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14.3.3. "Q [958 ettt ettt 238
14.3.4.  U'Q WA ottt ettt 239
14.35. A d | ¥EA ettt ettt 239
14.3.6. To HBA e n et et n ettt e, 239
14.37. 17 KY 8 PWMZL ¥A oottt 240
14.3.8. FHM @ 0 ittt ettt nn s 241
14.3.9. A ettt ettt ettt ettt ettt ettt ettt ettt e e s an s 241
14.4.  TIMIBITIMIA] & H oottt e et e e ea et s s e enenneeaeees 241
14.4.1. TIMI3/TIMIAT | & # 1 (TIMX_CRLI)XZL3/L4A) cooveeeceeeeeeeeeeeeeee e en e 241
14.4.2. TIM13/TIM14 A A /ET | &1 (TIMX_DIER) (X=13/14) c..ovveveeeeeeeeeeeeee e 242
14.4.3. TIMI3/TIMI4A T 61 & # (TIMX_SR) (XZ13/14) woevvieeeeeeeeeeeeeeeeeeeee e en s 243
14.4.4. TIMI3/TIMI4 " T F 4 | &+ (TIMX_EGR) (XZ13/14) oooeeueeeeeeeeeeeeeeeeeeeeeeeee e eeeveneeeee s 244
14.4.5. TIM13/TIM14 "Q /% ¥A| &+ 1(TIMX_CCMRL) (X=13/14) ..orviveveeeeeeeeeeeeeeereeeeenn 245
14.4.6. TIM13/TIM14 "Q /% AT | &4 (TIMX_CCER) (X=13/14) ...oeeeeeeeeeeeeeeeeeeeeeeeenereena 248
14.4.7. TIM13/TIM14  "QH (TIMX_CNT) (XZ13/14) ...reeeeeeeeeeeeeeeceeeeeeeeeeeeee e en e 249
14.4.8. TIM13/TIM14 ° H (TIMX_PSC) (XZ13/14) ..eeueeeeeeeeeeeeeeieeeeeeeeee e esesen s 249
14.4.9. TIM13/TIM14s 0 | @4 (TIMX_ARR) (XZ13/14) ..o, 250
14.4.10. TIM13/TIM147Q /% | &% 1(TIMX_CCR1) (X=13/14) c..vovoveeeeeeeeeeeeeeeeeeeeeeeereeee s 250
14.4.11. TIM13/TIM14 3 Ol & # (TIMX_TISEL) (XZ13/14) w.ovoveeeeceeeeeeeeeeeeeeeeeeeeeneeeas 251
15, TBY A KW (PWM) oot en e enn s 253
I5.1. PWMM K oottt n et n et en et enen e, 253
LS = V1YV I R c 2RO 253
1530 PWMI T @ oottt en e, 253
15.3. 1. PWMBEE T G cooveeeececeeeeieieeeeeeete et eee s see e te e s s s esees s s et etsses s s ssas et esennesaeeesesenennenaneneans 253
15.3.2. HO D F oottt ettt n ettt enen s 253
15.3.3. QF MHA ettt ettt nanas 255
I5.3.4. H O oottt ettt ettt ettt n e 259
15.3.5. 55 ettt ettt n ettt nen e 260
15.3.8. PWIMBBEA ..ottt e et ettt ettt ettt a et e e enanas 261
15.4. PWIM L 8 H 00 oottt ettt ettt et e e et e e e e 262
15.4.1. PWMi | &1 18 PWM_CRIL .oooooiececeeeeeeeeeeeeeeeeeeeeeee e en s en s 262
15.42. PWMA A ZET | @ H  (PWM_DIER) ...ooiuieieieceieeeeeeeeeeeeee ettt eaes e eseesenenanas 263
15.4.3. PWM T 81 1  (PWM_SR)..oiiioiieieceeeeeeieeeseeeeee e e tesen s s eenenn s 264
15.44. PWM' T F 1 | 85 L(PWM_EGR)...oiiioioeeeeeeeeeeeeeeeeeeeteeeee e e s eenenen s 265
15.45.PWM | % A | €1 L(PWM_CMR) .cocooooiieeeeeeeeeeeceeeeeeeee e enen s 265
15.4.6. PWM | % AT | @1 (PWM_CER)..ccecooiieieeeeeeeeeeeeeeeeeee e e enenen s 266
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15.4.7. PWM  "Ql & H (PWM_CNT) oooiiiieiceceeieeee ettt s s s 266
15.4.8. PWM H E PWM_PSCL ooieieeieeeeeeceeee ettt n e, 267
15.4.9. PWMs 0 | @ H  (PWM_ARR) ...ooieeeeieeeee ettt ee et ee e en s an e, 267
15.4.10. PWM %% | & H  L(PWM_CCRIL) c..ocuiuieieececeeeeee ettt see e eneeae e en s 268
16, BN A FHQE (LPTIM) oottt en st n s e et esennesanaeaanans 269
16. 1. LPTIMM R oottt s et s ettt en st s et e s s s neeaetetesennsnaeaeeesenenneeaeens 269
16.2.  LPTIM B3 2 G oottt 269
16.3.  LPTIMI T Q) toooeeeeeieeetee ettt ettt ettt ettt ettt ettt s s seesen s s s s s s anenasanannas 269
16.3.1. LPTIMT Q) oucuieeieeeeeeeceetete e ettt ee s eee et s s sae et e s s s st et esesennseae e s e s s nseaetetesennraneeaanans 269
16.3.2. LPTIM T 0 3 1] 3N ettt ea et enen s 270
16.3.3. LPTIM Y H 3 H oottt et eae et s st s s s st es s s anae e 270
16.3.4. ' H ettt ettt ettt n ettt n ettt enen e e 270
16.3.5. T ANEA oottt ettt anas 270
16.3.6. 1 B H ™ A oottt ettt n et ne sttt enn e 270
16.3.7. ZET  HHF oottt ettt ettt ettt ettt ettt ee e anas 271
16.3.8. QM # H INDANG .....cocoveeeeceeeeeeeeeeecee et es et s st en sttt enen s 271
16.3.9. WA £ dEDUY MOUBT ..ottt ettt 271
16.4.  LPTIMH I G A oot n s s s s s s, 271
16.5.  LPTIMA A oottt ettt ettt e s et s st et s st etese st et ese s setens 271
16.6. LPTIM L 8 H oottt ettt ettt et et et e e e et e ee et e et et e e e e et e s e eaeeeeeeeaes 272
16.6.1.LPTIMA A= T 81 & H  (LPTIM_ISR) woovoeeececeeeeieeeeeecte et ee e en e 272
16.6.2. LPTIMA A | | &% (LPTIM_ICR) ittt 272
16.6.3. LPTIMA A ZET | &% (LPTIM_IER) oottt 273
16.6.4. LPTIM | & H (LPTIM_CFGR) ...cooiuiueteeeeeeeeeeeeeeeeeeeeeeteeeee e s en s enen s 273
16.6.5. LPTIMi = | @ H  (LPTIM_CR) c.ooiveeeceeeeeeeeeeeeeeeeeeeeeeeees et en s en s en s 274
16.6.6. LPTIMs 0 | @ H  (LPTIM_ARR)....oiuiioiieeeeeeeeeeeeeeeeeeeeee e n s en e anenen 275
16.6.7.LPTIM QI & H  (LPTIM_CNT) oooiiiieeeeeeeeeeeeeeeeeeeeeeeeeseeeeteteees s s en s enen e 276
1 AT B o 0 111V 0T SO O OO RRTRRTRRR 277
A N V1V o Y e T GO 277
I V1V o Y OO TRR 277
17.3. IWDG N A Y oottt 277
L7.3.1. IWDG “ f oottt ettt ettt nen e 277
17.3.2. T Tl ¥ oottt ettt en e 278
17.33.° T T OO 278
17.3.4. LT RO 278
17.3.5. H N A . oottt ettt enn s 278
T S NV o Y c T R I OO 278
1741 IWDG L | @  (IWDG_KR) ..ooiioeeeceeeeteieeeseeeeeee et eieees s s sn s eesenenenenan e 278
17.42.IWDG | €1 (IWDG_PR) c.oeoeieeeeeeeeeeceeeeetee ettt n et en e 279
17.4.3. IWDG | @ H  (IWDG_RLR) ..coveececeeeeteeee et een st en s eenen e 279
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17.44. IWDG T 81 &1 (IWDG_SR)..oouiiieeeeeceeeeeeeieeeeeeeeeeeeeeesee e esesas e enes e eneses e 280
18. &= D A 0 I2CB e ettt ettt ettt ettt enen s 281
181 2O K Ul oottt n ettt ettt n et enneeaeens 281
18.2. 203 2 B ettt 281
18.3. 1201 T ) oottt ettt st et n s, 282
18.3.1. 12CT Gy wevveeeceeeeeeeeeeeecee e te e e ettt e ettt n ettt n ettt e en et eenne ettt et enn et aenans 282
18.3.2. MEA  "Ooeieiiiceeeeeeeeeee ettt ettt ettt ettt 282
18.3.3. 120 | D P eeeeeeeeeeeeeeeeee ettt ettt ettt n ettt n ettt enen e e 283
18.3.4. I2C K ¥EA oottt ettt ettt ettt ettt ettt n s 283
18.3.5. I2C B HHA oottt ettt nas 285
18.3.6. B ettt ettt ettt en e, 289
18.3.7. SDA/SCL I oottt ettt n s 290
18.4. J2C A A oottt ettt ettt ettt ettt ettt ettt e et et ae e s tens 291
18.5. L2 | B H ettt ettt ettt ettt et e ettt e e n e e eeeeas 291
185.1.12C 0~ | €% L (I2C_CRL) ciiieieieecieeeeeeee ettt st 291
18.5.2.12C 1 * | € H 2 (I2C_CR2) oottt n et 293
18.5.3.12C5  § X | @ H 1 (I2C_OARL) c..ooviiieeeeeeeeeeee ettt n et 294
18.5.4. 12C'QQI € H  (I2C_DR) wviuieeeeieeieteteeet ettt ettt n et 294
18.5.5.12C T 8 1 & H (I2C _SRL) ceoeieceieeeeeeeeeeeeee et ee et e et en et nen s 295
18.5.6.12C T 8 1 & H 2 (I2C_SR2) ..eiuieeeeeeeeeeeeeeeeeeee ettt 298
18.5.7.12C H § " 1 € H (I2C_CCR) .eiiieeieeeeeeeeeeeee ettt 299
18.5.8. I2C TRISE| € " (I2C_TRISE) .oueiiuiuieeieieeeeeeeeteee ettt en et 300
19. YW Ag AT B (USART) oot n e sttt es e eanenananas 301
19. 1. USART M K oottt n e n et s e et en s s et ee s s nanan e anennenenens 301
L T U 1S\ = & o T ¢ ZE RO R 301
19.3.  USART I T @ oottt ettt et sen s s s s s enasas s s, 302
19.3. 1. USART 2 B ) cooveeeceeeeeeteeeeeeeee et e e essee et e s e e s s s et teses s s eeas e s esenneeanantesenennanenaneans 303
19.3.2. A M oottt ettt n ettt ettt enen e 304
e TEC T T e X OO 306
19.3.4. N QL2 T GEF 1 oottt en e 309
19.3.5. USARTE G K B ¥ cooveeeeeeeeeceeeeeee e ettt es et ee s s et s s s s seeen s e ees s s enenenanens 309
19.3.6. USARTs 0 Lz ' 5 et 310
19.3.7. A T TUH B oottt ettt en s 311
19.3.8. USART @ £ ¥A ..o ee sttt ettt ettt es s e eeeeeenanas 312
I T T I X L TR 314
10.3.00. . T i T ettt 314
19.4.  USART A A 0 oottt e et et s e st e s s s et eteae s es et ese e eseaens 316
195, USART ] @ H oottt s ettt n ettt en e ea et ee s e nan e an e neneeens 317
19.5.1. USART T 81 € H  (USART_SR) ..ooiiieeeeeeeeeeeeeeeeeieeeseseeetetesesenenesas s sene s s eeseneneneseeennans 317
19.5.2. USART QQI € H  (USART_DR)....coiuieiiieeieeeeeietee et eeeee ettt ises et en e en e e e 320
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19.5.3. USART Lz ' | & (USART_BRR)...cecsiiiiiceieeieieeeeececteteteseseeseae et es s en s 321
19.5.4. USART I ~ | 8" 1 (USART_CRL)..oiiuiieieececeeeeieeeeeccte e tetes e et ne et en s 321
19.5.5. USART I ~ | @ H 2 (USART_CR2)..coiuiiiieeeeceeeeieeeeeeceeteieees s s es s en s 323
19.5.6. USART I ~ | @ H 3 (USART_CR3)..oiiiiioiiececeeeeieeeeeeeee e teees e s ene st en s 324
20. ¥ A 9 AT B (UART) oottt ettt ettt a et es s esesnsnanans 326
20,1, UART M K oottt ee sttt n ettt n et et e s s s nanae et ennaeaeens 326
20.2.  UART BR 9 E oottt ettt s 326
20.3.  UART N A Y oottt ettt ettt n et n e, 327
20.3.1. UARTT G wovveeeeceeeeieeee e ettt ee ettt ee s ettt esen s e e et e s s s sa e e et et esen s e aessaesenenseaetesesenenanen 327
20.3.2. UARTE RS2321 Mk B ceeeeeeeeeeeeceeeeeeteeeeeeeeee et ee s sttt s et es s st enene s ese et enen e 328
20.3.3. UART 9H QTR oottt ettt n e 329
20.3.4. UART T QK O ¥ oottt ettt en st enens e enen s 333
20,4, UART A TH oottt ettt et en e ne e 333
p OIS U - = B T SRR 334
20.5.1. UART QQI € H  (UART_DR)...cootitiiieiieiieieteeeeie ettt ettt se s s 334
2052, UART Lz " | @ H (UART_BRR)....cciiiiiececeeteteteeeeeeeeeie et enenen 335
20.5.3. UART T 81 @ H (UART_SR) ...oiiiuieiiieeeeeceeteteteseeeeeeeeie et ese s en s en s sanee e senenenen 335
20.5.4. UART{ | @H 1 (UART_CRIL) cioioieoieeeeceeteteteeeeeeeeee e en s an e 338
20.55.UART i ~ | € H 2 (UART_CR2) cooioiieiieeeeieteeeeee ettt 340
20.5.6. UART i = | € H 3B (UART_CRS3) coiioiiiiiiecieteeeeeeietee ettt es e 341
20.5.7. UARTT @S X | @1 (UART_RAR) ....cocooiiiteieieeeececeeie et ee e en s aenenenen 343
205.8. UARTA § %X | @1 (UART_TAR) cooooioiiceceeieteeeeceeeee et eeeee e en e 343
205.9.UART Lz ' nQl &% (UART_BRRF) ...oimiioioieeececeeeeeeeeeeeeee e 344
2 T ¥ R T R (== ) TR 345
211, SPIM K oottt n ettt n ettt en et neneeens 345
A 1= I T - SO 345
21.3.  SPII T @ oottt ettt ettt 345
3 5 T T OO 345
2132.03 =bDx B ettt ettt ettt et et et et et et et e et ea et et e et e s e et ere et ens et e et e e ets 346
21.33. * ¥ S PP 348
21.34. 1 3 B ettt ettt e et et et e et bt et et et et et et oA e et et et et e bt e b et et et et et eae et et et ene et ene et eneats 348
21.35. K "O(NSS)D T Nl oot 349
21.3.6. ST N 350
3 TR T A0 = K RO 351
21.3.8. SPI AT N ettt 351
21.3.9. Q€ 31 0 LY et 352
3 0 T o L Y TSRO 355
21.3.11. 721 @ TR 356
21.3.12. SPIA A oottt ettt ettt ettt n et 356
21.4. (ST = 1 =T SO SRR RR 356
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21.4.0.SPIT " | &1 L (SPLCRL).oiiieceieeeeieeeeeeeeee et ee et e et s st senen s 357
21.4.2.SPIT " | &1 2 (SPLCR2) ..ot eee et en st en s 359
21.4.3.SPIT 81 8 (SPLSR) ..ouiiieceeeeeeeeeeeeeeeeee e es s e e, 360
21.4.4.SPl "QTQl & H  (SPLDR) ..ouieeeceeeeeteeeeeeeeee et ee ettt en e 361
22. N B Z G (OPA) oottt e ettt n sttt nen s 363
2210 OPANM K oottt ettt ettt ettt nenaeens 363
22.2. OPA B 2 0 ettt 363
22.3. OPAT T ) oottt ettt ettt ettt a et 363
2231.0PA | hD ' J ADC 3 COMP ..o 363
22.3.2. 0PAY H 3 H oottt ettt en e 363
725 T T o T OO 363
22.3.4. 3N 1 oottt ettt ettt enen s 363
224, OPAMREA ..ottt ettt 364
22.4.1.7 NHEA (U W A ) ettt 364
22.4.2. Ho A ettt ettt ettt 365
2243, 10 A Y W T QZ M MEA ettt 366
225, OPA UM QI T oottt 370
22.6. OPAHT G ¥FA oottt 370
22.7. OPA L B H ettt et ettt ettt ettt ettt 370
2271.0PA . i ] @H € OPA OCRU .oocovieeeeeeeeeeeee ettt sann s 370
22.7.2.0PAT " ] € H € OPA CRUI .oovoieeeeeeeeeeeeeeee ettt ettt tn et ne st ne s ans 372
23, 2 P T M. B (VREFBUF) ceoveeeeeeteteteeesseceeteeseeses s seeae et es s s s ae e te s s s st stet et en s ssanan et ssenneneeaetesanen s 373
231 VREFBUEM K oottt ettt ettt ettt n et 373
232, VREFBUE] T 00 oottt ettt 373
23,3, VREFBUF | B M oottt ettt ettt ettt ettt 373
23.3.1. Vrerauri | @ " (VREFBUF_CR) ...cocoiuiiievieeeeeeeceeeeeteee et 373
24. MCU D A ettt ettt ettt en et en et enen e 374
241, DBGMCU VM K oottt n e enennana e eenne e 374
242. Ab  u-= A e ettt 374
24.2.1. SWD ettt n et 374
24.2.2. b IESW-DP 0 ° oo 375
2423 SWD O i BH] 0 713 T 71 oottt 375
24.3. ID T 2 N ettt ettt tens 375
24.4.  SWD M ettt ettt 375
N T\ Y T S - OO 375
2A.4.2.SWD B 2" oottt ettt ettt ettt ettt 375
24.4.3.SW-DP " 8  (reset, idle States, ID COUR)..........coieeeeeeeeeeeeeeeeeee oo 376
2444 DP ANA AP /7 oottt 376
24.4.5. SW-DP | 8 H oo et 377
24.4.6. SW-AP | 8 H oottt 377
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2.5, J]/ ettt ettt ettt ettt anaeaa, 377
24.6. BPU A B D F (Break POINt UNIt) ....c.ccvouiieeieiieecciceeeteeee ettt eaene e 378
24.6.1. BPU | T oottt ettt ettt 378
24.7. QRQ | b DWT (Data WatChPOINt) ........c.cviveeeveeeieeeieieeteeeereeeeteeeete e e s s etes s ereenenees 378
2A.7. L. DWT I T oottt ettt ettt a s s s e e sttt ettt 378
2472 DWT Y 2 "QH 7 1 B H oottt 378
24.8. DBGMCU Q. Lottt ettt ettt ettt et en s et et et et en ettt enn et tenans 378
24.8. 1. H1 QWA B THY oottt 378
24.8.2. THY R HH 7 1 T ettt 379
24,9, DBGMOCU | & H oottt ettt en e, 379
24.9.1. DBGMCU ID A, (DBGMCU_IDCODE) .....cocuiveteieeeceeeeeeeeseeeeeeeee e eneseae e eneeaeee e enenes 379
24.9.2.DBGMCU J | & " (DBGMCU_CR) ...coooirireieieeececeeeeeeeeeeeeee e ee e nenan 379
24.9.3. DBGMCUAPB, J| &+ 1(DBGMCU_APB_FZ1) .ocoiviveeeeeeeeeeeeeeeeeeeeeeeeeeeae e 380
24.9.4. DBGMCUAPB, J| &+ 2(DBGMCU_APB_FZ2) ...ccoevoveoeeeeeeieeeeeeeeeeeeeeeeeeae e 381
25. T 382
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1.n " 9 H

. %
I (RW) 1 @ ° %y
E (R TET n%y
ET (W) TET T W%H1 %yN vy
n/” 0] (RC_WO) T1@ n%yt O @ T 0] %1 1Mw%ypée
n/” 1] (RC_W1) T1@ n%yt O @ 1] %1 OM%ypée
n/” 3] (RC_W) 1T'@ n%ygr A @ "l éxr | g1 yBEOX|
n/ n] (RC_R) T' @ n %y n%y hNTs 0 Jor " 3%y MTER &9
n/ nJy (RS_R) T! @ n %y n%yhs ONTJ LI = 3%y MTE[&°
n/Jy (RS) T @ n%yt O @NTJ Lt~ OM%YRH&e
Q(T) TI@ " 1rT Q%1 T BORE e
3 9 (Res.) D 1 0 3Ypvyéd

15/382




° 4
PY32F005v " v & ¢ g
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.
SWCLK POWER
SWD'°¢% swo " Fashm Vol
m
as AF lash Memory| VDD oltage
E Regulator
cpu d vccl
CORTEXM 0+ El VCCA vee
fmax= 48 MHz e vss
max g vce SUPPLY
3 SUPERVISIO
o
NVIC ‘ IOPORT| 2 SRAM POR BOR
PVD
Filter ——
PA[7:0]<;: ~ NRST
q Ak
A g ls
9 H
o HSE_bypass
. I3 g =
Pq7.01¢ = g cre (—) y Rec
= Reset! & clock control
PD[1:0] ¢ LSE XTAL OSC 0s@2_IN
| FTTTTTT et
INT_CTR System and peripheral
clocks, System reset
CHL~CH4, BKIN,

IN+
IN-

ouT

INN
INP

ouT

EXTI
I

from peripherals

10N []

T sensor

NSS as AF

7]

@ T >

S AHB TO SAPB

woe K==

pwr K>
[svscre K=
[_osemev K==

(=]

T
PWM
T

(= K
(= e

12}

@ o>

%

j‘> CHL as AF
:(> CHL as AF
i> CHL as AF

> RXTX as AF
f\> RXTXRTSCTS

CK as AF

::> SCLSDA

g 21

re_1 g

CHLN~CH3N, ETR as AF
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3.EY g u M

3.1.Y1 7 D
A @i 4 & x
A A Master
i Cor tMOx
A s A Slave
i 7 SRAM
i 5 Flash

i VAHBAPBO4 7 GiAHB

GPA'%EO”S N Flash memory interfaceK M Flash memory
@
g
o
/‘—'\\, SRAM
ARM 1 N )
Cor(t;e;l;/lm K System bus 3 Bus matrix
\“ AHB AHBto-APB bridge APB SXSEEG
COMA,COMR,
: OPAPGA
TIML,
TIML3,
TIM14,
<=f onc]
LPTIM
IWDG
=f o]
[rec J<= UART
USART
N SP)
DBGMCU
g 31V _
A v 0O
O'41 "H Cortex-MO+@iM 4 O4 O4 ~ & Bus matrixl
A O1-
04~ + Mastere CPUZ = slavese Flash memory SRAM= AHB-to-APB bridgel 4 &
A AHB-to-APB 01 7

AHB-to-APB O'4 7

w&” p AHB> APBO4 e

G2 g 3 1

Bridge ©giv

§x1m
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322Ey g1 G

W
Y2608 QQéYUw | &v= IOME I Axp A4 6 4GBV sx@nvA
épe Awordal WHE = pwHsx
QA mx M & 8A 512 MB i Block N @
ARM Cortex I+
0xEDOO 0000 Internal periplerals
Block6
0x@00 0000
0x5001 FFF
IOPORT 0x5000 0000
Block5
0x40023008
0xA000 0000 AHB
0x4002 0000
Block4
0x4001587F
0x8000 0000
APB
Block3
0x6000 0000 0x4000 0000
Block2 _ Reserved OXLFFF FFFF
Peripterals USER OTP memory Ox1FFFO300
0x4000 0000 Reserved Ox1FFF0280
- Ox1FFFO200
Factory configbytes OXLFFFO180
Blockl Factory configbytes OLFEFOLOD
Option bytes OXLFFFD080
0x2000 0000 RAM uib OX1FFFO000
Reserved
Blocko 0x08007FFF
Code Main flash
0x0000 0000 0x0800 0000
0x00007FFF
Main flasH
Addressable space KRAM 0X0000 0000
g 3-2&U0n1
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3-1é0w gx
Type Boundary Address Size Memory Area Description
0x2000 0C00-0x3FFF FFFF - 39 =
SRAM
0x2000 0000-0x2000 OBFF 3 KB SRAM -
Ox1FFF 0300-0x1FFF FFFF - 39 =
Ox1FFF 0280-0x1FFF 02FF 128 bytes | USER OTP memory & M1 AQQ
& @ trimming 'QQ(@ HSI
Ox1FFF 0180-0x1FFF O1FF 128 bytes Factory Configuration bytes 1 trimming QQ) i » >
& M1 At GIiHSI= LS|
Ox1FFF 0100-Ox1FFF 017F 128 bytes Factory Configuration bytes 0 trimming Q°Q  Flash"H™ 'H
v Q
Code | o\1FFF 0080-OXLFFF 0OFF | 128 bytes | Option bytes YA . T optonbytes3 U
Ox1FFF 0000-0x1FFF 007F 128 bytes uiD Unique ID
0x0800 8000-0x1FFE FFFF - 39 =
0x0800 0000-0x0800 7FFF 32 KB Main flash memory -
0x0000 8000-0x07FF FFFF - 39 =
i QBoot J 'Oy
0x0000 0000-0x0000 7FFF 32 KB 1.Main flash memory -
2.SRAM
FX % Fwms @ q | “"HA1 W Ol h¥f 1 response error
32v | éwnsx
v "ry 2 N v
0xE000 0000-OXxEOOF FFFF - MO+
0x5000 1000-0x5FFF FFFF - 39
0x5000 0C00-0x5000 OFFF 1 KB GPIOD
IOPORT 0x5000 0800-0x5000 OBFF 1 KB GPIOC
0x5000 0400-0x5000 O7FF 1 KB GPIOB
0x5000 0000-0x5000 03FF 1 KB GPIOA
0x4002 3400-0x4FFF FFFF - 39
0x4002 300C-0x4002 33FF 35
0x4002 3000-0x4002 3008 LB CRC
AHB 0x4002 2400-0x4002 2FFF - 39
0x4002 2000-0x4002 23FF Flash
0x4002 1C00-0x4002 1FFF LiE 39
0x4002 1900-0x4002 1BFF 1 KB 39
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v iy 2 N v
0x4002 1800-0x4002 18FF EXTI
0x4002 1400-0x4002 17FF - 39
0x4002 1080-0x4002 13FF 39
0x4002 1000-0x4002 107F S RCC
0x4002 0000-0x4002 OFFF - 39
0x4002 3400-0x4FFF FFFF - 35
0x4001 5C00-0x4001 FFFF - 395
0x4001 5800-0x4001 5BFF 1 KB DBG
0x4001 3C00-0x4001 57FF - 395
0x4001 3800-0x4001 3BFF 1 KB USART1
0x4001 3400-0x4001 37FF - 35
0x4001 3000-0x4001 33FF 1KB SPIL
0x4001 2C00-0x4001 2FFF 1 KB TIM1
0x4001 2800-0x4001 2BFF - 39
0x4001 2400-0x4001 27FF 1 KB ADC
0x4001 0400-0x4001 23FF - 39
0x4001 0300-0x4001 03FF OPA/PGA
0x4001 0200-0x4001 02FF COMPL/2
0x4001 0100-0x4001 O1FF LKe VREFBUF
0x4001 0000-0x4001 00FF SYSCFG

APB 0x4000 8000-0x4000 FFFF - 39
0x4000 7C00-0x4000 7FFF 1 KB LPTIM
0x4000 7400-0x4000 7BFF - 3D
0x4000 7000-0x4000 73FF 1 KB PWR
0x4000 5800-0x4000 6FFF - 395
0x4000 5400-0x4000 57FF 1 KB 12C
0x4000 4C00-0x4000 53FF - 395
0x4000 4800-0x4000 4BFF 1 KB UART
0x4000 3400-0x4000 47FF - 395
0x4000 3000-0x4000 33FF 1KB IWDG
0x4000 2C00-0x4000 2FFF - 39
0x4000 2800-0x4000 2BFF 1 KB PWM
0x4000 2000-0x4000 27FF 1 KB TIM13
0x4000 2000-0x4000 23FF 1KB TIM14
0x4000 0000-0x4000 1FFF - 39
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S vaéq

3.3.5 d,a SRAM

dg wz & 3KBSRAM bytes half-worde 16 §y Z & & worde 32 y { GA A SRAM
TM h, hvM @ ~ "HA1 hf 1 hardfault
3.4.FlashE ¥ g
Flashé U+ b Aj 2 B NNs 4 &
A Mainflashns 1 32KBI Eyg Z1 Y 2=1 AQQ 1:2&Ur AY 2=1 AQQ
A Informatonns 1 0.75KBI EY 0 @i ° X
i Factorybyog@i28ysi eas:épyx
- HSI' i 61 3MZ®BETri mmdng
- Fl as’hH lvQé
- LSI 32. #prg i k@ n g
I Factorybyoel28ysias:édy
- i >
- %A T Tri mmidn&
I uUlpl12Bysigs: &Y AUl D
i Optibyge2Bysia@:>é®>»d 1>eU37 @ J6
I User OTP xMe@Bysg:: é ot AQQ
Flashi £h X922 AHBe @'Yy, n="QQ 1 ECO | &+ h X~ FlashBEs ~ ['HV "HA
3.5.Boot 4 &
4y BOOTOe & ¢1°2 E AZ1 ! ObMja@k owWAI bi A” x
3-3Bootl
Boot + 4 1 (BOOTO) 4§
0 Main flash k 0
1 SRAMK 0
Kk OWA Jpdaeyoa € " 1T AYLI T h Oy Mk DWA
p statupH& a1 CPUX s x 0x0000 0000n ¢ ' ©©1 + a xk vé& Y+ 08 0x0000 0004 5 X
ADE 'Y, i Q O@k L WA Mainflashd a SRAM ™YL b i X
A x Mainflashs % x MainflashM pk 0 é Qw M ©Ox00000000M 1 HT Kt ' @YD
e 9w M & 0x0800 0000 3T | FlashM ' @xsx 0x0000 0000 & &

0x0800 0000

A % SRAMs % x SRAMM pk 0& Uw V ©0x0000 00001 Hi Kt | @  0x2000 0000 s

X
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351.Eypg-~Pady

ps 3WA hoir Zr 1! @lopyY 2z ggie 4w AV o SYSCFG_CFGR1
| &+ @IMEM_MODEY 'O h
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4.S &b & Flash 0 A o FMCp

4.1.Flashw o E

A Main flash block: w?# 32 KB(8k x 32 bits)
A Information block: 0.75 KB(192 x 32 bits)
A Page size: 128 bytes

A Sector size: 4 KB

ei i &> 3 - 8bix

A & & programl = "H ¢ erasel

A 3i

A 3i

4.2 .Flashn A K A

421. E1®

Flashé Qw+ 32y K@ie UpF 461 ! @1 AY 2
Z2nmwmdKB

X1 T i1 Flashé 4+ m Mainflash= Information flashi Main flash k

Flashk mw 0.75KB

Page erase "HA! @ Z 7572 Main flash

= "QQweie Y1 Page # n w 128 bytesi Sector

w? 1 32KBi Information

b =& J 371, 3"He Masserase ' Z 12 Mainflashi ¢ _ j T Z 723 Main flash
4-1 éJd_3 9s§5x%

Block sector Page Base address Size

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

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

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

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

Main flash

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

Sector 5 Page 160-191 0x0800 5000-0x0800 5FFF 4 KB

Sector 6 Page 192-223 0x0800 6000-0x0800 6FFF 4 KB

Sector 7 Page 224-255 0x0800 7000-0x0800 7FFF 4 KB
uID Page 0 0x1FFF 0000-Ox1FFF 007F 128 bytes
E’ Page 1 Ox1FFF 0080-0x1FFF O0FF 128 bytes
Factory config O Page 2 Ox1FFF 0100-Ox1FFF 017F 128 bytes
Factory config 1 . Page 3 Ox1FFF 0180-0x1FFF O1FF 128 bytes
39 Page 4 Ox1FFF 0200-Ox1FFF 027F 128 bytes
USER OTP memory Page 5 Ox1FFF 0280-0Ox1FFF O2FF 128 bytes
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422. E 0Ol u A
Flash' @ Awm A 7@ dr Vv 1~ i rmx b % i Hz1 ! @M Flashé 4
MG Kk n
nx="90 i AHB &' 4 i "HA' @ FLASH_ACRI| &+ @ilatencyyi 1 o
n Flashwt A&aj wrvMé'™d E Latencyw O'Hi _ j wr flash "HAGM & " 6 ;= 1 Hi
Flash "HAwrtr 1AMéE'TH Tw v GiMA H =~ MH @Flash n V&
(X TS

423. E_ 0l v Ol

ICPe In-circuit programmingl & & IAPe In-application programmingZ ! @ M Flash " "HA

ICPo1 [ ~ AQA Flashé Yn GEig k1 ' @& SWDs 1| "Ht AZT1 Y2 <JMCUA ICPwé&
“ B c QU s
IAPG! @/A&T D A'HYDE i & T BIQQ Flasha IAPBI T ApZT Y2 Hi W
K* flashée 4n 4 a | SoHFlashé Un AT ®" © AT ICPAY =@ ° Z1 Y 2
b*p € 5"H HAHL A1~ vy, eén@minkij 37 o
R & ="H HAQ 1yM é®'HA hitO4 T a'H HA U 1 "HAG! @ .
(O CBYP 1 E*p  ="H "HAHI j i M = QQuE n
M:" ="H "HA1 o £ A HSI

4231. E
Pé¥yot Flashédrw h 371 Bjy o %bdWiRA @i " ="H "HA ~ FLASH_CR
| érnij B @k ~ 1A AT E ©@iOBL_LAUNCHH { Y%K M flashi@l = "H "HA

0 " FLASH_KEYRI| &%+ 1 £ 1 ‘Hz 1 k 1 FLASH_CR| & " @
vyl bix
£ 1x b FLASH KEYR| é&* °~ 3 KEY1=0x4567 0123
£ 2xb FLASH KEYR| &%+ ° 3, KEY2=0xCDEF 89AB
Yy M BfH2 h #H FLASH CRI| é+ 1~ i K¢y p 108 H2 Hi1 O AN
X f 1 HardFault A A To YoM AT v QEKEYlj w 1 44 KEYIw 1 HVT AC
v QUIKEY2] W
FLASH CR| &+ ! @ T FLASH CR| é+ GiLOCKY WK H
Duv | E FLASH SR| &+ @iBSYy Jy Ht FLASH CRI| é# j i = %Hi yMb
| &4 ¢ FLASH_CRZ ®&iHAhA AHBO4 @) 11~ BSYy |
4232. E. 0l

Flashé Q+ %K @ worde 32 4 { WD H QA & pagel @i "HA

FYxo @ wordw®pHy ! £E ¢ half-word{ & & E & bytel "HA h ¥ 1 HardFault 1§

E FLASH CR| &% @iPGYH Jy1| CPUb FLASHE Uw §x MV ~ 324 'QQHI ~ "HAADK
O yM 32y @ UVNMs HardFaulta A
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b' " ®mEiflashgxM 1T FLASH WRPR| é+® Jw3i{ @ns1_  "HAh &x&1 aH

FLASH CR| é+ WRPRTERRYh Jy °~ "HAJ 'Hi FLASH CR| é+ GEOPYh Uy

Ty Flash@d "HA¢ bi A~ x

1. 57 FLASH ISR @WBSY1, 6 AT ¢ E° =®" pAAGf | dh

2. b =&"p wif | a'sdha ” CHA . T . ePagédi32AEe b TOQQ
&I, Lo eE ¢

3. b FLASH_KIE&ROK  KEY41 KEW2 FLASH_ |GR @31

4, Jy FLASH |GR @iPGy= EOPEER" f1 EOPAAZH

5. b %os X M1 M 3IAEG "HAeEi p 324 @ "HAC

6. Jy FLASH I®R G@iPGSTRT

7. "M 32AE

8. MEFLASH_ ISR @BSY |

9. 517 FLASHISR WEOPOYye E" HATJda1 1 § Jygltteo 1| H

0. b j wed" HA1, 1] PGy

11. Ei ¢ 7C681 "E 1,  "HAs koI 2 HBSY . TJ4H

12. &'H "HA

"H'HA 1 & & A"He sector erasel = = "He mass erasel € A"H>

Flashé 4+ I @Yt page

3 "HM information memoryj A7t

4.2.3.3. wa Page erasef

EeA epagel 371 ETjh "HEi %HWRPERRYy Jy E "He page erasel
“"HA Hi Qi ¢ X

1. s7 FLASH ISR BSYI1. =67 il f | dHAh

2. b FLASH_ KIE&ROK KEY4d KEV2 FLASH |GR @3 {

3. JHFLASH |GR WPER= EOPEER" f1 EOPAAZH

4. b PageyVYQQeso 324 Q0

5. Mé Bsy |

6. 57 EOPOYy Uy

7. | EOP&O

4.2.3.4. E o ®a Mass erasep
d "He Mass erasel 1 | MQQA Main flash "H'HA1 HM Informatonnj At Dv | E WRP
AL QHLT Ao ) hid Q'HHAL Xh WEPERRY Uy

A'H%sE b x
1. 51 BSY1., T&=&"p GiF | a'slk
2. b FLASH_ _KIE&HROK KEY1l, KEY2FLASH IGR 31
3. JJFLASH |IGR #MERj= EOPEE" Ff1 EOPAAZY
4. b F| aBhhY Mai n ¥ 1 ag¥QQes 32y Q0L
5. MéBsy |
6. s EOP6OY JHy
7. | EOP&O
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4.2.3.5. Uk a Sector erasef

A'Hr [ M 4 KB 18 Main flash "H "HA1 HM informatonnj At DPuv i E« AAN  WRP

31T 1 ETj h erase® %HWRPERRY JH
ATHER by

"1 A KAY memory@V ©E Information memoryi E  © - | h
4236., "o Q 1

Flash @& program = erase &IiH Il 5 1t h & HA,

§X . QQu W JVMZm er 1 @h XA GFH H G

4-2Pr ogrraemwr a He J

1. s BSyYt1, 1T&=&"p BiF | asik

2. P FLASH_KIE&ROK KEYI1KEYi2 FLASH_|IGR 31
3. JYyFLASH IGR WSER=> EOPER" f1 EOPAAZY
4. b AN’ yYTQQ

5. MéBsy |

6. 51 EOP6Oy Uy

7. | EOP&O

T

program/erase

>

XK Z INFOnN

LEp Az | NFuy y
FLASH_TSO OXx1FFF 011C
FLASH_TS1 OXx1FFF 011C
FLASH_TS2P OX1FFF 0120
FLASH_TPS3 OX1FFF 0120
FLASH_TS3 Ox1FFF 011C
FLASH_ERTPE OXx1FFF 0124
FLASH_PRGTPE OXx1FFF 0128
FLASH_PRETPE OX1FFF 0128
4.3.F 2 Y 1 a UIDB

X ¥% . €3Z71 L7 X
A 1 Az° N

A Mj €AY HI NTT AL drLs Qw MM ®WGué

A w5G=s 3 Y

FB oy ¥% W&” AM:IyM t oy Gy anN,

TA= j T ov Py ¥% 1O QQ@pE /£E/EMj a AA
N | i

nit o Frs h
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”

4.4. Flash d I
4.4.1. Flash di "y

Y A Flash @ information Nn® @& ° N A E A 117 édaaar A MZ1 M

T B ) %bi T il @ Om TGO TWA
K QOQEG UG | E @ 3r A" &Y
4-3 E T A
31 | 30 | 29 28 27 26 25 24 23 | 22 | 21 20 19 | 18 | 17 16
E 18 E O
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E° 1 E" 0
E @igk! @xi E " J_"A @WeUngx 1D @k Qi E = @ n| éw
X

A Flash 1 A | &+ & FLASH OPTRC

A FlashSDK n3 g x| &+ & FLASH_SDKRC

A Flash boot control| & # & FLASH_BTCR{

A FlashWRP g x | &* ¢ FLASH_ WRPR{

4-4 E J_

Word Address Description
Ox1FFF 0080 T A E 3,
Ox1FFF 0084 SDK ns g x E 3t
Ox1FFF 0088 Boot control E 31
Ox1FFF 008C WRP § X E 3t
Ox1FFF 0090 30
Ox1FFF 0094 30
o 39
o 35
o 35
Ox1FFF 00FC 30

A

Fl awlv

1] g "[

Flashy vy o Ox1FFF 0080
wF e o 0x2F55 DOAA
pi D¢ ye POR/BOR/OBL_LAUNCHZ ¢ x flash information memory &% 3 E  ns Tz
w1 "~ | &+ Z option bit
31 30 29 28 27 |26 | 25 | 24 |23|22|21|20|19]|18|17] 16
~NRST_ ~IWDG ~BOR_
~ IWDG_STOP Res ~BOR_LEV[2:0] ~RDP
MODE _sw EN
R R R R R R
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15 14 13 12 11 10| 9 8 7|65 |4]|3]2 0
NRST_ IWDG BOR_
IWDG_STOP Res BOR_LEV[2:0] RDP
MODE _Sw EN
R R R R R R
Bit Name R/W Function
31 ~IWDG_STOP R IWDG_STOP ©8ir
30 ~NRST_MODE R NRST_MODE 8ir
29 Reserved - 39
28 ~IWDG_SW R IWDG_SW 88ir
27:25 ~BOR_LEV[2:0] R BOR_LEV ©sir
24 ~BOR_EN R BOR_EN B .
23:16 ~RDPJ[7:0] R RDP i
J IWDG p stop ¥A i h Hw i)
15 IWDG_STOP R 0x freeze h Hw
1Ix * W
Ox k&g
14 NRST_MODE R ;
1x GPIO |
13 Reserved - 39
Ox. 17 i
12 IWDG_SW R )
Ix 17
000x BOR i " é&m2.2vi i 6y 2.1V
001X BOR i " 6w 2.4V i 6y 2.3V
010x BOR i " é&m 2.6V i 6y 2.5V
011x BOR i " 6 2.8V i 6y 2.7V
11:9 BOR_LEV[2:0] R i i
100x BOR i " ©&wm 3.0Vi i ey 2.9V
101x BOR i " 6w 3.2V i 6y 3.1V
110x BOR i " 6w 3.4ViI i 6y 3.3V
111x BOR i " 6w 3.6V i 6y 3.5V
BOR /i
8 BOR_EN R 0x BOR j A&l
1x BOR &£ | BOR_LEV A7
OxAAYX level0, 3i R ®
7:0 RDP[7:0] R
OxAAYX levell, 31 &®
A Fl ash vBQKy" d i
Flashy vy o Ox1FFF 0084
wf e o OxFFFO O0O0F
pi 2% ye POR/BOR/OBL_LAUNCHZ @ ,x Flash information memory @ E ns 4

w6 "~ R} | &+ Z 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_END[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 - 39
27:24 ~SDK_END[3:0] R SDK_END @i
23:20 Reserved - 39
19:16 ~SDK_STRT[3:0] R SDK_STRT i
15:12 Reserved - 39
11:8 SDK_ENDJ[3:0] R SDKN: J §x1 % H MZ3iSTEP i 2 KB
7:4 Reserved - 39
3:0 SDK_STRT[3:0] R SDKNs ADs x| Y% H MZ @i STEPw 2 KB
A 6 E!'nu di (Option byte for FLASH boot control)

Flash | y o OX1FFF 0088
wFf e ¢ OxFFFF 0000

pi 2% ye POR/BOR/OBL_LAUNCH

>
H

@ ,x Flash information memory G option bytes N 3

Z@or T | e Z ©3 option bit
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res ~BOOTO | Res | Res | Res Res | Res | Res Res | Res | Res Res Res Res
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res BOOTO. | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
R
Bit Name R/W Function
31 Reserved - 39
30 ~BOOTO R BOOTO ©8ir .
29:15 Reserved - 39
BOOTO 'O Ak L WA
14 BOOTO R 0x Main flashk 0
1x SRAMk 0
13:0 Reserved - 39

A Flashéry
Flashy v o Ox1FFF 008C
wf e o OxFFOO OOFF
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pi 2% ye POR/BOR/OBL_LAUNCHZ <&@ ,x Flashinformation memory® E ns ~ Z

wier "~ R | &+ Z 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 ~WRP[7:0]
R R R R R R R R
15 14 13 12 11 10 9 8 7 6 ® 4 & 2 1 0
Res Res Res Res Res Res Res Res WRP[7:0]
R R R R R R R R
Bit Na me R/ W Functi on
3124 39 - -
236 ~WR P R WR Pggir
1% 39 - -
Oxsecto3i y]
7:0 WRP R Ixsectm3i y]
y=0-~7

4.4.2.  Flash di

# yao| FLASH CR| é% a /b E' 7 w@yi 37 EM E TORHAT
FLASH CR| &+ A @ OPTLOCKY 0 i
Qi e 17 | &+ x

1. HZz 1 FLASH IGR @ 37

2. b FLASH_OPTIK&EYR OPTKEY1=0x0819 2A3B

3. b FLASH_ _OPTIKEYR OPTKEY2=0x4C5D 6E7F

Yy M BfH2 h #H FLASHCR| é* 1 i ¥ey p Wi KEY H2 Hi O4 A
N1 Xf 1 HardFaulta A

User optione 7 A { € information flash @ E 7! Q@ T FLASH_CR| &+ & OPT-
LOCKy 37 1 @ Bj y @Haa "HA

b T.Jy LOCKy 1 OPTLOCKUCBs .y

30y Un di
E @ "HA1 M Mainflash@HA|] ~ ®&W® E 1 bi ¢ ¥

1. 1e o @ 1 ] OPTLOgK

2. s BSY1. =09 WiF | a'shk

3. b E | 8" FLASH _OPTR/ FLASH_ _SDKR/FLASH BNEBPEEEASH_ WRP
EC

4., 1y OPTSTRT

5. b Main flash §x49932320®0 A* Ag "HAC

6. MéBsy |

7. M8 EOPFI 1 1|
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vy MM E @oOL1. T hX'H E MZ ®QA page "H¢ 1 + @ ¥ FLASH OPTR
FLASH SDKR FLASH BTCR & G FLASH WRPR| &+ Wi® * E A . T5 0 \ Z
Gir 1 XH V& E @ zZns
"HI df
p BSYy | o1 A®ADE E° 3 flash information & 9+ A1 HT " Z1::9 AV A
M E | &+ "HAL Kb o+ i K Wi E O KEHCe ASO a
¢ MY av it Ax
E ©m 1 pQ@i bYW i X
A EFLASH IGR A@OBL_LAUBCHY
A pid>2¢yeoePORBOR
fi E o ©@HAT x M informationmemoryns @& E "HA1 WH | @'QQe Y
)| | &+ A e FLASH_OPTR FLASH_SDKR = FLASH_WRPR{ Ry | éer Jddiha
X!'@ 1 Jyg OBLLLAUNCHY ! F1°~ A&y -~ E o 1 &1 pva @y
:
%A ypk aWeEsxeil AAEl® Z@r o E Q 'hM §=T
r Ci.03 * oo 7
b *r. w 1 E & | &+ A
b**r. jw 1, FLASH SR| é+ WOPTVERR" 6y Jy opton]l &% AY O
A M:1 A
i BOR_LE&O0O0DwH 6
i BOR_HN & 06 BOR A C
i NRST_MQPDEIOsk4y 3L
i RDR 6 Oxefdl evel 1
i Tmjw @O " 4a1
A M3: SDKs x | SDKR_STRT[ 3:00KR_EXND][ 31: A6 0 k BVs h h

W SDK
A M: FLASH boot
i BOOTH 6 0co ™OMain AkAOMI

A M: WRP onptjivo o Om 37 o
QMg E @ipk & 7 @ | dwe T! 17 Tx
A FLASH_OPTR

A FLASH_SDKR

A FLASH_BTCR

A FLASH_WRPR

Fo=a

M
(op
o
(0]
T

T AV HCYy X7 W/ 83"

9 A7) @4 Flash 88 informationn ¢ @ ° N & H 2 A pagel A w Factory config. byte /7

Page2EGE T A3

aKT 7-31e ®OeAEAPYX

On
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A HSI
A

Flash"H 'H

' 00
Jv Qé

A LSI 32.768 kHz ©& Trimming &

&1 3 MZ G Trimming &

Page3EG&T o> T, @3 a, 23AEd&BoO
A Haios >
A A Tt Trimming J186
W "QQUEG 3, & | Page 3@ Factory config. byte @* a3 r. éA° &
45Factory config. byte organization
Page | Word Address Contents
0-3 Ox1FFF 0000-Ox1FFF OO0OF uiD
° 4-31 | OX1FFF 0010-0x1FFF 007F 39
0 Ox1FFF 0100 & OHSI8MHz ' "Oi = 3 MZ 58 Trimming 6
1 Ox1FFF 0104 € ® HSI16MHz ' "Oi * 3 MZ & Trimming 6
2 Ox1FFF 0108 & @ HSI24MHz ' 'Oi ° 3 MZ 18 Trimming
3 Ox1FFF 010C & @ HSI48MHz ' "Oi = 3 MZ @& Trimming &
4 Ox1FFF 0110 & O LSI32.768kHz ' "Oi = 3 MZ & Trimming &
5 Ox1FFF 0114 WO ts data
6 Ox1FFF 0118 O ts data
7 Ox1FFF 011C &  FLASH_TSO FLASH_TS1 FLASH_TS3| éw+ @i J &
8 Ox1FFF 0120 & @ FLASH_TS2P FLASH_TPS3| é+ @ 16
2 9 OX1FFF 0124 & O FLASH ERTPE| &+ &5 J &
10 Ox1FFF 0128 & & FLASH PRGTPE FLASH PRETPE| é+ @ J &
11 Ox1FFF 012C 3D
12 Ox1FFF 0130 30
13 Ox1FFF 0134 39
14 Ox1FFF 0138 39
15 Ox1FFF 013C 3D
16 Ox1FFF 0140 39
17~31 | Ox1FFF 0144~0x1FFF 017C 3D
0 Ox1FFF 0180 i3 > Ox55AA AA55
1 Ox1FFF 0184 i > OxAA55 55AA
2 Ox1FFF 0188 i3 > Ox55AA AA55
3 3 Ox1FFF 018C i > OxAA55 55AA
4 Ox1FFF 0190 PMU trimming bit 3 1
5 Ox1FFF 0194 PMU trimming bit 3
6 Ox1FFF 0198 PMU trimming bit 3 1
7 Ox1FFF 019C PMU trimming bit 3 1
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Page | Word Address Contents
8 Ox1FFF 01A0 39
9 Ox1FFF 01A4 39
10 Ox1FFF 01A8 CLK trimming bit 3 r.
11 Ox1FFF 01AC CLK trimming bit 3 r.
12 Ox1FFF 01BO CLK trimming bit 3 r.
13 Ox1FFF 01B4 39
14 Ox1FFF 01B8 Flash trimming 3 r
15 Ox1FFF 01BC Flash trimming 3 r
16 Ox1FFF 01CO Flash trimming 3 r
17 Ox1FFF 01C4 Flash trimming 3 r.
18 Ox1FFF 01C8 Flash trimming 3 r.
19 Ox1FFF 01CC Flash trimming 3 r.
20 Ox1FFF 01DO0 ANA IP trimming 3 r.
21 Ox1FFF 01D4 1.5/0.6V Vrefbuf 1~ 6t 8y mw15VI H 8y m 0.6V
22 Ox1FFF 01D8 2.048 V Vrefouf 1~ 6e H 84y
23 Ox1FFF 01DC 25V Vrefbuf 1~ 6¢ H 8y T
24 Ox1FFF O1EO ANA MUX trimming 3 T
25 Ox1FFF O1E4 ANA MUX trimming 3 T
26 Ox1FFF O1ES8 ANA MUX trimming 3 1,
27 Ox1FFF O1EC 39
28 Ox1FFF 01FO0 39
29 Ox1FFF 01F4 39
30 Ox1FFF O1F8 Device ID code
31 Ox1FFF O1FC 39

4.5.1. HSI_TRIMMING_FOR_USER
Flashy y 0 OX1FFF 0100(8MHz)/ OX1FFF 0104(16MHz)/ OX1FFF 0108(24MHz)/0x1FFF 010C(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
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HSI_TC_TRIMCR[3:0] HSI_ABS_TRIMCR[11:0]
R R R R R R R R R R R R R R R R
T K S X% Q M1 W° U RCCICSCR | € % M Z HSI_TC_TRIMCR[3:0] =
HSI_ABS _TRIMCR[11:0i @h X HSI ' @
4.5.2. LS| _32.768K
Flashy v 0 Ox1FFF 0110¢ 32.768 kHz(
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res LSI_TRIM[8:0]
R R R R R R R R R

1 X s§x% . QQi W 3JRCC_ICSCR| &+ MZ @iLS|_TRIM[8:0)i @h X LSI ' @& ¢

4.5.3. FLASH_EPPARAO
Flashy y o Ox1FFF 011C

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res TS1[7:0]

R R R R R R R R

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

R R R R R R R R R R R R R R R R

1 ¥ Zsx% . QQi W 3 FLASH TSO FLASH TS1 FLASH TS3| &+ 1 @h XA
GIH OH O
4.5.4. FLASH_EPPARAL

Flashy y o Ox1FFF 0120
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res TPS3[9:0]
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 Res TS2P[7:0]
R R R R R R R R

T % Zsx . QQi W UFLASH TS2P FLASH_ TPS3| &+ | @h N'A G&H H @

J
4.5.5. FLASH_EPPARAZ2
Flashy y o Ox1FFF 0124

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

R R R R R R R R R R R R R R R R

T ¥ Zsx . QQu W JVFLASH ERTPE| &+ A1 @Qh N'A @I'H H o
4.5.6. FLASH_EPPARAS

Flashy v o Ox1FFF 0128
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
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRGTPE[15:0]
R R R R R R R R R R R R R R R R

>

T X Zsx . QQu W 3 FLASH PRGTPE= FLASH PRETPE| é" A1 @Qh XA @
"HH o
4.5.7. Flash USER OTP memory bytes
9 d ) @i Flash % informationn ¢ @ ° N A Flash USER OTP memory bytes
4-6 USER OTP memory bytes organization

Page Word Address Contents
Bit[31:16]:& OT AQQ
0 00x1FFF 0280
Bit[15:0]: USER OTP MEMORY_LOCK

1 00x1FFF 0284 & 0T AQQ
2 00x1FFF 0288 & M1 AQQ

° =N =N & 1T AQQ
& S & M1 AQQ
=N =N & 1T AQQ
31 00X1FFF 02FC & M1 AQQ

Page J p informationns 1 M Pagens3 program= "Hi “Yt Mainflash[fiBZJL’A| rfn Duvy
Main flashn s G@imasserase M N3 Q| ®
h USER OTP MEMORY_LOCKjkj hN ™" At "~ i 2% ye POR/BOR/PDRI1 xh ~ 3
i M  Page Write ®b i 31
4-7 Flash USER OTP memory bytes @i 31 ' 8
USER OTP MEMORY_LOCK Write protection

X' @
OxAA55 ]
program= "H'HA x j | @

(OxAA55)e v Gy MO program > "HHA x ' @

4.6.FlashEY w3 ¢

M Flash main memory @3 i Yy 0 @i "~ 4 = X
A SDEsoftware Zds@Bdiign MeihtYy Z2n@ 371 2nf 2 KB
A " 31T eWRRi 1« Bjy w "HAegY2éUw y Giffcc ~ 37 @i w4 KB
A Option Diydw &

46.1. E TA&r o (SDK)w?3 3 ¢

31 ns 1 FLASH_SDKR| & # 1 SDKR_STRT[3:0],SDKR_END[3:0]h 61 Y% A bitMZ 2 KB
Start addressa ¢y y B o

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

End addressa 1 Y| y B o

Flash memory base address + (SDK_END[3:0]+1) x 0x800(excluded)
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E SDK_STRT[3:0]% 5"

SDK_ENDI3:0]H1 SDK 3 i G)(I)

R371 ®T"d1 1 M FLASH SDKR| & 37 He '
T hX 30N 20

Y231 @At 1+ o W A flash option byte A % SDK option @0 & %H™ A @O

®

%Hi FLASH_SDKR | &+ SEgk|j h™ At "~

A 3 'He masserasel € SDKnN 3 T4 20l v'H 7

"k € h x flash option byte A @i SDK option e oA

4.6.2. E3 ¢ (RDP)

J RDP E 1 X system reset(POR/BOR G a OBL® y) A GIRDP E-

3711 RDP31 Mainflash

b SWD@idebug Kp 1 Hi 3 J idvyajivrey

‘Hi Mainflashh 31
+ =

4-8 Main flash @i RDP 3 ' 0

E RDP E > G M* &z E’

SDK_END[3:0]Ht SDK 3 i f ® ¢ E SDK_STRT[3:0]n2 & M7

333

SDK_STRT[3:0#52 SDK_END[3:0]Z 1
M SDKn @
SDK 31 n

i D¢ ye POR/BOR/PDR & & OBL® g1 | &

@y

RDP 6 RDP 216 RDP3 ¢~ N

OxAA 0x55 Level O

(OXAA = 0x55)e v Gy M8 Level 1

n vy M3i 1. 1 Information memory i Lo program = erase "HA

Level 0: No protection

&

M main flash @i  program= “H'HAT ' & M optionbyte (Y ' @ vy MHA

Level 1: Read protection
i RDP 3 T,
W3 T 1

E option byte Y9y Me OXAA Ox55C e v ©Bi4 T |

@1 Level 1T A

level 1 read protection 1

A Main booty p T A¥WA T "E &N 2 &£ boot from main flash 1 ' @M main flash option byte

A HA
A Debug, boot from SRAMY p debug®A 1 & G Ex SRAMk 01 main flash{ j {

R¥AT | M mainflash aa’ F1 A buserron @3 f 1 A HardFault A A

ET/%: Level 1e OXAAe v y MQZ 1 b' WM®m Level 0 = OXAAZ 1 .

mass erase "HA

4-9 TO 3T 4. = E WA B

Ol

T h M main flash

K Main Flash(CPU)! n

SDK W 8 vUyb ol /

RDP 3 ¢ v Uyl

(From Non SDK K RAM!
N . (From SDK Area)
N Area)

n

Read

Write

Erase

Read

Write

Erase

Read

Write

Erase

Main flash

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No
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K Main Flash(CPU)! n
. | SDKw? vUy5ul L /
W o ROPS € 3¢ (From Non SDK vUy»ol K RAM! n
N (From SDK Area)
"N Area)
Read | Write | Erase | Read | Write | Erase | Read | Write | Erase
- j A&t Yes | Yes | Yes N/A | N/A N/A | Yes | Yes | Yes
Non SDK Area .
- Al Yes | Yes Yes Yes | Yes Yes Yes | Yes Yes
- j Al N/A N/A N/A N/A N/A N/A N/A N/A N/A
SDK Area .
- Al No No No Yes Yes Yes No No No
E’ - - Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes Yes
Factory bytes - - Yes No No Yes No No Yes No No
uiD - - Yes No No Yes No No Yes No No
F:
1. yMns A, ®,"He mass € frYas ¢é'HE SDHK
2. N/ &9 ©f E SDKne"{ &1 's:j ép SDKN=1i SDKn:j ép Yz @ 1 O
EpxTHN? Y 2MSDKn? XV
463. E_ 3¢
Flash! @ Ja 311 @zZMjy @ "HA he WRP| é+ Y%yi 2 nm4KBG 37
€ WRP{ N3 1 o 1A sector? n
E WRP®N3: wmg1, | b "H& a = "HA Z%h o FE QD ANS3 hw™ 3001,
3"He masserasel | T j At
%v 1 b d M W 37 Gns H& & = "HA | FLASH SR | &+ @ 3§ %o
€ WRPERRC h Uy
Fx 31 k M Mainflash A7
4.6.4. di 3¢
[V E T 1 X 37 9 w éMm E  G@'H& & l b
OPTKEYR| &+ ~ ) @2
4.7. Flash A H
4-10 éAA 0
AR T T 0o Q O/AHF "He 0 Ha
End of operation EOP Write EOP=1 EOPIE
Write protection WRPERR Write WRPERR=1 ERRIE
Fx @i’ 1=0D" % A% 1 Hhf {1 HardFaultg
A Flash memory i FLASH_CR| &+ G2 °
A Flash E i "HAZ®
A Flash "HA ° 32 y "QQUEM
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A "H Flashe 9 “He page erasel 'A"He sector erasel = % "He mass erasel { "HA° 32
§ ‘QQM
A M E | &G HA 32 g QQuEM

4.8.Flash L E g

4.8.1. Flash 0 LEp (FLASH_ACR)

3 r y o 0x00
t He o 0x0000 0000

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res LATENCY

RW
Bit Name R/ W Reset V Function
31 Reserv - - 39
Fl asMAMZ @M é " 8y
OXFl as"HA=@MéET H
0 LATENC| RW 0 IxFl as'HA® 1AMETd1 o%K Fl ashbA
I'H -« Q
FxXv¥1H p24 MBizHET Jw1l
48.2.Flashl L Ep (FLASH KEYR)
3" 1y y o 0x08
¢ He o 0x0000 0000
AG| éw gyl writeonlyt .+ O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
KEY[31:16]
w w w w w w w w w w w w w w w 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 oW w w w w w w w w w
Bit Name R/W Reset Value Function
i @do A & FLASH CR| &
31:0 KEY[31:0] w 326h0|# 1 X6&  Flash©E program/erase "HA
KEY1: 0x4567 0123
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Bit Name R/W Reset Value Function
KEY2: OxCDEF 89AB
4.8.3. Flash | LEp (FLASH OPTKEYR)
3 rvyao 0xoC
! He g 0x0000 0000
A®|l &+ yT write-onlyl 0
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OPTKEY[31:16]
w w w w w w w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OPTKEY[15:0]
w w w w w W | w w w w w w w w w w
Bit Name R/W Reset Value Function
i 6o IR TR Flash ©&i option |
& v 1 XB  option byte @i program/erase "HA
31:0 OPTKEY[31:0] W 326h0
KEY1: 0x0819 2A3B
KEY2: 0x4C5D 6E7F
48.4.Flash. L Ep (FLASH_SR)
3 ryo 0x10
! He o 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res BSY
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OPTV WRP
Res | Res | Res | Res | Res | Res | Res Res | Res | Res Res | Res | Res EOP
ERR ERR
RC_W1 RC_W1 RC_W1
Bit Name R/ W Reset V Functi on
3nz Reserv - - 39
B u syy
16 BSY R 0 y ~ FIl a®'HA* p yp Fl asAhiEA D
TJyt ETHAHG G & R U O |
S, gt QR
15 OPTVER| RC_ W1 0 Eoptfami mmisnlg, it Hi. 1Jy ¥y
jw @@ E 1 A a8Gué
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Bi t Name R/ W Reset V Functi on
T u |
14: 59 Reseryv - - 35
B
E programexiase 31 @WF| asshH
4 WRPERR| RC_ W1 0
eWRR 1. 14y 4
u ]l s
31 Reseryv - - 39
EFIl a%ipr ogr amHEeEGlaKk&E!. T Jy
0 EOP RC_ w1 0 b FLASH ICR+ G EOPIHEA 1 1 AA
u ]l s
485.Flash(0' L E g (FLASH_CR)
3 1 vyo 0xl14
! He g 0xC000 0000
31 30 29 | 28 27 26 25 24 | 23 | 22 | 21 | 20 19 18 17 16
OPT ERR | EOP OPT
LOCK Res | Res | OBL_LAUNCH | Res Res | Res | Res | Res | PGSTRT Res Res
LOCK IE IE STRT
RS RS RC_W1 RW | RW RW RW
15 14 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res | Res SER Res | Res Res Res | Res | Res | Res Res MER PER PG
RW RW | RW | RW
Bit Name R/ W Reset V Functi on
FLASH_CR gL OCK
TM yEf Jy EJyot FLASH_ IGR
hyw E&I A, Hza1 gy 1] runioc
31 LOCK RS FLASH |IGR
T pprogramHeH@siely
Ej &1 8 HzA, 1 yKE3Ydy' ol i
Kv ey
E LOCK
TM yET Jy EJye 1t FLASH IGR A
E & rdy hy EG&I N, Hza1 y
30 OPTLOCK RS 11 " FLASH_|GR
T pprogramHeH@siely
Ej &1 @ HzA, 1 gKESYAgtdr i
Kvdvy
2928 Reser veg - 39
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Bi t Name R/ W Reset V Functi on
A E 1
EJgHL ygA dI4 E o yKE
option byite . 71| b OPTLOgK
27 OBL_LAUN RC_Wi1 0 Ayt gji v
Ox Option bytHé& | oading
1xf1 Option byte: Ybridi mg
optiom byte
26 Reser vg - - 39
Error integyurBPpLABSHGAdBER
WRPERR Jyt b yA& 1, f1aA 9
25 ERRI E RW 0 .
OxnaAFfi
1X OA Af
End of operation interrupt ¢
EFLASH |SR @GEOR Jyit b' yA& 1,
24 EOPI E RW 0 F1AA @
OX EOR AR
1x EOR A A&l
220 Reser vg - - 35
Fl ash mai @ipmemgdHAk Ly
k0" Flash mai Bipmerngddayn 1 J
19 PGSTRT RW 0
Hi p FLASH ISR @BSsYy | «. 1|
B
18 Reser vg - - 39
Fl ashE M@k oy
gk 0" M E @i TJlHytip FLASH_S
| &~wiBsy | 1. 11 8
17 OPTSTRT RW 0
FYXEMFI ashE’ MoHI . Ts 0'HQA
128 b@ipage er aslkl W progfiHam
At Tay 0s v roowE
16: Reser veg - - 39
4 K#BSector HAr ase
Ox' OFI| a®ibector™Her ase
1 OF| a®isector "HArases
11 SER RW 0
Fx
1. SectojrhMFhaismf or mati o AT me
2.Sect oM RwmWREEN: | Ar
106 Reser vg - 3D
Mass €HAas e
2 ME R RW 0

Ox' OFI| a®imass ¢€HAase

41/382



PY32F005v " v & ¢ g

Bit Name R/ W Reset V Functi on

1X OFI| a%imass eMHAses
Fx
Ma sesr ajskeMFl ash infor maAi ol

®WRP h'Hl Mass dr alsie

Page ¢€HAase
1 PER RW 0 Ox' 'OF| a®ipage éHAase
1X OFI| a%ipage éHAase

Pr og fHAm
0 PG RW 0 Ox' OFI| a®ipr ogt™HAmM
1X "OFI| a%ipr ogiHAm

486.Flash L Ep (FLASH OPTR)

3 1 vyo 0x20
! He o 0x0000 D2AA

pi 3¢ ye POR/BOR/OBL_LAUNCHZ ¢ ,x Flashinformation memory@i E mns |~ Z G

&1 " Y | éw’ Z@Eioption 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
NRST_ IWDG BOR_
IWDG_STOP Res BOR_LEV[2:0] RDP[7:0]
MODE _Sw EN
RW RW - RW RW | RW RW RW RW
Bit Name R/W Reset Value Function
31:16 Reserved - - 35
1 IWDG p stop WA T h H+ "6
15 IWDG_STOP RW 1 0x freeze h Hw
1Ix * W
Ox k¢¥y
14 NRST_MODE RwW 1 ]
1x GPIO | 1
13 Reserved - - 39
Ox. 17 i
12 IWDG_SW RW 1
X 17
000x BOR i " é&m 2.2V i 6y 2.1V
001X BOR i " 6w 24V i 6y 2.3V
11:9 BOR_LEV[2:0] RwW 36h0 B B
010x BOR i " ©m 2.6V i ey 25V
011X BOR i " 6 2.8V i 6y 2.7V
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Bit Name R/W Reset Value Function
100x BOR i " &w 3.0Vi i 6y 2.9V
101x BOR i " &w 3.2V i 6y 3.1V
110x BOR i " 6w 3.4V i 6y 3.3V
111x BOR i " 6w 3.6V i 6y 3.5V
BOR A&i

8 BOR_EN RW 0 Ox BOR j A&l
1x BOR A&t | BOR_LEV A1
OxAAYX level0, 3i fn®

7:0 RDP[7:0] RW 8HAA

OxAAYX level1, 3i &®

4.8.7.Flash SDK j y L E§ (FLASH_SDKR)

3 1 vyo 0x24

! e o 0x0000 O00F

pi 3¢ ye POR/BOR/OBL_LAUNCHZ ¢ ,x Flash information memory @i E ns Z 183
61 " Y | éw’ Z@Eioption 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 SDK_ENDI[3:0] Res Res Res Res SDK_STRT[3:0]
RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:12 Reserved - - 35
11:8 SDK_ENDI[3:0] RW 486h0 SDKN3 J sx1 % y MZGISTEP® 2KB
74 Reserved - - 39
3:0 SDK_STRTI[3:0] RW 4&F SDKNns ADs x 1 % y MZ 5§ STEP w 2 KB
4.8.8. Flash boot control (FLASH_BTCR)
3y vyo 0x28
¢« yOx 0000 0000
pi D% ye POR/BOR/OBL_LAUNCH{ @@ ,x Flash information memory 9% option bytes n 3
Zw6 © | &+ ZEioption 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 & 2 1 0
Res | BOOTO. | Res Res Res Res Res Res Res Res Res Res Res Res Res Res
RW
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Bit Name R/W Reset Value Function
31:15 Reserved - - 35
BOOTO 'O Ak L WA
14 BOOTO RW 0 0x Main flashk 0
1x SRAMK 0
13:0 Reserved - - 35

4.8.9. Flash WRP| y L E§ (FLASH_WRPR)

3 1 vyo 0x2C
t He o 0x0000 OOFF

pi 3¢ ye POR/BOR/OBL_LAUNCHZ ¢ ,x Flashinformation memory®i E ns |~ Z G
&1 " Y | éw’ Z@ioption 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
Bit Na me R/ W Reset V Function
318 Reserve - - 395
Oxsecto3di y]
7:0 WR P RW 8FF Ixsectm3il y]
y=0~7
4.8.10. Flashn+' Q 1L Ep (FLASH_STCR)
3 1 yo 0x90
t He o 0x0000 6400
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SLEEP_TIME[7:0] Res Res Res Res Res Res Res SLEEP_EN
RwW RW RW RW RW RW RW RW RwW
Bit Na me R/ W| Reset Functi on
3116 Reserve - - 39
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Bit Na me R/ W| Reset \ Functi on

Fl ashH Q9 HS | _ TH) NEi Qv
EVAH OLSGda LSHI w &7 Upo w

Ar &1 ofFr | éevwglieko pLSEG
LSEBYAH H A& 11
EA 11 H Y%&AMIH HdW- Q Fl alsh
158 SLEEP _TI RW 916 4 x> " THOEHH KV Y
ths1 _1%mM SLEEP_TI ME
F:
ths1 _1vH S| _ 1080 N Y
W 3 Fl aisithgg® | 6% w2z h&o h
wO0Xx28
71 Reserve - - 39

FI asH WA &l
0 SLEEP_EN RW 0 1x Fl as h A&l
Ox FIl ashr

4.8.11. Flash TSOL E g (FLASH_TSO)

3" 1y y o 0x100
t He o 0x0000 003C
31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

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

Res Res Res Res Res Res Res Res TSO

RW RW RW RW RW RW RW RW

Bit Name R/W Reset Value Function
31:8 Reserved - - 39
T . & @p informatonn’ Z§ x @QI T 3
7:0 TSO RwW 86h3C|MZIl &% 1 @h XA ©WH H @& J
3ép Flash@b i 5 x X OxLFFF011C

48.12.Flash TS1L Eg (FLASH_TS1)

3 1y v o 0x104
! He o 0x0000 0090
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31 30 29 28 27 26 25 24 28 22 21 20 19 18 17 16

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

15 14 13 12 11 10 9

Res Res Res Res Res Res Res Res

RW RW RW RW RW RW RW RW

Bit Name R/W Reset Value Function
31:8 Reserved - - 39
T . & @p informatonn” Z§ x @WQQI 7 3
7:0 TS1 RW 76h90|MZ| &% @h NA GFH H @& J
3é&p Flash@ib i g x X OxLFFF011C

4.8.13.Flash TS2P L E 5 (FLASH_TS2P)

3 r yo 0x108

! He o 0x0000 003C
31 30 29 28 27 26 25 24 23 22 21 20

19 18 17 16

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

15 14 13 12 11 10 9 8 7 6 5 4
Res TS2P

Res Res Res Res Res Res Res

RW RW RW RW RW RW RW RW

Bi t Na me R/ W Reset V Function

318 Reserve - - 3D

T dopinfor matZigegmQQ " 3
7:0 TS2P RW 8M3 C MZ| é%1 @Qh XA @GIH H @ J
3ép Fl aithi sxnx Ox1FFF 0120

4.8.14. Flash TPS3L E 5 (FLASH_TPS3)

3" 1y yo 0xl0C
t He o 0x0000 0240

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res 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 TPS3
RW RW RW RW RW RW RW RW RwW RW
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Bit Name R/W Reset Value Function
31:10 Reserved - - 39
T . & Qp informationn” Z 5 x Q1 T
9:0 TPS3 RW 106h24MZ| év 1 @h XA ©FH H ©&
3ép Flash@b i 5 x 5 x OxLFFF 0120

4.8.15. Flash TS3L E 5 (FLASH_TS3)

3y yo 0x110

! He o 0x0000 003C
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

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

Res Res Res Res Res Res Res Res TS3

RW RW RW RW RW RW RW RW

Bit Name R/W Reset Value Function
31:8 Reserved - - 35
T . & @p informatonn’ Z§ x @WQQI T 3
7:0 TS3 RW 86h3C|MZI &+ @QhNA GIH H @i J
3é&p Flash@ih i § x 5j X OXLFFF 011C

4.8.16. Flash &, a ERASERB TPE L E 5 (FLASH_ERTPE)

3 rvyo 0x114
! He o 0x0000 6D60

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERTPE
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RwW RwW
Bit Name R/ W Reset V Function
3116 Reser vg - - 39
dopinfor matZigegmQQ = 3
15 ERTPE RW 1@ D60 MZI| é% 1 @h XA WH H ©8
3ép Fl aihi sxnx Ox1FFF 0124
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4.8.17. Flash PROGRAM TPE L E 5 (FLASH_PRGTPE)

3 1y yo 0xliC
t He o 0x0000 1F40

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res 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
Bi t Na me R/ W| Reset \ Function
3116 Reserve - - 39
gopinfor matZiggEQQ ~ <
1% PRGTPE RW 1 &dF4 0 MZ!éHl&bN% GEH OH o
3é6p Fl a®ithi sxnx Ox1FFF 0128
4.8.18. Flash PRE-PROGRAM TPE L E 5 (FLASH_PRETPE)
3 1 yo 0x120
! He o 0x0000 0640
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res 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
Bi t Na me R/ W| Reset \ Function
3114 Reserve - - 3D
T dopinfor matZigegmQQ "~ 3
130 PRETPE RW (1460640 MZ| é%1 @Qh XA @GIH H @ J
3ép Fl aithi sxnx Ox1FFF 0128
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5.1.

