=0x0)

- FEFFIRIREERE (EOSEQ=1)
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B Discontinuous #EHaE T lXA4ftA (CONT=0, DISCEN=1, EXTSEL=0x0)

- RIS R R(EOC=1)
B ERTERIER F(CONT=X, EXTSEL=X)
- ERHERFIT ADSTP 3125

iE: TEESHES (CONT=1) T, ADSTART fUAgEH EOSEQ 5|&HIEMElR, HREZBNEFNIT
IaFRFpEER, SREAHARAGENBIREEIET] (CONT=0 and EXTSEL =0x01), = EOSEQ #F&iX
B/5, ADSTART AoEEHE 0. IXHUER T HBEIFEFTRE ADSTART (U HEMIRFTEARA

EMET. AR, START BHICIARE LIRS, BRRGRARTHRY.

12.3.12. §EiAdE

SRR FE AORY8) IS shiE it [BIF 1 S 4 D HER g XANR K E T AY a4 AL
tADC = tSMPL + tSAR =[ 3.5 [min + 12.5 |12bit ] x tADC_CLK
tADC = tSMPL + tSAR = 218.75ns |min + 781.25 ns |12bit = 1 us |min (for fADC_CLK = 16 MHz)

State  Start | Smpling CH(n) Converting { Smpling CH(n+1)
Analog Channel CH(n) X CH(n+1)
set by SW
ADSTART ‘ P tSMPL g tSAR -
- L)
set by HW  J v cleared by SW
EOC
set by HW v cleared by SW
EOSMP Y A Y
ADC_DR DATA N-1 DATA N
tSMPL depends on SMP[2:0]
tSAR depends on RESSEL[1:0]

12-4 1EEIEIRAT

12.3.13. E1E#1THRYEEIR(ADSTP)

IR E ADC_CR FHzasH#) ADSTP=1 LU EHRIIEfE#H{ TSR, S{Z ADC RUIR{FFL

ADC NIRRT, N TREERFITIES.

& ADSTP HERHHRE R 1, HIZHRIRYFEIRIEBRIREREFR(ADC_DR HiFes A FAZRIRTGEIL

B TEHT ).

At IEFHEN (RIEFS5] ADC BRI FRTHIFS I THIR)

—BZ55RiZEFE ADSTP 1 ADSTART (RS 0,
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setby SW A
DEN
clegred by HW
setby W
ADSTART T A Y
State OFF [ Start Smpling CH(n) X Converting X OFF
ADSTP Ay
ADC_DR DATA N-1

12-5 E1ERT R

12.3.14. YMERfbA RN ZIRTE(EXTSEL, EXTEN)

—IREEHRE— Y RIS IR AT FRER (A B INERSR A (190 . ERTRR. BIASIHD) ik, % EXTEN[1:0] #
00", MUSMEREHERFTISERAONME ERTLAR TRRARERR, SEHHRE ADSTART=1 RY, kit

EE

HIETEHIT ADC FEIRRT, (R4 Rt B S 2 HE.
24 ADSTART=0 Y, {HEfE {4l RER 20,

& 12-2 HMERfRR
Source EXTEN[1:0]
filRte L L E 00
EETFHEEN 01
BN 10
FE EFFITREERN 11
i EREHRRTINERR AR ARREREE. EXTSEL[2:0] 124 TSR aT it R 4 IS4,

TEREGH T RNAERATRERIINERA . BHRA AT RIRE ADC_CR F7asTHI ADSTART {i

ke,
& 12-3 HMEBftAR
Name Source EXTSEL[2:0]
EXTO TIM1 TRGO 000
EXT1 TIM1_CC4 001
EXT2 TIM14 _CCO 010
EXT3 Reserved 011
EXT4 Reserved 100
EXT5 Reserved 101
EXT6 Reserved 110
EXT7 Reserved 111

i TERSIRAT I NERAR AR AN RER RS
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12.3.14.1. PyEiEiaiEs
FEB AL 5> B SR BN SR AV S AT 8] (tSAR) 2EI1TH. i AERnEidigE® ADC_CFGR1 &
fF28+PRY RES[1:0] RECE N 12/10/8/6 iR, BNFAAEESEELUER, o] ARAEIRD AR
SRINREGHARTR), SRR 12 (EEREAAN O,
DEEREURBRREIERAE, STRAR:
R 12-4 FAR D PIER S LAY )
RESSEL tsAR tsar(NS) @ tsmp tapc(tswe = 3.5) tsar(ns) @
[1:0] (ADC B$hFEIHA) fapc = 24MHz (ADC BhfEHE) (ADC H$hFEHR) fapc = 24MHz
12 12.5 521ns 35 16 667ns
10 10.5 438ns 35 14 583ns
8 8.5 396ns 35 12 500ns
6 6.5 271ns 35 10 417ns
12.3.14.2. SEIREER/IRIFLER
ADC JBXIR FAEIRERIREER (EOC) 14,
—B7% ADC_DR FHfFesRI—MEHEEHEBRS, ADC £ ADC_ISR FHFea+iRE EOC IrEaRA
HEHR5ERY, =3 ADC_IER HRY EOCIE &4 1B, NKF=4£— " EOC Hilff, EOC fREHIRMHE 178
PRELIE ADC_DR ZHFEakiBhr.
ADC [E#£7E ADC_ISR FFaaea HRIFMERERInEG EOSMP, EOSMP 153&AE 1 i5kR. H#E
ADC_IER 7785 EOSMPIE &N 1 [/, M&F=4%— EOSMP dhiff,
12.3.14.3. FFHISEIAEEER (EOSEQ flag)
ADC BHRIN FAEIRFr7 e Ha4ESR (EOSEQ) S,
—B—MERFSINRE— NEEEEEIESME, ADCTEADC_ISR /788 iZ & EOSEQ fr.
=4 ADC_IER ##J EOSEQIE & 10F, W&F4£Al, EOSEQ IrGHEHE 1750,
12.3.14.4. FHREE

ADSTART ] L 7T Y
E0C AL AL AL AL 4] AL AL AL AL AL
EOSEQ W y
SCANDIR
State __OFF {cH1 { cH2 J cHs fchio\cH11) off  Ych1af cHio) cHs JcH2 ) cHl OFF
DR D2 D10 D11 D10 D1
bysw_ T byww &

12-6 FRBIRYERIRELHE, BRIHREA
1. EXTEN=0x0, CONT=0
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2. CHSEL=0x20601, WAIT=0

3. ADC_CLK SIEM T, START B4tk N —iREER, FEE START YRS (START:1-
>0, HEEEREEER) | TR A 7 BEB

ADSTART ;T
ADSTP y
EOC AL AL AL AL AL AL AL AL AL &) Al Al
EOSEQ Al L L
SCANDIR
State OFF CH1 CH2 ] CH5 }CH10 X\ CH11) CH1} CH2 i CH5 CHlO‘CHll STOP XCHll CH10 Y CHS
DR o1 \ b2 J o5 Y b1 ) oa) b1\ b2 X b5 X piof D11 D11 ) D10
by S/W by H/W 5
B 12-7 FFHAGELEEEHR, BR{fihA
1. EXTEN=0x0, CONT=1,
2. CHSEL=0x20601, WAIT=0
ADSTART
me AL £ 3 f 3
EOC Al Al Al Al 4] AL Al Al Al 4]
EOSEQ Al )
State OFF CH1 CH2 CH5 fCH10 f CH11 OFF XCHl CH2 CH5 [ CH10 X CH11 OFF
DR D1 K D2 D5 D10 D11 D1 D2 D5 D10 X D11
by S/W by H/W 5
triggered__ ignored *

12-8 FFHIRNBIREEIR, TRHILA
1. EXTSEL=TRGx, EXTEN=0x1 ( EFHE ), CONT=0
2. CHSEL=0xF, SCANDIR=0
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1.

ADSTART  /
me _F L[ L 1
ADSTP 4

FoC AL AL AL AL AL AL AL AL AL &)
EOSEQ Al 1
SCANDIR T
State OFF X CH1 X CH2 | CH5 RCH10 ¥ CH11f CH1) CH2 j CH5 } CH10 ‘ CH11 STOP
DR D1 D2 D5 D10 } D11 D1 D2 D5 D10 D11
by S/W byH/W_r
triggered__ ignored fF

12-9 FPAIRIEELEEEIR, BRIHARA
EXTSEL=TRGx, EXTEN=0x2 ( &5 ), CONT=1

2. CHSEL=0xF, SCANDIR=0, WAIT=0

12.3.15. EiREE

12.3.15.1. #IESTFEMEUENFF(ADC DR, ALIGN)
EERERER (Y EOC HE7=4R), HEHAIERENEHRFME 16 /55 ADC_DR iESZ8,
ADC_DR HUEI&T SATEC BRSBTS D ATRE %, ADC_CFGR1 ZH7F28+HY ALIGN 78
FIEREIREENXITT A, SIENEAAXITT (ALIGN=0) BiAXI3F(ALIGN=1),
= 12-5 RS FF1EUEYIST
ALIGN RESSEL 15 14 13 12 11 10 9 8 7 6 5 4 1 0
0X0 0X0 DATA[11:0]
0X1 0X0 DATA[9:0] 0X0
0
0Xx2 0XO0 DATA[7:0] 0x0
0X3 0X0 DATA[6:0] 0X0
(0).(0] DATA[11:0] 0X0
0X1 DATA[9:0] 0X0 0X0
1
0X2 DATA[7:0] 0x0 0X0
0X3 DATA[6:0] 0X0 0X0

12.3.15.2. ADC 3% (OVR, OVRMOD)
ADC J3/##RE(OVR) ZIs—MNMERKIDhEMF, LEERITAIEURARSE CPU RATIEENAT, B— Mgk
HIRSEBUET, FARET ADC ZiH,
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HEOCIXA 'l WBERT, XI—VEEIREE5ER, P4 CPURIATE ADC_ISR HZEes+H
OVR tR&#ENL, RBA ADC igiH, 2 ADC_IER FHiFss+HI OVRIE BfIRY, F4—1> ADCiZ/H
rhlr,

HBIHEHRER, ADC SIEHUREH B RS IRIFREREFE LEHE X FFIER, TR
g8 ADC_CR Z1F=8+HI ADSTP J9 1 K{Z1E ADC 54 OVR RS IES 1185,

YRES TSRS, E[EEXT ADC_CFGR1 FHF28+HI OVRMOD {iZRi&E ADC #iES fFaa IS
ERERT AR EES:

®  OVRMOD=0

- — NI NSRS SIRS IF RV B LB S ZRIEURRGRTS, FNEIREUEER. & OVR
FIFA 1, NEERNERRSHI T EERSEER.

®  OVRMOD=1

- YRS FERRERRIRERBESRESARZNEIEER, & OVRIRFA 1, NSEAIIREHHT
17H ADC_DR HiFssFE RS HIZNERE.

ADSTART t
ADSTP v

coc Ty Y /s Y WA W A WA
Lo ! LE ! i
EOSEQ P ; L ; - ¥
: : : . : : :
! | | | | [ [ [
State ~ OFF ) cH1 ) cH? )\ cHb YcHid 1Y cHa) dna i cnd Y crao ) &H1al T stop
| | | | | | | |
DR i ——h —— i i
(OVRMODE=0) pt | 02 J os;f ofo . f b1 ) oz D3 { : D11
Lo ! Lo i RN
PR ot J 02 X ps' ) oo} ofif b1 J p2' X bs ) bio) ! D11
(OVRMODE=1) I e A R i
Lo Loverrun | [overun |
Read access |_| |_| |—| |_| |_| |_[ |—| |—|

by S/W by H/Wj

12-10 i9%;
12.3.16. {EKINFEIFIE

12.3.16.1. EENIEREIMET
BafEiRFE R ET o] A FERIRE TR EC G AR RN R FRIMERE, SREXFMEX TAS
214 ADC I3 ayIER.
S ADC_CFGRI1 FHfFesHiE WAIT 8 1 8, —MlVERIRREENIAH ADC #iEESSE((EL
41 ADC_DR ZFH1ZeaFRISIEMIEEEL EOC In&EHIER) 4 8. XE—FBIER ADC EEE
BRI RFER ADC $UREREISIE.
7
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1 BIEEERhEARERFENER T, ([ EH T ERR IS B,

1.
2.

ADSTART
ADSTP ﬁ
EoC A_\!, A | I -—
I I
' [ i |
EOSEQ i i l ;
i | i @
State OFF Y cH1 J oy Y cHs oLy, \cHi1f puvT\cHi ¥ oy X cHs Y stop
I T T |
DR ! ! ! !
(OVRMODE=0) 101 D5 | pi DI | ) Y
' I I I
Read access |—| |—| H |‘1
by S/W byH/w_A

12-11 EEREHAMET

EXTEN=0x0, CONT=1
CHSEL=0x3, SCANDIR=0

12.3.17. &SN

AWD RIUE TIRIINEERTE ADC_CFGR1 Ef7a3+H) AWDEN (UE(KFFE. ©R ATzt
REBE—BEEEEErEEREEREN).
SNERAEHFBERE R ADC (RTHRBIESE TEEIER, AWD EIEITORPREAKEN. BIER
RERIRZEE 12 (fEMEUER ADC_HTR #1 ADC_LTR 16 fi/Z7ea+, &IEI RHREIAEIR
B ADC_IER 77288 AWDIE iEfERE. AWD ISR RRES 1 KiEk. VRS 1+
FINF 12 {7 (F8 DRES[L:0] \SRRRE), HREMRENNRAGMIRFES, EHREREREERILLR
FRRANTE 12 AT,

7 12-6 {=HE LR
RS ZEREbE .
PHE(IEY X i%E8
[RIGEEIRENR, AXIFF HE
00: 12-bit DATA[11:0] LT[11:0] and HT[11:0]
01: 10-bit DATA[11:2],00 LT[11:0] and HT[11:0] EFW@EE LTELOJ HT2:0)
%900
10: 8-bit DATA[11:4],0000 LT[11:0] and HT[11:0] EFW@EE LTS:01 HTI3:0)
39 0000
11: 6-bit DATA[11:6],000000 LT[11:0] and HT[11:0] FAFMECE LTIS:0I HTIS:0]

79 000000
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Analog voltage
A

HT

LT

Guarded area

\

12-12 #BYBIRIPX

%= 12-7 BB PEEERE

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

Single channel

1

1

12.3.17.1. ADC_AWD_OUT (5S§Hr=4%

EIE 5 — N REEHESH8XE5, ADC_AWD_OUT EEREEIH FERTEE TIML Y ETREIA

(FMEBREA) .

BREE Y, BE0E ADC_AWD_OUT:
B HEd AWDCH EFRBEEIREHEFBRER, BigE& ADC_AWD_OUT,
B ET—MET AWDCHIEERIBIENEIRER G, ADC_AWD_OUT 7E/RiEMIEIEZ NE(L,

RT—IZRIFPREERGELRENEE, WeBFRREA L.

B ZAEADCH (ZADDISIEERN 1) ADC_AWD OUTHEEN, HIE, (=1 (ADSTP

REN 1) AJRERIERR ADC_AWDX_OUT K7,
AWD FREHBMERBF RIS A: AWD #xE&X) ADC_AWD_OUT HIERGEERE (FIan, NS
BiRiERRZinS, M ADC_AWDx_OUT BILAYIH#E, M1 AWDX iR&ERFH 1)

ADC_AWD_OUT {S5H PCLK 4Rk,
AWD LYEERIR ADC R sRIT LT,

12.3.18. REER=RIIASSERE
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ADC-COMPZ 75 Hi, i 22 1A
77777 driver
adc_cer:vref
/I
/
/
/ VREFCMP | COMP ANA
, >
| VREBUF_SEL[1:0] ///
—————————— “PMU ANA ;
| VREFINT BN | |1 VREFINT ‘
fffffffffff / — gl
ADC BN
controller VREFbuf’ trim[1:0) \\\\\V VREFINTL ADCRANA
veeA |
VREFBUF VREBUF |
VREBUF_EN o
A
VREBUF EN

12-13 ADC 25 EEERE
BEERERTLARRNESAERIERE (TI).
BEERERNENERE] ADCNBE, ATRTERMERSNEEEE—HE. EEERRAIRE
RHEMAR T datasheet Z5HHAY Ts_temp RISR/ME. ZREERRRIRBERNT, (ERERTIAETHE
&z,
BEERSFEHBEREEMEEEZNRR, BRRTZTEEXBICRSBHMER. ATR
EXNERE, S—HIREESET RIUHERE HFF B RFERRFHEXE.
WEREEESE (VREFINT) Rt—MIERERHES ADC FIELERES.
X WIRE TSVREF ASREGEMAMEREE: BEERES. VREFINT,

TSEN control bit

Temperature
» TS_VIN
sensor
ADC
BG —— —»VREFINT

VREFEN control bit

12-14 BEERSFNSEBEEE
IERE
AR e Rk
1E#% ADC1_IN8 INIEE
B IERIRE— S 1BAIRERTE]
f£ ADC_CCR FHFasIRE TSEN U FRIREE NHTEEART, FHREE RS
FAIRETE ADC_CR Zf78HHI ADSTART i ( BRI FESMERAA ) SKfS5h ADC #

M ADC_DR Z5f7aaiEEX VSENSE 4z
ATIATTHERRE :

o o & w N P
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85°C—-30°C

B Temperature(in °C) = X (TSpara — TScar1) + 30°C

TScaa=TScain
TSCAL2 {{Z 85°CiREER=RHIRIEE
TSCAL1 R 30°CREER=FHIRIEE
TSDATA 2 ADC #&i8H9SCRRE H{E

i (EREEMTERART N IREERT ZIREERA Y VSENSE BEE—NE5hAtiEl, ADC M EBEEHtE— NS
RfiE), EEROXMER, NWFEEEE—ATEAIRE ADEN #] TSEN fi,

FIRAEHISE B EIT ESLRRAT Vec BBIE

TEATNALUESHESE Vec AIRBE(E:

VREFINT = 1.2V = ADC_DATAx xVce
Tt T 4095
FIFE Vee BBJE3EiHE Vehannnel:
VCHANNEL = ADC_DATAx xVce
4095

VREFINT EE/H 1.2V;

VCHANNEL 2iBE8/E;

ADC_DATA £ ADC_DR EHEIVEEIE;

4096 A 12 i,

MEERY Vdda BIRESZZHINEEASRBI@ZERN, WEPEESE (VREFINT) LIREEF
$FEH Vdda = 3.3V ADC SREVAIRUEEUE AT LAFSRIF L HE LAY Vdda AR EKE,
THANILUSHES Vdda 9B E(E:

VCHANNEL - C_DATAx vee
=——— X
4095

VREFINT ElEES 1.2V;

VCHANNEL 2iEEHBE;

ADC_DATA £ ADC_DR EEAIHEHETE;
4096 /9 12 fi,

12.3.19. ADC

ADC Flfa] LA ME—SB =4

B (HEIRAVRIELER (EOC 17

B FHIRARLEER (EOS 15)

B HEHNEI IS (AWD iR

B SRENMRERARE (EOSMP 17)
B HEUED AL (OVR IRE

IR ERIPETERE AT RIERE ADC il
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2 12-8 ADC =l
el TE LS BHTE fsEgEi=
BRIRLER EOC EOCIE
it EOS EOSIE
EIE RS EM AWD AWDIE
SKEEINERLER EOSMP EOSMPIE
i OVR OVRIE
12.4. ADC HfFs2
12.4.1. ADC FRERFIKSSHFES (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. Se Se 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 se se OVR SOSE EOC EOSM Res
rc_w rc_w 1 rc_w 1
1 1 rc_w 1 rc_w
Bit Name R/W Reset Value Function
31:8 Reserved Reserved
EHE R
LEEHRERE(ERIY ADC_LTR #1 ADC_HTR S{7E84RTEN
; AWD rc WA J {EHWE#F%@ BH5 ‘1 i%% )
- 0: TEMEITHSEHRE (FETHEBERZE R
=+
&)
1: EEmEERE
6:5 Reserved Reserved
ADC 3%
LS RER, BEHEMZiL. & EOC IrEE &Rk
4 OVR RC_W1 0 —IRERIEE R B 5k, 1ZI5 1150
0: TEEFHERE (FEERZFERZAL
1: 3FHERE
FHERINE
CHSEL LSRRy EE s R A BN . EES 1
3 EOSEQ RC_W1 0 50 X o o
0: HHFEYIIRETH (HERECENEFERZIR
e
IL\,\)
1: FEMRFFFISERL
2 EOC RC_W1 0 BRSNS
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Bit Name R/W Reset Value Function
HENMNBEEGRRIREREHRISIBRERTLIM ADC_DR
SEEERIRY, BEERNZA. ES 175 0 5k
ADC_DR 7850
0: BERIATH (HEXHSENEERZIR
—+
IQ,\)
1: BERIRETH
SKEFERING, EEXERIRAIRIEMNERGERAY, BEE[
i, WEE 1750
1 EOSMP RC_w1 0 0: ATERFEMERGERE (SEBRGBENEFNEIRZ
&)
1: REEMNERER
0 Reserved Reserved
12.4.2. ADC Hl{#EgESTFaS (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
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 | Re. | AWDI | Res | Res | OVRI | EOSE | EO- | EOSMPI | Res
S E E QIE CIE E
rw rw rw w w
Bit Name R/W Reset Value Function
31:8 Reserved Reserved
A IR {EReAL
BB B E T
7 AWDIE RwW 0 .
0: 1=HIEI I RTA e
1: {SHE PR {ERE
6:5 Reserved Reserved
ADC I3 & if{sERERL
L S A= T Ik s T =12
4 OVRIE RwW 0
0: ADC iIEihirAfFaE
1: ADC id&h#fi{#ag
AR IR {sERERL
BB By SR FRsEEE
3 EOSEQIE RW 0
0: FHILERFPUTAFERE
1: FRRLERFEEHERE
SRR LRI {sERE(L
2 EOCIE RW 0 BBk BT s TR HRE
0: FRHREESRPUTAERE

157/348



PY32T020 R5|&EFHf

Bit Name R/W Reset Value Function
1: FeHeiEsR (e
SKEFRELE R P {ERE L
BB B RIS S R Tz
1 EOSMPIE RW o
0: REREGLEERPRTAERE
1: REFREERPUTERE
0 Reserved - Reserved

5HBE: 24 ADSTART=0 R (FB{RE

AR IEEH T) R T LAGIX LA

12.4.3. ADC #&#IF1F=E (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
(/-:\EL Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res | Res | Res | Res Res. Res | Res
rs
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res. | Res. | Res. é‘ll:')P Res. S'I/?\ER g?s ADEN
rs rs rs rs
Bit Name R/W Reset Value Function
ADCRIEEH, TIHRESADCKIE, RIESTHR/EE4ENE
0,
31 ADCAL RS 0 0: RIFETTRL
1. 51IEADC, A 1 REUEETERT
i BHE 1 A 8ES 0, BHHET.
30:5 Reserved Reserved
ADC {Z I <,
BHERIFIEMEFTIEEHITRI%IE (ADSTP 6<) .
. - RS 0 LR E T BRI R G SIE A ERRZAL
0: IR BIEERH1THY ADC (E LIRS
1: 51{2lLADC, B/ 15RB3— ADSTP ap<SIEMERITH.
BIFBIZAIN 0 ATURIE,
3 Reserved Reserved
ADC [Z518 <.
BHUBEMLZAIER) ADCEEHR, HRIE EXTEN[L: OJRIECERRELE
BERMIER, RRBEEHMAEREE.
) ADSTART RS 0 ZAIERTEHERRAYISEIR :
— RS (CONT=0, DISCEN=0), &K 41Kz AT
(EXTEN=00): FF54&iR5emiET (EOSEQ tREERL)
— TEIRELRIEIRIRT, (CONT=0, DISCEN=1), 4R IXHNRT (EX-
TEN=00): #HRERIFG (EOC tREENL)
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Bit

Name

R/W

Reset Value

Function

- HfttER T : $4T ADSTP 850 Zf5, [EAT ADSTP #Rs AR
45 0 ZhY

0: R BIEfE#H1THY ADC $eitt

1: 51851 ADC, /9 1 388 ADC IETEIR/FRI BEIETEAEIR,

T B RAEY ADEN=1 B ADDIS=0 FfA8EEE ADSTART=1.
BIEBIZNIA 0 RTCRURAE.

ADDIS

RS

ADEN ZE|{sE8E

HIGBRZELE ADC HH ADC IR, FBHHERRIZ bit, 24

ADC #£EIE (ADEN #FE{4HEZREIRT)

0: ;&8 ADDIS commond ongoing

1: 5 1%k ADC, i 1 %7~ ADDIS 8STEERAT

i IRE ADDIS A 1 B3R B/ ADEN=1 7 H ADSTART=0 i
(HFRRBELIRHT)

ADEN

RS

ADC f8ERR<.

MU EROZAIFRE ADC, ADCIEHERIRE. WHEZALN 0 /T
UL,

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

1: 88 ADC

12.4

4.

Address offset: 0xOC
Reset value: 0x0000 0000

ADC EgEZ1F38 1 (ADC_CFGR1)

31

30 29 | 28

| 27

| 26

25

23 22 21 20 | 19 18 17 16

Res

Res. AWDCH

Res

Res | AWDE | AWDS Re | Re

DIS
Res. Res. Res | CE

RW RW

RW

RW

RW RW RW

15

14 13 12

11

10

Res

Ov-
WAI | CON RMO

D

Res

Res

Res

ALIG | RES_SE | SCA | Res | Res

EXTSEL N N NDIR

RW RW RW

RW RW RW RW

RW

Bit Name

R/W

Reset Value Function

3

1:30 Reserved

Reserved

2

9:26 AWDCH[3:0]

RW

RIWE VOBERE, KEABRIREIZL
RIUE NIRRT EAIEE

0000: ADC t&EfBINIEIE 0

0001: ADC HEHIEINIEE 1

1011: ADC t&EHISINIEE 11
1100: ADC #EHESNIEE 12

Hifth{E: {REEAL

588: AWDCH[3:0] /B BRYEE R HEEIREE] CHSELR

Eleats
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X=5 ADSART=0 i} (FEIRIQBIEFEHITHISER) SRR

BixL(

25:24

Reserved

Reserved

23

AWDEN

RW

EHLE ERE,

BN ERERIZAL

0: ZIHEMEI

1: (ERERENIEI T

E: X2 ADSTART=0 Y (HRIRBLIETHITRIER) 7o
TR BIXLf

22

AWDSGL

RW

E—MNEESE A EEEEIE .

BT EFEMRIZAL, BILATE AWDCHI[3:0[iiIRE/Y
BB FRETEIEE R E SIS 1.

0: EFFBEE L{FEREEEI 1R

1: E—NBIE LEREENEI ] (AWDCH([3:0[EEHA
BiE)

iE: X34 ADSTART=0 i} (FRERIQBLIEEHITHIRIR) 7
TR BIXL

21:17

Reserved

Reserved

16

DISCEN

RW

IEEEHE R,

BIF TG ERNBERRZNAL, FeeEE I RESHE,

0: ZEIFiFEEHE

1: fFREIREEHER

A ETREREEREAFELUR I N FREIESUR, AIEEINRE
DISCEN=1 #7CONT=1.

¥ X ADSTART=0 A (HE{RRBEIEEHITHIER)
W BIXLA,

15

Reserved

Reserved

14

WAIT

RW

SRR,

G EMBERIZAL, [FeeE SRR,

0: ERFRIET X

1: SRR

i X ADSTART=0 A (H{RRBEIEEHITHIER)
TS BIXLL

13

CONT

RW

BRI,

BUANREMBRRZAL. MRES 1, BEZMUEER, &
WEBMARENS—BERERR,

eI RERRfEREIRESRTI N EREIEER; FINRE
DISCEN=1 #7CONT=L1.

iE: {NZ ADSTART=0 i (FE(RIRBIEMERITRIEER) 7
VP BIX AL

12

OVRMOD

RwW

HHEEE.

BUENREMBRZAL, EEXIEIHEENG.

0: HI#EHAKLERS, ADC_DR FHiF=:{rEIRE

1: HIFEKRER, ADC_DR BHFsai F—IRRIRERE
=R
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iT: {X3 ADSTART=0 i} (HRIRBIEFEHITAIER) 7t
PR BIX AL,

11:10

EXTEN[1:0]

RW

00

HMNERBR BN EEREFIIR MR,

S RZ ERERRZAL, SeFIRER AR S,

00: FEHIREMENIAERE (BFIEahEEIR)

01: LEFHARMEIRENET

10: REERE4IREAE

11: _EFHER TR AR EREmMa

iE: (XX ADSTART=0 i} (FRERIQBLIEEHITHRIRIR) 7
TR BiX LA,

Reserved

Reserved

8.6

EXTSEL[2:0]

RW

000

HNERIREMERE (X2 ADSART=0 if (IR BIEEHITAY
BEeHR) TR EIX L)

ZADE RS R BRI MRS
000: TRGO(TIM1_TRGO)

001: TRG1(TIM1_CC4)

010: TRG2(TIM14_CCO0)

011: TRG3(Reserved)

100: TRG4(Reserved)

101: TRG5(Reserved)

110: TRG6(Reserved)

111: TRG(Reserved)

ALIGN

RW

OERIST.

LG e NN ER Vb v e 2 =P P At s I

0: AXI5F

1: E333%

i X ADSTART=0 i (HB{RRBEIEEHITHIER)
TS BIXLL

4:3

RESSEL[1:0]

RW

00

PR BEZ NSRRI D PR,

00: 12 {1

01: 10

10: 8{if

11: 641

iE: (X2 ADEN=0 A eI RSB EIX L (3]

SCANDIR

RW

s 2yl

RN EMEMRZAL, EEERESIE R

0: ML (WEE 0 EiEi&E 11)

1: AT (MNBEE 11 EiEiE 0)

{X= ADSART=0 Y (HRRIRBIEMHITHIRERR) FOIFRIG

BiXL(,

1.0

Reserved

Reserved

12.4.5.

ADC RKHRJIAFF: (ADC_SMPR)

Address offset: 0x14
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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. SMP9 SMP8 SMP7 SMP6 SMP5

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

SMP4 SMP3 SMP2 SMP1 SMPO
RW RW |[RW]| RW |RW [RW [RW [ RW [RW [ RW | RW | RW [ RW [ RW [ RW | RW
Bit Name R/W Reset Value Function
31:3 Reserved - - Reserved
SRAERTEISERE,

B eI B EIZ N OEREIE x FISRAFRTEL,

000: 3.5ADC At #hEHA

001: 5.5 ADC Ret¢f/E]HA

010: 7.5 ADC Et${/EER

011: 13.5 ADC At$i/EHA

100: 28.5 ADC F$H/EIEA

101: 41.5 ADC FF§H/EIEA

110: 134.5 ADC RHf/EIHA

111: 239.5 ADC Rt$i/EHR

{X= ADSTART=0 i (FR{RISBIEMEHITAIEER) IR

HEXLEAL

2:0 SMP[2:0] RW 0

12.4.6. ADC &I JHE{ESFSS (ADC_TR)

Address offset: 0x20

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

Res. | Res. | Res. | Res. HT
RW | RW | RW RW RW | RW | RW RW RW | RW | RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. LT

RwW | Rw |Rw | Rw | Rw | Rw | RW | RW | rw | RW | RW | RW

Bit Name R/W Reset Value Function
31:28 Reserved - - Reserved
EHE TS EE.
_ HT[11.0] R OXFEF BAFETEE, EMENE NS RIE.
{24 ADSTART=0 Y (FRRIRBIEMDHITHIEEIR) SIFR
B BEIXLE(T,
15:12 Reserved - - Reserved
EE P EEHE.
110 LT[11:0] RW 0x000 BFaIhe, EMENE R ESE.

N4 ADSTART=0 R (FR{RISEIEEHITAIEER) IR
HBIXL(T,
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12.4.7. ADC BiEii#5Fes (ADC_CHSELR)
Address offset: 0x28
Reset value: 0x0000 0000
31 |30 |29 | 28 27 26 25 24 23 22 21 20 19 18 17 16
Se Ee Ee 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 | Re CE:ES (E:ES CE:ES CHS |CHS |CHS |CHS | CHS | CHS | CHS | CHS | CHS | CHS
S S. S. 12 1 10 EL9 |EL8 |EL7 |EL6 |EL5 |EL4 |EL3 |EL2 |EL1 |ELO
RW RW RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
i 12 (VCCA/3) iR {ERE
0: RFEFizEE
12 CHSEL12 RW 0 1: ERZIEE
X2 ADSART=0 B (FBRIQBIEMERITAIEERR) UF
BMSizI
il 11 (VREFINT) i%EH¥(#ge
0: RitHizEE
11 CHSEL11 RW 0 1: EhiziEE
X2 ADSART=0 B (H{RIQBIEEHITHIEERR) 01T
BHSizf1
B 10 (TS) IEE{FEaE
0: RitFizEE
10 CHSEL10 RW 0 1: EhiziEE
X4 ADSART=0 i (FRRIRBIEMERITRIEERR) RUF
BHSizfI
BEIEE
HHeIEC BRI, ENFIEIGEE
9: 0 CHSELX RW 0x0000 0: AEIHMNEIS X
1: EERMANIBE-X
X4 ADSART=0 if (FRRIRBIEMERITRIEERR) RUF
REBIXLA
12.4.8. ADC dataregister (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]
R|IR|IRrR|IRI|IR|IRI|IRI|IRI|IR]IR|IR|IRI|IR|IRI]R]I|R
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Bit Name R/W Reset Value | Function
31:16 Reserved - - Reserved
FEHREE.
15:0 DATA[15:0] R 0 ZAATRIER. ERERRIEERE RS RN T IS 7R,
HIERITTREAXTTH.
12.4.9. ADC BEEEMIASHFR(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
CALO CAP- | OFFSU | Res Res. Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
N. SUC C
R RC_W | RC_W1
1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CALSE | CAL- CALSMP CALSE | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
T BYP L
RW RW RW RW
Bit Name R/W Reset Value Function
Calibration flag, #xds ADC #/EIFFERHTT.
31 CALON R 0 1: ADC RUEIETEHTT
0: ADC REBEEREAZEN ADC
EARERSL
R~ ADC BEREREMI. BHE L KHE51E0;
CALON=0, CALSEL=0,CAPSUC=1: F®URE
CALON=0, CALSEL=0, CAPSUC=0: 3Ki#{{T CAPs &
30 CAPSUC RC_W1 0 CALON=0, CALSEL=1, CAPSUC =1: ADC CAPs B}
bv)|
CALON=0, CALSEL=1, CAPSUC =0: ADC CAPs /5%
i
i AE Cl1-Ce REREML], BEREMNRE—IR,
Offset BUEIRZSAL,
R~ ADC offset RUEEEMI. BHE 1, RHES1E0;
CALON=0, CALSEL=0,0FFSUC=0: ADC OFFSET &
K
29 OFFSUC RC_ W1 1'b0 CALON=0, CALSEL=0, OFFSUC=1: ADC OFFSET #f
FXZh
CALON=0, CALSEL=1,0FFSUC=1: ADC OFFSET &f
235
CALON=0, CALSEL=1, OFFSUC=0: ADC OFFSET &/
KW
28:16 Reserved - - Reserved
15 CALSET RS 0 Calibration factor selection
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Bit Name R/W Reset Value Function
BIHE( (£ ADCAL=0 ZHI, BIRIEZHI) , BHEE.
1: IZE CAL_CXIN HUE/ENRLZAIROESIE
0: 3%/ CAL_CXIN E| CAL_CXOUT RUIEER, GIRRER
ERPER=A 1%
Calibration factor bypass
BFERL (£ ADCAL=0 ZHI, BIREZRI) , BHEE.
14 CALBYP RS 0 1: B EMKELIRIZEE CALSET RIENMmHERE
CAL_CXOUT
0: BEFEIRESREIRE CALSET REHNHHERST)
CAL CXOUT
Calibration sample time seletion
RIBUTEE, BE calibration B9SREEMERHIRTEFEREAN
8
00: 14 ADC RJ$4/EHA
13:12 CALSMP RW 0 01: 2 ADC R#/EHA
10: 4/ ADC At$9EHA
11: 84 ADC A¢HfEEA
RERTECE SMP IEHREIK, WELEREEH, BiZzkE
SRR AR
Calibration RN, ATFEESERENRT
11 CALSEL RW 0 1: BOff OFFSET IARLME
0: RRE OFFSET
10:0 Reserved - Reserved
12.4.10. ADC ﬁﬁ%ﬁﬂﬂ{%
- 5 ©
I IR I = T I I S I - = B 1 BT B = B S B I (Y R
° & &
AD o) o 2 o £
o 2 58873«
W e
0 Re Res. I Res. s
x | 3| ad/ g g g g g -
02| wii S o o ¢ ¢
0 te
Re-
\Sf;‘l olo|o|o|o|lo|o|lo|o|lo|o|lo|o|o|o|lo|O|O|O|O|O|O[O|O|O|O|O|O|O|O|O]|O
ue
AD w S
Cl a) ¢l o o =
ER ?: 3 4 & R
Res. Res. w wl e
0 - s
« | 3| Re _
0| 2| ad r r
4 Wri w| w w
te
Re-
f'lztl olo|o|o|o|lo|o|lo|o|lo|o|lo|o|o|o|o|O|O|O|O|O|O[O|O|O|O|O|O|O|O|O]|O

ue
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Offset

BitWidth

Register

31
30

29

28
27
26
25

24

23
22

21

20
19
18
17
16
15

14

13

12

11
10

WO X o

AD

CR

ADCAL

Re
ad/
Wri

te

Res.

ADSTP
MSBSEL
ADSTART

ADDIS
ADEN

Re-
set

Val
ue

o
o

o

o

o

o

o

o
o
o

OO X o

AD

CF
GR

Res.

AWDCH[3:0]

Res.

AWDEN
AWDSGL

Re

ad/

Wri
te

-

=

-

=

s =
s =

Res.

| DISCEN

o

WAIT

CONT

OVRMOD

EX-
TEN
[1:0]

EXTSEL

[2:0]

ALIGN

RES
SEL[
1:0]

SCANDIR

Res.

s =

s -

_,
-

=

_,
-

-
-

s -

Re-
set
Val

AR X O

ad/
Wri
te

Res.

SMPO[2:
0]

,
=
=

Re-
set

Val
ue

O N X O

AD

TR

Re

ad/

Wri
te

Res.

HT[11:0]

-

=

=

-

-
-

-

-

-

-

-

-

Res.

LT[11:0]

_,
-

_,
-

=

-
-

_‘
—
=

Re-
set
Val
ue

o

o
o

o
o

o
o

o

o
o

o
o
o

0N X O

AD

CH
SE
LR

Re
ad/
Wri

te

Res.

CHSEL12

CHSEL11
CHSEL10
CHSEL9

CHSELS8

CHSEL7
CHSEL6

CHSEL5

CHSEL4
CHSEL3

CHSEL2
CHSEL1
CHSELO

s -

s -
s -

=
s -

s -
s -

s -

s -
s -

s -
s -
=

Re-
set

Val
ue

oM~ X O

AD

DR

Re
ad/
Wri

te

Res.

DATA[15:0]

-

-

-
-

-
-

=

-
-

ﬂ
—
=

Re-
set
Val
ue
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o O N~ © Wb < M N - O

o
i

Res.

o(0jo0j0f0O|Oj0Of0O]|O

0

0

—
—

13SIvO

- 3

0

N
-

™
—

CALS
MPI[1:
0]

-3

-2

T

dAg1vO

x 12

—

0

ST

13S7vO

x 12

—

0

91

LT

8T

61

0c

177

144

€¢

ve

14

9¢

L

8¢

Res.

ofojojojo0l0O|jOfO|jOjOfO]|O]|O

6¢

oNs440

x 1=

-

0

(013

ONSdvO

-

0

T€

NO1VO

0

1918169y

o 10x
<000

Re
ad/
Wri

te
Re-

set

Val
ue

yipimiug

1BSHO

O X< <
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13. LEE=E (COMP)

13.1. @&

AR 2 MEFLLEEE (general purpose comparators) COMP, 4352 COMP1 #1 COMP2,
XA MERATLMEARIRRIIRIR, tBAJLAS timer BETE—HEEA.

EEBRR Ay AR AN R -

B REIESHAE, FERIFERIVIREETHEE

m RESET

B S5%E timer By PWM HitHiZERZRT, Cycle by cycle AIBE At HIEIES

13.2. COMP FE4F1¢

B SNMURSEEUESNESERBA, LISSIRIERIBEILE

—  ZH&1/0 pin

—  HEiE VCC fli@id 9 ERMAY 15 MOEUE(L/16, 2/16 ... 15/16)

— WEPSEE[E 15V, 2.048VEL 2.5V, FHETSEREAY 15 NS EUE(L/16, 2/16 ... 15/16)
B EHALAIERER 1/0 B timer BRI TEALA

— OCREF_CLRZE4% (cycle by cycle RIEEftzH)

—  uE PWM shutdown B9RIZE
B COMP1 %] COMP2 aJLABERL window COMP

B 5 COMP EE-lfr=4aeH, RBIESHMEINFEER (sleep F1 stop &) AIMGEE (EIL
EXTI)
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13.3. COMP IhgEsiA

rs
13.3.1. COMP {EE
COMP analog COMP CTRL
COMP1_WINMODE -
COMP1_INPSEL[1:0] |
* < COMP1_FR[0]
VREFCMP WINVIODE COMP1_CSR{15] PAO/PAG/PBO/PB5S »ll
| . compiiNp| - COMPI_OUT >
! COMP1 INP1 e COMP1 QUT
PBZ% COMP1 INPO 4 comp1 COMP1 interrupt requﬁ
PAL[ ] > COMPIL_INM | - comMAT_ (to EXTI 17)
> CsR[49]
COMP1_INMSEL[1:0] TIM1_BK1
COMP1 INMO &\ B TIM1_Ocref_clr
pe1[ } = COMP1_EN > TIM1_Ic1
PAO COMP1_INM1 < TIM2_Ic4
r OPAL_EN <« COMPLHYST TIM2_Ocref_clr
TSVIN COMP1_PWRMODE[L:0] TIMi6_BK
< TIM17_BK
COMP_VCSEL »
VREFBUF ‘*
g [Huba ] dOMP_VCDIV_EN,COMP_VCDIV[5;0]
VCCA > /,}EJ‘ h
COMP2_INPSEL[1:0] |
VREFCMP »Y cov\:/rz out >
< COMP2_FR[0 a
PA3 [} COMP2 INPO_,, -FRIC] COMP2_CSR[15]
PAZ COMP2 INP1__, A
COMP2_INP2 COMP2_INP COMP2) OUT
PAS = > - i
r ” COMP2_IN CcomP2 & e COMP2 interrupt request
lcomfa_(to EXTI 18)
o]
COMP2_INMSEL[1:0} TIM1_BK1
TIM1_Ocref_clr
TIM1_Ic1
oaz [} COMP2_INMO TIM2_Ic4
COMP2_E TIM2_Ocref_clr
PB3EF'|: COMPZ_INML_,, < TIM16_BK
TIM17_BK
OPA1_VIN

13.3.2.

CoMP ERFIMERES

13-1 LIRS ERIIERE]

FRVEELIRESHIARY /O, WJRTE GPIO Bif7es -PiEc EREIER,

M ETLATERERIERERISZHM timer BRI, XZILATER:

]
]
B EFUERTEAGER

EERIEMAR, PWM ESHIES shut-down
{#F§ OCREF_CLR #J\HY Cycle-by-cycle FBifiiziHl

Lk eI LUBIS7E GPIO BYRTIEINEE (alternate function) JEZZ! I/0 pin,

AILAESMBER R BREE R . TRER 7 =Rt EEA 1P RIXR.

% 13-1 COMP f=HRE =i

COMP1 out

COMP 2 out

TIM1_BRK FZE{FEE

TIM1_BRK FZ{$8E
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COMP1 out COMP 2 out
TIM1_OREF_CLR {sg¢ TIM1_Ocref_clr {#8g
TIM1_IC1 jBiE{ERE TIM1_IC1 iBiE(FaE
TIM1_ETR {588 TIM1_ETR iBiE{H8E
{E79 EXTIL7 M N\SE{HI%EE YE79 EXTI18 NS I%EE
HHZ) PB3 HIHE PA2
13.3.3. COMP E{:FRdth
COMP tEIRE TN R :
1) PCLK (APBclock) , BR&ZmELRTEh
2) COMP Bf##h, RAFEHILLRSMHERIEE (EIMERSITFRES. IRTERIBERSE) AR,
AJiEEE /9 PCLK, LSE 8¢ LSI, HFELE stop B\ N LIERT, 1% LSE &3& LSl
R
COMP #HIRHNENESEE APB ELREF] COMP HEHAREE IR
1)APB £1iI, FiF COMP HZeEEI
2)COMP IS, AT RILRSmEERE (RIMENITFEE. IBERBIRE) NS
34 RCC_APBRSTR2 FRIER/SE(FRES, COMP &k PRESETn #1 COMP_RSETn (SE#4%E
fiL,
13.3.4. [LEERHIRE
tiResaILIAEZSNAE, fIINERIERERP. YTFEREREETETXRNNA, FERR
fERAYETFRRI5I0F0 PC (program counter) JRELEY, EUIERAIRIEARERNS.
Hltt, HRESEHIFPASSFesal LMESRP (RIE) .
WMREFRIE5ERL, COMPxX Lock (VEWER, 1, IX{FEEBNSHEFERLTMRIE, BIF COMPxX Lock
fiL,
S{RIP B0 RIS HE S SR,
13.3.5. Window LbB:ES

Window PR =ERIMF R I RINE R SRS HRETEA.

BILAMERR MR B window EEiRER. #UmAIRIFBERFEZZF MR non-inverting
(+im) BN, SEEMREEDBIEERFRMREEH inverting BN (-4h) .

BT E8E WINMODE fi, RILUSEE LR non-inverting (+iI i) EZEI—EE, BIHE—

/0 pin HI1EF.

HlanteiRes 1 B9 WINMODE #(& 1 BY, HUIRSSRIIERBARIFEAN COMPLINP, = WINMODE

WiE ORT, EUEBEMIIERMNIIEIEAN COMP2INP, XA LAZE— 10 B9 pin i,
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COMP1_INN_SEL

AN
'Y
COMP1_INN =
- - — COMP1_OUT
COMP1_INP _— -

<

COMP1_WINMODE

COMP2_INN_SEL
AN

'Y
COMP2_INN >
- — COMP2_OUT
COMP2_INP + -
VREFCMP AR
COMP2_INP

13-2 window comparator

13.3.6. (RINFEER

B Sleep Mode: XJ COMP Fog/lg, LUARESFRraTLUFIREFIBE Sleep &,
B Stop Mode: X COMP G/, HYERESHMAILAFEIREZIERH Sleep & Stop &=,

13.3.7.  LERERIRIR
MRS TIFRGEES, RBRRNAHRHINRSES, (FFIRRER, WRBRE

YR IRZARBKEE/NT FRX.FLTCNT[15:0iRERTBIRIESS S E AT LABIIEER. SEIEEFIRiRisER,
NE =R RAV N (S SHER.
IR IRE COMP BiRATIAE), FFRUSIKERERTE COMP_EN {E8ERTTTAL.

