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16.3.2. H O oottt ettt nen ettt e e ne ettt enn et e 192
16.3.3. "Q /55 ettt ettt nn s 193
16.3.4. Q. FHEA ettt 194
16.3.5. A J A ettt ettt ettt ettt ettt ettt a e 194
16.3.6. T HEA ot e e n et ettt et s, 195
16.3.7. PWIMBHA oottt ettt ettt ettt ettt ettt e et 195
16.3.8. N HH @ 0 ettt ettt 196
16.3.9. A et h et e ettt et ettt ettt ettt 196

164, TIMLIAL € H oottt e ettt e ettt a ettt en st ee et e e 196
16.4.1. TIMIAT | & H 1 (TIMLA CRIL) oo ee et entae e 196
16.4.2. TIMI4A AT | € H (TIMIA DIER) .ottt tene e ebes st 197
16.4.3. TIMIAT 81 & H (TIMIA SR) .oooieiceeeeeeeeeeeeeeee et s et ststs s enr s 198
16.4.4. TIMIA TFE A | &1 (TIMLIA_EGR).coiiiieeeeieeeeeeeeeeeeeeie e st enen s 199
16.45. TIM14'Q /% WAl &4 L(TIMIA CCMRL) .coooovooiiieeeieeieeeceeees e en s 199
16.4.6. TIMI4Q /% AT | & H (TIMLIA_CCER) ..coiiiiiierceeeetieeeeeee e enen s 202
16.4.7. TIMI4 "QH | & H (TIMIA CNT)oooieieoieeieeeeeieeeetie s sste e stsn s s ses s s saeaesesenensesaeannans 203
16.4.8. TIMI4 = H | @ H (TIMLIA PSC) iirieoeeoeeeieeeeeesesieee e s e ene s enen s 203
16.4.9. TIM14s U | & H (TIMIA_ARR) ..ot eeee e en e 203
16.4.10. TIM14™Q /% | @ H L(TIMIA CCRIL)..cooioiiioeeeiceeteeeeeeeeeee e 204
16.4.11. TIM14 | & H (TIMLA_OR)...oiieiieeeeeieeeeeeeeeeee et en s en s 204

17. BN A FHQ B (LPTIM) oo eeieetee e ee ettt n st n e en s 205

L7.0. ™ K oottt ettt ettt nn ettt en et enen e, 205

17.2.  LPTIM ER 9 oo ee ittt e et en ettt enen s ee et ee s en s enenneeeeens 205

17.3. YN A HQE ALPTIMB N A Y oo, 205
17.3.1. LPTIME G cooveeeteeeecetste e ee et ee s eee et e s e ee s s et te s s s s eeenaeaesen s eanaeeesenennenenaneans 205
17.3.2. LPTIME 5 3 H oottt n et en s enenen e 205
17.3.3. B ettt ettt ee ettt et ettt e et e e n ettt ea et et e ettt enen et anen s 206
17.3.4. T ANEA ettt 206
TR T - N NSRS 206
17.3.6. QF A Lot enen ettt 207
17.3.7. (0L OO 207
17.3.8. A £ deDUYG MOGBT ..ottt 207

17.4.  LPTIM H N A % 8 oot ee et n ettt en e anen e, 207

17.5.  LPTIM A H oottt ettt et s e nena et anenneneeens 207

I T I = 1Y T OO 208
17.6.1. LPTIMA A= T 81 @ H (LPTIM_ISR) cooovivececeeeeeeeeeeeeeeeteeee e e en s 208
17.6.2. LPTIMA A | | &1 (LPTIM_ICR) ittt 208
17.6.3. LPTIMA AT | € H (LPTIM_IER) .ouitiiiicceeeeeeeee ettt eaes e sesenenenas 209
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17.6.4. LPTIM U] & H (LPTIM_CFGR)...cooiiiiioieeeeeeeeieeeeeceeee e teees e et en s 209
17.6.5. LPTIMi | & H (LPTIM_CR) ..coiioiiuieeieeeeeeeeeeeee et eeeeeee et es e st ne et es s s 210
17.6.6. LPTIMs 0 | @ H (LPTIM_ARR)....coiiieieieieecceee e eeeeeeeeae e 211
17.6.7. LPTIM  "Ql & H (LPTIM_CNT) ooiiieieeieeeeeeeceeeeeeee e eeecee et ee st n s 211
18, 9. T B O IWDGP oottt ettt ettt enn ettt ettt e 212
D81, M K oottt e ettt n ettt ee st ettt et en e st s ennenaeens 212
18.2.  IWDG 3 2 G oottt 212
18.3.  IWDG T T 00 oottt ettt ettt ettt ettt ettt a e n s s s s st et an e 212
18.3.1. IWDGT G «oveveeeeeeceeteteteeeeceete et see e sa et e s e s s s ss e et et s s sa et et e s es s e seae et e s enne et ettt enn e eenans 212
18.3.2. . T ettt n ettt ettt 212
183.3. . T Bl ettt ettt et n ettt a ettt en e 213
18.3.4. A ettt et ettt et et ettt ettt ettt 213
184, IWDG | 8 H oottt ettt ettt n ettt eeeens 213
18.4.1. L 1 &1 (IWDG_KR) wooiiiiieeieeietetee ettt ettt ettt se st ates s st se e enne 213
18.4.2. | @ H (IWDG_PR) ..ottt sttt en et 213
18.4.3. | & H (IWDG_RLR) ..oouiiiiceiecieteeeeee ettt ettt s et en e tens 214
18.4.4. T B 1 @ H (IWDG_SR) ..ooeeieieeeeeeeeceeieteeee e iteee et atin s s en s et enenenranee s 214
e TR O ST UROUORRRR 215
191, K b oottt ittt ettt et e ettt enn et en e nenaeens 215
19.2. T oc T OO 215
e T TR o N o SOOI 216
e TR 50 N . o8 S T OO 216
19.3.2. MEA O oottt ettt ettt nanas 216
19.3.3. 120 D D oo ettt 217
19.3.4. ICK ¥HEA oottt ettt ettt enanas 217
19.3.5. OB A oottt ettt 219
19.3.6. R TN S A T 223
19.3.7. SDAISCLI | oottt 224
19.4. JZC A A ettt ettt ettt e ettt e et n e tens 225
19.5. L2 | B M et ettt ettt e e 225
1951, 12CH | €1 L (I2C_CRL) cooieeceieeeeeeeeeeeeeeeteee et 225
19.52. 12CHI " | € H 2(I2C_CR2) oottt n e 227
1953. 12Cs g% | €1 1 (I2C_OARL) ..c.coiioiieeieeeeeeeeee ettt 228
1954, IPCQQI € H (I2C_DR).eiuiiieeeieeeeceeeeeeeeetee ettt ettt s et s s en st se e eane 228
19.5.5. 2CT 81 @ 1 (I2C_SRL)oiiuieeeeeoeeeeeeeeeeeeee et aen st nen s 228
19.5.6. P2CT 81 @ H 2 (I2C_SR2)..cmiiieoeoeeceeeeeeeeeeeeeee et n e nen s 231
1957, IPCH 1 | €1 (I2C_CCR) woieoeeeceeeeeeeeeeeeeeteee et en e 232
19.58. IPCTRISE| € " (I2C_TRISE)....ciiieeeeeeeeeeeeeteteeeeeeeeee ettt es et en e en e e e 233
20. YW Ag AT B (USART)oiiiioeeeeeeeeeeee et n s e st s ettt es e sanenananas 234
5 S TSRO 234
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20.2.  USART B 2 0 oottt ettt ettt en e, 234
20.3.  USART I T ) coocieiieeeeeeeee ettt ettt s ettt ettt et ettt et et et e st seseseseansnanas 235
20.3.1. USART 2 B () wooveeeceeeeeetee et cee ettt ee e eae et s st et s en e et es s et et s s enseante et enen s 236
20.3.2. A H ettt ettt n ettt ettt en ettt en ettt enen s 237
20.3.3. 7 QL2 T UGEF 1 ettt 242
20.3.4. USARTT D K B ¥ ooooieeeeeeieeeececee et eeeee et es ettt s st enen et enen s 242
20.3.5. USARTs U Lz ' 5 e 243
20.3.6. AT TUH 3 ettt ettt n ettt ettt enen e 243
20.3.7. USART @ £ ¥A ..ottt e ettt en ettt en s 245
20.3.8. DA A R T B ettt 247
20.3.9. L o TR 247
2014, USART A A 0 oottt n ettt ettt et 248
20.5. (ST 2 =N TSR 249
205.1. T O] @ H (USART_SR).eiiiieceieeeeieeeeeecee e et es e na ettt an et senenenas 249
20.5.2. QQI & H (USART_DR)..ccoiiiictitiiiietieeeteteteee et se e e tess et st s sttt essststes s s tesessseseseaeas 251
2053, Lz " | 8 H (USART BRR)...oioioioiiioeieeeeeeeeee et es e eae e et 252
2054, 0 ] @ H L (USART_CRL).cooiiiiiciieeeeeeciee ettt sttt se s s 252
20.55. 0 " ] @ H 2 (USART_CR2)..ociiiiiieeieeeetete e et tsbess st sttt essaeses s sese s s s 254
20.5.6. 0 ] @ H 3 (USART_CR3) ..o iiiiiiciieieeteteesetite ettt ettt s st ese s s 254
2 T - T R (= =T TSRO 256
211, M K oottt et n ettt et en ettt et n ettt et en et e nenenens 256
21,2, SPIB 2 B ettt ettt nne 256
21.3. ] I € T RSSPPPN 256
3 5 T U~ S OO 256
2132. b3 =DX 3 eI e ettt e e e ae s 257
21.33. * X 3P e 259
21.34. » 3 TV T A O RT 260
21.35. K O(NSS)D T T oottt 260
21.3.6. T N OO 261
3 T T AR = S OO 262
21.3.8. SPIET LY oottt 262
21.3.9. QIO S 1 0 LY e 263
3 5 1 0 J o ¥ OO TO 266
21.3.11. 72 @ TSSO 267
21.3.12.  SPIA A oottt ettt ettt ettt ettt ettt n et 267
21.4. (ST =] 1 =N RSOOSR 267
e T o = I R - S I (51 = 1 = ) RO 268
21.4.2. SPLi " | @1 2(SPLCR2) c.oeieieeeeeeeeeeeeeeee ettt s e n e 269
21.4.3. SPIT 81 81 (SPLSR)uiiiiiceceeeeeeeeeeeee et ee e e en st nen e 270
21.4.4. SPI'QQI € H (SPILDR) .ooiieeeieeeeeeeteeeeeeeteee ettt eaeses e tese s s 271

117279



PY32L020v° v a & q

22. B T oottt ettt ettt et n ettt n e ns et ettt e s en ettt en s e ettt s an e 272
725 B 2O U OO USROS 272
222. Abd" u- M D ettt ettt ettt 272

2220, SWD M ettt ettt en s 272
22.2.2. b P IESW-DP O © s 273
2223, SWDO i BBH] 0 T3 T 71 oot 273
223, IDTH 2 B ettt 273
224, SWD M ettt ettt ettt 273
2240, SWD B KVl oottt ettt nen e 273
22.4.2. SWD B 27 oottt ettt ettt 273
22.4.3. SW-DP" 8 (reset, idle States, ID COUE).........ccovrurueverereeeeeeeeieeeeeeeeeeeie e aten e sann e 274
2244, DPANA AP [ ettt 274
22.4.5. SW-DP | 8 H oottt ettt et ettt eeenas 275
22.4.6.  SW-AP | B H oottt ettt ettt ettt eaeeaenas 275
728 T | OSSR 275
22.8.  BPU A B D F oottt ettt ettt ne 276
72K T R = 1= I T OO 276
2 G 0 X o T I ()71Y i 1y T SO 276
728 0% R 0 11V T S O OO 276
22.7.2. DWTY 2 "QF 7 ] 8 M oottt e ee et ee e e ettt sttt sttt anaas 276
228. MCU R (01211 Y {1 U ) IO 276
22.8. 1. HI QWAL "HY oottt 276
22.8.2. THYRN HH 7 T GHL ettt ettt 276
22.9. DBG | 8 H oo ettt 277
22.9.1. IDA, (DBGMCU_IDCODE) ...ocuiuiveeececeeeeieeeeeseseeseeeeeeessesee e en s s e ean e 277
22.9.2. MCU J| @H (DBGMCU_CR)....ceuieiieeieeeeeieteeeeeeie et en e, 277
22.9.3. APB, J| @4 1L(DBGMCU_APB_FZ1) ..cccooiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeee s 278
22.9.4. APB, J | @#H 2(DBGMCU_APB_FZ2) ....cocooiieeeeeeeeeeeeeeeeeeeeeeeeeeeee e 278
23. S T 279
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1.LEY Aaw v

J, %
Read/Write (RW) Tt 7 %y
Read-only (R) TET %y
Write-only (W) TET %yt G%yN +eyé
Read/Clear WriteO (RC_WO0) 7T'@ %y1 A @ " o] %yt 1M%ypeée
Read/Clear Writel (RC_W1) T'@ %yt A @ 1] %y OM%ynée
Read/Clear Write (RC_W) T Q@ Tl érr o nec | g1 oy EOX|
Read/Clear by read (RC_R) T!'@ n Ay n%yhs ONT] w0 " Whyj heoyé
Read/Set by Read (RS_R) T!'@ n Ay ns%yhs ONT Jm1ll° WV%yj hedoeyd
Read/Set (RS) T @ %1 O @ J%yw1 = OMG%HI &
Toggle (T) T @ TILr T Q%Y1 T 0N ®
39 (Res) Pyr o0 3Yp 16
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2.44° & f
SWCLK
SWD
swoio(—)> ——————" Flash Memon Voltage
as AF VDD
; Regulator
CPU W VCCI
CORTENO+ 5 VCCAC vce
= 48MHZ 5 i vss
2 K————) srAm SUPERVISIO
NVIC ‘ ‘IOPORT 2 B PORBOR
Filter NRST
5 (]
g g HSE Bypass
g CRC Z R|CC1< | HSE
< & Reset & t
ese clock control LSE XTAL O 05(32_|N
l l l l l l l l 32KHz 0SGB2 OUT
System and peripheral
clocks System reset
I CHH:H’ BKIN
CHIN~CHBN, ETRas AF
SAHB TO @PB

IN+
IN- <
ouT

Power domain of analog modules | VCCA domain ‘ VCC domain

MOSIMISQSCﬁ
NSS as AF

SPI

advsS

I

[wos K=

PWR

‘ VCCIO domai+

g 2144 " _t g

(=
sscroki—)
osomey (>

advS

(f

LPTIM

(v ()
ﬁ SCISDA

=
>

12C

CHL as AF

RXTXRTSCTS
CK as AF
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3. E

3.1.9

v
A

p>)

77

Y b

17 ®

Qi

u v

4 & X

A Master
[ Cor tMOx+

sSsASI ave

I
I

SRAM
FI ash

i VAHBRAPEY{ 7 BAHB

GPIO Ports
ABC

K IOPORT)

]

K ) Flash memory interface

K Y Flash memory

i

K ) SRAM

ARM 1 N
Cor(t:e;l(\allm K System bus > Bus matrix
/LW> AHBto-APB bridge APB
SYSCEG
ADC
]:H» COMA,COMR,
TIML
TIM14
ﬁ LPTIM
IWDG
PWR
<= o] gl
[ree]=
v DBGMCU
g 31441 _
A v O
O'41 "H Cortex-MO+@iM 4 O4 O4 ~ & Bus matrixl
A O41~
O4 ~ + Mastere CPUZ = slavese Flash memory SRAM= AHB-to-APB bridgel 4 &
A AHB APB1 7
AHB-to-APBO41 7 ©&~ p AHB> APBO4 e @2 ¢ 3 i Bridgel §xT1 m
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32Eyp1 &

Yze{Yw QQedr | ews IOME | Axp A4 G 4GBV sx@nvAd é&Aé
e Awordal ®WHE ° pwHs X
QA mx M & 8A 512 MB i Block n 8
OXFFFF FFFH
User space
Block? Reserved space
ARM Cortex 1+
OxEDOO 0000 Internal periphrals
Block6
Ox(DOO0 0000 0x5001 FFF
IOPORT 0x5000 0000
Blocks
0x40023008
0xA000 0000 AHB
0x4002 0000
Block4
0x4001587F
0x8000 0000
APB
Block3
O0x6000 0000 0x4000 0000
Block2 Reserved OXIFFF FFFH
Periphrals User OTP Ox1FFF300
0x4000 0000 Reserved Ox1FFF0280
- Ox1FFF200
Factory configbytes
Blockl — — OXLFFFD180
ac ory_ configbytes OXIFFFOLD
Option bytes OXLFFFD080
0x2000 0000 SRAM uib OX1FFFO000
Reserved
Blocko OxO8005FFF
Code Main flash
0x0000 0000 0x0800 0000
Main flasH OXO0005FFF
Loadflash
Addressable space RAM 0x0000 0000

g 3280w 1T m
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3-1é 4w g x
Type Boundary Address Size Memory area Description
SRAM 0x2000 C000-0x3FFF FFFF - 39 =
0x2000 0000-0x2000 OBFF 3 KB SRAM -
Ox1FFF 0300-Ox1FFF FFFF | - 39 -
Ox1FFF 0280-0Ox1FFF 02FF 128 Bytes USER OTP memory é M1 AQQ
, ) & O trimming " Q Q@ HSI
Ox1FFF 0180-0x1FFF O1FF 128 Bytes Factory configuration bytes 1 _
trimming QQ) i 3 >
. ) & 1 At B HSI trimming
Ox1FFF 0100-Ox1FFF 017F 128 Bytes Factory configuration bytes 0 N
"QQ Flash'™H H JvQ
Code O0x1FFF 0080-0Ox1FFF OOFF 128 Bytes Option bytes S d . T optionbytes3 U
O0x1FFF 0000-0Ox1FFF 007F 128 Bytes uiD Unique ID
0x0800 6000-0x1FFE FFFF - 39 =
0x0800 0000-0x0800 5FFF 24 KB Main flash -
0x0000 6000-0x07FF FFFF - 3D -
i QBoot J Oy
0x0000 0000-0x0000 5FFF 24 KB 1.Main flash )
2.Load flash
3.SRAM
FX % bws @ q | "HA1 w01 hf 1 response error
32v | ersyx
v Try 2 N u
O0xEO000 0000-0xEOOF FFFF - MO+
0x5000 0CO0-0x5FFF FFFF - 39
0x5000 0800-0x5000 OBFF 1 KB GPIOC
IOPORT
0x5000 0400-0x5000 O7FF 1 KB GPIOB
0x5000 0000-0x5000 03FF 1 KB GPIOA
0x4002 3400-0x4FFF FFFF - 39
0x4002 300C-0x4002 33FF 1 KB 39
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF - 39
0x4002 2000-0x4002 23FF 1 KB Flash
A 0x4002 1C00-0x4002 1FFF - 39
0x4002 1900-0x4002 1BFF 1 KB 39
0x4002 1800-0x4002 18FF EXTI
0x4002 1400-0x4002 17FF - 39
0x4002 1080-0x4002 13FF 1 KB 39
0x4002 1000-0x4002 107F RCC
0x4002 0000-0x4002 OFFF - 39
0x4001 5C00-0x4001 FFFF - 39
0x4001 5880-0x4001 5BFF 1 KB 39
APB 0x4001 5800-0x4001 587F DBG
0x4001 3C00-0x4001 57FF - 39
0x4001 381C-0x4001 3BFF 1 KB 39
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A J!' @ hw?z 4 KB LoaddwUsleBrsdt oader
Il nf or mat i0o W 51 EKYBO @i

"1y 2 N :
0x4001 3800-0x4001 3018 USARTL1
0x4001 3400-0x4001 37FF - 39
0x4001 3010-0x4001 33FF 39
0x4001 3000-0x4001 300C LKB SPI1
0x4001 2C50-0x4001 2FFF 39
0x4001 2C00-0x4001 2C4C LKB TIM1
0x4001 2800-0x4001 2BFF - 39
0x4001 270C-0x4001 27FF 39
0x4001 2400-0x4001 2708 LKB ADC
0x4001 0400-0x4001 23FF - 39
0x4001 0220-0x4001 O3FF 39
0x4001 0200-0x4001 021F 1 KB COMP1/2
0x4001 0000-0x4001 O1FF SYSCFG
0x4000 8000-0x4000 FFFF - 39
0x4000 7C28-0x4000 7FFF 39
0x4000 7C00-0x4000 7C24 LKB LPTIM
0x4000 7400-0x4000 7BFF - 39
0x4000 7018-0x4000 73FF 39
0x4000 7000-0x4000 7014 LKB PWR
0x4000 5800-0x4000 6FFF - 39
0x4000 5434-0x4000 57FF 39
0x4000 5400-0x4000 5430 L <P 12C
0x4000 3400-0x4000 53FF - 39
0x4000 3014-0x4000 33FF 39
0x4000 3000-0x4000 0010 LKB IWDG
0x4000 2400-0x4000 2FFF - 39
0x4000 2054-0x4000 23FF 39
0x4000 2000-0x4000 0050 LKB TIM14
0x4000 0000-0x4000 1FFF - 39
3.3.S b8 SRAM
dgw? & 3KBSRAM byte half-worde 16§ Z & & worde 32y { A Al SRAM T
h, v M ©@ ° "HA1 hf 1 HardFault
3.4.FlashE YV p
Flashe Uv @b Aj 2 B NN3 468X
A Main md@azh KBYsZi Y21 AQQ 172607 AY2=1 AQQPvI @i Qj
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i Fatcocgmfoyt eysl DBy tiers: & O
- HSI' ™Oi &1 3MZ®ETri mnd ng
- MZ HSja '@FH H  Jv'Qé
i Fatcocgmfoyt eysl 2By tiers: & O
- Tri mmMMeyg HSI tr Qi ng
- i 2 >
[ Ull12Bytiers: & Y AGiUI D
i OptioglBRByelers:ée®d»a 1864037 @ 46
[ User OTP xM@Bgyrners: & @1 AQQ
Flashi £h X922 AHBB BFYm n='Q0Q 1 EO | &% h X~ flash@ils * /"HV "HA

3.5.Boot 4 a

4y nBOOTO JHy nBOOTle é (37 E A1 ! "OsMvjad@k OWAI bi A~ X
3-3Bo o tJ
Boot+ & 1 43
nBOOT1 bit nBOOTO bit Boot memory size == Boot memory size =0
X 0 Main flashk 0 Main flashk 0
0 1 SRAMK 0 SRAMK 0
1 1 N/A Load fashk 0
p startupH®& @ 1 CPUK § x Ox0000 0000m*t ' @#©1 + @ xk V& 4w Gi0ox0000 0004 s x A
DE "Y,, | Q "Owk 0WA | Mainflashd & SRAM YL b i X
A xMain fbaMain fkasH"MV ©EOX0000 N OOH Kit' @YD | G
guVv e€0x0800 20000 CHBT 1 Flasth'! @ksx 0x0000 D ®OO80O
0000 °

A xLoad &k loadl anetmr pkvédrn VM O0x0000 1 HGKA ' @i QLoad
fl a@&snh Jxi  gxM

User Bootloader (Y]

n n

1KB 0x0800 5C00 ~ 0x0800 5FFF
2 KB 0x0800 5800 ~ 0x0800 5FFF
3 KB 0x0800 5400 ~ 0x0800 5FFF
4 KB 0x0800 5000 ~ 0x0800 5FFF

A x SRAKMUOXSRAMI pkoeée{w v @@OxX0000 1 G KO ' @ Ox 2 00 0 0s0x
351. Eypg-Pay

pk OWA hoirzr 71! @AepYyzMv ! gie U+ AV @ SYSCFG_CFGR1 |
&+ BMEM_MODEY 'O he dd 40w (SYSCFG)
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=

4. Sd,a E

4.1. E (Flash)w 9

A Main flaeh2B8KB6K2xbits)
A I nformati orKBb1®2Z kx 32 7Bi ts)
A Page size: 128 Bytes
A Sector KBze: 4
ei i &> 3 - 8bix
A 6 eprogma™d cerage
A 31
A 31

4.2. EnNAKA

4.2.1. E1®

Flashé U+ + 32y Kosie Up F 4 a1 ! @1 AY 2> "QQ@ié U1 Page? n w 128 Bytesi Sector 2
n m 4 KB

X1 1 i1 Flashé 4» ° m Main flash = Information flashi Main flashk @2 1 24 KBi Information
Flashk w 0.75 KB

Page erase 'HA! @ Z 12’2 Main flash

b =& J 371, 3"He Masserasel ' Z 1% Mainflashi ¢ _ j { Z 122 Main flash

41 ed_3 9s§x

Block sector Page Base address Size

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

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

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

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

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

Sector 5 Page 160-191 0x0800 5000-0x0800 5FFF 4 KB
uID Page O Ox1FFF 0000-Ox1FFF 007F 128 Bytes
E’ Page 1 Ox1FFF 0080-0x1FFF O0FF 128 Bytes
Factory config 0 Sector 6 Page 2 Ox1FFF 0100-Ox1FFF 017F 128 Bytes
Factory config 1 Page 3 Ox1FFF 0180-0Ox1FFF O1FF 128 Bytes
39 Page 4 Ox1FFF 0200-Ox1FFF 027F 128 Bytes
USER OTP memory Page 5 Ox1FFF 0280-0x1FFF O02FF 128 Bytes

4.2.2. E 01 u A

Flash! @ Aw A 7@ dr M 1 i mx W O i Hz1 ! @M Flashé 4+
aily) k n
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nxs="1Q00 i AHB O'4 @i "HA! @ FLASH ACR| éw+ Gilatencyyi 1 0o n
Flashut AGdaj wrM&'™ S E Latencyw O'Hi , j Wt Flash "HA©EM & " 6 ;% 1H1 Flash
"HAwWr 1AMéET S T w v M 4/ 'H =~ MH ©Flash n VG (CHTR

4.2.3. E Ol ug oI

A

ICPe In-circuit programming & & IAPg In-application programmingZ ' @ M Flash " "HA

ICPoT [ ~ A'QA Flashé U+ @igk 1 ! @A&r SWDB & G Bootloadern "Hr AZ1 Y 2 3 MCU

A ICPOE™ ® = & Qs M
IAPG! @/A&T D A'HY©E i & T BIQQ Flasha AP B T ApZ7T Y2 Hi WK
Flashé 4+# t o | %9 HFlashé U AT® o AT ICPAY S@ ° Z1 Y 2
b*p € >"H HAHi A1~ vy, ééYnpugkij 3Ii o
P € ="H HAQ 1 yM é@wHA hitO4 ~a'H HA J 1 "HAG! @* 8
CBYP LE*Q ="H HAHI | i M = QQEi n

M:" ="H "HAL o £ A HSI

4231. E
peyat Flashée Qv h 371 Bjy o %bdWiA © >"H "HA ~ FLASH CR |
énij B @ “ 1A Ar E  ©OBL_LAUNCHH { %% M Flash@® = "H "HA 1
0 " FLASH_KEYR| &%+ 1 1 H2 1 X 1 FLASH_CR| &+ [
vyl by

¢ 1x b FLASH_KEYR| &+ ~ 3 KEY1=0x4567 0123

£ 2X b FLASH_KEYRI| é* = 3y KEY2=0xCDEF 89AB

Yy M BfH2 h #H FLASH CRI| é® 1~ i K¢y p 108 H2 Hi1 O AN
X f 1 HardFaulta A T yov AT v QEIKEYlj w o1 da KEYIW 1 HYT AT v Q
0 KEY2] W

FLASH CRI| é* ! @ T  FLASH CRI| é+ BILOCKY WK H

Dv | E FLASH SR| é+ @ BSYy J4y Hi FLASH CR| é+*j i =~ S%Hi yMb

| &% ¢ FLASH_CRZ Bf'HAhA AHBO4 @) 71~ BSYy |
4232. E._ 0l

Flashe U+ Y%k @ worde 324 { WD 4 QA & pagel @i "HA

el

1600 mwordhc He Y A dahalf-wordp & 4d{ obytef 01 wf w HardFault |

E FLASH CR| é+# @ PGY Jy1 CPUbP Flashé Ur® gxM ~ 329 QQHI ~ "HAADkK v

vy M 32y @i UNM: HardFaulta A

b' " @iFlashgxMW 11 FLASH WRPR| é+ Jm®3i7 ®ns 1~ "HAh &x&1 aH
FLASH CR| é* WRPRTERRy h Jy DPv i ° Mainflashns A Load flash £ Hi 0
Gne | . program "HAh & X &1 @ 'H FLASH CR| &+ WRPRTERRH Ch Jy ~ "HAJ
'Hi FLASH CR| é*" GiEOPYh Jy
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vy Flash@l "HAL Dbi A~ x

1. s7 FLASH ISR @BSY (K AT ¢ E =& pAAGEFI ash

2. b' =&" p WiF | a'sitha ™ "HA1 ., 1 . e Pageii3 MNEeb" T ®QQe
(AN A P

3. b FLASH_ KIE&®ROK ™ KEYH1 KEW2 FLASH |GR @3 {

4. 1y FLASH |IGR @iPGy> EOPIYE

5 57 %S X M1 M 31WEG "HAcEi p 3 YW "HAC

6. Jy FLASH @GR @WPGSTRT

7. T M 3AE

8. M\ FLASHISR @BSYy |

9. s FLASH ISR @WEOMPOye E" HATJ461 1 § Jylitao 1| H
10. b j wed” HA1, 1] PGy

11. Ei ¢ 781 E 1+,  "HAs vk o1 aHBSY . TJ¥y

12. é&'H "HA
Flashe 4+ | @ Yt page "H'HA 1 & & A"He sector erasel = 3, "He masserasel € A'H> =
"HM information memoryj AT

4.2.3.3. w o Page erasef
Ee A epagel 371 ETjh "H@i %H WRPERRY Jy DPvi ° Mainflashns A
w Load flash A&7 'Hi ‘OGel page j h erase @i %H WRPERRH Ch Jy E “H
¢ page erasel "HA Hi Qi & ¥
1. 51 FLASH ISR BSY1. =&'p ©EFl a A
2. b FLASH KE¥ROK® KEY% KEYI2 FLASH_IC®+ 631
3. JYyFLASKRE" GPERy> EOP I
4. b PageyYQQso 32y Q0T
5. véBsy |
6. 57 EOP%OH U1y
7. | EOP%O

423.4. E o ®a Mass erasep
d "He Mass erasel ¥ | MQQ Main flash "H'HA 1 H M Informationnj Ai Dv | E WRP
Al 1 AQH T Qo j hft1 QHHAL Xh WEPERRy Jy DPuv i ° Mainflashns A m Load
flash 1 Hi masserasel T N ®1 j hf 1 masserase HA1 Xh WEPERRH Ch Uy

Q'HER b x

s1 BSY1. Te=6"p DEFl a&RA

b FLASH KE®ROK KEYLKEYI2 FLASH [C®* 31

Jy FLASHCR &+ GMERy > EOP |

b F| aByhY Mai n W1 ag N 'QQes 32y QQ

vé Bsy |

s EOP%0OY Uy

I EoP%0

N o g b~ DN
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4.2.3.5.

U a Sector erasep

A'Hr [ M 4 KB @& Main flash "H "HA1 Y M informatonnj A1 Dv i Ee« AAN WRP3

i1 ETjh erase® %HWRPERRYy Jy Dvi ° Mainflashns A Loadflash £1 Hi
b* ‘"Osector5A w eraseM | sector5] h  erase®h %'H WRPERRuCﬁw JH
AHEER b ox

1. 51 BSYi1. 1&8=0jp G Fl a HA

2. b FLASH _KE¥R3®K KEY1KEMW2 FLASH_ IC®" 31

3. JYFLASH [CR+"GESER= EOPIHE

4. b AN’ yYQQ

5. MéBsy |

6. 51 EOP%OH JHy

7. | EOP%O0

1A KAY memory@v ©Information memoryi E ©@h - j h  program/erase
4236,  u®d Q 1

Flash @& program = erase G;H Kl i 1 e . h & HA. T X Z infons x

QRQE W JMZel e 1 @QhNA ©BH 'H © J E™ @ HSI | " A
Flash program= eraseH i | &
4-2Pr og raewr akle

LEp HS2AMHA z i nwo HS 418WH2A z i nWo \
TSO Ox1FFF O011C Ox1FFF30
TS1 Ox1FFF O011C Ox1FFF 0130
TS2P OX1FFF 0120 OX1FFF 0134
TPS3 OX1FFF 0120 OX1FFF 0134
TS3 Ox1FFF 011C OXx1FFF 0130
PERTPE OX1FFF 01214 Ox1FFF 0138
SMERTPE OX1FFF 0128 OX1FFRK 013
PRGTPE OX1FFFK 012 Ox1FFF 0140
PRETPE Ox1FFF 012C OXxX1FFF 0140
4.3.F* Y, 2 o UIDB

X ¥%  €3Z1f 7 X

A 1 Az° N

A Mg 8AYH NTT AL 4t Ls Qw I ®WGuE

A ugGrs 3 Y

FBy ¥% ®&" AM:IyM 1 @EvEN

T A

o8N

- jT ov Py ¥% 1 Q@b E /£E/EM| a AA nita&krs he
|
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4.4. Flash d

”

<

4.4.1. Flash di "y
A Flash @ information n 3 ©& n Am E A 117 é®d»aaar A MZ1 M
T i 0 %bi” i1l @ Owm TAaa T WA
R QQEG G | E Q@ 3 @A &y
4-3 E T A
31 [ 30 [ 29 | 28 | 27 | 26 | 25 | 24 23 | 22 [ 22 ] 20 | 19 [ 18 | 17 | 16
E 18 E O
15 [ 14 | 13 [ 12 | 112 | 10 | 9 | 8 7 ] 6 | 5 4 | 3] 2 [ 1] o
E° 1 E' O
E @®igk! @xi E-J_"A @i gn gx L O ek Qi E @ w| éw
X
A FIl aishA | é" e FLASH_OPTR
A Fl asbhKis gsx| é" e FLASH_RDK
A Fl atsdhot cloérnvterFOLIASH BT CR
A FIl aWRPs x| é" e FLASH_WRPR
4-4 E J_
Word Address Description
Ox1FFF 0080 TA E 3T
Ox1FFF 0084 SDKN=® § x TsT,
Ox1FFF 0088 Boot control E 3T
Ox1FFF 008C WRP § X E 3.
Ox1FFF 0090 30
Ox1FFF 0094 30
é 30
é 30
e 39
Ox1FFF 00FC 30
A FIl ars'A 083, E’

Flashy vy o Ox1FFF 0080
wF e o 0x4F55 BOAA

pi 2% ye POR/BOR/OBL_LAUNCHZ ¢ ,x Flash information memory @i 3 E  ns Z 183
61 " Ay | éw’ ZGioption bit
31 30 29 28 27 | 26 | 25 24 |23|22|21|2019]18]17]16
“NRST_ | _ ~WDG | _ , ~BOR
~WDG_STOP | a2k SWD_MODE v BOR_LEV[2:0] iy Res
R R R R R R -
15 14 13 12 11 J10] 9 8 7]6]5]4]3]2]17]o0
NRST_ IWDG _ BOR_
IWDG_STOP MOBE SWD_MODE W BOR_LEV[2:0] N Res
R R R R R R
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Bit Name R/W Function
31 ~ IWDG_STOP R IWDG_STOP ©G8ir
30 ~NRST_MODE R NRST_MODE ©gir
29 ~SWD_MODE R SWD_MODE @8ir
28 ~IWDG_SW R IWDG_SW G8ir
27 25 ~BOR_LEV[2:0] R BOR_LEV @ir
24 ~BOR_EN R BOR_EN @i
23x 16 39 - -
1 IWDGp stop¥A T h Hw hG)
15 IWDG_STOP R 0x , Jh H
1Ix * W
14 NRST _MODE R NRST_MODE SWD_MODE
0 Xx PCOx NRST PB6x SWD
13 SWD_MODE R 1 0x PCOx GPIO PB6Y SWD
11x PCOx SWD PB6x GPIO
12 IWDG_SW R Ox. T~ '
Ix 17
000x BORi " ©m 1.8VI i 6y L7V
001x BORi " 6 2.0V1I i 6y 1.9v
010x BORi " 6w 2.2Vi i 6y 2.1V
011x BORi " O 2.4V1 i 6y 2.3V
11x 9 BOR_LEV[2:0] R . ), ..
100x BORi " ©m 2.6V i ey 2.5V
101x BORi " 6w 2.8V i 6y 2.7V
110x BORi " 6w 3.0VI i 6y 2.9V
111x BORi " 6w 3.2VI i 6y 3.1V
BOR /i
8 BOR_EN R 0x BORj /i
1x BOR &£ | BOR_LEV A1
7X 0 39 - -
A Fl ash nSxkg @  E
Flash 1 v o Ox1FFF 0084
wf e o OxFFF8 0007
pi 2¢ ye POR/BOR/OBL LAUNCHZ &¢@ ,x Flash information memory@i E N3 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 ~SDK_END[3:0] Res Res Res Res ~SDK_STRTI[3:0]

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

- - - - R | R [ R R - - - - R[] RIJ[R R

Bit Name R/W Function
31x 28 39 - -

27 24 ~SDK_END[3:0] R SDK_END ©&if

23x 20 39 - -

19x 16 ~SDK_STRTI[3:0] R SDK_STRT @ir

15x 12 3D - -

11x 8 SDK_END[3:0] R SDKNs J §x1 % § MZGEISTEP R 2KB
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Bit Name R/W Function
7X 4 39 - -
3x 0 SDK_STRT[3:0] R SDKNs ADsg x| % § MZUiSTEP wm 2 KB

A E (Option
Flash| \y o Ox1FFF 0088
wf e o OxFFFF 0000

[ &k v

pi 2% ye POR/BOR/OBL_LAUNCH

bybleof ogofltr ol

@9 ,x Flash information memory @i option bytes n 3

Zw6r "~ R | &+ ZEioption bit
31 30 29 28 27 26 25 24 23 22 21 20 19 18 | 17 | 16
~BOOT_SIZE
~nBOOT1 | ~BOOTO Res Res Res Res Res Res Res Res Res Res Res [2:0]
R R - - - - - - - - - - - R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
nBOOT1 BOOTO. Res Res Res Res Res Res Res Res Res Res Res BOOT_SIZE [2:0]

R R - - - - R | R I[R

Bit Name R/W Function

31 ~nBOOT1 R NnBOOT1 ©ir

30 ~BOOTO R BOOTO ©G8ir
29x 19 3D - -
18x 16 ~BOOT_SIZE [2:0] R BOOT_SIZE 8ir

nBOOT1I BOOTO "0O% Ak 0 WA
15 nBOOT1 R )
X0x Main flashk 0
11x Load flash* 0
14 BOOTO R
01lx SRAMk 0
13x 3 39 - -
"0 Main flash ns A w Load flashn &7
000x 1 Load flashn
001x 1 KBe 0x0800 5C00~0x0800 5FFFC
2x 0 BOOT_SIZE [2:0] R
010x 2 KBe 0x0800 5800~0x0800 5FFFC
011x 3 KBe 0x0800 5400~0x0800 5FFFC
1xxx 4 KBe 0x0800 5000~0x0800 5FFF(
A Fl asBi sx
Flasht v o Ox1FFF 008C
wf e o OxFFCO 003F
pi 2% ye POR/BOR/OBL LAUNCHZ &¢@ ,x Flash information memory@i E N3 Z G
©1 " | &+’ ZGioption bit

31 30 29 28 27 26 25 24 23 22 21 [ 20 [ 19 [ 18 [ 17 [ 16
Res Res Res Res Res Res Res Res Res Res ~WRPJ[5:0]

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

- - - - - - - - - - RIRJRIJIRIJITRTIR

Bi t Name R/ W Functi on
322 3D - -

2%16 ~WR P R WR Pogir
156 39 - -
5x 0 WR P R Oxsect or3[iy]
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Bi t Name R/ W Functi on

lxsect qr3[iy ]
y =85

4.42. . Flash di

@ ya FLASH CRI| é*" A/ E & woEyi 37 @ EM E T ORHA T
FLASH_CR| &+ A G OPTLOCKY o |

Qi ¢t 17 | &+ ¥

1. Hz 1 FLASHCR &+ @& 37

2. b FLASH OPTKEYR OPTKEXWW819 2A3B

3. P FLASH OPTKEYR OPTKEX2%4C5D 6E7F

Yy M BfH2 h H FLASH CR| é+ 1~ i K¢y p BIKEY'HZ2 Hi O4 AN
X f 1 HardFaultA A

User optione 7 A { € informationflash@ E ¢! @ T FLASH_CR| &+ @OPTLOCK
H3i1 @ Bjy @HAGG 'HA

b' TJy Lockyt , OPTLOCKH O s U JH

3avur  df
E @ "HA1 M Mainflash@HA|] ~ ®W® E 1 bit x
1. re o @ 1 | OoPTLOGK
2. 51 BSY!. =0 p i Fl a SHA
3. b E | &" FLASH_OPTR/ MIKRA/SHL SSH_BTCR/ FL QXHEONRP4 A
EC
4. 1y OPTSTRT
5. b Main flash §x40990 3 32QP®B0 an* At "HAC
6. MéBSvyy |
7. vé EOPT 1+ 1|
vy MM E @WioLI. T hX'H E MZ®QA page "HE 1 + @ 1 FLASH OPTR
FLASH SDKR FLASH BTCR & & FLASH WRPR| &+ Gi®1 E A . Ts 0 \  Z@
r It X™H V6 E @ zns
"Hi di
p BSY I ¢ A®@A®@ E°  ° 7 Flash informationé v a1 T " Z153%av4 M
E | &~ "HAL Kt o+ i K i E WO KEHCe AB a g ¢
MY av 4 Ax
E © 1 pQ@i bYW i X
A EFLASH IC®+w A@OBL_LAUNCH y
A pid2¢yoePOR BOR
D E b BIHA T x M information memory N @ E "HA1T W'H | @QQe
Up 7 | &+ A& FLASH OPTR FLASH_SDKR = FLASH WRPR{ Ry | én Jdvi
X! @ T Jy OBLLAUNCHHI 4~ A¥v g1 E G 1 £T pvAGEe g
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>

R

> >

h m

Yo A HpE aGisEsxei A£AEEL® ZUEr o E Q | hM = Tr
Cof03 * w7
oW, E~ w7 | &+ A

“*r. jw 1, FLASH SR| é+ GiOPTVERR' 6y 4y option] &+ A'Y O x
Mz T A
i BOR_LEW 000wH 6
i BORENy @& 0ge BOR] A& C
i NRST_MODE & Os k¢ gy 3L
i OTmjw @O &1
M: SDK % | SDKR_STRT[ 3:SIDK=R_0BXNID[ 31: @A BlxaBd h
SDK
M: Fl as hk bo ®t
i nBOOTBOOTH & 0@o0o OMain Aklasvh
i BOOT_SHZ&EOson Load hHhi&sh
M: WRP o ptjivo nEoi 6on3ib

N ECETICH E G@ink e i @ | éwe T! 17 Tx
FLASKPTR
FLASKD R
FLASH_BTCR
FLASH_ WRPR

>

4.5.

On

PlLEvO 1T M E b Plénj 1TANM®GL HCYyX™ v/ o3

Flash 1d ¥

ro=a

Y A7) B Flash @ informationn ¢ @& ° N & HU2A pagel A w Factory config. bytes A7

Page2EGE T A3 aKi,ile®deiAEGRYX

A

A
A

HS1 ' Oi 61 3MZ@®it ri mAing
MZ HSj a ' 88H H Jv'Qdé
LSjla " MZ@®itri m@i ng

Page3EGT o> T, &3 a; 231EGBoO

A

A

- QQEIG x, & | Page 3@ Factory config. bytes@* a3 r. & A

Y di d >
A Ttri mmieg

= ¢

v
L

4-5Factory config. byte

Page Word Address Contents
0-3 Ox1FFF 0000-Ox1FFF OOOF | UID
4-7 Ox1FFF 0010-Ox1FFF 001F | 3 d
1

8 Ox1FFF 0020 1.2VVREFINTe 164 ®* &@in

9-10 Ox1FFF 0024-Ox1FFF 002B | 3 ®
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Page Word Address Contents
11 0x1FFF 002C 1.5V VREFBUFs 16y w* Omn
12-31 | Ox1FFF 0030-Ox1FFF 007F | 3 ©
0 Ox1FFF 0100 & ® HSI24MHz ' "Oi = 3 MZ @& trimming &
1 Ox1FFF 0104 & @ HSI48MHz ' "Oi = 3 MZ @& trimming &
2 Ox1FFF 0108 39
3 0x1FFF 010C 39
4 Ox1FFF 0110 39
5 Ox1FFF 0114 wooy ey QQ
6 Ox1FFF 0118 OoOyey* Q0
& O HSI24MHz ' i MZ BIFLASH TSO FLASH_TS1
7 Ox1FFF 011C . j
FLASH TS3| éw o 16
& M HSI24MHz ' i MZ G FLASH TS2P FLASH_TPS3| é
8 Ox1FFF 0120 .
W 8
9 Ox1FFF 0124 & O HSI24MHz ' i MZ @i FLASH PERTPE| é+ & J &
2 & O HSI24MHz ' i MZ %iFLASH SMERTPE| &+ G J
10 Ox1FFF 0128 .
6
& O HSI24MHz ' i MZ @i FLASH_PRGTPE
11 Ox1FFF 012C A , B
FLASH PRETPE| &+ @i J &
& O HSI48MHz ' i MZ @i FLASH_TSO FLASH_TS1
12 Ox1FFF 0130 . -
FLASH TS3| é+ @i 16
& O HSI48MHz ' i MZ G FLASH_TS2P FLASH_TPS3|
13 Ox1FFF 0134 . )
gr 4O
14 Ox1FFF 0138 & O HSI48MHz ' i MZ GiFLASH PERTPE| é+ & J &
& O HSI48MHz ' i MZ @iFLASH _SMERTPE| &+ @& J
15 Ox1FFF 013C .
6
& O HSI48MHz ' i MZ @iFLASH_PRGTPE
16 Ox1FFF 0140 . ) B
FLASH PRETPE| &+ @i J &
17-31 | OX1FFF 0144-Ox1FFF 017F | 3 ©
0 Ox1FFF 0180 i3 > OX55AA AA55
1 Ox1FFF 0184 i3 > OXAA55 55AA
2 Ox1FFF 0188 i3 > Ox55AA AA55
3 Ox1FFF 018C i3 > OXAAS55 55AA
4 Ox1FFF 0190 PMU trimming bit 3 1
5 Ox1FFF 0194 PMU trimming bit 3 1
6 Ox1FFF 0198 PMU trimming bit 3 1
3
7 Ox1FFF 019C 39
8 Ox1FFF 01A0 HSI24MHz ' "Oi = 3 MZ Bitrimming &= r.
9 Ox1FFF 01A4 LSI32.768kHz ' Oi = 3 MZ Bitrimming &> 1.
10 Ox1FFF 01A8 39
11 Ox1FFF 01AC 39
12 Ox1FFF 01BO 39
13 Ox1FFF 01B4 30
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Page Word Address Contents
14 Ox1FFF 01B8 Flash Trimming 3 r.
15 Ox1FFF 01BC Flash trimming 3 1.
16 Ox1FFF 01CO Flash trimming 3 1.
17 Ox1FFF 01C4 Flash trimming 3 1.
18 Ox1FFF 01C8 Flash trimming 3 .
19 Ox1FFF 01CC Flash trimming 3 .
20 Ox1FFF 01DO0 TS trimming 3 r.
21 Ox1FFF 01D4 39
22 Ox1FFF 01D8 39
23 Ox1FFF 01DC 39
24 Ox1FFF O1EO 39
25 Ox1FFF O1E4 39
26 Ox1FFF O1E8 39
27 Ox1FFF O1EC 39
28 Ox1FFF 01FO 39
29 Ox1FFF 01F4 39
30 Ox1FFF O1F8 Device ID code
31 Ox1FFF O1FC 39
45.1. HSI_TRIMMING_FOR_USER
Flash y o Ox1FFF 0100(24 MHz) Ox1FFF 0104(48 MHz)

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

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

5 [ 14 | 13 [ 17 | 11 [ 10 | o [ 8 [ 7 [ & [ 5 [ 4 | 3 | 2 [ 11 ©

HSI_FS[2:0] HSI_TRIM[12:0]
R | R ] R R | RITRJIJR R T RITRIJITRITRIJITRIJIRI]IRI]IR
T X S X ‘QQI W' U RCC_ICSCR| &+ MZ @} HSI_FS[2:0]> HSI_TRIM[12:0i @ h X
HSI ' & @

4.5.2. HSI _24M/48M_EPPARAO
Address: Ox1FFF 011C(24 MHz) Ox1FFF 0130(48 MHz)

31 30 29 28 27 | 26 [ 25| 24 [ 23] 22 J21] 20 [19 ] 18 [17] 16
Res | Res | Res | Res TS1[9:0] TS3[8:7]
- - - - - - - R R R| R R|R IR R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TS3[6:0] TS0[8:0]
R I RIRJTRIJRTIJTRIR R | R] R IJRIRIJRJIRI]IRI] R
T o] h ©8 HSI'H 't 0% Zs X% ‘RQI W' JFLASH_TSO FLASH_TS1
FLASH TS3| é+% 1 @h XMZ HSI ' A @FH 'H o J
45.3. HSI_24M/48M_EPPARA1
Address: Ox1FFF 0120(24 MHz) Ox1FFF 0134(48 MHz)
31 30 29 28 27 | 26 | 25 | 24 [ 23 [ 2221 ] 20 ] 19] 18 |17 ] 16
Res Res Res Res TPS3[11:0]
- - - - R R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res TS2P[8:0]
- - - - - - |- R IRIRIR]IRIJIR]IRIJR] R
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T o) RGEHSIH ' 1 Ok Zsx . Q0O W 3 FLASH_TS2P
FLASH TPS3| &% 1 @h NMZ HSI ' A @'H H & J
45.4. HSI_24M/48M_EPPARAZ2
Address: OxLFFF 0124(24 MHz) Ox1FFF 0138(48 MHz)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res P[E7R, IE]E
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERTPE[15:0]
RIR[IRIJI]RI]IRI]IRIR IR ITRIRI]IRIRIRIRI]IRI] R
T o) h ©% HSIH " (0} Zs % "QTQI W FLASH PERTPE| 8 H AL

@h NMZ HSI ' A H H ©E J
455. HSI_24M/48M_EPPARA3
Address: Ox1FFF 0128(24 MHz) Ox1FFF 013C(48 MHz)

31 | 30 [ 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 224 | 20 [ 19 | 18 | 17 | 16
SMER
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res TPE[17:16]
- - - - - - - - - - - - - - R R
15 | 14 | 13 [ 12 [ 11 | 10 9 8 7 6 5 4 3 2 1 0
SMERTPE[15:0]
RIRJI]RJIJRJRJ]RIR IR [RIR]JRI]IRIJRI]IRIJIRI] R
T i Q h ©& HSI'H "1 0k Zsx . QQi W 3 FLASH_SMERTPE| & *

Al @h XMZ HSI ' A @WIH H & J
45.6. HSI 24M/48M_EPPARA4
Address: Ox1FFF 012C(24 MHz) Ox1FFF 0140(48 MHz)

31 30 29 [ 28 | 27 | 26 [ 25 [ 24 | 23 [ 22 [ 21 [ 20 [ 19 | 18 | 17 | 16
Res Res PRETPE[13:0]

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

R | R JTRIRIRITRIRITRI|IRIRITRIRI]IRIRIRIR

T P Q h © HSI'H "1 Ok’ Zsx . QQu W 3 FLASH_PRGTPE=

FLASH PRETPE| é " A1 @Q XMZ HSI ' A ©8H 'H D& J
45.7. LSI_32.768K
Flash vy o Ox1FFF 0144e 32.768 kHz{

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

23 22 21 20 19 18 17 16
Res Res Res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res LSI_TRIM[8:0]
- - - - - - R | R T R IT RTRIJITRIJTRIJITRTIHR

T XK §% . QQu W 3JBRCC_ICSCR| &+ MZ@LSI_TRIM[8:0f @h X LSI ' & ¢
4.5.8. Flash USER OTP memory Bytes

9 d ) B Flash & informationn ¢ @ ° N A w Flash USER OTP memory Bytes
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4-6 USER OTP memory Bytes

Page Word Address Contents
0 00X1EFF 0280 Bit[31:16]:& ®7 'A'QQ
Bit[15:0]: USER OTP MEMORY_LOCK

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

5 ¢ ¢ & O1 AQQ
é é & OT AQQ
é é & M1 AQQ
31 00x1FFF 02FC & 0T AQQ

Page Jp informationns ( M Pagen? program= "Hi “Yt Main flash A | 'l n Duvy
Main flashn ¢ Gimasserase M N2 N @
h USER OTP MEMORY LOCKgkj hy ™" A1 "~ i 2¢ ye PORBOR/PDRZ | xh = 31

I'T M Pagewrite®bi 37

4-7 Flash USER OTP memory Bytes @i" 37 ' 6

USER OTP MEMORY_LOCK Write protection
X' @
OxAA55 _
program= "H'HAx j | @
(OxAA55)e v Gy MO program= "H'HA x ' @
46. E3 ¢
M main flash memory@i3 7 y 0 @i "~ 94 = X
A SDKesoftware @H®3figmlf MihyY2zne 371 2ni 2KB
A " 3T ewWRRi 1« Bjy @ HAeY2éUnwy pPCcuf¢q ~ 37 ©Ezn w4

KB
A Option Diydw &I

46.1. E TA&ar o(SDKWw?d 3 ¢

37 ns+ FLASH_SDKR| &+ @i SDKR_STRT[3:0],SDKR_END[3:0]h &1 % A bitMZ 2 KB

Start address( ¢ 1 v )o

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

End addressa 1 Yy y B o

Flash memory base address + (SDK_END[3:0]+1) x 0x800(excluded)

E SDK_STRT[3:0J2:2 SDK_END[3:0]H1 SDK3 i f @@ E SDK_STRT[3:0]n & M2 SDK_ENDI[3:0]
Hi SDK3T ®®

P37 1 ®"di 1 M FLASH SDKR| & 37 He  SDK _STRT[3:0]#:" SDK_END[3:0]Z 1 .
ThX A='He masserasel € SDKN3 37 &N 2e Td 3l v'H 7 M SDKns ¥ 2
371 @WAT 1+ @ W A Flash option byte A %3 SDK option @0 ¢ %'H™ ABOT SDK3T 1 O

SDK protection @~ f 1 ©8i mass erase Ch "H Load flashn @ ‘H ¢
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%HI FLASH SDKR | eé® @ipkj h™ At~ i 2¢¥ ye POR/BOR/PDRC d & OBL® il énx
Nk &€ h x flash option byte A G SDK option Tl ewa
48  TO w31 A, 3 E WA TERM
K Main flash(CPU)! n
/
8 3 ¢ CHN . TN .
W SDKWN 3 & v Uy oSl v Uy S0l K SRAMY 5
N (From Non SDK Area) (From SDK 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 /Et 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
System memory - Yes No No Yes No No Yes 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
1. yMns A, ®y,"He mas s €&r¥as éh"HE SD Kn
2. M:x SRANME Y2y Oobyuw x AT J BooktD1 D AT x_ @éeUw ko1 V2
SRAM
3. N/ Mg ©f ESDKn=" T &1 +52j é&p SDK1e (i SDKizjép . Yzouw 1 &y é
pXxTHNs . Y2 MSDKns AV

4.6.2. E 3¢

A

Flash ' @ Ja 3711 @ZMjy @ HA he WRP| é" Y%yi 2?nm 4KBG 37
€ WRP{ N3 1 o 1A sectorz n

E WRP®N3  wmg1, j B "Ha o  "HA ~ Z@h o £AE & AMNS3 hw” 371,
"He masserasel | T j A1

%u 1 b8 M mwm 37 ®ns "H&d a = "HA 1 _ FLASH SR | &+ @i 3§ %o

€ WRPERRC h Uy
Fx* 31 k M Mainflash A7

4.6.3. Load flashw?d 3 ¢

E Loadflash®@@HI M "O&n s "H "HAh &YX &1 2 HFLASH CR| &+ WRPRTERRH
h 3

M @ FLASH BTCR©@BOOT_SIZEI . T h M Main flash mass erase 'HA @  f 1 @ mass erase
(h "H Load flashn @ “H ¢

4.6.4. di 3¢

VAR E 1! 1 X T37T W owm éM E  B'HG 6 l b OPTKEYR
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4.7. EAH
49 éaAA 0
AH T T o Q O/MAHF "He O Had
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 Fl ash nigRoASYER| &+ ©&i2 °
A Fl ashE @ "HAz°®
A FI a &A " 3 Y QQuEIM
A "H Fl ash "Hepage elr asecsect or {eridsmass erl{dAe 32y
uQ’i‘QM
A M E | &+ @i "HA® 3 24 QQEM
48. ELEpg"Y
4.8.1. Flash 0" LEg (FLASH_ACR)
3" 1y o 0x00
! He ag 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 Vi Function
31 39 - - -
Fl as'WAMZ@GMéE " 6 x
OxFl astHA=®MéE T dedlI H p 24MHZB Q@i
0 LATENC| RW 0 IXFl as'HA® 1AME " 61 o %K Fl as hbAM
IH «Q
Fxv4H p24 MbizHET Jw1l
48.2. Flashl L Eg (FLASH KEYR)
3" 1 y o 0x08
!t He ag 0x0000 0000
A®| ér gyl witeonlyt .+ 0
31 [ 30 | 29 | 28 | 27 | 26 [ 25 | 24 [ 23 | 22 | 20 | 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]
wilwIlw Il w [ wIlwilw [w [TwiliwlwlwTIlwI lwIlwl]l w
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Bit Name R/W Reset Value Function

i 6o Ao R g FLASH CR| &
31:0 KEY[31:0] W 3286ho0|"t X6  Flash @i program/erase "HA

KEY1: 0x4567 0123

KEY2: OXCDEF 89AB

483. Flash | L Eg (FLASH_OPTKEYR)

3 1 y o 0x0C
t e o 0x0000 0000

AG| éw gyl writeonlyt .+ O
31 [ 30 [ 29 | 28 [ 27 [ 26 [ 25 | 24 [ 23 | 22 [ 20 [ 20 [ 19 [ 18 | 17 | 16
OPTKEY[31:16
w W W W W w w W W w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OPTKEY[15:0]
wiliwIlw Il w I lwTIlwiIlw [w [ wiliwilwlwT IlwI [wI[wl] w
Bit Name R/W Reset Value Function
i W&o A g g Flash @ option |
31:0 OPTKEY[31:0] W 326ho0|€" 1 XE option byte @ program/erase "HA
KEY1: 0x0819 2A3B
KEY2: 0x4C5D 6E7F
48.4. Flash. L Ep (FLASH_SR)
3 1 yo 0x10
! 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 BSY
- - - - - - - - - - - - - - - R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OPTV WRP
ERR Res | Res | Res Res | Res | Res | Res Res | Res | Res ERR Res | Res Res EOP
RC_W1 - - - - - - - - - - RC_W1 - - - RC_W1
Bit Na me R/ W Reset V Function
3nv 39 - - -
B u syy
16 BSY R 0 y = Fl a @FHA* p yp Fl a8HA @A D

TJyt ETHAHG GG F1oH . 1

ST O

Eopti=zotni mmi sdrbijiw H T1Jy

15 OPTE/RR RC W1 0 . . o oA oa

H j v ol E 1+ A aG=z®©

11 |
1 45: 39 - - -

T3

E progyv améglg x sz ~ 37 &l asmhH
4 WRPERR RC W1 0

EWRR I 1., 1744y H

cu ]y
31 39 - - -

E Fl aSlpr ogreana/si®d ! H&1. T 1y H
0 EOP RC_ W1 0 KEb' FLASH ICR+ @GiEOP IfEA ¢ h

