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1221 BH EEEBEIR, TFE OC Lo 193
12-22 AT FEHT PWM JEIE (ARZ8) oot snee s 194
B 1223 THIEFFTE PWM JETE (AR8) oottt 195
B 12-24 BB IR oo 196
B 12-25 JEBE TIMX F] OCKREF ......oocvocieicececie e 197
] 12-26 HEFEIK IS ELAMAT L ©.vooeeeeeeeceeeee et 198
B 1227 FUZEFIIN oo 199
B 12-28 MRS R FIET HE AT A v 201
] 1229 T BHTETR oottt 201
] 12-30 B ATAEZN T HIFEBT LR oottt 202
B 12-31 it 2 BB R AIFE B ELER coocvoe e 203
B 12-32 TR T HIFE BT LI cooevvcveeeece et 204
4] 12-33 MBI i 2+ Ml R AR I TR I BTHLER oo 205
XV B REARBE#E AT NSING TECHNOLOGIES INC.
Hodik: ZRINTTRE L X ST X R R #1095 B R A K E

Hiifi: +86-755-86309900 f#: +86-755-86169100
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B 12-34 HAE AR R AHEBTLEE oo 206
B 12-35 AT IR AAREZ T HIFE LI oottt 207
B 12-36 P24 7520 PWM,  fHH COM BT COSSR=1) oo 208
B 12-37 Gt BB R T BB R E T oo 209
P 12-38 ICIFP1 S A HI G A A IR IR ST oo 210
B 12-39 B ZRABIBBE LTI covovoevee s 211
B 13- TIM3 HERE oo 250
B 132 JT SRS EN 1 E] 4, BRI s 251
13-3 M NFRET B AR = 2/N BF, 18] BT EURIBT T B s 252
Kl 13-4 25 ARPEN=0/1 A EH AR, ] BT B i, 253
Kl 13-5 WEBIS B SR 1 = 2N, ) S TEEUN PRI s, 254
13-6 PRI AT AR T = 2/N, ARSI TEIS T B oo 255
13-7 AL A28 BB B8 A St SEI FE BIARPENSL) oo snee s 256
B 13-8 IEH AT M HIEEE, PIFEITBIBRLL 1o 257
B 13-9 TI2 MBI BIFESETR B cooovooeeeeeeeeee e 258
13-10 AMEBIFEFAREER 1 AIFE I EBLER oottt 259
1311 AN IIAMER (oot 259
B 13-12 AMEEFHEIRE I 2 FBIFB I ELE oo 260
B 13-13 A/ ELBGEE (10 IE 1 HAZD e 261
13-14 FHFR/ELBGEIE 1 FEHLEK oot 262
13-15 3838 x FHTH B CBUBIE 4 AT oot 263
B 13-16 PWM HABEIUIT IR oo 264
13-17 BH EEEBEIN, TFIE OC Lo 266
13-18 AT FEHT PWM JETE (ARZ8) oo s s nnae s 267
B 13-19 IIEIFTE PWM YT (ART8) .ottt 268
B 13-20 BB IR oo 269
B 13-21 JEBR TIMX ] OCKREF ..o 270
E] 1322 FUZEBRIN covooeeeeeeeeeee e 271
B 1323 TEBITEI covoeveeeeee ettt 272
Bl 13-24 AMEBEAFARA BEE LVR I, ONT THEUT E s 273
B 13-25 5/ R TE BT B I T oottt 273
K 13-26 ERT 2% 3 HERTEE 1 AT OCIREF [ T3 oo 275
B 13-27 SERT 38 3 FHERTEE T AIIEBET THE oo 276
P 13-28 A TE AT 8% 1 AU EH AR TEITZR 3 o 277
] 13-29 i FH 2 2% 1 A0 TI SN fil 2 B % 1 RTE RT3 3emiceceeee s 278
XVI H RBEA B4 A R T NSING TECHNOLOGIES INC.
Hodik: ZRINTTRE L X ST X R R #1095 B R A K E
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M4k https://www.nsingtech.com Hii4: 518057



any,
%) EIREA

www.nsingtech.com
B 13-30 Zf BB R AT BB R IE T oo 279
B 13-31 ICIFP1 S A FIGRAD A I BEIRST] oo 280
L 14-1 TIMA AEFE] ..o 311
B 142 MT A S EN 1 BT 4, TEEES T B s 312
B 14-3 2 AFRET B A AE F = 2/N B, 18] BB FF B s 313
Kl 14-4 24 ARPEN=0/1 P ESFr AFRE, 1A ETFEURIS B s 314
Bl 14-5 RIS B R 1 = 2/N I, ) R TFEUR TP 315
Bl 14-6 BT B0 AR = 2/N, AR FEIT TF B s 316
14-7 AETHEES L3 AT U8 A X SR R BIARPENSL) oo 317
B 14-8 IEH RN BB LS, PIEBITBIBRLL 1o 318
B 14-9 TI2 AN IETZIRBI oo 319
14-10 HPBEFEFRETR 1 AIFEBIELER oovvoeceeeceeecee et 320
14-11 AN BAMER (oot 320
B 14-12 AMEFEIRE T 2 BIFB I ERLE oo 321
B 14-13 R/ HLBGEE (P10 IE 1 HIAZD e 322
14-14 3HF/EUBGEIE 1 FEHLE oo 323
14-15 JBIE x OB CBUBIE 1 FIT) e 324
I O e oo/ 325
B 14-17 PWM BIABEIUIT TR oo 326
R LR E a5 v A = © @ HN OO 327
14-19 HHRRFFET PWM JETE (ARZ8) oottt en s 329
P 1420 TIEFFTE PWM JETE (AR8) ..ottt 330
1421 BRI IRTRA oot 331
14-22 JEBRE TIMX ] OCXREF ......oooiiiivieieieececeiese e 332
B 14-23 AREBEEAF A ZEER oo 333
B 1424 ZREDEHUAE TIL TFE v 335
14-25 GRBBEANIE TI2 TEE oot 335
B 14-26 GG ERAE T AT TI2 EAF Bl 335
B 14-27 T2 RE R TES, B AR TH B 336
Bl 1428 T1 R R HPE, HEEERTE TI2 s 336
14-29 i BRI AITFBUBSEEAE S oo 337
] 14-30 IC1FP1 AR I B8 TTREZRIZ I .coooeeeeeeeeeee e 337
B 14-31 Bk EL T IRALAE T (CCIP=CC2P=0) oot 338
B 14-32 SRR TR (CCIP = CC2P = 0) .ot esses s 339
14-33 XUKIFZRIGAETIE (CCIP = CC2P = 1) ottt 340
XVl H RBEA B4 A R T NSING TECHNOLOGIES INC.
Hodik: ZRINTTRE L X ST X R R #1095 B R A K E
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B 14-34 COW/CW ZRHBIETR 2 1.ooooiee e 341
B 14-35 CCW/CW ZRHBAET 1 (CCIP=CC2P=0) ...evviveirreciesieiese et 341
B 151 TIMO HEPE ..ot 370
B 15-2 T ARAE AT 1 E 4 BB T FE B oo 371
B 15-3 1) BB R, BB T = 2/N e 372
&l 15-4 ARPEN=0/1 I [i] Bt BRI L o, 373
B 15-5 IEF AT R B, AEBIF B 3R EON 1o, 374
L 16-1 ADC HEB ..o 381
16-2 ADC BEEEHIE ..ottt 384
B 16-3 ADIC BEH oo 385
B 17-1 HEERER RGUIETEI oot 402
18-1 OPAMP ZGEHEFEI ..ot s 413
18-2 OPAMP 1 AREBIEL AR IR ..ot 414
B 18-3 OPAMP BRBEAE IR ...o.cvoiicc s 415
B 18-4 PTBIEZEAR IR oot 415
18-5 ZE AP ZRARTX oot 416
19-1 ST T THIIHBEHEI oottt 423
B 20-1 SPTHERE ...t 430
B 20-2 B /B AE I AIEIEET R oo 431
20-3 BLTEFTEL AT oo 431
20-4 BHEIF BT FF B oo 432
K 20-5 FHLAXW TR N ESALHIT, SPI_STS.TE/RNE/BUSY ML /R B oo 433
20-6 EHLH A R IER N IESALHINT, SPI_STS.TE/BUSY ZEAL/RE B oo 434
20-7 Rk R (BIDIRMODE=0 Jf H RONLY=1) FiE4:AE4HiN, RNE A RE R e, 435
K] 20-8 MHLA X TR N IELAL 4T, SPI_STS.TE/RNE/BUSY ML 7R B B oo 436
B 20-9 MHLERL ) R R IEAR RS4RI, SPL STS.TE/BUSY R R oo, 436
20-10 BIDIRMODE =0, RONLY = 0 JEiZEZ:A L4 K& N, SPI_STS.TE/BUSY ZnEA............ 438
20-11 M DIMA JZIE ..ottt 440
B 20-12 8 DIMA FZU ..o 440
B 21-1 50 F1 Cortex®-MO Z A HITHAEE] coovoiecee e 452

XVII H RBEA B4 A R T NSING TECHNOLOGIES INC.
Mok R R L X mr AL X IR B 1095 [H R AR K E
il +86-755-86309900 fEH.: +86-755-86169100

R3k: https://www.nsingtech.com i%i: 518057
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read/write(rw) WA RE LS AT .

read-only(r) WAt R ez .

write-only(w) B R e B b, st AR B S AME .

read/clear(rc_w1) AT DAL, ol OB S UIERR AL, 50X b AL TE R .
read/clear(rc_w0) AR LAy, W DUEE S 003G RIS, 51U A e .
read/clear by read(rc_r) AR DL AL, AL B 3IHERR E N0, F 0K AL TER N .
read/set(rs) A AT Lt o] AR B IR AT, 507X A e s .

read-only write trigger(rt_w) AT Uﬂilﬂ:ﬁ B0 1 il — AN FARE A B B R
toggle(t) WA R BEE S URBHEL AL, 50Xt A TE R

Reserved(Res.) PRENL, DARFEERNEAAE

1.2 A FHRIAM&

Ak N32G033 & %14

1/456

y FANBAFAE ST LHBH , A AR RS R T

EREARBBERAT NSING TECHNOLOGIES INC.
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2 BERZEM
2.1 RG4EH

2.1.1 BLREZEH
FE ARG H LR 5B M i
B A IR T
@&  Cortex®-MO % R4 2%

¢ @/ DMA
5T
¢ Nl SRAM
& NSRS
¢ ADC
¢ AHB #| AHB fJ#fr, ‘EiEH % AHB W#
& AHB %] APB [UHf(AHB2APBx, x=1,2), ‘E#EEITE K APB %%

XEH RS 2RI AHB SR BB, Wil 2-1 k.

21456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
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B 2-1 KRS

| :
Flash : SW |
Flash  |«=»  Control ¢ > : !

|
N | System Bus ! Cortex-M0 |
L Fmax:6amHz | Core
> ] ]
3 | '
SRAM M O | ;
NVIC ]
3 : ]
= : |

DMA
M DMA
GPIO

UART1
ReC COMP

AHB Bus Matrix

A

SPI2

HDIV OPA

|

SPI1

SQRT | — 2C2

TIM6

12C1
AHB2APB
System Bus2

TIM3
EXTI

APB Max:32MHz

o
=

TIM1
UART3
TIM4
UART2
IWDG

CPU RGN 2k: ZEHE Cortex®MO W% Sbus SRR SLAERE, HSRIEA T, #dminE CFEin
FRRVIAD & AHB/APB A&7

DMA i22k: DMA [1] AHB #5882 HER 2 S 2055 1, SRV 7 WAZ A DMA 2| SRAM. [Af7AI
ANE R 1]

SRR RE M N RS A DMA 35882k 2 81 R5 kA 3oR e ek .

ZGH5 1 AHB2APB #F, 8 17 > APB #M%, PCLK K = i# N 32MHz.

2.1.2 RERHLhE BB

M S S AT AHB A1 APB #M% . Flash. SRAM. SystemMemory 5. HARBLE 401~

3/456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Hihk: PRYITE R L X B AL X E IR %1095 [H [ AR K
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A 2-2 B Lkt S
0XE010_0000 - OXFFFF_FFFF Reserved
Vendor SPECIfIC 511MB Reserved 0x4002 8400 - OX5FFF FFFF
HDIV 0x4002 8000 - 0x4002 83FF
Reserved 0x4002 3400 - 0x4002 7FFF
GPIO 0x4002 3000 - 0x4002 33FF
Reserved 0x4002 2400 - 0x4002 2FFF
Cortex-MO Peripheral IMB FLASH 0x4002 2000 - 0x4002 23FF
OXEQOF_FO00 - OXEQOF_FFFF ROM Table Rosarvec e
eserve -
0xE000_F000 OxEQOF_EFFF Reserved m Reserved 0x4002 1400 - 0x4002 17FF
0XE000_E000 - 0XE000_EFFF NVIC/SCS T RCC 0x4002 1000 - 0x4002 13FF
0XE000_3000 - OXE000_DFFF Reserved < Resorved %4002 0C00 - 04002 OFFF
0XE000_2000 - OXE000_2FFF BPU ADC OX4002 0800 - Ox4002 OBFF
0xE000_1000 - OXEO000_1FFF DWT SQRT 0x4002 0400 - 0x4002 07FF
0xE000_0000 - OXEO000_OFFF Reserved DMA 0x4002 0000 - 0x4002 03FF
Reserved 0x4001 8000 - 0x4001 FFFF
Reserved 2GB
Reserved 0x4001 4800 - 0x4001 7FFF
SPI12 0x4001 4400 - 0x4001 47FF
Reserved 0x4001 3C00 - 0x4001 43FF
UART1 0x4001 3800 - 0x4001 3BFF
TIM4 0x4001 3400 - 0x4001 37FF
Reserved 0x4001 3000 - 0x4001 33FF
0x4002_8400 - OXSFFF_FFFF Reserved = 001 2600 Ondour 5P
0x4002_0000 - 0x4002_83FF 'AHB Peripheral = o001 2300 - Ox4001 2BFE
0x4001_4800 - 0x4001_FFFF Reserved = OX000L 2000 - Oxd001 235F
0x4000_0000 - 0x4001_47FF APB Peripheral T X001 0800 - Ox4001 1FFF
EXTI 0x4001 0400 - 0x4001 O7FF
Reserved 0x4000 7400 - 0x4001 03FF
PWR 0x4000 7000 - 0x4000 73FF
Reserved 0x4000 5C00 - 0x4000 6FFF
Peripheral 0.5GB 12C2 0x4000 5800 - 0x4000 SBFF
12C1 .
0x2004_0000 - OX3FFF_FFFF Reserved L gx:ggg 340001 Ooxzz(;% 557;
x -0
E UART3 0x4000 4800 - 0x4000 4BFF
0x2000_0000 - 0x2000_3FFF SRAM % OART: 000 4400 Onto00 67
Reserved 0x4000 3400 - 0x4000 43FF
IWDG 0x4000 3000 - 0x4000 33FF
SRAM 0.5GB Reserved 0x4000 2800 - 0x4000 2FFF
OXLFFF_F800 - OXIFFF_FFFF Reserved comp 0x4000 2400 - 0x4000 27FF
OXLFFF_F600 - OXLFFF_F7FF OptionBytes ROPA - 0x4000.2000 - 0x4000 23FF
OXIFFF_3000 - OXIFFF_FBFF Reserved Reet ﬁxjggi 1;?00 gx;‘é’sg 11;:
x -0
DCeFE_0C0 - O 25FF Reened I OO
ox 0801_0000 OxlFFEiFFFF ool TiMe 94000 1000 - 0x4000 137
X - 0x: AL
_( -_| S Reserved 0x4000 0C00 - 0x4000 OFFF
0x0800_0000 - 0x0800_FFFF Main FLASH CODE 0.5GB Reserved o;ouc 0800- 0;(4000 O0BFF
0x0001_0000 - OXO7FF_FFFF Reserved e 00000 et Orer
“Alfased to Main Flash/ i
0x0000_0000 - 0x0000_FFFF SystemMemory/SRAM Reserved 0x4000 0000 - 0x4000 03FF

® 2-1 SR AR IEFIR

HuhkyE A Rk
0x4002 8000 - OX5FFF FFFF Reserved
0x4002 8000 - 0x4002 83FF HDIV

0x4002 3400 - 0x4002 7FFF Reserved

0x4002 3000 - 0x4002 33FF I0M

0x4002 2400 - 0x4002 2FFF Reserved

0x4002 2000 - 0x4002 23FF FLASH

0x4002 1400 - 0x4002 1FFF Reserved AT

0x4002 1000 - 0x4002 13FF RCC

0x4002 0C00 - 0x4002 OFFF Reserved

0x4002 0800 - 0x4002 OBFF ADC

0x4002 0400 - 0x4002 O7FF SQRT

0x4002 0000 - 0x4002 03FF DMA

41456 HREARBRHERAT NSING TECHNOLOGIES INC.

Hudik: RN RS LU X R AL X R R %1095 [ IS EOR K E
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ke VAN Jey2
0x4001 8000 - 0x4001 FFFF Reserved
0x4000 0000 - 0x4000 O3FF Reserved
0x4000 0400 - 0x4000 O7FF TIM3
0x4000 0800 - 0x4000 OBFF Reserved
0x4000 0COO0 - 0x4000 OFFF Reserved
0x4000 1000 - 0x4000 13FF TIM6
0x4000 1400 - 0x4000 17FF Reserved
0x4000 1800 - 0x4000 1BFF Reserved
0x4000 1CO00 - 0x4000 1FFF Reserved
0x4000 2000 - 0x4000 23FF OPA
0x4000 2400 - 0x4000 27FF COMP
0x4000 2800 - 0x4000 2FFF Reserved
0x4000 3000 - 0x4000 33FF IWDG
0x4000 3400 - 0x4000 43FF Reserved
0x4000 4400 - 0x4000 47FF UART2
0x4000 4800 - 0x4000 4BFF UART3
0x4000 4C00 - 0x4000 53FF Reserved
0x4000 5400 - 0x4000 57FF 12C1 APB
0x4000 5800 - 0x4000 5BFF 12C2
0x4000 5C00 - 0x4000 6FFF Reserved
0x4000 7000 - 0x4000 73FF PWR
0x4000 7400 - 0x4001 03FF Reserved
0x4001 0400 - 0x4001 O7FF EXTI
0x4001 0800 - 0x4001 1FFF Reserved
0x4001 2000 - 0x4001 23FF SPI1
0x4001 2400 - 0x4001 2BFF Reserved
0x4001 2C00 - 0x4001 2FFF TIM1
0x4001 3000 - 0x4001 33FF Reserved
0x4001 3400 - 0x4001 37FF TIM4
0x4001 3800 - 0x4001 3BFF UART1
0x4001 3C00 - 0x4001 43FF Reserved
0x4001 4400 - 0x4001 47FF SPI2
0x4001 4800 - 0x4001 7FFF Reserved

2.1.3 BahEHE

2.1.3.1 j33hHuht
TER G SN, 7 LU BOOTO Bl BRI S i BOOT BlE , SEIEHE S G R AR, ER5%H

5/ 456 HEHARHEFRAT NSING TECHNOLOGIES INC.
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A7 JE B B IR YRS, BOOT 5 A RIEDKs 4 BB BiAF « 18 shitiR 2 J5, CPU Ml 0x0000 0000
SRR T L, A 0x0000_0004 T 7 (1 & A7 1) B Hu kA6 HATARRS . BT Cortex®-MO 45 4% MM
3k 0x0000_0000 1 0x0000 0004 SREXHEARTHREM AR AL M &, AT CAE 30{0UE A T M CODE RIS X G,

T EFRERE B2 M T bk MU . =S SR AT
B AENAEAFE 25 (Main Flash)J5 3):
& LINAAAAE AU 2 5 875 18] (0x0000_0000);

& ENFAAAE S TE RIS HRE X 35 H) . 000000000 5% 0x0800 0000;

B N\ RGAIHE#(System Memory) i 51
& RGUFE SRS B)E 373 (0x0000_0000);

& RS AR AT E AN U X 37, 0x0000_0000 B 0x1FFF_0000;

m AN E SRAM JH3):
& N E SRAM BEWR 25 375 [E (0x0000_0000);

& N E SRAM A {EM ML X D7 R, 0x0000_0000 5% 0x2000_0000;

2.1.3.2 A3 E
Al LLiEE BOOTO 51 AN 7 3E 00715 BOOT e Bz £ = Fp AN [ Ji 2 A =X
% 2-2 BEERFIR
SRR S| SFRLE T, ViR AR R AR aG ek
BOOTO BOOTO BB System
nBOOT1 | nBOOTO nSWBOOTO Main Flash SRAM
51 _CFG Memory
X X 0 1 Main Flash | 0x0000_0000
B 0x1FFF_0000 | 0x2000 0000
X 1 X 0 =) 0x0800_0000
1 X 1 1 System
0x0000_0000
1 Memory | 0x08000000 0x2000_0000
1 0 X 0 B 0x1FFF_0000
JE 3
0 X 1 1 SRAM J& 0x0000_0000
B 0x08000000 | 0x1FFF_0000
0 0 X 0 )| 0x2000_0000
X X 1 1 Main Flash | 0x0000_ 0000
) 0x1FFF_0000 | 0x2000 0000
X 1 X 0 JA 5 0x0800_0000
1 X 0 1 System
0x0000_0000
0 Memory | 0x08000000 0x2000_0000
1 0 X 0 B 0x1FFF_0000
JE 3
0 X 0 1 SRAM J& 0x0000_0000
B 0x08000000 | 0x1FFF_0000
0 0 X 0 ZJ] 0X2000_0000

JE: HH BOOTO f1 GPIO £/, _| 2 U KA 215 T BOOTO CFG {H.

EREARBBERAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
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2.1.3.3 AREZIERF

PR 1) E 258 TP A7 UE R GiA7 it #s System Memory P, HTilid UART1 XN/ weidt AT B0 dmAe . 1M
UARTI1 00 IR FE N EB 64MHz R %% (HSD 1817, #t— D5 & 3 258 5 Ft.

2.2 FERS (Memory system)

PEFAFAifde . BORAAEAS . A AFa A N\ it o DT AL VR [ — A 4GB IIZR b S I N o Bda 57735 BL
Sk AP A P, — D7 B R R AL 7 5 ) O R 2 T B AR R0, Mk m bl 75 R e e
ARCTHT o R A AR A7 i 25 IR W I 0 R

2.2.1 FLASH }#&

Flash i EAA# X B S XA, PUR 2T B

B B ERY 64KB, R LINAAAA# A, B 128 4> Page, HIT M REFHIABNIZAT, BLAK
E e

B RGMEEX N SKB, 85 10 4 Page, H ARG/ i4X (3KB). REHCE X (1.5KB). &I FF5[X (0.5KB)
ZH

& ZEGAEIX N 3KB, L7 6 4 Page, HWFR{E System Memory, T 51 SfF (BOOT) HIfEAlz
7o

& ZREHEX AN 1.5KB, 7 34 Page.

& EIFEIIX N 0.5KB, 5 14 Page, tHFRIE OptionByte, A 2k45 16N 26B, BOOT &%, H %

FPEI R LA S HE
2.2.1.1 gk
FAaMX . G R XHEEC 1Sk E] .
R 2-3 iR LB FIR
X AR HbESE R PN
70 0x0800_0000 — 0x0800_01FF 0.5KB
71 0x0800_0200 — 0x0800_03FF 0.5KB
N W2 0x0800_0400 — 0x0800_05FF 0.5KB
ELEX = =
7 155 0x0800_FE00 — 0x0800_FFFF 0.5KB
RGAFEIX 0x1FFF_0000 — 0x1FFF_OBFF 3KB
FERX REGMEX 0x1FFF_F000 — Ox1FFF_FSFF 1.5KB
LIFTX 0x1FFF_F600 — 0x1FFF_F619 26B
FLASH AC 0x4002_2000 — 0x4002_ 2003 4B
g IX 40
. FLASH_KEY 0x4002_2004 — 0x4002_2007 4B
A
FLASH_OPTKEY 0x4002_2008 — 0x4002_200B 4B
71456 HREARR#HRAF NSING TECHNOLOGIES INC.
Hihk SARYITTR L X BTG X 5 R 100 5 FH [ A K
1% +86-755-86309900 . +86-755-86169100
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X AR HhhkE PN
FLASH_STS 0x4002_200C — 0x4002_200F 4B
FLASH_CTRL 0x4002_2010 — 0x4002_2013 4B
FLASH_ADD 0x4002_2014 — 0x4002_2017 4B
FLASH OB2 0x4002 2018 — 0x4002 201B 4B
FLASH OB 0x4002 201C — 0x4002 201F 4B
FLASH WRP 0x4002 2020 — 0x4002 2023 4B
fre 0x4002_2024 — 0x4002_204F 44B
FLASH VTOR 0x4002_2050 — 0x4002_2053 4B

N7 At 34 LR 64 1 S8 At 500, 7T DAAEIBU AL R8s 6 4

5B X =5

B RGO T AEBUE R G Ak 288 N R SR, 2R A UART 42 11 SE I I A7 47
fitr i IR o

B REGRENX, G50 TEAER.

IR o ] P

K A7 AR BB 5N B PR I DA A7 R A s o 5 2

EINAEAA# S (main flash) ARSI BT EARERVIR (B2, 5. #EBO:

B USRI (WRP)

B RS (RDP)

FEHHAT FLASH SHRA1ERS, AR T FLASH RBERAE A 2 BT 2 28, 72 53R4T 52 U R E A e LA bt 1T
HIFEREAT B B BRI, A BEEEAT AR s (e AR

BEAT NSRRI CHEERRD, LATTIFAHRE RC ki 4y (HSD.
T EMCIIFEHEICT, Il I i as IR F g 7 1L o

2.2.1.2 2 E5#/E

Flash B/ S04 32 fridE, SEREZ TSGR Flash, R &N A/NE N 0.5KB. SHEES N
BRI gm AR B

Bk Flash B}, 52 A5 IHEOT DUBI 7 A7 A i B . RS, FR 455 SYSCLK B AR b 47 115 . thin:
24 SYSCLK <=32MHz I}, 245 %R/ 0; 24 32MHz< SYSCLK <=64MHz I}, 265 /A 1;

2.2.1.3 Flash f#4%#/E

HALJ5, Flash BEHSE AR, ABEE N FLASH CTRL Zif75%, LARTPR B /S F-$0 48 J5 R 7= 4= %t Flash 1) 2%
HMEAE . I 5 N E BHE 751 2] FLASH_KEY 77 {745, A LAJF /A X FLASH_CTRL 77 174 I ERAERUR,
XA E RIS : 55— IKTE Flash 4] %774 (FLASH KEY) 5 N KEY1 = 0x45670123, &5 X4
Flash %4777 4% (FLASH KEY) 15 N\ KEY2 = 0xCDEF89AB.

W ISR BB R BV R, R B2 R 82 FLASH_CTRL %7 /788, HE| N —RENL, Bt
Al LUl & FLASH CTRL.LOCK f73KHfA Flash 27 CUE8l. & ETIEEMBUE R E, v LUBT%K
£ FLASH CTRL.LOCK & 1 JRSZ8, 15l LB /E FLASH _KEY 715 N IEAf it {H R 51K X Flash
R o
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2.2.1.4 EBERHRE
2.2.1.4.1 EAEXHERE
EAFAEIX AT DAY TR R Bl R R R

TUHERR

TTHERRIR R

W @A FLASH STS.BUSY A SkH R A IEFE AT N7 #1E s
m % ¥ FLASH CTRL.PER A'l%

B O EHERR DGR NS N FLASH_ADD 27 f74%

B % & FLASH CTRL.START A'l';

B %5 FLASH STS.BUSY A2 4'0';

WU AR ERRR TR A B A R R

FrBERR

J BRI

B E KA FLASH _STS.BUSY L7 KM R A IELESEAT INAF 41 s
m % & FLASH CTRL.MER A'l’

B % & FLASH CTRL.START A'l';

B %45 FLASH STS.BUSY 48 4'0';

WU T AR R DU P AR e R AR R

2.2.14.2 EFHEX R

X EAEAE X AR AT LS N 32 fiL. 24 FLASH_CTRL.PG A'U'IN, 76— ANAFEHMES N — 76 B 85—k
YnFE; B MM FEGE, e d Bk, EmfEid 2+ (FLASH _STS.BUSY A'l"), {35 N7
BREASAE CPU #15, HEIIMIRINAImFESE R .

EAE X AR :

B EI KT FLASH STS.BUSY N7 KR A A 1EE AT INAFERAE
B % & FLASH CTRL.PG A'l";

B R RS N R AR

B %45 FLASH STS.BUSY 2540

WS N RS R S R

JEB: 24 FLASH STS.BUSY #'1'fif, AGEXIENT Flash &7 #8541 5 (F

2.2.1.4.3 BIFT X ER AR

X IEIF A X AR S FAAE XA B E R 13 MR M EERNERY, 2 NFENER
BORY, 7 ANTFATCABCEILED, 2 AT P AR) . X Flash @45, 2205055 A\ KEY1 Al KEY2( L
2.2.1.3)%] FLASH OPTKEY #17%%, Fi % B FLASH_CTRL.OPTWE A'l", JHi ] DUt e 150 15 [X AT 4 2 -
% B FLASH_CTRL.OPTPG N'l'J5 5 N7 F45 & o Hhk .
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XTIET T D PR, A 5 (AR T A St s T (R T O IR T R AME), IR TR g
A, RORORAEIE T R E A AME AR 28/ I Y o

TR X BRI

W @A FLASH STS.BUSY A7 oRH R A IEFE AT N A7 #1E s
W f#4#{ FLASH CTRL.OPTWE;

® ¥ FLASH CTRL.OPTER A'l';

B ¥ FLASH CTRL.START A'l';

M Z5fF FLASH STS.BUSY 4840

W DR BB R TR B A A R AR R

VERG: BT TR IR FEL 7 & FLASH_ADD #F fFds. #rit FLASH ADD & fF s GAJEGETT 715 IX 97
LGS, 25774 FLASH STS.WRPERR ##1%.