IR REENT

COMPEN

FLTEN

B |_|
e — e

— il — — P M
LI ) I 8]

B IED
T

Vs B S [F] FFLTONT 75 7 2% B B AL DR E , Wl JSZHR) ) D9 (FLTCNT+2)T

& 13-3 LLIEEIER

13.3.8. COMP Hilth

thaRERtE 7R B N ERERE R EXTI $#£4)2% (extended interrupts and events) . &R HA IS
B9 EXTI line, FHEEGSF=4 PMTsE B4, HRIAVLEIEAEMNETHFERIMREE, FME SS I NVICE

B,
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== [-1-]
13.4. COMP H1F28
13.4.1. COMP1 EHIFIASZHFR(COMP1_CSR)
Address offset:0x00
Reset value:0x0000 0000
31 30 29 28 27 26 25 [ 2423 [ 22212019 18 [17 ] 16
Re | COMP TIM_EXTI O | Re | COMP_V comp Re ;VI\\/II Re
s. | ouT | UT.SEL |s. | CSEL VES'V COMP_VCDIV[5:0] s. | op | s | RRes
- E
R RW RW RW RW RW
15 14 13 12 11 10 9| 8] 7[6]5]4]s3 2 1 0
PO INPSEL][ CO
LA Res. Res. Re | WINMOD Res. . INM.SEL[ Re | Re | Re | Res | Re MP1
RI S. E 1, O] 1:0] s. | s S. S. EN
TY -
R
W - - RwW - RW RW RW
Bit Name R/W Reset Value Function
31 Reserved - - Reserved
COMP1 R
30 COMP_OUT R - ZAIRIE, BRET COMPL EESHRIIERII®
HERYE,
COMP1 &itH | TIM/EXTI 51,
- AR A
29 TIM_EXTI_OUT SEL RW 3 0: FREZITEK, ana_out EIEHHHEI TIM/EXTI
1: EEHEE PAD £EBY comp_out & HF
TIM/EXTI
28 Reserved - - -
VREFCMP reference source selection.
VREFCMP is enabled by VREFINT_EN.
27 COMP_VCSEL RW 0 0: VREFBUF
1: VCC, VREFINT and VREFBUF is not available at
COMP_VCSEL=1.
VREFCMP voltage divider enable signal
26 coMP_VR'V-R' RW 0 High means enable VREFCMP voltage divider
COMP1,COMP2 45 Ei%##;
000000: 1/64 Vref
000001: 2/64 Vref
25:20 COMP_VCDIVI[5:0] RW 0 000010: 3/64 Vref
111110: 63/64 Vref
111111: Vref
19 Reserved - - Reserved
COMP1 IFEETIEE
YR T IOFEFIR L TSRAY COMPL AUEE
18 PWRMODE RW 0
0: High speed
1: Medium speed
17:16 Reserved - - Reserved
COMP1 s
15 POLARITY RW 0 RIS
0: AxME
1: &M
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Bit Name R/W Reset Value Function
14:12 Reserved - - Reserved
COMP1 window mode enable
0: without window mode, COMP1 positive input is
11 WINMODE RW 0 COMP1_INP
1: windows mode, COMP1 positive input is the
same as COMP2 positive input
10 Reserved
COMP1 positive input select
00: COMP1_INP<0>:PA1
9:8 INPSEL[1:0] RW 00 01: COMP1_INP<1>:PB2
10: VREFCMP
11: reserved
COMP1 negative input select
00: COMP1_INM<0>:PAO
7:6 INMSEL[1:0] RW 00 01: COMP1_INM<1>:PB1
10: TS_VIN
11: reserved
5:1 Reserved - - Reserved
COMP1 {8
REEEA S (MIRISBHENE)
0 COMP1_EN RW 0 .
0: Disable
1: Enable
13.4.2. COMP1 iEiESFER(COMPL_FR)
Address offset:0x04
Reset value:0x0000 0000
31 | 30 | 290 | 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

31:16 FLTCNT1 RW 0x0

FUIRER 1 RAFISRITENES

SKAERTEH/9 APB B LSI 8% LSE, IERITEEREE. X
BEOREOREERATEER, ER—Edad.
FEETHEEEA=FLTCNT[15:0]

15:1 Reserved - - Reserved

0 FLTEN1 RW 0x0

ErRs 1 BRI E

0: FIFEEFIEIRTNRE

1: {EREENFIRIRINRE

iE: ZATE COMP1_EN 79 0 By &

13.4.3. COMP2 {ZHFIIAESFeE(COMP2_CSR)

Address offset:0x10
Reset value:0x0000 0000

31 30 29 28 | 27 | 26 | 25 | 24

23 21 | 20 | 19 18 17 16
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Re | COMP_ TIM_EXTI_OU | Re | Re | Re Re | Re | Re PW Re
Res. RM Res.
S. ouT T_SEL S. s. | s. S S. S S.
ODE
RW R RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PO
LA Re | Re | Re | INPSEL[ | |NMSEL[ | Re | Re | Re Re | €M
Res. Res. ) ) Res. P2
RIT s S. s 1, O] 1:0] S. S. S. S.
Yy _EN
RW - - - RW RW RW
Bit Name R/W Reset Value Function
31 Reserved - - Reserved
COMP2 iR
30 COMP_OUT R ZRIE, BRMT COMP2 & IRkitEENHH
FP,
COMP2 &l TIM/EXTI 38E3%,
29 TIM_EXTI_OUT_SEL RW 0 0: FREZTYEK, ana_out EFEEHIHEI TIM/EXTI
1: EEHHE PAD LAY comp_out EIHE TIM/EXTI
28:19 Reserved - - Reserved
COMP2 IHFERT LR
R T AR FO R TISRAY COMP2 BUIRE
18 PWRMODE RwW 0
0: High speed
1: Medium speed
17:16 Reserved - - Reserved
COMP2 #RiHisksE
REEAE (NRKBHEBIE)
15 POLARITY RW 0
0: FAxM
1: kA
14:10 Reserved - - Reserved
COMP2 negative input select
00: COMP2_INM<0>:PA2
9:8 INMSEL][1:0] RwW 0 01: COMP2_INM<1>:PB3
10: reserved
11: reserved
COMP2 negative input select
00: COMP2_INM<0>:PA2
7:6 INNSEL[1:0] RW 00 01: COMP2_INM<1>:PB3
10: reserved
11: reserved
5:1 Reserved - - Reserved
COMP2 fsEgE(i
PHEEAE (NRSEHIE)
0 COMP2_EN RW 0
0: Disable
1. Enable
13.4.4. COMP2 jEilEFa3(COMP2_FR)

Address offset:0x14
Reset value:0x0000 0000
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31 | 30 | 29 | 28| 27 | 26 | 25 | 24 | 23 | 22 | 21 [ 20 | 10 | 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
Bit Name R/W Reset Value Function
LUiRes 2 RIFISRITEEs
SKEFRTER /A APB B LS| 8% LSE, JERITEERRE. X
31:16 FLTCNT2 RW 0 e o
FEOREOAZIERITEUER, SR,
SEETHEUERR=FLTCNT[15:0]
15:1 Reserved - - Reserved
LUiRes 2 FISiRThEEEcE
0: ZIFHFIEIRIEE
0 FLTEN2 RW 0 o
1: (FREEFIRIRINRE
¥ ZALRE COMP2_EN 79 0 P&z
13.4.5. COMP S{FRME
B
o it
ff | W | Reg
s|i|iste | & 3 ¥ K & & I Q Q & Q S & 5 & & I G N I S o o | o v ¢ o «f A 0
e | d r
t|t
h
o = =) =
= | w | = CE: — — =
co 2 5l g o = > e - o) i o &
MP ©l ol ¥ § 3 o a z o 4 s o
1¢C ol _| | = = o < = =z =z a8
SF gl 3| % S a' ol 2| ¢ ) Zl o o %
0 SR & 8 n 3l % g e S g ot Res. zZ| 8 % % Res. 3
x| 3 s ©l 3 8 a 0 o}
0| 2 = o o
O | I— I | I | I—
Rea
aw r r r r r r r r r r r r r r r r r r
rite w W| wW| w W[ W[ W[ W w w w W([ Ww| w w
Re-
\S/Ztl olojolo|lo|o|o|o0|Oo|O|O|O|O|O]|O ololo|o|o|lo|o|o|o|o|O|O|O|O|O]|O
ue
CO E
MP
1F FLTCNT1[15:0] E
o R Res. L
X 3
01 2 Rea ]
4 dw r r r r r r r r r r r r r r r r r
rite W[lW| W| W| W| W| W W[ W[ W[ W W[l W[ W[ W w w
Re-
\S/Z‘I ololo|o|lo|o|o|lo|lo|o|o|o|o|o|o|lo|o|lo|lo|o|lo|[o|o|lo|o|of[o|o|lo[o]|o]o
ue
Z
2 o
S i 5) 5 8
co 8 5 8 E =, = %
o M ls? S Z 4| 3 0
x| 3|55 ] g 3 & gl 4 | o 2 2 @
12| SR & g & Res. Zl & | & Res. z z 2
0 =
'_
Rea O ] ]
aw r r r r r r r r r
rite w w w W|[l w| w w
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FLTCNT2[15:0]

3 Rea
d/w
rite
Re-
set
Val
ue

AP XO
N
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14.

14.1.

14.2.

RREGENSE(TIML)

TIM1 @7

= timer (TIM1) B 16 (AFCI4RIZD IR BRI EESERN. BIUSBESHIEER,
B8iF: BAES (AR T KENE, SEFERERE (@HR. Bl PWM, w3
BARELN PWM)

BRI BN BT LAE FAERT 88 0 4Mae ] RCC Ad$hishloa3hes, NP BIZMRIEE. 3K
timer (TIM1) FIEA (TIMx) timer @F£MYA, FAHEAHITRE. WBAITLARSEXE,

TIM1 EZ451%

16bit (A £, M TFEEE LA TRBMNERRITEER
16bit FI4RIE SRR, FCIFRITHERRRAYRTFISTERIT 1 B 65535 RISHR (on the fly)
ZiX 4 MRZRYEE

— BARER

— iR

— PWMFE (A5EEHOTHE)
—  EpkiEzUEit

SEX A AT JmAERI B A NaT

(ERINRE STz HIERS R0 ERT 2R ELERIRIS FR S
BRI, M SIEEREER, TEHIESES
MEBMAT LIS ENSRIEHESENSEMLREHERRE
SR LA TSR

— B AL aTad, ARt (EBEREEERINRRMA)
— MRS

— BAfEE

— R

— HNEEA

HHEETR (IEXR) JmiSsstaERRIE/RE TR
R NEASMNERRSSTEE AR E TR
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ETRF Trigger TRGO
ETRP Controller "
To other timersor
] ETR Polarity selection & edge Input
TIMX—ETR[ detector & prescaler filter Tal DAC/ADC
ITRO ITR el Slave
TRl ——————» | IR ] TRC TRGI Reset, enable, up/down, count
ITR2 ————————— > —— Controller
IMR3 ————— > T11F E
»

l XOR T TUFPL Gy Yy ccu ,, TIM1_CH1
Input filter & IC1 IC1PS - OC1RE Output
TIMxﬁCHl[] I > edge detector |Ti1rp) —> —Pl Prescaler }—P{ +CCl register }—q DTG [ .| control M TIM1_CHIN
TRC
|
TI2FP1 > Ay, 2y {1 TiM1_cH2
T12 Input filter & [T12FP2 IC 1C2PS - C2REF| Output
TiMx_cH2 [} > > l H
- [_J edge detector > —?} Prescaler CC2 register DTG control N [ TIM1_CH2N
TRC —» +
cal _y | caal [ ] TiM1_CH3
13 TI3FP3 Y l = =
i IC3 C3REF
TIMx_CH3 [] »{ Input filter & —bl Prescaler IC3PS CC3 register H DTG Output
edge detector |T|3Fp4 control { ] TIM1_CH3N
— | x
TRC |
CC4l
Input filter & T iC oy o " oon oc
TIMx_CH4 nput fiter Ti4FP4 > J}l Prescaler IC4PS CCA register OCARFF Output { ] TIM1_CH4
edge detector control
TRC —»

TIMx_BKIN[ ]

Internal clock(CK_INT)

mode
TI1FP1 Encoder
TILEP2 Interface

REP
register

Repetition
counter

ETRF

Polarity selection

Internal break event sources

14.3.

14.3.1.

14-1 BRIEHERRIRITEE

TIM1 T)gefER

RIE&TT

AREERIEHENSNEERSRD = 16 A THEINSHAXNB RS T 7. XNTEEEY
PAR Bt Mt EEEm LA TXETTE. it e e s SREs o S 2,

TS, B S ERMO RS Fes I LIBHRKEES, AMHETHESREETES AR,

B EBTTEE:

B RS FEE (TIM1_CNT)

B pmETFEE (TIM1_PSC)

B EHaEESFRE (TIM1_ARR)

B EEIHHEFSR (TIMI_RCR)

BalEBHFREMTEEN, SNEEENERHFFRE NS FE. RIBE TIMx_CR1
BFeaPRIBMEETRE RN (ARPE) RIRE, S SFRNNSRZASESRNENRS
% UEV IMEEEIR FHfFes. SiHEEATI LEE (M TESRMS) 734 TIMx _CR1 &
FeaPRY UDIS U TF O BY, PB4, EMRSEMHaILIRRET=L,

THER R SRS AURTFhiaIH CK_CNT 3Kz, {NZHIRE TiHEIEs TIMx_CR1 H1FaaaIIT4iss(tae
fiI (CEN) Hf, CK_CNT A BEH.
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14.3.2.

TR, mIRET TIMx_CR 25178809 CEN U— M THERAS, TTERES AT

b 2GS

T 3ies A LIS EKERAYRTEPI% 1 B 65535 ZIARIERED . BRET— (£ TIMx_PSC &
BRRY) 16 (USTFRREHIRY 16 (ites. EARNMEHSFRTEE TR, SRS TRIHEE.
TR SRERASEME PR E RS A E SRR HERA.

TEGHTEMSM=RETE, EXHEESEHaImF.

c_psc RN
CEN
Timer dock = CK_CNT uUUUUUL I T T T
Counter register F7 F8X FO XFAX FBX FC} 00 01 02 03
Update event(UEV) T
Prescaler control register 0 b/ 1
Write a new value in TIM1_PSC
Prescaler buffer 0 1
Prescaler counter OANLTAOALTAONIAOAD

Bl 14-2 HMORRSEUN 1 T2 2 B, THEERAIES TR

c_psc R nnnn
CEN
Timer dock = CK_CNT JuUUULl [ I
Counter register F7 F8 )X F9 \FAX FB)X FC 00 01
Update event(UEV) T
Prescaler control register 0 b/ 3
Write a new value in TIM1_PSC
Prescaler buffer 0 3
Prescaler counter OANLTAZABANONTIA2A3

14-3 B RERAISEHN 1 TF 4 B, THEEERIFE
THAERRT
14321 FLitsiEs

[ LIS, 2M 0RIBEEEERITERS, AEXM O BRI, ArE—MHEriatE

.
MRESTHIEBMER, WEDLHESRESIUR (NESHHSEIRE) 5 mEEHSE. &

W, EEMTHEEHN, FEEREG.
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£ TIMx_EGR FHZEesh (BT A A S E FERMERIEFIES)IRE UG (BRI — &S
1%,

RE TIMXx_CR1Z5#Ze8HPI UDIS iz, AILAZEIEEFE M, X LB RERTEESFaaFEA
HENENR 757, £ UDISBEE R, BAEENmSE M. BEXE, ERZ=4EEnhs
HES, IHEESMRIE0, FRTRSIRESANTEIEES OB IREHIEEART). tih, MRIRE
7 TIMx_CR1 FHfFas+ ) URS [(EFEEHIFK), RE UG (E~E—1NEHSM VBV, BEHR
IRE UIF iR (RIARF=EE)., XEA T ERTRRMED NakRITEEST, R =4S HFIREA kT,
LRE—NEHREMUR, FTENSESRHNET, BHRRWKIE URS A)IREEFIFGMAL(TIMX_SR
BFEsHaY UIF i),

m ESITEEHEERINEN TIMX_RCR HFEHNEA.

B EEE FEERS W ENE AT FEME(TIMX_ARR),

B FSIREERIE P KA E NS Z 7 eahE(TIMX_PSC HEFEMNAEA).

TELH—LEIF, 24 TIMx_ARR=0x36 Btit+ e ERERT AR FRISHE,

o _psc vty e Uyl

CNT_EN ‘

Timer dock = CK_CNT IRIRR NN R ERERERERERED
31 )(32)(33)(a3)35) 36/ 00/ 01 02)03)(04) 03} 08) 07
Counter overflow H
Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Bl 14-4 THEsAI P, RBRRITH IR 779 1

oK psc Jubyiiyruuugyyl

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ
Counter register 0034 0035 0036 X 0000 0001 X 0002 OOO3><:
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Bl 14-5 1T =R PR, AERRTHR D REF 9 2
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CK_PSC m w

CNT_EN ‘

Timer clock = CK_CNT ﬂ H H ﬂ
Counter register 0035 0036 0000 ooor )
Counter overflow W
Update event(UEV) H

Update interrupt flag(UIF) ~

14-6 IH=RRTFRE, PERETHPO SRR F /o 4

oK _psc iUy gy Uy

CNT_EN ‘
Timer clock = CK_CNT ﬂ H ﬂ
Counter register 1F 2d

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

14-7 THERRT R, REBRT O SREF A N

o psc T e gy
CNT_EN ‘
Timer lock = CK_ONT HuuUyiuvuu Uy Ul
Counter register 3

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

Write a new value in TIMx_ARR/

&l 14-8 IH#=sATFE, = ARPE=0 RIRIEFEH(TIMI_ARR [RBTERN)
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o bse JURRNRRERERAREnRaRnREAERE]
CNT_EN |

Timer dlock = CK_CNT yuuuruyubduuyguyl
Counter register FO_)(F1)(F2)(F3)(F4)(F5 00/ 01) 02)03) 04) 05) 06/ 07)
Counter overflow [

Update event(UEV) [

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36

Pal

Auto-reload shadow register F5 36

Werite a new value in TIMx_ARR

B 14-9 IH4EEATFE, 25 ARPE=1 RIMIEFHZHFRENT TIML_ARR)
14.3.2.2. BATHHUER
B THEEDS, THREEMNBEEIERAYE(TIMX_ARR FIRAE)FHARE FitEEl 0, AREHRFFHENES
EHNERATTE, FrE— M mTahE,
MRFERATESITEEE, BRATTEER, HEEEMNBHESAE(TIMX_ARR BAZE)FRE T
El 0, RAEEHFENENESBNER T, HEE— MR FaHEH,
MREATESITEES, BAFFHSHUVEVEER NS ZriENES IS FesnEmn—
(B TIMX_RCR+1) BASF4E; MNRLEFEHESITEES (B) TIMX_RCR=0) , BPABIKITECT
AR EHE . £ TIMX_EGR HFss (B AR ek & EAMEEHIER)IRE UG I, 1B
AR L= — N B S,
BITIZE TIMX_CR1 %5778 UDIS i, BAILAZEILEFEM; XA LIRS AR S FeehE
NIERN S 51788, £ UDIS (I#fiiE ‘0" ZRIAST4EHEM. BEXE, ENZ=4E
FTEMRT, TGS NENSEIESINEESEHARITE, RIS AEENPANTEES 0 (1B
DIRREAZ), L, WNRIZRET TIMx_CR1 2577287 URS U(EREFNEXR) , RE UG (\DEr~
H—NEFHSBM UEV BRZE UIF inEEARF=EFEF] DMA BK), XEATERERERIRSE
HFHBERRITEIESAT, RIS = ERFNRERUT.
SREFFMEMHE, MENSFREBEEN, FEGRRE URS (ANRE) EFRESAL(TIMX_SR H17:%
FRY UIF f)ERIRE. AEMSH(VEV)ZER MmREARIFEENESIH S EREN—
(BP TIMX_RCR+1) BtARF=4E; WMRIKEFERESITEES (B TIMX_RCR=0) , BPABIKITET
HEPRTTEEIEM. 7 TIMXx_EGR HZesP (B G A SRS (FERMELEFIES)IRE UG i, B
BRI LA E— N E S .
BITIZE TIMX_CR1Z5/ZE8HHI UDIS i, RAILAZEIEEFEM; XA LR ERTERSFERE
NF{EREHE 7557788, £ UDIS Ui '0' ZHIASFEEHNEM. BMEXEE, ENIZ4ER
WM, ITEENSNSRIENINBEETRFAITE, RO MEEANIBATEE S 0 (1B
DIRREAE), sk, SNRIRET TIMx_CR1 FHFEaFHI URS IEEEFEXK) , 8E UG (itEr~
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E—NEFHEE UEV (BRKRE UIF inS(BIAF=E BN DMA B3K), XEN T ERERERRE
HFERRITEEEET, RRTTEE TR,

HREFENSEMERT, TERISFEMEER, FEGRE URS (IRNRE)EFMREAL(TIMX_SR 51788
Y UIF f) R &,

m EEITHEEHESN TIMx_RCR FE8BFHIRES

B SRR R T R INE ST E B (TIMX_PSC F178309(8).

B SEINEMIIESEREEENATEERE(TIMX_ARR HEFHEFHINS).
T BESEITEEERAZAERT, BT EAEEmENE,
PAT2—LE24 TIMX_ARR=0x36 B, ITEIESEARRRTERE FRYRIEGIF.

o _psc vty e Uyl

CNT_EN ‘

Timer dock = CK_CNT IRIRR NN R ERERERERERED
Counter register 05 _j0a) 0302} 01 00} 36) 35 34) 33) 32( 31 30) 2F)
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

14-10 HH#ESRIFE, AIBRRTEPOSREF 0 1

UuivuuUuuyyl
CNT_EN ‘
L T T T T
Counter register 0002 0001 0000>< 0036 0035 X 0034 0033
]
[

Update interrupt flag(UIF) ‘

14-11 THERASFE], REBRIERODSREF7 2
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CK_PSC m w

CNT_EN ‘

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

Update event(UEV) H

Update interrupt flag(UIF) ~

14-12 (HEIEERTFE], WERRTERS SRR T 4

oK _psc utuuvyu gy Uyl

CNT_EN ‘

Timer clock = CK_CNT ﬂ H ﬂ

Counter register 20 1F

Counter overflow

00
/
Update event(UEV) ﬂ

Update interrupt flag(UIF)

14-13 IHH=ERIFE, AIEBRTEROSREF9 N

o psc JTUUUUUUUU Uy Uy
CNT_EN |
Timer dock = CK_CNT UUuUUUUy Uy
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

14-14 LRI, SiRA AT ERsAT RISt
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14.3.2.3. HRIFER (BL/ETiHEE)
FEpOSTHE, TR O FHATHEEIBEhINERIE(TIMX_ARR F1788)-1, FE—MTHEESHSE
=4, AEETHEE 1 HEFE—MTEEE TGRS, AREM 0 FFRERTE.
FROSFHEIE TIMx_CR1 Z788RY CMS A& T 0 IfA. BERREABDERE, BHtl
RAWIRESIEWER, & M TFHEET (PORIITHEL 1, CMS="01") A LitEET (PRIISFER
2, CMS="10") A LA (FoydFF&E 3, CMS="11")
AT, FBESA TIMx_CR1 I DIR A, CHEGEHFHIERHSRIITEE.
A LSRRI ERIERIHE RS = B RS, BeTLUBIE (e (E R MR HIES) IR E
TIMx_EGR FHZesHM UG IF=EE#HEH. RS, THESEHMM 0 FHATTE, MRS BERM 0
FF&THEL.
IRE TIMx_CR1 Z/7285#Y UDIS (IaTLAZELE UEV S, IXEE ARG IR SER T BN
ENER Fafres. B UDIS (#iEH 0 ZRIASFEEHNEM. A, HEEMISRESEIE
ENEMNEAE, 4aEm Esm i
ItAh, WRIKET TIMx_CR1 7725+ HI URS f(EEEHEK) . ®E UG iS4 — 1EhEk
UEV {BRNRE UIF in&(BIAF=4rhllT), IXEA T BRRERERRE M HEMRITEEIN, B4
SRR
SREFHEMHE, TENSFREEEN, FEGRRE URS (ANRE) EFRESAL(TIMX_SR H17as
Y UIF () B .
B EEITHEHESN TIMx_RCR HZEFHIRNS
B FDSRESAYE RS INE TS (TIMX_PSC FHF28)RI(E.
B SERBMINE ST E T AT EE(TIMX_ARR FHiFse+ RN

E: MRERNHEEEEEMmEEN, BNEREBTTSBRERANZEWEN, BT

RS R TRERRE (RS I FRYE)

o pse Jutyuvtuddudduyl
CNT_EN |

Timer dock = CK_ONT JUERRIERRERanRupapupunnlEd
Counter register 04
Counter underflow [

Counter overflow [

Update event(UEV) | ] N

Update interrupt flag(UIF) |

14-15 TH40ERATFEl, RBBRIFROSREF79 1, TIMX_ARR = 0x6
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o psc iy iuuyyl

CNT_EN

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

[

Update interrupt flag(UIF) ‘

14-16 LHEERATFE, PIBBATSRSAEF79 2, TIMXx_ARR=0x36

oK _psc i UL U

CNT_EN ‘

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

Update event(UEV) ﬂ

Update interrupt flag(UIF) .
Note: fEoverflow = E UIFH, 1 [a] X 5545 283 #5203 4 8

14-17 HEERRT B, AIBBRTETSREF79 4, TIMXx_ARR=0x36

oK _psc uiuuvuu gy Uy

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ

Counter register 20 1F

Counter overflow

Update interrupt flag(UIF)

(o )
Update event(UEV) ﬂ

14-18 LIRS E, AIBRATERSAEF/9 N, TIMXx_ARR=0x36
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14.3.3.

o bse uduuyuudduL oyl
CNT_EN |
Timer dock = CK_CNT UUUUUUUyyyy
Counter register 06

Counter underflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Wl

Auto-reload shadow register FD 36

Write a new value in TIMx_ARR

] 14-19 HHREERIRFEl, ARPE=1 BIUESREAGTEE TN

oK psc uuuurudue Uyl
CNT_EN |
Timer dock = CK_CNT uuuuyuuuuyyyy
Counter reister F7

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Wl

Auto-reload shadow register FD 36

Write a new value in TIMx_ARR

B 14-20 THERATFE], ARPE=1 RSRUEHTE A (HEREREH)
ESitEEs

FEBTHAT X FIHSBEAL. MRS NEFIAREN, SR HREESIHRET
UTATLE, XBREFE PMW (SSERERA,

KEWEIES N RIHE S T, SERATRERSTRCEINTEEE (TIMX ARR Ha)
EHASEE, TIMCPSC TERSTFE, OIS FIMINILRETE TIMX_CCRx) , N
£ TIM_RCR EEIHB 1701,

SRS PR TR AR

S TR A A

N TSR TR
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B FROSSRE T ER EIET ISR AT

BXFERET PWM RIS ATEIREIHAGL 128, {EEREBES PWM EHA 2 XREFH G, EHR
SSFER T, EARFEENTRN, MRS PWM BRI RIFHT XL RS FEE, NSRS RSN
2xTck,

ESITHEEEMMNEN, ESEEIEMH TIMX_RCR HEEMNEEN. SEMBHHREGSE (B
FIRE TIMx_EGR HH9 UG i) siEBEEEHRIMEIIESIRE 4, NWACESIHEENERS D,
MVBEIREEHSEM, FHHE TIMX_RCR HEesHHASHERNZESITEES.

mewcso Wy o pAAPAEAEE P AR AL P

H FY FAFAFAES R S N R S SR
e AR N A A A R
L O N R N N R R

TIMx_RCR=3 andre-

synchronization UEV ~ —s— T T T T T T T T T

counter-aligned mode Edge-aligned mode

upcounting downcounting

NN AL NN
ANAAA - T NN
NN AL NN

WAL NN

By SW By swW By SW

Update event: preload registers transferred to active

VBV —> registers and update initerrupt generated
B 14-21 FEEL FEINERNOIF, K& TIMx_RCR HIFHFRIRE
14.3.4. BIEhiE

THERRRYAT ST LA LA SRS SRRt -

B 9EBATER (CKLINT)

B SMERATERMETC 10 SMNEBRIANG B

m HNERETEMET 20 SRR ETR

B REEMARA (ITRX) : EA—NENSEAB— N ENSNMOIMES. flul, JLRE—
TERTESE Timerl {E95— 1 ERTESE Timer3 BT RES,

14.3.4.1.  PIEBEIEHIE (CK_INT)

ANRMETFEHISEMEELE, W CEN, DIR (TIMx_CR1 Z1788) 1 UG {i (TIMx_EGR Ff7s8) 2

B FREREINL, FEREEBRMEIENR. RE CEN FESK 1, D SRESAYATEN 5T H I EBRRT £

CK_INT $24i,
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o rse Tyt vy Uy

CEN=CNT_EN |
UG ]
CNT_INIT [
Counter clock = CK_CNT = CK_PSC ﬂ_r[m
BB EE R EEE

B 14-22 —fgtez{ TSI, AR MEFA 1

14.3.4.2.  4MERRTPhEIRSY 1
2 TIMx_SMCR Z7=509 SMS=111 Y, IR #ES . IHEESTLAEIEEB NGRS EFHAET
EATHEL.

TIMx_SMCR
TS[2:0]
TI2F§ or%
TI1F
ITRx Oxx 5 or% Encoder
] mode
TILED | oo fr . ek
xternal cloc
‘o TI1FP1 TRGI
- TI2F_Rising 0 101 mode 1 CK PSC
CH2) Filter deteiteor TI2F_Falling — 22 110 5 Externalclock [ >
2 1 ETRF ETRE ernal cloc
111 E— mode 2
ICF
30 CK_L Internal clock
mode
TIMx_CCMR1
ECE SMS[2:0]

& 14-23 TI2 FNERRTERERESIF
flan, EECEITEESE T12 AR EFHAER LIS, ERTYIEER:
1.AB2E TIMx_CCMRL1 25{F88 CC2S=01, {#E5E@EE 2 &0 T12 BiNimA_EFE;

2.BcE TIMx_CCMR1 ZFFsHY IC2F[3:0], EEMNIEKRET R (WRAZTEIRKSE, REF
IC2F=0000);

3.BCE TIMx_CCER 77880 CC2P=0, & EFEHRIM;

4.FRE TIMX_SMCR Z7728/ SMS=111, & ERTEE AIMERATEMER 1;
5.BC& TIMx_SMCR /788910 TS=110, &E TI2 {ERMEENIER;
6.128 TIMx_CR1 Z577=8/ CEN=1, [Salit#kEs,

xR AREAR, FLAAEENEHITHRE

S EFRHIE T2, HEERTE—R, B TIFIRESHIRE,
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£ T12 B EFHEFITHRERSEPRT P Z [BRRERY, BURTE T12 MINRAYEHREILS K.

2 I L
CNT_EN \
Counter clock = CK_CNT = CK_PSC B N
Counter register 34 35 36
TIF [
/v /
Write TIF=0

B 14-24 SMEBRTHMETC 1 THIEHIEEE
14.3.4.3.  SMERREIBRIFIR 2
BIEE TIMx_SMCR &H77=80 ECE /9 1, IBEIMRT. HEIERaEBEIMNEitR ETR VE— 1 LTHE
B TREGTTHEL.

TI2F§ or%

TILF
5 or% Encoder
] mode
M Externzl clock
ETR mode 1 CK_PSC
ETRpin 0 Divider ETRP 5 Ext | clock Y
L /1/2./4/8 Filter ETRF ernal cloc
> ! - DTS | downcounter mode 2
ET‘PS T w Internal clock
ETP mode
L
TIMx_SMCR  TIMx_SMCR TIMx_SMCR

ECE || SMS[2:0]

TIMx_SMCR

14-25 TI2 SN RSN EE
BN, EEERE ETR T8 2 EFHEHE—RNE LiHEEs, ERTIISE:
1.AGRAREEEKE, & TIMx_SMCR Z7287 MY ETF[3:0]=0000;
28BSO, B TIMx_SMCR 172878 ETPS[1:0]=01;
3% ETR AN EFHE, & TIMx_SMCR 1722 ETP=0;
4 FFEIMNERRIEMER 2, 5 TIMx_SMCR 1788 #J ECE=1;
5.5011#E8, 5 TIMx_CR1 178+ CEN=1;
THERES 2 1 ETR EFEAIHE—IR.
£ ETR B EFHEFITHELERSLFRAT$h Z [BIRVEERTEUA T ETRP (ESHETRISHEEL.
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FCK_INF (WAJAL,TTAJALJAIA[ALJ‘IA[W

CNT_EN

FR LT
ETRP I N

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

14-26 SNERRTHPART 2 TROSZHIERES

14.3.5. HEER/ELBOEE

B MERREESRESRE — MRS T (BaYF5FH)  BEMRIBAIRD
(GaAIEK. SHEERMMOMER)  FEHHERs (HiRssflmbEd) .

BINBROXIBMAT TiX NS, FHE—NEKREIES TixF. A5, — M HRIBERRIA%
WNREFE—MES (TixFPx) , BRILUEAMEZHIRRRYMARRA B E (F iRzt %ES
BED SN AERZ TR (IcxPS) .

TI1F_ED
é ; To slave mode controller
TI1F_Rising
TI1 _
Filter TI1F Edge ‘ ] hd 0 TI1FP1 01
fDTS | gowncounter detector | TI1F_Falling 1

TI2FP1
[CC1P/ —
CCLP/CCINP 10 |ic1 Divider IC1 P§’

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

TI2F_Falling(from channel2 — TRC
#’ 1 From slave 1

mode controller

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

14-27 FEACRIEEED: BiE 1 BASD)

BHED T E— M PEERZ OCXREF(EEXVIFARE, #MIRImRERERHESAIRIE.
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14.3.6.

\ APB bus \

v

‘ APB interface ‘

AT rite CCR1H
Read CCRIB [ iy 2//:'; w{‘\ s QEEERN
read_in_progress & | g [vxrite CCR1L

Read CCRIL| Ty = i

Vﬁ:;t_/;V
ap ure compare

output mode
a

compare_transfer IMx_CCMR1 V

OC1P
CC1S[1] ’ Capture/compare shadow ‘ " Ev -OC1PE
CC1S[0] > Input mode register Comparator (from time base)
TIMx EGR capture
CC16 g ) B eNT-Cegt
IC1PS p ‘ CNT counter ‘ m
—

14-28 fER/LIEE 1 ROERRR

TIMx_CCER
OCREF_CLR
0 Output oci
ocref_clr_int x0 Mode D
ERF1L 10 Cont‘rfJIIer
CNT>CCRL —Otpat Seaq 10CLDTI11
- Mode »  time
CNT=CCR1
controller | O“1-REF | enerator O _Dll
10 0 Output OCIN
>0 1 Controller
A
TIMx_CCER
TIMx_CCMR1 TIMx_BDTR [ cCINP] [cCINE] cClE |
ocice [ocimi0l|  [ore[7:0]] TIMx_BDTR 0ssl | ossR

& 14-29 PR/t REERHI IS (BIE 1 £ 3)

0CCs
OCREF_CLR
ETRF TIMx_SMCR —» Tothe master mode controller
L occs
CNT>CCR4 —Output
_ Mode Output
CNT=CCR4 oc4
Controller OCAREF enable 75
circuit

CCAE TIMx_CCER

MOE | OSSI | TIMx_BDTR

TIMX_CCMR2 [ cC2M[2:0]

MOE]  TiMxCR2
E] 14-30 R/t EIERYIR 3R (BIE 4)
FERCRIE R — I R S TR — I F ek, EEIIR U S TR,
ERRERT, BRREER FoiFat, AEBEHEERSTESRET,

FHRRAT, MRS FRIRTHENER F5ERT, AeR FSFRiIRSIH =T
iR,

RN EERIRL
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14.3.7.

ERARENT, BNE ICx (FS LENNERE, ITEESRSRENIIFRR/ LR S
th, MAEERIREMET, HBRAY CCxIF Rt (TIMX_SR Z7728) ®E 1, WMRPMIERITH, Mg
FEAERRTEK, WMRAERIREMNT CCXIF IEEENRE, NWESHKIRG CCxOF (TIMx_SR &F
f788) #WE 1. 5 CCxIF=0 AIiEkk CCxIF, BEBFHETE TIMx_CCRx ZH{Fes P aREUEDR RS
f& CCxIF, B CCxOF=0 TJj&k& CCxOF,

PATIFIRBRRNEIRE T11 MR EFH ORI EMEIA9ES TIMx_CCR1 HFseH, £BUIT:
mEEREMUAAG: TIMX_CCMR1 HEREE TI1 @A, FrLABA TIMXx_CCMR1 Z{F88+H
CC1S=01, RE CCISAF00, WEHEENRBAN, FH TIMx_CCR1 HFET AR,

B RIEBAGSHER, RERANERSAMENTEGERIRBAL Tix i, BMAERSSEHE
TIMx_CCMRx 175 ICXF i), BRIZMANESERS 5 MWERIHHEHIRERE S, &
AECEERESATH T 5 MNTHERE; FEUFRATATLALA Fok_int SAER)ELEREE 8 /R, LA
INE TI1 E—IRESTRYLIGEHE, BI7E TIMx_CCMR1 HFga$EA IC1IF=0011,

B RE T BERNBREE AT, £ TIMx_CCER HFsa+F 5N CC1P=0(LFHA)

B ERERATDMEE. A6, RIIFEMKAEET—PERNBRFZIRNZ], Bt 5m
88348 (B TIMx_CCMR1 175809 IC1PS=00),

B %S TIMx_CCER 772800 CC1E=1, RUFkITEEEERIEAS 17,

B IRFE, BITIRE TIMx_DIER Z1788HRY CCLIE A AR hRER,

HRE—MANEIRET

B AR, TTEEIRYERIZIEE TIMX_CCR1 H1Fs:.

B CCLIF {RS#iIR B (FHing). HREZD 2 MESAYHIART, M CCLIF RE#iSk, CClOF
S 1.

B INRET CCLE I, MEF=4E—/ i,

ATHERERGEY, BNEEHEREEINSZANENEE, XA T RAEREEHBRGEHR

S ISR Z Rl ser = RR SR,

iE: IRE TIMx_EGR S7728h#ERIA0 CCxG i, BILAUBHMAF=A M NIEFR N,

EABIRIEIY (PWM input mode)

IZIE R RNBIREI R —MEG), BRTIIXBIS, BESmABEREIER

B A ICX (ESHEETREIE— TIXEA.

B X2 ICX{E5RILEEM, ERRMEER.

B Hp—TIXFP ESHIEAMRBANGS, MAERIEFISSWEERE IR,

N, HFEUEWMAZ TI1 B PWM FESHHKE(TIMX_CCR1 HFaR)F A =H(TIMx_CCR2 &

FE8)RY, EASEINTEURTF CK_INT RISRERFITRS SHEEAYE)

B %R TIMX_CCR1 AN : B TIMx_CCMR1 Z77E8f9 CC1S=01(% TI1).

B % TIIFPL BRI (FSRBREHEEI TIMx_CCR1 HfIiBMRITEIES): & CC1P=0(LFHEHE
0.

B %R TIMx_CCR2 IR B TIMx_CCMR1 Z17EEH CC2S=10(% TI1),
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14.3.8.

14.3.9.

B EE TIIFP2 f9B IR (XSRS TIMx_CCR2): & CC2P=1(T BB
B EEETHIMAMANES: B TIMx_SMCR Z724hA TS=101(%H TILFPL),
m  EENMEREHIREASANET: & TIMX_SMCR FfJ SMS=100,

m  {HEEHEE: & TIMx_CCER 257788+ CC1E=1 B CC2E=1,

TI1 L |

TIMx_CNT1 0004 ) 0goo ) 0001) 0002 X 0003 X 0004 X 0900y
TIMx_CCR1 0004

TIMX_CCR2

0002

IC1 captug/x IC2 captuM IC2 captuM
IC2 capture Pulse width

period
Reset counter measurement

measurement

14-31 PWM BINIEZRS R

HARE TIAFPL 1 TI2FP2 EH T MNERXZEHIZE, AL PWM AR REEFE
TIMx_CH1/TIMXx_CH2 {5,

RE IR

ERHRTU(TIMX_CCMRx Z5fFa5 CCxS=00)T, HHEIES(OCXREF FIfEAAY OCX/OCXN)RE
BEZARMRENEIEITIOAE, MAMKET B RS aa I s ARt AR,

& TIMx_CCMRx FfF=8HEAAY OCxM=101, RIEIs2EHIH LRSS (OCXREF/OCX) NEXUIAT,
X+ OCxREF #32E /BB F(OCXREF & EEFER), BT OCx 152 CCxP HRMBRANE

=
o

a0 : CCxP=0(OCx EREEBFE), M OCx #EENSHEFE.
OCxM=100, B[3RE& OCXREF 8 M1K.

IR T, & TIMX_CCRx B FE17esfiTEEs BRI ELE AR EH1T, HENAYRE
HARASFEENAYFRT, XESE TR E R —B PN A,

i o A5 R

WIIhRERAREH— MR, SEEr—RAEENEEREIN. XHiHHESERIRSE

BN BERRE, BERINEEMU TERIE:

B S IR (TIMX_CCMRx 72850 OCxM 1) F14H Bk (TIMx_CCER H7F284H)
CCxP fI)EMMERBEIXIMASIH E. EHWRTER, BHSIHTURSENEFE
(OCxM=000). #IZEMBMEIF(OCxM=001), #i&EICHEBF (OCxM=010)H#1TEIE
(OCxM=011),

B REFRRESSEREPARELL(TIMX_SR B178871Y CCxIF i),

B HiRE T HENAPEER(TIMX_DIER FF28+H) CCXIE i), WF=E— i,

& TIMx_CCMRx HFsE$H

SHUEL.
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14.3.10.

TIMx_CCMRx #fy OCxPE {ii#1R TIMx_CCRx Hir 2A T B HAEHSFE. ThHttiRE
R, FEFEH UEV XF OCXREF #1 OCx HiHHiRB M,

ELAEERTLUAR RS — N8RRIt R (RS oiEs ) thee ki — N R fk
.

BERERNEESE:

EIFTEAERET (AR, SMNER, TR SRER).

EHERAIEIES A TIMX_ARR # TIMx_CCRx ZfF25h,

INREF=E—/hlTiEK, 1®RE CCxIE fiL,

AT, fFian:

ERIT488 5 CCRx ILERRTENEE OCX HUMAIHS #, 188 OCxM=011

B OCxPE = 0 X ETEZ 1788

& CCxP = 0 IEEM M NEETEY

B CCxE = 1 {FgetadH

IRE TIMx_CR1 F17asHY CEN Szt #Es

TIMx_CCRx HfFesfeiBE(HARHREI RHHTEFASHREIRE, KRR GRS
(OCxPE='0", &N TIMx_CCRx M FEHFsReeERE F—REHEHIIRE). TELSET—
MIF

9 v VvV Vv v & W D B

Werite B201 in the CC1R register

Counter register 003A 003B /BZOO
TIMx_CCR1 003A ¢ B201
OC1REF=0C1 |

Match detected on CCR1
Interrupt generated if enabled

Bl 14-32 HHELRIRT, #8% OC1

PWM #&z0

FRFEEERHIEIUAT A= — N TIMX_ARR ZFeSMAEME. H TIMx_CCRx HFesE S
ZSHRES.

£ TIMx_CCMRx 288+ HJ OCxM IS5 A\“110" (PWM &= 1) =111 (PWM 8z 2) , BEfEh
IR ESA OCx HIHIBEF~£—I PWM, LBITIRE TIMx_CCMRx 772509 OCXPE fi{##E
ERAITEEE S 78, REIREIRE TIMX_CRLESFEEMN ARPE (i, (FEM_ LI+ OXIFREZ )
EECE SIIEEEE 9N o g e a8

NERE—NEHEMHNIHE, ERTFRIREEAT F5Fs, RS RItTEZ
BI, WUBHIZE TIMX_EGR FH7FR5HHI UG ERYIBIATERIZ 1728,
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OCx RItRMATLUBIZHHTE TIMX_CCER ZFHfFesHhI CCxP IRE, BHLIRENEHEFEME(RK
A%, OCx Rt HaLEIT(TIMX_CCER F] TIMx_BDTR Z5772871)CCxE. CCxNE. MOE,
OSSI 1 OSSR IRV AEEH. ¥ TIMx_CCER ZHf7asatiA,

£ PWM (8 1 5= 2) T, TIMx_CNT #0 TIMx_CCRx JARIERTLLER, (RIBLTEESAYITER
AEFBEEEZFS TIMXx_CCRX<TIMx_CNT & TIMx_CNT<TIMx_CCRX,

TR4E TIMx_CR1 78+ CMSATIAZR, ERTS8eisr=EIaXdTHI PWM ESE-ARXITTHI PWM

==
SE=E

14.3.10.1. PWM illiERIFER

m @RS

2 TIMx_CR1 Zf7as+HY DIR AARAIRHER TR LT,

SETEE— PWM 5 1 19617, 2 TIMX_CNT<TIMx_CCRx i, PWM &%{55 OCxXREF /4
=, BUAME. 2R TIMx_CCRx FREILLEIEAT BaERH(E(TIMX_ARR), W OCXREF {RIF/A'1",
SNSRECEMEY9 0, M OCXREF {REFH0. TEA TIMX_ARR=8 RFIIGXIFFHI PWM iRRZSLAI.

Counter register naa 4 Baﬂanﬂ
OCXREF
CCRx=4 L‘“““““““‘JAAAAAAA?
CCx1F ‘
OCXREF
CCRx=8 L“J
CCx1F FAAAAAAAAA?
OCXREF 1
CCRx>8
CCx1F ‘
OCXREF O
CCRx=0
CCx1F ‘

14-33 136X AT PWM iitd, MLE (ARR=8)
B [EATHENERE
2 TIMx_CR1 Z7Z280 DIR AR HITRA T4,
£ PWM 3 1, & TIMx_CNT>TIMx_CCRx Rf&%(55 OCxREF Ak, BN ABT. MR
TIMx_CCRx FRIEVREAT TIMX_ARR HRIERNEEE(E, U OCXREF (RIFA'1’, 1ZIE FARE
=4 0%H9 PWM iZHE.
14.3.10.2. PWM HARWIFET
H TIMx_CR1 FH1Ze8HHI CMS IAJ7 00 B A Iyt SRR (FTE HABRIBCEXS OCXREF/OCX 55
EHEHEERIER). RIEAER CMS ([iIRE, WERIRGALAEIHEEE R BT EETHWE 1. EitEEsm
THEEIHRE 1. SEiHEEsR _ EFIE T HEERE 1. TIMx_CR1 FHFesa9it U5 RIfRL(DIR)EHEE
HEH, AERTHENE,
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14.3.11.

TELEH—LRRIITTH PWM KRG F

TIMX_ARR = 8
PWM iR 1
TIMx_CR1 Z7888 CMS=01, FEHINIFHELT, Hit#EsA MEHEHREIRIRS
Counter register (0 1) 2 (3 )( 45} 6} 7( 8 7} 6,5 4 3/2)1
OCXREF
OCRx=4 |
Cox1F CMs=01 7
cms=10 A
ems=11 A A
OCXREF
CCRx=7
CoxiF CMS=10 or 11 |
OCXREF
1
CCRxe8 CMS$=01 ba
Cox1F CMS=10
CMs=11 A
OCXREF ——
CCRx>8 CMs=01 7
COX1F CMs=10 b
CMs=11 A
OCXREF —0
CCRx=0 CMS=01
CM$=10
Cox1F 72 s i
b ol

& 14-34 FRIFTTHI PWM iEHZ(APR=8)

{EARR RIS FHARI AR

B HAPRITHEIE, FERIRNEL/A TSRS, XMERETEE 0 DERER T EE
RTF TIMx_CR1 FH77=89 DIR URIHRIE. L5h, HAABERAHER DIR 1 CMS iz,

B REFSETETRYFIENN NGRS, FAXSERTRANER. 5t — %R
BN HEINEXRT ENEMHEAE(TIMX_CNT>TIMX_ARR), WSRASHEERH. a0, 0
SUHEERIEER L1TE, ERaam BT, — 2055 0 5 TIMX_ARR FHES A\IT4lEs,
TRERT, BARTEEHFH UEV,

B (FRPIRIHENRRENSE, MERERMIEESE AT E— MG EH(RE TIMX_EGR i
Y UG i), FEAREHEHTIEPIENITHEERR(E.