)
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Bit Name R/ W Reset V Functi on
Tu ]y
4.85. Flasht L Ep (FLASH CR)
31 vyo 0x14
Yt He g 0xCO0OO 0000
31 30 29 | 28 27 26 25 24 | 23 | 22 | 21 | 20 19 18 17 16
LOCK LOOF(’:TK Res | Res OBL_LAUNCH Res EIRI;R E”OEP Res | Res | Res | Res | PGSTRT Res SQI'FI;TI' Res
RS RS - - RC_W1 - RW | RW - - - - RW - RW -
15 14 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res | Res SER Res | Res Res Res | Res | Res | Res Res MER PER PG
- - - - RW - - - - RW [ RW | RW
Bit Name R/ W | Reset V Functi on
FLASH_C&gk
TM yETf Uy EJdygoi1 FLASH_IC&®RH
hy E&I A, Hzotr § . 7] tunl gck
31 Lo c k RS FLASH_IC&-
T poprogreamslRHGc 1 Jy §
Ej &1 88 HzA, 1 yKE3Ydy 61 i
Kvh ey
E Logk
TM yET Jy EJyot FLASH_ICR" A /b
E  ®rigy hy Ed&r1 AN, Hzao1
30 OPTL OCK RS 1 " FLASH_IC&®w
T pprogreanmsl@H&GY 1 1y 1y
Ej &1 8 HzA, 1 yKt3Ydy'dl i
Kul ey
2928 39 b -
A SN
EJgHL gA 1 E Gl HKE
option byHés 1 | b OPTLO@K
27 oBL LAUN RC_Wwi Jytr gj bt 7
OxOption by#H& | oading
1x f1 Option bytéei Mdadkngg
opti ondBibyt e
26 39 - -
Error inteyirEpLA SeH_dSR" é5l
- ERRI E RW WRPEVRH? Jygtr b yAE UL, F1AA 0
oxnNaAFfi
1IX @A AF
"HAJ A A&l
EFLASSR| é+ @GEOPYy J4yt b gy A& 1,
24 EOPI E RW F1AA @
OX EOR AR
1x EOR A A&l
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Bit Name R/ W Reset V| Functi on
2320 35 RW - -
Mai n @&ipracschr'HAiEk 0y
19 PGSTRT RW 0 gk 0™ Mai n ®Eipraschrddm T J4y1 p
FLASH_IS®+ @BSYy | 1. 1| Y
18 39 - - -
Fl ashE MeGk 0y
gk o~ M E @ TJlyip FLASH_S
17 OPTSTRT RW 0 IéHm,BSYU I)q"' T_I Y B
FYXEMTfl ashE MoHI, Ts L0'HQA
12Byt@ipage er aSHi W pr og rthm
At Tay 0s v rooo R
16 : 1] 39 - - -
4KB®ES e crt oe rHis e
Ox' OFl a@lsectorHkrase
" SER W 0 1 OFl a@lsector "HArases
Fx
1. Sect ojrhMFlasselor mantf i on rmiermor
2.Sect oM lewWRE®ENs | A7
1@ 39 - - -
Mass €HAas e
Ox' OF asimass ¢€HAase
) ME R RW 0 1 OFl a@imass eMHAses
Fx
Mass ej abdél ashr mantfi on nlermoEr y
OWRP hH Mass ejade
Page €HAase
1 PER RW 0 Ox' OFl asllpage eHAmse
1 OFl a@lpage eHAase
Pr ogfHam
0 PG RW 0 Ox '~ "OFI a @dpr o g r'HAm
1x "OFl a @ipr o g r'i#Am
4.8.6. Flash L Ep (FLASH OPTR)
3" 1 v 0 0x20
! He a 0x0000 BOAA
pi 2% ye POR/BOR/OBL LAUNCHZ @@ ,x Flash information memory©i E mns |~ Z G
&1 " | &% Z@ioption bit
31 | 30 | 29 | 28 [ 27 [ 26 | 25 | 24 [23[22[21[20]19][18]17 | 16
Res
15 14 13 12 11|i0|9 8 7] 6]5]4[3[]2]1]o
wpG_sTop | NRST— | swb_mopE '_WSB\(,; BOR_LEV[20] | PON- Res
RW RW RW RW [ RW [ RW [ RW RW -
Bit Name R/W Reset Value Function
31:16 39 - - -
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Bit Name R/W Reset Value Function
1 IWDGp stop¥A i h Hw B

15 IWDG_STOP RW 1 Ox , J h H~
1Ix * W

14 NRST_MODE RW 0 NRST_MODE SWD_MODE
0 Xx PCOx NRST PB6x SWD

13 SWD_MODE RW 1 1 0x PCOx GPIO PB6X SWD
11x PCOx SWD PB6x GPIO

12 IWDG_SW RW 1 Ox. T '
x 1~ i
000x BORi ” ©wm 1.8V1 i 6y 17V
001x BORi " 6w 2.0V i 6y 1.9v
010x BORi " 6w 2.2V i 6y 2.1V

11x 9 | BOR_LEV[2:0] RW 36h0 011x BORI * em 2avid ?U ‘W

100x BORi " ©m 2.6V i 6y 2.5V
101x BORi " 6w 2.8V i 6y 2.7V
110x BORi " 6w 3.0V i &y 2.9v
111x BORi " 6w 3.2VI i 6y 3.1V
BOR £i

8 BOR_EN RW 0 0x BORj /i
1x BOR &£ | BOR_LEV A1

7xX 0 39 - - -

4.8.7. FlashSDKy vy L Ep (FLASH_SDKR)

3 1 yo 0x24
! e o 0x0000 0007

pi 2% ye POR/BOR/OBL LAUNCHZ &¢@ ,x Flash information memory©i E mns  ~  Z G
&1 " Ay | éw’ ZGioption bit
31 [ 30 | 29 [ 28 [ 27 ] 26 [ 25 [ 24 [ 23 [ 22 [ 21 [ 20 J 19 ] 18 | 17 | 16
Res
15 14 13 12 [ 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res SDK_END[3:0] Res Res Res Res SDK_STRT[3:0]
- - - - RW|] RW [RW] RW - - - - RW [ RW [ RW [ RW
Bit Name R/W Reset Value Function
31x 12 39 - - -
11x 8 | SDK_ENDI[3:0] RW 46 h0 SDKN: J §x1 Y% § MZGISTEP® 2KB
7X 4 39 - - .
3x 0 | SDK_STRT[3:0] RW 46 h 7 SDKN: ADsgx1 Y% § MZGESTEP w 2 KB

4.8.8. Flash boot control (FLASH_BTCR)

3 r vy o 0x28
“uy&x 0000 0000

pi D% ye POR/BOR/OBL_LAUNCHZ & ,x Flash information memory @i option bytes n 3
Zw6 "~ | &+ ZEioption bit
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31 [ 30 [ 20 [ 28 [ 27 | 26 | 25 | 24 | 23 | 22 [ 212 | 20 [ 19 [ 18 | 17 | 16
Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
nBOOT1 BOOTO. Res Res Res Res Res Res Res Res Res Res Res BOOT_SIZE [2:0]
RW RW - - - - - - - - - - - RW | RW [ RW
Bit Name R/W Reset Value Function
31:16 39 - - -
nBOOT1I BOOTO "0O% Ak 0 WA
15 nBOOT1 .
X0x Main flashk 0
RW 20h 0
11x Load flashk v
14 BOOTO
01x SRAMkK 0
13x 3 39 - - -
"0 Main flash n: Aw Load flashn &t
000x 1) Load flashn
. 001x 1 KBe 0x0800 5C00~0x0800 5FFF(
2x 0 | BOOT_SIZE [2:0] RW 36 h0
010x 2 KBe 0x0800 5800~0x0800 5FFF(
011x 3 KBe 0x0800 5400~0x0800 5FFF(
1xxx 4 KBe 0x0800 5000~0x0800 5FFF(

4.8.9. FlashWRPy vy L E§ (FLASH_WRPR)

3 1 y o 0x2C
! e o 0x0000 003F

pi 2% ye POR/BOR/OBL_LAUNCHZ ¢&¢@ ,x Flash information memory@® E ns Z i

&1 " Y | éw’ Zgioption bit
31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 [ 21 [ 20 ] 19 ] 18 ] 17 | 16
Res
15 [ 14 [ 13 [ 12 | 12 | 10 [ 9 [ 8 | 7 T 8 5 ] 4] 3] 2] 170
Res WRP[5:0]
- RW
Bit Name R/ W Reset V Function
3%6 3D - - -
Oxsect or3fiy]
5x 0 WR P RW 6t & Ixsect qr3[i y ]
y=0-~5
4.8.10. Flashn' Q 1L E g (FLASH_STCR)
3 1 vy o 0x90
! 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 D) 4 3 2 1 0
SLEEP_TIME[7:0] Res Res Res Res Res Res Res SLEEP_EN
RW [ RW [ RW [ RW | RW [ RW [RW [RW - - - - - - - RW
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Bit Name R/ W| Reset \ Functi on
31x 1 6 35 - - -
Fl ashH Q@ HS 1 _ TH) MEE QH
EVAH OLSI & LSEHI W &~ Wp @ w
A dt' oFr | év@hiexo plSka
LSEmd A H Hi £ 117
EA 11 H %&£AVMIH HOW- Qn Fl aésh
15x 8 SLEEP_TI| RW 964 |~ tFEH Ky my
ths1 _1MLEEP_TI1 ME
ths) _amMH S_ 1 00 QU
W 3 Flashwf | | &v wz H6O h w
Ox 8
7x 1 30 - - -
FI a s h wA &l
0 SLEEP_EN RW 0 1x Fl a's"h &l
Ox FI as™hr
4.8.11. Flash TSOL E g (FLASH_TS0)
3" 1y o 0x100
t He o 0x0000 00B4
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res TS0
- - - - - - - RW [ RW [RW [ RW [ RW [ RW [ RW | RW [ RW
Bit Name R/W Reset Value Function
31x 9 3D - - -
T & ®p informationn’ Z s x @ ©
MZ1l ér 1 @QhXMZ HSI ' A ©H H 18
A
8x 0 TSO RW 96hB4| -
3ep Flash@ih i g x 1 x
24 MHz> ~ & s x X OX1FFF 011C
48 MHz> ~ ©& (s x X OX1FFF 0130
4.8.12. Flash TS1L E g (FLASH_TS1)
3" 1y o 0x104
t He o 0x0000 01BO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res TS1
- - - - - - RW [RW [ RW [RW [ RW [ RW [ RW | RW [ RW [ RW
Bit Name R/W Reset Value Function
31x 10 39 - -
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Bit Name R/W Reset Value Function
T & ®p informationn’ Z§ x @1 ©
MZ| &% 1 @QhXMZ HSI ' A WH H @&
9x 0 TS1 RW 106h1B[3é&p Flash@b i s x ;X
24MHz> = ©é& ®s x X Ox1FFF 011C
48 MHz> ~ & ®s x X Ox1FFF 0130
4.8.13. Flash TS2P L E g (FLASH_TS2P)
3" 1 v o 0x108
t He o 0x0000 00B4
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res TS2P
- - - - - - - RW [ RW [ RW [ RW [ RW [ RW | RW | RW | RW
Bi t Name R/ W Reset V Function
31x 9 3D - - -
T é®pinfor matZigoBiQQ ~
MZ| é% 1 @h XMZ HSI' A G&EH H @5 J
8x 0 TS2 P RW 919 B 4 3ép Fl ashi s x X
24MH2 " 6eédsxXO0x1FFF 0120
48MH2 " 6&éOsxXO0x1FFF 0134
4.8.14. Flash TPS3 L E 6 (FLASH_TPS3)
3" 1 y o 0x10C
t He o 0x0000 06CO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 [ 10 | 9 [ 8 | 7 1 6 | 5 1 4 ] 3 1 2 1T 1 1] o
Res Res Res Res TPS3
- - - - RW [ RW [RW [RW [ RW [ RW [ RW [ RW | RW | RW | RW [ RW
Bit Name R/W Reset Value Function
31x 12 3D - - -
T é @p informationn’ Z g x @QQ1 © _WMZ
| &% 1 @H XNMZ HSI ' A GFH H @i J
11x 0 TPS3 RW 126h6C|3ép Flash@h i §x /X
24 MHz> ~ 6é& s x X OXIFFF 0120
48 MHz> ~ 6é& &s x X OxLFFF 0134
4.8.15. Flash TS3L E g (FLASH_TS3)
3 r y o 0x110
t He o 0x0000 00B4
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res TS3
- - - - - - - RW [ RW [RW [ RW [ RW [ RW [ RW [ RW | RW
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Bit Name R/W Reset Value Function
31x 9 39 - - -
T . & &p informationn” Z § x Q1 T X
MZ| &% 1 @Qh XMZ HSI ' A ©FH H @& J
8x 0 TS3 RW 9 Bh 3&p Flashi@b i 5 x 77X
24 MHz> ~ 6& s x X OXLFFF 011C
48 MHz> ~ 6& ®s x X Ox1FFF 0130

4.8.16. Flash &, o PAGE ERASEB TPEL E g (FLASH_PERTPE)

a

3 1 vy o 0x114
! e o 0x0001 4820

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res PERTPE
- - - - - - - - - - - - - 3 RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERTPE
RW [ RW [ RW [ RW [ RW [ RW [RW [RW [ RW | RW | RW [ RW [ RW [ RW [ RW | RW
Bit Name R/ W | Reset V Functi on
31x 18 39 - - -
T o éwmpinfor matZigo @ "
MZI| é%1 @Qh XMZ HSI' A G&EH H @5 J
17x O PERTPE RW 1&hd4820 3ép Fl aBithi 5% X
24MH2 “ 6&6OsxXO0x1FFH 012
48MH2 = 6éHOsxXO0x1FFRB 013

4.8.17. Flash SECTOR/MASS ERASE TPEL E g (FLASH_SMERTPE)

3 r vy o 0x118
! He o 0x0001 4820

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res SMERTPE
- - - - - - - - - - - - - - RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SMERTPE
RW [ RW [ RW [RW [ RW [RW [RW [RW [ RW [ RW [ RW [ RW [ RW | RW | RW | RW
Bit Name R/W Reset Value Function
31x 18 39 - - -
T . & ®p informationn’ Z§ x @01 7 3

MZ| é%1 @Qh XMZ HSI ' A ©FH 'H @& J
17x 0 SMERTPE RW 180h14|3é&p Flash@bi §x /X

24MHz> ~ 6é& ®s x X OxLFFF 0128

48 MHz> ~ ©é& &s x X OXxLFFF 013C

4.8.18. Flash PROGRAM TPE L E 5 (FLASH_PRGTPE)

3" 1y yo 0x11C

! He o 0x0000 5DCO

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
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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 Name R/ W| Reset \ Functi on
31 16 39 - - -
T _é®pinfor matZigo@QQ *
MZ| é# 1 @Qh XMZ HSI' A WH H @
1%0 PRGTPE RW 1eh&® DC(O3ép Fl a®ithi s x X
24MH2  6&8OsxXO0Ox1FFR 012
48MH2 ~ 6é ®sxXOX1FF#001

4.8.19. Flash PRE-PROGRAM TPEL E § (FLASH_PRETPE)

3 r vy o 0x120
t e o 0x0000 12C0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res PRETPE[13:0]
- - RW [ RW [ RW [ RW [RW [RW [ RW [RW | RW [ RW | RW | RW | RW | RW
Bit Na me R/ W| Reset \ Functi on
31x 14 39 - - -
T . &dpinfor matZigeoMQQ =
MZ| &% 1 @Qh XMZ HSI' A G&EH H @5 J
13x 0 PRETPE RW 1 4©62C0 3é&p Fl a®thi 5 x X
2MH2 "~ ©&OsxXO0Ox1FFR 012
48MH2 " 6& OsxXO0x1FF&001
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Veea Vccadomain
| anc || comp |
» [ se ][ st [ nsi ]
P l Flash I
VDDAdomain
Vccdomain l HSL10M I
Egg BOR Voo VbDDdomain
VCCF' > VR Vooo > I CPU Cordigital Peripheralsl
BG
l 10_CTRL l
PMU
i l IWDG l l LPTIMERI
veeio Vcciadomain
Vi | I PWRAcon l I RCCAcon l
bbD I/0s
P \/oor
SRAM
P(\ooa
g 51301 g
5-1201t g
A ; c |re Y
1 Vce 1.7~55V 2010 mY Aéd 01 TE D We WY
2 Veea 1.7~55V | Nz ° WOWe& DI | 553 Vec PAD(CD D™ 20 PAD)
3 Vcceio 1.7~55V N 10& 21 [ 522 Vec PAD
52.: P | B
5 a sSAda vy

A MR Mai n
A LPRLow

A DLPeRDeep

p2d WA |

p Stop¥A i ! ¢

r e{epbl G& tVIO r
Urge Stuokgd i o wé& ™ H1 &
|l ow poweyrDe em ulvhd pdé wHI & O

power

MR3'YTAI

"d H3YTA

1.2V> a1 LPRRr

T° hx MR& LPRé& >

@i O

44279



PY32L020v° v a & q

L 14

53.2 1 0

53.1. szt H (POR)i =t H (PDR)/ P! H (BOR)

9 dy POR/PDR¥g 1| Y2 A®WEi 27 D¢ y WepRIWAeI

~ POR/PDRV | h X~ BORe Brown out reset(

E BOR & A'Hi BOR @&l
5-2 POR/PDR/BOR &

E’ Oori "7 sde

VCC

VBORRS

VBORF8

VBORR7

————————————————————————————— VBORF7

VBORRG6

VBORF6

VBORRS5

VBORR4 -
VBORR3 |
VBORR2

VBORR1

VBORF5

VBORF4

————————————————————————————————— VBORF3

————————————————— VBORF2

VPOR

VBORF1

rrrrrrrrrrrrrrr —\ VPDR

v

tRSTTEMP

Reset with BOR off:
tRSTTEMP!
Reset with BOR on

(VBORS VBOR1)

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

g 52POR/ PDR/ B®OR
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6. yn<d U
"6i 1 YAVl Edad20vtyes 1 W WA E CPUj YATAHL Q' =
H1 & wA
6.1.ynd 4 a
6.1.1. yn<d4axKA
Yap* WoE  wAev 1 ®3AHI & WAX
A Sl e®wpXCPUH W e NVIICSyBi KRAZ1 v ' @ JwTAWA c©4d E & o
TAGMg pWeTAJd R we
A St oAy WAI SRAMI| é+ Bipk 3'YL HSIL
A Deep_stAyxp WAiI = st 8 a1 Y i, H GP11Q WDGI O wLSE)

NRSITLPTIH XmLSE)X,

p stop®A1 LSI= LSE! @3'YTAI LPTIMM! @3'YTA wuy

Deep_ ®hop

WAT R we BT AP 1| viE

6-1H1 & WAA R
p stop¥Ai 1 MZ®VRTS6!* Ti 1 & MRGa LPRED E LPREDHI YAl &z =
Hi Ho H WE3'YMRED @r 1 A1 & 21 Hot Av QWD o T 71
%o * W wAil @ i A| HiIbx
A Hv 4 H '
A M:j Er G 1 wEY H
6-1H1 & WA A R
< - LDO
‘ ' 1" )
4a d y "- Y Q l Q v E MR LPR
Sleep WFI & x ISR 5 . . . ‘
(sleep-now Yy MA A B VT W CPUH y Bt MTHH ="H |
5 t Ael H
a sleep-on- Ae  ~ o=8&o
exit) WFE o T
SLEEPDEEP Sk
Ll U V'\_/_‘ 4 W LSI> LSE! "OA& &y
2% ISR 4 SIEXTI HSI3'Y R |LPTIM IWDGY*' T Jfi
Stop/ 3.WFE e BXTIL Vgiop @i 0 | TAQ WA | A
eep_stop . . ¢ v U1 .
Fidd H o I Hi §o > RCCV We 3
i o Lsl & |WDG YT A
LSE NRST
T M ¥We BIH R
Faix 1 J VREE & i MRWA I ¢ T 3 Sleep WA
6.1.2. PSSl 4aivnd
6-2R T AwWAT @8l [ ¢ X
Stop
U
Run Sleep  I"R@LPR or VR@MR y Aa
CPU Y - - -
Flash Y Y -a2p -
SRAM Y Qv 3 £ 4 ]
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Stop
VR@LPR or VR@MR y AA
0 (@)

u

Py
(=
=

Sleep

Brown-out reset (BOR)

HSI

LSl

LSE

LSE Clock Security System
(CSS)
USART1

12C

SPI1

ADC

COMP1/COMP2

oy ey
h ‘H# (TIML/TIM14)

LPTIM
IWDG

SysTick h 'H+
CRC
GPIOs

F1. Y = ¥@3pQq = Optional @ 71A& )p-= Not available
F2. Fl ajsihat HRH o&t1 JbpHI &6

F3. SRAMIH ' @ Ada

F4. SRM i21i HnH ®&1 JvoHI &'5o

O |0|0

O|0| O |O|0| O |0 |0O|0|0|0|0| O |O|0|0|<

~ |O|O| O |O|0| O |0 |O|0|0|0|0| O |0|0|0|<

H

6.2.Sleep 4 &

6.2.1. d, Sleep+ &

"E  WFI(wait for interrupt)d @ WFE(wait for event)’Yrp1 3 Sleep®A n "2 Cortex MO+dEi

Al | &+ BWISLEEPONEXITY 1 @b 1! @ 3" ° WA G
A Sl eepywb' SLEEPONEXIO , E WFbha WFE 1 Yo 3 ~ WA
A Sl eepmxxh' SCEEPONEBXI TN _, E . HUX1A A ISRHI 3 "~ WA

R WAL AQOEIIOAlD L  WAS3'Y a @' g
6.2.2. _ Sleep+ &

b1 WFI 3 "~ %A1 NVICe ZGy MY A A! @HYAx ' ~ WA,

b1 WFE 3 "®WAI E A 1Al HiDPa . "wWA , ' 1! Q Qi AAF 1 ¥

A v AAAEI | &% A1 XA Cortexui3EOVfONPEINDEY Ax WFR ¢ AA'E
Hi v AA%0H o0 |

A Jo dan EXTIWW TWA ECPW WFE 9/4AE Hijol] © AA%
Oy WALOW™ @, H ( Xh=®dpaA = 4 H

6-3Sl earp w

S|l elapw Y
WF B a WFE Xhy

JVAA - SLEBEEP 3= 0
- SLEEPONERIT
. AA b* WF I @ ~ wAr . 0 AAT xa A
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S| eapw Y
b WFE @ ~ #wA1 . | AAT x, T
e 4 n
6-4S|l e®pe xi t
S| eepexi t Y
WFI X h x
RAA - SLEBEEP = 0
- SLEEPONEXI T
AA AA
0o & n

6.3.Stop 4 a

Stop AT 9372 Cortex-MO+%igy ° ~ @3 MY 'H @& {1 VR! @ J& MRG G LPRED

WAT L HSI W | SRAM=| &% gkJ:3'Y" &1 LSI LSE LPTIM IWDG' * 71 Jfi
e TA1L Hl 6o = ° RCC M3'YTAL TM Vooo® BIQE ¥We GifH VR
p Stop¥WAi | AGEWIOAGIY * W WA a @' b
6.3.1. d Stop+ a
R £ HstopWwAEl &1 ! @ J PWR_CR1ILPRI 'O <3j a Giistop WA
b * p Flash @i'H" "HA | , stop WA @ Jh & 1~ & gm d e 71
FLASH SR| é+ @iBSYy, AE T ¢ THG'H ~ "HAC
b APBO4 i GIHA* p | . stopwAm J3Gh a 1 APB

6.3.2. , Stop+ a

E AAGG ' T . stop®AHi HSI "OA WM 1 H
p Sstop®WA1 b VRIZ: LPRT &1, % stop¥WwA, @& v @ia

p stop®WA1 b VRIZ2 MRT 61 2 Lssédhz1Hy H h N

6-5s t &A
Stop mode Y
WFI(wait for interrupt) & & WFEs wait for event{ 1 X h X
- 4 hy
1" PWR_CR1@iLPRy1 ‘OVRTAp MR& & LPRi
2 PWR_CR1©iFLS SLPTIME J FLASHGE,, H
- 1y Cortex MO+08: SLEEPDEEP y
JAA Fx
w UV stop¥WA L AQ EXTI JV@E%Oy € EXTILPR] &+ 7 "A®dv  GEa A %0
H1 O vy e | ystopWwAELYN S6xEIY2ZAATE
RAEY Al Gwpo! iz 1 1 i 2w BEs, X £ KW RAWeGH |

OHSIAWMA H 1 A" g H 1 p Jstop®WA 1 M4 H Z

Jwm "OHSI
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Stop mode Y
H 1« RCC_CFGR| é*+ ®HPRE WOl ¢, o o T QH hsfd v o&EH v
Q
b At WFl 3 stop#Ax
- Y M J&aAAWRAGEXTI 2
AA - b Et WFE 3St oA x
- Y M JE& TWAGIEXTI R
- CPUESONPEWNDy U i G A%0y
LPR° MR, H
o & HSlo H
Flash, H
6.4. g1 417Q ¥
p* W  wWAiT 1 M1 H B ' g SYSCLK, HCLK, PCLKZ ' @ ‘1 &% 4" = H
PR wAa trpg VWA L Hv oG
6.5.Y Q 0
p* W WA ! @pyMH yBpAv =é&0w @ AHB'H & HCLKZ = APBH & PCLKZ 1
@ Hi &
T £ Hp "~ WwWADH 1 v @H ! @p"E WFId & WFE'Yme V&
6.6.- [ NPLEGS
vl erl @ half-word & & word
6.6.1. - 0 LEp 1(PWR_CR1)
3" 1 y o 0x00
t He g 0x0002 0000 (reset by POR)
31 [ 30| 20 | 28 [27 |26 [ 25 |24 [ 23] 22 |21 ] 20 19 18 17 16
W HSION SRAM_RET | SRAM_RE | Re
_CTRL V _DLP T s
- RW RW RW
15 [ 14 13 [ 12 11 J10 [ 9 ] [ 7] 6 [ 4 3 2 1 0
FLS_SLP-
LFg TIME[L:0] Res
RW RW
Bit Name R/W Reset Value Function
31:20 39 - - 39
K Stop®A, Hi HSIEAH i
19 HSION_CTRL RW 0 Ox M & MRM ha A HSI
1x /b VR2 HE A1 0o HA ™~ Al HSI
Deep_stop ¥%A i SRAMretentiond s i
18 SRAM_RETV_DLP RW 1 1x SRAM> s "QE LDO , =+
Ox SRAMD g wHD> a
Stop %A i SRAMretentiond s {
17 SRAM_RETV RW 1 N
1x SRAM? a "QE LDO , =~
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Bit Name R/W Reset Value Function
Ox SRAMD a mHD> A
16 39 - - -
Hi &
LPR=206 MRS > Ui stop WA
15:14 LPR - 0 LPR =2 dBR&LD @ stop #A
L PR =2 DhPRG® > @i Deep_stop #A
LPR=26bBD
Stop¥A, 'Hz a1 g HSIMho g Flash™H
A M éH
20b0O0: 5 us
2060b01: 2 us
2060b10: 3 us
26 b 10us
Stop¥Ao Hz a1 p HSIMha ( g Flash™H
A M éH
13:12 FLS_SLPTIME RW 260b00 2%6b00: 5 us
20b01: 2 us
20b10: 3 us
26 b 10us
FXE | &% Jm2®b> 26 bHI1 "
af x SRAM'E Y21 & Flash Xh\Y 2
3 poe E Y29 hpQi hH j
Flash
11:0 39 - - 39

501279




PY32L020v° v a & q

7.t H

PN bYe gt T x20¢yg=viaey
7.1 4 |

711 = |t H

204 y HA®G|I é# e ygeg i p@i ™ 9w 7FiXx

A i17T>¢ye PORPDR
A A% ye BOR

712. 141t H

A ey Hz (!éHJ&uUél p‘e!éHleU%OU!éHljh ey
Ef1 Qi THiF1dA¥ygX

A NRSTOH @ y

A " N" 1¥y(WDG)

A SYSRESETREWY

A AT E (opti on¢ they® R
A 20vye POR/ PDBOR

57 RCCCSR| ériBi* g% HI1 ! @ _ 4o

7.1.3. NRST\N / (external reset)

option byte(NRST _MODE y )& 1 NRST10! @ Jai wAevy Jv  Flash
E Tx
A vy 3
P WAI 1 p NRST10i y MO y3N e g 1 HT YAy f1 % yp NRST
100 j

o A ¥AT | GPIOBPCOI T n o

MNRST10 ®-2, I Nt 3 NRSTwn » 40usKy i N3 Ky ®3ZNN -
A GPI O
p WA 1 10! @1 A% SGPIOIL 0 PCO 10i @ y1 T R HYAv yEh' A *

11 Xhjie 10
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VCC
e 40us filter
NRST ) NRST
> - Filter >
g

IWDG rsth  —— Sysrstn
A Software rst———» & —>»

PORPDR rstA—»|

BOR rstn —»

»| HSI10M OBL rstn  ——

g 7-1¥y>3 Mpg
714. 1 %t H
" A~ i g IWDG
715 Tt H

Jy ARMMO+sEia A= yi | er BISYSRESETREQHI ' h X Tt¢ y

7.1.6. ditH

<

T J FLASH_CR.OBL_LAUNCH=11 f 1 E-
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8. Q
8.1.Q |

8.1.1. v Q (HSE bypass)

A v H» PK Y
A Ev H 3NAE H PMs DA | @& VA yh PSS BARGPI &t

812. v y Q LSE

LSEO yT A 32.768kHzEH v 0y a W EmhHH GaOTHHhHI | wé
AHI Ghd,  GEH ¢

LSE U y p! ¥si | &+ (RCCBDCR) @ LSEON Yk 0=w , 0T 7! @
LSE_DRIVERJ[1:0]

Pt ¥si | &% (RCC_BDCR) @GiLSERDY"Y" LSED y feMh pkuvo 217 Ay
T4 101 LSEH 3N ¢ ®. I b'pH AAl &~ Bt 1 oAAN

8.13. v Q |fa LSEbypassp

R AWA o0 W& A 32768kHz ' @@ H ¢ &' @ dpt ¥s i | én
(RCC_BDCR) @} LSEBYP = LSEONH! O AWA ©T® 50% M %Gy 'H 3No
OSC32 INAO 1 2 H3 0SC32 OUTA{( UV

8.14. J] Q HSI
)| H 1 AgbdbAVI H sy & PUk D« A4 H "W 24 MHz1 ' @ T O
48 MHz

815 J § Q LSI

7 H H | AR IWDG= LPTIMEH | @3 Aw> AH HBEM 4 H H a0
n 32.768 kHz
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8.2.Q

HSI* High-speed internal clock
LSI' Low-speed internal clock
LSE' Low-speed external clock

LSIRC to IWDG_
32.768kHz -

-pscs2_out LSE
32.768KkHz o PWR

LSE N
[PSC32 IN Clock
detector To AHB bus, core, memory A
AHB \ Y
L | pRESC J FCLK Cortex free-running clock=
LSE /1 2...512 To Cortex system timer .
LSI
MCO SYSCLK L | PQE?C PCL To APB periphrals=
J————- /1..128 /1,2,4,8,16
HSI PCLK_

HSIRC | LSE to LPTIM
24/48MHz LS| E—

PCLK
to COMP

LSG
HSIDIV poLK
LSE to ADC
HS} —
SYSCLK
LSI If(APB prescaler=1) x1,
HSISYS else x2
TIM_PCLK

g 8141 H J_g

8.3.Q f Y1 (CSS)

H Guv/l! @ Twg p YU T(LSE®kva ot H 41T EA E A LSE

w91 H s41 T w

b' p LSEi ANH I LSEh s O 1 H T A TIMle 4 h'H® = TIM14e

T h 'H® T o vM 1 Xf 1 A A Clock Security System Interrupte CSSIZ  ~ T (I
MCU "HA CSSI i = Cortex-MO+ui NMle Non-maskable interrupt

F: f CSS A&« Xhb' LSEH t 8hfi1 CSSAAI Xs OUF1 A NM NMI N j

AE + " cssaAY y | t %1 p NMIGH NY 2 A0 JH aAl é+v g RCC_CICRZ
iCcSSCyr | CSsaA
b* LSE "1 da 1 AMAH « H NMz M4 H s OO Q LSh 2 HH LSE
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8.4. Q

P Y

w AX—1Z11 ~ BOM& 1 @3 RN YAwé H 1T o"Hi @ MCO

3INeg X T GPIOTE® 7 1 { hNH | 11

Q | Mco® . »Q |

HSI

SYSCLK

HSE(bypass)

LSE

o |2 (2|2 |e

LSI

FYXEMMCOH ¢ Q1 @3 OGPIOAFI i w MCO® D 41 MCO! T hfit o 1

A 41H
8.5.Q 1 °
12720y 28 TP 31 FMt M1t Mg H Oeb HSI LSIMZ @ ' X KX i %I
QMrv TAy: Gep n PRo GEEar M '@\ >
M'H NI n@s 6 T xpv4v VLAl wpHI VOhHY Yawmiy H 1 5 dAa
N boa Ti 7 H > vQ xahNLO> =~ G @&
8.5.1. HSI
8511 Q =

9 SNT 92 H 0% | Iy mbAH 0e%dl v %' 214 @ B

&' LSE3N A r~o BHSIH QQ 10o!Mj H +vQ 4 1 LsEo d4y
eppm A1 1 AT @a " LRH O X! MH ¢ i yms TT Oy
308 RO ' AT

HSI Hz O M% @EERT >~ g1 hHYT A

TIM14
TI1_RMP[1:0]
GPIO
TI1
MCO

382 '4 mTI M4 WA
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Timer 14 @i 3,°Q I @i GPIO & a® dr ©EiH M: PH @ O f TIM14_OR &}
TIL_RMP[1:0]l &+ h X@ 24 "Obi A” ¥

A TIM141 i GPIO

A TIM141 i MC@Microcontrolller clock outoput

8512. Q 1
fis 4 HSI'H aw AAL T TIn T i 7 H > vQ xahXULbO>
OR 08
MCO multiplexer 1 LSE  TIM14 1@ 3Q 1+ U3 @i T v @l HSIe du
i1HSIZ JwdAdH 07 Mp AbALSEZNGiwp-Q GEHSIH AQWE "Q G
we~ My H - Qo
A X .1 vid HELSE Jvyeppmli1 ¢!'{ @ a@ ' hpy H "1 haMm

H ¢ > 1@ yrrTY ooy 28w ' N
HSICY %  GOw @i ‘Al G | &y

hX ~ @9 Snéi’~ MGy € 9%bi HSIILSE®%' ¢ x . Y+ ahmbAH ¢ ' G@i%

. ° -~

'L H % Ly o' B

8.5.2. LSI
mHSI " LSI@H ' Ghe 2s Oy TPz fBEEedFd1 N OLSIGE T 1T
'TOT 2 GEHSIT > 1> " A| mHSIA A

LSIoh ~ T 1 LSI®E | = TIM14GSE 33'Q

SNit KETT M " @l 088 ' %x> T 4y b %L R % 6 2y GEpS
B
8.6.t H/Q L Ep
We sl &+ ! @t word(32y ) half-worde 164 C = bytes 8y

86.1. Q U L EgaRCC _CRB

3" 1 vy o 0x00
t 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 HES,'\IE Res Res
- - - - - - - - - - - - - RW - -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res HSIDIV[2:0] :DS\I( Res HSION Res | Res | Res | Res Res Res Res Res
- - RW R - RW - - - - - - -
Bit Name R/W Reset Value Function
31:19 395 - - -
v H A X
18 HSEEN RW 0 1.HSE bypass /A&i
2.HSE bypassj /i
17:14 35 - - -
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Bit Name R/W Reset Value Function
HSIH ° 4Q

Ti Ry H HSI@ JQ 1 HSISYSH
000y 1
001x 2
010x 4
011x 8
100x 16
101x 32
110y 64
111y 128
HSIH 1 %0

T4y " HSIOSCWM h HE ®E HSION=1'H¢
Ox HSIOSC=®" ¢t B
1x HSIOSC™ ¢t B~
E HSION | @1 HSIRDYN 0 "I H
9 30 - - -

HSI'H A y 7! @dy= | y

E stop®wAH, 1 | i
EHSI “1d&a i1AVIH
AT
Ox HSIr
1x HSI£ A
7:0 30 - - -

13:11 HSIDIV[2:0] RW 3 ®h

10 HSIRDY R 0

8 HSION RW 1

86.2. ] Q |11~ LEpaRCC_ICSCRB

3" 1 vy o 0x04

t He o OxO0FF 10FF, POR/BOR® H
31 30 29 28 27 | 26 25 24 [ 23 [ 22 [ 21 [ 20 ] 19 [ 18 [ 17 | 16
Res Res Res Res LSl _STARTUP Res LSI_TRIM[8:0]
- - - - RW RW - RW [RW [RW [RW [ RW [ RW [ RW RW | RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

HSI_FS[2:0] HSI_TRIM[12:0]

RW [ RW | RW RW | RW | RW | RW [ RW [RW[RW[RW[RW]|[ RW ][ RW | RW [ RW
Bit Name R/W Reset Value Function

31:28 39 - - -

7 H H LSIMAH "Ox
11 256 A LSIH « Q

27:26 LSI_STARTUP RW 26h0 10X 64A LSIH - Q

01x 16A LSIH - Q

00X 4A LSI'H - Q

25 39 - - -
7 H H ' Q > 1 H H '@
32.768 kHz
24:16 LSI_TRIM RW 96hFF | A ..
i 209A Th'H @23Ueté @p OXxLFFF 0144
" | v AL hXLSI=h | 'y omEL T
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€ q
Bit Name R/W Reset Value Function
> 63ép Flash@@ib i g5 x X
32.768 kHz> = 65 x x Ox1FFF 0144
T M | &1 8 w1 Y%we” 71 AELS
@ we” 741 0.2%
HSI ' Oy
000:3 ®
001:3 5
15:13 HSI_FS RW 3 00 100:24 MHz
101:48 MHz
TH:3D
i Do ‘O 24 MHz
H ' 8
i D9 171 HSI24 MHz 98 > 61 &>  Hh'H
03 Ue & ®p OXIFFF0100Z ~ 3 | &+ A
T & (p informationn’ Z s x @QQ
2V | "1t hXNHSIzh ' oG
12:0 HSI_TRIM RW 136h10FF|3é&p Flash@hb i g x /X
24MHz> ~ & s x X Ox1FFF 0100
48 MHz> =~ 6 & &s x X OxLFFF 0104
b | &8 3y B D e 6mA081 1N
@ | &r QO Ywe” 7 L, HSIG "
e” T 1 01%
8.6.3. Q 1L Ep a RCC_CFGRpB
3" 1 vy o 0x08
t H e o 0x0000 0000
31 30 [29 [28 |27 26 [ 25 [ 24 23 22 21 20 19 18 17 16
Res MCOPRE[2:0] Res MCOSELJ[2:0] Res Res Res Res Res Res Res Res
- RW RW - - - - - - - _
15 14 [13 J12 [11 10 [8 7 6 5 4 3 2 1 0
Res PPRE[2:0] HPRE[3:0] Res Res SWS[2:0] SW[2:0]
- RW RW - - R RW
Bit Name R/W Reset Value Function
31 39 - - -
MCOs microcontroller clock output ° v Q Ti
Pyt 4 MCO , @ J'Qx
000x 1
001y 2
010x 4
30:28 MCOPRE[2:0] RW 36h0 |011x 8
100x 16
101y 32
110x 64
111x 128
6 p MCo A1 1 Py
27 39 - - -
26:24 MCOSEL[2:0] RW 36h0 MCO O
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Bit Name R/W Reset Value Function

000 =®H 1| MCO . | A&l
001: SYSCLK
010: 3o

011: HSI
100: HSE

101: 3 5

110: LSl
111: LSE

23:15 39 - - -

H* Ti W f1 PCLKH | E J HCLK @

14:12 PPRE[2:0] RW 306h0 | 100x 2

110x 8
111x 16

AHBH ° 4 Q

Ti  H W f1 HCLKH 1 E J SYSCLK &
Qb T X

OXXX:
1000:
1001:
11:8 HPRE[3:0] RW 386 ho | 1010
1011: 16

1100: 64
1101: 128
1110: 256
1111: 512

3 A WTAL § QVRa oW JT '
Fx & 1770 v

o~

7:6 39 - - -

dAH = Q"84
Py*., 1Ti t "E uAH ¢ 1T AJIH
X

. 000: HSISYS
5:3 SWSJ[2:0] R 30h0 | 001 HSE

010:3 ®

011: LSl
100: LSE

TE:309

M1 H 0 Oy

Pyt 1= Ti 117 OJLIH ¥
000: HSISYS
001: HSE

010:3 ®

011: LSl
100: LSE

TE:30o
T 4w HSISYS@Er Y 0 X
12 v 4 x stop ¥A

2:0 SW[2:0] RW 36h0
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864. v Q |f0 L EpaRCC_ECSCRB
3" 1 vy o0x10
t{ 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 - RW
15 14 13 12 11 10 9 8 7 6 5 4 3 [ 2 1 [ o
Res Res Res Res Res Res Res Res Res Res Res Res Res Res
Bit Name R/W | Reset Value Function
31:22 39 - - -
LSEGL MhH 0
LSEBYP=0x
00x 4096 A LSEH v Q
01lx 2048A LSEH v Q
10x 8192A LSEH - Q
21:20 LSE_STARTUP | RW 2 @h 11x j MAH "
LSEBYP=1x
00x 2048A LSEH - Q
01lx 1024A LSEH - Q
10x 4096 A LSE'H - Q
11xj MAH 1 "
19:18 39 - - -
H 0 i T O
00x wA vfi T
01x A ovi T
. 10x Pt1e0 T
17:16 LSE_DRIVER RW 26h1 .
11X @A O1 71
Fx o -6 k@3> —b 1 vQ O E
i vl T oi T z_ 16 z1 oviT1 A 1 4&
n
15:0 39 - - -
865 Q AH&aALESRaaRCC _CIERB
3 1y o0x18
! 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 RDYIE Res RDYIE RDYIE
- - - - - - - - - - - - RW - RW RW
Bit Name R/W Reset Value Function
314 395 - - -
HSI'H readya A /i
3 HSIRDYIE RW 0
ox B
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Bit Name R/W Reset Value Function
1x /Ei
2 30 - - -
LSE'H readya A /&l
1 LSERDYIE RW 0 ox B
1x Al
LSI'H readya A /Ei
0 LSIRDYIE RW 0 ox B
1x /El
866. Q AH oL E p a RCC_CIFR(
3 r vy oo0oxiC
' Y e o 0x0000 0000
3L | 30 | 29 | 28 | 27 | 26 25 24 23 [ 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res 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 CLSSSEF Res Res Res Res Res Rgi(lF Res RLDS\I(EF RLDSYIF
- - - - - - R - - - - - R - R R
Bit Name R/W Reset Value Function
31:10 39 - - -
LSEH G=av 1 & CSS A A %0
E 151 LSEOSCH Hly | &
9 LSECSSF R 0 OXLSEH 54  AA" fi
X LSEH s 4 A AfF
LSECSsCl é+ 1| H
8:4 30 - - -
HSI" ¢ A A% H
E HSIMAXh HSIRDYIEA « g*'. T4y T
3 HSIRDYF R 0 Jy HSIRDYCH 1 | y
OxN* HSIA ©@iH ~t A A
1x @' HSIA @iH ~t A A
2 30 - - -
LSE" §t A A% Y
ELSEMAXh LSERDYIEAI 1 y*. T 4H T
1 LSERDYF R 0 Jy LSERDYCH 1 | H
Ox ' LSEA @H "t aAA
1x &' LSEA @@H ~t A A
LSI" ' AA% Y
ELSIMAXh LSIRDYIEAT |« y*. TdHy T
0 LSIRDYF R 0 Jy LSIRDYCH 1 | H
Oxn*' LSIA @H "t AA
1x ®* LSIA @H "t A A
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86.7. Q AHF LEpaRCC_CICRB

3" 1 v o 0x20
! 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
1-5 1-4 1-3 1-2 1-1 1-0 9 8 7 6 é 4 é é 1 (-)
Res | Res | Res | Res | Res | Res | LSECSSC Res Res | Res Res Res Rg?(IC Res RL;(EC Rll_)?(lc
B - - - - - W - - - - - W - W W
Bit Name R/IW Reset Value Function
31:10 39 - - -
LSEH G=av /e CSST A A %O ||
9 LSECSSC w 0 Ox =wéoe y
1x | LSECSSF%0
8:4 35 - - -
HSI™ ¢ %0 |
3 HSIRDYC w 0 Ox =wé e
1x | HSIRDYFy
2 39 - - -
LSE™ ¢ %0 |
1 LSERDYC w 0 Ox =®wé 9
1x | LSERDYFy
LSl ¢ %0 |
0 LSIRDYC w 0 Ox = @wé o
1x | LSIRDYFy
86.8. IO0At HL E g a RCC_IOPRSTRP
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
5 (14 [13 [ |1 [0 [o [8 |7 |6 |5 |4 |3 |2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res SE_II_OC SE.II_OB SE.II_OA
- - - - - - - - - - - - - RW RW RW
Bit Name R/W Reset Value Function
31:3 39 - - -
/O PortC¢ y
2 GPIOCRST RW 0 Ox=®ee
1x PortC1/O# y
/0O PortB#
1 GPIOBRST RW 0 Ox =@é e
1x PortB 1/0¢ gy
I/0 PortA y
0 GPIOARST RW 0 Ox =@é e
1x PortAl/O¢ gy
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8.6.9. AHBY { HL Ep a RCC_AHBRSTRp
3" 1 v o0x28
! 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
1-5 1-4 1-3 1-2 1-1 1-0 9 8 7 6 5 4 3 2 1 (-)
Res Res Res g;$ Res Res Res ELS'?I‘_SH Res Res Res Res Res Res Res Res
- - - RW - - - RW - - - - - - - B
Bit Na me R/ W Reset V Function
31: 13 39 - - -
CRGAe® ¢y
12 CRCRST RW 0 Ox =wé o
1x CRG¥e ¥ y
119 35 - - -
FI as Fwetv y
8 FLASHRST RW 0 Ox =®wé e
Ix Fl as F¥Wet® 4
7:0 39 - - -
8.6.10. APBY ' HL Ep 1a RCC_APBRSTR1p
3" 1 y oo0ox2C
t He g 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
L;g!rM Res Res PRV;/!? ggﬁ? Res | Res | Res | Res | Res llqzsc.:r Res | Res | Res Res Res
RW - - RW | RW - - - - - RW - - - - -
15 14 13 12 11 10 9 8 7 6 o) 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
Bit Name R/W Reset Value Function
LP Timer¥e ¢ y
31 LPTIMRST RW 0 ox =wé o
1x Wevy
30:29 3D - - -
Poweri % ¥e ¢ y
28 PWRRST RW 0 ox =wé o
1x Wevy
MCU Debug ¥e ¢ 4
27 DBGRST RW 0 0ox =®é o
1Xx Wevy
26:22 35 - - -
’Cl¥et® 4
21 I2CRST RW 0 ox =wé o
1x Weady
20:0 3D - - -
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8.6.11. APBY ' HL Ep 2a RCC_APBRSTR2p
3 1y o0x30
! 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 Cg'\SA.FZ Cg'\sﬂ.:.)l é[s)g Res Res Res Res
- - - - - - - - RW RW RW - B
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
Tllq'\g%_ﬂ' U%ASI?I_Tl Res SRZI'I% Egﬂ% Res | Res | Res | Res Res Res Res | Res Res Res (EE%
RW RW RW RW - - - RW
Bit Name R/W Reset Value Function
31:23 39 - - -
COMP2 ¥#e ¢ ¢
22 COMP2RST RW 0 Ox =@weé e
X We“wy
COMPl1¥e ¢ ¢y
21 COMP1RST RW 0 Ox =@weé e
X Wwe“wy
ADC¥e ¢ ¢y
20 ADCRST RW 0 Ox =@weé e
1x We®y
19:16 39 - - -
TIM14 ¥e ¢ ¢
15 TIM14RST RW 0 ox =wé o
1x We®y
USART1%¥e ¥ 4
14 USART1RST RW 0 ox =wé o
1Xx ¥e®y
13 3D - - -
SPI1¥e ¢ Yy
12 SPIIRST RW 0 Ox = @weé e
1x We®y
TIM1¥e ¢ gy
11 TIM1IRST RW 0 Ox = @weé e
1x We®y
10:1 39 - - -
SYSCFG¥e ¥ H
0 SYSCFGRST RW 0 ox =wé o
1Xx We®y
8.6.12. /100 A'Q & AL Ep a RCC_IOPENRpB
3 r vy o0x34
! He g 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
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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 GFI;INOC G'EII\?B G'E',\?A
- - - - - - - - - - - - - RW RW RW
Bit Name R/W Reset Value Function
31:3 35 - - -
I/O PortCH A&t
2 GPIOCEN RW 0 OXH " B
1Xx H Al
I/O PortB'H /&l
1 GPIOBEN RW 0 OXH " B
IX H /&
I/O PortA'H /&l
0 GPIOAEN RW 0 OXH " B
IX H /&
8.6.13. AHBY Q & /4L Ep a RCC_AHBENRP
3" 1 y 0 0x38
t 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
1-5 1-4 1-3 1-2 1-1 1-0 s; E-B 7 e-s 5 4-1 3 2 1 6
Res Res Res CERNC Res Res | SRAMEN FLS\?H Res Res Res Res Res Res Res Res
- - - RW - - RW RW - - - - - - - -
Bit Name R/W Reset Value Function
31:13 35 - - -
CRC¥e¢ H /&l
12 CRCEN RW 0 ox" B
1x A&t
11:10 39 - - -
D " WA 1| SRAM@IH A& i
0x p sleep®wA ¥WeH w
9 SRAMEN RW 1 1x p sleepWA We H /El
FX Bk &9 sleep®A W @H Al 1 p* W
WAL WeH j hr
p sleep®Ai | Flash@iH /& i
0x p sleep®wA ¥WeH w
8 FLASHEN RW 1 1x p sleep®wA we H /&l
FX bk &9 sleep®wA welH Al 1 p* W
WAL WeH j hr
7:0 35 - - -
86.14. APBY 'Q &AL Ep la RCC_APBENR1P

3" 1 vy o0x3C
! 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
LPERM Res Res P;Y\IR DEB,\? Res Res Res Res | Res IEZS Res | Res | Res Res Res
RW - - RW | RW - - - - - RW - - - - -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
Bit Name R/W Reset Value Function
LPTIM1%e H /A&l
31 LPTIMEN RW 0 ox B
1x Al
30:29 39 - - -
Hi &i weH &
28 PWREN RW 0 ox B
1x A&t
Debug ¥e H /i
27 DBGEN RW 0 ox B
1x Al
26:22 39 - - -
I2C1¥e H /i
21 I2CEN RW 0 ox B
1x A&t
20:0 39 - - -
8.6.15. APB v Q aAL E 6 2a RCC_APBENR2J
3 1 v o0x40
! He o 0x0000 0000
31 30 29 [ 28 27 25 [ 24 23 22 21 20 | 19 18 17 16
Res Res Res | Res Res | Res | Res | Res Res CCI)E'\:IPZ CCI)E'\&PI AEDNC Res | Res Res Res
- - - - - - - - RW RW RW | - - - -
15 14 13 | 12 11 9 8 7 6 5 4 3 2 1 0
Tlélll\}4 USéNRTl Res S;\Ill Tllzl\lﬂl Res | Res | Res Res Res Res Res | Res | Res Res ?F{g
EN
RW RW - RW | RW - - - - - - - - - RW
Bit Name R/W Reset Value Function
31:23 39 - - -
COMP2¥%te H Al
22 COMP2EN RW 0 ox B
1x A&t
COMP1¥e H Al
21 COMPI1EN RW 0 ox B
1x A&t
ADC#e H /i
20 ADCEN RW 0 ox B
1x A&t
19:16 39 - - -
15 TIM14EN RW 0 TIM14¥%e H A&l
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Bit Name R/W Reset Value Function
ox" B
1x Al
USART1%e H /&i
14 USART1EN RW 0 Ox "B
1x Al
13 39 - - -
SPIle H /&
12 SPI1EN RW 0 ox B
1x A&t
TIM1¥e H A&l
11 TIM1EN RW 0 ox B
1x A&t
10:1 39 - - -
SYSCFG¥e H /i
0 SYSCFGEN RW 0 ox B
1x A&t
86.16.u ¢ Q 1L Ep o RCC_CCIPRB
3 1 vy o0x54
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 LPTIM1SELJ[1:0] Res Res
- - - - - - - - - - - RW RW - -
1514 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Cg:\EALP 2 I\EII;OE Res Res Res | Res Res Res Res Res Res Res
- - RW RW - - - - - - - - - -
Bit Name R/W Reset Value Function
31:20 39 - - -
LPTIM1y H ¢ O
00: PCLK
01: LSl
19:18 LPTIMSEL[1:0] RW 26ho |10:nH
11: LSE
FXx E "OPCLKH( LPTIM G QI Q 42
3Qi ¢ LPTIM_CFGR.PRESC J C
17:12 39 - - -
COMP2¥We H H ¢ O
0: PCLK
11 COMP2SEL RW 0 1: LSCe RCC_BDCR.LSCOSEL "O¢ ©iH ¢
Fx p £l COMP2_FRFLTENe X J | &+ O
H
COMP1¥e H H ¢ O
0: PCLK
10 COMP1SEL RW 0 1: LSCe RCC BDCR.LSCOSEL "Ov @iH (
Fx p £ COMP1_FRFLTENe X J | é&# O
H
9:0 39 - - -
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8.6.17.RCC3 0 L E g a RCC_BDCRp

3" 1 y o 0x5C

{ He o 0x0000 0000 POR/BOR Y Y
31 30 [29 [28 [27 [26 [25 24 23 [ 22 21 20 [19 [18 [17 [ 16
Res Res | Res | Res | Res | Res LSSISIE) 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
Res Res | Res | Res | Res | Res Res Res | LSECSSD LSSI%)(’:\IS- Res E\S(E ;35 IbS’\IlE
R RW - RW | R RW
Bit Name R/W Reset Value Function
31:26 39 - - -
H H (6]
25 LSCOSEL RW 0 0: LSI
1: LSE
24:7 39 - - -
LSECSS(H Gz )s 4
H*. 1Ayt ~ CSSs 4 32768 kHz OSC
6 LSECSSD R 0 e LSEC ,
0x " s LSE,
1x s 4 LSE,
LSE CSS A&l
ox" B
5 LSECSSON RW 0 x A . P
0 LSEON=1Xh LSERDY=1¢ ¢ T A&l
LSECSSON
FA yujiT WH gy~ Bi LSECSSD=1
4:3 39 - - -
LSE OSC bypass
0=® 1 H v H Koli]
2 LSEBYP RW 0 L’ tH » H Ov i A& 3JH
FXE ®@Ev  32.768kHzOSC™ Be LSEON=0X h
LSERDY=0Z H¢ i ~ ¥y
LSEOSC ! §y
1 LSERDY R 0 TJ,U" Tl TELSEMAH
00=® ¢t B
1x " ¢
LSE OSC &i
0 LSEON RW 0 ox B
1x A&t
86.18.0 /> L Eg (RCC_CSR)

3" 1 v o 0x60
t H e o 0x0000 0000
4y obi x1Z [29:25])x POR y w27 LSIONX v 1 ¢ § ¢ 3 NRST_FLTIDS] h V1 ¢y

31 30

29 28

27

26

25

24

23

22 21 20 19 18 17 16

Res | Res

IWDG | SFT

PWR

PIN

OBL

Res

RMVF

Res | Res | Res | Res | Res | Res Res
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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
NRST_FLT- LSI
Res | Res Res Res Res Res Res DIS Res Res | Res | Res | Res | Res RDY LSION
- - - - - - - RW - - - - - - R RW
Bit Na me R/ W| Reset V Function
31: 3 39 - - -
| WDGY %0
29 IWDGRSTF R 0
RMVE 1h | H
uU%o(j
28 SFTRSTF R 0
RMVE 1h | 4
BOR/ PORM BB
27 PWRRSTF R 0
RMVE 1h | H
v NRSTOH# gy %0
26 PI NRSTF R 0
RMVE 1h | v
Opt iboynt ® ad g %0
25 OBLRSTF R 0 pLIbYy 5™
RMVE 1h |
24 39 - - -
23 RMV F RW 0 141 | [29: @54 %0
NRSF® L7 B
8 NRST_FLTO RW 0 Ox A HSI _16ML40 Wi A
Ix « L1 t7 Bi h HSI _ 130
7.2 39 - - -
L SOS O h %0
1 LS| RDY R 0 Ox LST Mh
1x LSITMh
L SOS GEl
ox B
1x A&t
0 LS| ON RW 0 3 _
140 11 p. 1A WDG optiof
byte TA LSECSONHI. ThM y A
H
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9.

v 1/0a GPIOB

9.1. # I0O1K

YeA GPIOM & & X

A 4A32%4 J| é&w (GPI Ox_MODER, GPI| Ox _ COISYFEEERD, RGPIl @xx__ PUP DR)
A 2A33QQl év (GPl Ox> GPROx _ODR)

A 1A32%4Jyltyl &% ( GPlI Ox _BSRR)

A 1A 32yeyl é% (GPIXOBRR)

A 1A32% hl é+w (GPI Ox_LCKR)

A 1A¥1 11T ™ é# (GPI Ox _AFRL)

9.2. w» I0ONAYY

A C"dxpusphueld® . Zadaopen dAheai.nl +i /4"

A QQl é+ (GPI Ox 8@DR)e¢ 11§ . 77Q0Q

A %Al /'O y O

A V'oxfl oat| Mg pulp/ doiwh Vi T VL1 anak WO 3L
A QQ 1 A 3QQ é+ (GPI Ox&daDRyeT 11 3L

A ylyltyl év"eGPlI Ox _HSRR ¢yl é+ (GPIXOBRR}I M GPI| OXD R@&ly
A h = (GPI Ox _ LKCKR) /A 41 i

A woi i

A e31 1 Ol éveAl Gor 81711

A bp-Qpdo = @F T

A y b @l /A0 O1 T A&l /FAWRGPIIGGAGAWRYY | &

9.3. v I0ONAYY

Y%A GPIOGEY%A Y1 | Q@ TAY TN WA Uy
A v ™

A i 7l

A il

A WO 3

A Ac 1t ViTlaail

A oo .t Vilaai

A VviTlmaai MT@er @O |/

A vilaai M A ]

Y%A I/OZF! @5 * AY1 + G I/IOME|] 4o "Y32YE AEGGE GPIOx_BSRR =
GPIOXx_ BRR| € " 51 My M GPIOXx ODR | & " @ [ il A Tip T e f
1 Hj hatwn

TgN,” AIOMAEeg 1y ®g J_
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Analog inputoutput
To onchip peripheraffs
power control and EXTI .
Digital input
o
%)
aa).’ On off VCC_
Read = VCC
< g put I
S -g . . onoff Protection
z = TTL Schmitt Trigger | diode
0 a }
) = Input driver
, o =
Write N Fu)) Output driver \e D
) P-MQs I/0 pad
= 2
3 55 onoff |2 £
. [ E % Protection
Readwrite % o Output control diode
o nmoy | =
From onchip Alternate function output
peripheral =
g 911 G A&yig J_
9.3.1. v I/O(GPIO)
U gQ cegareT Il g 2aQI0O ) RWOWA

Debug A & Krer 0 10 Tai "I WA
1. PABWCLXKE: T 71 %A
2. PB®WDIXxQk:2i IT¥wAI END Jw . HL " . QQlI é+ ¢ GPI Ox _D®ER
h . 1/i0O® T hAEto0adaA WA  ET ODHOIWI 3 WwHizZ)
H