I o

PWR - |}

51.1.- | §

o PWRB

VCCA domain
VCCA gg g
% QO
Ve Ao¢ "
VSSA
Sen
VCCA §§§
cmP g
VSSA| OPAPGA 8
VREFBUF
HSLOM
vccﬁ
vss VCCD domain
= S
PMU 29
VCCD | PORPDRBORPVD =
FLASH 3
vssp| Hsl 3
Lsesl VDDD domain
vcen VDDD 1 1
vssp| PO
SRAM leJ
l— Core
Digital peripherals
veen Ceq 10 CTRL I
S5 9 IWDG
vssp) Flash K] LPTIMER Wl
VCCIO domain
Velels) 5;5
vssio| 10 10 predriver T
g 5130t g,
513201 g
4 ! - e v
1 Vee 1.9~55V 2010w®YA0ED 01 TED We mY ~ WOD
K WOWe & D ¢ ADCI COMPI Vrersur® OPAZ | [ s
2 Vcea 1.9~55V
272 Vec PAD
ne WOWe €Dd¢e PMUI Flash="H {1 [ 5%2 Vce
3 Vcep 1.9~55V
PAD
4 Vccio 1.9~55V N 10é>d1 [ 553 Vcc PAD
[ s22 VR . | wb> Ay 3 p) SRAMé&é > E
5 Voop 1.2V(E 3 8) MR&D HI . 12V E JStop®wWAHI i Q 1 J1!
@' MR@& G LPR/DLPRE 3
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b3

R2da

3Ada vy

MRe Main regulator p » a* W "5 H3I'YTA
A LPRe Low power regulatorl p Stop¥#Ai | wé& ™ HI

5
A DLPRe Deep low power regulator{ Deep stop®#®Ai | ®& wH1 & b

WAl MR3YTAI . 12Vds1 LPRKr

~

p StopwAI1 '+ 1" hx MR& LPR& > p Deep_stop WA

5.1.3.n =

Ppe NP

“"hebdida, hx
A b 1x 67, h

MR 98]

REZO 12VI M1 H Q@ p WO ©&48 MHz

I

A . b 2xHI &, §
E®E"Y Al%: Stop/Deep_stop®WAHI ¢ 51 h = b

52. PWR = |20

521.s:=1

Y dn

1 T4

H (POR)i -t H (PDR) P! H (BOR)

‘0

t * DLPRE& D>

0

POR/PDR¥e | ®Y AOEi D=7 d2¢ y WepRIWAeI

" POR/PDRVY 1 h N~ BORe Brown out reset(

E BOR
5-2

¢ A'HI BOR®E 6! @ E- oL "s

vee 4

VBORRS

VBORF8

VBORR7

VBORR6

VBORRS

VBORR4 -

VBORR3

———————————————————————————————————————————————————————————— VBORF7

VBORF6

VBORF5

VBORF4

VBORR2

VBORR1

VBORF3

-\ VBORF2

VPOR

VBORF1

—————— -\ VPDR

tRSTTEMP

A4

Reset with BOR off:

tRSTTEMPO« >

Reset with BOR on
(VBORS VBOR1)

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

3YTA

g 52POR/ PDR/ BBOR
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522.HJ4" zp] =g aPVDB

' AYd2asdwepPvDlwWe! @17 54 VvCCa 0 5 4 ¢! | &+ l E VCC 224
H: PVD©Es 4 e Hye 1~ Z T8 4 %o ) i~ EXTI@iline 16,n " 2" EXTlline16i "
i~ J,E Vcci " PvDuiis 4 e da vec H PvD@ L e @i 1 AApaAOny

2AT A Q@ J OB shutdowny N

PVD output

g 53 PVDS

PVDH ¢ O " x
RCC BDCR.PVDSEL| é+# "™OPVDs { H@H ¢ Aw PCLKI ARLSC H ¢ J®b
T 00X
A 'OLSC'H @i x

v 1 RCC_BDCR.LSCOEN=11 £ H H y
v J RCC_BDCR.LSCOSELI "OH H
v
v

Al  O@iH 'H & LSIx RCC_CSR.LSIONy LSEXx RCC_BDCR.LSEONZ
Mé&H H Mhe LSl RCC_CSR.LSIRDYy LSEx RCC_BDCR.LSERDYZ
A b &£ - Le PWRCR2FLTENZ 1 . H ¢ 0 "0 LSI/LSC
A H OWPCLKHI b* J PWR CR2FLTENI _ « LKy hj "~ 1 j & "HA
A H OmLSCHI ' @& «Li § ' @j A& - L
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5.3. PWRynd+4a
"6i1YdApvArGad0vygear W WA E CPUj
JVH 1 & WA

531.5nA4 % aKA

HYdp* W  wAev 1 ® 391 HI &dwAY

YATAH Q!

A Sleepmodex CPUH K & NVICI SysTickM TAZ1 v ' @ JwmTAWA ¢4 E Al
0 TAGMWe ! pWeTAJ o w we

A Stopmodex LPR/IMRE& 21 ¥Ai SRAM=| &+ @iy k 3°Y1 HSIK

A Deep_stop mode: DLPR € 21 ¥WAi H & = Stop WA a1 Y Gi, H

GPIO= NRST! @, Deep_stop ¥A

p Stop¥WA1 LSI= LSE' @3 YT A1 LPTIMM! @3'YTA wy

WAT R We GIT Al 1

viEid
p Stop®Ai 1 MZ@VR™6'!'+ Ti 1 & MR&a LPR&> E LPR&DHI YAl G2
z Hi Ho H WESYMREDEY 1Al & 21 Hot " Av Qo o {1
%u 1 * W OwWAT ! Q@ i A| HiI &y
A Hv 4 H :
A M:j Er gl 1 wEYv H
52 Hi & WA AR
y Q Voltage regulator
4 3 d y "_ l 'Q " E5
MR LPR DLPR
WFI or Return B
Sleep Y Ma A )
from ISR W CPUH y Bi MTHH
(sleep-now or . Acsk H H
Ae s H ¢0=@&%9
sleep-on-exit) | WFE e T _
SLEEPDEEP bit
1. WFI
YM Jw
2. Return 3'Y HSIW Y
B8 EXTI .
from ISR RV LSl = LSE! ™OAaa . .
Stop ve EXTII & /A /A H
3. WFE ' HY
H J Z
F: V4 H J TmWe BH K
IWDG NRST
AT HSI 8MwH
o
SLEEPDEEP bit |y M J g
3Y
1. WFI 085 EXTI
el
Deep stop 2. Return ve EXTI| & HSI/LSIILSE K, H H A
from ISR LI 4
A
3. WFE NRST
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y Q . Voltage regulator
4 3 o v ". | 'Q uE3

MR LPR DLPR

F: V1 H

/At HSIBM % H

¢

Fix 1 J VRGE & w MRWA 1 ¢ T 3 sleep WA
532.P s 4&ai vn/

53R T AwAT o [ (D

Stop Deep Stop
v 5> | Sleep
s | " y AR s | : y ARA
CPU Y - - = - -
Flash memory Y Y -a2p . a2 -
SRAM Y Qv 38 a4 - a4 .
Brown-out reset
Y Y (0] O o o
(BOR)
HSI o] o] - = - -
LSl o] o] O - - -
LSE o] o] O - - -
LSE Clock Security
o] o] o O - -
System (CSS)
USART1 o] o] - - - -
12C (0] (0] - - - -
SPI1 o] (0] - - - -
ADC (0] (0] - - - -
PVD o] o] - -
COMP1/COMP2 O o] o (o] - -
Temperature sen-
O (0] - - - -
sor
Tim-
O (0] - - - -
ers(TIM1/TIM14)
LPTIM O O - -
IWDG o] o] - -
SysTick timer (0] (0] - - - -
CRC o (0] - = - -
GPIOs o o o o o o
F1. Y=Yes(& )pO=0Optional( w 1! @ T A& )Y-=Notavailable
1+ =

F2. Flashj i1t HqiH ®é1 oHI &76
F3. SRAM@H ' @ Addaw
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F4. SRAMj i 21 HaH ©&1 JoHI &6

5.3.3.Sleep 4 a

53.3.1. d Sleep * a
"E  WFI(wait for interrupt)d a WFE(wait for event)'Yry1 3 Sleep¥®A n "3 Cortex MO+
A4 i | &% BBSLEEPONEXITH | ®b Y ! @ 3 ~ WADE
Sleep-now:h * SLEEPONEXITHT O ., "E WFI&G & WFE® 1 Yo 3 ~ %A
Sleep-on-exith * SLEEPONEXITHT L1, E . HUX1A A ISRHI 3 ~ WA

> >

+

p- "~ WAL AOEIIOAl L  WA3Y awmwmi' b

5.3.3.2. , Sleep 4 a
b1 WFl 3 ~ %A1 NVICe Z@Ey Mv A Al @HYAx ~ WA,
b 1T WFE 3 "WAI E A 1Al HILYaA | > "®wWA o " 1!aQ Qi AAf 1 X
A v AAAEI| éw [l XAE Cortex MO+%iSEVONPENDY EY dx WFE, @ AA'E
Hi v AA%O0H 0 |
A Jv dan EXTI Uuw TWA ECPUX WFE, 9/1AE Hijol] v aA

%00 Y WALO~ @, H | Xh=dpaA > 4 H
54S| eepw

Sleep-now Y

WFI& & WFEI X h X
VA A - SLEEPDEEP =0 X h
- SLEEPONEXIT =0
) b* WFI G~ WA AAT x A A
AA ) o
b WFE Ru1 ~ WA AAT Xo T
e A n

5-5S| eeme x i t

Sleep-on-exit Y
. WFIl X h X
VA A .
SLEEPDEEP =0 X h SLEEPONEXIT =1
. AA AA
e A n

5.3.4. Stop/Deep_stop 4 a

Stop WA T 9572 Cortex-MO+0%tigy ~ ~ @3 Mv H @i | | VRI @ J& MRA G LPRE& 3
P WAT I HSI W | SRAM=| éw gkJ223'Y" 61 LSI LSE LPTIM IWDG'! *+ T
AT« TAi Hl &, = ° RCC M3'YTAI Twm VDDD?® GIQE ¥e GiH VR
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Deep_stop WA' DLPR&21 WAiT H U = Stop®wWA a. H Y G, H GPIOI
NRST! @, Deep_stop WA

p Stop¥WAT | AGEEIO AGIY * W wA a@' b

Fxn = StopwA * QU4 H W HSI

5.3.4.1. d Stop /Deep_stop 4 a

R £ H Stop WA G &1 ! @ 4 PWR_CR1.VR_MODE| 0 Vj

Stop/Deep_stop #A
| x Deep_stop ®A o w PWR_CR1.VR_MODE J 2 6b1 "'O' DLPRE& 2 @i Stop WA

b** p Flash @'H" "HA 1, Stop WA @ JVh a 1~ &¢n J e
FLASH SR| é* @iBSYy, AE T ¢ TH&'H ~ "HAC
b APBO4 i GI'HA* p | . Stop¥A JCGh a4 1 APB N

5.3.4.2. _, Stop/Deep_stop * &

E AA&a, ' T . Stop¥wA Hi HSI8M "OAWRM A H O
p Stop¥WA1 b* VRIZ: LPRT &1, % stopWA, & v @

p StopWA1 b VRIZ: MRTO1 32 Lssédhzi He H h N
Deep_stop ¥A ,| & % Stop¥WAH1 H Y @, H

5-6St op / Deep_stop mode

a o8f

Stop mode Y

WFI(wait for interrupt) & & WFEgs wait for eventZ 1 X h

- D
1" PWR_CR1©VR_MODEy 1 "OVRTAAAYX MR/LPR/DLPR
2" PWR_CR1© FLS_SLPTIME J Flash@i, H

- Jy Cortex MO+t&: SLEEPDEEP

&
>
p
Q

H1 O sy &1 VStopwAELYN X1 Y2AATE

mAEY Al Gwpo! Tz 1 1 I 0w DEs, x 0K RAWeDH

H 1 RCC_CFGR| &+ @HPRE %0

w VHI & WAL AG EXTI JiE%Oy € EXTI_PRI] &+ 7 "A®Y G A %0

OHSIAmMA H 1 ®mA~" g H 1 p Jstop®WA 1 M1 H Z 4w "OHSI

b At WFl 2 Stop/Deep_stop ¥A x
- Y M 18 A AWAGGEEXTI <

AA b At WFE < Stop/Deep_stop %A X
- Y M 18 T WAGEEXTI <
- CPUSEVONPENDY J y &' i 9 A %0y
LDO" "QusfH
o A& HSI o H
Flasho H
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535. y11Q v

p* W wWAiT 1 M4 H G ' g SYSCLK, HCLK, PCLKZ ' @ Sl e s H
P O a@ 11 p WA 1 Hv o oo
536.v Q 0
p* W wWAI ! @pyMH y BbpAv é Un @IAHB'H ¢ HCLK{ = APBH ¢ PCLKZ 1
@ HiI &
R £ Hp "~ WAGH &1 v DEH @QpE WFIaa WFE'Yrpe V¢
5.4. PWRL Ep
v oG erl @ half-word & & word
541.PWRO L E 6 1(PWR_CR1)
Address offset: 0x00
Reset value: 0x0000 2000(reset by POR)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. Res. Res. Res. Res. Res. Res. Res. Res. HSION_CTRL Res. Res. Res. Res. Res. Res.
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
VR_MODE[1:0] FLS_SLP- Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res.
TIME[1:0]
RW RW RW RW
Bit Name R/W Reset Value Function
31:23 Reserved - - 39
X stop¥Ao Hi HSIA H i
22 HSION_CTRL | RW 16b0 |0:vé& MRreadye & HSI
1X ¢ HN o & HSI
21:16 Reserved - - 39
Low power regulator
00X MR #A
15:14 VR_MODE[1:0] 0 01x LPR A
11x DLPR %A
TE X reserveds. T 'O MRWA
Stop¥Ao, 'Hz a1 p HSIMho | g Flash"™HA’
13:12 FLS_SLPTIME | RW 2®10 Ve
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2y b00: 5us
2y b01: 2us
2y b10: 3us
2y bl11: Ous
FXE | &% Jw2ybllHt "o ©of x SRAM
"E Y21 &4 Flash XhY23 pe "E Y2oj
hp 3usj Flash
11:0 Reserved - 39
542.PWRU0O L E 6 2 (PWR_CR2)
Address offset: 0x04
Reset value: 0x0000 0500(reset by POR)
31 30 29 28 27 | 26 | 25 24 23 22 | 21 | 20 | 19 | 18 | 17 16
Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res.
15 14 13 12 1 | 10 9 8 7 6 5 4 3 2 1 0
Res. Res. Res. Res. FLT_TIME FLTEN PVD_OUT_SEL PVDT Res. Res. Res. PVDE
RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:12 Reserved - - 39
QE - LH A
110x «~ L'H 2z 4 w 30.7mse 1024 A LSI/ILSEH
101x ~ L'H 2z 1 w 3.8mse 128 A LSIILSE'H
100x « L'H 2 41 mw 1.92mse 64 A LSIILSEH
11:9 FLT_TIME RwW 3010
011x ~ L'H 2 41 m 480use 16 A LSIILSEH
010x « L'H 2z 1 w 120use 4 A LSIILSE'H
001x ~ L'H 2z 4 w 60use 2A LSIILSEH
000X « L'H 2 1 1 30use 1A LSIILSE'H
QE. L1 i & i
8 FLTEN RW 1 ox B
1x Al
7 PVD_OUT SEL | RW 0 PVD "QE i
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Ox % " QE" 1 "OWOPVD OUT . 1| 4 -~
Ls ap

1x WO pvd outd a g = < L

2ai "rFrsd Ge7 ~5 4 & Z¥ n 01VC

000: VPVDO (around 2.2V)
001: VPVD1 (around 2.4V)

010: VPVD2 (around 2.6V)

6:4 PVDT[2:0] RW 3d000 011: VPVD3 (around 2.8 V)
100: VPVD4 (around 3.0V)
101: VPVDS5 (around 3.2V)
110: VPVD6 (around 3.4V)
111x VPVD7 (around 3.6V
31 Reserved - - 39
das 4 A&y
Ox2asdj &
0 PVDE RW 0 1x 29, 4
b* SYSCFG_CFG2.PVD LOCK=1, PVDE 31
EQEMA® a1 37 €& vy
543.PWR- L Epg (PWR_SR)
Address offset: 0x14
Reset value: 0x0000 0000(reset by POR)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. Res. Res. Res. Res. Res. Res. Res. 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. PVDO Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res.
R
Bit Name R/W Reset Value Function
31:12 Reserved - - 39
PVDs 4 4
11 PVDO R 0x Vcc PVD O 6
1Xx VecH: PVD "Oivs 6
10:0 Reserved - - 39
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6.t Hj Q 0 o RCCP

6.1. RCC 1 K

We HGbiT I T ¥
F1 M4 H =41 ¢ey
F1RAWeH =¢y
F1H i 3N

> >» >

6.2.RCC! H
Y dn bYe Yyt T X208y ey
621.: |t H
D0¢ y HA®| é+ v yerp@i ™ N iF1X

A i i 2% ye POR/PDRZ
A A% ye BORZ

6.22.4 41 H

Jd ey He <!éHJ&HUé| P’e!éHleU%Otj!é”ljh WER!

Efl1 @i " THULFI1d4¥ X

A NRST 10 @ y

A " A" iy (WDG)

A SYSRESETREQ Tt §y

A AT E  (option byte)# § ¢ OBLZ

>

D¢ # ye POR/PDR BORC(
s7 RCCCSR| év @k g% H1 ! @ . &Hgo

6.2.2.1. NRST N 1 (external reset)

option byte(NRST_MODE 4 )& 1 NRST1 0! @ 187 ¥WAegvwvy Jv Flash
E Ix
A vy
P ¥WAIT 1 p NRST10i y MOQ@EE y3N e g 1 HT1 QA f1 O yp
NRST 10 j

R J¥AT | GPIOBIPCOI T n o
MNRST 10 ®-0. I N 3 NRSTwn » 40uskKy1 N> Ky@zNN -
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A GPIO
p WAIT 1 10! @1 A% WIGPIOI o PCO 10i @ y1 T n® YA®yE R YAy
F110 Xhjie " 10i

VCC
R 40us filter
ﬂ»l:] + Filter >
IWDG rstn ——>] Sysrstn
A Software rst——» & ——»
PORPDR rsti—>
BORrstn —
»| HSI10M OBL rsth —
g 6-1l¥ygyd Vpg
6.222.1 ¥t H
p” N~ i g IWDGL b
T4 H
'y ARMMO+oia A= v yi | &+ BESYSRESETREQHY ! ! h X TvU y
dity
T J FLASH_CR.OBL_LAUNCH=1 1 E vy, xako E WKt
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6.3. RCCQ
6.3.1.Q |
6.3.1.1. ‘Q (HSE)

A v H + PAA
A Ev H 3N/E H PAds A 108 VA Yh PA4™ BAw GPIO £t

63.1.2.v y Q LSE

LSEO YT A 32768kHzuH v 0y d " EmRbhHH daTHRHI T wé

AHI Ghd ©EH ¢

LSE 0 y pt ¥si | &+ (RCCBDCR) @i LSEON gk 0= , 0O 7! @

LSE_DRIVERJ[1:0]

pt ¥s3i | & (RCC_BDCR) GWiLSERDY"Y" LSED y feMh pko 31~ Ay
T4 101 LSEH 3N ¢ ®. I b'pH AAl &~ B FdoAAN

6.3.13.Y Q |o LSEbypassp
n AWA o0 & A 32768kHz '@ H ¢ ! @ dpt ¥si | ew
(RCC_BDCR) @i LSEBYP = LSEONY! O AWA ©T® 50 % M %G H 3No
OSC32 INAO 1 a H3 0OSC32 OUTA D v

6.3.1.4. ] Q  HSI
n H 1 AmYAdvVI H @y ¢ HSI'H ¢ @O @ 8MHzi ' @ T O
16 MHz1 24 MHz 1 48 MHz

6.3.15J 4y Q LSI
7 H H 1 ARIWDG> LPTIM@H 1| @3 A AH ‘HogM 4 H H A0 '
p 32.768 kHz
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HSI' High-speed internal clock
LSI' Low-speed internal clock
HSE High-speed external clock
LSE' Low-speed external clock
LSIRC to IWDG{>
32.768kHz
SC32_OUT LSE
[PSCSZ IN Clock
detector To AHB bus, core, memory
AHB | CLK Cortex f ing clock .
L | presc FCLK Cortex free-running clocl >
LSE /1 2..512 To Cortex system timer(>
LSI
HSE
APB )
PCLK  To APB periphrals
— PRESC >
0 MCO 1128 SYSCLK 124816
s PCLF\
HSIRC LSE to LPTIM
48/24/16/8MHz LSl —
PCLK
to COMP
LSG
HSIDIV cLl
LSE to ADC
HSH——
—FA4 HSE | |syscLK
LS| If(APB prescaler=1) x1,
HSISYS else x2
TIM_PCLK
g 6244 H J_g
6.33.Q f Y4 (LSECSS)

H Guvi! @ Twg B YW i1 LSE@koa o H 41T A E A LSE
w9 H s41 T w

b' p LSEi AXH I LSER s O 1 H T N TIMle A h H+ T o8 U
M1 Xf 1 A A Clock Security System Interrupte CSSIZ = T I B MCU "H
A CSSI i~ Cortex-M0+5%i NMIe Non-maskable interruptl

F: f CSS A& 1 Xhb' LSEH I 8hf1 CSSAAI Xs DF1 A NMI NMI N
j AE 1+~ cssaAY y | t %1 p NMI B NnY 2 A0 JH AA| éw
¢ RCC_CICR{ @icsSsSCyr | CSsaA

b' LSE " i da i@ AMAH 1 H NMz M4 H s 0° Q LSh a Hw LSE

62/382



PY32F005v " v & ¢ g

6.34. . Q

- A¥X—1Z11 ~ BOM& 1 @3 v G 9 YAwé H 1T o Hi b

MCO3Neg X° GPIO®@® 1 1 T hXxH . 11
61 ., H O

Q | Mco® a9 |
HSI u
SYSCLK Yy

HSE u

LSE Y

LSI Y

FYX EMMCOH ¢ Q1 @3 'OGPIOAFI i mMCOG D 11 MCO! { hfi o 1
A 41 H

6.35.Q |

333

Oy 28 T 34 fMt Mt Mg H Oeb HSI LSIMZ @ ', N NN b %I
Q41 yv TAy:.@wp n PRo @ ap M ' @ N >

M'H NI ngis 6 T xpv4v yUal wpHI VOhHYy Ha@y H 154
AN boa Ti 7 H > vQ xahNLO> "~ O @&

6.3.5.1. HSI
A H {

9 SNT 9 H 0GE%' | MYy mbAH %Il w %' 214 ¢ B

©' LSE3N A re ®WHSIH QQ 1o!'Mjg H +Q 4 1 LSE®E 4y
eppm A1 1 At @a ' LhH X! MH ¢ i ymif T O
y3da WG ' 3T
HSI vz & M% ®B6bT > 51 h'HY? A
TI1SEL3: 0]
TIMLY TIML4
GPICH——
MCEo——— e

g 63 ' 4 mTIMIAQ WA

Timer 13/ Timer 14 &} J,°Q I @i GPIOG G Y Ay @iH
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M: PH @@ O f TIM13_TISEL/TIM14_TISEL @ TIISEL[3:0]l é % h N©® Ta 24 O
b1 A” X

1. TI M13/ TI MIL4 GPI O

2. TIM13/ TI ML4 MC@Microcontroller c¢clock output

A H >
fisd  HSI'H aw AAL T 1IN T i 5 H > vQ xahNLH
N G
MCO multiplexer i LSE TIM13/TIM14 188 3°Q 1 T3 @i § 4wl HS|
e MU i1 HSIZ JRMAIH 02 Mp AbALSE3NGEwp-Q BEHSIH A Qb
QT @& M H v Quiy
G X .17 vid HEILSE dyeppmli ¢! f@ a®@ '"hpy H o 'ato
MH ¢ > 1@ §rrTY ooy 24 e 't N
HSIO %  Om B8 Al G | éwoy

hXx ~ @ sSnéT’~ MEY e %bi1 HSILSE @i%' {x . Y+ GhmbAH O ' @

- 4 > °

%' L L %' Ly o' B
6.3.5.2. LSI
mHSI “ i LSI@H ' Ghe s Oy TT 3zl fGEEedFd N OLSIEH T T T
'TOT 2z GEHSIT > 1> A| mHSI

LSI@h ~ T 1 LSI® | = TIM13/TIM14GE 3,°Q
SNi ot KETT M " G 08 " %y T MY b 7Y I " VY T L = B S IR ')

- B
6.4.RCCL E g

We @Bl 6+ ! @7 word(32 y) half-worde 16§ { = bytes 84

641.RCCQ 0 L EgaRCC_CRP

3" 1 vy 0 0x00
! He o 0x0000 0100
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res HSEON Res Res
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HSI
Res Res HSIDIV[2:0] Res HSION Res Res Res Res Res Res Res Res
RDY
RW R RW
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Bit Name

R/W

Reset Value

Function

31:19 Reserved

18 HSEON RW 0 0x | HSEH

1x 10 B HSEH

17:14 Reserved - - 3D

HSIH © v7Q

Ti Ry Hh HSI@ vQu i1 HSISYSH

000y 1
001X 2

010x 4

13:11 HSIDIV[2:0] RW 3d0

011x 8

100x 16
101y 32
110x 64
111x 128

HSI'H ~ t %0

Tldy HSI OSC M h HE ®E HSION=1'H¢
@
10 HSIRDY

Ox HSIOSC = &" ¢ By
1 HSIOSC “ ¢ B™

E HSION | @ HSIRDYN o "l H

9 Reserved - - 35

HSI'H A& y 7' @iy= | H
E stop®WAHI . 71 | g1 y B HSI
“i1da i1 AMIH ¢ CE

E HSI stop ¥

8 HSION RW 1

A
Ox HSI r
1x HSI £ A

7:0 Reserved - - 35

6.42.RCCJ] Q

[

L E g a RCC_ICSCRp

3" 1 vy o 0x04
t He o OxO0FF 10FF,
30

POR/BOR ¢

27

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

Res Res Res Res LSI_TRIM[8:0] Res | HSI_FS_CR[1:0]

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

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

HSI_TC_TRIMCRI[3:0] HSI_ABS_TRIM[12:0]
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RW

RW RW RW

RW

RW RW RW

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

| &+

1. HSI_FS_CR HSI_TC_TRIMCR

FY x

2. ABBEK Je i

HSI_ABS_TRIMCR a'H |
N2 6 A HSI

Bit

Name

R/W

Reset Value

Function

31:28

Reserved

39

27:19

LSI_TRIM

RW

9hFF

noH H ' Q >t H H @
32.768 kHz
i20%Ad ThH 03U 3 | &% a1 hX LS
=h @b
> &3ép Flash@Eb i 5 x X
32.768 kHz> = &5 x X Ox1FFF 0110
T M | &1 8 w1 Ywe” 7 1 AELS
@ ' we” 741 0.2%

18

Reserved

39

17:16

HSI_FS_CR

RwW

200

HSI ' "Ox

00: 8 MHz

01: 16 MHz

10: 24 MHz

11: 48 MHz

TE:8MHz

XK ‘08MHz pvAdvyar Ta”
Q& 8 MHz

“A ' Ho a H™ A ' MZ 88 trim

15:12

HSI_TC_TRIMCR

RW

48

HSIH Oyv'Q ~ 8
i D0 171  HSIBMMZ @8 trimming
T . & @p informatonn’ Z§ x @QQI
2 | @41 hXNHSI=h | "0 @b
3é&p Flash@ih i g x 7 X
48MHz> ~ B8 {5 x X OXLFFF 010C
24MHz> = 6é ®s x X Ox1FFF 0108
16MHz> ~ &8 &5 x X OXLFFF 0104
8MHz> ~ 6é ®s x X Ox1IFFF 0100
b 1 &n 3w B D @ BwA06I N
| &+ Q6

11:0

HSI_ABS_TRIMCR

RwW

124200

HSIH '>  ©
i D0 171  HSIBMMZ @& trimming 6
T . & @p informatonn” Z§ x WQQI

v | v hXNHSIzh | B

3é&p Flash@ih i s x ;] X
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Bit Name R/W Reset Value Function
48MHz> = ©& &5 x X OXLFFF 010C
24MHz> = 6é& Os x x Ox1FFF 0108
16MHz> ~ 6é Os x x Ox1FFF 0104
8MHz> = 6é& s x x Ox1FFF 0100
b | & 3y B O Oma081 1
W | en QO Ywe” T 1, HSIGE = 'w
e” 1 0.1%
HSI_ABS TRIMCR [11:8:N H | HSI_ABS_TRIMCR
[7014 4§ p trimH b4i 1 by Hjw
w4 Y
6.4.3.RCCQ 1L Ep a RCC_CFGRpB
3" 1 vy o 0x08
! He o 0x0000 0000
31 30 |29 |28 |27 26 25 24 23 22 21 20 19 18 17 16
Res MCOPRE[2:0] Res MCOSEL[2:0] Res Res Res Res Res Res Res Res
RW | RW | RW RW | RW | RW
15 14 13 12 11 10 9 8 7 6 5) 4 3 2 1 0
Res PPRE[2:0] HPRE[3:0] Res Res SWSJ[2:0] SWI[2:0]
RW | RW | RW | RW | RW | RW | RW R R R RW RW RW
Bit Name R/W Reset Value Function
31 Reserved - - 39
MCOs microcontroller clock output? ° v Q Ti
Pyt U1 MCO mi W Qx
000x 1
001x 2
010x 4
30:28 MCOPRE[2:0] RW 30 011x 8
100x 16
101x 32
110x 64
111x 128
6 p MCO A1 1 Py
27 Reserved - - 39
MCO O
26:24 MCOSEL[2:0] RW 30 000x =®H 1 MCO ., j A&
001: SYSCLK
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Bit

Name

R/W

Reset Value

Function

23:15

Reserved

14:12

PPRE[2:0]

RW

3&0

Hy* T R
4Qb T X
Oxxx 1
100x 2
101x 4
110x 8
111x 16

f1 PCLKH 1| E J HCLK &

11:8

HPRE[3:0]

RW

3d0

AHBH ° JQ

Ti W F
Qb T X

Oxxx: 1

1000: 2

1001: 4

1010: 8

1011: 16

1100: 64

1101: 128

1110: 256

1111: 512

w3 M A* WT AL

Fx & 1"

1 HCLKH 1 E

4 SYSCLK ©d

i QVRI O T '
4 Q

7:6

Reserved

39

5:3

SWS[2:0]

3dm0

WA H Q" béy
Py 110 1
X

000: HSISYS

001: HSE

010: 3 ®

011: LSl

100: LSE

"E  wAH ¢ 1T AVAIH
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Bit Name R/W Reset Value Function
TE: 30
WAH ¢ Oy
Py* 1= 101 117 "OJAIH X
000: HSISYS
001: HSE
010: 3
2:0 SW[2:0] RW 36h0
011: LSl
100: LSE
TE: 30
T J W HSISYSGEEr y 0 X
v 4 K stop WA
6.44.RCCY Q |F0 L Ep aRCC_ECSCRB
3 1 vy o0x10
! He o 0x0001 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res LSE_STARTUP Res LSE_DRIVER
RW RwW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res
Bit Name R/W Reset Value Function
31:22 Reserved - - 3D
LSEG MhH O
LSEBYP=0x
00x 4096 A LSE'H - QU
01x 2048 A LSEH - QU
10X 8192 A LSE'H +~ QU
21:20 | LSE_STARTUP | RW 26h0 11xj MAH i I
LSEBYP=1x
00x 2048 A LSE'H - QU
01x 1024 A LSEH - QU
10X 4096 A LSE'H ~ QU
11xj MhH o " g
19:18 Reserved - - 3D
H 0 oi 1T O
17:16 LSE_DRIVER RW 243 - ;
00x wA VLT T
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01x A of T

10 A 0i T

11X wA 0f Te¢ Z

Fx o1 RPN k@3> — 1 vQ
'O EG i oi T z2_1& =z ofi

T A 1 & n

15:0 Reserved - - 39

6.45.RCC'Q AH&aALEgpaRCC_CIERB

3 r vy o0x18
t H e o 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HSI LSE LSI
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res
RDYIE RDYIE RDYIE
RW RwW RwW
Bit Name R/W Reset Value Function
31:4 Reserved - - 39
HSI'H readya A A&l
3 HSIRDYIE RW 0 ox B
1x A&t
2 Reserved - - 3D
LSE'H readya A A&i
1 LSERDYIE RW 0 ox B
1x A&t
LSI'H readya A A&l
0 LSIRDYIE RW 0 ox B
1x A&t
6.46.RCCQ AH 6L EgaRCC_CIFRB
3 1y o0xlC
t H e o 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LSE HSI LSE LSl
Res | Res | Res | Res | Res | Res Res Res | Res Res Res Res
CSSF RDYF RDYF | RDYF
R R R R
Bit Name R/W Reset Value Function
31:10 Reserved - - 39
LSE'H G=av /1 g CSSZ A A %O
E 154 LSEOSCH ., HJly | &~
9 LSECSSF R 0 OXLSEH sd4  AA fF1y
IXLSEH 4  AAfri1 g
LSEcssCl é+ 1] v
8:4 Reserved - - 39
HSI~ ¢t A A% H
E HSIMh Xh HSIRDYIEAT | §'. T4y T
3 HSIRDYF R 0 4y HSIRDYCH 1 | H
Ox ' HSIA @H "t aA
1x @' HSIA ©@H ~t A A
2 Reserved - - 39
LSE " ¢t A A% Y
ELSEMA Xh LSERDYIEAT | §'. T4y T
1 LSERDYF R 0 Jy LSERDYCH 1 | H
Ox ' LSEA @iH "t a A
1x &' LSEA ©EH ~t A A
LSI " ¢t AA% Y
ELSIMh Xh LSIRDYIEAT | y*. T4H T
0 LSIRDYF R 0 Jy LSIRDYCH 1 | H
Ox A" LSIA ©@H ~t AA
1x @' LSIA @H "t A A

6.47.RCCQ AHF

L E p a RCC_CICRp

3 1 vy 0 0x20
t H e o 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res Res | Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HSI LSE LSI
Res | Res | Res | Res | Res | Res | LSECSSC Res Res | Res Res Res Res
RDYC RDYC | RDYC
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w w w w
Bit Name R/W Reset Value Function
31:10 Reserved - - 35
LSEH G=av /e CSST A A%O |
9 LSECSSC w 0 Ox =®éey
1x | LSECSSF %0
8:4 Reserved - - 35
HSI ¢ %0 ||
3 HSIRDYC w 0 Ox = @ée
1x | HSIRDYFy
2 Reserved - - 39
LSE ¢t %0 |
1 LSERDYC w 0 0ox = Wé e
1x | LSERDYFy
LSl 1 %0 |
0 LSIRDYC w 0 0ox = Wé e
1x | LSIRDYFy
6.4.8. RCC GPIO! HL E g a RCC_IOPRSTRB
3 1y o0x24
t He g 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
GPIOD | GPIOC | GPIOB | GPIOA
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
RST RST RST RST
RW RW RW RW
Bit Name R/W Reset Value Function
314 Reserved - - 39
/O PortD ® y
3 GPIODRST RW 0 Ox =@é e
1x PortC1/O¢ gy
/O PortC ¢ y
2 GPIOCRST RW 0 ox=®ee
1x PortC1/O¢ gy
1 GPIOBRST RW 0 /O PortB¢ y
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Bit Name R/W Reset Value Function

Ox =wée

1x PortB /0% y

/O PortA ¢ y
0 GPIOARST RW 0 0x =®é o

1x PortAl/O¢ y

6.49.RCCAHBY t HL Eg a RCC_AHBRSTRP

3 1 vy o0x28
' Y e o 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 Res Res Res | Res Res Res Res Res Res Res Res Res
RST
RwW
Bit Name R/ W Reset V Functi on
31:1 Reser veq( - - 39
CRG¥et® y
12 CRCRST RW 0 Ox = @ée
1x CRG¥eqt4¢ y
110 Reser veq( - - 39

6.4.10.RCCAPBY t HL E 1la RCC_APBRSTRIp

3 1 y oo0ox2C
t e o 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTIM PWR | DBG OPA 12C UART
Res | Res Res | Res | Res Res Res | Res Res Res
RST RST | RST RST RST RST
RwW RW RwW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res
Bit Name R/W Reset Value Function
31 LPTIMRST RW 0 LPTIM¥e ¢ ¢y
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Bit Name R/W Reset Value Function
Ox =wée
Ix wevy
30:29 Reserved - - 39
Poweri % ¥g ¢ y
28 PWRRST RW 0 Ox = @Wé e
Ix wevy
MCU Debug ¥#e ¢ Yy
27 DBGRST RW 0 Ox = @Wé e
Ix wevy
26:24 Reserved - - 39
OPAiI £Weg ¢t y
23 OPARST RW 0 Ox =@é e
1x We®y
22 Reserved - - 39
I2C ¥e ¢ Yy
21 I2CRST RW 0 Ox = @é e
1x We®y
20:19 Reserved - - 39
UART ¥e ¢¥
18 UARTRST RW 0 Ox =@é e
1x We®y
17:0 Reserved - - 39
6.4.11. RCCAPBY ' HL Ep 20 RCC_APBRSTR2B
3 1 vy 00x30
! H e o 0x0000 0000
31 30 29 28 27 26 25 24 | 23 22 21 20 19 | 18 | 17 16
VREF-
COMP2 | COMP1 | ADC
Res Res Res Res Res BUF Res Res | Res Res | Res | Res Res
RST RST RST
RST
RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SYS
TIM14 | USART1 SPIL | TIM1 | TIM13 | PWM
Res Res | Res Res Res Res | Res | Res | Res | CFG
RST RST RST | RST RST RST
RST
RW RW RW | RW RW RW RW
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Bit Name R/W Reset Value Function
31:27 Reserved - - 35
VREFBUF ¥ife, ¢ H
26 VREFBUFRST RW 0 Ox =mée
1x ety
25:23 Reserved - - 35
COMP2 #¢e ¢ y
22 COMP2RST RW 0 Ox =®ée
1x ety
COMP1¥e ¢ y
21 COMP1RST RW 0 Ox =mée
1x ety
ADC ¥e ¢ Yy
20 ADCRST RW 0 0ox = Wée
1x Wwedy
19:16 Reserved - - 39
TIM14 ¥#e ¢ y
15 TIM14RST RW 0 0ox = Wée
1x Wwedy
USART1 ¥e ¢ y
14 USART1RST RW 0 0ox = Wée
1x Wwedy
13 Reserved - - 39
SPI1¥e ¢
12 SPILIRST RW 0 0x = @Wée
1x Wedy
TIM1¥eg ® g
11 TIM1IRST RW 0 Ox = @ée
1x WeqtHy
TIM13 ¥ ¢ §
10 TIM13RST RW 0 ox = @&
1x WeqtHy
PWM ¥#g & 4
9 PWMRST RW 0 Ox = @ée
Ix wWetdy
8:1 Reserved - - 39
SYSCFG #e ¢ §
0 SYSCFGRST RW 0 Ox = @ée
Ix Wwedy
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6.4.12. RCCGPIOQ 4 4 L E § a RCC_IOPENRP

3" 1 v o0x34
! He o 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 & 1 0
GPIOD | GPIOC | GPIOB | GPIOA
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
EN EN EN EN
RW RW RW RW
Bit Name R/W Reset Value Function
31:4 Reserved - - 39
I/OPortDH Al
3 GPIODEN RW 0 Ox H B
1x H A&t
/O PortC'H At
2 GPIOCEN RW 0 Ox H B
1x H A&t
I/O PortB'H AT
1 GPIOBEN RW 0 ox H B
1x H Al
/O PortA'H A&
0 GPIOAEN RW 0 ox H B
1x H Al
6.4.13.RCCAHBY Q &4 /4L Ep a RCC_AHBENRB
3" 1 y 0 0x38
! He o 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 FLASH
Res Res Res Res Res | SRAMEN Res Res Res Res Res Res Res Res
EN EN
RW RW RW
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Bit Name R/W Reset Value Function
31:13 Reserved - - 39
CRC¥e H Al
12 CRCEN RW 0 ox B
1x Al
11:10 Reserved - - 39
D> "~ WAT | SRAMGEH A& i
Ox p sSleep®wWA We H wH
9 SRAMEN RW 1 1x p sleepWA Wwe H A&
FX bBk&9 sleep®WA wWeq@iH A& 1 p* W
WAL WeH | hr
p sleep¥A i | Flash©@iH A& i
Ox p sleep®wA Wwe H W
8 FLASHEN RW 1 1x p sleep®™A e H A&
FX Bk é&¢ sleepwWA WeoiH A& 1 p* W
WAL WeH j hr
7:0 Reserved - - 39
6.4.14. RCCAPBY Q &AL Ep la RCC_APBENRI1B
3 1 vy o0x3C
t He g 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTIM PWR | DBG OPA 12C UART
Res Res Res | Res | Res Res Res | Res Res Res
EN EN EN EN EN EN
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 Res
Bit Name R/W Reset Value Function
LPTIM¥e H /i
31 LPTIMEN RW 0 ox B
1x A&t
30:29 Reserved - - 39
Hi &i weH A&l
28 PWREN RW 0 ox B
1x Al
Debug ¥e H /i
27 DBGEN RW 0 R
ox B
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Bit Name R/W Reset Value Function
1x Al
26:24 Reserved - - 39
OPA¥e H /i
23 OPAEN RW 0 ox B
1x Al
22 Reserved - - 39
2Cl¥e H /A&l
21 I2CEN RW 0 ox B
1x Al
20:19 Reserved - - 39
UART ®te H A&l
18 UARTEN RW 0 ox B
1x Al
17:0 Reserved - - 39
6.4.15.RCCAPBY 'Q & /4L Ep 20 RCC_APBENR2B
3 1 v o0x40
t He o 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
COMP2 COMP1 ADC
Res Res Res Res Res VERFBUFEN Res Res Res Res Res Res Res
EN EN EN
RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5] 4 3 2 1 0
SYs
TIM14 USART1 SPI1 TIM1 TIM13 PWM
Res Res Res Res Res Res Res Res Res CFG
EN EN EN EN EN EN
EN
RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:27 Reserved - - 39
VRrersur g H Al
26 VREFBUFEN RW 0 ox B
1x Al
25:23 Reserved - - 39
COMP2 #te H A
22 COMP2EN RW 0 ox B
1x Al
21 COMPI1EN RW 0 COMP1 e H Al
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Bit Name R/W Reset Value Function
ox B
1x /El
ADC¥e H /i
20 ADCEN RW 0 ox B
1x Al
19:16 Reserved - - 39
TIM14¥e H A&l
15 TIM14EN RW 0 ox B
1x /El
USART1%e H A&
14 USART1EN RW 0 ox B
1x A&t
13 Reserved - - 39
SPllwe H /i
12 SPI1EN RW 0 ox B
1x A&t
TIM1¥%e H A&l
11 TIM1EN RW 0 ox B
1x A&t
TIM13 ¥e H Al
10 TIM13EN RW 0 ox B
1x Al
PWM¥e H /Ei
9 PWMEN RW 0 ox B
1x At
8:1 Reserved - - 39
SYSCFG#e H /A&l
0 SYSCFGEN RW 0 ox B
1x /Ei
6.416.RCC v ¢ Q 1L Ep a RCC_CCIPRB
3" 1 v 0 0x54
t H e o 0x0000 0000
31 | 30 | 29 | 28 | 27 | 26 25 24 23 | 22 | 21 | 20 19 18 | 17 | 16
Re Re
Res | Res | Res | Res Res | Res Res Res Res Res | LPTIM1SEL[1:0] | Res Res
S S
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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COMP2 | COMP1 | PVD | Re | Re
Res | Res | Res | Res | Res | Res Res Res Res | Res | Res
SEL SEL SEL | s s
RW RW RW
Bit Name R/W Reset Value Function
31:20 Reserved - - 35
LPTIM1I H ¢ O
00: PCLK
19:18 LPTIMSEL[1:0] RW 240 01: LSl
10: n'H
11: LSE
17:10 Reserved - - 39
COMP2¥e H H ¢ O
0: PCLK
9 COMP2SEL RW 0 1: LSCe RCC_BDCR.LSCOSEL ™00 @iH (
Fx p £ COMP2_FR.FLTENe X J | éw
"OH
COMP1l¥e H H ¢ O
0: PCLK
8 COMP1SEL RW 0 1: LSCe RCC_BDCR.LSCOSEL 0o @iH (
Fx p £ COMP1_FRFLTENe X J | éw
"OH
PVD detectH ¢ O
0: PCLK
7 PVDSEL RW 0 1: LSCe RCC_BDCR.LSCOSEL 'Ot ©iH
Fx™ QH o 1 Xw H A&7 QH
6o WAk H A&
6:0 Reserved - - 39
6.4.17.RCC% ' L E 5 a RCC_BDCRp
3" 1 vy o 0x5C
t He g 0x0000 00001 POR/BOR ¢
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LSCO
Res Res | Res | Res | Res | Res SEL Res | Res Res Res Res | Res | Res | Res Res
RW
15 14 |13 |12 |11 |10 |9 8 7 6 5 4 3 2 1 0
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LSECS- LSE | LSE LSE
Res Res | Res | Res | Res | Res Res Res | LSECSSD Res
SON BYP | RDY ON
R RW RW R RW
Bit Name R/W Reset Value Function
31:26 Reserved - - 39
H H ©
25 LSCOSEL RW 0 0: LSl
1: LSE
24:7 Reserved - - 35
LSECSS(H G=avi1 )s 4,
', T Ay CSSs 1 32.768 kHz OSC
6 LSECSSD R 0 ¢ LSEC .
0x " s LSE,
1x s 4 LSE,
LSE CSS A&i
ox" B
1x A&t
5 LSECSSON RW 0 _ o
0 LSEON=1Xh LSERDY=1¢ ¢ { A&i
LSECSSON
AA yujiT WH gy Bl LSECSSD=1
4:3 Reserved - - 39
LSE OSC bypass
0=® 1 H v H 00
2 LSEBYP RW 0 " 1+ H v H ©Ov i£ YH
FxXE ®Ev  32.768kHzOSC” Be LSEON=0Xh
LSERDY=0Z H¢ i ~ ¥y
LSEOSC " ! y
1491, 7] v "ELSEMAH
1 LSERDY R 0 i
0= ' B
Ix !
LSE OSC A&£i
0 LSEON RW 0 ox B
1x A&t

6.4.18. RCC0O /o

3" 1 v o 0x60
t He o 0x0800 0000
4y obi x 1 [29:25])x PORY y W27 LSIONX v 4 ¢ y ¢ 37 NRST_FLTIDS| h v/ 4 4

L Eg (RCC_CSR)
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IWDG SFT PWR PIN OBL
Res | Res Res RMVF | Res | Res | Res | Res | Res Res Res
RSTF | RSTF | RSTF | RSTF | RSTF
R R R R R RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LSI
Res | Res Res Res Res Res Res NRST_FLTIDIS Res Res | Res | Res | Res | Res LSION
RDY
RW R RW
Bi t Na me R/ Wi Reset V Function
31: 3 Reser veoql - - 395
| WD&H %0
29 | WDGRSTF| R 0
RMVE 1h | v
¥y %06
28 SFTRSTF R 0
RMVE 1h | v
BOR/ POR/ Ry
27 PWRRSTF R 1
RMVE 1h | v
v NRSTO# gy %0
26 PI NRSTF R 0
RMVE 1h | v
Option byty%d oader
25 OBLRSTF R 0
RMVE 1h | v
24 Reser veq( - - 39
23 RMVF RW 0 41 | [ 29 52§ kO
NRST L B
8 NRST_FLTOD RW 0 Ox A HSI _16MLlL40 wwl i A
Ix « L1 7 Bi h HSI _ 130
7: 2 Reser veo/ - - 3D
LSI @®@% @0
1 LSI RDY R 0 OxLS1Mvh
1x LSTMh
LSI @&cC
ox" B
1x Al
0 LSI ON RW 0 ]
140 11 p. T A&l | WD optiof
byt 1A LSECSSEIN ThM y A
H
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7. v 1/0a GPIOP

7.1. GPIOM K

Yeh GP | OE &)

A 4A324 Jl &+ (GPI Ox _MODER, GPI Ox _OTYPER, GPl Ox _OSPEEDR
A 2A3237Q0Ql é* (GPI Ox=> IGPROXx _ODR)

A 1A324 Jyltyl év ( GPI Ox _BSRR)

A 1A324 Jyltyl év ( GPI Ox _BSRR)

A 1A32%4 hl é&+ (GPI Ox_LCKR)

A 1A#711{ O &% ( GPI Ox _AFR)

7.2. GPIOw < E

A pi 1 Qpnr 2 6A

A CTAxOMAAC +i I

A QQl é% (GPI Ox G@DR)s* 11T . TQQ

A ' ®m%A | O 0O a@ vy

A BV ExA M i T4 wo

A QQ 1 N QN é+ (GPI OxabdDRyvT 1T 3

A Jyltyl énw (GPlI Ox_BSRREH (GPI Ox ! BR®RPI Ox _ OMR
A h ~ (GPI Ox _hCKRYA JI i

A woi i

A w11 Ol éve%Al Gor 814111

A p-Qpd =~ G T

A ypbqg @l /A0 Ot A8 /FARGPIIGIGA®RRYY | &1

7.3. GPIONn A"Y

P QQQE qA” , @A IOV EDEE G ! TN 7 10 (GPIO) VM &R AM Ay
A WA X

A | W

A i 7l

A SO

A woi i

A vai MTai 1T BEA «

A woi ai T @ o

A TwoiMai T i@ oo I

A véoi Mai T TmEe T A /Y
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Y%A IOMEYyz!ls 1 AY1I HIOMAE| "0 YE AEQGE GPIOx_BSRR =
GPIOXx BRR | é+ 51 My M GPIO | &+ & [ @of A Tip T w e fi
IRQHj hatl n

T gA,” AIOYMEg 1bit Gig

—————————————————————————

| i
[ [
T |
[ [
| [
T [
[ [
1 n } }
! on/off }
A | 1
[ [
%_ ; ~ ; Vbpiox
i ‘i i VDDlOX
r e j on/off q e
L
—, T | ’
1 Vopoc | (] 10
1 1
2 1 d o
L] R ! 2 } on@'%/ q e
| i + 1
/ } T } r Vss
- » I I 4
| | Vss
— 1 Vs
e ] |
- |
RS J

g 711 A Ayois

7.3.1. v I/O(GPIO)

PUYQ 3¢y, Hacirvr 110 ug12 ° I0OVE 1 RWOWA v yo
fezer 0 P08 1A T 6 )

A PBBWCLXK::11'd

A PB&WDIx0O::i 117

EAD Jw . Hi " . QQl é+ i @O (GPIOx ODR) .~~~ zZ@WIOAL ' @pow

WAGA c®Aek OHOWI DWwHI-ZZT A& . L

VRN é+ (GPIOX_IDR) % 1A AHBH - QQ & IOA( ®QQ

A GPIOAD w&dng Ai 1371712 1!iQ GPIOX PUPDR | é+ a GO & Aln

Oon

7.32. 110N/t v nAv "Hu & M

t /0 & A oH T —NEd Mel AV %KD Q@ s 1 i AIOE
Tl @ da AIOA&| B ruv | XKDV

YeA 1/O A G "O" wr 8Meir i e AFOT AF7Z 1 ! | &+ GPIOX_AFRT
J

nA

ddeyoa TORGA D Y T I E-RV [ =
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GPIO
p GPIOx MODER | é# ANA 10 Jw |, VO WO v T AT
u ot ynA
- | &% GPIOX AFR!  J %A 10Tk 1 A N (AFO~AF7)
- GPIOXx_OTYPER GPIOx_PUPDR = GPIOx OSPEEDR | é+# 1 . O . 13
i Tes Ly
- p GPIOX MODER | &+ A NA 10 J w4 1 WA
U A
Mz ADCi OPA= COMPI | &+ GPIOXx_MODER J Z@IOm¥WOWA 1 Xp ADCI
OPA= COMPA J Zi1 iy c YU M2®WO 111 (b OPAyE | | X 1z
IO mWOWA I WA v @i | éw
Mz 0 v 1 f1p Z@WPWR= RCC| &+ ARs | 1 P J %% ®GPIO JT
Q" WX

733.1/100° LEg

Y%A GPIO @ 4 Ai | &+ & GPIOXx MODER GPIOx OTYPER GPIOx_OSPEEDR
GPIOXx PUPDRZ 1 ! Jr 8 A 10 GPIOX MODER | &+ 12 O 10 TA®WA: =

7  WO{ GPIOX OTYPER 122 O . 1 3¢ 00&A «l GPIOXx OSPEEDR | &
w1 h 10 y  GPIOX PUPDR| &+ 1272 "Oi "1/ "l

7.3.4.110AOL E p

YeA GPIO ® 2 AQQI év x > ., QQl é* ¢ GPIOX_IDR = GPIOXx ODRZ | é*
GPIOx_ODR 3 &~ ComEQTQ T VQRQ| é+ £ GPIOX_IDR T [ 3& /0 Ai &
W' I1 E | én

7.35.1/10' A0l Hs P

Jyvyl &% (GPIOXBSRR)T A 32yl &% 1 EB Zz1Yz2p . QQl &+

(GPIOX_ODR) A MR AD™ ®IQQYE Jy=¢y HA

GPIOX_ODR A %A 'QQy MZ> GPIOX_BSRR A @b Ai ~ § X BS()> BR() E % 1Hi

BS() y hJyMZ% ODR@ Y E  V1H BRiyh | ODRI)MZ sy

D GPIOXBSRR AP y My 0 | hM GPIOX ODR A @MZ yf i1 yME® b' g
GPIOX_BSRR A 2 H6 M GPIOX_ODRA &is AHE Jdy= | "HAL. Jy HAWX

/1 GPIOX BSRR| &% ™ ¢ GPIOX ODRAR Ay 98T AMKSHAL j h Fh GPIOX ODR

H H '@ i GPIOx_ ODRY GPIOXx BSRR| &+ &~ M"E sD'Yy! n@EiA
p M GPIOx_ODR HHAHI 1R =~ BaAxp 5D AHB® ALl QNG Adn
AY

eyl &+ (GPIOXBRR)T A 32yl éw i1 EBl Z1Y2p . QQl &+ (GPIOX_ODR) A
MR AD™ @QQYE ¢y HA ¢ y| &% @AT edyeyl &% ni Hrkivy . QQ

| &9 G AANr AY
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7.36.GPIO HO'

N:R@ 2° Zr GPIOXLCKR| &+ 1! @ J GPIOi | &+ , J@j &1y

GPIOx_MODER GPIOx_OTYPER GPIOx_OSPEEDR GPIOx_PUPDR GPIOx_AFR

M GPIOX LCKR| é#"E "~ "HA1 o 1t =-h@i / 2° 1 1@, ©@ h2  "HAG%| éw

G LCKR[16]° | h /Er LCKR[7:0[E6&r h 108 Jep’” 2° Q 1 LCKR[7:0[#60 3'Yj
wl <+ AGrN AME haoin| I " A4 MA ¥ g1 & GPIO ¢y Y%A

GPIOX LCKRH h, Ji | &+ ¢ GPIOXx MODER GPIOXx OTYPER GPIOx_OSPEEDR
GPIOX_PUPDR GPIOX_AFRZ A @M Z

hz® ET E M GPIOx_LCKR| &+ "HA

”

vy HAv 0 GPIOXx_LCKRI| €+ &
73.7.1/10t v nA d/ , 4a 1

LAl vl 1 XBAIO! T BE8AY T I 3/ . A 0
jamikr 3N @) a Yy . Ab | vyl ' Rs Gy e h

7.38.v  AHN M

AOGBITE THOY aAAld AT v aAAd

to NYE Jmw JVWAI Vv a
.

p>14
u
—

739.110 o 1

EIOE Jmw 23X

A AT W E

A AL: aw A

A iQl " GPI Ox _PUPRDRE! /j A i i3
A Y%A AHBEH TAbYwWI Xé @ Q0 éw
A n JQQI éxwl e~ Adbrw
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Analog inputoutput
Td'from on-chip
peripherals power « T
control and EXTI | |
I ! Input driver :
2 : '
= ' on : VCC.
g l //‘ ' [ vee
o I
& g . - L4 I
& XS : ! onof Protection
§ = | TTL SchmittTrigger: 0 | diode
K%} a ! |
2 oy | = s
write - B o : Output driver | > |
g g i i 1/0 pad
T § : o : onoff |3 &
. 5 5 : : Protection
Readwrite 8 | : diode
5 I I
y > O | | 4
[~ | I I L
I | =
. - |
g 72 W MATTATT
7.3.10.1/10 | 1
E IO1 & Jw o, HY
A AT nE
~ ACwAyx | év i BOMMO6 N-MOSI & . | é+ i GEo N & L2 " 5 (PMOS
M)
S OWAY | éni BOMO6 N-MOSI & . | &+ i @WOMNM P-MOS
A AL: A A
A i7Ql " GPI Ox _PUPRDRE! /j A i 1>
A Y%A AHBEH TAbLYWI Xé @ Q0 éw
A n JQQI éxwl e~ Adbrw

>

n o, Q0 énle”i K GPI@®S
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Analog inputoutput
Unput driver K
ot I Input driver
To onchip peripherals Digital input : :
power control and EXTI™ | :
I i i
— |
2 | I
2 ! | vee
g i On ! [ vee
Read p | |
n Lo} | ) ) | Onoff | Protection
Q s | TTL Schmitt Trigger | diode
@ a L !
K% T et
(= 1
wit ° ' - f S—
rie — — I Output driver VCG- |
A | |
a I | I/0 pad
= g : i onof |
Q T = ! 0
2 S8 : !
5 5 g : : Prol_ection
Readwrite L ‘% o} ; Output control diode
- O |
| —h
. | =
From onchip Alternate function output | Pushipull or
peripheral I opendrain = |
g 7-3 A
7311.V vy nA 1
E IO1 A& e 11T HY
A AT w A
A AT wmE QO . ATV We U
A AL: A A
A Ql é% GPI Ox _PUPRDRE /j £ i i 13
A Y%A AHBEH TAbLYWI Xé @ Q0 éw
A n . QQl énvl ée~i K GPlI®@&O
Analog inputoutput
“noutdriver 7770
Digital input | nputdriver |
Alternate function input < I !
| I
S ) !
— | |
<q—'-, | |
2 I | vee.
g’ : On | I vce
Read po | :
< = } ~\
o -g : : Protection
g = | TTL Schmitt Trigger : diode
1) o e e e e
k=) | o _______
- o - 0
Write = — | Output driver
— 3 |
@ | I/0 pad
= & i
@ ST :
&:)’ 5 % | Protlection
Readwrite L] %— 5] ! Output control diode
0 |
|
. |
From onchip Alternate function output ! Pushpull or
peripheral : opendrain =
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7.312.4'H 1

EIO1 4 1 WO WA Hy

A AT v Ay
A AL: av ) A1 h R %AWOIlI Q0i @ 1& AL A ., 6 AJwmOQd
A AiM=i"> T Be T hZuy
A n QNI &% HQO®HO 0 6
Analog inputoutput
Tdfrom onchip
peripherals power « g
control and EXTI } }
— | Input driver }
g 1 !
o | off !
e 1 ! VT vee
Read = \ o//‘ !
) o] § i = ; * Protection
§ = I ‘ TTL Schmitt Trigger} Onfoff | diode
7] o ! |
ks) N < e I
wie | 2 3| — ouputdiver |
E— % 93) i } I/O pad
3 g i o | onloff |
- ke \

. [ 5 } I Protection
Readwrite L a | } diode
- » A ‘ ‘ 1

6] | | 1
I | ]
g 7-5 i WO
7.3.13.4a v PDO,PD1Y 4/ | RAGPIO

ELSEj Al eego@ 1 Z®06! @QEA* W GPIO

E LSEAl ¢ RCC| &% A Jy LSEONZ 1~ wADO @&y T ¢ i 1 jpP PR GPIO| éHw
B heée

E O w1t Av  H WA E @® OSC32INe PDOZ 721 v H GYRI

OSC32_OUT(PD1)K} | @1 A* W GPIO

7.3.14.a v PCOIl k& GPIO/NRST
PCO' @t Av* y Al e NRSTZ & GPIO i Q1 'A E AGENRST MODEH! E° "Q Qi
WA X
v v ywWAK®y )X NRST_MODE=0
GPIO ¥A x NRST_MODE=1
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7.4. GPIO L

‘A GPIO

B

€8y ¢

AEe 16y GEe 32y "HA

7.41.GPIO~ A4 4L Ep (GPIOX_MODER) (x=A~D)

Address offset: 0x00

Reset value:
A GPIOA: O0x0000FFFF
A GPIOB: O0Ox0000AFFF
A GPIOC: Ox0000FFFF
A GPIOD: 0x0000000F
31| 30 29 28 | 27 26 | 25 24 | 23| 22| 21 20 | 19 18 | 17| 16
Res| Res| Res| Res| Res| Res| Res| Res| Res| Res| Res| Res| Res| Res| Res Res
15| 14 13 12| 11 10 9 8 7 6 5 4 3 2 1 0
MODE7[ ] MODE6[ 1| MODES[ 1| MODE4[ 1| MODE3[ ] MODE2[ 1| MODE1[ 1| MODEO] |
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 - 39
y=7.0
T Ry 1 Z@EII0WA
00: VWA
15:0 MODEy[1:0] RW i
01 7 WA
100 ¢ 7 1 1 WA
11: WOwA( y ' 6)
742144 a SysTickB| ~ e L Ep
v > 8 % 60001 SysTick H J 1 6 MHze ©? fuck/8C 1 A, ~ 1msGv a 'H
-
7.4.3.GPIO™ A MulL E 6 (GPIOx_OTYPER) (x = A~D)

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| Reg Res| Res|f Reg Reg Res| Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Res Res Res Res Res | Res Res | Res OT7,0T6 OT5 OT4 OT3 O0OT2 OT1 OTO
RW RW RW RW RW | RW RW RW
Bit Name R/W Reset Value Function
318 Reserved - - 39
y=7..0
T JIO® 13
7.0 OTy RW 0
0000 . ((ytd)
1. A
7.4.4.GPIO~ A WL E g (GPIOX_OSPEEDR) (x=A~D)
Address offset: 0x08
Reset value:
A GPIOB: 0x00001000
A 0x00000000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Re Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OSPEED7 OSPEED6 OSPEED5 OSPEED4 OSPEED3 OSPEED2 OSPEED1 OSPEEDO
RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:16 Reserved - - 39
y=7.0
T JIO&FG |y
PB6:2d01 00x H
15:0 OSPEEDy[1:0] RW
T H: 2600 01x
11x W
THX

7.45.GPIO ~ A s i "EL E g (GPIOX_PUPDR) (x=A~D)

Address offset: 0x0C

Reset value:
A GPIOA:
A GPIOB:
A GPIOC:
A GPIOD:

0x00000000
0x00009000
0x00000000
0x00000000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Re Res| Res| Res| Res| Res| Res| Res| Res|] Res| Res| Res| Res| Res| Re s
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
PUPDI7:[0| PUPD6[ 1 PUPD5[ 1 PUPD4[ 1] PUPD3[ 1] PUPD2[ 1] PUPD1[1 PUPDOJ I
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 - - 39
y=7..0
T JI0OEi Maai N
PB7:2d10 -
00: ni 1
15:0 PUPDy [1:0] RW PB6:2®01 .
T H:2®00 o ~I
10: 7 1
110 1+
7.46.GPIO~ A d,’A'OL E g (GPIOX_IDR) (x=A~D)
Address offset: 0x10
Reset value: 0x0000 XXXX
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res I D7/ 1 D6 | D5 | D4 1 D3] I D2 I D1 |1 DO
R R R R R R R R
Bit Name R/W Reset Value Function
31:8 Reserved - - 39
y=7.0
7:0 IDy R
TE  mE &y MZ 10 £gi’ §
7.4.7.GPIO~ A A"OL E g (GPIOx_ODR) (x=A~D)
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
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15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
Res | Res |Res | Res |Res | Res |Res | Res | OD7/ OD6| OD5 OD4) OD3] OD2 OD1 ODO
RW| RW| RW| RW| RW| RW| RW| RW
Bit Name R/W Reset Value Function
31:8 Reserved - - 39
y=7..0
M GPIOx_BSRR & GPIOx BRR| & #
7:0 ODy RW 0 . . B
(x=AB,CD) ' @ . MR A ODRYy " A &
A |

7.48.GPIO~" AH 1/t HL E p (GPIOX_BSRR) (x=A~D)

Address offset: 0x18
Reset value: 0x0000 0000

31 30 29 28

27 26

25| 24

231 22| 21| 20| 19| 18| 17| 16

Res Res Res Res

Res Res

Res | Res

BR7 BR6 BR5 BR4 BR3 BR2 BR1 BRO

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res |Res |Res |Res |Res |Res |Res |Res |[BS7/ BS6BS5BS4BS3BS2BS1BSO
w \W w \W w \W w w
Bit Name R/W Reset Value Function
31:24 Reserved - - 39
y=7.0
t 61 0
23:16 BRy w 0: MZ@iODRyHj P&
1: | MZ @ ODRy y
Fxb®aH BSy= BRy@MZ4y 1 BSyy A7
15:8 Reserved - - 39
y=7.0
t 61 0
7:0 BSy W ;
0: MZ®iODRyy | PE®
1. J MZGiODRy H

93/382



PY32F005v " v & ¢ g

7.49.GPIO~ A A1 HL Ep (GPIOX_LCKR) (x=A~D)

E'E *. @ 2° Jy LCKKHI | éw1 hvAy@ J LCKR[7.0p:> h GPIOMY A&
i J p hol JVHAQ 1j T @w LCKR[70] M Z@GMAE h2z a1 pi Kvile
y O ONj T W ovEYyGE |
Fx-=e Hz1[ = GPIOX LCKR| é* p hHzAE® E
YA hy, d M=hog J] érei =evr 11| &0

Address offset: 0x1C

Reset value: 0x0000 0000

31 30| 29| 28| 27| 26| 25| 24 23 22 21 20 19 18 17 16
Re| Re| Re| Re| Re| Re| Re| Re
Res| Res| Res| Res| Res| Res| Res|LCKI
s s s s s s s s
RW
15/ 14| 13(12| 11| 10| 9 8 7 6 5 4 3 2 1 0
Re |Re |Re |Re | Re | Re | Re |Re
LCK]|LCK{LCK}LCK{LCK]JLCK]JLCK]LCK(
s s s s s s s s
RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:17 Reserved - - 39
' H 1 EET T2 Mo
(VI RS ' oxq
L1E | H xqt i Kddey
GPIOX_LCKR| é&* h
e 2
16 LCKK RW 1> 0> 1> 0> 1, we A T X1 H!
Q1. T =7
FxpHA @@ 2° Hij { @w LCK[7:0J
6 Hz @y M haB g MY E D
YM § K HZ e @ | LCKKy T + 1/
Mleygda GPIOH y
15:8 Reserved - - 39
y=7.0
Ef{ p LCKKywmOH =
7:0 LCKy RW i
0: ] h A& J
1. hvE |
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7.4.10.GPIOt v N A L E (GPIOX_AFR) (x=A~D)

Address offset: 0x20
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res AFSEL7[ 2:| Res AFSELG6[ 2:| Res AFSELS5[ 2:| Res AFSELA4[ 2:
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 AFSEL3[ 2:| Res AFSEL2[ 2:| Res AFSEL1[ 2:| Res AFSELO[ 2:
RW RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31 Reserved - - 305
Px7 J&1 11 10
30:28 AFSEL7[2:0] RW 30
A1 A| ' v & AFSEL0[2:0]
27 Reserved - - 3D
Px6 Je1 11 10
26:24 AFSEL6[2:0] RW 30
AT A| ! v & AFSELO[2:0]
23 Reserved - - 305
Px5 J&71 17 10
22:20 AFSEL5[2:0] RW 3,0
A1 A| ' v & AFSEL0[2:0]
19 Reserved - - 305
Px4 J®7117 10
18:16 AFSEL4[2:0] RW 3,0
A1 A| ' v & AFSEL0[2:0]
15 Reserved - - 30
Px3 J®7117 10
14:12 AFSEL3[2:0] RW 30
AT A| ! v & AFSELO[2:0]
11 Reserved - - 3D
Px2 J&71 11 10
10:8 AFSEL2[2:0] RW 3,0
AT A| ! v & AFSELO[2:0]
7 Reserved - - 3D
Px1 J&7117 10
6:4 AFSEL1[2:0] RW 3d0
AT A| ' v & AFSEL0[2:0]
3 Reserved - - 3D
PxO J¢71 11 10
2:0 AFSELO[2:0] RW 3,0
AFSELy 'O:
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000:AFO
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

7.411.GPIO~ A Ht HL Ep (GPIOX_BRR) (x=A~D)

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 2 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res BR7| BR6| BR5| BR4| BR3| BR2| BR1| BRO
'\ w W W w w W W
Bit Name R/W Reset Value Function
31:8 Reserved - - 39
y=7..0
t 61 0
7:0 BRy W 0 )
0: MZ BiODyy P &9
1: | MZzuEoDy y
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8.¥4 10 g (SYSCFG)
8.1. SYSCFGmwm 9
SYSCFG#e 3 H&bi 11 ¥
A Al @o <« Luij’
A Qj2bod&A I T m DY2zn
A TI MER1 =i’
A rc. LA
8.2. SYSCFGL E p
8.2.1.SYSCFG 1L Ep 1(SYSCFG_CFGR1)
| évtr AédYns=si e lOl T @uvy J
® 1yt A Jé&Yw g x 0x0000 0000 5N 4 byrr O0elYrim peyor P
y AT h bootwA J 56
Address offset:0x00
Reset value:0x0000 000x(xT h  boot¥A J "OmEié Y+ wA)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | 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 | I2C_FLTEN | Res Res | Res | MEM_MODE
RW RW
Bit Name R/W Reset Value Function
315 Reserved - - 39
12C - L A&
4 I2C_FLTEN 0 0 0x 12C1+« Ln
1x 12C1+ LAk
31 Reserved - - 39
Kk uwA Oy
i & Yw o8 0x00000000s x @A m peyar PR
0 MEM_MODE RW X H Th h xowA 16
0x Main flash, T m~  0x0000 0000
1x SRAM, T m  0x0000 0000
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8.2.2. SYSCFG