B#MathFEXEN

BREFENSRTIMY)EESRERKEEMES, FEEBERREDAIRR XITEE. XRIEE
BHARATEX, AP NIZRIEERE HERA TS (BT RATER . BRI RAIGERTSE)%

JHEESE X AT(A],
BCE TIMx_CCER Ef7=5FHI CCxP #1 CCxNP {i, AJLANE— PRI R (ERH OCx
Bk E#MEIH OCxN).

EMSS OCx 1 OCxN i@id THzHuAYEEH TS TIMX_CCER ZfFasH) CCxE H] CCxNE
fiZ, TIMx_BDTR #01 TIMx_CR2 Z57788 P MOE. OISx, OISxN, OSSI #] OSSR fi1, ¥HEHH
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IR EAMALHIBIE OCx 1 OCxN HHEHIRL, 4FRIMRE, TEFIREI IDLE KZSHI(MOE TR 0)
FEX IR,

[ERHIRE CCXE F1 CCxNE iiSHEANTEX, MNRFANZFBE, WEBIRE MOE I, 8—MEEH
E— 8 (LK R4SE DTG[7:0], BTEEE TIMx_BDTR Z172EEE., £%(58 OCXREF AJLA=
4 2 Bt OCx 1 OCxN, %R OCx 1 OCxN AEBEM:

B OCxMHEE52EEEERE, REEHN LFHEENTFSEESN LLFHEE—MER,

B OCxNHHES58EESHER, RECH EHGENTSEESHNTEEE — TR,
NBFER AT LRIERAIE HEEE (OCX Bi& OCxN), MIAREF=4+8RAkKd.

THKERR T X R ERHMHESHZHRSE(ES OCXREF ZIAIRIRER. (fRiR CCxP=0.
CCxNP=0, MOE=1, CCxE=1#H CCxNE=1)

OCXREF

ocCX

OCXN ‘ ‘
<—» delay <—» delay

14-35 HHXIBAR B MaH

OCXREF

I
| |

<—» delay

0OCX

OCXN

& 14-36 FEXIFAAEIR K F T fkH

OCXREF

0CX

OCXN ‘ H delay

14-37 FEXIRAAER AT IERKH

B—NEBERSEXIERERERA, 28 TIMx_BDTR FHFEa+M DTG (\/REEE.

EEM OCxREF & OCx 8 OCxN

ERHEXTERE. B PWM), BIIEE TIMx_CCER ZfF28H9 CCxE #1 CCxNE fi,
OCxREF AJLA#EEEME] OCx B¢ OCxN B, XM INEErT LA EAMaHA T B e, R
M _EIXH—MFFRAGRZ (B0 PWM SEFHSEREF). 2—MEAR, iLF MR RS T
oY, B TEMEFHIEXAIE M.
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14.3.12.

7 HR{HEEE OCXN(CCXE=0, CCXNE=1)f, BALRIE, X4 OCxREF GBI RIS, Fitn,
WNER CCxNP=0, M OCxN=OCxXREF, B—7MH, 2 OCxF]OCxN EBif{HERERT(CCXE=CCXNE=1),
4 OCXREF AERT OCx B3, M OCxN 1B, 2§ OCxXREF {EhT OCxN ZZAB,

{(ERFIZEINEE

LEAFIZEINAERT, KIEEMAESIAI(TIMX_BDTR 77884 MOE, OSSI 1 OSSR {i,
TIMx_CR2 ZF{7e8HHY OISx #1 OISxN {iI), HiHEEREESHITTHEFEEIEN. ETISInT,
OCx 1 OCxN HH AR ER—RHRAEACFEREBF L. FHE 5-2 RIFENEERNE 1M EE OCx
1 OCxN RUIzHINz, RIZEREERTLARRNZERANS I e LARLA TS 44:

B CPULOCKUP it

B SRAM FBRIEIRES
B [ CSS WMF=4AIRTE failure S44
B REEEENEE

REENE, FEBEFZEIE, MOE AR, &8 TIMx_BDTR 17289 BKE A LUFEAERIZELD

g8, AEMAESHRMEATLIBEEER— N 5FesTH BKP %%, BKE F1 BKP AILARRI#H(E

¥, HEN BKE ] BKP {ifif, EEIEEAZHISHE 11> APB BI$HREHARGIER, EEBRERF—1

APB F$HREIERZ G, 7 REIERRMEIEES AL,

E79 MOE FIEERILAZR RN, EXLMES (ERER Him) FIRIZEHIL(FE TIMX_BDTR Z1Fe87)

ZERET N BRSBIE. XVMBRSBESERSESNRLESZAF-EIER, 550/, W

RUEAENE MOE=1, NiEHBZRIMRIIBN—NER (FIE9) 4 8EERIERNE. XERA

ENNERSEEMENERLEES.

YERENEN(ENEBNRHIEEEF), B TAEHE:

B MOE (#®SHuiElR, BaHET LIS, SRREHBELLKE(H 0SS! fDEF)., XA
FFMETE MCU BIIR% 88 KRR A B .

m  —HMOE=0, 8—MatHiEERHE TIMx_CR2ZH1F25HM OIS i ERIEF, R 0SSI=0,
NIERT2ERERSERER L, BNFEREM IR AR,

mHERAEAME AT

— BHEHE TSRS EUR TR, XEFSIRE, RIEE SRR,
HIhREE B,

—  WNREA S EMEATE, SEXEMSISSEHREN, EFEXZERIE OISx 1 OISxN fifg
RO EIREMA RO, BMEFEXFIER T, OCx 1 OCxN AR EIRIIRSIZIG AL T,
iE, EAEHRED MOE, FEXAHALLEEER T LKLY 2 4 ck_tim BIBTEHEIEA),

— W 0SSI=0, ERTERFMEEREHIE, BNIGRIF(EREHIE, 5—8B CCxE 5 CCxNE Z—E 56T,
(Fremt TS,

B WNRIRET TIMx_DIER FH1Ze8HRI BIE fiZ, HRIZERSHRE(TIMX_SR FHZe8+HH BIF i) 5'1
T, MIF=4— i,
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B WNRIRET TIMx_BDTR HFEHAY ACE fif, £ F—NE#E4 UEV it MOE (\#BaEf;
Bign, XALAFRETER. BN, MOE BERIFHREZIRERE ", AT, XAMMFERTLE
REZREAH, RELUBRIERNESBRRMIRERE,. AEREHEEMReE L.

T RNEBMASBFEEN. LA, BNERMABHET, AR (BataE B iR)igE MOE,

BRT, REHRE BIF REEBGERR.

FZERTLAE BRKEIAFE, BRIBRURMEETRIER, BH TIMx_BDTR FHfFas+HY BKE 5.

FIZEHWETLUBT IS E TIMX_EGR ZS717285hHY BG A3RF=4,

BRTYNEMAIRHER, NEBEPEIIN T ESRIFUUREINAEFNZE. BRTFRPEREL

MNEESH(FEXIE, OCX/OCxN RMFIHEEIEART, OCxMECE, FZEERERRM). FFPALA

B TIMx_BDTR FHFa8+HHI LOCK i, M=FR{FIPHisE—Ff., £ MCU Efifg LOCK IR gew(E

B—IR.

T EE IR ZE A5 S,

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)

Tt

OCx

OCxN delay delay
(OCxE=1, CCxP=0, OISx=0, CCxNE=1, CCxNP=0, OISxN=1) delay
o%():(’,‘\, delay|€>» ﬂdelay M delay
(OCxE=1, CCxP=0, OISx=1, CCxNE=1, CCxNP=0, OISxN=1)
<> 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) <4» delay

ocC
OCXI\T —\—‘

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

OCx

14-38 MARLR) =R

14.3.13. ESMERSE{HAYBER OCXREF (55

STF—NMATEMIEE, i85 TIMX_ CCMRx SFEFhxd M A OCxCE IR ‘1’ , BEmEHE
OCREF_CLR_INPUT B \IHEIEEE T OCXREF {S24I{k, OCXREF (5E2¥{FEHRERIEET
—RIH SR AERNEHREMA UEV, 1Z2hEeREEETFHEELEF PWM &, MARERTRER
=X.
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14.3.14.

f OCREF_CLR_INPUT ®JLUEIZECE TIMXx_SMCR Z#728$HJ OCCS {i, /£ OCREF_CLR 1
ETRF(ETR JERE)ZEIIERE,

Bign, OCXREF {SSAILABXEI— IR, AT EHEmR. Xi, ETR A/ARET:

1. SMERRRARTROIRERLAE TR : TIMx_SMCR FHFaa+#I ETPS[1:0]=00,

2. WIREEIESMERET RS 2: TIMx_SMCR ZH{7aa+H ECE=0,

3. HNERRR AR (ETP)RIIMNBAL A ISR (ETF) I LURIE R ZECE.

TEIRR7T X ETRFEATASEM, JIRARE OCXCE HHE, OCXREF{SSHIENE. EXMIIFH,
ERSREE TIMX BT PWM =1,

(CCRx)
Counter(CNT)
ETRF

OCXREF (OCXCE=0)

I — I

L
OCxREF_CLR / A:REF_CLR

becomes high still high

OCXREF(OCXCE=1)

& 14-39 ;&% TIM1 B9 OCXREF
i R PWM 5%t A 100% (#F CCRx>ARR) |, MIETR—Xit2488i T BXER OCXREF,

758 PWM BIF4

LYHE—MNBEFEEEMNAER, FEELAIA OCxM, CCxE fll CCxNE, #E&LE COM commutation
MR, XUTERREERIR FSESRA. XERTLTRREF T—2REE, HAER—
RIZIEREMFrAEBENEE. COM ATLUEBITIRE TIMX_EGR 2778809 COM IHREF=4, =i
TRGI EFHEERES4,

HRE COM BEHILIREBE—MRENLL(TIMX_SR H7F8EHH COMIF i), XENRBIRET
TIMx_DIER 25778889 COMIE i, MIF=tE— i,

TEERERE COMBHR, =MAREBET OCx #1 OCxN .
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(CCRx)
Counter(CNT) /
OCxREF
Write COM to 1
COM event
CCxE=1 CCxE=1
CCxNE=0 Write OCxM to 100 CCXNE=0
Example 1 OC)(()CxM=100(forced inactive) % ‘ ‘ ‘ 0OCxM=100
OCxN
CCxE=1 Wrdit; CCxNE tool CCXE=0
CCXNE=0 and OCxM o 101 CCXNE=1
0OCxM=100(forced inactive) OCxM=101
Example 2 0Cx
OCxN
COxE=1 e e COXE=1
CCXNE=0 and,0CxM to CCXNE=0
0OCxM=100(forced inactive) 0OCxM=100
Example 3 ocx ‘ ‘ ‘
OCxN

B 14-40 73574, COM B F(OSSR=1)
14.3.15. EARKpiET

BERkHER (OPM) 2ZBIFTARSEPII— M, XFME P EEsmN— N NEE, HE
—MEFAENIENZ S, FE— NI HIRRk,

BILABIE MER I HIRS ST EEs, ERHtRiERmE PWMRK FF4EIKF, 18E TIMX_CR1ZF
17280 OPM (DGR e oM E, IXFERTLU L EME8 B a4 F— R SR HA S LE,
(RELLRESTHEIEEYIRETRRR, AREF=E— N kd. BHZal (HERNSEESEHMmE) |
WA N ECE :

B AT HEEE CNT < CCRx < ARR (45311, 0 < CCRX)

B \THEE: 114888 CNT > CCRx
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TI2 ﬂ

OC1REF

1L

oc1

TIM1_AR Rf 4,_,*
TIM1_CCR :
=

s

<>
tDELAY  tPULSE

© Counter

v

14-41 EEEKHEAIGIF

BN, HFEEM T2 BN EAGNEI—N EFHEFHA, $ER toeway ZJ/5, £ OC1 EF4E—MKE
79 teuLse RIIERKIH,
{5 TI2FP2 fE/ofil& 1:

B = TIMx_CCMR1 Z77287AJ CC2S=01, I8 TI2FP2 RYEZ] TI2,

m  E TIMx_CCER Z7F887f CC2P=0, {& TI2FP2 eSS EFHA.

B = TIMx_SMCR FHF28+RI TS=110, TI2FP2 {EAMETIEHIZRAYRLAR(TRGI),

B E TIMx_SMCR 728 #) SMS=110(ft&H&E=), TI2FP2 #FAKENITALES.

OPM BB N\ LU R S 7 e s U EIRE (BB R PR H ERe T STES)

B {DELAY B TIMx_CCR1 Z77SEhaEEN.,

B tPULSE HEHEEEMVREZ BNEERE X (TIMX_ARR - TIMXx_CCR1),

B ([REISRELCRICERE AN 0B 1 KR, AT EENA RIS ERNE~E— TN 1R 0/
RF; ESSES TIMx_CCMR1 5778810 OCIM=111, HA PWMER 2; 1RIEEEAIGEME
BEFREEE 7SS . B TIMx_CCMR1 #J OC1PE=1 #] TIMx_CR1 Z7788-h1J ARPE; AT
TIMx_CCR1 HFEHIESLRIE, & TIMX_ARRFFETIESEEE, 88 UG iSk~4%
—NEHE, ARERE T12 ER—NBRASH. A4, CcC1P=0,

FEXAMIFH, TIMx_CR1 FHFEE+RY DIR #1 CMS {UMIZE(R.,

EARFE—NKF, FLAUSIRE TIMXx_CR1 FHFesHH) OPM=1, EF—NEHEH(EITEES

NBEshE=E(EEEE] O RF1EITEL.

1STRIENR . OCx tRIE(ERE

FEROPENT, 7 Tix MARRLGIONZEIRE CEN RILUSHITEES. AEITEESHILRIER

IR = T i tHAV3EHE. (ERXLRERE—ENNHEL, EIERE 7 eSS EIRIR/NE

B tDELAY,

MRELAR/NERE KR, STLURE TIMx_CCMRx EFe8HH) OCxFE fi; IAT OCXxREF(F

OCX) BN M AR RIVER, BIHATRAZ SR IR RS, —+¢. OCxFE REBE

BLE N PWM1 1 PWM2 tE(RTFE(ERE.
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14.3.16.

14.3.17.

ATl SRk R (OPM)

IZIER T SRR B e = KE A mERE Y, 5 ETmANA T B SEIKMENE
AT A :

B fRR—RE, BPEIFR (TRREER) .

B NRERI— MR ERIB SR RIR TR A, MIFERKH,
EFEATEMANEKPEN, SO MEFAER, TIMXSMCR FEH PR
SMS[3:0]="1000" (AEHEN-Ef+#A) , OCxM[3:0i/iRE/I"1000"8;"1001” (AJEHiftA OPM
w18 2) ,

ANRUEATITATESECE st EiE, NABMIAY CCRx XIRENO (ARREFFH/IRETKE) .
MRS B MIBRITEER, CCRX MARATHET ARR,

i HFFRABMRE, OCxM[3:0]f1 SMS[3:0{UFRMDAMERD, ReBS 3 MREBHAL
NUENEL,

IZIENAE SR OMTFH IR —EMER. TIMx_CR1 /g CMS[1:0]=00.

tim_trgi J H H
Counter(CNT) /—‘/‘/
tim_ocx J \— |

B 14-42 AJEFTRRA SBREKPETCRIRA)

fmgERIEE

ERRBEEOEINS AR MRITHEERE TI2 fNiLiAIHE, WE TIMx_SMCR HFEE+H
SMS=001; WMIERRZE TI1iHEHEL, WEB SMS=010; tNSRITEREEREMTE TI1 50 TI2 5itHE, NE
SMS=011,

BT’ E TIMx_CCER 772800 CC1P 1 CC2P iz, AJLUSR TILFI TI2 #ikid; WIRTFE, FaJLA
XN RS R,

PN TIL F0 T12 #AREAIEERBEED. 258K, BEItHEEELBM(TIMX_CRL HF
22rhfy CEN=1), MITEMEEHERTE TILFPLER TI2FP2 RGBS IRE), TILFPLFITI2FP2 2 TI1
T2 EBMANRRESERMEEHIEES,; MRIKERKMERE, U TIIFP1=TI1, TI2FP2=TI2,
RIERENMINGSHBETINE, =ET7HHEPHERES. KIERMRNESHNREIRF, 8
gRE_ LR T, BT TIMx_CR1 ZFH17e88) DIR AHHTIENAYRE., AEITEEERIKETIL
THL KRS T12 THEERERRTREE TIL A0 TI2 1), EE—RARTIL & TR)NBEHRENTE
DIR {iZ,

mEREOEXER LB TERT —NEEA ISR, XEREITEHEERE 0 7
TIMX_ARR F{7esiEaE=EEZ BELITE(IRIES A, 562 0 El ARR i1#), =& ARR EJ 0 it
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). FTLEFHRITECAIECE TIMX_ARR; B, fkes. LUER. Fhosnss. ESTHEEE.
R EEEMSFN IR0, WIESEIFIIMNEIMED 2 [5RE, BRI, EXME
T, KRS ERERAEES R BEANEN, B SRS iE T E R
VE. S RSHEERERERIEENAS RN, TRIIETHRETEINES, KRR TILH TI2 R E
A 3EHE,

& U4-1 iH A SRIERESHRR

Atiive Eie 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 . p

— MBS RIS LIRS MCU EEMARE/NRMEOBIE, BR, —RaEREREEEHR
N ENRHBRANFES, XAKBINTHIESETIED. RKESERHNE=MESETRI
WER, FTLUBEIEER—MNBRETR AT AR — N EEEE AL

TER—MEEHRIENIA, ERTIHEESHFEEMGRES, BRERT SEETIULIE,
BB RUWEAFEIN; Bl ERSNERII— MERRI L, EXMIFS, &
IREEENT:

B CC1S='01(TIMx_CCMR1 1728, TI1FP1 BREIE TI1)

B CC2S='01(TIMx_CCMR2 Z57F&8, TI1FP2 METIRI TI2)

B CC1P=0'(TIMx_CCER 7788, TIIFP1ARKHE, TIIFP1=TI1)

B CC2P="0'(TIMx_CCER Z7788, TIIFP2 A48, TIIFP2=TI2)

B SMS='011(TIMx_SMCR 7728, FiBHIMINISE EFHBFITREEHER)

B CEN=1(TIMx_CR1 Z7F2E, IT#4EE(FaE

forward jitter backward jitter forward

m ety e e
_ I

TI2

Counter I up down up

14-43 YRhSastEzl FRYTHEERRIESL
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14.3.18.

14.3.19.

forward jitter backward jitter forward

TI1

7 St I O s O B

Counter 1\_\

1

d?v;w\jjm—‘ up down

14-44 TI1P1 R4 REEHImSasE IR
LERRRECERmIDER ORI, RUERSBIANNUERR. RSN EEEMRENE
RiEE, JLANERMRESRZHNER, RENSHER (BE. NEE. HEE) . ErmE
REmERRHATRBEL BN, RIERINEEENER, JLURREERIREEEHITTEER. R
FIEERYIE, ATLABIHSRAENFRISE=MENBIRS TR (MRESUAEREMY, FEALH
B—PEETE) .

TERIZRINA R EXINEE

TIM_CR2 &HFe8 TILS (i, FFEE 1 FIMNSRENEREE— P Ra JiE Hin, Fai I8 31N @
N TIMx_CH1, TIMx_CH2 #] TIMx_CH3,

SEEHAE AT IIEERRIAIIRE, WARASHEINRER.
SERIEREERNED

EREREREE (TIM1) F4£ PWM (ESIKEISDARS, AJLAERBZ—MER timer {E/9 O ER S

RERERERRE. 3 DNERRBAR (CCL, CC2, CC3) BE—RE&IIEES TI1 BMAEE
(BEIRE TIMx_CR2 F{7aa+HY TI1S (i3RiERE) |, “EOER X MSS.

MEIE ISR ERISMMER, NEBAR TILF_ED, B2 3 MANZ AT, THEIESETM 0

FHATHE. XEFE—PHRERB NIRRT EEE,

EOER 25 ERYAER/ECINEIE 1 BCEVIRIRT, MIRESH TR, MRERMR T MM Z{LERY

RHERER, ‘ST DIAEEANSE.

EOE SR LARRERHEE— KT, XMKFELA (EdiA—1 COM ) BTHE

BREME TIML FNBERENE, MERERRTE PWM ESEa1EIA, BtZEAEREEY

MURIEAN—MEERRER (BIHEERE PWM RI) ZEFE—DIERKT, XPEREE TRGO

HRIEEIBRER RS TIML,

2. ERENEED TIMx EffEE, BXEBXE—ERBA LRETUZEHN—MEENRZI, &

TERRIEHEREE TIMx R PWM ECE.

B 5 TIMX_CR2EFF=RHI TILS 1, EeE=ERI 2R NZIEEE TILEA,

B EERE: & TIM _ARR SEEXE(HIEROUET TILRIZNES). REMDMREE—

RARITEEREL, ERTERER ERRREZCAIRT AR,

206/348



PY32T020 R5|&EFHf

B REEE 1 IEHER (%S TRC): & TIMXx_CCMR1 2577887 CC1S=01, {IREE, i&aJLA
REHFIRINEE.

B REEE 2 5 PWM2 1B, FEBAEKRRIER: & TIMx_CCMR1 FHfFea+aJ 0C2M=111 ]
CC2S=00,

B % OC2REF {E5 TRGO EHIfAHIH: & TIMXx_CR2 ZZE8+HI MMS=101,

e m*&}ﬁﬁ?‘a{% TIM1 =, TEFRRY ITR BMIALRERAEMAN, EIERRIENFT~E PWM (F

IR/ RIETISE S AR (TIMX_CR2 FHfFss$ CCPC=1), REAEKAIES COM $1¢

(TIMx_CR2 &7 a%EP CCUS=1), f£—X COM E4fg, EAT—LRI PWM $=H{iI(CCxE. OCxM),

XA[LATEALIE OC2REF EFHARYFITFRERFE LT,

TH1 Q ﬁ
| |
=AY
7
CCR1 c7A3 c7as X c79a X c7As crae X 196 X
TRGO=0C2REF | u u u u \_,—\_,7
com ] ] ] ] ] ] [
oct — . [MTTPvurTm T [l
OC1N \ \—
oc2 HHHHHHMHH
OC2N ’7
= T [ITUTTVUSTYTUIVUT I
OC3N ‘ ‘
Write CCxE, CxNE / / / / / /
and OCxM for next step

14-45 E/RIERREEE RIS
14.3.20. TIM FI/MEBRYL R R

TIMx ERIRREEBES MRV FI—MINBRIMA RS SR, RS FIAIE.

MRS SR

ERE—MRAANSAR, THEEIElMOMEsaes ERRaat, R, MR TIMx_CR1 &
ZE8M URS (LA, BFFE—NEHEH UEV, REMENMERSTFEE(TIMARR,
TIMX_CCRX)EBHEHT T
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FELLTRIBIF+, TILEANRN EFESEE It EEsHEs:

m EEEE 1 LU TI1 NEHE. EERNERENTHEEARGS, FEETEERK:S, Eit
{745 IC1F=0000), ftAREFPA(ERRBRTNODIMES, FILUAREELRE. CCLS REFmARE
¥KE, BD TIMXx_CCMR1 277884 CC1S=01, & TIMx_CCER 77880 CC1P=0 LAFEMR (R
_EFHE).

B E TIMx_SMCR EHfFss+ SMS=100, BT AEME,; & TIMXx_SMCR ZFHFss+
TS=101, ¥EE TILIERBNIR.

B = TIMx_CR1Z7728% CEN=1, Salit#4Ee.

B FHAMKIENEIAT TS, RBRIEEEEES TI1 HW—NEFHE; W, S EEEREM

0 EEFFFIAITTEL. ERY, AUARTRES(TIMX_SR Z1FesHRI TIF )IFIRE, 1RIE TIMX_DIER FHfFea+

TIE(PBRERE(L, F=E—NREAEK,

TESREE6EREHZFEE TIMX_ARR=0x36 BRIHIEE. 7 TI1 EFHGR0HEEsHILirE 2 a8

FERTBIUR T TIL @ NIRIEREREE,

CK_PSC ‘
UG 3
count dock = ck_ent-ck_psc | | | || [ [ L] LI LTI

Counter register 31 EE@E 36 @@@@m@@
TIF ’—

&l 14-46 SfigE{ FHEHIEBE

MER: )RR

AR P AU\ IR EE (RS T EIES.

FEATRIGIFHR, THEEEERTE TI1 AfEATE LitEs:

B EEEE 1SN 71 EREEY. EERARRSETEREGS, FRERK, LR
IC1F=0000), fRAIRIEPAERMFAMOINE, FAUAEERS. CCLS AT
B, B TIMX_CCMR1 77584 CC1S=01, & TIMx_CCER 7887 CC1P=1 LIFRAERIE(R
THRER ),

B TIMx_SMCR Z7F8Eth SMS=101, ECBEREHRIJEER; B TIMX_SMCR ZHiFsEH
TS=101, ¥ TIL/EABINIER.

®m & TIMx_CR1 E7788+ CEN=1, 3ahit#es. 7=, MR CEN=0, NIiHEEEREE3
&, AeRARBNEBFNE.,

RETILAE, HEETFHAKERZIT TS, —B 711 TSR, SitEaesFraai= 1EadER

RE TIMx_SR P TIF ix&.

TI1 _EFHAFITEESSLPRE L2 BRIFERTBURT TI1 S NIRAYE RSB,
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)

TI1

CNT_EN ‘
Count clock = ck_cnt=ck_psc

Counter regist&ix :X 33
me ]

Write TIF=0

14-47 [ R RO HIRB B
MiESC: iRz
BN s RIS ERETHERES,
ETEAGIFT, THEEE TI2 AR EFHEFF AR LitE:
EEEEE 2 alll TI2 (LG, BEEBMARKSETE(ARGF, F1EEEAEKS, RE
IC2F=0000), flRE(FPAERBRMOMEE, FAREEE. CC2S MAATEERARBIKE,
& TIMx_CCMR1 77884 CC2S=01, & TIMx_CCER ZFgsh CC2P=1 L\FERIE (SN
{REEF).
& TIMx_SMCR EHFss+ SMS=110, BT AMAEL; & TIMx_SMCR ZFHFss+
TS=110, & T12 fESMINIR.
= TI2 HI—EFHERT, THESFHATER SRR HIRal T itE, RRE TIF 15,
HESENITELC BRYEERT, BURT TI2 MINIHRIERISBEE.

TI2 EFGEFIT

TI2 ‘
CNT_EN \
Count clock = ck_cnt=ck_psc H_ﬂ_ﬂ_m
Counter register 34 EEEE
TIF

El 14-48 | 8T TR HIRE
MiES: SPERRISMESL 2 + RRARIRT
HNEBRTERRT 2 ATLAS B —M MR (FMERa EE( 1 FdmrSssiE=bRoN—2ER. XAiY, ETRES
WARIEINRITHREmA, EEMEL. NIERAEMARIVT USRS — M EAREEAN. &
FEIN(EF TIMx_SMCR Z778807 TS (& ETR {E8 TRGI,
HETERGFHR, —BE T EHI—DEFNG, THEEREE ETR (98— EFHEmE _EitE—X:
BT TIMx_SMCR FH17e5B B/ MRt RN\ FBE:
> ETF=0000: ;&BiEK
» ETPS=00: RS IMES

1.
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> ETP=0: 1@l ETRRYLFHE, B ECE=1 fERe/MERATEHRTC 2.

2. IRNTECEEE L1, ®TINLEFHE:

> IC1F=0000: ;&HIEK

> BRI ER AR NRE, ARt e

> B TIMx_CCMR1 77889 CC1S=01, EIFMARFLE

> B TIMx_CCER &778sth CC1P=0 LIFAERM (RN _EFHE)

3. B TIMx_SMCR EF&+ SMS=110, EEEEMEAMAER. & TIMX_SMCR ZFHiFs+
TS=101, IEE TIL{ERENIR.

T B EFHARY, TIFIRSHRIRE, THEEFATE ETR AV EFHEITEL. ETR{ESHILEF

BTN ELESSCAREAIEIAYEERT, BURTF ETRP MINIGBIERSBIE,

1 ’—‘

CEN/CNT_EN ‘

2 I

Timer clock = CK_CNT=CK_PSC ﬂ H

Counter register 34 35 36
TIF |

& 14-49 SNEBRIFMET 2 + AR FRITEHFB

14.3.21. iEistEst
HTAFENEAERS, I8 DBG £+ DBG_TIMX_STOP A9IRE, TIMx HEIERAIAMERER T
fEElEZLE TR,

14.4. TIM1 FSEFESEFHIR

14.4.1. TIM1 EHIFESE 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 - - Reserved
AR SREF
9:8 CKD[1:0] RwW 00 X 2 (IE MAEER BRI (CK_INT)SRER, FEXA BT
XEErs SEFIERER(ETR, TiX) AT FRORER 2 8/ D
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Bit Name R/W Reset Value Function
STELHI
00: tDTS =tCK_INT
01: tDTS =2 XxtCK_INT
10: tDTS =4 x tCK_INT
11: {RE, TEFERXIMEE
SIHEE A v naiv
7 ARPE RW 0 0: TIM1_ARR 57786 E
1: TIM1_ARR HFEsRN\E 125
R RYITET
00: WEXSTHER., HHEEKIES AAL(DIR)E _LakE it
01: FRARXITHER 1, ITEREEcEA ERE i, BE
HEHAYEE
(TIM1_CCMRx FfFas+ CCxS=00)RJHH LR FHfiRS
i, REHEERE NHETHIRE.
10: FRORIFHRT 2, IHERERACE A ERIE ™I, 112
6:5 CMS[1:0] RW 00 B E A LA T, BENRLHAEE
(TIM1_CCMRXx Z1F88h CCxS=00)f4%) i L rhiTiR
&L, RETHEEsE LSRR E.
11: FRARSFHER 3, THEERACE A ERE ™I, 15K
B EME ERE T, BEENRLHAEE
(TIM1_CCMRx 257887 CCxS=00)AY%EH Eb iR iR
&, EitEEEE LA R THEENIRIRE,
i EITEESFER (CEN=1), AAIFMNILEXITHEI IR
EIP AR SHER,
7316
0: TH#EEm 14
4 DIR RW 0 1: HEEEE TR
i SIHEESRLE NP I TR S RASE R, 1%(U
HARIE
EApKHiRT
3 OPM RW 0 0: FEREFTHSHMRT, 1HEEEEL
1: ERET—IREFMBH(ERR CEN fDRY, THEEELE.
BEFNEKIR
R EILIZADERRE UEV SHATR
0: WNRFAVFF=EEFHHT, WTFAME—FH=E—1EH
Fhb:
2 URS RW 0 - TSR T
-IREUG{U
- IR HIsE =RV E T

1: MR EGRET, N e —
AN

211/348



PY32T020 R5|&EFHf

Bit Name R/W Reset Value Function
L&
BNz LR UEV R4
0: 7o¥F UEV, EF(VEV)SHHRTRME—SMH~4%:
- IHER R T
-IREUG{U
1 uDIS RW 0 - MR HIse =R
RS FEREREN T RTEEEE,
1: BIF UEV, IEEHSEN, FF57es
(ARR,PSC,CCRX){RIFEANIRIE.
MRIRE T UG (ELMER IR R H T —MNEHEAL
W HE4EEFNTRS SRBS K EFYI AL
FVFITERES
0: ZEIFiHE0ES
0 CEN RW 0 1o FrELEeEE
i ERHHEE T CEN T, FNERETER. [ JEtE(FNgRAS
RN AR LR, MRENFTLAEIEE R E CEN
L,
14.4.2. TIML1iEHISF=8 2 (TIM1_CR2)
Address offset:0x04
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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 Ozl1$ OISB O:;S O:\?Z OZIS O:\?l OiS Tél MMS[2:0] Res SCS: Res gg
RW| RW [RW | RW [RW | RW [ RW | RW | RW [ RW | RW - RW - RW
Bit Name R/W Reset Value Function
31:15 Reserved - - Reserved
14 oIS4 RW =S RIRTS 4(0C4 fit). I OIS fi,
13 OIS3N RW 0 HEHZSRIRA 3(0OC3N i), &0 OISIN fiI
12 OIS3 RW 0 EHHZSIRIRTS 3(0C3 ). & OISl fi,
11 OIS2N RW 0 HHZSRIRZS 2(0C2N i), £ OISIN iz,
10 0182 RwW 0 EH=SRAT 2(0C2 i), & OIS1 (U
BHZTRIAZ 1(OCIN Hit).
0: ¥ MOE=0 ¥, FEXfG OC1IN=0
9 OISIN RW 0 1: % MOE=0HRY, FEXf5 OCIN=1
it BRIRET LOCK(TIM1_BKR ZHEF8)%&5I 1. 28 3
&, ZUAREHAERL,
BH=RATE 1(0C1 i),
8 ols1 RW 0 0: 2 MOE=0R¥, #NHELIT OCIN, WFEXFF OC1=0
1: % MOE=0Rd, #NRLH T OCIN, MIFEXfF OC1l=1
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Bit

Name

RIW

Reset Value

Function

i BRIEET LOCK(TIM1_BKR SH1788)RAI 1. 283
&, ZLIABERIEDL,

TI1S

RW

TI1 %%

0: TIM1_CH1 ERLER TI1 A,

1: TIM1_CH1, TIM1_CH2 1 TIM1_CH3 EHIZS=E
ER TILEA,

6:4

MMS[2:0]

RW

000

TR R
XRUZATFHEEETEATEINENENRSER
(TRGO), TJRERVASUN

T:

000: £fi - TIM1_EGR E7788HY UG (i B TFERMAR
H(TRGO), WRAMABMAN(ERAEN FRMEEHIE8)™
4547, W TRGO LAYESHENIEFRIVENL

S5 MR,

001: oY — LHEUBEFRESS CNT_EN HWATEAMAL
tH(TRGO). BRFE
EE—TEEHSA e s siEH N ER I — N E 0.
T ERYE S 2IEIT CEN =HIAAD IR FHYfRA S
NESHIBETE., Sit#=stRES%<E
FhRBAR, TRGO ESB—MNER, BRIFEETE/MN
BRI TIM1_SMCR F7F28H MSM {AYREIR),

010: FEHT - EFMBHHRIEAMARBA(TRGO), Flwn, —
AN E R BB ST LA B E— N E R BRAYTR S SRS
011: tb&fkit - —BERE—IREFRAE—RECRIIRT, 2
EGE CCLIFirEH (FIREES D), MAHHEH—
IEBK®(TRGO),

100: L¢#Z — OCIREF 5S4 AT EMARIH(TRGO),
101: LYER — OC2REF (5S5#ATFEAMARIL(TRGO),
110: L¢ER — OC3REF (554 ATFEMARIH(TRGO),
111: LYER — OCAREF (ES# AT EMARL(TRGO),
==

1.AZERTEEF] ADC BB SRS FERELAREIN I Rt 88HY
55, HERIIT R ENEE.
LEENERNBEAMER—RE% L, FEXMZEE AN
ERTEEREINEEE,

Reserved

Reserved

CCUs

RwW

R/ BRI R

0: WMEAFFR/ELEIEHIEEEAI(CCPC=1), REgET
RE COM EHES].

1: SNRER/ICRIEFIR ETEEERI(CCPC=1), aTLUEd
®E COM {iEf, TRGI &

F—EFHEEFHEL].

E: ZURNEEEAMNS L RIEERER.

Reserved

Reserved

CCPC

RW

POl o G = e AV
0: CCxE, CCxNE 1 OCxM (AEFhZEE.
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Bit Name R/W Reset Value Function
1: CCxE, CCxNE ] OCxM (I2FZEHM; 8BI%NL
&, EfiIRERET COM
SR,
i ZNRAEEE ML EEEER.
14.4.3. TIM1 \NERIEHIFFSE (TIM1_SMCR)
Address offset:0x08
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ETP | ECE | ETPS[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 - - Reserved
SNEBRAR IR, 1IZADERES ETR 5i& ETR MUREHAVEMA
15 ETP RW 0 =
0: ETRAHITRME, SHEFHE LFHEBEN
1: ETRRMA), REBEFEHE FEHEEN
HNERRIEERE. IXAIfEREMERATERIRT 2
0: ZEIF/NERRTEIET 2;
1: {FEEESMEBRTHMESL 2. 1TTEIESH ETRF (58 LHEEERLEG
IXzh.
i 1: IRE ECE USRFEHMEHHER 1 7K TRGI &R
14 ECE RW 0 ETRF(SMS=111 1 TS=111) EEG{HRIZL.
i 2: MIAMNEZ(ETLAS/NERET MR 2 ERER: SR,
iEEAREL, BR, XBY TRGI REEEEI ETRF(TS IR
BEE 111 ).
i 3: SNERETERRT 1 ANSMERETEMRT 2 EIRTHAERERT, JMNERRT
HATMANZ ETRF
HNEBRRA TN SRR, NEBRRAISS ETRP SIERMRZES TIMICLK
SRR 14, HEMNBIRAISMEBEERET, SJLAE TR SapE(E
ETRP AT,
13:12 ETPS[1:0] RW 00 00: T sngExid
01: ETRP $JERY 2 7340
10: ETRP $TEZRAY 4 5347
11: ETRP $REZRAY 8 5347
HMEBRR ARG . XLEMEN TX ETRP (5 REFRIIRERFXS
ETRP HFIBIKITE., Lhrt, HFWKSEE—NEHITH
22, BicREIN M EHERFE— M REAOBEE,
11:8 ETF[3:0] RW 0000 0000: REIEMEES, £ DTS THRE
0001: fSAMPLING=fCK_INT, N=2
0010: fSAMPLING=fCK_INT, N=4
0011: fSAMPLING=fCK_INT, N=8
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Bit

Name

R/W

Reset Value

Function

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
WRKIES ETF[3:0] = 1 8 2 5& 3 it, DTS #AFENFRY
CK_INT X%

MSM

RW

FINER

0: ZiEF

1: MRRAN(TRG) EMEMHEIEIR Y, LIRITFESRIERER (B
d TRGO)EEMHRIENBEMNMNERBRANEL (B
TRGO) . IXXERIB/LANERT RS EI— B —RIIMER A
EFEERAN

6:4

TS[2:0]

RW

000

fRERE, X 3 IEERTRESIHERMARA.

000: Reserved(ITRO)

i XU REEERZEIR0 SMS=000)AI#5E03s, LUBSaTERER
A=A SRR AR

OCCS

RW

OCREF j&MRIERAL, Z{IFBTEFE OCREF BUEIRIR.
0: OCREF_CLR_INT i&E#%%| OCREF_CLR &I\
1: OCREF_CLR_INT &% ETRF

2:0

SMS[2:0]

RW

000

MBS, HIEETINES, MAESTRG)NEMLGES
TSN R MR X (WA IR S F s fIE 6 S E05
)

000: XIAMET

WNER CEN=1, NIFRoJnesEEm SRR $PIRa],

001: #mABEsERt 1

TR TILFP2 RUEBSE, TTERESTE TI2FP1 AYIIETM B/ FitER.

% SMS[3]=0:

010: ZwiE=stEs 2

TR TI2FP1 RYEBSE, IHERESTE TILFP2 AUIIETM B/ FitER.

011: #wmAE=stEst 3

TRIBEMEIR RV, THERESTE TILFPL AN TI2FP2 B9IAMA L/ T
L

100: SfitEs

EPRMAMA(TRG)R EFHEEIFIB IS, HEFE—
NEHSESENES.

101: =R
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Bit Name R/W | Reset Value Function
LA (TRG)ABN, IHENNHAE. —BfRBAT
HE, WIHEHERELE(EREN), HHEHENENIELLEEZE
19,
110: fkiEst
THEESERRRBAN TRGI B EFHEEHIERER), RB1THELESRY
EhEZEn.
111: HhERATEMES 1
TR (TRGH R EFHEIR G TELES.
E: IR TILF_EN#BUERARRIN(TS=100)8, AEEA =R
R, XERA, TIIF_EDESR TIIF TR HIEH— MK, ZAm
I EEX RENEMARBARIEY,
£ SMS[3]=1, SMS[2:0]4RFEEH O.
000: B Sf+HitR &R - AMEMARBAN (tim_trgi) BYEFHE
EIANITEEE, SRS ER R R E T EEs.
i ERISEEER T, AE(EA vev fER trgo MLES, (AP
mms A~geBcE/H 010)
RIg 14-1 TIM1 REBfRAIERE
Slave TIM ITRO(TS=000)
TIM1 TIM14

14.4.4. TIM1 FRBfi{EEES7EE (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
Res | Res Res Res Res Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res Res Res Res Res | Res | Res | BIE | TIE ,\%% CEA'I CES| C(éZl Cl(él UIE
RW | RW | RW RW RW RW RW | RW
Bit Name R/W Reset Value Function
31: 8 Reserved Reserved
BIE: FR¥FRIZEAHMT
7 BIE RW 0 0: ZEIFRIZEAET
1: SUFRIZEAET
TIE: ATt T
6 TIE RW 0 0: ZIEfARiT
1: SOVl T
COMIE: #31F COM dhitr
5 COMIE RW 0 0: ZIF coM =l
1: F8IF COM Hhlff
. CCalE W 0 CCAIE: FR¥FHBR/LLER 4 FhlT
0: ZEIFHRRIRILLER 4 Fhlf
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Bit Name R/IW Reset Value Function
1: SOVFHREIR/ELER 4 b
CC3IE: FIFHEA/LLER 3 Pl
3 CC3IE RW 0 0: Z5)HHH/EER 3 Fhifr
1: SOIFREIR/ELE 3 i
CC2IE: FVFHESA/LLER 2 Pl
2 CC2IE RW 0 0: ZEIFHEER/EVES 2 Pl
1: SOIFREIR/ELE 2 i
CCLIE: FeiFHsR/ELER 1 it
1 CC1IE RW 0 0: ZEIFFEER/EVES 1 Pl
1: SOVFHREIR/ELER 1 Pl
UIE: SiFEsTiT
0 UIE RW 0 0: 25 FE#FrhiT
1: FEFFRT
14.4.5. TIMl%ﬁEﬁEﬁ(TIMl_SR)
Address offset:0x010
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IC41 IC3lI IC2I IC1I IC4l IC3lI IC2I IC1I
Res Res Res Res Res Res Res Res = = E F R R R R
) ) ) ) ) ) ) ) Rc Rc_ | Rc Rc_ | Rc_ | Re_ | Rc_ | Rc_
wO wO w0 wO wO wO w0 wO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CC4 | CC3 | CCc2 | cc co CC4 | CcC3 | CCcz|cc
Res Res Res OF OF OF OF Res BIF TIF MIE IE IF IF F UIF
) ) ) Rc_ | Rc_ | Rc_ | Rc_ ) Rc Rc_ | Rc_ | Rc_ | Rc_ | Rc_ | Rc_ | Rc_
w0 w0 w0 w0 w0 w0 w0 w0 w0 w0 w0 w0
Bit Name R/W Reset Value Function
31: 24 Reserved - - Reserved
23 IC41F RC WO 0 FHEIRHREIR 4 7
- 20 ICLIF #R,
TFEBHER 3 &
22 IC3IF RC_WO 0 .
20 ICLIF #R,
NEE 2 ik
21 IC2IF RC_WO 0 TERiRR *T“
2 ICLIF #5A,
THEBHEER 1 in&
{NEIBMANB B R E A BRI B B TR AR A R
20 (CLIE RC WO 0 EH, ZINCUHEAE 1. CHREBEHETIE
- TIMX_CCR1 350,
0: TEESHR™%;
1: RETEGRIRSEN.
LHIERER 4 5
19 IC4IR RC_W0 0 FHEER T’f“
2 IC1IR iR,
b pia =7 CR v
18 IC3IR RC_WO 0 FriamiR T’f"
2 IC1IR A,
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Bit

Name

RIW

Reset Value

Function

17

IC2IR

RC_WO

0

EFHnER 2 s
£ ICLIR f#if,

16

IC1IR

RC_WO

EFEEER 115E

(4B N A B IE R L B A N\ FART B B EFH AR A TER
=4, ZiFCTHEBEE 1. cHREBHEITE
TIMx_CCR1350’,

0: LESHIRFE,

1. KR&EEFHORIREMS.

15:13

Reserved

Reserved

12

CC40F

Rc_w0

AR 4 SRR
201 CC10F {5k

11

CC30F

Rc_w0

HERIELER 3 IS HEERIRIE
01, CC1OF ik

10

CC20F

Rc_w0

ERILLR 2 ISRERIRIT
£ CC1O0F #R

CC1OF

Rc_wO0

AL 1 I3 HRART

(RN B ERE ENMNBIAR, ZiRCT REGE
1. 50 miEkRiziL.