VQRQI é+ & GPIOX_IDRZ p ¥%eA AHBH h n /00 i @b W

=

AGEIGPIOAD &®n @WAi 1= Ai 1y 1! Q@ GPIOx PUPDR| &+ A&l Gdaj A 1

932 I/ION/4 1 v nAvY "Hu a M

o W o" C —NDEY el AV %K' @ ¢71 i AIOAE !
@ da AIO&i @ 1v | h, N\
VoA I/O& | BEin ovr 87T 1 { e AFO~AFTZ 1 ! | &+ GPIOX_AFRL

(Px0 ~Px7)[

Legaga o* W AFO I/OZE G 1 | | WA | &+ GPIOX_MODER

A TN b g G O " _ 1 YAV T 1T @ upj 2B /A @kp~ n M
i Er @ Q 4P

A T AYLbi "s 11 @

A | T X Y%ke ya PR 1T 087 R WAool TmEer 10

A GPIxQ GPI Ox _ MODMERI /A ) w | VA 0 WO WA
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R N 't

i | & GPI Ox _ARIRIZ G /w1 1 T x( x & D)

i 1 &% GPI Ox _OTYPER, GP4 GPIPYPODBPEEDERI 31i 71/ 1@
3 .y

i 1 éw GPI Ox _MADERVMZ | /w11 i

A v

i n 1'& JayMwAI ADG COMPT{ zp ADG COMRYe @l 6% A& E 1 O
£1 Y ADG@a COMRET Hi o | &% GPIl Ox _ MOD ER J m¥WOWA

[V viftip Z@PWR and WRCG@ JRs | R %% i

GPlI OJo1v®” W X1
9.33. 1100 LEGp

YeA GPIOZ ®thA 32y &1 mi | &+ (GPIOx_MODER, GPIOx_OTYPER, GPIOx_OSPEEDR and
GPIOX_PUPDR) ' @ J* 8A I/OZF | &+ GPIOx MODERT | "OlOWAs 1 , ¢
T WOZ | &% GPIOXx OTYPER= GPIOX OSPEEDRi | O . 13¢0®aGA @3 ¥

| &% GPIOX_PUPDRT [ "Oi "I/i "lj "~ I/OGIAD

9.34. IIOAOL Epg

YeA GPIO® 2A 16y 7 &1 maEQQ| ér x 3> . 'QQl &+ ¢ GPIOx_IDR> GPIOx_ODRZ
| &4 GPIOx ODR3é&" <o X o T I N VRN é+ e GPIOX IDRZT E | é+ 77
36 /0% @ W' 8

9.35. I/OAOl Hs P

Ayl gyl év (GPIOX BSRR)T A 32yl éx 1! @N | QQ| &+ (GPIOx_ODR)®i%Yy D™ §
Jy=¢ey Jdylkyl érnygQl . | é+ e GPIOX_ODRZ Gib I

GPIOx_ODR®Ei%s y MZ GPIOx_BSRRb Ai ~ y x BS()andBR(i) y BS()J4 1' N GPIOx_ODR
MZy J 1§ BR(@)J 1! N GPIOx ODRMZ 4y |0

| €% GPIOX BSRRYy YHY OXj &¢| &+ GPIOx ODRMZ©YH b*' GPIOXx BSRRMs ya
HJO0>J 1HAI J 1"HAT ®Y X

AEr1 | 6+ GPIOXx BSRR ®w| &+ GPIOx ODR WMZ JE & &K &GAT 1 Xj h h| &+
GPIOx ODR%#y | &+ GPIOX ODRC) @~ i | &+ GPIOXx BSRRET ®& Y sDyHA
I nAA

E TAY HA GPIOX ODR@iH H=0 H AAXp A AHB’ YA T N~ Adanr
AY

9.36. GPIO HO'

| &+ GPIOXx_LCKR M 2z e’ Hz! @, J lIO®@ | &% 1 y 0 GPIOX MODER,
GPIOx_OTYPER, GPIOXx_OSPEEDR,GPIOx_PUPDR, GPIOx_AFRL
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Az e | Hz! @HA| &+ GPIOXx LCKR E | & WiBit16" 3  ©WH2 1 LCKR[7:0] &
6' @ h 1/0epg” JHZ Y a1l LCKR[7:0] 163'Yj wl Ep AvMEyi E - h(LOCK)
Y21 pi & MCUaav ®ye 1« NjT W @Y1A@ J GPIOX LCKR @Ay, Ji |
é v ¢ GPIOXx_MODER GPIOx_OTYPER GPIOx OSPEEDR GPIOx PUPDR GPIOx AFRLZ MZ
iy
LOCKH2zET{ 1 Ee 32y GPIOX LCKR| &+ 1 + W GPIOX_ LCKR § 16 J @k HCh
4 [7:0]y

937. 10t vy nA df _ + & A

A IIOGbBAl év !l @i Jer 1 i =/ WA 1AL QZzr oONeT 1 &7 [0&]
/1| é+ GPIOX AF! @p% A GPIOZ» O AT @ 1Tt %ZT %A /O OTA
M1t AF O3NMEET T Rveer b . T a@mh MRAR VOGEE T T R/

I @ "Op~ &k

AOITE BV AATT wm OETv AAdIILME0 B JawowAaald 101 Xh

939. IO o 1

EIVOA Jwmwm VY
A AT v Al
A AL: avw VA
A i7Ql &% GPI Ox _PURDRE /j £ ii 7>
A Np | /00 @QQp %A AHBH T 3QQl e
A M JQQ| &+ b e 1/
Analog inputoutput
Td'from on-chip
peripherals power < T
control and EXTI | |
N ! Input driver :
5 | |
2 | on : VCC.
& | | [ vce
Read ; | |
< 1 _D
) (7] IS ! : * }Protection
o ° I R I Onfoff | }
Q = | ‘ TTL Schmitt Trigger | diode
0 o | |
is) L c ] |
. o 7] - e e
Write = 2 ! . I e——o o |
R R Output driver |
i > @
] g) i | I/0 pad
= |
k3 E : o ! onoff |3 &
'a:g' = ! : Protection
R . =] | | )
eadwrite L =3 i | diode
= | |
P e | | =4
| | L
| | =
] |
g 92 MhAtaT o
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9.3.10. I/O 1
E IO+ £ J HX
A AT R ng
i A«CcwAy | &+ i O 0xq N-MOS a | &+ i B N & L7 "6 ( PMOS
o)
i o owAx | &+ i ®i® 67 N-MOS G | év i @i Né&q P-MOS
A AL A %9
A 17l &+ GPI Ox _PURDRE /j £ i i 7>
A Np | /00 @QQp %A AHEBH JVQRQ| é
A M RQQ| éw b e 1/
A M QQ| &+ ¢ o K wb
Analog inputoutput
N | Inputdriver |
To onchip peripherals _ Digital input : :
power control and EXTI™ I !
|
|
5 | |
o ! | Vool
Read o} . On | ! vce
< e < '
) ) I : :‘ oo }Protection
o = | TTL Schmitt Trigger | off |= T giode
N2 o gy ————— !
g e R |
Write 5 | Output driver \Velc :‘—_'_D
PR g | |
@ : : I/0 pad
= o |
3 T = 1| onoff |3 4
IS8 i = T
i m aa, | | ?j'efjlon
Readwrite =) Output control | lode
-« 0O i : =
) | : =
From onchip Alternate function output : Pushpull or I
peripheral I open-drain :
g, 9-3 4
9311.' vy nA A
E I/0Ov & dwe 11 T Hy
A pAdcdonA Ja AT w A
A qgJv @zN D AT n @ )
A AL A 37
A i7Ql &% GPI Ox _PURDRE /j £ ii 7>
A p%AAHBH v Qi . Xxp | /00 @QQ JVQRQ| é
A JVQQI éx H & | /A6
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Analog inputoutput
Nooutdiver T TTTTTOo 3
Digital input : Input driver |
Alternate function input < : :
! i
— ! |
[J] : |
S ! | vee.
] | On | VCC
Read ; | :
< = } _D_ L )
o = | : onoff Protection
i) 5 I TTL Schmitt Trigger | diode
1) a S |
> £ S — ,
. @ |
Write 2 ! Output driver VCa- e
—>
3 I | o) pad
- < ! I
3 g 5 | ' onoff
- © 32 |
) m 5 g : : Protection
Readwrite % o Output control diode
|
-~ O | =
|
. | =
From onchip Alternate function output : Pushpull or
peripheral | opendrain |
g 944 7 11 A
9.3.12.4°'H 1
E I/OV £ J RWO J Hy
A A" 7B
A 7T BAL: A 1 bR BAWOI /A0 @ 4 AL= A . 6 AJ wi0o
. U r .
A AiT1=1 7> T Be T h GPI Ox _ PUR®mR
A n JQQI é+ HRO WA 1 0
Analog inputoutput
Td'from onchip
peripherals power « jmmm
control and EXTI | |
! Input driver :
5 | |
A%} I off | VCC.
& | ! [ vce
Read p 1o | }
< = W\ |
%) g : : * onoff Protection
g = | TTL Schmitt Trigger | diode
X o ! I
> c L I
\ ol || 00 e
Write = 7 | . I e—o—oo— |
DS & Output driver |
» @
2 g i : /O pad
= |
ko) 8 | | 1
3 g L i onoff |3 &
.a;:‘ - | | Protection
. S | I i
Readwrite 2 1 | diode
-« » = ' [
o | | 2
! I
| |
|
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9.3.13.av LSEN /1| WRGPIO

ELSEIT w ege¢ygo@ 1 Z@EMd' QEA* WEGPIOT

ELSEI T € Ae¢ RCC CSR| &% A J LSEONC 1 T A MZEM E WO A

Eb J®T Av  H WA E @ OSCINGG OSC32_IN3 9/ H V1 @ OSC_OUT &
0SC32_OUuTH Kt ' @1 A* W GPIO

9.4.GPIOL E g
A® GPIO w| &+ | word half-word= byte” "HA
9.41. GPIO™ A4 4L Eg (GPIOx_MODER) (x=A, B, C)

3" 1 y o 0x00
t He o
0x0000 FFEF for GPIOA
GPIOB reset ©
1. Flash optil &WDHyG>»x0000 FFFF
2. Flash opti o SsWDHxEx0000 EFFF
GPIOC reset &
1. Fl asfti on JbSyWDe{ Hx0Ox 0000 OOOE

2. Flash opti 0SWDMKO6Xx0000 OO0OF

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

15[ 14| 13[ 12 11] 10] 9 8 7 6 5 4 3 2 1 0
MODE7[ | MODE6[ | MODE5[ | MODE4[ | MODE3[ | MODE2[ | MODE1[ | MODEO] |
RWI RW|RW|[RW|RW|[RW|RW|RW|RW|RW|RW|RW|RW]|]RW| RW| RW

Bit Name R/W Reset Value Function
31:16 30 - - -
16'hFFEF(PA y=1.0
(PA). T Py 1 ZEG3IOWA
16'hFFFF(PB, J SWD),
16'hEFFF(PB,” J SWD) 00 VWA
15:0 MODEy][1:0] RW , ; 0L 1 wA
16'h000E(PC, J SWD), o
10:¢ 7 1 | WA
16'h000F(PC,” J SWD) B} .
11: WOwWA (g ' 8)

9.42. GPIO™ A _ Myl Ep (GPIOx_OTYPER) (x = A, B, C)

3 1 y o 0x04

! 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| OT7, OT6/ OT5 OT4 OT3 OT2 OT1 OTO
- - - - - - - - RW| RW|RW| RW| RW| RW| RW| RW
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Bit Name R/W Reset Value Function
318 395 - - -
y=7..0
T Jl/O@ 13
7:0 OTy RW 8 1D 0:6 6 Gy'6)
1A «
9.43. GPIO™ A _ WL Ep (GPIOx_OSPEEDR) (x = A, B, C)
3" 1y o 0x08
' He o

0x0000 0000 for GPIOA
GPIOB reset ©
1. Fl ash opti SWDHyG»0000 0000
2. Flash opti 6 SWDNM{®x0000 3000
& 4 & x 0x0000 0000(for other ports)
GPIOC reset ©
1. Fl ash opti SWDHyG»0000 0003

2. Flash opti 6 SWDM{®x0000 0000

31 30 29 28 27 26 25 2 4 23 22 21 20 19 18 17 16
Res Res| Res| Res| Res| Res| Res| Res|] Res| Res| Res| Res|] Res| Res| Res| Res

15] 14| 13] 12 11] 10] 9 [ 8 7 ] 6 5 | 4 3 [ 2 1 ] o
OSPEED| OSPEED OSPEED OSPEED OSPEED OSPEED OSPEED OSPEED
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 39 - 5 -
y=7.0
L6hO(PA). T JI0FBE |y
16'hO(PB, J SWD), 00x H
15:0 OSPEEDy[1:0] Rw | 16'h3000(PB,” 4 SWD), 01 4
16'h3(PC, J SWD),
16'h0(PC,” J SWD) 10K )
11y W

9.4.4. GPIO™ A si “EL E g (GPIOx_PUPDR) (x = A, B, C)

3" 1y y o 0x0C
t He o
0x0000 0020(for port A)
GPIOB reset ©
i Flash opti GWDHYY®@x0000 0000
i Flash opti 6 SWDKN{®Ex0000 1000
GPIOC reset©
i Flash opti SWDHyX@x0000 0001

i Flash opti o SWDM{®x0000 0000

31 30 29 28 27 26 25 2 4 23 22 21 20 19 18 17 16
Re Res| Res| Res| Res| Res| Res|] Res|] Res| Res| Res| Res| Res| Res| Res| Re s
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15 | 13 ]

14 12] 112] 10] 9 | 8 7 | 6 5 | 4 3 | 2 1 ] o0
PUPD7[| PUPD6[ | PUPD5[ | PUPD4[ | PUPD3[ | PUPD2[|PUPD1[|PUPDO]
RW| RW|RW|IRW|RW|RW|RW|[RW|RW|[RW|RW|[RW|RW|RW| RW| RW

Bit Name R/W Reset Value Function
31:16 3D - - -
" y=7.0
16h20(PA), T JWO&Ei Maai
16'ho(PB, J SWD), 00: i il
. ) N
15:0 PUPDy[1:0] Rw | 16'h1000(PB,” J SWD), 0Li I
16'h1(PC, J SWD), 10' -
O
16'h0(PC,” J SWD)
11: 35
9.45. GPIO™ A d,’A'OL E g (GPIOx_IDR) (x = A, B, C)
3 r vy o 0x10
! e o 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 Dg I Dg I D4 1 D3 1 D2 1 D1 | DQ
- - - - - - - - R R R R R R R R
Bit Name R/W Reset Value Function
31:8 39 - 0 -
' y=7.0
70 IDy R ) E g1 . OwMZ /0 &G 6
9.46. GPIO™ A A"OL E g (GPIOx_ODR) (x = A, B, C)
3 1 yo 0x14
t He o 0x0000 0000
31 30 29 28 27 2 6 25 2 4 23 22 21 20 19 18 17 16
R e Res|Res|Res|Res|Res|Res|Res|Res|Res|Res|Res|Res|Res|Res|Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res|Res|Res|Res|Res|Res|Res| OD7/, OD6| OD5 OD4 OD3] OD2 OD1 ODO
- RW| RW| RW| RW| RW| RW| RW| RW
Bit Name R/W Reset Value Function
31:8 3D - - -
y=7.0
7! [
7:0 ODy RW 86ho0 " X £t GPIOX_ BSRR A& GPIOX BRR| &+ .
(x=A,B,C)l | @MRs @ ODR TN Dy
] |

947. GPIO™ A H

3 1 vyo 0x18
! He o 0x0000 0000

A1 HL E B (GPIOX_BSRR) (x = A, B, C)
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Rs | Rs | Rs | Rs | Rs | Rs | Rs | Rs | BR7/ BR6/ BR5 BR4 BR3 BR2 BR1 BRO
- w w W W w w W W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Rs | Rs | Rs | Rs | Rs | Rs | Rs | Res | BS7/ BS6/ BS5 BS4BS3 BS2BS1 BSO
- w w W W w w W W

Bit Name R/W Reset Value Function
31:24 39 - 0 -
y=7.0
2 LA T G T < I 0]
23:16 BRy W 86ho |0:MZ@IODyyj P &o

1: | MZz©E0ODyy
Fxb®aH J BSy> BRyWMZy1 BSyy A7

15:8 39 - - -
y=7.0
TV .1 1+ 61T o

0:MZ ®EiODyyj p&e
1. J MZ @iODyy

7:0 BSy w 86h0

9.48. GPIO" A 1 FHLEg (GPIOX_LCKR) (x=A, B, C)

E'E *_ @ 2° J~ bitlée LCKKZ H1 | éw 31 hv1&yg@i J bitf7.0p2 h GPIOY
A ) p hol JVHAQ 1 j T w LCKR[7:0] EM Z©@MA"E - LOCKZ a1 gi K\
Aeyg NjT W ovAEYyDE J

Fx-=e Hzrr = GPIOXLCKR| é# p hHzakkEQE @ 'E

Y%A hy, dJ Mzh@ J| éwei =83 11| 8én(

3 1 yo oxiC

¢ 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 LCKK
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 LCK7 | LCK6 | LCK5 | LCK4 | LCK3 | LCK2 | LCK1 | LCKO
RW RW RW RW RW RW RW RW

Bit Name R/W Reset Value Function
31:17 39 - - -

y' H . 1 EEf{ T2t Mo
0:v & H'owq
L1 H nqt i Kvdey
GPIOX_LCKR]| & h
@i VHZ2 x " 1> 0> 1> 0> 1,po

16 LCKK RW 0 i
A 1T XILH! @, T #q
FxpHA @ JH2T 1) { @w LCK[7:0
6 Hz @iy M haB xg MA
Aoy M § K Hz e 01 LCKKYy T
t 1,1 MCUd yaav Qe g
15:8 39 - - -
7:0 LCKy RW 86h0 |y=7.0
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Bit

Name

R/W

Reset Value

Function

PUI |
0:j
1. hv&

h 9 & o

4

"1 HET p LCKKy W OH™ 3

9.4.9. GPIO! v n AL E g (GPIOX_AFRL) (x = A, B, C)

3 1 y o 0x20
t e o 0x0000 0000

31

30

[29] 28

27

26 25] 24

23

22] 21]

20

19

18 [17] 16

Res

AFSEL7][ 2:

Res

AFSEL6[2:0

Res

AFSEL5[2:0

Res

AFSELA4[ 2: (

RW

RW RW

RW | RW| RW

RW| RW

RW

RW [ RW| RW

15

14

13 12

11

10 9 8

6 5

4

2 1 0

Re s

AFBL3[2:0

Re s

AFSEL2[2:0

Re s

AFSEL1[2: 0

Re s

AFSELOJ[ 2: (

RW

| RW] RW

RW]RW]|] RW

RW[ RW]

RW

RW [RW[RW

Bit

Name

R/W

Reset Value

Function

31

39

30:28

AFSEL7[2:0]

RW

T |
AFSEL7

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

Py
O:

Ju g i

I/0

27

26:24

AFSEL6[2:0]

RW

T |
AFSELG6

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

Py

Ju g i

I/0

23

22:20

AFSEL5[2:0]

RW

T |
AFSEL5

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

Jug i

/0

19

39

18:16

AFSEL4[2:0]

RwW

T |
AFSEL4

000:AFO0
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6

Py

Jug i

/O
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Bit

Name

RIW

Reset Value

Function

111:AF7

15

14:12

AFSEL3[2:0]

RW

T |
AFSEL3

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

Py Juwzr i
O:

I/0

11

39

10:8

AFSEL2[2:0]

RW

T |
AFSEL2
000:AFO
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Ry Jdewqri

I/0

39

6:4

AFSEL1[2:0]

RW

T |
AFSEL1
000:AFO
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Ry Jewgr i

I/0

39

2:0

AFSELO[2:0]

RW

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

Ry Jewgr i

I/0

9.4.10. GPIO~™ A Ht HL Ep (GPIOx_BRR) (x = A, B, C)

3 1y o 0x28
t He o 0x0000 0000

31

30

2

9 28 27

26

25

24

23

22

21

20 19

18

17

16

Res

Res

Res| Res | Res

Res

Res

Res

Res

Res

Res

Res | Res

Res

Res

Res

15

14

1

8 2 11

10

Re s

Re s

Res | Res|Res

Re s

Re s

Re s

BR7

BR6

BR5

BR4| BR3

BR2

BR1

BRO

Bit

Name

R/W

Reset Value

Function

31:8

39

7:0

BRy

y=7.0
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Bit Name R/W Reset Value Function
Py 1' "1 .1 +6FTo0
0:MZ @ ODyyj pé&e

1: ] MZ©EOoDyy
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10. N A

Yano . Al éwo

> > > >

10.1.1. SYSCFG

10

v

WS

5 (SYSCFG)

©ooE X

Al aaj £ pe P @iindElRCuEw0O.. L /E

Tn i GPlI@®v aA
1Tn s 6=z &
¥4 ALEG§

I mg2 N ADns b&é U

AL Ep 1(SYSCFG_CFGR1)

| v 1 AeQusi e lOIT @vy J
@byt A Jé&Ur g x 0x0000 0000 085 4 byt O THEFNT mi X & T
BOOT O p¢yo1 PRy-AE? boot¥A . @O
3" 1 vy o 0x00
t He o 0x0000 000x(xT h  boot¥®A J "OGwidé Y+ wA)
31 [ 30 [ 29 [ 28 [ 27 | 26 [ 25 | 24 [ 23 [ 22 | 21 [ 20 19 18 17 16
R I2C_PB6| 12C_PB{ 12C_PB3| I2C_PA2
es ETI C ElI ETIC ET I C
- RW RW RW RW
15 [ 14 [ 13 [ 12 J 11 J10 | 9 [ 8 [ 7 [ 6 5 4 3 2 1 0
COMPI_OC-
Res RCEOFM_PCZL—RO( RETFMElLR TIM1_IC1_SRC MEM_MODE][ 1:
RW RW RW RW
Bit Name R/W Reset Value Function
31:20 39 - - -
i PB6GIPLCWO. L&
19 12C_PB6_EIIC RW 0 Ox WO« Lr
1x wo. L&
i PB4@ilrCWO. L&
18 12C_PB4_EIIC RwW 0 Ox WO~ Lr
1x wo. L&
i PB3@il,CWO. L&
17 12C_PB3_EIIC RW 0 Ox WO« Ln
1x wo . L&t
i PA2@E I2CWO .- L A&l
16 12C_PA2_EIIC RW 0 Ox WO« Lr
1x wo . L A&t
15:6 39 - - -
1: COMP2 . Aw TIMlocrefchr <
5 COMP2_OCREF_CLR TIM1 RW 0 o
0:COMP2 | j A TIM1ocrefchr <
1: COMP1 . Aw TIMlocrefchr =
4 COMPI_OCREF_CLR TIM1 RW 0 o
0:COMP1 | j Aw TIM1locrefclr <
3.2 TIM1_IC1_SRC RW 0 TIM1CH1 R ¢ :
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Bit Name R/W Reset Value Function

00,11: TIM1 CH1 10
01: COMP1
10: COMP2

néim 'Oy

140 11 HGi

1:0 MEM_MODE[1:0] RW - H Th h *xowA

11x SRAMi p 0x0000 0000

& Uw i
0x0000 0000s x @1 m pt yoai R
16

X0x Main flash, T mp 0x0000 0000

01x Systemflash, 1T mp 0x0000 0000

10.1.2. SYSCFG /1L E§ 2 (SYSCFG_CFGR2)

3 1 vy o0x18
t He o 0x0000 0000
31 [ 30 [ 29 [ 28 [ 27 ] 26 [ 25 [24 [23 2221 | 20 | 19 [ 18 [ 17 ] 16
Res
15714 [13J12 212 ] 10 | 9 8 [ 7] 65 4 3 2 [ 1 0
Res ETR_SRC_TI Res COMP2_B | COMP1_BRK Res LOCKUP
M1 RK_TIM1 _TIM1 _LOCK
- RW - RW RW - RW
Bit Name R/W | Reset Value Function
31:11 39 - - -
TIMERLETR 3¢ O
20b 0 0 : | C¢ET GPIO
. ETR_SRC N "
10:9 _TIM1[L:0] RW 26h 0 26 b OETR| ¢z COMP1
26 b 1IEGRT ¢:z COMP2
26 b 1IETR[ ¢i’z ADC
85 39 - - -
COMP2 A 1% TIMx break /&l
4 COM.IF_]?V'—:LBRK RW 0 0x COMP2 i Aw TIM1 break <
B 1x COMP2 . Aw TIM1break 3,
COMP1A % TIMx break /&l
3 COMPLBRE_ | Rw 0 Ox COMPL . j Aw TIMLbreak =
1x COMP1 A w TIM1 break ?
2:1 39 - - -
Cortex-M0+ LOCKUP y @i/ET y
PR T | E' @A = h Cortex-MO+
0 - RW 0 LOCKUP(HardFault)y . A TIML9 2
0x Cortex-M0O+9i LOCKUP i /b TIM1 8% i
1x Cortex-MO+@i LOCKUP b TIM1 983 RV
10.1.3. GPIO | & A o GPIO_ENSB
3" 1y ooxiC
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 PC_ENS
- RW | RW
15 | 14 ] 13 [ 12 J1aJ o] 9] 8 ] 76 ] 5 T 4 1 3 J 21110
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PB_ENS PA_ENS
RWIRW] RW [RWIRW|RW|RW[RW[RW]RW] RW | RW [ RW [RW |[RW ] RW
Bit Name R/W Reset Value Function

31x 18 39 - - -

3¢« Llw A1 J 11O
17x 16 PC_ENS|x] RW 2 @h Oxj koge < Ln

Ixkogt « Lw

3¢« Llw A1 J 11O
15x 8 PB_ENS[x] RW 8 @h Oxj koge < Ln

Ixkogt « Lw

3¢« Llw A1 J 11O
7x 0 PA_ENS[X] RW 86h Oxj kogé « Ln

Ixkogt « Lw
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5 (NVIC)

11. A Hu ° T
11.1. S° = AHO'
1111, w9

A 1A' R wa A

A 4AA" AY@EUX1e2g A AUXAT

€] YU 6A CP Usia A

A Ha @®@aW=aAln
A 1 &1ni’
A vri | én BN
NVIC= CPUI £T J Tom AéHa aAAlnso’  AA® @/ naw' { YO CPUERA
Wi Ada A NVIC 1 n
11.1.2. 4 4 a SysTickB|] ~ e L Ep
v > 8 w 60001 SysTick H Jw 6 MHze @? fuow/82 1 A, ~ 1ms@v G H 9
11.1.3. A’'HU Aw=
1114 ADb
g1 Yyx N oy xNMy a Q Iy
- - - - 30 0x0000_0000
- 3 | dh uy Uy 0x0000_0004
'R AA
- -2 dh NMI_Handler RCCH G=via (CSS) i 0x0000_0008
NMI b
- 1 | dh HardFault_Handler | A®1 3 @ & 0x0000_000C
- 3 I p| SvCall SWI Yy 4 'ONn 71 0x0000_002C
- 5 Loy PendsV LY @i 4 on 0x0000_0038
- 6 I p| SysTick VA R Hw 0x0000_003C
0 7 - 30 30 0x0000_0040
1 8 - 30 30 0x0000_0044
2 9 - 30 30 0x0000_0048
3 0 |' U Flash Flash=up A A 0x0000_004C
4 11 I p| RCC RCC=p A A 0x0000_0050
5 12 ! pl EXTIO 1 EXTI1 [1:0] A A 0x0000_0054
6 13 |1 U EXTI2_3 EXTI4 [3:2]A A 0x0000_0058
7 14 ! pl EXTI4 7 EXTIA [7:4] A A 0x0000_005C
8 15 | - 39 30 0x0000_0060
9 16 - 35 3D 0x0000_0064
10 17 |- 309 39 0x0000_0068
11 18 | - 30 30 0x0000_006C
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g1 Yyx N | 4xNMy a Q Iy
12 19 rol ADC_COMP AE)C > COMPa A (COMPEIEXT 0x0000_0070
17 17> 18)
13 20 [ 4 TULBRUPTRG I imiAA ~ A A= 344 0x0000_0074
14 21 rol ;IMl_CC TIML'Q /% A A 0x0000_0078
15 22 - 30 30 0x0000_007C
16 23 - 30 39 0x0000_0080
17 24 Lo LPTIM1 LPTIMA A 0x0000_0084
18 25 - 30 39 0x0000_0088
19 26 rol TIM14 TIM14p A A 0x0000_008C
20 27 - 30 39 0x0000_0090
21 28 - 30 39 0x0000_0094
22 29 - 30 39 0x0000_0098
23 30 | U 12C1 2C1=p A A 0x0000_009C
24 31 - 30 39 0x0000_00A0
25 32 rol SPI1 SPILp A A 0x0000_00A4
26 33 - 30 39 0x0000_00A8
27 34 ro USART1 USARTLp A A 0x0000_00AC
28 35 |- 30 39 0x0000_00B0
29 36 - 30 39 0x0000_00B4
30 37 - 30 39 0x0000_00B8
31 38 - 30 39 0x0000_00BC
11.2. v AH/ TO g (EXTI)

EF AA>" T1i &+ configurableg ! A ¢= directe "1 1C V(line 1TN° CPU-=

Mo 1T 0 X |0 a3N ¥

A AA 01 f1 CPUZEIRQ

A1 01 f1 CPW 1 e RXEY

A o o1 N1 &61ni We

EXTl, 6 vk stopwhA, 1 AA 09" 17T 0O @p* W WA &

EXTIEL 1 nNA 11 A configurable/direct” T ue 10 A configurable’ T 3= 1A direct’ T

¢

11.2.1. EXTIm 9

A Ml @ GPI ©Yiwes COMP/ LRTRMT g
A Configgtagkle | @Gy "6y o f1 1 @
i @ Arei "N U
i AAY %0y
i " YaAA=>" Tf1 R ¥
i 1 A
A Dirgtfietv®daAA H%O>aAY "Toy@En
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i dhoE "~ A
i p EXT¥We =®AAY §
i " YaAA=" Tf1 R ¥
i n 1 A

A I d# O

11.2.2. EXTI* §

exti
IAHB interface -
holk Registers
b > RCC
v wkup_stop
PAX
GPI PBx EXT "
PCx MUX > PWR
Events| Event
Software Config tri g d i
oftware Config triggers Trigger Masking
Detect Cpu_rxev AXEV
Wakeup _ >
Peri Interrupt| Interrupt CPU
Masking IRQ31L0]
ext] int_comb
\A
Interrupts cpu_irg[31:0]
Int_ctrl
g 1UEXTIg,
11.2.3. EXTIH 1" T a configurable 1 y
4 EXTIL.SWIER| é#1 1! @ Ao I
OMZ| éH Ji "~adai - A d G

ax~ A configurable 4 3° T1. 11 Q Js 4

2
configurable4 3' 1 J3N1 f41 MZo ' T1&aaA3N
CPUGHT AAR | &%>" TR | &% "A®N CPUG® TYay Vo | CPUG 33N

rxev

v

Configurabled 3 1T ®yx @AY 9] &1 mCPUHE Y | é% E ®QE CPUA AR |
He EXTLIMRE Jw R HéhlJly Y% A configurabled 3° T hMZ CPU® AA3ZNe®
Phet a A CPUv AA3NZ Configurablet1 3° TAA CPU EXTI.PR| e+ 1

FXEAATY | &% e EXTILPRC ® bit3'YOOHe " | Tt M1 j 1 JHI &dwA
11.24. EXTI20Muy" T doy
Direct1 3° T hp EXTIwesr 1 AAIL Xhfi1 o V4> CPUSB T3N CPUp/ n Y13

A TFAERAHL T | v weBAATOHY
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11.2.5. EXTI "Hp
GPIO 1 @i AA 1~ 8AY AA/ T iy
EX1l1bits EX11bits
PAOIZI—>W PALI:I—PW
PB1 > EXD_, PR > EX1_,
P(DI:I—>J PCLI:I—PJ
Ex11bits EXIlbits
PR[F——> PRF——>
EXT2 EXT3
PR[—— > PBF—>
EXTT)its Ex751bits
PAC——> PAC——>
EX™ EXTS
PBI}———> PEF——>
EX71bits EXTllbits
P F—> PN F———>
EXT6 EXTI
PBFH——> P >
g 12v AA/ T GPI D
Adline i gkbi A7 X
1PREXTA i
EXTW vk MMy
Li 0-& GPI O ' A
Li né6 8 39 -
Line 1 COMP 1 ' 4
Line 1 COMP 2 ' A
Line 1 39 -
Line 2 39 -
Line 2 39 -
Line 2 39 -
Line 2 39 -
Line 2 39 -
Line 2 39 -
Line 2 39 -
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EXTW vk MMy
Line 2 35 -
Line 2 39 -
Line 2 LPTI M 113
11.3. EXTIL E g
v W &+ ! @t word(32y ) half-worde 16§ { = bytes 84
11.31.s ' % r "HL Eg (EXTI_RTSR)
3 1 y o 0x00
Y He g 0x0000 0000
K Y 9 M configurable’ 1 @ e+ i gy
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res | RT18 | RT17 Res
- - - - - - - - - - - - - RW RW -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res | Res | RT7 | RT6 | RT5 | RT4 | RT3 RT2 RT1 RTO
- - - - - - - - RW | RW [ RW | RW | RW | RW RW RW
Bit Name R/W | Reset Value Function
31:19 39 - - -
Configurable1 3 EXTIlinel8i "~ A U
18 RT18 RW 0 ox B
1x Al
Configurable41 3 EXTIlinel7i "~ A U
17 RT17 RW 0 ox B
1x Al
16:8 39 - - -
Configurable41 3 EXTIline7i "~ A J
7 RT7 RW 0 ox B
1x Al
Configurable41 3 EXTIline6i "~ A J
6 RT6 RW 0 ox B
1x Al
Configurable41 3 EXTIline5i "~ A
5 RT5 RW 0 ox B
1x Al
Configurable41 3 EXTllinedi "~ A
4 RT4 RW 0 ox" B
1x Al
Configurable4 3 EXTIline3i "~ A
3 RT3 RW 0 ox B
1x Al
Configurable41 3 EXTIline2i "~ A
2 RT2 RW 0 ox~ B
1x Al
1 RT1 RW 0 Configurable4 3 EXTIlineli "~ A
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Bit Name R/W | Reset Value Function
ox" B
1x A&l
Configurable1 3 EXTIline0i "~ A
0 RTO RW 0 ox" B
1x A&l
Configurable 31 ~ AGhi p P i jifri1 o, b p  EXTILRTSRI| é+ Q 1
ConfigurableA A 3, N™ i " -1 WGEY yj Jy
pa A it @aH Ji "1 ~1p W i1 b - hfi1 AT T
11.32.i % r "HL Eg (EXTL_FTSR)
3 1 vy o 0x04
! He g 0x0000 0000
K Y 9 M configurable’ 1 @ 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 FT18 | FT17 Res
- - - - - - - - - - - RW RW | RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res FT7 FT6 FT5 FT4 FT3 FT2 FT1 FTO
- - - - - - - - RW | RW | RW [ RW [ RW | RW RW | RW
Bit Name R/W | Reset Value Function
31x 19 39 - - -
Configurable1 3 EXTllinel8i ~ A
18 FT18 RW 0 ox B
1x Al
Configurable1 3 EXTllinel7i ~ A
17 FT17 RW 0 ox B
1x Al
16x 8 30 - - -
Configurable41 3 EXTlline7i ~ A
7 FT7 RW 0 ox B
1x A&t
Configurable1 3 EXTlline67 ~ A
6 FT6 RW 0 ox B
1x A&t
Configurable41 3 EXTlline57 ~ A
5 FT5 RW 0 ox B
1x A&t
Configurable1 3 EXTllinedi ~ A
4 FT4 RW 0 ox B
1x A&t
Configurable41 3 EXTlIline37 ~ A
3 FT3 RW 0 ox B
1x A&t
) FTo RW 0 ConigurabIe1 3 EXTlline2i ~ A U
ox B

91/279



PY32L020v° v a & q

Bit Name R/W | Reset Value Function
1x A&t
Configurable1 3 EXTllineli ~ A
1 FT1 RW ox" B
1x A&t
Configurable1 3 EXTIlineO7T ~ A
0 FTO RW 0 ox B
1x A&t
Configurablelinei - AGH p P Linei jTf1 02, b'p  EXTLFTSRI &% Q 1 config-
urable line, X~ -1 RGEPendingyj JHy
pa Alnei ' @aH Ji "1 ~1p U T1HY ~ hfil AT
11.33. TAH TL E 6 (EXTI_SWIER)
3" 1y o 0x08
! He ag 0x0000 0000
K Y 9 M configurable’ 1 @ é+ iy
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res | Res Res Res Res Res Res | SW18 | SW17 | Res
- - - - - - - - - - - - - RW RW -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res | Res | SW7 | SW6 | SW5 | SW4 | SW3 | Sw2 SW1 | SW0
- - - - - - - - RW [ RW [ RW | RW | RW | RW RW [ RW
Bit Name R/W | Reset Value Function
31x 19 39 - - -
Configurable4 3 EXTllinel8 T1i "~ A J
Ox = weé e
18 SWI18 RW 0 ) Y -
Ixfs1i "= A" T1L afi1AA
R B t 0e, 1] ctaa J46e 1] T
Configurable41 3 EXTllinel7 T1i "~ A J
Ox =Qée
17 SWi17 RW 0 . . o
IxF1i "= A T1L afi1AA
H'. Ts I t 0.
16x 8 39 - - -
Configurable41 3 EXTIline7 T1i "+~ A
Ox = @ée
7 SWI7 RwW 0 . . o
IxF1i "= A T1L afi1AA
R B v oe, 1| ctaa J16e 1| 4
Configurable41 3 EXTIline6 T1i "+~ A
Ox =@ée
6 SWI6 RW 0 . " .
Ixfs1i "= A" TUL afi1AA
R t e, 1] ccaa J46e 1| 4
Configurable4 3 EXTIline5 T1i "+~ A
Ox = @ée
5 SWI5 RW 0 . " .
Ixfs1i "= A" TUL afi1AA
R B v oe, 7] ctaa J6e 1| 4
4 SWi4 RW 0 Configurable1 3 EXTlline4 Ti "~ A
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Bit Name R/W | Reset Value Function
Ox = @ée
Ixf1i "~ A" T1 Gfi1AA
CRE o I v 0e. 1] ccaa J46e 1] T
Configurable1 3 EXTIline3 T1i "~ A U
Ox = e e
3 SWI3 RW 0 . " .
IxfF1 i "= A T1 OafFilAA
g 11 v oe. 1] ecaa J6e 1| T
Configurable1 3 EXTlline2 1i "~ A J
Ox =@ée
2 SWI2 RW 0 " o
IxfF1 i "= A T1 afilAA
TR B v 0, T ecaa J6e T ¢
Configurable1 3 EXTllinel T1i "~ A J
Ox =@ée
1 SWi1 RW 0 . . .
IxfF1 i "= AT TL Qafi1AA
g 11 v oe. T oecaa Ju6e 1| T
Configurable41 3 EXTlline0 1i "~ A
Ox = @ée
0 SWIO RW 0 . " .
IxfF1i "= A" TL OafFi1AA
gt 1 v 0e. 1] ccaa Jée 1| T
11.3.4.1 L E g (EXTL_PR)
3" 1 y o 0x0C
{ He o 0x0000 0000
K Y 9 M configurable’ 1 @ e+ i y
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 18 17 16
Res PR18 PR17 Res
- RC W1 | RC W1 -
1514131212 [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
31x 19 39 S - -
Configurable 1 3 EXTIline18 1Y %0 TAO T
FA40 "N - AT THI 4 1
18 PR18 RC W1 0 T vy 1 I
ox " f1° 1T O0UY
Ixed i "~ -1 T AT OU
Configurable 1 3 EXTIlinel7’ 1Y %0 TAO T
F10 "N =~ A’ T HI 4 1
17 PR17 RC W1 0 ! vy 1 I
Ox " f41° T O0UW
Ixed i "N -/ T AT OU
16x 8 39 - - -
Configurable 1 3 EXTIline7’ 1Y %0 T&O TF
1i"-h = A" THI J 1
7 PR7 RC_W1 0 1 v44 ! I
Ox " fF1° 1T 00U
Ixed i "N -/ T AT OU
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Bit Name R/W Reset Value Function
Configurable1 3 EXTIline6’ 1Y %0 Taa TF
10" ~ A" THI y 1
6 PR6 RC_W1 0 1 vy ! !
Ox " f1° 1T o0V
Ixst i "~fi =1 T AT O0UY
Configurable1 3 EXTIline5' T°Y %0 TGO TF
10" ~ A" THI y 1
5 PR5 RC_W1 0 1 vy ! I
ox " f1° 1T O0UY
Ixfd1 i "~ =/ 1T AT 00U
Configurable1 3 EXTlline4’ 1Y %0 Tda TF
11" = A" THI A "1
4 PR4 RC_W1 0 1 gy T I
Ox " f1° 1T OV
Ixst i "~fi =1 T AT O0Y
Configurable1 3 EXTlline3’ 1Y %0 Tha TF
1i"h -~ A" THI 4 1
3 PR3 RC_W1 0 1 i 3 I
ox " f1°" 1T O0UY
Ixsd i "~fi =1 T AT O0UY
Configurable 1 3 EXTIline2' 1Y %0 TGO TF
1i"-h = A’ THI J 1
2 PR2 RC_W1 0 \ -y T I
ox " f4°" 1T O0UY
IxfF4 i "~fi 1 T AT OV
Configurable 1 3 EXTllinel’ 1Y %0 TAaG TF
11" -~ A" THI y 1
1 PR1 RC W1 0 1 vy ! I
ox " f1°' 1T Oy
Ixfel i "~fi =1 T AT O0UY
Configurable1 3 EXTIline0’ 1Y %0 TGO TF
1i " ~ A’ T HI J 1
0 PRO RC_W1 0 1 vy ! I
ox " f1° 1T O0UY
Ixed i "~ -1 T AT OU
11.35.9  A'H "HL E g 1 (EXTI_EXTICRL)
3" 1 vy o 0x60
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 EXTI3 | Res | Res | Res | Res | Res | Res Res EXTI2
- - - - - - - RW - - - - - - |- RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res EXTI1[1:0] Res | Res | Res | Res | Res | Res EXTI0[1:0]
- - - - - - RW | RW - - - - - - RW | RW
Bit Name R/W Reset Value Function
31:25 395 - - 35
EXTI3MZ GPIO O
24 EXTI3 RwW 0 0: PA[3] pin
1: PB[3] pin
23:17 395 - - 35
EXTI2MZ GPIO O
16 EXTI2 RW 0 0: PA[2] pin
1: PB[2] pin
15:10 3D - - 35
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EXTILMZ GPIO 'O
206 @0: PA[1] pin
9:8 EXTI1[1:0] RwW 20 O 2 @b PB[1] pin
26 b1QrpinPC
20b B0
7:2 39 - - 30D
EXTIOMZ GPIO O
206 @0: PA[Q] pin
1.0 EXTIO[1:0] RwW 2 @h 2 @b: PB[O] pin
26 b 1dQ]pinP C
20bE0D:
11.3.6.v A'H "HL Eg 2 (EXTI_EXTICR2)
3" 1 v 0 0x64
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 | EXTI7 Res Res Res Res Res Res Res EXTI6
- - - - - - - RW - - - - - - - RW
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
Res | Res | Res Res Res Res RW EXTI5 Res Res Res Res Res Res Res EXTI4
- - - - - - - RW - - - - - - - RW
Bit Name R/W Reset Value Function
31:25 39 - - 3D
EXTI7MZ GPIO O
24 EXTI7 RW 0 0: PA[7] pin
1: PB[7] pin
23:17 39 - - 30
EXTIEMZ GPIO O
16 EXTI6 RW 0 0: PA[6] pin
1: PB[6] pin
15:9 3D - - 30
EXTISMZ GPIO O
8 EXTI5 RW 0 0: PA[5] pin
1: PB[5] pin
7:1 39 - - 30
EXTI4AMZ GPIO O
0 EXTI4 RwW 0 0: PA[4] pin
11: PBJ[4] pin
11.3.7.A'Hr = L Ep o EXTL_IMRB
3 1 vy 0 0x80
! e o 0x2000 0000
|—Y x Direct1 3 lineia A mask bit % 11 0 bl liney configurable line % mask y 1 w 01
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 | Res
- - RW - - - - - - - - - - RW | RW -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res | Res | IM7 | IM6 | IM5 IM4 IM3 IM2 IM1 IMO
- - - - - - - RW | RW | RW RW RW RW RW RW
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Bit Name R/W Reset Value Function
31:30 30 - - -
EXTIline29A wa Ay CPUR
29 IM29 RW 1 oxaAg R
IxaAg 'R
28:19 30 - - -
EXTllinel8Awma Ay CPUR i
18 IM18 RW 0 oxaAg R
IxAAg 'R
EXTllinel7Awa Ay CPUR i
17 IM17 RW 0 oxAAg R
IxAAg 'R
16:8 39 - - -
EXTlline7Awma Ay  CPUR
7 IM7 RW 0 oxAA, R
IXAAg 'R
EXTlline6Awma Ay CPUR
6 IM6 RW 0 oxAA, R
IxaAg, 'R
EXTlline5Ama Ay CPUR
5 IM5 RW 0 oxAAg R
IxXAAg 'R
EXTllinedAwma Ay CPUR
4 IM4 RW 0 oxAA, R
IxAAg 'R
EXTlIline3Awa Ay CPUR
3 IM3 RW 0 oxAAg R
IXAAg 'R
EXTlline2Awma Ay CPUR
2 IM2 RW 0 oxAAg R
IXAAg 'R
EXTllinelAwa Ay CPUR
1 IM1 RW 0 oxAAg R
IXAAg 'R
EXTllineOAwa Ay CPUR
0 IMO RW 0 oxahA, R
IXAAg 'R
11.3.8." Tr L Ep (EXTI_EMR)
3 1 v o 0x84
! He o 0x0000 0000
31 30 29 28 27 26 25 | 24 | 23 | 22 | 21 | 20 [ 19 18 17 16
Res Res EM29 Res Res Res Res Res Res Res Res Res Res | EM18 | EM17 | Res
- - RW - - - - - - - - - - RW RW -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res | EM7 | EM6 | EM5 | EM4 | EM3 EM2 EM1 EMO
- - - - - - - - RW RW RW RW RW RW RW RW
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Bit Name R/W Reset Value Function
31:30 39 - - -
EXTIline29A w 7, CPUR i’
29 EM29 RW 0 0x' To R
X' Te 'R
28:19 39 - - -
EXTllinel8Aw T, CPUR i’
18 EM18 RW 0 Ox' Te R
Ix' Te 'R
EXTllinel7Aw T, CPUR i’
17 EM17 RW 0 0x' Te R
Ix' Te 'R
16:8 30 - - -
EXTIline7A® To CPUR i’
7 EM7 RW 0 0x' Teo R
X' Te 'R
EXTIline6AmW T CPUR i’
6 EM6 RW 0 Ox' To R
X' Te R
EXTIline5A® To CPUR i
5 EM5 RW 0 0x' To R
X' Te 'R
EXTIlinedAw T, CPUR i
4 EM4 RW 0 0x' Teo R
Ix' Te 'R
EXTIine8A® T, CPUR i
3 EM3 RW 0 Ox' To R
Ix' Te 'R
EXTIline2A® T, CPUR i
2 EM2 RW 0 0x' To R
Ix' Te 'R
EXTllinelAw T, CPUR i’
1 EM1 RW 0 0x' To R
Ix' Te 'R
EXTllineOAW T, CPUR i’
0 EMO RW 0 Ox' Te R
Ix' Te 'R
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12. 8, wM] (CRC)

12.1. 1 K
i Q1 67 A1 CRC VbDf @32y QQi f1 A CRCJ'
12.2. CRCmw 9

A £ CR@B2Q@° 1" Ax0x4Cl1DB7Y
X32+X26+X23+X22+X16+X12_|.Xll+X10+X8+X7+X5+X4+X2+X+1

A THY3 3y QQ =

A DA /. 32Q0>J" . HI Al éHn
A r@E8yl éne!l T ARHE UL

A VH x324QQ4A AHEH

12.3. CRCn A4%Y

12.3.1. CRC" f{
< 32-bit AHB bus >
NS
{}SZ—bit(read access
crc_hclk

—> Data registefOutput)

i

CRC computation

Ul

Data registefinput)

32-bit(write accesp

g, 121CRC VD f1 g
CRC VDF9 & 1A 324Q0Ql &+ ¥

A M | én HAHI A vl érv1 !l @ CRC \ &IA QQ

A M | én "HAHI +i K CRC \ Gd"

Yo K AVQRQI év 1 T VJ'T KCRC VJ'>A N J'@AT (MQA 324 E
Vi aji E s V)

ECRC*p VH ~'HAh Bt~  CRC \VJ

CRC
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() 41

@ H

€+ CRC_CR©IRESETHT A1 CRC _DR w OXFFFF FFFF "HAj go| é
H CRC_IDR E@BIJF'QTQ
12.4. CRCL E p
12.4.1. AOL E g (CRC_DR)
3" 1 v o 0x00
! He o OxFFFF FFFF
31 [30 [29 [28 [27 [26 [25 [24 [23 [22 J21 J20 [19 18 17 16
DR[31:16]
RW
15 [14 J13 [12 [11 J10 TJo9 [ 8 [ 7 [ 6 [5 [ 4 [3 [2 [1 [0
DR[15:0]
RW
Bit Name R/W Reset Value Function
QQ| é -
31:.0 DR RW 320hFFFFFFHE JAQQHI Am | &% E Hi 3
e CRC \ J°
12.4.2. ¢+, AOL E g (CRC_IDR)
3" 1 vy o 0x04
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 TJo
Res Res Res Res Res Res Res Res IDR[7:0]
- - - | RW
Bit Name R/W Reset Value Function
31:8 3D - - -
T 8y QQl e
7:0 IDR[7:0] RW 80hO0 Pyt A AE @®RHe Il €% j h
CRC CR| &+ @IRESETH ¢ 4
12.43.0° L E g (CRC_CR)
3" 1 vy o 0x08
! 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 Res Res Res Res Res Res Res RESET
- - - - - - - - - - - - - - - W
Bit Name R/W Reset Value Function
311 39 - - -
L Jyur 1 ¢y CRC Vb Ef
0 RESET wW 0 T4y Y f Y
gt 1s 0|
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13. + H/Ad ©O(ADC)

13.1. 1K
AUV ® 1A 12y BiSAR-ADC  We wr HY 10A Q 1 Y U 8AV s 2A v
ara! "OAng™ 28 Veersure 1.5V 2.048V 25V & Vced ¢
1 Y O X Ts.vinl VREFINT
R W OWwA!' @ hwpok Q A Q A QWA QJ  élpt ™M dalt ™
16y "QQl &+ A
wWo~ ip Zrsdie d2a | 1 AhOm  SadaH:T AhewmH 6
ADCh X™ pH ' Ll e EHDEN &
RJd 1 Q12T Q1 WOoT i T@s3 "THFr1 AA 0
13.2. ADCw® 9
A ot
i 124 10 8y=6Hy" ' |

i ADC QH x1. ®s@1 24 0. M5 s
P .,

i v AYm T H

[ 1 AY BEQOM WA

Hi &

i ADGzp HPCLK'HI Kt A'YT GADCHT
i swva OwAY BQ@H PCLK Hai

WO

i 8AY WO =

i 1A Oyey™r € Ts_vin

i 1A vada € VReriIQuT

k0! @

i TKD

I Ul 6@ Tkoeb TIN

QWA

i bk "QWA(si ngl ex'm@d®e)A da! QE® ov°

i A QWA(continuoxsAm@&de JOE
i A QWA@i scont i nydaks aAmo delK

AAF

I pDA J
i poA QJ
i pz° Tl

i wo~ ' 71

‘Ousi
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13.3. ADCn A°7Y

13.3.1. ADC* {

EXTSEZ0]
trigger selection

VCCA  VREFBUF
I I
Lt Lt
EOSMP—) ADC interrupt CPU
CALSEL Analog Supply EOSE! IRQ
(offset/offset+inearity) 9%
CALBYP 1 AWD
(bypass calibration factor t6)
SCANDIR
- ADEI
up/down (calibration sampling time’
CHSHLO0] ADCAL
CONT self-califjration&
singlé cont. power-on falibration APB
interface
‘Supply and referen
Vrernr input conversion data
Tsun SE|ECIICOH& SRS VIN  SARADC
ADCIN7:0] [F———— SN CONUO sampiing time
analog input channel$ I
= Converted data stat
A analog
watchdog
start &stop
Control
ADSTP AWDEN—
ADSTART
W trigger AWDSGE—
WAIT AWDCHB:0]
— LT11:0]
HT[11:0]
TW‘URGE » CALSUC
OVRMOD
TIML_CQ@ Discen (overrun mod@ OFFSUC
EXTENL0] $— discontinuous ALIGN
trigger enable and mode left/right L———— 3% CALON
edge selection RESSELO]
12,10,8,6 bits

0 13LADG _g
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CHSHLG:0] SARADC
L
PBL
PA3 /
L
PAL
L
PA6
L
PA7
P@ ~
SAR
PB // ADEN ADC
L
PB)
6% 132ADC WOAR
13.3.2.9 = (ADCAL)
ADCu®> " I'T p>  Q 1 ADC \ AT ADCsjj @b "+ D p ADC> ~ Q " Ha
> 11 Aj T A1 ADCW¥e
p £ ADC Q 1 > T HA > T rizg 9 A=Y de @iz T wpA @ s
T
ADC T
T J ADCAL=1! Kk 0> "1 h k 'HY OV /1 H AmADCGEH E>  H&o 1 ADCAL . T
E ADCHT AT T A1 @wHe Vecowi ADC. 33N> 3N@3 + 1 OyowkKel!l o

WK >~ "HA

> @ T "HA Y X

A CKMODE™OMJ /1 H
A J ADCAL=1
A M8 ADCAL=0

13.3.3. ADC4 Hi)  (ADEN)

Y Ai D¢ yo | ADCWe | Al | h1: Ad WA (ADEN=0)
ADENy 7221~ Ak dw ADC

@i mk 1 ADC@E Y X

1. ADC CR| &+ @IADENH w 1

2.ADC Q! J ADSTART! k 0@+ v AT Ak D

Qi w T 1 ADCEE Y x
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1.517 ADC_CR| é+ A @IADSTARTT ¢ ®m 0@ 3 ADCjp "Q VY a

2.\ ADSTART=01 ADEN=1i _ ! 91 AA" 1 ADC
i MADC_CHREIADDIJS1 1 ADC
i MADC_AR+aA@ADSTP 7 ADG XMé ADSTP 1] (| ~ oy B
HE )
( °xp ADCAL . 1 ] ec©@4A ADCH Q 51t ADENyj i J 1)
13.3.4. ADCQ
ADCT G2 H ® " _1 ADCH (ADC_CLK)" Y APBH (PCLK) ADC_CLK! * £ ! { ©GH ¢
f1 1 ADC@H J_ ¢ 133ADCH J_1 ADCH ° 4v'Q 13-1ADCH ¢ =" J4Q

PCLK > » | APB interface

\ 4

RCC
(Rese&Clock \|
ekl > AnangADEi

controller) 16/32/64
HSL > ADCCIk
CKMQODE
g 13BADCH J_
13ADCH ¢=°" 47Q
ADCQ | CKMODE[3:0] YA
0000 1
0001 2
0010 4
PCLK oot y
0100 16
0101 32
0110 64
0111 /
1000 1
1001 2
1010 4
sl 1011 8
1100 16
1101 32
1110 64
1111 /
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13.3.5. 1 ADC
To p ADC" B(ADENo w0)@Er i ¢ ADC CRI| &%+ a @ADCAL> ADENyY TO0
D ADCAKk h=@®r d°Y (ADEN=1)@ir i ¢  ADC_CR| &*" A @i ADSTART
M: @i P ADC_IER ADC_CFGRI(i=1,2) ADC_SMPR ADC_TR> ADC_CCR| &" 1 To

p ADCAk (ADEN=1)h 3 "QQ (ADSTART=0)Gir i £ { w ADC_CHSELR{ p ADEN
=0h ADSTART =0 i’ i ¢
To p ADCAX hf"Y 0 (ADSTART=1)@ir i ¢ ADC_CR| &+ a @i ADSTP Y
13.3.6. "H (CHSEL, SCANDIR)
Hi® 10 & 7 X
A 8AX GPI DO AVEWO J( ADC_I NO. .. ADC_I N7)
A 2An WO @yeyH" 5 vada)
ADC' @ Q AD ds D'E® A2°
Qw27 o0 "0l &% ADC CHSELR A A Y 'OX %A®WO 1 QO G y
Oy
ADC "E 6 1 21 ADC_CFGR1A SCANDIRY @& Jr ~ hx
A SCANDI R=0Ew:X 0 10
A SCANDI R=1EnX ¥ 10 0
Oyey*® i ADC_IN8e Ts ving 1 vada 1 ADC_IN9 € VRerINTC
13.3.7.H4° —-Q (SMP)
pk L ADC "Qe | ADC R Yaa=s798 "ok AN AT 1 "H o 2 Q@
XKMnpgd2kXd udalEi W
ADC =~ 2 A @iH | ADC SMPR| &+ ABESMP[2:0] 4 ' AY ~ H MA®
T ob®ZT o1, '1T Tows Zja G T H

O "QH \bix

tcoow=e ~ H +( Q ' +0.5) xXADCH + Q
&b X
E ADC_CLK =12 MHz! ° "w12yt h ~ H m35A ADCH v QX

tconv =€ 3.5+ (12+40.5) XADC'H > Q=16XADCH - Q =1.335
13.38.c 8 '0O* & (CONT=0, DISCEN=0)

DK "QwAi | ADCE Kz2z° Q1 "QA® G E ADC_CFGR1| &+ A @i CONT=0I
DISCEN=0 Hi ADC mD K QWA

ADC Q'+ i BYA| kO

A Tk0DI g ADC_GR"A JADSTART

A 1T A TKD
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R 2 B QQ 1 Y%k QHG o x
A NEQQI é® 1@l é+ ADC_DR
A EOC(QJd %0)%0 Jy
A NEOCIYEIY, F1  AAA
2° QHGE x
A EOEQ@  J )%0.Jy
A NEOSEQJ Ey, f1 AAA

"QJ o1 ADCYB Q  sd4 A@ 1 A’ T& ADSTART Ay
Fx% @b L.V AY A Vw108 A Q2°

13.39. + 0% § (CONT=1)

pn A OQWAAIL E T4y ADSTARTE T A’ Tf11 ADC AE AZ° Q E| éH
ADC_CFGR1A @ CONT=1Hi ADC ©Owm A QWA ADC A Q' +i HBYA|kovx
A Tx0DI g ADC_QGR"A JADSTART
A 1 A TKD
2" ABEYA QH G o
1. NEQRQI é® 16l é" ADC_ DR
2. EOC J %0)%0OJy NEOCIYEIy, £f1 AAA
QAZ" TQHGO X
A EOSED(J )%O.JHy
A NEOSEQ Ey, f1 AAA
e K2° "QJ o ADCNo A ‘G a @i’ 4
Fx A o L. ' AY A ym 1B A Q27 ADCj T a HI: A QWA S
A Q%A1 N J W DISCEN=LI CONT=LI T N DK QWA