Address offset:0x18
Reset valueg 0x0000

N Ep 2(SYSCFG_CFGR2)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res Res | Res | Res | Res Res | Res | Res Res | Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
PVD LOCKUP
Res Res Res Res Res Res Res Res Res Res Res Res Res Res
_LOCK _LOCK
RS RS
Bit Name R/W Reset Value Function
31:3 Reserved - - 39
PVDLOCKA 4y~ E' @ 1t A&l = h PVD i A
TIM1 G vt O h PWR_CR| &+ @i PVDE
Tdygeaey ] v 17 00 yjhow g
2 PVD_LOCK RS 0 eS]
Ox PVDA Aj rb TIM1 G 2 i PVDEY' @
R
1x PVD A A b TIM1 8 3 i PVDEHE
1 Reserved - - 39
Cortex-MOP LOCKUP /i gy ,! @A = h Cortex-MOP
5 LOCKUP(hardfault) ., A TIM1 983 v
Tdgiasy b v 17 00 yjhow 4y
0 LOCKUP_LOCK RS 0 G S)
Ox Cortex-MOP @3 LOCKUP | | /b TIM1 083 U
i
1x Cortex-MOP @i LOCKUP | /b TIM1 85 i

8.2.3. SYSCFG GPIO ¢ a A a SYSCFG_GPI_ENSP

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 PD_ENS[1:0] PC_ENSI[7:0]
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
PB_ENS[7:0] PA_ENS[7:0]
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RW RW RW RW RW RW RW RW RW RW RW RW RW RW RwW RW
Bit Name R/W Reset Value Function
31:26 Reserved - - 39
PDO~PD1 @Eig ¢ « L /&f
25:24 PD_ENS[x] RW 20 00w 3¢« bid
1Ak go o Ly
PCO~PC7 Biig ¢ « L /F{
23:16 PC_ENSI[x] RW 8&0 R 3¢« Lid
1. Ak go o Ly i
PBO~PB7 iz ¢ « L /&{
15:8 PB_ENS[x] RW 8&0 R 3¢« Lid
1. Ak ge o Ly i
PAO~PA7 Wiig ¢ « L /&f
7:0 PA_ENS[X] RW 840 00K go e bid

1. Ak ge o Ly
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9. A Hu " T
9.1.S° = AHO g (NVIC)
9.1.1.NVICw 9
A 19A'" R G A €] YU 16 A CPUEA A
A AAT AYTUX1e2ya AUXAT
A Ha @AW= Al n
A 1&1ni-
A Jri | én @K
NVIC= CPUiI AT J Tam AZéHa aAAlnsco’ AAE @ ndwm' i yO CPU
A Wi Ada A NVIC 1 n
9.1.2. AHu Awe=
9-1 A Ab
51 4x N [4uxNMy a Q Iy
- - - - 39 0x0000_0000
- 3 |dh 4y 4y 0x0000_0004
i'"R AA
- 2 |dh NMI_Handler RCCH Gz /4 (CSS) i 0x0000_0008
NMI b
- -1 d h HardFualt_Handler AR 3@ @ 0x0000_000C
- 3 r svcall SWI Y@M 4 'On 1 0x0000_002C
- 5 r PendSV 1Y BEM 4 'On 0x0000_0038
6 SysTick W h Hw 0x0000_003C
0 7 ro PVD PVDA A (PVDUEEXTI4 T 16) 0x0000_0040
1 8 r Flash Flash2p A A 0x0000_0044
2 9 I p| RCC RCC=p A A 0x0000_0048
3 0 [ U EXTIO_1 EXTI 4 [1:0] A A 0x0000_004C
4 11 ! pl EXTI2_3 EXTI 1 [3:2] A A 0x0000_0050
5 12 Lo EXTI4_7 EXTI 1 [7:4] A A 0x0000_0054
6 13 ! pl COMP1 COMP1 A A 0x0000_0058
7 14 ro COMP2 COMP2 A A 0x0000_005C
8 15 I p| ADC ADC A A 0x0000_0060
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HA |4xN [4uxNMy a’ Q Iy
TIM1_BRK_UP_TRG . y
9 6 | TIMIAA “A A= 3AA 0x0000_0064
_COM
10 17 v TIM1_CC TIMLQ /% A A 0x0000_0068
11 18 |1 LPTIM1 LPTIM A A 0x0000_006C
12 19 L TIM14 TIM14=up A A 0x0000_0070
13 20 |1 U 12C1 12C1p A A 0x0000_0074
14 21 |t U SPI1 SPIL=,p A A 0x0000_0078
15 22 |1 U USART1 USART13,p A A 0x0000_007C
16 23 |1 U PWM PWM=p A A 0x0000_0080
17 24 |1 UART UART 2 p A A 0x0000_0084
18 25 |1 U TIM13 TIM13up A A 0x0000_0088
FX s x niz 0x0000_0040@E=° T Cortex®-MO+d & A A Y
§ % 2372 W' 0x0000_0040@E=* T 3oy
9.2.v AHI T0 p (EXTI
Ef AAST T v configurableg ! A= directe "1’ 1 R(linel 1TNn° CPU-=>
Ml 110X i 3N ¥
A AA 01 f1 CPUGIRQ
A1 01 f1 CPUE T e RXEVL
A o o1 N1 &61ni We
EXTl o 06 VA K stopwWA, 1 AA 95" 1T 0O @p* W WA &
EXTIEl 1TnNnA 12 A configurable/direct” T e 11 A configurable’ T 3= 1A direct’ T
¢
9.21. EXTImw 9
A Jd1! @ GPIO = "Yh ¥e ¢ COMP/LPTIMZ ' To
A Configurablez’ Ters /Ol Gy Toy@ 4 ¥ Wy
i e Arei " U
i AAY %0y
i " YaAA=s" 7TfF1 R ¥
i 1 A
A Directz3’ TeTvOAA H%O>AAY THy@EL
I dh@s "~ A
I p EXTIe =®dAA"Y ¥y
i " YaAA=s" TfF1 R ¥y
i n 1 A
A 10v&E O
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9.2.2. EXTI"* f
ext
IAHB interface -
halk Registers
RCC
wkup_stop

paig7:0]

phig7:0] EXT
GPIO pciq7.0] MUX| PWR

pdig1:0]

- Events| Event
Software Config triggef$8:0] ——» Trigger Masking
Detect Cpu_rxev RXEV

Wakeup _ >

Perl Interrupt| Interrupt CPU
Masking IRQ31:0]
exti_int_comk{25:0]
Interrupts cpu_irg[31:0]
Int_ctrl
g 9-1EXTIg,
9.23.EXTIH 1" T a configurable 1 y
J EXTLSWIER| é# 1 1! @ Ag I

OMzZI| é+ Ji"~&a&i -~ Adae~ A configuable 1 3’ T1. 1iQ Jsd

configurabled 3° T JV3NI1 fF1 MZo ' T&aAA3ZN

CPUGKT AAR | &%>" TR | &% A®AN CPUGE T&o6 Ve CPUBH *y3 N
rxev

Configurabled 3° T Gy ©A A'Y 91 &% 1 mCPUHE Y | &% E ®E CPUA AR
| é# e EXTLIMRZ Jw' R HéhJy %% A configurable1 3° T hMZ CPUVY A

A3Neg@Pher a A CPUY aAA3NCZ Configurable 1 3° 1 A A CPU
EXTI_PR| &+ " 1
FXEAATY | &% e EXTLPRZ ® bit3'YOQHe " | Tivrj i JVHI &wA

924 EXTIa0MYy" T dy

Direct1 3' T hp EXTIwer1 AAIL Xhfi1 o V13 CPUG 13N CPUp/ N YA
3 A TFdi B AHL 7 | v wWe@aAToy

EXTI 'O~

GPIO 1 @i AA i 8Av aAA/ T i
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EXT,

0 bits

—=

PAOCH—""">
PBOF— EXTIO
POCH—""">
PO F—"—>

PB2[}

EXTI2

Y

PQLCI——>

.
)

\4

bits

EXTI4

PAGCTH——>

v

PBS] >} EXTI6

P ———>

EXT|1 bits

PAI———)
PBI}—> EXTI1
PCIL}F——>
PDIF—>

EXT|3 bits

PA3 [}——>
EXTI3

\4

PB3 [} »
PC3|:|—>J

PASCF——>
PB5[1

PG———»

PATCFH—"">

PB7} FJ EXTIY >

PC7TCF—">
g 92v AA/ T GPIIOH
A®line 1 gkbi A7 x
9-2E XTI i
EXTM v MMy
Li n& ( GPI O ro
Li néd58 39 -
Line PVD 4
Line COMP 1 A
Line COMP 2 4
Line 39 -
Line 39 -
Line 39 -
Line 35 -
Line 35 -
Line 35 -
Line 35 -
Line 35 -
Line 39 -
Line 39 -
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EXTVM vk MMy
Line LPTI M 113
9.3.EXTIL E g
v @ éw ! @1 word(32 4y ) half-worde 16 §y { = bytee 8 y
931.EXTIs ' % r 'HLEp (EXTI_RTSR)
3 1y o 0x00
t He o 0x0000 0000
K Y 9 M configurable’ T @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 | RT18 | RT17 | RT16
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
Res Res Res Res Res Res Res | Res | RT7 | RT6 | RT5 | RT4 | RT3 RT2 RT1 RTO
RW | RW | RW | RW | RW | RW RW RW
Bit Name R/W | Reset Value Function
31:19 Reserved - - 39
Configurable 1 3 EXTlline18i "~ A
18 RT18 RW 0 ox B
1x Al
Configurable 1 3 EXTllinel7i "~ A
17 RT17 RW 0 ox B
1x Al
Configurable 1 3 EXTllinel6i "~ A
16 RT16 RW 0 ox B
1x Al
15:8 Reserved - - 39
Configurable 1 3 EXTlline7i "~ A U
7 RT7 RW 0 ox B
1x Al
Configurable1 3 EXTlline6i "~ A U
6 RT6 RW 0 ox B
1x Al
5 RT5 RW 0 Configurable1 3 EXTlline5i "~ A J
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Bit Name R/W | Reset Value Function

ox" B
1x A&t

Configurable 1 3 EXTllinedi "~ A J
4 RT4 RW 0 ox" B

1x Al

Configurable 1 3 EXTlline3i "~ A U
3 RT3 RW 0 ox B

1x A&t

Configurable 1 3 EXTlline2i "~ A U
2 RT2 RW 0 ox B

1x Al

Configurable1 3 EXTllineli "~ A U
1 RT1 RW 0 ox B

1x A&t

Configurable 1 3 EXTlline0i "~ A J

0 RTO RW 0 ox" B
1x Al
Configurable i ~ A@ p P i j T fi1 0, b' p° EXTILRTSR| é+ Q 1
Configurablea A 3, X™ i "~1  WEY yj Jy
pa A il @rH Ji "7 ~1p U i1bY -~ hfi1 AT T

9.32.EXTIi % r 'HLEg (EXTLFTSR)

3 1y o 0x04
t He o 0x0000 0000

K Y 9 M configurable’ T @i é+ { g

31 30 29 28 27 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 | FT16

RW RW RW

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

Res Res Res Res Res Res Res Res FT7 FT6 FT5 FT4 FT3 FT2 FT1 FTO

RW RW RW RW RW RW RW RW

Bit Name R/W | Reset Value Function
31:19 Reserved - - 3D
18 FT18 RW 0 Configurable1 3 EXTlIlinel871 ~ A
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Bit

Name

R/W

Reset Value

Function

ox" B
1x A&t

17

FT17

RW

Configurable 1
ox" B

1x Al

EXTllinel7i ~ A U

16

FT16

RW

Configurable 1
ox " B

1x A&t

EXTl linel67 ~ A

15:8

Reserved

3D

FT7

RW

Configurable 1
ox B

1x A&t

EXTI line7 i Y |

FT6

RW

Configurable 1
ox B

1x Al

EXTI line6 i Y |

FT5

RW

Configurable 1
ox" B

1x A&t

EXTlline57 ~ A J

FT4

RW

Configurable 1
ox" B

1x A&t

EXTl lined i - AN

FT3

RW

Configurable 1
ox" B

1x Al

EXTI line3 17 - AN

FT2

RW

Configurable 1
ox" B

1x A&t

EXTl line2i - A

FT1

RW

Configurable 1
ox" B

1x A&t

EXTl linel i - AN

FTO

RW

Configurable 1
ox" B

1x Al

EXTllineOi ~ A U
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ConfigurablelineT ~ A©i p R Linei jTf1 0. b p  EXTLFTSRI é# Q 1 config-

urableline, X~ i ~1  WBEPendingyj Jy

pa Alinei ' @aH Ji "=>7T ~1p W T1bHBY ~ hfdi AT T

9.33.EXTI TAH TLEGg (EXTI_SWIER)

3" 1 v o 0x08
t e o 0x0000 0000

K Y 9 M configurable’ T | e+ i y

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

Res Res Res Res Res Res Res Res Res Res Res Res Res | SW18 | SW17 | SW16

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 | SW7 | SW6 | SW5 | SW4 | SW3 | SW2 SwW1l SWo0

RW RW RW RW RW RW RW RW

Bit Name R/W | Reset Value Function

31:19 Reserved - - 3D

Configurable1 3 EXTllinel8 1i "~ A

0x = Qe e

18 Swi18 RW 0 IXF4 0 " A TU Gfi1aAA

R B t oe, 7] ctaa J16e 1|
4

Configurable1 3 EXTllinel7 T1i "~ A J

Ox =@ée
17 SWiI17 RwW 0 _
IxfFdi "= A" T1L afi1AA
H'. Ts I t O
Configurable1 3 EXTllinel6 T1i "~ A J
Ox =Qée
16 SWI16 RW 0 _
IxF1i "=~ A T1L afi1AA
! Ts I t O
15:8 Reserved - - 35
Configurable1 3 EXTlline7 T1i "~ A
7 SWI7 RW 0 0x = ®E 0

Ixfsd1i "~ A" T1 GfFi1AA
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Bit Name R/W | Reset Value Function
R t oe, 7| ctaa J16e 1|
-
Configurable1 3 EXTlline6 T1i "~ A U
Ox =weée
6 Swie RW 0 IXFI 0 " AT GFd1AA
R v oe, 1| ctaa J6e 1|
4
Configurable1 3 EXTlline5 Ti "~ A U
Ox =Qée
5 SWi5 RW 0 IXF1 0" AT GFd1AA
TR t e, T ] ccaa J46e 1|
" C
Configurable1 3 EXTlline4d 1i "~ A
Ox = @ée
4 Swi4 RwW 0 IxfFd i "~ A" T1 GFi1AA
R t oe, 7| ctaa J6e 1|
" C
Configurable1 3 EXTlline3 T1i "~ A
Ox =@ée
3 SWiI3 RW 0 IXFA 0P " A" TU GfilAA
R B t oe, 7] ctaa J16e 1|
- C
Configurable1 3 EXTlline2 t1i "~ A
Ox = @ée
2 SWI2 RW 0 IxF4 i "~ AT GF1AA
R t e, 7] ctaa J46e 1|
4
Configurable1 3 EXTllinel T1i "~ A
Ox = @ée
1 SWi1 RW 0 IxF1 i " AT QF1AA
R t e, T ] ccaa J46e 1|
4
Configurable1 3 EXTIline0 1i "~ A
0 SWI0 RW 0 Ox =wé e

IxfFd1i "~ A" T1 GfFi1AA
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Bit Name R/W | Reset Value Function
R t oe, 7| ctaa J16e 1|
4
9.3.4.EXTIT L Ep (EXTLPR)
3  r yo 0x0C
!t He o 0x0000 0000
K Y 9 M configurable’ T @ &+ { gy
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 23 22 21 20 19 18 17 16
Res PR18 PR17 PR16
RC_W1 | RC_W1 | RC_W1
15 | 14 | 13 [ 12 |11 [ 10 | 9 | 8 7 6 5 4 3 2 1 0
Res PR7 PR6 PR5 PR4 PR3 PR2 PR1 PRO
RC_W1 | RC_W1 | RC_W1 | RC_W1 | RC_W1 | RC_W1 | RC_W1 | RC_W1
Bit Name R/W Reset Value Function
31:19 Reserved - - 39
Configurable 1 3 EXTIline1l8" T Y %0
Taa TFA0P " -~ A" THU oy
18 PR18 RC W1 0 ly 701
Ox " f41 " 1T oUW
Ixeli "~fi 1 7T AT OV
Configurable 1 3 EXTIIinel7’ 1Y %0
Tda TF4i "M -~ A THL 9y
17 PR17 RC_W1 0 Jy AR |
ox " f1° T 00U
Ixfd i " =/ T AT 0UY
Configurable 1 3 EXTIlinel6’ 1Y %0
Taa TFAQP "~ - A TH oy
16 PR16 RC_W1 0 Jy AR |
ox " f1°" T 00U
Ixfd i " -/ 1T AT OUY
15:8 Reserved - - 39
Configurable 1 3 EXTIline7’ 1Y %0
Taa TFAQP "~ - A TH oy
7 PR7 RC_W1 0 1y 7711}
Ox " f1° 1T oUW
Ixfd1 i " =/ 1T AT OUY
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Bit Name R/W Reset Value Function

Configurable 1 3 EXTIline6' 1Y %0

T80 TF1i "~ ~ A’ TH
6 PR6 RC_W1 0 Jy 1711}

Ox " f1° 1T oUW

Ixfd1 i " ~/ T AT 0UY

Configurable 1 3 EXTIline5' 1Y %0

T80 TF41i "~ ~ A’ TH
5 PR5 RC_W1 0 Jy 1711}

Ox " f1° 1T oUW

Ixfd1 i " ~/ T AT 90U

Configurable 1 3 EXTIlined' 1Y %0

Taa TFAP "N ~ A" TH ¥y
4 PR4 RC W1 0 ly 701

ox " f1 " T 00U

Ixeli "~fi 1 7T AT OU

Configurable 1 3 EXTIline3" 1Y %0

Taa TFAP "N ~ A" THL ¥y
3 PR3 RC W1 0 ly 701

ox " f1 " T 00U

Ixeli "~fi =1 T AT OV

Configurable 1 3 EXTIline2’ 1Y %0

Taa TFAP "~ ~ A" TH ¥y
2 PR2 RC W1 0 ly 701

Ox " f41 " 1T oUW

Ixeli "~fi 1 7T AT OV

Configurable 1 3 EXTllinel’ 1Y %0

Taa TFAP " ~ A" THL oy
1 PR1 RC_W1 0 Jy AR |

ox " f1° T 00U

Ixfd i " =/ T AT 0UY

Configurable 1 3 EXTIlined’ 1Y %0

Taa TFAP " ~ A" THL oy
0 PRO RC_W1 0 1y 7711}

Ox " f1° 1T oUW

Ixfd i " -/ 1T AT OUY

9.35.EXTIv  AH "HL Eg 1(EXTI_EXTICR1)

3" 1 v o 0x60
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! He o 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res EXTI3[1:0] Res Res Res Res Res Res EXTI2[1:0]
RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res EXTI1[1:0] Res Res Res Res Res Res EXTIO0[1:0]
RW RW RW RW
Bit Name R/W Reset Value Function
31:26 Reserved - - 39
EXTI3MZ GPIOport O
00: PA[3] pin
25:24 EXTI3[1:0] RW 240 01: PB[3] pin
10: PC[3] pin
11: 39
23:18 Reserved - - 35
EXTI2MZ GPIOport O
00: PA[2] pin
17:16 EXTI2[1:0] RW 240 01: PB[2] pin
10: PC[2] pin
11: 39
15:10 Reserved - - 35
EXTILMZ GPIO O
00: PA[1] pin
9:8 EXTI1[1:0] RW 240 01: PB[1] pin
10: PC[1] pin
11: PD[1] pin
72 Reserved - - 39
EXTIOMZ GPIO O
00: PA[Q] pin
1:0 EXTIO[1:0] RW 240 01: PB[0] pin
10: PCIO0] pin
11: PDI[0] pin
9.3.6.EXTIV AH "HL Eg 2 (EXTI_EXTICR2)
3" 1 vy o 0x64
! H e o 0x0000 0000
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 EXTI7[1:0] Res Res Res Res Res Res EXTI16[1:0]
RW RW RW RwW
15 14 13 12 11 10 9 8 7 6 ® 4 & 2 1 0
Res | Res | Res Res Res Res EXTI5[1:0] Res Res Res Res Res Res EXTI4[1:0]
RW RW RW RW
Bit Name R/W Reset Value Function
31:26 Reserved - - 35

EXTI7MZ GPIOport O

00: PA[7] pin
25:24 EXTI7[1:0] RW 240 01: PB[7] pin

10: PC[7] pin

11: 39
23:18 Reserved - - 39

EXTI6E MZ GPIO port O

00: PA[6] pin
17:16 EXTI6[1:0] RW 240 01: PB[6] pin

10: PCI[6] pin

11: 39
15:10 Reserved - - 39

EXTISMZ GPIOport O

00: PA[5] pin
9:8 EXTI5[1:0] RW 240 01: PB[5] pin
10: PCI[5] pin
11: 39
7:2 Reserved - - 39

EXTI4MZ GPIOport O
00: PA[4] pin
1:0 EXTI4[1:0] RW 240 01: PB[4] pin
10: PC[4] pin

11: 39

9.3.7.EXTIAHr = L E g a EXTI_IMRB

3" r vy 0 0x80
t He o 0x2000 0000
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|—Y X Direct 1 3 line ®ia A mask bit W 11 0 b liney configurable line ©% mask y 1 B
0O oR line
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res IM29 Res Res Res Res Res Res | Res | Res Res Res IM18 IM17 IM16
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 IM7 IM6 IM5 IM4 IM3 IM2 IM1 IMO
RW | RW | RW | RW | RW RW RW RW
Bit Name R/W Reset Value Function
31:30 Reserved - 39
EXTlline29 Ama Ag CPUR i’
29 IM29 RW oxAaAy, R
IxAAg 'R
28:19 Reserved - 39
EXTllinel8Amwa Ay CPUR i
18 IM18 RW oxAaAy, R
IxAAg 'R
EXTllinel7Ama Ag CPUR i’
17 IM17 RW oxAAg R
IxXAAg 'R
EXTllinel6 Amwa Ay CPUR i
16 IM16 RW oxAaAg R
IXAAg 'R
15:8 Reserved - 39
EXTlline7Ama Ag CPUR
7 IM7 RW oxAA, R
IxXAAg 'R
EXTlline6 Ama Ay CPUR
6 IM6 RW 0 oxAAp R
IxaAg 'R
EXTIline5Ama Ay CPUR
5 IM5 RW 0 oxAAp R
IxaAg 'R
4 IM4 RW 0 EXTllineAAma Ay CPUR
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Bit Name R/W Reset Value Function
oxaAg R
IxaAg 'R
EXTIline3Ama Ay CPUR i
3 IM3 RW 0 oxaAg R
IxAAg 'R
EXTlline2Awma Ay CPUR i~
2 IM2 RW 0 oxAAg R
IxaAg 'R
EXTllinelAma Ay CPUR i
1 IM1 RW 0 oxAaAy, R
IXAAg 'R
EXTIlineOAma Ay CPUR i
0 IMO RW 0 oxAaAy, R
IxAAg 'R
9.3.8.EXTI" Tr L Eg (EXTI_EMR)
3 1 vyo 0x84
! He g 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res EM29 Res Res Res Res | Res | Res | Res | Res | Res | Res | EM18 | EM17 | EM16
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 | EM7 | EM6 | EM5 | EM4 | EM3 | EM2 EM1 EMO
RW | RW | RW | RW | RW | RW RW RW
Bit Name R/W Reset Value Function
31:30 Reserved - - 39
EXTIIine29A® To CPUR i’
29 EM29 RW 0 0’ To R
IX' Te 'R
28:19 Reserved - - 39
EXTllinel8Aw To CPUR i
18 EM18 RW 0 0O’ Te R
X' Te 'R

114/382




PY32F005v° " v G £ g

Bit Name R/W Reset Value Function

EXTllinel7Aw T, CPUR i
17 EM17 RW 0 o' 7o R

X" Te 'R

EXTllinel6 Aw T, CPUR i
16 EM16 RW 0 0x' To R

IX" Te 'R
15:8 Reserved - - 39

EXTlline7Aw T, CPUR i
7 EM7 RW 0 0x' 7o R

X' Te 'R

EXTIline6Am To CPUR i’
6 EM6 RW 0 0x' 7o R

X' Te 'R

EXTIline5Am To CPUR i’
5 EM5 RW 0 0x' To R

X' Te 'R

EXTllinedAw T, CPUR i
4 EM4 RW 0 0x' Te R

X' Te 'R

EXTIline3Am T, CPUR i’
3 EM3 RW 0 0x' Te¢ R

IX" Te 'R

EXTIline2Am To CPUR i~
2 EM2 RW 0 0X' Te R

X' Te 'R

EXTllinelAw T, CPUR i
1 EM1 RW 0 0x' 7o R

X' Te 'R

EXTIlinefOAw T, CPUR i
0 EMO RW 0 0x' 7o R

X" 1e 'R
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10. & J wM]  (CRC)

10.1. CRC 1 K

ifv. Mm> (CRCpf' @ 71 32y@@® 4~ A V., CRC
P DHGEZ T AL 9572 CRC©8H 1873 QQe GéeU@HQO pi { Gu% @ 3 1 0
22 CRCUHH wé~ M EHQO@®A| CRC VDf! W' TMe®eGE \

10.2. CRCmw 9

A /Er CRC-32@9 {1+ Ay Ox4C11DB7
X32 +X26+X23 + X22 + X16+ X12 + Xll + XlO +X8 + X7 + X5 + X4+X2+ X +1

A x "HYM 32y BIQQa: \

A  CRC D & OXFFFFFFFF

A ©td A 1 8yl én( 128 ORHQQ)
A vt Aér i

A vtdh A32ygQQl ér 1z /[

A CRC VH x 4A AHBH - Q324 Q0Q)

10.3. CRCn A4 7Y

10.3.1.CRC" f{

| 32 AHB |

32

| (2) |
| T

| CRC  (0x4C11DEY) |

32

| (f) |
g 1601CRC VpDFf!?! g

10.3.2. CRC U |

CRC VDF9 ®1A 324 Q7Ql é+ (CRC_DR)
M2  "HAL E1::3& J3QQUM: "HAI ET15:3ée GEWCRC \ J°

Yo K VQRQI év 1 T VJ'T KCRC VJ'=>A \J'G@4AT (MQA 32y E
CRC Viaji E s V)

VAEB TART WM AQRQe N AMT AQQI RN MEe QN VH%
) b|] 84 CRC CR®IRESETY 1 J| &+ CRC_DRw OXxFFFFFFFF  "HAj &
¢ ] &+ CRC_IDR ] @Q0Q

116/382



PY32F005V " v

aé g

CRC_IDR| &% ! @7 [ 3& /b CRC

¢

10.4. CRCL E p

10.4.1. AOL E g (CRC_DR)

Address offset:0x00

Reset value:OxFFFF FFFF

v

HERHO Ej

P CRC_CR| &% A RESETY @&

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DR[31:16]
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DR[15:0]
RW
Bit Name R/W Reset Value Function
QRQ| &+
31:0 DR RW 32t FFFFFFFF E°" AQQHI Aw | &+ E Ht 3°Ye
CRC V\ J°
10.4.2. 2. A'OL E g (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]
RwW
Bit Name R/W Reset Value Function
31:8 Reserved 39
T 8§QQI évy ! XRHe HQRQ
| &% CRC_CRUIRESETH f 1 BiCRC¥ yM | &
7:0 IDR[7:0] RW 86 h 0 o
W B e
Fx %l é#j vibCRC V1! @é&dyMQQ
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10.4.3.0° L E g (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
RE-
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
SET
W
Bit Name R/W Reset Value Function
31:1 Reserved - 39
TE%Y 1Nh® y CRC¥e
0 RESET W 0 o
TETT 1 1}
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11. + H/Ad O (ADC)

11.1. ADC 1 K

Y Auv® 1A 12y i SARADCe successive approximation analog-to-digital converterl We H
® 14 A 4 @ o yO 10Av s 4R

R W QwWA! @ hmb K A N WA QI éYpt M aal M @i14A 16
H'QQl é+ a

WO watchdogbl Z1 s e 38 .~ 1t Ahew aGaH 6

ADCh X" pH 'i Ll eEHB &

11.2. ADCw 9

A o
i 12bilObigtbs Gbi t' !
i ADCTQH x1.5MPS@L2BMHz)
i s
i P AY®@E T H
[ 1Ay @EQOM WA
I 147Q0Q é-
i "HYz®
A Hia

i mHI & HA1 HPCLK' 1 Xt AYT GEHAD®@T
i sva OWAx BG@H PCLK f1 o,
A WO =3
i 10Av WO =
i lAJ] temperature sensor
i 1Ap vada € VREFIQT
i 1Ap OPA
i 1A Vcd 3
A QHAK 0! @
i TkD
i v JnémE ko

A QWA

i pDKk¥WA(singl g' o delAD da'! @QE®» d°

I A¥WA(conti nuogust b deéQuE

i A¥WA(di scont i nu¥%tk sh imod@ e ) 'O 1K
A aAAfi

i poA N

i poA QJ

i pz°
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11.3. ADCn A4 7Y

11.3.1. ADC * f§

VCCA VDDA
=
ADCAL
ADCALSTAR[T
ADCCALFAQT EOSMP— ADC interrupt CPU
— Analog Supply EO! IRQ
EOC
OVR g
AWD
ADEN———2" / I_,\ A(HB v :
o slave master
DATA1L(Q]
soemiig___ N—/] #e
ADCAL
CONTDISCEN—r seltcallbration APB
interface
Supply and referente
vees - pply
OPA input conversion data
VREFINF———— sglection.
Veent selection& SRa0] VIN  SARADC
ADCIN9:0] [}—— sampling time
CINGO] L “analog input channel I
= Converted data sta
AWDx
start&stop analog
Control
watchdog
ADSTP AWDEN—
ADSTART
W tigger AWDSGE—
WAIT AWDCI#:0] ——
}_ LT12:0]
HT11:0]——
TR® :
» CAPSUC
OVRMOD
TR® (overun modg ]—b OFFSUC
. EXTE[N0] ALIGN
- tigger enable and left/right L ADCCALFACT
TRG O— edge selection RESSELO]
12,10,8,6 bits
EXTSERZO]

trigger selection

g 11-1ADC?! g,

11.3.2. ADC]

ADCT®> 1T ( Tx0) 1 Al T A1 ADCAL >" p> " Q 1 ADC \

A1z ADCj @b "+ D p ADC>  Q "H&> 1 z1ji A1 ADC We p

Er ADC Q & TA > HA > 1ixs HA=HAde G 13T
T=, T

wp A @

11.3.2.1. ADC T1
T J ADCAL=1 A&f > 111 4+aAk ADCCLKI { @ T J ADCAL STARTk 0> ",

> Eif p ADC ' Al H (ADEN=0) 01 h k "HY 'O PCLK A ADC GH E> " HG&a
p> J o1 1t ] ADCAL
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E ADC @iT AT T Al @ow'He VCC wi | T> T@3 + V1 OyowkKel1 0O
WK > ~ "HA

-----

1. T > %6 ¢ T mxva T > +D¢E¢ ~
2. ADEN=0
3. J RSTCALe ¢ T ! @@y
4, d> 7 K'Q CALNUMe ¢ T ! @iz g
5. J ADCAL=1L /i >~
6. J ADCAL_STARTI k 0>
7. M & ADCAL=0I , > =
8. 1 CAL_FAIL %Oy 1 . A> " &1 me (1:, ¢ 0x 61 )
ADCAL J I—
ADCALSTART —J I—
State OFF StartupX Calibrate OFF
CALFACTx 0x00 Calibration factor
g 11-2ADC> °

11322, T.91 "+ d

1. . 3 ADEN=LI h=® 'O p | @ 'HADCAL=0
2. /0 WRVLDI FACTSEL[4:0] "O> " { | &+ 1 1 WCALFACT[8:0] 3» 46
3. ADENAI 1 AD "QHi > "+ Ds 0 | JVWOADC

11.323. T 1 "+ d
1. . 3 ADEN=1i h=&® O p | 2 HADCAL=0
2. /i RDVLDI FACTSEL[4:0] "O> "~ w| &+
3. RCALFACT [8:0) " + D

11.3.3. ADC & -Hub  (ADEN,ADDIS)

Y Ai dvyo ADCWe|j A 1 2] TAT & (ADEN=0)

ADENy 721 yAk dn ADC

ObAl ygrizkr & 1 ADCY

A ADEN=1 Hi k 1 ADC

A ADDIS=1 Hi " 1 ADC f®OADCh i ~71. 1hs 0] ADEN= ADDIS
ADC . Q' J ADSTART! k 01 i QEXTENG J1 ! @YoAD Qe Tko0Za&a

Mé T A9AD 1
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ADEN A Y
ADSTART. \
State OFF RDY| Stat{f  SMPRCONV RDYOFF

EOSEQ Ay

g 11-3ADCA Wi °
11.33.1. T v ADCY ,
1. 57 ADSTARTT ¢ zm® 0. 3=®" p B Q b® l J ADSTP=1y By M* p
i s F Qi t e MEé” ADSTP=0
2. 1 ADDIS=1@" 1 ADC

3 M s« ADENEOWOAD® i ~1e¢ f ADENEADDINS O U
11.3.4. ADCTQ
ADC t®2H 3 _1 ADCH (ADC_CLK)" Y APB'H (PCLK) ADC CLK ! + £ ! { @i
H ¢f 1
RCC
(Reset&CIoc 11/274/8]
controller) 1 16/32/64
> > ADC_Clk
CKMODE
g, 11-4 ADC clock scheme
111 Av> QADe [HA
ADC clock source CKMODE[3:0] yA
0000 1
0001 2
0010 4
0011 8
PCLK
0100 16
0101 32
0110 64
0111 /
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1000 1
1001 2
1010 4
1011 8
HSI
1100 16
1101 32
1110 64
1111 /
11.3.5. 1 ADC
T0 p ADC™ B(ADENo % 0) &y i ¢  ADC_CR | &4+ a @i ADCAL= ADENY

To p ADCAKkh=@®K  9°Y (ADEN=1)dr" i ¢ ADC_CR| & A 9 ADSTART
M: @i P ADC_IER ADC_CFGRi ADC_SMPR ADC TR = ADC CCR| &1 To0 p

i QQ (ADSTART =0) @iy’ i £ § 6~ ADC_CHSELRT p ADEN=0h ADSTART =
Oy 1 @
To p ADCAKhQY o8 (ADSTART =1) &’ i ¢ ADC_CR| &+ a @i ADSTP
H
11.3.6. "H (SQx(x=1-14))

Hd 14 v 71 X
A 10Ax GPIO Ad A@E#w0 3 (ADC_INO...ADC_IN9)
A 4An WO @yey 5 vada,VCC/3> OPA)

A Oyey® 1 ADC_INIO l
A g véada 1 ADC_IN11
A Vec/3 i ADC_IN12
A OPA i ADC_IN13
ADC' @ Q AbD s D'E® A2’
QE:  2° 0o p 'Ol &+ ADC_SQRx(x=1-3)a J
11.3.7.H4°  —-Q (SMP)
pk v ADC Qe 1| ADC p 28098 "ok AN AT i "H o
Z @% VWAaOMEIKkXDdD VDA W
FAY TH iQ 8@ v ir Q Q vy
ADC =~ 32 aAT @WADCH AQ' 1 ADC_SMPR| &+ A G SMP[2:0]y T Mo ' A
Y TH MA® T b&dzZzr 91, '1T ToWws Zja @i - H

O QH \biyx
teow= ~H +( Q@ ' x2+15)XADC H - Q
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&b x
E ADC_ CLK=48MHzi ° ' w12y1 h ~ H W 65A ADCH v QX

tcoww= € 6.5+25.5 { XADC H v Q=32xADC H - Q =0.6667 |5
EOSMP %Oyt " ~ 4 @El

11.3.8.c 8 'O4 a (CONT=0, DISCEN=0)

DK 'QWAi | ADCE Kz° 1 QA® 083 E ADC CFGR1 | &+ a G
CONT=01 DISCEN=0Hi ADC D K QWA

ADC Q' +i HYA|kovox

A p ADCCR| &% A J ADSTART ¥y

A T AT

pz° B QQ 1 Y%k QHG& x

A NEQQI " & SQxMZGi16y | &+ SQx _DATAA

A EOC( "Qd %0)%0 J 4
A NEOCIEEY Jy, 1 AAA
A 2° QHa& o x

A EOSEQz " J ) %0.y

A NEOSIEyJy, f1 AAA

"QJ o1 ADCY B° A® A’ T & ADSTART Ay
Fx% ™b L.V AY A ymlE A Q2°

11.39. 4 ©4 & (CONT=1)

R A QWAAILE T& T A TF11ADCE A2° Q "QAGLE Khs
O AADE ~ a2a@®2° "Q E| é+ ADC_CFGR1a @iCONT=1 Hi ADC Om A QW
A ADC Q' +i BIYA|koO)

A p ADCCR| &+ a J ADSTARTH

A T AT

nz’ B QQ 1 Y%k QH& o x

A QEQQI " € SQxMZGi16y | &+ SQx _DATAA

A EOC( QJ %0)%0 Jy

A NEOCIEEY Jy, 1 AAA
2° "QH&oo ¥

A EOSEQZ " J )%O.JHy

A N EOSEQIEy Jy. f1 AAA

kK2° "QJ o1 ADCNo A Q a @p’
Fx % b LAY A yml8E A Q2°
ADC j T a 'HI/zz discontinuous QA = continuous QWA1 p YU i (DISCEN=L

CONT=1)i T N WD K QWA
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11.3.10. N 044

p AWA (DISCEN=1)i | Ta& T 58
ri DISCEN=O HI A TG& T @ A’
&b X
DISCEN=1, ou o 0, 3,7, 10
K 1t A Y 0 Qh A EOC' T1f 1
K 2d A 3 Qh A EOC’ T+
K 39 AX 7 Qh A EOC’ T+
K 40 A x 10 Qhf 1 EOC = EOSEQ’
K 5" Ax 0 Qh A EOC’ T17F 1
K 60 AX 3 Qh A EOC’ T17F 1
K
DISCEN=0, ou o 0, 3,7, 10
K 1t Ax QAH QG2 QI 9K 0,37>
%k QH&1 f1 A EOC’ T1I Q o A
K YM A" T h AADHTQ@EZ® 1Q
Fx ADC a Hiz: AwA=s A
CONT=1) T N®WDK QWA
11.3.11.' n ADC 'O (ADSTART)
T1 1 ADSTART=1k 0 ADC Q
E ADSTART 41 . 'Qx
A E EXTEN=OxO( T A)Hi YoAD
A Eif EXTENiigi0xAOA O

WA+ | ADC CFGR1 | &+ A @8 DISCEN y| Ak

ADSTART y Cxs7:
" %'H ADCJ 2z M
ADSTARTH ! * T

A DK QWA

(DISCEN=1)

T

ADC QHAT =~ p

A (CONT=01 EXTSEL=0x0)

K p2z° "QJ o (EOSEQ=1)
QWA T

A’

T

10

T

Tskohep
T1 8! @k vhB\yp

EOCv | Fo

& re- ~ NN

B w1 op 1w

/\(I)(I) I_AD

E ADSTART=0 H1 !

A (CONT=01 DISCEN=1, EXTSEL=0x0)

A pA®®r 1 (CONT=XI EXTSEL=X)

A Discontinuous
-p QJ ¢ (EOC=1)
R T 1TX'E

K

D2° Q E 7
J o1 ADSTART j h
T

A

ADSTP Y o
Fxp A WA (CONT=1) i | ADSTART Y | -

EOSEQ An u 1 |

A EOSEQ’

I T+t s

AZ2° ALK Q

A2 ABTAG Q

.
i ( DISCEN =1
A J ADCI

o AA

"OwD K Q%A (CONT=0 and EXTSEL =0x01), . E EOSEQ %0

1o

5

d-

T

A

J ADSTART y h

3n.

T A
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11.3.12. 0Q

QAT BH * k1 QH = Q ' O H0BE K H 446
tapc = tsmpL + tsar = [ 6.5min + 25.5)12bit] * tapc_cLk

tapc = tsmpL + tsar = 135.416NSimin + 531.25 nsji2bit = 0.666 |6 |min (for fanc cik = 48 MHZz)

State = Start | Smpling CE) Converting X Smpling CE2)
Analog Channel CH5) X CH2)
setby SW.
ADSTART < ISMPL 3ig tSAR >
setby HW } v cleared by SW
EOC Y Y
setby HW cleared by S
EOSMP YHW Ay ySW
SQ _DATA 16'h0 DATACHS))
SQ@ DATA 16'h0
tSMPL depends on S[20]
tSAR depends on REJ$BL

g 11-5AD "QHz
11.3.13.¥s S A" 'O(ADSTP)

T T J ADCCR| &+ Al ADSTP=1'! @y i E * p @ 'Qi ¢y ADC @GI'HA X

ADC M '61 wmi K QAB
E ADSTP* T Jw 1l yME @ QaBh QJ' BAADC DRI &+ j 1 E @ Q6

“ A )
"Emwz® O ABXty (0 Ak O ADC HhT A®2° Q)
ij J \ ADSTP = ADSTARTH * 71 O
setby S cleared by HW
ADEN y_V\‘ Y
setby:SW cleared by HW
ADSTART VA \ Y
State OFF J Start | Smpling Cth) X Converting X OFF
ADSTP Ay
SQ_DATA 16h0

g, 11-6 ADS THPZ
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11.3.14. v r Ou r ¢ (EXTSEL, EXTEN)
K Qa A2z° @ Q ¢+ Tav T(@bxhHQ BVADO) A N EXTEN[1:0]
> fi 0100V TRUTA Ol i ! @ri: A Q T J ADSTART=1 Hi A O
E* p ADC QHI YyM T A h 0X
E ADSTART=0HI yM T A héXx
Source EXTEN[1:0]
As 1T B 00
pi "5 4 01
pi s 4 10
pi "7 ~s5d 11
Fxp "QHY Al &t @w EXTSEL[20]{ g1z 'O A Q@ T
| ) . QT gE A T A T4 4 ADC CR | é*+ A @i ADSTART y[ f 1
112w A
Name Source EXTSEL[2:0]
TRGO TIM1_TRGO 000
TRG1 TIM1_CC4 001
TRG2 TIM1_CC1 010
TRG3 TIM13_CC1 011
TRG4 TIM14_CC1 100
TRG5 PWM_CC1 101
TRG6 COMP1_OUT 110
TRG7 EXTI LINE 1 111
Fx p "QHv AOj T ow
11.3.15.0 04 &
T H Q 't nToD QH (tsar) T ! B Q! 4 ADC_CFGR1 |
& " A0 RES[1:0] 1 Jw 12/10/8/6y WA EZ7 j 4y QQHI ! T HBE Q'
1o QH Q' G 12yKyhHy O
" WA N K W QH 1 bi AT X
RESSEL tsar tsar(ns) @ tsmp tanc(tsmp = 7) tconv(ns) @
[1:0] (ADCQ ~ 1) fapc = 48MHz (ADCQ " 1) (ADCQ " 1) fapc = 48MHz
12 25.5 531ns 7 32 667ns
10 215 448ns 7 28 583ns
8 17.5 364ns 7 24 500ns
6 13.5 281ns 7 20 417ns
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11.3.16. O1Y/ —-1Y

ADC "~ Z1 %k "QJ (EOC)’ T
fip ADC DRI é+ A% A "QQQoO@c 1 ADCp ADC ISR| é+ A 1 EOC %0

QH& E ADC_IER A @ EOCIE J W 1Hl , hfi1 A EOCAA EOC %0' 71 1|

& ADCDRx| énr |

ADCa  pp ADCISR| &+ a N,
ADC IER | &% A GEEOSMPIEJ ® 191, hfi1 A EOSMP A A

1d %O EOSMP EOSMP %0' = 1 Ep

11.3.17.2° 01 Y (EOSEQ flag)

ADC "~ Z1 %kK2° "QJ (EOSEQ)’' T
VQRQOG@Oe 1 ADCp ADC ISR| é+ A 1 EOSEQ %0

i A Q2° BEge A
hfi1 aA EOSEQ %0+ 71 1]0

E ADC_IER A @i EOSEQIE § J 1H1i |

11.3.18. - 'Q f§

ADSTART T t T Y
EOC ' WA W WA W W ' Y WA W W W
EOSEQ Al h 1
State OFFf cH ) cre { c JcHofCH1 OFF  XcH4fcH3) ce)cw)cH) OFF
SQ@ _DATA { Do Y D14
S@ DATA \ > D13
S@ DATA X _ps \ o7
SQL_DATA \ b10 Do
S@ DATA Y\ bu \ b1

by SW byHwW A

g 11-72° @K Q, T A
1. EXTEN=0x0, CONT=0, WAIT=0
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ADSTART

ADSTP

Y

EOC

EOSEQ

AL AL AL AL AL AL AL AL AL A

Al ALl

State OFFX CH | Cr2

CHs JCHOYCHI1] CH) CHt

CHs | CH4Y) CHL STOP

SQ_DATA D1

X cHif cHo) crs

S@ DATA

¥ D11

S@ DATA

D10

SQ@ DATA

X p1o

SG DATA

{ D14

¥ b1

 bu

by SW, byHW A

g 11-82° @ A Q,

1. EXTEN=0x0, CONT=1,, WAIT=0

ADSTART

Re ¥ L] 1 a

EOC 4

EOSEQ

State OFFf CH § CR2 } CHb

CHOX CH1 OFF

X c) cre ) cr6 {cHojcH

SQ _DATA D1

OFF

D7

SQ@ DATA J_ D2

S _DATA

{ D2

{ o5

X D6

SQL DATA

X D10

S@_DATA

{ D10

X D11

{ D11

by HW A by SW,

triggered | ignored_)li_

g 11-9 2° @b K 'Q,.
EXTSEL=TRGx, EXTEN=0x1 (i " ~ ), CONT=0

T A

129/382



PY32F005J° v G € g

ADSTART v
re _F L[ k1 F [ %
ADSTP L
EOC AL AL AL AL AL AL AL AL AL A
EOSEQ ' 1
State OFF) cH Y cre )\ cis (cHo)fchy cH) cre )l cre [ cHo) cHY  sTop
SQ_DATA D1 ¥ D7
SQ@_DATA 02 02
S@_DATA D5 D6
SQL_DATA X b10 X Do
S@_DATA J b1t { bu
by SW byww A tiggered T ignored §

g 1110 2° @ A Q,. T A
1. EXTSEL=TRGx, EXTEN=0x2 (i r~ ), CONT=1, WAIT=0

11.3.19. A'ON P

QQl &+ = "QQM (ADC_DRx, ALIGN)
PY%K QJ (E EOC’' TF41 H)N Q' QQ && SQXxMZSE16y | &+ SQXx_DATA

A
ADC DRx Q0Of AmA J@QQOM = Q ' @W ADC CFGR1 | &%+ a @i ALIGN 4 7
22 0QQe YEM AALI QQ' mL M (ALIGN=0) &t M (ALIGN=1)
ALIGN RESSEL 15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
0X0 0X0 DATA[11:0]
0X1 0X0 DATA[9:0] 0X0
° 0X2 0X0 DATA[7:0] 0x0
0X3 0X0 DATA[6:0] ()¢}
0X0 DATA[11:0] 0X0
0X1 DATA[9:0] 0X0 0X0
! 0X2 DATA[7:0] 0x0 0X0
0X3 DATA[6:0] 0X0 0X0
ADC (OVR, OVRMOD)
ADC ~ %0O(OVR)T Y AA" N "' 71 E "QB®EWWQRQ CPU3H nHI D A Q
QRQT 4 OOHI 61~ ADC
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NEOS wmO®® i1 H AAG QTJ4HGE1 yCPUBhp ADC_ ISR | &+ a @ OVR
%0 Jyt " ADC °~ E ADCIER| é" A@ OVRIE JyHi 4 A ADC ~ A A
E "' TA4 HL ADChAAHAXhAA Q T"hyBXey AZ° Q! 71
J ADC_CR| é# A GIADSTP® 1/ y B ADC "QOVR %0' 1 71 & |
Eal ' T Hi! M ADC_CFGR1| é+ a @OVRMODY J ADCQQl &+ a BQ0
T 3vY i X
A OVRMOD=0
K A 7 13YQ0Ql év@d B “xe QO 3'YI A QQQOBA N OVR3I'Y
1l 9 A Qh E HJ° BA
A OVRMOD=1
K T K@ Qdt TR0l i X0 @Q0OBb, N OVRI'Ym L, 9 AG Q E
h ADCDRx| é# & & wA QuEl* 6
ADSTART ] *—
ADSTP v
7 I R SN WA g A
IR A e
EOSEQ L R —A |
IR RN I
State OFF) cH { cl ] cts Ycrd)cHif ch) dre { c ) cHof €HLY T sTOP
| | | | | | | |
DRx ‘- i i —— . i i
(OVRMOD®) DiI D? Dsi D10 | iD11 | D% i ( i D11
| | | Lo | | i
DRx ol o Dsi o) ol b oA | o5 blo)( i D11
(OVRMODEL) < » ‘
! ! oL ! ! !
| | | | | | | |
Read access |_| |_| |_| |_[ |_| |_|
by SW by HW 5
g 11-11
N ADC @ Q z2§1 Qz° '+ 11 i’ NSO it TZ1 EOS %03 T G A

s/ N%A QQQ E%K "QJ Hi p ADCISR| é% AGEEOCH Jy1 %H'  ADC_DRx
| &+ G "Q& ADC CFGR1| &+ a @ OVRMODY'! w O 1N ' 71

ép’ Q AdrA hj1 %k Qd° n @iz 1 M¥ i1 OVRMOD yo Jm
1h TZ6X OVR %O E OVRMOD=1Hi "' 1ji B ADC/AA "Qh ADC _DRXx |

& oABIQN T Wt QEQQ

11.320.4 n 4 9
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s DA QWA 172 p H Hyp T1@34UYpZiYzawol  Etp SAWAT j k™ F
1 ADC AV
Ep ADC CFGR1| é# A J WAITW 1 HI AAGE 'QF Gdp. £ % ADC 'QQ) nHa (%b
ADC_ DR x| &+ AQQ nd EOS%OT | ) AD T 45 ZADC y=s ZW
I n ADC'QQ vy GIA |
FXE* p Qads va& £ G0 i1y TFI1 @ A h 686X
ADSTART ] t
ADSTP T v
] Y SR g
EOSEQ l l 1 l
| | | |
State  OFF) CH ilcrs Cl{ﬂ DL\I:'X CH. ) CHS! X sTop
| i : :
SQ _DATA | DL i | DL |
SQ@_DATA ' { > ' ' '
S@ DATA Y b
Read access |_| |_| |_| |_|
bysw T byHw & (OVRMODS)
g 11-12s v a QWA
1. EXTEN=0x0, CONT=1
11.3.21. 4 'Ht ¥
WO~ i @i f+ p ADC CFGR1| é+ A GAWDENY Jyr Ak E! 7272 7 i 8D
a A Al A J2a, h(E)
b w028 Q' ADCH:H 6a i O©HI AWD WO~ i @' dy Jy 6 AN
WM T® 124 ®QOQQE ADC HTR = ADC LTR 16y | &+ A WO~ i A Al 1 |
ADC_IER | &+ A D& AWDIE y Al AWD %0y' v 1 11 | E "QEQQ ' m:
12y ( RES[1:0]yr ~ h), AY &mHyo 3Y[] 1+ wy QOB [ Yt M
v 12 y GIA A %
113 W0~ | %
Resolution 4 'Ht ¥N o 5
bits vé OAe T o ?
00: 12-bit DATA[11:0] LT[11:0] and HT[11:0]
T Ao 4 LT[1:0]> HT[1:0]
01: 10-bit DATA[11:2],00 LT[11:0] and HT[11:0]
% 00
10: 8-hit DATA[11:4],0000 LT[11:0] and HT[11:0] T Ao 4 LTI30F HT13:0)
# 0000
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T A0 4 LT[5:0]> HT[5:0]
11: 6-bit DATA[11:6],000000 LT[11:0] and HT[11:0]
¥ 000000
Anal It
nalog vo a%ia
HT
Guarded area
LT >
g 11-13 WO~ i 31 n
114 WO~ i O
Channels guarded by the analog watchdog AWDSGL bit AWDEN bit
None X 0
All channels 0 1
Single channel 1 1
11.3.21.1. ADC_AWD OUT3M = Fw
WO~ I b AJ T3N Wit ADC AWD OUT i i Qi h'H+# TIMIGIETR 3ve Y
A Q
k 7 WO~ i Hi N x5 ADC_AWD_OUTY
A EJ4 AWDCH "Oi Q. Yz 6HI N J ADC_AWD _OUT
A pi AJ4 AWDCH 'O®i @ "QJ ec 1 ADC AWD OUTpAY @ Oenty
b i Ap3i @ QK AYBEE &1 EN3'Yw1

A " 1 ADC'He N ADDIS J # 1'HZ ADC_AWD OUTCh e y
Jm17' T h ] ADC_AWDx OUT" &

A 7 OmwWO~™ i

FYi yB "Qe ADSTP

Ll j 8¢ ADC_AWD OUT' 6y
AWD %0 1 A X
I %06 L.

T4y XAWD %OM ADC_AWD OUT @l 4 =@89% e b1 b* T
ADC_AWDx_OUT! @° Qi & AWDx %00 3 'Y 1% 1

ADC_AWD OUT3 N+ PCLK3 1 &
AWD % p Y%k ADC QJ HE

11.322. 3 webpu ] 34

\\

P

oyeyt! @rrd wr@i eoy (TI)
Oyey" [

0 2%z datasheet/ | ©iTs_tempi@iion © EOYy ey H =

ADC = 1! 153 Qeyr@Edad® AQO Oyeyr @ H

AT Hi ey v | @k Ad WA
Oyey® . 2a OYy6&46wprdt HT T w

ORY% HYAh®41 T.

Xh3epvieuns

(L)

A VL Y whrh ~ B&h B4 pmon,
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N 2svae VREFINTZ ©& AMh>a . A ADC
Fx o J TSEN= VREFNH[ 3 bAJ XOYyey* Veernt

TSEN control bit

Temperature|
sensor

— » TS_VIN

ADC

BG —»VREFINT

VREFEN control bit

g 1l1-14TsandreM gthannel
Oy
bMroOyey®Hx
1 ‘O ADC1_IN10 =
2. P QR T W OO AT @ T H
3. p ADCCCR| &% a J TSENHYTT o XADWAI GOy ey
4. 1 Jp ADCCR| &+ Al ADSTART Y (3 1 v A ) k0o ADC Q
5. xk ADCDR| é* A n VSENSE QQ0Q
6. 117 3 A QOVY ¥
pmiA o#
YQ&n Qi ©ad i 'Q—.,W ¥y YY YY cH
TScazlh 105t Oy ey " @ = 61 > 68& Os x x OxIFFF 0118
TScailh 30t Oy ey r G~ 61 > ©6é (s x x OXIFFF 0114

TSoataT ADC Qb )
Fx ey* xkAowAi o H §* | Veense ® AKOH 1 ADCxi 20k 0% Ak OH
N YN AdHL a'H J ADEN>= TSENY

vJ]] »34=pP NH " Vcc=rpP

e, 0 O000 YW,
WwYO OO0 pFw ——— woo
TTMTWU
¥ Vccz PY N Vchannnel
e o ,0,0800 YD
W0 00 LU OGB—— woo
TTTWL
VREFINT 4 h & 1.2Vy
VCHANNEL { day
ADC_DATAT ADC_DRx B QY
4096 " w12y
i i ©WVecdOk ™ P&oadajiE”". ©zn 5 d2avaeVeeswl @3pgl1f Ya

Vce=3.3VADC n @b ~ Q0! @T [ X, ~ h @ VechEd a1 W
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11.3.23. ADC A H

ADC A Al * @i vy

TFIX

A yM K@ QJ (EOC %0)
A 2° "QJ (EOS %0)
A EwWO" isda1 (AWD %0)
A E 1Jd A1 (EOSMP %0)
A EQQ ' A1 (OVR %0)
A ADCi 24 %0 (ADRDY %0)
A £2° QJ %0 (EOH %0)
"5 DA Al y1i2 by J ADC A A
115ADQ A
AH T T o aAo’
"QJ EOC EOCIE
2 QJ EOS EOSIE
WO~ i '&d .Uy AWD AWDIE
I EOSMP EOSMPIE
OVR OVRIE
ADCi 2 Jd %0 ADRDY ADRDYIE
£2° Qd %0 EOH EOHIE
11.4.ADCL E g
11.41. ADCAHu - L Ep (ADC_ISR)
Address offset: 0x00
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | EOH AWD Res | Res | OVR EOSEQ | EOC EOSMP | Res
RC_W1 | RC_ W1 RC_W1 | RC_W1 | RC_W1 | RC_W1
Bit Name R/W Reset Value Function
31:9 | Reserved - - 3D
£2° J %0
8 EOH RC_ W1 |0
SQxy OWl £2° QJ H 14y ¥ 17 1]o
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Bit Name R/W Reset Value Function
ox £ Q2" =®H&edda tT4zyVv= | %00 C
1Ix £ Qz° Hé
Fyx®2° 4 T 922" y len/20 ™ i e o8
WO~ i
E Qaéd ADC_LTR = ADC_HTR| &+ A Y GO H
7 AWD RC_ W1 |0 Ty 17 1]
oxnwo~ i tatedd TT] o1 %0C
Ix 0™ 17 1A
6:5 Reserved - - 35
ADC
E Al Hl, Ty §y E EOC%OT J T KA bE
4 OVR RC_ W1 |0 QT H& - 1o
oxn ated 1TZVv= ] yi
1x TAd
2° Jd %0
SQxy OWiZz° "QJ H TJH H 17 1]o
3 EOSEQ RC_W1 |0
Ox Q2" =®@HGeda 1T42V= | %00
1Ix "Qz° Ha
Qd %0
E %A Yk QJ " o AGIQQJ " ! @x
ADC_DRx(PT108), ADC_DR(PT107)l é* ~ Hi., T 4H
2 EOC RC_ W1 |0 H 1" 1] 0& ADC_DRx(PT108), ADC_DR(PT107)l &
H Io
0x Q= @®@Hae ad 1TJ42ZV= | %00 C
1x QT Ha
Td %01 p¥k QEE T ad Hi. T4y Hi
17 1]o
1 EOSMP RC_W1 |0
- oxj/p -~ 4d Hedd 1T4zyv=] %0
Ix = 4d
0 Reserved - - 39

11.42.ADC AH&a AL Ep (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
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15 |14 |13 [12 |11 |10 |9 8 7 6 5 4 3 2 1 0
EO- EOSE- EO-
Res | Res | Res | Res | Res | Res | Res AWDIE | Res | Res | OVRIE EOSMPIE | Res
HIE QIE CIE
RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:9 Reserved - - 39
£2° AAAE Yy
7] &4 &2° AA
8 EOHIE RW 0 o
Ox £2 AAj Al
Ix £2° A A A
WO~ i AAAE Yy
7] a4 wo~ i aAA
7 AWDIE RW 0 . ]
Ox WO~ 1 aAAj A
1x W0~ i A A&
6:5 Reserved - - 39
ADC AAE §
i A A Al
4 OVRIE RW 0 . ]
0x ADC A Aj Ai
1x ADC A A Al
270 AAAE Y
T a4 270 AAAE
3 EOSEQIE RW 0 . . ]
Oxz J AAj A
1Ix2° J AAA
Ql AAAEy
i Ql AAAE Y
2 EOCIE RW 0 . ]
0x Q4 aAAj A
1Ix QJ A AME
T %0J aAEy
] aJ N T %0Jd aAAjy
1 EOSMPIE RW 0 ~ . . ]
0x %0J A Aj Al
1Ix " %0J A A&
0 Reserved - - 39
" X E ADSTART=0H( 3=®Oy M Q p )y 7' @ PRy
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11.43.ADC0O L Ep (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
AD- | AD-
RSTCAL | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res Res Res
CAL | CAL_START
RW RW RS
15 14 13 12 11 10 |9 8 7 6 5 4 3 2 1 0
Res Res | AD- AD- AD-
Res Res Res Res | Res | Res | Res | Res Res ADEN
STP START | DIS
RS RS RS RS
Bit Name R/W Reset Value Function
31 ADCAL RW 0 ADC> ~ k 01 T A1 ADC> ~
0: =&" p 03 ADC > °
30 ADCAL_START RW 0 . ) )
1: © 1k v ADC » >l 1 Jo
> wy Al y
g 1 1Jdu-. 1] 40 p>°
| &% _ Dpa(o RSTCALJ 19 ) Ho
29 RSTCAL RS 0 I _
Ox> | e"T. Dp
1x Dp> " | &~
FXE* p ‘QH1 b J RSTCAL |
> ] én v G Q
285 Reserved - - 39
ADCYy B Qu m
TJlyyBsBA* Wi "Qe ADSTP
U h(
E Q BAXh  tipAB QumpH T
4 ADSTP RS 0
N
0: =&" p BIADCY B QU m
1 1y B ADCI Wl A ADSTPuUu
B R A
3 Reserved - - 39
ADCkK DU
TJdy yko ADC Q i QEXTEN[1x
2 ADSTART RS 0 o ) .
Ofsi Jr " h QF T1NokoOLI T+,
T A koo gy 1] ox
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Bit Name R/W Reset Value | Function
dpp K "OwA (CONT=0, DISCEN=0), O
T O 'H(EXTEN=00)X "QH& %0J H
€ EOSEQ %0 ¢
dnp A "OwA (CONT=0, DISCEN=1),E
T O H(EXTEN=00)x "QJ %0
e EOCC
QTUH® i X"E ADSTPUYU me o1 a H
ADSTP %.0 w 1 JoeH
0:=&* p WiADC 'Q
1: " 1k 0 ADCl w1 ADC* p "HA'!
it*p
FY: t1ET p ADEN=1h ADDIS=0HJ y
ADSTART
ADEN™ B &l
TJy BADCXh ADC =R 2 71
y1 E ADC B e ADEN 1] @
HE
1 ADDIS RS 0x = @ ADDIS
1. " 17 BADCt 1 ~ ADDIS"Ynv* p
-
FYx 4 ADDISW 1&GE T p ADEN=1X
h ADSTART=0He, 3=& Q
ADC £t v
TJy 4y A& ADCI ADCN' t "HA
0 ADEN RS 0
0:" 1 ADC
1: /Ei ADC
11.44.ADC 1L E 6 1(ADC_CFGR1)
Address offset: 0x0C
Reset value: 0x0000 0000
31 |30 |29 |28 |27 |26 |25 |24 |23 22 21 |20 |19 |18 17 16
AWDE | AWDS DIS-
Res Res | AWDCH Res Res Res Res CALNUM
N GL CEN
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
oVv-
WAI CcO ALI
Res RM EXTEN[1:0] Res EXTSEL RESSEL Res Res Res
T NT GN
oD
RW RW RW RW RW RW RW RW RW RW
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Bit

Name

R/W

Reset Value

Function

31:30

Reserved

39

29:26

AWDCHI[3:0]

RW

440

WO~ i
wo~ i~
0000x ADC O
0001x ADC %O
0010x ADC ¥O
o

1101x ADC ¥O

TH6Xx 39y

o1

‘Ol

g

RV

" X AWDCH[3:0] y

3) éw

Kk E ADSART=0 He

by

1

RV

13

J 083

~ K

3=®

S

R

4~ ADC_SQRx(x=1-

@i "QC bl T P

25:24

Reserved

39

23

AWDEN

RW

WO~ i /[
T | ] = I
Oxj A1 W0~

1x £t~ i

Kk E ADSART=0 He

@i "Qf b T P

22

AWDSGL

RW

R A aaAd

I
A

Qi
[

0B i a
ox p A® =

ixp A ;=i

Kk E ADSART=0'He 3=

b

AL

y n A&l

WO~

wOo"~

WO~

wO"~

~ K

i p AWDCH[3X O] J

@i "Qf bl T° P

21:20

Reserved

39

19:17

CALNUM

RW

3d0

> T Wz K'Q
Oxx:1 &> " = Wz
100: 4K > ~ = Wz
101: 8> " = Wz
110: 16 K> °

111:32 K>~

:WZ

JWZ
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Bit Name R/W Reset Value Function
A WA
PN | g1 A A N WA
oxj A&t N A
16 DISCEN RW 0 Lx A A WA
j'inAE AWAWAT AwAy B J DISCEN=1>
CONT=1.
Kk E ADSART=0He. 3 =& g @i "QC bl T P
H
15 Reserved - - 39
s DA QWA
7' J=s ] yur AT Bsoa QWA
0xs LA QA 1
14 WAIT RW 0 o
1Ixs ba  OQwAE¢ A
kK E ADSART=0'He, 3=&" p @i QT bl T PR
H
DK/ A QWA
AL IER | H b Jdwlu " w | v, h
7 A Q
13 CONT RW 0 jrion A& NWAwWAT AWAY B J DISCEN=1=
CONT=1
K E ADSART=0'He, 3=®" p @i QT bl T =]
H
1 N WA
P | Hi J4JQQ AngiAA
ox E A1 Hi ADC DRI é4 3916
12 OVRMOD RW 0
1x E A1 HlL ADCDR| évh i & d° 7¢&
K E ADSART=0He 3=®* p @i "0l b T P
H
v VA =Ilé¢ O
7' J= ] yur O vlesAE L
00x. T uvsdj Al e TKOLD QT
11:10 | EXTEN[1:.0] | RW 2&0
O1xi "~ 1T U0sd
10xi r~ T U0sd

11)( R | - T
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Bit Name R/W Reset Value | Function
K E ADSART=0'He, 3=®" p @i "QC bl T PR
]
9 Reserved - - 39
v u O
H O A QkopGv o7
000x TRGO(TIM1_TRGO)
001x TRGI(TIM1_CHA4)
010x TRG2(TIM1_CH1)
8:6 EXTSEL[2:0] RW 3&0
011x TRG3(TIM13_CH1)
100x TRG4(TIM14_CH1)
101x TRG5(PWM_CH1)
110x TRG6(COMP1_OUT)
111x TRG7(EXTI LINE1)
ROM
T J=] y O-M atMm
OxL M
5 ALIGN RW 0 o
Ixt ™
kK E ADSART=0'He ., 3=&" p @i QT bl T PR
]
00
T J §y O 1Q
00x 124
01x 104
4:3 RESSEL[1:0] | RW 00
10x 8y
11x 64
kK E ADSART=0He, 3=&" p @i QT bl T P
]
2:0 Reserved - - 39

11.45.ADC 1L Eg 2 (ADC_CFGR2)

Address offset: 0x10
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CKMODE Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
RW RW | RW | RW
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
Bit Name R/W Reset Value | Function
ADCH wA1 1! U= ] y1 h %0 ADC &
H ¢
0000x PCLK
0001x PCLK/2
0010x PCLK/4
0011x PCLK/8
0100x PCLK/16
0101x PCLK/32
0110x PCLK/64
31:28 CKMODE[3:0] | RW 440 1000x HSI
1001x HSI/2
1010x HSl/4
1011x HSI/8
1100x HSI/16
1101x HSI/32
1110x HSI/64
THx o
k E ADCj /A H ADCAL=0, ADSTART=0, AD-
STP=0) 71 & "HA PRy
27:0 Reserved - - 35
11.46.ADC - Q LEp (ADC_SMPR)
Address offset: 0x14
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res | Res | Res Res | Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res | Res | Res Res SMP[2:0]
RW RwW RwW
Bit Name R/IW Reset Value | Function
31:3 Reserved - - 35
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Bit Name R/W Reset Value Function
T H 0
7' J y OA® osi T H
000:6.5ADCH - Q
001:95ADCH v Q
010:145ADCH v Q
011:225ADCH -+ Q
2:0 SMPJ[2:0] RW 3k0
100:49.5ADCH + Q
101:995ADCH + Q
110:1995ADCH +~ Q
111:5195ADCH + Q
K E ADSART=0He, 3=®* p i Q bl T
Py
11.47.ADCT7 % e LEp (ADC_TR)
Address offset: 0x18
Reset value: OXOFFF 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res HT[11:0]
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[11:0]
RW |RW | RW | RW RW | RW | RW | RW RW | RW | RW | RW
Bit Name R/W | Reset Value Function
31:28 | Reserved - - 39
WO~ i 6
T! 1 hewo~ i S]
27:16 | HT[11:0] RwW 12, FFF
K E ADSART=0He 3=0" p o QL bl T P
ol
15:12 | Reserved - - 39
wWo~ i H 6
T 1 hewo~ i H 6
11:0 | LT[11:0] RW | 1240
kK E ADSART=0He. 3=&* p W QT bl T° PR
ol
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11.4.8. ADC "HL E 5 (ADC_SQR1)
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 SQA4[3:0] Res Res SQ3[3:0] Res Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SQ2[3:0] Res Res SQ1[3:0] Res Res L[3:0]
RW RW RW
Bit Name R/W | Reset Value [Function
31:28 Reserved - - 3D
27 M4k Q
27:24 | SQ4[3:0] RW 460 ) .
Py* 1 Ry &S NQz A ®BM 4K
23:22 Reserved - - 3D
L 273Kk
21:18 |  SQ3[3:0] RW 460 ) .
Py 1 3,V R Nz A M 3K
17:16 Reserved - - 3D
2T M 2K 0
15:12 |  SQ2[3:0] | RW 480 .
PRy 1 3,vY W Q2 A M 2K
11:10 Reserved - - 3D
2T M 1K Q
9:6 SQ1[3:0] | RW 40 L
PRy 1 3,vY W Q2 A M 1K
5:4 Reserved - - 3D
20y
T 1 PRPymid Pyhe  p Q2" A QR
0000 1A Q
3.0 L[3:0] RW 450 0001x 2A Q
CAEN
1101x 14A Q
CHx 9
11.4.9. ADC "HL E 5 (ADC_SQR?2)
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 SQ9[3:0] Res Res SQ8[3:0] Res Res
RW RW
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15‘14‘13‘12 11 10 9‘8‘7‘6 43‘2|1|0
SQ7[3:0] Res Res SQ6[3:0] Res Res SQ5[3:0]
RW RW RW
Bit Name R/W Reset Value [Function
31:28| Reserved - - 3D
27 M 9K Q
27:24|  SQ9[3:0] RwW 40 Py 1 3y R V2" AWM 9
I
23:22| Reserved - - 3D
Z M8k M
21:18| SQ8[3:0] RW 440 Py* 1 2,V 3 Q2° A DM 8
I
17:16| Reserved - - 3D
2 M7k Q
15:12  SQ7[3:0] RW 40 Py' 1 3,V R Q2 ° AGEM 7
I
11:10| Reserved - - 3D
Z MBK NQ
9:6 SQ6[3:0] RW 440 Py* 1 2,V 3 Q2° A LM 6
I
5:4 Reserved - - 3D
2 M5k 10
3:0 SQ5[3:0] RW 460 PRy* 1 2,V 3 QV2° ATEM 5
I
11.4.10. ADC "HL Ep (ADC_SQR3)
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 SQ14 Res Res SQ13[3:0] Res Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SQ12[3:0] Res | Res SQ11[3:0] Res | Res SQ10[3:0]
RW RW RW
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Bit Name R/W Reset Value [Function
31:28 Reserved - - 3 D
2° M 14K Q
27:24 | SQ14[3:0] | RW 450
Ry T 3,y V2" A BM 13K
23:22 Reserved - - 3D
2° M 13k 0
21:18 SQ13[3:0] RW 40
Py T 3,V Q2" A DM 13K
17:16 Reserved - - 3 D
2° M 12Kk Q
15:12 SQ12[3:0] RW 40
Py 1 3,y KR NV2° AWM 12K
11:10 Reserved - - 3D
2° M 11K Q
9:6 SQ11[3:0] | RW 4%0
Ry 1 3,y R V2" A B 11K
5:4 Reserved - - 3D
2° M 10K Q
3.0 SQ10[3:0] | RW 440
Py 1 3,y KR NV2° AWM 10K
11.4.11. ADCAOL E (ADC_DR1)
Address offset: 0x28
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R R R R R R R R R R R R R R R R
SQ2_DATA [15:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SQ1_DATA[15:0]
R R R R R R R R R R R R R R R R
Bit Name R/IW Reset Value Function
SQ2 QQQ
31:16 SQ2_DATA[15:.0] | R 166h0 y HE i K 0 GEOQd @ %l én
QROTtM aaL M
SQL QQQ
SQ1_DATA
15:0 R 1606h0 § HE i K Q@ QJC 6 %l &
[15:0] o )
QAT t M datm
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11.4.12. ADCAOL E 5 (ADC_DR2)

Address offset: 0x2C
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R R R R R R R R R R R R R R R R
SQ4_DATA [15:0]

15 14 13 12 11 10 9 8 7 6 5) 4 3 2 1 0
SQ3_DATA[15:0]

R R R R R R R R R R R R R R R R

Bit Name R/IW Reset Value Function
SQ4 MQQ0
31:16 SQ4_DATA[15:0] R 160 H'HE ©8 i kK Q IO N IR 7Y
égr QO tM dat M DE
SQ3 Q0
15:0 SQ3_DATA[15:0] R 1640 HHE ©&8 i K 'Q B @z %l
égr QO tM dat M DE
11.4.13. ADCA'OL E 5 (ADC_DR3)
Address offset: 0x30
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R R R R R R R R R R R R R R R R
SQ6_DATA [15:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SQ5_DATA[15:0]
R R R R R R R R R R R R R R R R
Bit Name R/W Reset Value Function
SQ6 "QQQ
31:16 SQ6_DATA[15:0] | R 1640 HHE @8 i Kk Q @ QJ' 61 %l &+
ROt M dal M bE
SQ5 QQ0
15:0 SQ5_DATA[15:0] | R 1640 y'HE @ | ¥ Q B QJ G %6l @
QOTtM daLt M D&
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11.4.14.ADC’AOL E 5 (ADC_DRA4)

Address offset: 0x34

Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R R R R R R R R R R R R R R R R
SQ8_DATA[15:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SQ7_DATA[15:0]
R R R R R R R R R R R R R R R R
Bit Name R/W Reset Value Function
SQ8 QN0
31:16 SQ8_DATA[15:0] | R 1640 HHE B8 i K "Q © QJ' 6 %l &
HOoROIt M Gdal MG
SQ7 QQQ
15:0 SQ7_DATA[15:0] | R 1650 HHE ©8 i K Q O QJ' & %l é
WeoQOTt M dat Mo bE
11.4.15. ADC 7A"OI__ E 6 (ADC_DR5)
Address offset: 0x38
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R R R R R R R R R R R R R R R R
SQ10_DATA[15:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SQY_DATA[15:0]
R R R R R R R R R R R R R R R R
Bit Name R/W Reset Value Function
SQ10 QQQ
31:16 SQ10_DATA[15:0] | R 1640 yHE @ i kK Q GEOQJ @ %l &
QROTtM Gal M G
SQ9 0Q0
15:0 SQY_DATA[15:0] | R 1680 yHE G | Kk QW QJC Gz %l &
ROt M dat M
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11.4.16. ADCAOL E 5 (ADC_DRS)

Address offset: 0x3C
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R R R R R R R R R R R R R R R R
SQ12_DATA[15:0]

15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
SQ11_DATA[15:0]

R R R R R R R R R R R R R R R R

Bit Name R/W Reset Value Function
SQ12 QQQ

31:16 SQ12_DATA[15:0] | R 160 H'HE B8 i kK Q R O NI W N7 =W
QOITt M aal M &
SQ11 "QQ0Q

15:0 SQ11 _DATA[15:0] | R 1640 yHE @ i Kk Q B QG %l éw
QOITt M aal M E

11.4.17. ADCAOL E 5 (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
R R R R R R R R R R R R R R R R
SQ14_DATA [15:0]

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SQ13_DATA[15:0]

R R R R R R R R R R R R R R R R

Bit Name R/W Reset Value Function
SQ14 QQ0

31:16 SQ14_DATA[15:0] | R 1640 HHE 8 i kK 'Q @ QJ° Gz %l é
QROTtM Gal M G
SQ13 QN

150 SQ13_DATA[15:0] | R 16&0 HHE ©8 i &k "Q @ QJ° 6172 %l &
ROt M aal M G
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11.4.18. ADC]

t dLEp (ADC_CALFACT)

Address offset: 0x44

Reset value: 0x0000 0000

31 30 29 | 28 | 27 | 26 | 25 | 24 | 23 22 21 20 19 | 18 17 16
CAL
RCALFACT [8:0] Res Res Res Res Res
FAIL
R R R R R R R R R RC_W1
15 14 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
RDVLD | WRVLD FACTSEL[4:0] WCALFACT [8:0]
RW RW RW | RW | RW | RW | RW | RW | RW | RW RW RW RW | RW | RW RW
Bit Name R/W Reset Value Function
o, %0y | &+ y( g4 Ad RCALFACT [L:0]1 7
A)
G > Jléne "
31:23 RCALFACT [8:0] | R 90 E RDVLD&G®HI  n ADC> ~ J E & ADCAL
mOHI T€&T n
E RDVLID®®HI no, %0y E & ADCAL O
Hi T1€é1 n
22 Reserved - - 39
k> Toy
21 CALFAIL RC_W1 |0 1x ADCDO k > TA1p T 14 0y
0x ADC2 k> " @l
20:16 Reserved - - 39
o. %Oy Al
1x A o, %0
oxt¢y'o
15 RDVLD RW 0 o )
as> + D A
Ix A >+ D
oxt¢y'o
> v DT A
14 WRVLD RW 0 Ix A ">+ D
ox¢y'd
"5 8,0, %0 Oy
E RDVLDWRVLD ® G HI O [
13:9 FACTSEL[4:0] RW 5&0 5y d0> ~ 8, 8.
5y di> © % 86, w4, 4-bit
5y d2: bist&d  p [11:8], 6 1 0, 4-bit
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5y d3:bist&d g [7:0], 6 % 64, 8-bit
5y d4: bist&d g H[11:8], & 0, 4-bit
5y d5:bist&d b HI7:0] & 0, 8-bit
5y d6: BIST test &£f = 4 "0

S =

1y bO:E ADCALY Jy Hi >~ 'E

1y bl: E ADCALY JH Hi bisttest "E

4 "0

6y bO: I am>k

6y bl-6y d33: 4 1~333k
(1-16: MDAC, 17-33: REFDAC)

T Ty Dl éwe

"1

8:0 WCALFACT [8:0] RW 900 E WRVLD & @ Hi WCALFACT &1 ADC A
FY(ADCALW OHI T1é1 )
11.419.ADC v 1L Eg (ADC_CCR)
Address offset: 0x48
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 VREFSEL | TSEN VREFEN | Res Res Res Res | Res | Res
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res Res Res Res Res | Res | Res
Bit Name R/W Reset Value Function
31:25 Reserved - - 35
ADCv &aa O
24 VREFSEL RW 0 0: 'OVREFP Amv a2 s (VREFP i VCC)
1: "OVREFBUFA wv &2 1
oyey Ayt 1! 43| g1 A& fj Al
oyey™
ox | Al
23 TSEN RwW 0 ]
1x Al
K E ADSART=0He, 3=®" p @i "QC bl T
Py
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9" VREFINTAI gyt 71! 4= ] i Al
/Al 97 VREFINT

oxj 4t

22 VREFEN RW 0 ,
1x Al

K E ADSART=0He 3=&* p & Q& T

Py

21x 0 Reserved - - 39
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12. &

p (COMP)

12.1. COMP 1 K

12.2.