0: FidHHAT=E;

1: CCIOF B 1 B, itHENEECLEWBERE
TIM1_CCR1 7758,

Reserved

Reserved

BIF

Rc_w0

FZErhiTiRIC

—BRERAEN, BEEENZME 1. IRFERAL
2, WRZAIAT RS O,

0: ZBRESHTE;

1. MEGA LENEIBREF.

TIF

Rc_w0

fi A& 28 RRTHRIC

LREMESENE (BMNERXIEH S TRRI B IMYE
TERET, 7 TRGIH NS TIEIE

ROOE, sEkJEER TAYE—ILE) BBz E
1, BHEMHEEO,

0: FfARESEHT=4%;

1: bR ESRRTEIaR

COMIF

Rc_wO0

COM HRf#Ric

—B74% COMEH (H CCxE. CCxNE, OCxM B#EE
) ZNHEEE 1. BRSO,

0: 75 COM B4,

1: COM FREfEERFImLL

CCAIF

Rc_wO0

HER/ELER 4 HRRFIRIC
2% CCLIF ##Hik

CC3IF

Rc_w0

IBIRILER 3 FRBTARIC
2% CCLIF ##Hik

CC2IF

Rc_wO0

R/ 2 FRlfTERIC
&% CCLIF iR

CC1IF

Rc_wO0

HRIELER 1 RIS
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Bit Name R/W Reset Value Function
SNERIBIE CC1 BeE MR
SR ESHRE LR ZAHEGE 1, BEPOx
R TRRINSE TIML_CR1 17
#2HY CMS i), BRSO,
0: FTILECRLE;
1: TIM1_CNT f9{ES TIM1_CCR1 BY{EILEL.
SNRBE CC1 BLENMNRT:
SRS MREMZUMBEMGE 1, BHERME 0 siEd
i TIM1_CCR1350.
0: FTMINER4E;
1: WABERF-AEFBITEEEDREA TIM1_CCRL(#E IC1
FeNE SEmERIEERANLE),
SEFTRRTIRIC
HFFEERSMINZAIREGE 1. BRSO,
0: FCEHEMH&E;
1. EFREHFENN. SHFFHRNEMNZAUBEGE
1:
- & TIM1_CR1 778809 UDIS=0, ¥ REP_CNT=0 /=
0 UIF Rc_w0 0 EEIE R EER MR DS s ;
- & TIM1 CR1 &7%=2H UDIS=0, URS=0, %
TIM1_EGR Z7Z280 UG=1 [F"4 8=
@RISR CNT EFIIA1);
- & TIM1_CR1 Z7F8889 UDIS=0. URS=0, 2§ CNT #
AR M BRI EERS
. (BENEREFISFRR(TIMI_SMCR))
14.4.6. TIM1 BE~=EFEFSB(TIM1_EGR)
Address offset:0x14
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | BG | TG | COMG | CC4G | CC3G | CC2G | CC1G | UG
- - - - - - - - [ww w w w w w w
Bit Name R/W Reset Value Function
31: 8 Reserved Reserved
FEERESG
IZAUBREE 1, BTFEE—NESH, BEEEmE
7 BG W 0 0
0: FTaE;
1: PPE—IRNESMH, RS MOE=0, BIF=1, HHEX
RIA9ARRT, WIF=EAERATHRRT.
PR SN
6 TG w 0 IZABREE 1, BTFFEE— ASH, HEEEME
0.
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Bit Name R/W Reset Value Function
0: FoalfE;
1: TIM1_SR Z7F8860 TIF=1, BFFEXIMAFRT, NF=4E
TERIATHRR,
RIS, FrEEER
ZNHRGE 1, BEEEEEO.
5 COMG W 0 0: Foahff;
1: % CCPC=1, AiFT#H CCxE. CCxNE, OCxM {i,
i RURMNEEMNAHINEEE.
4 CCAG W 0 FEEERBRILLE 4 S
&% CCI1G ik
3 CC3G W 0 FEEERBRILLER 3 B4
&% CCI1G ik
) CC2G W 0 AR/ ER 2 B4
&% CCI1G ik
FEEERBRILUER 1 S
ZNHREE 1, BFEE— MERItRsEs, amEa
‘& 0,
0: FoalfE;
1: 7E@IE CC1 EF=4— Mgkt inssis:
1 CC1G w 0 EiBE CCLRENEH:
IRE CClIF=1, EFEXIRAYFHT, WF=EAENAIRT.
FEiEE CC1BRENEN:
LEIItHBERIEE TIML_CCRL &, RE
CClIF=1, EFEXNAIFMT, WF=EERAIHY. &
CClLIFEZ9 1, WIRE CC10F=1,
PEETEM. ZUBEREE 1, BHEanE o,
0: FoalfE;
o UG W 4 1: EFIRITEES, HE— " EREH. IR D
SMERAUITEIERtEAE O(ERTDIAREAR), EEFROLXY
Fri&Ezl T ER DIR=0(A L) NI #4845 0, & DIR=1(/
TN EER RS TIM1_ARR BYE,
14.4.7. TIM1 $3R/EEERIN S FES 1(TIM1_CCMR1)
Address offset:0x18
Reset value:0x0000 0000
LIS
31 30 29 28 27 26 25 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
%CEZ 0C2M[2:0] ochz ch|>£2 CC2S[1:0] C():CEl OC1M[2:0] OPCEl ?:CEl 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 - - Reserved
15 OC2CE RW 0 HItHEEER 2 75 0 {88
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Bit

Name

R/W

Reset Value

Function

14:12

OC2M[2:0]

RW

000

IR 2 E R

11

OC2PE

RW

0

HHHELER 2 TR ERE

10

OC2FE

RW

0

WHECER 2 PRIRfERE

9:8

CC2S[1:0]

RW

00

R 2 15888,
ZAIENXIBERNAR EBANEL) | RENEREE:
00: CC2BEHmENHE;
01: CC2BE#WEE/MAN, IC2BEIETI2 k;
10: CC2 BEMECENRAN, IC2 BEITE TI1 k;
11: CC2@EMECE MmN, 1C2 MEI7E TRC L, BN TE
FERERAR IR BIE A
(8 TIM1_SMCR E51788/9 TS ii%#%) .
iE: CC2S{RAEEEXAA(TIM1_CCER Z{7#3H CC2E=0)4 2
A5,

OC1CE

RW

VSR 155 0 (4
0: OCLREF A% ETRF I NHI=;
1: —BEi@NEl ETRF MINSEF, Bk OCIREF=0,

6:4

OC1M[2:0]

RW

00

i 1485

ZAIEN THHSE(ES OCIREF RIHE, i OCLIREF AET
OC1, OCINHJHE. OCIREF2ZZE¥AEXL, i OCl, OCIN
HIEERFEURT CC1P, CCINP fi,

000: J&EE, HWHEIRESFE8 TIM1_CCR1 S5it#4E8 TIM1_CNT
BRI OCLREF ANE(E

22K

oO0l: TEEMKREBELINENBE F. Hit#HH
TIMX_CNT 8918 5 # 3k / tb 1% 25 7% 88 1(TIMx_CCR1)#8[REAT,
5@ OC1REF A=,

010: TEMNEEBELIALKEF. Hit
TIMx CNTHIE S HR/LL R F 7 H
1(TIMx_CCR1)#8FRt, 3&H| OCIREF JE.

011: &P, & TIM1_CCRI1=TIM1_CNTR¥, EJ#& OCIREF RIS
100: 3EHIAFTEBF. @H OCIREF A,

101: EHIANBMEF., EH OCIREF A&,

110 : PWM #® 1 - #HEBA LI #HH, —B
TIM1_CNT<TIM1_CCR1 F}i@IE 1 ABEBEF, B A K H B
. | T, —BTIM1I_CNT>TIM1_CCR1 BT & &
179 75 3 B F(OC1REF=0), BUABMEF(OCIREF=1),
11 pPwM & 2 - ‘ER@EALEIHHEY, — B
TIM1_CNT<TIM1_CCR1 R1iEE 1 AFCHEF, BNAEHE
¥ AT, —B TIM1_CNT>TIM1_CCR1 iHiEE 1 8
e, BNATCHETF,

¥ 1: —B LOCK 43Ii&79 3(TIMx_BDTR Z/7887#Y LOCK fi1)
FH CC1S=00(zBEAEpiAIH) UL IABEEIER.

2 EPWMIRR 18 PWMEET( 2, RESWRERKET
R BRAE P WAREEEICIEE] PWM tRRBF, OCIREF
RS AT,
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Bit Name R/W | Reset Value Function
HHERER 1 TRk ERE
0: ZIF TIM1_CCR1 HEHRMNMELINEE, AERNSEA
TIM1_CCR1 78, BFED LLEMER.
1: FHE TIM1_CCR1 FHiFesa0Tieslge, RSB ITEEE
3 OC1PE R 0 HFEEE, TIM1_CCR1 HFREH(EEEFMBHEISRATHEN
HRIEEET,
¥ 1: —H LOCK FRIi&H 3(TIMx_BDTR 27758419 LOCK fi1)
FHE CC1S=00(zBERE Ak ) VX IABER ISR
E 20 (NEREKMERT, STLAERIATES S FasiEn T E
A PWMiEL,, BNEZHERHRE.,
HHERER 1 HRiERfERE
ZAIFFINR CC Myt AR 2 MR,
0: HRIEITEIESS CCR1AY(E, CClIEFEME, BMEMASSET
FFEY, BRARERATMAE—MEIUERT, BE CClMmHAIR/E
) OCIFE . 0 B9 5 MTEREER.
1: WMAZR RSB IERIERAMS &KL T — IR UL,
I, OC #HigE LU
SERERTR, REMARRAIERCET CCL Hith BIRTLER 448
29 3 NI,
OCFE NRTEBE#HKACE AL PWM1 5 PWM2 1RSSR,
R 1 158,
X2 (N EERAE (EANEE) | REAEEEE:
00: CClEBE#EE/EE,;
01: CClBEWEENRA, IC1ISETIL E;
L0 cC1s{L0] W » 10: CcC1 ﬁﬁ?&ﬁaﬁ?yiﬁ)\, IC1BREIFETI2 L; ‘
11: CC1BE®ESE M, IC1MEIE TRC b, ERNTIE
RSB AR sSSP
(FH TIM1_SMCR 5778889 TS fiIF) .
iE: CCLS{XEBEXFRS(TIM1_CCER 77888 CC1E=0)4 2
AI5M,
BRI
31 [ 30 [ 29 28 27 26 25 | 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 - - Reserved
15:12 IF2F RW 0000 EINFEAR 2 JEiee
11:10 IC2PSC[1:0] RW 00 EN/FEIR 2 D bhEs
FRERILCER 2 1558,
X2 {UENXEERAE GaNEE) | REAEENEE:
9:8 CC2SJ[1:0] RW 0 00: CC2 BBEWERENEEH,;
01: CC2 BBEWACENMA, IC2 BT TI2 £;
10: CC2 BEMECE /MmN, IC2BREIE TIL L;
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Bit

Name

RIW

Reset Value

Function

11: CC2 BIBHECE NN, IC2 BUEITE TRC £, &=
(R TIEER SRR AR 2R NS AT

(2 TIM1_SMCR Z5{78889 TS %) .
i¥: CcC2s (NTE@EE XA (TIML_CCER HFEMN
CC2E=0)4Z2r 5/,

74

IC1F[3:0]

RW

0000

BINFERR 1 8ies

RIVMENT TI1 BMIANBRERER R F IR K
E. $FiERssE— ST EEsEm,

BIERE N MEMESFE—MRHAIBEE

0000: FiEimes, LA fDTS & 1000: RHESAR
fSAMPLING=fDTS/8, N=6

0001 : 3E Ff $1 = fSAMPLING=fCK_INT , N=2
1001: SRHEESAER fSSAMPLING=fDTS/8, N=8

0010 : 3E ¥ $1 = fSAMPLING=fCK_INT , N=4
1010: SRHEESAER fSAMPLING=fDTS/16, N=5

0011 : 3R ¥f $1 = fSAMPLING=fCK_INT , N=8
1011: SRHEESAZR fSAMPLING=fDTS/16, N=6

0100: RHESRER fSAMPLING=fDTS/2, N=6

1100: SRHEESAER fSSAMPLING=fDTS/16, N=8

0101: RHESRER fSAMPLING=fDTS/2, N=8

1101: SRHEESAER fSAMPLING=fDTS/32, N=5

0110: RHESRER fSAMPLING=fDTS/4, N=6

1110: SRHEESAER fSAMPLING=fDTS/32, N=6

0111: SRAESAER fSSAMPLING=fDTS/4, N=8

1111: REESAER fSSAMPLING=fDTS/32, N=8

3:2

IC1PSC[1:0]

RW

00

PN SR Gap it

X 2 fIEMNT CClL A (IC1) WMDIMARL. — 8B
CC1E=0(TIM1_CCER Z77887), WD IREEE L,

00: Mo IMEs, kMmO L NRE—MOGEd
KR—IRIER;

01: 82 NEMHRRIXIEX;

10: B4 NSRRI,

11: 8 8 PMEMARAR—IXIEIR.

1:0

CC1S[1:0]

RW

00

CC1S[1:0]: FHEFR/LLES 1 35%8%,
X2 (ENBENSE (WANEY) | REMARAEE:
00: CCliBEWEE EE,;
01: CClBEWEENMA, IC1IMEETIL E;
10: CClBE#HEE M, IC1BERETI2 L;
11: CCl @EE#HBECENIEMAN, ICL BEITE TRC Lk, L&
R TAEEREBfh AR 2RISR

(3 TIM1_SMCR 7783 TS %) .
E: CC1S (XEBE XA (TIML_CCER FHF=M
CClE=0)A 251,
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14.4.8.

TIM1 13K/ LR FF88 2(TIM1_CCMR?2)

Address offset:0x1C
Reset value:0x0000 0000

Th A3
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
OCE4C OC4M[2:0] OCEA'P COE‘”: CC4S[1:0 OCE3C OC3M[2:0] OCE3P OCE3F CC3S[1:0
IC4F[3:0] IC4PSC[1:0] IC3F[3:0] IC3PSC[1:0] ]
RW@@@RWRW@@RW@@@RWRW@@
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
15 OC4CE RW 0 HHELEL 475 0 fERE
14:12 OC4M[2:0] RW 000 B 4 1R
11 OC4PE RW 0 R 4 TRk fhRE
10 OCA4FE RW 0 HELER 4 PuKfERE
FRIRILEER 4 558,
ZAE X EERAE GaANEE) | REBAEENEE:
00: CC4BEWEE EL,;
01: CC4BEWAE M, ICAMEIETIA £;
9:8 CC4SJ[1:0] RW 00 S CC4@ET&EE§E@)\’ ICA MRRE TI3 1
11: CCA EBWEENHN, I1C4 BEIE TRC £, 1=
(X TAEER BB R R MAMIZFRS (H TIMI_SMCR 7
B TS %) .
i¥: CC4S (NEBEIE XA (TIML_CCER HHFHM
CCA4E=0)7R2aI5H.
7 OC3CE RW 0 R 335 0 f#AE
6:4 OC3M[2:0] RW 00 LR 3 183
3 OC3PE RW W 3 Tk fheE
2 OC3FE RW IR 3 k(e
FERILCER 3 1558,
X2 {UENXEERAE GaNEE) | REARESEE:
00: CC3BEWEE EE;
01: CC3BEWmENMA, IC3MFETI3 L;
10: CC3BEMACE/IMAN, IC3MEIETI4 L;
1:0 CC3SJ[1:0] RW 00 ; .
11: CC3 BEWRECENRIN, IC3 MEIE TRC L, IR
IR TR ER BB AR BRI IE A
(F2 TIM1_SMCR 17889 TS if#E) .
i£: CC3s (N#&E®EX AR (TIMI_CCER HHEHN
CC3E=0)4 a5,
ARSI
Bit Name R/W Reset Value Function
31: 16 Reserved Reserved
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Bit Name R/W Reset Value Function
15:12 IC4F RW 0000 I NEEE 4 JERREE
11:10 IC4PSC RW 00 EINAEIR 4 TR shse
FESRIELES 4 61%,

X 2 (ENXGEENAR (GMNEE) |, RENBEEE:
00: CC4BEWHEE ML,

01: CC4 BEWREENMA, IC4METETI4 £;

10: CC4 BEWEENHEAN, I1C4BETETI3 L;

9:8 cc4s RW 00
11: CC4 BBWHEENHAN, 1C4 MEITE TRC L., IER
RTIEER SR SSBMARIETR (B TIM1_SMCR &7
BB TS (kR .
i¥: CC4s (N7E@EE XA (TIML_CCER HFEMN
CCA4E=0)4 a5,

7:4 IC3F RW 0000 BINIEEE 3 EiRee

3:2 IC3PSC RW 00 EINEIR 3 Ty smse
FR/LLES 3 1R,
X2 (ENBENGE (@ANELY) | REMARAEE:
00: CC3BEWmRENRHH;
01: CC3BEMEENMAN, IC3MEIETI3 £;

10 0C3S RW 00 10: CCIIBEWACE N, IC3MHETETI4 L;

11: CC3BEHECE MM, IC1 BEITE TRC £, IHHiER
(R TAEE BB AR 2SN RSE A

(EH TIM1_SMCR 5772800 TS inki®) .
i¥: CC3s (NEEEXAA (TIML_CCER HFF&HEMN
CC3E=0)4 a5,

14.4.9. TIM1 }E3R/LLEk{EEESFRS (TIM1_CCER)

Address offset:0x20
Reset value:0x0000 0000

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

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

Re | Re | CC4 | CC4 | CC3 CC3 | CC3 | CC3 | Ccec2 CC2 |CCz|CC2| Ccc CCl1 |CC1 | cCC1
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 - - Reserved

13 CC4apP RwW 0 BINAEEX 4 R, &% CC1P AUf#A,

12 CCAE RW 0 WINAEEX 4 BiiGERE, &% CCILE RUfEiA.

11 CC3NP RW 0 BNAEER 3 EAMaERE. £% CCINP AUi#EHIA,
10 CC3NE RW 0 BIN/BER 3 EAMEILHERE, £% CCLINE AUk,
9 CC3P RW 0 BNAEER 3 ldHtRE. &% CC1P RIfHIA.

8 CC3E RW 0 WINAEEX 3 HitiERE, &% CCI1E RUfiA.

7 CC2NP RW 0 BNBER 2 BEAMNEILEAR I, &% CCINP AUk,
6 CC2NE RW 0 BN/MABIR 2 EAMAILERE, &% CCLINE AUk,
5 ccap RW 0 BINBER 2 Hitkit. 5% CCLP R9MA,
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Bit Name R/W | Reset Value Function
4 CC2E RW 0 RINABIR 2 HiHfERE. £ CCLE RYHEIA,
BINAEER 1 B AR
0: OCIN ZE¥FEH
3 CCINP RW 0 1: OCIN {EHFEEM
i¥: —H LOCK £8l(TIM1_BDTR Z77285hAY LCCK {:1)i& A 385
2 B CC1s=00(BBERE N R ) VIZABEEIEL.
EINEER 1 BN HH RS
0: X - OCIN £, FEt OCIN BRI HEBFKHT
2 CCINE RW 0 MOE, OSSI, OSSR, OIS1, OISIN, CCIE {fa,
1: /3 - OCIN {ESHMEEIXIAAVEHS M), Hia B K
F MOE, OSSI, OSSR, 0IS1, OISIN, CCIE {fYfH.
BINARER 1 R
CCl BB E R
0: OCl 5HFEM
1: OCL{REBFER
CClBERENRA:
CCINP/CC1P {\NEEENfATHEFEEM TILFPL F1 TI2FP1
AR
00: ARIB/IEFHE:
TIXFP1 EFHEB (k. SR TR, SNERETHERtARRE
®xTF)
TIXFP1 ARME (=R, fwIDesE)
01: RAB/MTEEG:
TIXFP1 FREABR (k. SR TR, JMERRTEPaRitRE
1 CC1P RW 0 =®TF) ;
TIXFPL 48 (IR, fmhgsstEl) .
10: {RER, FEFEAXMECE.
11: RRIEXGE
TIXFP1 ERFITREEEERERN (k. SME TR, JNERETHH
BALRERT)
TIXFP1 AR (MNEER) . XPMEEAEN AT RiBeEE
T
iE:
13 FEMGHEE, X—EfmEA. R TIMx_CR2 HiFss
HRY CCPC IR E, BPA CCLP RISERRERAIRBTE com B4
RENA RIMETEAE,
2.—HB LOCK ZI(TIM1_BDTR Z{F2EHHJ LCCK {1)i&/9 3 5
2, WRZARIABERRIEDL
EINEER 1 ) {ERE
CCl BERENHIH:
0: XA - OC1ZitH, FEit OC1 FYEHER KT MOE,
OSSI, OSSR, 0IS1, OISIN, CCINE {iA9{&.
0 CCI1E RW 0

1: FFiZ - OCl (ESHHERIRAYMEHS M, EinHEB & T
MOE, OSSI, OSSR. 0IS1, OISIN, CCINE fiff9{&.,

CCl BEEE A

ZADRTE T iHES R ER TRERIRAN TIM1_CCR1 &7F:8,
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Bit Name R/W | Reset Value Function
0: HIRZEELE
0: FE¥R{ERE
iE:
MFEMMNGHEE, X—AEMERT. WR TIMx_CR2 HiFss+
B CCPC A8 =, BBA CCLE HSEFREMIREE com BtA
AR A RINEFREAE.
=& 14-2 BEEFRIINEERIE* OCx F1 OCxN EiEavE HizH
= RIS
MOE | OSSI | OSSR | CCxE | CCxNE OCx output state OCxN output state
0 0 0 MEHZEIE(SERSEF), OCx=0, | M EIL(SESREUFT),
OCx_EN=0 OCxN=0, OCxN_EN=0
. L e oo B OCXREF + Polarity
0 0 1 | MHREIE(SERERT), 000, | oou=ockREF S8 CoxNP,
OCx_EN=0 OCXN_EN=1
0 1 o | QCXREF +Polarity B (SER BT,
OCx=OCREF &g}, CCxP, OCx_EN=1 OCxN=0, OCxN EN=0
, , OCREF By H % ( not OC-
OCREF + Polarity + dead-time ) ]
0 1 1 0Cx_EN=1 REF) + Polarity + dead-time
OCxN_EN=1
opox 1 0 o | MHZIE(STERTERNTT), OCx=COxP, | MIHEELL (SER BUTH),
OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
A& L Ak coptoan _ OCXxREF+Polarity
1 0 1 | MERIE(STEREUTH), OCx=COXP. | o N=OCKREF xor CCXNP,
OCx_EN=1 OCxN_EN=1
RS (4 eB TR
. . , OCXREF+Polarity XARE (B ERER ALK
OCx=OCxREF xor CCxP, OCx EN=1 | B ¥ ) OCxN=CCxNP,
OCxN_EN=1
_ _ OCREF By H % ( not OC-
1 1 1 OCREF+Polarity + dead-time . .
OCx_EN=1 REF) + polarity + dead-time
OCN_EN=1
0 0 0 B (5 EREEMTFF), OCx=CCxP, | i H 2 Ik (5 & AT 28 BT FF),
OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
0 0 1 HHEE I F(SRERTESHTTT)
0 1 0 F4EH9: OCx=CCxP, OCx_EN=0, OCXN=CCxNP, OCxN_EN=0
WMERATHPFE: RE—PMEXEEE, R OISx 5 OISXN HAERILL
o 0 3 1 1 OCx F[] OCxN fEMEF, OCx=0ISx F] OCXxN=OISxN,
1 0 0 BHEEE (SERESHT) WHEELE (5ERETT) |
OCx=CCxP, OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
1 0 1 KR (BHEREBE ATTHEBF)
F4EH: OCx=CCxP, OCx_EN=1, OCxN=CCxNP, OCxN_EN=1
1 1 0 - . X .
ERHEE: 29— EXEERE, RIR 0ISx 5 OISXN FHAEIIRL OCx
1 1 1 0 OCxN FIBEZHEEFE, OCx=0ISx 1 OCXN=0ISxN

155IRY, SEXERET, BHSRRREXAEEAIMNEL, RELR moe FIREEARIMERRMRISNE
71, WR—NMEER 2 MHENRBER(CCXE = CCxNE = 0), HB4 OISx, OISxN, CCxP #1 CCxNP &R
i%go

i SIBNEEEIEAMI OCx F1 OCxN BIERIFNB /0 SRR, BURTF OCx #1 OCxN BB GPIO LA
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& AFIO 57788,

14.4.10. TIM1iE&&(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 - - Reserved

15:0 CNT[15:0] RW 0 THEESRYE

14.4.11. TIM1 F5438%28 (TIM1_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 - - Reserved
o snesaE
OB MR PR OBRE ( CKCNT ) & F
fCK_PSC/( PSC[15:0]+1),

15:0 PSC[15:0] RW 0 PSC G887 HEHHH=EEN LRI SREE S 7280
B, B 4amitiEs
# TIM_EGR BJ UG {iii5 0 i LIEE SRR BIMNIZHIES
;EEEOO

14.4.12. TIM1 BEIEFRINFESFFE (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 - - Reserved
15:0 ARR[15:0] RW 0 BEIEEHIE
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ARR B8 T RERENLIFH B ERNSFFRME.
SEMEFEBANENZTAT, THEEEATE.

14.4.13. TIM1 ESIH#ESFFER(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 - - Reserved
AR ELERRYE
FRTHEHINEE, XEMATFRAPIREVREF3EM
BEFEER (RIERAM TS
FRERIHEFIFTEFR) | ARTFFLEEF+HE, UsRE
BTS2 R ETAOEREE,
BRETIHEIEE REP_CNT X8| 0, &7 —NEFHEHEH
7:0 REP[7:0] RW 0 Hit#428 REP_CNT &M REP BEFF 18 it #t. H F

REPCNTREHERABHEMSHURCEREN ST E
#HREP{E, & LLX TIMI_RCREEZEEBEANNFERET
RERRE ISR R e ER,

XEWRERE PWMIERH, (REP+1)IINE:

- OEXTHERT, PWM ERRRIEE;

- EFONTREXT, PWM EEREREE;

14.4.14. TIM1 #BTR/ELES133R 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 - - Reserved
RS 1 B9E
& CClLBEmRE Nt
CCR1 A& TENYFIHK/ILLER 1 HFEFENE (EH
B) .
15:0 CCR1[15:0] RwW 0

SNERTE TIM1_CCMR1 £5{F28(OC1PE \) PRI FREHAT
t, BRRANSRISESRT.

B, AESEHFMREN, WIEHETRASEIH
SRILCRR 1 HFee.
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Bit Name R/W Reset Value Function
HEHR/LVR S 7SR T 5118188 TIML_CNT tKiRRY
&, HB#%E oClimOLmHE=s.

& CCLiBEmE MmN
CCR1 & THLEREAEIK 1 B4 (IC1) (E@MnIits
28(E.

14.4.15. TIM1 $5R/ELEE1FRS 2(TIM1_CCR2)

Address offset:0x38

Reset value:0x0000 0000

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

15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
CCR2[15:0]
RW

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

FERIELER 2 HO(E

& CCi@EicE

CCR2 B8 TENYBIHR/LLI 2 SFEMME (TRER
H) .

WNERTE TIM1_CCMR2 E1%28(0OC2PE {if) ch R bR e fS
M, HAZREE N\ LRiEFe8 .,

15:0 CCR2[15:0] RW 0 BN, RELEHREMRERN, HIRHES RASRIH
SRILCRR 2 FFae.

LRI RS FRES T SIHER TIMI_CNT LR
&, HB%E ocimO LiEHES.

& CC2 BERLE MmN
CCR2 & TH LR 2 H4 (IC2) &ML
BE(E,

14.4.16. TIM1 BFR/ELEL 1358 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 - - Reserved

R/ 3 RYE
% CC3BEmE Nt

15:0 CCR3[15:0] RW 0 . - o e
CCR3 Ha7TENHFIHR/ILE 3 HFsE (T
B) .
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Bit Name R/W Reset Value Function

SAERTE TIM1_CCMRS3 &5 {728 (OC3PE {i1) PRI TR
t, BIRR NSRS TR,

BN, RELEHREMHRERN, HIRHESRNSRIH
FRILLES 3 FHiFes .

LRTERLERBFFREE T SiHER TIMI_CNT LR
&, B oc ik LiEmHES.

= CC3 mEtkE A
CCR3 & THEL—REAMIX 3 B4 (IC3) EMmAvits
2&{H.

14.4.17. TIM1 iR/ ELES1338 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

CCR4[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved - - Reserved

R 4 BUE
& CC4 BmaEmcEvmt:
CCR4 & TENLEIEIN/ILE 4 FFENE (ER
B .

SNERAE TIM1_CCMR4 Z57725(0OCAPE (i) PRI RS
t, BRERALRISFRT.

150 CCRA[15:0] RW 0 B, RAELEHEMREN, BICEHESENLHH
IRILLER 4 SFRE.

LRI RSB FRE2 T 5iHER TIMI_CNT R
&, #B7 ocimM LmtiES.

£ CC4BERCENBN:
CCR4 B THL—REIANREX 4 B4 (IC4) EHAITHE
2&{H.

14.4.18. TIM1 FIZEMFRSFE(TIML_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 | 0SSl | LOCK[1:0] DTG[7:0]
RW |RW [RW [RW | RW | RW |RW [|RW [|RW [RW [RW | RW | RW [ RW | RW | RW

Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
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Bit Name R/W Reset Value Function
FiatifEre
—BNERABN, ZIHEHRLE 0. 1RIE ACE (19
B, THRHEE 0 HEME 1. EXWEEMEHEES
15 MOE RW 0 .
0: ZEIF OC #1 OCN fatHasasl =R ;
1: MRRETHMNFEREM (TIMI_CCER FHEFEHEM
CCxXE. CCxNEfif) , MFFRE OC #1 OCN &,
BniimitiHEae
0: MOE REEtEIEE 1,
1: MOE B E 1ET I ERSEHBHEL (R
14 AOE RW 0
REBATR)
i¥: —H LOCK Z&8l(TIM1_BDTR 25772849 LOCK £i1)i&
A1, WRZRIARERIESL,
RN
0: FIFEBMARBFER;
13 BKP RW 0 1: AEBMABBEFEFEH.
i¥: —H LOCK Z53l(TIM1_BDTR 2772849 LOCK f1)i&
A1, WRZAIAEERAEDL,
RIZEThRE(HRE
0: ZIFRIZFEHN (BRK K BRK_ACTH) ;
12 BKE RW 0 1: FEFZE@AN (BRK K BRK_ACTH) ,
i —HE LOCK 2I(TIM1_BDTR 2577284/ LOCK {i1)i&
N1, WRZRIARERIEL,
IE TR T RAMRZS 154
IZAIFAFH MOE=1 BiBEAEMAHAT. EBEEMIEH
ERTEEHAFFIE OSSR fiL,
&% OC/OCN {FaERVIFARIRAE (12.5.9 15, fBR/LLR(ERE
1728(TIM1_CCER)) ,
1 0SSR RW 0 0: YERTSEEATERT, £1E OC/OCN #HiH (OC/OCN f&
Bemt{ES=0) ;
1: MERTSESA TR, —B CCxE=1 8} CCxNE=1, FFi5
OC/OCN i FH it o .,
OC/OCN fEgeimtES=1,
i¥: —HB LOCK Z&5l(TIM1_BDTR 25772849 LOCK £i1)i&
A2, WRZRIARERIESL,
] W N S N i 22
ZAIEF Y MOE=0 BiEEigAE AT,
£ OC/OCN {FRefiF4nAA (12.5.9 15, HER/ELE{ERE
1728(TIM1_CCER)) ,
0: MEATEEATIERT, Z1E OC/OCN #HiH (OC/OCN f&
10 0SSl RW 0 BEMHES=0) ;

1: 4 % BY88AF I fEAY , —HE CCxE=13f CCxNE=1,
OC/OCN & 5t it & =if 8 F.,

OC/OCN {FgaeintHiES=1,

i —H LOCK 2I(TIM1_BDTR 25788+AY LOCK £i1)i&
72, WEZNABEHIESL.
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Bit Name R/W Reset Value Function
MEIRE
ZAARE IR R TR S R,
00: $ixEXM, BfFesLERP;
01: SiE®RS 1, F8EE N\ TIM1_BDTR FHFEH
DTG/BKE/BKP/AOE {37, TIM1_CR2Z57Z25/J OISX/OISXN
v
10: BERB 2, FEEEANBER 1 PHSM, BFREES
A CC it (—BEHEXEEET CCxS ik,
9:8 LOCKIL:0] RW 00 RIERL ( o Rt
TIM1_CCER 2517289 CCxP/CCNxP {i1) LA OSSR/OSSI
i7;
11: BIERF 3, FEBEBAPERF 2 FISAM, tBAREES
A CC &4 (—BEHEXEEEY CCxS ik,
TIM1_CCMRx Z57758H OCXM/OCXPE {i) ;
T ERFKENMNRE, REEE—IX LOCK i, —BHEA
TIM1_BDTR 57788, NERNBFEER
ES=TI
X RAERRIRE
XUEEE N TIHERA MG H 2 BRI XISEERTE). g DT
RELREEERTY ()
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 x
7:0 DTG[7:0] RW 0000 0000
TDTS;
fl: #& TDTS = 125ns(8MHZ), BIREAITEXATEI:
0 2l 15875ns, HEEIATEIA 125ns;
16us 2l 31750ns, HEEIATEIA 250ns;
32us Bl 63us, EHIKATEA Lus;
64us Fl 126us, EHLIKAIELA 2us;
i —HE LOCK 2I(TIM1_BDTR 251788+AY LOCK {i1)i&
AL 283, NXLIABERE
E&e
14.4.19. TIM1 H{F=E1s
B
O i
flt
flw Reg
cliliste | 8 RANQY QN IRaRS8YYY =S o e o w0 v e e
e | d s
t t
h
TIM g | w 9 sl ol o =
0 x_C 5 | & & % a| | 3| @
x |3 R1 Reserved 5 < g i B e
0] 2
0
5,?/3 r r r r r r
rit w w w w w w w w
e
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31200 z z 34700 Lz
S000 oz 31€00 z 2 34100 Lz
ElcR) z = .z
[o:Zlswm [o:2lsL z 3INOD z z [0:2lNTo0 -3
EN z z -2
STIL N o NSIN - z z 30100 —

= o
[o:Tlszo0 2

= o

: 2
= S [o:€l413 z 39250 =
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x_C =) 3 = Sy 2 =
CM 3, o = o, o =
RL:I G 2 | & 5 o 4
) & Q 0 g %)
o NP = O O = O O
uT = =
X |3
12
8 rrrrrwrrrrrrrw
W w| w w | w w w
olo|o|o| 0o |o|o|o|oOfO|O| O
<) = ) =
& |28 & gy 3
0 o) O o) O
X |3
112 rpr|rfr r{rrj|rfri|r
c w I'WWW w WrW
olo|o|o| 0o |o|ojo|jofo|lO| O
) 8]
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< o ~ ™ a [v)
) O
Q § o ] 3 o
0
X |3
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I HEE HHE R EE R
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ol O ol O 0l O
o o] 3| 3| o 9 3| 3| ©f ©| | 3| ©f ©
0
X |3 r{r | r{r | rf{ryprf{r|rjr|rjjr|rij|r
212 WW|W[W|W[W W|W|W[W|W|[W| W|[W
0
olo|o|ofo|lo|lOo|O|O|O|O|O|O]|O
CNT[15:0]
0
X |3 w
2|2
4
0
PSCI[15:0]
0
x| 3 w
212
8
0
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ON X o

ARR[15:0]

o wXxX o

A WX O

OXFFFF

w0 wX o

Owx o

ok~ X O

A A XO

REP[7:0]
w
0
CCR1[15:0]
rw
0
CCR2[15:0]
rw
0
CCR3[15:0]
rw
0
CCR4[15:0]
rw
0
9 [a)
PR w
ojo0|j0fO0OfO0Of|O 0 0
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15.

15.1.

15.2.

1]

HERZE (TIM14)

TIM14 @&t

BAERT RS TIM14 HEI4RiETNSREsIRENRY 16 (i BshE8itEiEs A,

BERTSMZE, SFENERNESHIKITKE (AR SEF LR (@R PWM),
(FFERTBETNDIRNEE, ARH K EFTRAZ BT LATE L MR R LN ERDEHE R,

TIM14 ERfEREBRTEINZAY, IRBEEREHITRIE,

TIM14 EE4SH

16 [z E=h%EE Lit#E8

16 AT 4mAR(FTLASERHEB)TASSRES, TTHENESATEMAERMDIRREA 1 ~ 65536 ZERYEREUE
1/MRSIEE, 1ER:

SINFR

Tl A 5%

PWM &RY (IR53I771EL)

BRI

TR AR Rl

B THEESm LR, T EESIA (BT R
SRR

i

238/348



PY32T020 R5|&EFHf

Internal clock(CK_INT) Trigger

Controller Enable
counter

\4

auto-reload register

— > Ul
Stop, clear u -y
U
CK_PSC CK_CNT —>
»| PSC prescaler > +/- CNT counter
STRY @ cll
TI1FP1 IC1 - e —r
i Input filter & IC1PS OC1REF oc1
TIMx CH1 | capture/comp Output
-oHa[ ] edge selector > prescaler > are 1register control L
TIMx| CH1

Note:

REG Preload registerstransferred to active
Registers on U event according to
control bit

—>»  Event
Interrupt
S 4
&DMA output

15-1 TIM14 ZE¥THEE]

15.3. TIM14 IngedsR

15.3.1. HE&Ex

XN AmiEERT SRR ERS D B— 1 E BaIERERY 16 M EiHEEs, TR thEd — 1
7]

DINERSE,
RIS, BB S FRIMoMEFes, AEHEEE TR LURIE.
RIEETTEE:

B H¥EESTFEE (TIM14_CNT)

B FIDIREFRS (TIM14_PSC)

B BEREEFes (TIM14_ARR)

BEMEXHFTEFRENLERN, EREZENEXRUTEFRBHIMNERTEFS. REE
TIM14_CR1 H1FS8ThRIE RN TREE RSN (ARPE) HIIRE, ERSERNNS—EHHES
RAVEFEM UEV IMEXRIR 75788, SITHEEAR LA TIM14_CR1 FHF28+H) UDIS i
ST 00, FPEENEMN. BB ELIBRE T4,

THERHTISMERAYAT T CK_CNT 3Raf), (XHIRE TiTH4IEE TIM14_CR1 HF8AIITEEEE
BEfZ (CEN) Bf, CK_CNT A B

A, FEIRE T TIM14_CR 778809 CEN (If9— M ETSHREIEAS, iHEEEFHATHEL
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15.3.2.

Fagr st :

T smeR A LAS T EERA0RT$PH% 1 Bl 65535 ZERVERES . ERET— (£ TIM14_PSC &
FRaPRY) 16 (USTF=sizdlRY 16 itEEs. RAXMN=HISERTER TR, CRBEEiThTHEEN
T, FHOT SRR EE T IRE BRI HER A,

TESEHTETSRRET, BEXIomzssiaibl+.

Hiuudiuuuuuy

CK_PSE

CEN

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

Update event(UEV) T

Prescaler control register 0 1>< 1

Write a new value in TIM1_PSC

1

of1fofafofrfof1)

El 15-2 HMDIMRAISE 1 T2 2 Y, THEERAIES FE

Prescaler buffer 0 ><

Prescaler counter

Ty gy

CK_PS€

CEN

Timer clock = CK_CNT ‘T
Counter register F7 F8 m@ﬁ 00 01 >C

Update event(UEV) T

]

Prescaler control register 0 b/

Write a new value in TIM1_PSC

3

Prescaler counter 0 uanaa
15-3 ST MRS EIM 1 5 4 B, THEERAORTFE

Prescaler buffer 0 ><

ITEURT

. Litagisst

LHSEEM O LHEEIEENEEEIE (TIM14_ARR S77A0(E) |, AAENM 0 BERFHATTEL, Fr=t—ANt
B,

BMTEURER, FFETEHSEM, £ TIM14_EGR SESRP(@IHMAA)IEE UG (AiBEFERTLE
£—NEIHEH.
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IRE TIM14_CR1 FH7F28+RT UDIS i, RJLAZRLEEFEM,; XiFBILUERAERTES S Feet S
NHER EfHE F5517es. £ UDIS KESZhl, BAF-EERSMH. BRI, E2T#EKIE
M 0 FHE, BRSO IRERANITEBME O(EMDNRAIEEAR), o, WMRIRET TIM14_CR1
BFaa il URS [U(EEREEFNER), RE UG (iEr=4£—1"E#HSMH UEV, EREREE UIF If&
(BIARF=EARIE), XEN T EHRRREN TERITEESE, RIS =4 E AR,
BRE—NEFSEHN, MENSESRBEET, BHREN(KIE URS ()REEMIREA
(TIM14_SR 7788489 UIF {3),

B RS AR ENEANTESSFFRIE(TIMI4_ARR),

B TASIRESRIR N X BN TS FsAYE(TIM14_PSC HF=8IR D).

THNFRERT UINERESRETAITHEETA, 2 TIMX_ARR=0X36.

o pse Tty U

CNT_EN ‘

Timer cock = CK_CNT yuuuruyuuyuuyuyl
Counter register 31 )(32)(33)(34)(35)(36)(00) 010203} 04) 05} 06} 07
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

& 15-4 T2 FE], AESRTH DA F /9 1

o _pse Jutuydutuduyyul
CNT_EN ‘

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

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

15-5 THRERATFE], RIBBRIFRO SRR F79 2
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CK_PSC

CNT_EN

|

Timer clock = CK_CNT

Counter register

0035 0036 0000 ooor )

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

15-6 THRERATFE], RIBRRIFRO SRR F 79 4

CK_PSC

CNT_EN

Timer clock = CK_CNT

Counter register

0035 0036 0000 ooor )

Counter overflow

—

Update event(UEV)

Update interrupt flag(UIF)

15-7 THERRRRI P, EBRT RO SE T N

CK_PSC

utyyUUyygUyyuyl

CNT_EN

Timer clock = CK_CNT

| | |

Counter register

1F 2d

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

]
T
—

15-8 IHEERATFE], & ARPE=0 RIRYEFEM(TIMX_ARR iRBEFEEN)
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_pse RERRRRNNRNRERuRaRaRA

CNT_EN ‘

Timer cock = CK_CNT Uy ruuiuuuyyl
ro.)(r1)(F2){ea) Fa) 5)(00) 01) 02)(03) 04} 05} a8) o7
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

15-9 ITHEIESRTFE], 2 ARPE=1 FTHIEFHE(FZEN T TIMx_ARR)
15.3.3. B3R
THERESHORT PRI ERATED (CKUINT) 24, TIMx CR1 277589 CEN i TIM14 _EGR 722819

UG (\2SERRAEFINL (FRT UG I BEnErRol) | Ree@midiidazsdtfil. —BE CEN{IA 1,
ERRT R EP R SRR IR AT £,

o rse Tyt vy Uy

CEN=CNT_EN |

UG ]
CNT_INIT ]

Counter clock = CK_CNT = CK_PSC ﬂ_r[m
31 )(32/(33)(34)(35)(36 00 01)(02)(03)(04) 0508/ 07

15-10 —itEz{ FAYIEHIBES, AERRTE D3R FA 1
15.3.4. HEER/ELBOEE

B NERCRBERERSRE — MR RSFR(Ba% F57), BEmRATMAED T
iR, SHEERMIMoER), IR (=l s,
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Intput stage ‘ APB bus ‘
<> Output stage
‘ APB interface ‘
p/rite CCR1H
ReadCCng S "
read_in_progress Ivarite CCRIL
ReadCCle R
b—! output mode
capture_transfer
are_transfer
OC1PE
CC1S[1] ‘ Capture/compare shadow ‘ (‘ OCIPE | TIM14_CCMRL
CC1S[0] ) Input mode register IComparator (from time base)
capture
CC16 | ef ) —Caplire I— CNT>CCRI—yyput bct Rer —
_| utpu
‘ }' 1 Contr‘oller Tim14_cl
TIM14_CCMR[ 0C2M[2:0] | | cap | [ cap |
TIM14_CCER

TIM14_CH1
] TI1 TI1F_Risi
[ fl dOWFrIEceJLnte TIIF Edge TI1F_Falli | O [EP 01

DTS Ll _Fa |qg
B r Detector 1 Divider IC1P
/12/4/8
ICF[3:0] TIM14_CCER CC1P/CCINP b i
TIM14_CCMR1
[ ccis(r0] | Icps[1:0] | [ cCIE |
Intput stage TIM14_CCMR1 TIM14_CCER

15.3.5.

15-11 TIM14 1EE]
BINBROXIBMAT TiX MINESRAE, FHE—NRKREIES TixF. e, — M HRIBEERRIA%R
N E—MES(TixFPX), ERLUENMEZUEHISSA MR E (F kRS, ZESEY
D STHNIBIRZT 7 R=(IcXPS),
RO TE—NPERE (B8 FARE, B RnREREHHESHINRME.
IR IR — N RS TRl — I F Sk, XS UR URM PR E TR,
EgREIUS, BIRREER FSFRL, AeBEHRIREFESRT.
FHRREAT, MRS FRIRATHEHER FH5EFRT, RAeR FSFRIRSIH =T
iR,

N EIRIRL

FERABRENXT, SR ox ESENTERE, THEENARERNFRER/LRS 7S

(TIM14_CCRx) ®h, MiEFkEEA4RT, HEMNAY CoxIFIiRE (TIM14_SRZH1788) HE 1. WRHE

REMRER, CoxIF REEEANE, BAESHHIRIRE CoxOF (TIMx_SR H7:2) #E 1. 5

CexIF BJiERR CexIF, SsEETFERAYRFREHE R AIEER CoxIF, 5 CcxOF=0 a;&kk CcxOF,

AT I BRANEIAE TI1 MIANRY_EFH AR E0E8A0ER] TIM14_CCR1 HFss+, LSBT :

B EEAMGHE: TIM14_CCR1 &uERzR TI1L B, FILABE A TIM14_CCMR1 FHEFsE+HH
CC1S=01, RE CCISAH 000y, BEWEE WA, FH TIM14_CCR1 HFHETARIE.

B RIERAESHNER, EERNEKSEAMENEE (BMAR Tix i, BARKSEHLLE
TIM14_CCMRx FHfZsHH IoxF i) . RIRMANESERE 5 MHERIT AR EIRNE ),
BN/ BRI ERT 5 MEPER. FEt, AT fors SRER)ELEEREE 8 )R, B
INE TIL E—RERIDETM, SAEHE TIM14_CCMR1 HE28HE A IC1F=0011.
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15.3.6.

15.3.7.

B EE T BENBWERIAG, £ TIMx_CCER HESEFEAN CC1P=0 (LFIF) (M
CC1NP=0)

B BEMATOMEE. EXMIFH, BIIFERRAREES— M EMNBEFRIGNZ], FIHR
DIRSEWEEIE (B TIMXx_CCMR1 25775849 IC1PS=00) .

B iRE TIMx_CCER Z7F3800 CC1E=1, AUFMIRITEEERIRRS s .

B RFE, BETIRE TIMx_DIER FF285H CCLE M AIFEXPInEK.

LRE— NIRRT :

B PAEGRIRTAAHER, TTEESAYERIEEERI TIM14_CCR1 51788,

B CCLIFIFEMHIRE (FURE) . HREZED 2NELHIRAT, M CCLIFREBHiBMR, CClOF
HRE 1.

B IMRET CCILEfi, MEF4E—FEnEK.

ATREFREGEE, BNEEHPEGEEIRE 2R, EREUE. XEATEREREIEH PGS

IS IR IEREHE Z AnT ser= R hEms HES.

T WARBRPETEREEBIS RS B TIMx_EGR FHERAY CCxG iRF=4,

= Lh

HEIZET (TIM14_CCMRx FfFesH CCxShits =00) T, MitHtbB(ES (OCxREF FIHAMAY Ocx)
BEfF R EABETHRTE, AR T it R S 7 a8l =Rt RS R,

5 TIM14_CCMRXx Z{Fe8HHEMNHAY OcxM=101, BIE[SEFHIEIHIIRES (OCXREF/Ocx) B
5. IXFf OCXREF #32ENEEF (OCXREFIRZASHEIFEM) , R Ocx 182! CCxP R iEfIIE
REYE.

Bign: CCxP=0(Ocx HMEEFER), W Ocx HIRENREBF,

& TIM14_CCMRx Z7228fJ OcxM=100, BJIEE OCxXREF (521K,

IZIEIV T, £ TIM14_CCRx fFSFeatlitEEa 2 BRtLRDAERT, BNARSESWIES,
EARASFERANAFRRTER, XESE TEREB IR — PN E,

b BHRR

TN R R AAskEd— Ma iR, &R —REENNREZSRIRT.

HIHER SRS FRNRSERN, R TR T EE:

B ST ELERRT(TIM14_CCMRx HFaHH) OcxM D) R4 (TIMXx_CCER HFsa+H)
CCxP fZ)E MR ER HEIXIMAISIH E. EHLRITER, BT LURSEENEFE
(OcxM=000), #IREMBINEF(OcxM=001), #igE ISR (OcxM=010) 8¢t 1T EA%
(OcxM=011),

B REPUTRESHFRPAIREA(TIMX_SR FfFas A CexIF {i2),

B HiRETHENATRTFR(TIM14_DIER F785AY CexIE fi7), NF=4—rhiff,

TIM14_CCMRx HHY OcxPE {iif#Z TIM14_CCRx FHFsa2 B et AT FFeas.
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15.3.8.

EEBEHEXT, B UEV X OCXREF #1 Ocx M8 EEN. FEHaEEa L UARITE1se
B—NMTEUEER.