13.3.10. N 04 & (DISCEN=1)

WA+ | ADC CFGR1| &+ A GiDISCENY Ak
n  AWA (DISCEN=1)i | T A TG Tskohep Az° aGHEA Q
rit DISCEN=OHI A T A" Ta& T1T18' @kohep A2’ AEAG 1Q
&b x
DISCEN=1, ov ko 0, 3,7, 10
I 1st Ay 0 Qh A EOC T+
i 2nd Ay 3 Qh A EOC T+
i 3dax 7 Qh A EOC T+
i 4th Ay 10 ™Qhfi1 EOCG EOEQ T
i 5th Ay 0 Qh A EOC 171
i 6th Ay 3 Qh A EOC 171
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DISCEN=0, ou %o 0,3, 7, 10
I 15t AXQAHTQEZ® QI 9K 0, 8,107
Ye¢ QH&1 f4 A EOC T1 Q ws A I f1 EOCv 1 §1 A EOSEQ’ T
i vM A" T h AADHTQ@Ez® Q
Fx ADCa HIiz: A "QwA-> A QWAT j ' T @ w1 p 1 J H(DISCEN =1
CONT=1) T N®WDK QWA

13.3.11. ' n ADC O (ADSTART)

T J ADSTART=1k v ADC Q

E ADSTART J1 . X
A EEXTEN=0%XKO0f()HI YoAD

A EEXTENX® pi AA OG T A®O ~AD
ADSTART y Cxzz  * °° ADC 'QHAT £* p E ADSTART=0Hi ' A J ADCI
" %'H ADC/ 2z M
ADSTARTH ' + 1 | X
1. bk QwWA' T A (CONTEXTSELa@el6) QJ ¢ (EOSEQ¥ 71s 0|
ADSTART
2. A QwA' T A (CONTDOSCEN=1, EXTHEILH0OXEOC=11)Ts

o] ADSTART
3. pAGUEY i ( CONTEXTSEL=X 9 JADSTP,  ts 0] ADSTART
Fxp A "QwA (CONT=1)i | ADSTARTY | i p EOSEQJyce 1 ] 1 T+ 1 wAi ADC
A 2° Q E 1T A 'OwmDK QWA (CONT=0> EXTSEL =0x01),, E EOSEQ %0 .

o | ADSTARTj h . 1 | 8 d®A®E T A’ T Hi T A J ADSTART
13.3.12. 0Q
QAT EH kD QH = Q' ORBE K 0 0H 48  QH2! viég 13-4

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

tapc = tsmpL + tsar = 291.66NS|min + 1041.66 nsj12bit = 1.33 15 min (for fapc cik = 12 MHz)
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State  Start | Sampling Cd) Converting X:
Analog Channel CHn) X
set by SW
ADSTART < tSMPL >ig tSAR >
set by HW v cleared by SW
EOC
set by HW cleared by S\W
EOSMP s Y y
ADCDR DATACHN))

tSMPL depends on Si20]
tSAR depends on REJ3$HBL

g 1 34ADC QH2 g,

13.3.13. Y S A" 'O(ADSTP)

T T J ADC CR| é*+ A @ ADSTP=1! @y BE * p i QI ¢y ADC@IHA X ADC

WM TH1 wmi K QAB !
EADSTP* T Jwmli yME @ QaBh
Enz® O ABX¢yYy (0 Ak 0 ADCHht AGi° Q)

QJ" BAADC DR| é+j "~ A)

il ADC "Q ADSTP= ADSTARTy ‘. 71 | ADSTPYy B "QHz! v &g 13-5
DESl\elt tﬂ\‘ vcleared by HW
ADSTART set by%’ cleared by HW
State OFF Stailn Sampling Cr)X Converting X OFF
ADSTP Kj
ADCDR

6 13B5ADSTYPB QHZ g
13.3.14. v r Ou r ¢ (EXTSEL, EXTEN)

K Q4 Az° @ Q' " Ta&Yv ' T(@ebxhH") A NEXTEN[1:Q] vi

P TA Ol ¢i ' @132 A Qi b
13-2 1T AAAA” E®E T J ADSTART=1HI A 06GQ®

h 66X E ADSTART=0HI yM T A héX
132 1 AAA

E* p ADC "QHI YM T A

"{00 0

r o= EXTEN[ 1: 0]

00
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rofs o= EXTEN[ 1: 0]
pi "rsd 01
pi s 4 10
pi "7 ~sd 11
Fxp "QHY Al &) f @w EXTSEL[20]i  y153 O A QU T
1334, 7. 1T A0 T A'* 1 ADC_CR| é+ a @l ADSTART Y f i
133v A
r EXTSEL[2:0]
TIM1_TRGO 000
TIM1_CC4 001

Fx p QH 1 A0ji ow

13.3.15. O 04+ &

! H Q 't n~08® QH (tsw) ©Q ' J ADC_CFGR1| & # a ©8
RESSEL[1:0]]  J W 12/10/8/6y E Z 7T | 4y QQHI ! T HEE Q 'r 10 ‘QH

QJ' 3 124Ky hHy O

"WAY N K B QH b 1347 ' =20 QH ¥
13 '=0 QH

RESSEL tsar tsar(ns) tsmp tapc(tsmp = 3.5) tanc(ns)

[1:0] (ADC'Q ~ 1) fapc = 12 MHz (ADC'Q "~ 1) (ADCQ "~ 1) fapc =12 MHz
00(12 4 ) 12.5 1042ns 3.5 16 1334ns
01(10Y ) 10.5 876ns 35 14 1166ns
10(8H ) 8.5 792ns 3.5 12 1000ns
1164 ) 6.5 542ns 35 10 834ns

13.3.16. 01Y/] =1Y

ADC EOC%0O ~Z1 ¥ "QJ

fip ADC DRI é+ A A "QQQdGe 1 ADCp ADC ISR| é+ A J EOC%0O " "QH
6§ E ADC_IER AT EOCIE Jw 1 Hi , hf1 A EOCAA EOC %0+ 1 1] a

ADC DRI &+ |

ADCa ~ p ADC_ISR| é* A, = 4J %O EOSMP EOSMP%0!' " 1| Ep ADC_IER
| €4 ABIEOSMPIE ® 191 _ hf 1 A EOSMPA A

~

13.3.17. Z 01 Y (EOSEQ 0)

°

ADC EOSEQ%0O ~ Z1 K2 ON
i A Q2° @Gige A NQQO®e 1 ADCRp ADCISR| é+ o 1 EOSEQ %0 E
ADC_IER A B EOSEQIEH J 1Hi , hf1 AA EOSEQ%0* 1 1|

13.3.18. ADCQZ§
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ADSTART ] Y T v
E0C kL kL KL KL

EOSEQ E

SCANDIR

State OFF) cH X cke [ cHs fcHo) CH OFF Y cr) cHoj cws) cre J CH) OFF
DR oL X_D2 } b5 \ b0 ) D9 \ o \ oo ) o5 ) D2 )\ Dt

EXTEN=0x0, CONT=0
bySW{ oW { WAIT =0

6 13%2° WK Q T A

ADSTART ] v T
ADSTP v
€oc ALALAL AL LR v
EOSEQ
SCANDIR
State OFF) cH )} cre ] cts fcHof c) cH) cre { cs Y cHoY ctof  sTOP )} ctof CHO) CH
DR X bt J b2 X o5 X Do) Do) b1 ) b2 X D5 § Diof D9 D9 ) D10
f I EXTENZOXO, CONT=1,
by SW by HW WAIT =0

6 1372° @ A Q, T A
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ADSTART
TRe _% L7 ] 3] a 1] s
EOC AL Al AL AL
EOSEQ Al
State OFF{ cH ) ck2 f cs fcHo) Cto OFF X cH) cref cis)cHo) ce] OFF
DR DL ¥ o2 X D5 {pio) D9 DL Y b2 { D5 § Do) Do
byswT | byHw A EXTSEL=TRGX EXTEN=OXL s 1 ), CONT=0
_ SCANDIR=0
triggered ignored %
g 132" Gipk Q, T A
ADSTART Y
re _F Li [ 51 1
ADSTP Y
EOC AL AL AL AL AL AL AL AL AL A
EOSEQ
SCANDIR
State OFF) cH J cre ] cts fcHo) co) cH) cke { cks f cHoY cref  sTOP
DR D1 { b2 X o5 { pwof po) b1 X b2 X b5 Y piof D9
bysw | oyHw Ay EXTEN=Ox2 (I} ), CONT=1
viggered 7 ignored_§ SCANDIR=0, WAIT=0
6 1292° @ A Q. T A
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13.3.19. AON P

13.3.19.1. AOLEgu AOl (ADC_DR, ALIGN)
p¥%K QJ (EEOC Tf1 HN QuEl' QQ €@ 16y ADC_DRQQI &+ a
ADC DR QQf AmA JGQQOM = "Q ' ®n ADC CFGR1| &+ a @ ALIGN y 1272 'O
Qe UmM AAI QQ WL M (ALIGN=0)&t M (ALIGN=1)1i b 13-5QOM AAA~
13Q0M AA

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

0X0 0X0 DATA[11:0]

0 0X1 0X0 DATA[9:0] | oxo
0X2 0X0 DATA[7:0] | 0x0
0X3 0X0 DATA[6:0] | 0X0
0X0 DATA[11:0] 0X0

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

13.3.19.2. ADC (OVR, OVRMOD)
ADC %0 (OVR)T Y AA" N "T1E QB®QQT CPU3H nmHI D A QQQT
J@®@HL A1~ ADC
N EOC WY1y @ir' i1 H AA©® QTJ4HGI y ADCOhN ADC ISR| é* A 9 OVR
%01yt " ADC E ADC IER| &+ AGIOVRIEAY Hl 1 A ADC A A
E "'TAd HL ADCh/AA Q TyBX¢¥y A2Z° Q' 1 T J ADCCR| &+ a
@I ADSTPw 11 y B ADC Q OVR%O!' 1 1 ¢ |

EAA "7 Hu ! M ADC_CFGR1| &+ A @OVRMODY| J ADCQQ| &+ a @IQQl
3Y 1 “xvag 13-10 Hz g,

A OVRMOD=0

3YQQ é+ wid B “x e @WQQ 3'YI AE QQ0Oh BA N OVR%O3 'Y 1 |
a B Qh E HJ° BA

A OVRMOD=1

T K@ QJT T QI ér X @QOB, N OVR%O3 'Y Ll . 9 A Q E
h ADCDR| é" e ® @A 'QuEl' &

111279



PY32L020v° v a & q

ADSTART t
ADSTP v

o — U TR
| | | E
EOSEQ R S L 'y
IR
State  OFFf cH X ct ] cts YcHA) cr) ch) dre { cH X cHof crof T sTOP
[ 1 I i I I I
DR i Dé i i b i - i
(OVRMOB0) DI : D5i D10 i I1 Dzi Db i { i D9
| i i Li | i i
DR ' I T oY T ' ' T
(OVRMOB1) DiI Di; D5i D10 dlg Fl D2: D5 PlO ) i D9
| | | I | | |
Read access |_| |_| |_| |_| |_| |_| |_| |_|

by SW \l, by HW ; v overrun overrun

g 130 H2g
13.3.19.3. NP 07

N ADC© Q 2§t Qz° '+ 11 i’ N EVARE SR ¢ EOC %03 Tri Giia A=/
N¥%A QQQ E%K "QJ 'Hi p ADCISR| é* A @EOCH Jy1 %H' ADC DRI &+ [
‘06 ADC_CFGR1| é* A @ OVRMODY' w0l 1N T
13.3.19.4. n f=v " 5 O
Eép” "Q AdrA hj T %k QJ° n Gz 1 My i1 OVRMODHyoO Jw1l
h TZ6X OVR%O E OVRMOD=1 Hi "71jT BADCAA "Qh ADC DR & A G

N0 WA QIEQQ
13.320. Hnd 9

13.3.20.1. - nA 04 &

s LA QWA! 1272 g H HUyp T@3WUpZrY2@oT 1 Etp NWAT j k™ rfi
ADC @i’

E J ADC CFGR1| é%+ A @ WAITHR 1 'HI AA® 'QFE Gp. & ADC'QQJ NHo (%b
ADC DR| é+ A@QQ nd EOC%OT | ) ADi vag 13-11s v & QWA i

s Z ADC y=>s Zv/4 n ADCQQ y A |

FXE*p Qads va f1 @80 i1y | TF1 9 A h 08X
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ADSTART t
ADSTP T ¥
EOC A_\!, N \ N
|
| | i |
EOSEQ i | :L; i
i i i i
State ~ OFFf cH )} DY) cH pLY X cr) pLYf cH)} DLY ) cH Y STOP
| | | |
DR | | i |
(OVRMOBO) DL D5, 9 D1 | 05
i i i i
Read access |_| |_| |_] |_]
bysw_ T | byHw A y
g 13% 0va QWA
13.3.21. 4 Ht ¥
WO~ i @i i+ p ADC CFGR1| &+ A G AWDENY Jyr Ak E! 122 7 { A @b a
AD A J2a, B (1E)N bg 13-12W0~ 1 3T NA~ WO~ 1 JwbD Tiq
AD T 13-7 W0~ i 0
b' w0d2a "QJ' H*H 6a& 32 &HI wo~ w6y AWD Uy 6 AN
ADC TRl é+ A WO~ i aAAl J ADC IER| &4+ A G AWDIEY[ A AWD %04 !
o1 1| E "Q@QQ ' m3 12y (* RES[1:0]y J), AY &@Hyo 3IY|] 1
bR QQQE T Yt M 2 12y @A A % 1 13-6 W0~ 1 9%
I x ADC®WO = 0j "HYD WO~ i
136W0~ 1 %
e 4 Hr ¥R o -
Y a - _ £
V¢ OAOe T]| e
00: 12 4 DATA[11:0] LT[11:0] and HT[11:0]
01: 104 DATA[11:2],00 LT[11:0] and HT[11:0] Ao J LT[1:0F HT[1:0]% 00
10: 8§ DATA[11:4],0000 LT[11:0] and HT[11:0] Ao J LT[3:0> HT[3:0]% 0000
11:64 DATA[11:6],000000 LT[11:0] and HT[11:0] Ao J LT[5:0]> HT[5:0]w% 000000
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Anal It
nalog vo a%i%
HT
Guarded area
LT >
g 13 20~ i 3in
1 37 WO~ i O
4 HT  ¥Aa o AWDSGL H AWDENH
i X 0
A6 0 1
DA 1 1

13.3.21.1. ADC_AWD OUT3M _ Fw

WO~ im A . 13N wii1 ADCAWD OUT i i Qi hH+ TIMIEETR e

AQ

k7 WO~ i Hi N3 ADC_AWD_OUTY

A EJ4 AWDCH O Q , AY@ BGaH:rAY@EH 6HI N J ADC_AWD_OUT

A pi A AWD C H "0 QJ 891 "QJ' pAY©@ Gesni, ADC_AWD_OUT
ey bi A 0 O MK . AY @ BaKHIAYTEH 61, EN3'Yw1

A "1 ADCHe N ADDI SI® 1H{ ADC_AWD_GHTy FYi yB Qe ADSTP
Jw1Zh ] ADC_AWD_D¥T

A OmwoO~ im 1 j&¢ ADC_AWD_ 00T

AWD %0 T A X* T4¢yxAWD %OM ADC AWD OUT @i 6=®m& 9 e aebi b' T1°
i %01 ADC_AWD OUT! @ Qi a AWD %0 3 'Y & 1
ADC_AWD OUT3 N+ PCLKS {1 &

WO~ I O% p%K ADC QJ HE

13.322. s welbpu ] 34

A\
)

Ooyey*® ! @rr 4 w1@EJ0O (T

Oy eyt i ADC 1171372 Qeyr@dad® AQE Oyeyr @ ~H o
222 QQE N, BT emp®n & EOVey® = A& Hioeyr ! @K Ad WA

Oyey#® . 28 OYy&46wprdt HT T v O % YAhO4T T. W ®
AT Y1 % @ B8h £8d pT A Xh3épviElns

7 vadae Veeent{ ®& AMh2a _ N ADC= %

|‘X 0 4 TSENI VREFEN y T w3 b AJ XOyey*" Veerntl bg 13-13 TS and
VREFINT A~
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TSEN control bit

Temperature
sensor TS_VIN
ADC
BG ] VREFINT

VREFEN control bit

g, 131 3TsandreM NT

bMroyey+® 0OVX

1 'OADC_ 1| N8

2. fQrTEE T W O AT @ T H

3. DADC_CCR"A JTSENTI[ o AdDWAI GOyeyH

4. 1 Jp ADC_QGR* A@BADSTARTO 1 v A) KkOADC Q
5. xk ADC_DR"A nTS_VIN QQQ

6. X% e€Ta=40 16+ 211" 3A QOYX

Qo Q—pnb S YY YY i
YQan Qi w [ vy vy o

Tscazlb 105+ Oy ey * @b ~ &1 > 6é ®s x x OxIFFF 0118
Tscarlb 30+t Oy ey @b "~ &1 > 6eé ®s x x OxIFFF 0114
Tspatal ADC  "QiEih . 6

X6r € Ta=-40 ~t 8751 ° 3 A QOY X

YQ Q Qi Q—wb+ on YY YY 8
anQi @ RO, o, o

Tscazlb 85+ Oy ey @b ~ &1 > & s x x OxIFFF 0118
Tscarlb 30+t Oy ey @b "~ &1 > 6é @®s x x OxIFFF 0114

Tspatal ADC  "Qusip . 6
Fx Oy eyr x AawAi o ~T* | Vsense ® AKOH 1 ADCxidak 0o A
koH 1+ N "N AdHI a'H J ADEN= TSENH

vJ] *34=pP NH " Vcc=zvrp
st e, 0 0000 D,
W YO O0pFw — wo o
TTMWU
¥ Veccz= P’Y N Vchannel

w oon n o 0,000 Y0, ,
WO 00LLOGLB———— wooOo
TTTWL

Vrerntd h &1 1.2 VU

VeranneL T Day
ADC_DATAXT Vrernt oBih QJ
ADC_DATAT %i ADC_DR "QQQu

4095 " w124
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>

i wWEEVecd Ok  PEOGQ) T E” Bzn 5 vadae Vreeni{ @3p1 F YA
ADC n@bh = QQ @1 X%, ~ h©BEVccEd at W
13.3.23. ADCAH
ADCA Al 1+ @i y TFI1X
A yM k@ QJ (E0o®wO)
A 2° QJ (EOSED)
A E®WO™ i Tédyal ( AWBO)
A E = a14J Al (EOSMD)
A EQQ a1 (OVRO)
"5 A Al 12 b J ADCA A
138ADQA
AH T T o adn’
QJ EOC EOCIE
2 QJd EOSEQ EOSEQIE
wo~ 1 'd .y AWD AWDIE
RN EOSMP EOSMPIE
OVR OVRIE
13.4. ADCL E g
13.4.1. ADCA'Hu - L Ep (ADC_ISR)
3" 1 y o 0x00
t He o 0x0000 0000
31| 30 |20 ] 28|27 ]2 |25 [2a]| 28 [2]21] 20 | 19 [ 18 | 17 |16
Res
15 14 [138]12]1]10] 9] s 7 6 | 5 4 3 2 1 0
Res AWD Res OVR EOSEQ EOC EOSMP | Res
RC_W1 RC_W1 | RC_W1 | RC_W1 | RC_W1
Bit Name R/W Reset Value Function
31:8 39 - - -
WO~ i
E Qaé ADC TR| &+ AY@OH 1 4y T°
7 AWD RC_W1 0 11
oxnwo~ i tatedda TT] 1 %0C
Ix 0™ 17 1A
6:5 39 - 0 -
ADC
4 OVR RC_W1 0 - AHL jJU Y s 1o
oxn aAted 17TZVv=] ¢
1x TAd
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Bit Name R/W Reset Value Function
27 J %0
2 EOSEO RC.W1 0 CHSELUO "O[QB.J]i. QJ H 1TJy ¥ T ) 1o
ox Q2" =®Hasda 1T42V= | %00 C
1Ix Qz° HE
"l %0
E¥%K QJ o ABQQJ' ! @x ADC DR| &+ Hi
2 EOC RC_W1 0 TJy 1" 1]Joa ADCDRI| &+ Jo
0x Q=OHae da 1T42V> | %00 T
1x QT Hé&
Td %01 p ek QU 4d Hi. 1JH 4y
1 EOSMP RC_W1 0 Tl . .
oxi'! n 4Jd Hedda tvT4zyv= | %00 C
Ix =~ 4d
0 39 - 0 -
13.4.2. ADCA'Ha A L E 6 (ADC_IER)
3 1 y o 0x04
! e o 0x0000 0000
31 [ 30 |20 [ 28 |27 | 26|25 | 24| 23 |22 |22 20 | 19 | 18 | 17 16
Res
15 [ 14 [ 13 |12 |11 [10] 9] 8 7 6 | 5 4 3 2 1 0
Res AWDIE Res OVRIE EglsEE' EOCIE | EOSMPIE | Res
- RW - RW RW RW RW -
Bit Name R/W Reset Value Function
31:8 39 = - -
WO~ 1 AAA&l Y
7 AWDIE RW 0 L chr ‘i A A
Ox WO~ i A Aj A&l
1x WO~ i A A&
6:5 39 - 0 -
ADC AAE g
4 OVRIE RW 0 LI ; A:“E[
0x ADC AAj] A
1x ADC A A
2°J AAAE y
3 EOSEQIE RW 0 1 I o ,2 J‘ AR
0xz J AAj A
1Ix2° J aAAAE
N AAAE Y
2 EOCIE RW 0 L _ "QJ_, A AR
Ox Q4 aAj Al
1Ix QJ A A&
1 EOSMPIE RW 0
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Bit Name R/W Reset Value Function
J aAAAE Y
] aJ TJ AA
ox ~J4 AAj] A&
1Ix ~J AAAE
0 39 - 0 -
FXx E ADSTART=0H( 3=&dy M Q" p ) T' @ Py
13.4.3. ADCO L E 6 (ADC_CR)
3" r vy o 0x08
t e o 0x0000 0000
31 |30 | 20 | 28 | 27 | 26 | 25 |24 | 23 | 22 | 21 | 20 | 19| 18 |17 ] 16
éEL Res
RS
15 |14 | 13812 un]1w0] o9 [s8 7 | s 5 4 3 2 1 0
Res Vrefbuff_sel bl\J/fz‘ifc;n é‘ll?P Res S‘IAER g?s ADEN
RW RW RS - RS RS RS
Bit Name R/W Reset Value Function
ADC> " k1 1 Jk0OADC> 1 >* H&o Ts
31 ADCAL RS 0 R I,O .
0:> " Ha
1." 1>* ADCI ®m1 "> *p
30:8 39 - 0 -
VREFBUF 29 O
00: 15V
01:2.048 V
10: 25V
TE:39
7:6 Vrefbuff_sel RW 20h0 |t Fx (15V Vrersurd ~ 68 &5 % :0x1FFF002C;
2.048V Vrersurd ~ © & (s % :0x1LFFF0030
2.5V Vrersurd © 6@ O5 % :0x1FFF0034;
@b x s x Ox1FFF002C 16y 61 oxi50L -~
Vrersurd © 6 1.501V)
Vrersur Al
T 0400 1J L
5 Vrefbuff_en RwW 0 .
Ox 1 VrersuF
1x &A1 Vrersur
ADCY B Qu m
Tl yBsbBA* g Gi Qe ADSTPU m{
4 ADSTP RS 0 E Q BAXh tipAd QumH Thi] H
0:=®* p BEADCY B QU m
1. 1y BADCI =1 A ADSTPU y* p A
3 3D - 0 -
2 ADSTART RS 0 ADCk DU
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Bit Name R/W Reset Value Function
T4y kO ADC "Q i QEXTEN[1x O]¢i Jr " h
F tNokoLtr T+ T ATTIKO. g, T
I x
ippK QWA (CONT=0,DISCEN=0), 'O T OH
(EXTEN=00)X "QH& %0J He EOSEQ %0
ip A QWA (CONT=0,DISCEN=1)E T U H(EX-
TEN=00)X "QJ %0¢e EOCC
i DHU 1 X'E ADSTPU e @ | a 'H ADSTP %0 w
1 JoeH
0:=&* p G ADC  "Q
1:" 1k v ADCI w1 ADC* p"HA!' {* p
I :E ®E ADEN=1h ADDIS=0H 7' @.J 4y ADSTART
(o ADCT A h=&"Y & B ADC )
ADEN" B i
TJy BADCXh ADC ¢ D i | bitt E
ADC B e ADEN T 2 H
1 ADDIS RS 0 0x = & ADDIS
1: " 17 BADCI 1 ~ ADDIS"Ym,' p"E
Fx J ADDISw 1% @®E i p ADEN=1Xh ADSTART=0
He 3= 10Q (
ADC A&l U ny
0 ADEN RS 0 & U y /& ADC
0:j At ADC
1: /E{ ADC
13.4.4. ADC 1L E 6 1(ADC_CFGR1)
3 r yo 0x0C
! e o 0x0000 0000
31 30 29 | 28 | 27 | 26 25 24 23 22 21 20 19 18 17 16
Res Res AWDCH Res Res AV\'QDE AV(\;/ES Res Res Res Res Res gIIESN
- - RW RW RW - - - - - RW
15 14 13 12 11 ] 10 9 8 7 6 5 4 3 2 1 0
Res VYFAI ﬁ? %\l\g EXTENI[1:0] Res EXTSEL éLNI RESSEL SSHA%N Res Res
RW RW RW RW RW RW | RW
Bit Name R/W Reset Value Function
31:30 30 - - -
wo~ i o 1] = 4y
wo~ i~ 4 om 3
0000x ADC¥O = 1
0001x ADC¥O 3
29:26 | AWDCHI[3:0] RW 40h0 | gol0x ADCHWO = 3
e .
1001x ADC¥O = 10
FYXx ADC¥®O = 0j HYbp WO~ i
TH6x 39y
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Bit Name R/W Reset Value Function
" X AWDCH[3:0]y J @ O 1~ CHSELR]| &+
kK E ADSART=0He. 3 =" p W QL b T P
H
25 24 30 - - -
WO~ i &l
AL I
23 AWDEN RW 0 OX ] fET wor
1x /A&l WO~ i
Kk E ADSART=0He 3 =" p @i "Qf bl T P
H
n A daAe Al WO~ i
PN | g1 /A ¥W0O~ i p AWDCHI[3X 0]y
1@ i GaAR
22 AWDSGL RW 0 oxX pA® i £l WO~ i
ixp A i £l WO~ i
K E ADSART=0'He, 3 =&* p @i QT bl T PR
H
21x 17 30 - - -
N WA
IR | gy A&l Al N WA
oxj A&l A A
16 DISCEN RW 0 X ;,ET ,A WA ; ) ..
j!inA&E AWAwE AwAyY B J DISCEN=1
> CONT=1.
Kk E ADSART=0'He, 3=&* p @i QT bl T P
H
15 30 - - -
s Da QA
P | gyt Al fj £ls VA QWA
14 WAIT RW 0 Oxs va "Qwé H’“
1xs L& QWA E A
K E ADSART=0'He, 3 =&* p o QL bl T P
H
DK/ A QWA
1P | B b Jdwlu "y | 1. h
Al Q
13 CONT RW 0 j'inAE AWAwWA  AwAyp B U DISCEN=1
> CONT=1.
Kk E ADSART=0'He, 3=&* p @i QT bl T P
H
1 N WA
12 OVRMOD RW 0 L bt 4 QQ k DE@AA
ox E A1 Hl ADCDR| é* 396
1x E A1 Hl ADCDRI| é+ @A Qd* T~ &
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Bit Name R/W Reset Value

Function

Kk E ADSART=0 Heg
s

3=0" p

@i "Qf b T

11x 10 | EXTEN[1:0] RW

v ANE GG O
0 4= g

00x. As A oA e
01x i T
10x 7 T
11x i . T
K E ADSART=0He K 3
H

“Ov

T Tko

n
-

-

"|—3'|' - /\SJJ

=W p

Al 6= &t

‘01

@i QT bl T

39 - -

EXTSEL[2:0] RW

K©)

Al

T AT
y Ov T T

000x TRGO(TIM1_TRGO)

001x TRG1(TIM1_CC4)

010x (39)

011x (39)

100x (39)

101x (39)

110x (39)

111x (39)

ALIGN RW

QN
T 4=

Ox L M

1Ixt M

Kk E ADSART=0 He

)

g1 OL M &t

M

@i QL b T

4x 3 | RESSEL[1:0] RW

0
T J
00x 12y
01x 10y
10x 84
11x 6y
Kk E ADEN=0 H!

B

T'HA Py

SCANDIR RW

Ew2® AbD
TI J:I
OxbPiex

OE®Z®
107
0¢

~k

3=

Hl
o
Ix b7 g x 10
Kk E ADSART=0 He
)

R

Ab

@i "Qf b T

1x 0 30 - -

13.45.ADC 1L Ef 2(ADC_CFGR2)

3 1y vy o 0x10
! He o 0x0000 0000
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31 | 30 |

20 | 28

27 | 26 | 25 | 24 | 23 | 22 [ 21 [ 20 [ 19 [ 18] 17 | 16

CKMODE

Res

RW

15 | 14 |

13 | 12

1 [ 10| 9

[e |7 fefs[afsfa]zr]o

Res

Bit Name R/W

Reset Value

Function

CKMODE

31:28 [3:0]:

RW

O

K E

ADC'H WA

0000y
0001x
0010x
0011x
0100x
0101y
0110y
1000x
1001y
1010x
1011y
1100x
1101x
1110x
THYX

ADEN=0)

AUPIERN | y1 h w0 ADC&iH
PCLK
PCLK/2
PCLK/4
PCLK/8
PCLK/16
PCLK/32
PCLK/64
HSI
HSI/2
HSI/4
HSI/8
HSI/16
HSI1/32
HSI/64

ADC| A&i H ADCAL=0, ADSTART=0, ADSTP=0 =

T B "HA Py

27:0 39 -

13.4.6. ADC

3 1 yo 0x14
t He o 0x0000 0000

-'Q LEg (ADC_SMPR)

31 30 29 28

27 26

25 24

23 22 21 20 19 18 17 16

Res Res Res Res

Res

Res

Res Res

Res Res | Res Res Res Res Res Res

15 14 13 12

11 10

Res Res Res Res

Res

Res

Res Res

Res Res | Res Res Res SMP

RW

Bit Name

R/W

Reset Value

Function

31x 3 30

2x 0 SMP[2:0]

RwW

H O
T4y
000X 3.5ADCH
001x 5.5 ADC 'H
010x 7.5 ADCH
011x 13.5 ADC H
100X 28.5 ADC H
101x 41.5 ADCH

‘OA®
v Q
v Q
v Q

v Q
v Q
v Q

083
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Bit Name R/W Reset Value Function
110x 1345ADCH - Q
111x 239.5ADC'H v Q
Kk E ADSART=0'He. 3=&* p w0 bl T
© py
13.4.7.ADCT % oL Ep (ADC_TR)
3 1y o 0x20
! He o OxOFFF 0000
31 30 29 28 27 | 26 | 25 | 24 | 23 | 22 [ 212 | 20 [ 19 [ 18 | 17 [ 16
Res Res Res Res HT
- - - - RW RW RW RW RW RW RW RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res LT
- - - - RW [RW [RW | RW [ RW [ RW [ RW | RW [ RW [ RW [ RW [ RW
Bit Name R/W Reset Value Function
31:28 3D - - -
WO~ i 2]
) T! 1 howo™ i 6
27:16 HT[11:0] RW 126hFF i -
K E ADSART=0He 3=®" p @i QT bl T
©py
15:12 39 - - -
wo~ i H 6
p T' 1 hewo~ i H 6
11:0 LT[11:0] RW 126h0 __
K E ADSART=0He_ 3 =" p @i Qb T
© py
13.4.8. ADC "HL E g (ADC_CHSELR)
3 1 vy o 0x28
! e o 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Re Re Re Re Res Res Res Res Res Res Res Res Res Res Res
S S S S S
15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | Re | CHSEL | CHSE | CHSE | CHSE | CHSE | CHSE | CHSE | CHSE | CHSE | CHSE | CHSE
s s s s s 10 L9 L8 L7 L6 L5 L4 L3 L2 L1 LO
4 - ] - - RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31x 10 30 - - -
9¢ Veeewt{ "OAT
ox " A
9 CHSEL9 RW 0 Ix A
kK E ADSART=0He . 3 =& p Wi Qb
T 4
8¢ Tswin O/l
8 CHSELS8 RW 0 ox " A
Ix A
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Bit Name R/W Reset Value Function
K E ADSART=0He 3 =& p @i "QC bl
T 4
O

T' J Pyt hez® 1
oxj ©O =~ -X(x=0-7)
1Ix 0O -X(x=0-7)
K E ADSART=0He_ 3 =®" p @i "QC bl
1T Py

7x 0 CHSELx RW 86hO0

13.4.9. ADCAOL E 5 (ADC_DR)

3 1 vy o 0x40
t 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
DATA[15:0]
R I RITRIJITRJTRI]ITRIJIJRIJIJTRIJITRITPRIRITITRIRIRI]IRITR
Bit Name R/W Reset Value Function
31y 16 3D - - -
-QVQTQ
15:0 DATA[15:0] R 1606h0 T E @ @A QJ° @ %l év QUQI i M
aGL m o

13.4.10. ADC] ~ /4u . L Ep (ADC_CCSR)

3 1 vyo 0x44
! e o 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CALON. CALSUC | OFFSUC | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
R RC W1 | RC W1 - - - - - - - - - - - - -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CALBYP CALSMPJ1:0] CALSEL | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
- RC W1 RW RW - - - - - - - - - - -

Bit Name R/W Reset Value Function
> " * p %0 g 1 %O ADC> "~ * p
31 CALON R 0 1x ADC> " * p
O ADC> " TJd &' kv ADC> ’
dk> Téwy
~ ADC2 k> T &l ST Jd 1y T 1
J 0w

CALON=0, CALSEL=0,CALSUC=1x n @' &
b

CALON=0, CALSEL=0, CALSUC=0x k

30 CALSUC RC_Ww1 0

>

CALON=0, CALSEL=1, CALSUC =1x ADC> k
> al

CALON=0, CALSEL=1, CALSUC =0x ADC> k

>
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Bit Name R/W Reset Value Function
OFFSET> ~ ' & y
~ ADCOFFSET> " T & &1 T4 1Y
T 1J 0oy
CALON=0, CALSEL=0,0FFSUC=0x ADC OFF-
SET> " |
29 OFFSUC RC_W1 0 CALON=0, CALSEL=0, OFFSUC=1x ADC OFF-
SET> "~ G|
CALON=0, CALSEL=1,0FFSUC=1x ADC OFF-
SET> " & |
CALON=0, CALSEL=1, OFFSUC=0x ADC OFF-
SET> ~
28:15 3D - - -
>+ D E ADCALIROHI T 1.
14 CALBYP RC_ W1 0 1 A[’)CALG)(Z)& A"DSTART@@‘HI_ T40
1x > J°'" m¥ ygo
Ox> J' ®ms > +Da&a, o +D
> T H O
Q@i 3 UL J> " o 4H © QA
QX
00x 2A ADCH - Q
13:12 CALSMPJ[1:0] RW 26h0 |01x4A ADCH - Q
10x 8A ADCH + Q
11x 1A ADCH - Q
> 'H J SMP@EN Q (N
H JhVr > v Qa
>k Oyi1 1z O > TGy Kk
11 CALSEL RW 0 1x >~ OFFSET@3 3 k
Ox E > "~ OFFSET
10:0 3D - - -
13.4.11. ADC % 1L Eg (ADC_CCR)
3 1 vy o 0x308
! 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 | TSEN | VREFEN | Res | Res | Res | Res | Res | Res
: - - - - - - - RW RW - - - - - -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res | Res | Res Res Res Res | Res | Res | Res | Res | Res
Bit Name R/ W Reset V Functi on
324 39 - -
oyey* A gt 1! Jd= | yi Al fj A&l
23 TSEN RwW 0 []9~ey‘H
Ox j Al
1x Al
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Bit Name R/ W Reset V Function
K E ADSARTHe0 3 =& @i "QC bl T
" py
Vreer & g1 10 J= | g A A
VREFI NT
oxj Al

22 VREFEN RW 0 1y /S
K E ADSARTHe0 3=®" g @i "QC bl T
© py

2%0 3D - - -

126279



PY32L020v° v a & q

14. 8 5 (COMP)
14.1. 1 K
A & 2A 1 % * &£ General purpose comparators{ COMP1 © . T COMP1> COMP2 b A
we! QAmD™ U¥e | CJ Q@b Timer4 T AET
% wl @ bi &1 X
A WO3N AL fFd HI GwWA, 11
A WwO3N
A Emrs Ti m&PWM . 1 Hi Cycl e bdd kiycil e
14.2. COMPm 9
A %A% v &' JEf da VL @h X b7 DA O
i~ VW ®in
[ VrRercN¥rerB(®>0D28 16 ° 1)
A ) 17 1/ @ati m& VAR A
i OCREF_CLIR cycle bgbéiycle
i 8 PwW
A COMP% COMP2@4T & wi ndG@MP
A %A COMLOAAFT T T1 T AYAxHI GWAe SI e AL T, ¢ EX TU
A o0& 1' JQE<LH QuAYai witi T
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14.3. COMPn A 7Y
14.3.1. COMP * f
COMP analog COMPCTRL
COMR.INNSEL
i' ________ COMR_FRO0]
YCOMR_INM COMACSRS (e
PEDE“P —" COMR_OoUT
PRI} + COMR interrupt reque:
ACOMR_IN (to EXTL?)
| |
e | WINMODE
TIML_BRK
COMR_EN TIML_ETR
TIM1L_Ocref clr
____________________ JOMPVCDIVE TIMLICL
| ICOMPVCSEL
Rt iy A
: R R B COMPVCDI
Y gy )
MF VREFCM
—VCC,)| NeA
COMR.INNSEL
—— === «— COMR_OUT > PR
| COMR_FHO] .
COMR_INM v = 3“5]
PME‘ comeiNe | | b COMEOY COMR interrupt request
— interrupt request
™ VREFCMP—— A P ey |
| COMR.INPSEL
TIML_BRK
TIML_ETR
TIML_Ocref clr
‘COMR_EN TIMLICL
g 141% +#" _1 g
14.32.COMPN J u J] 3 M
T A% H VIO 0 p GPIO| &+ A 1 & WOwA
% v .l Q@ p GPIOG# 1 | 1 e alternate function 1~ /O pin
. O a7 R M timer@ 3l Qi - BEy
A i JVHI PWM3 N @i O
A /A1 OCREF _CIRRECY c-b w y cal lei -
A Hz I o
14.3.3. COMPt Hu Q
COMP®¥e OB AH 0O X
PCLKe APBclock 1 72201 ]l e+ wé H
COMP 'H | 72 WO% o D g WO %; & D «2 3 MZ®WH 1! Om

PCLK LSEG& a
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COMP ¥#e @i y 3 N O QOx APB®# y 0 = COMP¥g T¢# yo

A APB Y1 732 COMP &+ G 4
A COMP T Te I 132 ¥W0% H 0D gWO | & e>3 <0, D M@y

14.3.4. Window &

Windows: + @At T~ dwooafep 6, hj

| Q&1 bAY% "_ & window % * Tl iworaaH I bAY% M @i non-invertinge +1
Ul 6-H 6 . 1 bA% v Einverting JVve M
/Al WINMODEH 1 ' @NbH A% * Ginon-invertinge + 1 ¢ 1~ (T A 1/0 pin
BIAT | b g 14-2window% H A~
COMRLINNSEL
"
COMA_INN - —~ coMRouT
COMHA_INP /‘—*'
WINMODE
COMR.INNSEL
AN
X
COMR_INN }
COMR_OUT
COMR_INP +
VREFCMP—— ¥~ _

COMR_INP

g 142wi ndw w

1435. 40+ &

4 3 Y

M COMPQ & @

Sleep _ ~
Y " AAl Q&F | | Sleep¥WA

14.36.8 § !

b'>AmWTAYL U 1 «% @  h Kgt3N A QE-lwer, % @
Lé A Knz FRXFLTCNTX[15:0](x=1,2) h'H ©g¢ 3N '@ - ~ BQE-lwei, B Q
E-lweo 3 , 3N a

FYx J4 comMP.lH Ak . LAl zZp COMP_ENAL = Hé

- Ll"Ygbag 14-3COMP- LA~ x
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COMPEN

FLTEN

—>

In

<_ 4_
F
FLTCNT v _ W (FLTCNT+1)T
g 14 COMR L
14.3.7. COMP A 'H
Y% H pY asn i EXTIi +# & extended interrupts and events¢  YsA % * ®D" D& EXTI
linee 17> 1871 X{ 2 ¢ 1 AAG G T ~ 2 G T Ak H1 6 G
14.3.8. COMP "H Vgrercvwp 1
% " 'O VeercwpA W% * Ginon-invertinge +1 ¢  JH1 T J Vrerowe LY
Vrercmp O VrersurA eV G 3 8 O HY
1. J ADC¥¢e 9%iADC_CCRA VREFENH | Ak Vgersurv G 3 A
2. J ADC¥e @i ADC_CRA Vrefbuff_sel[1:0Ji O Vrersur® H
3. J ADC¥e Ui ADC_CRA Vrefbuff_ent /! Vrersurd 5
4. 1 COMP1_CSR A ©i COMP_VCSEL & Ot "O VRerBUF
5. 1 COMP1_CSRa 9 COMP_VCDIV_ENi A& Vrercwp
6. J COMP1_CSRA © COMP_VCDIV[3:0]l ‘O Vrercwp@f 5 6
Vrercmp ‘O VecA RV G 2 A 0 Hy
1. J COMP1 _CSRA @i COMP_VCSEL = 1i O Vce
2. J COMP1_CSR A 9 COMP_VCDIV_ENi A& Vrercwp
3. J COMP1_CSRA 1 COMP_VCDIV[3:0l O Vrercwp@ 5 6
14.4. COMPL E g
14.4.1. COMP10 U » L E 6 (COMP1_CSR)
3" 1 v o 0x00
t H e o 0x0000 0000
31 30 29 [ 28 27 26 25 [ 24 [ 23 | 22 210 [ 201918 17 [ 16
Res COMP_OUT Res COMP_VCSEL COMP_VCDIV_EN COMP_VCDIV[3:0] Res
_ R - RW RW RW -
15 14 13 [ 12 11 10 9 [ 8] 7] 6 5 4 [ 3] 2171 1 0
%%_- Res WINMODE Res Res iy Res C?E",\T 1
RW RW RW RW
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Bit Name R/W Reset Value Function
31 39 - - -
COMP1 hG)
30 COMP_OUT R 0 HE 1 Er1” COMPlpdJ4 I & "O@l
>W
29y 28 39 - - -
VrercvpV 00D 8 0 "O.
0: Vrereur, 'O Vrereur H /E VREFINT_EN.
27 COMP_VCSEL RW 0 .
1:Vca Vrernt> Vrersur) COMP_VCSEL=1 HR
26 COMP_VCDIV_EN RW 0 Vreremp &L , 2 WO Q.
Vreeeme A 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 46h7 7:8/16
8:9/16
9: 10/16
10: 11/16
11:12/16
12: 13/16
13: 14/16
14:15/16
15: 16/16
21:16 39 - -
COMP1 ¢ O
7! [
15 POLARITY RW 0 )
Oxjrbp
Ixr b
14x 12 3D - 0 -
COMP1 window A /Ei
O:u  window ¥A , COMP1 @&} non-invertinge +
11 WINMODE RW 0 17 31 PB1
1:A k windows ¥A , COMP1 non-invertinge +4
VT COMP2 @ non-invertinge +41
10:6 35 - - -
COMP1l invertinge M ¢ 3 O
5 INNSEL RW 0 0: COMP1_INMT s PBO
1: COMP1_INMT s PB1
4:1 395 - - -
COMP1 A& y
7! P
0 COMP1_EN RW 0 .
ox B
1x Al
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14.4.2. COMP1 | L E 5 (COMP1_FR)

3" 1 v o 0x04
t He o 0x0000 0000
31 [ 30 [ 29 [ 28 [ 27 [ 26 | 25 [ 24 | 23 [ 22 [ 20 | 20 [ 19 [ 18 | 17 | 16
FLTCNT1[15:0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res FLTEN1
- - - - - - - - - - - - - - Y RW
Bit Name R/W Reset Value Function
5% H 1 L QH
"H wAPB& LSIG LSE « L Q6!
31:16 FLTCNT1 RW 166 O _ ] .
kKQ <L Q6H J' =+
Qv Q =FLTCNT[15:0]
15:1 39 - - -
% H 1QE< L1 i
ox BWQE- Lif{
0 FLTEN1 RW 0 . N .
1x At QE <« Ly
FY: Ho p COMPLEN®OHIH
14.4.3. COMP2 0 U o L E 6 (COMP2_CSR)
3 r vy o0x10
! Y e o 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res COMP_OUT | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res Res Res
- R - - . - - - - - - - - - - -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PO-
LAR- Res Res | Res | Res | Res | INPSEL | Res | Res | Res ggt Res | Res | Res Res CCﬁﬂﬁz
ITY
RW - - - - - RW - - - RW - - - - RW
Bit Name R/W Reset Value Function
31 3D - - -
COMP2 o
30 COMP_OUT R 0 . B
HE L Ert- COMP2pJ4 I & "Oui >W
29x 16 3D - - -
COMP2I ¢ O
15 POLARITY RW 0 Oxjrb
Ixr b
14x 10 39 - - -
COMP2 non-invertinge +v1 ¢ @iz N O
9 INPSEL RwW 0 0x PA3
1X VRrercmp
COMP2 invertinge -1 ¢ @iz N O
5 INNSEL RW 0 Ox PA4
1x PA3
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Bit Name R/W Reset Value Function
45 1 39 - - }
COMP2 £t y
TV 1 Tebt=0 AT
0 COMP2_EN RW 0
ox B
1x Al
14.4.4. COMP2 1 | L E g (COMP2_FR)
3 1 yoo0xi4
' Y e 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 FLTENZ2
_ - RW
Bit Name R/W Reset Value Function
5% H 2 T e L "QH
. "H W APB& LSI& LSE -« L Q6!
31:16 FLTCNT2[15:0] RW 166h0|_ A -
kKQ <L Q&HIL J' -
T Qv Q=FLTCNT[15:0]
15:1 305 - - -
% H 2QE< L1 i
0x " BQE- Lif
0 FLTEN2 RW 0 R ? . .
1x At QE <« L1
FY: Ho p COMP2_ENwOHIH
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15.

NGO HQp (TIM1)

15.1. TIM1I1 K

Ai° hH+weTIMIZ* A 16585 U QM 4B QT AL AYDE WD
E TavMy (yold VINGE Ky ( VQ yndard , Lé( ., % PWM
NH @ PWM)
At hH+ ° ws RCCH i w1l @hRT“Ky=LévQx” AT N 7 A
A1 hH® (TIML)> 1 h He (TIMX)T H™ V@i ECj LLy M ¢ EC! @2 ¢ "HA
152. TIM1m 9
A 16ybi bi dabibi @ 0 Q-
A 1@g' AY" v B M Qr GiH ! 1 65586
A n  4AT N
i JQ
i %
I PWMi1e 1aaa0M WAC
i bl  wA
A ™RH AN B
A Arv 3IN{ HAHe=hH+ | @R LD
A e QR R QYhe QQU & Ah Hw G &+
A V' @NhHH G 3N Jmey 6T 108
A aAAfi1pQi’ T
i "Ax ™Q@#bi bio 1 Q" Dpe Tdanv A
i AT
i JQ
i %
i V
A "HYw A@ie* I'{A "=>wmhyt @ neyr d
A A VARY OH aa’ye Q@b Lan

é ’{JTM
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Internal clockCKINT)
ETRF Trigger TRGO
ETRP Controller >
ETR_| Polarity selectio& edge Input To other timers or ADC
[ m————— '
TIMLETR. detector & prescaler filter TG
TR <AH aiad STave
—>
TR — TRC TRG| Controller Resetenable up/down, count
MR —— > JTnF EQY > mode
_>
THFPL > Encoder
TRFR> »| Interface
REP
register
U\ﬁ; Auto-reload reg /\;”
Repetition
Stop clear or ugdown | [——>» corimter E\\»
PSC | CKCN +/1CNT
Prescale|
’ XOR T | Input filter & THERL > AEF%‘@ - O/C\l/Fg picH
TIML_CH[ ] 1 edge detector | TuFp 4; »| Prescale H ACl'lregl te) ’—E’ TIML_CHN
TRE !
cal | Cal
TR Input filter & $SE; - | /\f&%? Y CRE] Thc
TiML_cre[ ] > % H i f’_q
_Ch[ ] edge detector Prescale CQregiste] DTG, TIML CERN
TRC —»| A -
Ccal .y | cal TIML_CH8
TBERS ) s = -
LI Input filter & IC3 IC3PS > GRE
Tiv_crs[ ] P — —— [3—>f
- [_J edge detector | TgER Prescale CQregister TIML_CHN
—» A
TRE }
> ca@
@ Input filter & $3E§ | Cg}a%‘ l \L OQIRER Output | O
; utpu
TIML_CHI[ J———F—> edge detector > % Prescde*—ﬂ C@register }7—@—@’[] TIML_CHt
TRC —» A
ETR
TIML_BKIN BRK Polarity selection
Internal break event sources

g 151 41i° hH+"_t g
15.3. TIM1n A Y
15.3.1. Q4 ¢ bl
LAY A1 hHw @3 7T A 16y Qv =T KBS O
Q bi QAGL I LT eb Q % QvH + T w8
Q" s D | éns= ° W] gwl @ T Lo/E Q" p
HI D Y OUX
A Qv | éveTIlI ML _CNT
A ‘ w]| éwegTl|I M1 _PSC
A s o0 | v e Tl M1 _&ARR
A ¢ Q| éveTl M1_RCR
s 0 | éni X% Gh C dd s L | &+ N !
&H ATEE O Al y e ARPEZ &% | | éw mink A
He 8Dl é" E Q¢ i o_ ebi QW H@H of T XE
Hws: OH £1 7 A T AT O @ T

| &+ A Qu @b
Kt ®®

é "Qp TIMx_CR1 |

0&p¥%K®E" A' T UEV

TIMx_CR1| & A @ UDIS
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Qe C W GEH . CKCNT D01 KE 47 Q¢ TIMLCR1| é+ a @G Q+ /i g
€ CENZ Hi CK_CNT£ & ®
FYip J° TIMLCR1| év GICENy©® AH v Qo QvAD Q

6 Y
Wil @N QY B'H Y1 65536 Gy Y 6 ET 922 Aep TIMX_PSC| &+ a GiC
16y év i G166y Q" +wm Al | @nV®OA v Efzap H ow A H
Giv Qp1T K~ A 1T o H T
g 15-2=¢g, 1531, "~ p H Hi 7 @ Q¢ v "QieD
ckpse SRR Ry
CEN I

Timer clocke CKCNT |_| |_| H |_|
Counter register F7 E@EEO 00 >< 01 X 02 >< 03 X:

Update eventUEVY :—|
Prescaler control register 0 ,X 1
Write a new value in TIM PS
Prescaler buffer 0 X 1
Prescaler counter o) 1X 02X 0k 10X 1)
g 15-2E ° n@Ey Qk 1w 2'Hi Qw GEHZ g

ckpeic _frituvydtuy

CEN

Timer clocke CKCNT [—I |_|
Counter register Fr YR E@EEO 00 >< 01 X:

Update eventUEVY '—|

Prescaler control register 0 ,X 3

Write a new value in TIM PS

Prescaler buffer 0 X 3

Prescaler counter 0 nannﬂ

g 158E ° w@v'Qxk 1w 4HI Qs GEH2 g,

bi QwWAI Tx0 sV ol Q"1+t awk 0 AAD Qi Xfi1 A Qo ' 7
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bt ¢ Qv AEri_pbi Qv ¢ KeM & QI AYZo91rFd1 AT t_ 1R
Y%A Qo. HiLfi1 " A T
p TIMX_EGRI| e+ a ( TAAGG A xWAI ) JuGyHR ~ ! @F 1 A~ A’ T

4 TIMX_ CR1| é# A@iUDISHT T' @ B A" T¢ ~Tw dpb | &4 A VA
®H A&eD| &+ pubisy | e ' Njf1 A" 1 Hi1 Qvx 0AD Ak LI

n Ok OAD Ak v © HOQOj w) %U 1 b' J” TIMX CRL| &+ A BEURSH ( O

A 0N 4 UGHYNFf1 ATA' T UEVI Hj J UF%0O@jf1 AA) Tw dp'Q
wAi | Q" HiaHF1 T A=Q AA

EAdl AT A T HI AGDE] e+ “Al. T2 HO®QURSH) 4" A%Oy (TIMX_SR| éw
A GBIUIFY )

A @ QH AT WTI Mx _R@R @ik

A sV 8D &~ Al | é7 @S ( TI Mx _ARR)
A CoMmEAT N U | 6w GO( T Mx | RS Gl k )

i N, PRaDI E TIMXARR=0x36'H Q¢ pj aH ' i @A

ckpse- iyt uy Uy

CNTEN |

Timer clocke CKCNT

Counter register 31 )(32Y(33)(34) 3536} 00( 01} 02){03) 04) 05 06 07)
Counter overflow |_|

Update eventUEVY |_|

Update interrupt flagulp |

g 15% QY Hzgt g H ° +Dm1

ckpse- uiuruyuy Uy

CNTEN |

Timer clocke CKCNT I_| ]_| ]_| |_| |_| |_| |_|
Counter register 0034 X 0035 % 00360000 X 0001X 0002 X 0003(
Counter overflow I_|

Update evenfUEVY l_l

Update interrupt flagulp |

15 Qv HZgti g H ° +Dm®2
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CKPSC |_||_||_||_||_||_“_||_|
CNTEN I

Timer clocke CKCNT |_| |_| |_| |_|
Counter register 0035 X 0036 X 0000 X o001 X
Counter overflow ﬂ_l

Update evenfUEVY |_|

Update interrupt flaguIF |

g 156 QF HzZg1 3 H ° +Dmw4
CKPSC |_||_| |_||_||_||_||_||_||_||_|
CNTEN |
Timer clocke CKCNT |_| |_| |_|
Counter register F X 26
Counter overflow ﬂ_l
Update evenfUEVY |_|
Update interrupt flaguIF l—
g 157 Q" HzZgt g H ° +DmN
ckpse Uit U T
CNTEN [
Timer clocke CKCNT
Counter overflow |_|
Update evenfUEV |_|
Update interrupt flagulp |
Auto-reload preload register FF X 36
Write a new value in TIIVI_)AR/

g 158 Q" H2 gt E ARPE=0H® A’ T (TIMLLARR=G® )
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CKPSG- iUt u Uyl
CNTEN |

Timer locke CKCNT QUESRERRRRRERESY
Counter regite GV G D R CE D o

Counter overflow |_|
Update eventUEV |_|
Update interrupt flaguIR |
Auto-reload preload register 5B X 36
Pak
Auto-reload shadow register 5 X 36

Write a new value in TIMARR

g 159 Q" H2 g1 E ARPE=1H@™ A" 71( < TIMLARR)

@i A+ 4

bji QWAL xs L BWOADbLT Q@ O ta AADxs 0 BIBb i QI Xf1  AD

fo T

b Er~ ¢ Qv EbiT Q &” & Q| é (TIMX_RCR)A h@# Qa1 Nf1 ™~ A" T

(UEV)L &, %K ™Qr T oHeEFf1 ™ A" T

p TIMX_EGRI| &+ a ( TAAGGAT KWAI ) JUGH1I "' @F1 A~ A" T
J TIMX CRL| &+ 88UDISy' @ BUEV' T '@ db | 8 A VAOH" AB

DI &% + %UDISy [wo0e jhei1 " A 7 ta&1 Q" KhxE s or & AAD
Q Xh ° w@E Qv AKX OADMH ° VQ w)

%v 1 b' J° TIMx CR1| é® A@BIURSYH( O A d)t J UGYNfi1 A~ A T UEV
Hi J UF%0@F %j f1 AAN T w dpat Q" 1X]| QF HIL a HF 4 " A= "Q
A A

EAl " A T H A®GEY &+ AL Xh(E QURSHYGE ) A%OH (TIMX_ SR | &+ A
UFH)O U

A B QH Jw Tl Mx _ R@R A B k
A WG EH T W WO(TI Mx | BRSIGEO)
A E @ 0 | &% " Aw O(TI Mx | ABRRn @i k )

Fxs v p Q Ve T AL+ % Av QNT  QuEd
i gl " TIMx ARR=0x36 Hj 2 H T Q" mol RT e
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cKpse- _fiuyiudiuyiuy iy

CNTEN [

Timer clocke CKCNT

Counter register

05_}04) 03),02 01X 00 36 35) 344 33 3% 3K 30 2F)

Counter overflow |_|

Update evenfUEVY |_|

Update interrupt flaguIR |

g 1510 Q" Hzgt g H ° +Dw1

RN RN NAR RN RN

CNTEN |

[T LT T T T

0002 X 0001 X 0000 0036 X 0035% 0034 X 0033

[

Counter register

Update interrupt flagulp l

g 1511 Q" Hzgt g H ° +Dmw?2
CKPSC _||_| |_||_l|_||_||_||_“_||_|
CNTEN [
Timer clocke CKCNT |_| I_I |_| |_|
Counter register 000t X 0000 X 0036 X 0035 X
Counter overflow ﬂ_l
Update evenfUEVY |_|
Update interrupt flaguIF |

g 15-12 Q" Hz2g1 g H ° +Dm4

140279



PY32L020v " v & ¢ q

CKPSC |_||_||_||_||_||_||_||_|

CNTEN |

Timer clocke CKCNT |_| |_| |_|
Counter register 20 X IF 0

Counter overflow

Update evenfUEVY

Update interrupt flaguIF

g 1513 Q" Hzg1 7 H ° +DwN

cKpsc- SRR RN AR RN
CNTEN I
Timer clocke CKCNT |_U_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|
Counter register 05

Counter overflow |_|

Update evenfUEVY |_|

Update interrupt flaguIR |

Auto-reload preload register FF X 36

Write a new value in TI@ARR

g, 15-14 Q% Hz g, E=0O A& v Q Q4 HEI™ A’ 1

A"l +& (®s/=i A)

PA” M WAL Qi xk OAD Q s DT GO(TIMXARR| &+ )l f1 A QWi o' T1

fabyji "Q 1Xhfil A Qi o’ TyYto Wk OAD A 1Q
AT M WAp TIMX CR1| &+ A GECMS| M2 OHO® R J& . WAHIL | % AA
%Op @i & N Jygt ExdPi ™QHea” M %A 11 CMS=0020d "QHea” M WA 2

CMS=030bbi ™MQea” M %A 31 CMS=043 10
pY%WAT 1 j T JTIMXx CR1a GiDIRAD Y E' T~ AX'Y E @ "QAb

l @Qp %K Qi 0= %K Qi oHFl"A TUOD Q ( TG A x¥WAI  +v)

TIMX EGR| é+# A@iUGHF1 “A T +ta1 Q+ Ax OAD Qa ° +O Ax 0AD
4 TIMx_ CR1| &+ A @IUDISY!' @ B UEV' T Tl @ dpb | 6% A  VABH"

A&D| é" + % UDISy [woO0e jhfi“"A 7T tai Q" KhiQE s 0 1 @O
1 AAbi b Q
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%o 1 b' J” TIMX CRLl &+ ABHURSY( O" A 90)l J UGHNF I
Hi 4 UF%0GF %j F1 AA a) Tw dpatQ  1X]|

Q AA

AT A" T UEV
QF Hi 2 Hf 1 ™ A=

EAl " A T Hl A@DE & AL Xh (¢ QURSH® ) A%OH (TIMX_ SR | &+ A O
UFH)O

A @ QH Jw Tl Mx _ R@R A B k

A SO MBI AN T W ( T1 Mx | RS Qud

A E @ 0 | &% " Aw O( Tl Mx | ARRx @i K )