TR X G AR IR

B E KA FLASH STS.BUSY L7 KM R A IELESEAT INAF 41 s
B f#% FLASH CTRL.OPTWE;

m % FLASH CTRL.OPTPG N'l';

W ERE RS N R T

B %45 FLASH STS.BUSY 4540

WS A R EAEAS AR  IE A

2.2.1.5 IEWFT

VB R B TR B S R4 BOOT MERXALE . SRS 10, JFAR T bbb 2, aILli
TV EITHA 13 MR HAR: 2 N FHENSEY, 2 M HENEEY, 77N E
VT, 2 AR SR, K 13 AR I AA A, R AR A i 13 MR
SEESIERNIG, AN A B M LR S NI, AR BN R, S A Flash, IEH 51
AU (R

BRI, 3R 7T 22T DLt A S (9. BAESHE T 7 B T S84 (i), o Em
B Flash, ZRJEAUEDIY: /£ FLASH OPTKEY H'5 N IE#MHE 7] (KEY1=0x45670123, KEY2=
OxCDEFS89AB), B J& X i T 7 5 B i) 54 EX Il S0 vF o SR HH B 5 B B HE LA A% R R A 2t
WIBUE R, HEF—REA. AREEFH TS RE, @RI FLASH CTRL.OPTWE
5 0 SkszPl, M)Al L@ 7E FLASH OPTKEY ™15 A IEAf IR 28 471 SR o) 326 T3 - 5 fidd 4t

BIRAGENG, M Flash BREDFATHA G HETUF IR, JHORAAERA R @ g ol 15 a7 4
(FLASH_OB/FLASH_OB2 /FLASH_WRP) H; [F]H}— i3z R Bk DU 4 ME ER, % H T 5 iE R i
WHAR R IE, WRAILE, ¥4 —MEI T R bRE (FLASH_OB.OBERR) . 4 &k A2 1% T 11 4 1%
I, X N T T MR BN OXFF. 4RI 5 A 'S FIAMS YA OXFF I GEERR G PR, TIRG S Fiki6
PR, TERT TR
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R 2-4 BIFTFR
. [31:24] [23:16] [15:8] [7:0]
FH LSRG HIFHT FH LSRG WIFAT
0x1FFF_F600 nUSER4 USER4 nRDP1 RDP1
0x1FFF_F604 nUSERO[15:8] USERO[15:8] nUSERO0[7:0] USERO[7:0]
0x1FFF_F608 nUSERI1[15:8] USERI1[15:8] nUSER1[7:0] USERI1[7:0]
0x1FFF_F60C nUSER3 USER3 nUSER2 USER2
O0x1FFF_F610 nDatal Datal nData0 Data0
O0x1FFF _Fo614 nWRP1 WRP1 nWRPO WRPO
O0x1FFF _F618 - nRDP2 RDP2
B iR L1 &4 RDPI
& RYEAEAE A T I ARRD
& CUENIEFRREUER, AR L N AT i RS
€ RDP1 ZGIFEIMER, wiEid FLASH_OB[1]##];
B HECEET 0: USERO
€ USERO0[15:0], IWDG_SW BCE 1, nli#id FLASH OB[2]#
USERO = 16°h5aa5: i {4-& 141
USERO!= 16’h5aa5: & 114
B HECEIE 1. USER]
€ USER1[15:0], PF3_NRST FLE kWi, w]i#id FLASH_OB[3]%rif]
USERI = 16°h5aa5: PF3 4@ GPIO
USERI1!= 16’h5aa5: PF3 Jy NRST
B HPECEET 2: USER2
USER2, _IHLIERf &AM, nl@id FLASH_OB[11:4]75if]
B HECEIE 3. USER3
& USER3[7:4]: {#¥
€ USER3[3]: BOOTO0_CFG Bt &%, nJi#id FLASH OB[15]£ )
0: BOOTO Pin HiffA %k
1: BOOTO Pin $i /43 %%
€ USER3[2]: nSWBOOTO0 SEL Et &k, wlifil FLASH OB[14]% ]
0: nBOOTO i B it 4 { iy BOOT =ik %
1: BOOTO Pin & i H] 4 BOOT #ixik 4
€ USER3[1]: nBOOTI B &%, Ali@id FLASH OB[13]Zif
€ USER3[0]: nBOOTO ML &AW, mlifid FLASH_OB[12]# i
11/ 456 B REARRHERAT NSING TECHNOLOGIES INC.
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B/ BCE LT 4. USER4

& USER4[7:2]: 1#H

€ USER4[1:0]: HTi&4% boot )& 15|, wlidt FLASH_OB [21:20]# i1
2 FHPHEE: Datax

¢ Datal (FLASH OB2[15:8])

¢ Data0 (FLASH_OB2 [7:0])
B SRPIETTI: WRPO~ 1, i@ % /7% FLASH WRP[15:0] 7

€ WRPO: % 0~63 LIS LRI, bit[0]% S Page (0~7),  ...... , bit[7]%} M Page (56~63)
& WRPIL: 5 64~127 WIS LRY, bit[0]%f N Page (64~71), ...... , bit[7]%} 8 Page (120~127)

B RY L2 %4 RDP2
& 7E LI BFEAE EXInfRIPThRE, BRI 2.2.1.7 BRI RO FEAIA
€ RDP2 Z2TJFEHISER, Wil FLASH_OB[31]#i#;

2.2.1.6 SR

R LUK Flash EAA# X (K 64KB) [MIFTA Page BCE S /Y, DA KB R TS N S 8N =
SNEHRIE, BRFIIFEABALE: KT Page0~127, #F 8 TUN—MEARRY HIT. HORY AT L@ 1 B kI
TR WRPO~1 KREHATHCE; RUGHETIER, TEET - RAGEAL, RENEA LS. Wk
— NSRS DL AT AR R bR AE, FLASH._STS H# £ IR [al — AMRA ES R bR &
REERX P RGAAER (3KB), 7T BOOT f2/%, ArHi.

REERXPHRAMER (1.5KB), T SHEAFLR, AAEK,

REE B XA EIE I (0.5KB), 718 1 P ABL B 7915 S, % FLASH_CTRL.OPTWE 5 0 fi
RELETR T B B4, 2 J5 i8I 7 FLASH _OPTKEY & NIERHIBAE 551, AR 10 71 b 5 AR

2.2.1.7 AR

Flash 1 ) FH P ACRS o] DA 50 B B R4 R By b AR e B SR i i i B e T 1y B i) RDP 55
TE, ATCARCE 3 A RFERIEERIT S0, Wk ok

R 2-5 2R EESIR
[ERIS Ak RDPI nRDP1 nRDP2 RDP2
L0 level 0xAS 0x5A RDP2! = 0xCC || nRDP2! = 0x33
L2 level 0xXX 0xXX 0x33 0xCC
L1 level AELL AP B

B L0 %%
& T REPIRE, (RDPI==0xA5 & nRDP1 == 0x5A) && (RDP2!= 0xCC | nRDP2!= 0x33)
& EAFREXORIE T AT DA AT R s
& EAAREXORE I W] DO AT AR AR R, AT E S R

[ T I 3

12/ 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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~ (RDP1 == 0xA5 & nRDP1 == 0x5A) && (RDP2!= 0xCC | nRDP2!= 0x33)) | (RDP2 == 0xCC &
nRDP2 == 0x33))

FOVF M FARES/SRAM AXA bt A7 X (e A

A A X TR DU I 7E 32 N A AR 2% AT I ARBD AT g (S TAP BBUR ARG ThEE)
S A X A SV LE TR N AT 5 SR R A

AREIEIE SWD [ A B SRAM A

TR RY I T S AR RS A LO G, K 2 B SRR A B EAAAH X, AT IR R
(ERRIEIUTRA S FECA SRR IRAE, DUAEBRIIEE AR OXFF, A= TUR4ET L1 200

BIVSTRINAY
® i FLASH_OPTKEY "5 N IEHf BAE 7 51 AR Bde Tl o 15 X
® BRI A ASERBEAIENT X (Page #);
®  HHNBARFEIFT 0xAS;
o NI HZNBER AT EAAEX
® NIBHZNE A 0xAS BN IR T 7Y
o FHTRZEN (WHEHMEAE), EHFIH (EFEH K RDP {H 0xAS) K4 EHINEF R

g, BRI

B L2 %2 BT SRAM JEsh#izE b, Witk . 7T 5/ g gR L. R EA B OR
Al 2 AN, HARFER L1 ). L2 ZOEd e B S —ANMETUF T RDP2 R32H, A& RDP1 AT
HIE 2 (RDP2=0xCC & nRDP2=0x33) B}y L2 2 5

2.2.1.8 BUR LRI

B Flash F/AEXAR :
& LOZUNT: FAEMEXETT DAREE; FAFME X A DUBC B % Page S /7@
& LI2 %5 TF:

1A,

7E SWD Wil z0 N M # SRAM JB B G AT, AT H Page ARt iF (W/R/PE) #iAE;
Jiif5 Page RJLLIEILTE Flash A7 A% X A HAT RIS TdmAE (SZBL TAP B8 /7 55 10

fEDs
FAFH X T Page 7 LARCE % Page S (R R 1E;
® LI ZHIKENL BRI |, K HEh R Flash A7 X

W Flash 100545 X RUR :

& LO/L1 N, HH DI (W/R/PE);

& L2 0N BT AR AR kA, E ARV Y71 Flash 3100745 X 5
B Flash REAFAEXBUR:

@ System memory [X/H I FEFF X /Sram [X $AT RS FLVFEEVT ] (R);
3 YR R Fe VU 1

*
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& ELUVL2ZOT, @ik ORI

& ELVL2 HHN, sram JG 808k 2] system memory FATAHSA 0105 7] (W/R/PE). HAtF I ;0 vF
Pila (W/R/PE);

B Flash KRG EX
¢ HOFHRE:
R 2-6 fHE X 3 B OB PR Hi £

Ja B System Memory/Main Flash
eal
HATH P & BRI 22 50
Jui SWD System Memory/ Main Flash/SRAM
i 1) X 35k
Flash = 7#f# X TRE R PR
Flash =17 X A #2
(2) T VR
LO 2 Flash #1075 [X JEREE = 1 %
il * EEE AVFECH LL 5 L2
b
Flash R& 105X 2%k Hisk
AABLEX ik He
SRAM (Al W e
Flash 171X 3 [EREE:
Flash =17 X A4 #
(2) kb VR
RYFHCH LO B L2,
L1 Flash &I 5775 X LEH B
i HON LO B, EA7fE
Flash Z 4174 1X A811 Ak DR B 2R -
AABLEX Wk He
SRAM (AID Hi g
Flash 317X [EREE
L2 %% | Flash 37264 H 45 SWD \ ‘
B (2) YR ANRVEL
zl e g
Flash #1075 X HiE
14 456 EREEARBAHERAT NSING TECHNOLOGIES INC.
Hobik: RYIT R L X mE b X R R 1095 F [RE AR KE
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Flash 2G4 X Wik
RGN E X Hi
SRAM (AID ey
Ja i SRAM
e
AT s 51
i SWD System Memory/ Main Flash/SRAM
i 1) X 35k
Flash = 7#f# X [ERCE [EREE
Flash 176k X )7 ## .
® ’ pinas e
LO % Flash 3757 [X SREp SRR i
. ash LI X [EREE [EREE SV L1 8 L2
7
Flash 2G4 X His/as Hisk
RENE X Hik Hie
SRAM (AID {EaE s
Flash = 774X Ik [EREE
Flash =17 X A4 #
o gk v
FVFECA LO B L2,
L1 % Flash &7 5 [X B B
5| MO LO I, EAFAE
Flash 474X sk A1k DR Bz B B4R -
AABLEX Wk He
SRAM (AID R w5
Flash 317X
L2 %% | Flash E1765X s \ ARVFE
o @ L2 (42, Toiz M SRAM JE 3]
Bl SWD #2%
Flash T4 X
15/ 456 HREARBAAERAT NSING TECHNOLOGIES INC.
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Flash 2G4 X

AGREKX

SRAM (AID

JE: 1 IX I EE 7F Flash A5
2.Flash E7FREIX H EREE TS mass erase, (XA L2 7 22

2.2.2 SRAM

SRAM FZH FARRLIZAT, A7 HFE P AT I R rp (8 e R sl b, 28 B 5 KN 6KB.

SRAM SCHFFZTT, P FIMRE Vi,

SRAM S FFACHSIZAT, AILAYE SRAM 4S84 FEF. SRAM I Atk FEF 2 0x2000 0000~0x2000 17FF
SRAM 7E Power Down # FHdlE ARe e HAh TAEREX (Run/Stop) Hd l LAIEH f-Fr .
TR

B AR 6KB

B RS

B CPU/DMA ¥l

B CPUBUS " LA Remap #| SRAM £ a7 fE

2.2.3 FLASH &8 #iR

WLLT (32670 M5 AR E 2 7758,
2.2.3.1 FLASH SR 5%

% 2-7FLASH &EREY
ove] ey | ] 8] ] ] o] & w[ 2 <[ <[ 2] e[ 2] 2] =] 2] & 3] & =] =] & o[ < [ <[ [ [ o[ [ =] -
0x00 [FLASH_AC Reserved LATENCY
FLASH_KE|
0x04 FKEY
\%
FLASH_OP
0x08 OPTKEY
TKEY
@
FLASH_ST ol 2 3 2 >
0x0c Reserved 8 ol g|luwlgl3
s g & e e
FLASH_CT w|glwlw| B¢l =lxlo
- = = @
0x10 Reserved E%EE%B%EE%KO
R Al &| 5| 5| &3 5|58
FLASH_AD
0x14 FADD
D
FLASH_OB
0x18 Reserved Datal Data0
2
16/ 456 HREARBAAERAT NSING TECHNOLOGIES INC.
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~ i 5Bl o] o 23 o o
E ) o' 8 '5 5 & 9 El
Oxlc [FLASH_OB| a Reserved = Reserved Elalol o POR_DELAY 5 8 a| 4
2 3 3| 3| ele eS| 2|8
@ m| @ = e
FLASH_ W
0x20 Reserved WRP
RP
zZ
FLASH_VT LI-I|
0x50 g VTOR_VALUE
OR =
>
2.2.3.2 FLASH Vi #2587 745 (FLASH_AC)
. 0x00
HA{E: 0x0000 0002
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved LATENCY
i, B iR
31:2 Reserved PR, DaifRFrEAE
1:0 LATENCY i %iE
XA IR SYSCLK (RGW 80D JEHH-5 INAE U 17 )R] 1 L)
00: FFHIKTIE, ¥4 0<SYSCLK<32MHz
01: —/ANAHARZE, 24 32MHz < SYSCLK<64MHz
10/11: %%
2.2.3.3 FLASH $#&% 7% (FLASH_KEY)
gl 0x04
HA{E: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FKEY[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FKEY[15:0]
w w w w w w w w w w w w w w w w
17/ 456 HEHEARBAZHERAT NSING TECHNOLOGIES INC.
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R 2 iR
31:0 FKEY FFf#%8{ FLASH_CTRL.LOCK {7

2.2.3.4 FLASH OPTKEY #7#%% (FLASH_OPTKEY)
fFs Huhk: 0x08
HAE: 0x0000 0000

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

OPTKEY [31:16]

w w w w w w w w w w w w w w w w

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

OPTKEY [15:0]

w w w w w w w w w w w w w w w W
Bk 2R iR
31:0 OPTKEY FFf##! FLASH_CTRL.OPTWE 1/

2.2.3.5 FLASH R&F 74 (FLASH_STS)
fmFsHbE: 0x0C
SAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Reserved EOP WRPERR | Reserved | PGERR | Reserved | BUSY
rc_wl rc_wl rc_wl r
A, b2y i3 iR
31:6 Reserved 1REE, DAIRFFEALE
5 EOP BAELR
YINFEAE (AR SERRT, BB, BN TR LIERIX
FORAS o
T FERIL DI FE S F B A =2 14 B EOP A
4 WRPERR BRI R
B S R N AE SR AERS, BRI B XA, B DA UG BRIX
AR
3 Reserved fREE, VIR FEEANE
2 PGERR TR IR
R EX N AA R OXFFFF_FFFF bbb gm e, Mg EXMA 1, SN0
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R BFR E1:57)

A LAERRIZ AR

Ve HTTHTEIRIEZ i, A&k FLASH_CTRL.START 17,
1 Reserved e, WIAMRFEEANE
0 BUSY i

ALRR INAF AR E IEAEREAT . AEINAFRAEIT IS, A BN s fER
VR R BUR AR AR I LS BR 07

2.2.3.6 FLASH #&ii| % 78 (FLASH_CTRL)
Az Hidl: 0x10
SAH: 0x0000 0080

31 30

29 28

27

26

25 24 23 22 21 20 19 18 17 16

Reserved

13 12

11

10

9 8 7 6 5 4 3 2 1 0

Reserved

EOPITE

Reserved

ERRITE

OPTWE | Reserved | LOCK START | OPTER | OPTPG | Reserved | MER PER PG

™

™

™ ™ ™w ™w ™ ™w ™w ™

bk

R

(P

31:13

Reserved

TREE, IR A E

12

EOPITE

FOVFARAE 58 B P T
%A1 FEYFAE FLASH._STS.EOP £7.35 Ry 17 i 7= A4 AR i .
0: ZE k=il
1: RV

11

Reserved

TRE, IR AL E

10

ERRITE

SOV BORAS T

AL VAR A Flash B5 R = A2 7 (24 FLASH_STS.PGERR/WRPERR
BN TED,

0: ZE k=il

1. SUVFF=HE Rl

OPTWE

FOVF H LT

AN DI, RVFRTIET AT R R . 2497E FLASH OPTKEY #F
B NIEWINRT G, SAEE .

B AT R A o

Reserved

TREE, IR AL E

LOCK

BiE

REEE 1. ML B3R Flash #1 FLASH CTRL #8i4F . 7RG 2] 1E
WAESUF 5 E, BEERR I 907,

E— IR FIRAIE S, TIRRBEALET, AR

START

T
BN IR AR R R AT . %L AT R N 1 A
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R BFR E1:57)
FLASH_STS.BUSY 284 I’RHE B0,
5 OPTER PEBRIE T

0: AFFJR BT 7T B R A X
1 PRI 7 R
4 OPTPG YR I T

0: ANTFJH LI g AR X
1 JFE I g A
3 Reserved PREE, WIRFEEE AN E

2 MER Jr BERR

0: ATFJE B

1: JFJe B X

1 PER THERR

0: AFFJE DU AR

1: TP TR AR

0 PG I TE

0: AFFJE i

1: FFA A

I K T RFER R 1527 2.2.1.4 7

2.2.3.7 FLASH Hit %773 (FLASH_ADD)
R tbik: 0x14

HAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FADDI[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
FADD[15:0]
w w w w w w w w w w w w w w w w
Ak 2R R
31:0 FADD N7 i

AT R AR I e B B G A (O, AT TR BRI e BB ) T .
JEBE: 2 FLASH STS.BUSY {7 4’1’1/, G857 #e

2.2.3.8 FLASH &3 747 2 478 (FLASH_OB2)
fRAgHhk: 0x18
HAi{E: 0x0000 FFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
20/ 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
bk IR L X B LR S 1005 B A A K JE
Hi%: +86-755-86309900 fEH.: +86-755-86169100
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Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Datal Data0
AL, B s iR
31:16 Reserved PREE, WIRFEEEANE
Datal
15:8 Datal[7:0] o o
It /D\lg‘?/‘za
Data0
7:0 Data0[7:0] o o
It /D\lg‘?/‘za
2.2.3.9 FLASH &3 7% (FLASH_OB)
fgHht: ox1C
S i{fi: OXxOFFF FFFC
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RDPRT2 Reserved BOOT_SEL[1:0] Reserved
T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BO%O—C BKCI)S(;KFII-O nBOOTI | nBOOTO POR_DELAY[7:0] NRS;—P F N;]\)NG— RDPRTI | OBERR
i, B4 iR
PR L2 205
0: R L2 K HARIERE
31 RDPRT?2 e e
1: AR L2 FHlfERE
e K.
30:22 Reserved PREE, IR FFEAE
BOOT @45 5] k£
11b: PA9, PA10, HRik
21:20 BOOT SEL[1:0] 00b: PA13, PA14
01b: PFO, PF1
10b: PA2, PA3
19:16 Reserved KA, UARFFENE
BOOTO FHERIIRAS
15 BOOTO _CFG 0: BRAGEHST, RARA R
1: BREHESE, RimfA Rk
14 nSWBOOT0 R ELN R, 2.1.3.2 JE St B &5 .

21/456
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(e

ey

it}

13

nBOOT!1

R 2.1.3.2 JE AL B &5,

12

nBOOTO

R 2.1.3.2 BB EC B &5,

11:4

POR DELAY[7:0]

fil /2 POR J&, CPU EA7AIEIRF[A],

TERGVIG D HSERUE, Cortex®-MO [ 2 Gifif 42 A7 JE I K Al @ i 12407 i

B, FREsH N E A IER I E .
0x00: Fz K IEIR (1]

0xFF: JGIEiR
SEIRMTIE] = (1/fLsi) X(0XFF - POR_DELAY).

NRST PF3

PF3 5| JHIECE .
0: ¥3H 10 5]
1: NRST 5|

7 N

IWDG_SW

I E
0: THELEET1H
1: AT

7 N

RDPRT1

BARA L1 2051
0: BRI L1 AR 1HRE
1: BR3P L1 g Rdine

7 N

OBERR

M1 5 B
S 1 F R A E AN A LA
s Rt

2.2.3.10 FLASH E{R{ & /78% (FLASH_WRP)
fmFsihk: 0x20
S fifli: OXFFFF FFFF

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

T T T T T T T T T T T T T T T T
A, B Eiiip
31:16 Reserved REE, WIRFEEAME
15:0 WRPT CISTA

A A T IR OIS PR IR T
0: BIRIER

221456

EREARBBERAT NSING TECHNOLOGIES INC.
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(e

ey

R

31:16

Reserved

TRE, IR FFEALE

1: HIRGRRL.

I R,

2.2.3.11 FLASH VTOR & 7% (FLASH_VTOR)
Az Hdl: 0x50

EAE: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
VTOR _EN VTOR_VALUE[30:16]
™ ™ ™ ™ ™ ™ ™ ™ ™ ™w ™w ™ ™ ™ ™ ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
VTOR_VALUE[15:0]
™ ™ ™ ™ ™ ™ ™ ™ ™ ™w ™w ™ ™ ™ ™ ™w
TR 2 iR
31 VTOR_EN F T [ £ EE W {6
1: ffifE
0: Z5H
30:0 VTOR_VALUE FA T 1 2 RS, A0 W ) 2 1 o

XUEAIAE VTOR _EN =1 KA,
digil = VTOR_VALUE + g iudt .
¥ mEHEENT 0x100 B, ZIhAEAS A L.

231456
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3 BIRIEH] (PWR)

3.1 EA#R

PWR &2 HHEEFHF T, A TEH MCU #EAAF P IEE, HAE S Wk A i mefiE . MCU SZFF RUN
1 STOP A7, PWR 561 A [7) H PR 2 T () F s AT 2% . I, &2 A7 A1 Flash/SRAM/GPIO RS .

3.1.1 HIER

www.nsingtech.com

<& MCU Hi5h# VDD it AR TN ES 1.5V B it R SA PR, 1EH B0
AR DIFERE

B VDD [X#k: 2.0V~55V, FEEH MR, 10 K E L RGHRALHIERN .

B VDDA [Xig: 2.0V~5.5V, JyRFEBMEIMAMIAEAR, PEANME 215 2 RO SEUE T B R PR o)

B VDDA 1 VSSA @A %4373+ 3] VDD 1 VSS.
> HUR T SRR S A T LR AN R AR

® RUN #x: HH {7 a8 DUIE R i ik e

® STOP #ix: WIS E(RIDARRA T AL, b i s ol il i IR & Dy 1.5V B 1.2V

2 3-1 HIRS UL
YR TR FLE (V) B IR Z¥E
VDDA External pin 2~5.5V ADC, COMP, DAC, OPA #%$% PCB - VDD
POR _VDD/PDR VDD, PVD, MR,
VDD External pin 2~5.5V - B
LSI, HSI_LDO
Low power 1.5 stop mode
VDDD -
Active 1.5 run mode
VDDD_HSI Active 1.5 HSI
Active v ;
BG1.2v 1.2 Py R A v 4R 2%IHTKS
Active ;
BG3.6v 3.6 ADC & HA{H Al AU 2% IRIRE
Active VBG(1.8V), 1/2AVDD, i
BG1.8v 1.8 SR 2% NS
1/4AVDD: OPA [£] VCM 1§

241456
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A 3-1 BRIFER
Vppa domain
Vv
oon DX ADC COMP
Vssa D4 OPA TS
HSILSI
Vpp domain
Voltage regulator(MR) RCC
Wakeup Logic Flash
Voo [
PVD SRAM
V. §|7 Digital Peripherals
s D POR_VDD g P
ADC\OPA\COMP
POR_VDDD Controller
312 HERE

3.1.2.1 EBBE L (POR) MITFEHEA (PDR)

R AL (POROFT N L EAZ(PDR) HLEE S B E 05 N - 24 VDD/VDDA K T#7E IR #i = VPOR/VPDR
B, RGEMRIFEEMRES, THRIMFEAMBEKE. AR ERMBEEMAFEMER, 1S REEFMHES

Rtk R 7Y o

25/456
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Bl 3-2 b AR R AN e A T
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RESET

A vDD/NVDDA

100mV
hysteresis

I
I

— - —
I I
I I
I

|
|<_>| Temporization
p

| trsTTEMPO

3.1.22 WREBELENSE (PVD)

PVD JEid b4 VDD Hi%5 PWR_CTRL ZFf7as A A k= A= hir. J83id PWR_CTRL.PLS[3:0]i& 4% i
P R, 832 E PWR _CTRL.PVDEN 3 PVD.

PWR_CTRLSTS.PVDO 5 T-487~ VDD &5 PVD HLE BIME . i3 E7E N EER ] EXTI 28 7, ik
TEAM R W 2 A2 b e B T AW, =R b, ARYE EXTI 26 7 (19 b JH/ FREUT iR % &, 24 VDD T&2
PVD B{E LA FAl/Ek vDD EJHE] PVD BIME LA BB, £ &4 PVD Hillbi. thIhEA] T HUATE SO T 5.

2.0V M5V Z[HH 15 NER , AFTiE
A IR VG +/-100mV
YRR EN (FETF LSII4, 1~32 4> cycle, 30~1024us AIACE, BRIME 300us 45, PWR AT

>
>
>

S

26/ 456
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K 3-3 PVD BEE
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A vDD/VDDA

Hysteresis

PVD output

3.2 [&ThFEAR A

MCU 17 2 Fff iR : RUN M STOP, AR AR FIPEREAMZIAE. MCU DR S5 W R s

F 3-2 BYER
B | RE A B
CPU i&17, L RSB HADE D e
RUN AR D FER
FATAM IS TR R SRR
CPU A& T FZ MEMR A 3o
AN B SC,  HE R AR AL TR DD FEAR
s
HST 2[4, WFI/WFE: -
STOP | LSIJFJ. 1) SLEEPDEEP =1, JA7HEf2ih @E‘/%#FL )
Flash 3 A VRS FFHLAER . M/ R
SRAM. ZifFasfifF, GPIO IRELREF.
MRS, R B AL B AR KR, AT IR
fr B K BPAT

1. IWDG A A e 27, a] i, s R4 i e 75 2 7 (77 #0/7] NRST)

2. I EXTI Ba[igfe, /s GPIO AJf B £ EXTIO~6, A i0% 7 ZHIGMENT (PAO~PA3: %51 4, PA4~PA7 :
52, PAS~PAll: %3 %, PA12~PA15: 384 24, PBO~PB3: # 5 2, PB4~PB8: % 6 %1, PFO~PF3:
F7H)

3. RUN #F, GPIO #i AJEW 5% 0~8 1N IESI 1 7 /F AT ], JESEITEF (RCC #24E) mlfl, %#F1~16

271456
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Ve 4

4, STOP PEz(F, EXTIO~6 Fg A\ JEJE AJ (E5E, JENE 7 /% 2 LSI CLK

AN FIRRBAEA R THAERE 20N B AT A RE TS DL il R PR«

& 3-3 SV BITRE
Stop mode
Main Blocks Run/Active
Status Wakeup capability
Cortex-M0 Y
FLASH Y
SRAM Y Y (RET)

POR/PDR Y Y Y
PVD 0 0] o
DMA O

UART1 O

UART2 O

UART3 0 o] 0
12C1/2 0

SP11/2/3 0

AD Timer (0]

GP Timer (0]

BS Timer (0] ] 0]

HSI o]
LSl 6] Y
IWDG o] o} )
ADC o]
COMP 0 0] o
OPA o]
SysTick ¢}
GPIOs o] o} O

1 Y: & CBEHD, 0: W (UK, HIEEWE), -: AL

3.2.1 STOP BR,

STOP Hizt T Cortex®-MO V7 FEMEIRASE R 5 41 i 42 b ME 45 & . HSI #4245, LSI FFE. Fifi GPIO R
A5, SRAM RIZEA7 42 g 2508 K5 . FLASH A TR AU, Wels, FCRD MR (K Hh 7 4k B30T o

3.2.1.1 # A STOP =
B STOP #:URT, F P72 i%E SCB_SCR.SLEEPDEEP=1.

281456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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% ERIEA msngecheo
UWNSRIELEREAT FLASH $4E, JUEN STOP #5310 A 1)K 28 38 3 77 i 2% 17 ) 56 1 o

R IEAEVT ) APB X3, TUIEN STOP 452011 i () Kf 4E IR F] APB 1 1] 58 il o

£ STOP A3, W] L&A PA T Ahise:

B HOLET AWDG): —HREg—EIE, BHREAE AR

B TIM6/PVD/COMP #h 15 A fiil # M o

W UART3 Ak, {6 UART3 Mefig, ) e A S0 e .

HBEN STOP #5xURT N2 ADC, DA G As 0 1) T AE .

3.2.1.2 ;B STOP 5K

rh el s E e STOP #ExUnNy, RGN B B ORFE, A MNEEEA B E .