YAdAn & 2A 1 % v & General purpose comparators{ COMP1 © . T COMP1> COMP2
bAWe! QAwD™ Gie 1 (3 @b Timerd T p /Er
% vl @ bi A" X
A WO3N AL fFd HI GwWA, 11
A WwOg3zN
A Eml s Timer@iPWM | i Hi Cyclebycycle@@ Li =
COMPm 9
A %A% v & JEf da VL @h X b7 DA O
i~ 170 pin
[ VrRercNeNers(®02a 16 ° 5)
A ) 17 1VO&a timer®i VAW A
i OCREF_ClRcycl e b#p lgycll e
i 8 PWM
A COMP1= COMP2! @4 T & window COMP
A %A COMPTOAAFT T T1 T AYAxHI 6 WAe sleepWA T @i, ¢ EXTIC
A o0& 1! JQE<LH QuAYai witi T
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12.3. COMP N A4 7Y

12.3.1. COMP * f§

COMP analog COMPCTRL
OMR. PWRMQDE -
OMR_HYST  COMR_FRO]
COMR_CSFQ COMR_OUT o
COMB OUT :lﬁ, ‘,\I; COMR interrupt requ;eg:I
[1:0] I_‘>._l (to EXTL7)
ODE
TIML_BRK
_COMR_EN TIML_ETR
TIML_Ocref clr
_______________________ CQMEVCDIyE TIMLICL
- :_ ______________________ (:ZOMEVCSEI.
: i ______________________ QOMBVCDIVB:O]
| |
VREFBUF VREE p
—VCC,y NeA
COMR_INN_SEL
|——F———-€ COMR _OUT N
! COMR_FRO]
v COME_CTB.S]
| COMR_INN
PB[JM >ﬂﬂ filter COMR interrupt request
COMR_INP (0 EXTLH)
P GpAVOUT L COMR INESEL
- CJQMR_PWRMODE TIML_BRK
TIML_ETR
| EOMR_HYSI TIML_Ocrefclr
_COMR_EN TIMLICL
g 121 % #"_t g
12.3.2.COMPN f u ] 3M
T A% ® VWO o p GPIOI &+ a 1 & WO WA
7 S (/] p GPlIO®GEx 1 1 { € alternate function 1 = I/O pin
.3 ap7n i R timerdE Rl @i~ @iy
A i JVHI PWM3 N Bl O
A /1 OCREF_CLR 3 Cycle-by-cycled Li -
A Hzd @ Q
12.3.3.COMP! Hu Q
COMP¥We @b AH 0O X
PCLKe APBclock 1 1221 1| é+ wé H
COMP H 1| 122 W0O% a B g WO U -Yo| «2, D M H
W PCLK LSEG& G LSI
COMP ¥g 08t y 3N 0 WY APB¥ y ¢ 5 COMP¥g T¢# yo
A APB¢ y1 722 COMP| &+ ©i y
A COMP Ty 132 ¥W0% " . 023 g WO =) «2. 2

P/
P/
PEY/
PE/
e

P/
PBY/
PBY
PE/
PG

v g oi g
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12.3.4. Window & g

Window +# @AT i~ dwooafep 6, hj

' Q& bA% ¢+ _ & window % + Tl @mg0daaH 1 b A% U non-inverting
e T vl 6H 6 . i bAY%% * Ginverting JVve 1
Al WINMODE y1 ! @NbH A% * @ non-invertinge + WM Z 1 G A

l/Opin©A T | b g, 12-2window % + A~

COMHE._INN[J - COMR _OUT
COME._INFO [J +

ob— :
COMH_INPL — COMH._INP SE[1:0]
coMR_INp CF—"—

<«— COMA_WINMODE

COMR_IN N_SE4\A

COMR_INN O ==rams /—’::1> COMR_OUT

COMR_INP [ OPAVOUT N
~  COMR.INPSEL
g 12wi nd¥ w
12.35. 4 n 4
modpge3Nw o fd B0 Q% v @A 1T AT COMP1_CSR =

COMP2_CSR@HYSTH1 ! © . &€ A COMP1> COMP2@E « | T
12.36.yn+d 4 a

i mRR MY HI GWAT % v GIT AW

4 3 oy
M COMPT) & @

Sleep . ~
% " AA! @QAE ' | Sleep®wA

Stop COMP| TA

1237.8 p !

b YaA®TAYL U | «% W@  h Ng®3N A QOE. Lwer . % G
Le at Knz COMPX_FRFLTCNTX[15:0](x=1,2) hH @iz ¢ 3N 1 @ « ~ BQ

E-lwei, QE- Lwgmi b | 3N a

FYx 4 coMP- LW 1 Ak . LAl Zp COMP_ENA! " Hé

<« L Ygbg 123COMP. LA~ x
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COMPEN
FLTEN
—>

_><_

FLTCNT v N 4 (FLTCNT+1)T

g% 123COMR L

12.3.8. COMP A H

% H . p2dn i~ EXTI{i + ¢ extended interrupts and events{ %A% " GOD" U8
EXTllines 17> 1871 XT 2 ¢4 A Ada’ 1 ~ a@ 1 AxHI &g

12.3.9. COMP "H Vgrercvp 1

% " OVeercmpA W%  @iinvertinge M ¢  JHI T 1 Veerewe LY
Vrercmp O Vrersur A RV 0D 51 0 HYX
J VREFBUF ¥e 9 VREFBUF_CR A VREFBUF_OUT_SEL[1:0i "O Vrersur® §
J VREFBUF ¥e @i VREFBUF_CR A VREFBUF_ENI Z{ Vrersurd

1
2

3. J COMP1_CSR A 1 COMP_VCSEL & Oi 'O Vreraur
4. J COMP1_CSR A @i COMP_VCDIV_ENi A{ Vrercwe
5

J COMP1_CSR A 1 COMP_VCDIV[3:0]i ‘O Vrercup @ 5 6 4

Vreremp ‘O VecA v 62 a ¢ HY
1. J COMP1_CSRa @i COMP_VCSEL® 11 'O Vcc
2. ) COMP1_CSR A @ COMP_VCDIV_ENI 4 Vrercwp
3. ) COMP1_CSRA @i COMP_VCDIV[3:0]i O Vrercmp@i 5 6 y

12.4. COMP L E p

12.4.1.COMP136 v - L Ef (COMPL_CSR)

3" 1 vy o 0x00
t H e o 0x0000 0000
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31 30 29 28 27 26 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 16
COMP_O COMP_VC COMP_VCDI Re | Re | Re | Re | Re
Res Res | Res COMP_VCDIV[3:0] HYST
uT SEL V_EN s s s s s
R
R RW RW RW
w
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
PO- Re | Re | Re | Re | Re | Re | Re | COM
LAR- Res Res Res WINMODE INPSEL Re S S S S S S S P1
ITY ° _EN
R
RW RW RW RW
w
Bit Name R/W Reset Value Function
31 Reserved - - 39
coMPl . '5
30 COMP_OUT R 0 HE (1 Er1” COMPlpJ4 I & ‘O
oW
29:28 Reserved - - 30
Vrercmp V &2 8 ¢ 0.
0: Vrersur, O Vrersur H /£ VREFINT_EN.
27 COMP_VCSEL RW 0
1:Vec, Vrernt>  Vrersur p COMP_VCSEL=1H
H
26 COMP_VCDIV_EN RW 0 Vrerewp &L , D WO Q.
Vererewp 8 O
0:1/16
1: 2/16
2:3/16
3:4/16
4:5/16
5: 6/16
6:7/16
25:22 COMP_VCDIV[3:0] RW 440
7:8/16
8:9/16
9:10/16
10: 11/16
11:12/16
12:13/16
13: 14/16
14: 15/16
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15: 16/16

21:17 Reserved - - 3D

COMP1 «1I i A& i

16 HYST RW 0 ox «I 1w
1Ix «1 i A&
COMP1 , Il & O
15 POLARITY RW 0 oxjrb
Ixr b
14;12 Reserved - - 39

COMP1 window ¥#A A

O:u  window A , COMP1 @& non-invertinge +
11 WINMODE RW 0 17 BT COMPL_INPx(x=0/1/2)

1:A k¥ windows ¥A , COMP1 non-invertinge +
17 i COMP2 @ non-invertinge +v

COMP1 non-invertinge +M ¢ 1 O
00: COMP1_INPT s PA5
10:9 INPSEL RwW 2®0 01: COMPL1_INP [ s PAG6
10: COMPL1_INPT s PA7

11: 39
8:1 Reserved - - 3D
COMP1 &l
0 COMP1_EN RW 0 ox B
1x Al
12.4.2. COMP1y ¢ L E p (COMP1_FR)
3" 1 vy o 0x04
! He g 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FLTCNT1[15:0]
RW RW | RW | RW RW RW | RW | RW | RW | RW | RW | RW | RW | RW | RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res Res FLTEN1
RW
Bit Name R/W Reset Value Function
% W 1 ~ <L QH
31:16 FLTCNT1 RW 166 O "H W APBa& LSI&4 LSE . L Q6! A
TKQ <L Q&HI J* ~
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Bit Name R/W Reset Value Function
Qv Q=FLTCNT[15:0]
15:1 Reserved - - 39
% v 1QE- L1 f U
ox  BQE-. Lii
0 FLTEN1 RW 0
1x At QE <« L1
FY: Ho p COMPLEN®OHJY
12.43.COMP2 4~ u o L Ep (COMP2_CSR)
3" 1 vy o0x10
! H e o 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
COMP_ Re | Res Res Res Res Res Res Res Res | Re Res Res
Res Res HYST
ouT S S
R RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POLAR- Res | Re | Res Res INP Res Res INN- Re | Res Res | COMP2
Res Res Res
ITY s SEL SEL s _EN
RW RW RW RW
Bit Name R/W Reset Value Function
31 Reserved - - 39
comMP2 | "6
30 COMP_OUT R 0 .
HE ( Ert1v” COMP2pdJ4 I & 'O >W
29:17 Reserved - - 39
COMP2 « 1 T A&l i~
16 HYST RW 0 ox «I i r
1Ix «1 i A&
COMP21I ¢ O
15 POLARITY RwW 0 Oxjrbp
Ixr b
14:10 Reserved - - 39
COMP2 non-invertinge +1 ¢ @3 N O
9 INPSEL RW 0 Ox PA2
1x OPA_VOUT
5 INNSEL RW 0 COMP2 invertinge -1 ¢ @iz N O

160/382



PY32F005v " v & ¢ g
Bit Name R/W Reset Value Function
0x PB3
1x VREFCMP
4:1 Reserved - - 35
COMP2 &f y
0 COMP2_EN RW 0 ox B
1x Al
12.4.4.COMP2 1 | L E g (COMP2_FR)
3" 1 v o0x14
t He o 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FLTCNT2[15:0]
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res Res FLTEN2
RW
Bit Name R/W Reset Value Function
5% W 2 ~ oL Q
"H W APBG LSIG LSE -« L Qé!
31:16 FLTCNT2 RW 1660
TKQ <L Q&HI J* «
‘Qv Q =FLTCNT[15:0]
15:1 Reserved - - 39
% H 2QE< Li i
ox BTQE- Lif{
0 FLTEN2 RW 0
1x £ QE« L1 i
FY: o p COMP2_EN®OHJY
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13. N0 HQp (TIM1)

13.1. TIM1 71 K

Ai hHYeTIMIZ* A 16y @5 U QH A a1 QR AL AY @ T WL
E TaMr (1 yoed VING@ Ky ( RVQ wadar1 . Le( . % PWM 3§
JVMNH G, PWM)

Ar hH+ ° w3 RCCH i~ ° w1l @hNXT Ky=LéevQx” AT N " AN
(o)

A1 hH® (TIML)> 1 h He (TIMX)T H™ Y@ ECj Ly M ¢ EC! @2 ¢ "HA

13.2. TIM1w® 9

A 16bitb i b i gab i bi s L Q¢

A 16bit! AY"  H1 B M Qe BH ! 1 65535 o5
A n 4R AN

U V0

U . %

U PWMfi1e 140aA0M WAL

U bl WA

A ™RH AN B

A At v 3IN{ HAHW=hHY | @D

A @ QP p QYR QQU1L £ETAH | éw

A V' @NhHH @ 3N Jmey 6T 108

A aAAfri1pQi’ T

U “AXY Qb bio | Q" Dpe Taanvy AL
u AT

U V0

U . %

U v

A "HYyw AGie* I'{A w>whyt 8 pneyHd

A A VARV OH aa’ye Q@b Lan
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Internal clock(CK_INT) N -
ETRF Trigger TRGO
ETRP Controller
] ETR Polarity selection & edge Input To other timers or ADC
TIML_ETR detector & prescaler }—>‘ filter 161
(I —Save |
FE%" ﬂ» TRC TRG| Con?rgﬁer Reset, enable, up/down, count
TR3—————— > JTI1F_ED mode
TILFP Encoder
TILFP. Interface
REP
register
Ul
Repetition U
counter —>
TI1IFP1 N TIM1_CH1
XOR TIL| input filter &
TIM1_CHE edge detector |T]1FpP2 TIM1_CHIN
TRe
] TI2FP P A TIM1_CH2
TIM1_CH2 ] T2 ;ndzl;télggcir TI2FP2 E%‘ Prescaler}—sﬁlc2P CC2 register ' TiM1_cH2n
TRC —»| A
TI3EP3 CClyu u TIML_CH3
TI3 | Input filter & -] Ilc3 IC3PS . Output
TiML_CHE | edge detector |T|3EP4 ] 4" Prescaler ‘CCS register control TIM1_CH3N
TRE
: TIAFP ccal v ccal
TIM1_CH Ti4 elr;jzl;lc];"ettee:cf;r TI4FP4 E‘H Prescaler}ﬂb{ CC4 register }M coolj,:{)rléﬁ { ] TIM1_CH4
TRC —» ETR A
TIM1_BKI Polarity selection )
Internal break event sources
g 131 41i hH+"_t g
13.3. TIM1n A Y
13.3.1. Q¢ c &I
PAY A0 h'Hw @3 T A 16y Q"= T KBS D | &n A Qv @
bi Q by QAL ILied Q % QuH ¢+ w8
QR s 0 | g#> ° wlénl @ T L o/E Q" p Kt ®Q
HIDfYUX
A QY| &+ & TIM1_CNTZ
A | &+ g TIM1_PSCZ
A s 0 | &+ & TIM1_ARRC
A e Q| &+ g TIM1_RCRZ
s 0 | er i X G Caa s L | &% N | &~ Qp TIMx_CR1 |
" ADE L Al y & ARPEZ G J 1 | én @ink NodpYsKGE A T
UEV He 8Dl &% E Q@+ i o, egbi QW HGi of TZXE TIMXx CR1| é+
ABIUDISY W2 OHIL F1 " A" T "A 1O @' TF
Qu W GEH CK.CNT L1 KE J° Q¢ TIMLCRL| &+ a %8 Qv A&l y
g€ CENZ Hi CK_CNT& ®®
FYip J° TIMI_CR| é+ @CENy@® AH v Qo1 Q"AD Q
. B
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13.3.2.

Wl @N QY GEH Y1 655366 Gy YO ET 952 Aep TIMx_PSC| &+
ATEZ 16| éw i ©E16y Q¢ +m Al | v V&OA w1 ET 2 H owv A
G © W DBl Qpi KT AT T [ H T
g 17-25 g9, 173N, ~p ° o+ Hi " @ Qv v QitieeD

cK_psc STy ey

CEN

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register F7 @@EO 00 01 02 03 >C

Update event(UEV) 7

Prescaler control register 0 < 1

Write a new value in TIM 1_PS€

Prescaler buffer 0 >< 1
Prescaler counter 0 ﬂﬂﬂﬂﬂﬂ

g 132 E ° nwoEvQx 1w 2'Hi Qv BEIHZ g,

ok psc Jutuviuduuduyyl
CEN |
Timer clock = CK_CNT H ﬂ
Counter register F7 X F8 @@EO 00 01 >C
Update event(UEV) 7
Prescaler control register 0 < 3
Write a new value in TIM 1_PS€
Prescaler buffer 0 >< 3
Prescaler counter o)1) 230} 1k 2)3)
g 13BE ° rwoEvQk 1w 4'H Qv GEIHZ g,
Ap “ &
A

i QWAL T x 0 s 0 i Qri1tawk 0 AAD QU Xfi1 A

b & Qv Er i, pgbi Q¢ v KeM ¥ Qi AYZorfd A
p¥%A Qo, HI £1 7 A T
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p TIMX EGR | e+ a (

T

J TIMXx_CR1| & A @ UDIS g |

TAAGG AT K WAL

" VAOH  AEDI &+ p UDISH
ko n Ok OAD Ak v (H
BIURSH( O" A d)N J UGHNF1

E

T W

A

dpQ wAi |

éH ABUIFY)

>

A

>

i g

AT AT T Hi A@DE &+

TR BTA TY W

CH

L Nj F14 " A T
HOIFQB| w) %Y 1 b
A" A" T UEVI H]j

Q" HL 2@ HF1 " A="Q AA
TALL

W)Y JUGHR T @F

Hi 1
|-
4 UF%0@©j f1 AA)

AT A

v

oA
Q" xk 0OAD A
TIMX_CR1| &+ A

dp?b l

T2 HOQURSYH) J~ A%OH (TIMx_SR]

g OH AT W TIMXx_RCRI| &+ @i Kk
5 0 ED| & Al | &+ @8 (TIMx_ARR)

HOBEA T N R | &+ 086 (TIMx_PSC| &+ B8 k )
RaD1 E TIMX_ ARR=0x36 H Q" pj 2 H ' o0 A
ck_psc Jududuiuyuydy

CNT_EN |

Timer clock = CK_CNT

Counter register

Counter overflow

31 )(32/(33)(34 35/ 36) 00/ 01) 0203/ 04 05/ 06 07

[

Update event(UEV)

Update interrupt flag(UIF)

g 134

Qn

CK_PSc

CNT_EN

Timer clock = CK_CNT

T T T

Counter register

0034 %0035 % 0036)(0000 X 0001) 0002  0003(
Counter overflow H
Update event(UEV) ﬂ
Update interrupt flag(UIF) ‘
g 13 Q"Hzgt g H ° +Dmw2
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oK_psc QR U

CNT_EN

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register 0035 0036 0000 0001
Counter overflow 7

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

g 136 Q" Hzgt g H ° +Dw 4

oK_psc JutuUUUuuuuy U

CNT_EN |

Timer clock = CK_CNT ] I [
Counter register 1F 20
|
[
—

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

g 137 Q" Hzgt g H ° +DmwN

cK_psc Tty e Uy

CNT_EN

Timer clock = CK_ONT Uy
Counter register 31
Counter overflow [

Update event(UEV) [

Update interrupt flag(UIF) ‘

Auto-reload preload register FF ><

Write a new value in TIMx_AF?R/'

36

g 13-8 Q¢ H2 g1 E ARPE=0 H&" A’ T (TIMLARR =& )
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oK _Psc oyt uyt

CNT_EN

Timer clock = CK_ONT uuuuuyuUyuy |
Counter register FO X F1X F2)XF3) F4X F5( 00K 01X 02) 03} 04\ 05) 06} 07
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

g 139 Q¢ Hz gt E ARPE=1 H& A’ 71( < TIMLARR)

=i A4

bji QWAL xs L WOADbPT Q Ota AADxs L WIOb T QI XF
AbT o, ' T
b FEr~ v Qv EbT Q &~ & Q] é+ (TIMX_RCR)A h©B#K Qa1 Nfi1 ™ A
TUEVN & Y%K Qv T oHef1 " A" T
R TIMX_EGRI &+ a ( TAAGG A kWAL n) JUGHI O " @F 1 A" A’
T
J TIMx_CR1| é+ @ UDISYy' @ B UEV' T 1@ db | &4 A" VAOH"

A&D| é" + %UDISy [Jwo0e jhfi "A T ta1 Q" KhxE s vr 8
AAD Qi Xh ° @ Qv Ax 0ADH ° dQ w)

%v 1 b J° TIMXCR1| é# A@BIURSH( O A d)1 4 UGYNfi1 A" A T
UEVH] J UF%0¢ %j F1 AAN T w dpat Q" 1X]| QY HL a Hf 1~
A="Q AA

EAl ™ A" T HlL A®dG &+ Al Xh( QURSHGE J) A%Oy (TIMX_SRI &+ A
EUIFY )OO

A @ Qw J ® TIMx_RCR| &+ A @i k

A HOGEA B H T W W6 (TIMx_PSC| & + Gd)

A E @ or | &+ T AR O (TIMX_ARR| &+ A G Kk )

Fxs 0 p Q- Ve TALY %I Av QNT Qb

i gl " TIMXx ARR=0x36 Hj a H B R O LI S A S
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oK_psc T Uuyy Iy

CNT_EN ‘

Timer dlock = CK_CNT RURERNREREERERREpuRuRRuREY
Counter registr 05 )(04)(03)(02)01)00) 35 35/ 34 33( 32 3 30/2°
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

g 1310 Q" Hzgt g H ° +Dw 1
uyUuuuyyu oyl
CNT_EN |
ST T T LT
Counter register 0002 ) 0001 X 0000} 0036 X 0035) 0034 (0033

[
[

Update interrupt flag(UIF) ‘

g 1311 Q" HZgt g H ° + D® 2
oK_psc Uy
CNT_EN ‘
Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register 0001 0000 0036 0035
Counter overflow n
Update event(UEV) l_\
Update interrupt flag(UIF) .

g 1312 Q" Hzgt g H ° + Dw4
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oK_psc uuuudyyuugyl

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ

Counter register 20 1F /00
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ’7

g 1313 Q" Hzgt g H ° + D®wN

G

CNT_EN |

Timer clock = CK_CNT Ut uyUyl
Counter register 05 Y04 @@@ 00 m@@&
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

Write a new value in TIV(: ARR

g 13-14 Q% Hz g1 E=0A&r v Q Q8 Hei™ A’ T
ATl 48 (@s /i A)
PA” M WAL Qi x OAD Q s 0T GO(TIMX ARR| &+ ) Tilfr 4 A Q4 o,
Trtabi Q 1Xhfl A Qvi o TytoWk OAD A Q

AT M WAp TIMx CR1| €+ AGECMS| w2 OHO® R o4& . WAHL | %
AA%Op @i ¥ N Jygt ExbPi ™QHea” M WA LI CMS=001©0 "QHea"
M %A 20 CMS=00bP0iddP i Qe a” M WA 3 CMS=00110
pY%WAI 1 j T  JTIMX CR1a GEDIRAbP Y E+* T AX"Y E @ "QAb
l Qp %K Qi 03 %K Qi oHF1 A TYPOD @ ( T&a A xWAIL w) U

TIMX EGR| é+# A UGHF 1 “A T +91 Qv AXx OAD Qu ° +O Ax O
AD Q

4 TIMX_CR1| &+ A @IUDISY' @ B UEV' T Tl @ dpb | &% A VASB
H" AEBD| & + %UDISy [woOe jhfi1 A 1T t+04G1 Q" Khi QE s 0

TGO AAbI GbTQ

%v 1 b J° TIMXCR1| é# A@URSH( O A d)1 4 UGHYNfi1 A" A T
UEVH] J UF%O0G %j 1 AA o) T dpatQ 1XI| QY Hi a Hr
17A=Q AA
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EAd " A" T HI AQDEY &+ AL Xh (¢ QURSH G J) A%0y (TIMx_SRI| &+ a
@UIFY )OO
A @ QH A TIMX_RCR| &+ A S k

A FEA R T W (TIMX_PSC| & # )oiid

A E o5 01 | &% "AR & (TIMX_ARR| & # A S k )

FxXb tm Qro, GfF1 " Als D Np Q- Ve T AL+ %I Av QN
T QuEe( Q* A 0550 )

igl " jaH TQ" W@ PT e

ok_psc JTuuyyyyt g uy

CNT_EN |

Timer clock = CK_CNT U U U
Counter register 04
Counter underflow | ]

Counter overflow [

Update event(UEV) | ] [

Update interrupt flag(UIF) ‘

g 1315 Q" Hzgt g H ° t Dw LI TIMXx_ARR = 0x6

oK psc utiiuyinyyyuyl

CNT_EN |

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

[

Update interrupt flag(UIF) ‘

g 1316 Q" Hz2gt g H ° +Dwm2, Tl Mx_ARR=0x36
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CK_PSC | | |
CNT_EN ‘
Timer clock = CK_CNT ﬂ H ﬂ ﬂ
Counter register 0034 0035 0036 0035
Counter overflow T
Update event(UEV) B
Update interrupt flag(UIF) ‘

Note: overflow  UIF ~ T 2 3

g 1317 Q*Hzgt g H ° +Dwm4, Tl Mx_ARR=0x36

oK_psc uuuudyyuugyl

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ

Counter register 20 1F 01 m
Counter overflow H
Update event(UEV) ﬂ
Update interrupt flag(UIF) ’7
g 1318 Q" Hz2gt g H ° + DWN
oK_psc Uiy uy
CNT_EN ‘
Timer clock = CK_CNT Mﬂ_ﬂ_ﬂ_ﬂ_m
Counter register 06 @@@@@
Counter underflow H
Update event(UEV) [

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Wal

Auto-reload shadow register FD 36

Write a new value in TIMXx_ARR

g 1319 Qf HZ g1 ARPE=HIE A" 1 ( Q+i o)
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CNT_EN |

Timer clock = CK_ONT JERSRERRAERERERERERRRERERNER
Counter register F7_)Fe)(o)(FA( 87036 25/ 24)(33( 2221 20/ 28
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Pal

Auto-reload shadow register FD >< 36

Write a new value in TIMx_ARR

% 120 Q" H2 gt ARPE=HEF A’ T ( Q" o, )
13.33. ¢  Ap

HIDfF® ~ W3 "Qvbi bio, G A ThMri1 @ Eh ikE ¥ Qv Q ¢
F pfi1 PMW3NHEGT U8
YP  p¥%N+IK Qi odi oHi QQ x | &ne = &D| &+ & TIMX_ARRs U
Ul &% 1 TIMx_PSC | &v 1 ®Op % WAT BIQ /% | &% TIMX_CCRxZ 1 Ni TIMx_RCR
Q& oA DO

¢ Qupi YyM T TAavH X

A b QWAT %K QY o, H
A bi OWAT Y%K Qi oH
A A7 M WA %Ki o> %Ki oH b7 7 PWM @iz | Ve Qw 1281 HE T
2p¥%A PWMv Q 2K~ A1 M% paA” M WAI 1+ mLéT MM b %A PWM
cQAK. A K% | er1 . w? o ' o 2xTek
e Qrnis 07 ©@H ¢ '{1 TIMKRCR| é" ®WOhe E~ A 1*' TFf1 € J
TIMx EGRA @UGH Z G a . Tk WAL wfi11 D e Qn T A Nt Yoad " A’
Tt Xh TIMX_RCRI &+ a &) k b & Qn

pA” M AT I M:* RCR@ Q&1 " A’ Talpgio &daior n"2:MH JRCR| &
H@3MH Q" AD b'pkv "Qv"ec’ RCRipi oHfF1~ A T &bt M2 RCR=3HI ~
A" T f1pM4Ai ocdai o Ten 22 RCR ~ 6O
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TIMx_RCR =3 andre

UEV —>»

TIMX_RCR=2 UEV _p T T T T T

TIMX_RCR=3 UEV —»

counteraligned mode Edgealigned mode

upcounting downcounting

mesnoo e ALY PEEEEEEEET A A

NNNNN - AL NN

TIMX_RCR=1 UEV —p TTTTTTTTTTT T T T T T T T T T T

NWWWWWH

—>
—>
—>

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

By SW By SW By SW

Update everit preload registers transferred to active
registers and update initerrupt generated

g 1321 awAi " A ' @eDi 3 TI M1_RAR+

13.34.Q |f

QH BEH 1 @

Qi H 008y

A 7 H & CKINTZ

A v H wA 1xv VA D

A v H WA 2xv A VETR

A g A Ve ITRXC x A1 AhH+w AmP AR Hw @ ° w b1 ! @ J AHh
‘H+ TimerlAmP A h 'H® Timer3©s °  w

1 Q |fa CK_INTB

b' x¥Ai + 7 Be SMS=000{ | , CEN DIRe TIMx CR1| &+ { > UGy e TIMx_EGR

| 8% 27 hi @i g1 XhET TW® E CENy & Lt ° +w@H 6 g

H CK.INT®&

CK_PSC

CEN=CNT_EN

aulh

uG

—

CNT_INIT

[ 1

counter ook = ck_ent=cwesc | [ [ LTI LD L L[ L

Counter register 31 X 32)(33)X34) 354 364 00X 01X 02) 03} 04} 054 06 07,

g 1322 T WAIT I > 15 H° +Dm1
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v fean
E TIMX_SMCR| & # BiSMS=111HI %WA A Q" @p h VM OEBAI " - A
- R
TIMx_SMCR
TS[2:0]
TR
TI1
ITRx [0)%64 ? Or% m\
mode
TI1LED 44 -
TI2F Risingg, TFP1 101 TRGI A EXtemé’" Cl'oc"
mode L
12 fjger || Edge T2F Eal TI2FP2 10 CK_PSC
detector _Fa 'nJl ETRE ETRFJ External clock g
111 mode 2
ICF Tj(
3:0 CK_IN Internal clock
mode
TIMx_CCMR1
SMsS[2:0]
g 13232 H i &D
TI2 ——|—,—_
CNT_EN \
Counter clock = CK_CNT = CK_PSC [ N
Counter register 34 35 36
TIF
Write TIF:O/
g 13240 H WA 17 @6 2
v feacz
TIMX_SMCR| &+ GIECEw 11 h %A Qi zpvo A ETRGY% Ai " - d
i - 0
T|2§ or%
Tll? or% Encoder
mode
TRGI 5 External clock
model ok pse
/1D/|2V|/(ie/r8 ETRP Filter ETRFg External clock d
el _DTS| downcounter mode 2
ETPS ETF CK_IN{ Internal clock
d
‘ ETP ‘ ‘ [1:0] mode
TIMXx_SMCR TIMx_SMCR TIMX_SMCR
SMS[2:0]
TIMx_SMCR
g 1325712 ARG
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VAaEg

ETRP

ETRF

Counter clock = CK_CNT = CK_PSC

Counter register 34 35

g 1326v H WA 271 b5

13.3.5.8 N /N

Ve
Ve

a
gy

<

AQ %

L

A o

T
AVI &

M Z G Tix

V3N T

Ae Lo @iz N TixF o

O8]

V AQ

aAmnQ

’

A3 N e TiXFPxZ 1 E!' QA mx WA i

TI1
fDTS | gowncounter

VQ | &+ g IexPST
TI1F_ED
To slave mode controller
TI1F_RisinL
o0 TILFP1

Edge
| TI2F_Faliin 01

detector

Filter

TI1F

[CCIPICCINP
TI2F_Rising(from channel2)

TI2FP1

10

Divider
11,/12,/4,/8

IC1

TRC
From slave
mode controller

TI2F_Falling(from channe|2 11

[ ccis[1:0] ICPS[L:.0] [ cC1g
TIMx_CCMR1 TIMx_CCER

V)
h wd

1
“q*

g 1R7Q /% (b x

Le OCxRef( ®Q)Awm9 "~ | G 3 N Gl &

1 A A

APB bus

APB interface
o A

Mite CCR1H
R lwrite CCRIL

output mod e

n

Read CC51 S

Read CCR]

Higq 8
if 16-Di

read_in_progress

-
pture/compare
eload registe

Cal
0]

capture_transfer

compare_transfer F;I-éMX CCMRi
ocC1 ]
CCis[1 Capture/compare shadow y OC1Pg

register

Comparator

L

CNT counter ‘

(from time base)

capture
CNT>CCR1
et ~4

CNT=§£R1

g 13-28 Q /% 1 055 o
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[ CC1RTIMx_CCER
OCREF QLR 0 Output
D . OoC1
ocref_clr_int X0 " Mode ——p
ETR B 10 >'B Confroller
CNT>CCRE—Output Dead |0C3-DIL 4
— Mode time
CNT=CCRI1
Controller OCL_REl generatorOCl
Oumplt | ociIN
0 Mode |——» |
Controller
A
TIMx CCER
TIMx_CCMR1 TIMx_BDTR ‘CClNF ‘ CCqu CC1¢
| ocicEocimM2:0] [DTG[7:0] TIMx_BDTR MOE| OSS| OSSR
g 13-29 Q /% R ( 1s 3)
TIMX_SMCR —» Tothe master mode controller
OCCSs
CNT>CCRA—Oulput
CNT=CCR4 Mode output oca
Confroller] OCAREF enable 75
circuit
CC4E TIMx_CCER
TIMx_CCMR2 CC2M[2:0
@ MOE| OSSi TIMx_BDTR
MOE TIMx_CR2
g 13-30 Q /% oo ( 4)
Q% We' A | %= ABDI| éw da Y k "HA | &+
PQ WAT 1 "Q A1 pé&DI éwri 1t awe | &+ A
D% WA | énoink v ~ &D| &A1t a&D| &nBEigk= Qu %

13.36. O N4 &

R QO WA L Esd lexgNiT oz@E ~o g Qe GE 6 € Q /% | enr a
EA1°Q ' T Hi Z5CexIF%0Oe TIMK SRI é+Z J 1t b* AAHA &A1, Nf
AA 0 b'"A1Q  THCXIF%OTJ4wm 1. ¢'Q %0 CcxOFe TIMX_ SR| &+

J 1 " CexlF=0' | CcxlFt & néUp TIMX_CCRx| é+ a@Q QQO | CoxiF
CcxOF=0' | CcxOF

Qi @D " bMp TIl VG "~-HQ QYO TIMx CCRLl é# a1t £ bix

A 0®® 31X TIMx_CCMR1 o i TIL 21 A@ 3 TIMXx CCMR1 | &+ A i
CC1S=011 E CC1Sj w06 010 & AW 11 Xh TIMXx_CCR1| &+ w%E

A +7Q J3NEE 1 ) Ve LvwA @VK(@O Jm Tix HI e Lu i ygi

TIMX_CCMRx| é# A @ilcxFy) 3 V3INpwr 5A5 H v QEH 5"HOI 6 C
Je Ln@VK 2 5AH » Qut %8 C! @@Fckint ') A ~ 8Ki1 @ p
TI1i K h® ~wQ op TIMX.CCMR1l €+ A 3 IC1F=0011
OTIL  W6HEH Q ~1 p TIMX_CCERI &+ A" 2 CCIP=0(i " ~)
4w v p @l 6CUQQ Al pY AGOEDW QH 1+ % ©

" B( TIMXx_CCMR1| &+ @8 IC1PS=00)

> >
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Hi vy

13.3.7.

A J TIMX_CCER| &+ @iCClE=Li 51 "Q QW @& "Q | &+ a
A b I 4 TIMx_DIER| &+ A BICCLIEy 61 ~ HAA 0
1 A Q HY
A Fi1OOEDW QHI  Qr @d e - TIMX_CCR1| &+
A CC1IF %0 J(AA%0O) Ents N2A ABEQ Hi & CCUF™ * | 1 cCloFOD
41
A b J” CClLEy!_, hfi AAA
R I NQ o, 1d& p . Q o, %0Oe QU Twm db p . Q o, %0
89> nQRQe T fi1@Q o, 3U
Fx J TIMX_EGRI| &+ A~ ZBECCxGy! ' @ TF1 AVQ AA 0
A J'Q WA & PWM input modé
WAT JVQ WAGE A-a i  Nn. v HAm J3Q WA ay

A bBAlexzN Tm a ATx =

A 2A Ix3Nw OO HT I 6
A Ta ATXFP3IN Awm A V3N axWA[ d8&¢ g wA
| E 4 V TILi @EPWM3 N G y (TIMX_CCR1l &% )= 1 M %(TIMx_CCR2]| &+ )

¢ bi(nT: CKUNTEE ' = o @d)

A 'O TIMx_CCR1 @i ¢ X 4 TIMX_CCMR1| & # @ CC1S=01( A TI1)
A O TILFPL GO QI ¢ 7 1 "Q "QQ  TIMXx_CCR1 A = | QY )X 4 CCIP=0(i "~ ®
®)
A 'O TIMx_CCR2 @i @ X 4 TIMXx_CCMR1| & # @ CC2S=10( A TI1)
A OTIFP2@EO @Il ¢ (Q "QQ  TIMx_CCR2)X J CC2P=1(i ~ ®®)
A OO A V3N X J TIMX_SMCRI| &+ A @i TS=101( 'O TI1FP1)
A Jx WAL v ome gy WA X 1 TIMX_SMCR A @ SMS=100
A Al "Q x J TIMX_ CCER| &+ a CClE=1h CC2E=1
TI1 L ‘
TIMx_CNT1 0004 % 0000 X 0001 0002 X 0003 0004 X 0000}
TIMx_CCR1 0004
TIMx_CCR2 0002
IC1 captur IC2 captM IC2 capttkl&
IC2 capture Pulse width period
Reset counter measurement measurement
g 13-31 PWM  UWA H2
an , +a
p . ¥A (TIMX_CCMRx| &+ A CCxS=00)i | ., % 3N (OCXREF=" Z @ OCx/OCxN)i 2
i TAJWO@AR® 61 &) © 52 |, % | &w>  Qw W% J° J
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Oon

TIMX_CCMRx| &4 A~ Z@OCxM=1011 o! AJ . % 3N (OCXREF/OCX)R& Q"
OCXREF A Jmw 3 W(OCXREFDJ4 R 2 W&®) a2 HOCxé CCxPIl ¢ r @iz N

@b x CCxP=0(OCx 2 W& ®)l ., OCx AJw D2W J TIMxCCMRx | &+ A 8
OCxM=1001 ' A J OCXREF3 N mH
WAT | p TIMX CCRx&D| &+ > "Qwe % Kitp 17 Z28%0Ch e + %

Kt het ZGaA 0 Nhpi @ | % WA Ak

13.38. . ¥ 4+ a4

% 1 iTrr i A . Léerday aNh®H T4 H E QFmQ [% | &+
ik aHL . % 11 Ybi "HAX
A N . % WA (TIMX_ CCMRx| &% A @OCxMy )> . Il & (TIMXx CCER| & A ©& CCxP
yhewd ~~ Mz@AOI p¥%» w Hi . Ad' @3 'YE®ED W(OCXxM=000)
18 & @ W(OCXM=001) 4 &n ©d> W(OCxM=010)a © (OCxM=011)
A JAAT S| én A B%OY (TIMK_SRI &+ A BiCexIFY )
A N J77 ZzZwia AR (TIMX DIER| &% A @iCexIEg )t ., £1 AAA
TIMx_CCMRX A @ OCxPEY "OTIMx CCRx| é* { ¢ yi=} | &+ % WA
i1 " A T UEVM OCXxREF> OCx , = ®&®
a g @Myl @ 0 QM@ A Qv Q % WwWA@Eol WA YD 1r . ADI
% WAE UL x
1. O Q*H (3 v 1 H)
2. N Z@QQ 2 TIMx_ARR> TIMx_CCRx| &* A
3.b* f1 AAA 91 U CcxlEy
4. 'O . WA &by
9 Q" mCCRxw H  oOCx@i . Ad1 J OCxmM=011
"~ 1 OCxPE=0" 1 | &
" J CCxP=0 Ol 6w 2WOH®
" 1 CcxE =1/
"~ 4 TIMXx_CR1| é* GECENy k 0 "Qw
TIMXx CCRx | é+# i 2 gy MHb T “AQi T Lerr 1l A&r | &mn
(OCXxPE=£90WMX CCRx @i D| é# Ef gpal i KA TH “A) igh, =~ A

@D

Write B201 in the CC1R register

Counter register 003A 003B /BZOO B201

TIMx_CCR1 003A w B201

OC1REF=0C1 \

Match detected on CCR1
Interrupt generated if enabled

= -

0 13-32 | %% WA OC1
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13.3.9. PWM 4 &

T° Ky ~ #wA!' @& f1  A' TIMXARR| &% h ' + TIMX CCRx| &+ hi M
Yplizg N

p TIMXx CCMRx| &4 A @OCXMY =~ VA 1 EPWMWA 17 a1 EPWMWA 221 T 27 A
s J¥%A OCx F PWM o J TIMXx_CCMRx| &+ GiOCxPEY &l Z
1083 | ér 1 o J TIMx CR1| é+ B ARPEY 1 (b i Q& A OMM WA A )EI
s 0 (N | &

KEAT AT A TOEHOI | én ¢l e  &Dl é&r1+ %p Q" AD Qe |
0 J TIMx_EGR| &+ A BIUGH! . Dp A@GH &+

oCx il ¢! @ Tp TIMKCCER| é# A@ICCxPYy J1 E!' @ Jw d2WOQAEHD
Wo @ OCxbE | A&l (TIMX_CCER=> TIMx_BDTR| &%+ A )CcxE CcxNE MOE OSSI=
OSSRy ©8i4 T i ° TIMX_CCER| & # @8

n PWM¥A (WA 1d %A 2)i | TIMX_CNT= TIMx_CCRxDJ p % 1 (B Q¢ QA
b)a AT ey T TIMX CCRxVTIMX_CNT & & TIMx_CNTVTIMx_CCRx

i QTIMX_ CR1| é+% o CMSy @' 61 h'Hv T 2f1 ~M GWPWM3INGA™ M G PWM
3 N

PWM 3%l 44
A bvi Q J

E TIMK CR1| é+ AGEDIRYyRHEHO™E i "Q v~ i T A PWMWA 1GieD E
TIMXx_CNT<TIMx_CCRx Ht PWMv & 3N OCXREF W 1| ¢ _ WH b' TIMX CCRX A 0%
62725 S(TIMX ARR)l , OCXREF3'YmoO1b' % 6w 0, OCXxREF3'Ymo6 006
i g TIMK ARR=8'H ~ M ©EPWM Lé hae
Counter regiser (o)1) 2)(3) 2 5) e T 8l 0 1)
OCXREF
CCRx=4 E—
CCx1F ‘
OCXREE
CCRx=8 L]
CCx1F
OCXREE 1
CCRx>8
CCx1F ‘
OCXREF 0
CCRx=0
CCx1E ‘

% 13833 -M AAPWM , 1 biegARRZS
A b Q@
E TIMXx CR1| é+ GiDIRyw HE bi Q
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p PWM®A 11 E TIMX_CNT>TIMx_CCRx Hv & 3N OCxREFmH!1 ¢ % b TIMx_CCRx A %
622 TIMX_ARRA @5 0 ©1 ., OCXREF3'YwO6 10 WA j{f1 OBpGiPWMLE
PWMA™ | < &

E TIMX CR1| €+ AGECMSY | w0 OHA" M WA (A@TH®E J M OCXREF/OCx3 N & 2 @&
A1) i Qj aGCMSY J1 % %0!' @p Q+bi QH J 1 p Q+bi QH J1 ap
Qv bisbi "QH J 1 TIMX CR1l é# Al QAbPYMIRY ., T ALj 1T TWGE
i g/, PA” M @EPWM L& @eD
A  TIMx ARR=8
A PWMwWA 1

A TIMXx_ CR1| &+ @ECMS=011 gA” M ¥WAIT 1 E Q"bi QH 4% %0

Counter register nﬂa 7X 8 7N 6)(5 (4 (3 2 1) 0)1)
OCXREE
OCRx=4 |
CCx1F CMS=01 A
cms=10
cMs=11 A b
OCXREF
CCRx=7
COx1F CMS=10 or 11
OCXREF
_ CMS=01 ba
CCRx=8 CCx1F CMS=10
CMs=11 A
OCXREF—
CCRx>8 CMsS=01 b
CCx1F CMS=10 b
CMs=11 A
OCXREF—0
CCRx=0 CMS=01
coxie N gM§=10 ]
X MS=11
P b

g, 1313-3434 A" M @ PWM L& (APR=8)

AT A7 M WAGEO™ X
A VAT M OWAHL AT E @b ibi Q Ay dYrS Quwbi Tbi Qn”
22 TIMX_ CR1| é% A DIRYJWE & %v 1 71jiaHW@DIR> CMSy
A jo E pA” M WAH®  Qfit+w hftlj! ~“@J* - sx bb"
Ty QH @6zrs 01 WO (TIMX_CNT>TIMX_ARR) . AP j h " A a&bi b
Q"* pbi QU ESBhAAPT Q@ bbb NO&aG TIMKARREO b Q¢ 1 A
b AL Hj f1 "~ A" T UEV
A Era" M WA3 @A |1 8Tpko Qe f1 A T A( J TIMXEGR H
ABIUGH )N Xhj p Q YAl Qv 6
PWM® A 4 &
PWMN™ #AT F1jad gTt YWA Wi 9o yahN™ e G np PWMA”
M ¥WAe CMSj wmO00Ci £¢T £l PWMN™ WA, PR PWMv Qf1 K" AaAei Q

TIML_AF1A % INTR_SEL Oa Ay 1Z1 ~ Al &% . % © TIMI_CCR1 TIM1_CCR2
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TIM1_CCR3t TA CCRx[15:0]mb i "QwWHGE%s 61 CCRx_H[15:0mb i "QWHEY 67 f |
PWMN™ | i
i g7 PWMN WAJ_N

CNTAuto_reload

reg
PSC > +/-CNT »  CNTEKCCRx
Prescaler —
CCRX
—P .
register OCXREF
— | CCRdH » CNBCCRxH |—0
register |
—>1
A CMS
PMWﬁPHSﬁEN'
g 13BFPWMN WAL _N
CCRxH
CCRx
CounteCNY
OCxREF
tim1_up intr |

g 13BPWM LN WA

i g PWMb LN A i oHF1 AAegi ofi oaAl 1 INTR.SEL "OCZ1 vaAc!l A
% | &+ CCRxi CCRx_H

CCRXx

CCRxH

CounteCNY

OCXREF

|
tim1_up_intr |

g 13B3PWM i N WA

i g% PWMb t N %A1 i oHF1 " AaAei ofi oaAl 7 INTR.SEL OC1 " AaAca!
A J . % | &+ CCRxi CCRx_H
i A, PWMN  Je@Dx
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3h Q" 05 H ¢:

TIM1 CR1| é+ A G CMS "OA” M WA

TIM1_AF1| &+ A U8 PWM_PHS _EN=1,PWMN’" /i | ISR_SEL=01 "OLSa A
TIM1_CCR1[31:0]

TIM1_CCR2[31:0]

TIM1_CCR3[31:0]

TIM1_ARRs 0 | &

> >» >» > > >
S G

A TIM1_CCMR1 A @& OCIM w PWM2 ¥A | OC2M w PWM2 %A
A TIM1_CCMR2 A @& OC3M w PWM2 ¥WA

A TIM1_CCER A © CC1E=1,CC2E=1,CC3E=11 % . Ai

A TIM1_BDTR A G MOE=11 3 . A&i

A TIM1_DIER A GUIE=L 61 ~ AA A

A 4 TIM1 CR1| &+ a BiCEN=1/4&T Q¢

A f1aAAc!l A J TIM1_CCR1 TIM1_CCR2/TIM1_CCR3

13.3.10:'¢ LU wYd

AL AHY (MIMLE 2 . b W 3N1 Xhizan | @ HAS | 1 H W v
R™MNL T AZ P TQ i@ v TS ECHEE 6OW MQEEAH 20AREAHMY Q™nH

4 TIMx CCER| é# A @CCxP> CCxNPH! ! @w¥% A . " Vs Ol &3 . OCxal

OCxN)

l 3N OCx= OCxN P00 g T i ° X TIMx_ CCER| &+ @i CcxE= CcxNEH 1
TIMx_BDTR > TIMx_CR2| &+ A @MOE OISx OISxN OSSI> OSSRH | 13-2 V | o
n oo OCx> OCxN@Hi "~y = Ti1p Q@ IDLE'" 6§ HMOEi =~ 0)™n 3

a’H J CcxE> CoxNEyN&J™Nni1 bh' ép > 1, J MOEYy % A & A

8y @™naA{ v DTG[7:0] v a3 N OCxREF! @f 1 2 ., OCx= OCxN b* OCx= OCxNm ®
®X

A OCx . 3NmpvazN a | Ef EG "~ Mi:vazNG "-6 Aa

A OCxN , 3NmvazN ri ETE@ "~ M:rvazN@Ei & Aa

b'a 23E OQE , Ky (OCxd & OCxN) , j he i1  Z G~

it &gl ™RAY MG 0 3NsSE va3zN OCxREFe v (3 CCxP=0
CCxNP=0 MOE=1 CcxE=1Xh CcxNE=1)

~ -

OCXREF

OCX

OCXN \
<—>» delay <—» delay

g 1338V ™na v
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OCXREF
ocx S |
OCXN <—>» delay
g 13839™Mn Lega =z |
OCXREF
oCX

OCXN \ <> delay

g 13o0om™mnlea z:* 17

Y% A Gi™MNAaH T7 a@h T+ TIMXBDTR| é+ A @DTGY A Y
H= OCXREF. OCx & OCxN
n . WAI (AJ . % & PWM) 4 TIMx_CCER| &+ BiCcxE> CcxNEy | OCxXREF
I Q@ hb  OCx&a OCxN©E | ATl @pll . T2 @IWHI e A i . A

: etiléd (@b PWMA G 6 0@IW) P AATT I HA . 2aH::ARQIW G2 O W=
V ™R G
Fx EE /Al OCxXxN(CcxE=0, CcxNE=1)Ht Ej hr’ | E OCXREF®QHN 0 w @bt b’
CCxNP=01 , OCxN=OCxREF b A 1 E OCx= OCxN Al H(CcxE=CcxNE=1)I E OCXREF
HOCx&®@P & OCxN" r 1 E OCXREFHH OCXNw i@ @

13.3.11. 4 ¥ nA

|7 @ BF 37 hHe F1 @GPWM3N L@ ' A bBAA W i1 ass
wH @ . E wgHLAAD W PWM | XNTA ~ hHew@G'6 O @ O
Ry MCU T A . HA
E A1 I'T HE ©@Q v@i ygi . A 3N OIW3IN h Mo 1 Ky 11
OCx= OCxN _ jipa H 2 H:I:O0d Wi
on'! @f VAbL da@i g 0¥
A CPULOCKUP
A  SRAM™ V> 3N

A 1+ css” dfy @H failure’ T
A s % w @

ddeyga b " Bi1 MOEY wH 4 TIMx_BDTR| é+ a @iBKEY ' @ A&l 1T
V3N @ 6 @ la Al év AGIBKPY 'O BKE= BKP! @2 H M@ E  VBKE
s BKPHHI g~ * " Ve h®1AAPBH - Q@A 1+ % M& AAPBH - Qeda £1*

§ t+ kY

t ®WMOEiT ~! QT @€ @i ph 3N@A7Tp . Y1) 2afi 4y TIMKBDTRI| é* a)e
17 Awag o AWa g > hpat3zN=agp3zNe f1 a : @ b' EEwmHH
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MOE=1i
a g 3 N
Enl

A

>

>

Fx
%00 BIF |
|

-

v "Q(™n

Ee o X&3 AAHM'Ym)ET % @i T om VT ae 3N G o8

H(p VM, N hBED W @i DAY
MOEy at¢t ] ' N | kzpnots v
MCUG + w H3t O

i MOE=0I % A . .+ TIMX CR2| é+ A@iOISxy h@ W b' OSSI=0
ChHe & 1t A . DIw
EAT I} . HX
X krvpygToonowmtodmTorle) T at HAL o £h HY = ®H ‘Hi %I

davyTo( OSSIly 0O) A:=6dp

(@)
(@

b hH+w @H ©t épt ™Nni1 d&*" Nh A1 @1 p™neci QOISx> OISxN y "Y~ i
W 0 , M& o/&p YU T10Cx= OCXNCG T aH v @QEDW ki w
Aa ¢ MOEI ™Nn'H % Wi i P41 2A ck tim@iH + Q)

b' OSSI=01 h H* AT . 1&¢_ 3YA . P& f CcxEm CexNEe w Hi A&
i vw

b J° TIMx DIER| é+ A @iBIEy 1 E "6 %O (TIMX_SR| &+ a BIBIFY )md HO

CF1 AAA

b J° TIMxBDTR| é* A AOEH1 pi A" A" T UEVHMOEY s DIy UPe

bt ' @ Qé ¢, 1 MOEDJA3'YH ~ WKJOWMEBHI A:z6!' Q@ 16

VA 1 A @H V20 LEF . B@eyH aaTHGH T

VI WO® AQi E VOOHI j T aHE s aa T) J MOE a Hi "5

o

@' BRK f i | EGOEI ¢T ! AY @ h' TIMx BDTR| &+ A @IBKEY Ak

V> . 1N > A hNX 371 @3 z1Yz®G E6 1A J° A U

y 1 OCX/OCxNIl ¢= = B@i' 61 OCxM U1 A1 6) 1A Q@ TIMx_BDTR
| @4 A GELOCKYH!1 ks137T A O 4 p MCU¢ yo LOCKHET WNep K

ez Wi o hee

igl
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OCXREE
OCx
(OCxN not implemented, CCxP=0, OIszlk
OCx
(OCxN not implemented, CCxP=0, OISx:OP
OCx
(OCxN not implemented, CCxP=1, OIszl}
OCx

(OCxN not implemented, CCxP=1, OISX=0}

OCx

OCxN delay &y delay
(OCxE=1, CCxP=0, OISx=0, CCXxNE=1, CCxNP=0, g5|3x|~ﬁ=1) > delay

KK delay«>  <«delay [«»delay
(OCxE=1, CCxP=0, OISx=1, CCxNE=1, CCxNP=0, OISxN=1) o

OCx \—‘
—\—,—‘0 delay
OCxN
(OCxE=1, CCxP=0, OISx=0, CCxNE=0, CCxNP=0, OISxN=1)
OCx
OCxN
(OCxE=1, CCxP=0, OISx=1, CCXNE=0, CCxNP=0, OISxN=0) <©» delay

OCx —‘
OCxN —\—‘

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

g 13107 @

133.12.nv ' TQF OCXREF3M

M: ANR© 1 J TIMX_CCMRx| &4 A MZ @ OCXCEH w 11 T 2 7 OCREF_CLR_INPUT
UM G > WHOCXREF3NTHI OCXREF3N N3'YWH™ A4 1 & Qo Af i G A’ T

UEV 1T ET I . % = PWMWA L aj T 1272 A WA

6 OCREF_CLR_INPUT! @ J TIMx_SMCR| &% A @ OCCSH1 p OCREF _CLR>=
ETRF(ETR~ Lo )e o)

®b1 OCXxREF3N'! @i~ A% =@ 1120 2L  'Hi ETRo Ibix

1. v A o I r X TIMX_SMCR| &+ a @i ETPS[1:0]=00

2.0 7 Bv H WA 2x TIMX_ SMCR| &+ a @i ECE=0

3. Al & (ETP)= v A L (ETF) @i Q A

i gl ~" EETRF Jww HI MZj 2 OCXCE®©| OCXREF3NWOA p AaDat hH
HOTIMX 72 PWM WA
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(CCRX)
Counter(CNT)

ETRF

—

OCXREF (OCXCE=0)

el e e

]

OCXREF(OCXCE=1)

I N

]

I

—

OCXREF_CLR / /OCVXREF_CLR

becomes high still high
g 1342] TI M# OCx REF
13.3.13.3 ¢ PWM" F w
Ep A i ! Hi H O OCxM CcxE= CcxNE p A1 COMcommutation” T
Hi R H €  &DI ény T6!' @ X JUBi ¢ J1 Xpa AH a2 HA®A
® i ] COM! @ 4 TIMx_ EGR| é+ @i COMY * TF1 1 &p TRGli "+~ TF
1
EAl1 COM 1 HRh A%oéu (TIMX_SR| &+ A @i COMIFH ) Hb* T J° TIMx _DIER
| @4 BICOMIEH!1 . F1 AAA
i gl “EA1 COM” THi sY¥ja Ji OCx= OCxN
W
Counter(CN /
OCxXREF
L] L] L L]
COM event Write COM toﬁ
CCxE=1 CCxE=1
CCxNE=0 Write OCxM to 100 CCxNE=0
Example 1OC?CxleOO(forced inactive) " OCxM=100
— L]
OCxN
Write CCxNE to 1
CCxE=1 CCxE=0
CCXNE=0 and OCxM to 101 CCxXNE=1
E OCxM=100(forced inactive) OCxM=101
xample ZOC
OCxN
_ Write CCxNE to 0 2
ggiﬁ?:o and OCxM to 100 ggﬁ;:o
£ o3 OCxM=100(forced inactive) OCxM=100
xample 3pc
L] L]
OCxN

g 1343/LL F1 1| COMSEED( OSSR=1)
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13.3.14.c A_ 4 a
DT~ WAe OPMZT e A ynr WAAE A: e v WA b Q" e Z Axdl Xp AN
zl i @A He o F1 AT K!' Y2z o’
I Q@ KWAI  wko Qwiop % WAGaG PWMWAI r1 Lé 4 TIMx_CR1| &+
BOPMYN ©OpT ®WAI ~ ! @ Q" pi AT A T UEVs DY B
KE% Omnp Quo DO&j aH é¢1f1 AT° k0o eERH**pMé AZ10 b
Py
A bji "QAAx Q" CNT < CCRx: _0s ,MRBCRK)
A i "QAAYX Q CNT>CCRx
- 1
OQREF I_,
oa —I
TIML_AR
TIMl_CE :
I3
0 >
tDELAY, 1PULSE ‘
g 1344p1 WA GieD
®b1 E R TI2 JVbisd Ai"-ADI & tora®®1 g OCLi F1 A V1
truLseGBF T
/Er TI2FP2Am A 1
A ) TIMx CCMR1| &+ A G CC2S=011 "HTI2FP2T 4 TI2
A J TIMx_CCER| &+ a BiCC2P=01 AETI2FP2i 2 s 4 i " ~
A J TIMX_SMCRI| &+ A BiTS=1101 TI2FP2A mx ¥WA{ + @ A (TRGI)
A J TIMX_SMCR| &+ A BiSMS=110( A ¥A ) TI2FP2 1 [ k 0 Q¢
OPM@ELE " % | é# WQ&” h( a H '=> Qv ° w)
A toeay' TIMXx CCR1| e+ A @6 h ©
A teuse' s 0 6= 9% 6e T 6h 6 (TIMXx_ARR TIMx_CCR1)
A 3hEA1 % W H f1x 0 1@lée E Qn ©®H f1 Ax 1 O0®miL
gy X J TIMx CCMR1| &+ @OCIM=111 JPWMW¥WA 2pi Q & 'Os A&l
| &% x J TIMx_CCMR1 A @i OCI1PE=1> TIMx_CR1| &%+ a @ ARPEy+t @ p TIMx _CCR1
| én Al " % 61 p TIMKARR| é+ al "5 0 ©1 J UGHTI F1 A" A TI
b aMép TI2i o8 Av AT &A1 CC1P=0
p A&DAl TIMX CR1| é+ A ®iDIR> CMSyZ JH
t mE AT 1 AQo 4 TIMx_ CR1| é* A GOPM=1 pi A~ A" T(E Q" xs 0
6 O)HYy B Q
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2 "~ o0OCxO &Aoo

poi~ WAT 1 p Tix V0@ -5 4 J CENyQk LD Qv t o Qvs=% 6 b
"HAf1 7 . @ Q YT PRHA hogH -« Qi+ %E ~ ~ 1 & ©Gon & H tDELAY

b Q@wnaH ., Léi ! @ J TIMX CCMRx| &+ A GiOCXFEH Y % H OCXREF(> OCx) i
©Zxdaj WO % @' | wilé % w Hwilé T OCXxFEE p J ® PWM1 =

PWM2¥WAH At

13315 A p DA 4 4

OA Hi AWAGIA | T xb' QvEp T2 ~ "Qu, J TIMX_SMCR/| &+ A Ui
SMS=001pb " Ep TIL ~ Qi . J SMS=010pb*® "Q+ a Hp TIl= TI2 ~ Qi . J
SMS=011

J TIMx_CCER| &% A @iCCIP> CC2Py1 ! @ OTIl= TI2I 6yYh " Lol am
Ve LAY
BA VTIL> TI2 1 Amu A+ @i A v~ table35 3h Q¢ T4k 0 (TIMXx CR1| é
HoABICEN=1) . Qv Ykp TIIFP1& TI2FP2i @®d @ w 0 TIIFP1= TI2FP21 TI1= TI2p

Ve Ls 1 ¢i o@zNYPb =@« L= ¢ | TIIFP1=TIL TI2FP2=TI2 { Qb A J3N
B w o zifF1T QI sAbD3IN 9O0BA VINDWW w 2z Qb &b QuaH T
M TIMx_CR1| &+ @IDIRH TozoEg o) j1 Qrie TILQ 8 TI2 QdaaH8 TIL
5 TI2 Qi py V1 (TILG G TI2E ¢ h A \ DIRj

A vl EAwAe i BRATT AVOAbL O H YP~ Qv Ep 0 TIMx ARR
| &+ 5 O Oe A Q¢ QAP 1 4T 00 ARR Qi a7 ARR' 0 Q) A@pAD Qe
0 J TIMXARRp2 ™~ | "Q # 9% = Coow u Qe AN, 2 OMKTADW A
HgAs L H WA 2] kit % T aHHA p AWAIT 1 QrOtu A H@ ys Ab
s DG @I+ % Qv @ink DAY "~ A+ Gy J "QAb 5 @leyw ' GEAb MZ i °
ST A TS T 3 TILs TI2j 2 He'Q
131 "QADb /bAd v 3 N GBHM

Level on opposite signal TI1FP1 signal TI2FP2 signal
Active edge
(TILFP1 for TI2, TI2FP2 for TI1) Rising Falling Rising Falling

Counting on High Down Up No count No count

TI1 only Low Up Down No count No count
Counting on High No count No count Up Down

TI2 only Low No count No count Down Up
Counting on High Down Up Up Down
TI1 and TI2 Low Up Down Down Up

Av @u A f1l @ i /MCU 1 oaj v A Hi 1t ~ hAEr % " NA v o

TO . Q QE3zNI zzuwur” i g¢WwhAT T A # _ @MsA3N ~ , e ! @QHE
i A AA VX A A Qruy

igl A Qi HAGHee I ~" ™"QzNDEF4 A E "7 E O 2 rHI
"THOT bM "H @y ™Ho!' T hpey v Gy J A QeHfF1 p A&DaAlL GC3h Jb
X
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A CC1S=6016( TIIMx" ICEIMRLT m TI1)
A CC2S=06016( TIIMx* ICEIEMRI m TI2)
A CC1P=606( TIIMx_ 1CITQER| r 1 TIIFP1=TI1)
A CC2P=606( TIIMx_ 1CITQER| r 1 TIIFP2=TI2)
A SMS=60116(TI Mx 1 AMER vzpi "r>1 rd®)
A CEN=0616(TI! Bx 1 CRM /&l )
forward jitter backward jitter forward
AR I U ) O (O
_
TI2 I
up down up
Counter
g 13454 +WAT @ Q" HAh e
forward jitter backward jitter forward
TI1
S 12 I O (S
Counter 1%7
down up down
g 13468 CLFP1®AN +i £%Ahe
ERHY J&Ad w1 EWAH QéeyH E Wy 33U A M A Jp'Q WwWAGA Hy
@l $AA w7 | evd®zUe y T VY Tyl Y 4 pPBA W
TAG% @ P ObAT T @ ! @Yrdh®H O, Qv bl T @ o @QH Qo

6 MsA VQ | érneQ 3No TvQoh Xh! @ P AhH+fi

13.3.16. H Qp

A& N A

TIM_CR2| & @ TIISH | bl 198 e Lv 1 ARG @, v
% TIMX_CH1 TIMx_CH2> TIMx_CH3

aa

z

12 AR HHR @ V1T b Ad Q

WEI3A UM
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13.3.17.) N€Opgu DA

AT AhHweTIMIZF1 PWM3N 0 Hi ' @FE P A 7 timerAmfi £h H+ & i
ney* 3AhH+ <J30eCCl CC2 CC3C Aaad LI o A VIR A
TIMX_CR2| &+ A GTIISyr 'Ot A £hH*» 6Q A3N

KWAQ A7 v ywAl x WV TIIF.ED %E 3A e wpHi Q¢ Ax 0AD

Q T fFd1 A" n VMG Mwpa AGEH 9

i £hHe i BQ /% 1 JmQ WAL Q 3N®TRC "Q 6r1” bA Jwp GIH
a . n,- y gz U

i ZFhHY ! @it p . WAF1 AT 1 AT ! Qe A ACOM TZ12 Qv A1
h H+ TIMLR A @R & AhH+fi1 PWM3N 0 t %1 AR Hw 0 AY R A"Y
hdd e . % &G PWMWAZeor1 A*T 1 AT TRGO . " A hH+ TIM1

Yex n Vi TIMxhH+ i1 0 %Ky n Vi Al wpes @ AYhGEH 1 v 1
i © h'H+ TIMxDPWM
A J TIMXx CR2| é+ @TIISymo6 L6 JsAhRH 3  a TH1

A HI AY x J TIMX ARRWRT®? 6( Q" 0 Titewp | ) 45 e Az Q
e QU E 22eyH i GbKwp EIH
A A 1w Q WA( A TRC) J TIMx CCMR1| &+ A CC1S=011 b I @ JQE-~
L
A A 2w PWM2¥WA 1 XU ® 0 % HY J TIMX_CCMR1| &+ a % 0OC2M=111> CC2S=00
A ‘O OC2REFA & TRGOi @ A , X J TIMx_CR2| &+ A BB MMS=101
R Ai | éw TIMLat* ©BEITR 0o T AH V1 h'HY AYmwmed PWM3N| Q /
% i 3N BiTIMX_CR2| é# A CCPC=1)t @ H A i COM’' T (TIMX_CR2| &+ A
CCUS=1) p &K COM' 1o i ¢ @BPWMi 4y (CCxE OCxM) ' @p! n OC2REFi " ~

A ADY 2 hN
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TH1 Q
TH2
TH3 Lfi
Counter(CNT) /
(CCR2) /
CCR1 C7A3 C7A8 C794 C7A5 C7AB C796

TRGO=0OC2REF

T

com | | | ] ] ] [
ocy — ITTIVEyETIvamITTmm

I
OCIN | I
—

OC2N

©% I, R R AR ERCERAL

OC3N

| |
WAV A Y R

and OCxM for next step

g 137 C1LFPdey | £Sihe

13.3.18. TIMuu u [ W

9

TIMxh H# T 2 pr T¥WAT = AV @B aaf xd g WA i WA> A WA
K+ a0t H4 &

pAl A A RV THI MQusEDmE ° wiz A Dpwa Hi b* TIMXx CR1| &+ ©8
URSH®RHI f1 A~ A T UEVYt o AG | &+ (TIMX_ARRI TIMx_CCRx) ~ A~

pQi WeDat TIL VM@ "~M bi Q@ | x

A A 1@s 4 TIL @ "~ 1l e Lo @BVK(Q eeal | vy Me Lv i 4 %3y

ICIF=0000) A "HAAj £ °Q = w1 AQj lJ CCISyE O 1Q 01 o0

TIMX_CCMR1| &# a CC1S=01 J TIMx CCER| &+ a CC1P=0@ hlIl ¢ E s Li " ~)
A J TIMXx_SMCR| &4+ a SMS=100i
OTILA®R 30

J R H w®e § WA @ J TIMX_SMCR| &+ A TS=10Li

A J TIMX CR1| &% a CEN=LI k 0 Q¢
Q" AD8 Q) H Qi to* W TIL, X AP "~yp%H Qv | texo
AAD Q 2 Hi A %O(TIMX SRI é+ A @TIFy)  JI

i QTIMx_ DIER| &+ A TIE( A &l )
Ho J1f1 AAA 0
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i gl Es D | &4 TIMX_ARR=0x36 HBBID A p TIli "~> ™Qr Gh ¢ ye ©8AH
n": TIL VMG agd

CK_PSC ‘
e m

Counter register 31 @@@ 36 @@@m@@
TIF

g 1348 CLFPYWAIT @ >
X*doc (44
YEoA B 1 WA Q-

pbi BeDA1 'QWEQR TILWHHC i QX

A A 1@s 4 TiILi @Ho W 4 e Lw VK( Al j « L1 "A@3 'Y IC1F=0000)
AHAA] A1 7°Q  ° v AQ| J CCiSy1yz O JVQ o1 J TIMXx_CCMR1
| &% A CC1S=01 J TIMXx CCER| &+ a CCIP=1Q@ hlIl ¢ E s L Ha W)
A J TIMX_ SMCRI| &% A SMS=1011 JhH+* w i WA Y J TIMX_SMCR| &+ a TS=101I
OTILA®R 3O
A J TIMXxCR1]| &% A CEN=Li k0 Q" p { ®¥WAi 1 b* CEN=OI ., QwjTkuol]j

A 3 Wb M

E TlwHI "Q*AD®Qp H "Q A[ATHlvy _yB Q E Q" ADay BH A
TIMX_SR A 98 TIF %o

TILi "~> Q7 b yBe ©a'Hn : TI1 MG ag >

i1 |
CNT_EN |

Count clock = ck_cnt=ckJ)H

Counter regiﬁ@{:x 33 34
me ]

Write TIF = o/

g 1349 i WAT @i >

]gg

VM A T A Qe

pi DAl Qip TI2 V@ "~ADbi  Qx
A A 25 4 TI2mE 7 - J Ve Lu VK( Al j vy M- L+ 1 3°Y IC2F=0000)
AHAA|] A1 7°Q ° 0 M J CC2SyE2 'O JVQ o1 J TIMx_CCMR1|

éH" A CC25=01 J TIMx CCERI| &+ a CC2P=1@ hll ¢(E s { Hd> W)

192/382



PY32F005v° " v G £ g

A J TIMX_SMCR| &+ o SMS=1101 Jf H w A WA @ J TIMX_SMCRI &+ A TS=1101
OTRAWR 0
ET2, X Ai "~Hi QuADpng H 07 "QaH JTF%0 T2i "~= "Qn
ko Qe ©a'HlL n": TI2 JYoE ag >

TI2 ‘
CNT_EN |
Count clock = ck_cnt=ck_psc H_ﬂ_ﬂ_m
Counter register 34 35/ 3637/ 38
TIF

g 1350 i WAiT @i >

K4adaogy Q 44 259 r+a

v H WA 2 @Bl YkWAQL H WA 154 vWA v) A Hi ETR3N 71
Av  H @ 1 g ywA i WAG AWA @ O A VAW A V| A& M
TIMx_SMCR| é+ @ TSy ‘OETRA & TRGI
pi “eDAl Ap TILi, N Ai "1 "Qrop ETRGHE Ai "~Pi Q KX
1. TIMx_SMCR| é# Jv A VDX

~ ETF=0000x = &« L

" ETPS=00xj v °

~ ETP=0x s { ETR@H " ~1 J ECE=1 &1 v H WA 2

2. Ybi U s 4 TrEE -
"~ IC1F=0000x = ®~ L
S O ATHAA] ATTQ T W A

4 TIMX_ CCMR1| €+ A CCI1S=0L1 O J1'Q ¢
" 1 TIMx_CCER| é+ A CCIP=0Q@ hlIl ¢ E s Li "r)
3. J TIMX_ SMCR| &4 A SMS=1101 JhH® wm A WA J TIMx_ SMCR| &+ a TS=1011 "OTi
Am 30
ETILi ., N Ai " ~Ht TIF%0 J1 Qv ADp ETR@ "~ "Q ETR3 NG " -3
QFh vy @A HI n"P: ETRP MG a g )
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TI1 ’—‘

CEN/CNT_EN |

eR | I

Timer clock = CK_CNT=CK_PSC ﬂ ﬂ

Counter register 34 35 36
TIF

g 1310 H WA 20 AWAT @ >

13.3.19. HQp W o

A® TIMxhHy gy ~ 1 1s2hHeag d 1 E ARHe Iz 3%WAHILE QMDA
27 x WA GER He 8 Qw sy k0 yBaw&H MHA
gl ™" A 0% 3wWA Owe BN
av kHQp!l WM kHQpY" . B
TIM_mstr TIM_slv
clock MMS TS SMS
UEV | FH |
~a
Master Slave [CKPSC
|_| |_ mode TRGQ ITR mode _—>| |_|
prescaler counter control conrol prescaler counter
input
trigger
selecton

g 13523 /xhHv EieeD

TIM_mstr TIM_slv
clock
MMS TS SMS
UEV | FH |
counter _ ~a
. Slave [CKPSC
tim_ocl ITR =~
prescaler Output —= mode |—p —
control V conrol prescaler counter
Compard TiMx C input
P trigger
selection
6 13B3KDIA hHe @3k i~ e

KT® A i Hee i glj v@d3wWA HT i timocl |, 3N! @QAmx h H+ G A
o timocl3NT Kyo AYm %hHe B N2AH v Qi @ 3xRhH+ 4 A
@bt b %hH+ H %0OhH+§ 41, OC1lT Kyo WS8AH -Q

bx! @ J TIM mstrAwm TIM slvi@ *° + v ai gl i "HAX

A J TIM_ms3wAI E' @ap% A~ A" T UEVH Av Q@@L A 3N p
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TIM_mst| €EREMMS&E0 HO 8:Ef1 A~ A’ THp TRGOIL , Ai "~
3N

A i TIM_nBTRGO1, 6 TIMIUsINTIM_ sl v |SMERTS&E00000Qd
TI M_wAwV | T RALR A GBIK WA

A toHewWAD v k20 H WA L1(TIM_ sl vV ESHMCRMS=1@11) TI M sl v

Fa TIM_msQoér@i " ~(@ TI M_n@t @+ o, )3N 0
A woio 17 ZCEN" . k0b AR HH
Fx b OCxT AW TIM mstrE A (MMS=1lxx)1 EGE " - 122 0 TIM_slvi Qe
av kHQpadAB KkHQp
n Ae&eDa TIM slv @A + TIM mstr i = % [ E E TIM_mstr % OCIREF w 'Hi
TIMslv ¢ M° o @& H "Q b Ah Hw @IH T+ WM CKINT @

3(fFCK_CNT=fCK_INT/3)&

A JTIM_meiwA, | E® | % vazN(OC1REFH . (TI M_mstlr CR2

eHBMMS=100)
A JTIM_mE®C1IRER (TI M_mst |CGOMRI1
A JTIM_wTVM_msét riu A(TI M_sl| vl eS*MERS=00000)
A JTIM wBliveA(TI M_s | vl &SMEBMS=101)
A JTIM_sl| JéGRIACEN=@A TI M_sl v
A JTIM_mst| &RGCEN=@k O TI M_mstr
Fx TIM_s@H | /b TIM_mstri@H a ¢ 1 AWAE &¢ TIM_slv Qv GE/&El 3N

cant JUHUHU Uy

| | ] I
OCREF [ 1] |
] ] ] [}
] ] ] [}
Timmstr cNT {_ FCY_FO Y FE _ FF Y po Y o1
B .
] ] ] [}
TIMsIVCNT 3045 ! | 3046) 3047 } ! ! 3048
[] ] ] [}
] ] ] [}
]
] ]

]
1

TIM mstr_TIF
L _ f/,

write TIF=0

% 13541 M _mE®CLIREF TI M_sl v
Ri g%EDa1l p TIMslvk De 1t EGC@E Quw= ° v  Dpi+t BYECKE @Q6
AD Q ' @pk LU TIM mstre ¢y 2ARH* 1| FECKx N hBQOADI opgh H+ Qv
ATV By YQ6 7 TIMx EGR| é+ BUGHO0' ¥ yh H+
pi A&Dal a g TIM mstr> TIM slv TIM mstri 3%WAXx OAD1 TIM_slvi «x WA
XK OXETADW2AhHw @ ° wJ4Q a ~ 60d&IM mstr CRIGECENY N™ B TIM_mstni
TIMslv oy B
A JTIM_me3twAr . . % 1vG3N(OCLRE®)A . (TI M_mst éCR2
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W EIMMS =100)

A JTIM _mEOCLRER(TIM_mstr]| ECMR1

A JTIM_wTVvM_msétru A(TI M_sl| vl &S"MERS=00000)
A JTIM BlIivVRA(TI M_s| vl &SMERMS=101)

A JTIM_mstid éE@RUGH1L6HYy TI M_mstr

A JTIM_sl| vl éBFGRUGH1LHY TI M_sl v

A T OXEF TIM @ Q@ (TIM_slv_BNEFROXE7?