Fxb" +m® Quo, afi1 ™" Ais D Np Q¢ Ve T AL+ %I Av QNI
Qo ( QH A G0 )

gl "7 jaH '"i Qv wE P e

ckpse- RN RN AN

CNTEN |

Timer clock= CKCNT |_|_|_|_|_|_|_|_|_|_|_|_

Counter underflow |_|

Counter overflow []
Update evenfUEV |_| |_|

Update interrupt flagulp |

g 15-15 Q" HZ g1 53 H ° t Dm 11 TIMXx_ARR = 0x6

ckpse- _fUirruvudiuu

CNTEN

Timer clock- CKCNT ﬂ 1_| l_l |_| |_| |_| |_|
Counter register 0002 X 0001 X 00000036 X 0035X 0034 X 0033(
Counter overflow |_|

Update interrupt flaguip) |

g 1516 Q" HZg1 g H ° t Dm2, TI Mx_ARR=0x36
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CKPSC

CNTEN [
Timer clocke CKCNT |_| |_| |_| |_|
Counter register 0034 X 0035 X 0036 X 0035 X
Counter overflow ﬂ_l
Update evenfUEVY |_|
Update interrupt flaguIR |

Note: overflow UIF ~ T 2 3

g 157 Q" H2gt g H ° t D4, Tl Mx_ARR=0x36

CKPSC |_||_||_||_||_||_||_||_|

CNTEN |

Timer clocke CKCNT |_| |_| |_|
Counter register 20 X__IF

Counter overflow ﬂ_l
Update evenfUEVY |_|
Update interrupt flaguIF

g 158 Q" H2g1 7 H ° +DmwN

ckpse- RN RN

CNTEN |

Timer clockeCK CNT Uy Uyl
Counter regite 0608 04)(e3) 020209 05 02)(03( 040338/ 07
Counter underflow |_|

Update eventUEY []

Update interrupt flaguIF |

Auto-reload preload register FD X 36

Pl

Auto-reload shadow register FD X 36

Write a new value in TIMARR

g, 1519 Q" Hz gt ARPEHBE™ A° 1 ( QH i o)

143279



PY32L020v° v a & q

cKpse- RN RN

CNTEN |

Timer clocke CKCNT Juyuyyuyuduyyyl
Coutter registr G DG GG D EEN € €

Counter overflow |_|

Update eventUEY []

Update interrupt flaguIF |

Auto-reload preload register FD X 36

Pl

Auto-reload shadow register FD X 36

Write a new value in TIMARR

9 150 Q% H2 gt ARPEHEN A’ T ( Q" o, )
1533. t Ap

HIpfo ~ w3 Qfbi bio W A ThMril @ Eh i kE & Q¢ Q ¢
F i pfl1 PWM3N HE &1 b8

YP  p¥% N+lK Qi odi oHl QQ x | éve = &D| &+ g TIMKARRs U

| e+ 1 TIMXx_PSC ° Wl éH 1 QOp Y% WAIT @'Q /% | é+ TIMX CCRxZ 1t NT
TIMx_RCR & Q| &+ A 8

an

¢ Qi YyM T TavH X

A bi OWAT Y%K QW o, H
A bi OWAT Y%K Qi oH
A A7 M WA %Ki o> %Ki oH b7 7 PWM@ipz | ve Qw1 218HET 2 p %
APWM Q2K™ Al M %
e Qris OF @ ¢ '{+ TIMKRCR| évw®6&he E"A T*' TFf1 ¢ A
TIMX EGRABI UGHZ aa . TExWAL wfil1_ 0 o Qn BT A Nt Yoadl "
A’ 71 Xh TIMXx_RCR| &* a G k e Qw

pA” M WAIT I M> RCRGI Q61 " A’ TAd1pio a&aiot n"2:MH 3 RCRI| &
H@3MH Q" AD b'pkuv Qvtec’ RCRipi oHfF1 A T @e&bi1 M>* RCR=3HI

A T Fi1 gV 4Ai ocdai o Ten i RCR T 6O
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counteraligned mode Edgealigned mode

upcounting downcounting

TTAAMAA AL NN
Moo v o pttttEEIIE PEETEREETE  HTHEIEE
AAA AL NN
B FR ENE FY SN A N N A B A
AAAAA W AN

masens ey a1 LY

—>
—>
—>
—>
—>
—»
—>

TIMXRCR=3 UEV —s» TT TT TT T T T T T T

TIMxRCR=3 andre

synchronization UEV —>» T T T T T T T

By SW

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

UEV —>»

g 151 awWAi " A ' @eDl 3 TI M1_RCR*

153.4.Q |

Qr oiH I @' @i H ¢ wé ¥

A g H eCKIRT
A H WA 1x v VA D

A v H WA 2xv A VETR

A g A Ve ITR&x A AhH® AwD AR Hw & °

1 Q |fa CK_INTB

b' x¥Ai ® 7 Be SMS=000{ | , CEN DIRe TIMx_CR1| &+ Z > UGy e TIMx_EGR| &
HZT ' hi @ g XhET TN E CENy & 1 WogH 6 g H
CK_INT® &
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u

E TIMx_SMCR| &+ @8 SMS=111"HI %A

Q

Q

_fiuuiuiuyiuy iy

CKPSE-

CENCNTEN |

UG C
CNTINIT [ ]

Counter clockk CKCNT=CKPSC

Counter register

AERRRRRRNARRR RN RN

31} 32) 33):34) 351 36}, 00k 01X 02) 03X 041 05) 06 07)

g, 15-22
F+ & 1

WA I

i >

A

"QH | CQ p H

VM BIEA |

n

TIMx SMCR

lerf ori

. \
ITRX 0XX Tllf ori Encode
TL ED| ;00 mode
External clock
TPRF Risin 101 TRGI 5 model
072| Fier | Edge ‘ CKPS(Q
Filter detector | TRF_Falling 110 ETRF 5 External clocK >
| 111 mode?2
ICF 5
[3:0] CKINT Internal clock
mode
TIMx CCMR
g 152312 H 1 &b
TR
CNTEN |

Counter clock CKCNT=CKPSC

a

Counter register 34 X 35 X 36
TIF
Pl /
Write TIEO
g 1524 H WA 11 B >
F+ & 2

TIMX_SMCR| & # 16 ECE w 1i

h co¥eA

"QHTZQU

A ETRDBiY

A

a

n

- a
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TeRk o}
T|1F§ ori

TRGI 5

%

mode

External clock
model

CKPSQ
/1|3/i;/i/(j4e;8 ETRP Filter ETRFg External clock d
A E —fDTS! downcounter mode2
=155 ElTF CK_INT§ Internal clock
mode
ETP [10] [30]
TIMX SMCR TIMx SMCR TIMXx SMCR
TIMX SMCR
g 15657 2 ARG
N UL
CNTEN |
ETR
ETRP | | l I_
ETRF

Counter clocke CKCNT=CKPSC

Counter register 34 X 35 X:36
g 1526 H WA 2 i >
15.3.5. 6 N /i
Yo AQ [% Thl” AQ /% | éveyoé&D|l évZ1yoQ @
L & 4 T > H Z | = € % H > ] i Z
Ry M Z@ETIx V3N ~“ 1 Xfl1 A-LlLo@@zNTXF t a1 AVI & 'O
F1 AZNeTIXFPXZ 1 E! QAWK WAL v 3 AGAARQ i 3 N
JVQ | &H g ICXPST
TLF ED
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15.3.6.

| APB bus |

v

| APB interface |

‘compare transfer

cagqij > Capturdcompare shadow |
TIM EGgQSO] tedRer Comparator (from time bas&
X

A= A write CCRH
Read CCRII™ o di 2 2 0;/ s
read in_progress o| § 3 (v_vrite CCRL
Read CCR Tvs . R
R Capturgcompare

cac CNBCGR
| CNT counter | >w
I >
g 15-28"Q /9% 1933 o
[ cap|TiIMx CCER
0 0 Oufput oa
ncref clr_int X0 Mode —>|
10 Con‘{oller
Dead OCc IDT11
»  time
OCL_REF generato®N-D .
L {10 Output OCIN
0 fox Mode —)D
Cantroller
A
TIMx CCER
TIMx CCMR TIMx BDTR cane| |[cang cae
OCICE [oam[2:0]| [DTG7:0]] TIMx BDTR| MOE| 0sS[ OSSR
0, 15-29"Q /% 083 “( le 3)
[o0ch
OCREFCLR
ETRE L TIMXx SMCR To the master mode controller
0occs
CNBCCR —output
Mode Output
CNECCR
Contraller] OFREF enable i‘:‘
circuit
C@E| TIMxCCER
TIMx CCMR [ c@M[2:0
(29 MOE| OSs| TIMx BDTR
MOE|  TIMx CR
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A b I JTI Mx_DIEBR BCC1lHE ~ HAA 0

EAl A 'Q HY

A f1 OQEDW QHI "Q+E6 e Tl Mx _ CICR*1

A CC1tB® J(AA%O) Enie N2A ABIQ Hia CCllF | 1ccr1od J
1

A b J° CClHE, hfi1 AAA

R I NQ o, 1d p . Q o, %O nmQU Tw db p . Q o, %0Oe ¢
5 nQQe '{fF18Q o 33U
Fx J TIMXx_EGR| é+# A~ ZUECCxGH! ! @ TF1 VQ AA 0

15.3.7. PWM d,#4 &

WAT JVQ WAGE A-zal T  Nn. v HAm J3Q WA ay
BAILEIN Tm a ATI xR

A 2A 1 €3N w ~ Ot HT I 6

A Ta AT xBPM Aw A J3N1 ax®WAi - Jae ywA

®b1 E 4 Y TILi @EPWM3N @y (TIMX_CCR1| &+ )> 1 M %(TIMx_CCR2| &+ )HI
Tyl bi(n7: CKAUNT@GE ' = v @d)

A OTI Mx _CEB®G JuxJ TlI Mx _COAMRI1ECCL1S=0ATI 1)

A OTI 1FPAQI 6 G 1 Q QQ TI Mx _ccR| Q" )X 4 CCLPF0 O®)

A 'OT| Mx _ CEBR@ X J TI Mx _CAOMRIBECC2S=10T! 1)

A OTR2FPEOQI 6(Q QQ TI Mx_CCREC2P#1¢®dQ)

A OO A VINYX LTI Mx _SMERAGWTS=10DT! 1FP1)

A Jx¥WAT v wme gyWAYX J TI Mx _SMERBMS=100

A E Q xJ Tl Mx_CICERA CCLEBILC2E=1
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o \
TIMXx CNTL 0004 X 0900 X 0001X 0002 X 0003X 0004 X 0900y
TIMXCCR \ 0004  \ \
TIMx CCR \ 0002 \ \
ICL captur I capture! 1 capturt
I capture Pulse width period
Reset counter measurement measurement

g 15-31 PWM  UWA H2

15.38.a1 _ 4+ &

p . WA (TIMX_CCMRx| &4+ a CCxS=00)i | . % 3N (OCXREF= Z @ OCx/OCxN)i z ~ i
T TAJmOEENnOTe1L Gj © 2 . % | éews Qv W% J° U TIMX_CCMRx| é
WA ZBEOCXM=1011 o! AJ . % 3N (OCXREF/OCX)W®® ' 6 " OCXREF AJmw 2

W(OCXREFDJ4 % 2 W®d®O) 2 HOCxé CCxPIll ¢ r @igN
@b X CCxP=0(0OCx 2> W& @) ., OCx AJmw dW J TIMx CCMRx| &+ a @& OCxM=1001
I A J OCXREF3 N ®H
WAT | p TIMX CCRxé D| é+ > Qv e % Kip 17 2% 0Ch Mo + %Ki
het  Z®aA 0 Nhpi @8 _ % WA Ak
1539. N 44

% 1iTrri A _ Léirda’y SaAh®H TJd H E Qv mQ /% | &+ @i

k> aHi % 1§ Ybi HAY

A N | % WA(TI Mx_CCHMRXEBEOCXxM)Y . Ilo6(TI Mx_CGEREBCCXP)
hewo® . Mz@wAbliIi p% w Hi , Ad' @3'YET W(OCxM=000)4&
OPIW( OCxM=001)&anod>W( OCxM=®10) (OCxM=011)

A JAAT S| &vnaE%Oy ( TI Mx|_&HRa G CCx | i)

A N J°7 Z@sn AR (TI Mx _ID& *-ERGEICCXx | EN . F1  AAA

TIMx_CCMRx A %} OCXPEY O TIMx CCRx| é+ T ¢ yiss | &w p . % WA

" A’ T UEVM OCXxREF= OCx , = @& ¢

apEEdy! @ &0 QWEE A Qv Q % WwWA@oi wAiT)D1r . Abi’
% WA JP X

1. O Q* H (g v 1« ")

2.N Z@QQ" 3 TIMx ARR= TIMx_CCRx| &+ a

3b° f1 AAA 01 J CCxlEy

4. O . WA &by
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i 9 Q" »CCRw H oOCx , A1 JOCxM=011
i JoCxPE 3 0 | én

i JCCxP =0l0gw 2 WO®

i 4 CCxE ##i1,

i JTI Mx_CBAGECENXK O Q-
TIMXx CCRx | é+# 1 2 py MH®b T “AQi T, Lery 1T A& | &
(OCXPE=Z00TBMX CCRx @8 D| é*Ef pali KA TH “A) igN.~ AeD

Write B201in the CAR register

Counter register ‘X 003A >< 003B

TIMx CCR 003A D¢ B201

OQREEOQ |

Match detected on CAR
Interrupt generated if enabled

g 15-32 . % WA ocC1

15.3.10. PWM* &

i Ky ~ wWA!' @oi f41 A" TIMXARRI| &% h ' 1+ TIMx CCRx| &4  hi M %D
3 N
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4 TIMX_EGRI| é# A BUGYH[ = Dp AGTE] e+
oCx @il ¢! @ TR TIMX CCER| é# AGICCxPY J1 E' @ Jw D2WOQO&HI W&
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p PWM®A (%A 14 WA 2)i | TIMX_CNT= TIMx_CCRxDJ p % 1 (8'Q Qv QAL Q@
hie YT TIMx CCRxVTIMX_CNT @& a TIMx_CNTV TIMx_CCRXx
i QTIMX CR1] é+# A CMSy @' 61t h'H* T 2F1 ~M GEPWM3ZINGA™ M GEPWM3 N
PWM 3%| 44
A bi Q J

E TIMKCR1| é# AG DIRyWHEBHO™ bi Q@ v~i T A PWMWA 1GaeD E
TIMx_CNT<TIMx_CCRxHi PWMv G 3N OCXxREFm 1 ¢ _ wH b ‘' TIMx CCRxa %% 6322
s L O (TIMX_ ARR)l , OCXREF3'Y®O6 18 ' % ©Owm 01, OCXREF 3 Y0 00 g W

TIMX ARR=8'H ~ M @HIPWM Leé h e
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Counter register (OX 21X 2X3X4X5) 68X 7X 80X 1)
OCXREE
CCRx
CCHF |
OCXREE
CCR8 |_,
CCHF
OCXREE 1
CCR8
CCHF
OCXREF 0
CCR0
CCSE |

315833 -M AAPWM , 1bicgARRZS8
A b Q@ U
E TIMXx CR1] &+ @DIRyw HE bi Q

p PWM®A 11 E TIMx_CNT>TIMX_CCRx Hv & 3N OCXREFWH! ¢ _ b TIMx_CCRX A

Bigs 62272 TIMX_ARRA &5 0 ©1 . OCXREF3'YRO 10 WAT j T 1 OB1 M %EPWM
Le
PWMA™ | 44

E TIMX CR1| &% A BiCMSYH | WO OHWA~ M WA (AGTH®E J M OCXREF/IOCx3 N &

a GAT ) § Qj a @ICMSH J1 % %0O!' @p Qvbi QH J 1 p Q«bi QH U
1 dp MQwbi=bi "QH J 1 TIMXCR1| é% a@ QAP y®OIRY. T ALj T T
ZEAY =

PN, PAT M ©EPWM Leé GEaeD

A TI Mx_ARR = 38

A PWM#A 1
A TI Mx_CRALGICMS=0pA" M WAIi I E Qvbi "QH 4% %0
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Counter register X 0 X 1} 2 X3} 4X 5} 6X 7X 8X 7 645X 4 X3X2X 1 0X1)
OCXRE.F____________|
OCRx4 |

CCiF CMS01 ba
cmsio A
cms11 A A
OCXREE
CCRx7 L
CCiF CMs100r 11 |
OCXREF
1
CCRs8 CMs$01 7
CCaF CMS$:10
CMS11 A
1
OCXREF
CCR8 CMS01 b
CCgF CMS:10 A
CMs11 b
OCXREF—0
CCR0 CMS01
f CMS$10 f
CCiF CcMs11
7 7

g 15-34A7 M ©EPWM Lé (APR=8)
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R™MNL T AZ P Q 1B w7 ECE:E W QEAH 20 AR®AHMY Q™nH

4 TIMx CCER| &+ A @iCCxP> CCxNPy1 ! @w¥% A . " Vs Ol &3 . OoCxal
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P 'Q IDLE' 8 H(MOEi =~ 0)™n 7
a'H J CCxE= CCxNEyNa@33JI™ni b ép 2 1, J MOEY % A ® A
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A OCx, 3NmvazN a | ETEG "~ Mi:vazN@ "-® A
A OCxN, 3NmvazN ri ETEG "~ Mi:vazNGE ~6& Aa

b & 2:3E Q@B . Ky (OCxdd OCxN)U . j hei ZGH

iT " Agl "7 ™Mnad w@E  3NsSE vazN OCxREFe @rd (5  CCxP=0
CCxNP=0 MOE=1 CCxE=1Xh CCxNE=1)
OCXREF |
ocx
|
OCXN |
<> delay <> delay
g 15-35V ™n g JOE]
OCXREF
0ocX L
| |
OCXN <—» delay
g 1536 ™n Lea z: §
OCXREF
OCX
OCXN | <—> delay

g 15-37 ™n Léa =z *
Yo A @WI™NAH {7 a@h [ TIMX BDTR| é+ A G@DTGHAY
H® OCxREF, OCx & OCxN
n . WAI (Al . % & PWM) J TIMx_CCER| &+ @i CCXE> CCxXNE4Y | OCXREF
) hb  OCxd& & OCxNE . AT @plW |, T2 @IWHI pe A |

Az e@ilé (b PWMaGa 6®®@dW) D AATT 1 HA | a2 HZ:ROIWI G2 Q@
2 W= V ™R G4
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wH @G . E sy HLAAD R OPWM , XNTA = hewG'd GO e ©
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A b 47 TI Mx_DIGER GBI g1 E "6 %O( T1 Mx|_&S"Ra BB | F)md HO .

Fi AAA
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OCXREE

OCx

(OCxN not implementedCCxE0, OISx1)

OCx

(OCxN not implementedCCxB0, OISx0) |
OCx

(OCxN not implementgdCCxB1, OISx1) |
OCx

(OCxN not implementedCCxPR1, OISx0)

OCx

OCxN delay. delay

(OCXxEL, CCxP0, OISx0, CCxNEL, CCxNED, OISxN1)

&K delah ﬂdelay |<;>, delay

(OCxE1, CCxEQ, OISx1, CCxNEL, CCxNEO, OISxN1)

OCx I—,
|<—> delay
OCxN
(OCxE1, CCxEQ, OISx0, CCxNED, CCxNEQ, OISxN1)
OCx
OCxN
(OCxE1, CCxPO0, OISx1, CCxNED, CCxNEQ, OISxN0) <©» delay

OCx —1—,—|
OCxN

(OCXxEL, CCxP0, OISx0, CCxNED, CCxNEQ, OISxIN1)

Q153827 @

153.13. nv ' TQF OCXREF3M
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3. v Al & (ETP)= v A« L (ETF) @i Q J

i gl ©7 E ETRF Jwwmw HI MZj a OCxCE®®| OCXREFZNWOA p AaDat A H
HOTIMX 2 PWM WA
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(CCRK
Counte{CN7

ETRF
OCXREPCXCHED)
OCXREPCXCEL)
L]
OCXREELR / /ochRE_K:LR
becomes high still high
9,159] TI MEOCxREF
153.14. 3 ¢ PWM" F w
Ep A i W . Hi H® OCXM CCxXxE> CCxNE pAa{i COM. THi P
H e &D|l &y 8l @ X J4Bi ¢ JiXpa AH 2 HAGA® o9
J COM' @ J TIMx_EGR| &+ GiCOMy* TFf11 &g TRGIi "1 TF1

EA1 COM' T Hh J A%Oy (TIMX SR| &+ AGICOMIFY) Hb*® T J~ TIMx DIERI
éH ECOMIEyL , f1  AAA

i gl " EA1 COM' THi sY¥ja Ji OCx= OCxN

(CCRK
CountefCNT. /
OCXREF
Write COM to?q_l
COM event
CCxEl CCxEL
CCxNED | Write OCxM tdl00 CCxNED
Examplel OC?CxI\A:lOO(forced inactivg \l | | OCXM:100
OCxN
CCxEL Wgtgcc,i‘/l“iéﬁi CCXED
CCXNED an % t CCxNEL
Example2 OC?CXM::LOO(fomed inactive OCxM101
OCxN
com  Unecones co
CCXNED ahg DX CCxNED
OCxM100(forced inactive OCxM100
Example3 oc | | |
OCxN

9 15 0L F1 1 COMEeD( OSSR=1)
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R
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153.16. Va1 0A 44
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J TIMx_CCER/| & H A GBICCLP= CC2Py1 ' @ ™OTI1= TI2I 6Yb 1 raM
e Lu Ay

BA VTILS TI2 17 Amu A G £ 15-1 "QAb /A + 3N GV 3R Qw

T4k O(TIMX_CR1| &+ a8 CEN=1)1 , Q"' %kKp TIIFP1 & TI2FP2 i @W®O@ w 0

TIIFP1 = TI2FP2 {1 TI1 = TI2 p Ve Lus | i a@mzNypbh =®. Ly |

TIIFP1=TIL TI2FP2=TI2 | Qb A V3NG w 21 ¢1° QF =AbD3IN B0VLA 33

NG @ 21 "Q#bjidabi ™QaH TMTIMXCR1| é% @DIRH Tozw o od A

QT O TIL Q © TI2 QadaaHO TIL= TI2 Qi py VM (TILG & TI2E v h
A \ DIRyY

A Wl EWA |7 EBERAETT AVOAD OB H YP~ QW Ep 0 TIMX_ARR
| &+ @85 O Oe A Q¢ QAP 1 7T 00 ARR Qi ai ARR 0 Q) A@pAD 1Q
0 J TIMX.ARRg2 ™ 1 "Q ® % - ©ow o Qe A,z GMKY WTA
HgAs L H WA 2 kit % T aHHA p AWAI 1 Qiotw A +©E y
SAbD s D@+ % QY @Ink DAY T A w Gy U QAD v GleyH ' @AD
MZ i 7 A T @4 T 3 TIIs TI2) 2 Hy'Q

> o

151 "QAbP mA W 3N BV

Active edge Level on opposite signal TI1FP1 signal TI2FP2 signal
(TILFP1 for TI2, TI2FP2 for TI1) Rising Falling Rising Falling
Counting on High Down Up No count No count
TI1 only Low Up Down No count No count
Counting on High No count No count Up Down
TI2 only Low No count No count Down Up
Counting on High Down Up Up Down
E% and Low Up Down Down Up
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Av @EBu A Al @ i /bMCU 1 G vy A Hi 1t = hAEr % " NA + o
TO . Q@ QE3N1 zzuwr” {g6whAT T A +# | @WMsA3IN =~ L, pe1! Q@
"HE 1 AY AA WX A A Quuy

igl A Qv HAGher I ~" ™Q3N@Fi1=>AbPi E IT""E O 2 ~H
"THOT b M "H @@y ™HO! { hpey® Gy J A QepHf1 p A@&DalL 8C3h U
bi X

A CC19%9TIbKx_ CAMRL TI 1APM TI1)

A CC29%9TIbKx_CAMR2 T2FP2m T2

A ccilpgld(Mx CICERI T2FPRr | T1IFA=TI1)

A cc2pOld(Mx _CICERI T2FPRr | T2F P=T2)

A SMS&EOITUMX _SMERI AT vVzpi "1 r~roOQ)

A CEN&ITda Mx _CR11 Qv A& )

forward jitter backward jitter forward

w S Jurrere - e L
S [ I 5 S S

Counter up " Hp
@ 15-42 A H ¥WAT B Qv "HAh e
forward jitter backward jitter forward
T
TR
Counter _\_\_'
=
down up down

g 15-43ICIFP1r @i v | £AWAh e

ERHY JA&A "1 AWAH é8ey*" E @y J3U A1 A Jp'Q WAGEH H+ |
b @d AL # T 1 évémEZzUe Yy oty Tyl Y 4 pGEHA

I T A% @ f ObAT T W ' @QYedAGH . Qv b ! @ (1 @H
QBB & MsA VQ | ére’Q 3No T vQmE Xh! @ D AhHHfi
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15.3.17. HQp dAFNA

TIMx_CR2| &+ @iTIISH | &I 1 Ve Lv 17 AAdG @ M1 Aada @E3A M
% TIMx_CH1 TIMx_CH2> TIMx_CH3

ad

fz2 12A®dhHY @ V1T 1 b AG AVQ

15.3.18. | N€eOpgv A

AT

AhH+ g TIMIZ F1 PWM3N 0 Hi ' @& P A 1 TIMERAwpi £h Hv b7
ney* 3AhH+ b6e CHL CH2 CH3C Aad LI 0 R VIR J

TIMXx_CR2| &+ A @TIISy! OZ1 pi £AH"HQ AN

KWAQ 17 e ywAL x WV TIIFED %E 3A e wpHi Q" Ax 0AD

QR T F1 AT D VWY Mwpa AGEH 97

i £hHe i BQ /% 1 Jm'Q WAL Q 3N®TRC. 'Q 6r1” bA Jwp GIH
- y giz U

i AFhHY ! @i p . WAF1 AT 1 AT ! Qe A ACOM TCZ1:20w 1h
H# TIMIRA  @WRG&1 G ARHHf1 PWM3N 0 t %1 AR H+ 0 AY R A
"Yh©sia €& | % o PWMWAZecri1 A* T 1 AT’ TRGO " A hCHH
TIM1

3ex n v i TIMxhH+ 1 9 %Ky n Vi Al wpeo AYhGBH 1 ow 1

h H+* TIMxG:PWM

JTI Mx_CR2@ETI Y606 AsAhH W ada TI 1%

HIAY XA TI Mx _ mRBRz 6( Q" 0 Tiaep | ) J ° wé& Agz @
Qv QI E Srey M i Db Kwp GIH
A 1mQ WA( A TRJ TI Mx _CCMR1A CC1Saml L@ 4
E. L
A 2w PWMBA | XT& 0©8A HxJ Tl Mx _CAOMRI1A BOC2M=%21CIC2S=00
OOC2REBMRTRGO® A , xJ Tl Mx_CR2A®®MMS=101

AP 1 én TIMLIat*  @EHITR o T A 1t h'HY AY mwed PWM3NI "Q /%
3N % GiTIMX_CR2| €% A CCPC=1)1 @ H A =i COM' T (TIMXx CR2| &+ A

CCUS=1) p & COM' Ta 1 i ¢ @WPWMi 1y (CCXE OCxM) | @p! N OC2REFi
"~ ADY 2 hN
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T E—

™®

T8 I S
CounteCN7J

e //I//l//l//l//l//

ccr X cm3 X cims X croa X chs X caB X cr96 X

weosrer | [ | [ | L[ L[ LI LI

(I I N NN I RSO I
oa — [T I
o [

0w TN

oo

R 11111 TV
. B |

i LSS S S

and OCxM for next step

g 154 neyr i £ eae

15.3.19. TIMu v v Wy

TIMxh H# T 2 pr T%AT 3 AUV G A2 xe g WA i WA= A WA

K+ a0t H* &

PAT A A RV THL "QvesEDE ° wiz A  DpyaH b* TIMXCR1| &+ &

URSYHmHI f1 A7 A" 17 UEVYH o A 0] | &+ (TIMXx_ARRI TIMx_CCRX) TAT

pQi BeeDAt TIL MG "~M bi Q@ | x

A A 1Q@s 4 171 @ - o e Lu @VK(@E eeal | vy Me Lv it %3y
| CLF=00MONAA] A1 °Q = +1 AQj J CC18E O 3Q 010

TI Mx_COMRI1a CC1S=Q1TI Mx _CICERA CCL1P@ORI GE s i ")

A JTI Mx_SMERA SMS=100IRH" ®¢ yWAY.J T1 Mx _SMERA TS=101
OTIAR 30
A JTIMx_CR1A CENzXk 0O Q¢

QAD®Q H Qtoe*W 7 TIL, K AI"~y%HI Qv | texo0o A
AD "Q a2 Hi A %O (TIMX_ SRI é+# AGETIFy) 41 i QTIMx DIER| &+ A TIE(M A &l )
o Jif1 AAA 0
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i gl Es D | &4 TIMX ARR=0x36'HEIOD A p TILi "~> Qv ©Bh ¢ ye 84 Hn

72 TIL M ©EE a g >

CKPSC |
uG I
Count clock= ck cnt=ck psc

Counter register 31 X 32) 33)34 35\ 36}, 00} 01) 0203 00K 01} 02 03
TIF

G 1545 ywWAT Gl @ 2
K+4ao 04a

YEoA @B 1 WA Qe

pbi ®eDal QrEp TIAmHHL I  Qx
A A 1@s 4 Trit@gHI W J e Lw VK( aal j «-LiA@3'YI C1F=0000)
AHAA|] A1 7°Q  ° v AQ| J CC181:: O 3Q 01 4 Tl Mx_CCMR1

| 8" A CC1S=Q1TI Mx _CICERA CC1P@1KhI&E s L HW)
A JTIMx_SMERASMS=U0LhHwm { WAPJ Tl Mx _SMERA TS=101
OTIA®R Vo
A JTIMx_CR%A CENzkUL Q" p {®¥WAi 1 b CENxQ Qwjikuol]j
A VDIWbHM
E TlwmHI ™QAD®Qp H Qu f{ Tlw _yB Q E Qv ADayBH A
TIMx_SR A @ TIF %o

THi "> Qibh yBe ®WAHRN £ TIL MG ag >
T |
CNTEN |
Count clock=ck cnt=ck psc
Counter registd{32)( 33)( 34 ( 35X 36) 37 38)
mw_ ]
Write TIF=0 /

g 1546 i WAT @i > 1
VM A T A Qe

pi  GWeDal Qip T2 V@ " ~ADb i Qx

A A 2s 4 TIE® - 1l Ve Lo VK( Al | VM« L 1 3YI C2F=0000)
AHAA] £ Q1 M J CC2® E12 O 31Q 01 JTI Mx_CAMR1
" A CC2S=Q1TI Mx _CICERA CC2P@1hll ¢E s L{H>W)
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A JTIMx_SMERA SMS=110/RFH"w AWAYJ TI Mx _SMERA TS=110

OTIRR Vo

ETI2, X Ai "~Hi QwADpsng H DI QU aH JTIF%O TI2i "3 Q#k
O Qe A HL n"z TI2 JGEE ag >
° | [ ]
CNTEN |
Count clock=ck cnt=ck psc
Counter register 34 @
TIF
g 1547 { WAT B ~ 2> 2
K+ dov 4420 r4a
v H WA 2 @Bl TKkWA(L H WA 1A WA V) A Hi ETR3N 1 A
v H G I gty WA i WAG AWA' @ OP A VAW A v | A A
TIMx_SMCR| é+ @i TSy "OETRA w TRGI
pi  ©eDAl AR TILi, XN Ai "~1 Qvop ETR@Y% Ai "~Pi "Q K
A TI Mx _SMER Jv A VDX

i ETF=0)Y®9d. L

i ETPSxQQ@ °

i ETPx@d ETHI "~1 J ECE=A v
A Ybi U s 4 TIEm ey

i 1 cCi1F=ge@mel

i ATHAA] A1 Q ° L A

i JTIMx_CAMRI1A CC1Sa010 Q ¢

i JTI Mx_CICERA CC1PQORIG&GE s Li ")

H wA 2

A JTI Mx_SMERA SMS=110/hH"m® A®A J TI Mx_SMERATS101
OTIAWR V0

ETILi . X Ai " ~Ht TIF%0 J1 Qv ADp ETR@E "~ "Q ETR3 NG "~ >

Qi h vy A HI n":: ETRP /M@ a g )
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T

[

CENCNTEN

ere [ L L[ L ]

[ [

Timer clocke CKCNEFCKPSC
Counter register 34 >< 35 >< 36
TIF |
6158 H WA20 AWAIT G 2
15.3.20. 4 a
EYQ 3 WAHI i QDBGWe A DBG_TIMx STOPG J1 TIMx Qu ! @AA* WTAGG
yBTA
15.4. TIM1L Eg Y
15.4.1. TIM10 L Eg 1(TIML CR1)
3" 1 vy o 0x00
! 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 ® 4 3 2 1 0
Res Res Res Res Res Res CKD[1:0] ARPE CMS[1:0] DIR OPM | URS | UDIS | CEN
- - - - - - RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31x 10 39 - - -
H ° +D
2yhephHr H (CKINT) 't ™MR'H >+ ™
NAd # BQE« L (ETRTIX)AT B ~ H e G
Ys e
9:8 CKDJ[1:0] RW 20b0O
00x tors = tekUNT
01x tors = 2 X tek NT
10X tors =4 X tckNT
11x 321 ) At A I
s L bl H
7 ARPE RW 0 0x TIML_ARR| &+ = @A’
1x TIM1_ARR]| éw VA H
OAT M WA
00x ~ M WA Q" 9'QAb y (DIR) | &b i
6:5 CMS[1:0] RW 206b0 Q
0Ix A" M WA 1 Qulosbi=bi Q
&S O8]
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Bit Name R/W Reset Value Function
(TIM1_CCMRx| &+ A CCxS=00)d . % A A %0
1 Ep ™M+ b1 "QH J
10k A" M WA 2 Qvl@sbi=bi Q Q
PP Osbi=bi  Q  dwm | b
(TIML_CCMRx| &+ a CCxS=00)di . % A A %o
Oyt Epgp Qubi QH U
1lx A" M WA 3 ™QrvTesbi=bi Q 1Q
" osbi=bi "Q  Umw | bE
(TIML_CCMRx| &+ a CCxS=00)di = % A A %o
Oyip ™Qvbis=bi "QHz A
Fxp Q" Ak H(CEN=1) j 6 x ~M %A Q
AT M WA
AD
ox Q«bi Q
4 DIR RW 0 Ik Qvbi Q
FXE Q" Jwma” M WAGA " WAHL y
WE
DI~ WA
3 OPM RW 0 oxpat“A THL TQvjyB
Ixpat i " A" 1(] CENy)HI "QvyB
“A 90
T y "OUEV' T @i
Oxb 6B f4 "AAA 1,1 vy " TF1 A
“AAA 0X
2 URS RW 0 6 Qio. fio
¢ J UGH
GRWAL  nF @ A
Ixb B f1 " AAA 01 _ E® Qro, fi of
1 A”AAA 0
B A
T ye [ B UEV' T G |
Ox 61 UEV "AUEV)Y 11 y " TF1X
G Qro, fi o
¢ J UGy
1 uDIS RW 0 GRWAL v B A
A& @] & VE G o 6
1Ix" BUEV jf41 " A T18&D]| &~
(ARR,PSC,CCRX)3 'Y E C 16
b U7 UGHGAGXKWAI waA_.~" A THHgI
.o Qe T w A Dp
bl Qw
vx B Qr
0 CEN RW 0 Ex AL 3
Fxp 1t J° CENyei1v H i WAs A
WA e T TA AWAl @s Us R
CENy
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15.4.2. TIM1G L Ep 2 (TIM1_CR2)

3" 1 v o 0x04
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
5 1 (13 P 0 9 5 17 16 |5 [4 [3 [2_ T o0
Res | OIS4 | OIS3N | 0OIS3 | OIS2N | OIS2 | OISIN | OIs1 | Ti1S MMS[2:0] Res | CCUS | Res | CCPC
- RW RW RW RW RW RW RW RW RW | RW | RW - RW - RW
Bit Name R/IW Reset Value Function
31x 15 39 - - 391 DAmO
14 0Is4 RW 0 M T8 40C4 ) v OISly
13 OIS3N RW 0 M '8 300C3N . ) v OISINY
12 0IS3 RW 0 M T8 30C3 . ) v O0ISly
11 OIS2N RW 0 M T& 20C2N ) v OISINyY
10 0Is2 RW 0 M "6 20C2 ) v OISly
.M "8 1(0CIN )
0x E MOE=0'Hi ™na QCIN=0
9 OISIN RW 0 1x E MOE=0Hi1 ™na OCIN=1
FXT4 J° LOCK(TIMI_BKRI &+ )1, 1 24& 3
ar oyt Mo
v Té& 10C1 )
0x E MOE=OHI b* h X™ OCINi , ™na OC1=0
8 oIs1 RW 0 1x E MOE=OH! b h XN~ OCINi , ™Mno OCi1=1
FXT4 J° LOCK(TIMI_BKR| &+ )1 1 24 3
ar gjt o
TL O
. TS .- . 0x TIM1_CH11 b m < L )
1x TIM1_CH1 TIM1_CH2> TIM1_CH310 J4aao
T
3wA O
sy1er 'Op 3 WA x h H+ G £ 3 U
(TRGO) ' T @4 T hi x
000x * y QTIM1_EGRI| &+ ®UGYH 7132 AR A
(TRGO) b* A (¢ yWAT @ik WA
W) 4y, TRGOi GEz N Mh @ yghd
6:4 MMSJ[2:0] RW 3 @b ha . y
001x 61 q Q" Al 3N CNT_EN 7::A®R A
(TRGO) &'H pa H kor AhH# G
x h Hw G A1 E QA 3NT CEN
[ g 0 WAT @ oA V3N@E G
E Q" & 3NVpPisz A JHI TRGOI hd®
Ad 1 ‘O 3 /x WA ( TIML_SMCRI| &
H A MSMy Sie )
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Bit Name R/W Reset Value Function
Olox " A Q" A" T W A J(TRGO) eeb1
AShHrH ' @ 7 A AxhH~ b8
H
O1l1x % 1T Q AAl &K'Q & &% &l H E
1 CCLIF%OH@OT ETJ4m N A
A* T (TRGO)
100x % (QOCIREF3N 12 A A (TRGO)
101x % (QOC2REF3 N 12 Amw A (TRGO)
110x % (QOC3REF3 N 12 Amw A (TRGO)
111x % (QOC4REF3 N 12 AW A (TRGO)
FYx
1x h H* > ADC@H o X /& Q@i ®3h H+ @
3N Xpi oHj ow
2N3xhHejpa O41i1 3wWAZ Iwi o ox
h "H GBIK y
3 39 - - .
Q /% i A O
OxXb'™Q /% i gi wi(CccPC=1) E {
2 CCcus RW 0 1 COMy ™ A E?
Ixb* ' 'Q /% i yi @iCCcPC=1) ! @
J COMy & TRGli @ Ai "~ AEC
FX HEMUu&ONK 108 At
1 30 - - -
Q /% iy
0x CCxEl CCxNE= OCxMyj T X
0 CCPC RW 0 1x CCxEi CCxNE= OCxMy i Wy 4 oy
ey EGEpR J° COMye ~ A
FX BHEMTOW 18 At
15.43. TIMLK+ 40 LE 6 (TIM1_SMCR)
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
5 | 14 | 13 12 |10 9 1 8 7 1 61 5 a1 3 [ 2 [ 1 [0
ETP | ECE | ETPS[L0] ETF[3:0] MSM TS[2:0] 0OCCS SMS[2:0]
RW RW RW RW RW RW RW RW
Bit Name R/W | Reset Value Function
31x 16 30 - - -
v Al & y 'Of ¢ ETRG & ETRGIr» 1 A A 'HA
15 ETP RW 0 0x ETRj ror d2Waai "Fo@
IX ETRr b5 1 HOWG GT r®O®
voH A yA v H WA 2
14 ECE RW 0 Ox° H WA 2j &
Ixv H WA 2A& 1 Qv TAp ETRF3 N @O Qr
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Bit

Name

R/W

Reset Value

Function

13y 12

ETPS[1:0]

RW

2 @b

v A Hoov A3N ETRP ' 0 & A mw TIM1CLK

w14 A S vl @ AL @ HETRPDE
5 v H 1 &
00X ° "R
01x ETRP ' @2
10x ETRP ' @4
11x ETRP ' @8

E =

11x 8

ETF[3:0]

RW

4 @b

v A<l Pyhe T ETRP3NGE ' > Z7 p ETRPUE
QE-L § AQE- L AT Quddipe Qo

NA ABE T E B -

0000x = ®~ L1 At Fdts ~
0001: fsampLing=fck_inT, N=2

0010: fsampLing=fck_inT, N=4
0011; fsampLing=fck_inT, N=8

0100x fsampLing=fbTs/2, N=6
0101x fsampLinc=fpTs/2, N=8
0110y fsampLing=foTs/4, N=6
0111y fsampLing=fbTs/4, N=8
1000y fsampLing=fDTs/8, N=6
1001x fsampLing=TpTs/8, N=8
1010x fsampuinc=foTs/16, N=5
1011y fsampLing=fpTs/16, N=6
1100y fsampLing=fDTs/16, N=8
1101x fsampuinc=fors/32, N=5
1110y fsampLing=fpTs/32, N=6
1111y fsampLing=fpTs/32, N=8
0 HWFE ETF[3:0]=14aG 2& & 3 HI DTS AY A &8
CK_INT i

1]

MSM

RW

3 Ik WA

oxnAr

1x A V(TRGNi @ T & ~ 1 @61 pE h'Hw(

TRGO)BE BE"~ h H® = x h 'H+ G2 ¢ ¢ TRGOU
O"H AhHwagp  Ap @ ° 7HI Wor o

M

6x 4

TS[2:0]

RW

3 @b

A Ol 3y Orizal QuEE A
000X TIM14(ITRO)

001x 3 © (ITR1)

010x 39 (ITR2)

011 39 (ITR3)

100x TIL @3 ~ 5 4w (TIIF_ED)

101x - Lo @ih He 3 1(TILFP1)

110x - Lo @ih He 3 2(TI2FP2)

111x v A V(ETRF)

Fxw dp3N wHFA W s 410 p A&
NewEC

PyH

OCCS

RW

OCREF | 'Oy y 142 'OOCREF@] ¢
0x OCREF] ¢ 1 OCREF_CLR =
1x OCREF | ¢ i ETRF
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Bit Name R/W | Reset Value Function
K®WA O E 'O v 3N|I AZN(TRGHERG® r~ /b A
G Bl E (i éwsi | &nE ")
000y Ho X WA
b* CEN=1I _ Wi+t H L
001x A, + %A 1
P QTIIFP1I@ Wi Qe g TI2FP2@ ~b i /i 'Q
010K A, * WA 2
P QTI2FP2@ Wi Qe p TIIFP1@E ~b i /i  'Q
011x A, + %A 3
WA 15 WA 2GIN T
100X ¢ H WA
ABE A VTRGHEE "~ A Dp Qi1 XhFil A”
2x 0 SMSJ[2:0] RW 3 @b A| & g
101x i WA
E A B(TRGDm Hi Qv GEH Ak i A IV
Hi, Q@ yBMjvy) QeEko=yB Tpio
110x A WA
R'p A VTRGIGE "~k O] ¥ yn EGO QK 0
[ P i 8]
111x v H WA 1
AGE A V(TRGHEE "~ 0 Qw
Fx b TIIF_ED R A (TS=100)HI | At | WA
T+ w1 TIIF.EDp %K TIIFwp H AT 1t a1 WA
Post A VbEDW
TI ML A
Slave TIM ITRO(TS=000) ITR1(TS=001) ITR2(TS=010) ITR3(TS=011)
TIM1 TIM14 39 39 3D
154.4. TIMLA'HA A L E 6 (TIM1_DIER)
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
5|1 [ 13 | 12 [ 1 | | 9 | 8 [ 76 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
31x 8 30 - - -
BIEX &I AA
7 BIE RW 0 ox B AA
1x B AA
TIEX &I AAA
6 TIE RW 0 ox" B AaA
1x B AAA
5 COMIE RW 0 COMIEX 51 COMA A
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Bit Name R/W Reset Value Function
0x B CcoMa A
1x 5 COMa A
CCAEx 51 "Q /% 4aA
4 CC4IE RW 0 ox" BQ /% 4aA
IX Bl "Q /% 4AA
CC3Ex 51 "Q /% 3AaA
3 CC3IE RW 0 ox" BQ /% 3aAA
Ix Bl "Q /% 3AA
CC2IEx 51 "Q /% 2aA
2 CC2IE RW 0 ox" BQ /% 2aA
IX Bl "Q /% 2AA
CClLEx 51 "Q /% 1aA
1 CClIE RW 0 ox" BQ /% 1aA
Ix 6 Q /% 1aA
UEXx 51 ~ AaA
0 UIE RW 0 ox B~ AAA
Ix 51 " AAA
15.45. TIM1 - L E 6 (TIM1_SR)
3" 1 vy 0 0x010
! Y e o 0x0000 0000
31 [ 30 [29 ] 28 | 27 [ 26 [ 25 [ 24 23 22 21 20 19 18 17 16
Res IC4IF IC3IF IC2IF IC1IF IC4IR IC3IR IC2IR IC1IR
- RC WO RC_WO0 RC WO RC WO RC WO RC WO RC WO RC_WO0
15 [ 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CC40F CC30F CC20F CC10OF Res BIF TIF COMIF CC4IF CC3IF CC2IF CClIF UIF
- RC WO RC WO RC WO RC WO - RC WO RC_WO0 RC_WO0 RC WO RC WO RC_WO0 RC WO RC_WO0
Bit Name R/W Reset Value Function
31x 24 30 - - -
T -Q  4%0
23 ICAIF RC_WO0 0 i
\% IC1IF w
T -Q  3%0
22 IC3IF RC_WO0 0 )
\% IC1IF w
i 2%0
21 IC2IF RC_WO0 0
v IClIF®
i 1%0
K E° Z G Jm VQ Hh* i - A'Q
I %o |1 J1 E Y Oy &
20 IC1IF RC_WO 0 ! S R A
TIMx_CCR1 | ¥ oy
oxn ¢Q 41y
Ixadi ~"Q "1
i " 4%0
19 IC4IR RC_WO0 0
v IClIR®
i "' 3%0
18 IC3IR RC_WO0 0
v IClIR®
i e 2%0
17 IC2IR RC_WO0 0
v IClIR®
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Bit

Name

R/W

Reset Value

Function

16

IC1IR

RC_WO0

i " 1%0

kK E° Z G Jw VQ Hh* i "+~ A'Q "
TU % '+ 141 E 71 []yoya
TIMX_CCR1 ] ¥ oy

oxn ¢¥Q 41y

Ixali "="Q " 1

12

CC40F

RC_WO

Q /% 4 TQ %o
v CCl1OF w

11

CC30F

RC_WO0

Q /% 3 "Q %o
v  CCl1OFw

10

CC20F

RC_WO0

Q /% 2 Q%
v  CCl1OFw

CC1O0F

RC_WO

Q /% 1 Q%o

K B Z @i IR VQ Hi % ' 1.1
oo | v

oXn "Q fi1 Y

1x CCIOFJ 1HI "Q+ @OTJ4 'Q  TIML_CCR1

| e

BIF

RC_WO

A RO TM gl lob S AT

TIF

RC_WO

AH A A %
EAl A’ TeEXWAL  wIigs i WAL G0 E W
AHp TRGI 34" @) r~1 & [ wAiT Gy
~{H . TM gJ1 Er 1o

oxXn A" TFi1 @

1IX AHAAMEe Z

COMIF

RC_WO

COMA A %o

lf1 COM" 1€ E CcxE CcxNE OCxMT
AZ y*. 141 E* 1o

Oxn COM" 1+¢f1 Y

1X COMaA AME 9 Z

CC4IF

RC_WO

"Q /% AA A%
v & CClIF®

CC3IF

RC_WO0

"Q /% 3A A%
v @ CClIF®

CC2IF

RC_WO0

Q1% 2A A %
v @ CClIF®

CClIF

RC_WO0

Q /% 1A A%

b* CCl Jwm . WAY

E Q"6m% 60 AH ¢ QHI y* Tl 1l H
DAOMMWAT v (va TIMLCRL| &+ WICMSH)
E+ 1t lo
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Bit Name R/W Reset Value Function
oxXnNvY Al y
1x TIM1_CNT @6 b TIM1_CCR1 @6 w
b* CCl Jm WAX
EQ " 7A1H g 1JL E* 71 Joa
TIM1_CCR1 J 0
oxn JVQ f1 y
1Ix J3Q f1 Xh Qv 6T <JTIML_CCRL(p ICLi
s AT A e am o)
" AA A %
EF1"A" TH y*. 741 E 1 ]o
oxn" A" T+1y
IX" A" TMéeZz El &% TAH g' T4 I
¢\ TIM1_CR1| &+ @iUDIS=0i E REP_CNT=0H
0 UIE RC_ WO 0 F4TA T( ebi ‘ QY i odi o H)Y
¢\ TIML_ CR1| e+ B UDIS=0 URS=01 E
TIM1_EGR| &% @UG=1Hf 1 ~ A" T( T MCNT
A Dp)
¢\ TIM1_CR1| &+ @GiUDIS=0 URS=01 E CNT
AT DpHF1 " A" T evOaxWAL | &
H (TIM1_SMCR)C
15.4.6. TIM1' TFf wL E g (TIM1_EGR)
3 1 v o0xl4
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
5 [ 14 |13 1z | 1 [0 9 [ 81 7 16 5 [ 4 1 3 2 [ 1 [0
Res Res Res Res Res Res Res Res BG TG COMG | CC4G | CC3G | CC2G | cCi1G uG
- - - - - - - - W w W W W W W W
Bit Name R/W Reset Value Function
31x 8 3D - - -
F T
' T4 Lzl A Ti. 1so0jo
7 BG w 0 Oxh LAY
Ixf1 A "1 %HMOE=0 BIF=1i XAk MZ
Gin AL, F 1 ZTEA A
Foi AT
' T4 LT:fd4 A A Ti ts oo
6 TG w 0 Ox H LAY
1x TIM1_SR| &+~ GETIF=1i NAk MZ G A1, £
Z i A
Q /B TLELL A
* TJd L+ tso]fo
5 COMG W 0 OX LAY
1x E CCPC=11 61 ~ A CCxE CCxNE OCxMy
Fx HEMGW | 8 Q@
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Bit Name R/W Reset Value Function
F1°Q /9% 4 71
4 CC4G W 0 -
v a CCiGw
F1Q /% 3 71
3 CC3G W 0 .
v a CCi1Gw
F1Q /% 2 71
2 CC2G W 0 .
v & CCiGw
F1Q /% 1 71
gy* TJ LT El O AQ /% 0 TULY. Ts 0L
jo
OXx N LAY
Ix p CCli f14 AQ /% ' TX
1 CC1G W 0 N CCl .m X
J CClIF=Ll NAk MZ@ia At F1  ZGEa A
N CCl Jw X
E ©8 Qv 6°Q s TIML.CCR1|l &+ 1 CClIFhJ 1
NAk MZ@Eia AL, F1° ZBEEA A N CCLUFTJ w
1, 1 CClOF=1
F1TA T ' 14 1. tso]jo
OxnLAY
1Ix A. Dp Q"1 Xfi1 A"A T
0 UG w 0 . ~ 9 .
LY X wa or O ol 4R w) X
PAOMNWAT G DR=0C i Q) Q@ Jo¥\
DIR=1( i Q) Q¢ TIM1_ARR &6
154.7. TIM1O N/& 4 aL E 6 1(TIM1_CCMR1)
3 1 vy o0x18
t 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
OC2CE OC2M[2:0] OC2PE | CO2FE | CC2S[1:0] | OC1CE OC1M[2:0] OCI1PE | OCIFE | CC1S[1:0]
RW RW RW RW RW RW RW RW RW RW
R 4 4
Bit Name R/W Reset Value Function
31y 16 3D - - -
15 OC2CE RW 0 % 2o
14:12 OC2M[2:0] RW 36 M % 2WA O
11 OC2PE RW % 2 /Ei
10 OC2FE RW % 20 A
Q /% 2 O
yhe GIA L g R/ 13 b oy
9:8 CC2SJ[1:0] RW 2 @b 00x CC2 Iw
01x CC2 J o R IC2T mp TI2i Y
10x CC2 Jw 1 IC2T mp TILi g
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Bit Name R/W Reset Value Function

11x CC2 JW 1 IC2T mp TRCi  %wWA
Kk TApR 7 AY % a'He' TIM1_SMCR
| &+ @iTSY 'O

Fx ccask p W H(TIM1_CCER| & v @G

CC2E=0)¢ T ! "
% 1]o&
7 OCI1CE RW 0 0x OCIREFj p ETRF R,@i& ¢
1x fAsd ETRF b >wi ]| OCIREF=0
% 1WA
yhe . v&3N OCIREF@LD A1 & OCIREF
" A" OCl1 OCINGE® OCIREFT > Wod®!I &
OC1 OCIN@E® @I Wn "3 CCIP CCINPH
000y , . % | é+ TIMILCCR1m Q¢
TIM1_CNT % M OCIREF] A7t g
001xw H U 1w @I W E Qn
TIMX CNT@EO® "Q /% | &
1(TIMX_CCR1j 2 Hi A" OCI1REF %
010x ¥ H 1w @2 W E Qn
TIMX CNT@E6 n'Q /% | &
1(TIMX_CCR1j 2 Hi A OCIREF®H
011x ~ E TIM1_CCR1=TIM1 _CNTHi ~

OCI1REF@H W
100x A" Wmn @3 W A OCIREFWH

101X A" m&®@®> W A OCIREFw
6:4 OC1M[2:0] RW 36b0 . _
110x PWM¥A 1k pbi TQHI §
TIM1_CNT<TIM1_CCR1H 1RGO Wi &
RO @2 Wepb i  QHU A
TIM1_CNT>TIM1_CCR1 H 1% @3 W
(OCIREF=0)I ¢ . W& @3 W(OCIREF=1)
111x PWM®¥A 2k pb i "QHI f
TIM1_CNT<TIM1_CCR1H 1w Q2 Wi ¢ |
ROQI Wppb i QHi
TIM1_CNT>TIM1_CCR1H 1RO EI Wi &
LSRR
F 1x f LOCK/Z. & 3(TIMx_BDTR| & * A
LOCK Y )X h CC1S=00( Jé& ) wgiji
ne
F 2x p PWMWA 18 PWMW*A 241 E QE% J°
v dp . % WAAx, JWAT Q PWMWA
‘Hi OCIREF? Wé ¢ w
% 1 fE
0x~ B TIM1_CCR1| &+ @ il CH R
3 OC1PE RW 0 yTIMl_CCRl! é Hf hAS i 'A»r o
1x Ak TIM1_CCR1| & w i If1 " "HAx M
| &+ "HA1 TIM1_CCR1 &3 6p~ A
T ' I'H E &Dl era
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Bit Name R/W Reset Value Function
F 1x f LOCKA, & 3(TIMX_BDTR| &+ A @
LOCK Y )X h CC1S=00( J& ) Hij
i o
F2xkpoi wWAi ! @p’. | éw
i A1 PWM¥WA1 ¢ _ TULOAj. h
% 10 Al
12210 OC , M AW 3y TG Z
Ox: Q Q¢ - CCR1©61 OC1* WHAI o £ A
HTEADE E An B VO AOQ- HL oz
OCl ., @Wyona HR5AH « Q
2 OCI1FE RW 0 I ¥ AMEOO-@AT 8 AT K% W
t %1 OC1 Jm% dWam% J°n
W~ AM@OO-> OC1 , @aAH A~
m3AH v Q
OCI1FEGEE o 48 PWM1& PWM2¥AH A
T
M /% 10
2yhe GiAb £ R/ . 13 Vb @ Oy
00x CC1 Iw Y
01x CC1 w21 ICIT mp TILi
10x CC1 w21 ICIT mp TI2i @
1:0 CC1S[1:0] RW 2 [0 _ .
11x CC1 Jw 21 ICIT mp TRCi  %wA
k TApn A" 3 A He' TIM1_SMCR
| &+ TSy 'O
Fx ccisk p W H(TIM1_CCER| &+ @
CC1E=0)t { | * @&
o 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
5 [ 1 | 13 | 1z | 11 [ 10 | 9 [ 8 | 7 1 6 5 [ 4 3 2 [ 1[0
IC2F[3:0] IC2PSC[1:0] CC2S[1.0] IC1F[3:0] ICIPSC[L:0] CC1S[1:0]
RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:16 30 - - -
15:12 IC2F RW 4 @b JQ 2. L
11:10 IC2PSC[1:0] RW 26b0 VMQ 2
M /% 2 O
2yhe GIAD g [ . 13 b @ Oy
00x CC2 Iw oy
o8 CC2S[1:0] RW 0 01lx CC2 w1 IC2T mp TI2? U]
10x CC2 w3 IC2T mp TI1i W
11x CC2 AW 21 IC2T mp TRCi  %wWA
Kk TAp AH Y A Her TIM1_SMCR
| &+ BETSYy 'O
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Bit Name

RIW

Reset Value

Function

Fx cca2sk p
CC2E=0)¢ T ' ~

W H(TIM1_CCER| &+ @G

7:4 IC1F[3:0]

RW

JQ 1. Lw
ghe Tl @ -~ ' 3
< Luwa AT T Qw461
E e NA T9hfi
0000x = ®~ L1 A1 DTS
0001: fsampuing=fck_inT, N=2

0010: fsampuing=fck_inT, N=4
0011; fsampuing=fck_inT, N=8

0100y fsampLing=fbTs/2, N=6
0101y fsampLing=fbTs/2, N=8
0110x fsampLinc=fpTs/4, N=6
0111x fsampunc=fors/4, N=8
1000y fsampLing=fDTs/8, N=6
1001 fsampLing=TDTs/8, N=8
1010y fsampLing=TbTs/16, N=5
1011y fsampLine=fpTs/16, N=6
1100x fsampLing=TDTs/16, N=8
1101x fsampLing=TpTs/32, N=5
1110x fsampLing=fpTs/32, N=6
1111 fsampuing=TpTs/32, N=8

A 08

3:2 IC1PSC[1:0]

RW

VM 1w

2y h e CCl =ue ICIT o
CCI1E=0(TIM1_CCER| & A )l ,
0ooxn - r1Q E|] 5 I
A KQ Y
Olx Y6 2A" T A
10 s 4A” T A KQ
11x %6 8A" T A KQ

HHU

KQ g

Q0

e A -

1:0 CC1S[1:0]

RW

CCIS[LO)X 'Q /% 1 'O
2phe oAb e R/

00x CC1 Iw W

01x CC1 Jmw ul ICLl1

10x CC1 Jmw ul ICLl1

11x CC1 dJwm Al ICLl1
k TAp AH A

0
W CH(TIML_CCER| & # @

13 b o
mp TI1i Y
mp TI2i Y
mp TRCi
He »
| &n BITSH
Fx ccisk g
CC1E=0)¢ T | * i

So¥tA
TIM1_SMCR

‘Ox

15.4.8. TIM1 0 N /¥

3" 1y ooxiC
t H e o 0x0000 0000

«+ 4L Ep 2(TIM1_CCMR2)