3.3 Debug X,
3.3.1 AN R R/

T ERE A ANEAE R RIRES TR TAE (TIM 1/3/4/6, 12C1/2, TWDG). EAREIEREEIES% 34.5
DBG_CTRL ZF {7 i (14 -

3.4 PWR 21752
341 HFHBEKE

# 3-4PWR FHEB/ER
owa] o |2 5|8 ]8]5|5]8]z]e]8]=]s]a] 2|52 2] ] 2] ]=] 5] =]~ <]-]<]=]~]]-
zZ
2| B ] P 2
> 1) > w >
000h | PWR_CTRL Reserved NRSTCNT PVDCNT g% g PLS[3:0] o) 8
£ & g &
o g
004h |PWR_CTRLSTS Reserved Sl g
o L
o
4
w
008h | PWR_CTRL2 Reserved MRLPDLY g
s
515 N
o o o o
00Ch| DBG_CTRL Reser g ? g g ? 2 g ? E ? g
_ ved glglElElgl32]8|S] 8|2 Reserved
Fle|glcle|FIEle|F|z|2
S| s
29 /456 ERBEARBAHRAT NSING TECHNOLOGIES INC.
Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
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3.4.2 HIRIEH|F 74 (PWR_CTRL)

fF% Hdik: 0x00
HAifli: 0x00785000

www.nsingtech.com

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved NRSTCNT PVDCNT
rw w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PVDCNT Reserved IWDE(I;\IRST Reserved PLS[3:0] PVDEN Reserved
w w rw rw
Bk 2R ik
31:23 Reserved TRBE, DAREEEAE
22:19 NRSTCNT NRST Pin JE#% 72 )&
JEVE 5 E 9 NRSTCNT*(Tayscik*2)
T
1. all 0 #7~ bypass
2. STOP =/, bypass
18:14 PVDCNT PVD & % 5
JEU TE A PVDCNT*Tisi
T
1. all 0 #7 bypass
13 Reserved REE, LARFFEAE
12 IWDGRSTEN | IWDG % firf# A 4%
0: IWDG H i RAZHERGH AL
1: IWDG BALiFE R HERGH N
11:9 Reserved REE, LIARFFEAIE
8:5 PLS[3:0] PVD % iy fir ik 4%
PWR_CTRL.PLS Voltage
0000 TREd
0001 2.0V
0010 22V
0011 2.4V
0100 2.6V
0101 2.8V
0110 3.0V
0111 32V
1000 3.4V
1001 3.6V
30/456 B REARRHERAT NSING TECHNOLOGIES INC.
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R BFR ik
1010 3.8V
1011 4.0V
1100 42V
1101 4.4v
1110 4.6V
1111 4.8V
4 PVDEN PVD {5 fe 47 il
0: %51k PVD
1: ffifE PVD
3:0 Reserved REE, WARFFEANE

3.4.3 BIFEEHIRAEF S (PWR_CTRLSTS)

fmFsHdk: 0x04
S Aifl: 0x00000000

31 30 29 28 27 26 25 24 3 » 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PVDO
Drigk 2K iR
31:3 Reserved LREH, IR EF R AIAE
2 PVDO PVD Al i
0: JGPVD $iff
1: PVD FHEEA
1:0 Reserved LREE, IR EF R AIE .

3.4.4 BHIRIEHIFFAE 2 (PWR_CTRL2)

Azl 0x08
HA7ME: 0x000007E1
TR ZHAHRA SR . BT REmiZEES N 32'h5710 3616 J&, T 5HEME

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
31/456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
bk IR L X B LR S 1005 B A A K JE
Hi%: +86-755-86309900 fEH.: +86-755-86169100
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Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved MRLPDLY MRLPEN
DL, R FR ik
31:13 Reserved PREE, DR E A .
12:1 MRLPDLY MR LP ¥z #i{£ &
TERGN STOP J5, MEIRAIfHE MR LP,
FEIRAT ] = MRLPDLY *(Tsyscik*2)
0 MRLPEN MR LOWPOWER £ 2 4% i
0: [#HE NAfiEE
1: MR LOWPOWER #% [ &5

3.4.5 PHiAFEH| 74 (DBG_CTRL)

sk 0x0C
EA7{E: 0x00000000
7EE: HA POR/PDR H AR %74, RAE L Debugger J5,

BAFA W LLS Ui FZ A AR

31 30 29 28 27 26 25 24 2 2 21 20 19 18 17 16
Reserved TIM6STP | Reserved 12C2L;1'_1{MO
™w ™w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
IZCIUTTIMO Reserved | TIM4STP | TIM3STP | Reserved | TIMISTP | Reserved |IWDGSTP Reserved
™ ™ ™ ™ ™
iR 2 iR
31:19 Reserved PREE, IR EEEAAE .
18 TIM6STP M AZAE IS IR TIMG 115088 .
WAE 1ChREE ) EEE .
0: ZERe
1: f¥ige
17 Reserved PREE, IR EEEAAE .
16 12C2TIMOUT MRS IR LR 1202 7 SMBUS M #ist.
B E 1 BEE.
0: SiEFHE e H

321456
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LI, 2 ik
1: V45 SMBUS [ s8]
15 2C1TIMOUT B ERHE I 12C1 () SMBUS B R .

BAEE 1 BEE.

0: b5 IEH B ER AR AR ]

1: V45 SMBUS [ i1

14 Reserved PREE, UIRFFRAME.

13 TIM4STP M I R TIMA T30S
BATE LChREE ) BE % .

ok
0: %@Ha

1. ffifE
12 TIM3STP R IR 5 I TIM3 T 5gs .
WAEE 1GhReAE M) SIS %,

Ak Lb
0: Z%He

1: ffifg

11 Reserved PREE, U AME.

10 TIMISTP PRI IR IR TIML TS
BAFE 1ChREE ) BE % .

Ak Lb
0: Z%He

1: ffige

9 Reserved R, LAURREEAME.

8 IWDGSTP NZHE N BRI B T 45 1R AR .
WAEE 1 BEE

0: FHIVATHEE IR IEH LIE

L. BV (T

7:0 Reserved e, DBARFEEAE.

33/456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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4 R LA Bz R (RCC)
4.1 BArizfl 8o

SCRFLR PR AT 5
® B
& RGHEA

4.1.1 BIRE L

UL R AR, A R A

B AR EL (POR/PDR E A7)

HE AL AT A8 (UL 3-1 YR HEED

BRI ZAE T NRST 5, FRESALE P REHMCHA . AN S B € 7E 1k 0x0000_0004.
ELHNT, ZRKS-1 AER.

412 RGEHL

RAEVUR S — i &4 KRG E A

® NRST 51 ERIK S (SMBEAD

o MSIEHI VLI AWDG AL

® RMFEAL (SW EAD

® EMC/GLITCH &1

® MO0 AEIEEA

A DL A 7 5 1l AR A B A7 A (RCC_CTRLSTS) H A AL b s SRR 1) AL

FALLL SR I RFEAAE5RE NRST 5l B . Bk R AR S ORE AN AR (MBI S ALK
MR DRFGE A 20ps. X TAMBE AL, 2 NRST 51 B VAR -F Iy 27 AL ALkt

TR TR AL

34/ 456 HEHARHEFRAT NSING TECHNOLOGIES INC.
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Bl 4-1 Zfr F g

VDD

NRST System Reset
e Filter >

@ IWDG reset

SW reset
Pulse
Generator GLITCH reset
(min 20us)

EMC reset

MO lockup reset

4.1.2.1 KHE AL

A LU B Cortex®-MO N H WA= A7 #2427 A7 4% HH ) SYSRESETREQ f oK™ A AT B AL, A4 K TR
58, 1HZH Cortex®-M0 HEARZHEFit .

4.2 5] BT

A DMEE S 2 PSR B I B R 3R 5l R G B (SY SCLK):
B HSI k% as i B
W LSI R as i b
LTS TTHI TS AHB. APB % . AHB e K%y 64MHz, APB f K% )y 32MHz.
BrEVLN R, HABSMER BHERIE T AHB ¢ APB:
B EAECE RCC CFG.TIMXCLKSEL, AlER: FikfEi 2 —1E N TIM1/3/4 TAERS -
¢ HCLK
¢ SYSCLK
B EAE RCC_CFG.TIM6CLKSEL, AIIEF: FibHEI 2 —1EA TIM6 I k:
¢ SYSCLK
¢ LsI

35/456 H EHEARBAAERAR NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



ay,
%) EIREA

www.nsingtech.com

B #EifAE RCC_CFG.UART3CLKSEL, ik FidtEM 2 —{F N UART3 HH4PjH:
¢ APBCLK
¢ LSl

B IWDG ey LSI k7 v

W Flash fA0if S w4 LI B AR 252 HSI I

W ADC TAEHEA HSI ) 2/4/8/16/32 4345

4.2.1 BFhHY

& 4-2 Btk
Clock Tree
HSI
Legend: e | FLASH_CLK
HSI = High-speed internal clock signal 8 to Flash programming
LSI = Low-speed internal clock signal
HSI |
/64 ADC_1IMCLK
Hs ADCHPRE
214]-++132 ADC_CLK
SCLKSW
HCLK CPU
AHB BUS
HSI RC ?):Ligall_;
64MH FCLK
i 1112 SYSCLK Pr’;’:;ﬂ HCLK —
64MHz 64MHz 118 SysTick
LsI VA 11121418116 | "\
HCLK to
AHB peripherals
APB
| | prescaler 32MHz MAX PCLK to
12148116 APB peripherals
TIM1/3/4_CLK
LSIRC SYSCLK
32KHz IWDG_CLK TIMXCLKSEL
LS| TIM6_CLK
TIM6CLKSEL
PCLK
T LsI UART3CLKSEL
MCO
1. RGNSl B KA N 64MHz.
2. B RNFASMTE IR RS B, 155 R SR T R B s SR
36/ 456 H RBAR R 45 PR NSING TECHNOLOGIES INC.
Hudik: RN RS LU X R AL X R R %1095 [ IS EOR K E
1% +86-755-86309900 . +86-755-86169100
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4.2.2 HSI B

HSI (g N R P55 N 64MHz RC PR3 a5 7748, W EHEAE N RGeh 4. HSI RC #R3% #% JC 75 AL
ARV 2% R AT HR AR B

F P AT EA# ) RCC_CTRL.HSITRIM[9:0147 8 % HSI 4% .

RCC_CTRL.HSIRDF 1‘1#5/? HSI RC k% s mfase . s, BERZAEE 5 E, HSI RC it
A SR, " LAER & RCC_CTRL.HSIEN 4747 7 Al12< 4] HSI 4.

4.2.3 LSI B

LSIRC AJLIFE STOP #:l RN IWDG #ftmtseh. LSI 444y 32KHz. A XREMER, 53R
P22 10 B SR 4 o

RCC_CLKINT.LSIRDF fitr&gas LSI B P2 5 A0E

LSI 7E L H G A8 M,

4.2.4 RGHHBR(SYSCLK)i%E#%

RGHENJG, 1L HSLRG SR RGN B
2 LST I BP9 Ay, T DA NI i ) #0285 — AN I Aot

J#IL RCC _CFG.SCLKSW W& LSI{E N ARG 8h, Ff Hilid RCC_CFG.SCLKSTS H|Wr 24 a5 R Gt £ & HSI
gy LSI.

4.2.5 B 1M 8P
W IWDG HEE IR B 5. LSRG 2sfasE o, et fitsy IWDG.

4.2.6 B8 H(MCO)

Tl i) S I i (MCO) T e A0 VB B 45 - HH 3 /055 MCO 51

XF R GPIO HIaF A7 W 2 AC B XS IR T RE . mT LLIEHERL T 3 AN E S 1E R MCO o
B SYSCLK 4 4iifH

B HSI 5 4iE

B LSIfH

I eh % it RCC_CFG.MCO[1:01474% il .

4.2.7 WP R UE

® IRt
SCHFRYGE Active I, BT R SIRAETH B, 75 BESEATOT RS BN B, I 2 1 I b g 1 A
® N BRRHETHAES AR R

37/ 456 H R AR B 437 FRA R NSING TECHNOLOGIES INC.
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KIEFUR G, S— /M A LST B8Rt 471140, 1% RCC_CTRL.LSICALLEN[1:0]/# B f5 &5 54, 7=
41144 Done 155 -

TEZATEONE, RIS AN s (8 A HST B B AT U140, FRAETHEL Done I, 01208 RAF N Z 4788, fit
CPU il id FF (72 A i o

® kL

45 HSIL LSI AL T a4k

fic 5 RCC_CTRL.LSICALLEN[1:0]##1A LSI vHEUE WA N (N AIAT 128, 256, 512, 1024)

fid & RCC_CTRL.LSICALEN A 1 fiifig LSI K#Ei%1

%1% RCC_CTRL.LSICALCF A 1, H#45R, #2H RCC_LSICAL 445

B A LSS A4 2%=64000000¥N/RCC_LSICAL, WIEMEH LS 32KHz Wiz, WY
TRIM 14

ok~ 0w PE

4.3 RCC H1F
431 HHEREW

# 4-1 RCC FHEBEN

o] o [2]]7] 558 ]s]s|a]8]s]=]2]=]=]=]=] =] =] =] =[]~ ] ]-]~] ]
S
i = z
I 5z
000h RCC_CTRL Reserved HSITRIM[9:0] @ g = g Reserved 15
o | = I = %’ T
g o |4
(%]
)
5 dl2(8 g g
- o, 1<y % = ZER%] o, = o, ° 4
el 7 | 2 2 %83 7 |E g g |b|2
004h RCC_CFG 3 4 o) Reserved g g o|lol8Q o g T 3 XX
g5 | ¢ 5 € |3[g|E| 8 |€| & | € |88
s FlF|S < <
Slel5y ulg|w
ofg|0O ol 8| a
008h | RCC_CLKINT Reserved glele Reserved 5|
—_ [} ] (%2} D wn
wlxe|n I|x| 4
I -
= AT I
2128 gigle|g|e|lg|2|E|e|k 2Bk
ooch| RCC_APBRST | % | &| % Reserved PIE|E|le|slaela|lg|l&|5 Reserved S|
12|z clezlz|2|2(2|2|8|a|z MEERe
o|lx|8 ggg,_._._._ﬂimm o2
zZ
7 AHE g
010h [RCC_AHBPCLKEN Reserved Q Reserved > &8k Reserved <
[a) ol 8| o >
< I|lx|a o
i
[= =4 Zlglglzlzlzlzlz
5£E %ﬁﬂmmmmgﬁﬁ EEEE
014h [RCC_APBPCLKEN| < | I | S Reserved ElElElL|3(Q|S|g|o|Z Reserved x|IN|d|=
alz|3d clx|x|2|2(2/2|g|a|z 2| R[L|S
Ogo ggg._._._._mwm ey 2
(]
L w & w
[T
GlElzlB|2|elb|BlEl B |E
01Ch| RCC_CTRLSTS Reserved S E(8|C|5|8|e|g|g| g g
5} S [ [a)] < 53
Slejzld|l5|z|s|R|z] ¢ |=
[©]
% AN
020h [ RCC_AHBPRST Reserved g) Reserved >| g £ Reserved
< 218
I3
&,
w
024h|  RCC_CFG2 Reserved %
[}
[a)
<
02Ch| RCC_LSICAL Reserved HSICALCNT
38/ 456 H R ARBRAHEFRAT NSING TECHNOLOGIES INC.
Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
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z ) ]
g 26|k 2 x5k A
030h | RCC_EMCCTRL | & Reserved 22| 2| Reserved W o |2|%|Q| Reserved o l2lg]|o GVDETSEL
= 5|35 = z |ololo z |o|o|o
- [C] (O]
o
034h RCC_LSCTRL Reserved (é LSITRIM[8:0]
x
[
038h [RCC_TIMFILTCFG IOFLITCLK l Reserved ‘ TIM4FILTCLK | Reserved I TIM3FILTCLK | Reserved ‘ TIMIFILTCLK
4.3.2 B $P#EHI % F4 (RCC_CTRL)
g Hitl: 0x00
S A H: 0x00400603
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved HSITRIM[9:0]
™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HSITRIM[9:0] Reserved LSICFALC LSICALLEN[1:0] LSI%ALE Reserved HSIRDF | HSIEN
™w T ™w ™w T ™w
TR £ FR iR
31:23 Reserved LREE, IR EAE
22:13 HSITRIM[9:0] HSI B £f trim {8
ik 10°b10_0000 0000, FHEMFE N, FHLARHEPEB HSIRC R 2RISR
HSITRIM[9:4]F T4, 5K 960KHz;
HSITRIM[3:0]1F F40if, A¥5K 160KHz.
12 Reserved REE, IR EAE
11 LSICALCF A 4 58 B AR
0: AR TERK
1: TR
10:9 LSICALLEN[1:0] | W& RHEKE
7£ LSICALLEN A~ LSI & ¥, St HSI I8 JE B4
00: 128 4~ LSI &1
01: 256 4~ LSI &1
10: 512 4~ LSI &Y
11: 1024 4~ LSI J&
8 LSICALEN A Bl A T A
0: ZEgE
1. ffigk
7:2 Reserved LRYE, IR EAE
1 HSIRDF HSI B Bh v 2% 58 ibr &
0: RERTERK
39/456 H RHEARBAEFRA R NSING TECHNOLOGIES INC.
Huhb: VRIITTRG L X B AL X VR 1005 F R A A
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(e

vy

R

1: &R

HSI I B g

kot
0: %%me

1: ffife

0 HSIEN

J&, ZEEE HSI

LHJEEGN HSIERE, HAENRSN BN, MFHEYH LSIERN RGN B, EVIH TR

4.3.3 BB ECE & F3 (RCC_CFG)

Az Hitik: 0x04
S AifH: 0x20000400

31 30 29 28 27 26 25 24 23 22 21 18 17 16
Reserved MCOPRES][2:0] MCO[1:0] Reserved SYSPRES
™ ™ ™w
15 14 13 12 11 10 9 8 7 6 5 2 1 0
Reserved mgf:fLK TIMSgiLK U’%?LCL APBPRES[2:0] Reserved AHBPRES[2:0] Reserved SCLKSTS|SCLKSW
™ ™ ™ ™ ™ T ™w
Drigk 2 iR
31 Reserved LRYE, IR EAE
30:28 MCOPRES[2:0] MCO %t SYSCLK. HSI %) #iific &
010: 2 434
011: 3 434
111: 7 4343
H AN B A RV
27:26 MCO[1:0] MCO i th i e 3¢
00: V&4 b
01: EFFHiH LSI
10: EFH L SYSCLK 43 4iE
11: B HSI 2 40E
25:17 Reserved LREE, IR EAE
16 SYSPRES SYSCLK 44 &
0: A4
1: 2 534
15:14 Reserved LREE, IR EAE
13 TIMXCLKSEL TIM1/3/4 T A B e e 5t 45
0: helk

40/ 456

EREARBBERAT NSING TECHNOLOGIES INC.
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(Ve €y R

1: sysclk

TIM6 A i i b 5
0: sysclk
1: LSI

12 TIM6CLKSEL

R FHFE TIM6 7 R4 STOP JIRAK TAE, 2AZikcE TIM6 TAER £ IR £ 5 A LSI

UART3 LAER S i Ep ik %
0: APB CLK
1. LSI

11 UART3CLKSEL

W T2 UART3 1E R4 STOP IR T, WZifCE UART3 LAERBh I £h Y5 R LSI

APB [t 73 S B
100: HCLK [ 2 2345
101: HCLK [¥) 4 5345
110: HCLK [¥) 8 443
111: HCLK ¥ 16 240
FAtfE: Ao

10:8 APBPRES[2:0]

JEB: BB HE SN, ZHi R APB CLK S A E51Y 32M

7 Reserved RER, IR AE

AHB I8 7y AT &

100: SYSCLK [f] 2 4345
101: SYSCLK [y 4 4340
110: SYSCLK [y 8 434fi
111: SYSCLK [ 16 4345
FAhfE: Ao

6:4 AHBPRES[2:0]

JER: B IR, Eai R APB CLK R A 32M

3:2 Reserved PREE, DR REEAE

R HOIR T
0: HSI EN4HT SYSCLK B g
1: LSI{FE 92407 SYSCLK [ g5

1 SCLKSTS

RGN B U e )
0: SYSCLK A4k £ HSI
1: SYSCLK m#hyiik$ LSI

0 SCLKSW

4.3.4 BEPIREFHFE (RCC_CLKINT)

s HuE: 0x08
S A7{E: 0x00000000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved HSIl;DCL Reserved LSIl;DCL
w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
411 456 HEHARHEFRAT NSING TECHNOLOGIES INC.
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Reserved HSIRDF | Reserved | LSIRDF
AL, R FR iR
31:19 Reserved LREE, AR EAE
18 HSIRDCLR HSIRDF j& %
0: Joszi
1. J5M%: HSIRDF 45 &
17 Reserved LREE, AR EAE
16 LSIRDCLR LSIRDF &
0: Joim
1: &FR LSIRDF tr&
15:3 Reserved R, DIAREREAE
2 HSIRDF HSI #i 4% 58 il &
0: FRHERTE
1: #ERERK
1 Reserved R, DIORERE A
0 LSIRDF LS| #E & 5E ilibr &
0: FHE&TE
1: #ERERK
4.3.5 APB SN B A& /7388 (RCC_APBRST)
A% k. 0x0C
S Aifl: 0x00000000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OPARST | Reserved COI\./I[.PRS Reserved UAR_ITSRS UAR_ITZRS UAR_'IFIRS
™ ™ ™ ™ ™
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TIM6RST | TIM4RST | TIM3RST | TIMIRST | Reserved | SPI2RST | SPIIRST Reserved I2C2RST | I2CIRST | IOMRST
™ ™ ™ ™ ™ ™ ™ ™ ™w
iR 2 R
31 OPARST OPA &1
0: TEBREANL
1: FEAEEAN
30 Reserved PREE, DO EEEAE
29 COMPRST COMP #E A1
42/ 456 EREEARBAHERAT NSING TECHNOLOGIES INC.
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(e

ey

it}

0: JHBEN
1: =N

28:19

Reserved

RE, IURFFEAE

18

UART3RST

UART3 % E fir
0: JHEBREAL
1: RN

17

UART2RST

UART2 % E i1
0: JHEBREAL
1: RN

16

UARTI1RST

UART1 % E i1
0: JHEBREAL
1: PAERN

15

TIM6RST

TIM6 58 i1
0: JHEBREAL
1: PAERN

14

TIM4RST

TIM4 B G A7
0: JHERELL
1 AR

13

TIM3RST

TIM3 & i1
0: JHEBREAL
1: PAERN

12

TIMIRST

TIM1 & 7
0: JHERREANL
1: PrAEAr

11

Reserved

TRE, IR AL E

10

SPI2RST

SPI2 B & it
0: JHEBREANL
1: PrAEAr

SPI1IRST

SPI1 & 1
0: JHERREANL
1: PrAEAr

Reserved

TREE, IR AL E

I12C2RST

12C2 B 1
0: JEREN
1: PEHEEM

I2CIRST

12C1 B E A
0: TEBREAL
1. P80

IOMRST

IOM # & fir
0: JHBEN
1: PEAEEAN

431456

EREARBBERAT NSING TECHNOLOGIES INC.
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fwFeHdk: 0x10
S Aifli: 0x00000000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ADCEN Reserved HDIVEN | Reserved | SQRTEN Reserved DMAEN
™ ™ ™w ™w
i, B iR
31:13 Reserved PREE, DIRREEALE
12 ADCEN ADC 2k ffi e
0: Z%fE
1. ffigk
11:8 Reserved LR, DIRREEALE
7 HDIVEN HDIV st Z2 i £ {3 g
0: Z%He
1. ffigE
6 Reserved LR, IR REEAE
5 SQRTEN SQRT A 2RI 4 fifi i
0: Z%fg
1: ffifk
4:1 Reserved PREE, DIRFFE AL
0 DMAEN DMA 2 e i
0: Z%fg
1: ffifk
4.3.7 APB JME BT B BEEF /788 (RCC_APBPCLKEN)
fRAgibhk: 0x14
SEA{E: 0x00000000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OPAEN CO%\;[EI;IFIL COMPEN Reserved [UART3EN|UART2EN|UARTIEN
™ ™ ™w ™ ™ ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
44 | 456 HREHEARBAEFRAT NSING TECHNOLOGIES INC.
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TIM6EN | TIM4EN | TIM3EN | TIMIEN | Reserved [ SPI2EN | SPI1IEN Reserved PWREN | I2C2EN | I2CIEN | IOMEN

AL, B i
OPAEN OPA B2 i Eh i g

31 0: %@
i

COMPFILTEN COMP JEJK A3 I B B
30 0: Z%f

29 COMPEN COMP 2R B4l R
0: %%
1: f#
28:19 Reserved REE, IR EAE
18 UART3EN UART3 B2 oh (i fig

&b
0: %Hb

1: ffifE
17 UART2EN UART2 M ZEmHohfifig

k&b
0: %Hb

1: faige
16 UARTI1EN UART] s 23 I 5P i i

&b
0: %Hlﬁ

1: fiigg
15 TIM6EN TIMG6 st 2R IsH 4 {5 R

&b
0: %Hlﬁ

1: fiigg
14 TIM4EN TIM4 & 2R s {3 R

&b
0: %Hlﬁ

1: fligE

13 TIM3EN TIM3 a2 i g
0: %%
1:
12 TIMIEN TIM1 & 2R 48 g
0:
1:
11 Reserved fRE, LIARFFEAME
10 SPI2EN SPI2 & £ B i f R

0: ZEH
1. ff
9 SPI1IEN SPI1 &£ B f R

&b
Ae
&b
Ae

&b
Ae
&b
He

=R

=~ AP+
P
and o>
[a Y aYay

45/ 456 HEHARHEFRAT NSING TECHNOLOGIES INC.
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(Ve €y R

8:4 TREE, IR FFEALE

Reserved

PWR 2R Sl e
0:
1:

3 PWREN

2

=R

At
e

SR fE

PN
A

[12C2EN 12C
0:

1:

N

= o

b
[
ok
Ae

SR e

N
A

I2C1EN 12C
0:

1: f

—_

O
o O

IOM st 2RI i g
0:
1:

IOMEN

N
H
N
H

=
o O

4.3.8 EHREFHFEE (RCC_CTRLSTS)

iz Hidl: ox1C
S fifl: 0x00000018

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved LKUFPRST Reserved EMCFGBN EMCGBF GUS]_I%HR IWDSRST SFTRSTF |PORRSTF| PINRSTF Reserved RMRSTF
T T T T T T T T ™w
Arig 2R iR
31:12 Reserved LREE, IR EAE
11 LKUPRSTF CPU Lockup filik 2G5 HibrE
0: KRf=HEELr
1. PN
RMRSTF 5 1, % bit 5%
10 Reserved LREE, IR EAE
9 EMCGBNF EMC GBN fit R KRG hikrE
0: KRi=HEELr
1. PN
RMRSTF 5 1, % bit 5%
8 EMCGBF EMC GB filt k R4t B fitrE
46/ 456 HREARBRHERAT NSING TECHNOLOGIES INC.
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(e

ey

R

0: RFFAEEN
1. P EAL
RMRSTF 5 1, % bit %

GLITCHRSTF

GLITCH filtk RF R Aibr &
0: KF=AHAL
1: FRELEAN
RMRSTF 5 1, iZ% bit j&5%

IWDGRSTF

IWDG filtk &G E fibr &
0: RFHEEA
1. PEAERE AT
RMRSTF 5 1, i% bit i§%

SFTRSTF

BAFR AR RS R AR
0: Aj“AEA
1. PR
RMRSTF 5 1, % bitJ

il
A

PORRSTF

POR & fitri
0: AKFeARAL
1. PN E A

PINRSTF

NRST PIN filk R4t B Aikr
0: RS

1: PEAERE AT
RMRSTF 5 1, i% bit 5%

Reserved

TREd, IR FFRALE

RMRSTF

THBRE AR
0: NEREARE
1: J&B% RCC_CTRLSTS H i EAikr &

4.3.9 AHB JMER A HF A2 (RCC_AHBPRST)

e Hdk: 0x20
S fifE: 0x00000000

31 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ADCRST Reserved HDIVRST| Reserved [SQRTRST Reserved
™w ™w ™w
471 456 H REARBAARAT NSING TECHNOLOGIES INC.
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R BFR E1:37)
31:13 Reserved e, DAMRREE A
12 ADCRST ADC & fL

0: EREA

1. PPAESEAL
11:8 Reserved REE, WIRFFRAME
7 HDIVRST HDIV &AL

0: JHKREAL

1. RS
6 Reserved REE, WIRFFRAME
5 SQRTRST SQRT # & Az

0: WEMREA

1. AN
4:0 Reserved fREE, DORFEEAME

4.3.10 B BECE F A5 2 (RCC_CFG2)

1}% %577 f@iﬂ: : 0x24
S Ai{E: 0x00000003

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

Az, AR iR
31:3 Reserved PREE, DIRFFE AL
2:0 ADCHPRE[2:0] | ADC T{E 4443 45ific &

001: HSI i4h 2 4340
011: HSI I4h 4 4340
100: HSI if4h 8 4340
101: HSI B8k 16 4345
110: HSI B8k 32 4345
HAth: HSI 4 32 4345

481456

EREARBBERAT NSING TECHNOLOGIES INC.
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4.3.11 BB HETH B F 2 (RCC_LSICAL)

A k. 0x2C
S Aifli: 0x00000000

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

Bk 2R 32
31:24 Reserved fRE, LIaRFFEAE
23:0 HSICALCNT RCC_CTRL.LSICALLEN][1:0]H £ 4% v JA I HSI ([ € 64MHz) 77 A= 1) Ja] S0

4.3.12 EMC ##l3%%F% (RCC_EMCCTRL)

Az Hihl: 0x30
S A7{E: 0x00000000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LK%];IRST Reserved GBNSW | GBNRST | GBNDET Reserved GBNDETSEL
™w ™w ™w ™w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GBSW GBRST | GBDET Reserved GBDETSEL GVSW GVRST | GVDET GVDETSEL
™w ™w ™w ™w ™w ™w ™w ™w
Ak £ FR R
31 LKUPRSTEN CPU Lockup fil & S Hiffipe
0: ZXgE
1: fiige
31:24 Reserved e, BIREREAE
23 GBNSW EMC GBN K4:H, RGuHEHE e HSI T143] LSI

0: VIztat
1: PIHffigt

22 GBNRST EMC GBN KR, FeARGH A
0: A=tEE
49/ 456 H R AR AR AT NSING TECHNOLOGIES INC.
ke VEYITTRG L X B AL X VR 1095 R R KB
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(e

vy

it}

1: FEAEAN

21

GBNDET

EMC GBN #; il 1 G

kR &b
0: 2AfE

1 ffife

20:18

Reserved

TREE, IR AL E

17:16

GBNDETSEL

EMC GBN Fill#4 Az ik $¢

15

GBSW

EMC GB &4, R ahiE b HSI H#:3] LSI
0: VI#skat
1: PIHffigt

14

GBRST

EMC GB K4, F=ARGE N
0: AF=HEREAL
1: PEAEEAN

13

GBDET

EMC GB #fillfi g

Fk ok
0: Z%Re

1: fliRe

12:10

Reserved

RE, AR R AL

9:8

GBDETSEL

EMC GB il R4 47 1 4%

GVSW

GLITCH KW, RGH4HEt HSI P1#E) LSI
0: Vlsksg
1: V)HffikE

GVRST

GLITCH K4AH, FAERGEN
0: AFeAEELL
1. FAAEEAr

GVDET

GLITCH #: il fg

P2
0: %Hz

1. fiife

4:0

GVDETSEL

GLITCH & R4 ik $

da_glitch_vdd_det_sel<2>-1'b0: AJF /5 100fF FEZRIER), 1'b1: FFJ/5 100fF F 2R GEHT
da_glitch_vdd_det_sel<4:0>-11000: 4% HLfE /N, A6 SiE i o i B
da_glitch_vdd_det_sel<4:0>-00111: A& HLRA AR, IR K AL H 5

4.3.13 LSI A% 78 (RCC_LSCTRL)

Az k. 0x34
S A{E: 0x00000140

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
50/ 456 H RHEARBAEFRA R NSING TECHNOLOGIES INC.
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Reserved TRIMSEL LSITRIM[8:0]
Brisk B iR
31:10 Reserved REF, WIRFFEAE
9 TRIMSEL LSI TRIM % #
0: >KJiT AFEC
1: H¥ET RCC_LSCTRL.LSITRIM[8:0]
8:0 LSITRIM[8:0] | LSI I % trim {&
ERIA 9°b1_0100_0000, HHEKAFS N, F LIRS HENHE LSI RC H: % 25% AR .
WK 100Hz.