Write B201 in the CC1R register

Counter register X 003a X 003B p200 B201
TIMx_CCR1 003A D¢ B201
OCIREF=0C1 |

Match detected on CCR1
Interrupt generated if enabled

&l 15-12 Output compare mode, toggle on OC1
BHEERT (PWM) &

FKPEEEATRINAILA4E—1H TIMX_ARR FHFsEME. B TIMx_CCRx FHFMEOTH
HNiES.

£ TIM14_CCMRx ZHF284HJ OCxM fIBA“110” (PWM &= 1) 81117 (PWM &= 2) , REfg
MG ES OCx MHBE~4—I% PWM, #RIKE TIM14_CCMRx E178§ OCXPE fiLAfEE
AR R S 1Fes, BREIAEIRE TIM14_CR1 1788 ARPE iI (FEM LitEEdOXIFRiE=
) {FREEsNEREAITEE S 7R,

RBARE—NEHSHORR, TEERESTFEIEMEXITF5EE, RbETH=sEFRItEz
BI, W/UBHIRE TIM14_EGR ZFHfFesRY UG ERVIGIL AT BRI f7as.

OCx HIRM AT LUBITEI4FE TIM14_CCER &1Zes+H ) CCxP IiRE, BaLlRENEBRFENEHE
KFEEB. TIM14_CCER FH1Z=28+HI CCXE fiizHl OCx HitHfERE.

FEPWMRT, (R 15(E R 2) , TIM14_CNT #1 TIM14_CCRxIREREHITILER, LIBERER
& TIM14_CNT < TIM14_CCRX,

ERT RN IHEEE R M _ L BT A BeE =40 B3 &R PWM,

PWM Bigxd5F4Es0

TEE— PWMIER 1 B961F. 24 TIM14 CNT<TIMX_CCRxAY, PWM £E(=2 OCXREF IE,
BNJIE, R TIM14_CCRx FRILLBIEARTENESREIE(TIMI4_ARR), N OCXREF{RFFA'1,
WERLLEX(E 0, M OCXREF RFH0',

TEA TIMX_ARR=8 B 13;AXIFFRY PWM iFHZ3LA,
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Counter register : ﬂna L@@C
OCXREF ‘*““““‘W (44444444

CCxIF

CCRx=4

OCXREF
CCRx=8

CCxIF

OCXREF
CCRx>8

CCxIF

OCXREF 0
CCRx=0
CCxIF

15-13 BAXITFAY PWM B2 (ARR=8)
15.3.9. EApktER

BRI (OPM) RRIR AR SZEAI— MEFH, XMIER VT EESmR—NEE, FHE—NEF
AIERYRERT Z P — N KSR AT A R SRR

LB MEIEHIRREanitEies, EREERENEE PWMIE TR, RE TIMx_CR1%
FEeHhAY OPM DGR Bk iR, XA LALLIHEES et a4 T— N E#SEH UEV IHELE,
(RELLRESTHEESAVIREARRR, A8E=E— 1 ikt. Bz ai(HE S EESFEFMER), YR
WTECE:

B[S THEIEE CNT < CCRx < ARR (45211, 0 < CCRX),

TI2 ﬂ
OCI1REF
oc1 |
TIM1_AR Rﬁ
TIM1_CCR ‘
o M
€ I,_F
>
(o]
O i
0 ‘ >
<«> t
tDELAY tPULSE

& 15-14 Example of Single pulse mode

fBlgn, {REETEM T2 AN EENE—D EFHEFR, ZER tDELAY Zf5, £ OCLl EF4—M K
E /9 tPULSE RYIERKH,
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15.3.10.

15.3.11.

RRE TI2FP2 {EfibA:

B & TIMx_CCMR1 ZF284HY CC2S=01, 1B TI2FP2 BREIZI TI2,

B & TIMx_CCER Z7788hfg CC2P=0, i TI2FP2 BERHEI EFHE.

B F TIMx_SMCR ZFHZe8HRI TS=110, TI2FP2 {EAMERRIZHISRAIALA(TRGI),

m  E TIMx_SMCR Z7F88F#) SMS=110(fit&#&E=), TI2FP2 3 FKEHITHEES.

OPM R A B\ LR B 7 es MO SUBEAE (BE % AT PSRRI T SIS TR SMES)

B tDELAY H TIMX_CCR1 7S hHIEEN.

B tPULSE HEmEEEFIHREZ BNZEERE X (TIMX_ARR - TIMX_CCR1),

B (RESRELCRICERE~EMN 02 1 09K, HITEENARIFESENE~E— N 120/
KR, ESSES TIMx_CCMR1 35778840 OCIM=111, ¥ PWMER 2; {RIEEEAEEME
REFRSEEZS17ER . B TIMx_CCMR1 $ffy OC1PE=1 #] TIMx_CR1 Z57F88h# ARPE; SAfSTE
TIMX_CCR1 HF2EHIESILRE, & TIMX_ARR HFSRFESEHRE(E, 88 UG iBRF4%
—NEREG, AREHE TI2 EN—MNBRAS M. A4, CC1P=0,

FEXMIFH, TIMx_CR1 FHFEEHHY DIR #1 CMS {UAIZE1R.,

EARFE—NKS, FILAMIRE TIMx_CR1 EH1Fes$RY OPM=1, £ F—EFMEBH(HITERES

MEEHEREE O)FELLEiTE. X OPM=0RY, ESEAFEH.

RASR

AT TIMx ERSRENEMEE, BT ENSRRELEEE. S— P ERLCTERIN, ealgsE—
MEFMEIRERS SRR EERETENL. B, FIEERMRI TR,

SORHENEIRT (MOHELE) |, fRYE DBG #REReh DBG_TIMX_STOP HJIRE, TIMx I EEsaE
BERTEREERE, HBFLL.

15.4. TIM14 HF8
15.4.1. TIM14 ¥=HEFESR 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. CKD[1:0] ARPE Res. Res | OPM | URS | UDIS | CEN
- - - - - - RW RW - - RW | RW | RW RW
Bit Name R/W Reset Value | Function
31:10 | Reserved - 0 REB, —EIEAHO
BIEP 2 SAREF, 1X 2 (fIE M TEE RS 2R AT (CK_INT)SR
9:8 CKDI[L:0] RW |00 i o \ (CK_INT)SR
K, FTRRREERE B85 5REL B
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Bit

Name

R/W

Reset Value

Function

00 : tDTS = tCK_INT

01: tDTS =2 X tCK_INT

10 : tDTS =4 x tCK_INT
11 RE, TEFAXIMRE

ARPE

RW

B o E TR IFAL
0: TIM14_ARR ZERXEBEES
1: TIM14_ARR ZF et AL P2

6:4

Reserved

RE, —EIZAO0

OPM

RwW

BEfioRiE R (One pulse mode)

0: EREBHEMNR, HBTEL

1 ERET —REHMEHCER CEN fO)RY, 1H#Es
=1k,

URS

RwW

EHTERIR

BN ALER UEV BHRYR

0 : MR AFF-EEH FRIzk DMA BFXR, NTFRE—
EHFE—PEHFTEIS DMABK ¢

- e/ TR

— IRE UG fiL

1 MNRAFFFEEF M DMA IER, MR FITHEK
R/ TR E— N EH sk DMABR

uDIS

RW

2IEEH

MBI AR I UEV EHRIFEE

0 : f¥F UEV, BH(VEV)EHR T RE—FH74% :
- e/ TR

- B UG
WEFNTFHREEANCINTRERE.

1: 8 UBV. A=A EBHENH, EFTESR
(ARR,PSC,CCRX)RIFEA1HE.,

MRIRE T UG MIMERIEHIBRAE T —NMESHE
iz, NLHAERFITRND SRR

BH A,

CEN

RW

IRt #ER

0 : Bibit#es

1 FEIH#EE

F D TERHRE T CEN fi1fg, AAERRTH. i@ =i
fmAges IR F BE TF, MARRX A LB st R
IZE CEN {i,

15.4.2.

TIM14 FRififsE

ab
Be

57758 (TIM14_DIER)

249/348



PY32T020 R5|&EFHf

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. CC1lIE | UIE
- RW RW
Bit Name R/W Reset Value Function
31:2 Reserved - - Reserved
CCLIE: FeiFHsR/ELER 1 =it
1 CC1IE RW 0 0: ZEIFFEER/EVES 1 ol
1: SOVFHREIR/ELER 1 Pl
UIE: SiFsEsiT
0 UIE RW 0 0: ZIFEHHMT
1: SOUFEHRRT
15.4.3. TIM14!|1€§§T$E§(TIM14_SR)
Address offset:0x010
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res IC1IF Res | Res Res IC1IR
- - - - - - - - - - - RC WO - - - RC WO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CC10F Res CC1F UIF
- Rc w0 - Rc w0 | Rc_w0
Bit Name R/W Reset Value Function
31:21 Reserved - - Reserved
THEAHER 1 n&
{NHIENAB B E AW EIRE B B TR AR A R
. ZER] 1, EHRES0EIEITEE
20 C1IF RC.WO 0 E gl 1/<7FTEEEJEEEE1¢§ E RGBS i@
TIMx_CCR1 &0,
0: FLEERRE,;
1: RETEGRIRSEN.
19:17 Res. - 0 R, —EHAHO
AR 1i5E
NEBENAYBEHEE AP B B ARt AR
, 1%k 1., ERWEEOEITIE
16 CLIR RC._ WO 0 gL u*n\EﬂEEi@’—F% ERREGE 0 BT E
TIMx_CCR1 &0,
0: TEESHR™%;
1: RE EFHEHRRSEH.
15:10 Reserved - - Reserved
Rk 1 SRR
NEBENABEBHEE NIRRT, ZircH BEGE
9 CC1OF Rc_w0 0 T
1, B0 AiEkRIZ{L,
0: FTIdHR=4;
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Bit Name R/W Reset Value Function
1: CClLIF & 1 B, HHBWECSEWHRKE
TIM14_CCR1 Z7FE8,
8:2 Reserved Reserved
FERIEEER 1 RS
WNRiEE CC1 BEhmHiE:
LR ESHRETRKMNZABEGE 1, BRRGE
0,
0: TETRE;
1: TIM14_CNT BYES TIM14_CCR1 HI{EPTEL.
1 CC1IF Rc_wO0 0
- WNRiEE CcC1 BEMAMER:
SRS REMZUMBEGE 1, BHERME 0 suEd
iE TIM14_CCR1iE 0,
0: FCEINRERT4;
1: WA EHBITHEEEREAN TIM14_CCR1(TE
IC1 Ha R SAmERMEERANLIR).
EFTRUTRIC, SFAEEMEHINZUBEGE 1. B
BB 0.
0: TEMBM~4E;
1. ENSEHEEEN, SHFFRNERMZUBEEE
0 UIF Rc_wO0 0 1:
- & TIMx_CR1 F778800 UDIS=0, F=4EEHEH i,
- & TIMx CR1 ZH7F2H1 UDIS=0, URS=0, 34
TIMx_EGR Z5778809 UG=1 IiF=4FH=
{H(EREXT CNT EFHIHEML);
15.4.4. TIM14 BHFESFRR(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 - - Reserved
PR 1 54, ZBREE 1, BFEE— MR
IEERE, BB 0,
0: FoalfE;
1: 7Ei8IE CC1 LP=— MR/t RS
1 CC1G W 0
HiEE CC1 ieE it :
RE CClIF=1, EFEXIMNAIHYT, NF=EENAIFHTiE
K,
HiEE CC1ERREMA:
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MBI S SR (EHEAE TIM14_CCR1 %, &8
CClIF=1, BHFEXIRAIFRT, NF=EHERAYFRTIEK.
# CClIFB£/1, NiZE CC10F=1,

FEEEFEM, ZAEREE 1, BEEEE 0.
0: FZalfE;

0 UG W 0
1. EFVIAITEES, HrE— " SFESENEHEG. F
BEISSREsAT B IS O (BT AREAT).
15.45. TIM14 }ﬁﬁ/khﬁfiﬁiﬁ%ﬁﬁﬁ 1(TIM14 _CCMR1)
Address offset:0x18
Reset value:0x0000 0000
L Th A AR R
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res | Res
1-5 1-4 1-3 1-2 l-l 1-0 S_) E_i 7 6 5 4 3 é 1 O
Res Res OC1M[2:0] OC1PE Res CC1SJ[1:0]
- - |RW[RW] - RW RW RW [ RW
Bit Name R/W Reset Value Function
31:7 Reserved - - Reserved
bR 1 182
ZNEN THHSE(EE OCIREF BUEHE, M OC1REF A
TEJS OCl. OCINHYE, OCI1REF
ESHBE¥EER, MOoCl, OCINHEMEFERT CC1P,
CCI1NP {37,
000: A&, WL ZFFSE TIML_CCRL S5it#i88
TIMx_CNT [BJfYLLERST OCLIREF ANEE(E
A,
001: MEMNKREBELIAIEGHNEF. Hitsss
TIMx_CNT RY (B 5 i 3K / tb 18 &5 7 88 1(TIMx_CCR1)18
FfT, 38%] OCIREF A5,
010: MEHNIKEBELINLSHEFE, Hit#HEE
TIMx_CNT 9 {8 5 ## 3£ =
64 OCIM20] RW 00 X CNTHHESHR/LLKRFF=H

1(TIMx_CCR1)tHERY, 3@ OCIREF 1.

011 : Ei# . 3 TIMx_CCRI=TIMx_CNT At , B %
OC1REF (B,

100: 3EFIFIFTMEEF, EH OCIREF K.,

101: 3EFIABEMEBFE, EH OCIREF AR,

110: PWME( 1 -

EE_ iR, —B TIMX_CNT<TIMX_CCR1 FhE#E 1 5
BYEY, BN ALTHEBF,; @ Tit#HE, — 8B
TIMX_ CNT>TIMx CCR1 B} 1B & 18 & M B F
(OC1REF=0), BNHBEKEF(OCIREF=1),

111: PWMiEL 2

—B TIMx_CNT<TIMx_CCR1 A, & 1 AEHEF, &
U ABEHEBF,
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Bit Name R/W Reset Value Function
iE: EPWMIRT( 18 PWMIRT( 2 1, REHLRERN
T 7 e IR P WREIRTUTIE S PWM ARZCRT
OC1REF B A3E,
W 1 Tk fheE
0: ZEF TIM14_CCR1 HZ=8M0FRsEsIhae, IS
2 oC1PE W 0 TIM14_CCR1 ZFHfFs, HFES LEMER.
1: FETIM14_CCR1ZH1FRRAIFEEINRE, IEE#HENT
TRt E 217 ERIRME, TIM14_CCR1 ROTEHRETEETSMH
ERARE N RIS 7R T,
2 Reserved - - Reserved
HRERILLER 1 1%8%,
X2 fENEENAR GaNEE) |, REBAREEE:
00: CCliBEWEE EEH,;
10 ce1s[Lo] R 00 01: CClBE#AE M, ICIBEIETIL E;
10: Reserved;
11: Reserved,
i : CC1S {N7Ei@E XA (TIM14_CCER HF=EMN
CClE=0)4 2 5.
SRR
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res IC1F[3:0] IC1IPSC[1:0] | CC1S[1:0]
- RW[RW | RW]|RW | RW | RW | RW [ RW
Bit Name R/W Reset Value Function
31:8 Reserved - - Reserved
BN 1 Ries
RIVIENX T TIL BARIRERER TR RKE, 87
IERERE— BT EERER,
BIiERE N MU ERFE—MatABkEE
0000: FCiEikEs, LA fDTS X 1000: REERER fSAM-
PLING=fDTS/8, N=6
0001: SRHESIER fSAMPLING=fCK_INT, N=21001: 3
YR fSAMPLING=fDTS/8, N=8
0010: RHESIER fSAMPLING=fCK_INT, N=41010: 3
$E=R fSAMPLING=fDTS/16, N=5
7:4 IC1F[3:0] RW 0000 _ _
0011: RHEESRER fSAMPLING=fCK_INT, N=81011: 3
4= fSAMPLING=fDTS/16, N=6
0100: XHEHRE fSAMPLING=fDTS/2, N=6 1100: X%
SR fSAMPLING=fDTS/16, N=8
0101: FHESRZE fSAMPLING=fDTS/2, N=8 1101: X%
$E=R fSAMPLING=fDTS/32, N=5
0110: RHESRZE fSAMPLING=fDTS/4, N=6 1110: 3X%f
$EZR fSAMPLING=fDTS/32, N=6
0111: FHEHRER fSAMPLING=fDTS/4, N=8 1111: X

$TR fSAMPLING=fDTS/32, N=8
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Bit

Name

RIW

Reset Value

Function

3.2

IC1PSCI[1:0]

RW

00

PN R Gap i

X 2 fIEMT CClL A (ICl) NMoMmES. —B
CC1E=0(TIM1_CCER Z7788h), ML SABEENL.

00: Mo IMES, MIRMmA O L NRE—MOGEM
RIRIEER;

01: 82 NSEMHMA XX,

10: 840 SBMHRR R,

11: 8§ 8 NSRRI,

1:0

CC1S[1:0]

RW

00

CC1S[1:0]: E¥R/LLER 1 15642,

X2 fENXGEERNAE GENEY) | REARENEE:
00: CCliBEHEENHEE,;

01: CClBEWmENMA, ICLIGETIL L;

10: Reserved

11: Reserved

iE: CC1S {X7Ei@E XA (TIM14_CCER HF&M
CClE=0)A 251,

15.4.6.

Address offset:0x20
Reset value:0x0000 0000

TIM14 3R/ EbE{ERES1FRE(TIM14_CCER)

31

30

29 28

27

26

25 24

22 21 20 19 18 17 16

Res

Res

Res | Res

Res

Res

Res

Res | Res | Res Res Res Res Res

Res

Res

15

14

13 12

11

10

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

Reserved

CCINP

RW

BINAEER 1 EME AR
CCl BERERMAIL
CCINP @Jf5R$F 0.
CClBEmERMAN
CCINP F1 CC1P EX&EFREN TIIFP1 it (&%
CC1P #5iR)

Reserved

Reserved

CC1P

RwW

EINAEER 1 HEAR

CClBEmRENRE:

0: OC1EHEFEBEM

1: OCL{EEEFBM

CCliBERENRN:

CCINP/CC1P FW{%EEE TILFPL AR TI2FP1 B9tRIE(SSE
EHERIES.

00: AR/ EFHE: BIRRETE TixFP1 B9 EFHEGEER,
Sk, JMERTEEATRER);

01: RAB/TFEG: WAL TixFP1 RITREGHRR, &
fufik, FMEBETETERALAIE);
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Bit Name R/W Reset Value Function
10: {RE, THEE.
11: Fx@A, MLE.
HBINAEER 1 i sERe
CCliBER B :
0: %[ - oC1 I
1: /3 - OC1 St EIXIRAYEH S B
0 CC1E RW 0 .
CClBERENEA
ZADRTE TITHEERRIER SRR TIMx_CCR1 FHfFas.
0: FREELL
1: HE3R(HEEE
CcxE {3 OCx output State
0 I F (OCX=0,0Cx_EN=0)
1 OCx=0CxREF+Polarity, 0Cx_EN=1
15.4.7. TIM14 i1#488(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
CNTJ[15:0]
RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
15:0 CNT[15:0] RW 0 THEERnE
15.4.8. TIM14 FR$33HEE(TIM14_PSC)
Address offset:0x28
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
i Fap I
O =R PR E (CKCNT ) & F
fCK_PSC/( PSC[15:0]+1),
15:0 PSC[15:0] RW 0 PSC B8 7T AEHEH~ENEANSRITD NS 7Y
B, EREUaEitiEs
# TIM_EGR B9 UG i 0 Si# TIEES RIS
B0,

255/348



PY32T020 R5|&EFHf

15.4.9. TIM14 EEIEEHSTESE (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
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
BaiEESNE
ARR G2 T EBERSNLIFB o ERE ST FE0E.
15:0 ARR[15:0] RW 0 . SRR *E h
FHSE 12.4.1: HERTEX ARR NEMHFEME.
LMBEMEEHNEATH, THEEEATIE.

15.4.10. TIM14 $B3R/ELEFT1FEE 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 - - Reserved
IR 1 9B
& CClmEmRE mt:
CCR1 B8 THEANISRRRIER 1 FFRENE (TR
B .
SNSRAE TIM1_CCMR1 Z572%(OC1PE {if) AR H AT
t, HIREENSRIS 7T,

15:0 CCR1[15:0] RW 0 BN, RELEREHRERN, WFEERESENSRIE
SRILVIR 1 1784,
LRIRR/ RS 7B T 51HEES TIMX_CNT ELERRY
8, #FB7 oClimO EHES.
& CClBERENRN:
CCR1 B8 TH EXRBARIX 1 F4 (IC1) ERINITE
e,

15.4.11. TIM14 SEIRSEEE(TIMX_OR)

Address offset:0x50
Reset value:0x0000 0000

[ 3@ | 30 [ 29 | 28 | 27 | 26 | 25

| 24 | 23 [ 22 [ 21 [ 20 | 19 [ 18 | 17 | 16 ]
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15 | 14 | 13 | 12 | 11 | 10 9 | 8 ] 7 16 | 5] 4] 312 1 ] 0
Res TI1 RMP
- RW | RW
Bit Name R/W Reset Value Function
31:2 Reserved - - Reserved
TERTESMI 1 ST
BYREEMIEE.
00:TIM14 @i 1 iEEEZ GPIO,BRSEHIEFMANS R
BE.
1:0 TI1_RMP RwW 0 _ .
01: TIM14 @& 1 &% RTCCLK.
10: TIM14 j@EIE 1 EREE HSE/32 B8
11: TIM14BE 1 &85 MCU Bsfigit (MCO) X/ MED
BB RCC_CFG &FFa58Y MCO[2:0]a9iR E I ER.
15.4.12. TIM14 S{EeSM%
B
oy
t | W Reg-
SéisterS%%%Rﬁ%ﬂﬁﬁﬁﬁ%&’ﬂﬁﬁﬁﬁﬂﬁﬂamw'\wm o o =] o
f t
h
TIMx w
CKD[ | & S|l v @ z
—ER 10 | § 5 % 3|6
Reserved 2
0 Rea =
X 3 dWri w r o r r r r
0 2 te w W| W[ W w
0 Re-
set
Valu 0 0 0 0 olojo|o
e
TIMx w
_DIE 3l s
R Reserved ©
0 Rea
X | 3 | dwri r|r
0| 2 te w | w
C Re-
set
Valu Y o]0
e
L
TIMx x w o m
SR 3} 3} g 3 3| 3
Reserved r KR | % r r
0 Rea c c ) c|c
X | 3| dwri — _ — « =
1 2 te w w w w | w
0 0 0 0 0lo
Re-
set
Valu 0 0 0 0 0 oo
€l
TIMx I2)
EG ol 8
R Reserved o
0 Rea ese
X 3 | d/Wri w | w
1] 2 te
4 Re-
set
Valu v 0|0
e
TIMx
0 e ° wl B
x | 3| MR1 2| ociM[2: | ol 2| ccis
1|2 ou REEENEE gl o gl & o
8 TPU o S
T
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~® 0 -0

~ @

3‘~Q.—-E

Reg-
ister

28
27
26
24
23
22
19
18
17
16

31
30
29
25
21
20

15
14
13
12
11
10

Rea
d/Wri

ﬂ
=
=
—

rw

PR X O

N W

IC1 CC1s

IC1F[3:0] psC | 0]

q
-
-
-
-
-

rw

o
o
o
o
o
o
o

OoONX O

N W

Reserved

CC1P
CC1E

- |CC1NP
Reserved

s =
s =

AN X O

N W

d/Wri
te

CNT[15:0]

Reserved

w

Re-
set
Valu

0N X O

N W

TIMx
_PS

Rea
d/Wri

PSC[15:0]

Reserved

rw

Re-
set
Valu

ONX O

N W

TIMx
_AR

Rea
d/Wri

ARR[15:0]

Reserved

rw

Re-
set
Valu

OXFFFF

» WX O

N W

TIMx

R1

Rea
d/Wri
te

CCR1[15:0]

Reserved

rw/ro

Re-
set
Valu

o vl X O

N W

TIMx
_OR

Reserved

TIL_R
MP[1:
0]
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Rea "
d/wri
te
Re-
set 0 0
Valu
e
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16.

16.1.

16.2.

16.3.

16.3.1.

{

ERIEI#P(RTC)

=T

SCASATER (real time clock) 2—/MHANAYERTES. RTC EBIAE—HIELLITHEA0ITEEE, EERMIR
HEET, FHERTEBIIhEE. EXOTHEEENET L EREER T SRINREFfIBEA.

RTC IEHRAIRHECE R4 (RCC_BDCR FHFaR){bFHRIPXE, BIERAKSEN/S, RTC HIREMATE
HHFAREE,

RFEENMNE, MRTCHIFEWELL, XENTHHLEIT RTCHBIINGIRIE, FUTUUTIREBEERERTC
A9

B REE7738 RCC_APBENRL Y PWREN, {HAEERFIATH

m RETFEE PWR_CRAYDBP fi, {FaEXS BDTR =81 RTC AYIAIA,

EFERSHE
B ARENTOIRERE: DMRBESN 2%
B 32 {URIRRIEITENES, DT TIRIKATEIRRATIUE
m 2 AEMARTER: AT APB1 EAY PCLK1 FI RTC BI#P(RTC A ERAISTERYIUVINF PCLK1 B
PUERRIN S 2 —LAL)
m OLUSELITI = RTC B9RTEHIR:
— HSE RHBRLEA 128
— LSIfR%sATHp
—  LSE #x5%=SAT
LIV RO U RvA SL=TIVE-Sith
— APBlEOHRKEN;
— RTCHOERDMES. M. RSO IME) REEHE RS
B 3L IR BT
—  [WERRT, RSN T SRR A R R T
—  ®rhl, AR ERENERE R ES &K 17)
— R, IERREREI IR EES R R 0 RIS

RTC L)gefEi®

SFREN

RTC_PRL, RTC_ALR, RTC_CNT #1 RTC_DIV ] BKP_RTCCR S{Fee{NgeBd Mgz
Sfi(EBE(Usk BDCRrtcrst), HEfthR#ZFEE (CRH, CRL) HRFE(IE, rtcapb_sw_rst R

SHITREENL
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16.3.2.

16.3.3.

i RTC Bt78

RTC #Z5e&ihizF RTC APBL #[01,

WHEE APBL #1518 RTC NMoME. IHEESEMRTME. B2, BXNTESHFERES

RTC BI#PRY_EFHEREIZEI RTC APBL B GRS SBMETEH. RTC inSBEULH.

XEKRE, MR APBLEOZBEMKA, MERMENEERNIRIERHES APBLZfG, NESE—IXRIA

ERSTFESERM AT, M APBL _EIEHAY RTC SF2s 8B R RERARIA T (BEIEE 0). A/ LMER T

BEfE R EIXFRIE :

RERBEREBIRE[

RFERIMNFHR T IEE

RENMETRREE((XMERITEER ERASEMH, BN CPU A I, RAMMELE, B RTC

IEEEIH, HHEEFR=RLPE] vDDD X)

FrBLALIERF, APBL #OWEILR (SR, FRIHEMTE)RTC ZIHRRHEI TR,

Hity, HEEE RTC ZFEERT, RTC §9 APBL EOQARLFEILRE, WS LS RERS

RTC_CRL FH7e8HM RSF ((FFRRASIRS)REEGE 1.

iE: RTCHY APB1 A5 WFI f1 WFE S{RIHFEEZLAIRIA.,

HiRA:

1. CPUE[iEMEZ2864E RTC_CR, RTC_CNT #]RTC_DIV;

2. RTC_CREf#88/9 RTC_PCLK i, CPU {HERHRIEREIEZERSEME;

3. RTC_CNT #1 RTC_DIV ¥j&F RTC CLK 1%, #£ RTC T{EfF, RTC DIV SEFEEE)
RTC _CLKH_EFHESEH; RTC_CNTFIKETF RTC_CLK FfsisiptrE A R AR RTC_DIV
BREHFNERES, BRAXERNEEREM RTC_CNT FEEPKES;

4. RSFIZIE RTC_PCLK 17, £ RTC_CLK @2 EI RTC_PCLK [5HIBKHESBATEN;

5. RSF{X=H RTC_CNT #1 RTC_DIV BYISEENRIH (FEEFAEH)

ftE RTC H17=8

WIRIRERTC_CRLEBFEFHRCNFAL, ERTCHANEBEERE, 485 NRTC_PRL,

RTC_CNT. RTC_ALR. BKP_RTCCR 7758,

55h, & RTCIHASFEENEIRIE, S AERI ARSI EEREHT. JLUBYEII RTC_CRE

e8I RTOFFIRSAZ, FIMT RTC HEREDMTEHH. X RTOFFRBZE 1Y, ZHLUE

A\ RTC E17EE,

FCEIE:

1. EARTOFFfI, BZI RTOFFRYEEZN1; (REFFIERECETHK)

2. EBECNFEHN1, HAEEHEN, (A RTOFFAMEA 1, fRIECPUESEFeSAT RTOFF=1)

3. X—EEA RTC H7aaitT5#ME, (RTOFF I 25 1, RTC_CLK HHFFRHRUEER
E{EB N\ buffer Z51728)

4. BBk CNF i3&f, BHEERRN, (EHENE CNF EEE, AT E—2SBINESE
BRRME, FHAS A RTC_CLK IBHYZ51788; AR RTOFF #i5%)

5. #if) RTOFF, BEE RTOFF [Z VLA EEMEEETMH. (buffer HFEEE A RTC_CLK
IS E R RTOFF)
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16.3.4.

16.3.5.

iE: {NH CNFIRESAGERRET, SEEAREHT, XNIBREDFEE 31 RTC_CLK[FH. (EEkk

CNF #3&f5 3 I RTC_CLK FEEEHGoicE, ANSHMEEER (tAEiE RTOFF=0 1=

&) )

E:

1. TR+, CPU BEZH1F=80f RTOFF=1;

2. CPURSEHA/IM CNF=1F| CNF=0, B EHEthZ1FeEXM MNEEZE,

3. S CNFE 1/E CNFEE, XMEEEZ RTOFF; RE CNF=0H&EE CNF=1 G RNE3EF
£5% RTOFF;

4. 58 CNFE 1/5% CNFIBE, XMEEFEN buffer 577885 RTC_CLK 1 Z57e8A0T7E;

5. RTOFF SCHIfE RTC_PCLK 1;

RTC fr&igE

EE— RTC OB AR, B RTC IHEIEE 2 IR E RTC #HR&(SECF),

FEHEREERIX 0x0000 ZRIHIRE— RTC AH$PEIEAS, 88 RTC iRHIFE(OWF),

TR BN ERNA RIS ZEEM(ENN L(RTC_ALR+1)ZHIM RTC A$EREF, 88 RTC Alarm

RTC [f#HRE(ALRF),

Xt RTC f#P57F88 (RTC_ALR) MEEELRER TAIEZ—5 RTC MI1RER

1. {5 RTC MR, FETERMIERFPER RTC MifEFsE (RTC_ALR) ﬂ]/ﬁsz RTC i+4%
#35317es (RTC_CNT) ,

2. (¥ RTC I=HIEHFee+PH SECF (FIRE, BEH RTC [H#ZFss (RTC_ALR) /& RTC
TTEIEEEFa8 (RTC_CNT) .

RTC B
RTC #b#0im$HES Fran N R :

SECF 7 !
CREHU AN —l

CRERUI A AL

RTC_CLK

]

RTC_PR 00020001 {0000X 000350002 } 0001 K0000X 000350002 0001 ¥ 0000, 0002) 0001 {0000){ 00030002 Y 0001Y0000Y 0003y

RTC_Second

EERNERTES

RTC_CNT 0000 X 0001 X 0002 X 0003 X 0004 '8
RTC_Alarm
1RTCQIK
ALRF [ o i

PR=0003, ALARM=000003

& 16-1 RTC #HNim At FEl
SECF ] ALRF § RTC_PCLKIH{EE, 9 BISHE RTC_CLK i RTC_Sectond ] RTC_Alarm {5
4,
RTC igtHAg el FEFf7R:

263/348



PY32T020 R5|&EFHf

RTC_CLK
>
RTC_PR 0001 0000} 0003){0002){ 0001 {0000} 0003{0002) 0001 0000) 0003)0002) 0001 0000) 00030002 0000} 0003} 0002
RTC_Second
SECF : :
CREHUN At
CENER TS
RTC_CNT FFFFFFFB X FFFFFFFC ) FFFFFFFD X FFFFFFFE & FFFFFFFF

RTC_Overflow

OWF

1RTCQLK

A A HERR

BN At )

PR=0003

16-2 RTC it FRE

SECF #1 OWF 3 RTC_PCLKIH{ES, 5%+ RTC_CLK 15 RTC_Sectond 1 RTC_Overflow S7=

.

16.3.6. RTC Buff

ATNEBR, RTC KA 64 SIRAILABILHE 10 51 E (PF5) . ZIhEEREIEN CCO fiI

(RTCCR &7788) LI,
BIIECE CAL[6:0] iz, AR LAMIRIER! 121 4~ PPM,

CAL[6:0] bitsin
BKP_RTCCR register

HSE/128

oo 1JUULIUUL

LSE - —

RTCCLK calibration

RTC

L .
32768Hz 2 Oscillator
.II m

11—

A
L

[l—— DIV64

16-3 RTC ®/EE]
16.4. RTC H1F=

16.4.1. RTC {&IZ7558 (RTC_CRH)

Address offset:0x00
Reset value:0x0000

ZHFRERREMNE L.
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31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16
Rse R: R: Rse R: R: Rse Rse Rse Rse Res Res Res Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | TK_ OWI | TK_AL | TK_SECI owl '??L SCE
S S S S S S S S S S E RIE E E IE IE
RW RW RW RW RW | RW
Bit Name R/W Reset Value Function
31:3 Reserved - - Reserved
TK g BTz
5 TK_OWIE RwW 0 0: AAF TK @Ak
1: FoiF TK sl
TK [R$P R 7oL
4 TK_ALRIE RW 0 0: ARAUF TK [FshaT
1: Fo¥F TK iBepehkf
TK M e i
3 TK_SECIE RW 0 0: AU TK Forpllf
1: FoVF TK Rl
iz tH FP T AT
2 OWIE RW 0 0: A Al
1: FeiFist i
il sl: i VA
1 ALRIE RW 0 0: RAIFMmEhART
1: FeVFimsRRT
FOrhdT T
0 SECIE RW 0 0: AAIFFL=lT
1: SeUFRbHRdT

XENATRRTENER. (T8 EEME, FEPETEREEN, FLEDRNKE, 5 RTC HF
SRLABBIRIS B IEfE R R ETER 2T RER. BRSIMRIEESSREI—RRISIRIE (RTOFF=0) BT,
ZEA8ES RTC_CRH F17a3HY.

IZIEHITFRREEE RTC AUTHEE. FLMERE RNEERES e TSR,

16.4.2. RTC {&HlEH7FsS (RTC_CRL)

Address offset:0x04
Reset value:0x0020

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 Res Res Res Res Res Res
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
Re Re Re Re Re Re Re Re Re Re RTOF CN RSF OWF ALRE SECE
S S S S S S S S S S F F
RCW | RCW | RCW | RCW
RW 0 0 0 0
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
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Bit

Name

R/W

Reset Value

Function

RTOFF

RTC #{EX4 (RTC operation OFF), iZfii/RiE,

RTC 1&RF AZ RIS S Fasit TRIRE —IRIRIE
RS (ERERERERM) .

B0, WRATENMEEAN RTC HERHTER
E.

0: E—IR% RTC HFE=s B EIEHT

1. E—IXX RTC HFsHI5RIFCE 5

CNF

RW

B R (Configuration flag)

AT AR E 1 LUHNBCERT, AFstiFE
RTC_CNT, RTC_ALR & RTC_PRL ZH7ZEEANFE.
REJAMNERE T, FEFBRREECRE, ZsTE
E4E, &M (Configurating RTC registers)

0: BRHECERI(FHAERT RTC H17:9)

1: HENEREERR

RSF

RC_WO0

H1FEREHRE (Registers synchronized flag)2§ RTC_CNT
E577E870 RTC_DIV SH7Fe8 TR, 4B 11206, TS
FZALL

£ APB1 £{If5, 5 APB1 Bf$MELLfE, IRt
B0,

ERTEANERIEZ R, AFEFUREFZAIREYS
1", LR RTC_CNT, RTC_ALR 8 RTC_PRL B&#
B,

0: BHfFesEARmREL

1: HEFEECEWRS

OWF

RC_WO0

AR (Overflow flag)

X 32 (I JRFEITHENES AT, HAIEEEE ., IR
RTC_CRH 2577887 OWIE=1, MIF=4dhi,
WAIRBERIFE 0, 51T

0: Fimth;

1: 32 (UAfmiEitEEdimt

ALRF

RC_WO0

RS (Alarm flag)

4 32 (ATYRIZITENEEIARI RTC_ALR SFSEMRBENITIE
8, WUBB4HE1. 3R RTC_CRH FHFss+
ALRIE=1, MF=4ARltf, WAIREERIEEC, B 1'%
Ao

0: Fimed;

1: B,

SECF

RC_WO0

FUHRE (Second flag)

2 32 (AT RIETA D MBS AT, AR E 1, ER
RTC LH4RE810 1,

Eitt, HAREADHERATRIZN RTC iHEEs R — N EHR
MRESEER 1), MR RTC_CRH HiFsa+
SECIE=1, WF=4rhlf, MZRBEREEERR, 51K
Ao

0: FIIRERMHAKIL

1: PARERMARL
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RTC RITNRERMKIZIZHISTFRREHIRY, HJIMRIEESE: F—IRS#B4ERS (RTOFF=0) , 21 8ES
RTC_CR &f7=51.

iE:

(HIURSAEBS RIS, HEENM RTC_CRIERAMIMER, T AmERAITFT
2RI,

FESURRIEATEFET, THEENTENER, FJLY RTC H7esiftiT51RMF.

2 APBL RI$NZATRS, OWF, ALRF. SECF #] RSF AL A#KEHT.

OWF, ALRF. SECF #1 RSF{IRBeEHEN, RIFEEE,

# ALRF=1H ALRIE=1, QA4 RTC £/3hHf, WSRTE EXTI EHIBSRAIFF=4 EXTI &
17 R, MAHFF=4 RTC 2B HEF] RTC mthehl,

# ALRF=1, WNSRFE EXTI=HIREFIRE T EXTI & 17 R9PMmE, WARE=4 RTC [@ih$
T, SN EXTIEHIEEPIRE T EXTI 4 17 (ISR, NIXFE LS~ — MR (FRar~
4 RTC [AFpeE).

16.4.3. RTC BERFHFFREIHML (RTC_PRLH)
PRL Z1785{RF RTC T sResARAMAYIHEE. %5752 RTC_CR Z7:50) RTOFF (IS {RIF
89, RB RTOFF=1, Z 71T CPUHITER(E.
Address offset:0x08
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 | 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 PRL[19:16]
w [ w ] w]w
Bit Name R/W Reset Value Function
31: 4 Reserved - - Reserved
RTC Fis StakEE L (RTC prescaler reload
value high)iRIELAT AT, XEARIFRE X it
3: 0 PRL[19:16] w 0 REHORT R
fTR_CLK = fRTCCLK/(PRL[19:0]+1)
i NEEFER 0B, BNLAEMIF~4 RTC
PRSI
16.4.4. RTC EFFHFFIEAL (RTC_PRLL)
Address offset:0x0C
Reset value:0x8000
31 30 29 28 27 26 25 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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PRL[15:0]
w | w w [ w ]| w w | w w |l wilwl|w][w]|wI]w][]w]|w
Bit Name R/W Reset Value Function
31: 16 Reserved - Reserved
RTC Fso St Ek{E= N (RTC prescaler reload
value high)
RIELAT AT, XEAIFRE I EEsAIRT#hER
15: 0 PRL W 0x8000 =
fTR_CLK = fRTCCLK/(PRL[19:0]+1)
i NEEFER 08, BNFTAERIF=4% RTC
FRRTFIRES(L
16.4.5. RTC MBI SEFHIFEESAL (RTC_DIVH)
A8 TR_CLK A, RTC_PRL HFesiYERNEREEI RTC Mo sUITEESE. AP LABITEEE
RTC_DIV &F=8, LUAEMD Mt EE9ZEa1E, MAMELo I EEsa0T(E, MmsK1Siarmavad
EIR=N
ZEFRRIZEN, 3 RTC_PRL 8(#&E RTC_CNT FHFSHERERAZN, 125 FREEHEENG
BT
Address offset:0x10
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 | 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 RTC_DIV[19:16]
R I R]IRI]J]R
Bit Name R/W Reset Value Function
31: 4 Reserved - Reserved
3: 0 RTC_DIV[19:16] R 0 RTC B2 SRESREE L.
16.4.6. RTC Fp ¥R INEFZiFaR{L (RTC_DIVL)
Address offset:0x14
Reset value:0x8000
31 30 29 28 27 26 25 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[15:0]
R | R RIR|I]RJIJRIRJ]RJI]RJIJ]RITR]I]RITRITRIJIRIHR
Bit Name R/W Reset Value Function
31: 16 Reserved - Reserved
15: 0 DIV[15:0] R 0x8000 RTC Ff$h95mzs
16.4.7. RTC it#S1FRE ML (RTC_CNTH)
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RTC HREA 32 (VA RIERIIHERRS, 25 7=aiE

41 TR_CLK FHEEEARASEHITITHEL
RTC_CNT SHEFe5R-AZITEEITEE. SERENERIPH, N3 RTOFF=1 7 88 TE1R(E.

XJ7= 16 fiZAY RTC_CNTH 8 &1E 16 A RTC_CNTL HF=81T5#EF, B

THERE, FERHT RTC D, SBPRE, RENHERRZRE (RARE) .

Address offset:0x18
Reset value:0x0000

A 16 AYSF=RAIE,

THET

\

figer-

EREEIEN AR RIE

31 30 29 28 27 26 25 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

RTC_CNT[31:16]

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 - Reserved
RTC WtZitE=siY= 16 i1
2493 RTC_CNTH Z1FE80T, IR[E RTC 1H#igE3
15: 0 RTC_CNT[31:16] RW 0Xx0000 =i g i +$ﬁi§ \@ Jr”i%g?
FESVEAIERYS 16 . REHNRER 1S
SHZE et T SR E.
16.4.8. RTC iH&FFa8{K(L (RTC_CNTL)
Address offset:0x1C
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 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
RTC_CNT[15:0]

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

Bit Name R/W Reset Value Function
31: 16 Reserved - Reserved
RTC PI#it#4=8(K 16 fiZ
L4 RT NTL Z7Z2ERY, iR[E RTC HEREE2
15: 0 RTC_CNT[15:0] RW 0x0000 =i #C_C g?j_ﬁgﬂj \LE C%rl-;&ﬁ%%
FESHAIERYE 16 (U, REHNREERRFEEXT
ZE RS TEIRE.
16.4.9. RTC Iiﬁliqlﬁr""*{_l_ (RTC_ALRH)
HOIIRIEITEEE (18 1IXEIfFHETE RTC_ALR 17589 32 R, FHr=4 alarm HhETEK. %3
FEE2% RTOFF (UB{RIPH, KRB RTOFF=1, ARITFEIAE.
Address offset:0x20
Reset value:0xFFFF
31 30 29 28 27 26 25 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
RTC ALR[31:16]
RW [RW [RW [RW [RW [RW [RW [RW [ RW | RW | RW [ RW [ RW [ RW [ RW [ RW
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Bit Name R/W Reset Value Function
31: 16 Reserved - - Reserved
RTC alarm & 16 {i1
15: 0 ALR[31:16] RW OXFFFF RS Alarm BHERE 16 i, Biz5HFes0M

HENECERT.

16.4.10. RTC [f#hFFsE=AL (RTC_ALRL)

Address offset:0x24
Reset value:0xFFFF

31 30 29 28 27 26 25 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

RTC_ALR[15:0]

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

Bit Name R/W Reset Value Function
31: 16 Reserved - - Reserved
RTC alarm {f 16 {3z
15: 0 ALR[15:0] RW oxprrE | PAFEIS Alarm EHEIROME 16 {7, SRR

FENBCERT.