A JTIM_sIlMéGRECENGCEQRE TI M_sl v

A JTIM_mstteCRICENGEFQBLO TI M_mstr

A JTIM_msttéeCRICENGEFQ) BTI M_mstr

TIM mstr- |
CENCNTEN

TIM mstr-
CNTINIT —|—|

TIM mstr CNT75

00 02

TIM slv CNT

o8}

o
o

J O PN R NI NN
0

Rt ol Bty

TIM sIVCNTINIT

1

TIM sIvWRITE CNT

TIME slv TIF | /'—y‘—

write TIF=0

Ll piada kel BBl R = Kl o e R iR

g 135 A TI M_ms@ir TI M_slv

av kHQps!' N8 KkHQp
R A@Da A TIM_mstr® A’ 1 &l TIM slv A TIM mstrs 1 ™ A" T1 TIM slvo x
EE wWQ&( @f 0yt @y H AD Q@ po A3NH TIMSWVG@CENY s
Vs J60L8&H Q" AD Q ~ 606TIMsSIVCR1| é% @ CENY b AhH" GBIH '
T+ ° ®wMCKINT @ 3(fCK_CNT=fCK_INT/3)
A J TIM_ms3wAr  E@ A" T(UE¥YR® A . (TI M_mstlré C®2

MMS=010)

A JTIM_nEtQ( Tl M_mstlré "ARR

A JTIM_wTVvM_msétru A(TI M_sl| vl &S"MERS=00000)
A JTIM ®IN®A(TI M_s| vl &MEKRMS=110)

A JTIM_mstléeCRICEN=@k OTI M_mstr
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CKINT UUUUUyyyuuuyt
| | | [}
TIM mstr_UEV : Bl
| [} | []
| [} | ]
TiMmstr CNT_ Y FD Y FE_ FF ool Y o1 Y 02 )
| [} | [}
| [} | |
TIM slv CNT ! 45 \ + 46 k47 ) 48
I T I [}
| [} | )
TIM slv i P
CENCNTEN ; —
| I
TIM slv TIF ! ! 9
write TIF=0

g 13B6&E TIM_mEtA ATI M_slv
o AxeDal! @Qpk0D Qe DpbA Qv T gl " pm0 a JU i1 A A
wWAGj) T [ WA (TIM_slv.SMCR| &+ @ SMS=110)5E0 A

TIM mstr- | |

CENCNTEN
TIM _mstr-
CNTINIT

=18

o
o

[ R " ppy| R SRS NI S
q

]
]
]
|
|
|
:
TIM mstr CNT75 00 a2

TIM slv CNT

o

b

TIM sIvCNTINIT

TIM sI*WRITE CNT |_|

e et e e atat e

:XEA

&8
SN R S 1 - | G I N A

1

TIM slv TIF

write TIF=0

g 13571 TI M_nm&8&r ATl M _slv
av v rWsr ! Nn2kHQp
A®eDaAE TIM mstr@TIL i " HA TIM_mstn A TIM_mstrigia HAE TIM slv 3
Q" GIM 1 TIM_mstro I3 /K WAMZ TIlmx 1 MZ TIM_slviw3)x

A JTIM_me3twAt | EGE Yw A . (TI M_mstlré "GRREAMS=001)
A JTIM_mext#®Al x T1 16 3 A(TI M_mstr éSMCTIRS=00100)
A JTIM_mstarA(TI M_mstrl éSMERMS=110)

A JTIM_ms3t/xwAt TI M_mstr| E8MERISM=1

A JTIM_wTVM_msétru A(TIM_sl| vl S8MERS=00000)

A JTIM BINV#EHA(TI M_s | vl &SMEBMS=110)
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ETIM mstr@TILi . N Ai "~Hi bARH 205 Yt H AD Q bA TIF%OO

a 'H A
Fx p A@Datpkoe bAhMHH . Dp( 4 Z®WUGYN BA Q" x 0ADI
H' @ TUYY A QF I &R (TIMXCNT)phHY a3 A3N 1T gal ~  3/xwA

T p TIM_mstreiCNT_EN= CK PSCe QGAa

et T iUy,
i L

TIM mstr T |

:FLI'IJ'I_I'I_I'I_I'I_I'I_

TIM mstr_ CERCNTEN

TIM mstr_CKPS

c
TIM mstr CNT 00 01) 09 03 04(0x 08}
TIM mstr_TIF

TIM slv CENCNTEN

TI M_SIV_C KPSE . |_|_|_|_|_|—|_|_|_|_|_|_|_I_

TIM slv CNT 00 (01} 0 03(04(05(08
TIM slv TIF |

g, 13-58 &7 TIM_mstr®&iTIl 3 A TIM_mstr= TIM_slv

EYd 3 WAH i QDBGWe A DBG_TIMx_STOP@ J1 TIMx Q¢! @AA* WTAG

13.4. TIM1L Eg Y

13.4.1. TIM10 L Eg 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

- - - - - - RwW RW RwW RW | RW RW | RW RW

Bit Name R/W Reset Value Function

31:10 Reserved - - 3D
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Bit Name R/W Reset Value Function
H ° +D
2ghe@phAH+H (CKINT) "1 ™MRH =+ ™
NAl # BQE« Lu (ETRTIX)AT @ ~ H o
00 Ys e
9:8 CKDI[1:0] RW
00X tors = tekUNT
01x tors =2 X tck INT
10x tors =4 X tek NT
11x 321 ) A A J
s D Bl H
7 ARPE RW 0 0X TIMI_ARR| é# = @A’
1x TIM1_ARR| &+ VAT H
OA” M WA
00x ~M WA Qv 9QAb y(DIRP i ab i
Olx A" M A1 "Q*T@sbi=bvi Q J
W, O
(TIM1_CCMRx| &+ a CCxS=00)6 ., % A A %0
Ht Epg ™M@+ bi QH J
10 A" M WA 2 "Q"Tesbi=bi Q Q
6:5 CMS[1:0] RW 00 T osbi=bi Q  Jwm | b
(TIM1L_CCMRx| &4 A CCxS=00)%: , % A A %o
Oyi Ep Qv bi QH 4
1x A" M WA 3 "QrTesbi=bi Q 1Q
T osbi=bi Q  Jwm | b
(TIM1L_CCMRx| &+ A CCxS=00)%: , % A A %o
Oyip Qvbis=bi "QHz A
Fxp '@t Ak H(CEN=I) j 61 x ~M WA 'Q
AT M WA
Ab
ox Qubi Q
4 DIR RW 0 Ix Q+bi Q
FXE Q" Jwa” M WAAGA " WAHL y
WE
DI = WA
3 OPM RW 0 Oxpatl"A THI TQujyB
Ixpat i KTA 1(] CENg)HI QuyB
“A 90
2 URS RW 0
T y ‘OUEV' T B
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Bit Name R/W Reset Value Function
Oxb' B 4 "AAA 01 _1 vy TF A
“AAA 09X
T Qr o [i o
T 4 UGy
T KWAT v F 1 G5 A
Ixb* 6 f1 " AAA 01 _ E® Qro, fi of
I AT AAA 0
B™ A
T yel [ B UEV' T G 4
Ox 6 UEV " AUEV) T* 1 vy TF1 X
T Qr o i o
T J UGy
1 uDIS RW 0 T KWAT F 1 A
A& G & JE G wi 6
1x" BUEV jf4 A T1&D]| &+
(ARR,PSC,CCRX)3 'Y E C 56
b U7 UGHAXWAI wA. " A TH¢HgI
Qs "+ A Dp
] QH
vx B o
gx Ak Q
0 CEN RwW 0
Fxp v J° CENypei1 v H i WAs A
WA ET TA AWAl @ Vs T J CEN
H
13.4.2. TIM16 L Eg 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
Re MMS[3 Re Re Re Re
Res | Res Res | Res Res Res | Res Res | Res Res
s ] s s s s
- - - B, B, - RW - - - - - - - B, B,
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | OIS OIS3 oIS 0OIS2 OIS OISl OIS | Ti1 RE CCuU Re CCP
MMS[2:0]
S 4 N 3 N 2 N 1 S S S S C
- RW RwW RW RW RW RW RW | RW | RW | RW | RW - RW - RW
Bit Name R/W Reset Value Function
31:26 Reserved - - 39
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Bit Name R/W Reset Value Function
25 MMS[3] RW 0 MMS[2:0]c
24:15 Reserved - - 39
14 0IS4 RW 0 M T8 40C4 ) v OISy
13 OIS3N RW 0 M '8 300C3N . ) v OISINH
12 0Is3 RW 0 M '8 30C3 ) v OISly
11 OIS2N RW 0 M T8& 20C2N ., ) v OISINy
10 0IS2 RW 0 M T& 20C2 ,) v OISly
M T8 1(OCIN )
0x E MOE=0'HI ™na OCIN=0
9 OISIN RW 0 1x E MOE=0"H1 ™na OCIN=1
FXTJ4 J° LOCK(TIMI_BKRI &+ )1 1 24& 3
ar yjt Mo
v T8 10Cc1 | )
0x E MOE=O'HI b* h X” OCINI , ™na OC1=0
8 ols1 RW 0 1x E MOE=OHI b* h X” OCINI _ ™na OCl=1
FXT4 J° LOCK(TIMI_BKRI &+ )1 1 2& 3
ar yjt Mo
TL O
Ox TIMLCH11d6 =~ TI1 =
7 TI1S RW 0 L.
1x TIM1_CH1 TIM1_CH2> TIM1_CH3106 44ad¢
T
3wA O
by1r Op 3WAT 0 xhHw@h e 3U
(TRGO) ' T @4 T b
i
000x * y QTIM1_EGRI| é+ @UGH 7132 AR A
(TRGO) b A (v yWAT Gix WA[  +w)
F1 g1, TRGOI @iz N~ Mh @y
hed Aa
6:4 MMS[2:0] RW 000 001x 61 @ QW A&f 3N CNT_EN 152 Amw A

(TRGO) &H
pa H kor ARHw @i  xhHw @ A1E
QAL 3NT CEN{i ~y= | AT G A
vV3N@ aGr1 E Qv Al 3N P
A VHI TRGOi h&d Aa 1 o 3K
WA ( TIML_SMCRI| &+ a MSMy GEico )
010x " A Q- A’ T w A J(TRGO) a&b 1

ABRHHGEH ' @ 1 A AxhH+@ ©  ow

201/382



PY32F005v " v & ¢ g

Bit Name

R/W Reset Value

Function

011x % T Q Ffad

E 4

A* T (TRGO)

100x % Q OCIREF 3 N
(TRGO)
101x % Q OC2REF 3 N
(TRGO)
110x % Q OC3REF 3 N
(TRGO)
111 % Q OC4REF 3 N
(TRGO)

FYx

1x h H* = ADCGIH o
3N 1 Xpi @Hj
2N3xhHwjpo

wwv

h H GIK

K"Q @&
CCLIF%OH@OT ET4m )

142

-
32>
37

-
32>
37

-
32>
37

e ZBI

K% a1 Hi

A

Al @i 3 h He bE

3wAz Jwi o ox

Reserved

39

CCuUs

M % i A O

oxb'™Q /% i yi

J COMy ™~ AEC

RW IXb' Q /% i yi

5

J COMHy & TRGIi
Wi Ai "~ AEC

kX

HE MT &Y

08d

wi(CccPC=1) E {

@HCCPC=1) | @

Reserved

39

CCPC

Q /% iy
Ox CcxEl
1x CcxEl
91 EGEp
e T A

kX

RW

47 COM

HE MT &Y

CcxNE= OCxMyj T
CcxNE=> OCxMy T

08d

083

Yy 4oy

13.43. TIM1K4+ a0’

Address offset:0x08
Reset value:0x0000 0000

LEp (TIM1_SMCR)

31 30 29 28

27 26 25 24 23 22 21 20

19

18 17 16

Res Res Res | Res

Res | Res | Res | Res Res Res TS[4:3]

Res

Res | Res | SMS[3]

RW

RW

15 14 13 12

11 10
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ETP

ECE

ETPS[1:0]

ETF[3:0]

MSM TS[2:0]

OCCs

SMSI[2:0]

RW

RW

RW | RW

RW

RW | RW

RW

RW RW | RW | RW

RW

RW | RW RW

Bit

Name

R/W

Reset Value

Function

31:22

Reserved

21:20

TS[4:0]

RW

19:17

Reserved

16

SMS[3]

RwW

SMS @

15

ETP

RW

v Al G y Of ¢

“HA
0x ETRj rboi

1 ETRr b1 HoWdai r~r&d@

ETR& 0 ETRGr b 7 A A

14

ECE

RW

v H A y AL v

ox° H wA 2j A&

Ixv H WA 2&

Q" TAp ETRF3 N WO Q-

13:12

ETPS[1:0]

RW

00

v A S H v

' G5 1/4 A W@

E 0 v H 1 ®doo
00X ° MK
01x ETRP ' @i2°
o83 4

10x ETRP '

055 8°

11x ETRP

A3ZN ETRP ' 0 & A

TIM1CLK
@ H ETRPGE '

11:8

ETF[3:0]

RW

0000

v A- L Pyhe ETRP
ETRPGIQE « L ¥
RO Qv I NA A T
0000 = @~ Lw 1 g DTS

0001x fSAMPLING=fCK_INT, N=2
0010x fSAMPLING=fCK_INT, N=4
0011x fSAMPLING=fCK_INT, N=8
0100x fSAMPLING=fCK_INT/2, N=6
0101x fSAMPLING=fCK_INT/2, N=8
0110x fSAMPLING=fCK_INT/4, N=6
0111x fSAMPLING=fCK_INT/4, N=8
1000x fSAMPLING=fCK_INT/8, N=6
1001x fSAMPLING=fCK_INT/8, N=8
1010x fSAMPLING=fCK_INT/16, N=5
1011x fSAMPLING=fCK_INT/16, N=6
1100x fSAMPLING=fCK_INT/16, N=8
1101x fSAMPLING=fCK_INT/32, N=5

1110x fSAMPLING=fCK_INT/32, N=6

A'QEV L.

3N ' =Z7p

AT T QR 460

I

£ B -
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Bit Name R/W | Reset Value Function

1111x fSAMPLING=fCK_INT/32, N=8

0 WFEETF3:0]1=18& 24 & 3'HI DTS AY Aa 08
CK_INT My

3 Ik WA
oxnAr
X A JVTRGH @ T & ~ 1 @& pE AH*(
7 MSM RW 0 ( i “
TRGO)/LE BE~ h H+* = x h 'H#  G&ia ¢ ¢
TRGOC M 0°H ARH"ag¢  Ap ©&® ' TH

T War o

A Ol 3y Orszap QWO A 0
000x Reserved(ITRO)
001x TIM13_CH1(ITR1)
010x TIM14_CH1 (ITR2)
011x PWM_CH1 (ITR3)
6:4 TS[2:0] RW 000 100x TI1@i ~ s 4 » (TIIF_ED)
101x - Lo @ih H» 3 1(TILFP1)
110x - Lo @ih He 3 2(TI2FP2)
111x © A U(ETRF)
Fxw dp3N  wHF Wi -4 0 pr oA
Py HNGEC

OCREF | 'Oy H1: OOCREF@] ¢
3 occs RW 0 0x OCREF_CLR_INT 1~ OCREF_CLR <
1x OCREF_CLR_INT i ETRF

K®A O E 'O v 3N A3ZN(TRGHEDNGD r /b
A B8 BVl & (il érsi ] e
")
000X b ¥ WA
b* CEN=Li , ° " i+'g7 H U
001x A, * WA 1
P QTIIFP2@ED Wi Qv g TI2FP1@ ~b i /i 'Q
2:0 SMS[2:0] RW 000 010K A, * WA 2
P QTI2FP1@D Wi Qv g TIIFP2@ ~b i /i 'Q
011x A, * WA 3
WA 1- WA 208N T
100x ¥ y WA
AGE A V(TRGHEE "~ A Dp Q41 Xhfi
A” Al & Gz N

101x | WA
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Bit Name R/W | Reset Value Function
E A J(TRGDHw Hi Qw @H Ak i A vy
mHU, QyBMEjvy) Q@Eko>yB Tri
{5
110x A WA
QiR A VTRGIGEH "~k O@MHj ey EG Qn G
kof pi o8
111x v H A 1
ABE A VTRGHE "~ v Qw
Fxb* TIIF_EN R A V(TS=100VHI j At i
WA T+ w TIIF EDp %K TIIFwp H AT T
b a @ wWAT st A VD W
TI M A
Slave TIM ITRO(TS=000) ITR1(TS=001) ITR2(TS=010) ITR3(TS=011)
TIM1 TIM14 reserved reserved reserved
13.44. TIMLAHa A L E 6 (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 | COMIE | CC4IE | CC3IE | CC2IE | CClIE | UIE
- RW | RW RW RW RW RW RW | RW
Bit Name R/W Reset Value Function
31:8 Reserved - - 39
BIEX &I AA
7 BIE RW 0 ox B A A
1x B A A
TIEX &I AAA
6 TIE RW 0 ox" B AAA
1X B AAA
COMIEX 51 COMA A
5 COMIE RW 0 0x B COMa A
1x 51 COMA A
4 CCA4IE RW 0 CCAIEX 51 "Q /9% 4aA
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Bit Name R/W Reset Value Function
ox  B'Q /% 4aA
IX 6 Q /% 4AA
CC3IEX B "Q /% 3aA
3 CC3IE RW 0 ox~ B'Q /% 3aA
IX 6 Q /% 3AA
CC2IEX 51 "Q /% 2aA
2 CC2IE RW 0 ox  B'Q /% 2aA
IX6 Q /% 2AA
CCLEX BI "Q /% 1aA
1 CCIlIE RW 0 ox" B'Q /% 1aA
IX6 Q /% 1aA
UEXx 51 ~ AaA
0 UIE RW 0 ox B~ AAA
Ix B " AAA
13.4.5. TIM1 - L E 6 (TIM1_SR)
Address offset:0x010
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. Res. IC4IF IC3IF IC2IF IC1IF IC4IR IC3IR Res Res. Res. Res IC2IR IC1IR Res Res.
Rc_wO | RcwO | Rc_wO | Rc_wO | Rc_wO | Rc_wO Rc_wO0 | Rc_wO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res. SBIF CC40F | CC3OF | CC20F CC10F Res. BIF TIF COMIF CCA4IF CC3IF CC2IF CC1F UIF
Rc w0 | Rcew0 | Rew0 | Rc.wO0 | Rc_wo Rc w0 | Rcw0 | Rc.w0 | Rc.wO | Rc. w0 | Rc. w0 | Rc_wO | Rc_wO
Bit Name R/W Reset Value Function
31:30 Reserved - - 3D
i - 4%0
29 IC4IF RC_WO0 0
v IClIF®
i ~Q 3%0
28 IC3IF RC_WO0 0
v IClLIF®
i ~Q 2%0
27 IC2IF RC_WO0 0
v IClIF®
i ~Q 1%0
06 CLIE RC. WO 0 K E- Z Jw VQ Hh+i ~ AQ
T1L % '+ 141 E+ 71 ]yoya
TIMx_CCR1 | ¥ oy
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oxni ~"Q " T1TF1 Y

Ixadi ~"Q "7
i " 4%0
25 IC4IR RC_WO
v IClIR®
i " 3%0
24 IC3IR RC_WO
v IClIR®
23:20 Reserved - 30
i "' 2%0
19 IC2IR RC_WO
v IClIR®
i " -"Q 1%0
K B Z JW Q Hh+ i "~ AQ
T1U % '+ 141 E+ 71 ]yoyad
18 IC1IR RC_WO
TIMx_CCR1 | ¥ Oy
oxni "~"Q " 7T¢F1 W
Ixatli "="Q " 1
17:14 Reserved - 3D
v A A %0
E/ v OO %OINh T Ay T
v e ! 1 |
13 SBIF RC_WO0 %00 ¢ yQAEPWM AADTA
0:n TAl
1M A VO b TIMXDIER| &+ GiBIEY
=1 hf1 AA
Q%4 Q %o
12 CCA4OF RC_WO
v  CCIlOF ®
Q% 3 Q %o
11 CC30F RC_WO
v  CCI1OF
Qs 2 Q%
10 CC20F RC_WO
v CCI1OF
M %kl Q%
K E° Z G I VQ Hi % ' 141
o' | H
9 CC10F RC_WO
oxn Q fi1y
1x CClIFJ 1HI Qv @6 "Q  TIM1CCR1l]| é
H
8 Reserved - 3D
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BIF

RC_WO0

1x "\Jisll'

TIF

RC_WO0

AH A A %o

> m

'H,p TRGI
[} 6( &

Er 1o

£

Al A TEEXWAL # I

i WA Gy

Ms A4 @

= Z H

oxn an’ 1Tfi U

1X A" AAMEQZ

i WA

™™

U E W

yJ1

COMIF

RC_WO

COM a A %o

fif1 COM’ 1 ¢ E CCxE
T41 E

Al g,

1o

Oxn COM™ 1Tf1 W

1X COMA AMEo® Z

CCxNE

OCxM T

CCA4IF

RC_WO

Q /% 4 AA%

v & CClIF®

CC3IF

RC_WO

Q /% 3 AA%

v & CClIF®

CC2IF

RC_WO

Q /% 2 A A %

v & CClIF®

CC1IF

RC_WO

QO /1% 1A A%

b CCl UJmw

E Q" 6n%

p

WEICMS Y ) E-

oxXnvY Al y

1x TIM1_CNT &6 /b TIM1_CCR1 96& w

6w H y-'.

WA X

i v (v& TIMLCR1| é

1o

TIM1_CCR1 @6 252 TIM1_ARRe b i

@i oH b

b CC1

EQ " TaAlH g+,

TIM1_CCR1 J 0

oxn Q i

U

Q@i o 'H CC1IF J 1T

I m VWA X

TJ 1 E

TJ 1L Hpa OMY W

Q3 A

1 Josd

daE

I
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1I¥ 3Q f1 Xh Q¢ 6T I TIML_CCRI(p ICLi

sd4 A e apE ~)

UIF

RC_WO0

" AA A%

EF47A" TH g 141 E 1o

oxn" A" T+1y

Ix" A" TMéeZzZ EIl &+ ~“AH y* TJ1IX
¢ N TIMI_CR1| &+ @i UDIS=01 E REP_CNT=0 Hrf 1
SAT T (dbT QEi ol o H)Y

¢ Y TIML_CR1| &+ @WiUDIS=0 URS=0I E
TIM1_EGR| &+ @UG=1Hf 1 ~ A’

T( TMCNT A Dp)y

¢ N TIML_CR1| &+ @UDIS=0 URS=01 E CNT
AT . DpHfFi1 " A

T evaxwWAi | &+ (TIML_SMCR)
13.4.6.TIM1* TFf wL E g (TIML_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
- - - -- - - - - W W w \W w w w w
Bit Name R/W Reset Value Function
31:8 Reserved - - 39
Fo T
' T Jd Loz ed A 11 1s 0]
0
7 BG w 0 3
OXNLAY
IXfFi1 A "' T %HMOE=0 BIF=1I YAk M
Zoia AL F1° Z oA A
Fl AT
B T4 LTz d A AT T 1s 0]
6 TG \W 0
0
OxXNLAY
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Bit Name R/W Reset Value Function
1x TIML_SR| éw GETIF=L NAk MZGEa At | f
17 Z oA A
Q /% TLEFLTLTA
* T4 L+ tgso]fo
5 COMG w OXNnULAY
1x E CCPC=11 61 ~ A CcxE CcxNE OCxMHy
FX HEMOW | @& @@
F1°Q /% 4 1
4 CC4G W §
v 0 CCi1Gw
F1°Q /% 3 1
3 CC3G W §
v 0 CCI1Gw
F1Q /% 2 1
2 CC2G W .
v 0 CC1Gw
F1°Q /% 1° T
g* TJ Lutarfed ATQ /%5 T TULY Ts
ofjo
Ox hLAY
1x p CCli f1 AQ /% " TX
1 CcC1G w N cCl Jwm . X
J CClIF=11 NAX MZ@ia At _ £1  ZGsa A
N CCl Jm Y
E @ Q"6Q ¢ TIMLCCRL| &w 1 J
CClIF=11 NAk MZ©Ea At F 1~ Z@ A N
CCLFT 4w Lt J CC1OF=1
Fl1oA T ' T4 L. tso]o
Ox hLAY
Ix A Dp Q"1 Xfi1 ATA T FYX
0 UG w nag Qv O Jomi

VR w) NXpaOMMY®WAIT & DIR=0C i Q)

Q" o XNDR=1 i Q) Q¢ TIM1_ARR
XS]
13.4.7. TIM1 O I\]/H 4 3 L E 3) 1(TIM1_CCMR1)
Address offset:0x18
Reset value:0x0000 0000
Output compare mode:
31 30 | 29 | 28 27 26 25 24 23 22 | 21 | 20 19 18 17 16
ociM[3
Res Res Res Res Res Res Res OC2M[3] Res Res Res Res Res Res Res
]
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- - - - - - RW - - - - - RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OC1F
OC2CE 0C2M[2:0] OC2PE | CO2FE CC2S[1:0] OCI1CE OC1M[2:0] OC1PE . CC1S[1:0]
RW RW | RW | RW RW RW RW RW RW RW | RW | RW RW RW RW RW
N 48c
Bit Name R/W Reset Value Function
31:25 Reserved - - 35
24 OC2M[3] RW 0 OC2M &
23:17 Reserved - - 35
16 OC1M[3] RW 0 OCIM &
15 OC2CE RW 0 . % 2 oA
14:12 OC2M[2:0] RW 000 . % 2wWA O
11 OC2PE RW 0 % 2 /Ei
10 OC2FE RW 0 % 20 A
Q /% 2 O
yhe GIAb £ R/ . 1 3 b @ Oy
00x CC2 Iw Y
01x CC2 w21 IC2T mp TI2i @
o8 CC2S[1:0] RW 00 10x CC2 J o R IC2T mp TILi @
11x CC2 Jw 1 IC21T mp TRCi oA K
TApn AH 3 AH
€' TIM1_SMCR| &+ @TSy 'O
Fx cc2skp W H(TIM1_CCER| & @i CC2E=0)
T 17
% 1]oa
7 OCICE RW 0 0x OCIREF j P ETRF UG ¢
1x fsd ETRF 3 >wWi | OCIREF=0
% 1WA
yhe . vazN OCIREF@LD A1 a OCIREF"
h~ OC1 OCIN@Eé& OCIREFT > W&o &
6:4 OC1M[2:0] RW 00 OCl1 OCIN@E® @ Wn ™22 CCIP CCINPy
0000y , . % | &% TIM1_CCR1/m Qv
TIM1_CNT 8% M OCIREF] A
Ty
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0001y W H J 1w ® @3> W E

QH TIMKCNT @6 n'Q /% | &

1(TIMx_CCR1j a Hi A~ OCI1REF w

0010 X W H A 1w ®> W E
QY TIMKCNT@ & n'Q /% | &

1(TIMx_CCR1j a Hi A" OCI1REF i®H

0011y ~ E TIM1_CCR1=TIM1 CNTHi =  OCI1REF

G W

0100x A" wn ®> W A OCIREFwH

0101x A" w®®d W A OCIREF w

0110x PWM¥A 1k pbi "QHI §

TIM1_CNT<TIM1_CCR1 H 1RO Wi &, W1

®d> Wyt QH fl

TIM1_CNT>TIM1_CCR1 H 1wn 3 W

(OC1REF=0) ¢, ®& Q3 W(OCLIREF=1)

0111x PWM¥A 2k pbi "QHI A

TIM1_CNT<TIM1_CCR1H 1WA @I WI &, ROQ

dWepbi "QHi  f TIML_CNT>TIM1_CCR1H

1ROMI WI & | KA QI W

1000x ! O¢ OPMWA 1-p w QWA | 133 &
o861 s A TetimtrgizNZ t o1 bp
PWMWA 1A ~ "E % 1 Xh pi K* AHWK
O p T QWA SRt er T s 4

A’ TetimtrgigNZ + 91 bp PWMWA 1a ~ 'E

% | Xh3 pi K" AHWKwW® 5 0.
1001x ' O+ OPMWA 2-np w "QWAT 1 3 220
®"61 " 54T A TetimtrgizNZ t o1 bp
PWMWA 24 ~"E % 1« Xh pi K~ AHWK

G)(z)fal,A 5J'IA

33
>

vRN® pi QwAi 13 I

333

AT TEtMgizNZ + o1 hp PWMWA 2a
"E % 1 Xh3 pi K AHWKYROQ.

F 1x f LOCKA. & 3(TIMx_BDTR| & A @ LOCK
y )X h CC1S=00( la ) ygjii Mo
F2x p PWM®A 16 PWMWA 241 EQE% J' @
v dp . % WAAXx, JWAT Q PWMWA H
OCI1REF 2 Wt Qw

F3x &' Ov OPMWA HI QWA |j J AT
QWA .
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% 1 T
0x~ B TIM1_CCR1| &+ g Fic! H 3
TIML_ CCR1| év 1 hA® i Ax
1x Ak TIM1_CCR1]| &+ u& Tt " "HAKk M
| &+ "HA1 TIM1_CCR1 9 O&p~ A" T T
3 OC1PE RW 0 o
H VE | éevwa
F 1x f LOCKA. w 3(TIMx_BDTR| &* A ©LOCK
H )X h CC1S=00( J& ) yit no
F2xkpoi wWAi ! @p’. | éw o
At PWM¥A1 ¢ TLOAj h
% 10 /[E
y1i:1 0 CC M AH 3 ToEe Z
Oxi Q Qv /b CCR1ME& 1 CC1* WHAI o £ A+
TEADB E AvDE VO AOO- HI xg CCl
Gion & HW5AH +« Q
2 OCI1FE RW 0 } ) o
Ix W A EEOE-EAT 8 A1T K% W
t %1 OC W% 2 Wa
B J° R R AW EEOG-> CCl | @aH
A" ®3AH «Q
OCFE GE p J & PWMLd PWM2¥AH Ar
Q /% 1 O
2yh e GIAb £ R/ . 13 Vb @ Oy
00y CC1 Iwo
01x CC1 Jw R IC1T mp TILi @
L0 —— W 00 10x CC1 Jw R IC1T mp TI2i @
11x CC1 4w 1 IC1lT mp TRCi oA K
TApn AH 3 AH
€' TIM1_SMCR| &+ @TSy 'O
Fx ccisk g W H(TIM1_CCER| & @i CCI1E=0)
g7 17
Lo N4 a:
31 30 | 29 28 27 26 25 | 24 | 23 | 22 | 21 | 20 19 18 17 | 16
Res | Res | Res Res Res Res Res | Res | 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] IC1IPSC[1:0] | CC1S[1:0]
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RW | RW | RW | RW | RW | RW | RW | RW [ RW | RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:16 Reserved - - 39
15:12 IF2F RW 0000 VQ 2. L+
11:10 IC2PSC[1:0] RW 00 VQ 2 1w
M /% 2 O
2y h e GiAb g R/, ¢ 3 VbW Oy
00y CC2 Iw
01x CC2 Jw R IC2T mp TI2i ¢
10x CC2 Jw R IC2T mp TILi @
9:8 CC2SJ[1:0] RW 0 )
11x CC2 Jw 1 IC2T mp TRCi  %WA
Kk TApn AYM XY AH
€' TIML_SMCR| &+ @TSy 'O
Fx ccz2sk g W H(TIM1_CCER| &+ @
CC2E=0)t { | ~ @
JQ 1. Lw
yhe Tl @ -~ '3QE.Ls §y 1Q
Eelu A 1T Qvdd
E e NA' T9hfi A | & wy
0000x ) ~ L# 1 @ DTS 1000x ~ ' fSAM-
PLING=fDTS/81 N=6
0001x ~ ' fSAMPLING=fCK_INTI N=2 1001y
" fSAMPLING=fDTS/8I N=8
0010x ~ ' fSAMPLING=fCK_INTI N=4 1010y
' fSAMPLING=fDTS/161 N=5
7:4 IC1F[3:0] RW 0000 B
0011y ' fSAMPLING=fCK_INTI N=8 1011y
' fSAMPLING=fDTS/161 N=6
0100x ~ ' fSAMPLING=fDTS/21 N=6 1100x
' fSAMPLING=fDTS/161 N=8
0101x ~ ' fSAMPLING=fDTS/21 N=81101x ~
' fSAMPLING=fDTS/321 N=5
0110x ~ ' fSAMPLING=fDTS/41 N=6 1110 ~
' fSAMPLING=fDTS/321 N=6
0111x ~ ' fSAMPLING=fDTS/41 N=81111x ~
' fSAMPLING=fDTS/321 N=8
JVQ 1w
3:2 IC1PSC[1:0] RW 00 2yhe ccl =elICIlZ®E ° JQ f
CC1E=0(TIM1_CCER| é® A ., =~ w&uy
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Bit Name R/W Reset Value Function
ooxn - r1 0 E| I mE A -
A KQ
0lx e 2A" T A K'Q U
10x 4A" T A KQ Y
1l1lx 8A" T A KQ
CCIS[10)x Q /% 1 ©
2y h e GIAb ¢ R/ . 13 bW Oy
00x CC1 Iw .y
0lx CC1 JW R IC1IT mp TILi W
10x CC1 J® Rl IC1IT mp TI2i @
1:0 CC1S[1:0] RW 00 .
11x CC1 I 1L IC1T mp TRCi  S%WA
k TApn AH 3 AH
€+ TIMI_SMCR| &+ @TSy 'O
Fx ccisk p W H(TIM1_CCER| & w @i
CC1E=0)¢ T | = @8
1348.TIMLO NN 4+ &L Ep 2(TIML_CCMR2)
Address offset:0x1C
Reset value:0x0000 0000
Output compare mode:
31 30 | 29 | 28 27 26 25 24 23 22 | 21 | 20 19 18 17 16
Res Res Res Res Res Res Res OC4M[3] Res Res Res Res Res Res Res OC3M[3]
- - - - - - RW - - - - RW
15 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
OC4CE OC4M[2:0] OC4PE | CO4FE OC3CE 0C3M[2:0] OC3PE | OC3FE
CC4s[1:0] CC3S[1:0]
IC4F([3:0] IC4PSC[1:0] IC3F[3:0] IC3PSC[1:0]
RW |RW | RW | RW | RwW RW | RW | RwW RW |RW | RW | RW | RwW RW | RW RW
N 440
Bit Name R/W | Reset Value Function
31:25 Reserved - - 39
24 OC4M[3] RwW 0 Y OC4AM @
23:17 Reserved - - 35
16 OC3M[3] RwW 0 Y OC3M w
15 OCACE RW 0 % 4] oA
14:12 OC4M[2:0] RW 000 % 4WA
11 OC4PE RW 0 % 4 A

215/382



PY32F005v° " v G £ g

10 OC4FE RW 0 . % 40 M
Q /% 4 O
yhe WiAb g A/, T3 bW Oy
00x CC4 Iw
01x CC4 Jw 1 IC4T mp Tl4i
98 CC4S[1:0] RW 00 10x CC4 W Rl IC4T mp TI3i ¢
11x CC4 Jwm 3l IC41T mp TRCi oA Kk T
Apn A" 3 a'He' TIMI_SMCRI| &+ @#TS
H O
Fx ccask p W H(TIML_CCER| &  ©ii CC4E=0)¢
T
7 OC3CE RW 0 . % 3 oA
6:4 OC3M[2:0] RW 00 . % 3WA
3 OC3PE RW 0 . % 3 /El
2 OC3FE RW 0 % 30 Al
Q /% 3 0
2yhe GIAb £ /. 13 b @ Oy
00x CC3 Iw
01x CC3 J W Rl IC3T mp TI3i Y
10 CC3S[L0] RW 00 10x CC3 J W R IC3T mp Tl4i ¢
11x CC3 Am 01 IC31 mp TRCi  %¥WAxk T
Ap 1 AH 3 AH
€+ TIM1_SMCR| &+ @TSy 'O
Fx cc3sk p W H(TIM1_CCER| & » @i CC3E=0)¢
T o
o N4 a:
Bit Name R/W Reset Value Function
31:16 Reserved - 391 "m0
15:12 IC4F RW 0000 VQ 4. L
11:10 IC4PSC RW 00 VQ 4 H
Q /% 4 O
2yhe @Abe R/, 13 VG Oy
9:8 cc4s RW 00 00x Cc4 Iw
01x Cc4 Jw® R IC4T mp T4i @
10x CC4 Jw® R IC4T mp TI3i @
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Bit Name R/W Reset Value Function
11x CC4 A 1 IC4T mp TRCi  S%wA
Kk TApQ 7 AY % a'Het' TIM1_SMCR]| &
HEITSY O
Fx cc4sk g W H(TIML_CCER| & w o
CC4E=0)¢ T | " 1§

7:4 IC3F RW 0000 VQ 3. L+

3:2 IC3PSC RW 00 VQ 3 H
Q /% 3 O

2y h e GIAb ¢ R/ . 13 bW Oy

00y CC3 Iw
01x CC3 Jw® 1 IC3T mp TI3i Y
10x CCs3 J W R IC31 mp T4i ¢

1:0 0oC3s RW 00 )
11x CC3 Jw® 1 IC1T mp TRCi  %WA
k TApn AH 3 AH
€+ TIMI_SMCR| &+ @TSy 'O
Fx cc3sk p W H(TIM1_CCER| &+ @
CC3E=0)¢ T ! " W

13.4.9. TIM10O N /&

Address offset:0x20
Reset value:0x0000 0000

aALEgp (TIM1_CCER)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CC4N CC4 CC4 CC3N CC3N CC3 CC3 CC2N CC2N CcC2 CcC2 CC1IN CC1IN CC1 CC1
P Res P E P E P E P E P E P E P E
RW RW RW RW RW RW RW RW RW RwW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:16 Reserved - - 39
15 CC4NP RW 0 Q /% 4 I & v a CCINP @m
14 Reserved - - 39
13 CC4pP RW 0 VQ 4 Il & v & CC1P &
12 CC4E RW 0 VQ 4 Al v & CCIE @ie
11 CC3NP RW 0 Q3N Il & v & CCINP@E®
10 CC3NE RW 0 JVQ 3N At v a CCINE Siio
9 CC3pP RW 0 JVMQ 3 Il & v & CCILP @i
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Bit Name R/W Reset Value Function
8 CC3E RW 0 VMQ 3 Al v & CCIE o
7 CC2NP RW 0 Q2N .6 v a CCINP o
6 CC2NE RW 0 Q21 . /Al v a CCINE So
5 cc2p RW 0 VMQ 2 Il & v & CCLP@in
4 CC2E RW 0 VMQ 2 Al v & CCIE e
VMQ 1N e
0x OCIN 2> W&
1x OCINH Wd®
3 CCINP RW 0
Fx f LOCKA_ (TIMI_BDTRI| &*" A @iLOCKY )
W 3G 2h CC1S=00( Jw ) ygji nm
@
VMQ 1N s
Ox W K OCIN" B . 1+ %OCIN@G . 2 W8
22 MOEI OSSI OSSRi OISl OISINI CCI1E g G
2 CCINE RW 0 6
1x Ak k OCIN3N =~ Mzu _  Adb1 T | >
W8 22 MOEI OSSli OSSRi OISli OISINI CCI1E
y 05O
VQ 1 e
CC1 Iwm X
0x OC1 2> W®d®
1x OC1H> W& @
CC1 J o Y
CCINP/CCIP § "OAWm A G°Q 3N @i TILFPL =
TI2FP1 Gill &
00xj r  fi "rx
L ccp - 0 TIXFPLi "~ ®®e™Q ©ygwWAT A v H @
AWAT Ly
TIXFPLj r” & i WA A v WAL
oxr’ i rX
TIXFPLT -~ ®®e™Q ©ygwWAT A v H @

AWAT P

TIXFPIr & | WA A n WAL

10391 A A J

xjr’ Jer

TIXFPLi "=i ~ ®®e™Q 4w ygwWAi a v

H & AwWAT Cy
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Bit Name R/W Reset Value Function
TIXFPLj r~ & i WA A JjT ZrszAd v
WA i
Fx
LMz . l g @i b TIMx_CR2
| &+ A BICCPCH 41y CClPWh ®Q@YE
®p com’ TA1 HEhT 6
2. f LOCK/ . (TIMX BDTR| &+ A B LOCKY )
3d 20, yji Mo
VQ 1 Al
CC1 I X
Ox L kK OCl1l™ B I+ % OClG , 2 WO 2
MOE OSSI OSSR OIS1 OISIN CCINEy @6
1x Ak k OC13N MZ@ _ Ab1 T W
© % MOE OSSI OSSR OIS1 OISIN CCI1NE
0 CC1E RW 0
y 056
cc1 Jm X
y° h”  Quw @éT ¢ T '"Q U TIMI_CCR1| &
H
oxQ B
1x Q A&
12V | T oEn OC» OCx Nii ¥y
Control bits Output state
MOE | OSSI | OSSR | CcxE | CcxNE OCx output state OCxN output state
.7 B(@uh H® AA) OCx=0, . BUsh HY AA)
0 0 0
OCx_EN=0 OCxN=0, OCxN_EN=0
. . OCXREF + Polarity
. B(@bh H® AA) OCx=0i -
0 0 1 OCXN=OCxREF a &
OCx_EN=0
CCxNP, OCxN_EN=1
OCXREF + Polarity . B@shH® AA)
0 1 0
OCx=OCREF a & CCxP, OCx_EN=1 OCxN=0, OCxN_EN=0
1 X OCREF @i, & not OC-
OCREF + Polarity + dead-time
0 1 1 REFC + Polarity + dead-time
OCx_EN=1
OCxN_EN=1
. B(@wuh H* AA) OCx=CCxP, . B@shH® AA)
1 0 0
OCx_EN=0 OCXxN=CCxNP, OCxN_EN=0
. . OCXxREF+Polarity
. B(@bh H» AA), OCx=CCxP,
1 0 1 OCXN=0OCXREF xor CCxNP,
OCx_EN=1
OCxN_EN=1
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+

H 0t ., Al hw)o
OCxREF+Polarity
1 1 0 > W , OCXxN=CCxNP,
OCx=0OCxREF xor CCxP, OCx_EN=1
OCxN_EN=1

OCREF &#4 ¢ not OC-
OCREF+Polarity + dead-time

1 1 1 REFC + polarity + dead-time
OCx_EN=1
OCN_EN=1
.7 B(@bh H* AA), OCx=CCxP, .7 B(@bh HY AA),
° ° 0 OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
0 0 1 .7 B(@bh HY AA)
0 1 0 a ¢ @i OCx=CCxP, OCx_EN=0, OCXN=CCxNP, OCxN_EN=0
b'H épxd A™NH o 3 OISx/sOISXNXj MZ
0 ! ! OCx= OCxN [@BIJEG)G)D Wi OCx=0ISx= OCxN=0ISxN
° X . BemhHw AAT . BemhHe AAZ
! 0 0 OCx=CCxP, OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
1 0 1 w o Toe | A hRN O WL
1 1 0 a ¢ iy OCx=CCxP, OCx_EN=11 OCxN=CCxNP, OCxN_EN=1
. . . NH épxd A™Nn'H o1 3 OISx/bOISXNXj MZ OCx

> OCxN [@BIJ]G)J_OD Wi OCx=0ISx> OCxN=0ISxN

13.4.10. TIM1 Y g (TIML1_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 | 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 - - 3D
15:0 CNT[15:0] RW 0 LIRS

13.4.11. TIM1 |, 6 (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
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15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
PSC[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 - - 39
AR S
Qv BH ' & CK_CNTZ %7
fCK_PSC/( PSC[15:0]+1)
15:0 PSC[15:0] RW 0 PSCY9™ E" A" Tf1 H RE’ C - N
Sy~ A" TYOL Q¢
TIM_EGR@UGY J0oa& TApw ywAGKi
H Io
13.4.12. TIM1~ LEp (TIM1L_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 RW RW RW RwW RwW RwW RW RW RW RW RwW RwW RW RW | RW
Bit Name R/W Reset Value Function
31:16 Reserved - - 3D
5 0 XS]
15:0 ARR[15:0] RwW FFFF ARRY 9~ N Tvh s L | &+ wid
Es 0 %O M Hi Qv TA
13.4.13. TIM1 Ap L Eg (TIML_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
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Bit Name R/W Reset Value Function
31:8 Reserved - 39
v Q Qr BEd
Ak~ IT91 Pygb T A J% | é&w
A 'egov Qbs¥x |
égve " E | & TyYbe fF1"AAAL, ha
Heor 1 " Aa A
%Kbi Qv REP.CNT ~ O hfi1 A" A T
7:0 REP[7:0] RW 0 Xh QW REP.CNT Ax REP&A D Q¢

2 REPCNTE &g v Q° A’ T URCA I

H ¢ REP & | + % MTIM1RCR| &+ 3
GIABE pi Kv Q" A" TAl HE Ax
YP ' p PWM®AA1 (REP+IMZ " X
K p M ®Ai1 PWM- Q@Q ¢
K pAOMMWWAIT | PWMA- QUEHQ g

13.4.14. TIM1 O N /&

Address offset:0x34
Reset value:0x0000 0000

L Ep 1(TIM1_CCR1)

31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 18 17 | 16
CCR1_H[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
CCR1[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
% 100
N7 wA e PWM_PHS EN=0Z X

CCR1_HR/ @
N7 WA & PWM_PHS_EN=1Z ¥

31:16 | CCRL_H[15:0] | RW 0 CCRIHY O™ A" M WAALT 'QH 2%
1] &+ Bide X4
b* g TIML.CCMR1| é+ (OCIPEy)A " O

: 61 TDA4 VE | v A & _ 1| ERE

AT TALCHL % 6¢ VE Q /% 1
| &+ A
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E'"Q /% | é# Y9~ /b Q" TIMI_CNT %

®O1 Xhp OCLMAj _ 3N
Q1Y% 16
N CC1 I X

CCR1Y 9~ VE "Q /9% 1| é+ wWibe

X4

b* p TIMIL_CCMR1| &% (OCIPEy)a ' O
261 TDA4 VE | ¥ a

15:0 CCR1[15:0] RW 0 e LE®E"A TA1 H % 6¢ VE Q
1% 1| &+ a

E°"Q /% | évwyos” m Qv TIML_CNT % &

61 Xhp OC1v1Ai , 3N

N CC1 Jm Y

CCRLY 9™ " i K Q 1 1eIClle B8 Q
WO

13.4.15.TIM1 6 6 A4 L E g 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

CCR2_H[31:16]

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

CCR2[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

Y% 200
N7 wA e PWM_PHS_EN=0C x
CCR2_ Hf &
N7 @A e PWM_PHS_EN=1Z X
CCR2 HY 9™ A" M WAADiT "QH 3% 2|

31:16 CCR2_H[15:0] RW 0 8w S e Y

b' g TIMIL_CCMR2| &+ (OC2PEy )a' O
61 TDJAd VE | EHa &t 1 EQET AT

A\Y

Al HL % 6¢ VE Q /% 2] éwoa
E'"'Q /% | évyos” m Qv TIML CNT % ©&
61 Xhp OCM1A&i | 3N
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Q% 260

\ cc2 1w X

CCR2Y 9~ BVE "Q /% 2| &+ @ide

X4

b' p TIML_CCMR2| &+ (OC2PEy)aA " O

61 TDJ4 VE | &+ a

15:0 CCR2[15:0] RW 0 e I EQETA TAl Hl % 6¢ VE Q
/% 2| &+ A

E'"Q /% | ényos” m Qv TIML_CNT % &

&1 Xhp OCME| 3N

\ cc2 Jw X

CCR2Y 9~ + i K 2Q 2 TelC2e 18 Q
Le)

13.4.16.TIM1 8 N4 L E§ 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

CCR3_H[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

CCR3[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

¥% 300
N7 A e PWM_PHS_EN=0C X
CCR3_Hf ®
N7 wA e PWM_PHS_EN=1Z X
CCR3_HY 9" A" M ®WAADi "QH 3% 3|
ér wbe 67

3116 CCR3_H[15.0] RW 0 b' p TIML_CCMR2| &+ (OC3PEH )a ' 'O

61 TDA VE | &+ oA

e 1 EQETA TA1 HI % 6¢ VE Q
1% 3] &+ A

E'"'Q /% | évyos” m Qv TIML CNT % ©&
61 Xhp OCMAE| 3N

224/382



PY32F005v " v & ¢ g

Q /% 366
% CC3 J X
CCR3Y 9~ BVE "Q /% 3| &+ @ibe
SX4
b' p TIML_CCMR3| &+ (OC3PEy)A " O
01 TDJ4 VE | &+ A
15:0 CCR3[15:0] RW 0 e I EQETA TAl Hl % 6¢ VE Q
/% 3| &+ A
E'"Q /% | &% y9~ /b Q0 TIML CNT % @&
61 Xhp OCHY &j 3N
N CC3 JwR X
CCR3Y9™ +i & 3Q 3 T1elIC3e & Q
LR S)
13.4.17.TIM1 0 0 &8 L E 5 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 RW RW RW RwW RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:16 Reserved - - 39
Q% AwS
\ cc4 1w X
CCR4AY 9~ VE "Q /% 4| én Wibe
SX4
b p TIMLCCMR4| &+ (OC4PEH)a ' O
01 TDJ4 VE | &+ A
15:0 CCRA4[15:0] RW 0 e I EQETA TAl Hl % 6¢ VE Q
1% 41 &+ A
E'"Q /% | énvyos” m Qv TIML CNT % &
61 Xhp OCH Ai 3N
\ CCc4 Iwm Y
CCRAY 9™ +i K 'Q 4 T1elCa4le & Q
=)
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13.4.18. TIM1

Address offset:0x44
Reset value:0x0000 0000

u, Wl Eg (TIM1_BDTR)

31 30 | 29 | 28 27 26 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
MOE | AOE | BKP | BKE | OSSR | OSSI | LOCK[1:0] DTG[7:0]
RW | RW | RW | RW | RW | RW | RW | RW [ RW | RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:16 Reserved - - 35
/il
fi VO Y 7at JOo i QAOEY b8
i1+ 1 J0&s LI L ExkM Jw | @®
o
15 MOE RW 0
0x~ B OC= OCN GA wM Touy
Ix b J° 7 z@iE ye TIML_CCER| &+ b
CcxE CcxNEy 1, Ak OC»
OCN
5 0 /Et
0x MOEE { T4 1p
1x MOET T4 1&dpi A"A Ts 0J 1leb
14 AOE RW 0 B
VN @
Fx A LOCKA_ (TIM1_BDTR| &+ A @LOCKY )
R, yji No
Bl &
0x JHI WR QY
13 BKP RW 0 1x V IWRQ
Fx /A LOCKA_ (TIM1_BDTR| &+ A @iLOCKY )
mll, Hj1 N
1T A
ox B e BRK3 BRK_ACTHZ y
12 BKE RW 0 1x Ak e BRK3 BRK_ACTHC
Fx A LOCKA_ (TIM1_BDTR| & A @iLOCKY )
R, yji No
wAipn T6BH O
11 OSSR RW 0 y 7272 E MOE=1h wml . H =&l 1983
hH" Aj &p OSSRy
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Bit Name R/W Reset Value Function
va OCIOCNAE! @ 4 " e'Q /% /A& | én
(TIM1_CCER)
Ox ERH*j TAHi = B OC/IOCN . & OC/OCN /£
i, 3N=0Cy
1x ERH# j TAHt f CcxE=1& CcxNE=11 Ak
OC/IOCN . X . 1O W
OC/OCN A& . 3N =1
Fx A LOCKA . (TIMI_BDTR| &+ A @iLOCKY )
20, Hgji No
M ®wAipw T6BH O
y 122 E MOE=0h W . H
via OCIOCNAE! @ 4 " e'Q /% /Al én
(TIM1_CCER)
Ox ERH*j TAHI =~ B OC/IOCN . & OC/OCN &£
10 0ssl RW 0 i . 3N=0Cy
Ix E h H*j T AH fi CcxE=14
CcxNE=1l OC/OCN X . T M 2 W
OC/OCN A&l . 3N =1
Fx /A LOCKA . (TIM1_BDTR| &+ A @iLOCKY )
K20, Hji No
h
HW B T awé’ 37
00x hw 11 éwvn’ 37y
01x h4. 4 j i  JVTIML_BDTRI &+ G
DTG/BKE/BKP/AOEY  TIM1_CR2| &+ @&
OISX/OISXN Y U
10 h4a, 2071 ha, 1aRyt G
"CCléye f w CCxSH W . |
9:8 LOCK[1:0] RW 00 .
TIM1_CCER| &+ 1 CCxP/CCxNPy L @3
OSSR/OSSI Y Y
11y h4, 30 ji° 3 ha, 2aRy1 G
"JVCCi ye A R CCxSH W . |
TIM1_CCMRx| & * G OCXM/OCXPEY Z
Fxpvreyger BT KLOCKy1 i 2
TIML BDTR| évw 1, Tk, J°
6 H U
™R AT H A
7:0 DTG[7:0] RW 0000 0000 Pyhe a3 . e @W™N'YAH 3 DT
“TYAH X
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Bit

Name

R/IW

Reset Value

Function

DTG[7:5]=0xx => DT=DTG[7:0] O Tdtgi Tdtg = TDTSy
DTG[7:5]=10x => DT=(64+DTG[5:0]) O Tdtgi Tdtg = 2
O TDTSY

DTG[7:5]=110 => DT=(32+DTG[4:0]) O Tdigi Tdtg =8
O TDTSY

DTG[7:5]=111 => DT=(32+DTG[4:0]) O Tdtgi Tdtg = 16
O TDTSY

ax X TDTS =125ns(8MHZ) | T G™N'H )

0 15875nsi X\¢ H m 125nsy

16us’ 31750nst Y ¢ H s 250nsy

32us’ 63ust N? H w lusy

64us’ 126ust X ¢ H = 2usy

Fx i LOCK4_ (TIM1_BDTR| & A @LOCKH )
w1 243, Ryji nm

®

13.4.19.TIM1 d "HL E g a TIM1_TISELP

Address offset: 0x5C

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. Res. Res. Res. TI4SEL[3:0] Res. | Res. Res. Res. TI3SEL[3:0]
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. TI2SEL[3:0] Res. Res. Res. Res. TI1SEL[3:0]
RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:28 Reserved - - 35
T4 3 0.
0000x TIM1_CH4
27:24 TIASEL RW 0 0001x COMP1_OUT
0010x COMP2_OUT
THYx 39
23:20 Reserved - - 35
TI3 3 .
19:16 TISSEL RW 0 0000x TIM1_CH3
0001x COMP1_OUT
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00105 COMP2_OUT

THX 3

15:12 Reserved

39

11:8 TI2SEL

T2 = O.

0000y TIM1_CH2
RW 0 0001x COMP1_OUT
0010x COMP2_OUT

THX 3

7:4 Reserved

39

3.0 TIISEL

TiL = O.

0000y TIM1_CH1
RW 0 0001y COMP1_OUT
0010x COMP2_OUT

THx 39

13.4.20. TIM1/ ¢

Address offset: 0x60
Reset value:0x0000 0001

L Ep 1la TIM1_AF1p

31 | 30 | 29 | 28 27 26 25 24 | 23 | 22 | 21 20 19 18 17 16
Re Re Re Re Re Re Re Re PWM_PHS_
Res. Res. Res. INTR_SEL ETRSEL[3:2]
S. S. S. S. S S S S EN
- - - - - - - - - - RW RW | RW RW RW
15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
ETR- Re | Re | BKCMP | BKCMP | BKIN | Re | Re | Re | Re Re | BKCMP | BKCMP | BKIN
SEL[1:0] S. S. 2P 1P P S. S. S. S. Res: S 2E 1E E
RW | RW | - RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:21 Reserved - - 39
PWMN’™ /i
ox H
20 PWM_PHS EN RW 0
1x A
FxXkpa™ M wWAA y! U
AaA O
19:18 INTR_SEL RW 0 oo:LsSal aAA
01:LSA A
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10:L A A
11:3 9

Fxxkpa™ M wAa y! U

17:14

ETRSEL

RW

v A O "Og etr_in source selectiong
y41i: OETR 390

0000x TIM1_ETR

0001y COMP1_OUT

0010x COMP2_OUT

0011x ADC_AWD_OUT

0100x LSE_CSS_OUT

0101x 3 ®

0110x 3 ®

0111x 3 ®

TEX 3D

Fx A LOCKA_ (TIMx BDTR| &% A @ LOCKY )

Jwml ., gji No

13:12

Reserved

39

11

BKCMP2P

RW

brk_cmp2 =l &
H Obrkcmp2 Bl 61 0 mwmBKPI 6yga H U
Ox brk cmp2 =l &)~ & BKP=OHH®®1 BKP=1H
AYAY4
1x brk cmp2 Ul &° &€ BKP=O'H &@! BKP=1HH
LY
Fx f LOCKA ., (TIMx_BDTRI| &* A B&LOCKY )

Jwml ., gji No

10

BKCMP1P

RW

brk_cmpl <=l &
y Obrk cmpl 3l &1 0 mBKPI &ya H J
0x brk_cmpl =l &) & BKP=OHH®®1 BKP=1H
AYAY4
1x brk cmpl Ul & € BKP=O'H &@®! BKP=1HH
ST
Fx / LOCKA . (TIMx_BDTRI| &* A B LOCKY )

Jwml ., yji No

BKINP

RW

BKIN =l &
H OBKIN Il 6@ 11110 mBKPI &6yaH
A
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Ox BKIN =l ] & BKP=OHH®®I BKP=1H &
®
1x BKIN Il &° & BKP=OH & @1 BKP=1HH®&
®
Fx A LOCKA_ (TIMx BDTR| &% A @ LOCKY )
Jwml ., ygji No
8:3 Reserved - - 39
brk_cmp2 VA&t
TR T3 JHAET brk_cmp2 brk_cmp2 JmTE
0 a A LV
2 BKCMP2E RW 0 Ox brk_cmp2 3JK
1x brk_cmp2 VAK
Fx A LOCKA_ (TIMx BDTR| &% A @ LOCKY )
Jwli, yji No
brk_cmpl VA&
g 7402 JVHAT brk_cmpl brk_cmpl UmTE
0 a Awm U
1 BKCMP1E RW 0 0x brk_cmpl K
1x brk_cmpl VAK
Fx A LOCKA_ (TIMx BDTR| &% A @ LOCKY )
Jwml ., gji No
BKIN U/
TR ¥, JHAT BKINGR 171§ BKIN JmULE
o & Aw gy
0 BKINE RW 1 Ox BKIN K
1x BKIN VAK
Fx A LOCKA_ (TIMx BDTR| &% A @ LOCKY )
Jwml ., gji No
13.4.21. TIM1! ¥ LEp 1o TIM1_AF2RB
Address offset: 0x64
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. OCRSEL[2:0]
RW | RwW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res.
Bit Name R/W Reset Value Function
31:19 Reserved - - 3D

OCREF# y ¢ O
y 4732 "Oocref_clr 0
000x COMP1_OUT
18:16 OCRSEL RwW 0 001x COMP2_OUT
TEX 309
FX A LOCKA_ (TIMx_BDTR| &* A G LOCKH )

i, yji No

15:0 Reserved - - 30
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14. v HQp (TIM13/TIM14)

14.1. TIM13/TIM14 1 K

ThHH 1 AY ° v DBI16Hs O Q4 _ &
E 122 MLTiryod vz NG oy ( VQ Ydari1 . Le( . % = PWM)
Ar hH+ ° w3 RCCH { # ° wit’ y=sLléveQl a@ap” AT Y 7~ A N

14.2. TIM13/TIM14 = 9

A 16ys v b Q«
A 164! AY( @hHA®) © w1 Qv«H ' @  J'Qw 1K 655368 Gy Y QO
A 1A A I Ay

[ VQ

i -

- =

[ PWM e 1M WAC
A bi’" TA1 HF1 AA

[ "Ax Qubio, 1 @ Dp(  T)
| JVQ
| . B
Internal clockCKINT) | Trigger
| Controller Enable
counter
U auto-reload register
—>» Ul
Stop clearll /L\J/v >
CKPSC [ |CKCNT -
———> PSC prescale > +/- CNT counter
al oy @ Cll
T TR A e -
Input filter & ICLPS capture’comp | OQREF Output oca
TIMX CH. > (N p P p
CCH[ ] edge selector prescaler ”| arelregister "l control
TIMY CH
Noté
Preload registerstransferred to active
REG - .
Registers on U event according to
control bit
—>» Event
—¥ Interrupt

g, 14-1 TIM13/TIM14" _1 g,
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14.3.

14.3.1.

> >» >

TIM13/TIM14 2 A Y

Q4 c bl

AV AY hCHY ©E3 ‘T AV®s L GE16 b i QWL QM GEH A
W@’

TVe " Qe s 0 | én= " | évi1 o0& Q¢  HO @HA
HI D FYOUX

"QH | &+ g TIMX_CNTC

| &+ g TIMxX_PSCC

5 0 | &+ & TIMX_ARRZ
5 0O | én i X wH T da s O | 6+ N | &+ i Qp
TIMx CR1| &% A 88 0 /Al y e ARPEZ G J | | én @ink ~ &p Yetk G
“A' T UEVHe ~ &D| é&# E Q" i o, XE TIMXCR1| é+ A B8 UDISH % 0

Hiofd A T "A 71O @' TFd

Qo+ W@H , CKCNT LI kE 4~ QW TIMX CRL| é+ A @ Qv &l g
€ CENZ Hi CK_CNT¢ ®®

FYi g J° TIMX CR| &+ BCENy©® AH « Qa1 Qi AD Q

Y X
Wl @N QY BIH "Y1 6553668 Gy Y& ET 922 Aep TIMXx PSC| éw
ATEC 16| éw i ©E16y Q¢ +m Al | e VeOA w1 ETf 2 H ow A

U WBly "QpT KT AT T I H T

-

iGN, TR QY HI TG w v QoieD

ok mbc Uiy

CEN

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register F7 ) Fe(FoYFA(FB(FG 00 X 01 X 02 X 03

Update event(UEV) 7

Prescaler control register 0 >'>< 1

Write a new value in TIM 1_P5é

Prescaler buffer 0 >< 1

Prescaler counter 0 ﬂnﬂﬂﬂﬂﬂ

g 142 E ° w@vQx 1w 2H 'QusEH2 g,
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> >

ok psc Jutuviuduuduyyl
CEN |
Timer clock = CK_CNT H ﬂ
Counter register F7 X F8 @@EO 00 01 >C
Update event(UEV) 7
Prescaler control register 0 < 3
Write a new value in TIM 1_PS€
Prescaler buffer 0 >< 3
Prescaler counter 0 ﬂaﬂﬂﬂ

g 148 E ° wobivQk 1w 4HL QwBHZ g,

® g %4@{

QR"K 0 Q s 0 e TIMX ARR| 661+ cwxk 0 AAD Qi Xfi1 A Q
Ho 'T
%A "Qo. Hi f1 A T p TIMXEGRI| &+ A ( TAA) JUGHD ~ 1 @F |
ATA T

J TIMXCRL| éw aB@UDISHI ' @ B A 1y ~ O @ dpb | &n A’
AGH A&D| &+ puDiSy | e Ut NjfF1 A T t b%t HT Qw afx 0

ADraH ° w@ QO Joy v @QOj w) %1 b J” TIMI4CRL| &+
ABIURSH( O A d)N JUGYNfi1 A" A TUEVIH 7] 1 UF%O (| f 1

AA)Y Tw dpQ wWAi | Q" Hi aHf1 " A>Q AA
EAl A” A THI A@oE &+ “Al., T2 H®QURSH) J~ A%O0y (TIMX_SRI|
ér ABIUIFY )
s 0 D] e Al | &+ @8 (TIMX_ARR)
WA N U | &+ I8 (TIMx_PSC| &+ @iy k )
GieeY T "7 " Apja ' i@ Qv mi E TIMx_ARR=0X36.