4.3.14 JEH AT E HFHFE (RCC_TIMFILTCFG)

fmFsHbdl: 0x38
S Aifl: 0x00000000

31 30 29 28

27 26 25

24 23

22 21

20 19 18 17 16

IOFLITCLK

Reserved

TIMA4FILTCLK

11 10 9

6 5

™

4 3 2 1 0

Reserved

TIM3FILTCLK

Reserved

TIMIFILTCLK

™

AL B

iR

31:28 IOFLITCLK

1OM JE¥ 50 TAER B oy iids ] (3T HCLK)

0000: A434i
0001: 2 243

0010:

1110:
1111:

3

15 5345
16 7345

27:21

Reserved

73:D

DARORFE R ALAE

20:16

TIMAFILTCLK

TIM4 JE3 Bt TAER B gz (BT TIM4 TAER &

00000: 4347
00001: 2 4345
00010: 3 4345

11110: 31 4345

EREARBBERAT NSING TECHNOLOGIES INC.
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R BFR E1:37)
11111: 32 7345
15:13 Reserved RE, WIMRFEEANE
12:8 TIM3FILTCLK | TIM3 JE3 570 TAER B0/ gitda ] (EF TIM3 TAER 8

00000: 4347
00001: 2 7343
00010: 3 7343

11110: 31 434
11111: 32 434

7:5 Reserved LREE, AR EAE
4:0 TIMIFILTCLK | TIMI 3% 550 TAER Sh 0 k] (FF TIM1 TAER4

00000: 4347
00001: 2 34
00010: 3 4340

11110: 31 434
11111: 32 4043

52 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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5 TR EAF

5.1 IRER B WS

etk

W21 AR rEIE

W AANAGRRERIIE e TE R (M T 2 AP e B4,

W RHEIR [ R b B

R

W RGP A A AR I S

RE R WHZERIE (NVIC) MAREE S (152 0V Z %A, AT BLSEHUREEIR (14 Hh Wy Ak PR ey Rt A 8 G )
(oo 1R 1) P T 1 4 B LA A A S S R IR

5.1.1 SysTick B HE(E 7%

R RS R AEELE 2 N 8000, 4R GMEART#h i N 8MHz (HCLK/S 1 KAE ), 7= 1ms B [A]JE4E

512 FiAIRE R E

®51HER

ME | RER | MK | SR B Hh il

- - - - {5 (Reserved) 0x0000 0000
s 3 B Reset 52 i (Reset) 0x0000 0004
- 2 I & NMI AN 57 A I 0x0000 0008
. il [i4] 5 HardFault FT A 2R AL A R (fault) 0x0000 000C
- 3 ARE SVCall I SWI 4541 1 R Gk 55 0x0000 002C
- 5 ARE PendSV AR R GRS SR 0x0000 0038
= 6 AR E SysTick FRGUIE I E I 3% 0x0000 003C
0 7 W E PVD PVD 1l (B EXTI line 7) 0x0000 0040
1 8 i E FLASH Flash 2 )& 0x0000 0044
5 0 - EXTIO 6 EXTIO 6 (ALL GPIO MUX 4 #Hi#E# %] EXTI 050000 0048

line 0~6) H11#

53 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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3 10 AT E COMP b 85 4% o Wr(connected to EXTI line 8) 0x0000 004C
4 11 AR E UARTI EARE T 0x0000 0050
5 12 AR E UART2 EARE 0x0000 0054
6 13 RE TIMIBRI_OP_TR TIMI R EH. R FES 7 0x0000 0058
G_COM
7 14 R E TIM1_CC TIM1 3 LGB e 0x0000 005C
8 15 i E ADC ADC 2R, 4rB: ADC &3 0x0000 0060
9 16 i E SPI1 SPI1 4 Jaj H Wy 0x0000 0064
10 17 i E IWDG IWDG * I 0x0000 0068
11 18 Al E TIM4 TIM4 4 J5 i, 32 Az GP 0x0000 006C
12 19 Al E TIM3 TIM3 4R H#, 16 fir GP 0x0000 0070
13 20 alEE TIM6 TIM6 ERS 5, HAE R #F(EXTI line 9) 0x0000 0074
14 21 Al E UART3 O 0x0000 0078
15 22 Al E SPI2 SPI2 4 J& Hh 7 0x0000 007C
16 23 AT E 12C1_EV 12C1 AR 7 0x0000 0080
17 24 AT E 12C1_ER 12C1 iz 0x0000 0084
18 25 IR & 12C2 EV 12C2 FE A 0x0000 0088
19 26 A E 12C2_ER 12C2 i W 0x0000 008C
20 27 W%E DMA DMA 4 Jq) 1 b 0x0000 0090

5.2 SR W/ BRI 2R (EXTD

5.2.1 >

HRERH W/ AR g 11 A A W S A AT A T R, RS N T AR ST M T B K o e
BN, DL BTG N BRI SOL N 3 Al 28R, ] USRS g BR . e A A7 s R
RELA WG, 77 7 HE A A7 A O AL S5 144, TERR g K

54/ 456
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5.2.2 FERM:

EXTI £ il & 1) £ 2R T

W SCEF AR IR R

W BRI R T /2 R A N R e B
W R L PR

W SRR R A SR

W SO ETRIE . N ERITERNGANT 3 Pl AR

W )RR HAR DI FERE

5-1 S0 o /2 ) ARAE

www.nsingtech.com

AMBA APB BUS

A
Y
Pheripheral Interface

A A
32 32 R4 32 32

Y Y
Fa_llmg Rl_smg Software Interrupt Pending
Trigger Trigger Interrupt

: : Mask Mask
Seletion Seletion Event Reqister Reqister
Register Register Register 9 9
1 1 11 11 1 1
To NVIC Interrupt
] Controller
AND —>
Pulse -
Input - OR AND Generator
Line ]7 Edge detect circuit 7 ] 1 1
Event Mask
Register

5.2.3 ThEEHIR

EXTIB& 11 Wik, Er=Ailr, Zfc B AMH Bz fil 25 00 NVIC b8 (5 GEAH N 1 2k . Jiid
il R e B %5 A7 4% EXTL_ RT _CFG Ml EXTL FT _CFG i&#¢ EF T BRI B0 i R FAE SR, FoKs b
Bk 27 A7 8% EXTIL IMASK (A RIS U FF RV s R o 2440308 o e 2 A8 00 29 397 45% 1 o i o A

55/456
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W= Am— NG R, R B B 1 TEEER A AR AR IR AL S 1, RS BRI Wi R .

TR, ARG B RS L I SRR o MR T B I AR T, BB BTN B R P B A A A
(7 N2 A 7 2 A7 A A LA 50 1 UV Wil oK o R 2 B R AR B I, g A — AN AR R
ik, R APE

SAh, R ERAE W AR S, T DR A R R
W REORRIRTACE, AR T OB E 11 R R s

& E 11 KTk (EXTLIMASK):;

& [iLE AR it KR B AL (EXTI RT_CFG #1 EXTI FT_CFG);

& i BB RIS W A A ) NVIC A WmiE (A e AR AL, 18 11 2% b Wb 137 SRl AR IE
Bt L

W RERREARCE, RYET IR E 11 R R
& LE 11 XFMLI Bk, (EXTL_EMASK);

& il Bk FE LN A&l E AL (EXTI RT_CFG fl EXTI FT_CFG).
R, AR IR E 11 SRR T W AR
& R 11 &P W/FE LR AL (EXTL IMASK,EXTI EMASK);

& fCE P FA AR RAL (EXTI_SWIE).

5.2.4 EXTI £k 8% st

A 5-2 MR WHE A 10 BuH
EXTI0_CFG[2:0] Control EXTI1_CFG[2:0] Control EXTI2_CFG[2:0] Control EXTI3_CFG[2:0] Control
PA3 PA7 PAl1 PA15
AFIO_EXTI_CF PA2 EXTIQ PA6 EXTIL PA10 EXTI2 PAl4 EXTI3
G1
PAL PA5 PA9 PA13
PAO PA4 PA8 PA12
EXTI4_CFG[2:0] Control EXTI5_CFG[2:0] Control EXTI6_CFG[2:0] Control
PB3 PBS PF3
AFIO_EXTI_CF PB2 EXTI4 pB7 EXTI5 PF2 EXTI6
G2 PB6
PB1 PBS PF1
PBO PB4 PFO

fic & GPIO 28 L[4 R /24, A2 RE AFIO ek, 38 10 35 10 A b B R 7 sUZERE R 7 26405 R b
[ . A4 4 5 EXTI &R 7 R R

B EXTI line 7: PVD 1l
B EXTI line 8:LbH 25 1 R IsT/méafig =52
B EXTI line 9:TIM6 H [bf7/m i = 4:
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B EXTI line 10:UART3 P i = {4

5.3 EXTI &775L

5.3.1 EXTI &A% A%

www.nsingtech.com

&K 52 EXTI F78 %
onelepe [ ] # [ #] [ e [ &[] &[S s =] o[ =] [ = e[ 2 [ s ] o[- =[ T[T [ =[] -] -
EXTI_EM
0x00 Reserved EMASKXx
ASK
EXTI_IM
0x04 Reserved IMASKXx
ASK
EXTI_FT
0x08 Reserved FT_CFGx
_CFG
EXTI_RT
0x0c Reserved RT_CFGx
_CFG
EXTI_PE
0x10 Reserved PENDx
ND
EXTI_SW
0x14 Reserved SWIEX
IE
5.3.2 EXTI B4R 7% (EXTI_EMASK)
% Hihk: 0x00
S Ai{E: 0x00000000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved EMASKXx
™w
Hrigk B iR
[31:11] Reserved LR
[10:0] EMASKx EXTI Line x F#FBF# (x=0~10)
0: FAFHl BT ik
B X N

571456
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5.3.3 EXTI H¥iREm&FFSE (EXTI_IMASK)

A Hdik: 0x04
S Aifli: 0x00000000

www.nsingtech.com

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved IMASKXx
i, B4 iR
[31:11] Reserved R
[10:0] IMASKx EXTI Line x H ¥ f# i (x=0~10)
0: BTk BT i
1 A B
5.3.4 EXTI TRBfREESFF2 (EXTLFT_CFG)
fFe k. 0x08
S AE: 0x00000000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved FT_CFGx
A, 2R Eiiip
[31:11] Reserved O]
[10:0] FT_CFGx EXTI Line x TR fl 2R E (x=0~10)

0: EXTI Line x TRk kR CHARFIF B
1: EXTI Line x TR AERE CRAERI-R W

EREARBBERAT NSING TECHNOLOGIES INC.
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5.35 EXTI EFAHRMRECEFFS (EXTI_RT_CFG)

A k. 0x0C
S Aifli: 0x00000000

31 30 29

www.nsingtech.com

28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved RT_CFGx
TR B ik
[31:11] Reserved 1R
[10:0] RT CFGx EXTI Line x b ZBLE (x=0~10)
0: EXTI Line x FHf il 28 RE CEAEAHIT
1: EXTI Line x _F-iflkine CEARFED
5.3.6 EXTI HEREHFEH (EXTI_PEND)
fmFsihk: 0x10
FAifE: 0x00000000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved PENDx
rc_wl
Ak B Eiip7)
[31:11] Reserved e
[10:0] PENDx EXTI Line x £#2f7 (x=0~10)

0: WA K AEHRIER

1o RA T Hole iR iR

E LT eV da S v di Db uRiy Y- G EREA VA 4= Re W EA VA VNS Wil
LAVERR e, AT DA e eSO3 i v A 0 ) B A 375 R A

EREARBBERAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057

59/ 456



ay,
%) EIREA

www.nsingtech.com

5.3.7 EXTI X+ Wi Fre #7728 (EXTI_SWIE)

fmFe k. 0x14
S Aifli: 0x00000000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved SWIEXx
i, B4 Eiipay
[31:11] Reserved £RE
[10:0] SWIEx EXTI Line x B Afi 2 H Wiz (x=0~10)
B AR SWIEX B 1 (FRRVZALSHTN 00, T A loR — AR, JER5 O Ah 0
55 .
A A W A B AR
H#E: SR EXTI Line x 4 Z07E EXTI_IMASK. IMASKx 1 B4 J5 5
fih k. RIAHBL SWIEX 5 1, <& BEAHMN ) EXTI_PEND.PRX, MM A A Wrig sk
B EEER, W AR EXTI_PEND.PRX B 1, R SWIEX [Fl#iE %

6 GP1O F1 AFIO

6.1 #EiR

GPIO (General purpose input/output) Bli# % /O, AFIO (Alternate-function input/output) B & FHIj#E 1/0.
O H R Z SR 29 4 GPIO, 3440~ 3 4 (GPIOA/GPIOB/GPIOF), A 4AF4 16 A1, B A4 9 N
[, F@3t 4 4. GPIO uiy A A S AN L 51, P BT DOARE 75 R R VS BCE . B> GPIO 5] JHI#R
AT DS G B AT S NECE R AN T Rk o BR TR 51 AL, FARE) GPIO 51 K HL AL iE
ST
GPIO ¥ 1 2A DL RE:
m GPIO i 1 AT FH PR 73 5l e DL R4S K

* HINFESR

L DN A

® HINTH

60/ 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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% EIRIZR ——
e shhe
FERvHItH % b/ FRTIE(Y 12C 3652 S08)
Hefedfath R /b
HEHE S A 22 TR
o TERE TR LT TR
WS B R T
WA VO SRR
WA VO KIFIRTERGE, EAo R

& i EXTI ¥almelE, B GPIO RIECE 3] EXTIO~6, Alics% 7 HMafEYE (PAO~PA3: %5 1 4,
PA4~PA7: %5 2 #H, PA8~PA1l: % 3 4, PAI12~PA15: %% 4 %H, PBO~PB3: %5 54, PB4~PBS:
641, PFO~PF3: % 74)

WSO E TR VO E R ThRE
B SRR GPIO BUEmL], BT AR BRBUEIRES

A 1O 3w DAL AR R R, (HbZHZ M 32 A5 P51 VO I D& f4ds (R 16 fi-F7ml 8 AL 115
7). TS H 1> VO i F A IR AL .

6-1 1/O %t O IZEAREEH CRSLHF Fail-safe)

* 6 o o

Output driver
VDD
Write
o e e T [ Fs o v
register | |—| -T-
< Output IJ on
Read / Write trol
i | control r_ o off |Seur L -
Alternate function output _I I ) up Zl diode
From on-chip peripheral
Push-pull, open-drain or disabled Vss D 1/0 Pin
Input driver - Pull 7%= .
on down Zk diode
Off
On/Off

_ Read Input data
N register ‘“— Vs Vs

Alternate function input TTL Schmitt trigger

To on-chip peripheral
b Analog Input

61/456 H BB AR B 3 FRA R NSING TECHNOLOGIES INC.
Hudik: RN RS LU X R AL X R R %1095 [ IS EOR K E
1% +86-755-86309900 . +86-755-86169100
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6.2 ThEefid
6.2.1 10 A E

10 (e 4% i) F I B %5 774% GPIOx_PMODE, GPIOx POTYPE Al GPIOx PUPD (x=A,B,F) K& &, KA
M ERAERL R I & R R PR

* 6-110 EAFEERR

PMODE[L:0] POTYPE PUPDI[1:0] 1/0 L &
0 0 0 il % A% (Push-PulD
0 0 1 18 A% R (Push-Pull) + L
0 1 0 B HERE (Push-Pull) + R4
o1 0 1 1 15%BH
1 0 0 B A I (Open-Drain)
1 0 1 B E T (Open-Drain) +_Efi
1 1 0 B I (Open-Drain) + F#i
1 1 1 3]
0 0 0 SHIRe+HER (Push-Pull)
0 0 1 S TIRE+HER (Push-Pull) + L4
0 1 0 S TIRE+HER: (Push-Pull) +FHi
10 0 1 1 1R
1 0 0 M IhEE+IFIR (Open-Drain)
1 0 1 H R YBE+IFF (Open-Drain) +_E3i
1 1 0 2 HThEe+IF)E (Open-Drain) + R4
1 1 1 IRE
X 0 0 RSN
00 X 0 1 ERmA
X 1 0 ETE PN
X 1 1 3ed]
X 0 0 B
X 0 1
11
X 1 0 1584
X 1 1

74+ GPIOB_DS.DSy i v kAL B =/ Ik 338 A, GPIOB_SR.SRy 7 1] HI K iy M Bl 4 il R L &
10 7EARIBC B R Fdn N g AR N 3R T

R 6-2 10 FHEEE BN HReiE
i GPIO #i A\ GPIO % )\ AN B
Wt g o =6 ffife 2 HR4E SN Th e B
2
it 2 i B fF 5 fERE {F5E
" e sy (R Yy 0 e
ol A A Gl Alfie 2R PGS ThRE e B
62 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
ke VEYITTRG L X B AL X VR 1095 R R KB
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e AT, it 0
TG, 07
it B4 29707 GPIO
TR 56t ;ﬁO,Tmeoﬁ ke GPIO #ith 0, *1°1f
il ’ BE 1) GP|O _"%J_BE
ATRE,
AT, R 0 R
o | R0 GPIO . HL
HEfA A e A A fiE GPIO #iith 0, "17Mf
il ’ Hj ) il GPIO iﬁjﬂj 1
KRS (10 RE) T T BN 0 T
ik MR A AR it D ok A % T

6.2.1.1 FIAHER
4 YO iy 1T B gty NS
m gz rh s Ak I
m it R Ak R A N O
m FRAUR R AR R S %R, HGRT GPIOx_PUPD #7445 L &
m HEUE VO BI_E ISR /AR AHB BP9l SRR 215\ B 75 77 2%
w2 A AR I ST 914521 O RS
B 6-2 I \FEEZ/ B/ TR CRSCHF Fail-safe)

Output driver

Write - - Voo Voo
Bit set/clear register -T-
Output data

. _ register On
< > Off
Read / Write 7] Puup" ZX diode
[ ] vopin
Input driver on’] dF;L‘JAIIInZS diode
Off
On
_ Read Input data ‘ .
- register Vss  Vss
TTL Schmitt trigger
6.2.1.2 Hy AR
2 /O by FUBC B A% H B
Wit AR R S N S
63 /456 HREARBAAERAT NSING TECHNOLOGIES INC.
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% EIREK nsingchcon
B RPN AR S HOERE, BURT GPIOx_PUPD 274743 AL &
_ IR AU I R S
& PRI 12C 3CFF): AR A AR A L0007 eE N-MOS, 51 g AR HF
iy B A A7 A L 1At OV E T i BERAS (P-MOS BRI )
& HEEEEG HHBEREAF AR L0 BUE N-MOS, 5] B K T
fin O 25 A7 4% L D 0E P-MOS, 51 B H e T
B HIE VO B IEER RS AHB I B R BN 25 A7 A
W PR A A AR I UG R AT A3 3 VO IRAS
W R R A A T A8 B R R RS NI
B 6-3 HH R CRLFF Fail-safe)

Output driver
VDD

Write | > P-MOS Voo _\/BD

) register control

) Read / Write _I r_ N-MOS . Puup" ZX diode

Push-pull or open-drain Vl D 1/0 Pin
Input driver On_ dpol‘JAl/lnzg diode
on Off
< Read Input data ‘ .
register Vss V.
TTL Schmitt trigger
6.2.1.3 EHITIREEK
4 /O I 1 B 9 B I D) e 2
Wit R A A O
B BN R S ERE, BT GPIOx_PUPD %17 &3 HIHC E
B RTINS U B, e g2 as i AMBE
B N ESNHE SIS S b A
W ERA AHB BPBHE ], HILTE VO B E B R AR B\ i 25 A7
W OB A A AR R AT A3 3 1O IRAS
WA RO B A AR R U R A B R — RS NI
64/ 456 HREARR#HRAF NSING TECHNOLOGIES INC.
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Bl 6-4 ZFThREER CRSZHF Fail-safe)

Output driver

VDD
Write
Bit set/clear register P-MOS
Outpyt data > Voo Voo
register |—| T-
< Output o
Read / Write control IJ n
L [ N-MOS oMApu
From on-chip peripheral i : up Zl diode

Alternate function output
Push-pull or open-drain | Vss 1/0 Pin

Input driver - Pull A .
on downZk diode
Off
On ‘
 Read Input data 1
h register Ves Vs

TTL Schmitt trigger

Alternate function input

To on-chip peripheral

6.2.1.4 B TR

24 VO Iy W C B VR REAR 2N

W ERR N R A A R

W N\ R A AR I B UE 0

B AR RAE

W EEHRH AR AR L, S ERRE Y0 OSSN VO Bl R ERE AR
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Bl 6-5 RFAITRARALTIRERER. (RSCHF Fail-safe)

Output driver

Write
Bit set/clear register Output data T
register T
Read / Write
- /\ diode
From on-chip peripheral
1/0 Pin

Input driver ZX diode

Off ‘

_ Read Input data 0
- register

TTL Schmitt trigger

Analog

<
+—

To on-chip peripheral

6.2.2 EMJERE
SAHEANIEALE, SHIRERIFE, VO i H AR & BT e =X
(GPIOx_PMODE.PMODEx[1:0]=2"b11). B4 LL K JIAMIAMNAIE S
B NRST AT GPIO Tifé:
€ NRST LEHifiA
m G005, IR ARG T ER AR E > SWD #1110 BlHE -
€ PAI14: SWCLK B FHi N Fhifs{
€ PA13: SWDIO & T\ _Fhifst
m  PF2/BOOTO:
& B)rashid R, PF2 £E BOOTO Thfig, Bk TR AR, & A vliaie se s, FEI@ A GPIO,
EC B RS, Th e AR =X
6.2.3 B Az i B AL IFRR

XL B G R A4S (GPIOx_PBSC) AR aF /748 (GPIOx _PBC) AR A7 5> 1 K SN
X A A7 (GPIOx_POD) [/NBIALERME, FTLA— D EZ AL 5 U RIS AR B ) B AL BGE RS, W51
ARG AN S 2o SR AN T AR I B, 7E 5K AHB 5 #4E B 56 o

6.2.4 AhE A W/ ni R 28

T S A AR T RE 3, T BAAE EXTI AL g & -
W A2 e A
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B A DA E AT STOP #Eatmefig, S7HF el N i el e
B EA VO v A LUK 5-2 5 S| 7 MM T/ FER L L, A A A AFIO_EXTI CFGx it &

6.2.5 EHThEE

M VO iy 4 AC BN SR DhRe AR U, 58 F 06 2000 v 1 A2 iE B FF A7 % (GPIOx_AFL/ GPIOx AFH,
GPIOx PMODE, GPIOx POTYPE Al GPIOx PUPD), & % N\ Bkt i A5 &

R 6-3 SMEFRTEA 10 BYR

EXTI £ 0 ZE8:5]: PAO. PAl. PA2. PA3
EXTI £ 1 ZE85]: PA4. PAS. PA6. PA7

EXTI £5 2 ¥E3:5). PAS. PA9. PA10. PAIl
EXTI £k 3 % #:3: PA12. PAI13. PAl4. PA1S
EXTI £ 4 ¥%EH:5). PBO. PBI. PB2. PB3
EXTI 2k 5 83 PB4. PB5. PB6. PB7. PBS
EXTI %k 6 iEH:3: PFO. PF1. PF2. PF3

6.2.5.1 WA EHHLS V0 EFThRE

PR F B AT 2 T R AN ThRE REYE, AT DA — A5 R ThRE FRT s B A 5 B . A 10
HZiE 16 MTEHKIIEE (AFO~ AF15). EAL)5, BR PA13 #il PA14 4, AFSELy BRNi&#E4 AF15. LA
I BTG BN A7 A (GPIOX_AFL/AFH) SKEEHTMLGT 10 &2 H Ihfk.

X, IR B BIE TR R G 51 I _E S T4 i) 10 MU ThRE, 35 M BIASEI A S, 0 e
ANNEM L —, S R BIERST S E, R BRI,

6.2.5.1.1 SWD EFThfe 110 EmEf
# 6-4 SWD EHThfE V0 EWs

S H IR 1/0 GRS
SWDIO PA13 AF0
SWCLK PAl4 AF0

6.2.5.1.2 TIMx E FIhfe 170 EBEf
6.2.5.1.2.1 TIM1 E HThfE /O E B4t
£ 6-5TIM1 EFHIhEE /0 ELS

2 MThRE 10 R
TIM1 ETR PA12 AF3
TIM1 BKIN1 PA2 AF2
TIM1 BKIN2 PA6 AF3
TIM1 BKIN3 PA11 AF1
TIM1 BKIN4 PA12 AF1
PA15 AF1
TIM1_CH1 PA4 AF3
PA8 AF3
671456 H R ARBRAHEFRAT NSING TECHNOLOGIES INC.
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PB3 AF1
PB4 AF1
PB5 AF1
PB6 AF1
PB7 AF1
PB3 AF1
PF2 AF1
PA3 AF3
PA9 AF3
PAIS AF7
PB3 AF7
PB4 AF7
TIM1_CH2
PB5 AF7
PB6 AF7
PB7 AF7
PB8 AF7
PF2 AF7
PAS AF3
PAI0 AF3
PAIS AF9
PB3 AF9
PB4 AF9
TIM1_CH3
PB5 AF9
PB6 AF9
PB7 AF9
PBS AF9
PF2 AF9
PAll AF3
PAIS AF11
PB3 AF11
PB4 AF11
TIM1_CH4 PBS AF11
PB6 AF11
PB7 AF11
PBS AF11
PF2 AF11
TIMI1_CH5 PAO AF3
TIM1_CH6 PAI AF3
TIM1_CH7 PA2 AF3
PA7 AF3
PA1S AF5
TIM1_CHIN
PB3 AF5
PB4 AF5

68 /456
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PB5 AF5

PB6 AF5

PB7 AF5

PB8 AF5

PF2 AF5

PAS AF1

PA15 AF8

PBO AF1

PB3 AF8

PB4 AF8

TIM1_CH2N

PB5 AF8

PB6 AF8

PB7 AF8

PB8 AF8

PF2 AF8
PA15 AF10

PBI1 AF1
PB3 AF10
PB4 AF10
TIM1_CH3N PB5 AF10
PB6 AF10
PB7 AF10
PB8 AF10
PF2 AF10
PA15 AF12
PB3 AF12
PB4 AF12
PB5 AF12
TIM1_CH4N
PB6 AF12
PB7 AF12
PB8 AF12
PF2 AF12
6.2.5.1.2.2 TIM3 S AT VO EB4
# 6-6 TIM3 K i ZhRe /0 EBUst
SHhRe 10 EXUS )

PB3 AF2

TIM3 ETR PFO AF11
PA1 AF10

PAO AF11

PA4 AF11

TIM3_CH1

PA6 AF11

PA14 AF11

69 /456 H RBAR R 45 PR NSING TECHNOLOGIES INC.
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S HTDIRE 10 i)
PB4 AF2
PFO AF0
PAL AF11
PA7 AF11
TIM3_CH2 PAI3 AF11
PB5 AF2
PF1 AF0
PA2 AF11
PB6 AF2
TIM3_CH3 PBI AF10
PB0 AF11
PF3 AF0
PB7 AF2
PBS AF2
TIM3_CH4
PB2 AF10
PBI AF11

6.2.5.1.2.3 TIM4 £ FTh&E /0 E B4t

& 6-7 TIM4 E R TIRE /O EHEISH
= hRE 10 R3]
PF1 AF12
TIM4 ETR
PF3 AF12
PA15 AF6
TIM4 CHI1 PAO AF12
PA14 AF12
PAL AF12
TIM4 CH2 PA13 AF12
PB3 AF6
TIM4 CH3 PA2 AF12

6.2.5.1.3 UARTx & FHIhEE /0 E st
6.2.5.1.3.1 UART1 B A Zh#E /O Epust
% 6-8 UART1 ¥ FThAE 1/0 BEpLH

2 MThRE 10 R
PA1 AF1
PA2 AF1
PA9 AF4
UARTI1 TX
PA14 AF4
PB6 AF4
PFO AF2
UART1 RX PAO AF1
70/ 456 EREARBMHRAF NSING TECHNOLOGIES INC.
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S HTDIRE 10 i)
PA3 AF1
PAI0 AF4
PAI3 AF4
PAI5 AF4
PB7 AF4
PF1 AF2
PA4 AF1
UART1_DE PAS AF4
PF3 AF2

6.2.5.1.3.2 UART2 E HThRE VO E B
% 6-9 UART2 B i ThRE VO BEpe st

S HDIRE 10 W

PA14 AF1
PAIl AF4

UART2_TX PA2 AF4
PA9 AF10
PFO0 AF3
PAI3 AF1
PAI5 AF3
PAO AF4

UART2 RX
PA3 AF4
PA10 AF10
PF1 AF3
PA4 AF4

UART2 DE PAS AF10
PF3 AF3

6.2.5.1.3.3 UART3 B A ZhfE /O E st
# 6-10 UART3 EH IR /0O Epat

2 MThRE 10 R
PA1 AF6
PA2 AF6
PA4 AF6
PA6 AF6
UART3 TX
PA14 AF6
PB3 AF4
PB5 AF4
PFO AF4
PAO AF6
UART3 RX PA3 AF6
PA7 AF6
71/ 456 HREHEARBRBARAT NSING TECHNOLOGIES INC.
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2HRe 10 ERUS)
PA13 AF6
PB7 AF3
PB4 AF4
PF1 AF4
UART3 DE PF3 AF4
6.2.5.1.4 12Cx E FTIRE /O EBT
6.2.5.1.4.1 12C1 EFThRE /O EBLS
£ 6-11 12C1 TR VO EWSf
55 ThiE 10 7S i)
PA9 AF6
PA4 AF7
12C1_SCL PB6 AF6
PB3 AF6
PF1 AF1
PA10 AF6
PAS AF7
12C1 SDA PAI3 AF7
PB7 AF6
PFO AF1
PAl AF7
PA14 AF7
12C1_SMBA
PB2 AF6
PB5 AF6
6.2.5.1.4.2 12C2 EHThEE /O EBLS
£ 6-12 12C2 FATIRE VO EBst
S H DR 10 L
PA6 AF7
12C2 SCL PA9 AF7
PAI11 AF7
PA7 AF7
12C2_SDA PA10 AF7
PAI12 AF7
12C2_SMBA PB2 AF7