31 30 29 28

27

26

25

24

23 22 21 20 19 18 17

16

Res Res | Res | Res

Res

Res

Res

Res

Res

Res Res | Res | Res Res Res Res

15 14 13 12

11

10
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OCAGE | ocae0l [ oCTE | COFE ] cousival [ OCE ] OSMEALFOCTE] OFE | ocasiia
RW [ RW [ RW [ RW RW [ RW RW [ RW RW [ RW [ RW [ RW RW [ RW RW [ RW
N 44
Bit Name R/ W Reset V Function
316 30 - - -
15 OC4CE RW 0 % 4] oA
14 : 1] OC4M[ 2: 0] RW 310 % 4AWA
1 OC4PE RW 0 % 4 /i
10 OC4FE RW % 4pd Al
Q /% 4 O
yhe GIAb & R/ . C1 3 b E Oy
ogcc4 Iw Y
oxcCcc4 Jw 1 | Cdmp TIidy
o 8 ccas[1:0 RW ” 160 1qCC4 Jw 1 | Cdmp TIi3y )
1xCcC4 Jw 211 Chmp TRGC %wA
Kk TApn AM 3 AHe' TI1 M1 _ S M(
| e TS 'O
Fxcc4.p W OH(TI M1 _ C@E R
CC4E=0) ~
7 OC3 CE RW 0 % 3o
6: 4 OC3M[ 2: 0] RW 2 10 % 3WA
OC3PE RW 0 % 3 /i
OC3FE RW % 30 Al
Q /% 3 0
2yhe GIAb £ R/ . 13 Vb @ Oy
ogCcC3 Iw Y
oxccs Jw 21 | Ci3mp TIi3y
1§ CC3 Jw 1 | Ci3mp Tlidy
1: 0 CC3S[1:0 RW 2 [0 .
1¥CcC3 Jw L1 CBmp TRC %WA
Kk TApn AH 3 AHeg' TI M1 _ S M(
| e TS 'O
Fxcc3ep W H(TI M1_C@E R
CC3Ez0) " @
o N4 a:
Bit Name R/IW Reset Value Function
31x 16 3o - - -
15:12 IC4F RW 46b0 VQ 4. L
11:10 IC4PSC RW 6bo0 VQ 4 5w
Q /% 4 O
2yhe WIAb £ R/ . 13 Vb @ Oy
9:8 CC4Ss RW 2 @b 00x CC4 J W 0]
01x CC4 Jw R IC4T mp TI4i g
10x CC4 Jw 21 IC4T mp TI3i
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Bit Name R/W Reset Value Function
11x CC4 Jw® 1 IC4T mp TRCi  %WA
Kk TApR 7 AY % a'He' TIM1_SMCR
| éw @TSY "OC
Fx ccask p W H(TIM1_CCER| & v
CC4E=0)¢ T | * w8
7:4 IC3F RW 46b0 3Q 3. L+
3:2 IC3PSC RW 2 @b VMQ 3w
Q /% 3 0
2yhe GiAb g A/, ¢ 3 VbW Oy
00y CC3 Iw
01x CC3 Jw® 1 IC31 mp TI3i W
L0 ocas W > b 10x CC3 Jw 1 IC3T mp TI4i g )
11x CC3 Jw 21 ICIT mp TRCi  %wA
k TApn A" 3 A He' TIM1_SMCR
| &+# @TSY 'O
Fx cc3sk p W H(TIM1_CCER| &+
CC3E=0)¢ T ! " w8
1549. TIMIO N/ aAlL E 6 (TIM1_CCER)
3 1 vy 00x20
t He o 0x0000 0000
31 [ 30 [ 29 [ 28 | 271 | 26 25 [ 24 [ 23 [ 22 [ 21 [ 20 [ 19 [ 18 [ 17 [ 16
Res
15 ] 14 13 12 11 10 9 8 _7 6 5 4 3 2 1 0
Res CC4P CC4E | CC3NP CC3NE CC3P CC3E CC2NP CC2NE CC2P CC2E CCINP CCINE CC1P CClE
- RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31x 14 309 - - -
13 CcC4p RW 0 VMQ 4 I & v & CCI1PGEicw
12 CC4E RW 0 VQ 4 . A v a CCLE Eio
11 CC3NP RW 0 VMQ 3N I & v & CCINP@E®
10 CC3NE RW 0 VQ 3N Al v a CCINE @io
9 CcCc3pP RW 0 VQ 3 I & v a CCIPGE®
8 CC3E RW 0 JVMQ 3 . Al v a CCILE Gie
7 CC2NP RW 0 VQ 2 I & v & CCINP Giic
6 CC2NE RW 0 VMQ 21 Al v & CCINE Gic
5 cczp RW 0 VQ 2 I & v a CCIPGE®
4 CC2E RW 0 VQ 2 . A v a CCILE @in
VMQ 1N I &
0x OCIN 23 W& ®
3 CCINP RW 0 Lx OCINH> W& .
Fx f LOCKA . (TIM1_BDTR| &* A ©&LCCKY )
W 34 2h CC1S=00( Jw ) gt o n
@
2 CCINE RW 0 Q1N AL
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Bit Name R/W Reset Value Function
OX W K OCIN™ B . | + % OCINGE . > W8
22 MOEI OSSh OSSRi OIS1i OISINI CCI1E Y @
6
1x Ak k OCIN3N  ~ Mz@E  Ad1 T . 2w
® 2 MOEI OSSh OSSRi OISl OIS1NI
CCI1E y @i
VQ 1, ¢
CC1 WX
0x OC1 2 WO®
1x OC1H2> W& ¢
cc1 DI SV
CCINP/CCIPYy OAm A&'Q 3N GiTIIFP1>
TI2FP2 @il &
00xj r /i "rxTIXFPLi " - ®GeQ ¢y WA
i A v H d AWAT Ly
TIXFPLj r” & | WA A w WAL
O1xr~ /i ~XTIXFPLT r~&@QeQ ¢y WA
AV H & AWAI Ty
TIXFPLr & { WA A " WA
1 CcC1pP RW 0 10321 ) A A J
1Uxjr /e-xTIXFPLi ">71 -~ QO@e™Q
H¥WAT A v H & AwWAiI Qy
TIXFP1j r~ & | WA A Jdjt zisd
. oH oA
Fx
Mz 1 | yi G b TIMx_CR2
| &+ A GICCPCH J1  y CCIPGHh &@yE
®dp COM’ T A1 HéhT 2]
2. f§ LOCKA_ (TIMx BDTR| &+ a G LOCKYH ) W
3d20, yji no
3.CH4|] He - ®®
4. VQ b H | ICXIR& & ICxIFi CCXSE "HY
01w
VQ 1, Al
CC1 dJwmo X
OXHW K OC1l™ B . 1+ %OC1G . 2 WO 3:
MOE OSSI OSSR OIS1 OISIN CCINEy i
6
o CC1E W 0 1x Ak xk OC1zN .~ Mz@ . Adb1 T . 2w

® 3 MOE O0SSI OSSR OISl OISIN
CCINE y @i

CcC1 Jwm UVx g~ h Qe @bl e i Q
2 TIM1_CCR1]| é+w

oxQ " B

1x Q A&t
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152vdOa Al T @4 OCx OCx N @ |

H

Control bits Output state
MOE | OSSI | OSSR | CcxE | CcxNE OCx output state OCxN output state
0 0 0 .7 B(@wh H* AA) OCx=0, .7 B@sh H® AAN
OCx_EN=0 OCxN=0, OCxN_EN=0
- o OCXREF + Polarity
H = -
0 0 1 . BUeh HTAA) OO0 OCXN=OCxREF 2 &
OCX_EN=0 CCxNP, OCxN_EN=1
0 1 0 OCXREF + Polari~ty 7 B@Ubh H AA)
OCx=OCREF a a CCxP, OCx_EN=1 OCxN=0, OCxN_EN=0
_ ) OCREF@i/] & not OC-
OCREF + Polarity + dead-time . .
0 1 1 OCx EN=1 REF{ + Polarity + dead-time
OCxN_EN=1
1 X 1 0 0 .7 B(bh H® AA) OCx=CCxP, T B(bh HH AA)
OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
. - _ OCXREF+Polarity
1 0 1 . BOeh H" AA), OCx=COXP, | 5CyN=OCXREF xor CCXNP,
OCx_EN=1 OCxN_EN=1
_ L To6e |, Al hmno®
1 1 0 OCXREF+Polarity
OCx=0CXREF xor CCxP, OCx_EN=1 2 WC , OCxN=CCxNP,
OCxN_EN=1
_ ) OCREF @i, ¢ not OC-
OCREF+Polarity + dead-time ) ]
1 1 1 OCx EN=1 REFZ + polarity + dead-time
OCN_EN=1
0 0 0 . B(wsh H+" AA), OCx=CCxP, .7 B(@sh H® AA),
OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
8 2 é . BUshHe AA)
¢ ©Bi: OCx=CCxP, OCx_EN=0, OCxN=CCxNP, OCxN_EN=0
0 1 1 b H épxd A™NnH o1 3 OISx/mOISXNXj MZ
0 X OCx= OCxN @i 3 Wi OCx=0ISx> OCxN=0ISxN
1 0 0 .7 Be mhHY AAZ 7T Be mhHY AAZ
OCx=CCxP, OCx_EN=0 OCXxN=CCxNP, OCxN_EN=0
i 2 (1) noTo6e | Al hmn ®d W
a ¢ By OCx=CCxP, OCx_EN=11 OCxN=CCxNP, OCxN_EN=1
1 1 1 NH épxd A™NH ¢ 3 OISx/b OISXNXj MZ OCx
5 OCxN @i @3 Wi OCx=0ISx> OCxN=0ISxN

15.4.10. TIM1 AgL Ep (TIML_CNT)

3" 1y o0x24
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
CNT[15:0]
RW
Bit Name R/W Reset Value Function
31x 16 39 - - -
15:0 CNT[15:0] RW 160 h QH w6
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15.4.11. TIM1L . gL Eg (TIM1_PSC)
3" 1 v o0x28
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
PSC[15:0]
RW
Bi t Name R/ W Reset V Functi on
3k 16 39 - - -
H BIO
Qv GEH '€ CK_CRW: fck_pbd PSC[15:0
15: 0| PSC[ 15/ RW 1 &0 PS@I~" E"A" 1Tf1 H VE’ W en BOYPT A
TYo Q-
TI M_EsgBGy Joa TApeywAoixi + Jo
15.4.12. TIM1™ n LEp (TIM1L_ARR)
3" 1 y oo0ox2C
t He o 0x0000 FFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARRJ[15:0]
RW
Bit Name R/W Reset Value Function
31x 16 39 - - -
5 0 NS
15:0 ARR[15:0] RwW 166 hFF|ARRY 9~ N Tvh s L | &n w6
Es O %36 mM Hi Q4] TA
154.13. TIML ¢t ApL Ep (TIML RCR)
3 1 vy 00x30
! 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 REP[7:0]
- - - - - - - - RW [ RW [ RW | RW | RW | RW [ RW | RW
Bit Name R/W Reset Value Function
31x 8 3D - - -
©Q Qv e
Ak~ rTter Pysr T°A J% | &+
7:0 REP[7:0] RW 8 @h A 'gov Q5K | 6+ e E | &
HZPbe F14 T AAAL, ha HEof 1 " AAA
o83 !
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Bit Name R/W Reset Value Function
%Kb i Qv REP_CNT O hfi A™ A T
Xh Qv REP.CNT Ax REPSAD 1Q 32
REP CNTE & p v Q" A’ T URCA 1 HE
REPS | + % M TIML_RCRI| &+~ A BE
i Ko Q" A" TA1 HE Ax
YP ' p PWM¥WAA 1 (REP+1)MZ "~ X
Kp ~M WA 1 PWMv QGQ ¢
K pAOMMWAT I PWMAY QUEQ"
15.4.14. TIMLO6 NA L Eg 1(TIM1_CCR1)
3" 1 v o0x34
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
1-5 1-4 1-3 1_2 1_1 1_0 9 8 7 6 5 4 3 é i 0
CCR1[15:0]
RW
Bit Name R/W Reset Value Function
31x 16 30 - - -
Q% 156
N CC1 J R X
CCR1Y 9~ VE "Q /% 1] é+ wibe
X4
b' p TIMLCCMR1| é+ (OCIPEy)a' O
: 61 TDJ4 VE | &+ A
15x 0 CCR1[15:0] RW 160h e L EQET A TA1l HI % 6¢ VE M
1% 1] &+ A
E"'Q /% | évwyo” m Qv TIML CNT9% G
61 Xhp OCLM A| 3N
N CC1 Jwm X
CCR1Y 9™ + i ¥ Q 1 TelClle & Q
H O
15.4.15. TIM1O N/ L Eg 2(TIML_CCR2)
3" 1 y o 0x38
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
1-5 1-4 1-3 1-2 1-1 1-0 9 8 7 (-5 é 4-1 3 2 1 (-)
CCR2[15:0]
RW
Bit Name R/ Wl Reset V Function
3 % 16 35 - - -
15: 0 CCR2[15:| RW 1 o @ 20
N CC2 Jm X
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Bi Name R/ Wl Reset V Functi on
CCR29" E "Q /% 2| éw Wibe
SX4
b'p TI M1 _CCMR2( OC2RR" ©
: 01 TDJ4 VE | &Hoa
e 1 EQE™ A" TA1 Hl % 6¢ VE Q
/% 21 &4 A
E°"'Q /% | évwyo” m Qv TI M1 _ &N B
61 Xhp OCMEj _ 3N
N CC2 Jm X
CCRR29I" i K JQ 2 T1¢l CRe @ 1Q
H O
15.4.16. TIM10 N/ L Eﬁ 3 (TIM1_CCR3)
3" 1 y o0x3C
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
1-5 1-4 1-3 1-2 1_1 1_0 9 8 7 (-5 é 4- 3 2 1 C-)
CCR3[15:0]
RW
Bit Name R/ W| Reset V Functi on
316 3D - -
"Q /% 36O
NCC3 IR, X
CCRB9™ JVE "Q /% 3| é+ wide
61
b'p Tl M1_CCMR3( OC3RPR' O
: 61 TDJ4 VE | &Hoa
15: 0 CCR3[ 15: RW 1 60 e L EQET A TA1l HI % 6¢ VE M
/9% 3] &4 A
E"'Q /% | évyo” m Qv TI M1 _ @N B
61 Xhp OC1Ai | 3N
NCC3 Jwm Y
CCRB9" i Kk JQ 3 T1¢l CBe @ 1Q
H O
15.4.17. TIM1IO NA¥ L Ep 4(TIM1_CCR4)
3" 1 vy o 0x40
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
1-5 1-4 1-3 1-2 1-1 1-0 9 8 7 (-5 é 4-1 3 2 1 (-)
CCR4[15:0]
RW
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Bit Name R/W Reset Value Function
31x 16 39 - - -
Q% 46
N CC4 dJmwm X
CCRAY 9~ VE " /% 4] &+ @b
67

b* p TIML.CCMR4| &+ (OC4PEy)a" O
61 TDA VE | &4 oa

15:0 CCRA4[15:0] RW 160h e I EQET A TA1l HI % 6¢ VE Q
9% 41 e+ A
E Q /% | &4 y9~ /b Qv TIML CNT% 6
61 Xhpg OCMEj _ 3N
N cca Jw Y
CCRAY 9™ *i K 3Q 4 T1elCale @i Q
H O

154.18. TIM1 U, wL Ep (TIM1L_BDTR)

3 1 vy o0x44

¢ 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
MOE | AOE | BKP | BKE | OSSR | OSSI | LOCKI[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
31x 16 309 1 - -
3 /i
fi VOO Yy o t1at Jo i QAOEY @
i1+ 1 J0ds vJ1 ExM U, ®
15 MOE RwW 0 ®

Ox" BOC= OCN ., &¢A wM 'Tduy
ix b U177 z@iE ye TIMIL_CCER| &+
CCxE CCxNEyC 1, Ak OC= OCN

s O | Al
0x MOEE { T4 1y
" AOE W 0 1x MOEf T:l 1api AT A Ts 0J 1leb
' RUIRAYY
Fx fi LOCKA_  (TIM1_BDTRI| & a B LOCKY )
R, gji No
Bl &
0x JHI WR QY
13 BKP RW 0 1x 3V IWHR
Fx fi LOCKA_  (TIM1_BDTRI| & A B LOCKY )
R, yji No
12 BKE RW 0 =
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Bit Name R/W Reset Value Function
ox" B Y
1x Ak gy
Fx A LOCKA . (TIM1_BDTR| &%+ A G LOCKY )
k1, yji No
wAipw T6BH O
y 1272 E MOE=1h Wl . H =1 8
h'H+ Aj & p OSSRYy
va OCIOCNE @ 4 " e'Q /% Al éw
(TIM1_CCER)
OX ERH®" j TAHI ™ B OC/IOCN , & OCIOCN A&
11 OSSR RW 0 i
., 3N=0Cy
1x ERH# | TAHI f CCxE=1& CCxNE=11 Ak
OC/IOCN . X ., nodW
OC/IOCN AT . 3N =1
Fx A LOCKA_ (TIM1_BDTR| &* A G LOCKY )
20, Hji Vo
M ®WAiopw T6BH O
y 14 E MOE=0h W o, H
v & OC/OCN A& @ 4 " e'Q /% /A& | éw
(TIM1_CCER)
Ox ERH*j TAHI =~ B OC/IOCN , & OC/OCN &
10 oSSl RW 0 T . 3N=0Cy
1x Eh H*j T AH1 f CCxE=1& CCxNE=1i
OC/IOCN % . TM 2> W
OC/OCN A&l | 3N =1
FXx A LOCKA_ (TIM1_BDTR| &%+ A G LOCKY )
K2, Hji No
h o U
HW B T awé’ 37
00x hw 11 éwvn’ 37y
o1y ha, 1 j i JTIMIL_BDTRI &+
DTG/BKE/BKP/AOEY  TIM1_CR2| & w i
OISX/OISXN Y
10k ha, 2071 ha, 1asRy 1 G |
9:8 LOCK[1:0] RW 2 @b "JyCCl éye f w CCxSH m
| TIM1_CCER| &+ @ CCxP/CCNxPy { @3
OSSR/OSSIy Y
11 h4, 30ji 3 ha, 2a8Ry1 O |
"RCCi e A W CCxSy
I TIM1_CCMRx| &+ © OCXM/OCXPEY C
Fxpvteyger ET " KLOCKy1 i 2
TIML BDTR| é+v 1, Tk, J e ¢y
™M AL H A
7:0 DTG[7:0] RW 86h0 Pyhe” ¢3R ,e @¥nYAH 35 OT
“TYAH X

DTG[7:5]=0xx => DT=DTG[7:0] © Tdtg Tdtg = TDTSY
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Bit Name R/W Reset Value Function

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 Tdtgi Tdtg =8 O TDTSY
DTG[7:5]=111 => DT=(32+DTG[4:0]) O Tdtgi Tdtg = 16 O TDTSY
@) X TDTS =125ns(8 MHz)t ! T @i™n'H )

0 15875nst Y¢ 'H w 125nsy

16us’ 31750nst Y2 'H w 250 nsy

32us’ 63ust N¢ H wW1lusy

64us’ 126ust Y¢ H m 2usy

Fx A LOCK/ . (TIMI_BDTR| &+ A ©8LOCKY )
1l 263, Pyji Vo
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16.

v HQp (TIM14)

16.1. TIM14 1 K

TRhHY TIMI4* | AY ° v 0@16Hs O Q4 _ &

E 1522 MLTryod vz NG oy ( VQ Ydari1 . Le( . % = PWM)

A1 hH

W' w3 RCCH i w ° wii’ yslégveQlap” AT N 7 A <Y Q

16.2. TIM14mw 9

A 1@s 0 b Qw
A 1@!' AY( @b HAG®) ° w1 "+« H '@ J'QmI1K65586GEyY QRO
A 1A™ A I AmY
i VQ
i 7
i PWMI 8 1M WAC
A bi’ TA1l Hfi AA

—_

TIMXCH[ ] )

“AX @ibio, 1 @ Dp( 1)
JQ
Ys
Internal clockCKINT) .| Trigger
”| Controller Enable
counter
U auto-reload register
ul
Stop clear | -y
z Yy
CKPSC CKCNT
» PSC prescale » +/- CNT counter
a u Il cu
Y i —y
e Input fiterg, | TAFAL 1CL] ICLPS | capturédcomp | OQREF | Output | OQ NS
edge selector prescaler "| arelregister "] control ]
TIMY CH.

Noté

¢+ B

Preload registerstransferred to active
Registers on U event according to
control bit

Event

Interrupt

g 16-1TIM14" _t g,
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16.3. TIM14n A Y

16.3.1. Q¢ c bi

Al AY R Hw @3 ‘T AV®s 0 G 16y b i QW QM GEIH A
.

T'@ 7 Q" s 0 | &v= ° | &ny o0& Qn HCO @°HA
HI DY UX

A Qv | éweTl M14 ICNT

A * | éweTlI M14 TPSC

A s o | v e Tl M14 IARR
s 0 | 6% 7 X Hh C da s L | &+ N | &% i Qp TIM14_CR1|
EH AL D Al y e ARPEZ & J 1 | éwi@igk ~ Gp%KET A' T UEV H
e ~ @&DI E Q¢ i o, XETIMI4 CR1l é" A @UDISHW > OHI f4 " A" T

8 e
AT T A @ T
QW w@H . CKCNT 01 KE J° Qv TIMIACRL| é+ a @ Qw &l g
€ CENZ Hi CK_CNT¢ &®
FYip J° TIM14_CR| &+ GECENy @ AH v Qo Qi AD Q
5°Y %
Wil @N Q" @iH "Y1 655366 Gy Y6 ET 0572
B¢ 16y | e i W16y Q" 1+ W ALl éH VA w1 ET 2 H ow AL
HoEly Qp T KT A" T [ H T
R

ignN, " QH Hi " @ WV Qiiee D

ckpse Uiyt uy
CEN I
Timer clocke CKCNT |_| |_| H |_|

Counter register F7 @@EEO 00 >< 01 X 02 >< 03 X:
Update eventUEVY _l

Prescaler control register 0 ,X 1

Write a new value in TIPS

Prescaler buffer 0 X 1

Prescaler counter 0 annnan

g 162E ° w@v'Qxk 1w 2HI Qs BEH2 g,
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ckpsic U U iUy

CEN [

Timer clocke CKCNT [—I |_|

Counter register Fr xR @@EE‘ 00 >< 01 X:
Update evenfUEVY _|

Prescaler control register 0 ,X 3

Write a new value in TIPS

Prescaler buffer 0 X 3
Prescaler counter 0 ﬂﬂﬂﬂﬂ

g 163E ° vbvQk 1w 4HIL Qv BIHZ g
® g 7A4 é’

Q'K 0 Qs D 6e TIMI4 ARR| é@OZ 1+ e wk 0 AAD Qi Xfi1 A Q¢ o
T
YeA Qo, Hi #4 " A" T p TIMI4_EGRI| é+ a ( TAA) JUGHS "1 @F 1 A
" AT

J TIM14 CR1| &+ ABEUDISH!1 ' @ B A 1Ty ~ O @ dpbt | &n A" VAD

H" A&D| & puDiSy | e ¢ NjfF1 " A 71 t b%i Hi Q" ©fix OAD a

H © w@ QO Joy © noEQEj w) %v 1 b U7 TIMI4_CR1| &+ A @ URS y

("O"A 9N JUGHNf1 A A TUEVI H 1] J UF%0@©jrfi1aA) T
dpQ wAi | Q4 HL 2 HF 1 7 A5 "Q A A

EAdl  A™ A THl AW &+ “Al. TaHO®QURSY) 4~ A%Oy (TIM14_SR| &

HoaBIUIFY )

A s o 8D| & Al | ern®S(TI M14_ARR)
A B 7 B ) W BV | 64 @O(TI M14] PS@ik)
i GEeYT """ Apja ' i@ Qv wmi E TIMx_ARR=0X36.

cKpse JururiruryiUUuy

CNTEN [

Timer clocke CKCNT v uyUyUuyyu
Counter register 31 @m@@@@
Counter overflow |_|

Update evenfUEY |_|

Update interrupt flagulp |

16 Qf Hzgi g H ° +Dw1
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cKpse- BRI aEnn
CNTEN E

Timer clock-CKCNT |_| i_l ﬂ |_| |_| |_| |_|
Counter register 0034 X 0035 X 00360000 X 000X 0002 X 0003
Counter overflow |_|

Update eventUEY |_|

Update interrupt flaguIF |

g 16 QFHZgt g H ° +Dm®2
CKPSC _||_| |_||_l|_||_||_||_“_||_|
CNTEN I
Timer clocke CKCNT |_| H |_| |_|
Counter register 0035 X 0036 X 0000 X o001 X
Counter overflow ﬂ_l
Update evenfUEVY |_|
Update interrupt flaguIF |

g 166 Qf HZgt g H ° +Dm4

CKPSC |_||_||_||_||_||_||_||_|

CNTEN |

Timer clocke CKCNT |_| |_| |_|
Counter register 1F X 20
]
[
l—

Counter overflow

Update evenfUEVY

Update interrupt flaguIF

g 167 QY Hzg1 g H ° +D®N
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CKPSE—

CNTEN

|

Timer clocke CKCNT

Counter register

B EEfEECCEECECD

Counter overflow |_|

Update evenfUEVY |_|

Update interrupt flaguIp |

Auto-reload preload register FF X

36

Write a new value in TI@Z\RR

g,168 QW HzZgt EARPEH®E A" 71 ( Tl Mx _SARR )

CKPSE—

RN RuRR AR A RA AR

CNTEN

Timer clocke CKCNT

Counter register

Fo_)(FLY R2)rsX R} o9 01 02) 03 04X 05 06 07)

Counter overflow |_|
Update eventUEV |_|
Update interrupt flaguIR |
Auto-reload preload register 23] X 36
Pak
Auto-reload shadow register 5 X 36

Write a new value in TIMARR

g 169 Q¢ H2 g1 EARPEHE A" 1( =

QW GIH 4] H e
h i  ye ~ UGH
LAY

Tl Mx _ARR)

CK_INTZ @& TIMx_CR1| é* @ICENY = TIM14_EGR| & * @iUGH T

s 0] vz ET TOWHC il CENyw 1t j H ob
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ckpse- _fiuuiuiuyiuy iy

CENCNTEN |
UG ]
CNTINIT [ ]
Counter clockk CKCNT=CKPSC
Counter register 31 X32)33) 34X 351 36}, 00K 01 02§03 04 05) 06 07)

g 1610 WAI @ > 19 H ° +Dmi1
16.3.3. 0 N /N
X AQ /9% (I o I AQ /% IéH(YQéDIeH)IYU'Q :-O_B_J"%J<('QE-L
A 4 7 o ‘ H)N = . ‘ (% = i )
________________________ iy ' U . |
Intput stage | APB bus |
Output stage

€

|
|
|
l
|
|
| APB interface | :
|
|
|
|
|
|
|
T

! |
! l
! |
! l
! |
! |
! |
! |
! |
! l
Read C

: —Read CCRYS read in J)rogr{:ss
! l
! |
! |
|

|

|

|

|

|

|

S lgrite CCRH
rite CCRL
Read ng R R 4W7

register

output mode casi
Cago

< &
comPare_transfer

OQPE
cagi] ; | Capturdcompare shadow | : ( TIM14_CCMR
cagqa regigter IComparator from time bas
| M14 R ! ( : e
M > capture !
! | CNWC}I output OCL RERE Output
| utpul
! B h | CNTcounter | | (~ CNFCGR Mode N 0 Mode —»IIOCL
: : |—} anlrater }' 1 Cantroller] TIM14_Cl |
I I ! | !
| |
l ! I T4 ccmg oam | [ cap | | cae | i
! b T ___ T TMI4 CCER_ _______ d
|
|
|
|
| TIM14 CHL |
TH
:::l - downcounie| "] Edge [ o Falligd |
e > - | d |
: _DTS)| . Detector Divider aps. !
| 11U2/418 > !
| .
| ICH3:0] TIM14_CCER CaP CanpP A A !
| TIM14_CCMR !
|
! [caguol [ icpsual | [ caEg] \
| Intput stage TIML4_CCMR TIML4_CCER !
g 16LITl M@ /% o
VM ZETIX JVIN T XFd AeLo@zN TIXF o AVI G Ow 45 L
HEd AZN(TIXFPX) E! QAWKWAT v B 3 AGAAWRQ i 3N ‘ V
Q | &+ (ICxPS)
. F1 AA Lée OOCAwWI T @ v hod | NG 6
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Q% We' A | v > ABDI| é&+" 448 " Yk "HA | &

PQ WAT 1 'Q A4 pé&DI éri 1t awe | &+ A

D% WA | év Bk « = ED| éHALta@D| én Dk QH %%
16.3.4. O N+ &

R VO WAI L Esd ICx3NT z@ -~ Qv EE 6 e Q /% | e

€ TIMI4_ CCRx{ A E'Q ' T A4 Hi & Z& CCxIF%0¢e TIMI4 SR| é+Z 4 1 b''Q

TA1 Hl CCxXIF%OTJdm 1y ¢¥'Q %0 CCxOFe TIMx_SR| €+ J 1 ccxiF! = 0

& nédwrQ QA | CCxiF © CCxOF=0! ]| CCxOF

Qi @D “bMp TIl VW "~HQ Q@6 TIMI4 CCR1|l é* A1 ¢ bix

A OO® . 1XxTI M14_ _OCRi Tl 131 A@ 3TI M14 CCRRABCC1Sa01l

E CC1ljSw 0 OHI Jw V1 Xh TI M14 _CGRIvE
A 1 Q 3z NG 1 ) Ve blw gA @Kyeo Vw TI¥WE v« Lwi yi

TIM14 CCRRx @I CyR 3  33Npwtr 5A5 H v QWEH 5HOL & Co
JeLu@Ky 2 5AH v Q + % &C! (@f DTS ) A ~ 81 T. g Tlil
K 7@ ~wpi toWTIM1l4_CCMRA VI C1F=0011.

A OTI 1 @O Q r1p Tl Mx _CICERA™ CCL1Psi0"~e> CCLNP=0

A J 3 v p AxDA1 ECUQQ A1 p¥% AGOEDW QH 1+ % °
T Be’ TI Mx _COMRIEI| C1PS=00

A J Tl Mx _CICERGICCLIE= "Q Qn@EO "Q | &+ a

b l J TIMx_DIER| é+ A GECCIEy b1 ~ HWAA 0

Enl A J°Q Hy

A f10Q@@EW QHI QH@Ed e  TI M14_ CGR1
A CC1 1% JeaA%OL EAie N2A AQ HLG CCllI'F | 1 cc1o0®
4 1.

A b J° CClEl., hfi AaA @

m I naAo. 1d& p . AAo, %06 1 nQQ iw  db. . p . AAo, %0e
s nQQe 'Tf1 WaAAo, 33U
Fx 3Q AA of T Jp TIMXEGRA  Z@BICCxGHY[ f i

16.35.a1 _ 4+ &

R WAi £ TIMI4_CCMRx| &+ A CCxS=00{ i 1 , % 3Neg OCxREF=>" Z@OCX{ T 2~
j O & Y% | éns Qn % J

Qi

i TAmooanot o1
TIM14_CCMRx| é+ A~ Z©%OCxM=1011 o! A~ _ % 3N g OCXREF/OCX{ w®dO® "' b
OCXREF A J W 2 We OCXREFDJA4 W D2 W&O®I1 2 HOCxé CCxPll 6y r @b

@b x CCxP=0(0Cx 2 W& ®) ., OCx AJmw 2 W

J TIM14_CCMRx| & * a GOCxM=1001 ' A J OCXREF3 N wH
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WAiT 1 p TIMI4 CCRx&D| é+# > ™Qwe % Kinp 17 Z28%0Ch M@ N h
pi o O % WA O AKJ

16.36. . N * &

% 1itrri A, Lérday aARGEH T4 H

E Q" m'Q /% | énwmigk’ 2 Hl . % TAYbi "HAY

A N | % WA(TIM14_ ACGMRXEIOCx M) , I &(TI Mx_CEGERGCCxXP)
hewé , MzwAbdi p% w Hi , Ad!' @3'YE® W( OCxM=000) &
OPIW( OCxM=001)adnod>W( OCxM=®10) (OCxM=011)

A JAAT S| v aA%Oy ( TI Mx|_SHRAGECCX HF

AN U7 Z@W AR (TIM14 |BFBRECCXHE , f1 AAA

TIM14 CCMRxA @ OCXPEY "OTIM14 CCRx| &+ { ¢ yis) | &

R . % WAiI 1" A T UEVM OCXREF> OCx , = ®&¢®

Write B201h in the CCR register

TIMLCNT 0039 X(003A X008\ "~ " _ " B200XB20j(

TIML_CCR 003A B201

OaRrEFOQ I
\ /

Match detected on CAR
interrupt generated if enabled

g 16-12 | % WAI  OC1

16.3.7. PWM 4 &

T Ky ~ %Al @f1 A" TIMXARR| é%_ h ' + TIMX_ CCRx| &+ _ hi1 M %id@izN

p TIM14 CCMRx| &+ a @ OCxMy =~ ?up 110b ¢ PWM¥A 1 & o 111b ¢ PWM¥WA 27 1 T 2~

vs J¥%A OCx . F i PWM o J TIM14_CCMRx| &%+ OCxPEyY Q@ &l ~ Z &
| 8w o J TIM14 CR1| é+ A BIARPEHepbi QaaOMMWAAL Ais L
X | &

KEAT A" A T GHS I | évé¢f e ~ EDI &"1+ %p Q"AD Qe 10

4 TIM14 EGRI| é+ A @UGYHT = Dp AGG &
oCx@il ¢! @ Tp TIMI4 CCER| é% AGECCXxPYy J1 E!' @ JwW D2WOQaGaHW

®Q TIM14_CCER| é+ A @ICcxEyi ~ OCx , Al

p PWM wWAe WA 1dawA 271 TIMI4_CNT > TIM14 CCRx DJ p % 1@ hieNT
TIM14_CNT Vv TIM14_CCRXx

h'HY k E Quibi ™QHETz2fd1 ~M WAEPWM
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PWM 33| 4 a

i T A PWMWA 162D E TIM14_CNT<TIMX _CCRxHi PWMv & 3N OCXREFIR | ¢ .

H b' TIM14 CCRx A Bi% 62335 0 ©(TIM14_ ARR)l ., OCXREF3YmO61b' % ©
WO, OCXREF3'YmO6 06
i g TIMK ARR=8'H ~ M ©EPWM Leé h a
Counter register !
OCXREF | ]
CCR4 § 3 L
CCxIF i L
OCXREF |
CCR= -
CCxIF §
ocxrer 1
CCR8 1
CCxIF _I
OCXREF o§
CCRs0 1
CCxIF _I
% 1613 -M BWWPWMLE( ARR=8)
16.3.8. HQp W o
A® TIMx h Hv g 5 L2 hHra g & i E ARHR T2 3WAHI E! @MD AT::
K WA @R Hw G Qw ey ko yBaweéH MHA
16.3.9. 4 3
EYA 1 WAe MO+y BZ 1 i ODBG¥We A DBG TIMx_ STOP@: J i1 TIMx Q" daAA*
WHAI aay B
16.4. TIM14 L. E p
16.4.1. TIM140 L E 6 1(TIM14_CR1)
3" 1 vy o 0x00
{ 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
5 | 14 | 38 | 12 | 11 | 6 | 9 | 8 [ 7 | 6 [ 5 [ 4 [ 3 [ 2 [ 1 [0
Res Res Res Res Res Res CKD[1:0] ARPE Res Res Res URS | UDIS | CEN
- - - - - - RW RW - - - RW | RW [ RW
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Bit Name R/W Reset Value Function
31x 10 3D - - -
H ° + Dt 2ghephH+ H (CKINT) ' 1
At @i T H e o Ys e
9:8 CKD[1:0] RW 20 00X tors =tox
01x tors =2 X tek NT
10X tors =4 X tek INT
11x 31 j At A J
5 U bl
7 ARPE RW 0 0x TIM14 ARR| éH = ®A’
1x TIM14_ARR| &+ VAT H
6:3 39 - - -
A 090
T y ‘OUEV' T G
Oxb B f1 " AAA 91, 1 vy TF1 A
2 URS RW 0 S ARAOX
G Qro, /i o
G J UGy
IXb* B f41 " AAA 01, E® Qro, fi of
1 AT AAA 0
BT A
T yoe [ B UEV' T G 1
Ox &1 UEV " A(UEV)y 1'1 vy TF1X
G Qr o, fi o
1 uDIS RW 0 G J\UGU . .
Ae sy e VE C B8] S]
1Ix" BUEV j f1 " A’ T1 &D]| &+
(ARR,PSC,CCRx)3 'Y E C 6
b 47 UGHAaXxWAI *“a,” A T¢yl
. Q= v A Dp
3] QH
vx© B Qe
0 CEN RW 0 Ex AL B
Fxp 1 47 CENyoi1 v H i WA= A
nAe T TA AWAl @ LS R S
CENHy
16.4.2. TIMI4A'Ha A L E g (TIM14 DIER)
3" 1 vy o 0x0C
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
5 | 14 | 13 | 12 | 11 [ 16 | o [ 8 | 7 | 6 [ 5 | 4 [ 3 | 72 | 1 | 0
Res CCIlIE UIE
- RW RW
Bit Na me R/ W Reset V Function
32 39 - - -

197279



PY32L020v° v a & q

Bit Na me R/ W Reset V Function
CClyxE Q /% 1aA
1 CC1ll E RW ox~ BQ /% 1aA
IX 6 Q /% 1aA
UIXs ~ AaA
0 ul E RW ox" B" AAA
X6 " AAA
16.4.3. TIM14 - L E 6 (TIM14_SR)
3" 1 vy 0 0x010
' Y e o 0x0000 0000
3L [ 30 | 29 [ 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_WO0 - - 3 RC_WO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CC10F Res CCl1IF UIF
- RC_WO0 - RC_WO0 | RC_WO
Bit Name R/W Reset Value Function
31y 21 39 - - -
i - 1%0
Kk B Z G Jw 3Q Hh'i - A'Q "
20 ICLIF RC_WO 0 LA M
TIMx_CCR1 | ¥ oy
oxn ¥Q f1 Y
Ixad i ~"Q "7
19:17 30 - - -
i " 1%0
K E° Z G I VQ Hh' i "+ ATQ
16 IC1IR RC_WO 0 TUo% o TdL BT Yoy
- TIMX_CCR1 | ¥ oy
oXn *Q fF1
Ixati "="Q " 1
M /% 1 Q %
K E° Z G I VQ Hi % ', 141
o' | H
9 CC10F RC_WO 0
oxn Q fFi Y
1¥ CCLIFJ 1HI Q" @OTJd Q TIM14_CCR1]
é H
8:2 39 - - -
Q /% 1A A %
B'Q CCl AW , “4&ao0
E Q"©6m% 6w ¢ AH vQH y'. T1TJ1E
1 CC1IF RC_WO0 0 + 1 ]o
oxXnNv Al y
1x TIM14_CNT 6 i TIM14_CCR1 GO w
B'Q CCl 1W d*édo
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Bit Name R/W Reset Value Function
E'Q " tTAdiH y* 1J4uE+ 1 ]oa
TIM14_CCR1 | 0
oxXn JQ f4 Y
1Ix JQ f1 Xh Qv 6T 3 TIMI4 CCRI(p ICLi
s AT A e am o)
“AAA% EF1 A TH g 141 B 1]
0
oxn" A" T+1y
0 UIF RC_WO0 0 X" A TNERZ F!éH AT R
- G\ TIMx_CR1| &+ @IUDIS=01 F1 ~ A’ Ti oy
¢\ TIMx_CR1| &+ BiUDIS=0 URS=0I E
TIMx_EGR| &+ @UG=1Hf 1~ A’ T ( T MCNT
A Dp)

16.4.4. TIM14" T F wL E § (TIM14_EGR)

3 1y o0xl4
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 CC1G uG
- W W
Bit Name R/W Reset Value Function
31x 2 3D - - -
F1Q /% 1" 11 y* 1AL otizedl AQ /%
Tie. tsufo
OX N LAY
1x p CClLi fF1 AQ /% " TX
0 CCl 1% _, o
1 CC1G W 0 N . o
4 CClIF=Li NAk MZ©a AL _ f1 Z©Ba A 9
0 CCl 1M do
E @ Q" 6'Q s TIMI4 CCR1| &+ 1 J CClIF=1
NAk MzGia Ar, F17 ZB A 9 N CCLFTJ W
T, J CC10F=1
F1A  T1 g* T4 L tso]jo
Ox LA
0 UG w 0 X n‘ LIJ . . s
1IX A Dp Qv Xfi1 Al &v@r AT }Y
wa Qn O JolT C MQj w)

16.4.5. TIM14 0 N /&

4+ 4L Ep 1(TIM14_CCMR1)

3" 1 vy o0x18

t He o 0x0000 0000
LN 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

199279




PY32L020v " v & ¢ q

15 |

14

13 [ 12 ]

11

10

9 | 8

7 | 6 ] 5 ] 4 3 2 [ 1 ] o

Res

Res OCIM[2:0] OCI1PE Res CC1S[1.0]

- RW [ RW [ RW RW - RW [ RW

Bit

Name

RIW

Reset Value

Function

31x 7

39

6:4

OC1M[2:0]

RW

=

% 1WA
yhe . v&3N OCIREFGL A1 & OCIREF

" h” OCl OCIN®® OCIREFT 2> W&O®I &

OC1 OCIN®EG G Wn™ 2z CCIP CCINPy

000x ., . % | é+ TIML_CCR1m Q-
TIMx_CNT ©i% M OCIREF] A1 ¢
0olx w H U 1w® > W E Q-
TIMX CNT@E & " Q [% | &+
1(TIMx_CCR1j a Hi A~ OCI1REF
010x w H 1N @2 W E Q¢
TIMX CNT@E & »Q /% | &+
1(TIMX_CCR1j 2 Hi A~ OCIREFmH
011x ~ E TIMX_CCR1=TIMx_CNT H1 ~
OC1REF @& W
100x A" mn @3> W A OCIREFwH
101x A" m&®®I W A OCIREFw
110x PWMWA 1k
pbi  QHI f TIMX_CNT<TIMx_CCR1'H 1w
GEIWL e Wi @2 Wypbi QHI
fi TIMX_CNT>TIMx_CCR1 H 1R @2
W(OCIREF=0)1 ¢ , w® @3 W(OCIREF=1)
111x PWM®A 2
fi TIMX_CNT<TIMx_CCR1 H1
ROMI W
Fxp PWM®WA 18 PWMWA 241 EQE% J' ©
vToap . % WAAX, JWAT Q PWM®A Hi
OC1REF2 W¢ ¢ w

1 O3 Wi &

OC1PE

RW

% 1 Y

0x B TIM14_CCR1| &+ & (I S ¥ Y
TIM14 CCR1| &+ 1 hA©® i A1

1x Ak TIM14 CCR1| & @i i1 " "HAK
M | &+ "HA | TIM14_CCR1 G ép"~
A’ T I H VE | évoa

1.0

CC1S[1:0]

RwW

2 @b

Q /% 1 O
2yhe oAb e /. 13 b Oy

00x CC1 Iw Y

01x CC1 Jw 1 ICLT mp TILi @

10x 3D Y

11x 3 ®

Fx CCisk p KW 'H(TIM14 CCER| &+ o
CC1E=0)¢ T ! ~ o
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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

7 6 5 4 3 2 1 0

Res

ICIF[3:0] ICIPSC[L.0] CC1S[L.0]

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

Bit

Name

R/W

Reset Value

Function

31:8

39

7:4

IC1F[3:0]

RW

46b000

VQ 1. L
yhe Tl =@ - ' 3QE. Ls y QE
e Lua AT T QM A0
E e NA To9hfi A | B wy
0000x = ®~ L1 At DTS
0001: fsampLing=fck_inT, N=2

0010: fsampLing=fck_inT, N=4
0011; fsampLing=fck_inT, N=8

0100x fsampLing=fbTs/2, N=6
0101x fsampLinc=fpTs/2, N=8
0110y fsampLing=foTs/4, N=6
0111y fsampuine=foTs/4, N=8
1000 fsampLing=TpTs/8, N=6
1001y fsampLing=fDTs/8, N=8
1010x fsampuinc=foTs/16, N=5
1011y fsampLing=fDTs/16, N=6
1100y fsampLing=fDTs/16, N=8
1101x fsampunc=fors/32, N=5
1110x fsampuinc=fors/32, N=6
1111x fsampLinc=ToTs/32, N=8

3:2

IC1PSC[1:0]

RW

2 A0

VMQ 1w

2yhe CCl elICIZ @ ° Jd'Q §
CCI1E=0(TIM1_CCER| &w AN . = Hwuy
ooxn ° r1Q REI L @ A -

AKQ W

Olx s 2A" 1T A KQ U
10 e 4A” T A KQ U
11x % 8A" T A K'Q

1.0

CC1S[1:0]

RW

26bo0O0

CCIS[1:0]x Q@ /% 1 O
2y h e GIAb ¢ R/ . 13 bW Oy

00x CC1 Iw

01x CC1 Jw 1 ICIT mp TILi @

10x 3 ®

11x 39

Fx ccisk g W H(TIM14_CCER| & @
CC1E=0)¢ T ' " @8
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16.4.6. TIM140 N/N & A L E § (TIM14_CCER)

3" 1 v o 0x20
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
1-5 1-4 1-3 1-2 1-1 1-0 9 8 7 6 D) 4-1 3 é 1 (-)
Res Res | Res Res Res Res Res Res Res Res Res Res CCINP Res CC1P CC1E
- - - - - - - - - - - - RW - RW RW
Bit Name R/W Reset Value Function
31x 4 35 - - -
VMQ 1Y e
CC1 Ja | x
3 CCINP RW 0 CCINPo 3O,
CC1 Ja X
CCINP= CCIPi T &1 | h © TIIFP1l 6¢ v &
CClIPw
2 39 - 0 391 " w0
V1, e
CC1 Jwm X
0x OC1 2> WO ®
1x OC1H2> W® @
CC1 o X
CCINP/CC1Pbt Yy "Of TIIFP1 1 TI2FP2 Gl
1 CC1P RW 0 63NAm AGQ 3N
00X r” /i "rx"Q A1 p TiXFPLEE "~ (Q 1
sy ALY H & AWA)
O1xr ™ /i ~X"Q Ad1 p TiXFPLEE ~ (Q 1 ®
H ALY H & AwAl
10391 e J
1lxjrbi1 & ~
VQ 1, A
CC1 Iwm X
Ox L k OC1” B
0 - ) W o 1x Ak k OC1 3NN K ‘ I\'/IZEQBIJ]": /?\'[") cc1 J
B X H h™ QuEOT T Q
TIMx_CCR1| &+
oxQ " B
1x Q A
CcxEH OCx output State
0 .7 Be OCx=0,0Cx_EN=0C
1 OCx=0CxREF+Polarity,OCx_EN=1
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16.4.7. TIM14 Ag L E g (TIM14_CNT)

3" 1 v o0x24
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
CNT[15:0]
RW
Bi t Name R/ W Reset V| Functi on
3k 16 3D - - -
15: 0 CNT[ 15: 0 RW 1 &0 QH XS]
16.4.8. TIM14 6 L Ep (TIM14_PSC)
3" 1y o0x28
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
PSCJ[15:0]
RW
Bit Name R/W Reset Value Function
31x 16 39 - - -
H 05O
Q+ GIH ' & CK_CNTC Wz
fek_psc/( PSC[15:0]+1)
15:0 PSC[15:0] RW 160h PSCYy9~" E" A" 1f1 H VE HoO| & v Gl
Y~ A’ TYD
TIM_EGR@® UGY J o0& TApv ywADEk|
lo
16.4.9. TIM14™ n L Ep (TIM14_ARR)
3" 1 vy o0x2c
! He o 0x0000 FFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARRJ[15:0]
RW
Bit Name R/W Reset Value Function
31x 16 39 - - -
5 0 w6
15:0 ARR[15:0] RW 16 FFFF ARRY 9~ N Vh @5 O | é v wid
Es 3O M Hi QH TA
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16.4.10. TIM146 N/ L Ep 1(TIM14 _CCR1)
3" 1 v o0x34
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
CCR1[15:0]
RW
Bit Name R/W Reset Value Function
31x 16 3D - - -
Q% 106
N CC1 Jwm X
CCR1Y9~ JVE "Q /% 1| én wde
67
b* p TIMILCCMR1| &4 (OCIPEH)A ' O
: &1 TDA4 VE | &+ a
15:0 CCR1[15:0] RW 1606h |&_ 1 E®E" A TA1 H % 8¢ VE Q
1% 1] &+ a
E'"Q /% | évys” m Qv TIMX CNT % 18
61 Xhp OC1v &i 3N
\ cC1 Iw X
CCR1y g™ + i ¥ Q0 1 7elClle @i Q
H B
16.4.11. TIM14 L E 6 (TIM14_OR)
3" 1 vy o 0x50
t He o 0x0000 0000
31 | 30 [ 29 [ 28 | 27 [ 26 | 25 | 24 | 23 [ 22 [ 2a | 20 [ 19 [ 18 | 17 [ 16
Res
15 [ 14 ] 13 [ 12 [ 112 [ 10 [ 9o [ 8 [ 7 [ 6 [ 5 ] 4] 3 T 2 1 ] o
Res TI1_RMP
- RW
Bit Name R/W Reset Value Function
31x 2 35 - - -
hHY 21 Tm
R |
00:TIM14 1 1 GPIOTYyvGQQE qEe 1|
1
1x 0 TI1_RMP RW 206b0 |01x 39
10: 39
11x TIM14 1 i MCUH e MCOC . A
a1 RCC_CFG| & " @MCO[2:0]& Jr "~ h
083
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17.yn 4 HQp (LPTIM)

17.1. 1 K
LPTIMT G 16y h H* LPTIMNJ A xHI &d¥WAA, @i THAEE T:2hNHI &Z7
LPTIM ! @ /&7 H ¢ APBH C>H H £LSILSEC Q PH wLPTIMoe A @i {
st 1 2aHNI & ¢ wH

17.2. LPTIMm® 9

A 1gbi Q¢
A 3y ° "I vOd8A'T @ +Del 2 4 8 1632641228
A ' H
i 5 H O0:LSES& APB
A 16y ARR O | &
A A Ip K WA

17.3.y N4 HQp a LPTIMB N A4 Y

17.3.1. LPTIM* f§

LPTIM
Ipti Ik
é Clggll]a‘())(r:nain Iptim_ker_ck clock domain
o0
o -
<
S| | || etm A
Register ég_’?ARE S
Interface = ;
. SNGSTRT | ® 16-bit ARR
Iptim | pelk | onTsTRT | i
” ENABLE |G A
PRELOAD (-5 A 4
S |SNGsTRTOK —SNGSTRT»
A 3’| CNTSTRT OK —ONTSTRT> i
< I
\ 4 counter
I[gi m_it IRQ —»_—-Prescale >
h interface o
Iptim|_ker_ck
Iptim_wkup
g 1741 &hHet g
17.3.2. LPTIMt Hu Q
LPTIM! @& » A'H ¢ H
RCC¥e1 ! @AEAT 3 H 3NMT H i €& H 3N! @ APBH LSl LSE? A
‘07
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1733. . B
LPTIM16y Q"1+ A! J@2KA ° i 0 ° W' 9% PRESC[2:0]i
.I. o . - "A(I) u\ X
17 ° 4Q
d’ . YA
000 n
001 2
010 14
011 /8
100 /16
101 /32
110 /64
111 /128
t 6 x E Iptim_ker ck “O PCLKe RCC_CCIPR.LPTIMSEL J C H1 ‘ v Q J 2 3
Qi
17.34.51 4 a

LPTIMT @b bi TAWAYX

A ces+2dxhHvx A A" TADIE =~ ARPHyB

Al DK QI SNGSTRTHo J 1

AAG A" TN Ak He p Qrkoea X ARRe @iy M A" T N 8X
A N4 &dx 'Hws ¢ Ik A TAD 1" H+ wtéyB

Ai A QU LPTIM_CR.CNTSTRTHo J 1

J LPTIM_CR.CNTSTRTNk 0 Q¢ AQ

DKWA> AWA!l @lf wx

A b'e O AWAI_, JJLPTI M_CR. SMGITPRT @ b KW®WA Qe b

pq ARRB hy B
A b"%X O pkWwWAI_ JyLPTI M_CR. CRNNSTPPRT K@ A WA Q4 e b
pq ARBh AkD

17.35.L Eg H'H

PRELOADY i = LPTIM_ARR| &+ @ AAAY

i EPRELOAD *ywmiAX&APTI M_IARRpY M ayo" A

i EPRELOAD ®WmAHXb' AH* TUkvi_, LPTIM_NRR ALPTI"M' T2
? " A

LPTIM APBi £= LPTIM 13/ At aGEH 1+ %p APB® s WO ZT 0 QW %

Hi ép h o p%a v Qnto dM P| &+ vy M v @ "HA

LPTIM_ISR| &+ a G ARROK %01 “Y™ M LPTIM_ARR| &+ @ "HAT ¢ Hd&
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M LPTIM_ARR | é+ " "HA9 1 E ®dp’ K" "HAHG& o1 ¢{ Ma | &+ "E AGE "HA
D ARROK%OH Jye @@y M A B NMs j ! A gy

17.36. Ap* &

LPTIMK "HYs; H  Q

LPTIM_CR| &+ a GIENABLEY 7572 &l fj £l LPTIMp/ ly ENABLEye 1, Tha b
A Q" H £°* Al LPTIM

K E LPTIM" 7 Hi ¢ { Mo LPTIM_CFGR> LPTIM_IER]| &
17.3.7. Ag' H

w N LPTIM_CNT| é+w @ipke gy &%y X

Wt HO o

a syt LPTIM_CR.CONURSTH{i N COUNTRSTH J 10| & y3N A LPTIM G/ H

s AQ FYpey Ax (LPTMj/ H 3@ 3 T =" AH v Q° N Ex ¢ y
AT E g1l QI LPTIM Qenr ~ v AQ

122 COUNTRSTT APB'H @ @ G LPTIM Q" gz LPTIM3/ H 31 AQEP COUNTRSTH

"y 1HI N/ H SE3AH - QoA [ al[s APBH 3 Gk y 3N

17.3.8. 4 a4 o debug modep

2 M

Qa
Qi
<

YA vdebug¥WA | n":: DBGWe %iDBG_LPTIM_STOPY @ hi1 LPTIMA G A A* WT A
7 B

b

17.4. LPTIMygnd 4 &

17 LPJTRMI & WAGEN,
4 3 Y

rineeo.

LPTIMA Ae Al @ L h . Sleep®
LSE/LSIH épHI i pnée
LPTIMA Ae Af @ Z h . StopwA.