16.4.11. RTC BH#EERMIEEESFS2(BKP_RTCCR)

Address offset: 0x2C
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 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 | ASOS | ASOE | CCO CAL[6:0]
RW RW |RW | RW [ RW [ RW [ RW | RW [ RW | RW
Bit Name R/W Reset Value Function
31: 10 Reserved - - Reserved
FO/ iR ek pepdan HH 156 24T
Y ASOE KRB, ASOS AL FIFIEE Pin
ging=| =] =
g oS RW 0 g2 RTC second pulse X2 Alarm pulse {5
=5
0: RTC Alarm pulse {55
1: RTC second pulse (55
RO/ ek dan L fSE R EAL
8 ASOE RW 0 MEBAHZNAL, WEH ASOS fIRTE pin H@HE
RTC second pulse X2 Alarm pulse (5.
ROERTE
4 ASOE [&BEfult, JLAEfI CCO fHi RTC
7 CCO RW 0
BERRY 64 S8R
0: ZIEF
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Bit Name R/W Reset Value Function
1: Hiz(U#ER, pin E#H RTC clock 8964 &
3.
REE
ZEER 78 220 NI E RS RIRT ERpk N,
6: 0 CAL[6:0] RW 0 XA RTC #{TROME, LA 1000000/22PPM K
step JIEATER.
RTC clock ATLA#AIZRIM 0 Z 121PPM,
E RTCCR HFHRENHEFSFENEE, FEET cnf BXNEEMEREFSFsiEmsz
SChERERNEFes, Faeiaxd RAVER,
16.4.12. RTC SH{F2EMI0%
~| € ©
A= IR I T O T I I I - B I O R R BN (R O
5 & ¢&
T
K
T TK
c <IRS| wy
CR RS
H Wi o cl| O <« o
0 Reserved E | E
X | 3 E
0| 2| Re
0 ad/ 2 (2123 22
Wri @ @ @ o
te
Re-
\S/‘;tlooooooooooooooooooooooooooo o| o fojo]|o
ue
RT N
c m w | w w| wf LW
_ o = o 2| o O
CR £E10| |9 g
Reserved
0 Re o ol o o
X | 3| adl x| 2 EI 2 2 =
0 2 Wri 14 O Ol O] O
4 te x rl x «
Re-
\S/‘;oooooooooooooooooooooooooo1 o| o f|ojo]|o
ue
RT
c_ }
PR PRL[19:16]
LH
0 Re Reserved
x | 3| ad/
0| 2| wr w
8 te
Re-
\S/Ztlooooooooooooooooooooooooooo o| o fojo]|o
ue
RT
c .
PR PRL[15:0]
LL
0 Re Reserved
x | 3| ad/
0| 2| wr w
C te
Re-
\S/‘Z‘tloooooooooooooooo1oooooooooo o| o f|ojo]|o
ue
0 RT
X 3 CDT Reserved DIV[31:16]
0 VH
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Offset

BitWidth

Register

31

30
29
28
27
26
25
24

23
22
21
20

19
18
17
16
15
14
13

12
11
10

AR X O

N W

ad/
Wri

Reserved

DIV[15:0]

set

O X O

N W

ad/
Wri

Reserved

CNT[31:16]

RW

Val

OFR X o

N W

Reserved

CNT[15:0]

RW

O N X O

N W

Reserved

ALR[31:16]

RW

AN X O

N W

ad/
Wri

Reserved

ALR[15:0]

RW

set

=

=
[y
[y
=
[y
=
=
=
=

O N X O

N W

ad/
Wri

Reserved

ASOS
ASOE
CCO

CAL[6:0]

RW

Re-
set
Val
ue
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b \ {
17. MZE&I\ (IWDG)
17.1. &N
Independent Watchdog (%R IWDG) , ZiEHREGSELTE2KH. HEERERIEFEBNSS.
IWDG A A UFNARRR IR EIRS [RRa0E, HETHEESAZAEERIERHER (TIMEOUT) fit
REFENL,
I E | 1(WDG)HE A MEERTER(LS)IRE, BMEERHAEMETEIMAB R,
IWDG REENATHREFZEMNHRELA—NMEEEF 2N, EBBTEMILTE, HAWHBERBEER
KEBIERIFE
17.2. IWDG £E451¢
B Free-running [ FiTE428
B AEPEIESZE RC IRSESR M (RI7E STOP 1 STANDBY & FL{F)
B 7 CPUEEE IWDG &bk start f[5, RCC tEBRBEN{FHEAE LSI{E/9 IWDG R,
B B UERER, WETHEESITHEE 0x000 B=481I
17.3. IWDG IJgEHEiR
17.3.1. IWDG {EH
: prescaler register status register reload register key register i
| IWDG_PR IWDG_SR IWDG_RLR IWDG_KR :
| @ __________ S SO I D I |
i L 8-bit i
: 32kHz | prescaler :
: »| 12-bit dowmcounter |—> IWDG RESET :
& 17-1 IWDG EE
¥ Al JATheetF vDD HEEX, RIS R A{BEEER LIE.
EHESFER(IWDG_KR)FEN 0xCCCC, FHRBRAMIIEAI I, WA aNESM{E OXFFF
BRITEL. TSRS EEIRE 0x000 Y, £F4—1NERSS(WDG_RESET),
ey, RERESFES IWDG_KR SN 0XAAAA, IWDG_RLR FRYEMSHERINEEITEL
e MBS =4 IWDG 811 .
7 17-1 IWDG {ERYAE] 32.768kHz BYEINATER(LSI)
Fag o PR[2:0] RNEt(E mAiEHE =2 v}
14 0 0.122 499.712 ms
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/8 1 0.244 999.424
/16 2 0.488 1998.848
132 3 0.976 3997.696
/64 4 1.952 7995.392
/128 5 3.904 15990.784
/256 6or7 7.808 31981.568
i XUEEATELRIRAR 32.768kHz AYth4AHH. SERRLE, MCU PIEBEY RC SRERATE 30kHz B 60kHz 2
BEfL, o, BIfE RC #RZSASIEEREMAY, MR FNAKET APB OS5 RC iK%
SR ERZ BAVHEAEE, EHESE— N 7<EH RC AHEAHREN. BiIXY LS| 1 TRIERAEMEXS
FETRRYE YTERTaE,
17.3.2. Hardware watchdog
SNER _EEREEEAY option bytes IRE TFIFHEE4 watchdog, M IWDG EHEtEEIFERE, FEINERAELT
HERITEERIZEZRI, IWDG key HERRBHIANE, WFEESUES
17.3.3. Register access protection
3257788 IWDG Prescaler, IWDG Reload 1 IWDG Window RS iGIR2#YRIPHY. AT IR,
AP 5EE IWDG Key 27285 0x0000 5555, XiXLLs1F8MIE HAAUSHIARF, M5
Ox0000AAAA &, BHFaEEEIRIRP,
WNER Prescaler 1788, Reload Ff7E8. Window HFesHEIEEEH, RESF 7RI,
17.3.4. Debug mode and stop mode
R IIRE N R A5 DBG_MCU BIAFE. WIS CPUHANEIRER, IWDG SR ITHIERE
BN stop #x,, BURTF DBG t&3ks DBG_IWDG_STOP HIEEE.
STOP =97 option byte 7745 iwdg_stop i, ALUZHME CPU TE# deepsleep (AT,
IWDG EEIFEITEUEAREIF A deepsleep ##xt;, BURTF FMC 59 option byte E2RY iwdg_stop HIEL
&.
Option byte H1%F iwdg_stop FIECELNT:
RE iwdg £ stop #&z{ FEREEI TS
0: freze FERTEE
1: IEEBET
Option byte FEHA IWDG_STOP g "1
17.4. IWDG HF2:
17.4.1. Z3AFFER (WDG_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]
wlwlwIlwl]lwIlwI[wI]w wlwwIlwlwIlwTI]wI]w
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Bit Name R/W | Reset Value Function
31:16 Reserved RES - Reserved
Key {B.
AR —ERRT B EPREIZE R E A OXAAAA, BN, 3
THEESITHEEI O B, B RSr~EE1l.
15:0 KEY[15:0] w 0x00 HIEE ﬁﬂi s %l EFER o
0x5555: FTR7EFAIE IWDG_PR, IWDG_RLR 27788,
OXCCCC: FRE&IIWDG (MIREEF TiEtE TRaNAZ L&
SFIRE) .
17.4.2. TR ¥RE1EE: 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 - - Reserved
T SE,
B B XS et SRS H T S E.
BN EiZE7ae, IWDG_SR FHFas1 PVU W4A 0,
000: 4 958R;
001: 8 134M;
2:0 PR[2:0] RW 0 010: 16 958®;
011: 32 954m;
100: 64 550;
101: 128 994R;
110: 256 9o8\;
111: 256 9o8R;
17.4.3. EHEHZFEE (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 - - Reserved
IWDG iHEEsERH(E,
L@ IWDG_KR HFRE N OxAAAA Bt, RL ESEERIT#1ER
11:0 RL[11:0] RW 0 ) o . N . .
R, BERITEEEMNX/MEFFRERITE. BB EAE
Zit RL {EFIRS RS SES RIS
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HEY IWDG_SR.RVU=0 [, ABEIS1F2EH TS,
IWHMNEETE, I RLR FHEREANEEHERTESST =1
LS| Bd$-ABEEEH.

17.4.4. REHFEE (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
Bit Name R/W Reset Value Function
31:2 Reserved - - Reserved
B VI EESEREEH.
1 RVU R 0 ZABEHE 1, REERFETFEEH. SEESEEHER
B, HEBEEEE.
B D SEEF.
0 PVU R 0 ZAHEEHE 1, REMOMEEEEH. SIS MESIHER
&, WImE SR,
i¥: £85 IWDG_PR. IWDG_SR.RLR giI, BS54 IWDG_PVU, IWDG_SR.RVU 50, {BTE
B3 IWDG_PR, IWDG_RLR [, AMB%#F IWDG_SR.PVU, IWDG_SR.RVU 5 0, SJ4k&31(T
TERIAES.
17.4.5. IWDG ZHFEMS:
s| 5§ &
gg% o B R QA IJI QIR S S GG QY S S o o | o v ¢ o «f o o
om h'g
W
DG
K KEY[15:0]
R
0 Re
é g \7% Reserved W
0 te
Re-
t
val 0
ue
W
DG
P PR[2:0]
R
0 Re
é 3 3\% Reserved RW
4 te
Re-
t
32 ©
ue
0 W
: S|P Reserved RL[11:0]
8 LR
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Offset

BitWidth

Register

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)

Re

Wri
te

Re-
set
Val
ue

RW

12'hFFF

OoXxX o

N W

w
DG

Re

ad/

Wri
te

Re-
set

Val
ue

Reserved

RVU
PVU
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18. 12C #0O

18.1. 148

12C(inter-integrated circuit) SEZ IERHITHIRIISRIT 12C Bk, CRMSENINE, EHE
12C PEAFERIRF. Y. (REFIRS T, SFFRE (Sm)  HRE (Fm) | HREEEEIN (Fm+) .

18.2. EEFE

B Slave 1 master &5,

B ZEHIHRE: TTLUH master, tEATLAM slave
B IEARBETERE

—  tREER (Sm) @ &L 100 kHz
— HREE (Fm) : &IX 400 kHz
—  REEEETL (Fm+) @ 1IMHz

m  {EJ3 Master

—  Clock P4

—  Start f] Stop AUF=4E

{E/3 slave

—  TEIYREAY 12C HEhHE T

—  Stop fURIAI

7 (USHHRT

SHEFTIEIEN (General call) IHEE

REIREAL

—  RIFHERRIIREAL

—  FEERSTRIRSAL

— 12C busy t7&AI

RIS

—  ENPERESR

— ARG RIERY ACK failure

—  Start/Stop $5i=

— 9% (overrun) /K& (underrun) (RTHPRIKIHREEELL)
B EEAORTEPRIKTNRE

m RSN

B EHEREIRIRE

B SyithEPCERRY hibernate/deepstop/stop MRS

—  IERRIT RS IFRIECERY timeout BiE]
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18.3.

18.3.1.

18.3.2.

18.3.2.1.

—  TEAEER timeout EEMREE

12C T RefEiR

12C {EE

SDA I: Noise Data
filter control
Data shift register

Own address register

SCLI: Noise R Clock
— filter control
Clock control register

CCR
CR1&CR2 Control logic
status registers
SR1&SR2

A

<>

A
A

interrupt

18-1 12C 1EE

R ik

12C SZHFLAT PUFpisEst :

B MNAEEEET (Slave transmitter)

B MIEKEEET, (Slave receiver)

B FRIEEEEL (Master transmitter)

B FEEEEET (Master receiver)

MR AMER, FEOEEABRSHEENMANERREEN, ERFSENINENER
T, BhEEXSHEELLLESSE, UM master {JJi%E] slave,

BER

fE79 master, 12C #OFNEIEER, HE£NHES, RTHENERSRUEREMHFR, 7
LMELESMHEER, EIRFHFIELERMAEREE master =2 FERPHEHEI4E,

YEA slave, 12C #EZORERBIE SHIMELE(7 S2)F0 general call itbiit, #Ri4REIBIEHIFFEEZELEYT gen-
eral call #ttFIRE!,

HEEFOME 8 7 (1) BTIER, SAMERI. RE Start KHEH 1 NFHEMNE, it RE
master HEIRIX.
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E—FIEBAY 8 MNATHPFRISE 9 MATEREAE), BT DAEIE—MNEM(ACK)SERIETT. ER

TE.
LD S SN S

Bit8
|

— —%

Stop

& 18-2 12C &kt

PRI fEREEANERE ACK (M) i, EBAILULRER 12C #EOE (7-bit S/EL general call ih
uk)

18.3.3. 12C #ltafk

18.3.3.1. fiEHE/XH] 12C RER
12C RIRTERERSCE @IS RCC_APBENRL Z577280Y 12C_EN fIFTFF, ABIEIIRFE 12C_CR1 Y PE
{SIfsRE 12C #&3R,
18.3.3.2. 12C RFIRE
R master F slave VT, /EHBAIVEERE hold #1 setup BYiE], FEHT 12C RIFANRE. X2
WIS 12C_CCR 1 12C_TRISE {78 IAY.,
XE2i@ 35 12C_CCR #1 12C_TRISE Z7728LIAY,
18.3.4. 12C &z

KIANBRT, 12C EOSRITIEE slave 122, M slave = {J#2ZE] master iRz, BE~E— LA

£t
NTEIERIESRE, WRTE 12C_CR2 HFeshiREZIERAYEMNIT ., MR HPASIRMmE D
2:

m BRIV 4 MHz

B REEITY: 8 MHz

B REERIEIU T 16MHz

—BEtoNEFRIERM, £ SDA L EHEAIGRIRMENE, BIXE shift FiFes, F ORI OARL Bk
general call #EtE(UNER ENGC=1)ELLE,

SLER skt AR PUfg :

12C O HZEHERFS — MRS M.
jtbiitPUfg -

12C #F O£ TR F:

B IR ACK#EEE1, NF=4E— PRIk H
B BB ADDR i, INRIRET ITEVTEN {7, MIF=4rhl
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EMEIUT TRA SR ERIE TR BRI R BRI RT.

18.3.4.1. M&Ri%=S

TR R B SRS ADDR (IS,  (RNSRMUETS
2%, ZBEP shift HFes&RIXEI SDA £,

Slave }iffk SCL, BEZ%I ADDR {i#iEkR, FHEGFREHIESEAN DR HFEE (5% EVL,
EV3) ,

ZHIGRIRIZRKRAT: TXE (SR, WNSRIRET ITEVTEN #1 ITBUFEN fi7, RIF=4E— i,
ONSR TXE \AFEN, BEF—MUBRXERZA, REFEIES AT 12C_DR FH7:8,
M BTF &N, Slave HIff SCL, HZ BTF f#EHHES (£ SR1 Z/F, BBA
I2C_DR Z788) .

FIBEAIR 1) Slave 15548 (315) M DR &

7-bit slave transmitter

Address

[

DATAL | A

DATA2 | A

DATAN

|NA

- |

EV1 | EV3-1

EV3 |

EV3

EV3

EV3-2 | EV4

18.3.4.2.

&l 18-3 NARIXRRHIEIEFSIE

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, NA= Non-acknowledge, EVx=
Event(with interrupt if ITEVFEN= 1)

EV1: ADDR=1, iBid5 st SR1 51788, HiE SR2 Z1F85/5= ADDR {if

EV3-1: TxE=1, shift Z17a8 empty, #iEZ5Fes empty, [ DR &{F255 Datal

EV3: TxE=1, shift Z{Fe54~ empty, #i#EZ1Fe5 empty, [ DR FFEEE (Data2) 5
EV3-2: AF=1; B4R AF (U5 0 iEFixfL

EV4: STOPF=1, iBII5GiE SR1 &17s8, /&5 CR1 HFaaLIHZUANES.

E TxE

MiziEs
ERWEBIIFER: ADDR 5, (MIRMUIFTHREMR 0) slave FBISATBASFRIEN
SDA I EINF 1577 DR H1Fas. 12C EOERENEIB N F R8T TFERE:

B WNRIKET ACK i, NF4—REhkiH

B EHHSE RXNE=1, JNSRIRE T ITEVTEN 1 ITBUFEN {i7, WF=4—/ b,

WNER RXNE &R, FHEERUGIIVEIRERZEI, DRESFSAMIEN, W BTFAAEER, Tak
BTF (£ 12C_SR1 Z/GH#EA 12C_DR &51Fe8) ZAl, slave —BEHHE SCL. (L TE).

7-bit slave receiver

Address I A DATA1 | A DATA2 I A

| DATAN | A P

EVl EV2 EV2 EV2 | EV4

El 18-4 NIZIW=RAUEIEFSIE

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledged, EVx= Event(with interrupt if
ITEVFEN=1)

EV1: ADDR=1, jBid%ciE SR1, [5iE SR2, LI ADDRHIEE

EV2: RxNE=1, ¥ DR HF8iEZZN
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18.3.4.3.

18.3.4.4.

18.3.5.

18.3.5.1.

EV4: STOPF=1, Bid5ciE SR1 788, /55 CR1 HFesLIIXHZIAYES.

i

1)  EV1IE4HHE SCL, BERIERREFYIER.

2)  EV2ERHFFIIRFE SR byte (EHISTRZ BT,

3) ZHFKE SRIFFSENSRE, MZN8NRNEMAWRENL, HITTEAYER sequence,
vt ADDR # STOPF fni&fi, FHFERLAT sequence:

9NER ADDR=1, 5GiE SR, HiZ SR2; N5 STOPF=1, 5%iE SR1, BE CR1,

XA B RIEMAFINSR ADDR § STOPF SR, HestaMItRSkE,

KIS

EER&E— 1 EUEFTE, master FFE— ML, slave IMENZ AT

B FE4ERI STOPF, WIRIEET ITEVTEN {i, MF=E— i,

Wid4ciE SR1, [F5 CR1, LYY STOPF (MHSEE. (S EERI EV4)

(EINFEIERR

£ MCU &b-F hibernate/deepstop/stop IRRZ& T, BILAEID 12C £zttt FitbitPCFECNIETLANERE MCU,
RZUREIZHHRZ.

1) SEWILALIHREEELEH N hibernate/deepstop/stop ZBIfERE 12C_CR1 #Y PEF]WUPEN, FB7E
RCC h{#aE 12C AORTER,

2) hibernate/deepstop/stop IAEES TR S IF R ECERY timeout B[R], PIEILIRE 12C_WTHITEE,
E{FBE ITERREN, MITEF=4 timeout Z[SIGEE MCU, EAFERE ITERREN, MIEFE4AE timeout Zf5

12C FE{Ex(
£ Master ##zUAT, 12C EHOBHEIRERHEINMES., PITEUEERSELIBREETR, F
LA LR Atk ER,

BT START (UfERLE =L TIRIASM, IREHMFNT master 12,

A2 master &2 T KAGREIRFF:

£ 12C_CR2 H7e PR EZIERAVB NS A=A IEFRRIRT

B ERTEfiETISFes

BE LA ATz Ees

4RFE 12C_CR1 HFEEEEIME

B FI2C_CR1Z%E2EHMY START il 1, FEERBEM

12C HEHAYE N RL R D2

B FREE TR AMHZ

B REERX T 8MHz

B REREEEN T 16MHz

FEHF=E clock

CCR ZH1ZesbA EFHEIHEL, P4 SCL NEBFAMEEY. BT slave AJAER/K SCL {§5, 7 SCL
EFHEP4TS, master £ TRISE FHFesfTRERRTEIZNAR, HERBRELZN SCLES.
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18.3.5.2.

18.3.5.3.

18.3.5.4.

WNER SCL 2K, E=BEE slave IFTEHIE SCL M4, SEFESeEIHTE, BHF SCL#e Iz
BEY, XEANTHR SCL SHRIR/\SHEFEE,

MR SCL 2EHHBY, SEFITHEEHRETEL

SChR b, BPE slave AhK SCL, M SCL EFHEF4, # SCL EFHAWAI, XEFNRIFAKEZE
ERFHLREN, XMEENIES SCL KN EFHATE (SCLA VIH #iEian) BXR, BNk scL
BNISRHOREHIR AT, AR A RERERT-F APB Ad$hi4TH SCL R, RIREIRAIGRARTESR
21 TRISE 77884, FRLAKIC SCL EFAETERNME, SCL AUSRRIRIFEE,

FiasH
4 BUSY=0 B, I®E START=1, 12C EVE=4— Start &4, HIJRZE master 2 (MSL #HE
31),

iE: 1£ master Iz{ MR E START i, BHEIRIFLERSE, HEHE—1 ReStart 54,
—B&H Start £t
B SB{UMREHEN, WMRIZET ITEVIEN fiZ, MESF=4— Al
master i5£ SR1 71788, BiL slave thitE XN\ DR Z1F88. (Transfer sequence EV5)
Mt %
FHE slave FUIHIHEIT RERAU S 17er %R SDA & L.
B 7E7 RSO, X —MEE T,
Iz B —BEH,
— ADDR (iR &L, MNRIKE T ITEVIENfiZ, WF=E— Ak,
BEfS Master i SR1 257788, ¥ SR2 178,
TRHEIE L slave UYL, master REHFNRXS[IER, EEHNEKESER.
B 7E 7 AR,
— BHARESEEN, FRBRENEUNERKM0,
— BEHANERKESE, FRFRENUN BRI 1,
TRA (e F iR BRI RAE R RIE .
FEtxi%
FERX T HHUEANERR T ADDR {ifg, iR master @I WEBNSFEHIEFZTM DR HFEA
X% SDA & F,
Master F#F, BEIE—MUEFHHEA DR FH1F:8,
SR ACK fkihES, TxE RRE(FENL, SNRIKE T INEVFENFIITBUFEN i, TF4— MR,
MR TXE WEN, BELXRBUERXERZH, RESHIEIEFTEI DR FH17s8, W BTF #HE
BRI, EBkRBTF (£ 12C_SR1Zf5, BE 12C_DR FHFe8) ZAl, 12C #EOKRIF SCL HEER
¥,
KBS
EDREBFEFEFEANRE—NFTRE, BIYIRE STOP (F=4E— MR, AR 12CEOBERIE
FIMER (MSL LLERR).
X HTxEE BTF BN, FIERENZHEHIL EVE_2 4T,
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7-bit master transmitter

S Address A DATA1 A DATA2 A DATAN A P

EV5 EV6 | EV8_1] EV8 EV8 EV8 EV8_2

18-5 ERIXEHEIEXFFIE

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if

ITEVFEN= 1)

EV5: SB=1, IBdiE SR1, HBH DR HFREHIE, TIXHZIRES

EV6: ADDR=1, IEiJiE SR1, i SR2, LUXNZ{IRNES

EV8_1: TxE=1, shift Z5778% empty, #IEZ/F2S empty, [@ DR ZH{F255E Datal

EV8: TxE=1, shift Z{Fa54~ empty, #IEZ17S empty, [A) DR FH{FeEE Data2, ZAHKiES

EV8 2: TxE=1, BTF=1, 5 Stop {\/Z7728, LME{4AH Stop iffd, TXEFBTF 5%

i

1) EV5, EV6, EV8_1F1 EV8_2 H{4, HIIK SCL AUKEEF, BEREWEMNAYKAFFIMITER

2) EV8HHFREIA R HREIF T RIXTHRBIITREE. & EV8 B FI A e SRIERF T4

RETSER, MUMEE(ERA BTF A% TXE, XFENAT 2RHie TiEEE.

18.3.5.5. FiEYaEs

FEREMUFTERR ADDR Zf5, 12C O EREEE . EIIEIUT, 12C #OM SDA I

BT, RN USERSEE DREFFR. 810 FHE, 12CEORRPITIATRE:

B R ACKAEEN, KH—1NEKH.

B EHEE RxNE=1, WISRIRE T INEVFEN F ITBUFEN fi7, M&F=4— rhlT,

WR RxNE B, FEERKGHEURSREI, DR HEssFHURREwMIEE, BHERE

BTF=1, 1Ei5k% BTF ZAl 12C £#ERIF SCL AR, = 12C_SR1 Z/5FHiEH 12C_DR HF

BB BTF AL

KBS

Method 1:iZBGZERIBMAHSRE: & 12C RN BEFPESHARIPER

Master #EM Slave #WEIRE—1MFTE, KiE— NACK, #EWEI NACK f5, Slave XS SCL

1 SDA ZkH9¥=Hl. Master UATLA&IE—A™ Stop/Restart 14,

1) ATEBEIRE—NFEEFE— NACK fkf, EEEME_MUEF I ZREEREET
RxNE 42 f5) 0 IRiskR ACK {iL,

2) ATFEEMEL/ERREN, R SEEESE N UEF D ZE(ERBET RKINEE
H2Z R)IRE STOP/START fiL,

3) HRWEBEANFTE, XAMSTHSLERERIFEMENIFE EV6 ZfR(EV6_1 BY, i&kk ADDR
ZR).

4) EFETELEMESE, 12C ZOBMERIMEN(MSL U#iER).

7-bit master receiver

S Address A DATA1 AD DATA2 A DATAN NA P

EV5 EV6 | EV6_1 EV7 EV7 EV7_1

284/348



PY327020 Z5S%&F 1

& 18-6 /3i& 1: EIRRIEAIRIATF
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if
ITEVFEN= 1)
EV5: SB=1, £ SR1, 5 DR &FFes, ZHKES
EV6: ADDR=1, i SR1, Bif SR2, ZiHEE
EV6_1: FABXAWRESMH, (NBRE 1 MFHa0EM.
EV7: RxNE=1, DR &HFsR, ZMES
EV7_1: RXNE=1, £ DR &1Fs§, 5 ACK=0FEfi STOP
1) MRBENFHERW, WEARES (1) NittES2 NA
2) EV5,EV6E4, HIIK SCLAYEKEY, BRIEMAREFFIHITER
3) EV7 BEFFIARESRIF I RIETARIITREE. £ EV7, BREFFIFEESRIEmIF151E
HMISCABIETR, #EFEA BTF R RXNE, X=ENAFI2IE 7EEE,
4) EV6_18#E EV7_1 B4 sequence WRTELRIFTIEHR ACK ZBI5SH.
Method 2: IPMHEZERIMAHSRE: 12C HRENBARARRSHAR, HEERAEFHN
FEiX/N75i%, DataN-2 i&B#iE, FEE DataN-1 Zf5, BHMHS (RXNE #1 BTF ##ENI)
PAfS, TEiE DR Z51785/7 DataN-2 &, i& ACK iz, LAFA{R ACK fiff DataN ACK ZRitfiEHE, £l
25, TiE DataN-2 Zf5, Efi STOP/START {iZ, #fif DataN-1, 7£ RxNE &fifg, i DataN,

7-bit master receiver

Address | A | DATA1 | A | DATA2 | A | |DATAN-2| A IDATAN»1| A | DATAN-1 | NA | P |

EV5 EV6 EV7 EV7 EV7_2 | EV7

18-7 73i% 2: N>2 Bt FHRH R HIRS
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if
ITEVFEN=1)
EV5: SB=1, SGif SR1 7788, B5 DR &H7es, Ak
EV6: ADDR, 5GiE SR1, Hif SR2, BEZIZI
EV7: RxNE=1, i DR HF28EZZ
EV7_2: BTF=1, DataN-2 /#{E DR Z{788+, DataN-17Z{E shift 5728+, 5§ ACK=0, }£ DR FHF
#5+HY DataN-2, &f STOP, i DataN-1
i
1) EV5,EV6E4, HiK SCLAYRET, BERMENAYRMAFFIHITER
2) EV7 BRI SRIF T RIETTABIITREE, £ EV7, RIEFFIRREELREmAI=1(E
BSCRRIRETER, HEFGERA BTF A RXNE, XF=ERAFI2iRIE T @,
4 3N FPEIEE:
— RxNE=1 = > Nothing(DataN-2 not read),

— DataN-1 received

— BTF=1, shift f1 data Z7728&F2 full: DR ZH{F2_FM T DataN-2, shift HFEFHNT
DataN-1 = > SCLHMK: S& LigBEEMEREKIIEEE
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— BZ ACK
— DR ZH{FaaPH DataN-2 = > IXIEE5) shift H1FREXS DataN AIZIL
— DataN ZWZERL (with a NACK)
— B START 8(#& STOP {if
— i DataN-1
— RxNE=1
— i DataN
—  LALE/RRERERI N > 2 g, 1M FH 2 M F 0K, ZERTRNGELR, S0k
TR
2 N FHIRRYER
— BfiI POS #1 ACK i
— %15 ADDR &
— 5> ADDR {
— BZACK{L
— FEFBTFHEN
— ESTOPfiI

— IEDRAR

7-bit master receiver

S Address A DATA1 A DATA2 NA P

EV5 EV6e | EV6_1 EV7_3

18-8 737% 2: N=2 By RV RIEATRIRT e
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if
ITEVFEN=1)
EV5: SB=1, JTiE SR1 &17e8, B5 DR, Bzl
EV6: ADDR=1, 4cifE SR1Z1F28, /51 SR2 &71788, 5= ADDR {if
EV6_1: FHEXAIFSNEM. FEEVE T, EHMEMIHREER, ACK NIZHKEE
EV7_3: BTF=1, § STOP=1, Z/5iEMX DR (Datal # Data2)
iE:
1) EV5,EV6H4, fiIiK SCLAYRET, ERMENAVRAFFIFITER
2) EV6_1RRMFRFI R HRIF O ERIAY ACK ZRISTH
m BN FDREIER
— £ ADDREHE, iEF ACK{L
— BZ ADDR
— B STOP&# START {iI

— ERNETRSENG, HEUE
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18.3.6.

18.3.6.1.

18.3.6.2.

18.3.6.3.

7-bit master receiver

S Address A DATA1 NA P

EV5 EV6_3 EV7

&l 18-9 73i% 2: N=1 Bt R RIERTAIRT e
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if
ITEVFEN= 1)
EV5: SB=1, ftik SR1 57788, B5 DR &H7as, i5=ik{U
EV6_3: ADDR=1, 5§ ACK=0, it SR1 Z51788, [5iiE SR2 51788, ;5= ADDR {3, 1 ADDR #
iB%fE, B STOP=1
EV7: RxNE=1, i DR BF2EEZ=Z

iE:

EV5,EV6, EV8_17#1EV8_2 H4SH{K SCL AYERE¥, BERIEMAVERY sequence HITEEER.
RS

SR

FE—NMEUESEIEFHEREAE, 2 12C EONEI—MMNBRNE LSRR R AN S EER, It

B :

BERR i##EAIA'1"; WMRIRET ITERREN i, WF=4— lT;

£ slave 123 HUBEHES, BAREREL:

B UNRIBHEIRAY Start &4, slave INAR— Restart, FFERFblaEIEEM

B AIRZHEIRAY Stop 44, slave IRIEENEIERHRE, BFNEGRRIEE

£ master 18(: BEHAEREE, ERNAEIIZSRIERAS. I BRGRAESSEP LESFERY
&5,

R RM(AF)

LEONE—NENEART, FENEEIR. thhd:

AF (BRI, WMRIRET ITERREN i, WF=E— i

WRIESREIE— NACK B, MRERIER:

B AIRELTF slave 1B, BHRRRIEL.

B WIRZLT master B, FHRERR— MELLRGTE repeated start,

{hEZER (ARLO)

2 12C FOENENTREERRF=EMMEEELER, LA

ARLO B4 ERI, SNRIRET ITERREN iz, NIF=4—/ it

12C #OBaIEZIMEX(MSL AI#EER). & 12CEOFEXTMHE, NWeLEiER—MERTRNT
AIMIELE, {EEALAERIS LAY master &IX repeated start £4{42 [

RS
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18.3.6.4. i@#k overrun /R underrun(OVR)

f slave BT, SIRZIEAIHFER, 12C FOEAERKEUER, JEEEEKEI—FTI(RXNE=1),
{87 DR HEHRFII—FHEBEELEMITYH, NWRESHER,

[lid:n

RIaERIEIRERES

£ over IERIGITEEIRAT, BFRLERR RXNE i, RIXSEMNIZEFRIEREIRXRENFT

£ slave 18T, WREIEAHIER, 12C EOEEREHEN, AT —NFHRRMHEILZE,
HIEUEIARS N DR S1728(TXE=1), MREXEIR, AT

# DR HEEFPHRI— M F R EE R H

FAFROZFEE AL underrun IZ{TEEIRAY, BUORNERESEKEIRIEIE. RERNZ 12C B4
TRETERLERIRT [ESE ST DR H17:8

EREFE—NFHR, WAL EMR ADDR ZIEEAES— SCL EFHEZRIEA DR FHFes; IRT
BEMEIX R, NEEKTS RZEF S — N EE.

18.3.7. SDA/SCL #=il
WNER DI FPRELS -
B ORIESEEL: W18 TxE=1 H BTF=1: 12C EOTEHEHRSATHEAE, TUSFRAER SR,
REIEEIESHEIES 728 (DR 0 shift HFEEEPETM).
B EEEET: W05 RxNE=1 H BTF=1: 12C EOEEKEIEIEFTEHRSM T AE, LSS
B SR1, RIGEEUEST1F2S DR(DR #1 shift Z77858B2%HY).
B N slave BT HPZEIERTHRRER :
B IR RxNE=1, AERKEITNF1HRIDRIEREHMIZIH, WAL overrunizfs, BKEINRE—
PFEBELK,
B YR TxE=1l, EWRRIE TN FEDZRIENREMEIESH DR, A% underrun 1217, HEHEH
FOBEHESRT.
B RSN ES S PR,
18.4. 12C R
7= 18-1 12C FhiffriEk
ol E LS TS TR
FCIANIE &% (Master) SB
HitE&iX(Master) 8 it PTHED ADDR
(Slave) ITEVTEN
BUEIIZLE(Slave) STOPF
HIEFTERSTH BTF
BERKENXIET RXNE
ITEVTEN FJ ITBUFEN
RIEEHNXZS TXE
BEREEIR BERR
{hEESK(Master) ARLO ITERREN
VST AF
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FRERSEF FHHFE Fraizflf
OE=TUNE=1 OVR
PEC $81x% PECERR
FBRT/Tlow IR TIMEOUT
18.5. 12C&H=E=
Hirsrr LAEFsE T,
18.5.1. 12C {ZHF#FER 1 (12C_CR1)
Address offset:0x00
Reset value:0x0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SV\_/rRS Res | Res | Res PSO AKC S'I';O ST_[,_AR ST%('E)TC EIéG R.es Rfes Rc.as VIZU Rclas PE
RW RW | RW | RW RW RW RW RW \I7V
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
BHEL
HWEMAT, 12C fTFEMRE. BEEUREN
B, EWR 12C ROSIHWRERN, RER=HR
15 SWRST RW 0 0: 12C =R AUTFELDRES
1: 12C BT ERIRE
iE: MBI LARTF error & locked (RZSAT )
YAtk 12C, 90 BUSY fiLk 1, R EXSER
MUFELE SR,
14:12 Reserved Reserved
ACKIPEC fIE (FT#uEEK)  RETEL
ETZEFEE, 5 PE=0 RHEMHEE.
0: ACK izl HRits IS 7 N IEERINANF
TSHIN)ACK, PEC fIZREAHEIBAZS RN
F&E PEC
1: ACK (HzfIER N SFREENNT—F
TIHI(N)ACK, PEC (IZREBEBMIF AR
11 POS RW 0 T =T8 PEC
iE: POSHIRBERA 2 FHRMEIECES, ©R
IR AIECE.,
79T NACK 58 2 N5, WIRFEBRR ADDR Z
[5iEBR ACK fiL,
RATIRWE 2 MFTRY PEC, HAERET
POS fiZf5, ADDR stretch S4A1iRE PEC
fiL.
REfERE. KU BET %57, 8 PE=0
10 ACK RW 0 BB,
0: FZMNEIRE
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Bit

Name

R/W

Reset Value

Function

1. EREE— P FURRE—MNE. ([
bk 25 6|

STOP

RW

FIEEMTE, RETLEMNBTZSF TR,
BE SN IR, BEER, Stan
ZBRSEIRAY, BN

EERAT:

0: FiELESM=E

1: LT D EREELRRa R R A
IR

MR

0: FEIEFME

1: ESREIFPERER SCL 7 SDA £

START

RW

IR,

RHETEMETZT TR, HIRBEMFRE
58k PE=0 RS EHIE4EE.

FER:

0: FoCIARM4rT=4

1: EESFEREREN

M

0: FciasM4r=4

1: HERETHE, FERREYE FraEHs
shtJ#%!] master mode)

NOSTRETCH

RW

L5 FAHHRERS (Slave) .

24 ADDR 8, BTF fR&# ENRT, 1ZIFETF slave
BIFAERIER, BRERREERL.

0: FVFATEHEEL

1: ZRIFATEHFEL

ENGC

RW

J BN fERE,
0: ZE5IES#ENEN, LA NACK Nzttt 00h
1: &N, LA ACK IRREEHE 00h

5:3

Reserved

Reserved

WUPEN

RW

METUIREE(RINFEARTUERE (Wakeup from low-

power mode enable)

0: ZIFMEHIRERRIhFEET

1: {EREMMETUIRERRIHFEAET

T MRS METIRERRIHFEARTUINEE,
IZ(IREEFT R SEHI A E.

Reserved

Reserved

PE

RW

12C TRERFRE,

0: ZEIF

1: 12C {&ge,

it WRBRZAANEREEHT, EHEER
R, 12C EREZEAFIREIZHRINE.
HFEENERE PE=0, FrBRINBIERR.
FEEEXT, BHERZA, BABEERZAL
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18.5.2.

12C $=HIFF=E 2 (12C_CR2)

Address offset:0x04
Reset value:0x0000

i HIRET STOP/START/PEC i, FEREEBMIXAMMIZ AT, WHAERITEMXT 12C_CR1 5
1BE, BNERIEES%E 2 /KIXE STOP/START/PEC {i,

15 14

13

12 11

10

7 6 [5 |4 |3 J2 J1 Jo

Res. | Res.

Res.

Res. | Res.

IT-

ITEV-

BUFEN | TEN

ITER-
REN

Res. FREQI6:0]

RW

RW

RW

RW | RW | RW [ Rw | Rw | RW | RW

Bit

Name

R/W

Reset Value

Function

31:11

Reserved

Reserved

10

ITBUFEN

RW

RIhes R {ERE.

0: ¥4 TxE=18; RXNE=1 R, ARFreErhiT

1: 34 TxE=1 8¢ RxNE=1 iY, P4l (R
£ DMAEN 2fT{&)

ITEVTEN

RW

E{4rhirfEse.

0: Ik

1: STl

HETFEET, Bredgiz:

SB=1 (F&EK) ;

ADDR=1 (F/MIER)

STOPF=1 (MiER)

BTF=1, {Bi%%E TxE 8 RXNE &4
YN8 ITBUFFEN=1, TXEZE4H 1
WS ITBUFEN=1, RxNE S5 1

ITERREN

RW

HEERRR{ERE,

0: Z5 FHEEchlE;

1: FUFHEETT,
ETHISET, Bredizsi:
BERR=1

ARLO=1

AF=1

OVR=1

PECERR=1
TIMEOUT=1;

Reserved

Reserved

6:0

FREQ

RW

12C 1R EPRER,

WRFE APB IHEHRERIY B E %5 fres, LAU™E
5 12C tYGRBHIEHE setup F hold AiE,
RN ERNMER 2MHz, RAMEZET
F &S0 APB BT$SRER,

0000000: Z£)E

0000001: Z£F
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Bit Name R/W Reset Value Function
0000010: %%k
0000011: Z)E
0000100: 4MHz
0100100: 36MHz
0110000: 48MHz
AF 1001000: Z£)F,
18.5.3. 12C EBittltEF=E 1 (12C_OAR1)
Address offset:0x08
Reset value:0x0000
15 14 |13 J12 |11 [10 |9 [8 [7 Je |5 |4 [3 |2 |1 Jo
Res Res. | Res. | Res. | Res. | Res. ADDI[7:1]
| | RW |RW |[RW |[RW |RW |RW |RW [RW |RW |RW
Bit Name R/W Reset Value Function
31:8 Reserved - Reserved
7:1 ADD[7:1] RW 0 FEOMHERY 7~1 {3,
0 Reserved - Reserved
18.5.4. 12C #iEZH1FaE (12C_DR)
Address offset:0x10
Reset value:0x0000
15 14 13 12 11 10 9 8 7] 6] 5] 4]3]2]1]o
Res Res Res Res Res Res Res Res DR[7:0]
RW [RW [RW [ RW [ RW [ RW | RW [ RW
Bit Name R/W Reset Value Function
31:8 Reserved Reserved
8 (FUESTFes, O MEBEIRER MEIZAY buffer £
—Mttt, SRRTFEREEKEIREEE (RX_DR) |
BERXIDERIEWE (TX_DR) .
iR
HZE5—FHE DR FHiFsaht (LfF5E| TX_DR) , B
HEshEdEER. —BERHFE (TxE=1) , WNREERH
-0 DR7:0] W 0 BT "HBEBMAVEUESE DR F7a8, 12C BHRERE
TELEREHER.
BUTREIR
EKRN=1#HENE DR FHFE8 (Efr2E RX_DR)
(RXNE=1) ., 7EENEIT—PFT (RXNE=1) ZANE
HEUES 7, BRI SCHUES SRR,
b o
1) fEslave 25T, MRS copy HEHES 788 DR
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Bit

Name R/W

Reset Value

Function

2) BEARMEEMZR (R TXE=0, {BEEBEASUEZF
%)

3) UNEREAME ACK BHET A4 ARLO 4, KRR
FH

R copy EIEESFaRE, BEILAREEE!

18.5.5.

Address offset:0x14
Reset value:0x0000

12C JAEFFE8(12C_SR1)

15

14

13

12 |11

10 9

Re

TIMEO
uT

Re
S.

Re | ovr

AF ARLO

BERR

RxN | Re | STOP | Re | BT | ADD

RC_WO0

S
RC_
WO

RC_ | RC_
WO WO

RC_
WO

m
(]
-
(2]
-
Py
O |Wwmo

Bit

Name

R/W

Reset Value

Function

31:15

Reserved

Reserved

14

TIMEOUT

RC_WO

FBRTER Tlow EiR.

0: FCHERTHR;

1: 12C #= low power IEERT AT @IT I8 E
I2C_WT i&& timeout AF(E],

ZMNHBRHES 0 Bk, 5= PE=0 FTHEHE
B,

13:12

Reserved

RES

Reserved

11

OVR

RC_WO0

UE=TYNE= T v

0: FTdE/RE;

1: HIUSH/RE.

24 NOSTRETCH=1 A, 7EMIE MZA#ma4
B,

BB R LR — MR E TR (B4 ACK
RIERK) |, BUESFESENARIARBIES,
NFHERF TG EX.
ERFEXPEERE—NRNFTR, RE
FIBIES ANSUES 78, AHFNFHERAE
TR,

ZMRRES 0 7Bk, 5= PE=0 FTHEHE
B,

T NREIESFEN SR ERENEIFERR
SCL W EFE, RENEIEEAHEN, FrE
{REFAT ISR,

10

AF

RC_WO0

IVE= S/ (7R

0: IREMNEXW;

1 MERW.

LRBRENER, BHSEIZSFR.
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Bit

Name

R/W

Reset Value

Function

ZNAZRMS 0 iBkR, 8= PE=0 BYEHREGE
BR.

ARLO

RC_WO

fhEER (FER) .

0: IREIENEIPEZER;

1: HMENhEER.
SEOLENDEAERES— N ENR, B
BEMZHFR.

ZAHRRMES 0 iBkR, St PE=0 BYEHTEEE
BR.

£ ARLO 2[5, 12C #OBEIREMET
(M/SL=0) .

BERR

RC_WO

R HEnE.

0: FoictRmE (LR,

1: EIREE RS,
LREONESEROBRREELERY, B
ZAIE 1.,

ZHRRHS 0 78k, SETE PE=0 BTHEHS
B,

TXE

HESFRNT (RER) 1F7&,

0: HUESFaEIES,;

1: HEFERHZ,

FEREEIERN, HIESESRNTINZAWRE 1,
FEREMINERARNREIZ(L,

RHSHUER DR HEanlgRizil, SERE
—MERREELERME, 5= PE=0 BTEEHE
EiEkR.

WMRKEI—D NACK, T F—PERIENFTR
PEC (PEC=1) , ZfAMEENL

T BEASE 1 MERENHIER, HRET
BTF IS NEUE, EABEER TXEfL, E/9Ltat
HiESFE A=,

RxNE

RS FRIET (AT 173,

0: BURSFRNIZ,;

1: UESERAE=.

EREKE, SBESERAAE, BENZEF
2. TEIRUUBUIMNES, X FEEA B
BB RS TR E B R BRIZ S 7S,
52 PE=0 BYERFEERR.

it KRBT BTFAY, EEEUEAREER RXNE
i, EAREIESFEHH.

Reserved

Reserved

STOPF

EIESMAENN (MES) .
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Bit Name R/W Reset Value Function
0: RBENENSLENL;
1: NENEIERMA,
E—MNEZE (MR ACK=1) , HMIREE
Rk FONEHSIESMART, BHEZAE 1.
BHHERY 12C_SR1 778/, ¥t 12C_CR1&FFF
BNEREEERZAL, WY PE=0 BY, WS
BRIZAL
3 Reserved Reserved
FIERERIFEAL
0: FHEMARIERTH
1: FHERRARIEMINGER
ETHIER ME S EIZS 7R (X slave &
L, NOSTRETCH=0 AY; master =z, 5
NOSTRETCH &%) :
Bt SWEI—NFT (85 ACK jKiF)
BEHUESFESAARMIEE (RXNE=1) ,
2 BTE R 0 RIER, S— N HEREMZERE, BEIESE
BIEAREBENFEYE (TXE=1) .
BMHHZEY 12C_SR1 FH17eEfE, MWHIES TN
ER SR ERBRZAL, BrRIE—MBIREFLE
£4fF, B PE=0 AT, HFELER.
E:
FEWEI— NACK 5, BTF (UASEENL
MRETFT—TEELEBRNOFHE PEC
(12C_SR2.TRA=1,I2C_CR1.PEC=1) ,BTF {if
TRAENL
WHBERARE (EER) /I ItE (W&
) .
BIHEEN 12C_SR1 FHiFesf5, BIL 12C_SR2F
FESEAERZAL; 2 PE=0 RS, HIEEEERR.
bt PeER (Slave) :
0: MEHEAPCECE BRI ;
1: IEIRYLEIEPURS,
HUWEIRIMMELIES OAR Z517238L general call ith
1 ADDR R 0 HEPCEE, S EROZAL

iE: £ slave BT, EEHITZENES
sequece, BIfE ADDR#EE(IfG, JtiEk SR1EF
28, HiE SR2 H1FE,

fhite &% (Master) :

0: MHIFRIXKIRBLER,;

1: MUERIREER,

7 (IitBhERT, 24IKEI ACK byte [FEf,

i EEI NACK 5, iIZB TR AW EBRL,
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Bit Name R/W

Reset Value Function

aiirs (FR) .

0: RAIXEIAFM

1 BRsMMERE;

—HRERLFME, BAOZEFR.
—EEY 12C_SR1 FHiFssfa, MWHIESFRR
NSERERERZAL, 8= PE=0 Bf, HEHS
BR.

18.5.6. 12C IKEZTFEE 2 (12C_SR2)

Address offset:0x18
Reset value:0x0000

iE: B ADDR Rk 12C_SR1 HiFas/aii &N, EiE 12C_SR1 Z/5F5i% 12C_SR2 FHizss,
5% ADDR RGN, B, NEAI 12C_SR1 F{7asHY ADDR K& ({UEE STOPF (#Ki5F

B, 12C_SR2 BF=8 74 WL,

15 [14 [13 [12 |11 |10 ]9 |8 |7

Res. Res.

Res.

GEN-
Res. CALL Res. | TRA | BUSY | MSL

Bit Name R/W

Reset Value

Function

31:5 Reserved

Reserved

4 GENCALL R

TRt (MES) .

0: SRWCE HEIFIY L ;

1: ZENGC=1Rt, WEII #&EIFIUAYtEL,
HEE—NMELERHH— N ESRRRMN, 5
PE=0 Bt, B{HEFRZEIFER.

3 Reserved

Reserved

2 TRA R

RIEHRWHRS.

0: ZKEIEIE

1: FREARE

FEBNMUHERMERNER, 25T REbi =T
B9 RIW {i3RIRE.

LRMBUSIERM (STOPF=1) , BHESHTEHA
. HERLMPHEEKX (ARLO=1) , B PE=0
Ry, BBk E7RR.

1 BUSY R

REEITHRE.

0: ERk ERHURER

1: fERE FIFERMEIRET

G NE] SDA 5 SCL J9{REEFRT, BH4ERL
LIENE— ML, BHEE.
ZEFRERSAEEHITNEET, SEO5RE
F (PE=0) BHZISEMBAHEEHT.
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Bit

Name

R/W

Reset Value

Function

MSL

FEMR.

0: slave

1: master

—SEROLTERIC (SB=1) B, EHEN;

— LR LN —MELERM (STOPF=1) | {#
HEK (ARLO=1) | 24 PE=0 B, BB,

18.5.7.

12C RItERIETFER(12C_CCR)

Address offset:0x1C
Reset value:0x0000

15

14

13 12

11 [ 10

| 9

[ 8

[ 7

16 [5 [4 |3 [2 |1 Jo

F/S

DUTY

F+ Res.