721456
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6.2.5.1.5 SPIx £ FIhRE /0 ERrAF

6.2.5.1.5.1 SPI1 & FHIhEe 1/0 E L5
= 6-13 SPI1 &= it

= H DR 10 WL
PAl AF0
SPII_NSS PA4 AF0
PAIS AFO
PAO AFO
PAS AFO
SPII_SCK
PAI3 AF5
PB3 AFO0
PA3 AF0
PA6 AF0
PAI AF5
SPI1_MISO
PA4 AF5
PA14 AF5
PB4 AF0
PA2 AFO0
PA7 AFO0
SPI1_MOSI PAS AF5
PBI AFO0
PBS AFO0

6.2.5.1.5.2 SPI2 B FHIhEe 1/0 E W4T
F 6-14 SPI2 &I E MG

= HIhRs 10 L
PAS AF0
SPI2_NSS
PA7 AF5
PA9 AF0
SPI2_SCK
PBO AF0
PA10 AF0
SPI2_MISO
PA12 AF0
PAIlL AF0
SPI2_MOSI
PBI AF5

6.2.5.1.6 COMPx £ FH Ik /O E gt
# 6-15 COMPx HFThRE 1/0 Bt

S H DR 10 EX )
PAO AF8
COMP _OUT PA6 AF8
PA11 AF8
73/ 456 B REARB A EFRAR NSING TECHNOLOGIES INC.
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SHIhRE 10 G
PA12 AF8

6.2.5.1.7 EVENT_OUT B FThfE /0 Ems4t
% 6-16 EVENTOUT £ H Ikt /0 E gt

S HIThRE 10 ES )
PAl AF9
PA6 AF9
EVENT_OUT
PA12 AF9
PB4 AF3

6.2.5.1.8 MCO B FHThRE /0 Epsf
6.2.5.1.8.1 MCO £ FIhfE /O Eps
£ 6-17 RCC £ fThee /O Est

S HIhRE 10 GRS
PAS AF5
MCO
PA9 AF5

6.2.5.1.9 ADC M fil & 52 F ThEe 2 B gt
ADC U e (11 758 ik & 05 S #F PAO~PA7. PBO~PB2,

6.2.6 #MEH 10 BEL B
#£ 6-18 ADC
ADC GPIO fic &
ADC AU
£ 6-19 TIM1/3/4
TIM1 5| it GPIO i B A5 0
WAHIREIE x e 2
TIM1_CHx
- Hr L BOEIE x e
TIM1_CHxN ANy IR TE x HEHREH
TIM1_BKIN FIZERIN HEHEH
TIM1_ETR AT il 2 e N e 2 H
% 6-20 UART
UART 75| L= GPIO FL &
4 TR e 52 H
UARTx_TX
- XL AR NS+
G TR e 2 H
UARTx_RX
- AT (A KA, AIENEM VO
ST AR HEA5 52
UARTx_DE
- X TAE HEAR A+ L4
741 456 H R AR B 437 FR AR NSING TECHNOLOGIES INC.
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£ 6-21 12C
12C 5| J4 FLE GPIO it &
12Cx_SCL 12C Fif gk FwEH
12Cx_SDA 12C %4 THREH
£ 6-22 SPI
SPI 5 i fic & GPIO fit &
SPIx_SCK FAE HES S
MAE et H
£V ER T EVEY S et H
A TR A et H
SPIx MOSI
- AR X R A £/ A il =2
L X ) A 2 AR FH, WENEM VO
A A 3y AR et 2 H
A TR AR Hete = H
SPIx_MISO
- AR X R e £/ A FH, WENEM V0
L X ) A 2 AR et = H
TR =/ AL 3K = H
SPIx NSS
- AR KM, wIfENEM V0
£ 6-23 COMP
COMPx 5| Ji [IEh=s GPIO [t B
COMPx_OUT COMP #ith HEHREH
COMPx_INM COMP fifitgi N R
COMPx_INP COMP 1E#8i N\ R
£ 6-24 FHhh
5| Jl S HIIEE GPIO fit &
MCO i e 2 H
EXTI #i A2k AR H BTN TN+ L/ T
6.2.7 GPIO BisENLH]

BEALHI T RSS 10 BLE DA b A ek I 7E — o A BT T8E (LOCKD 87, 75 F—k&E

FrZ W/, ASREF S o D ECE, 27 1 L B B10€ 777748 GPIOx_PLOCK.

B HG7EX GPIOx PLOCK.PLOCKK #%H8 IEHi 741 wl->w0->wl->r0 (IbAb 10 20D #HfE2 )G, 4
SR ZJa RAEEHTRAEAA LN 0.

B HA7E GPIOx PLOCK.PLOCKK =0 /& A4 & B ik 4 g

1T GPIOx_PLOCK. PLOCK][15:0]f& 4.

B GPIOx PLOCK.PLOCK HRAEMIE 0 & GPIOx PLOCK.PLOCK[15:0] R i 5 N KM T, K4
wl>w0->wl->r0 A H M FHIE AR REF, GPIOx PLOCK.PLOCK[15:0]4%4 20 A A 2% s

m 3 GPIOx PLOCK.PLOCKK = 0, GPIOx PMODE / GPIOx POTYPE / GPIOx PUPD / GPIOx_AFL /
GPIOx_AFH MIAL#BREIE L, A% GPIOx PLOCK.PLOCK][15:01/C & 1520 .

75/ 456 H R AR B 437 FRA R NSING TECHNOLOGIES INC.
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.15§ =11, A

0..

y (y
ERRAE .

lo %R GPIOx PLOCK.PLOCK:

~

B

% 1-25 GPIO F1E8 R %

[15:0] E‘J%ﬁ%

14 o

0, "PMES.
%_::

BN IR R A R, AT FEAT wl->w0->w1->10 A e AU

6.3 GPIO &775L
WAL 32 1 1) 7 IR A X

6.3.1 GPIO HHFHBEK

GPIO FH:Hhhik: 0x40023000

bk

jiza

&, AAf2i: PLOCKy

sz GP1Ox_PLOCK.PLOCK]

EREAK

4

’l
B GPIOx PLOCK.PLOCKK= 1,GPIOx PMODE/GPIOx POTYPE/GPIOx PUPD/GPIOx AFL/GPIOx_AFH

F [REARKE

F]

(=)

{53 +86-755-86169100

HALX FE IR 109 ¢

=3

=]

PRI R L X

EREARBBERAT NSING TECHNOLOGIES INC.
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LX) Y| X[ X[ X
0x21C | GPIOF_PLOCK Reserved o Reserved 8 8 8 8
- R R [ |
o o o o o
0x20 | GPIOA_AFL AFSEL7 AFSEL6 AFSEL5 AFSEL4 AFSEL3 AFSEL2 AFSEL1 AFSELO
0x120 | GPIOB_AFL AFSEL7 AFSEL6 AFSEL5 AFSEL4 AFSEL3 AFSEL2 AFSEL1 AFSELO
0x220 | GPIOF_AFL Reserved AFSEL3 AFSEL2 AFSEL1 AFSELO
0x24 | GPIOA_AFH AFSEL15 AFSEL14 AFSEL13 AFSEL12 AFSEL11 AFSEL10 AFSEL9 AFSELS
0x124 | GPIOA_AFH Reserved AFSEL8
— — i i i i o0 [o0] ~ ©o n < ™ o - o
0x28 | GPIOA_PBC Reserved Rl 8l 8| B B B B Bl Bl 81 8| 8| 8| 8| 8| 8
o [a o o [a a A% a a A% A% a a A% a o
0x128 GPIOB_PBC Reserved Reserved 8 8 8 8 8 8 8 8 8
o o o o o o o o o
0x228 | GPIOF_PBC Reserved Reserved 2 2 8 8
o o o o
o] < mReserve w| | m
0x012C GPIOB_DSR Reserved ol | o % % % Reserved
w|l vl n d al al a
D,
6.3.2 GPIO ¥t 1A &F 7% (GPIOx_PMODE)
Ak 0x0000 (x=A); 0x0100 (x=B); 0x0200 (x=F);
2 AI{H: OxCBFF FFFF (x=A); 0x3 FFFF (x=B); 0xFF (x=F);

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PMODEI5[1:0] PMODE14[1:0] PMODEI3[1:0] PMODE12[1:0] PMODEI11[1:0] PMODE10[1:0] PMODE9[1:0] PMODES$][1:0]
™w ™w ™w ™w ™w ™w ™w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PMODE7[1:0] PMODE®6[1:0] PMODES5[1:0] PMODEA4[1:0] PMODE3[1:0] PMODEZ2[1:0] PMODEI[1:0] PMODEQ[1:0]
™w ™w ™w ™w ™w ™w ™w ™w

Az, AR iR

31:30 PMODEy [1:0] #5111 GPIOx (x = A,B,F) 3|l PINy Hfat:
29:28 00: A

27:26 01: I8 H % AR

25:24 10: & HThEei=t

23:22 11: B Res X

21:20 M x=A K, y=0..15;

19:18 x=BH, y=0..8;

17:16 x=FH, y=0..3;

15:14 HROIIRET, RETL 9 s
13:12

11:10

9:8

7:6

5:4

3:2
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(Ve €y R

1:0

6.3.3 GPIO ¥y D i KA %74 (GPIOx_POTYPE)

fmFsibl: 0x0004 (x=A); 0x0104 (x=B); 0x0204 (x=F);
EAE: 0x0000 0000 (x=A,B,F)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POTI15 POT14 POTI13 POTI12 POTI1 POTI0 POT9 POT8 POT7 POT6 POTS POT4 POT3 POT2 POT1 POTO
™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™w ™w ™w ™w
i, B4 iR
31:16 Reserved RER, WIREEAE .
15:0 POTy 51 GPIOx (x=A,B,C,D) 5| il PINy [y 2 AL .
0: e (RAERRE)
1: S IFRAR (N 12C B AHE< 10 Al LA )
JEr x=A W, y=14,56,791011,121314;
x=B, y=2,56738;
x=F Hj—; y= 0,1;'
N, N
6.3.4 GPIO %3O0 _ - Fh & 7% (GPIOx_PUPD)
fmFeHdk: 0x000C (x=A); 0x010C (x=B); 0x020C (x=F);
EAE: 0x2400 0000 (x=A); 0x0000 0000 (x=B,F)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PUPDI15[1:0] PUPD14[1:0] PUPD13[1:0] PUPD12[1:0] PUPDI1[1:0] PUPD10[1:0] PUPDY[1:0] PUPDS[1:0]
™w ™w ™w ™w ™w ™w ™w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PUPD7[1:0] PUPDG6[1:0] PUPD5[1:0] PUPDA4[1:0] PUPD3[1:0] PUPD2[1:0] PUPDI[1:0] PUPDO[1:0]
™w ™w ™w ™w ™w ™w ™w ™w
g, 2R #iR
31:30 PUPDy[1:0] 1 GPIOx (x=A,B,C,D) 5|}l PINy I s FHiARt:
78/ 456 B RERRHHERAT NSING TECHNOLOGIES INC.
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R BFR iR

29:28 00: G b/

27:26 01: LHi

25:24 10: T

23:22 11: fRE

21:20 M x=A K, y=0..15;
19:18 x=B/MH, y=0.8;
17:16 x=F#, y=0..3;
15:14 HRPOHRE, IRE R
13:12

11:10

9:8

7:6

5:4

3:2

1:0

6.3.5 GPIO ¥ DI A BE T 7% (GPIOx_PID)

fmFe bt 0x0010 (x=A); 0x0110 (x=B); 0x0210 (x=F);
HAE: 0x0000 0000 (x=A,B,F)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PIDI5 | PIDI4 | PIDI3 | PIDI2 | PIDIl | PIDIO PID9 PID8 PID7 PID6 PID5 PID4 PID3 PID2 PID1 PIDO
T T T T T T T T T T T T T T T T
Bk B iR
31:16 Reserved fREE, LIARFFEAME.
15:0 PIDy 5 1 GPIOx (x = A,B,C,D) 5|/l PINy % A\ Z4f

XA B, B AE XN VO PR o

JE: x=A K, y=10..15;
x=B#, y=0..8;
x=F#, y=0..3;

IR B 107 29 K i

6.3.6 GPIO ¥t D% t BB &5 /7% (GPIOx_POD)

fRFEHhE: 0x0014 (x=A); 0x0114 (x=B); 0x0214 (x=F);
SFAE: 0x0000 0000 (x=A,B,F)

791456
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29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PODI15 POD14 PODI13 PODI12 PODI11 PODI10 POD9 PODS8 POD7 POD6 PODS5 POD4 POD3 POD2 PODI1 PODO
AL, B Eiiipra)
31:16 Reserved R, BIOURFFEAIE .
15:0 PODy 3% 1 GPIOx (x=A,B,F) 5|l PINy [y ! $icdf
XA ] AR S N, AT AR B POD 3R AT ST B BT R
M x=AHW y=0..15;
x=B#, y=0.38;
x=F#, y=0..3;
6.3.7 GPIO ¥t DALk BB KR A 74 (GPIOx_PBSC)
A HdE: 0x0018 (x=A); 0x0118 (x=B); 0x0218 (x=F);
HAME: 0x0000 0000 (x=A,B,F)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PBCI15 PBC14 PBCI13 PBCI2 PBCI1 PBCI10 PBC9 PBCS8 PBC7 PBC6 PBC5 PBC4 PBC3 PBC2 PBCI1 PBCO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBSI15 PBS14 PBS13 PBSI12 PBSI1 PBS10 PBS9 PBS8 PBS7 PBS6 PBS5 PBS4 PBS3 PBS2 PBSI1 PBSO

A, B Eiiip
31:16 PBCy BRSO GPIOx (x=AB,F) MLy
XL HEEE N
0: XFAHR [ PODy I A7 A §2 i
1: ¥EBRXT R PODy £k 0
T WERFENE T PBSy Ml PBCy HIX Rifz, PBSy hig/EH .
ffL: x=A4 Hj; y= 0...]5;
x=B#, y=0..8;
x=F#, y=0..3;
HR AT KRB, (REL g H
15:0 PBSy B3I GPIOx (x=AB,F) MLy
XL AR N
80/ 456 HREARBAAERAT NSING TECHNOLOGIES INC.
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R 2 iR

0: XTAHRLfY PODy A A7 A

1: WEXTR PODy 4 1

M x=A K, y=0..15;
x=BH, y=0..8;
x=F, y=0..3;

6.3.8 GPIO ¥ H B EHFF% (GPIOx_PLOCK)

g Hitk: 0x001C (x=A); 0x011C (x=B); 0x021C (x=F);
EAE: 0x0000 0000 (x =A,B,F)

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

PLOCKI15|PLOCK14|PLOCK13[PLOCK12[PLOCKI11 |PLOCK10| PLOCK9 | PLOCKS8 | PLOCK7 | PLOCK6 | PLOCKS5 | PLOCK4 | PLOCK3 | PLOCK2 | PLOCKI1 | PLOCKO

™ ™ ™ ™ ™ ™ ™ ™ ™ ™w ™w ™ ™ ™ ™ ™w
Drigk 2 iR
31:17 Reserved PREE, DI EE R AAE .
16 PLOCKK Bt

ZALATBER B, R Al B S NP AE .
0: 3ity 171 P B A 7 A T
1. s UG B BB AL BOME, N IRR S EALAT GPIOX_PLOCK % 47 4 Bl AT o
LGN IF
H51>50>51->#0-> LD
WeJE—ANE 1 AT, ERT DR SR BB O
I ERRIEHIRGASFHIRT, A EECA PLOCK[15:0] 17 . 1RIFHif G /75
T F 1 £ ERAGAS GED% 6 o
15:0 PLOCKy 51 GPIOx (x=A,B,F) 5|l PINy fHC B 8t 2 AL
X e AT AT S {H H BB PLOCKK Al 0 B 5N,
0: AEUEROMELE
1 g A E
M x=AHf, y=0..15;
x=BH, y=0..8;
x=F#f, y=0..3;
HROIARE, (R H i
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fmFs bl 0x0020 (x=A); 0x0120 (x=B); 0x0220 (x=F);
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S {iff: OXFFFF FFFF (x=A,B) , 0x FFFF (x=F)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
AFSEL7[3:0] AFSEL6[3:0] AFSEL5[3:0] AFSELA4[3:0]
™ ™ ™ ™
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AFSEL3[3:0] AFSEL2[3:0] AFSEL1[3:0] AFSELO0[3:0]
™ ™ ™ ™w
Bk 2R iR
31:28 AFSELy[3:0] Ut 1 GPIOx (x=A,B,C,D) 5|}l PINy (y=0...7) FIKEFHIhREMENL
27:24 0000: AF0
23:20 0001: AF1
19:16 0010: AF2
15:12 0011: AF3
11:8 0100: AF4
7:4 0101: AF5
3:0 0110: AF6
0111: AF7
1000: AF8
1001: AF9
1010: AF10
1011: AFI11
1100: AF12
1101: AFI3
1110: AF14
1111: AF15
S x=AH0, y=0..7;
x=B#, y=0..7;
x=F#, y=0..3;
FRIT AR, REA AR

6.3.10 GPIO HF TRt R E F 748 (GPIOx_AFH)

fFHik: 0x0024 (x=A); 0x0124 (x=B);

HAME: O0XxFOOF FFFF (x=A) , 0xF (x=B)

31

30 29

28 27

26 25

24

23

22 21

20 19 18 17 16
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AFSEL15[3:0] AFSEL14[3:0] AFSEL13[3:0] AFSEL12[3:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AFSEL11[3:0] AFSEL10[3:0] AFSEL9[3:0] AFSELS8[3:0]
ALk R FR Eiiip)
31:28 AFSELy[3:0] i H GPIOx (x=A,B) 5|l PINy (y=38...15) WEHIReR B
27:24 0000: AFO
23:20 0001: AF1
19:16 0010: AF2
15:12 0011: AF3
11:8 0100: AF4
7:4 0101: AF5
3:0 0110: AF6
0111: AF7
1000: AF8
1001: AF9
1010: AF10
1011: AF11
1100: AFI12
1101: AF13
1110: AF14
1111: AF15
JE: x=A 0, y=8..15;
x=B W} y= 8:
6.3.11 GPIO ¥ O ALiERR &2 (GPIOXx_PBC)
fmAzHhl: 0x0028 (x=A); 0x0128 (x=B); 0x0228 (x=F);
EAE: 0x0000 0000 (x =A,B,F)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBCI15 PBC14 PBCI13 PBCI12 PBCI1 PBCI10 PBC9 PBC8 PBC7 PBC6 PBC5 PBC4 PBC3 PBC2 PBClI PBCO
83 /456 H RHEARBAEFRA R NSING TECHNOLOGIES INC.
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R 2 E1:57)

31:16 Reserved RE, DAREEEAAE

15:0 PBCy 7ERREG T GPIOX IfL y (y=0...15)
X LEEE A

0: SHAHRIfY) PODy £ A7 A= i

1: #EEEXT R PODy £k 0

M x=AH#, y=0..15;
x=B#, y=0.38;
x=F#, y=0.3;

6.3.12 GPIO WFhae IR B &% (GPIOB_DS)

A Hdl: 0x12C
SAE: 0x0000 0738

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved SR5 SR4 SR3 Reserved DS5 DS4 DS3 Reserved
™ ™ ™ ™ ™ ™
TR &R R
31:11 Reserved REE, LIRFFEAE.
10:8 SRy i 11 GPIOB 5 il PINy (y=3...5) B4R EA
1. 1SsENE
E: y=34,5;
7:6 R VAR FERAAE -
5:3 DSy %0 GPIOB 31 PINy (y=3...5) HIBKEIHE J1HC B AL
0: FIKENAES) (16mA(5V)/SmA(3.3V)/4mA(2.0V))
1: RIEBIFE S (8mA(5V)/4mA(3.3V)/2mA(2.0V)
E: y=34,5;
V. HAh GPIO, VDD=5/3.3/2V %f M HIERENRE 1 12/6/3mA
2:0 Reserved e, DAREREALE

6.4 AFIO F75

6.4.1 AFIO HFERA%

AFIO J:Hhilik: 0x40023000
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K 6-25AFIO F78 8%
H — o (=] oo} ~ [{e] Yol < [s¢] N — o [=2] [ce] ~ e n < ™ o~ — o o 0 ~ © 1oy o) o~ — o
R R LEEEEEEEEEEEEEEEEEEEECEECEEEEE
] (]
8| 8 EXTI_ETR 5 o
0x0300 AFIO_CFG Reserved o Reserved Reserved I8 5
ol o R '>_< o
22 %) w 9
AFIO_EXTI_CF 2 2 2
0x0308 Reserved EXTI3_CFG| G|EXTI2_CFG| §[EXTI1_CFG| §|EXTIO_CFG
Gl 2 @ @
AFIO_EXTI_CF 2 2
0x030c Reserved EXTI6_CFG| & [EXTI5_CFG| @ [EXTI4_CFG
G2 @ @
AFIO_DIGEFT_
0x0310 Reserved PAyDIGEFTEN
CFG1
AFIO_DIGEFT_
0x0314 Reserved PBYDIGEFTEN
CFG2
AFIO_DIGEFT_
0x0318 Reserved PFyDIGEFTEN
CFG3
6.4.2 AFIO BC B & /735 (AFIO_CFG)
A HhE: 0x0300
ZALE: 0x0000 3800
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved SPI2_NSS|SPI1_NSS Reserved
™w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved EXTI_ETRR[2:0] Reserved EX]];III\:]LIT IOFILTCFG[2:0]
™ ™ ™
ALk 2R iR
31:24 Reserved fREE, LIARFFEAME.
23 SPI2_ NSS SPI2 f#] NSS B e FA7 (NSS BB A AFIO AR
0: NSS Z5 NIy A
1: NSS 2 /R B Ay B
VE: SPI2 (EX9MAPLET, M7 2 E 7 0.
22 SPI1_NSS SPI1 ) NSS #alik#Ar (NSS FLE A AFIO HEFA )
0: NSS Z5 NIy s A&
1: N3SS TR A E HF
VE: SPI1 (EX9MPLET, M7 20 E 7 0.
21:14 Reserved fREE, LIARFFEAAE.
13:11 EXTI_ETRR 395 45 H U R0 DN 2 e 710 ik . Bt S5F
000b: &+ EXTIO B FE e b5 fuh
001b: JEHE EXTII UM FE e b fuh

85/ 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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(Ve HZR R

110b: 1% EXTI6 M) %5 He A b fuk

10:4 Reserved fREE, LIARFFELE.
3 EXTIFLITEN EXTI Ahlrekid e flife

0: AMfilige

1. flige

T JERAEREIT I s [AENENE 2 1~ LSI CLK
2:0 IOFILTCFG 1O JEPE % il

000b: 5% IR 2%
001b: 10 JEIEFEA 1 4~ HCLK I8 E H#1
010b: 1O JEPLAFIE A 2 4~ HCLK B4

111b: 1O JEHEEFIEIA 7 A~ HCLK 44 3H

6.4.3 AFIO #MBH WE B #7438 1 (AFIO_EXTI_CFG1)

fmFsHidl: 0x0308
SAE: 0x0000 7777

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EXTI3_CFG([3:0] EXTI2_CFG[3:0] EXTII_CFG[3:0] EXTIO_CFG[3:0]
™w ™w ™w ™w

ALk 2R iR
31:16 Reserved PR, IR RFEAE .
15:12 EXTI3_CFG EXTI3 Bl &

KSR AT RS, FH TR e EXTI3 A W i N U
0000b: PA12 5|

0001b: PA13 3| i

0010b: PA14 5|

0011b: PA15 3|

HAh: fRE

11:8 EXTI2_CFG EXTI2 it &

KR AT RS, FH TR RE EXTI2 A W i N U
0000b: PAS 3 i

0001b: PA9 5| i

0010b: PA10 5

0011b: PA11 5Bl

86 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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(e

vy

R

Hofth: LREH

7:4

EXTII_CFG

EXTI1 B E

KSR AT RS, FH TR RE EXTIL A6 i fr i A U5
0000b: PA4 i

0001b: PA5 5| i

0010b: PAG 5 i

0011b: PA7 5|4

HoAth: 1781

3:0

EXTIO CFG

EXTIO it &

KR AT RS, FHTIERE EXTIO Ao W iy AN U
0000b: PAO 5|

0001b: PA1 5|

0010b: PA2 5l fiil

0011b: PA3 5|

Fofh: fRA

6.4.4 AFIO #MBH MR B %748 2 (AFIO_EXTI_CFG2)

A Hdl: 0x030C

ALY

31

0x0000 0777

30

29

28 27

26 25

24 23 22 21 20 19 18 17 16

Reserved

10 9

8 7 6 5 4 3 2 1 0

Reserved

EXTI6_CFG[3:0]

EXTI5_CFG[3:0] EXTI4_CFG[3:0]

™w

™w ™

bk

Z2y i)

ik

31:12

Reserved

TREE, IR FFEAAE .

11:8

EXTI6

EXTI6 fic &

el RS, A TS EXTI6 SMH k4 AN R .
0000b: PFO 5 il

0001b: PF1 5| #

0010b: PF2 5| il

0011b: PE3 3| i

HoAh: 5

7:4

EXTI5

EXTIS fic &

e RS, A TS EXTIS S s N5 .
0000b: PB4 5|

0001b: PB5 5| il

87/ 456 H R AR B 437 FRA R NSING TECHNOLOGIES INC.
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R 2 E1:57)

0010b: PB6 5| il
0011b: PB7 3|
0100b: PBS 5| il

HAth: fRE
3:0 EXTI4 EXTI4 Jic &

REEALA RS, F TR EXTI4 4056 i A U8 .
0000b: PBO 5| il

0001b: PB1 3 i

0010b: PB2 5|

0011b: PB3 3|

oAt fRH

6.4.5 BFERIEH B E FHF2 1 (AFIO_DIGEFT_CFG1)

s Hidl: 0x0310
SAE: 0x0000 0000

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

Reserved

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

IPA15DIGE|PA14DIGE|PA13DIGE|PA12DIGE[PA11DIGE[PA10DIGE| PASDIGE | PASDIG | PA7DIG | PA6DIG | PASDIG | PA4DIG | PA3DIG | PA2DIG | PAIDIG | PAODIG
FTEN FTEN FTEN FTEN FTEN FTEN FTEN EFTEN | EFTEN | EFTEN | EFTEN | EFTEN | EFTEN | EFTEN | EFTEN | EFTEN

Bk 2R 3%}

31:16 Reserved fREE, LIARFFEAME.

15:0 PAYDIGEFTEN FI I PAY IR AL e AL (y=0...15)
0: KHEEFT
1. ffife EFT

6.4.6 B FERIIS B E FFE 2 (AFIO_DIGEFT_CFG2)

fmFg bk 0x0314
EAE: 0x0000 0000

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

Reserved

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

PBSDIG | PB7DIG | PB6DIG | PB5DIG | PB4DIG | PB3DIG | PB2DIG | PBIDIG | PBODIG

Reserved EFTEN | EFTEN | EFTEN | EFTEN | EFTEN | EFTEN | EFTEN | EFTEN | EFTEN

88 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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R BFR iR

31:9 Reserved fREE, LIARFFELME.

8:0 PBYDIGEFTEN 511 PBy ki {5 B 17 (y=0...8)
0: ZKHEEFT
1: ffife EFT

6.4.7 BIFER ISP R E F 75 3 (AFIO_DIGEFT_CFG3)

s Hilk: 0x0318

EAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved PF3DIG | PF2DIG | PFIDIG | PFODIG
EFTEN EFTEN EFTEN EFTEN
™ ™ ™ ™
Drigk 2K iR
31:4 Reserved LRYE, IR ERE LA .
3:0 PFyDIGEFTEN 5| PRy $7 JE I AE REA7(y=0...3)

0: ZK#E EFT
1. {fige EFT

7 DMA % il 4%

7.1 fAify

DMA #2843 m] LA a) 3 4~ AHB MAL: Flash. SRAM F1 APB. DMA #54i#8 t CPU $2th1| LAFHAT M I 5]
H PR BE S5 BB A, L CPU TRl afE4m%dE . Kk, wTPUR CPU AT HiAthit-5/4%
AT 55 81548 Ak RS ThFE .

MCU )= ZL4H 2 B AfP#7 M2 )2 AHB-Lite MZR451 . DMA Fl CPU PIAZ o] AFEAT U5 Il AN [A] (1

ML, AT BUIF 5 i A [F R ML o

DMA #2884 3 NMZHIEIE .. SN 2HEIEH T RS K EH BN Z NNV ER . NP e
#/[F DMA I8 I 2e 2% .

89/456
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S BB SR EE  TRE
7.2 FERM

DMA B4k
B 3 AAALACE ) DMA JEIE .
B & DMA G IE SRR SR ARl ok G sh AR, IR E

B & DMA MIE#A L SRS (DMA_CHCFGx.PRIOLVL[1:0167, XfM 4 M52, FLLH
MG E o FA A R AR S 2 @ g — 20 LR R 5] GRIES) DU S 2 e ) (R 515K
(RIETE R S gD .

W AP YRR H BRI Mk N A KN AR R
m REIE AT E M A

B BNEIEA 3 MRS F RSP (R se . AR MR M1 AaRTlisE (h 3 A4
FHFHIE A EBIED

B SRFNAERINAE. WAEBSMERISME B AR =R A

7 AL FFSR i SPI 240 % DAC HI#E (BECHE & Ky S 2 77 0.
m JtU5A 34> AHB MHL: Flash. SRAM 1 APB.
BT E B (0~65535).
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7.3 ThEEAER]

& 7-1 DMA E &

Flash
Interface
controller

Bridge

i
T

Cortex-M0

Bus matrix

Arbiter

ALIB slave
device

d

APB

i

DMA requests

7.4 DiReHER

DMA #Ziill#8 F1 Cortex™-MO0 WAZIL AR R G HdE B2k, 24 CPU A DMA [FI 5 [F—/NHFr (RAM
s AhsE) B, DMA iERESE{F CPU Vi RGN, HELMESSIAT I E . XY CPU 3k
BEDLN RGN (NABINERS) .