Sleep

p

Stop

17.5. LPTIM A H

b*i” AA Tp LPTIMIER| é# g&T 1, P TNi&GaAlL ' TX
5 U v
FY:b* p LPTIM_ISR] &+ e "4l

érn A Z%0OyJ 191 LPTIM_IER| &+ & A A A&l |
6T ADE Zye 4L, jFd1AA

173 LPZXAMT
AH T Y
s 0 v E Q| év ok (LPTIMCNT)s U At | é+ @inkw (LPTIM_ARR) A
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A%0O )y
5 0 | &% A OK | EMLPTIM_ARR| é* @ "HAHG& 1 A A%0 Uy

17.6. LPTIML E g

17.6.1. LPTIMAHu « L Ep (LPTIM_ISR)

3" 1 v o 0x000
{ He 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 ARROK Res Res ARRM Res
- - - - - - - - - - - R 9 - R -
Bit Name R/W Reset Value Function
31x 5 3D - - -
5 O | 64 ™ AdI
ARROK* 1 JI1 @ ~ZT‘iiAPB@JI\'/I
4 ARROK R 0 o L ” F-
LPTIM_ARR©® "HATGI HG b LPTIM_ICR.AR-
ROKCF™ 1! I ARROK %00 .
3x 2 39 - - -
5 0 v
ARRM* 1 a1 “Z1 Y2 LPTIM_CNTI v B
1 ARRM R 0 . e s .
v LPTIM_ARR| e+ @i© b LPTIM_ICR| &+ ©&}
ARRMCFY =~ 1! | ARRM%0
0 39 1 = -

17.6.2. LFTMAHF L Ep (LPTIM_ICR)

3 1 vy o 0x004
t He 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 ARROKCF Res Res ARRMCF Res
- - - - - - - - - - - RW - - RwW -
Bit Name R/W Reset Value Function
31x 5 39 - - -
s 0 | v~ A OK] %O
4 ARROKCF RW 0 s . ¢
b y 1! I LPTIM_ISR| e ® a 93 ARRM %00
3X 2 39 - - -
5 O 1Y) I %06
1 ARRMCF RW 0 s . ¢
b y 1! I LPTIM_ISR| e # a 93 ARRM %00
0 39 - - -
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17.6.3. LPTIMAH4a A L Eg (LPTIM_IER)

3" 1 v o 0x008
{ He 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 ARRMOKIE Res | Res | ARRMIE Res
- - - - - - - - - - - RW - - RW -
Bit Name R/W Reset Value Function
31x 5 39 - - -
s 0 | &%~ A OKA A A&l
4 ARROKIE RW 0 0:ARROK A A” 1
1:ARROK A A Al
3x 2 39 - - -
s 0 v A A&
1 ARRMIE RW 0 0:ARRMA A™ 1
1:ARRM A A /i
0 30 - - -
17.6.4.LPTIM 1L Ep (LPTIM_CFGR)
3" 1 vy o 0x00C
!t He 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 | PRELOAD | Res | Res | Res | Res | Res | Res
- - - - < - - - - RW - - - - - -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res PRESC[2:0] Res | Res Res Res | Res | Res | Res | Res | Res
- - - - rRW | Rw | RW - R - - - -] - R -
Bit Name R/ W Reset V Functi on
3132 39 - - -
| &7~ AwA
22 PREL OAD RW 0 Tyl ',L F'FI M_JAévﬁ” A WA
0%K APB a” Al e
1. évpgE LPTFIKAJ H A
21:1 39 - - -
H .
PRESK J H vQ E! @i i’ A 8
At A
11: ¢ PRESC[ 2: RW 3d 0 000:/ 1
001:/ 2
010:/ 4
011:/ 8
100:/16
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Bi t Name R/ W Reset V Functi on
101:/ 32
110:/ 64
111:/ 128

8:0 3D - - -

17.6.5. LPTIMO L E g (LPTIM_CR)

5\ g % x 0x010
“ 4 &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
il5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SNG
R COUNT CNT EN
Res Res Res Res Res Res Res Res Res Res Res STARE RST STRT M ABLE
- - - - - - - - - - - RW RS RW RW RW
Bit Name R/W Reset Value Function
31:5 30 - - -
naowy /A
%y' 714 1= J0O E RSTARE Jwii1Ho M
4 RSTARE RW 0 - N -
LPTIM_CNT @iy M n | e Na¢
LPTIM_CNT| &+ gk
Qe y
b 14 L. 10 JmiAHO %y N A
LPTIM_CNT Q| énaguy 13 %o ybia ¢ -
&1 EE pata 3ALPTIMg/ H - Qeco
3 COUNTRST RS 0 . . Lo . ]
we LPTIMg/ H "1 1 mAPBH | 2 (

Fxp COUNTRSTT . 1 ] wi®o 1 TAji
NT JwAiloer Tpéd NT Jwmidbo
Zs! COUNTRSTHT ¢ T | wio0o

h'He k0 A WA
H' TJAHt g4 INKOD AWAT GILPTIM
b p DK QWA QH y J L, hH*jh
2 CNTSTRT RW 0 pi A LPTIM_ARR> LPTIM_CNT| &+ w @G
WA QHY B LPTIM Qv 3'Yp AWAI 1Q
Fx xk ELPTIMAT Hi %y éT J 1 EN'. 1s 0
A

LPTIMk 0 D K WA

' tdygr 1 4 ING@DT WA

1 SNGSTRT RW 0 k 0 LPTIM

Fx x E LPTIMAT Hi %y é¢i 41 EN' Ts 0
4y

LPTMAET g, 1 J= |
0 ENABLE RW 0 O:LPTIM™ 71
1:.LPTIM A&i
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17.6.6. LPTIM™ n LEp (LPTIM_ARR)

3" 1 v 0 0x018
t He x 0x0000 0001

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

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

15 | 14 [ 213 [ 12 [ 12 [ 10 [ 9 [ 8 [ 7 | &6 | 5 | 4 ] 3 [ 2 | 1 1] o
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 39 - - -
s U AT 6
15x 0 ARR RW 1606 h1|ARRT LPTIM®ES U 6
ELPTIMAI c ¢T ™A | &

17.6.7. LPTIM AL E g (LPTIM_CNT)

3" 1 y o 0x01C

§ He x 0x0000 0000
31 [30 |29 |28 [27 [26 |25 |24 |23 [22 [21 |20 |19 |18 [17 |16

Res
15 |14 13 12 Ju1 J10 Jo [s8 7 Je |5 |4 3 Jz2 J1 Jo
CNT[15:0]
R
Bit Name R/W Reset Value Function
31:16 39 - - -
o ©
E LPTIM@a ¢ H Hi  n LPTIM_CNT| &+ !
15x 0 CNT R 166ho0|T +j! @O + %p YU i1 o E bK
A 05 X F BHEAOT T a2 EbK A
n @O MHIL ! @ W n T o
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18. ¢ 7T ¢ a IWDG]

18.1. 1K
Ydn & AT AT T egMN IWDGl1I Weudw G=1. HZz 4, 3 b9 AT @B ¢
IWDGs 4 X " 152 1, @ a@n i Jor Xp Qv Y@ HOH AdAlvy
IWDG* LSILSEw&EH + ~“o&3H . 1 & 3YTA

WDGw T ~ i Awm3Zrev@ N Y| XhnE @Hz Yy  @EZ7

18.2. IWDGmw 9

b~

5 @iFr ereunnb h g
A 4+ LSI/ LOSEH e st WA @TAT
QW] T GBi¥ Yy

I EbPi Q" 6mOx00N

b3

18.3. IWDGn A4 7Y

18.3.1. IWDG * f§

|

|
|
| prescaler register status register reload register key register :
| IWDG PR IWDG SR IWDG RLR IWDG KR !
| J\ J\ !
pommmmmme e gl W W ____ 1
| |
| |
| |
| |
! LS| 8-bit 4| 12-bit reload value|<— :
| 3276%H: ! > !
|32 z| prescaler |
! »| 12-bit dowmcounte———————— IWDG RESET |
| |

g 18L1 WDIGg,
E b |WDGL | &+ (IWDG _KR) 0x0000 CCCCi Q" ADx% OxFFFb i "Q E’ Qe
4 6&He 0x000Z 1 F41 A® y3NelWDGH g
j 1 M'Hi 0x0000 AAAA ~ 1 IWDG_KR'Hi IWDG_RLRe reload| &+ 7 @& WK QM AL
IWDGj hfi ¢y

fi 1, IWDGj 1T y¥B

1832.° T1 ¥

PO

b i 2 i E A" EA T 11, IWDGpide s O I Xhb'p Q" Q
466 1 IWDG_KR= TWw 1, F1¢y3N
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M IWDG ° | é# IWDG | & i T 37T @ M R| &+  TH'QEHANM
b ° | én | éw@®* p~ At "6l enw T hyN, [ G
18.3.4. 4 a

| T mv 4 "HY DBG_MCU H¢ é p
b CPU 3 WWAI IWDG/AA Q 1 JstopWA n" 22 DBG¥e o DBG_IWDG_STOP @i
A

18.4. IWNDG L E §

18.4.1.1 L Eg (IWDG_KR)

3 1 v 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 [ 12 [ 10 [ o [ 8 [ 7 | 6 [ 5 ] 4 ] 3 [ 2 ] 171 o
KEY[15:0]
W
Bit Name R/W | Reset Value Function
31:16 3D - - -
Key 6
To @ h@iH b | &4 3 OXAAAAI & _ |
R E Q" Q@ OHt~ 1 hfi1vvy
15:0 KEY[15:0] w 166h0 .
0x5555x ~ bl IWDG_PR IWDG_RLRI| e g
OXCCCCY "~k L IWDGe b*' i 2 W E e
EA 17 T iP% BE T

184.2. . L Egp (IWDG_PR)

3" 1 vy o 0x04
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 ] o
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 35 - - -
6
2:0 PR[2:0] RW 36h0 4 1 &% O Qv H G 6
@w | é&v 1 IWDG_SR| é+ @PVUO WO
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Bit Name R/W | Reset Value Function
000y 4°
001x 8°
010x 16°
011x 32°
100x 64°
101x 128°
110x 256°
111x 256°
18.4.3. L Epg (IWDG_RLR)
3" 1 v o 0x08
' He o 0x0000 OFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 [10 J9 [8 [ 7 [ 6 [5 [ 4 [3 [2 [1 [0
Res Res Res Res RL[11:0]
- - - - RW
Bit Name R/W | Reset Value Function
31:12 3D - - -
IWDG Q-+ s}
Eb IWDG KR| &+ 2 OxAAAAH! RL&he QH
11:0 RL[11:0] RW 126h0[a a Qix ABAD Y Q ~ i He Q!
% RLE= H er \
E ®E IWDG_SR.RVU=0HI ¢ T M%]| &+ "o
18.4.4.- L Ep (IWDG_SR)
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
Res Res Res Res Res Res Res Res Res Res Res Res Res Res RVU PVU
R R
Bit Name R/W | Reset Value Function
31:2 39 - - -
~ O 8 A
1 RVU R 0 gy*. 14 L & p" A E 6" Al
a | %U ~|. T I
-~ < & A
0 PVU R 0 gy*. 14 L & p" A E ° 6" Al
a | %U ~|. T I

Fx p~ A IWDG_PR IWDG_RLR |
IWDG_PR

v é IWDG_SR.PVU
IWDG_RLR® | j 0 WM € IWDG_SR.PVU

IWDG_SR.RVUm 0 Hp "™ A
IWDG_SR.RVUm Ot ' " ATE Tb
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19.

12C 0 A

19.1. K A

[2C(Inter-integrated circuit)O4 1 £ 11 i ®w=>wm —PCO4I Ewér 3
hoiHz 8 T =hH HY% € Sm{ ©® € Fmi bt wWA

z
z

19.2. I°Cw® 9

> > >

b3

> > >

> > >

X =3 WA
A3 o ixrey3d 1 O aeYx
HYj @ y
I % WwWAeSnyx 100 Hz
i ® wAeFmZy 40RHz
Am3
[ -
i D=y Bf 1 G 1
A K
[V AY@ERrCcs x5 4
I yBr 7@
74 mx WA
"HYX Ht 3¢ Gener alll fcal |
"6 %0y
i A N WA %0y
i E e H&%0y
i 1PCG1 O0O%O0y
%0 4
3 71 »
I sx/QQe o @WACK
i Dy Bf 1
i geoverlrruneundef fHunl 177 B)
oomEH T i
TYH
Wogo¢ « L

A® 12C O4
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19.3. 1°Cn A "Y

19.3.1. I2C"* f§

| Data register |

o
\V/

SDA[:Il y Noise | o Data
filter control

Own address registe

SC[ Noise |, |  Clock |
N fiter | control

Clock control register
CCR

control registers |
CR&CR

status registers
SR&SR

\ 4

Control logic

interrupt

g 19112Ct g,
19.32.44a "H

PCTHY @1 #h WA X

A xAn "WAegSlave tra&dnsmitter
A xi 0" WA eSl ave rlceiver

A 3n #"wWAeMaster transmitter
A 3i o WAe Master feceiver

WARKWA | £p1 d@ DI 79 DKKWA Q 3WAYET B, afd yB3N
K 3WAT Q WA

19321. 3J
Awm3 1 I2C1 £k 0QQe 1 Xfr1 H 3N m QQuie O @ DI TADI XQ@y Bf T
J DI 7=2yBr 1 Tp3 wWAi+ 71i +i
Awx | I2Ci £T s t Big x (79 )> x Ht 3 g x Ti2i Ak d BMx 'Ht 3 g x G
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Q0> 5xY8ye E e | 4p p Df Te@W1AE T sx sxEp3 WA

p AE e B8AH c@M 9AH Q 11 @A0 AZYV Yy (ACKNA ALl i g,

g6 1R1PCOI B
7! A &  1ZVeacklyt O @ ORCi £5xe7ysxaxHt 3§x

19.3.3.1°C. ¢ X

19.33.1.44/H0 12C4 (
[2CHIH  ¥e X RCC_APBENR1| &+ @#12C_ ENy € A1 § ¢ h 12C_CR14iPE Y Al
12C e

19.3.32.’PCQZ H
‘QQ3 N e SDAL @3'Y=4YH 9> 1PC% B | M 12C 'H2 o h
I2C_CCR= I2C_TRISE| &+ h N @

19.34.1’°CK+4 a

U T I2Ci EOT TApx WA x WA Q 3 wA) F1 A DI T
WoOF1 Y BIH21 0 p I2CCR2|I é% A h we@i JVH VH B ' o e NT X
A % WAT wmx4 MHz
A b WAI wmx8 MHz

fisd Df 11 p SDA4i | @ @ig x 1 "Nyl év XY Al x OARLG O X 'Ht
3gx (' ENGC=1] %
fyin o

2Ci AENTOXXMED A DI T

v o

PCi £F 1 @7 HZ x

A b ACK T1JoLpfri1 AZNT'

A 1Jy ADDRBRi b* JU° I TEVTHEN 1 A A

p

DKWAT TRAH'Y E 77221 o WA T A wwW
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19.3.4.1. Kr g

Pl ® sxX|] ADDRyce1 eb' sxE BEoHyl 1 ¥

N Nyl énna

SDAI

NQQe E Zx DRI &+ 1 4

kK TTHSCL ~ ADDRYy | 1 Xhéa 'QQT° uDR| &
E@ ZVT  'HXxTxEy TJAdyt b 47 ITEVIEN=> ITBUFENH ! . f1 AAA
b* TxEy Jyt Hpi AQQOr J e 1 =®AQQ A I12CDR| é+ 1, BTFy Jy
k TTHSCL ~ BTFy 1] & I12C_SRlec1 W = I12C_DR| &+ ¢
7-bit slave transmitter
| Sl Address | A DATA | A DATR I A | DATAN | NA P |
EVL | EW-1]| E\B | E3 I E\8 I ....... E\B3-2 EVA
6% 1BKA HEe 2° g
Legend: S= Starte DY T C , Sr= Repeated Starte ¢ & Df 1, P= Stope y Bf 1, A=

Acknowledges ¢ Z T , NA= Non-acknowledgee j ¢ Z C , EVx= Event(ITEVFEN=1Hf 1 A A)

EV1: ADDR=1,

X

SR1l é# 1 W SR2| &

EV3-10 TXE=1,N g | é+ mM ,QQ| é+ mM ,b DR| &+’

EV30 TXE=L,N gy | &+ j ®\M,QQl

EV3-2: AF=1; 1b AFy 0] H

EV4o STOPF=1, 1t AFy 0| H

F:

1. EV: EV3 T THSCL"

2. EVE 12°
19.3.4.2. K0 & g

pi o sxX|

0

MZ@E 12° J
RE E e J e HG

6" mM1 b DR|] &+~

#» | ADDRy

Datal

g Data2{ | TxE

N

Nyl &+ "Hk SDAI @

ADDR® | e b §x E @oHyi 0 x j

BIE & DRl é% I2Ci £pi @ %AE ¢ "E i° "HAY

A b J° ACKW1,_, 1 AZNT~

A . 1 JRxNE=H' J° I TEVTEINTBUFJEN f1 AAA

b RXNE Jyit Xhpi o ABQQJ e 1| DRI e+’ (., BTFy Jyutp ]| BTF
€ . I2C_SRl1e® WI2C DRI é* Ze 1 ¥ “"TTHSCL (i g)

7-bit slave receiver
| SI Address A DATA1 | A DATA2 I A | DATAN| A P
EV1 .EV2 = EV2| EV4
g 1A% @+ GEe 2° g

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledged, EVx= Event(ITEVFEN=1Hf 1 A A)

EV1lo ADDR=1
EV20 RxNE=1,

EV4x STOPF=1,

X

SR1I ¢ SR2 h X ADDRG@ |

DRI &+ | H

X

SR1| &+ 1 o’

CR1l &% h kM y ]
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EViTTHSCL ~Z t12° U

EV2712° 0 pE E e Hae Ha

ET As? SR1U ér kot Z M%AJY ®E%OY I HQu ] 2° %b ADDR
STOP®OY 1| T Q@i 27 X

i b* ADDRE¥ SRILW SR@b' STOPR=X SRUAW CR1

i T Yo @i 3b' ADDRSTOPF Jyt 1 axXh] ¢

W NPT

19.3.4.3. KU 3
pe Hwe AQQE a1 3 f1 AYyBr 171 x s4° 1 1Hyx
A TJySTORP' J° I TEVTHEN f1 AAA
X 12C_SRLI @ I12C_CRL h XM STOPFy @] ev i g@8EVAL

19.35. ’Cw4 &

D3WAHI I2C1 £k DQQe Xf1 H 3N W QQe Ofi @ Df TADI XQ@y Bf 14

STARTYRpO4i f1” DI 171 t8 3 3 WA

E
@i T3 WAA 0@THA 2

A pl2C_CR2 A h Wed JVH Q@f{* GH2
A J12C_CCRH

A J12C_TRI| 8E

A J12C_CRY¥ aAGPEK DV

A J12C_ CRM AEBSTART® L 1 DI T
2C ¥ @ JVH "0 & NT X

A % WAT wmx4 MHz
A b WAI wmx8 MHz
19.35.1. 0D F wQ

CCR| é# @i "~ "™ Ff41 SCLG >W=HO>W '22%x ' {7 SCL3Nip SCLi "r+

1913 pI2CTRISEl é+# A J@H =~ Hi s {rs &4 @@SCLZN

A b* SCEHI>WI YP " x *p'l SCLO4I1 2W QvyB Q" ScCL s
2 W T ® . 3 SClv QEiwon > WH

b sCli 2Wi 2W Q¢3Y Q

it o&x j1 SCL x SCLi "~f11 SCLi "~ ANt ~ @ + G 9 P
H @ A+ OFH /b SCLGEH "H Grvi Wri SCL 3 E@0Ogz¢ - LaHi @sHd
1]

(o >,

12721 APB H BiSCLa g H r + ®wzH AYp TRISElI é+ A1 A@R SCL
i " H bMi SCL@E ' 3'YMh
19.352. ¢ YT
E BUSY=0'HI J START=L I2Ci £Nf1 A DI 71 X " 3 WAMSL Jy)
Fxp3 wAi J STARTyI NpE E e Hotr' T1f1 A ADI 7
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An, DI TX
A SBy TAdyt b J° I TEVTHEN hfi AAA
3 I2C_SR1| é% 1| WHK §x 2I12C DRI &+
19.353. K0y yr
3 Nx @ig x 7 Nyl éw SDA{ i
A p 7ysx¥AH Asx E’
sxE l
i ADDR TAdHt b 7 I TEVTHEN f1  AAA
a3 I2C_SR1| é+ 1 W 12C_SR2]| &+
P .k sx@oHyL 3 h voa v WAL T 1 o+ WA
A p 7y s x WA HI
i VN H¥WAL 3 1A xsx HIwHYy®O60O
i VIO WAL 3 1A xsx HIwHywWO610
TRAHY 3 t 1 pi of WA T A+ WA
19.354. w01
pAn " sx>] - ADDRyc,3 3 7 Nyl én" NQQE «x DRI &+ A SDA
'
3 M1~ M AQQE " DRI é*e i g EV8 1
E® ACKI "~ Hi TxEy T4yt b 17 INEVFEN> ITBUFENH ! . f1 AAA
b TXE Jyt hpi KQQAn J e 1| =@ AWGQQE ~ DRl évi1_ BTF . 1 4y
p ] BTFe 12C_SR1ec 1 W I[2C_DR| &€+ e 1 I2Ci AN3'Y SCLmH> W
H 3
p DRI é+ A~ Jbwe AE o 4 STOPyfi1 AYBI 1( @ 1953A we 2° g
GIEV8_2) t o 12Ci £Ns 0+ xWAMSLy | )

Fx E TXEG BTFy Jy Hi p, X EV8.2' [ Hfd § BT T

7-bit master transmitter

| S Address | A DATA1 | A DATA2| Al IWIT _Pl
EV5 EV6| EV8_1 EV8| ‘ EV8 EV8 EV8_2
6 19%53n ve 2° g
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event
EV5X SB=1, SR1l Wb DRI é+ " QQi h XM y ]
EV6X ADDR=1| SRl W SR2i h XM y @i
EV8 1x TxE=1,Ny| é+ mM1 QQl é+ mM1 b DR| é+ ~ Datal
EV8X TXE=1,Ny| &+ j mM1 QQl é# yKi b DRI é+  Data2r 4y |
EV8_2x TxE=1,BTF=1,” y Byl é+ 1 E 1A, ¥y By Hi TxE> BTF |
F:
1. EV5, EV6> EBAB8 211 | SCBEHY Wi ~ Z® 12" E
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2 EVBT2' o pE E A H& E H7% NEVE 12 | {pE e @t
Hai, o A1 BTFd TXE
19.3.55. W0 & f
pA sx> | sxeo1 2Ci £ V31 @n wA p%wWAi 1L 2Ci £x SDAT @QQE 1 X
7 Nyléw o DRI &% p%AE o1 IPCi £0K'E Q@i "HAX

-1 "HevzvsAdoa I2C dzv ZAT 4yxNUAH

A b' ACKH Jdyia, AZYNT'

A T JRxNE=d' J° I NEVFENTBUWYE , hfi1 AAA

b RXNEy Jyi1 Xhpi @ AQQJ "~ 1 DRI &+ A @®QQ=® l. TN J BTF=l
n ] BTFe IPCi £N3'YSCLWH> Wy . 12C_SRlec W ., I2CDR| &+ N ]| BTFy
H 3

H

3

PKX 1 ® we AE oA A NACK 1 @ NACK®a | x WM SCL> SDA{ @i

i 3 &' ana Ay B/ ADI T

A W po wo AE cf1 ANACK 1 p HQY° AQQE e (it QY™ A Rx NE
Tec) [ AcCH

A w 1 AYB/ ADI T1 To p HWQY AQQE ec (pih QW™ ARXxNETe?)
1y B/ADy

A Ei QDAE Hiw ZV=yBf 1% 1y ,BpEVec(EV6HIL] ADDRBRY)

RF17 yBI 7oL 1PCl As 0+ xWA(MSHL | )

7-bit master receiver
S Address I A DATA1 | AY DATA2 | A DATAN I NA I P |
EV5 EV6 EV6_1| EV7 EV7| EV7_l|
0 1%BA| 13wWAA HEH2

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event
EV50 SB=1 SRL W DRIl é+*1 y |

EV6c ADDR=11 SR11 WSR2 H I

EV6_ 1o HGE%O' 11 k1T A 1AE @i ¢

EV7o RxNE=Li DR| &+ 1 y§ |

EV7_10 RxNE=1, DR| é# 1 =~ ACK=0X /4y STOP

1. b*'TDAE 1 @1, i %|mell®sAhT NA

2. EV5, '"EM61 SCEH>W "~~~ z@ 12° "E J

3. EV7 12 0 pE E A H& E H% p EViZi 12" jipE e @WE e H

& 1n o /A& BTFh RXNE
4. EV6 QD EV7 @l 12° 0o pE E e WACK HGE
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"He 20 K He"zZvSAQOPC"AHnzv AT @~ y4yxNed4avw "Ha

T AA| | DataN-2 = & | + %p DataN-1e @ | I & RXNE> BTF Jygq¢ 19
p DR| é+ @iDataN-2" | | ACKy1 @ 3 ACKyp DataN ACKe' I p%weci g
DataN-2e ¢ | J 4 STOP/STARTH ! X DataN-1 p RxNEJy o1  DataN

7-bit master receiver

S Address | A | DATA1| A | DATA2 | A | |DATANZ| A I DATAN1| A | DATANL | NA | P |

EV5 EV6 | EV7 | | EV7 | EV7_2| EV7

g 1L97A| 2N>H3WAA 'HEH2
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event
EV50 SB=1,% SR1|l é# 1 W DRl &é* 1 | v
EV6oc ADDR=11 X SRLi W SR2| I H
EV70 RxNE=1, DR| &+ | H
EV7 20 BTF=1, DataN-2é p DR| é* a1 DataN-1é gN gl &% a1~ ACK=OI DR| & A Ui
DataN-2 Jy STOPI DataN-1
F:
1. EV5, '"EfVi61 SCEH>W ~ ~ Zz®@ 12° "E J
2. EV7 12° 0 pE E A HG6 E H% p EVZ 12 jipE e WE e H
a’ Tn o6 A BTFhw RXNE

A E 3AE’ X
i RXNE#D Dat 2H®
i Dat alN ®
i BTF=My=>"QQl é# T »Gix DRI 6% &¢&" Dat a2NVyl| é+% &¢@” Dat alN
0 SCOHXO41i =OTH 1 @EQQ

i | ACky

i DRl e+ a@iDat a2 0 Nk oNyl é+ MDat &l ¢

i Dat aBH&ean NACKTU

i ° STAR&G STOR

i Dat alN

i RxNE=1

i Dat aN
@i LYyi M N>2@io 1AE = 2AE @i o1 1) a@ nAAIv Q@i o X
A 2AE 1 @y

i 4y POSs ACKy

i V& ADDRIy

i | ADDRy

i ] ACky

i Mé& BTF Uy

i " sTOm
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i DRb K
7-bit master receiver
S Address A DATA1 A DATAZ2 NA P
EV5 EV6 | EV6_1 EV7_3

g 19BA| 2N=HIWAAN HEH2
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event
EV50 SB=1,% SR1|l é# 1 W DRl &é* 1 | v
EV6o ADDR=11 X SR1] é+# 1 ¢ SR2]l é+1 | ADDRy
EV6_lof HE%Oy' T p EV6o 1 BT sx | o1 ACKZ i
EV7 30 BTF=1i =~ STOP=11 e @ + & DRe Datal= Data2l

>

1. EV5, '"EMV61 SCEEH> Wi =~~~ zZ@ 12° "E J
2. EV691 72" ¢ pE E e @WACK Hda
A DAE 1 @uEy

i pADDR T 1 | ACKy

i | ADDR

i 7 STOR G STARY

I pRxNBOJIyo1 Q0

7-bit master receiver

S Address A DATAL NA | P

EVS5 EV6_3 EV7

0 19OA| 2N=HIWAAN HEH2
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event
EV50 SB=1,X SR1| &+ 1 W DR| &+ | H
EV6_30 ADDR=1i *~ ACK=0 X SR1l éw 1 ¢ SR2l é+1 | ADDRy p ADDR |

a | ° STOP=1
EV7o RXNE=1, DR| &+ |
EVS5EV6_3 Th'l SCL®H>W ~ ~ Zz@ 12° "E |
19.3.6. o
19.36.1.
P AsxdQQE e Q 1 ERCI £54° Av @y Ba& DI T, fi O %HX

A BERRBR Jywmo®b' J° | TERREN Fi AAAU
A px WAYXQQ BAI. T OO
i b i DI T K mi A ADI XMEsgxay B T
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re=n

i bri Gy BY Tk Y WEly Bf tTTHA1 aH T O
A p3 WAYX T1j OO41aHj 8eE e "6 %H' T  hie ABE e
19.3.6.2.z 17 (AF)
Ei £ 4" ARZYygH F1 20 % HY
A ARy Jygi b* J° I TERREIN f1 AAA
A EA "i® ANACKI 0 ¢#y X
i Tlezx WAL, 1T OO4

| b 1171z
I b 17223 WAL 10 14 AyBi 1da AD

19.36.3.¢ w” (ARLO)
ErRCi £5s4° T B Hf1 T b, I %'HYX
A ARL® . TJyt b J7 I TERREN f1 AAA
A 1ci #s 0+ xwA(MSY | ) E12CAB, " T 1, En|lpa Ae a0 ZEE
Xxsx! HE! @p éO4 w3 a ADf 109 Z
A 1 OO
19.3.6.4. overrun / underrun(OVR)

px ¥WAT 1 b*" BH a 1 PCi £ pi @ QQHI EETJ41 @ AE (RxNE=1) Hp

DRI é% A AE QQ =& S, A

% 'HYX

A ool @EQ0 BA

A p Hi 1Z ] RxNEIL A ®Z AN WO KA GIE

pX WAT 1 b BH & | I2Ci & pa "QQHI pi AE @H =~ e 1| AGQQ
" VDRI & (TXE=1)l , A1 %'Hx

A p DR é+al AE N 8 A

A 1AZ . hpnai Hi i @1 ZHBA i @ @WQQ A 1ZYRCOI % p

h@H ~ A DRI &
PA M AE Hio p|]] ADDRechpv A SCLi "~e ~ UDR| &Hyb'jiy
PL. 1 ®WAZ BAVM AQQ

19.3.7. SDA/SCL U

A b "B H & ¥
i A "wWAxb' TxE=HIBTFxEBCi £Ape  3YH 4mwmHI @QYé T n
2 C_SIRile "HQQ "QQ| é+ (DR=Nyl &+ T V)
i 1 o ®WAxb® RxNEAIBTFxEBCI £pi @ QQE ¢ 3'YH 41 wHI QVEé
T 12C_SIR#le Q0| é% DRDPR= Nyl &+ T » )
A b'px WAA BH a

i b RxNE=gi @ T AE ~ DRI &% =& . 1, Al i @ Do
AE b,
i b TXxEFflo A T AE e 2=0AQQ DRI &4 1 _ A T oa G

5

E N oA
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I T hxM = ViRt
19.4. I’CAH
19112CA A 0
AH T T 06 a'o
DyTA (Master) SB
SXTA (Méster) & sxw (Slave) ADDR TEVIEN
T ¥y B(Slave) STOPF
QQE e HAG BTF
i QA" n M RxNE
- ITEVTEN > ITBUFEN
A A NV TxE
(oF] BERR
T B. (Master) ARLO
vz AF ITERREN
/ OVR
19.5. I2C L E g
| &+ ! @ half-wordd& & word
19.5.1.12C06° L Eg 1(12C_CR1)
3" 1 vy o 0x00
¢ He o 0x0000 0000
15 14 [ 13 [ 12 ] 12 10 9 8 7 6 5 4 3 2 1 0
SWRST | Res | Res | Res | POS | ACK | STOP | START STQE%CH ENGC | Res | Res | Res | Res | Res | PE
RW - - RW [ RW [ RwW RW. RW RW - - - - - [ RW
Bit Name R/W Reset Value Function
Ty
E JyHI I2CIzze "6 pey &
1 3 12CowA b oL o1 T
)
15 SWRST RW 0 Ox PC¥¢ej Jz2e gyt d
1x 2Cwelzz vy ' 8
Fx 9! @1z & w'dH A Dp
2C b BUSY w1 gO1i w=@s L
yBr TH
14:12 39 - - -
ACKY Ji Al g1:2QQ ol1 1! J
g/l 1 é&wia PE=OH . 1 |
OX ACKHi  E Nyl é+ g* pi @WEE
11 POS RW 0 ‘ M(N)A_\CK R
1Ix ACKyi pNyl er 1 Qi AE
" BI(N)ACK
FXPOSHET T p2E @i ¢ JAatl o0
pi ®QQe
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Bit

Name R/W

Reset Value

Function

® NACKY 2AE 1 o
a | ACKy

n | ADDRe

10

ACK RW

Z\ A ST |

HeoT

oxnzvyv

Ixpi @ AE o
s % & RQ

| &+ 1 & PE=0

AZY ew

STOP RW

TV @iy/] 1é&v1a
sA yBrTHO L T ] wEs

'H Hi, 1d¥y

n3wWAT X

oxnyBrTfA

IXpE E e
yBI 1

D K¥WAT X

oxnyBI 1A

IXpE E e ¢

GpE DI TA, @f1

& SCL= SDA1

START RW

Df 11

TV dg/] 1 &% dE DI TaA, O

& PE=OH' . 1 |

3 WA X

ox 1

Ix ®f1

K WA X

Oxn DT TF

IXEO4 M Hi £
T3 WAL

Df T
DI 1

Df Te X', Ts U

NOSTRETCH RW

T BH A&

TBH & 7

ex (
E ADDRG BTF%O 4y Hi

TYHY

H T3 K

Ox bl H a
1Ix" BH a

ENGC RW

X Ht 3 A
OX“' BX’Ht 3

% Ht 3

@ NACK® Z 5 x 00h

1x b @ ACK® Z 5 x 00h

5:1

PE RW

wrg Joo

12C e Al

ox B

1x 12C A&l

Fxeb 1 sH o
J ar2Cwe T T X t+M TS
PE=OI Aduy |
n3wWAT I J e 1t AT H

Fx E

Tt hv 2K

11

47 STOP/STARTH I p.
J STOP/START y

Age | T

"E Yy MM I2C_CR1& "HA Qe , &
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19.5.2.12C0 " L Ep 2(I12C_CR2)

3" 1 v o 0x04

! H e o 0x0000 0000

15 14 13 12 1 10 9 8 7 6 5 J4a]J3]2]1]o0
Res Res Res Res Res ITBUFEN | ITEVTEN | ITERREN Res Res FREQ[5:0]
- - - - - RW RW RW - - RW

Bit Name R/W Reset Value Function
15:11 3D - - -

A n A AME

10 ITBUFEN RW 0 Ox E TXE=1d RxNE=1H1 j £ 1 A A

1x E TXE=1& RxNE=1Hi f1 ' TAA
T A A&

ox" B

Ix 6 " TAA

Ri 1T Ti 1 NF14  AAYX

1.SB=1e 3 WA y

2.ADDR=1¢ 3 /x ¥A

3.STOPF=1c ¥ WA

4BTF=11 H=® TXEd4 RxNE' T

5.b ' ITBUFFEN=1I TxE' T w1

6.b ' ITBUFEN=1I RxNE' T w1
A A El

ox B AAY

1x B AAY

8 ITERREN RW 0 QT T T NFi1 AAY

1.BERR=1
2.ARLO=1
3.AF=1
4.0VR=1

7:6 39 - - -

2Cwe H

0 7 APBH @O 4 1 éer 1 Q@F
pRCB Kk BIQQ&A Y= 3YH

wné | h@E ' T 4MHze % A1 o
100k 8 MHze 400k 1 w? ' T 9 Aw
G APB 'H !

5:0 FREQ RW 6 &h 000000~ B

000001x " B

000100x 4 MHz
6. .
100100x 36 MHz
6. .
110000 48 MHz

222 100100x ~ B

9 ITEVTEN RW 0
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19.53.12CC 1 y L Ep 1(12C_OAR1)
3" 1 v o 0x08
! He o 0x0000 0000
15 14 13 [ 12 [ 11 10 9 [ 8 7 [ 6 ] 51T 4] 3 21711 0
Res Res Res | Res | Res Res Res ADD[7:1] Res
- - |- - [ - [RWJRW][RWJ[RW [ RW [RW ][ RW
Bit Name R/W Reset Value Function
148 39 - -
7:1 ADD[7:1] RW 66h0 i £g x ®7~1y
0 39 - -
19.5.4. 2CA'OL E g (12C_DR)
3" 1 y o0x10
! He o 0x0000 0000
15 14 13 12 11 10 9 8 7 e[ 5] 4]3]2]1]0o0
Res Res Res Res Res Res Res Res DR[7:0]
- - - - - - - - RW
Bit Na me R/ W Reset V Functi on
15: 8 39 - - -
8yQQlI &r19Ag b T bA™ VOEA & HT
Asx1l 19280 @ BQQ:s RX_DR &J
A O4 Q0 TX DR
r p*daoc
E° AE ¢ DRl é#w Heh °~  TX_DR s
Dk DQRQe e ADe TxE&ab'{ 3H
"Hi A e @5QQ° VDR &+ 1 PCwWeN3'Y
A wQQl
bag+dao
7:0 DR[ 7: 0 RW 810 e . o
1@ GIE 0 DRI é#eh 1 RX_DQR
e RXxNE&E1pi @ i AE & RxNE&d
. Q0 érvio! bR AEQRO ©
Fx
1px AT 1sxjh O QQI é
2. 7Tj!/n" " Meb® TxEE®T 3Q0Ql &
L
3b* p/ NACK  Hai ARLOT ! 1 ¢ ®EE
jh 0T QO e i %) T
19.5.5. I°C - L E 6 (1I2C_SR1)
3" 1 v o0x14
t H e o 0x0000 0000
15 [ 14 [ 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res OVR AF ARLO BERR TXE | RXNE | Res | STOPF | Res | BTF | ADDR | SB
- - - |RcCWo|[RCWO[RCWO[RCWO][ R R R R R R
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Bit Name R/W Reset Value Function
15:12 309 - - -
I %0
0x N I
1Ix. N /
E NOSTRETCH=1HI p x ®¥Ai T
Iy g
pi OWAAE®  AAGE 'He y 0 ACK
ZViT 1 QO éw gk |
11 OVR RC_WO0 0 - A Q%B:JEE NE. ..
pA WAAE 2 AAGBE HLo=®
ABIQQ QNI &+ 1 a” GHE N A
b K
g* 1 o] v &aEPEsOH . T |
Fxb' QQl é+ @ "HAA1 H Wi
SCLGH "1 A GEQQT j . h@Eh Xal
3'YH
ZY . %0
oxX=0ZY,
10 AF RC_WO0 0 G _ .
- E=® t+ ZYHi., TNJy | ew
g 1t 0] v &E PE=OH' 71 |
T b & 3WAC
ox=os4" T B Y
xs4 T B,
Ei £, sMO4 @~ NAD A3 Hi. T
9 ARLO RC_WO0 0 Ny | é-w
gy 1 0] 1 dap PE=OH' 71 |
p ARLO' Ted 1| I2CI &5 0" "t x WA
& M/SL=0
G4, %0
oxn DaayBr 1.
1Ix D&ayBr 7
8 BERR RC_WO0 0 Ei £ 4 @ DaayBf Ti. TN
yJ 1
gy 1 0] 1 dap PE=OH. 71 |
QRO 6% WM e A HZ %0
ox QQl &% My
7 TXE R 0 1x QQl &+ mM
pPA QQHI QQl év wMH y§ J L

RA sx 4) 4 Y
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Bit

Name

R/IW

Reset Value

Function

T°QQ DRI &+ | H1 QA
A D&YyBf 191 &E PE=OH'. Ts
o |

b*® ANACK yj Jy
Fxp ™ W 1A A ©@QQe 1 & J-
BTFH JWQQ ji | TXEyti+ ®w%H
QI &+ WM

RxNE

QI &% Mel ®HI %0

0x QQl &+ mM Y

1x QQl év M

pi @HIL EQQI évj wmM1 Uy | &
Heopilwsx 41 | éewnjdy
TMQQl év i " HAR | | &w
G E PE=OH' 71 |

FxE 47 BTFHI nQQj { | RxNE
Bt RBHQQI &+ Ko

STOPF

Yy BT 154 yexwAl

ox=ms4 yBI TUY

1X s 4 y BT 1

p AZVedeb® ACK=1Z1 Ex t O

1isd  ¢yBr THI. TN gJi1

T n I2C_SR1| é# o | MI2C_CR1]| &

wod "HAN | H1 GE PE=OHI. 1 |
H

FXxp&® NACKa 1 STOPFHj hJy

39

BTF

pi" ¥ i, TNJy | éneEx W
Al NOSTRETCH=0HyY3 WA n
NOSTRETCHR H X
i 1 @HI E® AAE e£Y0 ACK
Tt ZhQQl &+ n
e Rx NEE 1
i A HIE AATQQZ A 1 h
Rl e T JABWEQQ
e TXEE1
T nI2C_SR1|] &+ a1 MQQI
i & "HAN | HYana A D
Br o1t @EPE=OHI *. 71 |

Fx

p® A NACKe | BTFyj h Jwy

gH
ay

ADDR

sxT A e3WAZISxW & xWAL
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Bit Name R/W Reset Value Function
T nI2C_SR1| &% a1 W 12C_SR2|
e N | HWE PE=OHI * 1 |
r vy aSlavef o
0XSXj VW a=600 sX U
1x @ &g x W
Eo ©ksgx/mbOAR| é4 &% Ht 3 §x
W 1. TNJy ¥
tipx WA L0 HQu] 2°
op ADDR Jygo 1 X SR1| &+
W SR2]| &+
rytr oMasterfo
OXsxn =&J Y
IXxsxn
74s x Hl EQ ACKa Jy
t:pw NACKe | | &%jh Jjy
Dy %0e 3 WAL
0x ' A DT Ty
1IX DI TTA W
0 SB R 0 -EA DI THi Jy | &
- T nI2C_SR1l éw o MQQ| &
wooEl HAN || Y& E PE=OHI
11
19.56.12C> L Eg 2(12C_SR2)
3" 1 y o0x18
t He o 0x0000 0000
F:o £ADDR%Oypp 12C_SR1l €+ o Jyi p I2C_SR1e® W I2C_SR2| &+ 1 Cnh |
ADDR%:OH + %! Kk pA N I2C_SR1| &+ @ADDRY Jy &a STOPFy | Hi I2C_SR2
| enéo
15 J14aJ 13 J12J11Jw o8] 7 T 6 ] 4 3 2 1 0
Res GENCALL Res TRA BUSY MSL
- R - R R R
Bit Name R/W Reset Value Function
15:5 30 - - -
% 'Ht 3 5 x¢& kK WAL
0x @ XHt3Isgxy
4 GENCALL R 0 1x E ENGC=1HI ¢ % 'Ht 3 @ig x
Efr1 AYBI TG A @ DI T Hi
a PE=OHI. 71 | | &
3 30 - - -
A %0
oxi o Q0
2 TRA R 0 1X QQT A
D QAs x e 1GIP1 | évi Qgx
E @RWyr h
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Bit

Name

RIW

Reset Value

Function

Esd yBf TeSTOPF=1Z 1 & a
D T aO1 T B € ARLO=1Z1 & E
PE=OHI. 71 | I

¢ [8f

y
a

g H

BUSY

1 0 %0

oxpO1i Q0
IxpO1i*p Q0

Es ! SDA& SCLWwH WHI .
Es{ AyBr TH. 1]
WOYTET Y g @O
"1 ePE=OZH 3 UKt

T4y

| & | Ei &

A

MSL

3 x WA
0x x WA
1x 3 WA
-Ei A1 3 wA e SB=17 Hi .
By
EO4i s 4
£ STOPF=1
PE=OHi. 71 |

TJ

Ay BT T
T b, & ARLO=1Z

d

akE

19.5.7. I°CQ

3 1 y ooxiC

0 L Eg (I12C_CCR)

¢ He o 0x0000 0000

15 14

13 12

11 [ 10 [ 9

8 | 7

6 [ 5 [ 4 ] 3 [ 2] 1 ] o

F/S DUTY

Res

CCR[11:0]

RW RW

Res

RWI[RW] RW [ RW |

RW

RW [ RW [RW ]| RW [RW ][ RW | RW

Bit

Na me

R/ W

Reset

Vv

Functi on

15

RW

RPC3wA O
0x %o WA
1x & WA

14

RW

WA HIE M %
Ox & WA X Ti ofwili 52
1Ix 0 WAI X Tiduligh6/ 9

o

13:1 2

11: 0

CCR11: 0]

RW

1&,0

I O
"N

NS

¥

b=l

i)

T

v Qrals
%o W/&X
i ThighiCCR px1 kT
| Tiow CCR px1 kT
0 WAY
i DUTY=0:

-ThighiCCR pxi1 kT
-Ti ow 2 X CQCRKX T

DUTY=L( 400 kHz):

Thig9 X CERk x T
Tdw16 x GGCGR x T

>

>

Fx
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Bit Na me R/ W Reset V Function

1.6 hgion R 0Xx 040 WAIT b
ion &m0 x 01

Thigh (skcdvitscLH)

Ti o=k ( sl scLL)

2. PAH=® <+

3EQEPE=W®ET U | éw
19.5.8. I2C TRISE L E 6 (12C_TRISE)
3" 1 v 0 0x20
{ He o 0x0000 0000
15 14 13 12 11 10 9 8 7 6 5 4] 3] 2]17Jo
Res Res Res Res Res Res Res Res Res Res TRISE[5:0]
- - - - - - - - - - RW
Bit Name R/ W Reset V Functi on
15: 6 39 - - -
RO /% WAT GEpzi "H & 3wWAC
Pyz wép3 WAi 1 SCLr 1+ @8
w? YA H Tywmr @i SCL "~
YAH ANt SCLT3Y AMh@E '
Pyo JwicoOs N, ez G
SCL"H 11w ¢ Wwml
5:0 TRI SE RW 6160 @D X % WAR @2 6 S\C[L”‘H i
100n0s b pl 2C_QR2 A FRE[Q5:
AGEOW: 0x 0 dpcrid 2n5s . TRI S E
Jm0x081000ns/=18%3A% 1 - L
WA @1t TRI GE
b d'j mQQ , NQQ ° ° JTri 4e
3 thi ow Q
FxEPE=®BET J | éw
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20.

20.1. K A

A\N

E
20.2

> >» >» >» I>» >» >» I>» >» >» > I>»

v We Ag 0dr g (USART)

Tagat @ar (USART)@WE™ Y Y ) L2 T QQr QuA |
"'A H (bé K-,.; b[():s:\]}l_:l ‘O

"HY2 ¢ pb 35 £2TDd 3 E B Al nw 3

USART m 9

veTatl 3

NR Z% | A

I J 1140 81 TLrwrp Yy H kOoy g6

A

s @HT @AY Lz

sUL5'5J-|

LAY @QQ y 8yaa 9y

a | WA> wma GBI CH

J@ly Bye 146 24

D1 AT

L3

NOBEA 51 QA& y

T Li

A

%0
i @buf frer
A buf Mer

e J

yo i

A > H
Mi ®QQ >

V %00 GBia A O

CT Spw

A |l éenv

A Hé

I @QQl én

s 47 &4

<

SXj] W o1 o] WA
WA, X M s 4= gx %0s 4

o dJ o
I

USART .

T

:QL
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20.3. USART N A Y

USART i # sAAOBTH t 19 Y M USART 2b 36 N BAAD X1 ©QQ
VR A QQ | (TX)

Rxol ' QQ = TH rn. Q03 1 xa O QQ

TxaA QQ ., Ea + " BHt [ AGOv E@IOMAE J EA H umgyt Xhja
QQHI TxA0I: 2W pod WA | %I/O& a Hizz QQUEA =1 ©

USART3 YU Q@i - &

A Olipgnan &1 @ ZI:M )

A A Dy

A AQQy (& 9y wHOOY P

A 1 2A®EY Byt ' % " QQv @il

A AT6l é" (USART _SR)

A AQQl é* (USART _DR)

A AL:"] &+ (USART _BRBMQQ> 4yn'Q

pai WA i " ADx

Ckxn +wH

%wAO | 122l e GH (p DycyByi=oH T 1 1! O ¢! @Qpwe AQQ
H . AH T ) QQ @p Rxi a2t 1 P@rr i VONyY! éw ba ! (eeb

LCD O#) H  y=016 T 1! AY GE
i Abp 1 Li wAa X

A ncTd: A ' NT 2WipE QQe J H Ai KG@EQQA
A nRTS&: 91 NTHIWI " USART! Bi QQ
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PWDATA PRDATA
Write DATA REGISTER(DR)
cPU cPU
—_— Transmit data Receive data
register(TDR) register(RDR)
TX [ — []
RX E@ Trans U
| block ‘Transmitshift registe —»‘ Receive shift register‘
7y
\
- CK CONTROL ] CK
CR3 CR2 T
‘ SToP ‘ CKEW cpo‘ cpH{ LBCL‘
CR1
| UsARTAddess | ‘ UE ‘ M‘ WAKE‘ PCE‘ PS‘ PEIE‘
RTS [J—| HARDWARE ‘ o
FLOW
CTs CONTROLLEB—l
A, A, Receiver
TRANSMIT]| WAKE RECEIVER clock
CONTROL| UP UNIT »| CONTROL
\ \
CRL SR
‘TXEIE| TCI# RT<EN1 IDLE‘ TE‘ RE‘ RJV‘ crsH ™[ 1d rav| o or{ g FE] PE |
USART INTREEUP -
CONTROL
USART_BRR
TE — ™ TRANSMIT RATE
CONTROL
DIV_Mantissa\ DIV_Fraction
15 4 0
RECEIVER RATE
RE—=| CONTROL
Conventional baud rate generation
g 201lUSARTg
h.3 L3S
20.3.1. USART @ E Y
E '@ AY USART CR1| é+ A GiMyt1 "O&d 84 9y p DyQ 1 TxOI<2H> Wi p
yBypQ <z >Ww
M YN mH2' 04 &% AHQEQQy | ¢ “yYe© QQuEN v @WADY ( 6y6QCy
07y By %y Q)
A 21 o Hr @l A1 v DI EA M @ UEA Yy . Ay H WRTFA1H
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9 bit word length(M bit is set),1 stop bit

Possible

Data
parity Next Next data frame

frame
Start start

it
bit | sito | Bit1 | Bit2 | Bit3 | Bita | Bits | Bite [ Bit7 | Bit8 [ si0p | bit

bit
Clock J'T*_'I_

Start

bit
Break f Start
] reak frame ?()p' bit |—

bit
** LBCL bit cpntrols last data clock pulse

— Idle frame

8 bit word length(M bit is reset),1 stop bit

Data Poss_ible
frame parity Next Next data frame
Start bit start

bit | gito | sit1 | Bit2 | Bit3 | Bita | Bits | Bit6 | Bit7 | siop | bit

bit
—
Clock |

Start

bit
Broak f | Start|_
reak frame bit
Stop

bit
** | BCL pit controls last data clock pulse

Idle frame

g 2RE A
203.2.1 B

A HiTOMy@E A 8yAE 9EQQ EA A& y(TE) JHi A Nyl &+ aGEQQp
TxO i
20.3.21.d7 r
P USARTA Q 1 pgp TxXADi XV, QQuEioH®OOY USART DRI éwyos~ Asn O4->
A Nyl éne @A w
BAQON e e & AHIWES Dyyeo ~ GHQ ! 4y By USART "HY® 1y By
i Jx 1= 2AYy By
F X
PRQe Q jivy TEyr e, N q Tx0i 8WQQ + mLz' "QvyB "Q* pe GHE
QON B
TEy %79 NA AM v
20.322.H Au ¥, H
WAEY A Gy ByGiy'Q @  CR2GISTOPY A
M vyo™ yBy
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A

. Possible
a) 1 stop bit Data :
frame par_lty Next Next data frame
Start bit start
| bit] sito | Bits [ Bit2 [ Bit3 [ Bita | Bits | Bit6 [ Bit7 [ stop | bit
bit
[
S I I A
b) 2 stop bit Data Possible Mot data o
frame parity Next Next data fram
St bit start
| bit| sito | it | Bit2 | Bit3 | Bita | Bits | Bit6 | Bit7 | 2stop[bit | i |

6263 JyBy
48 X
1) P USART_CR1| é+ i Uy UEHI 3 USART
2)A Y USART CR1GiMy'r h ©E
3)p USART_CR2A STOPHT AYy By Gy Q
4). 1 USART BRR| é+ O 9 @El: "
5 J USART CR1A GTEH 1 A AM v ARV K'QQa

6)"H A ©QQ" USART.DR| é* (%WOA | TXEy) RE® AA v TEF i1 M¥%BAE
BIQ v 7

7)p USART DRI &+ A  Jw? AQQEc 1 ME& TC=li E ~ @ AQQy Ee J

E K USART & VY WAe | e J 1 d gqwt Ke

20.3.23.cdi 3

| TXEyi MQQl &+~ G "HAT H& @ TXEy'., 1! JU1 E "X

A QQTJ4x USARTR DN Nyl &+ 1 QQn TJ4AD

A USART_ID&R |V

A i AQQ @ ° USART IDR aj h =~ %X @Q0Q

b* TXEIEyY 1 %%ONF1  AaA

b' %H USART* pA "QQi M USART DRI é* @ "HA1 N'HQQé 1 G TDR| é+ 1 X
RPE € Jd HH QQ N Nyl é-

b' %HUSART=®dpA QQi f2M "61 MUSART DR| &+ @ "HA 1 "HQQ® Nyl
év1 QQe ADI TXEyVo

E VA H&G&HYBya o)Xh J° TXEYyt TCH J 1 b USART CR1| &+ A @i TCIE
4 4 Hi, hfi1 AA

P USART DRI é4H A A w? AQQiI pr USARTWeo 4 Jii + 3JHI &wA
( Tg) 10 %XMEé TC=1

Fx TCy!' @ TME 6p0{ %] AAEO prA v ZWAT AEr
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z o

vacéq

[

dl
prela:mIe Frame 1 Frame 2 Frame 3
X line HEEEEEEERSEEEEEEEEEEENEEEEEN
Set by hardware cleared  Set by hardware cleared
TXE flag - ]’\ by software r\ by software
Set by hardware
USART_DR F1 F2 ) F3
TC flag .
1] / Ji 7
Software Software waits
enables the Until TXE=1 and writes F2 TC is not set TC is not set TC is set becau
USART into DR because TXE=( because TXE=( TXE=1

Software waits
Until TXE=1 and writes F1

Software waits
Until TXE=1 and writes F3

Set by hardware

Software waits

into DR into DR Until TC=1
G 20Me HTGQ T X#EH?
20.3.2.4. M
Jy TENA&EE USARTpVY AQQv A VERRY,
20.3.2.5.4 ¢ Hf =
R USARTA 1 b " . Azel T 271 yb mwel A Dy
2° X 1110X0X0X0000
RX state Idle Start bit |
o T LT
ideal
sample T T T Tl Tz TsT T T T T T T10‘r11‘r12‘r13 14T151 T
clock I ! N
i i :Sampld I
b E E :values: E E
sampie 1 1 1 TTTTTTTHTTTTTTH
clock H X X X ' X 10 11 12 13 14 1516,
o s
o me i me
i 54 EOnebititime E j
1 1 1 0 X 0 X 0 X 0 0 0 0 X X X X X X
NS AN N
Falling edge At least 2 At least 2
detegtiong bits out of 3 bits out of 3
at0 at0

0 26ADY s 4
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b 27 jJHQ wi 1N . DygsdXt M "8G J%Oy)MEI ~ b 3A
TP WmOQM(3 5 7Ty®EM K T 1s2pvM 8 9 10EMT K T
H 4 RXNE%OH 1 b* RXNEIE=Li _ 1 A A

&
09) ® Dy

(o))

b' 5K 3A ~ i KO2AT 60163 5 7@ ~e>v 8 9 10y© ~ ey y Dy Kt
TooEl HIi h J NEg® %0y b j i » AT Ti1_, AB Dy@isd Y1 @vht'
M T"6(G J%Oy)
b ® ®K3A ~PikK®O2AT 60M63 5 7y© ~ p&v 8 9 10y ~ ey w DyK
FT 00® HT h U NEg ¢ %0H

20.3.2.6.d

p USARTI ©Q 1 ¥ RXO0 NV "QQuwH&®MOy p %®A | USART DR| éw y g @ij gy

22 O4=1 @Yyl éve

333

48 X

1.N USART_CR1| &+ 8UE J 1! =7 USART

2. J USART_CR1@MyheQQ vy

3.p USART CR2A JVy By @AQ

4. 1 Lz' | &% USART_BRR 'OQQuiil:

5. J USART_CR1@REY wugi o* 1 ZEADsd Dy

E EY 1 @ Hx

A RXNE Jy E "Nyl én@igk N° RDR QB I QQTJ4 i @Xh!' @
(Y 0 /be @HBE  %0)

A b* RXNEHBE Jif1AA

A pioQ b'sd v 13 6o, 1 %ON

A ppA wwA 1+ 1 USART_ID®R* HEMRXNE | RXNBOCOD @ ME
or | RXNBo pi EYi @Jd |l '@ do,

Fx pt @ QQHI REyj Z ¢y b' REypi oH [ 1+ B QQui ¢ b,
20.3.27. M

EM v s34  HET/net =iw °~ QQv ~ 1 Hb" IDLEIEY JNf1 AAA
20.3.2.8. |k,

b RXNE =& ¢ygi1 wi® AQQ _ Al o, "QQE ®E RXNEy | & x\

yl &+ N RDR| é+ RXNE % T 1 @ Y%AE o Jyg@ b'i AQQAT o 1

RXNE %O KT J 1% o F

Eo, F1 Hx

A ORH Uy

A RDRIkNj hb, USART ID&R Ki & X ©EQQ

A Nyl éwa@ BEykN - al @ @0 NbB,

A b*" RXNEMWE J&G&EIE Ji AAFfI1
A 2"E MUSART SSBRSART _ID&R @i "HA1 ! * y ORH
FXEOREH JyHI "6 NGO IAQQTJ B, aby! { &x
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A b" RXNEFL AG®G®QRQ pi wl &% RDR 1! @

A b' RXNEFOYP i AGOQQTJ | RDREJ=®CO !
20.3.2.9. #
fEr TH (@t WA v ) n. & JQQ>3 o QRQOH

RX line |

:

—

DR

ey o
——

sampIeTTTTTTTT

clock | 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15,16,
o L s i
E E‘ 7/16 'E E‘ 7/16 i >i
i i < EOne bititi me : .E
g 2065 1z @Q0
2015 4 g0 @Q0
-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 RXNES "~ 1 NE%O

A 10oQQxNyl éve '~ USART _|ID&R
A ppAE 30 T 1 =0aAAfF1 t a1t ® NE%Oy=> RXNBOYT 2 H PR
RXNE b' T4 J° USART _dRSB"A EIB1 Nfi AAA X
USARTIS\R, USART_ID&R 1 N | NE%Oy
20.3.2.10. \

s 4y my xyBy=dp QBFH il o

Ev s 47 "Hx

A FR . T4

A HOQQx\Nyl éve ~ USART _|D&R

A ppE  3IHIL =®aAfr1 + a1 Ay> RXNEB2HJ 1 aaNfi AA pgr A"

30 71 b USART_CR3 A EIE Jy® ( Nfd AA
2 "E M USART_SR> USART DR| é+ @ "HA1 ! vy FEy
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203.211. 0Dal uwH AuwyeH
i 0@y ByAQ @ CR2WISTOPT 41 p* WWAHI ! @f 14 2A
A 1AYyByXM1Ay By© ~pv 8 MM95v 10  ©ei
A 2AYyBYXM2Ay By ~ T pv yBydM 8 v 959 10A ~ eHGES b v A
yByQ 47 Av v %ON Ut MT Ay By Wst oy RM AYB

HJ HRXN®BON A
2033., AL 9 v Fw

J USARTDIVEEHQQ=> n'Ql &+ A @OF 1 1 " > A » oEls
Tx/Rx Lz i foc /[(16*USARTDIV)
@ifoc Ao @IH | USARTDIVI  AQ Y N&Q 12y &6 Jp USART BRR| &+

FXp JVUSARTBRRea | L:' Quh L:' | &gvm@A&eQ + %1 | g 3 A®
wble' | &n Q6
&X
b * DIV_Mantissa = 271 DIV_Fraction = 12 (USART_BRR=0x1BC),. X Mantissa (USARTDIV) =27
Fraction (USARTDIV) =12/16 = 0.75
‘AQ@ USARTDIV = 27.75
20.3.4. USARTD & g KO W
EQMEQY®H VA swpm? USARTAL 1 o* T 2 k69 hi USARTAL i o" ¢T* Ws T
A &89 Pwpoh JdX
A DTR@:zA * Tafi @wp(yYoa # H OGS D)
A DQUANT o+ v L' nQAf 1 @ T
A DRECI o+ ¥ oGy D
A DTCL'sze 4 fd4 @wp( WI+s2@arp He @ QHZ1 m» wH QHZe

i 7 0A &)
» X DTRA + DQUANT + DREC + DTCL < USARTI ¢* Gk 6 ¥
M2* Wi @ QQi USARTI " Gk 6 y w2 wz i koGwp1 ED 21 "Ox

* USART _CR*Y @My howmi1® 1yEY v

A
A Te /" QL s

2@DI V_ Fr &cOtHi UoSnA RiIT¢ # @ik 6

M bit 1% NE ¢ i MRNEG
0 3.75% 4.375%
1 3.41% 3.97%

2Dl V_Fr a ®HiUSMARToOH k6§

M bit % NE @ i WRNEG
0 3.33% 3.88%
1 3.03% 3.53%
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20.35. USART N 9 ¥ =

USART T 2952 AEY @ @1 s 4 Xs 0 h BRRI énw @& s ol s dpaif T &r
[ iy

1. v AN

2. MA* g AT MHM Y GEH O “Beopjd OH sT@Ey v ér ko

H ¢ "o m QQu 'k

pugs OL="sde 1o Js o Lz o 1 wA

ps O Lz"®wA7T 1 L:" pae Q0 o0Q h 4 " ki %Kl h e’ M %
PWAT x

MODEO:y M@ 1AD®EY p MU i1 USARTY Dy@iKyei = i "~

MODE 1: y M@ 10xxy AD®EY p MU i 1 USARTH Dy=9v AQQy %KYy 4

pi -~ 1 re 1@ 3y 3INIP "W T TBOEMY
pugs VL' sde | BRRI &% 0 A L. 6 - Dp

Jy CR3| é" @ABRENH 1 ! @xugs O L' 41 { USARTNMVE RXi @M AES
ly SR| é+ BWABRF%O1 I ~~" s o bz s d@wHg b 1iTogewm  ji3 s0
Leov g dged p duw i1 BRR@O'{ . g1 ABRE %Oy N Jy b
yms D L' od Bbjnke 16y " HyKj p 16> 65535AH ~ Qe (| ABRE h
Al
RXNEA A%O 3H& pQo@y MH 1s 0Lzt o417 4§ ABRF %0 ¢ T 0l WK
k0
FYxb psol-"Q 1 ] UEI BRR&' i . q

2036.v 5 Pp 3

USART! @h XA S n# 3(N° A USART p AAJAN ) @be A USART ! ! @f 3.
EGiTx ., > DH USARTX ! @iRX 3 | YUSART«X t Rs GTx bR I Xh
=3 U @RX Y|
prl ne Ja1l 6C WOQE® mx @i or e mgi i @ @@ ~ 6! @ N

mx B @+ BEv BV GEh M % USART ON A

mx G § 1 k1 T I'T p WA x

J

> >
by <
& =
S. £-
> -
> On
(@n
J

B
1 &% ABERWUY J 1 RWU @ . Ts 0i a* T 3

>
@]
Py
-

: QCRL| &% A GIWAKEY T 61 USART! @1~ YA | & WA
A b' WAKE ¢ yX M 0414
A b WAKEB JHX S X% 54
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20.3.6.1. M§ = (WAKE=0)

ERWUY °~ 1HI USART 33 %A Es4 VW vHI E o tae RWU 1] ' H
T USART SR| é* A @I IDLEY X J RWU ' @ T 0 ign, 1M O1sdr
sy WA AeD

RXN[f RXN[f

RX Datal| Data2| Data3| Data4| IDLE | Data5| Data 6|

RWU Mute Mode | Normal Mode

RWU written to 1 Idle frame detected

0207 1M O4s dm  wA
20.3.6.2.1 v o Address markB7 = (WAKE=1)
n AWA 1 b MSBT L E Wi g %1 ¢, R QQ p ASXE Al %l ®©
WGl x Op 4 A LSB A Adysx 1T oraEstsxY% 11 ofGigx AYp

USART_CR2| & * i ADD
bl @ GE mE®AYsxj] W HL USART 3 WA %HI. T J RWUy

i® E njh JRXNE%OCH hfi1 AA 01+ wUSARTT 4 p WA

Ei @ SE smi ot gAY sxw Hi USART . WA t 9 RWUy | « o @E’
*Wi o @ Aw @gxE HN J RXNEyt + mRWUYT |

Ei @A *j y9 QQH(USART _SR@E RXNE=0) RWUy' @ "~ 06 1 ¢_ 1 & "HA 61X
PN, T sx% 541 o 3 R WA GEeD