CCR[11:0]

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

Reserved

15

F/S

RW

12C FHE0IERE,
0: infEER
1: PRI

14

DUTY

RW

HRIEICRRY S =S,
0: ’r;&jg*%:_ct—f: . Tiow/Thigh=2
1: 'B&J‘Eﬁ:‘cﬁ? Tiow/Thigh=16/9

13

F+

RW

12C F+EERIERE,

0: TNERIEHEREER, BNEEIFE bitls RE;
1: PRIEEEET;

E: AREIZSFES 18, A0 bitls BE;

12

Reserved

Reserved

11:0

CCR[11:0]

RW

REFRERTU TRIRTHEHI SRS (ER) .
ZINAEE AT IRE R Y SCL B$H.,
AR

—Thigh=CCR x Tpclk

—Tlow =CCR x Tpclk

PRI :

—DUTY=0:

Thigh=CCR x Tpclk
Tlow =2 x CCR x Tpclk

—DUTY=1(/9iAZ! 400KHz):
Thigh=9 x CCR x Tpclk
Tlow =16 x CCR x Tpclk

[FSESEE RV
—DUTY=0:
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Bit

Name R/W Reset Value

Function

Thigh=3*CCR x Tpclk
Tlow =5 x CCR x Tpclk
—DUTY=1(9ix%l 1MHzZ):
Thigh=2 x CCR x Tpclk
Tlow =3 x CCR x Tpclk

iE:

RS ERS/IMES 0x04, 7EHE DUTY &=
TRFHIER/IMES 0x01
Thigh=tr(SCL)+tw(SCLH)
Tlow=tr(SCL)+tw(SCLL)

XLER S BIT Ees

HEH PE=0 WA BB EiZ S fran,

fox B2 10MHz RUEEEI(E, IXEFRTLALERBF=4
400kHz RYRERATRTER

7E: bitl5 F bitl3 EEEKY BRI TRR:

F+ F/S

&

tERETL

ESESEEN

IRIEIEERT

0 0
0 1
1 0
1 1

ERIEIEIRIET

18.5.8.

12C TRISE %188 (12C_TRISE)

Address offset:0x20
Reset value: 0x0002

15

14 |13 |12 1 |10 |09

E

|7 |6 |5 |4 |3 |2 |1 o

Res.

Res. | Res. | THOLDDATA_SEL

THOLDDATA

TRISE[6:0]

RW

RW [ RW | RW [ RW | RW

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

Bit

Name R/W

Reset Value

Function

31:13

Reserved

Reserved

12

THOLDDATA_SEL RW 0

HURRIFATENSERR
0: BRAREE T EEURRISHTE
1: i@d THLDDATA EeEHUR (RIS E

11:7

THLDDATA RW 1

EREAREMTRRIEEET PR ARSHRRIFE
B (RiXtE)

XS RATHREREENT, RIEESYERE
[BIRYER/ ) MARIF R A,

Ban: RERINIFRIRAK SDA TR Az
300ns, WNERTE 12C_CR2 ZH{F8EM FREQ[6:0]%
BY(EZT 0x08, Tpclk=125ns, W TRISE FEE
79 0x03 (300ns/125ns = 2.4 +1 )
MRERTHPEBEY, WEBHBHIBEA
THLDDATA, LIFHRECE.
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Bit Name R/W Reset Value Function
FEREFNERET FRIRA LT E (ERRX) .
XL NAZIRMTE master mode T, SCL RIR[H]
AR ATFEATE, XHHRIBRNETIE SCL £
FHERHREEZ >, SCL #eefRiF— MaEhIR
XEARINRIRER 12C BEATTRAEHNRAN
SCL LFttE), EKLIEA 1.
6:0 TRISE RW 0x2 flan . FREREN PRI SCL EFHETEA
1000ns, HNER7E 12C_CR2 &7758rh FREQ[6:0]+
BYEZT 0x08, Tpclk=125ns, N TRISE HECE
79 0x09 (1000ns/125ns=8+1=9) ,
IEIRERRYEEETLANE TRISE A,
WMRERF Y, WEBHFIBAN TRISE,
LABHR tHIGH 224,
iE: 3 PE=0 BIA BEIREIZS7a%.
18.5.9. 12C Wakeup Time EFas (12C_WT)
Address offset:0x24
Reset value:0x0008
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 CNT DIV
RW RW
Bit Name R/W Reset Value Function
15:4 Reserved RES Reserved
timeout AU
00: 2
01: 8
10: 32
11: 128
E o timout BY B B M E A X A
3:2 CNT RW (DIVIFREQ)*CNT us
5. DIViEE 11801024, FREQJ98M, CNT
¥ 00 B 2, W timeout Y (A 79
(1024/8)*2=256us
i¥: PCLK A 72M B, timeout R3j&E)/9 3.5us-
1817.6us
PCLK 73 4M BY, timeout Bt (A /9 64us-
32768us
PCLK BUDSMEREL, 3 S=RIBI AT L hi-
bernate/deepstop/stop IAEERTHY timeout Atia]
1:0 DIV RW 00: 128
01: 256
10: 512
11: 1024
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12C SF1F=IRR

18.5.10.

0 3d 7 x 2 ) o= o panIasay x=
T paniasay x = ) x32 ) x=
14 NIdNM 7 x= o 5) = o = S} x =2
[&]
€ penssay [ x =2 o x = o 15) x =2
u = K,
v panasay i x = ) E x2 o x x 32
a)
g paniesay r= . < x= . x =
9 OON3 x =2 o x 2 o x 2 o x 2
L HOL13Y1SON < o Xowos->o0s x = o x=2
8 IRSLARY x =2 o N3IHd31l x =2 o
6 dols x = A NILAILI x = o
0T MOV x 2 o N3dNgLl 3 o
T SOd x =2 o W
[}
%]
zT panissay 3 &
>
T panIasay m
v panIasay 14
ST 1SUMS = o
— O
I~
©
o 2
Q
- o @
@
N O
N
NN
® ? ?
Ne 2 2 2
[} [} [}
N 4 @ 3
o o o
N D
N ©
N~
N 00
N O
™ o
™M -
XxXoss o NO 1I0EAX 0o TIEO X O >TSONO 10N OVOSTIEoXxong > SoNO IO<xdAlxosTIE o ong > SoNO INK|X oS
M- 2T (SR (LR ™ N (LR
Oww 0 0+~ o xoo o xXxo< O X O O xHo

300/348



PY32T020 Z5S%&FHf

as

2o

IS

x 2

o x O o a4 o o
I o gaav xo IZ2o o ASNg o o x = o
4 o 419 xo0 1o o vdl x o x 3 o S
(o)
3 S paniasay paniesay x = . o
%)
v o 4dOIS | o 2o o TIVON3D x2 o ¥z o =
S S paAIssay ) x 2 o
—
—
9 o anxyd xo 1o o & x= o
s}
L o IxL xo IZ2o o x= o
g Hy3g x0 2o o x = ° m
a
6 o1y xo 1o o x 3 o a
o
ot B\ ro 2o o x=2 o £
1T dAO xo I1If2o o x 2 o
zT panlasay Iz [,
e Foa<<wn
€T +d x 3 o
=}
VT ALNa = o o 2
X g
ST S/H 3 o @
©
— O [3)
2
— N~ %
[0}
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N
©
NN W
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N D
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i R ™M N N (SRS (LR
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x=2

o
2 : -
T x=3 —
[4 x=2 o [ o
z = o
€ x =3 o O x S
14 x=3 o
S x = o
9 x = o
L x=2 “
8 x = o
6 x = o
oT x = o
1T x=3 o
cT x= o
€T
VT
ST -
9]
>
— © ynl.v
n
I~ mnu
— ®
-« o
~N o
N
RN
N ™
o
[Nt}
~ ©
N~
N o
N O
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™
Xos5s o XFoos3IIEON X0 E>TIO|NO IFRVUWEXOISsTIIEO X ONE >TSS O
o Y C = Mo
Oww 0 o+ o XN <
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19. &R{F/MEO (SPI)

19.1. @&

SPIEORLAECE /IS SPIY, SPHROFATIRE SPI AT, AJLUBIRMHEINREM SPI &z
tIHeE! 12S 12X,

ERITIMRIEO(SPN RIF S R SIMBIRFLAFENT. £NT. BTRPHNSRTHIVER. O
WECEMEEN, FASNBMRSRABEIN(SCK), EAXBEIUSERESNTE. EIRTS
MR, SEER—FENALSIELNNERTRELER, KR CRC BRI RE(E.

12S 2 —1P 3 5| MK E L RITEOEIWMNY, EXFOFhSEnE, S3E CFH 12S TR, MSB Al
LSB XI55, LAR PCM i, BEFNT@RG, ATLATFEEMM 2 MRUT. JEFAER
B, EIRORINBIMREREITES.

19.2. EEFE

B Master Bi#& slave &2

B 3ZEWNTEPER

B 2EENTEPER (BNREELZ)

B 2B TREDER (FTNEEHESE)

N 8{uUElE 16 NEHInkE

B S EER

B SN ERIVBIFERDIRRE (FAH fPCLK/2)

B MESER (&KX PCLKI2)

B ERIFIMNE M LARPAEEE T NSS B F/NEBRHERIzhSHEE
B AmiERYRT MR AR

B ORISR, MSB 7ERIEY LSB 7R

B AR ERTRYE AR

B SPIRERITRSIRG

B AR ER R, 3

B BNREN 2, EEJI 16bit (SEEENIKE) 8bitBY, FEEJI 8bit) AIERATL Rx ] Tx FIFO
Cvf

19.3. SPI IhfEsER

19.3.1. Hh&
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MOSI

MISO J Data shift register
LSB First
0 0 0 FTLVL | FTLVL | FRLVL | FRLVL 0
TxFIFO SPI_SR
MOD
. BSY | OWR 0 0 0 TXE | RXNE
Write F
T T
» o
Communication control [€——
1
BR[2:0] {
SCK []# Baud rate generator |« (201
— I
LS8 SPE BR2 BR1 BRO | MSTR | CPOL | CPHA
FIRST
P |
SPI_CR1 ‘
BID
: BIDI RX
Master control logic ME)D oF 0 [ 0 ony | M ss|
I T T
L4 ) 4 v

NSS[|]

< APB bus >

Read
RxFIFO

FRX
TH

0

0

DS

0

0

0

SPI_CR2

TXE
IE

RXNE
IE

ERR
IE

TXDM
AEN

RXDM
AEN

1£

A 4

0

0

SSOE

19.3.2.

& 19-1 SPI {EE]

SPI @i 4 N5 |HS/MEBEHHEE:

MISO: FIRFEMNMNIRERMES M. 1Z3 IMEME TRIEEIE, EEiE MElgdE.

MOSI: FiREHH/MZEHAS M. %5 HEFEX TRIEEIE, TMEL TSR,

SCK: B[O, EATIRENHEE, MZERIEA.

NSS: MIREIERE. BURT SPIFINSS BIRRE, % pin AJLARIE:

B EEREERAIML

m [ESEEE

n RIS ENERTSE

SPI R&ATFE—NENR— N HES I BRNER. SEBZEOMR&EER: — 2R, 3
— N EWESEHNEIE. RIENAHS, ATLUEEENBIM—IREUBEEAIMIL NSS (55,

BEHFSRMNERE

A ERNNAZSR, SPIRILMER/IMAENEEHTER. XLREFH 2%, 3% (IENSS
management) ZXE 448 (Bt NSS management) . BITUBEEBHENEI.

19321 2WTEE

REBR, SPIWEEMENTEN., EXMEET, EHFIMIAY shift HF2E, £ MOSI 1 MISO
28, FARTRENGER—RE. £ SPI BHHAE, HEEETRENNERSHEBA. £
MBI MOSI RIXEHE, M MISO BEUCRE MIAYEEE. SEUEMEmSE (FTB bit #% shift 5ERK) |
FEENFIMNZ BREEMREL T .
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- ,[
MISO MISO I TX shift register |

MOsl MOSI I { RX shift register

SCK SCK

| RX shift register

TX shift register

? SPI clock I
generator }

NSS

Master Slave

B 19-2 XN T R FA/EB MR

19.3.2.2. ¥EWMTIEE

J®TRTE BIDIMODE bit (SPI_CR1%57788) , SPIALATELE half-duplex 8z, EIXFMEET, F
1 1REUELSERL master F] slave shift ZFFeEANER:, EBTISTES, 7£ SCK RRIHHE, HIEERA
shift &{Fas<[ALA BIDIOE (SPI_CR1 &f7as) EERENLFR, REBAL. EXEET, master B
MISO pin # slave B9 MOSI pin #FEHAE/ GPIO A E BRI FAfERA.

-

MISO MISO

RX shift register TX shift register

Mos| _1kQ

TX shift register

? SPI clock SCK — SCK

generator
NSS NSS
Master Slave

19-3 YN T B AL/ ER LR FE

NSS pin BJLA#ERRAE master #] slave Z[BIFH{TEEAHEIR. BI%EH0, NSS HAILIAER. RE1Z
TERL BB R,
EZECE T, master B9 MISO pin # slave Y MOSI pin B]LAFRE GPIO,
19.3.2.3. PBATIE(E
B f35F RXONLY (SPI_CR2 £57788) , i&%E SPI 7E transmit-only B# receive-only, {5 SPI T{E
£ simplex #2x{ . EXMECET, 7 master # slave BY shift HFes @R FERA 1 1Rk, B—X
MISO F1 MOSI pin AfEF, BILAMRERUK GPIO,
B HREERN (RXONLY=0) : BEESENTHEE. MAREERERNROLHNER. XN

CR LA FRVEARAERT GPIO,
B RIEKESS (RXONLY=1) : J@IIE{I RXONLY, RFHE]LA disable SPIHINEE.,

RX shift register

i
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—  1£ slave f2{ECE T, MISO a4 disable, 1% pin #FB{E GPIO, {thHY slave select (558
AT, Slave 42EEM MOSI pin BEHE. FEIRNEUESMHEE RERURTHUYE buffer 9ECE.

—  1£ master #{EBE T, MOSI iH# disable, pin ATLABIE GPIO, RE SPI #EMH, AtEMS
SHREL4, (FIERTPRIME—FAREE RXONLY bit 8#F SPE bit, &£F, HEIkKE
MISO pin B9 pattern 58a%, FHEANEUE buffer,

RX shift register MISO MISO TX shift register |
’_A—‘ —
TX shift register Mosl MOSI | RX shift register
SPIclock SCK SCK f
generator
NSS NSS
Master Slave

19-4 BT BMH/EREA M AT
(FIRBLTFURIEE MEELTFUERRR)

(1) EENFIMTZERTLAGER NSS #H T HAR. PIIkRY, NSS RAILARER. AFZiE
MERERLLE,

(2) £ Rx shift HFRAYMABRSIMIBANER. ERER ransmit-only 20T, FIESEHIE
ISR KRS ER A A AR R S

(3) EiZEET, LAY MISO pin &B#FB{E GPIO,
BT FRERSRANRE (£ BIDIOE bit RAEMAERY, WERTUHKAERE) | (HT simplex @I ATLA#K
half-duplex BIFAE .

19.3.3. ZMHEES

E—MERNREEZSRIMNERER, ENAEIML, ER GPIO REHE NSS, EHWIE
THHMREZ ML NSS EEE MM BFepiX 1, WERNENFIE JRIMTERAEGETL T .
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19.3.4.

NSS
[ Rxshiftregister |—13 MISO MISO I | Tshiftregister |
TX shift register [ i MOsl MOSI { RX shift register
? SPI clock A SCK — SCK f
generator
101 NSS
Master 102 Slave 1
103

JUEY TX shift register |

MOsI { RX shift register
SCK I f

NSS
Slave 2

TX shift register

RX shift register

NSS
Slave 3

19-5 ELS=MEZAIMIIERE

NSS EXFhECE FEENImAFER. VBT SSM=1, SSI=1 3Ep51E{F{a] MODF &R,
EHFMHAY MISO EZZI—#E, BB ML ZHEMR] MISO BY GPIO ECE{E AF open-drain,

ZENEE

BRIE SPI REARHIRITRERZ ENI08E, BB RILAMEREMER feature, 1% feature RTLURIR
AR ERHEH ST REENEBERR. SFEAZXMENR, EFERRENBEERAE
LRI NSS pin,

EXFMEX TERMNAL SPI TRRNEZERERATEN, BEARRRE—IMTRAUUELAREEESZ L

&0,
SPREAN, RETHNMEBRIFME. — BT RERFISZ, EECMREIEN, FHES

MBI L IR GPIO S FHEHRTRAIMIL select input, FEZIHETTHGE, BXIHIML select
SEWEN, EHRENT ARERE passive mode, HEFRAVHEFA.

MR RER—ATEERS HiEFEK, B REMHMET4% (EF MODF H) . AR
BILANZ R —LEE BRAY RS TE (FIU0: BSRRTE MAYS T R ARR@EIER T—RER)
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19.3.5.

| RX shift register I {} MISO MISO I TX shift register |
’—A—\. - M -+ I y—A—‘
TX shift register | I} osl MOsI { RX shift register
f SPI clock 4 Sck - sck SPI clock
generator generator
GPIO  —P» NSS
Master i Slave
(Slave) (Master)
j., NSS -— GPIO

& 19-6 Multi-F4/1 application

NSS RN REMRECE RN ED, MHIIBEMEBEFERE T MISO HitiEsl, M passive node
BECE M.

MIEFE(NSS)IEE

ML mode, NSS{EATRERNRIERAN, FEMTBESENET. EEH mode, NSSBERTLEH
HXETLMEABAN. SEABMAR, EaLBLEZENNEEZEMR, SEAEEER, Ealiksea
MINBMNIERES.

BT SPI_CR1 25778809 SSM bit, mTLASEERRE G EEIRKAMA management:

{4 NSS management (SSM=1) : FEXMBECE T, ML select FSHEWZBAY SSI bit
(SPI_CR1 Z1788) {B¥Kzh, HMNER NSS pin ARG E AN FAERA.

14 NSS management (SSM=0) : EXMERT, BJ/INTEENES.

NSS HitH{FsE (SSM=0, SSOE=1) : XPMECENEIEAENAIER. BHEE NSS pin, 5
SPI —fEEHUERfERE (SPE=1) , NSS {ESHMEHMEHIRIFEXET, B SPI # disable
(SPE=0) . EZEHINAY, SPIAREH{TIXF NSSEE.

NSS #itH disable (SSM=0, SSOE=0) : #I5 MCU TR EIEAEN, XNEERIFHITS
FHNEES. TN NSS pin AR, SPI BT mode fault ]RZ, & HBIHEEREIMN
RN, FEMTUETC, NSS pin fEOTRERIIERN, 25 NSS JofRRT, MHIRIES.,
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SSI control bit

SSM control bit

NSS lutput
0
NSS []_ GOIO
Pin logic NSS Master Slave
Inp. mode mode
Vvdd 0K Non active
Vss Conflict OK
NSS NSS Output
output
Control (used in Master mode and
ontro NSS HW management only)

NSS external logic
SSOE control bit

NSS internal logic

19-7 Hardware/software slave select management

19.3.6. @EHIER

£ SPIETHAIE, BEWFRIRIXRIERIES T, SCK (serial clock) 52iEE RS ERSAIFISKIERE
B, BIISBUR TR SMENL. ATERMEMEUEMIE. A TEEBHTER, ENMMNLIE
TEtERREIIS .

19.3.6.1.  BIEMBGIFNtRIEES]

B2 CPOLF1CPHADbit (SPI_CR1%577es) , WA AILABCE 4 MaJgeaAd R, CPOL (clock polarity)
EHIRBEURERATE clock Y IDLE WKZ. ZASENAMNERE M. 1R CPOL #HE1,
SCK pin BIREBFAMAZ. WER CPOL#EERI, SCK pin BEFEAY IDLE KZ.

R CPHA #Ef, SCK IS MOEHIRERMNSE— N IEM (W3R CPOL #WEAI, BTG,
BUREFHG) . ERHSEEEINEIT, HUEWMBE. MR CPHA 841, SCK NE—MNUIEH
RE—MERRIEIR (R CPOL WEN, B THE, SUWRLEE) . AR HI
B, #uEmEirE.

CPOL 1 CPHA HY4E G ISR 7 BURRIRAT AR,

7£ CPOL/CPHA XZZ2Z#l, SPI W/ disable (SPE=0) .

SCK B9 IDLE JRZSHMXIRI#E SPI_CR1 ZFaSikiZaohkit,
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19.3.7.

vos1 SERRCws | T e
MlSO-{XXXXXXXXM:SBuX i \ E ) EX E \ E ) E \ I.ESBit >—
S O S
Capture strobe | i | | | | | |
CPHA=0

P I B S R S 65 B A T3

Miso — M%BltX E X E X E X E X E X E XLS:BitXXXXXXX>—

G A A
I T Y R Y A

19-8 FUEATHATFE

#4042 bit BUNRAFEURT LSBFIRST bit HYIRTE.

19.3.6.2.  EUEMHE

iBId LSBFIRST bit(SPI_CR1 Z5{788), SPI shift 57F88a]LUKES MSB-FIRST 8& LSB-FIRST,
BId A DS bit(SPI_CR2 Z517as), IEREHRMAIAIEL. AIEEA 8 aE 16 (UKE, ZiREXT
RIEFEZWERE .

SPI EeE&

NFEHAM, SPI NEERELF—H. MTEAMMREY, BREENNETNE. ST
HERET, BTIATEER:

1.
2.
1)
2)
3)

4)

SHEXH GPIO FH1Fss: EE MOSI, MISO #1 SCK pin

5 SPI_CR1 7758

B BR[2:0)ECERTITRAFR (MUERAFE)

Bit& CPOL #1 CPHA

1Eid RXONLY @& BIDIMODE #] BIDIOE (RXONLY #] BIDIMODE AFBEERIBR) , %R
simplex ;& half-duplex {21,

BCcE LSBFIRST

310/348



PY32T020 R5|&EFHf

19.3.8.

19.3.9.

5) Bc&E SSM A SSI

6) BECE MSTRbit (FEZEHNSSEEF, MNRENAKECELE MODF fEiR, EEhR NSS RYHR
R

3. ESPI_CR2E5EFSE

1) ECE DS bit, SEEREUEMNIEL

2) FEcE SSOE (MUERARE)

3) ECE FRXTH bit, RXFIFO F{EX/RSXS SPI_DR ZHFanalidEnd>s

SPI {ERERTE

HEFETIRER T ZRIERE SPI ML, MNBERXELIE, FHZEREIEERTRESRE. MY
RS FSEVRETFRETNER R, ELRE3EHAXNEE (FEEERNHNE—NME,
HENMRMMESRESRIIER, EEEEHTHNBENGERZA) . SCK {FSKTE SPI MRS
REZ A, EETE IDLE R level (TERIAGHISRRM) |

Full-duplex #23{ (& transmit-only) , 2 SPI #fFgEHE TXFIFO A=, &M TXFIFO #H{T T
—NE, EHFFEER.

FEEEEA receive-only 13 (RXONLY=1, =% BIDIMODE=1HE BIDIOE=0) , 7 SPI#{FaLS

FNFFRET, BTz BN,

SiEEmTEIRE

19.3.9.1.  RXFIFO #1 TXFIFO

SPI B8R BNERBITIRE S 2, BE 16bit (HEUEITZE 8bit B, FEE/ 8bit) B FIFO,
IZAFE(E SPI BEBLAEEEIRAMHTIIE, HIHLERT CPU EARAEEIESHRIETIEE, K%
FHEMEIRITIAY FIFO, NUf TXFIFO 1 RXFIFO, X5 FIFO #FTEFTERY SPI &,

FIFO FIRMEE R TZFEE, B HEMER (2T, FWT) . #HEmE. 5E FIFO
RS 7880 size (8 DA 16 i)

iE SPI_SR HFRSBIREFME RXFIFO RIARFIEENSUESER. 5 SPI_DR Hf7ss, &F
FIFO KZEMIINREMNE, FABSHEIE. EHaMREES RXFIFO BMEXISF, FTLVL 1
FRLVL fIS7R T4 FIFO Haii 5 B3,

X3 SPI_DR Zf7eSfIEBAR B RXNE S ETE, HEUEFIESSE RXFIFO, iZEMMA. 3
RXNE #i&%, RXFIFO BIARETH.

Bitlits, SEARXAEIEN, BT TXE SMHEE. X TXFIFO Level XF 18, ZEHHSEMA.
&N, TXE#HEE, FE TXFIFO BEAAEHN.

XA, RXFIFO AILATE 2 NN

TXE #1 RXNE SE{4EBEI T LABIS EIA. R0 DMA UM,

2 RXFIFO iR, MR T—MEUEBIZI, W overrun B4, Overrun 4R LUEIS EIGFIFHT
A,

WERA BSY fIBR 7 1 N HRIEUBMAERIEEHT. SESESEAMRME, 7 master il
NIRIMZIE], BSY IRSREENL {B7E slave infUE NEURMIERZI8, BSY SfFEH/N 14 SPI
Clock ZEEREERF.
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RURNAZET, HM TXFIFO FEANEUE, aTLUBIHIRE CLRTXFIFO i, jEZ TXFIFOEUE, M
MEHE TXFIFO BEEHINEUEEN T TEE.

19.3.9.2. 5l

—EERINET LAUBIT single sequence fEIEREHR—RIER. I RIEMERE, H maser B TXFIFO B
BIHI#HE, sequence FFIAFALELHTT. BIMSSHK master LR, BRI TXFIFOZ, ARIE
IFEFEIMIEE.

7E receive-only #55, B half-duplex (BIDIMODE=1, BIDIOE=0) & simplex &= (BIDIMODE=0,
RXONLY=1) , £ SPI #%{58EF0 receive-only TG E, master FixZBIFA &%, Master —HS
RHRteh, BZ master {217 SPI & receive-only =, Master ELEHIIZIETE.

= master BEBLUESAVMET (SCKES2EEHRT) |, BMEEEIN, master KREER slave 4b1H
HUEMAYBES). HNBWER, master KRB TERE, FHEMHEFIENOEF, HE LTI,
HEEH delay RUEIER. EFTERIZ, YT master 5 slave ki, KA underflow FHRES, K
BT slave FNEUEBEH master SZEFGIE (BDfE slave FRERFNERIFEUE) . XIT slave, FHF
HI75ERFER DMA, HEZEMEN)N, BiRSEESNER.

&1 sequence EBVHE NSS kP E T, ERTEZ slave RAFIEEEHITERNEFRI— slave,
HE—HE slave &%, i RBYER NSS £l slave,

Y BSY BN, BREA T IEEHTHEIRMRE. JEINMRERTHAT, RXNE inEERL. &
E—1 bit REE, HEENIREFE RXFIFO .,

19.3.9.3. XM SPI IR

2 SPI# disable 18, WIHRERRFRERT disable JifE. YIFHS disable SPIRURFERREEZEMN, FHX
WENALE, IMSITHSEEE, REHEANRIDEREN. XFERT (disable) , IEFEHITHIRE
SWHHIR, FE—UEXT, disable R RE—E IHESHERRINE,

XTI F#E transmit-only R, FHEILASEHRHERXNEIERNTHRRE. EXMERT,
ERENEIERERE, MHHEL. BEYNER packing mode (HRXEZFTEHMEAVEIEM, LIKE
—L dummy FHRE) . EXEET, SPI# disable 2/, FFW/RERIRER disable iftFE,
2 SPI #f disable TEEN&IERT, AR —MAIRREIEERHT, 3E F—MUBMTFE TXFIFO |,
SPI RITHEERAREMIRIERY.

HENSFE(E T receive-only BT, (FLLEERFHRIE—FIEZRELIMNE (SPE=0) . ZEXT, &
WTEIIHY SPI disable g,

2 SPI # disable, REEIRIEEREWEFHIE RXFIFO Ff, IXESHURMIE T—IX SPI FREEF A
TSI Z i IEE, ABELEEFRIENEUE, EMR=S SPI 1 disable B, RXFIFO 2% (£F
IERRRY disable i7if8, SE B ARESMLWIEHER SPI FH17:8) .

TR disable FERET BSY K&, HEF FTLVL[L0], LIBMRERMIRSER. BHLUBIRE
BRI E SRR EEHI TR ERILER, Hilin:

B I NSSESIRMHER, THEMMTURAIERR NSS fd, =&

B H5ERSRE FIFO IR EEUEREY, WHRENEUEMIBEEEIEEF,

IEFRRY disable FRA2RZ (receive-only #R=FRIP) -

1. ZFfFFTLVL[1:01=00 ((RBEHIEEKIX)

2. FfFBSY=0 (REHIEIEHRLIESEA)
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3. Disable SPI (SPE=0)

4. ¥R, HEFRLVL[1:0]=00 (ERrERICEIRIETE)

SIF4HFRE receive-only 1R, 1EFBRY disable f2R:

1. ERE—EUENEEEES, B disable SPI (SPE=0) , FTHEHKIARFE

2. FFBSY=0 (REHIEIEMEWLIE)

3. EHUE, HEIFRLVL[1:.0=00 (ZFrEEKEIEEE)

19.3.9.4. ¥UBESS

2 frame size= 8, {£{d] 16-bit ANIEHESHART, ESBEsNFEA data packing, EXMERT, X
1E frame SWFFITIR. B5%, SPIERFMHEERLIE word (AR pattern, AR REESNRAT,
TEHRMHT data packing QMBSFE. EAIXSHHIEEA 16-bit iHAfE, FNEUR frame HAIX. EEI
73, SN RXFIFO HE#Z 16 bits (FRXTH=0) , NiZ sequence =1t RXNE S4RISZBIF~4E,
79%F RXNE S4RIMAL, EWIT1BIT— 16-bit 52 SPI_DR 57788, AT 2 DEYE frame, 7EEIN
i, RxFIFO BHEAVIZERE M RIVEHHAMNRRRERTT, SUHESEX.

EREG, F 8-bit il E &4 sequence FIERE—1EUE frame 2EBEMI. I T4 RXNE 5
5, XNTFEHEAEUE frame, XTFEWAIRE—NEUEM, BK5HBES Rx_FIFO [SE.

NSS—I I_
sck— Uyt
TXFIFO — U RXFIFO
Mo I I I SPIx DR
SPIx_DR 0x0A—> I oxoA | ox04 | L 0x0A
| | |
| 0x04[0x0A| 5/ 0x04/—PiSPI fsm Pl fsm—»] 0x04 v
p{ & shift 7| & shift ' 0x04| 0x0A

16-bit access when write to data register 16-bit access when read from data register

19.3.10.

SPI_DR=0x040A when TxE=1 SPI_DR= 0x040A when RxNE=1

19-9 Packing data in FIFO for transmission and reception

N FEFERFEIY 3 MASIRE R LAe2 iz SPI BRIV,

19.3.10.1. KRIEFHMXZIFE (TXE)

X TXFIFO BEBRIT HEMERIERIEIEN, TXERGAMERL. TXEREAIS TXFIFO level B
K. ZIrSMEEHREFEEY, BHE TXFIFO level /NFETF 1/2 FIFO REASWEHEE., MR
TXEIE (SPI_CR2) &I, NErF=4rlfiER, & TXFIFO level XTF 1/2, ZHBEE.
19.3.10.2. EBULEEMHIEZS (Rx buffer not empty) #RE(RXNE)

EURTF FRXTH{Z (SPI_CR2) HY{H, RXNEIREMASHWENR:

B R FRXTHA 1, RXNE T FRESHEY, HE RXFIFO level KFEHEZFT 1/4(8-bit),

B R FRXTH 0, RXNE TEHHREFSHEY, HE RXFIFO level KFEHEZET 1/2(16-bit),
WS RXNEIE {3 (SPI_CR2) #E7, MFE=4rhky,

Y EARZRHABRIZ, N RXNE HEHBEMES,
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19.3.11.

19.3.10.3. i (Busy) #RE(BSY)

BSY in&EHE S ESER(GANLAITTHR), HWIREZRE SPIBERIRTE.

HEHREN 1Y, KA SPI IEICTEE, BE— M EEEHNWNEEEER F(MSTR=1,
BDM=1}H BDOE=0), fE#zUZHAE BSY iR {RIF/I1K,

FERHEXE SPI BRFHNENE(ER RS ZE, LR BSY irSlEmeERsE
R, XERLIBRRIARE—XER, BRLEETSRE MR ERT,

BSY in& R AT LI FEZ ENARTERE R,

b7 EELHIN AR (MSTR=1, BDM=1 3 H BDOE=0), H{EMFIAAT, BSY IrE&HE"1",
LA ERiZinE B #iEkR /90’

B 34 SPI#FIERARY disable 38

B FHUER, =4 MODF=1

B FHE, SERT, AEEREIEERIX

B WHUWER, EENEUREHIZE, BSYIREEN 0, FHREFED— SPI ATiEHA

it NEFA BSY IS RSN EUERXFIREEI. £ TXE 1 RXNE BRIE,

Ty -
EIEE*ZFFE

19.3.11.1. ERIHEKB(MODF)

FHEHK (MODF) {NARLTE: ZH NSSEABIAGES (SSOE=0) , NSS 5|HIEHEXEET,
FiZEEHI NSS BMEHIIE; BETE NSS SIHERIHMENNEET, SSIAHEE/ 0, LtEY, MODF i
BB, FEAKMRT SPIEEBLATEM:

B MODF{EEN1, WRIKET ERRIE fiZ, NP4 SPIHlff;

B SPEf#iER0., XEEL—EE, FEXA SPI#EO;

B MSTR{MKENC, EEEIREHNAME.

THEHRSERATIER MODF fi:

1. 24 MODF f# &/ 1R}, HIT—IR3T SPI_SR SHF2EA0SEa SigfE;

2. AI5E SPI_CR1 7728,

FEBEZN MCU NESKF, ATERBENSMMNREITR, WRSREIZTIREN NSS i, BXY
MODF i {TaE., HEmMaS /5, SPE #l MSTR (ALK EEISHIHEIARE.
HFLZEMER, = MODF AL TR, BEFARITFIRE SPE fl MSTR i,

BEBRET, MZHH MODF IABEEENR 1. AT, EZEHREE, —MIBUUERET
MODF {If9tERT, STFMMNISHER,; tAt, MODF (\ZRrolaeHIN 7S, MR LA
T EMHREEIFARSKMNERREHIRE.

19.3.11.2. id#kiE=t

SEUEHENSEMNEI, FEB RXFIFO B BB ENFEREINEUERT, 74 over IEEIEAT
B, RSB BB EEEUREIEIREIE (RXFIFO 7)) |, ZiERMagrE.
Hover IEBETERARE, FEIRVEHERS overwrite LARITFIFE RXFIFO FEUE, #UEIRTFEL
RS, HEFBEE T RREIEIEER.

#RIE SPI_DR Z51725%F1 SPI_SR FHF280] 44 OVR 5kR.
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19.3.12. SPI Al
= 19-1 SPI FhlfEK
FREREE (4 BHHTE {EEEEHI
TXFIFO EF5Esk TXE TXEIE
HUREEIKER RXFIFO h RXNE RXNEIE
e g MODF ERRIE
i EIR OVR ERRIE
19.3.13. SPI F{==8

SPI X R RYEF 7R E] LU T 16-bit 71 32-bit i5]A), DR Z{Fa8sI5F 32-hit, 16-bit #[1 8-bit ij3jal,
19.3.13.1. SPI#ZHIEH#FEE 1 (SPI_CR1)
Address offset:0x00
Reset value:0x0000

15 14 13 [12 [11 [10 9 8 |7 6 5[4[3]2 1 0
E)II;\/IOD EIDIO Se Se EF $XONL |\S/|S Iss; _II__SBFIRS EP BR[2:0] II;/IST (L:Po iPH
RW RW RW | RW RW \Ffv RW RW | RW RW |RW | RW
Bit Name R/W Reset Value Function
AR R,
15 BIDIMODE RW 0 0: “WeeRm"&EN
1: “BAZNNA"RT
WEER i R,
5 BIDIMODE {i—i#2EcE "B&A" & T4
EavEmH T E.
14 BIDIOE RW 0 0: HEHZEIE (RKHER)
1: HHfERE (RRER)
B IEFIREZ RN MOSI 3|, EMNIREIHA
MISO 3|k,
13:12 Reserved Reserved
RS
0: {8 8 fAAUEIHS IO TARIE AL
1 DFF RW 0 1: M 16 AEUEMUETUHI TRIEAZIL,
it RBEYSPIZEIL(SPE=0)FT, A8, &
M5,
eEeER
Z{FN BIDIMODE {—#oRTERE "WikEm" &
10 RXONLY RW 0 A TERAR., EZINERENEES, R
WHEPONEE EIZMAE 1, FEREHRGE
NggABHY, AMASERIES EEHE
i

315/348




PY327020 Z5S%&F 1

Bit

Name

R/W

Reset Value

Function

0: WL (AIEFEIL)
10 ZibgH (RkiE)

SSM

RW

BENREER.

25 SSM &fiz, NSS 5| ERIEBFH SSI YA
RTE.

0: FIHRHMIREERE

1 (EREMMNIREETE

SSI

RW

RIEBMIR LR,

ZEERAEY SSM=1 A5, ZS1FRRE
T NSS ERYESE, 7£ NSS BB 110 BEL
A,

LSBFIRST

RW

METC.

0: $Ekix MSB

1: JoRIXLSB

B T A e % S 7 eaiYE,

T SR EEHTHRENEZUNE, R
EREHTRHESIBEE R EEIR,

SPE

RW

SPI fs8E.
0: Z|F SPI
1: {#8E SPI

5:3

BR[2:0]

RW

A,

000: fpcLk/2

001: fecik/4

010: frcik/8

011: frcik/16

100: fpcik/32

101: fecLk/64

110: frcik/128

111: feck/256

i HBEEHTHARERERIZMNE, B
EBREHTRHERBEER LSRR,

MSTR

RW

FIREIEE,

0: BEEANRE

1: BEEAFIEE

B TR AR A% B fF e VA,

CPOL

RW

RSt

0: ZSRMAZSHET, SCK {RIFHEREF
1: ZRMASHES, SCKIRFHET
BT TR A RERERZ S 7RV E,

CPHA

RW

R AL
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Bit

Name

R/W

Reset Value

Function

0: HIERFEMSE— P RITNinTE
1: HUERENE DI EaFe
B TR B R % S 7 e iY(E.

19.3.13.2.

Address offset:0x04
Reset value:0x0700

SPI #£#I57F8E 2 (SPI_CR2)

15 | 14

13

12 | 11

10

5 4 3 2 1 0

Re | Re

Re
S

Re | Re
S S

Re
S

TXEI | RXNEI

ERRI | CLRTXFIF SSO
E @) S E S S

RW RW

RW RW RW

Bit

Name

R/W

Reset Value

Function

31:8

Reserved

Reserved

TXEIE

RW

RIEE X TSR
0: ZE)F TXE il
1: {EBE TXE Fhilf, TXE=1 B™=4hhrEK.,

RXNEIE

RW

R X IEZShiER{ERE
0: ZE1F RXNE fhlf
1: {#ERERXNE thliff. RXNE=1RI7==4hiissk,

ERRIE

RW

R {EgE.

0: ZE iRl

1: {FEEIRTHT. 24 CRCERR, OVR & MODF
H1ES, FEEFEREK,

CLRTXFIFO

RW

5% TXFIFO

WEEN, BEEM

0: =fEA

1: ;&= TXFIFO

¥ RBEYSPIZIL(SPE=0)RT, FREGIZNML, &
WIFEZL,

Reserved

Reserved

SSOE

RW

SS Hth{ERE.

0: ZIFFFHENT SS M, ZRFILUTIEE
ZFIREEN

1: FEEEXT SS g, ZREFELIFES
FiRERI.

1:0

Reserved

Reserved

iE:

FRXTH 5 DS f8fcttitE 4 MASTI, ERBIEARIIEERINT:
1. WRECET DS=F EMEMEUEREN 16), WixfN/ 0
2. YIREET DS=7 AMEHEIERKED 8), WHEEXS U TIEFFELR:
3. AISERAIEIENECY 1 EdE, WEERZAEN 1
4. NRBRAEIENEAAT 1 MEHE, WEZALER 0
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19.3.13.3.
Address offset:0x08
Reset value:0x0002

SPI IKEE1FE8 (SPI_SR)

15

14

13

12 11

10

Res

Res

Res

Res | FTLVL

Res

FRLVL

Res

BSY

OVR | MODF | Res | UDR | Res | TXE | RXNE

R

Bit

Name

R/W

Reset Value

Function

31:12

Reserved

Reserved

11

FTLVL

FIFO &3 level,

BN, BHEE

0: FIFO =

1: FIFOEi#% (FIFOREAT 1/283#19 FULL)

10

Reserved

Reserved

FRLVL

FIFO 2l level, &R, BHEE

0: FIFO &

1: FIFO %

R XU 12S 1&20F] T CRC BUEQAY SPI{Y
RS AMER,

Reserved

Reserved

BSY

RS

0: SPIARIC;

1: SPIETFIBIR, SEREEPIFS,
ZA RS EAEE S,

OVR

e taat

0: FamHiER

1. FHERHER

ZHEFRARGEN, HBERGFIIEM (L
MTEFIIRR) .

MODF

BUEIR.

0: FHETEIR

1 HIMRIEIR

ZE R BB, HEREFIIENL,

Reserved

Reserved

UDR

TR

0: RRE T,

1. RETimER.
BUEN, KEFIEE.

Reserved

Reserved

TXE

REED=,
0: KIXEHIF=
1 REERHE

318/348



PY32T020 R5|&EFHf

Bit Name R/W Reset Value Function
EWEIhIEES,
0 RXNE R 0 0: BEPIE=
1: BRET AT
19.3.13.4. SPI #i{EEH1FsS (SPI_DR)
Address offset:0x0C
Reset value:0x0000
15 [14 [13 J12 J11 10 [9 8 | 7 | 6 [5 4 [3 J2 J1 Jo
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
BERIESEREEIREUE.
BUESFEEE RXFIFOFO TXFIFO g, HE
YR, SLPRAARXFIFO, MESEEE, LR
[a] TXFIFO,
¥ BURTF DS (BUBRMBEELE)  $RAX
150 DR[15:0] RW 0 i BUR 1 \(éﬂzi‘&ﬂu_ﬂ% %) |, BUER
HE R 8-bit B 16-bit,
XtF 8-bit ZIEM, HIEHFFREET right-
aligned Y 8-bit BB TARIEFNIEUIAY. XK
#3, DR[15:81&HE ) 0.
XIF 16-bit HUENL, BUEHFESE 16-bithy, BA
DR[15:0]#R B EAIEF NI
19.3.13.5. SP| SH{FEMEK
?eft V\'?igt'h Register 15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 ‘ 4 ‘ 3 2 1 0
é o) w Z p= E w el s | £
©} z o | & ) o)
SPI_CR1 5 5 51813 ] .% o BR[2:0] g g g
0x00 32 ) o 4
Read/Write rw w rw w rw rw rw w w rw w w w w
Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lu 8
L = L T w
SPI_CR2 g g2z | x | 8]Q
g = P w o g n
0x04 32 0 o 9]
@ @
Read/Write rw w w rw rw
Reset Value 0 ‘ 0 ‘ 0 ‘ 0 0 0 0 0 0 0 0 0 0 0
° s - s ° > x g ° x o w w
0x08 32 @ 3 3 3 3
@ @ @ @ @
Read/Write r r r r r r r r
Reset Value 0 ‘ 0 ‘ 0 ‘ 0 0 0 0 0 0 0 0 0 0 0 1 0
SPI_DR DR[15:0]
0x0C 32
Read/Write rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘m‘m‘ rw ‘nlv‘rw‘rw‘rw
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Off-
set

Bit-
Width

Register

15

14

13

12

11

10

Reset Value

320/348



PY32T020 R5|&EFHf

20.

20.1.

20.2.

20.2.1.

+ 1= [~ 1-]

BRRLSW AR (UART)

UART B—MAIRIZEAR SRS (vart) . IZBHE—IMFE AMBA 2.0 UERINERE (APB)
NE

UART £E451%

m  AMBA APB [

W 78 5/6/7/8/9 RIERITEUE

B XFF12{U STOP U (5 EUERT: 1/1.5/7 STOP)

B TR AR

B TSEEEBR

B Y break i

B EAASEIRIGT

B TROHEESEIRGE: UREBRTHIEREER, HENT: RER= (STRHRER) /
(16*FR%H)

m 7 SWAP IR

B STEANRE MSBFIRST IhaE

T REdH A

UART (RS232) B1TtiMY

E79 UART HIFTMEREZERNSRTIEEREFEN, MLUESRTEERRINT NI (FFRffELh)
SKIETFHAMIER. MAXESAILERMRERS. XIHRAAE B RRI R TR
IR A—FHF, WTER.

Bit Time

) N
Serial Data Start [ Data bits 0 5-8 X Parity Stop ﬁ,1_5’2

))
| (€

One Character

& 20-1 BR{TEUREIE T
— UMY BRI LURINEISBITER. ZMNHIEFRENPHIRE— MR BEREL
fizal, LMER UART R HEIEIR SR T R RGO ERIEE ],
UART ZRRIZHIZ1788 ( S17SRI0RR" R0 "CR1" #%) BT8R TF/~AST, BUBFNEA
Rz ERE, NREBEWLL (LSB) Fia. BilEERISRIEHERNN, FHEFLLS,
HLIZ 1. 1582,
E: UART LY STOP fiis4Rat AT ges K, [REWT:
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20.2.2.

B R BT ERARITS AR E

ERTPRE IR AR ERERN, XTEAGIINESER 1.5 MEIEARTEY
FAZIEAL, I IFER BN LS R HAR LU RSIE), — (RGBS T+ RS AT $,

AT HRERRES, —BERNZIEINM, RKESMERERRL S Ry BTSRRI TR
. EASNHERAREI PRI ERENN, FLATERSF AR, BIFEREn
AR RREZ EE 7 BRI,

SHTMAERS—RE, XFREEETERERERMAEN, EHfEEE R SdEE, 7
BfELE LRAmiNzAEE, NRSIERESEE, JLBE AR IRERIER, WateNE D,
M, REAKREFORERPRERRBSRENRR, ARG

\ start / Data bit 0 (LSB) \ Data bit 1, r

HA A A

E 20-2 RSB THIERER

879 16550 #RERI—EBD, — P EIERIRASITITSERHES (baudout_n) AFECRIRIIRE
REERMESE. UART RUBATERA AR LRI ESITRIER sclk B pclk LAR D 48iiFE 725 (BRR)
il

N(divisor)

Sclk g?

baudout_n(divisor of 1)

baudout_n(divisor of 2) \_/_\_/_\_/_\_/_\_/_\_22_\_/_\_/_\_/_\_

baudout_n(divisor of 3) =\ [\ [\ [\ /22 \ M\ [\
))
baudout_n(divisor > 3) \ / 2otk oyt "\ [

2 clock cycles

20-3R[ErEEAbaudout_niaHAIRTFE.

9 fuEuiEiE

UART ZERIEFIZIER TERILMRECE AEE 9 (UBURER. FRPNE 9 AHIEFTRNE 8
(2 fRMEHBRBENAIZ Rl. Bl 2-4 B 7RI T1EN, H D8R 9, BKERT 9 itk
TH—ARERTER. (WAHER/INRERDN, MRBAREINEEE o LEIRAAINF)
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20.2.2.1.