7.4.1 DMA #4E

DMA 153K ] DL A 78 s A fid &2, DMA $2 551 28 AR 40 80 AR S R Ab B >R . AR T B A4 4% S st bk A0
A7 8 NIE I HE SRR, SR S B B B A 7E H f bk 25 (8] b, —RERAE S, S5m0 a8 v SR AR Hn K
B, FEEHT T AR RE R H k.

4~ DMA B AL 56 =AM

B OHUEVIR WRAEAE T R E P (DMA PADDRx 5 DMA MADDRX), M5 B «

B HUEEE: MREAER T R E H Rl (DMA PADDRx B DMA MADDRX), #3230 /76 2] H
25 1A

B HREORSTERERIEAECRE, X DMA_TXNUMx R 78T IR # A, S08 F— D ERAERGHEAEA B
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b2

7.4.2 BERRL AR

DMA {3 I A & 5 0 >R b 31 R 11 AN 6] S8 38 1 2 AN SR o BN 38 18 1 A e 2k T 7E T s 1 A A7 AR
(DMA_CHCFGx) #4749 .

4 MRS

& CEEEEH

L ST

&®  TR%ER

L SR IRt

BB T, R FEI RS GURR, 2R 51 BRI E R Rt 2.
ST AR BRI AL S, TE 4 DAL TRAE 5 2EAT R 8.

X SN BAR KL i, BRI A S5 E AT P

7.4.3 DMA BENEHRHE

FFNEE AR AT DLLE T E Mokt 1R AN 2 A7 2R A A AR 2 T8]33E 47 DMA &4 . DMA A&%56 0 BUE S8 2 AT 4 2
), BKSZHHMEN 65535, DMA TXNUM 27 4F 2155 R AL 4 J5 L o

7.4.4 W 9RTE BRI T
AMREFI N AP S AL 58 SR P, rf Ll it DMA_CHCFGx.PSIZE Al DMA_CHCFGx.MSIZE
BT YRFE .
4 DMA_ CHCFGx.PSIZE 1 DMA CHCFGx.MSIZE A, DMA HHuRHE# 7-1 % 5550k .
R 7-1 PR IHCHE 5 B AR/ iRAE (2 PINC = MINC = 1)

Destina- Number
Source
tion of Source: Transfer operations Destination:
width
width |transfer| Address/data (R: Read, W: Write) Address / data
(bit)
(bit) | (Byte)
0x0 /B0 1: R B0 [7:0] @0x0, W BO [7:0] @0x0 0x0 /B0
0x1/B1 2: R Bl [7:0] @0x1, W B1 [7:0] @0x1 0x1/B1
8 8 4
0x2 /B2 3: R B2 [7:0] @0x2, W B2 [7:0] @0x2 0x2 /B2
0x3 /B3 4: R B3 [7:0] @0x3, W B3 [7:0] @0x3 0x3 /B3
0x0 /B0 1: R B0 [7:0] @0x0, W 00BO [15:0] @0x0 0x0 / 00BO
0x1/Bl1 2: R B1[7:0] @0x1, W 00B1 [15:0] @0x2 0x2 / 00B1
8 16 4
0x2 /B2 3: R B2 [7:0] @0x2, W 00B2 [15:0] @0x4 0x4 / 00B2
0x3 /B3 4: R B3 [7:0] @0x3, W 00B3 [15:0] @0x6 0x6 / 00B3
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Destina- Number
Source
tion of Source: Transfer operations Destination:
width
. width |transfer| Address/data (R: Read, W: Write) Address / data
(®i0) (bit) (Byte)
0x0 /B0 1: R BO [7:0] @0x0, W 000000B0 [31:0] @0x0 0x0 / 000000B0O
0x1/B1 2: R B1 [7:0] @0x1, W 000000B1 [31:0] @0x4 0x4 / 000000B1
’ 32 ! 0x2 /B2 3: R B2 [7:0] @0x2, W 000000B2 [31:0] @0x8 0x8 / 000000B2
0x3 /B3 4: R B3 [7:0] @0x3, W 000000B3 [31:0] @0xC 0xC /000000B3
0x0/B1BO 1: R B1BO [15:0] @0x0, W B0 [7:0] @0x0 0x0 /B0
0x2 / B3B2 2: R B3B2 [15:0] @0x2, W B2 [7:0] @0x1 0x1/B2
1 ’ ! 0x4 / B5B4 3: R B5B4 [15:0] @0x4, W B4 [7:0] @0x2 0x2 /B4
0x6 / B7B6 4: R B7B6 [15:0] @0x6, W B6 [7:0] @0x3 0x3/B6
0x0 / B1BO 1: R B1BO [15:0] @0x0, W B1B0 [15:0] @0x0 0x0/B1B0
0x2 / B3B2 2: R B3B2 [15:0] @0x2, W B3B2 [15:0] @0x2 0x2 / B3B2
1 1 ! 0x4 / B5B4 3: R B5B4 [15:0] @0x4, W B5B4 [15:0] @0x4 0x4 / B5B4
0x6 / B7B6 4: R B7B6 [15:0] @0x6, W B7B6 [15:0] @0x6 0x6 / B7B6
0x0 /B1BO 1: R B1BO [15:0] @0x0, W 0000B1B0 [31:0] @0x0 0x0 / 0000B1B0
0x2 / B3B2 2: R B3B2 [15:0] @0x2, W 0000B3B2 [31:0] @0x4 0x4 / 0000B3B2
1 2 ! 0x4 / B5B4 3: R B5B4 [15:0] @0x4, W 0000B5B4 [31:0] @0x8 0x8 / 0000B5B4
0x6 / B7B6 4: R B7B6 [15:0] @0x6, W 0000B7B6 [31:0] @0xC 0xC / 0000B7B6
0x0/B3B2B1B0 |I: R B3B2B1BO0 [31:0] @0x0, W B0 [7:0] @0x0 0x0 /B0
0x4 /B7B6B5B4 2: R B7B6B5B4 [31:0] @0x4, W B4 [7:0] @0x1 0x1 /B4
2 ’ ! 0x8 / BBBAB9BS [3: R BBBAB9BS [31:0] @0x8, W B8 [7:0] @0x2 0x2 /B8
0xC / BFBEBDBC @#: R BFBEBDBC [31:0] @0xC, W BC [7:0] @0x3 0x3/BC
0x0/B3B2B1B0 (1: R B3B2B1B0 [31:0] @0x0, W B1BO0 [15:0] @0x0 0x0/BI1BO0
0x4 / B7B6B5B4 [2: R B7B6B5B4 [31:0] @0x4, W B5B4 [15:0] @0x2 0x2 / BSB4
2 1 ! 0x8 / BBBAB9BS [3: R BBBAB9BS [31:0] @0x8, W BIB8 [15:0] @0x4 0x4 / B9BS
0xC / BFBEBDBC @: R BFBEBDBC [31:0] @0xC, W BDBC [15:0] @0x6 0x6 / BDBC
0x0/B3B2B1B0 |I: R B3B2B1BO0 [31:0] @0x0, W B3B2B1B0 [31:0] @0x0 0x0 / B3B2B1B0
0x4 / B7B6B5B4 [2: R B7B6B5B4 [31:0] @0x4, W B7B6B5B4 [31:0] @0x4 0x4 / BTB6B5B4
32 2 ! 0x8 / BBBABY9B8 [3: R BBBABI9BS [31:0] @0x8, W BBBABIBS [31:0] @0x8 0x8 / BBBAB9B8
0xC / BFBEBDBC ¢#: R BFBEBDBC [31:0] @0xC, W BFBEBDBC [31:0] @0xC | 0xC / BFBEBDBC
T

DMA L&A HWDATA[31:01#2 it 5 381 32 i %dEs, Tt e~ 4 His K/ (HSIZE AR IEIE % X FF T
T FHAER B AR RN E D . e R AL HWDATA[31:0]384f DL AL .

® YU X/INVINT HER KM, DMA H 03578 MSB, E2'EATTIK/NEE K HE 68 32 Az, Hlin, J4
& 8 S dE 0x55, HARK/INE 16 fil. DMA H 0 A THEEIRLH SN 16 7 0x0055, A5 E 61
32 frEdE 0x0055 0055 42 ft4y HWDATA[31:0]; (Wi HEsK/NR 32 62, N DMA H2H 0 R
EAE DR

® LR/ KTEEET BHER K/ H/ANT 32 iy, DMA FEE A S 3 32 Aot . filn, JEEEE N 8 fir

93 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



-

%) EIREK

www.nsingtech.com

4 0x1F, HWDATA[31:0] = Ox1F1F_1F1F. WRJIEEHEZ 16 7585 0x2345, ] HWDATA[31:0] =
0x2345 2345,

RRIE T SR TR E MBI 2 AR B B iR, IF B s 0 a8 mT LU BA M A A CRID 0 378D $83h
FIRAVEZMME . WRA P EEE A 8 (a4 E S 32 Aothbi it 5%, W/ B 8 £,
HbR KNS E N 32 467, PRIRES MR ALRE A 0 3558

7.4.5 AN/ FE L3
DMA CHCFGx.PINC fil DMA_CHCFGx.MINC 4 Jil#z ifill 41 5 bl A Py A7 Hu bk 2 (6 5E B shs g e, 3t
ARSI R ARRES (ATRASE) HhhE 254785

B EAZNEEEENAT, TN R A E IR BEE AL (1. 2 504> BN, Ak
¥ b7 % 7E DMA_PADDRx 8 DMA_MADDRX 5 {745

B EREDERT, HhE a2 s L.
FEAL RS R CERATHECE N 00, KRR AT 2 5 TAR A st AT AR A A 2

B EIEESAET, DMA e e UG T 1k I UEHT) DMA &5, 75 ZA/E4EH DMA @iE oL~
#'5 DMA TXNUMx 754785 &5 E .

B EEMRT, AR, DMA TXNUMx 291788 N B4 F S E R sk Hvlia(E, 2 2480w
BB AN BB P AF HhE 4> BET N, DMA_PADDRx 5{ DMA_MADDRX #4785 5 & W4 FE bk

7.4.6 BB B fifE

VEANTE R T

1 RREWIRRL, 1 BT, 0 ASRTH.
T 2300 0 4 M i P A7 M L A 1
BB, 00 I, 3: k.

L5 S1B0R A 17 1 0

P LS S 1 5 P RS
AT, T EARERR.

7. R RAERRRAERS, BCE MEM2MEM 3 (3 ZACE DMA TAEE M2M #iK, 5 7 20540
N7 (R TE PR W BN IR AE, Bl 47).

8. frimiE 1~3 FEEY 1~8 .
9. HafHAeAHNIEIE .

I RAE PR S P IR IR S5, R AR 202 ) T WS 25 A7 A DU B R ZE T WIS e e R 75 22 1) o Wb
EIERRALS 1 RIGERARRLA W) . FEAEREIEIE 2 /T, S ERIZIETER N T .

R WAL e R T, P T AR E R — e, B R P R i A e e

o 0o M DN
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7.4.7 REIEH]

SCHRF =R B R R

® [FfEaRBILItEAT

® [(rFfEasBIs

® ShixBIfFhikds

WAz B> DMA JEIE T B 27 47 4% T R PTASA7 A7 S AL 32 1 o i P2 F 22 DMA JETE A5/ H AR A5 1

&K 72 MEBEHIR
DMA_CHCFGx.MEM2MEM DMA_CHCFGx.DIR Source Destination Transfer
AHB read to AHB write, can do back2back
1 X Memory Memory
transfer
AHB
AHB read to AHB write, single transfer
Peripheral
0 1 Memory
APB
AHB read to APB wrrite, single transfer
Peripheral
AHB
AHB read to AHB wrrite, single transfer
Peripheral
0 0 Memory
APB
APB read to AHB write, single transfer
Peripheral

7.4.8 TEFBER

PEIRAE I T ARG IR B0 X FE S B R %% . DMA_CHCFGx.CIRC FiI T2 Fl M Thét . Bom R,
R EAL R BRSOy 0, WIFERD B @B R 2 B AWK BIWIG61E, 4k2EHE T DMA #:4E.

W AR S AR, P % B ) DMA CHCFGx.CHEN B A 0 LLZE[H] DMA i#i&, )51
DMA_ CHCFGx.CIRC 5 A 0 (24 DMA CHCFGx.CHEN A 1 iif, DMA CHCFGx 2317 &% 1 () HAth A7 AN BE A
55D,

749 HiREHE

X A bk XI5 DMA 17 i) 2> S50 DMA fEfidiiR. KAMNRN, SEAAMEHRRE, BEEER 46
DMA i#iE ffifefi. (DMA_CHCFGx.CHEN), iHIE#AEF 1. WA AE DMA_CHCFGx i fEds i B 1 (Lt
W REA, TS A T

7.4.10 H i
o  [EHTE
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M IE Kl A e BN R W AR S RS T REANIEIE AT R P I o R e A
HWPIRESAL. PR SR ER LB AR, A eES L ERRR -

® LA

Hfeh 1 BB R 2 A W AR AR T RENIEIE AT L R i A R
PR WS G, b Wibs SIS ERAL s BN, AP WRIRS A B -

® fLEmEHIR T

S BRI URIN P R W o AR S TE T RN IEIE AT L A i o b i i A e IR
BAL. HP AR SIRER AR ER, A BRRES AL EE R .

R 7-3 DMA F¥ER
o T BB i B IR I Ar
Ay HTXF HTXIE
&5 56 A% TXCF TXCIE
FEHE 5% ERRF ERRIE
7.4.11 DMA &R Bt

MIE KRBT A SN 33 A DMA 15K, N TSRS TG SC R RISE 2 R G, AT DU 2 A7 28R IR FF
FHES DMA 15 KRBT 205> DMA @18 . FRE/R 7% DMA 53R 2] DMA #2451 DMA 18 & 1 B
VNI
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K 7-4 DMA &R L5t
DMA request source select Peripheral DMA request DMA request source select Peripheral DMA request

sel=0 UARTI1 TX sel =21 TIM3 CH1
sel=1 UART1 RX sel =22 TIM3 CH2
sel =2 UART2 TX sel =23 TIM3 CH3
sel =3 UART2 RX sel=24 TIM3 CH4
sel =4 UART3 TX sel =25 TIM3_UP
sel=5 UART3 RX sel =26 TIM3_ TRIG
sel=6 SPI1 TX sel =27 TIM4 CHI1
sel =7 SPI1_RX sel =28 TIM4 CH2
sel =8 SPI2 TX sel =29 TIM4 CH3
sel=9 SPI2 RX sel =30 TIM4 UP
sel=10 12C1 TX sel =31 TIM4 TRIG
sel =11 12C1_RX sel =32 TIM6_UP
sel =12 2C2 TX
sel =13 12C2 RX
sel =14 TIM1_CH1
sel =15 TIM1_CH2
sel=16 TIM1_CH3
sel =17 TIM1 CH4
sel =18 TIM1 COM
sel =19 TIM1_UP
sel =20 TIM1 _TRIG

VER: DMA ANGEE A FEFE TR R Z 8 A GERT 15 T

X

7.5 DMA FEH

7.5.1 DMA FF50%

R LR E B I8 2

& 7-5 DMA FHEEE
Offset Register s[8l[[x][g][F[a[d]d[[a[g]s]ae vz [a]a][d[e]e]=][r]e[w][x][w][~]~]c
Plg|ee||e|d|g|lc|e |
X|O|m X 10| o X | O |}
ooon | OVAINTSTS Reserved AEEHEIHEHEEHEEE
Reset Value 0Oj]O0|JOfOfOfO]J]O]JO]JO]JO]O{O
le|ee|e|e|a|e|d|lc|d|e
x| X|o|lo|(xx|X|O(lo|x|X|O|n
004h DMA_INTCLR Reserved E 'f »>f 3 ﬁ 'f 5 3 ﬁ 'f é 5
OlojJ]OojJ]Oo]J]O|J]OoO|O|[O[O|O|]O]|O
Reset Value 0]J]0|OfOfOfO]O]JO]JO]JO]O{O
=| 4 5 =
DMA_CHCFG1 s oy §§%8m§¥%5
o = -
008h -CHCFG Reserved = §‘D N N S|lz|o|o|5|E[X]|S
w x (2} n
= o = o
Reset Value oJoJoJoJofoJoJoJoJoJoJo[o]o]o
DMA_TXNUML [ NDTX[15:0]
ooch Reset Value e [0JoJoJoJoJoJoJo]oJoJoJoJoJo]o]o
o10n DMA_PADDRL ADDR[31:0]
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
014 DMA_MADDR1 ADDR[31:0]
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
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o

Offset Register gle[[e[x[g]e[3[e[s]a[c]a]als]s[als[alg][d[g]o][e]r]e[w][~x]eo]~]~]o
018 DMA_CHSEL1 meserved CH_SEL[5:0]
Reset Value eserve 0JoJoJoJo]o
= =3 =
T o 2 w|w|w
NS EEEEEE
01Ch DMA_CHCFG2 Reserved S F_)‘O N N s £ % o % E1X(E
m 2] n
S| & = o
Reset Value o[oJoJoJoJoJoJo]ofoJoJoJo]o]o
020h DMA_TXNUM2 Reserved [ NDTX[15:0]
Reset Value [oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
02dh DMA_PADDR2 :
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
o8 DMA_MADDR? ADDR[31:0]

Reset Value o|o]o|o|o|o|o|o|0|o|o|o|o|o|o|0|0|0|o|o|0|o|0|0|0|0 0JoJoJoJo]Jo
DMA_CHSEL?2 CH_SEL[5:0]
o2ch Reset Value Reserved 0JoJoJoJo]o

= =3 =
w ) — 5 w | W w
2> | T 2 |2|e|elz|z|x|c]|E
030h DMA_CHCFG3 Reserved S F_)‘O N N s £ % o % E12(E
m 2] n
S| & = o
Reset Value o[oJoJoJofoJoJo]ofoJoJoJo]o]o
DMA_TXNUM3 | NDTX[15:0]
034h Reset Value . |0|0|o|o|0|o|0|0|0|0|o|0|o|0|o|o
DMA_PADDR3 ADDR[3L:0]
03gh
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
sach |—DMA MADDR3 ADDR[31:0]
Reset Value o|o]o|o|o|o|o|o|0|o|o|o|o|o|o|0|0|0|o|o|0|o|0|0|0|o oJoJoJoJo]Jo
DMA_CHSEL3 CH_SEL[5:0]
040n Reset Value Reserved 0JoJoJoJo]o

7.5.2 DMA FEPIRESFHFS (DMA_INTSTS)

Az Hdl: 0x00

SAE: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ERRF3 HTXF3 TXCF3 GLBF3 ERRF2 HTXF2 TXCF2 GLBF2 ERRF1 HTXF1 TXCF1 GLBF1
Pris; B iR
31:12 Reserved R, DR FFEAIE .
11/7/3 ERRFx JHIE x(x = 1...3) LR R AR E .
RAAEYAE R, MRS E AL AL @ 7] DMA_INTCLR.CERRFx
ﬁ%lﬁio
0: HIE x E®A KAELRER.
JBIE x LRAEERHR.
10/6/2 HTXFx BIE x(x = 1...3) [P ALMbr & .
LA e Ny, BB EZAL. %A B 7] DMA_INTCLR.CHTXFx
MNE1EZE.
0: BB x LIRS AR TSR
1: I x -4 B e .
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R BFR iR
9/5/1 TXCFx I x(x = 1. ) EIEHTE bR E
ML TE T, R B AL . ZAL @S W DMA_INTCLR.CTXCFx fif
5 1E%,
0: JHIE x b ARSI A TE R
1: J8IE x RO e .
8/4/0 GLBFx

WiE x(x = 1...3)&mrE.
Mzl R AT R W AR, AR E AL . 1% R )
0: Wil x bW A RAEERER. PEmBEm T .
1: J8IE x LRSS R, PEREEm TR —.

DMA INTCLR.CGLBFx fiiE 1 5%,

7.5.3 DMA HWiir B ER T A% (DMA_INTCLR)

s Hidl: 0x04

SAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
W w w W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved CERRF3 | CHTXF3 | CTXCF3 | CGLBF3 | CERRF2 | CHTXF2 | CTXCF2 | CGLBF2 | CERRF1 | CHTXFI1 | CTXCF1 | CGLBF1
w w w w w w w w w w w w w w w w
Bk 2R iR
31:12 Reserved LREH, IR EFRAIAE
11/7/3 CERRFx TEBRIEIE x(x = 1...3)HIE MR 1R AR .
A AT DL B A RIS R A ROE IE () ERRF
0: TNk
1: EAIAHNEIE R DMA INTSTS.ERRF fi7.
10/6/2 CHTXFx TEROEIE x(x = 1. 3) B LR E.
B AT LA B A SR B AR I8 1) HTXF
0: LahfE.
1: EAIAHNIEIE R DMA INTSTS.HTXF {7,
9/5/1 CTXCFx TERREIE x(x = 1., 3)BIEH 7E bR &
B TT DAL B A RIE R AR B TE ) TXCF .
0: LahfE.
1: EAIAHREIE R DMA INTSTS.TXCF fiz.
8/4/0 CGLBFx BB x(x = 1...3) 4 /IR

BT DABE B % ALK BR AR JEE ) GLBF .
0: Ttk
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(e

vy

it}

31:12

Reserved

RE, IR FFEAAE

1: SAIAHNEIER DMA INTSTS.GLBF fi7.

7.5.4 DMA #1E x i E &F#72% (DMA_CHCFGx)

E: x NlIES, x=1...3
fRFEHhE: 0x08+20 * (x—1)
SAH: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved I\;[A}%]\]([/[Z PRIOLVL[1:0] MSIZE[1:0] PSIZE[1:0] MINC PINC CIRC DIR ERRIE HTXIE TXCIE CHEN
Bk 2R iR
31:15 Reserved PREE, AR ALE.
14 MEM2MEM R B A
MIBIE AR RER, B AT LUK @ B AT s BT AR
0: F7fif s FAME 2 [ f I 14 4 -
1: W BB VATl BUTE ik 35 1) 0 240
13:12 PRIOLVL[1:0] JEIE R e .
LIEEARAREN, AR DL gm R A S
00: ik
01:
10: =
1: %
11:10 MSIZE[1:0] TSR BEE AN
AT AC BN/ [ 776 S ik S B 5N BB K
00: 81
01: 16 iz
10: 32 fiz
11: R
9:8 PSIZE[1:0] AMEHEE RN
AT ARE BN/ 1 Sk S B 5N BRI K
00: 81
01: 16 iz
10: 32 fiz
11: R
7 MINC TP ekt bk A X
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(Ve €y

it}

BRAE AT DA /4 RE A0 as B B AR5
0: WAFHhEA S BEE SRR AL far i 14
1: A7k A A i T 1

6 PINC

PN E LR RN SN

BF AT LA E/AR RE AP B AL I I R
0: Ahiscitihib A2 BEH SR AL far i i 4 .
1: Ah vtk B RRAL R T 1

5 CIRC

{EEEN S
AT A B BRZAT -

0: Zeid—fetki e imiEF k.
1: JHIEN E R

4 DIR

Hedle A4 )7 )

AT AT LA B SRR AL

0: MAMSERIAF it &% (1 KHe 1% i
1o WAl o 2 AR HdE A5 i

3 ERRIE

At iR i e -

B AT LA /47 e AR i B R BT
0: ZEILIEIE x &5 1R
1 fEREETE x & HEE iR P .

2 HTXIE

AR T fE -

BAF AT DL RE/AR RE A T
0: A 1EEIE x (1AL rh b .
1: fEREEIE x AL .

1 TXCIE

e e e e i B

B AT LA /47 R A% i e 1 BT
0: ZEILIEIE x [4% 4 58 LIk
1: AEREETE x FAE 4 58 B BT .

0 CHEN

THIEfTRE .

A DL B/ B AL
0: ZEfiMiE.

1. fFpEimiE.

7.5.5 DMA B3 x A EHFFE (DMA_TXNUMXx)

?3‘5: X ?ﬂﬁﬁ%, X = 13
fRFEHhE: 0x0c+20 * (x—1)
SAE: 0x0000 0000

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

AL, B s Eiiipra)

31:16 Reserved PREE, UIREFRAME.

15:0 NDTX B R

TR SR (0~65535) o HMFFI LATEIBIEZE N 5 N/ A f g =
I HAB G A S5 %A1 8 K. MR DMA BIER ORI ERIG, %2717 2l
208 1o WRMERIEIAER, B oERRIRN B ER IR . 50
TRFE N T I G A IRIE L RERL .

7.5.6 DMA JE x #M & EHbEFF2% (DMA_PADDRx)

¥ x NEIES, x=1...3

fRFEHhE: 0x10+20 * (x—1)
EAfE: 0x0000 0000
G 7E2E ]88 (DMA_CHCFGx.CHEN = 0} 4 it 5 1% 2 17 85 -

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ADDR[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
ADDR[15:0]
™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w
TR AR iR
31:0 ADDR A SEHLE

DMA U5 N oM AL s bk

Hiuhk 93218 B DMA_CHCFGX.PSIZE #t5E .. DMA_CHCFGx.PSIZE %01,
DMA 0% PADDR )% 0 fiZ, 1% DMA_CHCFGx.PSIZE %F10°, DMA %
Z& PADDR HI5E 0 A2 IS 1 47,

7.5.7 DMA BiE x fAiE2e bt %7728 (DMA_MADDRXx)

e x NIEES, x=1...3

fRFSHhE: 0x14+20 * (x—1)
HAE: 0x0000 0000

WA 7225 3@ (DMA_CHCFGx.CHEN = 0)I /4 R85 1% 2 17 %%
102 / 456 H RHEARBAEFRA R NSING TECHNOLOGIES INC.
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

ADDR[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
ADDR([15:0]
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
ALk B Eiiip)
31:0 ADDR fEff Rttt

DMA 305 N IAEGif 28 i a .

Huhk 93251 B DMA_CHCFGX.MSIZE #5E . DMA_CHCFGx.MSIZE £ T-01°,
DMA Zli% MADDR (%5 0 £, 1% DMA_CHCFGx.MSIZE £:T-¢10°, DMA ¥
Zu& MADDR H55 0 A A5 147

7.5.8 DMA @18 x EREFEFFS (DMA_CHSELX)

E: x NBIES, x=1...3

fRFEHihE: 0x18+20 * (x—1)
SAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved CH_SEL[5:0]
™w ™w ™w ™w ™w ™w
Az, AR R
31:6 Reserved R, WIRFFEAIE
5:0 CH_SEL[5:0] DMA @8 i Rk

0x00: UART1 TX
0x32: TIM6_UP
A5 DMA 15 R ] DMA S N KIBIE 5155 % % 7-4 DMA R
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8 PNEBEE Al HL B B 28 (1°C)
8.1 faifr

I>C(inter-integrated circuit) st 26 /& —Fh 32 N IS 2450, B RAMRNALL, RIEER 248 SDA Flmf g2
2 SCL, JEILIXMIREL, FrA L PC B 4lem i v #ln] LU PC M4 L B #0815 .

PC % MIESAE R AR S AT PC B2k, tTHT MCU FIZME PC WA B, 1PC #2 ARSI T PC Hhil
bR B AP, B4 CRC THE AR IR e SCRF SMBus( R 418 BLE Z) A PMBus (FLIEE LA L),
AR HEZ EHLTIRE, EHITA PC BZ&FrE I 7. Pl k. PC Nt H DMA #X, 7]
A B CPU 4.

8.2 FEAFH:

WA CE AT S LT RE ST S AL e

B EIATAL R PC AL ML s

W SCEF 7 ALAT 10 A7 AR AT R T

B {ERPC ER&TT AR, RAE S ILES

W (BN PC N B T gnAR) 12C MR {5 AR i) h

B SRR (B 100kHz) PSR (5 s 400kHz) PRE+BE A (F s 1MHz)
W ORI, SR R R W A A i e

W] B E SR T

B CFF DMA B

B AEFER PEC (FROCEFIRREID AR ORI RL S

W % SMBus 2.0 1 PMBus

W AR R A R I

Ve ARIH P A LRI, IS E MBI T, Gk 2700 L FFH) PC Z)FE.

8.3 ThEEHiiR

PC #: i@ Bk 51 (SDA) FIEHeR 51 (SCL) ZEHE) 12C B2k SN & BT @S, Al LLERERIbr
(7115 100kHz) B (400kHz. 1MHz) ) 12C M2k, 1PC AR B e M B AT R E Bl 147, RIEI
FEEHE AT e AT o« SCRrR TR, P mr DURR His 75 T J5 Bk 1 A i

8.3.1 SDA/SCL 4|

PC HHA A28 BATHIRE (SDA) FIEATHTEPLE (SCL). HEHEHI ML b 1w & 18 i X PR 28 HLAH
fi% /5 5 . SDA FlIl SCL # & X2k, @it — N EidR e Bl B I IE M . MR RSN, P2k
WA . R AR S L AT TR TR, DRI S5ThAE. 1PC a2 B /e pr iR
AT LLEF] 100 kbit/s, FEHGEAR R T AT LLEF] 1000kbit/s. HIT PC Sk Er RS SRR R T 2% 4%,
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WO ALZ A R R IR R EE R, BT VDD BSEr

R SR VFIF B RE, B SCL 2RIk, it T DAIRE S AE AU i 2B 1 0 R A AR R I R A R A R

tean, fERIEBARN, WREEHEFFEATHFNTRELSGHRAMER (12C STSI.TXDATE = 1,
12C_STS1.BSF=1), 2C #%& {EARHHT IR FFIN B MK, DASEAF RS2 STST G405 5 ik 04 27 A2 2% (2%
AN T AW ) s W AR, R TR B Rk R A Bk
(I2C_STS1.RXDATNE = 1, 12C_STS1.BSF = 1), IPC $% O E8 S BIEHE 775 J5 IR ERI B 26 MK, DASEFK
3 STS1, SRIGIEBIE 2717 9% DAT (LB 1P 2SI AL 2 A7 de T T 1) o

IR MBEA AR IR B K, FERRISORRE U, W RO dE A28 9E % (12C_STS1.RXDATNE = 1), fE#
VB FAS TR IS B s, WA 3R, e — 7 i B3 . AERIEBN, Wik %
WA A8 2 (12C_STS1L.TXDATE = 1), TEMZURIE FA T ATE B B 5 5 2 /2 88, WIRAER
WA R, MHAMZITEEERE R .. XS AEHEE S .