CNT_EN ‘

Timer dlock = CK_CNT vy yyl
Counter register 31 323334/ 35/ 36/ 00/ 01} 02)03) 04 05/ 06 07)
Counter overflow H

Update event(UEV) B

Update interrupt flag(UIF) ‘

g 14 Qv Hzgi g H ° +Dw1
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ox_psc QRS RN RRRNRANRR RN
CNT_EN |

Timer clock = CK_CNT o T T T T T
Counter register 0034 (0035 X 0036/0000 X 0001) 0002
Counter overflow | ]

Update event(UEV) ﬂ

Update interrupt flag(UIF) \

g 145 Qv HzZgli g H ° +Dm?2

oK_PsC L UL U

CNT_EN ‘
Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register 0035 0036 0000 0001
Counter overflow 7
Update event(UEV) [
Update interrupt flag(UIF) ‘
g 146 Q" Hzgt ] H ° +Dw4
oK_PSC U UUuuuuy

CNT_EN ‘

Timer clock = CK_CNT ] [ [
Counter register 1F 20
[
[
—

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

g 147 Q" HZgti g H ° +Dm®N
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oK_Pse oy uuyyn

CNT_EN

Timer clock = CK_CNT

vty uyyuu gl

Counter register

31 )(32)39)(33) 35/ 38/ 09 010203040508/ 07
1
I

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

Auto-reload preload register FF 36

Write a new value in Tlld ARR

g 148 Qv H2zgt EARPE=HEF A’ T( Tl Mx _A®R 3)

cK_psc Uyl

CNT_EN

Timer clock = CK_CNT

Jyurtuyugubuyyl
Fo_(i(72)(F3(F4(Fs(00 010203 04( 050607
[
1
|

Counter register

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

Auto-reload preload register

F5 36

5 X 36

Pal

Auto-reload shadow register

Write a new value in TIMx_ARR

g 149 Q" Hzgt E ARPE=HBE" A’ 7( = TI Mx_ARR)

1432.Q |

Q" @H + 55 H & CKINT{ wé& TIMx_CR1l
i h i  ye ~ UGH sol vz Ef
H ob’ #@é&H

€ " BICENY = TIM14_EGR| & * @IUG
TEWHC i J CENywm Lt
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oK _pse Juugurrtuugy gy

CEN=CNT_EN |

UG

CNT_INIT ]

counter cook=ck_ent=ckese | || [[LTLTTLTL LT LT L
Counter register 31 @@@ @m@@@@@@

g 140  WAIT @ > 1 H t D 1
14.3.3.0 N /&
Yo AQ /% Thl” AQ /% | énw (Y9 &Dl &N yo'Q @ ¥ ° (QE-~

L & 4 7 > ‘ H)|:

|

Intput stage ! APB bus 1
| | Output stage

! l

: | APB interface | |

Read CCR{ : | I

read_in_progrgss |

Read CCR | |

|

]

Caplure_tr!lnsfe r

register

<

output mode
+ Cago]
comlnare_transfer

OCIPE
re shadow | | ‘ OCIPE | TIM14_ CCMR
I

|Comparator (from time bas@

|

|

|

' I rviacemg oam | [ capr | [ cae |
I_ —_—_———_— e — = M ! TIMIACCFR
|

|

r

|

|

|

| ICH3:0] TIML4 CCER CaP/Canp)
|

|

|

Divider
11/2/14/8
A A

TIM14_CCMR

[ cag1i0 [ icpso) | [ caE]

L. __ TMGCOMR  TMA4CCER ]
g 141171 MIG /% 9
VM ZETix VIV T XFl1 A-Lo@NTxF o1 AVI G O 4 s
Twey AZN(TXFPX) E! QAWK WAL v @8 W AGGARQ i 3N ‘
VQ | &+ (IexPS)
o F1 AA Lée ©OOCAwWI T @ v hod | 3N@E &
Q% We' A | v > ABDI &% 4& Yk 'HA | &w
PO WAT 1 Q A1 pé&DI &wi 1t awse | &+ A
D% WAT | gnw@igk v ~ &D| &%AlLtaBD| &n By ks Qv %
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14.3.4.

A

A

> >

> >» >» >» >

14.3.5.

14.3.6.

o N4 &

R VQ WAIT 1L Esd Iex 3N oz@E -0 Qe EE 6 € Q /% | éw
€ TIMX CCRIZ A E™Q ' 1Al Hi & Z®BCexIF%0e TIMX SRl 6% 41 b Q
TAL Hl CexIF%OTJdm 1 @y ¢ 'Q %0 CcxOFe TIMx_ SRl €% 4 1 °~ CcxIF!
| Cxfi & nédawmQ Q0O | CoxIF ° CexOF=0'! ]| CcxOF
Qi @D " bMp TIL Vo "~-HQ QB8 TIMx CCRL1| éH A1 ¢ bix
"0 @ ., M x TIMXx_CCR1o0 i Tl 1 A@° JTIMXx_CCMR1| &+ a @i CC1S=01I
E CC1Sj w 00 Hi A 1 Xh TIMX_CCR1| € " wmE
P 0 3 NG e J Ve bl mA BKYyeo U Tix HL Ve Lwi gl
TIMXx_CCMRx| &4+ A GilexFy Z 3 V3INpwr 5A5 H v QEH 5HO1 6Co
JeLlnmky 2 5AH v Q + %1 6C!' (@fDTS ') A ~ 81 T. p T
i K" T -~wpitaWTIMxCCMRL| &% a " 3 ICIF=0011.
'OTIL  ©WEO@ Q -1 p TIMKCCER| &% A" JCCIP=0e i "~ & > CCINP=0
J 3 " p AxDALECUQQ Al p¥ AGQED W QHT 1+ %
Ho 7 Be  TIMx_CCMR1| & v 18 IC1PS=00C
4 TIMx_ CCER| é+ BICCIE=Li 61 'Q Q8 Q | é+ A
b l J TIMXx_DIER| é+ A BCCIEY 61 = WA A 0
Eanl A J°Q Hy
Fl OQEDW QHI Qf @6 e  TIMx_CCR1| éw
CC1IF %0 JeaRA%0OL Enie N2A AQ Hi & ccuF | 1 ccioFrd
1 1.
b J4° CCIEyi!_, hfi1 AAA 0

w I naAo, 14 p . aAAo, %0 1 nQQ Tw db p . AAo, %
Oec=> nQQe ' Trfi1@WaAo, 33U

Fx vQ aA of T Jp TIMXEGRA Z@ECCxGyYTl f 1

an _ +a

R WAi & TIMX_ CCMRx| é# A CCxShits=00{ i | , % 3Neg OCXREF=>" Z @ OCx{
f2701" 7TIwm@@anN® 61 &) © 2 | % | énws> Qv WK J°
TIMX CCMRx | &+ A~ Z @& OCxM=101t o! A~ | % 3N g OCXREF/OCX{ m®d® "
OCXREF A Jw D> We OCXREFDJUA® D>W&O®I1 2 HOCxé CCxPIl &y r G

On

=]

&
@b x CCxP=0(0Cx > W®d®) ., OCx AJw d2W
1 TIMXx_CCMRx| &+ a @OCxM=1001 ' A J OCXREF3 N mH

WAT 1 p TIMX_CCRx&DI| &+ > "Qwe @E% Kt p 17 Z28%0Ch W@ N

hpi O | % WA Ak

% 1iTrri° A _ Léiraa"y aNh@@H T4 H
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E Q" m'Q /% | énwimigk aH . % TAYbi "HAY

A N . % WA (TIMX_ CCMRx| &+ a @OCxMy)> . Il & (TIMX_CCER| &+ A @iCCxPy)
hewo . Mz@wAdi p% w Hi . Ad' @3 YE@E W(OCxM=000) Jé
®®I W(OCxM=001) 1 8&1n @ WOCXxM=010)a © (OCxM=011)

A JAAT S| &+ %Oy (TIMX_SR| &+ A @BiCexIFY )

A N J°7 Zzwian AR (TIMX DIER| &% A GECeXIEg ) ., F1  AAA

TIMx_CCMRx A @ OCXPEY "OTIMX_CCRx| &+ { ¢ 1 -
P . % WAIi 1~ A’ T UEVM OCXREF= OCx =@®ee apdy! @ Qn Oai
A QQ . % WwWA@Eoi wWAI ) 1r . Abi° €% YOI =& OPM

Write B201h in the CER register

TIMXx CNT 0039 X 003A X 00B

TIMx CCR 003A

OQREFOQ
\ /

Match detected on CAR
interrupt generated if enabled

= -

g 1412 | % WA\ oc1

143.7.4 kW T a PWMB ¢ &

T Ky ~ #wA! @fr1 A' TIMXARR| &% h ' * TIMX CCRx| &+ h1 VM 90
3N
p TIMX CCMRx| &+ A B OCxMy "~ Jfi 1 EPWMWA 17 A1 EIPWMWA 22 1 T 27 A
s J Y%A OCx . £ PWM o J TIMX_CCMRx| &+ OCxPEy @ A&l Z G

| 8w o J TIMX CR1| é% ABIARPE e pbi "QA4aaOMMWAAT Al s
0 (O | &+
KEAT AT A’ T GHS I | v el e 8Dl &vi1t %p Q" AD Qe 1
0 J TIMx_EGR| &+ A GUGH[  Dp AQGE] &
oCx @il ¢! @ Tp TIMX CCER| &% A @iCCxPy J1 E!' @ Jw d2WOHQ&aH
DW&O® TIMx CCER| &% A CcxEyi  OCx . Al

p PWMWWAes WA 140WA 221 TIMX._CNT= TIMX CCRxD4 g % 1@ hiedyT
TIMXx_CNT v TIMx_CCRXx
hHYkE Q+Tbi "™QHETZ2f1 ~M WA PWM

PWM %I 44

i T A PWMWA 1@ieD E TIMx_CNT<TIMX_CCRx Hi PWMv G 3N OCXREF® 1| ¢

®wH b' TIMx CCRxa % 6225 0 & (TIMX_ARR)l . OCXREF3'Y®O61b' %
6w 0l , OCXREF3'YmO6 00

240/382



PY32F005v " v & ¢ g

i g TIMK ARR=8'H - M ®PWM Lé ha

Counter register: nﬂna ?@@C
OCXREF 7—‘ [7

CCRx=4
CCxIF

OCXREF
CCRx=8
CCxIF

OCXREF
CCRx>8
CCxIF

OCXREF g
CCRx=0
CCxIF

g 1413 -M WPWMLE( ARR=8)

14.38.HQp W,

A® TIMxhHy g ~ 1 1s2hHeag d 1 E ARHe Iz 3%WAHILE QMDA
372 x WA @h He @81 Qn vy ko yBAaOEH M'HA

14.3.9. 4 a

MO+y BZ 1 i "Q DBG¥e A DBG _TIMx STOP @ 41 TIMx Q4 & a /

14.4. TIM13/TIM14 L E g

14.4.1. TIM13/TIM14G L E§ 1 (TIMx_CR1)(x=13/14)

Address offset:0x00
Reset value:0x0000 0000

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res CKDI[1:0] | ARPE Res Res Res URS | UDIS | CEN
- - - - - - RW RW - - - RW RW RW
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Bit

Name

R/W

Reset Value

Function

31:10

Reserved

39

9:8

CKD[1:0]

RW

00

H ° + Dt 2yhephH+H
AT G T OH e G %ee

00x tDTS =tCK_INT

01x tDTS =2 xtCK_INT

10x tDTS =4 x tCK_INT

11x 391§ A A J

(CK_INT) ' 1

ARPE

RW

5 U Bl H

0x TIM14_ARR]| &

LI}
&
>

1x TIM14_ARR]| éw VAT H

6:3

Reserved

301 ’ W 0

URS

RW

“A 09
T y 'OUEV' T &
Oxb" B 1 "AAA 91,1 vy
"AAA 9

T QWwo, [i o

T J UGH

[y
>
O
T
-~
:
b
>
>
(3]
m
1]

Q" o, fi of

uDIS

RW

T ye | BUEV' T G 4
Ox 61 UEV " A(UEV) 1T'1 vy
T "Qro, fio
) J UGy
A&y e

1x" BUEV j f£1 " A’ T1 &D]| &+

(ARR,PSC,CCRx)3 'Y E C 6
b 17 UGHAaKWAI A, "
QH E) ‘ H
A Dp

TFAX

CEN

RW

bl QH

vx B Q-

Ex Ak Qe

Fxp 1 47 CENyoir v H
WA e T TA AWAl @s LS

B

i WA= A
T J CEN

14.4.2. TIM13/TIMI4AHA AL Ep (TIMx_DIER) (x=13/14)

Address offset:0x0C
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Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | CClIE | UIE
- - - - - - - - - - - - - RW RW
Bit Name R/W Reset Value Function
31:2 Reserved - - 39
CClLEx B Q /% 1aA
1 CC1IE RW 0 ox" BQ /% 1aA
Ix Bl Q /% 1aA
UEX 51 " Aa A
0 UIE RW 0 ox B AAA
Ix 61 " AAA
14.4.3. TIM13/TIM14- L E g (TIMX_SR) (x=13/14)
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_
- - - - - - - - RC_WO0 - - -
wo
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res CC10F Res Res Res Res Res Res Res | CCLlIF UIF
- - - - - - - - RC_W | RC_
B RC_WO0 -
0 wo
Bit Name R/W Reset Value Function
31:21 Reserved - - 39
i -Q 1%0
K E- Z o8 Jw VQ Hh* i - A'Q
TL % ' 141 E 1 |yvoya
20 IC1IF RC_WO 0
- TIMx_CCR1 | ¥ oy
oxn *Q f1 y
Ix a1 i ~7Q T
19:17 Reserved - - 39
16 IC1IR RC_WO 0 i " 1%0
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Bit Name R/W Reset Value Function
Kk B Z 08 Jw 3Q Hh' i "~ AQ
TU % '+ 141 E 1 ]yoya
TIMx_CCR1 ] ¥ Oy
oxn ¢¥Q 41y
Ixadi "="Q " 1
M /% 1 Q %
K B Z @i Ik VQ Hi % ' 1.
1 "o | H
9 CC10F RC_WO0 0
oxn Q fi1y
1k CCLIFJ 1HI Q+@dTJ4 Q
TIM14_CCR1| é+
8:2 Reserved - - 39
Q /% 1 AA%
BQ CCl 1k , 440
E Q" 6% 6w ¢ AH v QH g+ 714
ueg tjo
oxXnvY Al y
1x TIM14_CNT @6 rb TIM14_CCR1 Gi6 w
1 CC1IF RC_WO0 0 ]
BQ CCl 1k d* 4o
E'Q ' TA4H g 141K+ 1 Jod
TIM14_CCR1 J 0
oxn JQ f1 y
1Ix J'Q f41 Xh Qu 6T 3 TIMI4_CCRIL(p
ICli s 4" mA I ¢ a@ )
“AAA% LEf1 A TH g*. T4 1 E+
Tlo
oxXn~" A" TF1 Y
IX" A TMEéez El &% “AH g, TJ
0 UIF RC_WO0 0 1x
T N TIMx_CR1| &+ GEUDIS=01 F1 ~ A’ Ti oy
T N TIMx_CR1| &+ @UDIS=0 URS=01 E
TIMx_EGR| &+ @iUG=1Hf 1 ~ A’
T( TMCNT A Dp)y

14.4.4. TIM13/TIM14 * T F wlL E g (TIMx_EGR) (x=13/14)

Address offset:0x14
Reset value:0x0000 0000

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 ® 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res Res Res Res Res CC1G uG
Bit Name R/W Reset Value Function
31:2 Reserved - - 39
F1°Q /9% 1" 171 g TJ4Lrze1 ATQ
% " 11+ gso]fo
OX NLAY
ix p CClLi f1 AQ /9% TX
0 CCl 1™ , o
1 CC1G w 0 4 CCLIF=Li NAk MZ@ia At £1° Z G A
0
0 CCl 1m do
E @ Q" 6'Q ¢ TIMI4_CCRL| &+ 1 J
CClIF=1i NAk MZ©a At _ F1  ZGa A 9
N CCUFT 4w 11 J CC10OF=1
FA4TA T1 g T4l tso]o
Ox hLAY
0 UG w 0
Ix A Dp Qi1 Xfi1 Al éwm AT}
Y woQr O ot D)
14.45. TIM13/TIM14 O N/® 4 a L E 6 1(TIMx_CCMR1) (x=13/14)
Address offset:0x18
Reset value:0x0000 0000
N 4a:
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | 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 OC1M[2:0] OC1PE Res CC1SJ[1:0]
- - - - - - - - - RW | RW | RW RW - RW | RW
Bit Name R/W Reset Value Function
317 Reserved - - 39
6:4 OC1M[2:0] RW 00 % 1WA
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Bit

Name

R/IW

Reset Value

Function

yhe . va3zN OCIREF® A1 & OCIREF
" h” OCl OCIN@®  OCI1REF
T 2W&OHQI & OC1 OCIN@E®M @G Wn ™2
CC1P CCINPy
000y , . % | &+ TIM1_CCR1/m Q-
TIMx_CNT ©% M OCIREFj A
Ty
001 X W H J 1w ® > W E
QH TIMKCNTE 6 Q[ % | &
1(TIMx_CCR1j 2 Hi A~ OCI1REF
010 X W H J 1w @3> W E

v
I

Q*+ TIMXCNT @O nQ /% |
1(TIMx_CCR1j 2 Hi A" OCIREFwH
011x ~ E TIMX_CCR1=TIMx_CNT Hit ~
OCI1REF @ W

[
o
o

>
>
]

=
€
v
<
>

OC1REF % H

[E=Y
o
[y

>
>
X
&
€
1Y)
=
>

OC1REF 1%
110x PWMWA 1k
pPi  QHI f TIMX_CNT<TIMx_CCR1H 1w
GEIWL e, w0 ®> Wy b Q
H i TIMXx_CNT>TIMx_CCR1 H 1w N
® > W(OCIREF=0) ¢ , W& @3 W(OCIREF=1)
111x PWM¥A 2
fi TIMXx_CNT<TIMx_CCR1 Hi 1mn @2 Wi &
ROMI W
FxXp PWM¥A 14 PWMWA 2A1 E QE% J°
ow” Gdp . % WAAx, JWAT Q PWMWA
'Hi OCIREF> W @

OC1PE

RW

% 1 Y
0x~ B TIM14 CCR1| &+ @& i H R
TIM14 CCR1| é+ 1 hA6 i Az
1x Ak TIM14_CCR1| &+ @6 i1 " "HAK
M | &+ "HA | TIM14_CCR1 & 6p~ A
T IT'H RE | éna

1:0

CC1S[1:0]

RW

00

Q% 1 0
2yhe mAbe /. {13 OB Oy

00x CC1 Iw

Otk et Jw Rt ICLT mp TILi g

10x Reservedy
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Bit Name R/W Reset Value Function
11x Reserved
Fx ccisk p W 'H(TIM14_CCER| & # D&
CC1E=0)¢ T | =
Input Capture mode:
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res IC1F[3:0] IC1PSC[1:0] CC19[1:0]
- - - - - - - - RW | RW | RW | RW RW RW RW | RW
Bit Name R/W Reset Value Function
31:8 Reserved - - 39
JVQ 1. L+
yhe Tin @ - ' 3QE-Ls y Q
Eeblus A T Qw461
E e NA Tohfi A | 8 wy
0000x ) » L# 1 @ DTS ~ 1000x ~ ' fSAM-
PLING=fDTS/81 N=6
0001x = ' fSAMPLING=fCK_INTi N=21001x
' fSAMPLING=fDTS/81 N=8
0010x -~ ' fSAMPLING=fCK_INTI N=4 1010y
' fSAMPLING=fDTS/161 N=5
7:4 IC1F[3:0] RW 0000 B
0011x ' fSAMPLING=fCK_INTt N=8 1011y
' fSAMPLING=fDTS/161 N=6
0100x ~ ' fSAMPLING=fDTS/21 N=6 1100y
' fSAMPLING=fDTS/161 N=8
0101x ~ ' fSAMPLING=fDTS/21 N=8 1101y
' fSAMPLING=fDTS/321 N=5
0110x -~ ' fSAMPLING=fDTS/41 N=6 1110y
' fSAMPLING=fDTS/321 N=6
0111x ~ ' fSAMPLING=fDTS/41 N=8 1111y
' fSAMPLING=fDTS/321 N=8
vV 1 H
2y h © CCl Re IC1T & QO
32 IC1PSCI[1:0] RW 00 CC1E=0(TIM1_CCER| &+ A ) . WY
ooxn ° r1rQ EI L ms A -
AKQ W
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Bit Name R/W Reset Value Function

Olx e 2A" T A K'Q U

10x 4A" T A KQ Y

1l1lx 8A" T A KQ

CCIS[10]x Q /% 1 O

2y h e GIAb ¢ R/ . 13 bW Oy

00x CC1 Iw Y

0l CC1 Jw Rl ICLT mp TILi @
1:0 CC1S[1:0] RW 00

10x Reserved

11x Reserved

Fx CcCisk g W H(TIM14 _CCER| & w @i

CC1E=0)¢ T ! = @8

14.4.6. TIM13/TIM14 & N & A L E g (TIMXx_CCER) (x=13/14)

Address offset:0x20
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | CCINP | Res | CC1P | CC1E
RwW RW RW
Bit Name R/W Reset Value Function
314 Reserved - - 39
VMQ 1N e
cc1 léa | x
CCINPo 3'Y Q.
3 CCINP RW 0 )
CC1 Ja
CCINP> CCIPi T &1 h® TIIFPLl Ge v a
CClIPw (
2 Reserved - - 39
VM1 I &
CC1 Iwm X
0x OC1 2> WA ®
1 CC1P RW 0 1x OC1H> W& @
CC1 d o Y
CCINP/CC1PHy O TIIFP1 T TI2FP1@ill & 3
NAw AdQ 3N
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Bit Name R/W Reset Value Function
00xj r /i "=x'Q ad g TiXFPLEE "~ (Q 1
sy ALY H & AWAN
Olxr /i ~X"Q A1 p TiXFPLGEH ~ (Q 1 ¥
H ALY H & aAwWA
10391 46 J
1lxjrb1 & ~
Q1. A
cc1 1% . o
Ox L kK OCl1l™ B
1x Ak k OoCi1zN _ ~ Mz@ . Ab
0 CC1E RwW 0 CC1 1 do
y* h™  Qw @i®T ¢ T 'Q JTIMx_CCR1| &
W
oxa " B
1x 'Q A&l

CcxEH

OCx output State

.7 Be OCx=0,0Cx_EN=0Z

OCx=0CxREF+Polarity,OCx_EN=1

14.4.7. TIM13/TIM14  Ag (TIMXx_CNT) (x=13/14)

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 RW RwW RW RW RW RW RW RW RW RW RwW RwW RW RW RW

Bit Name R/W Reset Value Function

31:16 Reserved - - 3D

15:0 CNT[15:0] RwW 0 OLIR 2]

14.4.8. TIM13/TIM14

Address offset:0x28
Reset value:0x0000 0000

6 (TIMx_PSC) (x=13/14)

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
PSC[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 - - 3D
WO
QH BIH ' & CK_CNTZ %2
fCK_PSC/( PSC[15:0]+1)
15:0 PSC[15:0] RW 0 PSCYs~™ E" A" Tf1 H E WOl @M
Oy~ A’ TYUL Q¢
TIM_EGR©@UGY J o0& TApw ywAGK(
H Io
14.4.9. TIM13/TIM14™ n L Ep (TIMX_ARR) (x=13/14)
Address offset:0x2C
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
ARR[15:0]
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:16 Reserved - - 35
5 0 w6
ARRY 9~ N vVh T 0 | &+ @b
15:0 ARR[15:0] RW OXFFFF i} 5
4v & 1241 HY b f @ ARRE A= 0 A
Es 0 BOWM HIL Qv j TA
14.4.10. TIM13/TIM140 N/&® L E g 1(TIMx_CCR1) (x=13/14)
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
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR1[15:0]
RwW RwW RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW RwW RW | RW
Bit Name R/W Reset Value Function
31:16 Reserved - - 35
Q% 10HO
\ cc1 Iw X
CCR1Y 9~ VE "Q /9% 1| é+ wWibe
67
b' p TIMLCCMR1| &% (OCIPEH)a® O
&1 TD4 VE | &+ A
15:0 CCR1[15:0] RW e 1LE®E™A TAl Hl % B¢ VE Q
1% 11 &+ A
E°"'Q /% | &7 Y9~ /b Q" TIMX_ CNT % @i
61 Xhp OCLM A&j 3N
N CC1 Jwm Y
CCR1IYO9™ +i K Q 1" 1€elICille @ Q
WO
14.4.11. TIM13/TIM14 & "HL E 6 (TIMx_TISEL) (x=13/14)
Address:0x5C
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. TI1SEL[3:0]
B . B - . . - - RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:4 Reserved - - 39
hH w1 O
14821
3.0 TI1SEL RW 0 0000:TIM14 1 GPIO, v y v & "QQ¢ q G
T
0001x 3 ®
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0010: TIM14 1 1 MCUe MCOZ . A JT
RCC_CFG| & ©iMCO[2:0[6 Jf " h @i

0011x LSE_CSS_OUT

0100 LSI

TE3D®
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15. v A kW =~ (PWM)

15.1. PWM 1 K

PWM ¥e P AY @ Ql én |1 M%| év= A 1043 Q" hXx 1 PWMBE | |
QF Al AY @ w0

15.2. PWM m® 9

A 10bitb i bj qabibi b 0 Qw

A T AYC Q31 V%

A TV AYS Wi MOQeiH 1 255
A 1A" N D8

A I o! A

A HY -M =aA0M

A AA T

15.3. PWM N A4 7Y

15.3.1. PWM 4 ( * §

u ul
—>» o
Stop clear or ugdown | |————>» —2\\5
PCLK .| PsC R
”| Prescaler I | CKCNJ
(
‘ cal,
CdQ register OAREF > oa
LEDEN | "1 output
[LeoATA}——> convor [ HI PR
g 15-1 PWM¥et g
15.3.2.Q¢ c bl
AV AYRAHe @3 F AV®s 0 BEL0H D i QW QW BEFH A
H é ’
T'@ 7 Q" s L | &v= ° | &n1 o0& Q¢ HO @ HA
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> > >

HI DY UX
"Qu | &+ ¢ PWM_CNTZ

| &4 & PWM_PSCC
0 | &+ ¢ PWM_ARRC
s 0 | e T X i da s O | é+ N | &+ i Qp
PWM_CR1| &+ A &5 0 /El y e ARPET @ J 1 | éw@ink = Ap Yek o
“A' T UEVHe ~ &Dl é# E Q" i o, XEPWMCRL| &% aGUDISH % 0

Hiofl"A 1T "A 1O @' TFH

Qi+ Ww@H . CK.CNT LI kE J° Qv PWM_CRL| &+ A @ Qv A&l y
g€ CENZ Hi CK_ CNT¢ & ®

FYip J° PWM_CR| &+ GICENy© AH v Qo1 QvAD Q

6Y X

Wil @N QY @'H ' Y1 655358 Gy YO ET 922 A(g PWM_PSC |
EHAE)I6Y] EH i 3y Qv o+ W ALl EHVEA w1 ET zp H Qw
Al ° v QNpi KA 1 [ H T

igN, " p Q* Hi "o Hov Qiiee D

ok _psc Juuuvyuduy L

CEN ‘
Timer clock = CK_CNT T ﬂ ﬂ ﬂ ﬂ
Counter register F7 >< @@ﬁ 00 01 02 03 >C

Update event(UEV) 7

Prescaler control register 0 < 1

Write a new value in TIM 1_PS€

Prescaler buffer 0 >< 1

Prescaler counter 0 anaman

g 152 E ° nwoEvQk 1w 2'Hi Qv GEHZ g,
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cK_psC U uuUL Uyl

CEN ‘
Timer clock = CK_CNT ﬂ ﬂ
Counter register F7 @@E#EO 00 01

Update event(UEV) T

Prescaler control register 0 < 3

Write a new value in TIM 1_PS€

Prescaler buffer 0 3

Prescaler counter 0OX1X2X3K041K243

g 15-3E ° nwoEvQxk 1w 4 'Hi Qv BEIHZ g,

15.33. Ap* &

2s A4
QK 0 Q s L ©e PWM ARR| é®OZ 1+ awx 0 AAD QI Xfi1 A Q
Ho T
YsA Qo Hi f1 " A T p PWMEGRI| " a( TAA) JUuGyC» ~ ! @F i
AT AT T
J PWM CRL| &% AGSUDISHI ' @ B A" Ty ~ D @ dpb | 84 A7
ABH A&D| &+ pubiSy | e ' Njfi1 " A T t b%t HT Qf B8Rk 0
ADiaH ° w@m QO Joy v @QO] w) %1 b’ JU° PWM_CRL| &+ A

> >

BIURSH( O" A o) JUGYNf1 A A" TUEVIH T1j JUF%O@j f1 A
Ay Tw dpQ wAi | Q" HL 2 HF 1~ A= "Q A A

EAl A A THl AG®I & “Al. T2 HOQURSH) J~ A%OHy (PWM_SR
| é+ A BIUIFY)

5 0 D] & Al | &+ ©i8 (PWM_ARR)
HOEA N U | &+ B8 (PWM_PSC| &+ oty k )

oiiee Y T Apija "1 Qf Wi E PWM_ARR=0X36.
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CNT_EN |

Timer dock = CK_CNT Uy

Counter register 31 X32 E@@ 36 @m@@@@@@
Counter overflow H
Update event(UEV) B

Update interrupt flag(UIF) ‘

g 1% QF HZgi g H ° +Dm1
ek _psc QRS RN RRRNRANRR RN
CNT_EN |
Timer clock = CK_CNT o T T T T T
Counter register 0034 0035 (00360000 ) 0001) 0002 ) 0003(
Counter overflow | ]
Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

g 15 QY Hzgti g H ° +Dm?2

oK_Psc L U Y

CNT_EN

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

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

g6 1% QY Hzgt g H ° +Dw4
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cK_psc NI
CNT_EN ‘
Timer clock = CK_CNT ﬂ ﬂ ﬂ

Counter register 1F

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

2 D GE TS
B
1
—

g 157 QY Hz g1 5

cK_psc Uy ue Uyl

CNT_EN |

Counter register

Counter overflow

Timer dlock = CK_CNT U yU Uyl
a1 (323324383609 01(02/03(04/ 03/ 0807

[

Update event(UEV)

[

Update interrupt flag(UIF)

Auto-reload preload register FF

36

Write a new value in TIV(X'_ARR

g 158 MQ Hzgt EARPE=H®E" A" 1T (Tl Mx _3A®RR R)

oK _psc Uy Uyl

CNT_EN |

Counter register

Counter overflow

Timer clock = CK_ONT RN RN ARRE AR
7o )73 F)(e3(Fa F5(od 03(02)03(04(08/ 08/ 7

[

Update event(UEV)

[

Update interrupt flag(UIF)

Auto-reload preload register F5 ><

36

Pal

Auto-reload shadow register

5 X

36

Write a new value in TIMx_ARR

g 15 Qv Hzgt E ARPE=HEN A" 1( <

pbi QWAAIL Q" xs T O ((PWM_ARRGE k JADDb i

AADXhfi1 A Qi o' 7T %K Qio

hetl ™A T

T1 Mx _ ARR)

Q 0t axks

JLBIO
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ATA THL AGQi ©B &+ " AX
NvQ&D| &%  AJ3w Q| &+ 08d (PWM_ARR| & » il k )
M M%&EDI &+  AJ v Q| &+ 6 (PWM_DTR| & » bl k )

T

M ° wW@d N 43 ° | &+ 5 (PWM _PSC| &+ @iy k )

@i T PE PWM_ARR=OX36HI Qv pjaH ' i SfHA D

oK_psc vy g

CNT_EN

Timer dock = CK_CNT uuuuyiuuyyuyyl
Counter overflow [

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

g 1510 Q" H2gt1 g H ° +Dmw2

CNT_EN |

1 D D B

Counter register 0002 X 0001 X 0000X 0036 X 0035X 0034 X 0033

[

Update interrupt flag(UIF) ‘

g 1511 Qt Hzgt g H ° +Dw2

A"l “+a(=s/l=i A)
PA” M ¥WAI Qix 0AD Q@ s DT WOPWMARRI| &+ ) TilF1 A Qvi o
Trtabji Q@ 1Xhfil A Qiio TytoWk OAD A Q
4 PWM CR1| é+ AGECMSY | w6 00 A~ M WA
pY%wWAI 1 j i JIPWM CR1a @DIRAbD Y E+ T AX"Y E @ "QAb

l @Qp %K Qi o3 %K Qi oHF1 A T tar Q" Ax 0OAD Q Hog
" O Ak 0AD Q
EAl ™ A T 'Hl A®o] &+ T AX

Mme QD] éw AJd3e Q| én B (PWM_ARRI| &+ @i k )

Mmi M %&DI| é- AJde Q| e+ ®S(PWM DTRI| &+ i) k )
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n < wogd n J ° | &+ 560 (PWM_PSC| &+ By Kk )

QiT P QvpjaH ' i BIHAGEeD X
oK _psc JUluudrUUuE Uy
CNT_EN |
Timer clock = CK_CNT HMWJW
Counter register 04 @@@@ﬂ‘@
Counter underflow ﬂ
Counter overflow B
Update event(UEV) ﬂ ﬂ
Update interrupt flag(UIF) ‘

g 1512 Q" Hzg1 7 H ° + DwlL PWM_ARR=0x6
ok_psc vy uyuyuy
CNT_EN |
Timer clock = CK_CNT ﬂ ﬂ T ﬂ ﬂ ﬂ ﬂ
Counter register 0002 % 0001 % 0000) 0036 X 0035) 0034 X 0033

Counter overflow H

[

Update interrupt flag(UIF) ‘

g 153 Qv Hzgt g H ° + Dm?2

15.3.4.Q |

E CENy ~ 606" +wwiH 6+ 'H pwm ker ckweé

Pgl"i > =bi Qip " WwWAT I jV ° » HEHA

Y ~
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oK_psc Juuguiyeyuuyyy

CEN=CNT_EN |

uG m
[

CNT_INIT

Counter clock = CK_CNT = CK_PSC

oy Uuy|

Counter register 31

32)33)34(38/ 3800/ 01) 0203 09(05(08( o7

g 1514  WAIT @ > 19 H ° +Dm1

15.35. N
Y% AQ /% T hld~ AQ /% | &n (y9&D| &v ) YOQ 8 B ° (QE-
L A w3s ° T (% e i)
| APB bus |
| MCUvperipheral interface |
if;g co‘}
5| 4 2
IV:= A 4
| Capturédcompare preload registerl
& UEV
compare transfer (from tme
base uni}
| Capturécompare shadowregiste|
Comparator
CNPCCR )
| Counter | [ lenecer
—>
g 1515Q /% ol
To the master
mode controller
CNPCCR
=2 TOUDT | o qRed
CNECCR Mode Oufput oa
Controller enable 4|:|
circiiit
PWM CCER
OCIM[1:0]
PWM_CMR
g 15-16 % o (1)
% We' A | v > ABD| &v 44 " Y k "HA | &+
% WA | | éw gk o DIl év A1l t 0 BD| énEEpk> Q¢ Z
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15.3.6. PWM 4 &

wei f1 A' PWMARR| &% Hh ' 1+ PWM.CCRx| &+  hi M %EzN

P PWM CMR| &4 A G OCXMY ™~ VA 1ORPWMWA 1 G A 1l RPWMWA 22 1 T 27 V5

1 %A OCx | Fi PWM

b v PWM@Er Qaal M %1 Mo PWM_ARR= PWM CCRx| é# a1 gi A~ QA8

¢ hi @
OoCx @il ¢! @ Tp PWMCER| é+# AGECxPYy J1I E' @ Jw d2WOHQEHIW
®® OCxa: /[l PWM_CERA CxEi -

p PWM WA (WA 14 WA 2)i | PWM_CNT= PWM _CCRxDJ p % 1 (@Q Q¢ Q
Ab)a hTey T PWM_CCRxVPWM CNTG& & PWM_CNTVPWM_CCRx

i QPWR CR| é#a CMSy© 61 h'H* T 2¢1 ~M GEPWM3INGA™ M @i PWM
3 N

PWM %] 44

nei Q J

E PWM CR1| é" AGiDIRY WHEBHOE b i Q v~™i T A PWMWA 1GieD E
PWM_CNT<PWM_CCRx Hi PWM i CxPh ©W® O Wi & | Wi\ @2 W

b PWM_CCRxa Gi% 62735 0 6(PWM ARR) . PWM . 3Y®md1b*' % Om
OO, . 3YwmO600

i g% PWM ARR=8H ~ M @iPWMLéha

(OR IR 2A3N 4N 5K 6R TH 8K ok L)

> I>» >

0Q(Car=0)
I
g 1517 ~-M AAPWM . 1 bi g ARR=8C
noi Q J
E PWM CR1| é+ @DIRym HE bi Q
p PWM®A 11 E PWM_CNT>PWM_CCRxH . Wi ®d Wi ¢, md®I2 W b PWM_CCRx
A% 6272 PWM_ARR A @5 0 61, . 3YwmOo10WAiT j i f1 OBGEPWML
e

PWM A" M WA

E PWM CR1| &% AGICMSY m L HWA™ M WA %HI PWM_CR1| &+ A @ "QAb g
ORy . 1" ALj 1T TWNOE

igN., PA”T M WPWMLe GieDy

PWM_ARR =8

PWM WA 1

PWM_CR1| & # @iCMS=1
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caunte(arreDTR Y 0 T DB A BB DB EEDE@ED

oa

|

g 15-18 A" M AA PWM . (ARR=8)
T A7 M WATEOT X

A VAT M OWAH T E @i i Q Jy dYPS Qebi T bi  QnTa:
PWM CR1| é% oA DIRYGE & %Y1 T1j 12 HM®DIR> CMSH
A jo E RA” M WAHQ QUi+ ® hftj! “@EIY o gX
1. ~ b QYEOz:s 0 1 O (PWM_CNT>PWM_ARR)I . AP j h A &
bt b* Qv* pbi QU EShAADI Q
2. " b' NO& &6 PWM_ARRGE® ™ 3, Qv 1 Ab ~ A
15.4. PWM L E g Y
15.41.PWM0 L Ep la PWM_CRI1P
Address offset:0x00
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. ARPE CMS[1:0] DIR Res. URS UDIS. CEN
RW RW | RW | RW | RW | RW RW RW
Bit Name R/W Reset Value Function
31:8 Reserved - - 39
5 0 Y
7 ARPE RwW 0 0x PWM ARRI| &4 = ®A"
1X PWM_ARR| &+ VA H
"OA” M %A (Center-aligned mode selection)
00x r~ M WA Q" 9'QAb y DIRP i b i Q
Olx A" M %A1 QuTlesbi=bi Q % aA
%OK pb i QHF I
6:5 CMS[1:0] RW 00
10 A" M ®WA2 "QTesbi=bi Q % aAA
%OK b i  QHF I
LUx A" M ®WA3 "Q'Teosbi=bi Q % aA
%Opbi=bi QHF I
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Fxp Q" Ak H(CEN=1) j 6 x ~M %A Q
AT M A
‘O b
0x Qrbi R
4 DIR RW 0
Ix QubiQ
FXE Q" Jwma” M WAHIL ywE
3 Reserved - - 39
TA 09
T y OUEV' 1 G
oxb' A~ "AAAL T vy TF1 " AAAY
2 URS RW 0 i Q* o, fi o
T J UGy
Ixb' A~ "AAAL_E® Qio, [i offF1 "~ Aa
A
B™A
T ye [ BUEV' T GEF 1
Ox 6 UEV " AUEV) T*'1 vy TFl X
T Qv o,  [i o
1 uDIS RW 0 T4 UGy
TOAE E) & JE G & ( Fx " n&DI
er)
1Ix" BUEV jfi1 A 11 &D| &% (ARR PSC
CCRX)3'YECHE® b JU° UGH! QH =
W A Dp
Y] Qw
vx B Qe
0 CEN RW 0 Ex Ak Q
Fxp 1 J4° CENyoeir v H [ WA= A v W
Act TA A®WAl @ s . T J CENy
15.42. PWMA'HaAa AL Ep (PWM_DIER)
Address: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.

263/382




PY32F005v " v & ¢ g

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. OC1IE UIE
B . - RW RW
Bit Name R/W Reset Value Function
31:2 Reserved - - 39
OCI1IEX b1 9 1a A
1 OC1IE RW 0 ox~ B% 1A A
1X 61 % 1A A
UEX &1 " AaA
0 UIE RW 0 ox" B AaA
X6 " AAA
1543.PWM- L Epg (PWM_SR)
Address:0x010
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. Res. Res. Res. Res. Res. Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. Res. Res. Res. Res. OC 1IF UIF
- - - - - - - - - - - - RC_WO0 | RC_WO0
Bit Name R/W Reset Value | Function
31:2 Reserved - - 35
% 1A A%
E Q"Omn% 6w H y' 141
1 OC1IF RC_WO 0
oxXnw Al y
1x PWM_CNT &6 /o PWM_CCR1 @6 w
" AA A %o
Ef41"A TH y* 141 E+ 1O
0 UIF RC_WO0 0 XA~ A TF1 W
Ix A" TF1 ( Qviodaiodady UG g
T4 1X
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15.4.4.PWM' TF wL Ep 1(PWM_EGR)

Address offset:0x14

Reset value:0x0000

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. uG
Bit Name R/W Reset Value Function
15:1 | Reserved | - - 39

F17A T
' TJdY¥Y1lyi+ t1s 0 |yoy
0 UG w OX LAY
IXx A Dp Q"1 Xfi1 ATA T }Y WogE Qe
A Jroy T Q) w)

1545.PWM _ &8 4 &aLEp 1(PWM_CMR)

Address: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. OC1PE Res. Res. Res. Res. Res. Res. | OC1M[1:0]

RW RW | RW
Bit Name R/W Reset Value | Function
31:9 Reserved - - 39
% 1 A
0x B PWM_CCR1| &+ & FTfte!r H R
TIML CCR1| é+ 1 hA® i Arx
8 OC1PE RW 0
1x Ak PWM_CCR1| &+ 1Tt " "HAKk M
| &+ "HA1 PWM_CCR1 5 6p~™ A" T [ H
VE | éH oA
7:2 Reserved - - 39
1:0 OC1M[1:0] RW 0 OC1 PWM ¥A
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10x PWM¥A 1k pb i
_CCR1H

QHI  fj PWM_CNT<PWM

IROOIWIL ¢ w1 @3 Wy pb

i QH i PWM_CNT>PWM _ CCR1H 1

B QI W e, mOMIW

11x PWM¥WA 2k pbi "QHI f§ PWM_CNT<PWM
_CCR1H 1WA OI WL &, RO@I Wypbi Q
Ht  f PWM_CNT>PWM _CCR1H 1ROPI Wi €

R ©d W

TE : reserved

Fx ®@®> W+ PWM_CERI| &% J1 @3 WRnr
15.46.PWM _ 8 a44ALEpg (PWM_CER)
Address: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
Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. | C1P ClE
- - - - - - RW RW
Bit Name R/W Reset Value Function
31:2 Reserved - - 35
OC1 I &
1 C1P RW 0 0x OC1 2 W& ®
1x OC1HY WO ®
OC1 Yy
Oxw Kk OC1™ B 1 2 Wk
0 C1E RwW 0
1x Ak k OC13N MZ@ _ Ab1 T > Wo
22 C1P 580
15.4.7.PWM AL E g (PWM_CNT)
Address: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.
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Res. Res. Res. Res. Res. Res. CNTI[9:0]

- - - - - - RW RW RW RwW RW RwW RwW RW RW | RW

Bit Name R/W Reset Value Function
31:10 Reserved 301 " )
9:0 CNT[9:0] RW 0 Qn GO

15.4.8.PWM . p a PWM_PSCB

Address offset:0x28

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 ® 4 3 2 1 0
Res. | Res. Res. Res. Res. Res. Res. | Res. PSC[7:0]
- - - - - - - - RW
Bit Name R/W | Reset Value | Function
31:8 Reserved - - 391 " w0
v I8 (Prescaler value)
7:0 PSC RW | 0 QH GiH " (CK_CNT)%z tpwm_psc_ck/( PSC[7:0]+1)
PSCY 9~ HKE™ A Tf41 Hi VE ° w| &+ @b

15.4.9. PWM™ N LEg (PWM_ARR)

Address:0x2C

Reset value:0x0000 3FF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. Res. | 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. ARR[9:0]
- - - - - - RW RW RW RW RW RW RW RW RwW RW
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Bit Name R/W | Reset Value | Function
31:10 Reserved - - 391 " w0
PWM+v Q 6
9:0 ARR[9:0] RW Ox3FF E”"A 1Al Hl % 6¢ VE - QeDIl éna
Es 0 WORMHL Quj TA
15.4.10.PWM & L Ep 1(PWM_CCR1)
Address:0x34
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. CCR1
- - - - - - RW RW |RW |RW |RW |[RW |[RW |RW |RW |RW
Bit Name R/W | Reset Value Function
31:10 Reserved - - 39
% 1080
CCR1y 9~ VE 9% 1| é+ wibe 6
9:0 CCR1[9:0] RW |0 FOETATTALHUS ©¢ ME % 1l &
A
E" % | énvyo” n Qv PWMCNT% @01 Xhp
OC14 £j PWM 3 N
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16. yn 4 HQg (LPTIM)

16.1. LPTIM 1 K

LPTIMT G 16y h H* LPTIMNV A x HI &d¥WAA, @F TAEE T::hNHI G271

LPTIMAR™ Y bq@H A7 1! @8A o 1 >611 23 HNI & s wH
16.2. LPTIMm® 9
A 16y4b i Q¢
A3y " "1 vO8A'T @ +Del 2 4 8 16 32 64 128
A" H
i g H O0: LSESdE APBH
A 16BITARR ! | &
A A Ip K WA

16.3. LPTIM N A 7Y

16.3.1. LPTIM* §

LPTIM
Iptim_pclk ] ‘
é Clock domain Iptim_ker_ck clock domain
m
D_ —_—
<
k=1 P¥i
ﬁ « Lad
® LPTIM | | -
‘Register % :
Iptim_|pclk | interface E 16-bit ARR
<]
S SNGSTRT
(% —
A
<« 16-bit
v counter
interface
Iptim|_ker_ck
Igti m_wkup

g 16LHI &hH+t g
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16.3.2. LPTIMN 4 v J] 3 M

16lLPTIM 3N

Names Signal type Description
Iptim_pclk Digital input LPTIM APB clock domain
Iptim_ker_ck Digital input LPTIM kernel clock
Iptim_it Digital output LPTIM global interrupt
Iptim_wakeup Digital output LPTIM wakeup event

16.3.3. LPTIM! Hu Q

LPTIM! @A&T » AH 0 H
RCC¥eg! ! @Q&ET 75 H 3NMT H i & H 3N! @y APB LSI LSE¢ A
02
16.3.4. 6
LPTIM16y ™Q+ 1+ Al JGE2KA ° vi 0 © n° %% PRESC[2:0]i
R I
12 -~ J4Q
Programming Dividing factor
000 1
001 2
010 /4
011 /8
100 /16
101 132
110 /64
111 /1128
16.35.5 1 4 a
LPTIME & M At timer %A
A N4 &80 'Hws ¢ Il x A TAD 1" H+ T 1ty B
A ce2d0hH"x A A TADIE ARR & Hy B
Al bk Qi SNGSTRTHo J 1
AAGE A TN Ak HH p Qukoedc | X ARRe @y M A" T N &
X
16.3.6.L Eg H'H
PRELOADY i = LPTIM_ARR| &+ @G AAAY
A E PRELOADY ¢ y Wil XAPTIM_ARRI| é* py M’ ayo" A
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A E PRELOADY Wi HX b A'H" TJdk 0o, LPTIM_ARRNRE - QJ H™ A
LPTIMAPBi £> LPTIM j/ /&t j @ GiH 1+ %p APB  R,> @O Z1 Q" %

HHIL ép  hoa p%a v Qi o dM P &+ vy M v @l "HA

16.3.7.44 Qp

LPTIM_CR| &+ a @GIENABLEY 7372 &l fj £l LPTIMp/ ly ENABLEY @ 1 a

EA Q" H &1 A&l LPTIM

K E LPTIM" 7 Hi ¢ { Mo LPTIM_CFGR= LPTIM_IER]| &+

16.3.8. Ap ! H INDANG
m N LPTIM.CNT| er @ijkv gyt wévy = X
Ast Ho o

atvevy' LPTIM CR| é+ RSTAREyi  E §y Jw1Hi yM LPTIM_CNT| &+ &
NTaktywm

ZFY w ' s n LPTIM.CNT| é*1 0 2K X% TJd' 1 d° 71

wi 611
Y @i x

A ElateygHI M K hey LPTIMCNTYM™ Kk €T n LPTIM.CNT| &+ @ Q
K

A p LPTIM QH ‘O PCLK/HSI'HI A 2k 13 . 6l

16.3.9. 4 a4 o debug modep

Y d 2 debug¥A 1 n”:: DBG ¥We 1 DBG_LPTIM_STOPH @ h1 LPTIM& G A A* WT
BTA

m

3

b
Qa

<

16.4. LPTIMy n d 4 &

163LPTI MHI & ¥WAGn,
WA @
Sleep = ®& ¢ . LPTIM interrupts cause the device to exit Sleep mode.
Stop = ®é ¢ when LPTIM is clocked by LSE or LSI. LPTIM interrupts cause the device to exit Stop.
16.5. LPTIMA H
b*i° ' 1p LPTIMIER| év g & 1. P TNi1&aAAlL ' TX

A 50 At Vv
FY:b* p LPTIM_ISR| &+ e " 8| &4 T A Z%OJ 191 LPTIM_IER| & & A A /A&l
| 69 CAG Zy J L, jFri1aAA

271/382



PY32F005v " v & ¢ g

164LPTIWM T

AR T

“y

s 0O v

E Qw | éw @ik (LPTIM.CNT)/,s U AT | é+ @ijkw

(LPTIM_ARR)l A A %0 J g

16.6. LPTIML E g

16.6.1. LPTIMAHY « L Eg (LPTIM_ISR)

Address offset:0x000

Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AR-
Res Res Res Res Res Res Res Res Res Res Res Res Res ARRM | Res
ROK
R R
Bit Name R/W Reset Value Function
31:5 Reserved - - 3D
5 0 | &%~ A OK
ARROK™* 1 Jir@ “Zr VY12 APBO1 M
4 ARROK R 0 3 . )
LPTIM_ARR© "HAT &1 H& P LPTIM_ICR.AR-
ROKCF™ 1! I ARROK %00 .
3:2 Reserved - - 3D
5 U v
ARRM" a1 “Z1 Yz LPTIM_CNTI énd
1 ARRM R 0 . . .
v LPTIM_ARR| e+ @i© b LPTIM ICR| e ® Gk
ARRMCFYH "~ 1! | ARRM%0
0 Reserved - - 35

16.6.2.LPTIMAHF L Ep (LPTIM_ICR)

Address offset:0x004

Reset value: 0x0000 0000

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res
ROKCF CF
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RW RW
Bit Name R/W Reset Value Function
315 Reserved - - 3D
5 U | én ™ A OK I %0
4 ARROKCF RwW 0 by 1! | LPTIM_ISR| &+ a @ ARROK %o
o)
3:2 Reserved - - 3D
s O 1Y) I %06
1 ARRMCF RwW 0 i . B
by 1! | LPTIM_ISR| &+ A 8 ARRM %00
0 Reserved - - 30

16.6.3. LPTIMAHa A L Eg (LPTIM_IER)

Address offset:0x008
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AR- ARRM
Res Res Res Res Res Res Res Res Res Res Res Res Res Res
ROKIE IE
RW RW
Bit Name R/W Reset Value Function
315 Reserved - - 39
5 0 | 6+ " A OKA A Al
4 ARROKIE RW 0 0:ARROK A A™ 1

1:ARROK a A /i

3.2 Reserved - - 39

5 0 v oA A&

1 ARRMIE RW 0 0:ARRMA A™ 7
1:ARRM A A A&l
0 Reserved - - 3D

16.6.4.LPTIM 1L Epg (LPTIM_CFGR)

Address offset:0x00C
Reset value: 0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PRE-
Res | Res | Res | Res Res Res | Res | Res Res Res | Res | Res | Res | Res | Res
LOAD
RW
15 14 13 12 11 10 9 8 7 6 ® 4 3 2 1 0
Res Res Res Res | PRESC[2:0] | Res Res | Res Res Res Res Res Res Res Res Res
RW RW RW
Bit Name R/W Reset Value Function
31:23 Reserved - - 39
| &n " AWA
T yi LPTIM_ARR| &+ ™ AWA
22 PRELOAD RW 0 L R
0:%%& APBO4 a” Al e
1] &7 pE  LPTIMv QJ H™ A
21:12 Reserved - - 39
H "
PRESCYH H v E! @fi° A T8
At
000:/1
001:/2
11:9 PRESC[2:0] RW 0 010:/4
011:/8
100:/16
101:/32
110:/64
111:/128
8.0 Reserved - - 3D
16.6.5.LPTIM0 L Eg (LPTIM_CR)
Address offset:0x010
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RST COUN- SNG ENA
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res CNTSTRT
ARE TRST STRT BLE
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RW RW RW RW RW
Bit Name R/W Reset Value Function
315 Reserved - - 39
nawy A
%y+* T4 1> |J]0O E RSTARE Jwp 1b Hi M
4 RSTARE RW 0 o
LPTIM_CNT @y M n | 6w Nat
LPTIM_CNT| &+ 5k
QroE oy
* T4 L. 10 JmpolbHi %y N A
LPTIM_CNT Q| én ap ey 133Gy yGia § -
3 COUNTRST RS 0 &1 EE pata 3ALPTIMg/ H - Qec
Ge LPTIM/ H ' 1 T mAPBH j a(
FX p COUNTRSTT 7] woobe « TAj
i NTO Jwpilbt %1 Tpd NT Jwolbe
l Zs! COUNTRSTHT ¢ T | mwpoOb
hHe k0 A WA
H' TJ4dygt g4 INkKkUO AWAT GLPTIM
b p DK QWA QH gy J 1L, AH"| h
2 CNTSTRT RW ni A LPTIM_ARR> LPTIM_CNT| &+ w @&
WA QHY B LPTIM Q" 3'Yp AWAI 1Q
Fx xk ELPTIMAE Hi %y £T J 1 EN* 15 0
A
LPTIMk U D K A
R L | 4 1NG@DT WA
1 SNGSTRT RW k 0 LPTIM
Fx xk ELPTIMAE Hi %y £i J 1 EN*  Ts 0
4y
LPTMA&T §+ 1 4= |
0 ENABLE RW O:LPTIM™ 7
1:LPTIM A&t

16.6.6. LPTIM™ n

Address offset:0x018
Reset value: 0x0000 0001

LEp (LPTIM_ARR)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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ARR[15:0]
RW
Bit Name R/W Reset Value Function
31:16 Reserved - - 39
s 0 AT 6
15:0 ARR RwW 0x0001 ARRT LPTIM©ES 0 6
ELPTIMAI a ¢T ™A | &
16.6.7.LPTIM AL Ep (LPTIM_CNT)
Address offset:0x01C
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNTI[15:0]
R
Bit Name R/W Reset Value Function
31:16 Reserved - - 39
o &
E LPTIMQa ¢ H Hi n LPTIM_CNT| &+ |
15:0 CNT R 0 tovj! BIO + %p MU i1 do E bk
A 08 X t Bib ABT ¢7 a EbkK A
n W6 MHL! @ W n T o
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17. ¢ 7 ¢ a IWDG]

17.1. IWDG 1 K

AT i é@neVNIWDGL1I WeT® G4, HZd 3 b AT GE e IWDG! 7
rsds T g A By 1 Xp QYA & HO'He TIMEOUTZ AV ¢y
" AT i (IWDG) T @H 5 H (LSI) 01 0o &3 H A1 &H ECKI @O

WDGw T Zi3: P ~ i Am Ap3YzevifzZHRT ATAIL XAMH 4y 9
H s, T

17.2. INDG w9

ao

A s+ (N Q-

A H +" ABBRC w8 ( p "~ WAy BwWA gyyBwAiI TA)

A iomg o, p Q" e OXO00HF 1 vy

A vdOHI &, J1TxptA E° Ak IWDGHI &, J1 T o1 IWDG' py BwA-=
mVyB®WAI 3IYTATH6:1 Q+3Y " Q

A v®d 17 T1iTxpTA E° NIWDG J& TkOowAe| IWDGhptyos

0 A&l
A 's O LSIXIWDGA @15 A LSh XA IWDGUE/ H

17.3. IWDG n A 7Y

17.3.1. IWDG * f§

Vdd
| &n TE & | &w CINCE

IWDG_PR IWDG_SR IWDG_RLR IWDG_KR
v vV vV
LSI 12y S)

8y °

—‘ 1229 ¥ Qw ——> IWDG reset
g 1711 WDIGg,
Fx = 111722 Veccéani opy BwWA> gV y BRAHKI * WT A
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p | &% (IWDG_KR)A = % OXCCCCt ADk 1" A~

ap

i Py%H Q" ADx T+ y & OxFFF

A4 y 3N (IWDG_RESET)

Q E Q" Q P 0x000 Hi h¥fi
n MHIE | €% IWDG KR A ~ 3 OxAAAAI
Q" AKG dfi1 IWDGH y
fi ., WDGj T yB, A1 dluy

1732 T1 ¢

b1 Ap
Wb p

OE ak1” A
KT o NI

1733.° T 3¢

M IWDG_PR> IWDG_RLRI|
X 7 3 0x5555 M P| é
IWDG_RLRN WK 3 i

Fo=at

Fo=a¥

IWDG_SR"Y" IWDG_PR& IWDG_RLR@®IOf ¢ * =~

17.3.4. 4 a

IWDG_RLR A %6 0 h AT

idfiipvdiodeygar” i hs DAD
=@b | &v " R ZG@WOI _ WA hfil ey
T 3o We bAI &+ @1 IWDG KR

" 37 1 %b 3 OXAAAAI IWDG_PR =

A

1

b CPU 3 wA | ko) We A B DBG ¥We A DBG_IWDG_STOP Jy @i 61 IWDG
@ Qn AATAGY B
17.35.yn . 1
n"as E G@IIWDG STOPy1 "~ h~ IWDGYy BWAiIi T ¢ /1A3Y "Q b IWDGpy
BwA-> gy y BwAiT 3YTAL IWDGT xE™ ©aH1 GwAi o 110 ™
17.4. IWDG L E p
17.41.IWDG| L Ep (IWDG_KR)
Address offset:0x00
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
W W W W W w w W w W w w w w W w
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Bit Name R/W | Reset Value Function
31:16 Reserved RES - Reserved
6
To @ h@iH b | &4 7 3 0OxAAAAI & _ |
E Q« Q OHI ~ 1 hfity
15:0 KEY[15:0] w 1660 i
", 0x5555) b IWDG_PR= IWDG_RLRy
" JYOXCCCCY %7 WDGe b O . 17 1, jP%
Ui
17.4.2. IWDG LEp (IWDG_PR)
Address offset:0x04
Reset value:0x0000 0000
31 30 29 28 27 26 25 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res Res Res Res PR[2:0]
RW
Bit Name R/W | Reset Value Function
31:3 Reserved - - 35
S]
4 1 &% O Qv H o 2]
®w | é+ 1 IWDG SRI| é+ @PVUO w0
%l é7p 37 b IWDG_KR™ 3 0x5555! "3
v
000x 4° W
2:0 PR[2:0] RW 3&0 001x 8°
010x 16° @
011x 32°
100x 64° Y
101x 128°
110x 256° @
111x 256° @
17.4.3. IWDG LEp (WDG_RLR)

Address offset:0x08
Reset value:0x0000 OxFFF
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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 RL[11:0]

RW RW RW RW RW RW RW RW RW RW RwW RwW

Bit Name R/W | Reset Value Function
31:12 Reserved - - 39
IWDG  Q* 6
Eb IWDG KRI| &+ 0XAAAAHI RLOhe =~ 7Q
WA a vx ABAD Y Q ~ i Hv Q!
11:0 RL[11:0] RW 1260 % RL&> H ‘ er \
%| évp’ 37 b IWDG KR ™ 3 0x5555! "3
/
E ®E IWDG_SR.RVU=0HI ¢ { M| &~ no

17.4.4.IWDG- L Eg (IWDG_SR)

Address offset:0x0C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res Res Res Res Res RVU | PVU
R R
Bit Name RMW | Reset Value Function
31:2 Reserved - - 39
Qe BT A
1 RVU R 0 Syt T4 L 7 & p" A E 6" Al
ar sy 1|
- P 8" A
0 PVU R 0 %y, T4 L T & p"A E ° 6" Al
ar sy 1|
|'X P~ A IWDG_PR IWDG_SR.RLR 1| ‘. Mé IWDG_PVU IWDG SRRVU®O Hp~™ A

IWDG_PR IWDG_RLR® | j 0 WM & IWDG_SR.PVU IWDG_SR.RVU®R Ot ' /1 A"E o A M
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18. O =

18.1. 1°C K A

DA al2Cp

[2C(inter-integrated circui)®4 1 £ 171 i # =k 12C O/

B T =hH HY% € Sm{ ©® & Fmi b1 WA
18.2. I°Cw < E

A x =3 wA

A THYj @ y

I % WAeSnix 100k Hz

i o WAeFnx 400k Hz

A Aw3

[ H @

i f1 D=yB3N

A Amx

[ 1 AY@ERCy x5 4

iy By 7@ d

A 7y rhx WA

A THYX Ht 311

A T6%0y

U A N QWA %0y

U E e Ha%0y

U 12C 041 0%0y

A %0

“ 3 T ®,

U s%/QQe o BIACK

[ DIy Bf 1

g 7 BT H 1T H@E odai o

A v o@mH T T

A Tey

A wog¢ « L1 i

Ei

AG 12C &4 = h GH2
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18.3. 12Cn A Y

18.3.1.12C"* f§

SDAE

A
A 4
-

scl: > —> L |e
1
(CCR
L - »
CR&CR B 7
L
SR&SR B
I
g 18lLICt g,
18.3.2.4a "H
RCTHY @i thY WA X
A x A + WA ¢ Slave transmitterl
A xi o+ WA & Slave receiverl
A 3 A + WA e Master transmitterl
A 31 o+ WA & Master receiverl
T 1 PC1 AOT TApxWA 1 Ap1 & DI 1915 DSKKWA 3WwWAQp e
A3 T @y T ET b, afd yB3NHL L, x3WAT Q x WA
18.32.1. 3]

Am3 1 2C1 £« 0DQQe 1 Xf1 H 3V w QQue OT @ Df TADI XQ@y B
F1d Df 1=yBf 1 Tp3 WAi " Ti ¥
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Awx 112Ci £ s t @sx(7y) xH
X 0

QQ>5xY8yeE L e 1 yp’
A

p AE e M 8AH 91 i QAo

t 3gx 1120 Akd BMxHt 3g
R DI To®ilAE Tsx sxEpl3 w
AZYy((ACK)AAN A Vv Tg

SDA

:

\BCOC

e T

Bit8

Stop

g 1812COM
7! A & 1ZVveacklyt O @ OICH

7

18.3.3.12C . ¢ X

18.33.1. 44 /H0 12C+
[2CGIH e X
12C We

RCC_APBENR1| & * ©
/El

18.3.3.2.12C Q2 H

B

BgxeTysxaxHt 3gx¢

I2C_ ENy &€ A t @ h 12C_CR1 @i PE y

‘QQ3 N ¢ SDATL @3 'Y= &V H d» IPC% B 1 M 12C H2 3 h i
I2C_CCR= I2C_TRISE| é* h X &8
18.3.4.1°CK+ a
U T 2Ci £EOT TApx WA x WA Q 3 WA F1 A DI T

WOF1* DEH21 0 p I2CCR2| é% A h We @i JVH VH @ ' o e NI
% AT WYX 4 MHz
0 WAI Wy 8 MHz
fisd Df 11 p SDA4i 1 @ Sig x 1 Nyl én 1 XmH Al x OARLG a X
Ht 3 g% (b* ENGC=1) 9%

fryi o
2Ci £ENT6XXMED A DI T

fyl o
PCi £ 1 @7 Hz ¥
A b*' ACK TA00HF1 AZNVTS
A T4y ADDRYyt1 b* 1~ ITEVIENH1 , f1 A A

DKWAT TRAY'Y E 171210 v WA T A+ WA
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183.41.Kr g

Pl ® sxX|] ADDRyce1 eb' sxE GEpHyT 1l x NQQe E T x DR| é* 1
477 Nyl éwan  SDAI

Kk TTHSCL ° ADDRYy | ' Xhéa 'QQT DRI &

E@ ZVT " HXTXEy . T4yt b* U7 ITEVTIEN= ITBUFENH!1 , f1 AAA
b TXEy Jyi1 Hpi AQQar J e 1 =®AQQ 3 I2CDR| é+ 1, BTFy

Jy x "THSCL ~ BTFy TI e VI2C_DRI| &+

7-bit slave transmitter

| Sl Address | A DATA | A DATR | A | DATAN | NA P |

EM | E3-1] E8 | E\3 | E\3 | E\B—Zl Ev

g 18 kxA Higke 2° g
‘Q: S=Starte Df T { ,Sr=Repeated Starte ¢ B DI 1 C ,P=Stope y Bf T C , A= Acknowledge
€ ¢ Z T ,NA= Non-acknowledges j ¢ Z C , EVx= Event(ITEVFEN=1Hf 1 A A)
EV1: ADDR=1, X SR1|l é# 1 W SR2| é+ | ADDRy
EV3-10 TXE=1, Ny | &+ ®V, QQ| é+ wM , b DR| &+ ~ Datal
EV30 TXE=1, Ny | &+ j ®M, QQl é+ ®M1 b DR| é+ ¢ Data2f | TxE
EV3-2:AF=1; 1b AFy~ 0 | H
EV4x STOPF=1, 1 AFy 0 | H
T
17 EVi= EV3.1' T THSCL =~ MZ@ 12° J
2CEV3@ 12 0 pE E e J e HEG
18.3.4.2. KD & p
pi @ sxX|] ADDRe 1 eb' gxE ©EoHyi 00 x N 7 Nyl éw "Hk SDAI
@WiE & DRI &% I2Ci £pi @ WAE o "E i° "HAx
Mb' J7° ACKyt . f1 AZNVT'
M 1 JRxNE=1 b*' U~ ITEVTEN= ITBUFENH 1 , f1 AAA
b* RXNE Jyt Xhpi @ ABQQJ e | DR| &+ , L, BTFy Jyutp | BTF
€ I2CDR| é"le 1 X “ITHSCL (i g)

7-bit slave receiver

| SI Address I A DATA1 | A DATA2 I A | DATAN| A P

EV1 EV2 EV2 EV2 | EV4

g 18xi " Be 2° g
"Q: S=Starte DI T { ,Sr=Repeated Starte ¢ @i DI T { ,P=Stope ¥y Bl T C , A= Acknowledge
€ ® Z Z ,NA=Non-acknowledges j ¢ Z { , EVx=Event(ITEVFEN=1'Hf 1 A A)
EV1c ADDR=1 X SR1I ¢ SR21 h X ADDR [QE{JEI
EV20 RxNE=1, DRI é+ | Y
EV4c STOPF=1, X SR1l &+ o’ CR1| &% h XM yuE]
O
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N>

1 EV1' T1HSCL "~z t12° J
20 EV2 12 0 pE E € Ha&e HG
37 ETAs! SR1l év ko1 Z M¥%AJY %E%O0Y 1 HQui] 2° %b ADDR= STOPF
%0y 1 T Q@i 27 x
b* ADDR=1i X SRLI W SR2pb‘® STOPF=Li ¥ SRLI W CR1
T Y@ @i 3b' ADDR>= STOPF  Jyi1 i aANXh | ¢

18343.H, 3
pe Hwe AQQE o1 3 f1 AyBr 71 x s34 1 7HX
A T4y STOPFIi b' J~ ITEVTENY! _ 1 AAA

A
X 12C_SR1l @ 12C_CRLi h XM STOPFy @] ev i g@#EVA

18.3.5. 12C w4 &

PD3WAHI PCi £k 0 QQe Xfi1 H 3N hm QQe O @ Df TADI XQ@y Bf
Td
E STARTHpO4i f1~ DI 11 186 3 w
Qi T3 WAA 0@HA 2
A pI2CCR2| éva h WWed JH Qf1* GEH2
A 4 12C_CCR]| &+
A J 12C_TRISE| &+
A J 12C_CR1| &+ A BIPEK puv
A JI2CCR1| é+ A@ISTARTYm 1t 1 DI T
12C g @ UH "o & NT X
A % WAI WX 4MHz
A b WAI WX 8MHz

pl

18.3.5.1. w0 F wQ

CCRI é*@ JH i "+~ "Q f4 SCLWE Hd>W '2x ' 17 SCL3N1 p SCLIi
"Ff41 913 pI2CTRISEl é* A J@H =~ Hi sdrs &4 @mscLzN

b* SCLT HoWi YP  x *p71 SCLO41 D>W Q+yB "Q  ~ sCL s

>W T W . 3 SCLv Q@Eion 3> WH

b* SCLT 2Wi 2W Q+3Y Q
h itoA&x j1 SCL x SCLi "~f1 1 SCLi "~ ANt “ @ + & 9
PH @ A+ ©8H mSCLEH " H vt Wri SCL 3 E@EM0Og¢ -« La Hi
@39 A 31 APBH ESCLa e H r + Gz H p TRISEl &# a  J1

‘A@P SCLi "'H bMi SCL& ' 3°YMh
18352. ¢ YT
E BUSY=0'HI J START=LI I’Ci £Nf1 A D 71 X & 3 WAMSL Jy)
Fxp3 wAi J STARTYt NpE E e Hor* Tf1 A ADI T
An. DI TX
A SBy . 144t b J7 ITEVTENH1 ., hf 1 AAA
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3 I2C_ SR1| &% 1 WHK §x  I2C_DR/| &+

18.353. Koy yr

3 Nx @ig x 7 Nyl éw " SDA{ i
A p7ysx¥wWAHL . AsxE’
sXE A .1
" ADDRY . T Jdyt b' A7 ITEVTENH 1 _ £1 AAA
o 3 I2C_SR1| &% | W 12C_SR2| & #
N,k sxG@oHYyt 3 T h A wwWAL T VI @n WA

A p 7y s x WA HI

- VA "WAL 3 A xsxHIwHYyWO0H
- BVl H WAL 3 A xksxHJwHymO106
TRAYY 3 tTpil o WA T A + WA
18.3.54. w0 T
pAn " sx>] - ADDRyc,3 13 7 Nyl é" NQQE «x DR &+ A
SDA1 i
3 M1~ M AQQE = UDRI érev EV8 1L
E® ACKT Hi TXEy . T4yt b 4 INEVFEN= ITBUFENH ! . f1 AAA
b TXE Jyit hpi KQQan J e 1 =@ AGQQE ~ DR| éwi1_ BTF . T
Jy p | BTFe ~ 12C.DRI &% Ze 1 IPCi AN3'Y SCL®wH> W
H 3
p DRI &% A  JVwe AE o 4 STOPyf1 Ay BI 7( gWEV8 21 t o |2C

i £Ns 0+ xwWAMSLy | )
Fx E TXEG BTFY Sy Hi p, RN EV8B 2" T Hel y Bl T

7-bit master transmitter

| S Address I A DATAL | A DATA2| A | DATAN| A P

EV5 EV6 | EV8_1] EV8 | EV8 EV8 EV8_2

°

g 18 3A ve 27 g
‘Q: S=Starte D T { ,Sr=Repeated Starte ¢ & DI 1 C ,P=Stope y Bf T C , A= Acknowledge
€ ¢ Z T ,NA= Non-acknowledges j ¢ Z C , EVx= Event(ITEVFEN=1Hf 1 A A)
EV5)x SB=1, SR1l Wb DR| &+  QQi h XM y @]
EV60 ADDR=1i SR WSR2t h XM g 5|
EV8 10 TxE=1, Nyl é+ mM1 QQ| é+ wmM1 b DR| é+ = Datal
EV80 TXE=1, Nyl &€+ j ®M1 QQ| é* yKi ® DRl é+  Data2zr y |

EV8_20 TxE=1,BTF=1, " y Byl é+ 1t E 1A, ¥y By Hi TxE= BTF |

Note:
17 EV5,EV6,EV8 15 EV8 2 T1 1 SCL@H> Wi =~~~ z@ 12° "E J
20EV8 12 0 pE E A H8 E H% NEV8W 12 jipE € ©WE J ~H

1. 0 A1 BTFM TXE
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18.35.5. %0 & p
pr sx= 1 sxeciPCi & 31 ¢r wA p%wAi | 12CT £x SDAT §QOE
U X Nyl éw e DRI & pWAE 91 12Ci FOK'E @7 "HAX

A b* ACKY JHyi1 A, AZNVT~
A T J RxNE=li b' J~ INEVFEN= ITBUFENH !, hfi AAA
b' RXNEy Jyt Xhpi @®AQQJ "1 DR| é* A ®BQQ=® t. TN
BTF=li p | BTFe 12Ci £N3'Y SCLmH> Wy , 12C_SRle® W , I2C_DR]| & *
N[ BTFy
H 3

"He 1. HevzvsAdaoa I’C dzv ZA" 4yxNUAH
3 pxx 1 ® we AE 9 A A NACK i @ NACK? | x ®M SCL = SDA
105 3 6! @na Ay B/ ADI 1

1) ® p® ®w¢ AE 9f1 ANACKT 1 p “WQY" AQQE ec (pih QY~™ A RxNE' T

2) w f1 AYB/ ADIf T1 To p MWQVY AQQE ec i QY™ ARXNE' 1e) J
3) Ei o AE Hi | ACK=yBf t1@F 1y ., Bp EV6ec (EV6_1HI | ADDRec) g+

17§y B 7o 12Ci &s 0+ xwAMSLy | )