20.2.2.2.

sout/sin

@ﬂ[ﬂﬂﬂﬂ@ﬁﬂ!ﬂ WNWIE.@@

{Address Byte w thumku Byte usuHuu {Address Byte th‘7 th bit set to

20-4 9-Bit HUEIEHIS T

BEER 9 (#iEERER, UART ILIBTZRES, HP— M ERBEERINRFATHZSINE
. master SHP— slave 3. BERFVEBLHIEERZINSER, BETRE—MIE

FHRIRBIEIRMIZE.
HhHEIRF T ZENX S EETMAFRTRIE 9 (kM. MRS o MREN 0, NiZF/E
T NUEFT. IRFEIIREN 1, WiZF/ARAEUTFT. MENRFEREIFTEEIE2
RMbhbHTE R, HERBBERNERS (HohibitItht) seMNERFENEIE. NIFEEBER
MINREEIEFT . FASUNNERZIRENREE, ERHEEEFROIEFTs
BEETE— MU EEIRE 2 NMURF . WIEFTES 9 U (D8) REN 1 NIER TEE, MmEdsE
FHESNAL (D8) REN ONERTRE. FHBRWAZE—EIEFER,
FBF 9 (AIEURERAY UART IIBECEHITLA THRE:
1. CRI[OMZFTF/ERIEZEMA 9 (UEiEEH.
2. EEKBRT, CRILLEBTFEETEEFIRAAIMEIICE 2 [T,
3. CRIRMZBFEARIZRIER MMEgeAIE I,
4.  CRIBUATFEETEEFZRAHEIHER Z [BFH TIRE,
5. TAR#I RAR 17887 8l A F R A NI AR IRyitt,
6. TDR. RDR Z7Fe8 9 fUFfFas, FATFE 9 (&l P TEURER.
7. SR[B{URTFIERMBIHZKIRET.
RiktEz
UART ZH5mFrsEBIEHET: o BRI 0 (2 (CR3[3]) REN 0 BY) » EHHRIL 1 (H
(CR3[3]) I®EHN 18Y)
&Rzt 0
fEEEl 0 B, KRR ERI ST (TAR) 1, HUERSAERRIFESFSE (TDR) ,
TDR 7880958 9 IEER RS,
& 2-5 1B 7 &F SEND_ADDR (CR3[2]) . TDR ZF&MANBHUAEIRER.
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MTARZE fFa5thimis ittt AR
BEMBURSEMIRE AL

REEBRIZE RO

MTDRIEINBIIEIE, B ANFEME

20-5 BahithHEHEITRIEE

EMEEREIENBERMIIHERIET TAR SHFsa. ©/USH SEND_ADDR (CR3[2]) ik
{E4I81T UART &k TAR SEe8PHIBrMIIEIE, HEE 9o NUERORE N 1, FEEAE D
HEBIMHL, HUEFRFFFIATE vart & EE3E, UART i&fR SEND_ADDR fiZ,

EaE BRI R EE B (EmRFS7es (TDR) BHiT4miE. HUEE UART ZE(EHm, 5 9

MUEAIREN 0, RRIEEREEIEZIMN.

20.2.2.3. {&mtEst 1

EfERT 1 h, TDR 7579 9 U8, HlFIEEEREIY TOR S80I, UART AR HEUEA]
#4E. SEND_ADDR (CR3[2]) {AfEHttEFFE (TAR) FEATIEN. RIERBLMKIX
HEHEESHE, AR 110 BASE 9 i,

%= 20-1 fEIRRE

M_E TX_MODE SEND_ADDR S
0 X X % 8 {i TDR KHiE

1 0 0 % "0+8 i TDR HiE “
1 0 1 & "1+8 i TAR Hhtit”
1 1 X & "9 TDR %uE"

T ZRRBE AR AT LSRN M AIES SN NAECE.

20.2.2.4. iEkiEt
UART 2 ARMEISIEL :

BN ITRCER (25 ADDR_Match (CR3[1]) & 1HY)
B AR PR (55 ADDR_Match (CR3[1]) iRE 0HY)

20.2.2.5. FE{Htaht PUECEIHRE

TR CORRREOR TR, AR RRYSE 9 (iR B 1, N UART 2RI STEiziubit
Efres (RAR) ThimiERItEhE TIEC :
IR EIRIMBIES RAR HFaaPRIMRIEHIUIPCACRRT, IR /SIRKEIR=T.

SNERHBUEPCECRG, W UART E=HISSEFEURTFT, BEEHRIEITECAIEIE,
TEER T ET i LA seRI iR TS RIURAZEL.
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20.2.2.6.

20.2.3.

—|  UARTEZ FRUBIE S

RS
A A

RE I ITERES

<KHEPEIFE?

[E] 20-6 FE{4- it DUFEE iR
UART B/, MAES o (EIEERIREN 1. MRBKEIN=/A5E o MiRER 1, NEHE
PRAVEBIBIIICECHRGS, ASIBIERIEIRT 8 fIFFHERS RAR HF2aPIRIEAMIIEHITIER.
NRBWEIRHBIIFFTS RAR 257788 hRiEnIbi FCEARTH, MIMBHEICECHRERIREN 1, FEE
KEINFFHEXEI ROR 51788, 7B SR EF/Fe5FHI ADDR_RCVD (UfFiRE gt BRI,
BENEIETT (BRI 9 (LiREN 0) #HHEXEEL RDR,
RIS RAR HZEEREAKFE (FERNHERFRAMEIFAPRIIMER) OERT, U
BRI R ER D AMAHEIXE RDR Z57788, ADDR_RCVD #] PE/FE $8IRAMIZRE S 1.
NRFEHHAIHETFRF, UART BEMA—MEFRFR, FHEHEIEXE] RDR FHFe, MAE St
HEPCEEAR.
ER it R IR T
FEIXFHRIEEINAR, UART AHITES RAR SHFssfUizdbit =/ (55 9 (EUEIREN 1) At
Bic. UART JRZ25E2IT 9 (3R, ¥ RDR FH788. BAEKEIMIFHHBS LR STFEPH
ADDR_RCVD {ifg7ht, AR BTk,

B
UART (i3 polk FI9SRE7F27788 (BRR) #l.
RS FERE

B TR TERER (pclk)
B ORISR
B ORAERA AR ERRREME divisor (EH BRR Z1F2E4HRK)
B EZRYRSRIRE%error
TTERIFER AR T:
BFF= BITHIA T (A (16* DIVISOR) — =t n)
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Hrh, DIVISOR-FIT3S BRR EH{THRIZEAIEF (7))
ER{TRITTIER-UART R sclk ¢ pelk 5|EILRISTER,

HRIEER (1) , DIVISOR AJLAITEY: DIVISOR=ER{TAIHSRER/ (16%RA4F=R)
EFENE (1) &, ERILIRE:

ERTRYSTIER = RS 16* FREY

RS RINEE RS REZ BINREN FAR:
( [RAFER-IEERATER| ) ARAFE* 100%
* 20-2 IRERIFRMNINREITE

B EIR

SRR Fpclk = 4MHZ Fpclk = 24MHZ Fpclk = 48MHZ
= BFRIESE BFREE BFRISE
— | kbps | SEBR SESEHM | REw | R FEHRHBM | REw | IR BERHH | IREY
= & & &
1 |24 |2404 |104 0.16% 2.4 625 0.00% | 2.4 1250 0.00%
2 |96 |9615 |26 0.16% 9.615 156 0.16% | 9.615 312 0.16%
3 192 |19.231 |13 0.16% 19.231 | 78 0.16% | 19.231 | 156 0.16%
4 |576 |625 4 8.51% 57.692 | 26 0.16% | 57.692 | 52 0.16%
5 | 1152|125 2 8.51% 115.385 | 13 0.16% | 115.385 | 26 0.16%
6 | 230.4 | 250 1 8.51% 250 6 8.51% | 230.769 | 13 0.16%
7 460.8 | /Bl | AETRE AHJgg | 500 3 8.51% | 500 6 8.51%
8 | 921.6 | AEJAE | AEJRE AErge | 1500 1 62.76% | 1000 3 8.51%
9 | 2250 | REJEE | AETEE AEjgE | AEIBE | AETaE ZREJBE | 3000 1 33.33%
10 | 4500 | AEJaE | AaETaE AEJgE | FAIBE | RAIRE a8 | ReleE | AAJeg PNGIL:
i
1. CPU RURTHHHRERM(E, NE—SERSRINREREE, TTLAXEIRRARR FIRATLABXEEYE
155,
2 AECERHRIE, AT RERIHEER R LHTOME, (BERIRETHRZER S CiRITH
MERBIRE, EENNREZER 2%LIR, ZRLAEETE.
20.2.4. UART UL S 2RI

REIBANHRFZEN/NT UART R RINS0EBEPATEE, UART RN HEER

#T1E. MIMXLBUHRRS:

B DTRA: AT AIESRIREMN EREN(BREAKERRIRHRIIEN)

B DQUANT: ZI=Simbdr BB~ RIIRE

® DREC: BURiniR%aniIZEt

®  DTCL: HTEMLRERNENER
RS Z BRI A —EUME RIS L) .

FTEHE: DTRA + DQUANT + DREC + DTCL < UART $ZBSINBRE

MTIEFRZKEIE, UART KNSR ESTRARESZAIZEMNS 96%-105%,

RHETRRSRERREEEREF, SHEXEER
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20.2.5. FRlf
UART FREfaitH(ES (intr) OIS —REJLMUSHEERE P — M ERFEE, akEF
HREFURETS, FEANAT5E IIDR SFESFHIEFRIZEEL,
AT RirREY A LABIE CR2 H17=8EH:
B EESEIR
B EERESUET A
B REFIFHERAIT (RS TOR HHMET)
B SR
bi
£ D
addrojintr cr2[2]
rbr_empty
cr2[0]
thr_empty
Cr2[1
uart_busy j :
Crl_we
20-7 UART Sl 53 E]
XL R A IF AR,
3 20-3 Hlfri=HIThEE
Interrupt ID Interrupt Set and Reset Functions
Bit 3 Bit 2 Bit 1 Bit O Priority Level Interrupt Type Interrupt Source Lnt:fggr?ttrge_
0 0 0 1 - None None -
o BRI .
0 1 1 0 Highest Ezcelver line sta- | .o copraeimy g ?F_“ZM‘——T: 178
Gl
Received data I RN ER R
0 1 0 0 Second available I EREEDT vhEsree
Transmit holding N
0 0 1 0 Third register RARIFS R AT SN TDR
empty
UART iR
0 1 1 1 Eifth Busy detect indica- | (BUSY[OIiREN SRS 135
tion 1) , master=gE |0
A\ CR1 F17s5.

327/348



PY32T020 R5|&EFHf

20.3. UART 513
20.3.1. %ﬁ%ﬁ%ﬁ (UART_DR)

Address offset:0x00
Reset value: 0x00000000

31 [ 30 | 29 | 28 | 27 | 26

25

24

[ 23 | 22 |

210 [ 201918 17 |16

Res.

15 | 14 [ 13 [ 12 | 11 | 10

[ 6 | 5 [4]3[2]1 o0

Res.

DR

'w

Bit Name

R/W

Reset Value

Function

31:9 Reserved

Reserved

8:0 DR

RW

9'b0

B RESIES TR, —HEHRSFRE
B (—MRARIER TDR,—/NERIEY

RDR) , Pl DR HF=asLil 7RISR
Th8E.

RDR 77882 UART #&x FER{TMNIRO
(sin) EREINEUIRETFTS. RBRESES
(SR) FRYEMEET (RXNE) AKIZERT,

ZE TR PSR B,

WIRIE F— MUBENAZ BEEN RDR FRIEL

', BNeEEES, NMSE over-run §&

=

TDR 7788 27F UART &R Faa{TigHis0
(sout) H{EIRAYEHE.

HHFEREY TDRZE (TDRE) fi (SR[5])

WIRER, FUEAEEEIREA TDR,

WNER TDRE #FIRE, MM TDR EABRNFRHE

i5k% TDRE, TEREIRIZE TDRE ZEIXS TDR AY

RN ENEPSE TDR FUEHES.

¥ CR3[3]=1 /Y, 5B 9RLAIER.

20.3.2.

Address offset:0x04
Reset value:0x0000_0000

PSS FER (VART_BRR)

31 30 29 28 27 26

25

24 23

22

21 20 19 18 17 16

Res Res Res Res Res Res

Res

Res Res

Res

Res Res Res Res Res Res

15 14 13 12 11 10
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Bit Name R/W Reset Value Function
31:16 Reserved Reserved
1ZE1FER¥IRE 16 {37 divisor, divisor 82 UART
HUIRAFERIREL,
WHRIFRE T RITRIH (pclk) SRERBRLURAS
FRREUBRIT7E, TR RS- (BT
15:0 BRR RW 16'b0 ATEPSRER) / (16%divisor) .
i SREIESFRE (BRR) REANTH],
BASET TN, AR REHRTIERE.
o, —BIiRE7T BRR, TERIXEZKENREZ
gl, REEFED 8 MNTHEREE.
20.3.3. JRBSTFE (UART_SR)
Address offset:0x10
Reset value:0x0000 0060
31 30 | 29 28 27 26 25 24 23 22 21 20 19 18 17 16
F;e F;e F\;e F;e F;e Res. Res. Res. F;e Ize Res. F;e Ize F;e Res Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | Re BUSY_E | BUS | ADDR_RC | Re | TX | TDR BRI | FE | PE OR | RXN
S S. S. S. S. RR Y VD S. E E E E
Bit Name R/W Reset Value Function
31:9 Reserved - Reserved
Busy Detect Error f&ilIZ] busy FHIIRIRIE.
HIRIRR: UART SRS (SRIIREN 1)
master =I5\ CR1 &17z8.
10 BUSY_ERR r_wl 1'b0 #E: w0x0: 7 busy iRBEER.
m O0x1: UART Z{tAS (SR[9IZEH 1) , mas-
ter Z2i{E N CR1 251758,
ZE 178F
UART Busy. UART |
XEREBITEREEH TR, BRITERZR UART
AT EREAREIRS.
FELUTMHI—MER T, HAEMSREN 1
(ft) :
-ERTEO _EIEEHITER
-BR1THEE O L IEER TR
9 BUSY ro 1'b0 {45 TDR HpFfERIEERE, RISRREUIIER

(BRRAETF0)
-2 RDR HFEEUE
IR BMFETRNB—MERRIE T HFR,
UART LAt aTREtiERR. R, R
UART 7£ TDR #1 RDR 8B #iE, FEISBIE
TR, FHEFFAREBRURNIRIELX
UART., XE2HRTFEEIEHNHEAEEIENR
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Bit

Name

R/W

Reset Value

Function

HFFR, FHEIZIFEHEERA T EREARISSR
#{8: Ox0 (IDLE) : UART &-F=HEIEED
R 0xL (I5) : UARTIT (EDMEHEEE)

ADDR_RCVD

r_wil

1'b0

Mot

NREF 9 (EWEE (CR3[0]=1) , WiZfiI
FRTFERZIEIRNIE 9 (IR E N 1. %ALE
AILAAFE AN F TRt bR R SR,

» =R FRE M,

» =R F R REIE.

1EEY SR /&R 9BIT,

IR APEERERE F—MEIFHREAZ A
iBkRAPET ( (ZfU5 1750) .
MRBRPETEER, NRHEETEX DS M
HEABSRAY T,

0x1 (RCVD_1) : fENFFF/otthht

0x0 (RCVD_0) : EAFFAEUE

Res

Res

Res

TXE

ro

1'bl

FLYFIRAKIZEUER TOR AHIRHE,
SIREIAI,

0x0 (DISABLED) : &RiXEFRAZ

0x1 (ENABLED) : &iXAz

TDRE

ro

1'bl

RERSFHFRZT.

ZAU87~ TDR A=,

BHEIEM TOR EMEIRXSEBANSFRER
BEUEE N TOR Y, ZUHISE. MNREHA
T TDR i, XESSHURYE TDOR i,

0x0 (DISABLED) : TDR3IEZ

0x1 (ENABLED) : TDR AZ

BRI

r wl

1'b0

break Hrlf{sz
XATFERERTRMASIE CAUE TS,
MR UART IR, BHBITHA sin (RIFE
BB 0RZSHIRT (BB e i B+ SR+ 55 1%
BRI HELNSFIR, MeREE.
MZALE 1 5k BRI i,

0x0 (NO_BREAK) : Ki&ilZl break F5!
0x1 (BREAK) : #&Z] break 751

FE

r wl

1'b0

USERAL

XRATERI P HIMER, SRR
WRIEEHIRBRNEIBRR) STOP (Uft, Hie
RENEEIR.

RLZiEBA0E, WMRKRE break, HERENE
i® (FE) i (SRI3]) , % break Flif (BRI)
i (SR[4]) AR, ZATUSREXMER, 2
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Bit Name R/W Reset Value Function
R break ZFAEITIE sin MINFSRIBE 0 Y
B R AR RIS s A AR ITsER,
%S 1 #iEkk FE i,
0x0 (NO_FRAMING_ERROR) : FhiEig
0x1 (FRAMING_ERROR) : M#EiR
FBIRISEIRNAL,
MRIRE 7 E BRI (RS (PEN) i
(CR1[3]) , NMXAFErEKEEFETBRE
RORE.
MiZERHNE, MRERET break, EXMIER
5 pE f Wi 150 T, ﬁﬂ%ﬁﬁmﬁﬁﬁﬁmﬁiﬂuwﬁﬁﬁ (CR1[3] =
1) HESFBRIOWIRENEFE (CR1[4]=0) ,
N PE IR E.
SHZAIS 1 %5k PE iz,
0x0 (NO_PARITY_ERROR) : FTa{Ea65E
=
0x1 (PARITY_ERROR) : ZF{EiRIGHEIR
i H SR
AT EmmHEIRRE.
WNRAEIEENLARIRIEHE < R E S EUE ST
&, MREXMER.
LITFRIEM RDR IEBBI— R BI Rk
1 ORE r_wil 1'b0 Wreghd, 1RE ORE i, HXFMERKLLERT,
RDR FRIEIEE B .
MZUE 1 #iEkk ORE i,
0x0 (NO_OVER_RUN_ERROR) : Fisiss
=
0x1 (OVER_RUN_ERROR) : iR
HAEMEENL,
XFETIERIZIESTE RDR hE DS — =
0 RXNE ro 1'b0 .
EEEN RDR B, UG48 ERR.
0x0 (NOT_READY) : HUEXRmEE
0x1 (READY) : #uEmiss
20.3.4. EHIFESE 1 (VART_CR1)
Address offset:0x14
Reset value: 0x0000_0000
31 [ 30 | 29 [ 28 | 27 | 26 25 24 23 | 22 | 21 ] 20 | 19 18 | 17 16
Rse F;e F;e F;e F;e Rse Res Res Rse Res Rse F;e 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 | MSBFIRS | SWA SB |SP|PS| PC | STO | M | MSBFIRS
S S S S S S T P K E P T
rw rw rw rw r'w rw r'w rw rw
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Bit

Name

R/W

Reset Value

Function

31: 10

Reserved

Reserved

MSBFIRST

rw

1'b0

MSB first,

0: startbitf5, WA 0 (\EUE;

1: start bit f§, WASE 5/6/7/8/9 (EUE;
FEUREEEES, TRESUX ML

SWAP

rw

1'b0

TX/RX pin Bi,

0: TX/RX pin #ZFBHR/AE pinout EEX ;

1: TX/RX pin Bi%, ILATF{E cross-wired &R
Efth UART B,

Reserved

Reserved

SBK

'w

1'b0

break ¥,

XTI break RIXFIZEWIRE., MRREN

1, BITREEEREANRR (218 0) KE.
sout ZEARBEREIARETE, BE SBK A#iER.
0x0 (DISABLED) : FERE{TiHLARITEURE
)

0x1 (ENABLED) : &{TiitH#nEH BRI

SP

'w

1'b0

ElE BB,

Y& UART RITATAIS (BUSY[0]50) ., Ifiz
AT EHEEEBRIGE, 2 PCE. PSH] Stick
Parity IRE 9 1 B, BRI AEFFICES
Z48 0, a5 PCE 0 Stick Parity #%i8&/9 1, FF
B Ps 2ZIE 0, N BRI AEHHIGEN
B8 1, WMRHAHZES 0, W Stick Parity ([
EETBR) WEER.

0x0 (DISABLED) : EEzHERIGEEM

Ox1 (ENABLED) : EEZFERIEEER

PS

'w

1'b0

BEEHBRIOIERE,

X2 UART RITHSRIS (BUSY[OIAE) . H5F
BRIHER (PCEIREN 1) I, XAFER
RIS BRI A TIERE, MRIREN
1, W{ERESREBENEET". WRREN
T, WEHeeESHMNEE ",

0x0 (ODD_PARITY) : &

0x1 (EVEN_PRITY) : {B#k3%&

PCE

'w

1'b0

EBRILERA.

N UART AMERTAEE (BUSY[OJAE) . i%fi
T 5B RfNEE R R XA R BT RIHRY
MBI RGN,

0x0 (DISABLED) : ZFEzHMERIG

0x1 (ENABLED) : JEFZ{@iI6

STOP

'w

1'b0

FIEAIAYERE.

= UART MRS (BUSY[OIAE) . XA
FiEFINEREREF RSN FRRELE
VE. RRENT, WESTEEPEE—
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Bit

Name

R/W

Reset Value

Function

Iy

WRIRE SN 1 HEHUEMIEEN 5 (CR1[L:0]iR
BA0) , MERE—MEELA, BN, EEFK
MELEAL,

IR, FTICAMERIEILARESENM, ZEs
BUEESE—ME LA

i ATFRLERBNFHZ BN REEF
&7 _ LRSI FREE, UART SCHIRY
STOP {\#FEEATE A RES TS
0x0 (STOP_1BIT) : 1/M&LE{iz
0x1 (STOP_1_5BIT_OR_2BIT)
ivi

1 1.5/2 MELE

1.0

'w

2'p0

HURKEIERR,

X UART RITAIAIE (BUSY[OJAT) . &

CR3Hfy M_E iRE N 0 i, ItbZ1FesRT %R
HMNEIR B REF IR BN FRAEUREREL.
0x0 (CHAR_S5BITS) : B&MNFRT 5 MNUREAL

0x1 (CHAR_6BITS)
0x2 (CHAR_7BITS)

D BANER 6 NUEN
D BANER T ANEUEM

0x3 (CHAR_8BITS)

D BNFERF 8

MR

20.3.5.

i=$I57F2E 2 (UART_CR2)

Address offset:0x18

Reset value: 0x0000_0008

31

30

29

28

27

26

25

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

Res

Res

Res.

Res

Res

Res

Res

Res

Res

Res

Res

BUSY
ERRI

TDREI

RXNEI

'w

'w

rw

Bit

Name

R/W

Reset Value

Function

31:27

Reserved

Reserved

BUSYERRIE

'w

1I'b1

[EF BUSYERR K&, XATER/ZR
BUSYERR AR, UART 4T (SR[9]
’REH 1) , master ZIE AN CR1 FHFss. M5k
RExlk=4.

0x0 (DISABLED) : ZF BUSYERR KZHRMT
0x1 (ENABLED) : JSF BUSYERR JRZHMT

LSIE

'w

1'b0

[E PR RR L BRI, X T IE R/ L
B IRNSHRTRIERL., XERSMERS
ZhlTiRE R PE. FE. OE, BI,
FRRENAS

ADDR_RCV
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Bit Name R/W Reset Value Function
0x0 (DISABLED) : ZF#ZINEREIINS T
Ox1 (ENABLED) : J3FERE IS
ERERRESERTT. XATERZRE
BFSFRTRIER. XERNERE=S
1 TDREIE w 1'b0 Lzl
0x0 (DISABLED) : ZEF{Eiasthi
0x1 (ENABLED) : JEFtEmZShitT
[EREEHERT AT, XFTER/ZRREIE
0 RXNEIE W 150 ERT AR, IXEERMITRE BRI,
0x0 (DISABLED) : ZEFBiZUEERTT
0x1 (ENABLED) : [5PE#aEUES T
20.3.6. ¥=HIZS7FE8 3 (UART_CR3)
Address offset:0x1c
Reset value: 0x0000_0000
31 [30 |29 |28 |27 |26 |25 |24 |23 |22 21 20 19 18 17 16
Se sF‘\’.e sF‘\’.e se sF‘\’.e se Se se se se Se se Res. Res. Res. se
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re Res. Re |Re |Re |Re |Re |Re |Re | Re | Re | TX_ MO | SEND_AD | ADDR_MA M_
S. S. S. S. S. S. S. S. S. S. DE DR TCH E
rw rw rw rw
Bit Name R/W Reset Value Function
31: 4 Reserved Reserved
R IEHINL, ZECRFR T 9-bit HuEEnHEA
[EIREREIRT AR,
#E: wOx1 (TX_MODE_1) : 7EXFR{EIE
T, ERRF5EE (TDR) B9 {UE.,
FFRZER(R TDR SHFastIti/#UEE N IEf.
lk: EofigEN 1
iR S 9UBIREN O
3 TX_MODE w 1'b0 TR EEIESFE (TAR) NERTFIHRIEE
.
m 0x0 (TX_MODE_0) : 7ELHIR(EER T, (EHIR
5557788 (TDR) MIZEREN 8 (i
FAFEEEIRERIERISTFEE (TAR)
., HIEEUERIZS TDR H7e84.
m SEND_ADDR i/ fA{F=zhliEsH, #87 UART {aid
RiEtet,
RIEhEEI, A REEbIEE, HBPERE
BRI TR AR AE I, JF: L ERHBIEE
2 SEND_ADDR w 1'b0 e, ZuBEEEmER. ARG RE

50,
2.7 RRXE M_E fRE ) 1 H TX_MODE iREXN
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Bit

Name

R/W

Reset Value

Function

0 FNi&ER.

#&: mOx1 (SEND_ADDR_1) : 9IRS
FIIREN 1, HR 8 (S5 Ehtit Hzes"+
TEE4RFERIAN SHEILES.
m 0x0 (SEND_ADDR_0)
TDR 27788

D IUFRRERE

ADDR_MATCH

rw

1'b0

Mot UCFCARC. BT 7RISR 8] S ARt PR
Thge,

» TEMBHEDCEGAEEC T, UART 555345 9 (iRBH 1
BHENZR. FHt—SaEItER S ittt rT
B2y hamiEOMBIEIUER, NERITCES, NS4
B AERENE, UART FHAEKEIE.

n FIERENT, UART BFHIAEMETRE, 9 fFFF
Bk, PP REIEREUEFH X5 b/n i1

.

IR XS M ERER LR, WFRAIER.
#{E: m0x0 (DISABLE) : IEFEt&Em 0x1 (J2
) : HeEhEPTEEL

'w

1'b0

Enable_9 bit
AT ERRATREFIEWIERAY 9 (EYE

20.3.7.

HhiHRES: 0x20
S(i{H: 0x00000000

EbitSHEFSE (UART_RAR)

31 30

29 28 27

26

25

24

23

22 20 19 18 17 16

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. | Res.

Res. | Res.

Res.

Res.

Res.

Res.

RAR

'w

[ rw lrw  Jrw [rw

Bit

Name

R/W

Reset Value

Function

31:8

Reserved

Reserved

7:0

RAR

8'b0

X EWE RO RS SR8, AIRERMAFTH
EIAFIREN 1, WERZSFRECERIRA 8
i, WNSRICECARTH, MIEE 9 (ZIRE 7 0 HEERFRAIGH
MAEIEFT, BRNEREIT— M,

i 1{YY“ADDR_MATCH” (CR3[1]) ¥I‘M_E”
(CR3[0]) ([REN 10, WHEFRAIER.

2. RAR BJLAFEAH AR Bl mtdmie. B2,

TRy, BPAEERILLSFRE.

SEAEME
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20.3.8. &iEIEFFES (UART_TAR)
ihtit{miE: 0x24
S(3{E: 0x00000000
31 30 29 28 27 26 25 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. | TAR
w [rw Jrw Jmw [rw Jw [w [rw
Bit Name R/W Reset Value | Function
31:8 Reserved ro 24'n0 Reserved
X2 e TR FUEe 257788
WER M_E (CR3[0]) fufffE5F, FHB“SEND_ADDR”
(CR3[2]) {U#FiZE N 1, W UART BRIXSE 9 NRE
191899 =, RIRA 8 AitbEMiZEFRAIE.
7:0 TAR rw 8'b0

T LIS FRNATREMIE. [ERSIENETRE
TDR HFEAKIE.
2.f£ UART S{TiliE EFHakIXtitE, B a5

f&“send_ADDR’{3f
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20.3.9.

UART S1FelE

Offset

BitWidth

Register

30
29
28
24
23
22

31
27
26
25

21

20
19

18
17
16
15

14
13
12

11

OO X O

Reserved

ABRQ

ABRE

ABRF

CTS

LBD

TXE

C
RXNE
IDLE
ORE
NE

FE
PE

=
o

Py

Rc_WO0

RC_WO

RC_WO
RC_WO
Pl
Pl
Py

o

o

=
o
o
o
o

»MAOX O

ad/

ite

Reserved

DIV_Mantissa[11:0]

RW

Re
set
Val

[ Nel o]

ad/

ite

Reserved

DRI[8:0]

RW

Re
set
Val

o

O X o

Reserved

UE
M

WAKE

PCE

PS

PEIE

TXEIE

IDLEIE
TE
RE

TCIE
RXNEIE

RWU
SBK

=T
=T

=T

=T

=T

=T

=T

=y
=y
=X
=T
=3

=3
=3

o

o

o

o

o
o
o
o
o

oOr X O

ad/

ite

Reserved

STO
P[1:0

LINEN

CLKEN

CPOL

CPHA

LBCL

LBDIE
LBDL

ADD[3:0]

=T
=T
=T

=T

=T

=T

=y
RESERVE

R
w

=y

=y
RESERVE

s

=3

R
w

Re
set
Val

ue

o

o

o

o

o
o
o
o
o

MR X O

UA
RT

R3

Re
ad/
Wr
ite

Reserved

ABR-
MOD

ABREN

OVERS

CTSIE

CTSE

RTSE

DMAT

DMAR

=T
=T
=T
=T

=X

=X

=X

RESERVE
RESERVE
RESERVE

sz
‘ =7 ‘ HDSEL

Re
set
Val
ue

EIE

RESERVE
=3
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21.

21.1.

21.2.

21.3.

PCLK

il 4% 452 1

TR

FMERZE— 26 BENSRYEMBRRRERE, SLIRTHNE. BOUBRNSMRENAE, 2
TR, FTLAURBIE CS 10V iR 10W XIHHUAIER T, JRSAMEIFEIRIT Al ERiRES
RN T, SRBEECHEARNFERT 8uA. FAANERMET TENERUMERREN, &6

NENRMAIRER EEANECE T B AT tRIE o SRR N FRRYFF A IR

TouchKey EE451%
B RZ0HF 26 MbiERgE
B Cmod BETEENESIMNE
B SRR TK SW RS : PWMERF] PRS BT, PRSIEXSMAITRFIRE
B RNREAMETNRE, *MERTUFIERERTE
B EZEEHEK
B SRR R R
B XHEEDHELEETIRRIGE, SRS R 2AIFERKT SuA.
ZE
TK_CLK_DIG g TK CLK
» CLK_GEN en | GATE B
REG
~ B TK_CNT
< data b ana_sig ) ANA
| TK_CMP_OUT
TK_CNTSTART
TK SW |
| Fsm_cTRL o INT fint I cpy
ST_CLK
SW_CTRL io_sig
) PWM TK SW_UNSEL] |
PRS
TK_DIG

21-1 fF AR RSN E]
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22.

22.1.

22.2.

22.2.1.

Bus matrix
System =
interface |
Cortex-M0+
Core
SW'OW Dye— [ — > DBGMCU
» SW-DP »
SWCL@ Debug AP

i 3255
R

KiSGHET Cortex-M0+ CPU, i% CPU Core E82E% debug B84 FEIHRE. Debug i EFLIF CPU
EILE—45EIES (breakpoint) BYETEAUEAIA) (watchpoint) . Z{E1ERT, CPU core BIRIERIRZS
FREFRINEPIRS T RERSE., —BRELR, CPU Core fIRAAIRHIKE, HALHERIINIT.
EIXIIREE RIER ENEERFIAIK MCU BIEA, JEiRAYEEN 2 serial wire, £ MO+ CPU Core
IR IhEEE—E ARM CoreSight Design kit,

MO+ TSR LB, FLATEBSLERL:

B SW-DP: serial wire

B BPU: Break point unit

® DWT: Data watchpoint trigger

RIS R 7 A0 R RIVEREE R THRE :

B ENERSIHSE, SWIO@PAL3, SWCLK@PAL4

B MCUEHE (HFEHEIIFERIN, EHINRETTSE)

MCU
Cortex-MO+ debug support

22-1DBG 1EE]
51 B 9> % i s O B
SWD ifFitim O

i TheErEXAY pin BN, BILMEA GPIO By alternate functions F§, iXFA pin, FEFrBIIER{
%BE.]-)II—IJo
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#F 22-1 SWD EidimO

SW-DP sw iEitiEn
ﬂﬁnglmg*’j{ %ﬂ i}a)&tmag g'mﬁ'ﬁa
SWDIO BN SBITEUEMN/EH PA13
SWDCLK BN EBITHIHp PAl4
22.2.2. RiERY SW-DP [Hif e
ESEENE (REEMSRE LEBEN) , FBfF SW-DP BisO# o B /EAE JHEREN S ZRER
9 pin.

22.2.3.

22.3.

22.4.

22.4.1.

22.4.2.

PAM, DRI T XA sSWD inORIRTREME, FRERMIXIROIE/ GPIO A.

SWD B ERYPAIER_ERIFI T4

—B SWD iR, N GPIO = HEs=HI 7IXM NMm . GPIO =HEZesISELASE 10
ENRFIRE:

B SWDIO: input pull-up

® SWCLK: input pull-down
R AR TRIFRFE /S NET & T 1B INEE FEATTR K,

ID fCES F S EMNHI

APITFEL ID code, ¥#ETF Keil, IAR ZET EfEHiZ ID Code ({iF 0x4001 5800 itbiit) #HFIE.
oA EEE, BEHEERY flash BY factory config. byte Y Ox1FFF OFF8 itilif, #£#% DBG_IDCODE 2
FEE.

SWD iRiztix O

SWD 948

XENELHBRTERMY, FRUTEANRO:

B SWCLK: RBEEHETERRY clock 55

B SWDIO: WaIEES

IZINTEVFIE™ bank fUZ57788 (DPACC E17=8#1 APACC FHfFas) WIS, HUEERBE
2 ERY LSB-first f&#), X+F SWDIO RUSAIEE, £ bRTEIRR L3 (¥ 100k ERAYEBER) .
FENFEIR SWDIO HENKEE, EANEEEAEZ LEESEHREN, BB FIEER.
RERET, XNEMEEEZ 1/MAAdE, RMEBENTLUBEEE SWCLK SIEkiEEE,

SWD 1) F5l

BNFF R ERER :
B EHARXRIEIEK (8bits)
B SRAXRNZME (3bits)
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ENTE TR AIEIEREMER (33bits)

= 22-215KE(8-bits)

EEA{aL 2 iR
0 Start WA 1"
0: DPifa
1 ApnDP N
1: APiA[a]
0: Bigk
2 RnW
1: JEiEK
4:3 A[3:2] DP 8& AP FH1FasfUitiit X1z
5 Parity VABIIAIREE L
6 Stop 0
7 Park REWENIRE). AT LAEY, SFCHIER 1,

BHEEMEAE (RE79 1bit) IREERERK, WRENIICREREERNESE

F 22-3 ACK IR (3bits)

Eb4 sz & ik
001: FAULT

[2:0] ACK 010: WAIT
100: OK

MR—MEREHEWNR 14 wait FE FAULT RERRICE, AT ZRERME ACK IERL,

= 22-4 DATA &8 (33bits)

& 5712 E=4 g
[31:0] WDATA B& RDATA BaE iR
32 Rgafi XJ[31:0]AYBHBRERAL

SNRBNMTRIERS, AR IREE LIRS,

22.4.3. SW-DP Jk#S#1(reset, idle states, ID code)
SW-DP BPRSHIBNEN 7 SW-DP RIAER ID A8, EiEfE JEP-106 . X4 ID VISR HRERY
ARM X715, F#EE{I 0x0BB11477 (X3 Cortex-MO)

22.4.4. DP and AP i&E/5if[a)

B ¥ DP RURERSH posted:?c“,?)#ﬂl‘lﬂﬁ_\iﬁfl«l?&ﬁﬂl] (ACK=OK) , BEBILMEIEIR (ACK=WAIT)

B AP HUEBEMK posted: IXEAELIARERMWIRERIT—X{EH. MR T—REHITRIEIA
A2 APifla), N DP-RDBUFF Z{7es i tittIFHIRISIZEER.

B DP-CTRL/STAT 27281 READOK ¥R EE AP iEifajek& RDBUFF iZiEk (AIEEE AP
EAEMAIIN) B,

B SW-DP LI TE buffer (XJF DP #1 AP 5) , XEEIHMR(FNRTRAE, BK— 5
{E. YIRS bufferii T, SHHMEIRE "WAIT" , IDCODEE, CTRL/STAT iE&#E ABORT
5, 2hh (BEEZWRS buffer ZisHY)

B BT SWCLKFIHCLK Z2R£PHth, EE#RMFE (i) FEMMEYMI SWCLK FHE,
FRIBRERIRNEERE. SRS SLARAT, XL BHIRGZ AN
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B LN EEEKE CTRUSTAT B, LIEAHEE, MRTMEE (FELHB) ZAHR, Ne

fail,
22.45. SW-DP &{Fs2
2 ApnDP=0 i, AILAIGIAIXLEESTFES.
& 22-5 SW_DP 7738
CTRLSEL {35
A[3:2] R/W st Register Notes
SELECT 1532
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{Fs2
% 22-6 SW-AP 1758
Address A[3:2] value Description
0x0 00 Reserved
DP CTRL/STAT 57758, AfE
B SR ERHE XA power-up
Ox4 01 B H AP LR EERIRIE
B IEHAE pushed EUERFOM pushed JEIFR(E
B FE—RSIRE (&, power-up RE)
DP SELECTRION 27788 F{FiEEHSanAaiHE active 4 4 word B9ZEESEEN.
B Bit31:24: APSEL: EiR4aT AP
B Bit 23:8: reserved
0x8 10
B Bit 7:4: APBANKSEL: £3477 AP,1%#% active 4 /™ word 2178
B
B Bit 3:0: reserved
OxC 1 DP RDBUFF Zf7ss: ATFREHEAXEE—NEERIE, SEIRENER (FRiERH
AY JTAG-DP 12/E)
22.4.7. Rt

181d core debug 25728, ©JLAiGIE) Core debug, Debug 58X 1FRERiEIT debug 158w,
B T E YN Fes2E Rk
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& 22-7 AT

57 ik
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
XESFESEISWEREN, S, RIFEFELEEM, S8, ATESA Hart, FE:
m ESANGISNE IR ESFE8AY bit0 (VC_CORRESET) , #{#AE
B R EIERRRSES RS, WiFee
22.5. BPU BisEjt(Break Point Unit)
Cortex-MO+ BPU SCHUERM T 4 N E57e8. BPU 2—F ARMV7-M [ flash ¥N T #0ifsx (FPB)
Block,
22.5.1. BPU Ijjgk
QbIRESHTRSCINE T PC RIRT=INEE.
£ ARMv6-M ARM #] ARM Coresight Components Technical Reference Manual, LIZKEEZX
F BPU Coresight IS Faaf 0B IaTLtEEFIRERE,
22.6. ¥IEMEIS DWT (Data Watchpoint)
Cortex-MO DWT T2 T 2 4> watchpoint Z1F88.
22.6.1. DWT Ihfk
REPRESHIMT RSCILE T PC RYBTRRINEE.
22.6.2. DWT EFTHREFATFR
LR watchpoint BATAILNTRSE, tHSCIT ARMvE-M BJ3%HY DWT Program Counter Sample
register(DWT_PCSR), ZZHFes VPRI EFEAMRIRE PC, MARELEAIERS. XMIHIRM
THEREST.
CORTEX-MO0+ DWT_PCSR iER 7B T RIS SFRBIIAMES.
22.7. MCU i@it&tkR (DBGMCU)
MCU debug component £E1EI EZIRH AT :
B {KI0FEEI (sleep. stop)
B X7 timer, watchdog 1 RTC 7E breakpoint BA/ERIRTEhz4H]
22.7.1. (EIHFEERORIXZIF
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22.7.2.

ABENEIDFEARTC, EHIT WFI B WFE 89, MCU BNRINFEET, 224 CPU Clock fZ1E

=, BERRD CPURIIFE.

CPU RAIFFE debug HiiE), {545 FCLK B HCLK, HAFXLEEAEEENTE, T NI

8, RIS, MCU S THHHAYITE, RIFRFERIFEN TR

Eitt, EHEENLRCERLRRRESFRIIAS, LSRRI TA:

B 7E Sleep&z(: FCLKF1 HCLK BB, RN AR eI EMIBRE.

B 7£ Stop #&z(: debugger host XERIIRE DBG_STOP fi, iXt¥, RHIE STOP HRIUREF
FCLK 1 HCLK #1E,

XIFENEE. &\ RTC

£ breakpoint 8ij8), 2B WEIEEE timer AYTTEIESF0 watchdog E/EHERITA:
B I TaTLA4REETE breakpoint BBitEL. 0, XEX— PWM IEEEF B BEREEN.
B I LUETRIE breakpoint AEBITEL. X2 watchdog BU4F4RTERT.

22.8. DBG H1Fg2
22.8.1. DBG i&# ID {{f357F83(DBG_IDCODE)
Address offset: 0x00
{375 32-bit ibhtifiE), Rk,
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 Reserved - - Reserved
22.8.2. @ik MCU BEEBE1FsS (DBGMCU_CR)
ZEFESELETE debug RRETAI MCU {KIhFEE(,
ZEFsmRam LESMHITREEN (RERREN) . EULMERASEN MEBAREHITEEE.
WMRBAEENASZRTRZINEE, NTFRHERERR, BXWHFSNAET 8.
Address offset: 0x04
Reset value: 0x0000 0000 (FREWERFZELHHITEN)
31 30 29 28 27 26 25 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.?gl; DBG_SLEEP
RW RW
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Bit Name R/W Reset Value Function
31: 2 Reserved Reserved
Debug stop &=,
0: (FCLK=off, HCLK=off) , f£ STOP #&z{, HCLK #Q
FCLK #3a%i. XM STOP EBHAT, AfttEcE S LB
1 DBG STOP RW 0 SEHEE (R HS) . e, KEFEEHRE
- bl =S
1: (FCLK=on, HCLK=on) , H#ASTOPIET, HSIF
2K, FCLKFIHCLK B 174, B STOP R, a0
REEUEES, KR EENTE.
T RERIR T,
0: (FCLKF, HCLKX) . TEREIRIET(, FCLK HRSCED
BEIFRRRR R, HCLK X, BATFEREX RS
0 DBG_SLEEP RW 0 EEEFNNTHRESR, RICAERENRLE, REARTE
EEHICERTET,
1: (FCLKFF, HCLKFF) ., 7EEERR#E, FCLKF]HCLK
A ER RSB B IFRI R AT R L.
22.8.3. DBG APB freeze 51Fg8 1 (DBG_APB_FZ1)
% B 172 ASRECE timer. RTC, IWDG, WWDG 7 debug TRIRT, 1%2577284 FEEMIHITRE
S (FREFREN) . EUUWERERERREM FHTE.
Address offset: 0x08
Power on Reset value: 0x0000 0000
31 [ 30 [ 29 28 27 26 25 | 24 [ 23 [ 22212019 ] 18] 17 | 16
Re | Re Re Re | Re | Re | Re | Re | Re | Re | Re | Re | Re
S S Res S Res S S S S S S S S S S
15 | 14 [ 13 12 1 10 9 [ 8|76 |5 4]3[2]1]o0
Rse Rse F\;e |wgg;§To Rse DBG_(F)QgC_ST F;e F;e F;e F;e F;e F;e F;e Rse Rse Rse
RW RW
Bit Name R/W | Reset Value Function
31: 13 Reserved Reserved
2 CPU Z&TF halt 4R7SAT, #2556l IWDG RYTHEETEH.,
12 DBG_IWDG_STOP RW 0 0: AJ$fERE;
1: BI$pKiA;
11 Reserved Reserved
2 CPU 12T halt JRZSAT, #2515 RTC BUTTERTEH,
10 DBG_RTC_STOP RW 0 0: RI$fMEEE;
1: BI$pKiE;
9:0 Reserved Reserved
22.8.4. DBG APB freeze 1788 2(DBG_APB_FZ2)
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ZE 7R FRBCE timer 7£ debug TRIBTEMZHI, 1ZEHFes LREMHITREEN (FREARE
fiI) . EAUHBEREERREMN FHITE.
Address offset: 0xOC
Power on Reset value: 0x0000 0000
{y§$% 32'b|t iﬂ_zi.]tiﬁl‘lﬂ 1 I/:I\iio
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
Res Res
S S S S S S S S S S S S
RW | RW
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 - - Reserved
% CPU #Z4TF halt JRZSET, =4 TIM14 AYTHEAT
£,

15 DBG_TIM14_STOP RW J
0: AYERMsERE;
1: BIEPXH;

14:12 Reserved - - Reserved
2 CPU #Z&TF halt JRZSHT, 1=% TIM1L Y24
AgEF,

11 DBG_TIM1_STOP RW .
0: BIEhfEEE;
1: BIPRE;

10:0 Reserved - - Reserved

22.8.5. DBG FH{F=5R

o

ff

O e T T I T ] YIS | i | | T B B T B T B B R

=

t
DBG
_ID- REV_ID[31:0]
coD - :

E

2 Read

o | it [RIRIR|R|R|R|RIRIRIR|R|R|R|RIRIR|R|R|R|RIRIR|R|R|R|RIRIR|R|R|RIR
e

0 MRe
set 1olo|1]|o0|o0o|o|lololo]lo|z|o|lolo|lo]o olo|jo|lo|lo|lo|lo|o|1]|1]|0|0|0O|O|1
Valu
e

5| &
DBG o @
_CR ol o

0 Reserved g 8

] Read

2 /Writ é
e
Re-
st 1 glolo|o|lo|o|lo|lo|o|o|o|o|lo|lo|o|o|o|o|o|o|lo|o|o|o|o|o|o|o|lo|o]o]o
Valu
e
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~® 0 20

Reg-
ister

0O X o

DBG

B Fz

[y

Read
IWrit

Re
set
Valu

0O OX O

DBG

B Fz

N

Read
/Writ

Re-
set
Valu

1
9
8
7
6
5}
4
&
2
1
0

DBG_IWDG_STOP

DBG_RTC_STOP

o @

DBG_TIM1_STOP

o
[©]
I
%]
<
H
=
fu
Q
o
[a]
24 o

ofo0f040jo0ojo0fof0jo0|j0o0{0f0|j0OJj0Oj0O0JjOJjO}|OfO|O|jO|O|OJO|OfO|JOjO|O|O|JO]O
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23. B#HHE

has S EifcR
V0.5 2024.02.20 ¥sakRA

PUY)

Puya Semiconductor Co., Ltd.

= BR
ERFSERERROBIRAE (LITEFR: "Puya” ) REEK. YHIE. H3R. (E Puya FRFA/EASHERINAEI, BASBTERN. AFAE
TERERE T RAIBHTEXER.
Puya FmEKiET SRATAYEE RIS THER,
FAF3d Puya FRAGEEAIERAESS, RNERTHECEIEESR =77 R LM, Puya NMEMIRSSHSEARMSE~R&BEHT=E.
Puya FEIAR TR ARNRFAHIBARE SR /T U AT,
Puya PRI E, EEEMSHAMET—E, Puya WIS REYHIRIERETL.
A Puya 8 Puya inRIIE SR EHA9EN. AR mEiRS S NESEEEII.
RIS RRAHERRIRATRHEE.

ERFESR(EEROBIRAT - (REFRFENF]
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