8.3.2 B AR

PC B M A4 70 ENVRIANL . EHLZ T 0 5T an b o 2 B0 i A% ot AL I B 5 K e #, BRI
AT TR B A ML ANE PC B2 BHUAR ML, Hn] UAOR B . 1PC 3052 4 filiz
At

B BRI AR

m LR

B CERUREAE

mEPLEERR

RGRN)E, PCBOATAEEMNUET . BRI E PC B DR ERIE—MlEaalr, BE&H A3
MMM e B A 2 B R EGEAF IEE 50, WA D] 2 A

PC #: DR fEE W R -
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& 8-1 °C ThEER
. | Data register |
SDA |
GPIO
* SDA -
analog N | digital
erio [ fitter " fiter [ Data AV
E}_, Logic . control <—| Data shift register
- ' 1 I
| PEC_ Compar Own address register
: caleulation ator Dual address register
- . :
scL | |—V PEC register
GPIO - SCL
analo digital
N filterg I > figlter Clock Clock
I: GPIO . | - Control Register
o> Logic | contro (CLKCTRL)
i A
. | control Register
SMBALERT | “—"| (CTRL1&CTRL2)
]: . o Control
q | logic o Status Register
i e (STS1&STS2)
. R
' Interrupts  DMA requests

JE: 7 SMBus #20 F, SMBALERT 2 ] (5 5 WHRZEIL T SMBus, JIAGEIEH 1Z15 5
8.3.2.1 FFIpAE 1- A4

T BB A i 2 2 ORIR AL G T DM IE AL 45 A . IR S AN LR S5 AR R AE AT IR A2 7 2
L (START) s&48: 7E SCL Jyfmilt, SDA £k B —A s BMK T s PG4 . 45 1EAL (STOP) J24RTE
SCL Ay, SDA £ BBl — M AREN s i) i FHedfe. Wi~ EIPs:

& 8-2 I>)C ALY

> —
Start Stop
condition condition

8.3.2.2 I 8h ElB 5P

PC B 32 ENUH L, BIPASEAUAT CAIRII 75 23 N S 26 B T IR A 16 500, TR bt b 200 3 — SR A L) R
SEMRAS T HUIREUE LR AR, 3 — RS I b [7) 25 R b o 52 R

PC HL % HA I BT A

B SDA il SCL AT RS S5 H, E SMERI0 b B SE Il T 15 5 i< 5718 4
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B SDA Al SCL 5| JITES 5 5 1 RIS Ks 51 BB 0 P HEAT A I, A2 15 S A et — 2. Xy
BhF DRI Z B PR AHAE R 2 it

PC e d BRIl U et R 2 0. BET PC BARIHF A, AR — i RIXIEH 0, H
i RI%EHE 1, WALHER N RAEE 0, Frildis EA TR b R IR .

SRR SO VF T B AT A R M 1 (RO R ORI o ORE P R e A S AR I R AR IE ] 0 (IFA
FIIESES IR, RAARIEER | A SRR CES— N8 1, AR 00 AR S

o A2

ZAEHLAT LA AR 22 R e B AR . SCL ey BRI S AF IR B AN TR fe- P A 38, i L
— BRI B ARG, B Rl SCL L fRHEFIXAUIRAS LB BRI B K . HE, W5 — e
Wb TSI, X AR RS D)3 AN 22008 SCL ZRIRAS, DRk, SCL 2l A S KA Hi-F A 35
PEORFFR AT, BRI, AR P RO A 25 1 2 E N 5 BT I S8 AR

APTAH KK SSRGS TENTRRE T G, PR iOr HAR G T, 2 R 88 F AT SCL £k
WA ZER, TWHIA ST EECEA R P, &S se s -1 A 0 s = FHXR SCL 2
fik.

ZRE, PAERIFEZE SCL B R H T Jo 300 e AU R T I B o SO0 B b (R A R T v P~ 4 v P
Je JA B R R A DE

e

FREATE 2D —#F, HRAREN TR 2 EHUFOL T R 2 i R PR 5 AP R A EHLE B L
IR I AR 26 T — AN RN AL, R DU R B P WA LR S Bt A e, Xt 2R R
R

B A B BRI RFE PC 5B 40, A e R e (1. S SRl Bl B 0 e HIZ AL AT, AlAiTe
R TR B, RV e S A IR AR H T A 2 SR S 2R P . R — LRI EIEL, 2 SCL O
mi, BN ENLAKE B O SDA PR B E AR Big B, WA BRI R A RS
AR, AatbA TR I A LA R . QR A EHURGE R O ER I E] SDA HT R, WAy
B AR RISOF IS H QY SDA %t 3550, 1 53— D NN AREE e ik H %4

8.3.2.3 2C ¥IEBEERE
A PC A& HRE I M — e AT R, ARYE A ThEE, AT TEE AT DL R % S8 AT R gkl 38 .
IPC EML A T = A ah A AN &5 SR R I AB AN 45 R — A4, I H A 517742 SCL 4.

PC B SCRe 7 AR 10 ALpthhl, AP T LSS SRR E PC MWLEIHIEE. 1PC MWL IR PC R4k B
WAL 5, WJTEE MR B iothl, JRIE R R A B s bk T ER gL, — BN REAIE], 12C
MR K IE— DRI (ACK), FM RS 2 1) 5 Sdn & RIX B2 P8R I8 . thah, R AT H
TTTREIEAY, ) 1PC MBLAE 25— J iR (0x00) A& B A R

B bt 8 A it AT AR, SAAERT . ERAERRIG A G R 1 BE 2 N AhE (7 AR 1 AN
1, 10 AN 2 N Mk RAE BRI . BRI 8 AN BN S 105 9 AN E], Bk
ZRMAAE—ADRNENAL (ACK) A kiES. WK 8-2 12C MM TR~

AT DATT S BAE e 2 (ACK), FERILAE 12C B0 ysthhl (7 67 10 ArduhEs) #& ey bl ).,
8.3.2.4 I2C MHLEEER

TE MM S T R IE PR IEA, (12C_STS2.TRF) FE7R YAl A& Ab T FRU 2SR 2 & R 2 . M 7E Rk s
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R ERE R R PC B LR, PO % R T D PR R A

1. B, fHgE PC 4MEAEP, ECE 12C_CTRLI HAHRZ /A4S, fhfRimt IEHT PC I P, XD HR5E
LG, PC IBATEMNUEENT, S frpEfoi aa o Fsh il .

2. PPC MWL —ANEIAAL, BEFUREIVCEC 7 A28 10 #uhk, 12C f#f4K 12C_STS1.ADDRF fii (#Uk
B 7 kI BATE S HBEDUEDD B 1, RO E IS A B TR I R AL, RILEAN S, B
B2 12C_STS1 A7 #8851 12C_STS2 #4745 KiFkk 12C_STS1.ADDRF iz, Wit 10 4%, 1PC
FHURIZFESE 7= —> START FERIE—MHbESLE] PC B2k, MHLZERIIE] START FlEHE 1y
hksk 2 G &4k 46 12C_STS1.ADDRF 7 & 1. #fF4ks@ it s 12C_STS1 ZiA7 sy fH:5 52 12C_STS2
728 K2R IKIF % 12C_STS1.ADDREF fi7.,

3. PCHENEHRKIRIRES , PUAEFE L 27 A7 23 IR 27 4745 12C_DAT # 2 7%, fif LUK 12C_STS1.TXDATE

CROEEARTORLE 1o I EAFRT PLS NS — 75 848 2 12C_DAT #4748, (B2, KI5 N\ 12C_DAT

DA AL BV NN BB AL 254798 T, FTLA 12C_STS1.TXDATE o 335 #235 0. 487 25 4795
BN, 1PC UG RIEHIR S PC S k.

4. HEANFARRIEINR, B 5 AN TR 12C_DAT, I 12C_DAT 2747 s AR AL A7 as 3 AN 25 o
12C_STS1.TXDATE f7#i# 0.

5. AT HRETEMLZIG, 12C_ STSL.TXDATE Fk#EER, WHAESHE =AF7F 12C DAT, [
12C_STS1.TXDATE i 0. FEM 2 J5, N ERRE B SRk 1% B 12C_STS1.TXDATE # & 1,
BAFETAT LB N — A1 8] 12C_DAT A A7-ds

6. BIEEE AN AR A, B SR — AN R R 12C_DAT 2747 43 K15 12C_STS1.TXDATE #3 & 47,
ZJEE A 20 2C_STS1.TXDATE fPIRAS . 12C STS1.TXDATE 7 2 fERIBUH — N7 Rk e a
Bk, ERENE STOP 45w A #7150,

7. WRYE PC L PC ENASKHERICEIN RG — N RIENE, bR G — N RIEE R G, 1PC
MAMLE) ACKFAIL £ (M HED 2> BB RIAEE R . S 0 # 12C_STS1.ACKFAIL fizA]
PATE BR LA o

E 8-3 Rk LX)
7-bit address
Master Master Slave Slave Master Slave Master Slave Master  Master
X TX TX TX TX TX TX TX TX TX
| start |Address(R)[AcK| | Datar [Ack| Data2 [Ack]| - | DataN [NACK] stop |
- ~ ~ ~ ~ o
.= [N [N N | ~
[Evi|Evs-1| [Eva] [Evs| [EV3| EV3-2
10-bit address
Master  Master Slave Master Slave Master Master Slave Slave Master Slave Master Master
Ix TX TX TX Tx TX Tx TX TX TX TX Tx X
[ start| Header(w) | ACK| Address [AcK| | start | Header(R) [ACK]| | Data1 [AcK| -~ | DataN | NACK] stop|
- P N ~ o
< | .= RN [REN | ~
EVL [evi|evs1| [Evs] EV3 EV3-2
108 / 456 HREARBAAERAT NSING TECHNOLOGIES INC.
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Wi
1. EVI:12C_STSI.ADDRF = 1, i STS1 #RJ5 1% STS2 K&k iZFH1E

2. EV3-1: 12C_STS1.TXDATE=1, BAL % {74 2 BE w742, 5 DAT.

3. EV3:12C_STSL.TXDATE=1, #fi&fraedE=, Biar 487, 5 DAT FigkRizHE .
4. EV3-2:12C_STS1.ACKFAIL=1, £ STSI ] ACKFAIL i1 5“0” ] {&E R iZFH1F

It

a) EVI RIEV3_1 FH#0K SCL CHIHT ], B ZIX BT AT T4
b) EV3 HIHANE /AU 25 T TE fin 2 7L i 5c

8.3.2.5 12C MHLEWUIE R

TE MU R BBt i, AR R IZ 5 a0 R 2D BR A -

1. B, f#gE PC 4MERTEP, FCE 12C_CTRLI HHAHRZ /A8, WhtRimH IEHIT PC I P, MIXPiPHERE
LG, PC IBATEMNUEET, SR RO e oz Fsh it .

2. fERRIRE| START #2af 26 RICHCHT 7 A2Ek 10 Hudik 2 J5, IPC 4% 12C_STS1.ADDRF 17 (#ZUe%] 1
HuhkFE AT E S HHEDTES ) B 1, MR RIS IS AR W B TR kA, R B RS, B e
B 12C_STS1 Zif7#ssR 5 FF ik 2C_STS2 #7485 KR 12C_STS1.ADDRF fiz. —H. 12C_STS1.ADDRF
ALl 0, PC MWL a3k B PC B2 %E .

3. YW R —/NFI)E, 12C STSI.RXDATNE 47 (W= #ifiE 1, W RET
[2C_CTRL2.EVTINTEN A 2C_CTRL2.BUFINTEN {7, W24 —/ N, BBz it 5610 50 b
KAGIMZAL, — BRINE )G, BAE AT R 12C DAT 2947 28505 — AN, i 12C_STS1.RXDATNE
PEBEE 0o VER, WIREE T 12C CTRLI.ACKEN {7, MFEEKE]—AFT5 5, MM %4 — A%
Fik o

4. AEATEE, HZ12C_STSI.RXDATNE fi#%E 1, A4 LA 12C_DAT ZFA7as Sl — M55 43U
R — NS, 12C_STSI.RXDATNE # 8 1, #AFEUR G — N7y

5. MMHLKEIE 12C Bk EREIEAL (STOP) J&, ¥ I2C STSI.STOPF fii & 1, WHREE T
[2C_CTRL2.EVTINTEN £z, JU/=4—>rhlr, #fFiiid S 12C_STS1 #4745 12C_CTRLI A7
JiERR 12C_STS1.STOPF 7 (L BRI EV4)).
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K 8-4 B3R 1L P31
7-bit address
Master Master Slave Master Slave  Master  Slave Master ~ Slave  Master
TX TX TX TX TX TX TX TX TXx TX
| start |Addressw)|Ack| | Daa1 [Ack| Daa2 [Ack]| - | DataN | AcK | stop
-~ | | \\ | \\ -~ | | \\
EV1 [EVe] [EVe] EV2 EV4
10-bit address
Master Master Slave Master Slave Master Slave Master Slave  Master
Tx Tx Tx Tx Tx Tx Tx Tx Ix Tx
[ start| Header(w) | AcK]| Address|Ack| | Datar [AcK]| - | Daan [ Ack [ stop
-7 N Al BN
EV1 EV2 EV2 EV4

Wi :
1. EVI:12C_STSI.ADDRF =1, i STS1 #A)5 1% STS2 ¥iEkriZ . .
2. EV2:12C_STS1.RXDATNE =1, i DAT ¥ iz St .
3. EV4:12C STS1.STOPF=1, i STS1 %X /55 CTRLI1 #1728 ¥iE IR %31t
T

a) EVI FH{#7 K SCL IRHIHT1E],  ELZIXS B I/ F 2457

b) EV2 HIHAF /I U 5 FTF T 5 fin e L i 5e

8.3.2.6 I2C EHLEEER

FE R, PC #2521 shfdlE A dm o r BN S5 5 o 8347 Bt At a2 U AR SR PF TR JF LU LR SR AR 450

il START AL Br=a: TG 26 1F, Bamiii N 7 B
FE NN AIE R 2 PC BRI, BRAF ROz T D PR ER AT

1.
JELAJE, PC BOMSATAEMNUE T, SERrRBGEIA FLAT L .

(I2C_STS2.MSMODE 7. & 7).

BoE, (ERE PC S4Bt eh, ACE 12C_CTRLI FFARSCAAEAT, BRI IEFIH PC NP, X b #ise

24 BUSY=0 I, #% & 12C CTRLI.STARTGEN i A 1, IPC ¥4 — AN FFiE AUk 2 38

— B R HITaa %A, 1PC ¥ 12C_STS1.STARTBF £ GERIAMIARE) B 1 RGN TN, ik

# | 2C_CTRL2.EVTINTEN £, W&xr=A—A . 85545 12C_STS1 FFfFasdh 5 5 —A 7 frith
hE A7 B A Mk Sk 10 47 Hb bk 47 B 12C DAT % 1 %8 5K & &2 12C_STSI1.STARTBF f7 .
12C_STS1.STARTBF i1 0 J5 12C HiItih ki bk 53 bk Sk 8] PC B4k

£ 10 AR, A& — A kPP A &7 AL DU 34

*

JG F WAL STS1 T f74%, PN — ANl 5 N\ DAT 2745 .
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& 12C STSI1.ADDRF Fi#fiifh & A7, R E 7 12C_ CTRL2.EVTINTEN fi7, W24 —Ahllr, BEjs
WAL STS1 B f7ay, ERFETL STS2 Ffras

T TERRBE, TR EKIELFT (1110xx0), SRIGKIEMMBFHINES 7. (X H xx /6 10 17
L Y57 2 1 Do

16 7 b, RS — by, — Bz 5 gk -

¢ ADDRF & A, WRBIE T 12C_CTRL2.EVTINTEN iz, WA —A il Bl e 3 i 55 45
—IRiE STS1 2 f7 e, ERAETL STS2 HAEH.

T ERIE R, T a KA MU ERAE79°0°

4. 7 HIE 10 AL b K IESE R, 1PC B4R 12C_STS1.ADDRF 17 (il 2 @iki%) & 1, mREE T
[2C_CTRL2.EVTINTEN fiz, W=4—Arplty, #ffiisiad i 2C_STS1 #7851 12C_STS2 i fFasKif
F& 12C_STS1.ADDRF

5. PC it NEHERKIBIRTS, BN AL % A7 88 A 8098 5 A7 4% (12C_DAT) #2221, Bt DU 44
12C_STSI.TXDATE fii. CKIEEHET) B 1, BEPMSH D7 EdE S 2C_DAT Fffds, Hi, BAE
A 12C_DAT £85I F LRI NN A 27 47 2%, L 2C_STS1.TXDATE {7t Ae#iE%E. —H
BALAFAER RS, PC AR RIEBIE B a2k

6. TEHE—NFAMRELSEY, THEHE AFIE] 12C_DAT, HE 12C STS1.TXDATE #i5% . {Efi
Wik, HEEE BRSS9 k%, H 12C STSI.TXDATE 74 & 1, #AE#T LLH 12C_DAT 2 fFas 5 A\ —
AFAT

7. EBIECE AT ARIR R, AR S N JE TR B 12C_DAT KRR 12C_STS1.TXDATE #x
EAL, WEHIASH G0 12C_STS1.TXDATE 7 RAS . 12C_STS1.TXDATE i £ 78 (BI5UH — AN 71 Rk 5E ik
JE B, HIRIEE LA (STOP) HH#EE.

8. WA MNTFWREGEHG, FNBAEFIEM 2C DAT FFMIL #8082, PC MUK 12C_STS1.BSF
AL (AT RIELE AR B, 7EERR 12C_STS1.BSF i 2 7 PC £ DR EF SCL NIKHF; 1 12C_STS1 2
J5 5 N 12C_DAT aifF a5k 12C_STS1.BSF fi7. At i & 12C_CTRL1.STOPGEN {7/ 4= — M Ik
XA, ARG PCHE K AR B M (12C_STS2.MSMODE f7iF[R) .
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K 8-5 FRIXBEILFFF
7-bit address
Master Master Slave Master Slave  Master  Slave Master  Slave Master
TX TX TX X Tx Tx X X Tx Tx
| start | {Addressw)|Ack| | Data1 [Ack| Dam2 |Ack| - | DataN | AcK || stop|

7 '//// ~ ~ [N -

10-bit address

Master Master Slave Master Slave Master Slave Master Slave Master

Tx Tx Tx Tx Tx Tx Tx Tx Tx Tx
| start|| Header(w) | Ack| | Address |Ack| | Data1 [AcK| - | Datan | Ack || stop]|
A =

e - - N N

‘ |/EV9|| |.E:/6/| EV8-1 '| EV8\| ED @
VL
1. EVS5:12C_STSI1.STARTBF = 1, i STS1 #AJ5 K hlik 'S 4 DAT 5 7 #s ks BriZ F 4k
2. EV6:12C_STS1.ADDRF = 1, i STS1 A5 STS2 ¥ if kit .
3. EV8_1:12C_STS1.TXDATE =1, BAr#FfFdsas, BiEaT a7, 5 DAT &,
4. EV8:12C_STSI1.TXDATE =1, BAr&FfFaEdES, R 47, 5 DAT afFarfig iz .
5. EV8 2:12C STSI.TXDATE = 1, 12C_STS1.BSF = 1, &R & BAF 107 X P4 i {78 7= A 0 1k 2%
FENERR
6. EV9:12C_STSI.ADDRIOF = 1, £ STS1 #RJ5 5 N\ DAT 27 as kil iz 1.
T
a) EV5. EV6. EV9. EVS8_1 FIEVS_2 FH[#i4 SCL THINTJH], EFIXTPIHTHAT /7 T2 4o
b)  EVS8 HIEA /7 I 25 T T Hi 2 R T 5 -
C) 24 TXDATE Z( BSF [/ E1IHT, [FILF ML I EVS 2 FEFIT
8.3.2.7 12C EHLEBUHER
FEENUE N PC R AR A ROz Az a0 R AP SRR A -
1. H%, ffife PC A& Sr, Bl 12C_CTRLI "AHCHEA74s, WhfhfH IEAf PC 7. AR e & LA
G, PCERONBATHEMNUER T, SFrRIn A bt
2. ¥4 BUSY=0 i, W& I2C CTRL1.STARTGEN fii 1, PC R4 — NI ah 4 D)4 2 E i
(I2C_STS2.MSMODE 7. & 7).
3. —HRHIFMhZM, PC i 12C_STS1.STARTBF fii. GEIAAIARE) B 1 RGN TR, ik

# | 2C_CTRL2.EVTINTEN 7, W<xr=A—A . #8550 12C_STS1 T Fasdh 5 5 —A 7 frith
hE A7 B A Mk Sk 10 47 Hb bk 47 B 12C DAT % 17 28 5K & &% 12C_STSI.STARTBF 1 .
12C_STS1.STARTBF i ##i# 0 J& PC i H4f ik ik 5038 sk Sk 21 1PC 22k
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5 10 AL, R3Sk i P AR DR 3

B [2C_STS1.ADDRIOF f gt & A, iR E 7 12C_CTRL2.EVTINTEN fi7, N7 A4—A~rhitf. 48
JE EBA T STS1 T A74%, FRHEE ANk 7155 N\ DAT %745 .

B 12C_STSI.ADDRF i f#fh B A7, wiRitE 17 2C_ CTRL2.EVTINTEN £7, Wp=4—A . b5
T STS1 Zif7a%, BRE L STS2 T 4748

JE: TEIEWCEEZC, T AL =4 (11110xx0), KI5 K EMMBIHINE 8 17, SRI5FLE R —
PR, JFIHERE LT (L 0xx] ) (X xx (CF 10 (757525 2 £7).

78 7 Ak, HFRIEH — bk, — Bz gas

B 12C_STSI.ADDRF i f#fh B A7, WRiE 7 2C_ CTRL2.EVTINTEN £7, Wp=4—A . b5
TSR — IR STST T 74y, BERAETE STS2 Ff74r -

TE: NG R, TR a KM A BRG] -

4. 7 A4LEL 10 AR K% 5E G, PC 4K 12C_STS1.ADDRF i (Hihkcpiki®z) B 1, R ET
[2C_CTRL2.EVTINTEN £, WA —A iy, Bl 35 12C_STS1 HFAFaR 513 12C_STS2 Z {74+
KiERR 12C_STS1.ADDRF, 7EKiEHHEAIERR 12C_STS1.ADDRF 2 &, fnSihl 2 10 Ak, #rkm
%Ok STARTGEN 7 & 1 REHi“4—4> START (Sr). #£ START ;#4: )5, 12C_STS1.STARTBF /i
SE 1. BARZIER S 12C_STS1 4R )5 5 Mkt sk ) 12C_DAT ik 12C_STS1.STARTBF fi7, #&
Ja Hidik Sk R 2 PC 2k, ADDRF FRXHEE 1. BNz Je 5 12C_STS1 #8512 12C_STS2 K
J& % 12C_STS1.ADDRF fiz..

5. {ERIESEHUHEAERR 12C_STS1.ADDRF 2 J&, IPC Bk N B, B, PCEOMN
SDA £k HUSsils 775, IR AR A7 ASIE S DAT 2788, — BRI — Ny, e
12C_STS1.RXDATNE fi7. (e brEA) B 1, W ACKEN (g B, K H—ANE K.
A AT LA 12C_DAT FF 788 32 HUE — /N9, ZJ5 12C_STS1.RXDATNE f7#iF 0. Mf5, HE
12C_STS1.RXDATNE # 8 1, #AHAT LA 12C_DAT T A7 a8 sl — A0 o

6. FRA/MEMMNEELEIHG— DT ERIE—A NACK. I3 NACK &, MRLRROT SCL Al
SDA £ ; 2 A& 5t il AR — M b/ BT RAG % 8 TR B R e — N1 e P2 AE— S NACK
fike, BCEBECE AN N-DEIE 2 )5, A SAZALENEFR ACKEN £, A 1 72 A —/Met 1b/E 5
& an &, B AUAE R O = A i 7 W 2 5 %% 12C_CTRLI.STOPGEN i B( &
[2C_CTRLI.STARTGEN & 1, X—d 27 L e — M7 iRIGs e 2 g e, DAk NACK Kik%:
B e — T

7. BE-AFIW R EEE, 2C STSI.RXDATNE 48 1, HAFaTbgimE — A5 1. mT
[2C_CTRL1.ACKEN C&TERT— PR HE 0, PC AT ARG —NFE T RE ACK, HIERE— N1
KIEFERE JG = —A> STOP 4% 1-47,

TER: U EPERER TP N>1, WRN=1, PE6 NWiZHALIRE4 ZIaiidT, H i Bk 7 ek
Z AT
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Bl 8-6 LI AEILIFF
7-bit address
Master Master Slave Slave Master Slave  Master Slave Master ~ Master
Tx TX Tx Tx Tx Tx Tx Tx Tx Tx
| start | |Address(R)|ACK| | Data1 [ACK®| Data2 [ACK| - | DataN [NACK] stop|

~< ~

~

- —/// ~ ~ ~ ~
B ] & mE] [

10-bit address

Master Master Slave Master  Slave Master Master Slave Slave Master Slave Master Slave Master  Master

Tx Tx Tx Tx Tx Tx Tx Tx Tx Tx Tx Tx Tx Ix Ix
start| | Header(W) | ACK| | Address | AK| | start || Header(R) [ACK]| | Data1 | ACK®[ Data2 [AcK] - DataN | NACK] stop

g ~

-

- e e /// ~ N N ~- -

Ui B
1. EV5:12C_STS1.STARTBF=1, i STS1 AR5l 5 N\ DAT #4788 iE BRiZFH1F

2. EV6: 2C STSI.ADDRF=1, i STS1 #RJ5 1% STS2 ki th. 78 10 At FRRR T, 3G N
BE CTRLI ) STARTGEN=1.

3. EV6_1: WAEMMPIFEMAIRE, BETHIC 1 ANFHIIEN. 1B EVe 25 (&R T ADDRF 2
5, BRI R A (AR P A A

4. EV7:12C_STSI1.RXDATNE=1,iZ DAT #1788 H R iZFH1F

5. EV7_1: I2C_STS1.RXDATNE =1, & DAT % 17 @6 R iZ F 1. W E 12C_CTRLI.ACKEN=0 #I
12C_CTRL1.STOPGEN=1.

6. EV9:12C_STSI1.ADDRIOF=1, i STS1 X5 5 N\ DAT #1728k iE R % 1E .

a)  AIARWE— AT HT, JTENA,

b) EV5. EV6 AEV9 F /4K SCL ICHF, E XS IHIE AL 7545

C)  EVT BIEAN /T LA 25 i 5 T 1 Fn 2 T 75/ «

d) EV6_1 ZCEVT_1 JIH1F/7 71 25 Fi (%405 119 ACK Jikitf 2 B 7/ »

8.3.3 &Rkt

I2C [{ORR A MRS . AR, MR SRR IR . X LR T R R L SR
8.3.3.1 M &4 (ACKFAIL)

2 ORI BN B 5 AR, e E N AR . MBS 12C_STS1.ACKFAIL # B 7, WHREKET
[2C_CTRL2.ERRINTEN 7, JF=tE—Alr, 2RISR FICE]— NACK B, AR AE: WRe 4T
MR, TR RS 2. AT I, P A = — AN 1 A
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8.3.3.2 B4k 4= (BUSERR)

FE— A BCEEE 71 AR ], 24 PC 3 VR B — AN 45 1 BIGER AR 2% 4 )= AR s 2k, 12C_STS.
BUSERR # & 7. WHE&E 7 12C_ CTRL2.ERRINTEN 7 4«17, 7= —A b

FEERURE LN, BEFABEBUSZL, RN AT 2 B ARSI IRAS o BER P Do A 75 2 A b 4w A g

FEMBERSEOL T, Bt E57, AR Ze. BERA PIRIEOL: I RAS N I EHR IO TT A6 26 0F, &I
e NEABD, JFEEA B IR RS N BRI LR, BRI R R SR A, TR
R

8.3.3.3 fiEER (ARLOST)

4 PC $ LR B R I P A B R R, BRI 2, 12C_STS1.ARLOST fu#l &, iR E
7 12C_CTRL2.ERRINTEN 7 17, M=z — A Hal

2C #H @ zh B 2 M (12C_STS2.MSMODE fi#iERR ). 2 PC BN ER 73k, WS ik F— ki
A KL R B HB L, (FB AT DASE S A 1 %) = 8 BRI O R A AR 1R 2SS T Y

8.3.3.4 L #/R#4EE 1R (OVERRUN)
TEMNURBOE T, iR ES bR B e, 75 5 R AR 3R 345 1%

Le OB R (12C_STS1.RXDATNE=1), {HYE DAT ZFAFE8sH il — N7 1 BEE S A st
MR AR T R 1R, B A A R S R B B 55 IRIIN BRE RLE B 12C_STS1.RXDATNE fi7, Kik#sHE
R IE B Ja — IRRE R 75

FENNLARERE R, SR AE B b E K, 78 2007 C 48 RIE 521 11 DAT 598 %5 (12C_STS1.TXDATE=1),
MR AR R R IS, 7E DAT 29788 TR BT — N7 R R s F P B 8 7B R A R I, 42
Wi B 2 75 B BRI B BE . RIS N IPC AR ARUELE FILE (IR 1A BEHE 12C_DAT #4788

TERIEHE —ANFIN, WAHETHR 12C_STS1.ADDRF 2 J5 3 H% — SCL _FTHEZ BTSN 12C_DAT %1%
s WRAREMERIX g, MBI M E S — AN -

8.3.4 DMA M H

TEALSRINT, U 2 A7 38 25 B, GBS/ A DMA 13K . DMA BE6S 5 50 2] 1PC Hdi Zr /745, s IPC
Hogs 2 A7 a0 BodE LU CPU (T4

DMA 155K AAZIE 2 {7 AL S 45 R Z AU N . 29 H0 . DMA 38 B E AR L C 2 56 U, DMA %
il & K IEAEHARAE S EOT 2 PC 421, I HAET Wl g 7 A4 — .

HEXHRERRX, £ EOT HIiRSEF T, T2k DMA i5K, SR/G7EZ%%) 12C_STS1.BSF Hif 5 ik EiF
1444

E NSO R, AR E H KT EEE T 2 i, DMA #5418 k% — MBS S EOT 1, BXMN
DMA &5 CEH5%-1). W% B 7 12C_ CTRL2.DMALAST fi7, ffH#E &ki% 5 EOT 1 i F— 7, #
H 3 & 1% NACK. 7EH B R E DL R, 7 AT LAE DMA A4 5 181 A I8 R 55 R PP e A —AME 1k 26 4

8.3.4.1 RiXWRE

DMA #&:0E 3 & 12C CTRL2.DMAEN fiiffifg. R 12C_STS1.TXDATE {i# 87, £F B DMA Ml
B X2 12C DAT %iffds. WE DMA @IERT PC Ri%, JIHUTL AR (x 2iliE5):

1. f£ DMA_PADDRx 7774 ¥ & 12C_DAT ZifFas il HiHs7ER A 12C_STS1.TXDATE F44J5 AT
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fifi d 418 XML

2. {E DMA_MADDRx Z /748 H X B A ay bk . i 7E 5> 12C_STS1.TXDATE F4F 5 WX A7 it X A%
1%% 12C_DAT.,

3. 1E DMA_TXNUMx Zif7-#s H i BT R AR 714, 7E58> 2C_STSL.TXDATE Fff)5, MEI%RE,
HE 0.