7-bit master receiver

S Address A DATA1 AY DATA2 A DATAN NA P
EV5 EV6 | EV6_1 EV7 EV7 EV7_1
0 18 A| 1: 3¥WAA HGEH2

"Q: S=Starte D T { ,Sr=Repeated Starte ¢* & DI 1 C ,P=Stope ¥y Bf T { , A= Acknowledge
€ ¢ Z T ,NA= Non-acknowledges j ¢ Z T , EVx= Event(ITEVFEN=1Hf 1 A A)
EV5x SB=li SRL W DRIl &é+1 y§ |
EV6x ADDR=11 SRL W SR2 y |
EV6 1x N H®%0O 11 kT A 1LAE G ¢
EV7X RxNE=li DR| é+ 1 y |

EV7_1x RxNE=1, DRIl &+ 1~ ACK=0X Jy STOP

" b TDAE 1 @1, i %fme 1l s AhT NA

2° EV5,EV6’ T1 1 SCLE®H>W =~ ~ zw 12° "E J

3 EVZI 12 0 pE E A H& E H% p EVi 12  jipE e WE e HG

1n o /A&t BTFIhd RXNE
4 EV6 14 & EV7 18 12° o pE E e WACKe Ha

"He 20 KHevzvsSAAQOPCYAHNnzZv AT &7 yxNeddav "Ha
T AA| | DataN-2 = ® | + %p DataN-1e @ | I & RXNE=> BTF Jyq 4
a1 p DR| &+ @iDataN-2" 1« | ACKyt @ 3 ACKyp DataN ACK e’ I¢ p%we
o p DataN-2e @1 Jy STOP/STARTH 1 X DataN-1 p RXNE J y @ | DataN
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7-bit master receiver
S Address | A | DATA1| A | DATA2 I A | |DATANZI A IDATANll A | DATANL | NA I P |
EV5 EV6 | EV7| | EV7| EV7_2| EV7
g 187 A| 2: MIEWAA HEH2

‘Q: S=Starte D T { ,Sr=Repeated Starte ¢ @i DT 1 C ,P=Stope y Bf T C , A= Acknowledge
€ 9 Z T ,NA= Non-acknowledgee j ¢ Z Z , EVx= Event(ITEVFEN=1Hf 1 A A)
EV50 SB=1, X SR1| é+ 1 W DRIl é*1 | v
EV6o ADDR=11 ¥ SRt W SR21 | y
EV7o RxNE=1, DRI é+ | 4
EV7 20 BTF=1,DataN-2é p DR| &+ a1 DataN-1é gpNy| @&+ a1 =~ ACK=01 DR| & A U8
DataN-2 1y STOPI  DataN-1

1~ EV5,EV6’ 11 1 SCL@H> Wi "~~~ z® t2° "E J
22 EV7 120 pE E A H& E H% p EVi 12 jTpE e @WE e H&
1N & /& BTFThd RXNE

Mna 3kdft o
RXNE=1, DataN-2 = &
DataN-1 i @

BTF=1,\y=> DRl é* » DR| é* &¢@ " DataN-2t Ny| &+ & @ DataN-1 %Hi SCL"I H1
O1i =0TH 1 0@QQ
I Acky
DR| é+H A @iDataN-2, Nk Nyl &+ M DataN @i
DataNi wH& e A NACK! T C
START & G STOP y
DataN-1
RxNE=1
DataN
@i LY{ ™M N>2@E 1AE = 2AE @ o1 71ja@ nAAI v Q@i ® X
N2kedi 0auv
ly POS> ACKHy
M é ADDR J y
| ADDRy
I Acky
Mé BTF Uy
STOP y
DR K
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7-bit master receiver

S Address A DATA1 A DATA2 NA P
EV5 EV6 | EV6_1 EV7_3
g 18 A| 2: MEWAA HEH2

‘Q: S=Starte D T { ,Sr=Repeated Starte ¢ & DI 1 C ,P=Stope y Bf T C , A= Acknowledge
€ 9 Z T ,NA= Non-acknowledgee j ¢ Z Z , EVx= Event(ITEVFEN=1Hf 1 A A)
EV50 SB=1, X SR1| é+ 1 W DRIl é*1 | 4
EV6o ADDR=11 X SR1| é+ 1« SR2| é+1 | ADDRy
EV6_ 1o H@%Oy' 7 p EVeo1 BT gx | o1 ACKZ I
EV7 30 BTF=11 = STOP=lLi e @ + & DRe Datal= Data2(
T
1) EV5EV6’ 11 1 SCL@H>Wi ~ ~ Zz@ 12" "E J
2) EV6 1@ 12 0o pE E e WACKe H&

NMcwedi dDav

d p ADDR' 17 1 | ACKy
| ADDR
STOP & G START 4
P RXANE%O.Jygo1 Q0
7-bit master receiver
S Address A DATAL NA | P
EV5 EV6_3 EV7

g 189 A| 2: MEWAA HEH2
"Q: S=Starte DI T { ,Sr=Repeated Starte ¢ @i DI T { ,P=Stope ¥y Bl T C , A= Acknowledge
€ ® Z Z ,NA=Non-acknowledges j ¢ Z  , EVx=Event(ITEVFEN=1'Hf 1 A A)
EV50 SB=1, X SR1| &+ 1 W DR| &+ 1 | H
EV6_30 ADDR=11 ~ ACK=0 X SR1| é+ ¢ SR2| é+1 | ADDRy p ADDR | ¢
STOP=1
EV70 RxNE=1, DR]| é* | H
I
EV5EV6 3° Th' SCL@H>WI ~ ~ Z@ 12° "E J

18.3.6. °

18.3.6.1. M a BERR(
R AsSXGQQE e Q 1 ERCi £ L4 Av @y B& Df 1., f1 O4 %'HYX
MBERRYy JymwmoOQbH'® A7 ITERRENH1 , f1 AAAUY
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NMpx ¥WAXxQQ BAI. 1 ®O1X
“ b i @ Df T1 X mi A ADI XMésxay Bf T
S b i Wy B Tk Y WoEly Bf TTHAL a2 H T OOA
Mp3 WwWAx 1] ®wO4i12aHjeeE Gie "6 %H' 71  hie aABE Gie
18.3.6.2.z 1" (AF)
Ei £5s 4 AfRZYygH 1 2V % HX
MAFY Jyt b A7 ITERRENH1 ., f1 AAA
MEA "l @ A NACKHI 0 ¢ Hy X
ShriIrxk WAL T OO
S b ir3 WAL 1o 168 AyBrtTaa AD
18.3.6.3.¢ w” (ARLO)
ERCi £54° T B Hfi1 T b, I S%'HYX
MARLOY . TJdygt b* J” ITERRENH 1 . f1 AAA
nieci £s oy x¥wWAMSLy | ) ElCi #b, " T 1, En|p2 Ae A® ZEDEKS
x1 HE! @p & 04 w3 a ADf Tec 9 Z
n 1t @04
18.3.6.4. |/ o OVR)
px ¥WAiIi 1 b BH &
Hp DRI é+ A~ AE Q0
% 'HX
Nwei BN BA

I PCT A* pi @ QQHI EETJ41 ®  AE  (RxNE=1)

® I N

) Hi 1Z] RNNEpi A ®Z AN @9 KA GEE
px WA L b BH a 1 12Ci A pa QQHI pi AE @H = e | AWQ
Q "7 VDRI éH (TxE=1) , A %' HY

Mp DRI é+ A AE N oA
N AZ . hpai Hii @M1 ZBA ¢1 @ BWWQRQ A MZYRCO4I % p h o
H ~ A DR]| éH

pA M AE Hio p]] ADDRechpv ASCLi "~e ~ UDRI &® b j{Vy’
Pl . 1 ®AZ BAVM AQQ

18.3.7. SDA/SCL (-

Mb* e H a ¥
A " WAYDb' TxE=lh BTF=1x I2)Ci £ pe ~ 3'YH 4 wHi QY& T n I2C_SRL t @ "H
R QW é+ (DRI é# >Nyl &+ T VG

I " WAx b RxNE=1lh BTF=1x I2)Ci £pi @ QQE o 3YH 41 wmHI @QVE T
I2C_SR1I + @ "QQl &+ (A  #=3Nyl &n T »E)
Mb'px WAA BH a x
" b' RxNE=li pi @ 7 AE ~ DRI &% =& 1, Al i o @eps AE b
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b TxE=li po A 1 AE e 2=0ATQ0Q DRI &+ 1 _ Al a GIE N
oA
- T hM v RS
18.4. I’CA H
181CaAA 9
AA T T %0 Aki g
Dy Ta (Master) SB
sxTA (Master) & s x W (Slave) ADDR
ITEVTEN
T vy B(Slave) STOPF
QQE e H4G BTF
i A" N M RXNE
- ITEVTEN = ITBUFEN
A A NV TxE
o4 BERR
T B. (Master) ARLO
ITERREN
¢ Z, AF
/ OVR
18.5. I2CL E
| &+ @ half-word & & word
185.1.12C 0 L Eg 1(I12C_CR1)
Address offset:0x00
Reset value:0x0000 0000
15 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
NO
SWRST | Res | Res | Res | POS | ACK | STOP | START ENGC | Res | Res | Res | Res | Res | PE
STRETCH
RW RW | RW | Rw RW RW RW RW
Bit Name R/W Reset Value Function
T*H
E JyH IPCIlszu g8 gy &
I 3 12CTEA D oL o4Tvw T
)
15 SWRST RW 0 Ox PC¥#ej 24y ' d
1x PC¥e 2yt H
Fx y' @r: & w'dH A Dp
2C b BUSYHR L pO1i w=ds 4 y
BT 1T H
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Bit Name R/W Reset Value Function
14:12 Reserved - - 39
ACKy Ji Al 1200 wl1 71! J
5/ | &% & PE=OH' . 71 |
Ox ACKHi  E Nyl &+ g* pi UEE
" G@H(N)ACK
1x ACKHi pVyl éw 1 @i AE
11 POS RW 0 ;
GEi(N)ACK
FXPOSyET 1 p2E @l @ JalQ
Rl ®QQe U
W NACKM 2AE 10 p | ADDRe
o | Acky
Z\ Al IR | | &% 1 & PE=0
HeoT
10 ACK RW 0 OXHZYy ¢
Ixpi o AE o 4+ AZY ew @
s % &0
yBr tri1 1! @iy | 641 @
aEsd yBrTH . T wEs L
H Hi, 1JH
R3wAT x
9 STOP RW 0 OxnyBT;‘Tr 'I
IXpE E e GpE DI TA, @F1
y BT T
DX ¥WAT X
oxnyBI T
IXpE E e @ { SCL> SDAA
Df Tf1
IR | | "1 GE Df TA, ©
& PE=OH' . 1 |
3 WA X
oxfn DI 7fH
8 START RW 0 _
Ix ®f 1 DT 71
K WA X
oxn DI 7fH
IXEG4M Hif1 DI TeX' Ts 0
N 3 WAL
TBH & £x U
7 NOSTRETCH RW 0 E ADDRG BTF %O Jy Hi g1«
TBH a 1 THYy
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Bit Name R/W Reset Value Function
Ox bl H a
1x" BH a
% Ht 3 Al
6 ENGC RW 0 0x Bx'Ht 3 @ NACK? Zs x 00h
1x 61 X Ht 3 @ ACK® Z s x 00h
5:1 Reserved - - 39
12C ¥te Al
o B
1x 12C A&l
0 PE RW 0 Fxb | HH *p | pE
J o 2Cwe T T X tM 'O
1273 J o PE=O A®@y |
n3wWAT J e AT y
18.5.2.12C0 L E 6 2 (12C_CR2)
Address offset:0x04
Reset value:0x0000 0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IT- ITEV- ITER-
Res Res Res Res Res Res Res FREQI5:0]
BUFEN TEN REN
RW RW RW RW | RW | RW | RW | RW | Rw
Bit Name R/W Reset Value Function
15:11 Reserved - - 39
AT w oA A E
10 ITBUFEN RW 0 Ox E TXE=1& RXNE=1'Hi | £1 a A
1X E TXE=1& RxNE=1Hi f1 ' T AA
TAAHE
ox B
1x B TAA
pi T 1 Ti ot NFd1 AAYX
A SB=le 3WAZ y
9 ITEVTEN RW 0
A ADDR=1e 3 /x WA
A STOPF=1g x WA
A BTF=11 H=® TXxE& RxNE' T
A b ITBUFFEN=1LI TxE' T 1
A b' ITBUFEN=LI RxNE' T w1
A A El
8 ITERREN RW 0 R .
ox B AAY
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Bit Name R/W Reset Value Function
1x B AAY
pi T Ti 1 NF1  aAAYX
A BERR=1
A ARLO=1
A AF=1
A OVR=1
7:6 Reserved - - 35
2C¥e H
o T APBH '@ J | éx1 Q@F1
mlPC e Nk EQQEN= 3'YH
wnibl ' A ' T 4MHze % WAI o
100k 8 MHze 400k 1 w?z ' T 9 QAw
Gk APB 'H !
5:0 FREQ RW 60 ‘
000000x ™ B
000001~ B
000100x 4 MHz
e ..
o.e | Oz APB i 2 'H
¢
18.5.3.12C° 1 vy L Ep 1(I12C_OAR1)
Address offset:0x08
Reset value:0x0000 0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res ADD[7:1] Res
RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
15:8 Reserved - - 39
7:1 ADD[7:1] RW 7 1o i £g x Bi7~1y
0 Reserved - - 39
18.5.4.12C'AOL E g (I12C_DR)
Address offset:0x10
Reset value:0x0000 0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res DR[7:0]
RW | RW | RW | RW | RW | RW | RW | RW
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Bit Name R/W Reset Value Function

15:8 Reserved - - 3D

8yQQlI &7 1 5An h T HA™ V@& HT
Asx1 . 172 e dl @ Qs RXDRT & J
A O4 BIQQe TX DR

r p+aco
E° AE & DR| &% Heh °~  TXDRZ!s
Dk DQQe fife ADeTxE=1Z 1 b*' { 3 H

"Hi A e Q0N JVDR| &+ PC¥®e N3'Y

A sl
bapg+dao
7:0 DR[7:0] RW 80 o ‘ . )
i@ GEHE 0 DRI &% eh T RX_DRC
e RXNE=1Z pi o i AE & RXNE=1Z o

QQl &v 10! bR ABEQQL ¢

Fx

1) px WA 1 sxjh 0 QQlé~

2) . Ti!In’ 7 VMeb' TxE=0r Ki =~ Q0| &
"L

3) b'p/ n ACKT ~ HA1 ARLO' 711 i @ U8

E ' jh 0O ~ QUQl é&w 11 %ji

18.55.12C> L E g (I12C_SR1)

Address offset:0x14
Reset value:0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re Tx | RxN | Re | STOP | Re | BT | ADD | S
OVR AF ARLO | BERR
S S S S E E S F S F R
RC_ W | RCW | RCW | RCW
R R R R R R
0 0 0 0
Bit Name R/W Reset Value Function
15:12 Reserved - - 39
I %0
ox 1 Iy
1x, N /
11 OVR RC_WO0 0 E NOSTRETCH=1'HI px WAT § . TJyuy
y* 1 0] v &EPE=OH' 71 |
Fxb' QQl é» @ "HAA1 H Wi SCL G
oA Q0T j . h@h Xad 3°YH
10 AF RC_WO0 0 ZV ., %0
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Bit Name R/W Reset Value Function
Ox =®Z\ 1]
1x Z ¥
E=® + ZYHi. TNJy | é-w
gy 1 0] 1 daEPE=OH 71 |
T b, & 3wWAC
ox=os4 T B @
xs 4T B,
Ei £ sMO4 @~ AD A3 Hi, TNJy
9 ARLO RC_WO 0 .
| ew
gy 1 0] 1 ap PE=OH 1 |
p ARLO' Tec1 I2Ci £s D" 'Ot x WA
e M/SL=0(
O1. %0
oxn DaayBr 1, w
8 BERR RC_WO0 0 x D&Gy Bl T
h Ei £5 4 @ Daay B ti. TN g
1
gy* 1 0] vaap PE=OH . 1 |
QRQl &% WM e A HT %0
0x QQl é+ My
1X QQl &+ mM
PA QQHI QQl év" mMH § J lLipgAa s
7 TXE R 0 X 24
T°QQ DRI éx! | yir dpal A D
Gy Br 191 GEPE=OH' . 15 0 |
b*®@ ANACK yj Jy
Fxp WM 1A A @QQe 1 & J° BTFH =
QRQ jiT | TXEyit mBHQQI &+ w\
QRQI &% Meil @HT %0
0x QQI &+ wM @
1Ix QQl éx M
Pl @HI EQQl évj mM1 Jy | &% pi o
6 RxNE R 0 §x 41 | éwj Jy
TMQQl é+ @ " "HAh | | €1 & E
PE=OH' 1 |
FXE 47 BTFHI nQQj i | RxNEy1 4
RBHQQlI 6+ Kmo
5 Reserved - - 39
4 STOPF R 0 yBl Tsdye kWA
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Bit Name R/W Reset Value Function
ox=0s4" yBr TY
Ixs4d yBI T
R AZVedeb' ACK=1Z 1 Ex t pO4i 54
yBr THi, TN yJ1
T n I2C_SR1| é+# a | MI2C_CR1| &+ @& "H
AN | 1 GE PE=OHI . 1 | H
FXp® NACKe | STOPFyj hJy
3 Reserved 39
E' e J %0y
OXE e ' HE&
IXE e
R W 7. TNJy | éveEx WAl
NOSTRETCH=0 Hy 3 %A1 /5 NOSTRETCH
R X
, - . o i l&)HlE(x) AAE ey0 ACKT
hQQl é-+ n € RXNE=1
i A HILE AAQQZ A 1L hQQl é
W T YA BIQQe TXE=1L
TMQQl éx @i & "HAN | HWanA
A D&yBI 1o GEPESOH + 1 |
Fx
P A NACKe | BTFyj h Uy
sXxT A e3WAL/ISxW & xWAL
T n I2C_SR1| é+ a1 W I2C_SR2| é+ N |
JWE PE=OHt * 1 |
'y aSlavef o
OXSXj¥W a=06 sxy
Ix @ OBy x W
Eq ©iksgx/mOAR| év dx Ht 3 gxw 1,
1 ADDR R 0 TNJyY ¥
tipx WAT 10 HQw] 2° 1 op
ADDR Jyo1 X SR1| é#w 1 W SR2| &+
rvytr oMasterfo
OxXsxan =0d y
Ixsxa
74sx Hl EQ. ACK ¢ Jy
t:pw NACKe 1 | énjh Jy
Dy %0¢ 3 WA
0 SB R 0

0x " A DI Ty
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Bit Name R/W Reset Value Function

X DI 1TTA W
qQEn DI THi Jyg | éw
q T nI2CSR1| &+ a | MQQ| &+ & "HA

N HWG&GE PE=OHI + 71 |

18.5.6.12C> L Ep 2 (I12C_SR2)

Address offset:0x18

Reset value:0x0000

Note: 0 £ADDR %Oy p I12C_SR1l é+# o Jy1 p I2C_SR1e @ W [2C_SR2| &+ | n |
ADDR %OY + %! k g AN I2C_SR1| &+ @ADDRY J4ya& STOPFy | Hi I2C_SR2|

gHEDQ

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SBU BUS
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | GENCALL TRA MSL
SY Y
R R R R R
Bit Name R/W Reset Value Function
15:5 Reserved - - 30

% 'Ht 3 5 x¢& kx WAL

0X " @ X'Ht 3 gxuy

4 GENCALL R 0 1x E ENGC=1'HI ¢ x 'Ht 3 Giig x
Efri1 AyYBI T& A @ DI 1 Hi
G PE=OHL, T ] | é-~
KX T A %0

oxjlszx TA'SH
Ixlszx TA
3 SBUSY R 0 A .
O'Hs AADI TH 1Jy
Esxjw aadiis< AyBrT
€ STOPF=1Z H 1 |

A %0

oxi o QQ

1 "QQT A

P QAs x € 4 PL | évi QX
2 TRA R 0 . .
E @RWY[
Esd" yBI 7eSTOPF=10 1 &G v o
DI T @

PE=OHI 1 | Ié&~

aO1 T B € ARLO=1Z 1 G E

01 0 %0
1 BUSY R 0 X B
OxpO1inQQ
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Bit Name R/W Reset Value Function
IxpO1i*p Q0
Es 4" SDAG SCLWH> WHI. T JH
Es{ AyBr tH. 1]
| &% "Y"E * p iy 4 | El &
"1 e PE=OCH 3UKt "~ A
3 x WA
0x ¥ WA
1x 3 wA
0 MSL R 0 qQEI £l 3%Ae SB=1IZ Hi. T4y y
qQEO®1i s 4" Ay B 1e STOPF=1Z
T ® €ARLO=1Z G&GE PE=OHi. 71 |
1857.12C'Q 0 L E 6 (I2C_CCR)
Address offset:0x1C
Reset value:0x0000
15 14 13 12 11 | 10 | 9 8 7 6 5 4 3 2 1 0
F/IS | DUTY | Res Res CCR[11:0]
RW | RW RW |RW |RW | RW | RW |[RW | RW | RW | RW |RW | RW | RW
Bit Name R/W Reset Value Function
RPC3wA O
15 FIS RW 0 0X %o WA
1x 06 WA
0 WA HTH M %
14 DUTY RW 0 0x & AT X Tiow/Thigh=2
1x & WA T X Tiow/Thigh=16/9
13:12 Reserved - - 395
0 /% WAT BIH i v Qe 3w
AT
v Q1 13 wAi @ISCLH
. % WA X
V  Thigh=CCR X Tpcik
11:0 CCRJ[11:0] RW 126 h 0
V  Tiow =CCR X Tpck
. 0 WAY
DUTY=0:
V  Thigh=CCR X Tpclk
V  Tiow=2 X CCR X Tpclk
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2
3
4. RA&H=® <H
5

DUTY=1(m=
V  Thigh=9 X CCR X Tpcik
V Tiow =16 X CCR X Tpeik

400KH2z):

1. B hGion & 0x041 p 6 WA
i Bl GEn 6m 0x01
Thigh=tr(scL)+tw(scLr)

Tiow=tr(scL)+ttw(scLL)

E®E PESOHET U | &+ Y

18.5.8. 2C TRISEL E g (I12C_TRISE)

Address offset:0x20

Reset value:0x0000

15

14

13

12

11

10

6 5 4 3 2 1 0

Res

Res

Res

Res

Res

Res

Res

Res

Res Res

TRISE[5:0]

RW | RW | RW | RW | RW | RW

Bit

Name

R/W

Reset Value

Function

15:6

Reserved

39

5:0

TRISE

RW

6d0

PO /% WAT Wipzi "H £ 3WAC
PyZ wép3 WwWAi I SCLr
GBIz YA H T Yo mEoq SCLi "

~YA'H A~ Ni SCL i 3Y AMh o

Py o Iwico4 N, @y b
SCLi "H 1w ¢ Wmi1l
&b X % WAawz i SCLIi "H
1000ns b ‘' p 12C_CR2| &+ A FREQ[5:0]
A B8 M2 0x081 Tpclk=125nst . TRISE A
J w 0x09¢ 1000ns/125ns =8 + 1 =9¢
<« Lvwd @ a@r TRISE
b' J'j mQQ . NQQ " 3 TRISEI
@ 3 thchv Q

Fx EPE=OHET U | éw
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19. ¥ Wy Ag ar g (USART)

19.1. USART 1 K

Tapat oat (USART)OE™ M /by ) L2 T QO QWA | USART. 7 n
QL: ' a1 v &K, pul: ' O

E'HYaepb 3>4£2Tpd 3 E B AJnw 3

19.2. USART m 9

A =veTat 3

A NRZ% T A

A ' J16Mnaa sn Tiwrp yeH koy®isg 6
A A =1 QHT @ AY Lz
A spl:' gl

A 1 AYEQQ vy 8yada 9y
A ' J@y Byeldd 24
A ap wWAs ma g GBI CH i
A bl agEeT

A " NBEA 51 QA& y

A T Li-

A 51 %0

i1 @ buffer »

[ A bufferv

i e

A Ty i

i A > 9y

i M eoQQ >

AV %Oia A0

i CTsow

A 1 &8 W

I A Ha

I 1 oQQl &+

i s 4 01w

i Ox

Y

i 3 "HA

A ~fnw 3

I b sxjw 1, WA

i WA o X \/ SJ'IJS)S%oésll
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19.3. USART N A4 7Y

USART i # sAAOBTH t ip Y M USART 25 36 N BAADXT ©Q
0 VRXEF A QQ . (TX)
RXxi @ QQ = "H rn, Qs 3 1 xadv Q0

T™XXA QQ ., Ea v T BHL , AdO¢ EWIOMAE J EA H w51 Xh

j A QQHI TXAD!2 2W pod WA | %I/OA a Hiz: QQEA =1

USART3 YO0 Qi = &x
Z!

A Oipgan ai o S B

A A Dy
A AQQyBG 9y WHOQY R’
A 1 2AGEY By ' % " "QQv G

A AT 8| év (USART_SR)
A AQQ| é* (USART_DR)

A ALz'" | &w (USART BRR)l 12y @QQ> 4y n'Q
D2l WA i" Abx
CKxn H'H
%wAO . 122l e ©H (p Dy=yByi=oH T 1 1! OF:¢! @Qpws A

QQy . AH T ) QQ @p RXiat 1 L@t i VoNg| é+
t (@b LCD LH*) H ~y=sllé T T! AY G
i” Abp 71 Lli wAa X

A ncts: ] A tNT >2WipE QQe J H Ai  K@EQQa
A nRTS:A 91 NTHOWL ~ USART ! Bi ¢QQ
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o€ Qg

PWDATA PRDATA
Write DATA REGISTER(DR)
CPU | CPU
Transmit data Receive data |
register(TDR) register(RDR) |
™ [ —] [ §
RX E@_' Trans U
block ‘Transmitshift registe —»‘ Receive shift register‘ 3
7y 3
\
CK CONTROL {1 CK
CR3 CR2
‘ sToP ‘ CKEﬂ cpo‘ CPH+ LBCL‘
CR1
‘ USART Address ‘ ‘ UE ‘ M‘ WAKE‘ PCE‘ PS‘ PEIE‘
RTS [1—| HARDWARE ‘ -
FLOW
CTS (:ONTROLLEB—l
A, A, Receiver
TRANSMIT| WAKE RECEIVER clock
CONTROL UP UNIT]| »| CONTROL
\ \
CR1 SR
‘TXElEH TCE{ RTEN1 'DLE‘ TE‘ R RL\JN‘ cTS Tx( Tq RXN IDLE‘ ORq NE‘ FE‘ PE‘
USART INTREEUPT| I~
CONTROL
USART_BRR
TE — ™ TRANSMIT RATE
CONTROL
‘DIV_Mantissa‘ DIV_Fraction
15 4 0
RECEIVER RATE
RE—>| CONTROL
Conventional baud rate generation
g 191 USARJ
19.3.1. USART 9 E Y
E '@ AY USART CR1| é+ A @Myt 04 84 9y p DyQ 1 TXO /2 H>
Wi pyByQ Iz d>W
Mo YN RH=1 04 ao AHQEQQy | ¢ Yo~ QQuE v @ADyY ( @yeQ
67§ By oy Q)
A 21 o Hr @l A1 v DI EA Ml @ UEA Yy . Ay H RTFAH
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9 bit word length(M bit is set),1 stop bit
Data Possible
frame parity Next Nextdata frame
Start bit start
bit | sito | Bit1 | Bit2 | Bit3 | sita | Bits | Bite | Bit7 | Bit8 [siop | bit
bit
||
Clock 1L
Start
bit
— Idle frame
Start
— Break frame i
Stop bit |_
bit
** | BCL bit cpntrols last data clock pulse
8 bit word length(M bit is reset),1 stop bit
Data Possible
frame parity Next Nextdata frame
Star bit start
bit | gito | git1 | Btz | Bits | Bita | Bits | Bit6 | Bit7 [ s0p | bit
bit
Cloc :_L
Start
bit
Idle frame 1
» Start
Break frame I i
Stop bit |_
bit
** | BCL pit controls last data clock pulse

19.32.1 B
A HiTQOMyEE dA 8HE 9y EQQ EA A& y(TE) JHi A
Qp TXO i

19.3.21.d"7 r

P USARTA Q 1 p TXADi XV, QQuEwHOOY

Od=n Nyl éne Gl

Nyl én a@iQ

USART DR| é® Y9~ Ay

BAQQA o 6 & AHODWE Dyypeo ~@Q ! Uy By
By Jx1= 2AYy By
Fx
PQRQe Q jievy TEgr e, N q TXO0i @QQ + wmbz"' Q¢
BIE QONB.
TEH =79 NA AM v
19.322.H AuyeH
WAEY A Gy By Gy 'Q @  CR2GESTOPH A
M vyOo© yBy

USART "HY” Yy

yB Q" pe
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_ Possible
a) 1 stop bit Data i
s parity Next Nextdata frame
Start it start
| vit| sito | Bita | Bit2 | Bits | Bita | Bits | Bite | Bit7 |St0p bit
bit
—
SRS I O I I B
b) 2 stop bit Data Poss_ible Next data fram¢
ot parity Next " ext daa fra
Star bit start

| vit| Bito | itz | Bit2 | Bits | Bita | Bits | Bite | Bit7 [ 2stop[bit | i |

g 198 JyBy
18 X
1) p USART_CR1| é# i Jy UEY[ w3 USART
2) A Y USART _CR1@My[ h OE
3) p USART_CR2A STOPH[ A Y ¥y By Gy Q
4) 1 USART BRR| &+ 'O 9 mEl:
5) J USART_CR1A GITEH 1 A AV v ARM KQQa
6) H A ©IQQ" USARTDR| é" (%0OA | TXEy) pE® AA " # @Y i1 M%AE
A BQQ w7
7) p USART DRIl é*% A" 3w AQQEc 1 M& TC=lI E ~ @ AQQy Gl J

E K USART & VY WAe | e J 1 d qwo Ke

19.3.23.cdi 3
I TXEni MQQl é+ G "HAT HE @ TXEy'. 17 J1 E "X
A QQTJ4x USART DR N Nyl érwiQQan TJ4AD
A USART_DR| &+ |V
A i AQQ @ ° USART DRI év aj h ~ % mQ0Q
b* TXEIEH J1 %%ONfF1  AaA
b' %HUSART* pA "QQi MUSART DRI é+ @ "HA1 N"HQQé s GTDR| &+ |
XpE e J HH QQ N Nyl é-
b' %HUSART=®dpA QQi f2VM "861 MUSART DRI &+ @ "HA 1 "HQQp N
gl év 1 QQe ADI TXEyVo
E vA H&G&HYBya o)Xh J° TXEYy1 TCH J 1 b' USART CR1| &+ A O
TCIEY J Hi_ hfi1 AA
p USART DRI &+ A A w® AQQi1I pr USARTWeo & Jii +# 3JVHI &
WA( T g)e 10 XMé TC=1
Fx TCy!' @ TME o6p0{ %] AAEO prA v ZWAT AEr
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Idle
preamble Frame 1 Frame 2 Frame 3
X ine HNEEEEEEESEEEENEEEpEEEEEEEEn
Set by hardware cleared ~ Set by hardware cleared
TXE flag ) /’\ by software r\ by software
Set by hardware
USART_OR F1 F2 X F3
TC flag /A
\ | / Set by hardware
Software Software waits } /
enables the Until TXE=1 and writes F2, TC is not set TC is not set TC is set because
USART into DR because TXE=( because TXE=( TXE=1
[
Software waits Software waits Soft it
Until TXE=1 and writes F1 Until TXE=1 and writes F3 © W.are waits
into DR into DR Unil TC=1
g 1¥%e HTC/ TEHZ
19.3.2.4, M
Jy TEN/AEE USARTp M AQQv & VERY,
19.3.3.0 a p
USART ' 1 @ 83y & 9y @QQEI tyn 22 USART CR1| é+ AT My
19.3.3.1.4 ¢ Hf =
p USARTA I b Aze@ ~2° 1 yb weld A Dy mX 1110
X0X0X0000
RX state Idle Start bit |
| | | | | | | | | | | | | | | | |
| | 1 1 1 1 1 1 1 | 1 1 1 1 1 | |
1 1 1 1 1 1 1 ] 1 1 1 1 1
RX line ! | oo R T T A TTT
! T e T S
1 1 1 1 1 1 1 1 1 1 1

ideal T

— — —
— >
— >

f )

RN

RRRRRR:

%

1

1
sample | 12 3 '10 11 12 13 14 15 16|
clock ! ! !

| | 'Sampld |

| | | values| |
real | K /) RN J
sampe Pt T 1AL T LTI t
clock POXOX X X X X 'X 9 10 11 12 13 14 1516

1 1 1 1 1 1

O i i 6/16 P

1 1 1 | < 1 1

1 1 1 1 1 1

1 1 1 1 1 1

D 7/16 ! 5 7/16 Lo

1 1 1 " 1 1

i i i : -

! < :Oneblt-tlme N

1 1 1 0 X 0 X 0 X 0 0 0 0 X X X X X X
NS NS L
Falling edge At least 2 At least 2
g edg bits out of 3 bits out of 3
detection
at 0 at0

g 195 ADys 4

306/382



PY32F005v " v & ¢ g

b 2 jJHQ wi 1N . DysdXt M "6( J%Oy)MEiTi ~ b 3
A TP WROQOM(3 5 7y@WM K “1>pvM8 9 108MT K T ®600) ®
Dyt H J RXNE%OH1 b* RXNEIE=1lI _ 1 A A
b' bK 3A ~ Pi KO2AT 60463 5 7y ~ P>V 8 9 10y@® ~e) y Dy
Kt T 0o0@ HT h U NEg?® %0y b j i AT T1 . AB Dy d Yii o
Hht M T8¢ J%0y)
b ® K3A ~ Pi kO2AT 6063 5 7yl ~ epdvM 8 9 10y ~ ey w D
KT @@ HT h 4 NEgZ ¢ %0y
19.3.32.d" 0 @&
P USARTI ®Q 1 ¥ RXO0 N QQuEiwH®M®OY p %¥WA 1| USART DR| &+ Yy 9 @A’
Hgag O431 Vgl 67 e
4 X
. N USART_CR1| é+ @ UEJ 1f 3 USART
J USART CR1@My heQQ vy

1

2

3. p USART CR2A JYy By @iAQ

4, 1 L:' | &+ USART BRR '0OQ Quiil:
5

J USART_CR1@REY w31 o+ 1 ZEADsd Dy
E EY 1 ® HX
A RXNEy 4y E "Nyl éw@igk N RDR QB I QT4 i @Xh! @

(Y 0 /be OHE  %0)

A b* RXNEIEH Jur1 aAA

A piowQ b'sd v 13 6o, 1 %ON J

A poAd  w¥wA 1+ 1 USART_DR| &% H& MRXNEyY | RXNE %0 CJ @
ME™ or | RXNEHJo pi EYi od |l '@ do,

Fx pi ®QQHI REyj Z “y b* REypgi @H | 1 E" QQ&Ei ¢ b,

19.333, " M

EM v 4"  HITIne =i " QQv I Hb " IDLEIEY IJNf1 AaA

19.3.34. |k,
b RXNE =& gt wi® AQQ _ Al o, QQE ®E RXNEy | ¢ x
Nyl é® N RDR| éH# RXNE% 11 @ Y%AE o Jy@ b'i AQQT @ 1
RXNE %O KT J @8 o £
Eo, F1 Hx
A OREY Uy
A RDRpkNj hb, USART DR| &+ Ki & X @QQ
A Nyl éwa@ BEgkN - al @ @WRQ Nb,
A b RXNEIEY 1 & EIE JuAAF

A 2E M USART_SR= USART DR| &+ @ "HA1 ! « y OREY
FXEOREyJgHI "6 NOL1AQQTJ B, abd!{ ox
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A b* RXNE=Ll i A®GOQRQ pi wl é# RDRIi 1! @
A b* RXNE=OI YP i A®OQQT.J | RORT4=&CD !
19.3.3.5. 1
fET TH (@t WA v n, ®@ JVQQ>3 7 QQ0Ow

a
x
%
@

2 2 AN
s;rglfkle T Tl T2 T3 T4 TS TG T? :TS 9 Tlo T11T12 T13T14 T15 :16:
b | » 6/16 o
i i < iOne bititime i ‘g
g 1% s 4z @®EQQ
1915 4 z0 ®BQQ
-0 NE - DavHe A0l &
000 0 0 Valid
001 1 0 Not Valid
010 1 0 Not Valid
011 1 1 Not Vali
100 1 0 Not Valid
101 1 1 Not Valid
110 1 1 Not Valid
111 0 1 Valid

Epi ovasd 3 Hx
A p RXNEy@E "~ 4 NE %O
A HOQQx Nyl é+ e =~ USART DR| &+

A popAE 33U T 1 =®AAfF1 a1t ® NE%OH> RXNE %Oy i a H A o8
RXNE N b* T4 J° USART.CR3| é" A EIEy1 Nf1 AAA X
USART_SRI W . USART_DRI| é+ 1 N ]| NE%Oy

19.3.3.6. V

s U v m xyBy=ep QWH il 7

Ev s 4 HX
A FEy . T1J
A nNoQQxNyl é+w e ~ USART DRI &

AAF1 t a1 Ayg> RXNEyaHJ 1 9aNfi AA prA

>
1]
1]

pDE  3HI
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Ho 3 T 1 b' USART CR3| é% A EIEYy Jy© 1 Nfi1 AA
2 "E M USART_SR= USART DR| &+ @ "HA1 ! vy FEy
19.33.7.0 a1 uvH AuygsH
| 0@y By AQ @ CR2@ESTOP! J1 p* WwAHI ! @f 14 2A
A 1AYyByXM1AyBy® ~pv 8 M 9>V 10 ~ e
A 2AYyBYXM2AYy By T gv yBy®M 8 M 95V 10A ~ eHGDE b' v
AYByQ 47 Av v %ON Ui MT Ay By WstT v v
Ay ByJd HRXNE %0 N A

19.34.NAL 9 v v Fw

J USARTDIVEEQQ> n"Ql &+ A BOF 1 1 " > # @ik,
Tx/Rx Lz i fck /(16*USARTDIV)

GEfCKT Av  ©EH | USARTDIVI AR Y N @Q 12y @6 Jp USART_BRR]| é
Fxp W USARTBRReo1 L:' Qvh L.' | &v@ASGQ + %1 ] p 3 A
owl:"' 1] &+ Q6
®X
b * DIV_Mantissa =271 DIV_Fraction = 12 (USART_BRR=0x1BC),. X Mantissa (USARTDIV) = 27
Fraction (USARTDIV) = 12/16 = 0.75
"A@ USARTDIV = 27.75

19.3.5. USART D & g K O W

EQMEQyWH vyl swpmn> USARTAL 1 or T 2k @ hi1 USARTAL T v €T* Ws T
A &9 PwpEh d®Y

A DTRAX's2A H Tafd @BEwp(yYOa H Y H O GEW P )

A DQUANTX 1 ®* M L' nQAf1 G T

A DRECx i o+ ¥ oGy P

A DTCLx*:ze 4 1 @wp( Wi '22@Aarp* Hy @ QH21 ' wH 'QH

-----

Ze m 7 &¢A @)
» x DTRA+DQUANT + DREC + DTCL < USART | G+ @ilk & §

M2* Wi @ Q Qi USARTI @* Gk 6y M2 w2 T k0 Giwp 1 ED 2310 "Ox

A ' USART CR1| é+ @My h ©@wi10a 114 EY vy
A TeFEnQlz" ¢

1®2DI V_Frac®HOBARTQH Gk dy

OVR8=0 OVR8=1
MY
i NF o i MRNFAa B NF d i WRNFa&
0 4.20% -1.45% 4.75% -6.08% 1.04% -4.73% 1.04% -6.08%
1 3.66% -1.45% 4.74% -6.08% 1.04% -4.28% 1.04% -6.08%
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1983DI V_Fr a OfHiUSMA RIToH k dy

OVR8=0 OVR8=1
M B
% NF & i WNF& k% NF & i HWNF&
0 4.17% -1.44% 5.01% -5.98% 1.04% -4.60% | 1.04% | -5.98%
1 3.76% -1.35% 4.56% -5.98% 1.04% -4.08% | 1.04% | -5.98%

19.3.6. USART N | » ¥j =

USART T 2952 AEY @A @1 s {Xs 0 h BRRI é# @6 s ol:"' s dpaif T o1

I iy

1w e

2. AT g AT MHM Y GIH 0 Ceopjd H sTEEe i er wmlbe
H 0 "o /s QQuE 'k

i

p{:zﬂSDLz's-ueAlQ JsDLs'sJ-lW
ps O L' wAi | L:"papQQ oQ h 1 K1 Y%k h e M %%
PwWAT x

MODEO: y M@ 1AD®EY p Mo i1 USARTL Dy@Kyei ~ i "~

MODE 1: y M@ 10xx y AD@IEY p YU i1 USART Dy=v AQQyEKY 4
RT -~ T re 1@ 3py 3INIP "W T By
pugs VL' sde | BRR| &+ o TOA L." & _Dp

Jy CR3| é" @WABRENH 1 ! @ugs O Lz 541§ USARTNMVE RXi @M AES
ly SR| &+ BABRF%O1 T "~ s o bz s d@mHg b 1iTogem jT13 s 0
Lo g dmef p duw i1 BRR@O!' T . q1 ABRE %Oy N Jy b
yms O L' 4 Bhj ke l6y " HyKjp 16> 65535 AH + Qe 1 ABRE A
hat
RXNEA A%O 3H& pQo@y MH 1s 0Lzt o417 4§ ABRF %O ¢ ©07 WK
k0

FYxb psol-"Q 1 ] UE BRR&!'{ = q
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1937.v s Pg 3

USART! @h XA/ n# 3(N° A USART p AJA ) abe A USART t ! @f 31
E G Tx > TH USARTXx ! @RX 3 | YUSARTX ! Rs @ Tx /bR I Xh
53 f WRX V1
prl nH a1l 8C WUOQE® rmx @i or e mqi i @ @@ ~ 6! @ N

mhx G H Biv bV [ %R MG USART 'ON A

mx o {1 k1 T 1T p WA X

A yMi ®"6y jh J

A Al oA A T B

A CR1| éw ABRWUY J 1 RWU!' @ Ts DI a*' T
‘QCR1| &4 A BWWAKEY " 61 USART! @1~ YA | & WA

A b' WAKEY ¢ HX v 0454

A b' WAKEY JHX S % % 5 -

19.3.7.1, M = (WAKE=0)

E RWUH 1HI USART 3 WA Es4 VW vHI E o { ¢ RWU 11 'H
T USART SR| é+ A G IDLEY Xj J RWU ! @ T 0 igN, 1M O4sdr,
sy WA AeD
RXN& RXNJ

RX Data 1| Data2| Data3| Data4| IDLE | Data5| Data 6]

RWU Mute Mode |  Normal Mode

RWU written to 1 Idle frame detected

g 197 1M O4sdom  wA

19.3.7.2.1 \ o Address markBi7 = (WAKE=1)

n AWA 1 b MSBT 11 E Ri g x1 ¢ I QQ p ASXE Al %l ©
Hoglg x Op 4 A LSB a Adysx 1 oraEstsgxY% 11 @idigx AYp

USART_CR2| & " @ ADD

b il @ GWE mE®ANYSsXx] VW H USART =

i® E njh
Ei @ SGE sl o gAY sxW Hi USART
* AV

Wi o o wis x E HN

Ei ®A" Hj Y9 QQH(USART_SR o RXNE=0) RWU 4! @

X T A, 1T5x% s4r o =

A RXNE%oéCﬁ hfi1 AA 01+ ®USARTT Jp

WA %HI. T J RWUH

WA

wA t o RwWUy | 1

J RXNEy1 + m Rwuy T |

0& 1 ¢_ 1 K" "HA 6

WA Gilee D
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is 1(programmed in the USART_CR?2 register)

In this example, the current address of the receiver RXNJ RXNJ RXNJ

RX IDLE|Addr=( Data 1] Data 2] IDLE [Addr=1 Data 3 Data 4Addr=7 Data 5|
! |

RWU written to 1
(RXNE was cleared)

RWU ﬁ Mute Mode | Normal Mode Mute Mode
|
Nonmatching address /

Matching address

Nonmatching address

=

% 198 . 7T 5x% 510 WA
19.3.7.3.1 0
J USART CRL| &% i BSPCEg1 ' QA " y> { (A HI & A ygiLioH =V
> ) i'QMyheawsy yi1 ! { WUSARTvT A° pi A SB: Dy STBxy By PB>
194
M bit PCE bit USARYVY

0 0 SR8 bigSdBta

0 1 SE 7 bi g Pd@as TaB

1 0 SBI9 bigSd®ta

1 1 SBI8 bi f P®RAS TaB

PT S X% o t Hi sx@w Ea ~ "QQEEMSBHI aj T LO> §(MSBT QQyaA @o

AL B oo J > yadayBy)
19.3.7.4. Y1

> y/EE Vv AQQOY WO B QWY Q

&b x QQ0=001101011 ® 4A6 0L BH* OYy> (g CRLA@PSIi O > yNT

19.3.7.5.7

>y /AEE vaAQQy RO B QR Q

&b x 'QQ=001101011 & 4A6L B 'O > (g CRLAGPSi 1) > 4 Ni

19.3.76.€ 4 a

b' CR1GIPCEY Jy1t QQ| &+ B'QQmE MSBy

(@}
o
O

(@}
[N
o

» geQaA =k’ 0y> ¥

QAGLD O > "~ QAG1®) " y> . | USART.SRI| &% A @ PE%O J0L&MD

* USART_CR1| &+ BEPEIER X J©&# ( A AF

19.3.8. USARTW 4 4 &

USART CR2| é+ GECLKENY w11 02 ¢ WA pat ®WA 17  yo

A USART_CR3| &+ a @i HDSELy

USART b1 T AQ3WAAAi sbatwm 3 CKOT
H

yByQ 1 CKdi =&

i i QUSART CR2| &+ a LBCLY @i &

W
-<
|

N
o
>

USARTA HH ©@ ., p Dy-=

O
0:
O
€
>
1]
(X
O
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QyQ f1 &jFr1H T~ USART.CR2| é+ @ CPOLYyB T A "OH I 61 USART_CR2
| &% i BEICPHAY & T A O H @ y
POIVM Q 1h QQ re @A AAYNDEHO61 © CKH | u3

a { WAHI USART A w>al WA TA # -~ Hi+m®CKImTXa2g @i QCPOLS>
CPHA) AQ TXi @QQI CKa ¢ A, U
a p WABIUSARTI " TAAAmBAL WAj a2 b' RE=L QQp CKi ~ ( QCPOL= CPHA
Shpi "~ TT e yM& T Ho & AYH =3YH (n-&xL:' 1 116y
H )
FYx
CKdoa TXD iTTA + a1 EQp A" A v (TEDL It Xha QQH( 3Q0s
USART DR| &+ )¢ ©0& H YP p=®dA QOQHT j ' T o AQQuE
Z pA He1 @M " BHi LBCLCPOL = CPHAHyEéT *. JWEA " A Hai
Hi Ryji ow
4 pa I "YmAa J TE> REL @ Ni @+ @aYH = 3'YH
USARTE HY3WAYEjf1rs OH t @ JH i @A QQCK- T )

RX Data out

X » Datain

Synchronous device

USART (e.g. slave SPI)

CK clock

g 19 USARTe GieD

Idle or preceding

S Start M=0(8 data bits) Stop
transmission

—_——————>—>—)>
clock(cpoL=o,cpra=ey—— | LITLT LI
Clock(CPOL=0,CPHA=1)
CIock(CPOL:1,CPHA=O)—W
CIock(CPOLzl,CPHAzl)—W

Data on TX
(from master) ﬂﬂ" t
Start LSB MSB  Stop
Dat RX
(from slave) 0 1X2x3x4aXskeX?
LSB MSB
Capture strobe I I I I I I I I

LBCL bit controls last data clock pulse

g 1990 USB®H Hz"~ &( M=0)
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Idle or next
fransmission
N N N N
> L > »

clockicpoL=o,cpra=sy— T LTI
Clock(CPOL=0,CPHA=1) 3
clockcPoL=1.crPHAZ0) | U LI L
ClockcPOL=1,CPHAZT) | [Ty

Data on TX

Idle or preceding

o Start M=0(9 data bits) Stop
transmission

(from master) ﬂﬂ 7 a
Stat  LSB MSB  Stop
Dat: RX .
(fririg:;ve) nﬂ 7)\8
LSB MSB

Capture strobe l l l l l l l I I

LBCL bit controls last data clock pulse

g 1911 USARIH Hz~ &( M=1)

CK(capture strobe on CK
rising edge in this example)

Data on RX
(from slave)

{SETUH tHOLD

S N —
[ AP S S —

tSETUP =tHOLD 1/16 bit time

g 1912 RXQ4AN/3'YH

19.39.cMa2s 3

D1 A2 T WA J CR3| é+ @HDSELY O p AWA | CLKENy3'Y] "8
USART' @ J& I pdaeeTs poi1 A2 THWAT | TX= RXAbpYang n A i
H CR3AWW HDSELYy ©O&2T=>32T 3 E=06QQe Hi TXOI ® t+ % EpV
Wil " 6H NWw A% lOX 6Yr 1/Opj USART ULHI o lauv 3

a A « G
%@Y 1 3" WUSARTWA41n + 17 ANn4i®& U ETEy JH E 'QQ
QRQ erit A 6NN

19.3.10.° TJ 0

T nCTS 2= nRTS . ' @i 2A t @i QQl ig "p AWA bM i 2A
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USART1 USART2
TX RX

TX circuit CTS RTS TX circuit
RX X

RX circuit RTS cTS | RX circuit

g 1913bA USARTE 1 Li-

19.3.10.1. RTS[ 0

b RTSL{i A& (RTSE=1) E USARTI " ~t Bi @ABQQI nRTSSwd OOl H
DW) Ei @l é% g®QQ  'Hi nRTS M "% “UQpE vdJ Hy BQQe

stop
bit

stop

start |
bit

start
RX bit Data 1l |

Idlel bit Data 2

RTS r
/7 "

/!

19.3.10.2.CTS[ O

Data 1 read RXN
Data 2 can now be
R>E(N f transmitted E
g 1914 RIS
b cTtsli  E (CTSE=1i A *pA i v 51 nCTS 3 b' nCTS®®( "6
HoW) . 1 AQQ A N nCTSpe Q vadnoe d2WZ1I E G HEcyB
A
E CTSEE1HI E nCTS J'6wpi., 16s 0 JCTSIF'6y E "1 orice tB

3 b' J° USART.CT3| &+ @iCTSIEy 1, f1 A A
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CT

/"

CTSf
/

CTS
transmit data register
TDR Data2 empty Data3 empty
tart f
RX Datal [P "ot Data2 5P idle S;?t” Data3

bit /
/

writing data3in DR

Transmission of Datais delayed until

A

CTS0
g 1915 cClris
19.4. USARTAH #

Zm AH T T o adAy roHa
1 A QUQ| &M TXE TXEIE A
2 CTSe Clearto Sendl A A CTSIF CTSIE A
3 e HG TC TCIE A
4 i ol e Mg QQ 1t B RXNE o)

RXNEIE
5 Over* W ORE i ®
6 VY IDLE IDLEIE i o
7 AN PE PEIE i o
8 AT omw Hi 3¢ over* W =y NR/ORE/FE EIE i o
A® USARTAAHT 2 AaAbD
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TC.
TClI

TXEE—
=i

=1

RXNEIL
XN

PE.

PEI

BBEL

| )}

F
M= D —ge—m>

L
’—L/

USART

:[>+ interrupt

g 1991USARAAT ug

19.5. USARTL E g

19.5.1. USART -

L Epg (USART_SR)

3" 1 vy o 0x00
! e o 0x0000 00CO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res Res Res Res Res | Res Res Res Res Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | ABRRQ | ABRE | ABRF CTS Res | TXE TC RXNE IDLE | ORE | NE FE PE
W R R RC_WO0 R RC_WO0O | RC_WO R R R R R
Bit Name R/W Reset Value Function
31:13 Reserved - 39
s oLl 9
12 ABRRQ 0 § 1lh¢y ABRF%Oy1 Xh di v
s oL 4
5 0Lz %0
EsULz'SJ-lS g Lo banE
11 ABRE 0 .
\ % CHiL, 14y | en
T " 1" ABRRQI &+ | H
10 ABRF 0 s 0Ll 5 190
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Bit Name R/W Reset Value Function
Es bUl-' JegaH J RXNE=LI EaA
Ao fr1 AAZ L Gbs b L 5 UHA,
€ ABRE=lI RXNE=11 FE=1{ H y*' T
11
T " 1" USART_SR| &+ @iABRRQ
I
CTS %0
b J° CTSEIEnCTSwp'hd
9 CTS RC_WO0 0 Hi oy . 714
0 CTS " v
1x CTS o w
8 Reserved - - 39
Al &M %0
E USART DRI &+ QQe ~ Nyl &+
TJdy | &% E TXEIE=1HI f1 AA
7 TXE R 1
USART_DRI &+ h | Y
0x QQ" N" Nyl én
IxQQ N Nyl émx
e Héb %0
e QQvHGo I h TXE=li .. T4y |
ér TCIE=1'Hf 1 A A
6 TC RC_WO0 1 T  USART. DRI é* h | y aHO
ra o]
Oxe ' Ha
1x e HE
R0l e+ M %0
ENyYyl &4 & N USART DRI &+ 1.
T4y | én
5 RXNE RC_WO0 0 T USARTDRI é#aa” 0 Y
E RXNEIE=1Hi £ 1 A A
0x " ® QQ
¥ ® Q1 "t
M %0
4 IDLE R 0 Esd &4M Hi y . 1Jdy E

IDLEIE=1Hf 1 A A
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Bit Name R/W Reset Value Function
T X USART_SR| &+ a  USART_DR
lert @] o
ox " s4 v O
Ixs 4" v &4
Over* W %00
E RXNE=1HI gpNyl év al @ @QQ
€ ~ RDRlI &wHi. T J 9
T X USART_SR| &+ a  USART_DR
lért @l o
3 ORE R 0 E RXNEIE=1'Hi 71 A A
Ox ' f1 Over* W
1x f 1 Over* W
Fx | é# JyHi RDRI é% ngkj hb
L YNyl &k
E EIEE1HI f1 OREA A
30 %00
RRAVI @ ¢ Hi. TJy | éw
T X USART SR| &% o  USART DR
lént al H
2 NE R 0 ox =4 3
1X s I 3¢
Fx E RXNE /b NEa Hf 1 Hi NE=1'Hj f
1 AAL Gp J RXNE%OHf 1 A A
pAATH WA | E EIE=1 H NE=1
hfi aA
v %.0
Esd ap 1§y AGEZ O HL Y T
%y
T X USART_SR| &+ a  USART_DR
1 évt al H
1 FE R 0 ox s v
1x s 47 v FX E RXNE/b FE2 Hf 1 1

EFE=1H TR J RXNE%OHF 1 A

A b'E e @@QOnfi1" v I
WFil~ o, 1. 7T ThAad QQ

Gle 1 XhE J ORE%OH pr A’
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Bit Name R/W Reset Value Function
H WAT | EEES1HFE=1hf 1 A
A
> 6
Eil oH> ©  Hi. 14y |én
T X USART SR| é# a  USART DR
. o - . lérral v B tpl 8 0

M € RXNE=1.

E PEIEH!I F1 A A

ox " fF1° y>»
Ixf17 yo>
19.5.2. USARTA'OL E 5§ (USART_DR)
3 1y o 0x04
! H e o 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res DR[8:0]
RW RW RW RW RW RW RW RwW RW
Bit Name R/W Reset Value Function
31:9 Reserved - - 39
i w/h QQI &
n" s T "HAL S 6T 1 @ @QQ o
ai A wWQRQ
DRI évrmni*bAl &r 46 AT A
WITDRI AT 1 @@RDR{ | AQ DR]| &
W RT3 mEb AL
8:0 DRI[8:0] RW 906ho0

TDRI évpny O4> _ Nyl éve o

8" X @i A1 RDRI é#vp 3Nyl én

= O4
E” y»
€ bit7 & o

-

®

e wé” X 1 £
A EA A "HAHi =~ MSBy

bit8 T N @I + wT > Hy b
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Bit Name R/W Reset Value Function

E”y»> A& EA i @HAHI | E

MSByT 1 @ @

19.5.3.USART | » ¢ L Ef (USART BRR)

3" 1 vy o 0x08
t He o 0x0000 0000

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

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

DIV_Mantissa[11:0] DIV_Faction[3:0]

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Bit Name R/W Reset Value Function
31:16 Reserved - - 39
15:4 DIV_Mantissa[15:4] RW 120h 12 4 QQ
3:0 DIV_Fraction[3:0] RwW 4 @©h 4ynQ

19.5.4. USARTU L E§ 1 (USART_CR1)

3" 1 y o 0x0C
! e o 0x0000 0000

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

Res | Res | UE M WAKE | PCE PS PEIE | TXEIE | TCIE | RXNEIE | IDLEIE | TE RE | RWU | Res

RW RW RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:14 Reserved - - 35

USARTAEI E 4y | ¢ USARTw¥e hA
13 UE RW 0 oy BE HA gy t1Uy-= |

O USART® #s=s 7 B
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Bit

Name

R/IW

Reset Value

Function

1x USART A&f
T M & USART_ISRTCJdya 1 ¢1 |
UEg1 HI & wWA Y

12

RW

Ox1A Dyt 8AQQY

1Ix 1A Dyt 9AQQy

11

WAKE

RW

i o AA
e AA ¢+ tliyaa |
oxM Odg

IXsX%e

10

PCE

RW

yo i
ox~y»> ~ B
X~ y»> A&t

PS

RW

Ty o tdy=|
Ox y»

Ix~ »

PEIE

RW

PEAAAL + 1Jy= |
ox B

1x PEa A Al

TXEIE

RW

TXEAAA + 1ldy-> |
ox" B

1x TXE a A /i

TCIE

RW

e 4 AA&E + t1dy= |
ox" B

1x TCa A A&l

RXNEIE

RW

RXNEA A&l ¢+ 145> |
ox" B

1x ORE & & RXNE A A A&i

IDLEIE

RwW

IDLEA A& + 1Jdy-> |
ox" B

1x IDLE A A A&l

TE

RwW

e [l
Oxe ~ B

1x e A&t

RE

RwW

[EAY:=
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Bit Name R/W Reset Value Function
oxi o B
1Ixi &t | ADs 4 starty
1w
H " USARTT ¢ m WA
b i o 271 1éx | vy
e 27 esxadaM 047+ én
USART_CR1.WAKEDit{ -
Ox 1 o+ mT AwWA

1 RWU RW 0 IXi o m WA
Fixp 4 3y 3 WA ( USART T
AXi @ AQQE 1t _p WAT
[ I ©
F2xE Jasx% s 4,
e WAKE=1Z 1 g RXNE JygHi ji1 71
Mo RWUy

0 Reserved - - 39

19.5.5. USART 0

3 r vy o0x10

! e o 0x0000 0000

L Ep 2 (USART_CR2)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res STOP Res | CLKEN | CPOL | CPHA | LBCL | Res | Res | Res | Res ADD[3:0]
RW RW RW RW RW RW RW RW RwW
Bit Name R/W Reset Value Function
31:14 Reserved - - 39
Stopy J
13 STOP RW 0 Ox 1stop H
1x 2 stopy
12 Reserved - - 39
CK pin i
11 CLKEN RW 0 Ox B L.
1x CK AD A
j HYa ¢ ®A'HI y3bo
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Bit Name R/W Reset Value Function
H Il &
a g WAL CKAD _ H e
10 CPOL RW 0
ox &4 M HCKAGOI 3'YHdO W
1Ix 4 M HCKAGI 3'Y > W
ypat WAi 122 OCKAOG | H D
y EmCPOLY TAI @f 1 A DEH
9 CPHA RW 0 IQQr
OxpH @M A r Q0Q
IXp'H @M~ A -~ QRQQ
wo yQQuEH ¥ {ep CK
8 LBCL RW 0 OX w® Yy QQEIH T  jp CK
X we y'QQHIH T p CK
7:4 Reserved - - 39
USART § x
3:.0 ADDI[3:0] RW 4y hO | @# 332 N WA 1 A 4bits x
o HBg X
19.5.6. USART( L E g 3 (USART_CR3)
3" 1y oO0xl4
t He o 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
ABR
Res ABRMOD N OVER8 | CTSIE | CTSE | RTSE | Res | Res | Res | Res | HDSEL | Res | Res | EIE
RW RW RW RW RW RW RW RwW
Bit Name R/W Reset Value Function
31:14 Reserved - - 39
s DLzt 5 4 wA
oxx DyADI L.
13 ABRMOD RW 0
Wi e ed
E ABREN=0G G UE=OHI ¢ T~ g
s 0 b A&
12 ABREN RW 0 )
ox B
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Bit Name R/W Reset Value Function
1xs 0 L= ' A&
T WA
0:164
11 OVERS RW 0
1x 8y
H kK p UE=0'H!
CTS a A fEl
10 CTSIE RW 0 ox~ Buy
1x CTSIFA A &l ¢
CTS Al
oxcts 1 li " By
9 CTSE RW 0 1x CTSWA A E®E CTS Jbm OHI £
he Q0 %HI EQQ J3bQQl é-
a1 & CTS®H®I € hk De
RTS /i
ox RTs 1 Lli " By
g RTSE RW 0 IX RTS . A 1 EQEI @A N »HE
h 01 AQQ E Q0an HEco |
A CHAPY bl @l Q0 1 N
RTSJ m& e 0
7:4 Reserved - - 39
£2T O
3 HDSEL RW 0 ox A2TwWAyY
1Ix £2 T®WA Oy
2:1 Reserved - 39
A A Al
0 EIE RW 0 " By
1x v FE over* W ORE g ¢
NE a A /&l
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20. v Ao a1 g (UART)

20.1. UART 1 K

UARTT ! AY 7 at oaw

20.2. UARTw® < E

A AMBA APEB

A "HY5/ 6/ B8 /QN

A "HY1/®RSTORe 54 QQHX 1/ 1y. ST OF

A HYA s§x%/Q70Q

A "HYdh™ y>

A "HYAAvy

A Dy 5 4

A THY! A QL x1 AYw QQl:'" 1 Vbixl:'==wn H "{lel6*
QL

A HY 4ynQl:

A THYTx/ R&nQ i

A "HYznv" QMSB FIIRST
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20.3. UART N A 7Y

20.3.1. UART* §

pclk
presetn
pwrite _
penable |
psel : APB dat
pwdata ; Interface 28
paddr >
;» intr _
Register
Block
A A
Baud Clock
Generator
|
v v
Serial ¢ - Serial
Receiver Transmitter
. sout ‘
sin
tx_pin_in v tx_pin_out‘
> tx_pin_oe™
rx_pin_in SWAP MUX rxﬁpinfoui
> rxﬁpinfoe:
g 200 UARTQg
Fx14yd4 ~éphmwOd
3 wex
A APBI £¢ APB i ntle AP&Hd £
A | évnegeRegistelr- -BlOWARETS 11 1yoi T6=aA1d
A L:H 168"eBaud ClockZGeaeraton L: H @3 VaH 3
N
A w A veSerial TtaNsmiUARSEX Q0 Qww eéAr X|ri | é
HUYh BEAQ T gL T e
A wn i oveSerial ReNAAR&r @i | &+ "YhGia "QQEY "QmX
8A %ei ¥
i y > 5 4
[ \' 5
A AbVQ ne SWAP MUXSWAREI HEA LI n
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20.3.2. UARTa RS232B AD

t ® UART = A b e OEhA 3T at @ Aepw QQalr” v@ye AD>y B

YT ADsJ .1 P%-! QEbA t ag Y1 DysyByddasEa QOJ_
Mw AEY 1L bi gA”

Bit time
|
Serial T\ / : ) X - / D I
Data ‘\ Start | Data bits 5~-8 Parity Stop 1,1.5,2\}\;
I I 2 I
L One Character !

g% 2@ wn QU A
A ver gy gl et ow EA . NpEY J_Aa@eoe AQQyec =y By
e 1| @kmwmUART®WE Mi @ ©QQE VD 51 O T

UART 4 {1 éwi2i w EY:¢0 TMQQE®WR Ayp Dyeoa | KoHOQHY
e LSBZAD ECoe T ! @ y> grao TyByt! @i 1 154 2
FX UARTh X@y By YAH ' T h™ 5t bix

pe P JGEYe aJEM H

e AGIAGY: T pH 2@YAH e @y A GHev [ EA 15Ay By HEigy
By YAH Mm%z v Qa%: H ¢ yH v /UAL:H

w34 @WMher fAs< Dyiri or8pyH A1 ae M VRN

b WYA Yz e GEL: H @ Q T T @ A@ N T @ eXj s Yop Dy GEa
BT ed %" JUAL:H
/b s "HL N T e d Dy©Eis 4~ @& = "HO &1 Xh
pld i=®ds4d Qb d ZzKi @ s™Hor debli, hsd 7 - } a1
E®ME4 pAaA ~ v Qo WK "WHHI ¢4 Dy

\ Start / Data bit 0 (LSB) \ Data bit 1 r

e . B

g 20-31 " m Q0 P
Aw 16550% & 1A' @@l: H v & | 3N e baudout nZ w E@i o 1| w8

h'Hz3U UART@iL: '+ p'H hXNAGW H pek@s" 6| &% e BRRZ i
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N(divisor)

baudout_n(divisor of 1) M\ M\ LU LU

baudout_n(divisor of 2)

baudout_n(divisor of 3) \

baudout_n(divisor > 3) \ | / 3 L\ | /
- — —
2 clock (N-2) clock cycles
cycles

g 20-4j a 'Q&dibaudout n , WH2 g,

20.3.3. UART9H A'0€

UARTpA =1 @WAI | @ J®RT O 9y RQQe EYAGEM 9y, NpEY @M 8y e

a

A

s §s> ye o igl " EYO e 1 TaA D8 "M O9yr 177 9ywAi @

¥ € %" WnI WAl b T 2 1WA, 9y QQy B 2

T . I ) T

sout/sin
=1 -0 =0
T I () 200 0 5, . P () ) i ) . " 3 20
Address Byte with 9-th bit set to 1 [ Address Byte with 9-th bit set to 0 j [ Address Byte with 9-th bit set to 0 j

g 20-594 EN
k1 99 QQe WA UART! @122 edA 1 TA A3 i v AT AX 3

oA Ax 'L E3 y NQQee ~ x Hi E Xa ASXE .~ %k

SX/QQE e @N" 1 9:7: VEYASBM 9y HG® b M 9y JwmO ., EYV ~
AQQE b*vM9y Jwl ., EY ~“sxE  A®dxvAINsxE mECs t G
X % | XRE® %K €Tasx¥W T2%x3 1 0©QQ 3 ADbP" %k A Q

QE"  C hx @K 6 X e WTQQ i ¢ A x B

i gAl Y Agxc " 2AQQE sxE p9v9yeD8 JwlGEy i 1
GaQOE pMoyeD8 JwmOBY iaA, ~y> yi Al E4

1272 9y QQe WIUART®E JE @7 "HAYX

A UART_CR3yM:2ET & 7 9y QQe

A pi @&y i1 UART_CR3. ADDRIZAMAST.CHT = T x W e O
A UART_CR3. SENDIZAPPRGEY 1 A A §X

A UART_CR3. TXHyTMOPIE: 1> Toigxe 6 0

A UART_TARART_RIAR" " 133 A §Xx°W 1 @ G x

A UART_ORDR/ RORH mOy| &+ 1 152 p 9y WA Qe

A UART_SR. ADDRIIRCY¥ D5 x1 wa A
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20.3.3.1.1 4 a&

UART'HYH 11 3 Giie WA X

e WA 0t EUART_CR3. TX_MODHE

A
A e WA 1l EUART_CR3. TX_M®DHL
1. WA 0y

pe WA OAl §5X

AYpe s§Xx

TDR| &+ GBM 9y p %¥WAA|] T

v e

| &% ¢ TARZ A1 QQ

" e 3'YI| é+ g TDRZ

TDRMV T T 8y x = 'QQe

ig 9:"2 SEND_ADDRe CR3[2]C
KTARl év e 84sXxlI
Ts ONe "QQv 9y
4wl
TDR empty=1
k TDRe 8§ QQi. T1s ON
e QQv 9y J w0
g 2065 Dsgxe Lyg,
b Te "QQUE’ %Kk sx AYp TARI 8% A o k71 SEND ADDRe CR3[2)Z y! €
mh UARTA4 i TARI| " A G %K sXx! GAM 9AQQy Jwli ~“*paA sx%x X
sxEYADp4ie o1 UART | SEND_ADDRY

e " %K A BEQQ e 3'Y| &% g TDRY AY QQp UART4ie 1M 9A
QQy JwmO ~“FpaA QO x

2. WA 1x

pe WA 1a1 TDR| é+# w9y K1 5 x> Q0 TDR| é4 AY UARTj N° §%x>7Q
'Q SEND _ADDRe UART CR3[2IL y=>€ sx| &" ¢ UART TARZ | 153 %A 1 Qf ¢
0 A sXx/QQ T1To0 T 10" VM 9y

20-1 A J

M_E TX_MODE SEND_ADDR avsA

0 X X A 8§ TDRA QQ

1 0 0 A D 0+8y TDRQQp

1 0 1 AD1+8Yy TARSs x b

1 1 X A D9y TDR'QQbH
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Fx "AWA Al @Q&T B AA [T > MZGE

20.332.0 4+ &
UART'HYH 11 WA X

TsxVY | @QwWAe EADDR_MATFOGANRT _CR3 [J1 1 HL

A TsxVY | @QwWAe EADDR_MATFOGANRT _CR3 [J1¥ 0'HL

1. . TsxVW 1 owAx

0. i OWAAL b i @EY @M 9y Jwll . UARTNI WEY /mpi ws x| &

p>)

TSXVY
H g UART_RARZ A A Y TEig x vooX
b1 @ &g x /b UART RAR| &+ A @AY sx W &1 1, o1 @QQE’

b sxw . 1. UARTIi +* BAQQEY I 1 @ v @sxmB
Pgl "7 ezgxw 11 EWQQE 1 olyg
— | wUARTY i GIE
No
Yes
No 1 W QQE
A A
Yes
I sxv %0
® "QO=UART _RAR Isx v %0
No Y
A1 PEIFE? &

@ 20-7. TSXVW I QWA
UARTI OEY 1 6) 14 9y™QQF ¢ Jmw1l b'i ¢ GEY M 9y Jw1, E|
7 sxV¥W %01t aNi @ ©@8yEY 3UsmUART RAR| &+ A A Y G X 7
b1 @ ©gx EY /b UART RAR| éH AAdY @S xW &1 1, sx¥U %0 w1t X
hi ® ©EY O ~ UART RDR| &+ 1 Xh UART_SR| &+ a G ADDR_RCVD y J Y
“sxT i o 9@QQOE e£i @EY®M 9y JwmOl o ~ UART_RDR
b sxmUART RAR| érvw ~ Xhe” §> A0i obigx EYAANY g G T
.1 @UEg x EY wKt 0 UART_RDR| é+ 1 ADDR_RCVD>= PE/FE H Jw 1

b1 ® YyMAAEYI UARTNT w A=zeEY1 XNTO =~ UART RDR| é+1 Gj &
SX VY %0
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2. TSxVW 1 oWAX

p Y HAWA A1 UART|] "E /5 UART RAR| &+ @i s x EY eV 99 QQ Jm 1T G

X W UARTDJ1 @ 99 QQ1 \y UART RDR| é+ %EiI @ s§sxE X "6 e

H A BIADDR_RCVDH "Y" Hi 0 * T As Y5 S X%
20.3.3.3. UART | 9 ¥

UART@EL: '+ PCLK= ° 6] 6% ¢ UART BRRZ>n"QLl-"' ] &+ UART_BRRFi

L' v @i+ v” hy

A mw H TA '"ePCLK

A L:"q168%n Q6divis®ART_BIRR 48

A tipml: T

VL @AY Abiox
L:" =w H TA ' /¢ 16*DIVISORZ 8 & ¢ 1

Tat DIVISORi 122 M BRR AY BIQE e " JU Z

w H ' fUART PCLKA {6 w8

i QM Ae 1Z 1 DIVISOR! @ \ wYx DIVISOR=n H ' e 16%L: '

e MAN | @in'Q ° dp UART_BRRF{

a” xMAe1ZAa1l '@, xwm H ' =Lz'xiegr Q

L' s hl:"he @ Tbhi A~ x

"% = |L:' - hLz"]z/L: *100%

202 4 Lz H@ T N
L9 fpclk = 4 MHz fpclk = 24 MHz fpclk = 48 MHz
17 L 9 R _ .
R N 1 I 9 ¥ L 1 I 9 ¥LE
Z™m | kbps | H ¢+ L Ep t % |H . t% |H t %
EpA"e pAYe
Ave

1 2.4 2.404 104 0.16% | 2.4 625 0.00% 2.4 1250 0.00%
2 9.6 9.615 26 0.16% | 9.615 156 0.16% 9.615 312 0.16%
3 19.2 19.231 | 13 0.16% 19.231 78 0.16% 19.231 156 0.16%
4 57.6 62.5 4 8.51% | 57.692 26 0.16% 57.692 52 0.16%
5 115.2 125 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 4608 |j i |jri j' i | 500 3 8.51% 500 6 8.51%
8 9216 |j 't [j!i jr 1500 1 62.76% | 1000 3 8.51%
9 2250 | jri oo vt jrt jri 3000 1 33.33%
10 4500 |j'i [jri v jri jri jra jra jri

F:

1. CPU ©BiH ' Hi,es hl:'wm TOH !'a il ' i 1 @ 47Q0Qe

332/382



PY32F005v " v & ¢ g

20.3.4.