In this example, the current address of the receiver RXN

is 1(programmed in the USART_CR?2 register) / /

RXN

[5 RXN[f
7

RX IDLE[Addr=] Data 1| Data 2| IDLE [Addr=1 Data 3| Data 4/Addr=7 Data 5
, |

RWU ﬁ Mute Mode | Normal Mode Mute Mode
1
Nonmatching address /

RWU written to 1 Matching address Nonmatching address
(RXNE was cleared)

p

% 208 15X % 5 duE 0w
20.3.6.3.1 0
J USART CRL| &% i GIPCEy( ' @& "~ y> i (A HI & A~ §yiioH -
> ) it QMy hemEy Yy ! T @USARTVT A° pi A SB: Dy STBxy By PB> g

2vi A
Mbi t PCE bit USARY
0 0 SBg 8b idtayy 8T B
0 1 SBq 7 b idta ¢ 8Bgq ST B
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Mbi t PCE bit USARY
1 0 SBq 9b idta t| 8T B
1 1 SBq 8b idta t ® B| ST B
RT S X % o i Hi g x @w E & QRQE MSBY1 Gj T LO> Y (MSBT QQya o
A, B o J > yaayBy)
20.3.6.4. ¥
>y /AEE Vv AQQY RO BB QY Q
@b x 'Q0=001101011 & 4A6L B "Oy> (y CRLAGEEPSI O > yNT 606
20.3.6.5.7
>y /AEE Vv AQQY RO BB QR Q
@b x 'Q0=001101011 & 4A6L B O > (y CR1AGEPSI 1) > YyNT 616
20.3.66.€ 4 &
b' CR1GIPCEY Jyt  QQ| é+r BWQQ®EMSBYy > H @QoAa b 0ys> vy
QABLDBT O > T QA 1®D) T Vo> | USART SR| é" A @ PE%0O JO60L&hDb
* USART_CR1| &+ @iPEIEp X JA@ o AAF

20.3.7. USART W 4 4

USART_CR2|

~

a

é " BICLKENY w 11

A USART_CR3 A@@HDSEYL

USART i
ByQ
HQ

éH i @ICPHAY &I

F414j F1 H

pO4iM Q 1 h

a § WA Hi USART A

T AQ3WAAAL
| CKOi =6H {

QRO e @3 A

Ho osl

2bagp
i NV USART _CR2| &
T USART CR2| e+ BICPOLYy B T A
A OV
AAN N GEHG | v

Wo Al WA TA w

"Oa § WA pa i WA

3 CKOT USARTA

WA LBCLy @'

CK'H
Hi + ®m CKT /m TX 2 ¢

ti"ygo 3Y] Tox
WH @ . p Dysy

~

1" hpwe AGOQQ
H I 61 USART CR2|

d OoOn

oo
@i 'Q CPOL =

"Q CPOL> CPHA
(m~=x2 Lz 1 1164

CPHA) AQ@ TXi @QQi CKa g A, D8

a § WAGBIUSARTI " TAAAmAL WAj a b' RE=L QQp CKi ~ (
“hpi "~ T PN y MgE Ho a &YH =3'YH

H )

FYx

CKba TXG i TTA + a1 Eop A" A » (TET 1)

USART DRI &+ )¢ wé H

Yo

PE®A

Z pA M1 B'Hi LBCL,CPOL= CPHAyé¢i * .
Hi Ryji ow

& pa I "Y,ba J TE= REl @° Ni @+ BEANYH = 3'YH
USARTE 'HY3 WA X Ej {115 TH 1 @ JH i ©®aA

XhAa QQH(C 3Q0s

QOHT j ' T 1 ® AQQE

JYEAE " A wa&l o¢

QQECK- T )
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RX Data out

X Datain
Synchronous device
(e.g. slave SPI)

USART

CK clock

G 20O USARTL € DD

Idie or preceding gy, 4 M=0(8 data bits) Stop
transmission

e

CIock(CPOLzo,CPHA:Q-)—I_l—H—H—H—l_l—H—m_I——
Clock(CPOL=0,CPHA=1)
Clock(CPOL=1.CPHA=OT | [ 1L
Clock(CPOL=1,CPHA=l———— [ [

Data on TX

(from master) ﬂﬂ" t
Start LSB MSB Stop
Dat: RX
(fromm slave) (o)1 2X3f4Xs5K6 )7
LSB MSB
Capture strobe | I I I I I I I

LBCL bit controls last data clock pulse

320l WSARQQH Hz~ &( M=0)

Idie or preceding g, M=0(9 data bits) Stop  1dle or next
transmission - - N 1§
> > > >

clock(cpoL=o.crra=e— LTI
clockcPol=ocPHA=yy LUy
clockcPoL=1,cPHA=0) | LTI UL

Clock(CcPoL=1,cPHAST) | [T

Data on TX
(from master) ﬂﬂ 7 a
Start LSB MSB  Stop
Dat: RX
(frini(s):;ve) nﬂ 7A8
LSB MSB

Capture strobe | l l l l l l I l

LBCL bit controls last data clock pulse

0 26l WWSARQPQH 'H2z~ &( M=1)
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CK(capture strobe on CK

rising edge in this example)

Data on RX

(from slave)

tSETUP =tHOLD 1/16 bit time

tHOLD

S R ——
P TN

g 2 61 RXQQAN/3YH

20.38.cMaes 3

D4 &2 T WA J CR3| é+ W@HDSELY O p AWA | CLKENy3Y] "6
USART! @ J& ipdaeTs ppi1 A2 THAIT | TX> RXAbp®an 1 At i
Y CR3A GHDSELy Og£2T=32T 3 E=&®QQe Hi TXOT ® + %1 EpM T
0BEdl T O H NW A% IOE d8Yr 1/0pj USART UL HI o JaUv b
A « ©E
%@v 1 3w WUSARTWA41 n + 11! 1Nn4i @ U E TEyY JHL E Q0
QQl évit A BAA
20.39. TJ 0O
T nCTS 2= nRTS . ' @i 2A ¢t @i QQl 1g "p AWA bM i 2A
{
USART USART
X RX
TX circuit cTS RTY TX circuit
RX TX
RX circuit RTS CTY RX circuit

% 2013 A USARTE 1 Li-

20.3.9.1. RTS L °
b* RTS Lj-
W) Ei @l é" 1&6QQ

Al (RTSE=1) E
‘Hi nRTS

USART i G* °

U Bl @ABQQI nRTS8wa Ol HD

O "% "U0QpE vdJ Hy BQQe

247/279



PY32L020v° v a & q

RTS

star

star

RX bit

Data 1

stop:
bit

Idlgl bit

Data 2

stop
bit

-

/'

RXN[f

Data 1

transm

read

itted

Data 2 can now be RXNJ

g 20 RTLi
20.3.9.2.CTS L~
b ctsli A& (CTSE=1)i A "pA i v 51! nCTS U b' nCTS&®®( T8&H
W . 7 AQQ A N nCTSpe Q vdnoe Dd2WIZ1I E Ge H&oy Ba
E CTSEE1HI E nCTS 3'"dwpi. 176s 0 JCTSIF'6y E "1 orice tB
3 b' U7 USART_CT3| é* @iCTSIEy'1 _ f1 A A
cT CTSf
CTS g
transmit data register : : :
TDR Data 2 empty Data 3 : empty
S5l start ﬁ e i start
RX Data 1 Sb?tp bit/ Data 2 Sb?tpi'd'e bit | Data 3
writing data 3 in DR Transmission of Data 3 is delayed until
CTS=0
g 2015CcT i’
20.4. USARTAH £
ZM AH T T o aiHy ro/0a
1 A QQl én M TXE TXEIE A
2 CTSe Clear to SendZ a A CTSIF CTSIE A
3 e Ha TC TCIE A
4 i ol érn Mg QQ t BC RXNE )
- RXNEIE
5 Over* W ORE i@
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ZM AH T T o aiy r/0a
6 M v IDLE IDLEIE (I
7 Ty PE PEIE i ®
8 Ao Hi g¢  over W sy NR/ORE/FE EIE I ®
A® USARTA AHT 2 AAAD
TC
TCI
TX \—S N
TXEFE:D
CT
CTSIS;D
USART
IDL
DLEE— :[>_> interrupt
RXNEI
ORE—L D
RXNEI
AYRET D
PE
PEE— )
LB
LB D
= D
NE
C. ]
OR DVAR————1
g 20l BUSARATAT i g,
20.5. USARTL Ep
205.1.- L Ep (USART_SR)
3" 1 vy o 0x00
t He 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 |[RCWO|RCWO]|] R R R R R
Bit Name R/W Reset Value Function
31:13 39 - - -
s O Lz 0
12 ABRRQ W 0 ' 1ht y ABRF%Oy1 Xh a7 v
ws oL 54
s o Lz %00
Esol-"sd el:"  haak
11 ABRE R 0 .
v 9% CHt, 17dy | éen
T "1 ABRRQI &+ | ¥
5 O L. 5 4 %06
Es b L' JegaH J RXNE=l Ea A
10 ABRF R 0 Al of1 AAZ1 das oL 5 IHA,
€ ABRE=11 RXNE=11 FE=1Z H y*'. T
41
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Bit

Name

RIW

Reset Value

Function

1 " 1" USART_SR| & @iABRRQ
gl s

CTS

RC_WO

CTS %.0

b* 17 CTSEIENCTS3wp'h
Hi 0y . 14

0X CTS ' @w

1x CTS o w

TXE

Al @4 M %0

E USART DRI &+ QQe ~ Nyl &+
TJdy | &% E TXEIE=1Hit f1 A A
USART_DRI é+ h | H

0x QQ" N Nyl é-w

1IxQQ N° Nyl éH

TC

RC_WO

H & %.0

QQvHG9 1T h TXE=11 ,. 1Jy |
éH  TCIE=1Hf 1 A A

T X USART SR| é% % o  USART_DR
Il éxh H TaH @ o]
Oxe ' Ha

e
e

1xe HG

RXNE

RC_WO

QRQI &+ M %0

ENYyl &4 & N USART DRI étH |,
T4y | én

T USART. DRI é+ aa’” o] Y
E RXNEIE=1'HI £ 1 A A

0x " w QQ

¥ ® Q0 "t

IDLE

M %0

Esd &iM HI y . T4y E
IDLEIE=1Hf 1 A A

T X USART_SR| &+ @ USART DRI
evtal

ox "s4 v O
Ixs 4" v &4

ORE

Over* W %0

E RXNE=1Hi gVl &% al @ ©QQ
€ ~ RDRI év"Hi. 1T 4 ¥

T X USART_SR| é% ¢ USART DRI

ert el v

E RXNEIE=1HI 1 A A

Ox ' f1 Over* W

1x f 1 Over* W

Fx | " JyHi RDR| é% kj hb
L gNygl ennk -

E EIE=1HI £ 1 OREA A
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Bit Name R/W Reset Value Function
3¢ %00
PQQOVI @ ¢ Hi. T4y | én
T X USART SR| &+ @ USART_DR|
et el v
2 NE R 0 ox S,JJ 8¢
Ixs 4 o
FX E RXNEs/b NEa Hf 1 Hi NE=1Hj f
1 AAL Gp J RXNE%OHf 1 A A
pArAT WA | E EIE=1'H NE=1
hfiaA
v %00
Esd agp 1y AGEE O CHL Y T
%y
T X USART SR| &+ @  USART DR|
ertal vy
ox s4 v
1 FE R 0 Ixs 4 v FX E RXNE/b FE2 Hf 1 1
EFE=1H Tp J RXNE%OHf 1 A
A b'E e @QQOnfi1~ v |
wfil~ o, 1. 1T Thad QQ
Gie 1| XhE J ORE%OY pr A’
H WA | EEEZ1HFE=1hf 1 A
A
> 6
Ei oH> & Hi, T4y | &~
T X USART_SR| &% @«  USART DR|
0 bE = o éi'CQI vy 4 1l v o
v & RXNE=1.
E PEIEHI £1 A A
ox " fF1° y>
Ix F1° yo>

20.5.2. AOL E g (USART_DR)

3" 1y o 0x04
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 1 3 ] 2 ] 1 1o
Res Res Res Res Res Res Res DR[8:0]
- - - - - - - RW [ RW [ RW [ RW [ RW | RW [ RW | RW [ RW
Bit Name R/W Reset Value Function
31x 9 3D - - -
i w/h QQI &
8x 0 DR[8:0] RW 90 n- s T7"HAL afi o @ o
ai A wWQQ
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Bit Name R/W Reset Value Function
DRI éHrni* bAl év 48 AT A
WITDRI AT | @@ RDR{ 1 AQ DR]| &+
hX™ =" GEb AT
TDR| évppg O4 > Nyl érne o
8" X @i A1 RDR| é#p 33BNyl &+
s Ole wé” X 1 £
E™y»> A& EA A "HAHL = MSBy
e bit7d & bit8Z T f ®®I + T > 4y b
e
E™y»> A& EA i @ HA Hi 983
MSBHT 1 @ @b 1§y
20.53.1 9 * L Ep (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 J12 J11 J10 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
ps O L' s LwAy 1 A | én
Bit Name R/W Reset Value Function
31x 16 39 - - -
15x 4 DIV_Mantissa[15:4] RW 120 124 QQ
3x 0 DIV_Fraction[3:0] RW 480 4yn'Q
2054.0° L E p 1(USART_CR1)
3" 1 vy 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
31x 14 39 - - -
USARTAT E 4y | o1 USARTWe h A
oy BE "HA  y+ t1U4y-= |
0X USART" > "B
13 UE RW 0 }
1x USART A&l
T M & USART_ISRTCJUyat ¢ |
UEy1 RHI GwAy
Ox 1A Dy1 8AQQ
12 M RW 0 X . Y o Y
1x 1A Dyt 9AQQY
11 WAKE RW 0 i we AA
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Bit

Name

R/W

Reset Value

Function

e AA ¢+ t1Upad |
oxM O4,

10

PCE

RW

IXx s X o
'y> i
ox~ y> ' B
X~ y»> Al

PS

RW

Ty 0+ 144> |
ox y >

1x ™ »

PEIE

RW

PEAAAT + 14y= |
ox B
1x PEA A A&l

TXEIE

RW

TXEAAAE + t1dy= |
ox B
1x TXE A A Al

TCIE

RW

e J aAAE + Tly->
ox B
1x TCa A A&l

RXNEIE

RW

RXNEA A&l ¢+ t14y= |
ox" B
1x OREd& & RXNEA A /i

IDLEIE

RW

IDLEA A& + 145> |
ox" B
1x IDLE A A A&l

TE

RW

e /fEi
oxe ~ B
1x e Al

RE

RW

AV
oxi o B
Ixi @& 1 ADs { starty

RWU

RW

I ®We

§ ° USARTT & w WA
b i o 271 én]
o 2 esgxdaMm O4
USART_CR1.WAKE Y i

Oxi o+ mT AwWA

Ix1 oH m WA

Fixp 4 3 3 WA
X1 0" AQQE 1¢_p
it G144y,

F2xE Jbsx% s,

€ WAKE=1Z 1 p RXNE JyHI jT1 T

Mo RWUH

vTYyu

e

| USART T
WAT |
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2055.0 L Ep 2(USART_CR2)
3" 1 vy o0x10
Y 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 s T 8 7 [ 6 [ 5 ] 4 3] 2170
Res | Res STOP Res | CLKEN | CPOL | CPHA | LBCL | Res | Res | Res | Res ADD[3:0]
- - RW - RW RW RW RW - - - - RW | RW | RW [ RW
Bit Name R/W Reset Value Function
31y 14 30 - - -
Stopy J
13 STOP RW 0 0x 1stopy
1x 2 stopy
12 39 - - -
CK pin &l
11 CLKEN RW 0 OX BAL .
1x CKA 6 A&t
j HYa ¢ ®AHI y3bo
H I &
10 cPOL - 0 a ¢ WA CKAF)H H I &
ox ®4M HCKADOI 3'YHo W
1Ix ®4 M HCKADOiI 3Y 2w
Hpat WA 172 'OCKAD H o8
y EmCPOLY TAL @F 1 A GEH
9 CPHA RW 0 QO
Oxp'H @M A -~ Q00
IxXpH @M~ A -~ Q00
w® Yy QRQEH T T e&p CK
8 LBCL RW 0 Ox wd §QQWH T  jpCK
1Ix we g QQEH ¥ p CK
74 39 - - -
USART g X
3:0 ADD[3:0] RW 4160 | én sz Al M wA 1 1 A 4bits x
o Hig x
2056.0 L Ep 3 (USART_CR3)
3 r vy o0Oxi4
! 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
Res ABRMOD ﬁi? OVER8 | CTSIE | CTSE | RTSE | Res | Res | Res | Res | HDSEL | Res | Res | EIE
- RW RW RW RW RW RW - - - - RW | - - RW
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Bit Name R/W Reset Value Function
31x 14 309 - - -
s 0Lzt g 1 wA
13 ABRMOD RW 0 Oxx DyADL Lo
xi -~ 7 -4
E ABREN=0G & UE=OHI | &+ E"
s 0Lz M
12 ABREN RW 0 ox B
1xs 0 L: ' A&
T WA
11 OVERS RW 0 Ox 16y
1x 8y
H kK p UE=0H!
CTSA A Al
10 CTSIE RW 0 ox~ Buw
1x CTSIFA A &l
CTS &l
oxCTs 1 Li " By
9 CTSE RW 0 1x CTS¥WA £l  E®E CTS JmOHI £
he Q0 %HI EQQ J,Q0Q| é-
o MECTSO®MT £ hk De
RTS /i
ox RTs 1 Li " By
g RTSE B X 1x RTS | A& E~G)Ei‘ oo/j n'-»'Hé
h a1 AQQ E QQa Hé&a
A HADPpY b'! @i @QQ 1 N
RTS J m& e 0
7:4 30 - - -
£2T O
3 HDSEL RW 0 0x A2TWAY
1Ix £2 TWA Oy
2:1 30 - -
A A FEi
0 EIE RW 0 o Bw )
1x v FE over® W ORE g ¢
NE A A Al
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21. A v O A (SPI)

21.1. 1 K

WY i A (SPhE D Ay t Qa2 T 2T pTat@w AA 3 %i £ @ J
G3wAL Xmo x L GE 3H (SCK) 1 £ far3 JAATA

21.2. SPIw < E

A "THYSPI3 WA= SPIlkx WA

A 3132Tat e

A 21 £2T2a0e e®d2b Q01

A 24pTate en2b Q0T

A 8yddalege v O

A THY~ 3 wA

A B8A3ZwWAL:' ° JQen "2 PCLK | w2z w12 IM

A x¥WA 'en s PCLK | w?2m®6 QM

A 3wAsxwAiz! @ 714 T NS Ny 3/xk HAWAELS Ow
A "V AYEH I 65"

A 1" AYEQQ 21 MSB a4 LSB

A ' AAATERT A ST Q%0

A SPO1O" 6 %0

A Mot omdl a

A VA AAG3WAD

A bAgyw2l Ky ml6eEQQy Jw8yH Ky m®8bioes VAR Tx FIFO

21.3. SPInATY

21.3.1.1

SPI AANAD By v T X

MISOx 3 ¢ ik ¢ Ab AbpxwWAi A QQ p3wWAiI I ©QQ
MOSIx 3 t _ /x t VAD Abp3®WAi A QQ pxWAI I ©QQ
SCKx WAH 1| Amw3 @ | (x o8
NSSx k ¢ O n"%2 SPI> NSS@ hi pin! @1 Ay

i 0 DEIK

i a¢QQv

i AN~ 3 G\
SPIO4I B p A3 = AGGrAX e 1 O4+6 Nbid4adx AT H 1D AT
ape WQEQ {QZT L[ 11 @ OurDdbv i "QQ4I>%k NSS3N
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APB bus >
j T Read

| |
’ RxFIFO ‘ ! ’ 0 0 0 0 0 0 0 o |1
MOS < ‘ ’ i SPICR2 i
TXE | RXNE| ERR | CLRT \
ﬁ N - 'l E| E | E | FrRo| © | SSof © o |
Misq | > Data shift register " 5
T T LSB First ! |
] TXFIFO N
Write } SPLSR i
[ L T ,,,,,,,,,,,,,,,,,,,,,,,,,
> 0
Communication contro
1
a [ | BR20]
SCEJ‘ ‘ Baud rate generator F 1

I
}
I
} SPICR —
i
1

’ Master control logic r\?é% psl I o | oFF | S| ssm| ssi %
T Ve~ g
NS{Q
g 2 1SPI g
21.32.cw0bY c KO 3
Mj a@izr [ "1 SPI' @A&T "~ Mj a o | P JA&T 24 34¢ T NSS1Nn

aa 41 ¢

21321.%ves 3

SPI

[ 5 K

Ja=uaeT
n SPI

T NSS1n¢

Iy T 1 3 s x ©@Nyl &r1 p MOSI= MISOe | /AT bADD Gl
Q 1Q0p3 OEGWH ~ag Ny 3 MOSIA  "QQi kx MISOi

OO EQQve H&1 p3 =x e @W3USH& 'K

| RX shift register I

MISO - N”SO'L_ [ TX shift register |

TX shift register f

|
MosI —» MOSII [ RX shift registe

!

SCK —» SCKI f

SPI clock
generator

Master

|—|:|—|::|—c:|—c:|—|

NSS NS
Slave

g 2R2u2TD3 Mbx Z7
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v &éq
21.3.22.A2$ 3
h BIDIMODEe SPI. CR1| é+ 1 SPI' @QTAp A2 TWA p Y Jit1 1 QQ4H
3 = x Nyl érw@ i p YAl p SCK@WH ~1 QQOpbANYHl éve @
BIDIOEe SPI_ CR1| é% ¢ 'O@iAb a ¢ Ny p Ji 1 3 @EMISO= x G MOSI Ay
TMEANTHZY A
| RX shift register TX shift register |
TX shift register RX shift registe
? SPI clock f
generator
NSS NS
Master Slave
0 21B3&A£2TD3 Ibx Z1
NSS! @ A1 p3 =x e 1i L & ae& t1i NSSDT 3
/T RXONLYe SPIL.CR1| é+ 1 h SPIpEA WAGGE|I WA £SPITApbp 1 WA
i p A Jii1p3 =x @WNyleérwe EF 1i4 D MMISO= MOSIj] A1 1! @
o6 T v1E
A Pr 4 ZaRXONLYREY JmueT a Zioxp' A GBMA| Gz U AME! @
T A% ®EGP1 O
A PDa+daaRXONLYREYXL Jy RXONLYZT! @ B SPI .1 i px J1 M SO
. Bl MZ 1 AGPI OEX NSENO®OHI x AA%K MOSI @ QQ {1 ¢ &I
QRQ 1T eatl n" 22 QQobuffoagr) p3 471 MOSI ., Bt v1&1 @1 A
GPI G SPI At 1 H 3N§ Awir 1 yBH @ A|T ] RXONL&G SPE
s M S@ 3JHG&
RX shift register MISO MISO, TX shift register |
TXsmﬁm@ma MOSI MOSI RX shift registe
SPI clock SCK  —» SCKI f
generator
NSS NS
Master Slave
¢ 2¥pTDX /D3 Z1
B tIkan WAK YISkl QWA)
e1lp3 =x e ! @AT NSS 1i L NSS! to Lyg 5 I'n
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€2lp RxNygl éw i 3Q Yv @ BV3U p% GEAWAT | AGdme | @ R T
0 0 X

€3 p A1 1 b O MISO pin 1 A GPIO
Te Ab T hep BIDIOEbit A1 owHI 29 WA &£ 1 yMp T Q@ £2T
Moo

21.33.Y KO0 3

PR AOBAGGT AT Nx @ J 13 /Er £ GPIOI NSS! 1nx 3 o TH
i K NSS 0O Ax EH&G A1 3 = hok 6 an-
NSS
| RX shift register } I MISO MISOI'L— i TX shift register |
TX shift register f {1 MOSI L MOSI l RX shift registe
1 SPI clock  SCK ——»» SC f
generator
101 NS
Master 102 Slave 1
103
[MIso

TX shift register |

MOS| m‘—\
SCKI f

Slave 2

TX shift register |

RX shift registe

i

SC
NS
Slave 3
3 2153 s/bs AT N K 3
NSSp 1 Jipg3 4" A o SSM=1,SSI=11 By M MODF
1272k @EMISO i I A®K 0 "HHC MISOGEGPIO J A WA « WA
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21.34.v w0 3

SPI O4j T Got A3 1T, T Al @QET TS 01 26! QANRBA g2
Hi  O4 @ ep@iep” VW E T NsdHL A Um T JVWAGENSS pin
P IWAT O@bAQi SPI e 17 j! T+ mDKE® A el @Qp3 HQQI i €
= AT BA 3'Yx WA e i O41 Est’ Q&3 WAL XHOQED W
4 b @GPIOA” TwMm e GEK O P Y HGE @ 1 &b ‘03 N oL i O

i epHt & W 1 XMEAW YAD
b*tvA epa H A i 9104 VW 7T6hfi1 el ~ MODF’' T t971 Al QZ
T PRV D GT \

| RX shift register } _[|] MISO <P MISO’L— i TX shift register |
TX shiftregister | {} MOSI MOSI | RXshiftregiste
? SPI clock 4 SCK - SCKI SPI clock f
generator generator
GPIO —p» NS
Master i Slave
(Slave) (Master)
NSS o— GPI

L 5

g 21603 Z7

21.35.K "H(NSS)I VP

DK ¥WAI NSSAm% ©id vl Ex T w3 PR3 WAINSSH' @Am . w!' @
Aw 3 EAwm JVHI E!' @ Br»3 @WO4I MiI EAm . HIE' @ UDAX Gk
03 N

SPI_CR1| é+® @SSMbitt ' @ O Tda TXx 1NYX

A T NSSTne SSM=Uxp A Ji1 x '03N g GESS| eBPt _CIRAW 7 &
O © NSS pi WATHZT A

A . T NSSIneSSM=0xp AUV i1 & AT |

i NSS ., A ¢SSM=0, SSQEALl JkpAw3 HAT . T1TNNSS pESPI

R3 WA A ¢ SPEZ1NSS3NE TTHX3YHO>Wi = SPI W & SPE=0

Pr3 Zr AL SP T ¥ NSS J

i NSS " BeSSM=0, Sg®B=0OMCUpO1i Aw3 1 A Ju& A3
T 7 b" NSS p6iHn TH1 SPI uv3 WA Td1HaAs L Ik WA
DK WAI NSS HRAimte A Ul E NS SwHHi x A
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SSI 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

2% T/ T1NKX

21.3.6. —a
p SPI Q 1i®>A "HAa'H SCKNQQ4 i ®QQNy= ~ "HAa i An”
22H Ty H 1é=>QQvi A & 1 2 13 =x o {7 a@m 1A

21361.Q @ vaH

CPOL> CPHA bitt SPI CR1l é+ 1 1! @ J 44! { @H2z CPOLe H I 6Ci E
= ®'QQe HGH WiIDLE" 6 yM3 = x ®&9 b' CPOL ¢ y1 SCKpin®H> W
wi'®d b' CPOL Jy! SCK pin® > WEIIDLE" &
b* CPHA Jyi1 SCKEM™ A ~"Q € M AQQyeb' CPOL g1 i1 ~1&e_Ti
"7 pH wpH QQ € b' CPHA ¢ yi1 SCK@EM A ~Q M Ae BQQy
eb" CPOL Jyt 17 w~1e_Ti"-2 p H wpH QQ é

CPOL> CPHAGM T O QQQ H -
p CPOL/CPHAGwe 1 SPlo H € SPE=0Z
SCK@IDLET 0 MZ SPICR1| &+ ‘Ow#l &

oo [ 2 T Iy
vos TRTRIRvéer)

D D G G G SR WD
VRS U ET D S G D D G C-TD =
s | IR S T N N N N A
Capture strobe. ' ' ' ' - ' i ' '
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0 D G O W )
miso —(_ e\ - o ) Comnm-
EN N R D D D R R R R
Capture strobe I ' I I 4| ' ' '
g 2 18QQH Hz g,
‘QQ btk 2 n” i LSBFIRST bit@# h
21.3.6.2. A'OV —&
LSBFIRST bit(SPI_CR1] €% )1 SPINy| &+ ! @ h wm MSB-FIRST& G LSB-FIRST £
1 DFFbit(SPI_ CR1| é# 1 OQQv @y Q ! ™Owm8yaa 16y VI IM:A 21
T
21.3.7. SPI 1
M23 =sx (sPim JLYy" v T E %o T8 1 @it ¥
1. °7 WG®IGPI Dérx J MOSIM S® SCKpi n
2. ° SPI _CIR&w
i BRI: 0JH L:'&gx WA]j 4
[ J CPOE CPHA
[ RXONL&G Bl DI MGDE DI ©OBXONLYBI DI MGDE H&®{1 ©ObpT
Gaxss T WA
[ J LSBRIST
[ 1 SSM S3
[ I MSTREP”"3 NSS Jait b 3 4 B MODF | d NS S \
+ 6 Z
3. ° SPI _ CIR&@w
i J DSbit 0OQQvYyQ
[ l SSOE x WAj 4
21.38.SPla A’
O p3 A H e A SPIX b j ~InijQQEQQe 'T hatl ¥ GEQQI
6" 0o pADm3 e 3 A @WQQ SCK3No p SPlx Al e 1 dhp

IDLET 8 > W
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Ve TWAe AGEAZ1L E SPl Al Xh TXFIFOj M1 &ab TXFIFO i A1 3 AD
PYM3 E1 @wAe RXONLY=11 & G BIDIMODE=1h BIDIOE=0 1 p SPI A& «1 3 AD
I'H Yo wé
21.39. A0 uvidaf’

21.39.1.0 & FIFOu r FIFO

SPIA®GQQ FIFOL gV W 21 Ky W 16bitt E'QQv  J w 8bit HI Ky w 8hitl e,
ASPIT 2@ A7QQl TAL X B2 CPUT j 37 nQQMr A ST OO A
GiFIFOI 3 ¥ TXFIFO= RXFIFO R FIFO 1 p 'A® i SPIWA

FIFOGY Nn™ 222 Mv QI YO X QQr QwAe v2T £2T7 QQvi A

SPI. SRl é#" hé wEEe ®p RXFIFOA BIQQJ* ° SPILDRI| &% 1 hp FIFOA
T mpoy i e T BQQ 0 Wrb RXFIFO &M FTLVL= FRLVLYT "~ b
A FIFOE ) 1 1

M SPI_DR| &+ @ o RXNE' T1N EQQéUw g RXFIFOXh =~ 61 ' 1
A ERXNE | 1 RXFIFO8 EY I

nst A SEQQV I TXE' 11N E TXFIFOt g4 w2 aaws Ok G & Hi
T6h A e, 1 TXE | ' Xh TXFIFO Wi > G

T T BA AL RXFIFO! @é 2AQQv

TXE= RXNE' T Q@ 1 AAAAI N
ERXFIFO»HiL b i AQQ 1 @1 _ o, " 1f1 o, ' T!'@ ' =AA@EAAIN
Ay @BSYyl "7 1AE QQuvE *p EH 3N ABOer p3 voEE AQQ

ve 1 BSY%O3'Yly Hpx Y1EHAQQve e 1| BSYh3'Ywn 1A SPI Clock Ky 8
H> W
21.392.5s P2°
PQQv! Q@ D2’ e [ H& f 3U En Al 1 E3 @TXFIFO ®dy MQQu 2°
ADX A A H 3N 3 AGiOE 1 -~ TXFIFOM1 t oy BMéE v @QQ
DEI O¥WA I o &2 T ¢ BIDIMODE=1, BIDIOE=0Z & & b T ¥A ¢ BIDIMODE=0i RXONLY=1Z 1 p
SPI Al XhEi WA uq@H61 3 6VoADIi o 3 "hoéH X Asi @QQ
% yB OSPIGGH T Ei QWA
E3 T2@ AG#Ae SCKINT AG 1 08 Ad 13 o a x J nQQolwi 1
E®o Hi 3 o H VI Xwéda™ §@H 1 aa Adgyvi aa 4 delay@BQQy
Fy@d « M23 adax 1 1 =®io sNirss2xk @WQQ W 3 "=/ neo
Ax j13H ' BQQ
%Az 0 NSST ™ 1ni1 a Hpr x o 0 U0 A T8 A X B ADX
i1 =®0 1T NSS=i x 1 H WOwB®eT 1+ £Axv 1 m%AQQ2" WA~ a g NSS
@' T2 THIAAIN
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EBSY Jyi1 ET~"*p WIQQVIVY Ew Gyl HEH RXNE%OJH wo A
bit 1 XhQAQQv ép RXFIFOA

21.393.H, SPIv [’
W SPIHL o “Yb:hw@w LY M:i:vaw sSPialyf E GER + WRGO ZT 0 1V
H h y&i 44 JVHI & WA U ierw J1*p @il Uh . o p PWAI |
v LYiy 9B A N |
veTdape WA 13 ' QEYyBOE A WWQQHHA&TINW p MU 11 poo @BQQ

rMetr H B p PWAI ISPl w e 11T Ao At % @ LY E SPI 7 Bp
3 A Hib® %H AvIN p L &ai AQQvép TXFIFOa 1 SPIGH { T j i 3
(o

E3 /I pyMEi WAL yB AH @ A|TyBv & SPE=0C WA T | W B
SPIn Ly

ESPl W i@ BIQQe dp RXFIFOA1 PQQo pi & SPIA ADAGE’
e Iné& w B®  ©@WQQ . 3E SPI W Hi RXFIFOT M @

% o, LY { 9z BSYTH1 XT © FTLVLI @ 3e EzH&a O @ -hst? . *p

' MoEd 1 aeb x

A E NSS3N T1Nn1 3 bx &% GWNST S

A EHé&rs FIl F@® NQQLHI %Hwe BQQy Kp e Y A
*omi LY T eEN WA v Ty

1. ME FTLVL=EE®QRQ A

2. ME& BSY=0w® @WQQ [ NH&{

3. W SPeSPE=0

4. Q0 FRLVL=0M®M&I @ Q0L

M2z REL owAr ¥ @i Lyi x

1. pwe AQQve Y AL W SPelSPE=C0 ¢ Al oLy
2. ME& BSY=0w® @WQQvT J N

3. QQi " FRLVL=0M®I ¢ Q0L
21.3.9.4. A"OD

Evznm8yMI16ydE aa° Hi hs DT QQy p du¢ i1 2QQvh X I
n

i gweé” QY n Y pA AGb A 16-bit T BAQQY A pi A1 b RXFIFO
KyT 1641 . 2° hp RXNE' 16Yofr1 AWMRXNE T@e Z1 1 @A A 16y
SPI.DR| &* 1 T 2AQQv pi @Y1 RXFIFO 6 h=i i o 0 3YM 1 ¢
. Qah b,

pPA M1 T 8y AA" T Q2" Gioe AQQvI 2@ W fF1 RXNE' T1 M3~ QAQ
Qv M1 @bEiwe AQQvi i @Ao @w Rx FIFO 6
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NSS
SCK_”_”.”.”.”.”_”_II_
TXFIFO mos! | RXFIFO
<Pi DR 0x0A ]  0:0A{ 0204 L OxO0A SPIx DR
= 0x04 (P spifsm ‘i i SPIfsm-»] 0x04
S .
| &shift ashift |-
B Bt
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 | RAEQQY € i ©
21.395. 3f
k4 PEZWH2I PHz M:T AA T ®Q9% W Mpt 3h LSBFIRST=0, CPOL=0,
CPHA=1
1. ENSSO@I SPI A 1 x ADi Ml SPE NSS @®&& SPK Hx = =MM S@

Ea

i M:x 1pe AD o wéX HWH N3 1 @kw ~!'QQ p3 vi1kp SPI
Al HlL SPP hi  MOS#% SCKz3NegCy 0O NSSZNZ b SPI w 1| SPP 8

GPI DAL + %p R4 i @ Wén " 2x GPI @ h

R3 vMi b T Agi . BSYpve 3Y®® px 41 BSY3NpQQve Wy

He N AH v Q

E®E TXFI Fown TXEsN ¢ |

P TXEIHyo1 f4 TXEA ETXBNOGOH ADb TxFI€EOQQI ~ TxFIWO

)

p Data packed> RxdNEFT A MENDTH %A [ FI FD [T 16K
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NSS—

SCK—

BUSY-

Mos! UCELEERCLEERERALUOELEEDEUEEEEER0UEELOERT

SPE | —

.................... | Enable TARx interrupts |

\ 4 @ software(polling or interrupt routing control at Tx event |
]

FTLVL {00 | 10 | 11 X 10 Ju 10 X 01 X 00
Thandi
L T,
i | ; B
Do a— Do........) ) P Do+l .. > (Dn+2 .......... > (Dﬂ+3 .......... T — Dot ... >
MISO UEELEERCLEERERAOUOEEEEREUEEEREROLOEEEERE

RXNE | I_, I_
software(polling or interrupt routing control at Tx event |—>

FRLVL 00 X oo Y 10 J oo ) o0 10 Xod o1 ) oo

621103 =veT 3g(bit frame=8)
21.310. - H

Z1\ 2 3AT 8 %0 @H= i SPIO4 @i 6
21.3.10.1. TXFIFO 6 (TXE)
E TXFIFO® 2 @M €é@® A GWWQQHI TXE%OY Jy TXE%OY /b TXFIFO 1t §4 QR
%0y w X3Y 2Wi " TXFIFOty4m:ws: 12FIFOgyéh . 1| b' TXEIE
€ SPLCR2] Jyt, hi1 AA 0 ETXFIFOty42: /20 4§ s 0|
21.3102. Oav. . 6 (RXNE)
b* RXNEIEy e SPIL. CR2Z Jy1 . f1 AA
21.3.103. & 6 (BSY)
BSY%O'. 1 Jmn] ( 3%yn e N %%0O " SPl 3 PGE 5
EE JmOoHO " SPI* Q% 31 HO Aeseb xpi3IwAwiebi oWAiT (MSTR=1 BDM=1
Xh BDOE=0)l pi ®Q BSY%O3'YkH
BT KW SPIweX 3y WA@GH t'H ) 1! @&T BSY%0s e Ted
Tl@ d gt Ke 1t % ler Yh i Y\ "E
BSY%O ! @tizpr3 dAaA d7 7\
" 3 wAGEe b | QWA (MSTR=1 BDM=1Xh BDOE=0)1 Ee€ ADHI BSY%O 46106
@i ¥ %ON | woRgo
A ESPI * @ ¢
A 3 wAI Efi1 MODF=1
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v &éq
A 3 WAL Ee HaGi j WodQQ a
A x WAIp%AQQe 6 1 BSY%OJmO X3Ys« N ASPH - Q
Fx i /&t BSY%OJ Nn%AQQA =1 ¢ A1 TXE> RXNE™ T
21.3.11. 0
21.3.11.1. w* 4" & (MODF)
3%WA Q¢ MODFZ k A1 pX E NSSAw 23N g SSOE=0L | NSSADL, TWwWATNi 1 3 ¢
WINSSO “THWAaap NSSAD TWAINi | SSIy  J w6 Bd6 % HI MODFy s D1y 3
WA OMSPI t Q@i &¢ X
A MODEB Jwo6LbBb° J  ERRIJE, f1 SPAAY
A spry [Jw606NYyB °~ 1 Xhw SPiAEY
A MSTBR [wo06 %A % ¢ vk WA
i @i 172 | MODFy x
A EMODEB JWOHB'E KMSPI ISR+ G & "HAY
A ta’ SPI QRN
PO AMCUGM A At d, X~ Ax bt @ Vi o X 3 1 WINSSO 1 WM MODF
H | pH& | ec1 SPE> MSTRy!' @O¢ EC@sD' 6

2 GO0 | E MODFY WO HO. T bl J SPE-= MSTRH

W Jitx t ©@MODFyj i Jmodlbaipgr3 4 1 A t1 @p J° MODFy @

Tk U WAPS%HL MODFY T T NT A3 M AAYZ!T QE Avyga 4
"o x oL

1)

21.311.2. |, ¢
EQQ 3 dax i @t Xh RXFIFO=@® 2z @M &1 @ ©WQQHI f1 o, o
=@® 2 oiH Q@ i @ HQQe RXFIFOA e ®l1 U O6hai

b* 1

Eo. U A4 1 AG WQQj h ~@ &dp RXFIFOEQQ | ¢ HWAQQ 6X1 XhA®

P77 A Q0B
©K . SPIDR| &% = SPI_SR| &+ ! N OVR |

21.3.12. SPIAH

2USPWA 9

AH T T o a40’
TXFIFOM & TXE TXEIE
QQi @ RXFIFOA RXNE RXNEIE
3wWA @ T MODF ERRIE
o OVR ERRIE

21.4. SPIL E §

SPIMZ @ e+ ! Q@ 16-bit= 32-bit I DR| &+ "HY 32-bit 16-bit> 8-bit
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21.41.SPI6° L Eg 1(SPI_CR1)
3" 1 v o 0x00
t He o 0x0000 0000
15 14 13 [ 12 [ 11 10 9 8 7 6 [5]4] 3 2 1 0
DII\/IBCIJ-DE 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
2 b QOWA £l
15 BIDIMODE RW 0 Ox fe 1 Db G&A
1x D 1 29 oA
b WA A
/b BIDIMODE 4 Jopi 2b bwAi Q
Q| Ab
14 BIDIOE RW 0 Ox . BeE WAL
1x . Al e EAWAL
d@m3 t My MOSIAG 1 px ¢ 1w
MISOA b
13:12 39 - - -
o0y A
0x £ 8y QQvi A AU
11 DFF RW 0 1x £ 164 QQvi A AR o
FXE ®E SPI" B(SPE=O)HI ¢ T~ 1
€
K1 @i’
y = BIDIMODE y hposeipb bW
Ai @le AbP prAx VG Jalp’
10 RXONLY - o WKt ?J 1 fEé E ) ow
XK LE® 11+ Gjh aQ0Ii @Q0
\
Ox veTen =i ol
Ix" B . eEl QWAL
Tk ©1nN
E SSMJy1 NSSAD i @& W' SSly i
9 SSM RW 0 " h
ox"' B 1Tx%x t1n
Ix A Tx t1n
n x t O
8 ssi 2w 0 "! &HEQE SSMZl‘HéGiG? 1 e
h~ NSSi @b Wi p NSSA G i @iI/O HA
n o
vi A
7 LSBFIRST RW 0 Ox XA MSB
Ix XA LSB
Hj T ow | &+ @
6 SPE RW 0 SPI &£l
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Bit Name R/W

Reset Value

Function

0x~ B SPI
1x Al SPI

5:3 BR[2:0] RW

3d®000

L.
000y frcLk/2
001x frcLk/4
010x frcLk/8
011X frcik/16
100y fecLk/32
101y fecLk/64
110x frcx/128
111x feck/256

Hj T ow
Fx x AT 1 @wd L' &k HY fecx/8

| &+ 186

2 MSTR RW

it 0
Ox Jmwx !
X Jwm3

Hj { ow | &» @io

1 CPOL RW

H Il &
oxm
ixw T

on

‘Hi SCK3'YH2 W
‘Hi SCK3'Y 2 W
Hj T ow | én @6

on

0 CPHA RW

wH N U
oxQQ ~xv AH
IxQQ ~ xvT AH

- AD
~AD

Hj T ow | &+ @i

21.42.SPI0" L Ep 2(SPI_CR2)

3" 1 vy o 0x04
t He o 0x0000 0000

15 14 [13 ] 12 J11 10 9 [ 8

6

5 4 3 2 1 Jo0

Res TXEIE

RXNEIE

ERRIE

CLRTXFIFO Res SSOE Res

RW

RW RW - RW

Bit Name R/W

Reset Value

Function

31:8 39 -

7 TXEIE RW

A AT NMaAAME
0x B TXEa A
1x Al TXEA A TXE=1Hf1 A A 0

6 RXNEIE RwW

i A" N vMaAAE
0x B RXNEa A

1x A RXNEA A
0

RXNE=1Hf 1 A A

5 ERRIE RW

A A FEi

ox B A A

1x A&t A A E CRCERR OVR& MODF
w1H F1 AA 0
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Bit Name R/W Reset Value Function
v TXFIFO
TJdHL, TH¥H
Ox = A1
4 CLRTXFIFO RW 0 1x |V TXFIFO
FXE ®E SPI” B(SPE=O)H1 ¢ "~ g1
., N
3 39 - - -
ss |, A
ox~ Bp3wAi SS | 1 t 1 @TAp
2 SSOE RW 0 N3 A
1x Ak 3wAi SS tji TAp~
3 1 wA
1.0 3D - - -
21.43.SPl- L Eg (SPLSR)
3" 1 vy o 0x08
t He o 0x0000 0002
15141312 11 10 9 8 7 6 5 4 3 2 1 0
Res FTLVL Res FRLVL Res BSY OVR MODF Res Res | Res | TXE | RXNE
- R - R - R R R - R R
Bit Name R/W Reset Value Function
31:12 30 - - -
FIFOA  level
PRy 1 4= |
11 FTLVL R 0 0x FIFO M
1X FIFOT » € FIFO 623 1/2H
FULLZ
10 30 - - -
FIFOi o level
PRy 1 4= |
9 FRLVL R 0 Ox FIFOM
1x FIFOT »
FYx Pyp ISwWA= V CRC> @SSP
Ki Q¥WAT | £
8 30 - - -
0 %.0
7 BSY R 0 0x SPIj O
1x SPIS 22 L&an A "
o. %0
oxno.,
6 OVR R 0 Ix £ 1 o,
| @1 TAy1 @ 12 ¢yeio
502" jag
5 MODF R 0 WA 3
0x n WA
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Bit Name R/W Reset Value Function
1x . NWA
| v+ TJAygr a0 T2 vy
4:2 39 - - -
A ATM
1 TXE R 1 Ox A A M
IXA A mM
i A M
0 RXNE R 0 Ix1 @A~ M
Oxi @A™ ®M
21.4.4. SPI'/AOL E 5 (SPI_DR)
3" 1 y o 0x0C
t He o 0x0000 0000
15 [14 [13 J12 J11 J10 J9 [ 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
Bit Name R/W Reset Value Function
QRQ| &+
A GOl @ Q0
"QQI é+ Aw RxFIFO= TxFIFOGH £ E
QQi b RXFIFOI @ =~ "QQu h
TXFIFO
Fxn"2: DSye QQv Ky OC1 QQa
15:0 DR[15:0] RW 160

Gai of 8-bitd & 16-bit

Mz 8-bit'QQv 1 "QQl &+ T 92z L \ G 8-bit

90 A
DR[15:8] T Jw O

M: 16-bit'QQv 1 "QQl &+ |
A DR[15:0] # An =1 @

16-bitteh Q
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22. Qo
22.1.1 "
 Q9:’z Cortex-MO+ CPUI CPU/ Y9 1 debug T EF I 1 T WwWebtl 5/ pAh'y
e "YIbA £ T & QQe QQAe I HYyB n/ yBHI n/ @y Té=vp @ TH fo
@ @ H&T o919/ >v 1@ 51 Y2NAATE
1ip 3 p 1> MCU HAT 1| i £7 SW-DP p MO+ CPU/ a @ | §
[ ARM CoreSight Design kit & &
MO+weé~ G oEai HYr @i 46
A SW-DPF MZg Seriad wire
A BPKAebpfeBreak pdint unit
A DWTYxQQ aAneData watch@goint trigger
HYOy 0 Y am a1 ix
A bg@® Ad° 1| SWDI O@B SWCLK@PA?2
A MCU " e ™HYHI G¥WAI i v H M
MCU
Cortex-M0O+ debug support
T TTTTTTTTTTTTTTITTT R T T T T T T T T |
| Bus matrix |
| I
: > ' System -
| I interface |
! | Cortex-MO+ = |
| Core |
| i
| |
i i
SW'O—| T [ :j > Bridge |— > DBGMCU
_] " SWPP ! Debug AP '/J
SWCLK I ebug |
o |
| |
! DWT | i
i i
| |
! BPU | !
. A |
g, 22-1 DBG!t g,
22.2. 41, Yu ~ A
22.2.1. SWD T A

T7 RWEMERBAL p AOM & A |
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221DBG g
SW-DP SW DA -
~ = P a
Aalta vy n A
SWDIO l wo QO /. PB6
SWCLK gV, W H PA2
2222. L“ SW-DPI
po9de yoedieyaai ¢yl 7 ASW-DPEM A ° Aww 717 3 fEr GiM A&
DuHdl @ SWDY A1 X & v~%£AmmGPIOA&r
2223.SWD1svJ] s'Evi E
fi SWDY & T ®, GPIOi " #wi = +HAME GPIOi | énw@k gy’ 6 HIOL wa

v @t 6

A SWDIXO i 7l
A SWwWCLxk il

22.3.IDH2Y HO

Ydné dIDCode 60 Keil IARMT v AT IDCodes H» 0x40015800s X { H

D Adi 291, T n Flash© Factory config. bytes i%i Ox1IFFF 01F8 g x | " DBGMCU_IDCODE

| &+ A

22.4. SWD T A

2241. SWD &= KA

T Aa p Osha B | A1 @1 bAVMEY
A SWCLX!s 3 AYasEc!| ozeNk

A SWDI)02b QQ3 N

B G bADGH &4 eDPACC| &% > APACC| &+ C = % "QQyTf "Ybpd i U8 LSB-
firste M SWDIOGie b 1TNn1 4i 0 p—1i T€0d 100k § @@id
NB A Y%K SWDIOAb BEipwi pd1in=6 3 1 G=0 YA vo bH i
AH T 1A%: GH 1 Hi ' @ JSWCLK 't 71

(o)}

22.42. SWDeae Z°

YeA2' 1+ @i 448X

A 3 A @y 0eg8yl
A SaAan ©@ZV e Ze 3y
A 3 aah amiQQa 1e3YH
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22 o0v(9)
8o H a %
0 Start 0 wp 1b
Ox DP
1 ApnDP
1X AP
ox o
2 RnW X
1x 0
4:3 A[3:2] DP& & AP| &+ @5 x N3
5 Parity P
6 Stop 0
7 Park ji3 01 132 &0 Tt~ %o 1
W b'H ¢ % 1bitg Y 01 %H3 %A =& v3zNA
228ACR Ze 3y
NoH a %
001y ,
[2:0] ACK 010x M &
100x & |1
b A "HAGab' 1A WAIT&Ga FAULTZY i 1, bPH o ACK® Z
224DATA £33
NoH a ’ y
[31:0] WDATA & G RDATA Tda QQ
32 >y M[31:0F V> §
b T A HAHIL bPH o " QQe
22.4.3. SW-DP - 0 (reset, idle states, ID code)
SW-DP @' & GAh®©" SwW-DPGy IDMh E | JEP-106 %o AIDM 1 i ARM
™ t X Jy OxOBC11477¢ MZ Cortex-M0+
22.4.4. DP and AP [/
A MDPGIHA = ®a HN 1 nQQe ACK=AK GaMée ACK=WAI T
A MAPEE "HA®GA x YP G v 7 ke o K CHA@EI ' Ef pi
K'HAH @ b'i KEHAj T M APE 1 _ o DRRDBUHRFR"| &i K
"HA 18]
A DRCTRL/ 9TeATaEREAD O%Op %A AP "HAG G RDBUFFHA:s @ ~ H AP D1
"HAT 61 CH " A
A SWDP X" " AéneM:DP> AP L1 ns ETHHAQp HHi vyt ! @i P~ "HA
b " A& 1 "N & AMEWACKZ | DCODE"1 CTRL/ 9TeAT>
ABORITéH HAp A Mor»HK ivp
A 122 SWCLKHCL®aAL &1 R’ HAC (R~ y> Ha)aJB2A L E@ESWCLKQI @
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371 "HA*  Ha bA vV BH ¢ C p1 wWHHaJV( I DLET ) A'HAL
p° CTRL/ SIT&ATQ@w, Ai>d> 0HOT te. i AHA@QA/ i 29 ¢ @@
"HA)hYoE 1« NMr .
22.45. SW-DP L E g
E ApnDP=0'H1 ! Q@ PRIl &+
CTRLSELH & 4 R
A[3:2] R/W N LEp Q
SELECTL E p
00 R IDCODE d h m OxOBC11477
00 ABORT -
K 0 AV14& i > "HA Y
K J AP GEIHA WA @
01 RW 0 DP_CTRL/STAT , \
Ki % 1> "HAUY
Kk n'toy
01 RW 1 WIRE CONTROL A 3-rNPs8
Bl XA W e aA0¢TQ
10 R - READ RESEND | _ . N
Qoj 1 ¢ @ BIAPe
"OE @ V&> QQUE4E
10 w - SELECT - ‘
| éw 1k
127 APGE vRe O(E AP
"HA@L ' hpi K APe He
L % Al e Wo Al
11 RW - READ BUFFER |, y _
v hx APQ i K "HAGEQWQ
J' 1t % @ &QQdaj oWk
0O AAGEAPe
22.4.6. SW-AP L E g
E APnDP=1H! ' Q@ Qi PR| éw
AP| &+ @ gx' Qi b 48 x
A Al 3E& ]
A DP SELIE&T®E 6
22.5. J] -
Core debug! é+ 1 ! @ Core debug Debug Pl ewfi debug MAE 4
WAL &+ 44
22575/ | émn
LEp Y
DHCSR 2y i =Ts| éw
DCRSR 17y @i/ | &+ 0l é
DHCDR 32y @i/ | & RNl &
DEMCR 32yaWw =7 [ | &~
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Pl é%jh vMAd¥y HGCER i2¢y W p¢tygovo = T8I X
A A saW { | é+ @ibi e 9C_CORRESET
A A i ='8| é+ WbotVC DEBUGEN
22.6. BPU'H c bl
Cortex-MO+ BPUh X @&~ 4AAep]| &+
22.6.1. BPU N 4

I nuw AehX9: PCUA e 1§

v 0 ARMv6-M ARM= ARM Coresight Components Technical Reference Manuali @ & ~ A 'z BPU

Coresight iz U
22.7. 75\0 L (DWT)

Cortex-MO+ DWTh X W&~ 2AQQ | e| éw
22.7.1. DWTn A

I nw GEA p h X927 PCGIA e 1 f

2272.DWT Z MApg-"LEGg

h N 'QQ watchpoint b @& N+ | C31 N~ ARMv6-M ! @i DWT Program Counter Sample regis-

terf(ODWT_PCSR) | &+ bl a- Q&G - PC ajty BI nw
CORTEX-MO+ DWT_PCSR e~ "1 1M W'Yms WY

22.8. MCU 4+ d (DBGMCU)

MCU we N aweé @i "HYX

A HI &wA
A MTime~ i pAeQ @H i

2281.ynd 4 av a i
m VHI GWAL E WFIaa WFE'Yr, MCU JHI %A1 a6f NCPUGH v B&é1 a
ail™ N CPUG &
CPUj &I p Q 1 y& FCLKAG HCLK PRPH M3 "HAT o @i + %p Q 1 E
Go TA MCU & M:e@A| 1 6 1 ApHI &wAi T
t %1 a3 o X J P Jlérvmmgk: QowH! § WAE wmxpy BwWA
DBGMCU_STOP Y 0 aw Jy

2282.a1 HQp 1 §v

pFi1AeH Go | QRHWS="~ 05 ag "0 Qn T A WA X
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A pri1 AeHi QvAA Q
A pri1AeHi Q"yB 1Q
22.9. DBGL E 5

22.9.1. IDV 2 (DBGMCU_IDCODE)

3" 1 vy o 0x00
! He o 0x2020 0061

K "HY 32-bits x | E

31 | 30 [ 29 | 28 | 27 | 26 [ 25 | 24 | 23 [ 22 [ 22 | 20 [ 129 [ 18 [ 17 | 16
DBG_ID_CODE[31:16]

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

R I RITRJ]TRIJTRI]IJTRIJIRI]ITRIJITRITRI]ITRI]IPRIRIRIRITER

Bit Name R/W Reset Value Function
31x 0 | DBG_IDCODE[31:0] R 326h2020| MCUBEIDA | &+
22.9.2. MCU 1L Ep (DBGMCU _CR)
| &+ Jp debug’ &1 BEMCUH!1 & WA
| €v h i2uy atvygejiddeyl E! Qpur eyl a "HA
b* a3 jJHY 1T M: TATar 0 PRl éw KT
3" 1 vy o 0x04
t He g Ox00000000e j h v/ &y 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
Res Res Res Res Res Res Res Res Res Res Res Res Res Res 218_(03'3 Res
- - RW
Bit Name R/W Reset Value Function
31x 2 39 - - -
y BwA
0x € FCLK1 HCLKHZ py B®wAT | HCLK>=
FCLK hr E x STOP A Hi H A
/i 28 gao  agdlH wHSIZ a7
1 DBG_STOP RwW 0 .
A JH i H
1x € FCLKA1 HCLKAZ E <y BWA ! HSIj h
K | FCLK= HCLK* HSIwé E y BwW
Al b OWwH i 1 T A
0 39 - - -
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22.9.3. APB. 1 L Ep 1(DBGMCU_APB_FZ1)
| éw 11 ) Timer ~ i (IWDG)p debugi ©FH | &% 2y atevyejid
1e gl E'Q apvae gl
3" r vy o 0x08
Poweron! He o 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DBG_
LPTIM_STOP Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
RW - - - - - - - - - - - - - -
5 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 - - 5 : -
Bit Name R/IW Reset Value Function
E CPUy BHI LPTIMGE Q¢ H iy
31 DBG_LPTIM_STOP RwW 0 ox Al
1x | A&l
30:13 3D
E CPUYy BHI IWDG Qv &H i  y
12 DBG_IWDG_STOP RwW 0 ox /i
1x j A&l
11.0 3D - - -
22.9.4. APB. 1 L Ep 2(DBGMCU_APB_FZ2)
| &% 1 J timerp debugi @fH | ° | &% iDdHy aleygejivdaieyl E
0] apviAeyi ’
3" 1 y o 0x0C
Poweront! He o 0x0000 0000
K HY 32y § X | E
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res Res Res | Res | Res | 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_ R R R DBG_ R R R R R R R R R R R
T||V|l4_STOF’ es es es TlMl_STOP es es es es es es es es es es es
RW RW - R N N _
Bit Name R/W Reset Value Function
31y 16 3D - - -
E CPUY BHI TIM14 Q+ @H i g
15 DBG_TIM14_STOP RW 0 ox A&l
1x j A&l
14x 12 39 - - -
E CPUY BHIL TIML "Qr GfH { 4y
11 DBG_TIM1_STOP RW 0 ox A&l
1x j A&t
10x O 3D - - -
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vVi. o0 2024.03.01. v

[EnY

"®13. 1ADG. H | &% SMHA2: 8V
vVl. 1 2025.01.03 2. WNoODBG_| DCIO®ER®©
AW | WDG_STDOP

Vrerededs X 1.5 2V 048 .\5 V
V12 2025.01.14 2. "AQgl14l% +"_t g
“A 4. 4 llas hE o

w

=

vV1i. 3 202 6027 1. * Av

Puya Semiconductor Co., Ltd.

<] Q
AMYy (i )00¥® 3Me@i MNXpPuyabl 39" ® A* WA W@Puyaf B>/d Gow& | 0D 1Al p
i D’ nfB A w3U
Puyaf BT ©@Q D HE o G=1 T o G

T AM Puyaf B @ "O= /Er Hl3 1 @ H\N7:2 Ts t G"YAVMs Af Bi @) Puyaj @& ON"HYh | M%1 £ B Hly M vy
Puyap %j ¢~ y M~ f @ ~aY~ AA !
Puyaf P @ o1 NT Gm%/ hj 7 1 PuyaM%1 ¢ B Gy M3VH /@
Y MV & Puyad Puya% @ig,é G E~ T " b % AGTHF B G ONe Nz mGRs A®G @
A6 Az UNTHX OQX v A GizU

EMYy (i =)0¥® 3V¥ -30A0
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