20.4.

20 JAH @HO 1 2 L' H T pvd H i © @ Hé BEH ' 5swh H
hed T J@H T p2%eg: ¢! @ WTA

UARTO G KOW

EMEQY®H vAswpn: UARTAL T oW T 2ko9 hi1 UARTAL I o+ ¢T* Ws

TA &8¢ PwpGh Jd o)

A DTR@Q' A H Tafd G@ep(YOA H M HOGEW P )

A DQUANT w* v L:"' nQAf1 G T

A DRECI o+ ¥ oGy P

A DTCL'sze 4 1 @Bewp( Wi '22@Aarp* Hy @ QH21 ' wH 'QH
2e W 7 6A &)
» X DTRA+ DQUANT + DREC + DTCL < UART{ ¢+ ik 8 y

M:* Wi @ Q Qi UARTI o+ Gk 6y M2 w2 T k & BEw p w 96%-105%

UART A H

UART A A | 3Negintrf WA 88E ~ AUXAA13ADE A kK7 Xugt 8hat AA
Qi AA1 3! Q@ UART_CR2| & k 1 ¥

A i orQQ 1 e RXNEQ E
A A | v MeTXETLE
A A 3Yl érnmwmMep' AY TDRAWAI e TDREJ E
A O s 1Y e BUSYERRI E
A i1 T6eLSIKE
FE
BRI
ORE
PE
ADDR_RCVD LSIE—|
RXNE—
RXNEIE—] INTR
TDRE —
TRDREIE—]

TXE —
TXEIE —

BUSYERR—
BUSYERRIE—

g 20-8 A AT mg,

PAA413ZpT AR A
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20-3 A Al 1 i

AHAHY f nA

AHM Uy AH AHE O
i od "B o. T y> I AAGsxi ©aA Mzy  1]o0
i ®QQ' 1 RXNE i oF QQ 1 ni @ A" | &w

A 3Yl &H wM

A 3Y] &r wmM " L TDR
TDRE
Al érmwmM TXE Al érmM " VTDR
UARTOHe BUSY[OKRI1Z1 3 &6 "~ = | )
0 U4 BUSYERH Mzy  1]o0

CR1 éw

20.5.UARTL E p

X 4= Jdwiw] =] wo

20.5.1. UARTAOL E 5 (UART_DR)

s % 3 N x 0x00
¢ y ©x 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. DRI[8:0]
RW RW RW RW RW RW RW RW RW
Bit Name R/IW Reset Value Function
31:9 Reserved - - 39
i/ QQl éw
Hi *+ Al &% 46 AT A B TDR,
AT | @WRDRZ | 'A@ DR| évw h X~ =~
o AL T
8:0 DR[8:0] RW 9'b0 o i _
RDR| e #® 1 UARTWAT BTET T ®
BIQQE E®TH| &% e SRL A G ¢
M & RXNEZ y JHU | &4 ABQQE ®
®
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0 pi AQQ e n RDR A BEQQ
e EN "1 k&M oo,

TDR| é+ 1 p UART®AT 1E| ¢

@ Q T 3 E ® E TDR M

¢ UART_SR.TDREZ H JHi Q0¢ § wk

" %, TDR
b TDRE Ji,® TDR™ D AEY N |
TDRE pWK J TDREe M TDR Gy M
v " 3 hM: TDRQQ

Kk E UART_CR3.TX_MODEi 1 Hl M 94 ¢

T

20.52. UART | » *L E5 (UART_BRR)

s %x 3 N x Ox04
¢ y ©x 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
BRR[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 - - 3D
| &+ _ & 164 divisor divisory 9 UART@EL: ' Q
L' w2m H gPCLKZ ' @l:' "Q&un
JUMi bi A" x Lz = wm H ' Z /e 16*divisorl
15:0 BRR RW 16'b0 |>Yl E Q &l é#"egBRRZ Jw Hi L:H
T1L) hatl n 3
%v 1 f{§ J° BRRIpA Gl @QQe 1 ZMés N8
AH v Q
20.53.UART. L Ep (UART_SR)
s x 3 N x 0x10
¢ y ©x 0x0000_0060
31 | 30 | 29 | 28 | 27 26 25 24 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 8 2 1 0
Res | Res | Res | Res | Res | BUSY_ER | BUS ADDR_RC Res | TX TDR RXN
BRI FE PE ORE
R Y VD E E E
RCW | RCW | RCW | RCW
RC_W1 R RC_W1 R o) R
1 1 1 1
Bit Name R/W Reset Value Function
31:11 Reserved - - 39
Os 4 s 47 OHGE "HA
oxh O "HA
10 BUSY_ERR RC_w1 1'0 1x UART A O 'He UART SR.BUSY Jw 121 3
6 ~ BVUART_CR1]| é+
RN |
UART O
“hmoe *p At | H ~ UART I3
MG 30 R
R@i yM YU T %y N Jmile OC
—m 1 &I ¥ p A
—m 1 &I ¥ p i
e TDRA&pQp®EQQ L: "Qw & BRRj
M 0C
9 BUSY R 1'b0 -1 @® RDRA & p Q0
FYxo& T xP A t A ~ AEY I UARTO
PO i | T 1 b' UARTp TDR =
RDR A = ®@QQ1 Xh=&* p G 1| XhA
EY @ Dy, .~ UART 1537 " yv Qi
A ETT QOOWADI Xh YAH ni:xTA
yoil:  Q
Ot IDLEZ X UART/ %z & 06
1le OC x UARTOe 30e Q0
sxl
b k1 9y QQwWAes UART_CR3.M Ei 1 1
8 ADDR_RCVD RC_Wi1 1'b0 H12 Y 1 @ QQEsM 9y Jw1 g !
@Y JVEIT gx T Q0
0x ~ EV1mQ0Q
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Reserved

TXE

1'bl

Y%EE =®dA "QQh TDR wM @H61 6 h U

%y b' TXEIEAT |, hfi1 TXEA A
Ox A ] mwmM
Ix A WM

TDRE

1'bl

A 3Y] ér

H Y™ TDR M
%EQQx TDRe ~ A H Nyl évh=0ATQ
Q° JTDRHI § J b* TDRIEA 1 . h
F1AA

ox TDR M

BRI

RC_W1

1'b0

732 Y7 W QA s 4 AAZT

b' p UART®AT | %E V3'Yp o 0b
' 6 ©iH DH +QQy+ y> y+y By
wioO=H 6h JE M y  1IN] BRIy
ox ' 54 AAz
1xs 4~ AAz

FE

RC_W1

1'b0

<
(@)

Y1 @ A, NV Ei ® pi @i

Z Fymmiiob a1t AALON Uy

€ UART SR.FEZC y1 b AA A Ae UART_SR.BRIZ
HA” eAQ@hal MU 17T+ mAAEN

N J3'Y OWEfH 22 EY BEYAH &
Asi dav M §° IN] FEy

ox nv

1x v

PE

RC_W1

1'b0

Ty H
b 17~ y> /[l ¢ UART_CRI1.PENZ 4 1
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I enT2"Y" 1 Qr Al ™ ¥
Z Fy@io bt a1” AR g NU i b
" y> 168254 ki e UART_CR1.PCE(
1Z Xh™ § o> 4w~ Qe UART_CR1.PSi
01, PECH J M yg" IN] PEy
oxn- y»
Ix™ y»
o H

172 YT o, GBEA 1

b'p n@ WQEQWe 1 o ABQQEY 1,

hat YW
EAEYpx RDR n AEYe =~ 1 o
1 ORE RC_W1 1'b0 . L
Ht  J OREy E YU A1 Ht RDRA BQQ
N
M 3y~ IN|] OREy
0xno,
1x o,
QN6 1y
T72°Y" 1 " p RDRAs NY9 AEN
0 RXNE R 1'b0 n RDRHt %y |
0x QQ" 8
1x "QQ6 A
20.5.4. UARTO L E 6 1(UART_CR1)
s % 3\ x 0x14
¢ y 6 x 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. | MSBFIRST | SWAP | Res. | SBK SP PS PCE | STOP M[1:0]
RW RW RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:10 Reserved - - 39
w OYR’
9 MSBFIRST RW 1'b0 0Ox Dyo1 @AM 0y QQu
1X Dya1 @AM 5/6/7/8/9y QQu
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R Qe YAlLjT M Ay

TXIRX Ab NQ
Ox TXIRX AD YL % AOT mheuy

SWAP RW 1'b0
Ix TXIRX Ad W'Q %Ht AT z i TH UART
H
Reserved - - 39
AAi gy
2 NAAA i ¢t b Jwll Wk
N A J € oz's 1 A wmH
SBK RW 1'b0
>wWi ~ SBky |
Ox Wi Q@ QQe
1X SV
dh~ y»
Kk E UARTj OH' * ¢ UART_SR.BUSY® 0L %
yri2 A  dh~ y> & E PCE PS= SP J
RIHI " §> 4 A XsT W 0 b* PCE
SP RW 1'b0 s SP Jw L Xh PST o, y> ¥y
A X 5T W 1 b %y Jw O, SP
edh~y> ¢ 71
oxdh™ y> T 71
IXdh™ y> Tkr
yQ oy o
Kk E UARTj OH' " ¢ UART_SR.BUSY® 0l E
Ty k1 e PCE JmI1{ HI 13:py Q>
I O N VARSI O b Jwl e &
PS RW 1'b0 .
sT ¥V QA plb b Jw 1, e as!
T QA p 1b
ox~ »
Ix y »
~ Yy k1
k E UART] OH' ~ & UART_SR.BUSY m 0
grazi oA s Q@M EYAGT §> 1
PCE RW 1'b0
S
ox 17 y>
Ix k1™ y>
y By ®Q
k E UART|] O'H' * & UART_SR.BUSY m 0
STOP RW 1'b0 172 O B ot NA =1 QUEEAEY @y By
Q b Jw 1, pw QQae Ay B
H
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b' Jwm1XhQQy Jwmw 58 UART _CR1.M

Jwm 0l A AEYBY ¢, 1 e BAYB
H

Fyin A Oty By @Q bMi i o+ Nk
sT M Ay By

Fx 122« P JOEEY® QB H = e

Abj il 'H Q&1 UARTh NGy By 'YA H
Ct Rt

Ox 1Ay By

1x 1.52A ¥ By

Q0 § O

kK E UARTj OH!

" ¢ UART_SR.BUSY m 0

UART CR3A BEM E JWOHI %| &+ 352 O
vh ot NA =1 @BEkAEY BQ0Y Q
1.0 M[1:0] RW 2'b0 . B
0x0x YsAEY 5AQQy
Ox1x %A EY 6AQQy
0x2x A EY 7A'QQy
0x3x A EY 8A'QQy
20.5.5.UARTO L E 6 2 (UART_CR?2)
s % 3 N x 0x18
¢ y ©x 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 9 8 7 6 5 4 3 2 1 0
Res. | Res. Res. | Res. Res. | Res. Res. | Res. | Res. | Res. | Res. | TXEIE | BUSYERRIE | LSIE | TDREIE | RXNEIE
RW RW RW RW RW
Bit Name R/W Reset Value | Function
315 Reserved - 39
ki a MaA ks 1e A MAA
OBl &
4 TXEIE RW 1'b0 3
Ox T A MAA
Ix A A MaA
k 1 BUSYERR ' 8 a A WL BVARE
3 BUSYERRIE RW 1d1 BUSYERR " & A A1 & UART 4 O H
€ UART_SRBUSY Jm 121 3 & U
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UART CR1]| &+

Ox 7 BUSYERR' &4 A
1x At BUSYERR' 6 a A
kiiowd TO6AA TEW L B R AT

1 TeaADH §

) LSIE W b0 A A%OT PE FE ORE BRI
ADDR_RCVD A A %0 @i T
ox " tior4 TH6AA
Ix A1 er 4 ToAA
kie 3Yl &vMaA sk ] 7 oe
3| érMaAAEH G
1 TDREIE RW 1'b0 . 5
Ox 17e 3Yl ervMaA
1Ix £ e 3Yl év" MaA
k11 QQ 1 aAA ks ] 11 @QQ
L1 AA
0 RXNEIE RW 1'b0 o
Ox 71 @QQa A
1x £ 1 0QQa A
20.5.6. UARTO L E 6 3 (UART_CR3)
s % 3 N x 0x1C
¢ y ©x 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 | TX_MOD | SEND_ADD | ADDR_MATC | M_
E R H E
RW RW RW RW
Bit Name R/W Reset Value Function
31:4 Reserved - - 39
e WAL gy %= T30 9-bit'QQe Q
Gle WA UM 3
3 TX_MODE RW 1'b0 QO X
1xp THAWAIT 1 e 3'Y| &+ & TDRZ
W9y K
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T A . 3 TDRI| &+ @g x [QQ .
SxXVM9y Jmwm1l

QROXM 94 Q JwO

FYxe sx| &® ¢ UART_TARZ | 7133 %
"HA A

Ox p %" HAWA A1 © 3'Y| é+ ¢ TDRZ G
Ky w8y

T A NsxAY e gx | &H
€ UART.TARZ A1 XNQQAY' TDR| &+

A

A sxi g %yrT AP 1 &1 Ape
wAiT  hMHA s§x

OX 9y EY gkl s TDR]| &+

IX9YEY gk xv 9y Jwml Tm8yNm

SEND_ADDR RW 1'b0 pe §x| érnba*pAdY@Egk w
Fx
1pA, sxEYar g+ t1s 0| T A
i ZN%Y AY w0
2%E4kp MEY Jw1lh TX_ MODE J
WmOH 7
SxVY WA %y1iipl @Q kKT §gxVw
(I
Frpsxw WAI I UARTNMEM 9y Jw
1 Gke VEY X LsT sxT¢emoi s
XW | &4 bAaAdY g xw b w 1,
a AEYN ROQOQRQI UART ADI @'Q

ADDR_MATCH RW 1'b0 Q
rp* WwAi |« UARTNADI @QQI 94 E
iNéed 1A nQQOXnNn" bnsgx=1Q
0
Ox* WA
1x s x W WA
FXKEME J®1H %E4¢ 71
9" QQA&!
Gy Tir kT 1A A 21 e D9y QQ

M_E RW 1'b0

0x" B 9yQQ

1x £ 95 QQ
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20.5.7.UART0 & y L Ep (UART RAR)

s % 3 N x 0x20
¢ y ©x 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. RAR[7:0]
RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:8 Reserved - - 35
| QWAT Big xw | é#
b'p JVEYAM 9y Jw L, NME |
6rn 6571 CMEBE8Y b'w 11, M9y
A0l AEY N RQQE 1+ 7 1 o i
Asx E’
7:0 RAR[7:0] RW 8'b0 Fx
1. kK E o ADDR_MATCHb & UAR_CR3[1]C =
b M Ebe UART. CR3[0]ZH Jw 1 Hi %l &
HE T
22RAR!' @pyMH & AY Hi 1 EyMi
w* p Hi 1 Aj 6~ o%l é+ 6
2058.UARTr 1 yLEp (UART_TAR)
S % 3N x 0x24
¢ y ©x 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. TAR[7:0]
RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
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31:8 Reserved - - 3D
T e WAT Gigxw | &
b* MEw®HY k11 Xhobo SEND ADDRb
¢ UART_CR3[2] H Jw 1, UARTNA M
9y JW1GI9yEY I  MBI8ysx Nk |
&1 A
7:0 TAR[7:0] RW 8'h0
Fx
1. %1 én k12 A sX% * WQQZ AN
TDRI| &+ A
2. np UART i i ADA sxo1. TNs
0 | o SEND_ADDRD y
20.5.9.UART | » * NAL Ep (UART BRRF)
s % 3 N x 0x28
¢ y ©x 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. BRRF[3:0]
RW RW RW RW
Bit Name R/W Reset Value Function
31:4 Reserved - - 35
L:''n7Q
3:0 BRRF[3:0] RW 4'b0 . .
n Q" &€ BRRF{ /e 2747 . h
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21. A v O A (SPI)
21.1. SPI1 K
oY 1 A(SPhEI Y Ay t Qa2 T =veT pDTat®w AA 3 %i A!' Q@
JE3%WAI Xmyvy x ' wé 3H (SCK) i # T @3 JAATA
21.2. SPIm 9 E
A 31=eTat e
A 21 Fg2T20e e®ab Q04
A 24pTate enebQQ4T
A 8ydaa l16ye v O
A THYr 3 wA
A 8AZwWAL:' ° u0Q
A xwA
A 3wAsxwWAi z!' @ T4 T NSS1 Ny 3 /x HAWA G 6 (v
A 1T AYBEH I 637y
A 1 AYEQQ 21 MSBp & LSBp'
A 1 AAAERT A 21 ©%0
A SPIO4I O 6 %0
A Motorola ¥A
A A A AES WA Q
A bAgyw2 Kym16ye E'QQv  J w8y Hi Ky w 8bit{ @i VA Rx=> Tx FIFO
21.3. SPIn AY
21.3.1.1
SPI AANADGBY v T X
MISOx 3 § /x ¢ Ad AbpxwWAi A QQ p3wWAiI i ©QQ
MOSIx 3 ¢ X v VAD Abp3®WAi A QQ pxWAI I ©QQ
SCKX WAH 1| Amw3 1 @ (IS O -V !
NSSx xk ¢ O n"2> SPI= NSS©@& h pin! @1 A
[ 0 GEiK
i a¢QQv
i AN~ 3 Y
SPIO4I B p A3 = AGGrAX e 1 O4+6 Nbid4adx AT H 1D AT
age @QQ :QZTL 1! @ OurDbv i"QQI>«K NSS3N
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< APB bus >

Read
RXFIFO 0 0 0 0 0 0 0 0
MOS ] < SPI_CR2
TXE | RXNE| ERR | CLRT
l - - E | E E F\FO>T 0 | SSoF 0 0
MIsq | Data shift register
LSB First

TXFIFO

SPI_SR

A

i

> 0
Communication control‘—‘
1
SCL[T‘ Baud rate generator < ER20]

o L 1 G
‘ FnggT SPE BR2 BR1 BRO | MSTR| CPOL| CPHA
ié SPI_CR1 [ ‘
Master control logic ‘ y\jgé o o | OFF | | ssm| ss
R 20 2. v
wd|
g 21SPT g
21.32.c w0 Y c KD 3
Mj a@izr [ "1 SPI! QA& " vj a o J P JA& 24 34& T NSS
TNZa&a 44 T NSS1nU
21.321.3ve2 s 3
SPI JaveT BBy 113 s x @WNyl ér1p MOSI= MISOe | AT bADD
o84 p SPI Q 1 QOp3 wewH ~agNy 3 MOSI A Qi x
MISOI @ s ¥ Q0 EQQve HG&1 p3 =x e WZ3USHE I'I

MISO <&—— M'SOrL_ | T shiftregister |
|

| RX shift register

TX shiftregister | RX shift registe
? SPI clock SCK _—» SCKI f

generator
NSS NS
Master Slave

g 22 3v2TD3 /px Z1

MOSI > MOSII

21.322.A2$ 3
h BIDIMODEe SPI_ CR1| é+# 1 SPI' @TApA2T®A p Y1 Jii11 1iQ0Q
1HG3 =x Nyl érno i p YAL pSCKEBIH ~1 QQpbANYl éHe
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@ BIDIOEe SPI_ CR1| &+  "O@#Ab a ¢ Ny p Jit 3 ©EMISO = x  © MOSI
WAR TVMAENTHZT A&

RX shift register TX shift register |

RX shift registe

!

TX shift register

? SPI clock

generator

Master Slave

g 213 £2TD03 /DX Z7
NSS' @ A1 p3 =x e C1i L O as/r ti NSSDT 3
/T RXONLYe SPI.CR1| é# C1 h SPIpEA WAQGEI @WAI £SPITApo 4
WA p A Jiip3 =x

BNyl éve EE 1i4 D M MISO= MOSI]
Ari ! @ Oa 1T IE

A Pr 4 3daRXONLY=0BX J/bueT a Z16xp At BMAE| GizU AV E

'@ 1 A% ©3GPIO

A D 0@+ 8aRXONLY=1B x Ay RXONLY: Z1 ' @ B SPl 11 px A
MISO ., " Bi Y& 1 AGPIO Ex NSS3N®@@HIL ¥ AA¥x MOSIT ®QQ
i@ @Y 11t Aal n " 2Q0Q buffersd J p3 it MOSI . T Bi M
£l @1 A GPIO E SPI A&t 1 H 3N8 Adig 1y BH @ AT |
RXONLY& & SPEI = [ s MISO®E UVHE

| RX shift register MISO MISO TX shift register |

TX shiftregister | MOSI MOSI | RXshiftregiste
? SPI clock :[ SCK _—» SCKI f

generator

NSS NS
Master Slave

g 2¥pTpXx /D3 Z71
(3 tIkaA WAK Uikl QWA)
ellp3 =x o ! @& NSS  t1i LinNss! fo Ly 5 Jn
€20 p Rx Nyl éno 3’Q Yv B JV3U ph BEAWAT | Admbe | © R T

0 & X
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€3 p 411 b B8 MISO pin 1 A GPIO
Te Ab @ hep BIDIOEbit " A1 @wHI 2o WA &£ 1 yMp T Q@ A2
T
21.3.3.v KO0 3
n AOBAGG A" ANx W 4 3 A At GPIOi NSST 1nx )
TTH 1k NSS O« Ax EH&G A1 3 = hoix 6 an-
NSS
| RX shift register I IMISO MISO'J"_ i TX shift register |
TX shift register [ {1 MOSI L MOSI I RX shift registe
? SPI clock  SCK ——P SCKI f
generator
101 NS
Master 102 Slave 1
103
MISO TX shift register |
MOSI { RX shift registe
o ;
NS
Slave 2
TX shift register |
RX shift registe
SC f
NS
Slave 3
g 2153 smbs AT AN Gk 3
NSSp 4 Jip3 v1° At o SSM=1, SSI=11 By M MODF
12K BEMISO d I A®K 0 "HHC MISOEiGPIO J AmRA « WA
21.34.v w0 3
SPILO4 1 Gout A3 1t e_ 1A @QET T8 601 26! @QARDBA
g2 Hi ~ O4 @ ep@iep VU E T MsdHE A w7 WA GENSS pin
n IWAT @bAQI SPI epmE 17! ®h+ RDKE® A P! @p3yHQQI i e
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E en@l BA 3'Yx WA i e i 041 Est’ Q&3 WAL X'HG @G
DWJd w GIGPION" TwMm e Gk 0 P YHGE 9 1 O QoK O3 N Ml
i O4@ eppHt & U 1| XMEAG YAD

b"+tA epa H N.i° a1 O4° VN 18hfi1 el ~ MODF' 17 t o7 Al

@Z1 PVDDE]

21.35. K

R X

| RX shift register } _'LLJ MISO MISOI'L— i TX shift register |
TX shift register [ {1} MOSI “ MOSI { RX shift registe
? SPI clock 4 SCK - SC SPI cIockf
generator I generator
GPIO — NS
Master o Slave
(Slave) (Master)
j NSS -—— GPI
g 21603 Z71
"H(NSS)1 \ P
WA | NSS AmR% ®id vl EX T w3 P33 WAI NSSn' @QAm . w

' @Aw 3 EAw JVHIE'@ Br3 @O4° M1 EAm . HIE' @ ODAKX

O8Ik

03 N
SPI CR1| &+ @SSMbitt ' @ O T&a TXK 1NX

T NSST1NneSSM=1Z x g A Ji 1 x '03 N @iSSIbite SPI_CR1| &+
® 1V v NSSpin dNTHZT /At

T NSS1neSSM=0 xp AU i1 & A'{ @ J

NSS ., A& e SSM=0, SBPEA1JkpAm3 HAET . 71N NSSi rE
SPIp3 WA A1 ¢ SPEZ1 NSS3N8 "THX3'YHOWI =~ SPI w

e SPEZ0pr3 Zi a1l SPjT M NSS J

NSS . " BeSSM=0, SBPE=MCUpO4+1i Ar3 1 A & n 3
T 7T b* NSS @wHnTHI SPI 313 WA 61 9As L Iy WA
DX ¥WAI NSS A% G0 UVl E NSS®HHI ¥ A
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21.3.6.

21.3.6.1.

SSiI control bit

—— SSM control bit

NSS lutput

NSS ] GOIO
Pin logic NSS| Master Slave

Inp. mode mode

Vdd OK Non active]
Vss Conflict OK

NSS NSS Output
output

Control

(used in Master mode and
NSS HW management only)

NSS external logic
SSOE control bit

NSS internal logic

g 2% T/ T1NX

—a
p SPI Q 1i®>A "HAa'H SCKNQQ4 i @QQNy= ~ "HAa P A
n“s2H g H Ié&>QQvi A w 1z 13 =x o {7 aw § A
Q w vay

CPOL> CPHA bite SPI.CR1] é# Z1 T' @ J 4M' T @H2 CPOLe H Il 6T
E=®QQe HGIH GIDLE' 6 HM3 > x ®&9% b' CPOL ¢ y1 SCK pin
OH> W' 6 b CPOL Jyt SCK piné 3 WoEIDLE " &
b CPHA Jy1 SCKEM™ A ~Q € M AQQyeb' CPOL vyt i1 «~1 &
Ti”"~Z pH ¢pHI QQ & b* CPHA ¢ yi1 SCKEM A ~Q VM Ae 0
QRQyeb' CPOL Jytii ~1 e, Ti"-7 p H wpHL QQ &

CPOL> CPHAG4 T 'O QQQ H -
p CPOL/CPHA@we 1| SPlo L & SPE=0C
SCKUIDLET" 6 ¢ MZ SPILCR1l é+ "Oul &

wos: TR XXX T T s

wiso RO mBe__ (Y s >—

wl L Lo
Capture strobe i i i i - i i i i
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oo 4 LI L LI L L

MOSI :XXX M:§BitX

i BR D GR D SEN GRED SR 6 2|
miso —(_ B+ ) o ) Comni-
AC 3 N S S SN S TS N N S
Capture strobe I ' ' I ,_J i i '
g 218 QQH H2zg,
"QQbit 2 n":: LSBFIRST bit%i h
21.3.6.2. A"OV —4&
LSBFIRST bit(SPI_ CR1| &+ ) SPINy| &+ ! @ h w MSB-FIRST& & LSB-FIRST
/T DFFbit(SPI_ CR1] é# )1 "OQQv &y Q ! ™Om8yaa 16y V1 4 Mz A

1w T

21.3.7. SPlI 1

M23 =sx (SpPle JLy" v T E %o OF | Qi ¢t X
1. °7 WGEGPIOl &% x 4 MOSI MISO= SCK pin
2. ° SPI.CR1| éw

[ BR[ 2:J0H Ll:='ex WwWAj L

[ J CPOE CPHA

[ RXONIWY: Bl DI MODBE DIEREXONIZYBI DI MPDE HOG®L1 ™©Op T
Gamse T WA

[ J LSBFI RST

[ l SSM SSI

[ J MSTRelpir3 NSS Jat b 3 4 B MODF 1 d NS S \
t 3¢

i J DFF 1bi@dQQv yQ

3. 7 SPILCR2]| éHw
[ 1l SSOEx WAj 4

21.38.SPla A [’

O p3 A H e A& SPIx b j “InijQQEQQe !'{ hat x @Q
N én o pADm3 e 3 A WQQO SCK3No p SPIx Al e 1
dhp IDLE" 8> W
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ve TWAe QGEAZI ESPI A Xh TXFIFOj M1 &dab TXFIFO i AL 3 A
D
PYM3 E1 @wAe RXONLY=11 & G BIDIMODE=1h BIDIOE=0{ 1 p SPI /& o1 3 A
D I'H Yo wé
21.39.A0€ uvidaf’
21.3.9.1.0 @ FIFOu r  FIFO
SPI'AGQQ FIFOI gV W 21 Ky ® 16bitt E ' QQv  J w 8bit HI Ky m 8bitl
: 6ESPIT 2@ AQQL TAI X B+ CPUT | 37 NQOM, @i A=
G®O" VGFIFOI 3 Y TXFIFO= RXFIFO P FIFO 1 p A6 G SPI¥WA
FIFO®Y Nn™ 2242 9v™Q YOXQQr QWAes v2T £2TZ QQvi A
SPISR| én hé wEé®p RXFIFO A BQQJ' ° SPIDRI| év 1 hp
FIFOA B AT - S VIR U o X 0] 0 W RXFIFO &M FTLVL> FRLVL
1 ~" A FIFOE &% 1 1.
M SPI_DR| &+ @ o RXNE' 11N EQQé Uw g RXFIFOXh =~ &1 ' 7
A ERXNE | 1 RXFIFO§ Wi M 8
nst A SEQQV I TXE' T1N E TXFIFO: y4 &z 66w Ok G &Hi
T6h A ¢, 1t TXE | ' Xh TXFIFO Wi G
T T WA AL RXFIFO! @é 2AQQv
TXE> RXNE' T @ 1 AAAAI N
E RXFIFO »Hi b'i AQQ i o1, o, TFf1 o, ' T!'@ 1 =arAoAAlS
n
Jy@BSYyl " 1AE QQu@ * g EH 3N AGEOE 1 g3 v GEb A

QQve 1| BSY®O3'Yly Hpkx VE%AQQve e 1| BSYh3'Ywn 1A SPIClock
Ky &H> wW
21.39.2.5s PZ°
RQQv' @ Dz’ e [ H& T 3U En Al 1 E3 G@TXFIFO &y MQQi 2°

ADXA A H 3N 3 ABEOE L~ TXFIFOM1 + « y BME v @QQ
DEI WA I o £2 T ¢ BIDIMODE=1, BIDIOE=0Z & & b T #A ¢ BIDIMODE=01 RXONLY=1Z | p
SPI Al XhEi WA wuq@H61 3 6VoADi @ 3 "hoédH X Asi Qi
3 yBT OSPIGGR T Ei oWwA

x I nQalsmi 1

Qs

E3 12@ A@iwAe SCKINT A1 w0éA® 13 o

E®o Hi 3 o H VI XOeaa™ §oH 1 aa° Adivi da 4 delay@QQy
Fyof « M23 &aax o 1 =& o 3N s22k @WQQ W 3 ITv=7 neo

Ax jiT3H t BQQC

Y%A2z' 0o NSST 1Nt a Hpr x WA 0 OEID A DB A X P ADX

i1 =®0 1T NSS=i " x 1 H WOwB®mET 1+ Axv /1 m%AQQ2° WA~ a g NSS

@' 1= THIAAIN
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EBSY Jyi1 ET "7 *p WQQVIY Ew Gl HEEH RXNE%OJYy wo A
bit 1 XhTQAQQV ép RXFIFOA
21.393. K, SPIv [~
W SPIHIL o "Yh-h@i LY M:vaw SPlaly i E GH o+ W% ZT i 1V
H h y&1 44 JVHI & WA T Tern C1*p Wi Mh . q p P®WAI
w Lyiy yB A oEin |
veTdape WAT 1 3 | QEYyBwé A WQQHHGETIVY p Y& i1 pwo @QQ

FrMetrH yB p PWAI 1 SPl w e 11T Ao /A& % @i LYy E SPI 7 Bp
3 A Hib® %H AvVIN p L dai AQQvép TXFIFOA 1 SPIGH T T )1 3
(X

E3 JpyMEI WA yB AH @ A|TyBv & SPE=0C WA T | (YO X
SPln Ly

ESPl W 1@ ° ®IQ0E Gp RXFIFOAL PR'QQo pi K SPIAT ADAmGEE:Z®
e Iné w B® @WQQI . 3E SPI W Hi RXFIFOT M @&

% O, LY { o2 BSYTH1 XT 7 FTLVLI @ 3e EzH&a O @ :hsto? . *p

' MoEd 1« aeb x

353

A ENSS3N  TAni 3 bx 0&" GENSST
A EHGr s FIFOST BQQLHI %Hwe BQQy Kpe YA

*omi LY T eEN WA v Ty

1. M & FTLVL=00e = ®QQ A U

2. M & BSY=0e @ @QQ | NHE

3. K SPle SPE=0C

4. QQI ©° FRLVL=00t "A®di @ ©BQQL

M2z REL owAr* @i Lyi x

1. pwe AQQv e Y Al K SPle SPE=0C 1 & Al ¢ LY
2. M & BSY=0e 9o @WQQvT J n(

3 QQI ©° FRLVL=00t "A®di @ ©BQQL

21.3.9.4. A'0D

Evznm8yMI16y @ aa’ Hi hs DA QQy p YU i1 2QQvh X |
n

i gweé” QY n Y pA A A 16-bit a1 bAQQY A pi A1 b RXFIFO
KyT 1691, 2° hp RXNE' 1T6Vof1 AWRMRXNE T@e Z1 1 @A A 16y
SPI.DR| é* | T 2AQQVv pi @Y1 RxXFIFO 6 h=i i o 0 3YM 1 ¢
. Qah b,

pPA M1 T 8y AA T Q2" oo AQQvI 2@ W fi1 RXNE' T1 M3~ QAQ
Qv M1 @i AQQvi i Ao @w Rx FIFO 6

353/382



PY32F005v " v & ¢ g

NSS
sex UL
S I I
S e
- -
16-bit access when write to data register 16-bit access when read from data register
SPI_DR=0x040A when TXE=1 SPI_DR=0x040A when RXNE=1
g 2 19F | FAGEIQQY € /i
21.3.95. 3f
k4 PEZWH2I PHz M:T AA T ®Q9% W Mpt 3h LSBFIRST=0, CPOL=0,
CPHA=1
1. ENSS®@I SPI &£ 1 x ADi  MISOyE NSS @& a SPIKL Hx | =M MISO &
i M:x 1pe AD o wé&X @WH N3 1 @kw ~!'"QQ p3 Y1 xp SPI
Al Hl SPIv hi  MOSI= SCK3Neg Oy 0 NSS3NZ b' SPI W 1| SPIv  §x
GPIOAAI + %p R4 i @ Wén"2: GPIOE h
2.3 i b T Aom . BSYgve 3Y&®® px Y1 BSY3NpQQve Wy
He N AH v Q
3. EQ®E TXFIFOT » @ TXEzN¢ |
4, p TXEIE Jyoi1 f1 TXEAA E TXE3ZN ®@@HI ADb TxFIFOe QQi ~  TxFIFOw
)
5. p Datapacked mode, TXE> RxNE' 11 G M, X©&I %A /[ FIFOB [ 164 K
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el T
sci T U U eI ww—
| 2 2 2 2
BUSY

( ............... m ........... } ‘ ................ I.D. .J.‘. .......... ) ( ............... p.z. ........... } ‘ ................ Dg .......... ) ( ................ |.3..4. .......... }
MOs| UCELEERCUCECERAPUEECEENDUCEECEENNTCELEERT
SPE | L

~~~~~~~~~~~~~~~~~~~~ | Enable TARX interrupts |

\ 4 @ software(polling or interrupt routing control at Tx event |
D
00 |

FTLVL 10 11 X 10 10 ) 01 ) 00
e T,
1 I :
PR D e P e P2 o DB ] Dty
MISO

RXNE | [ I
softwarg(polling or interrupt routing control at Tx event @

FRLVL 00 ) o0 Y 10 ) o0 J o0 10 Xod o1 \ oo

g 21103 2T 3g(bit frame=8)

Z1\ 2 BAT 8 %0 @H= i SPIO @' 6
21.3.10.1. TX FIFO & (TXE)
E TXFIFO® z2 @M é¢&® A SBFQQHI TXE%OY Jy TXE%OH b TXFIFO t 4 @R
%0y w X3'Y 2Wi " TXFIFO:ty4m:ws: 12FIFO g¥¢h . 7] b TXEE
€ SPLCR2Z Jyt, hii AA 8 ETXFIFOtyd2ziz /22 y s 0|
21.3102. 0 a v . d (RXNE)
b* RXNEIEY e SPI.CR2C Jy1t_ f1 AA

21.3.103.6 6 (BSY)
BSY%O'. 1 Jmw] ( 3%yn e ) %%0O * SPl 3 PG §
EE AJmOoHO " SPI* Q% 31 HO Aeseb xpi3IwAwiebi oWAiT (MSTR=1 BDM=1
Xh BDOE=0) pi ®Q BSY%O3'YwH
R T KW SPIweX Jy WAGH ¢t H )o 1! @FT BSY%Osde Ted
Tl@ d gt Ke 1t % ler Yh i Y\ "E
BSY%O ' @1::pr3 dAaA d7T
" 3 wAGEie b | QWA (MSTR=1 BDM=1Xh BDOE=0) Ee€ ADHI BSY%O 1616
@i ¥ %ON | wmoRgo
A E SPI * i ¢

3 WA Ef 1 MODF=1

3 WAL Ee HG1 ] WOOQQ A

> >
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A x WAL p¥%AQQe e

Fx | /&t BSY%O/ n¥%A Q0

21.3.11. 0

21.3.11.1.w%* 4~ & (MODF)

3%WA Qe MODFZ k A1 pX E NSSAw 333N e SSOE=0Z | NSSA .

WINSSO TTHWadap NSSAG TwAINi 1 SSly
3%WA QOMSPI t Q@i &9 Y

A MODFy JwmdLbB' J° ERRIEgi _ f1 SPIAAY
A SPEy |®m06006NYB I Xhr SPIi £y
A MSTRy [w606 %A % ¢ vk WA

i @i 12 ] MODFy x

A E MODFYy JmOHOE KMSPILSRI| éw @ &
A t o’ SPILCR1| é-

PO AMCUGM A A1 W d, X" Ax o Vi g Xl

H | pH& | ec1 SPE> MSTRy'! @0¢ EGUEsD'
22 G, | E MODFH W06 HO. T &I J SPE= MSTRH
W Jitx t @@MODFyj i Jmodlbaipr3 4 1 A t1 @p J4° MODFy &
Tk U WAPS%HL MODFyYy T T KT A3 M AAYZ2Z!I QE  Avyga 4
"o ¥ "o a O
213112 |, + &
EQQ 3 aGax 1 @ Xh RXFIFO=6& z @M &1 @ @WQQHI f1 0o, & b' T
=& 2 BiH Q@ i @ ©QQs RXFIFOA & ®Z1 U 8hal
Eo, & A4 1 A@ ®WQQ h ~@ é&dp RXFIFO QN i @ WAQQ 6X1 XhA®
P77 A SBQ0Ob.
DK SPI_DR| &% = SPI_SRI &+ ! N OVR |

21.3.12. SPIAH

21USPAA 9

| BSY%O w0l X3'Ys N A SPI'H

J w0 B6 % HI MODF Y s

v Q

51 @ /A1 TXE= RXNE™ T

TWAINI 1 3 ¢
Oy

“HA LIJ

3 1 @ NSSO 1 WM MODF
o

AH T T o a40° H
TXFIFOM é TXE TXEIE
"Rl @ RXFIFOa RXNE RXNEIE
3WA @ T MODF ERRIE
o, OVR ERRIE
21.4. SPIL E g
SPIMZ @i &+ ! Q@ 16-bit= 32-bit I DRI &+ "HY 32-bit 16-bit= 8-bit
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21.41.SPI6° L Epg 1(SPI_CR1)
3" 1 v o 0x00
' Y e o 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
BIDIMODE BIDIOE Res. Res. DFF RXONLY SSM SSI LSBFIRST SPE BR[2:0] MSTR CPOL CPHA
RW RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:16 Reserved - 39
2 b "QOWA £l
15 BIDIMODE RW Oxp24Db bwWA
XD D4 2b b WA
2o WA A
/b BIDIMODE y JppD4ab hwAi Q
QuE | Ab
14 BIDIOE RW 0x . BeE WAL
1x . /AEl e E AWAL
ppdbp3 t vy MOSIAG1 px ¢t ¥
® MISOA §
13:12 Reserved - 39
QQvi A
0x £t 8y QQvi A A QU
11 DFF RW 1x A1 165 QQvi A Al o
FxE ®E SPI” B(SPE=O)HI ¢ { = g1
e
K1 Qi
y = BIDIMODE y “hposedDb bW
Ai gle AbP prAx VG Jalp”
10 RXONLY RW i Ot i ogd L EEE® {5
XK LE® 1+ 0jh Q01 @Q0

Ox veTen =i ol
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Bit

Name

R/IW

Reset Value

Function

Ix" B . eEl WAL

SSM

RW

TK 1N

E SSM.J g1 NSSA{Q i G W' SSly @
" h

ox"' B Tx%x t1n

Ix A T1Tx t1n

SSi

RW

n X § O
| 8% E QE SSM=1'HE @@ | &+°

h~ NSSi @b Wi p NSSADL i @il/OHA

LSBFIRST

RW

Ox XA MSB
Ix XA LSB

Hj T ow | &+ @i

SPE

RW

SPI Af
0x~ B SPI

1x A SPI

5:3

BR[2:0]

RW

306 b00 O

L. -
000y frcLk/2
001 frcLi/d
010x fecLk/8
011x fecLk/16
100y fpcLk/32
101X frcik/64
110x frck/128
111x feck/256
Hj T ow | &n b

Fxx ®Ai 1 @wd L' &k "HY feck/8

MSTR

RwW

310
Ox Jmwx !
1Ix Jw3 ¢

Hi T ow | &+ o

CPOL

RwW

H ¢

oxM T8 HI SCK3'YHOW
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Bit Name R/W Reset Value Function
1IxM T HHl SCK3'Y >W
Hj T ow | én b
H " g
oxQQ ~xv AH -AD
0 CPHA RW 0 o ~ o
1IXxQRQQ ~xMT AH ~AD
Hj T ow | é» o
21.42.SPI0" LE 6 2 (SPI_CR2)
3" 1 v o 0x04
' Y e o 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. TXEIE RXNEIE ERRIE CLRTXFIFO Res SSOE Res. Res.
RW RW RW RW RW
Bit Name R/W Reset Value Function
31:8 Reserved - - 39
A AT NMaAE
7 TXEIE RW 0 0x B TXEa A
1x £ TXEA A TXE=1Hf 1 A A 0
i A" N MaAAE
0x B RXNEA A
6 RXNEIE RW 0 ' ) )
1x /Ei RXNEA A RXNE=1Hf 1 A A
d
A A El
ox B AA
5 ERRIE RW 0 ' ) )
1x A&l A A E CRCERR OVRG
MODF 1 HIl f41 A A 0
v TXFIFO
4 CLRTXFIFO RW 0 TAH1, Ty
Ox = A7
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Bit Name R/W Reset Value Function
1x V¥ TXFIFO
FXE ®E SPI” B(SPE=0)HI ¢ T~ g1
S
3 Reserved - - 35
ss | Al
ox Bp3wAi SS 1 t 1 @TAp
2 SSOE RW 0 A3t WA
1x Ak 3ywAi SS | | tjf TAp»
3t wA
1.0 Reserved - - 35
21.43.SPl- L Eg (SPLSR)
3" 1 vy o 0x08
! He g 0x0000 0002
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. Res. Res. Res. Res. | 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. | FTLVL | Res. | FRLVL Res. | BSY | OVR | MODF | Res. | Res. Res. | TXE | RXNE
R R R R R R R
Bit Name R/W Reset Value Function
31:12 Reserved - - 39
FIFOA  level
PRy 1 J= |
11 FTLVL R 0 0x FIFO M
1x FIFOT » € FIFO 63223 12H
FULLC
10 Reserved - - 39
FIFOi o level
Ry 1 J= |
9 FRLVL R 0
0x FIFO M
1X FIFO T »
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Bit Name R/W Reset Value Function
FYx Pyp 1#S WA= V CRC> @iSPI
Ki Q¥WAT | AT
8 Reserved - - 39
0 %0
7 BSY R 0 0x SPIj Oy
1x SPII#2 L&an A M
o, %00
Ox fo,
6 OVR R 0 Ixf1 o,
| év1 TJAdygt da 12" vyeio
702 jat
WA
0x n WA
5 MODF R 0 3
1x . N WA
l éw' Tdyguraa 12 ¢y
4:2 Reserved - - 39
A ATM
1 TXE R 1 Ox A A M
Ixn A mM
i A" M
0 RXNE R 0 Ix1 A M
Ox1i @A™ ®M
21.44.SPl AOL E 5 (SPI_DR)
3" 1 y o 0x0C
t He o 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
DR[15:0]
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 - - 39
QRQ| &
A Gal ® @0
Q0| é+ Aw RxFIFO= TxFIFOEI £ E
"QQI h RxFIFOI @ ~ Qi h
TXFIFO
15:0 DR[15:0] RW 160 h Fxn“ez DSye Qv Ky 0L QA
a

ai o 8-hitd a 16-hit

M2
:Q’?‘Q

DR[15:8] 1 . w0

M2

A DR[150] T An =1 &

8-bit QQv 1 QQI &+ T 9573 L N @i 8-hit

A Sl @B Epil WAL

16-bit'QQv | "QQ| &+ T 16-bitdh Q
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22.

N&z2p (OPA)

22.1. OPA1T K

OPA¥#e 132 M7 ®2*H Z1 g 1A @' @& v 2 13 OPA®: 3, QT 0OV
Vel .. BT 02V V02V

22.2. OPA® 9

> > > > >

1A A 4 &
VINP> VINM! 4 "O2 1 o VINP[OIb VINM[O]#% 1 1 VINP[1]/b VINM[1]®D 1
OPA @ 3y BT 0 Ve .. BT 02V Vee02V ! AY w’

) ., COMP2@3 ADC

I Jmbi WA

I " AwAev w' WA
i HORA

I 1 AYuw wA(PGAWA)

22.3. OPAN AY

OPA ! Q@ At v F146am247 @2 n3NWO Bz N1 | wm@?z o Gz N

22.3.1.0PA | H=_ ] ADC u COMP

E  OPACROPAEN ® 11 V Gz &' @hbd . ADC > COMP ¥We | b
OPA_OCR. OPA_ EXTOEN® Oi ADC! @ 4 OPAVOUT a1 % #! @N 31 %

OPA VOUTI h 1T m  OPA_VOUT @& GPIO A @' @1 TH  ©@iyb'® OPA OCR.
OPA EXTOEN W 11 . ADC®Ofi' @gpnyg < OPAVOUT2Ia1 % *8f' @N J1
OPA VOUTI HT m OPA VOUT@EGPIOADGj T 1+ ATH ™ @&

22.3.2.OPAt Hu Q

RCC w& % OPAH /5 PCLKE APBH 2t p RCCi #awé&H A i ¥y
OPA CR.OPAENH T [ k13" 1 OPA%e b " @ OPA| &% J1 o p A& OPAEN
ye 1@ dM _ f1 89 Ej W NVzHo  Hi '@ 1 OPAQ W 1 & 7o

OPA'HI N3 ® X' J A

2233.. ¢ 1

AT 171 OPAGES A 3/ . 3Nh 1 v AD
fi U~ OPA CRI| &+ a ®OPAENYH 1 OPAo! TA

22.34.3M

-

T A® LA RV
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22-1 N @zl T oW
Signal I O pin I nternal Comment
5 . OPA_PGA_GA
OPA_VI NN PA1 PGA
OPA_VI NP PA2 - -
5 . OPA_PGA_GA
OPA_VI NN PD1 PGA
OPA_VI NP PDO - -
ADGE 1/ N
OPA1 OUTH PAO
COMP@OPA_VOUT OPA_ I NTIOEN
22.4. OPA 4 &
VozHl dmbi wWAYX
A " AWAQP w ) wA)
A Ho ] WA
AV AYu @z 0 WA (PGAWA)
2241. 2. 4a@M md> 4144a)
p OPA OCR = OPACRI| &+ p Bu i1 Z® GPIOT:wWOWAT L A/ U
OPA CR.OPAENH I b A VAO= | ADGS6 1~ NV @zHi

OPA™ Y wA J Ly y
1) J OPA OCR.OPA VMSELw 2 @@ “OOPA@G v 3y OPA_VINNO/OPA_VINN1
2) J OPA OCR.EXTOENY | A&i OPA_VOUT_EXT
3) J OPA_ CR.OPAENI JH&c OPA VOUT EXT@ ad . MZEIOADI
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|

|

|

1
OPAOCROPAVBIASK

|
|
|
|
|
|
|
|
}
OP/—\_OCRDPA_VBSE@
|
|
|
|

VINK1:0>

VINNKCL:O>

|
= OPAOCROPAVMSE
|

|
....... » OPA_OCF.DPA_EXTOEE‘I
|

! ‘
N OPA_OCII)PA_PGA_GAINEQ\\

OPA_VOUIEXTﬁg‘ OPAVOUTINT

2242. 5 144

OPA oA ) Ly

1) J OPA_OCR.OPA_VMSEL Y #% 2 6 b INOOPA VOUT INT is OPA VINN 3

2) J OPA OCR.VBSELw 01 N OPA_VINP i 10 =

3) J OPA_OCR.EXTOENH | "OZ& OPA _VOUT EXT& OPA VOUT_INT

4) J OPA CR.OPAENI OPA VINPi @ ah A  ~ OPA VOUT_EXTGa
OPA_VOUT_INTA D i
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EO.S'VCC

|
|
|
|
: e
OPALOCIDPA_VBIA$ [:]
E.Z"VCC

I
I
I
I
I
I
I
I
}

OPA_OCFDPA_VBSEEF
I
I
I

|
VINRK1:.0>

[l

i

VINM<1:O>£:

|
OPAOCROPAVMSER
|

|
OPAOCR)PAEXTOEI*
|

|
OPAOCROPAPGAGAIN.
|

OPAVOUTEX OPAVOUTINT

|
VINRL:0> o g _
i —
VINM<1:O>$

|
OPAOCROPAVMSER
|

OPAOCROPAEXTOEN
|
|

OPAOCROPAPGA GAINS-.

(IR
| e

| N

| R

I RN A_ﬁ_!
| R

| PR ¢

|

|

|

|

|

|

|

OPA_OCR.OPA_PGA_GAIN[3] ______--- \[

OPA_VOU'LEXTEI OPAVOU[TINT
>

g 22-3 Ho ) WA (OPA_OCR.EXTOEN=1)
2243.H4 m>@zp4a
OPA! AYu @zn JLyy
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1)
2)
3)
4)
5)

E

J OPA_OCR.OPA_ VMSELH W 2 6 biONIr 2 i~ OPA_VINN @ 39

J OPA_OCR.OPA PGA GAINY® 40b 0000 ~14/&&H 1 0w 2/4/8/16/32

J OPA_OCR.VBSEL O1 N OPA_VINP i O} 3
J OPA_OCR.EXTOENY | "OZ&(l OPA_VOUT_EXT & OPA_VOUT_INT

OPA_CR.OPAEN y J,OPAVINPAD | D adhi QA G Wz Xp
OPA_VOUT EXT & OPA VOUT INTAG i !

B _

OPAOCROPAVBIA!

—_————R-—————— - ———

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
OPAOCROPAVBSE| 1
|
Y 1
|
VINRL0> o o+ —TT }
|
|
VINM<L:0> }
|
| |
OPAOCROPAVMSER !
| L }
OPAOCROPAEXTOEN - i
| |
| il |
| == |
OPAOCROPAPGAGAIN-. ‘[}L !
Ik \
| S |

I TS
| |
S \
: OPA_OCR.OPA_PGA_GAIN[3]______---=" v T }
| |
| |
| = |
| |

|

| |
opgvouIEXTEy‘ OPAVOUTINT |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, > |
0 22-4PGAWHA ,* b w’ | (x2/x4/x8/x16)1 r b M AT 1 7] YA
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S

|
|
|
|
|
OPAOCROPAVBIAS

|
|
|
|
|
|
|
|
}
OPAOCROPAVBSEH
|
|
|
|

VINK1:0>

VINM<1:0>

|
|
|
|
OPAOCROPAVMSE
|

|
OPAOCROPAEXTOEM!
|

|
OPAOCROPAGAGAIN- . _
|

G 22-5PGAWA ,* b w’' | (x2/x4/x8/x16)l b M AT | v faYA)
OPAV3 Joa@l bu  grbw wAwPGA J Ly
1) J OPA_OCR.OPA VMSELHY % 2 6 iONIr 2 i OPA VINNGE 3
2) 1 OPA_OCR.OPA_PGA GAINH W 46 b 1000 ~14/A&é&rlbW 0r-1/-3/-7/-151
* bow o 2/4/8/16
3) J OPA_OCR.VBSELI N3 J2a 1 OPA_VINPY
4) J OPA_OCR.EXTOENY "O/& OPA_VOUT EXTd& OPA_VOUT_INT
5 E  OPA _CR.OPAENY 1 ,0PA VINPAD I @D adhi QA G Mz Xp

OPA_VOUT EXT & OPA _VOUT INTAG i !
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|
|
|
|
|
OPAOCROPAVBIAS

|
|
|
|
|
|
|
|
|
|
OPA_OCR)PA_VBSE*
|
|
|
|

VINR1:0>%:
|

VINM<1:0>§‘$‘:
L=

|
OPA_OCIDPA_VMSEEIE

|
OPAOCROPAEXTOEB!
|

|
OPAOCROPAPGAGAINSG . _
s

I—s"

opgvoquxﬁ
\

G 22-6 PGAWA ,* b w ™ | (x2/x4/x8/x16)l b w ' J (x-1/x-3/x-T/x-15)1 7] oY)
5
| |
i |

OPA_ocmPALvslAa% :
|
| |
| |
| |
| |
| |
| |
i |
OPAOCROPAVBSEK !
1 1
: :
VINK1:0> —6 o— » + — ‘
’ft |
VINM<1:0>£: !
s |
OPAOCROPAVMSER 1
|
OPALOCF.OPA_EXTOEE‘?! e i
| ‘ |
I = I
OPAOCROPAPGA GAINS._ vﬁk T !
RN ' |
w . \
} OPA:C;ER.OPA_PGA_GAIN[SJ __________ - }
| i |
| == |
1 1
| |
OPAVOUTEX | )PA_VOEIINTi
G 22-7 PGAWA ,* b w ' | (x2/ x4/ x8/x16)1 r b w ™ | (x-1/x-3/x-T/x-15)1 v aYe)
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<

22.5. OPA &~ ©On 4
OPAG WM Ob % Ol o
@ 1772 O e
T X

T 77 1 OPAGEF 1 3y i

OPA_OCR.OPA_ADC_SWAP_EN® 0G} T i 1

VINP[O]/b VINM[O]i% 1

ADCE A3ZN[ ° Q

10BJ

ded

i i o

VINP[OJl OPA@E: 9 3

VINM[Ol p
K OPA_OCR.OPA_SWAP 4 h N VINP[1]
Kk OPA_OCR.OPA_SWAP Y h

QT

i OPAG 4 21 N VINM[1] i OPAG v JyWw
N VINP[O] i OPAGF v 31 N VINMO] i OPAGE v Yh Gr ¢
ADC A~ Qx
ADC @ A3N° 1w ADC ~ J 3N (ADC_EOSMP) ADC K QU
ADC2° "QJ 3N (ADC_EOSEQ) ADC4&£2° "QJ 3N (ADC_EOH)

J OPA OCR.OPA_ADC SWAP ENm 11 "‘OADC A OPA v’
OPA_ADC TRG SELI "OADC@E A 01 o Yy 4°

151 b M

4 2 1 & VINP[O) OPAZE

22.6. OPAy nd 4 a

hp VINP[O] VINM[O]= VINP[1] VINM[1]le ~ Qi

1R 1 EF VINMIO]

22-2H1 & WA M OPA @8 ¢

t VINP[1]/b VINM[1]%D 1 i

3 N (ADC_EOC)

J OPA_OCR.
ADC @i A 3Nea | OPALEF b 3

i i 3 OPAGH

4 3 oy
Sleep nee
Stop OPAj TA
22.7. OPAL E 5
22.71.0PA | 0 L Ep a OPA_OCRpB
Address:0x30
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OPA_ADC_ OPA_
Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. OPA_SWAP
TRG_SEL ADC_SWAP_EN
RW RW w RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. Res. Res. Res. OPA_PGA_GAIN OPA_VBSEL OPA_VMSEL OPA_VBIAS Res. Res. OPA_EXTOEN
RW RW RW RW RW RW RW RW RW RW
Bit Name R/W | Reset Value Function
31:20 Reserved -
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ADC A 3N O
00x ADC_EOSMP

19:18 OPA_ADC_TRG_SEL RW 26h0 |0lx ADC_EOC
10x ADC_EOSEQ
11x ADC_EOH
OPA VY™ QI i
0Xj = "QOPAGE 3

17 OPA_SWAP W 0 ) B
1x° QOPAGE: 3

H T L. 140

ADC A OPA V4" QI i

16 OPA_ADC_SWAP_EN | RW 0 OX T A OPA” Q1 i (  OPA_SWAP)
1x ADC A OPA 31" QI i

15:12 Reserved -
OPA!  J@zrnuw &
0000x * b w™ =2 VINPT A 31 VINM' At
0001x* b w ' =4, VINPT A 3u1 VINM /1
0010x * b w ™ =8, VINPT A 31 VINM' /At
0011x* b w ' =16,VINPT A u1 VINM /1
0100x * b w ™ =32, VINPT A 1 VINM' /1
0101x 3 ®
0110x 3 ©
0111x 3 ®
1000x r b w " =1,VINMT A 32 HVINPT A3
A &% bw’ =21 VINMT A3 Ja HVINPT A
V

118 OPA_PGA_GAIN RW 40 1001x r b w ™ =3, VINMT A 32 HVINPT A3
J &% bw’ =4 VINMT A3 Ja HVINPT A
V

1010x r b w ™ =7 VINMT A 2 HVINPT A3
J &* bw’ =8 VINMT A3 Ja HVINPT A

RV

1011x r b w " =15 VINMT A 3.2 HVINPT A

34 &* buw’ =161 VINMT A3 Ja HVINPT A
gy

1100x 3

1101x 3

1110x 3

1111x 3 ®
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OPAHMD A4 O
7 OPA_VBSEL RW 0 Ox H#D> s ™Ovi 21
Ix H#da O JDd A
OPAT b 3 O
00: OPA_VINM[0}/OPA_VINM[1]
0l:r 2 (PGAWA) r~ 3 On" s
6:5 OPA_VMSEL RW 20
OPA_PGA _GAIN
10: OPA_OUT ( + wA)
11: 3o
OPAHWI a3 Jdd2a O
00: 3o
4:3 OPA_VBIAS RW 2&,0 01: Vcc/2
10: Vcc/5
11: 3o
2:1 Reserved -
OPAVv s
OPA 1] _E  OPAEN=18DJ ¢ A
0 OPA_EXTOEN RW 0
0x OPA 5 . & COMP2= ADC
1x OPAVY s 10
22.72.0PA0’ L Ef a OPA_CRP
Address:0x34
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. Res. Res. | Res. Res. Res. Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | OPAEN Res. | Res. Res. Res. Res.
RW
Bit Name R/W | Reset Value Function
31:6 Reserved -
OPA e /Al 1
5 OPAEN RW 0 0x OPA ¥e K
1x OPA e Al
4:0 Reserved
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r

23. 2 P! v 6 (VrRersuUF)

23.1. Vrersur 1 K
N8 %iVrersur T A ADCV G D 5
23.2. VrRerBurn 4 7Y

TP 4

n&Gvada HYNOI a1 !

A VREFBUF_OUT_SEL=00: 0.6 V
A VREFBUF_OUT SEL=01:15V
A VREFBUF_OUT SEL=10: 2.048 VV
A VREFBUF_OUT SEL=11:25V

1 VREFBUF_CR A @ VREFBUF_EN| AT Vrersur

VREFBUF_CR| é " A ©VREFBUF_OUT_SEL J:

23.3. Vrersur L E B

23.3.1. Vrereur 0~ L E 5 (VREFBUF_CR)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. Res. Res. Res. Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. VREF- VREF-
BUF_EN Res: BUF_OUT_SEL[1:0]
RW RW RW
Bit Name R/W Reset Value Function
31:4 Reserved 39
VRereur i
3 VREFBUF_EN RW 0x~ B Vrersur
1x Al Vrersur
2 Reserved 39
Vrersur®e . 28 Oegjaf B | évh
2a6hj at
00: 0.6V
1:0 VREFBUF_OUT_SEL RW
01:15V
10: 2.048 V
11: 25V
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24. MCU D A

24.1. DBGMCU 1 K

D A9’z Cortex-M0+ CPUI CPU/ Y9 A debug TEF I T . T Web 5/ pA
h "Ymme "YmA e Z & "QQe QQA eI HYB n/ yBHi g/ @i T6=up o T
8 1! @ @ HET arpn/=v 1@ ¥#s51Y2NAAE

1ip: 3 p 1> MCU HAT | wi A7 SW-DP p MO+ CPU/ a @
I T 7' _ ARM CoreSight Design kit @ &
MO+ &~ & 98d i HYI @ 4d&)
A SW-DPY m v £ ¢ Serial wirel

A BPUx A ¢ b £ Break point unitl

A  DWTx 'QQ A & Data watchpoint triggerg
HYOy 00 Y am a1 ix
A squ  Ad° | SWDIO@PB6 SWCLK@PB7
A wmMcu e THYHI WAL D v H MU
MCU
Cortex-M0+ debug support
Bus matrix
System =
interface |
Cortex-M0+
Core
SW'OW Dym— [ ] » DBGMCU
> SW-DP >
SWCL@ Debug AP
g, 24-1DBGt g,
24.2. 44, Yu " A

24.2.1. SWD T A

T WEMEObAL p AOM & A |
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24DBG g,
SW-DP SW oA .
- al
TAaj)ar’ 13 I T
SWDIO vl wo QO PB6
SWDCLK o] W H PB7
242.2. Lv SW-DP/
po9deyoeddeyaai ¢yl 1T A SW-DPBEM A ° Aww 717 3 fEr oM
A
Dv %A @w SWDVMEI X & v%AwGPIO&r
2423.SWD/4 s v J] s'EvUi 'E
fi SWD 1 & T ®, GPIOi *®i = +HAMAE GPIOi | énmey’d"HIO

Jwa M@ty

A swbDIOx i I
A SWCLKx i 7

24.3. IDw 2 U HO

bdAné ®IDcode 6 Keil IARMTuv/Ar IDCodes g2 0x400158005 x { H
9 Ai 291 1 n flash©factory config. byte i OxX1IFFF 01F8 § X 1 '~ DBGMCU_IDCODE
| &+ A

24.4. SWD T A

2441.SWD & KA

T Aa p G B 1| AT Qi BAMAEY
SWCLKx [ s 3 A" A@iclock3 N
A  SWDIOx 2 b "QQ3 N

>

B b bADH &+ e DPACC| &v = APACC| &+ ( =73 QOyT Yepdi b
LSB-first € Mz SWDIO@ie b 1TNn1 4i 0 p—1i led 100kg @D
DB AYK SWDIOAb GEiowi g4in=6 3 1 O=® A vog b H R
AH T 1A%:8H 1 HT ' @ JSWCLK 't Q

24.42.SWD & Z°

YeA2® + @i 4468

A 3 A @@y 0 e 8bitsg
A Haa WizY ¢ Ze¢g 3bits
A 3 adaH asErQQa 4 ¢ 33bitsg
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242 0y (®its)
NoH a Y
0 Start 0o o 1b
Ox DP
1 ApnDP
1x AP
ox 0
2 RnW
1x 0
4:3 A[3:2] DP& a AP| &+ @i x N3
5 Parity Y8z § B y
6 Stop 0
7 Park ji3 01132 &0 Tt %o 1
W b'H ¢ % 1bitg Y 01 %H3 %A =& v3zNA
243ACK ZI3DbiEt s
"o H a’ Y
001y ,
[2:0] ACK 010x M &
100x 6 |
b A "HAGGb' 1A WAITGG FAULTZY 1 ® 1, b H o ACK©¢ Z
24DATA [33Db&ts
8o H a oy
[31:0] WDATA & & RDATA Taa Q0
32 Y M[31:0/%F y > g
b T A HAHIL bPH o " QQe
24.4.3. SW-DP - D (reset, idle states, ID code)
SW-DP @' 6 ®Ah© SW-DPGy IDM E | JEP-106 %o AIDM i (X
ARMTIH | X Jy OxOBC11477¢ MZ Cortex-MO+
24.4.4. DP and AP [
A MDPEHA=®a N1 n'QQe ACK=OKZ | & a M é ¢ ACK=WAITZ
A M AP @ "HA®GA x Yr~ CINI t T Ke o Kk “"HA@iJ " Ef{
pT KHAH & b'i1 K@HAj T MAPB 1 o DP-RDBUFF | &+ |
&i K "HAG]
A DP-CTRL/STAT| & # @ READOK %0 p %A AP "HA & 0 RDBUFF "HAe @ ~ H
APD1 "HAT &1 CTH " A
A SW-DPhN" " AéneM: DP= AP L1 ne ETH'HAQp HHi vyt ! @i p’
"HA b Aé HN & AME W ACK ¢ Z IDCODE | &+ |
CTRL/STATI| é# =" ABORT| é# 'HAp A" M»HK i p
A 173 SWCLK= HCLK©GEHA £ &1 P’ CHAC (~ > H9)adV2A v BB SWCLK-
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Q1 @ 37 "HA*  HG& BA VIBEH v Q p1 wWHH&J(IDLE " 67 )
AHAL p° CTRL/STAT| é» @w., Ai 2> 0 HOT Le. 1 AHA®@Qn/
i 20 ¢ @OWHA)RYO™E 1 NM7
24.45.SW-DPL E g
E ApnDP=0HI ' Q@ P| &+
CTRLSEL H & 4
A[3:2] R/W N Register Notes
SELECTL E p
00 R - IDCODE d h m OxOBC11477
00 w - ABORT -
K 0 AJ1a G 3 "HA g
K J AP GIHA WA Y
01 RW 0 DP_CTRL/STAT ‘ )
Ki % 1> "HAUY
kK n'dy
01 RW 1 WIRE CONTROL STy 3FrNPB
Bl A W e aA0¢TQ
10 R - READ RESEND |
Qaj 1T ¢ w ®APe
'OE G Y& QQUI4E
10 w - SELECT .
| & 1k
122 AP@ vde O6(E AP
"HA@L " hpi K APe He
b % Al éw  Wo Al
11 RW - READ BUFFER | 3 y
¥ hx APQ i & “HAGEQQ
J 1t % @ Q0G| o Wwk
0O AAGIAPe
24.4.6.SW-APL E g
E APnDP=1HI ! @ Qi PR| éw
AP| &+ @ gx' Qi b 4ax
A AB:2]E6
A DPSELECT| é+ GiE &
24.5. J] —
core debug| é+ 1 ! @ Core debug Debug Pl énfi debug M AE o
i WAl én 44
245 51/ | &
LEg Y
DHCSR 2y@ i "8 é-
DCRSR 17y G/ | & Ol éw
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DCRDR 32y @i/ | &+ QQI éw

DEMCR 32yaw =7 i | éw
Pl éwjh MAl¥y HCER i2¢y W p¢tygovo = "8I X
A A saW i | &+ GEbitoe VC_CORRESETC
A A i ="18| &+ @Wihitde VC_DEBUGENZ

24.6. BPU H c¢ bl (Break Point Unit)
Cortex-MO+BPUh X w&~ 4AAce]| é+
24.6.1. BPU n /

I nw Aeh N9z PCGA e 1 |
v & ARMv6-M ARM = ARM Coresight Components Technical Reference Manuali @ & ™ » H
BPU Coresight @iz U

333

24.7. A0 L DWT (Data Watchpoint)

Cortex-MO+ DWTh X 08~ 2AQQ | el e~

24.7.1. DWT n 4
I nu GEA ph N92: PCGEA e 1

2472.DWT° Z MAg-"LEGg

h N "QQ watchpointp f @ N+ | C31 N~ ARMv6-M! @I DWT Program Counter Sample reg-
ister(DWT_PCSR) | &+ g av Q6@ - PCi aj 1y Bl ne
CORTEX-M0+ DWT_PCSR e~ "1 1T Ih 'Y= 5"Y Ty

24.8. DBGMCU |
@

MCU we N aweé @i HYX
A HiI &wA
A Mtmer ~ 1T pAerQ GEH
2481.ynd4auw ai
/1 WFI= WFE!' @ 3JHI & %A
MCUHYA M HI 6wA1 " ' @ CPUH 1 & H CPUGH &
n’/j B p Q W FCLK& HCLK PH M3 "HAT o © + %p Q 1 EC
o TA MCUAET M:e@WAAI 51 1 ApHI dWAI ™
Wmh N I T Ho X J P Jléwr owHI 6 wWAEE: &
A p° " wAi Ho XJy DBGMCU_CR| &+ @iDBG_SLEEPy N HCLK @ &

/b FCLK® Th  J©M A H ) a GiH

378/382



PY32F005v " v & ¢ g

A pyBwWAi HWo X.J.y DBG_STOP y Nzg HSI'H 1 py BwAT ® FCLK
> HCLK & H
2482.41 HQp 1 %
pfFl1AeH ®o | QhHws=" i @ ajq 'O QM GIT A WA X
A pri1AeHt Qv AA 7Q
A pr1AeHi Q"yB 1Q
24.9. DBGMCU L E g

24.9.1. DBGMCU ID v 2 (DBGMCU_IDCODE)

Address offset: 0x00
Reset value: OXXXX XXXX

K "HY 32-bits x | E
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DBG_ID_CODE[31:16]

R R R R R R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
DBG_ID_CODE[15:0]

R R R R R R R R R R R R R R R R

Bit Name R/W Reset Value Function
31:0 DBG_IDCODE[31:0] | R - MCUGEIDA, | &+
24.9.2.DBGMCU 1L Ep (DBGMCU_CR)
| é# Jp debug’ &1 BWEMCUHI & WA
| &% h i 2%y aleyejidaeyl E! @Qpuir eyl a "HA
b a3 jHY 1 ToM: tAETar 10 Pl ér KET T o
Address offset: 0x04
Reset value: 0x0000 0000 j h vV /4 & H 4y
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DBG_ | DBG_
Res Res Res Res Res Res Res Res Res Res Res Res Res Res
STOP | SLEEP
RW RW
Bit Name R/W Reset Value Function
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31:2 Reserved - - 3D

y BwA

0x € FCLK 1 HCLKHZ py B¥wAi 1 HCLK=
FCLK hw Ex STOP®wA . Hi H J i

d8ga’ agdl'H mHSIZ o T A
1 DBG_STOP RW 0 o
JH i H
1x € FCLKA1 HCLKAZ E =2y B¥wA1 HSIj h
W | FCLK> HCLK* HSI®é E . yBwWA1 b
' OQYH i 1 T A
Y WA
Ox € FCLKA| HCLKrZ p° "~ ¥wAI1 FCLK' 5 X%
JB@EMAH &1 HCLKW  '33° " %A | he
0 DBG_SLEEP RW 0 BT JBGEH vA 1+ %k~ WA | o T
A JH
1x € FCLKA1 HCLKAZ p° ~ ®A1 FCLK>=
HCLKH ' sX JB@MAH &
24.9.3.DBGMCUAPB_. 1 L E 6 1(DBGMCU_APB _ FZ1)
| éw 3 J timer ~ i (IWDG)p WA | GBIH | &% i2vy ateyeji

W1yl E'aQ@ apvaeyi
Address offset: 0x08
Power on Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DBG_
Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
LPTIM_STOP
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DBG_
Res Res | Res IWDG_STO Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
P
RW
Bit Name R/W Reset Value Function
E CPUY B'Hi LPTIM@E Qv 'H i 4y
31 DBG_LPTIM_STOP RW 0 ox A&t
1x j Al
30:13 Reserved
E CPUY BHI IWDG "Qw @iH i gy
12 DBG_IWDG_STOP | RW 0 ox Al
1x | A&l
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11:0

Reserved

24.9.4. DBGMCUAPB ., 1 L E 5 2(DBGMCU_APB_FZ2)

| &1 J timerp WA | GBIH | é# D2y ateygej i dleygl
E' @ apvaeygi
Address offset: 0x0C
Power on Reset value: 0x0000 0000
K "HY 32-bits x | E
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 | DBG_PWM1 S | Re | Re | Re
Res Res Res
S s S S s S S S S TOP S S s
RW
15 14 13 | 12 11 10 9 8 7 6 5) 4 3 2 1 0
DBG_ DBG_ DBG_
Re | Re Re | Re | Re | Re | Re | Re | Re Re | Re | Re
TIM14_ST | TIM13_ST TIM1_ST Res
S S S S S S S S S S S S
oP OoP OoP
RW RW RW
Bit Name R/W Reset Value Function
31:20 Reserved
E CPUYy BHI PWM1 Qv @H { g
19 DBG_PWM1_STOP | RW 0 ox Al
1x | A&l
18:16 Reserved
E CPUY BHI TIM14 Qv GiH {
15 DBG_TIM14_STOP | RW 0 ox Al
1x | A&l
E CPUY BHI TIMI3 Q¢ GiH {
14 DBG_TIM13_STOP | RW 0 ox Al
1xj Al
13:12 Reserved
E CPUY BHI TIML Qv G&H [ g
11 DBG_TIM1_STOP RW 0 ox A&t
1x | A&l
10:0 Reserved
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