4. FIF DMA_CHCFGx 77 {7+ H1/¥] PRIOLVL[1:0]4 i B i iE L /e 2 .

5. & DMA_CHCFGx 2 {745 1) DIR A7, FFEAR#E N H R AT DARC B AL 8L 40 50 e - B4 3 58 it
R A BT R

6. 1@ E DMA CHCFGx {748 ) CHEN A 3 diE

7. 4 DMA 2 B IR LS H O e, DMA 68845 12C B 10 Kik —AMEMI45 ] EOT/
EOT_1 {55 . ARG T, #/~4—4 DMA Hilff.

Ve (EH DMA H 17 k&, AZ & 12C_CTRL2.BUFINTEN /.

8.3.4.2 B AR

DMA #:iid 1 B 12C_CTRL2.DMAEN f7{figg. R EIEAE 7150, # B DMA {8 12C_DAT & 47

AL 2% BV E A7 X . B DMA JBIEHET 12C #2080, AT oL R PR (x ZiliES)

1. £ DMA_PADDRx aiff#as & 12C_DAT w7 axfibdil . B R fE4 K 12C_STS1.RXDATNE HAf )5
M bk A% 15 BAE X

2. {£ DMA_MADDRx & /a5 H BB A X bk . B £ 45k 12C_STS1.RXDATNE 14 j5 M 12C_DAT
FAT AL IL B AT X

3. f£ DMA_TXNUMXx 7 f7#% H1 15 BT 75 BAE 4 71730 7E458> 12C_STS1.RXDATNE FAF )5, MhAH I,
HEH 0.

4. JH DMA_CHCFGx Zif7#%* ] PRIOLVL[1:0]}C B s 2 -

5. J#P% DMA_CHCFGx 77 f7-#%H1 () DIR A7, AR¥E R BER v] DL B LR B 4 5 70 B — 1 B A 0 58 B
H BT K .

6. W E DMA_CHCFGx aif7#s 1) CHEN 7305 1% 181E .

7. X DMA #Hil#88Th i B R LR H C2 58, DMA #8845 12C 4 HRIE—MEMES 1K EOT/
EOT_1 {55, MW ARG T, #r=4—4 DMA F1lfi.

Ve &/ DMA H1r#Eh, 458 & 12C_CTRL2.BUFINTEN /.

8.3.5 A IRKE (PEC)

¥ 12C_CTRLI1.PECEN {7 & 1 s LAf#ifE PEC Thig, PEC fi#f CRC-8 SHikxt g bt flise/ 5 42 W Tl
BRTFWHAT IR, M Ed s e %, AR (PEC) tHEZMEMM CRC-8 ZTIHA C(x) = x*

+x2+x+ 1.

TE RIS, BT AFE RS — 12C_STS1.TXDATE H{: i #% B 12C_CTRL1.PEC %47, PEC W41t
Ja — NFAT MR % . RO A, AR S — A 12C_STS1.RXDATNE H {42 j5 5 & 12C_CTRLI.PEC
A, SRJEHN PEC 75, IRIGHALEIN PEC F 1 5NETHER PEC (T IR . WRASE T W
PEC, ##s K1k — NACK. W2 F LA, AERF IR, PEC 5#0K K1k NACK. &
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PR, 12C_CTRL1.PEC AL AU ERS 41 715 1) ACK kit i &
U DMA Fl PEC 1R 88 &0 G, 1PC K H 3 K% S 1 & PEC {H.

ERIEBENN, 24 PC #0 )\ DMA £ # #:4b #2058 EOT (5 51, BfERE N7 )5 B3 Ki% PEC., 1E
PN, 24 2C 0 M DMA &30 %) — EOT 1 55, ¥ EsiHt N7 TERN PEC, I HM
WETHEL R PEC #HT LA . 7EHRULE] PEC J5 /24— DMA 3K

AT s E] PEC 484, 12C_CTRL2.DMALAST 7 T A& 5 B g fe b — > DMA 4. U5 m s & 5
Ja— M EEREET DMA 53R, fEBIEIR G — N1 )5 H 31K 1% NACK.

AP RE KRB, PEC THE R

8.3.6 B 4E 1R

SMBus 17— FEEINRFE : RAIEABEREN KA, B R . X2 N4 SMBus 1 fi/IME ik
I ER— T BN 5 I T AL 2o 12C AEAR 5T AT AADY — B 2k, it i 9 EMLIE
FEVT A AHLRI I A, B AN AHILIEAE AT — 22T RE PP o S i 2, MHURT BA A LA Bl o SXFRE AT BLER
WEENL: ML, EIABBEELATNEEE . MWL ES SRR, Kl I4REE 12C =18,

N32G033 RF:0 ik & 12C i & SMBUS #0t5 37 Fria it i e &, 374 SCL AR K. SCL &
AT HIWT . SDA AR ) 7«

Hor SCL AR HL T I ThfgiEd 12C_CTRLI1.LTOSEL fit & # A {4, 12C_CTRL2.LTOEN {5 GE# i /187, SCL
AR B [T L % B BRI 12C_STS1.SCLLTO # 1, ULAf#5 12C_CTRL2.SCLLTOINTEN Ay 1 JUJ=4: iy ;

SCL =y Hi~F-H I Dy gesdid 12C_CTRL1.HTOSEL Mt & I {8, 12C_CTRL2.HTOEN f{{i gei# Nt /i, SCL A
o PR B ()RR 1 B BRI I 12C STS1.SCLHTO & 1, UJbAf#5 12C_CTRL2.SCLHTOINTEN 4 1 JUl 7= 4 H b ;

SDA 1iC B I D s 12C_CTRL1.LTOSEL FC & #{H, 12C_CTRL2.LTOEN {4 GEFE IS #Ir, SDA N
I FR I () A I 18 B RE A 12C_STS1.SDALTO & 1, JEAf# 12C_CTRL2.SDALTOINTEN A 1 JUl 7= A b ;

74 SMBUS #5230 T, 22 A3 JH SCL SR AR H-T B Th &g, BB BIAE = ALE E 4 10ms, MHLE & 4 25ms,
SCL ZRFUAK A [a)#8d (A i 12C_STS1.SCLHTO # 1, i+ 12C_CTRL2.SCLHTOINTEN A 1 |74
s

NI . Wi s BADEN, PR 2. TRURING: BEIF AR A5 1251
8.3.7 SMBus

8.3.7.1 44

RGEH AL (System Management Bus, iS4 SMBus B SMB) & — 145 #) ] B ) By XU 2k 1) L 2k . 3
e, SRR LR G5 RGN HAh S 7> 2 [ 7] LHAHEAS . SMBus J& 2C )—FifiTAE S &I, A
RGP FASC TSR M — A hl 2k . SMBus 2T 12C Ml EhsilE, & — 5 RGN 7
MHRIIER B2k, HE THE2Z(EE, 1EZ% SMBus #liE V2.0(http://smbus.org/specs/).

SMBus H =K% & hrife:
B EEg RIEMA. PR L Rk
B R BRUEm Ny A
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B W —DERGNE DIV, RS R4 CPU 30 . EHLEAR F-MHLIIREIE L5 SMBus
FERE ML o
SMBus 5 12C AL :

B ORISR (— IR SCL F— ANk SDA), FLIN—2% T iE () SMBus $E/E4k;
B HERR AL, SMBus HdlE % LT 12C 11 7 Az ag = (L 8-2);

W AR E- ARG, HE AR AR,

W ECCREE BN

SMBus F1 12C AN [F] & :
% 8-1 SMBus 5 I2C KIELB

SMBus IXC
e RARYHE 100KHzZ RRAL R IMHz
s/ MEREFE 10KHz Tod/METE
[ 5 32 4 HL R HCTH VDD e
ANFEI SRR (PR B 1, BhAHI4E) 7 AL 10 A7 REHR Y A IS 1Y
AN R R L (PR iy 4, AT 46 TR el

8.3.7.2 SMBus fi&

SMBus FIHI R4 PLAZL, FSRIBBRMEMETR. —Boki, SMBus & W THEN TR, FEMAT
HLJE AL ON/OFF 154 (B M, 9 R GUAN r I B R AR 55 S (R B 4k

8.3.7.3 B &ARIR

E SMBus 1, FE—MNEEAAENMB &I HE — Nk, 1Ak

T BE AR, YA —NE IR FR IR (UDID) SR 84 o
8.3.7.4 BRI

SMBus H AR MG EHE 8 MR . A T T SMBus RIS B AR HE 2% SMBus £ AR MYE
V2.0(http://smbus.org/specs/). F 7] DLk 5 fd FWR L 03 o

SMBus AR B AGE N SMBus iR TiE X%, SMBus #& 12C VS Hh Bl A5 s U 74E.
N 12C W& il SMBus B2 —#EATU5 1A, SR N 3% SMBus MG .

JF: SMBuUs 32 7 Quick command /2K
8.3.7.5 Ml (ARP)

i3 SMBus VB3 BT A HE— Uk 255 B R AR DRI p 5%, TR AL A AT PR CARP) o 3 hIEf#
B sCRAT — TRk

AFATT—A~ SMBus =¥ £l 7] L 7] 2k

i F] SMBus ) EEZAFEMLH ) Bt bk . B AERF AL I, 7 Lk Cras AN, BB SR VR T L
TRE Motk

Wbk Y2 5, BT BUSNE SMBus FTRITE (U i 2y e itk (1 ¢ 455 Ui i) 151 52 itk (10 v 46 BT R e ) 2 —
BRI
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8.3.7.6 SMBus $ZEEHE R,

SMBus 24t 7 —/NaliE ) Mi{E S5 SMBALERT (45 SCL f1 SDA —#f, £&—MELE5ES), W&HH
S SRy R H e ), (HFEEPE—A 5. SMBALERT i % 1 SMBus | #&IEN k45 S8 H . o6
5': SMBus E‘J?ﬁ A%\ﬁ 2 /I\?%‘o

B MBI BER 45 7T LI B 12C_CTRLI.SMBALERT 47 AHE/RE B 5 EHLEE . EHAIZ Tk iFaE
e N il ARA (Alert Response Address, Hibikb{E 29 0001100x) 1517 Frff SMBALERT ##%. R Lk
# SMBALERT $7 )% 45 RE N2 ARA. HIRZS R H 12C_STS1.SMBALERT KAR RN . M ARIE B2 4E1
PRITAS & 52102 R 95 e s S Nt At o =T VA P AN N VAT 1 5 < (110

MEZANW &N SMBALERT NIRRT, fEshbbfafndfed, Sathiedt bbbk Mt segikm) nr bl br
WM RLIEE . WRMAMYLIIE, NEAK SMBALERT AEAMK. R SCERTEE, B
SMBALERT 15 AMK, FRoR ENUK FEREEL ARA. 7% KH SMBALERT 15 S EHLAT LLUERIVI ) ARA.

8.3.7.7 SMBus JH{= g

SMBus FEEIRFEATbRAHE PC IRl IR ZAEH] SMBus #30, &7 ZAERE 7 HHCE SMBus 7€ &
fE4% FFWAR. SMBus RFEAREAL. SEIUE SMBus Tl i /2 _E 2 Bl

1. H %, WE IRC_CTRLI.SMBMODE f7; Jf #& M N A % K it B 12C_CTRL1.SMBTYPE #!
12C_CTRLI1.ARPEN fii, #1}f 12C_CTRLI.ARPEN=1 H I2C_CTRL1.SMBTYPE=0, fii [l SMB #{ % 2kik
Hiht; 4% 12C_CTRL1.ARPEN=1 H I2C_CTRL1.SMBTYPE=1, f{#i[f] SMB ¥ % & k7B

2. T 3FF ARP #4 (12C_CTRL1.ARPEN=1), 7t SMBus LML (12C_CTRLI.SMBTYPE=1), #
T B0 B bR AL 12C_STS2.SMBHADDR (£F SMBus MBI, Wi 2C STS2.SMBDADDR #7:&
f2), ISl ARP W I ThfE

3. N7 ¥ FF SMBus %R, BAENZN 12C_STS1.SMBALERT #RrEAL, FSCHUANN (KT AE .

8.3.8 MRS PRI

2C $: bR EE R REWS L IEFE SCL/SDA £k 111 50ns (IBH], PRIULit 1Al E il 25 A ek 2% o« AEHLE
WRRERUIT S, A PUE % E 12C_GFLTRCTRL.SCLAFENN/SDAAFENN 745t Ihfit . #4018k 2838
it & 12C_GFLTRCTRL.SCLAFE/SDAAFW & &1 JIE Bl f¥) 56 B Sns,15ns,25ns,35ns o H- i85 i i fic &
12C_GFLTRCTRL.SCLDFW/SDADFW A3 0 18 2 58 . Ho i K38 %5 2 9 (SCLDEW([3:0]5, SDADFW([3:0])
*Teeike [HREETFIE L 2R 3G N SDA 2RI CRFFIS ], 38 IN{E A (SDADFW[3:0]+1)*Tecrk o

8.4 A AR

244 Ay kN K B 2N ( Cortex®MO % 0 &b F 45 IR IR &) B, R 4E PWR B B 1
DBG CTRL.I2CITIMOUT 1 DBG CTRL.I2C2TIMOUT FCE 7, SMBUS ;5 il a1 4k 48 [F % TAF e
AreUE L. PEDL 3.3.1 1.

8.5 HHriER
NRINH T AR PC K
K 82 12C FHrER
TR T L= A UD W BRI
12C 47 b IR ERI%E (F) STARTBF EVTINTEN
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m T R S o T HirE W E AL
ik B &% () BiHEICAS (W) | ADDRF
10 Ak B B R 3E (1) ADDRI0F
ez k6 (W) STOPF
O 7T AR 5E K BSF
Bl g X JE = RXDATNE
— - EVTINTEN A1 BUFINTEN
RILEG X N TXDATE
BREER BUSERR
FEER (F) ARLOST
IVESERL ACKFAIL
— - ERRINTEN
AR/ R A OVERRUN
PEC 4% PECERR
SMBus # % SMBALERT
SCL i SCLLTO
ficit SCLLTOINTEN
SCL =it SCLHTO
I SCLHTOINTEN
DA {KAB DALT
SDA G S o SDALTOINTEN
8.6 12C FFafid
A UHET (16 f0) BRF (32 fir) (1177 AR AR X HE AN 3L 77 17 8«
I
8.6.1 PC HFHFERLKE
F 83 PCHFREE
Offset|  Register Sl [R[N[e[R[S[[N[F[e[a[a[sl[a]als[a[a][g[c]o]=][~[e[w][~][o][~][]o
= Zz|lo w
3| 4 _| s bl Slz|G|8|z2|l=|=]|= gla
000h | 12CCTRLL | § § % Reserved s | § 0| g g E E 818 g E % z
gl 5| & & 13|2| (225|215 3]|z
Zl&|&
zZ pze zZ =
Blzlzlz|z|z ZIEIEIE] B |23
004h 12C_CTRL2 § '9 '9 '9 9 'C_J Reserved <§f 5 E E § <—(‘ g CLKFREQI6:0]
“I7171313 | SlElz|z| £ |3|%
1] —_—
5 & g
008h | 12C_OADDR1 Reserved E Reserved 001 ADDR[7:1] 8
: : :
4
00Ch | 12C_OADDR2 Reserved Reserved ADDR2[7:1] 5(:
[a)
010h 12C_DAT Reserved Reserved DATA[7:0
=
elgle HEAEIFERIERE RS ERRNE
014h 12C_STS1 Reserved E % ; Reserved % 3;' 8 % 4 é 9 é % g g :1 & z QD: &
2(3|8 AEHHEEEEE IR EEE
@ (% = o < <|F |z 0
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£lgleld w
2|2 5 2 g w 8 >
018h |  12C_STS2 Reserved PECVAL[7:0] 131513181818
R e 3 8 [ 2 )
AEHEIE
L he]
> a 2
01Ch| 12C_CLKCTRL Reserved 51¢ ; CLKCTRL[11:0]
[a) (Ii) &
020h | 12C_TMRISE Reserved Reserved | TMRISE[5:0]
z S |z =)
Z|3 = P =
028 [12C_GFLTRCTRL R tlel 2 |E|z| 2 : :
X eserved “18| £ |<|8| C SCLDFW[3:0] | SDADFW[3:0]
3l&l 2 [S|&] 2
n 8 7] %
8.6.2 I’C &% /748 1 12C_CTRL1)
bk A% 0x00
HAfE: 0x00000000
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved LTOSEL HTOSEL Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ngﬂ ASL“QET PEC |ACKPOS | ACKEN SGTEOI\? S(T}’EET EXT;ISND GCEN | PECEN | ARPEN TS%% N?g/[g]i EN
™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w ™w
Az, 2R iR
31 Reserved REE, DAIRFFEALE
B BB % (low timeout threshold selection)
00: 25ms
30:29 LTOSEL 01: 100ms
10: 1s
11: 4s
RN B % (hightimeout threshold selection)
00: 256us
28:27 HTOSEL 01: 512us
10: 1ms
11: 128ms
26:14 Reserved REE, DIRFFEALE
WA AL (Software reset)
TEEANLZALETHRIA 12C 15| IR R, MR RS,
13 SWRESET 0: 12C BT E LRSS
1: 12C Hgsb T EALRTS .
e ZE P T 12C_STS2.BUSY 17 %1, A al2k [ X H 1 T E 15 o
12 SMBALERT | SMBus /2 (SMBus alert)
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R BFR ik
BT DL B BUERR %A, 24 12C_CTRLL.EN=0 I, HIREfEiERR:.
0: B8 SMBAlert 5] A HAR & . $RERNA 23 hE Sk B IRAE NACK 5 % J5 [H;
1: 3R35h SMBAlert 5| A HARC. $RERMR S hE K B IRTE ACK (5 5 )5 1H .
P A (Packet error checking)
BAERT DA B BE B A 1% e PEC J5 SRl B AR 4R sE 1h 4 A 5124
I12C_CTRL1.EN=0 B}, f{35os =Gk
11 PEC
0: JC PEC f&i
1: PEC f&%
JE: fhEEELHRT, PEC HIi1- 554,
MAIPEC 7B (HFHdEEI0  (Acknowledge/PEC Position (for data reception) )
BAETT DA B BE AL, 804 12C_CTRLL.EN=0 i, BfaE6k.
0: I2C_CTRL1.ACKEN 3 ¥ 72 A& 75 [a] 4 A IEFE R (1) 7715 /3% ACK; 12C_CTRL1.PEC {3
N HFRAL A TN PEC,
0 ACKPOS 1: 12C_CTRL1.ACKEN A #5E/& 75 ] N — /MU B 1)1 K% ACK; 12C_CTRL1.PEC fifg
AR AL RS RN T — N2 PEC.
T ACKPOS fi7 HBEFIAE 2 FHIHIiC By, b ZiE RSB < HiTAC & .
AT NACK % 2 M7, 12C_CTRLLACKEN fAZITE 12C_STS1.ADDRF fi5%EiE%E .
RTRME 2 S350 PEC, WfERCE ACKPOS {72 J5, ADDR JEEF 4 &E
I2C_CTRLI1.PEC fi.
MZAERE (Acknowledge enable)
0 ACKEN Wﬁlﬁﬂuiﬁzgﬁﬁﬁﬁéﬁzm, =24 12C_CTRL1.EN=0 I}, FIffi{ 4.
0: JCRIZFIR [
I TR B — AN IR B — N (VTR P b SRR D
2 1E44F /=4 (Stop generation)
AP DA B SR B AL B B L SR, RS R Al B SMBus IR H# R
m, B
FEERT:
0: TiEILgmr 4k,
8 STOPGEN 1 7547 AR AT A 2R G 7= A 261
M
0: TiFEILgm 4k,
1: 75407519 4% %0 5 R SCL A SDA £k,
e 24128 7 STOPGEN. STARTGEN 2 PEC {7, TERFIFIEREEMEZ BT, I ZEHATIE
17X 12C_CTRLI HI5HE1E: A AGEL 5 2 A& STOPGEN . STARTGEN 2 PEC f/.
IR AFr 4 (Start generation)
BAFRT LA B BE RO, MR aR 2R R L E B 12C_CTRLL.EN=0 i}, HIfELRERR.
7 STARTGEN
0: ToilRshoktr=rE,
1 AR AT
2R P E K (MR (Clock stretching disable  (Slave mode) )
AL EE MU F R R34 (12C_STS1.ADDRF & 12C_STS1.BSF #rEBEAr) KR
6 NOEXTEND | #iff SCL. il EAiEE.
0: FVFIFAEPIEK:
1: ZEIEE B e K
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LI, ZFK Eip
TR AL (General call enable)
5 GCEN 0: ZEIETHEIRENY . ARZ(NACK)HHE 00h;

1. SRV Y. LR (ACK)HidE 00h.

PEC {#iif (PEC enable)

4 PECEN 0: 21k PEC #;

1: F)8 PEC #E=.

ARP fiifit (ARP enable)

0: ZEil: ARP;

3 ARPEN 1: ffife ARP.

Wi 12C_CTRL1.SMBTYPE=0, 1§/l SMBus % HIER Akl
o 12C_CTRL1.SMBTYPE=1, f#f SMBus )3tk
SMBus 27 (SMBus type)

2 SMBTYPE | 0: SMBus %#;

1: SMBus E£Hl.

SMBus #3{, (SMBus mode)

1 SMBMODE | 0: 12C fiz;

1: SMBus f& 3.

12C BiHefdise (Peripheral enable)

0: ZEFH I12C i

1: JAH 12C #Edk,

T WIRIERR Z T i IE T, 2 TR R, 12C BELRpE A IR [ 55 R A
B TSR T R EN =0, Hre ol skt
EFEHT, BHLGHRZ G, BRI Z.

8.6.3 I’C &l & /748 2 (12C_CTRL2)

HihtfwEe: 0x04
SAE: 000000000

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

SCLLTO | SCLHTO | SDALTO

Reserved | LTOEN | HTOEN INTEN INTEN INTEN

Reserved

™w ™w ™w ™w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMAEN ER;IINT EVI;I'IIIN T BU;;INT Reserved I[J)X[S? Reserved CLKFREQ[6:0]
™w ™w ™w ™w ™w ™w
Ak b R
31 Reserved IREE, DIRFFEALE
30 LTOEN N ThAE{E RS (low timeout function enable)
0: ZEH;
1. flifE;
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R 2 E1:57)

Pz 12C B0 F A IR # I A BE UL

29 HTOEN T ThEEM AL (high timeout function enable)

0: 25H;

1: ffife;

Pz 12C B F A7 I IR # I A BE AL

28 SCLLTOINTEN SCL R 42 P Wi fli A (SCL low timeout error interrupt enable)
0: 12C_STS1.SCLLTO =1 i}, A=A,

1: 12C STS1.SCLLTO =1 I}, F=A4H1iT;

27 SCLHTOINTEN | SCL =45 i= 1 Wrflise (SCL high timeout error interrupt enable)
AL AT S 07 B, BAE 12C_CTRLL.EN=0=0 I i {HiE K o
0: 12C_STS1.SCLHTO =1, A=A rlky;

1: 12C_STS1.SCLHTO =1 I}, p=A=vhlr;

7 SMBUS #LECF,  Zf7/FRf fH1E SCL & it 1% - Fed iy i iy fE e
26 SDALTOINTEN | SDA {K#E AR Wiffige (SDA low timeout error interrupt enable)
AL E 077K, BUEE 12C_CTRL1.EN=0=0 I} A5 .
0: 12C_STS1.SDALTO =1 i}, A=A,

1: 12C_STS1.SDALTO =1, =i,

25:16 Reserved TREE, WIREFRAME

15 DMAEN DMA iR f# it (DMA requests enable)

0: 21k DMA 3K

1. f¥fE DMA &K,

14 ERRINTEN Al B8 (Error interrupt enable)

0: %1k HAE i

1: Fovr e,

FENFIAET, Az

I2C_STS1.BUSERR =1

I2C_STS1.ARLOST =1

12C_STS1.ACKFAIL =1

12C_STS1.OVERRUN =1

I2C_STS1.PECERR =1

12C_STS1.SMBALERT = |

13 EVTINTEN HEh W ffE (Event interrupt enable)

0: A& IR

1. ovrFfrrhis

ERHEMAT, W Eidb:

[2C_STS1.STARTBF =1 (FE#=)

I2C_STS1.ADDRF =1 (F/MHE)

[2C_STS1.ADDIOF =1 (F#H)

I2C_STS1.STOPF=1 (M)

I2C_STS1.BSF=1, {HRZ¥HA 12C_STS1.TXDATE B I12C_STS1.RXDATNE F {4
U 12C_STS1.BUFINTEN =1, 12C_STS1.TXDATE fr&EA 1
ISR 12C_STS1.BUFINTEN =1, 12C_STS1.RXDATNE FrE A 1

12 BUFINTEN ZErhER R RE (Buffer interrupt enable)
124 456 H R AR ERAT NSING TECHNOLOGIES INC.
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R 2 E1:57)

0: 4 12C_STS1.TXDATE=1 8 12C_STS1.RXDATNE=1 i}, A=A 4T fa] oy,

1: 4 12C_STS1.TXDATE=1 B{ I12C_STS1.RXDATNE=1 i} (12C_CTRL2.EVTINTEN=
L, PAFEMRE O DMAEN 2 FRRE).

11:9 Reserved REE, BIREEEAE
8 DMALAST DMA )5 — A& (DMA last transfer)

0: F—X DMA ] EOT /N2 5 fe I A i

1: F—k DMA ] EOT J& i 5 Mt .

VE: ZE TN CEN, (EF7 7RI — K BNCE A I AT L= — NACK .
7 Reserved e, DIRRFEAE

6:0 CLKFREQ[6:0] 12C MBI 445 (Peripheral clock frequency)

CLKFREQI6:0] 1%y APB B a2 LU= A IE# B 57 :

0000000: ZEH

0000001: ZEH]

0000010: 2MHz

0000011: 3MHz

1000000: 64MHz
1000001~1111111: Z%HH

8.6.4 I’C H S HuhE % 7748 1 (12C_OADDRI1)

Motk fwAZ: 0x08
HAME: 0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
I/\\/l%%]}é Reserved Reserved ADDR[9:8] ADDR[7:1] ADDRO
™ ™w ™w ™

vz B iR
15 ADDRMODE SRR CABERD)  (Addressing mode (slave mode) )

0: 7 Atk CANWERE 10 Azl
1: 10 Rz HhE CRmIRL 7 Ak

14 Reserved DAAGR Y AR EE N1
13:10 Reserved REE, WIRFFEAME
9:8 ADDRJ[9:8] B2OHhE C(Interface address)

Huhk# 9~8 iz
T 7 (LA A K

7:1 ADDR[7:1] B2k CInterface address)
Huhk ) 7~1 7.
0 ADDRO Ok Cinterface address)

HIHE S 0 fir.
PE: 7 (BT T

125 / 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



ay,
" " El Riﬁ 7K www.nsingtech.com

8.6.5 I’'C H &bt % 7742 2 (12C_OADDRY2)

kw2 : 0x0C
EAi{E: 0x0000

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

Reserved ADDR2[7:1] DUALEN

™ ™w

Brigk B2 Eiip%

15:8 Reserved RE, DARFEE

7:1 ADDR2[7:1] B Otk Cinterface address)

FEXHB LA T ok 7 7~1 £z

0 DUALEN XA R AL BEAZ (Dual addressing mode enable)

0: AMEREXUBIEAEA, HAT OADDRL #iR%];

1: fEfEXUbhEEER, OADDRL Il OADDR2 ##%iH5) .
e XTI E R

8.6.6 I'C HIEHF 745 (12C_DAT)

Motk wA: 0x10
HAME: 0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved DATA[7:0]
i, B4 iR
15:8 Reserved REE, WIRFFEAME
7:0 DATA[7:0] 8 I EIE A7 4% (8-bit data register)
Rk B

TERE MBEC T WU S8 T B 7 %

JERBC AR 12C_STSL.TXDATE =0, #1758 e GA K 7 17 7%

TERL WL FE ACK i, &4 17 ARLOST F1F, FEEI) 7 H A 206 # T 2V 508 77 17
7, DI GEERE .

8.6.7 PC RAFFEE 1 12C_STS1)

HihtfwFs: 0x14
HAE: 0x00000000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved SCLLTO | SCLHTO | SDALTO Reserved
rc_ w0 rc_ w0 rc_wO0

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

Reserved A?_l\l/ilﬁT TIMEOUT| PECERR ?{\{E\JR BUSERR | ARLOST |ACKFAIL | Reserved [ADDR10F| TXDATE R‘);DEAT STOPF BSF ADDRF |STARTBF
rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 r r r r r r r

bk Y\ Ejiipo
31:26 Reserved R, LAURREEAME
25 SCLLTO SCL i #5% (SCL low timeout error)

AL 05K, BULE 12C_CTRL1.EN=0=0 i fhfifFiE K

0: JCHARTHEiR:

1: BRI

24 SCLHTO SCL /I 4i% (SCL high timeout error)

AL 0 KR, BULE 12C_CTRL1.EN=0=0 i fhfifFiE K

0: JCHARTHEiR:

1: BRI

J: SMBUS BT, Z/GRTIE SCL & it 1% - Fitdht b

23 SDALTO SDA i 4% (SDA low timeout error)

AL B E 05, BULE 12C_CTRL1.EN=0=0 i} fhfifFiE K

0: JCHARHEiR:

1o R R R A

22:15 Reserved fRE, LIARFFEAME

14 SMBALERT SMBus #£lE (SMBus alert)

WAL AR B 075 R, BUEE 12C_CTRL1.EN =0 I d Al 1§ B

0: JG SMBus #&f# (FAE0) %15 SMBAlert i S HihE kP51 (AR

1: fE5IM /=4 SMBAlert J2EE S AF (EHE) BulicF] SMBAlert M Bl (D
13 TIMEOUT N A7 AL

RPN R ARSI B 1, SRS 05k, 3(fF 12C_CTRLIL.EN =0 It}
FH B A 375

0: Tl IR

1: AR R A

12 PECERR TEFEUN & A4 PEC £1% (PEC Error in reception)

AL E 0% 8RR, BfE 12C_CTRLL1.EN =0 I AT {475 kR

0: JC PEC ##i%: #:U4 B PEC J5H2#RIR[F] ACK (1 12C_CTRL1.ACKEN=1)
1: PEC #i%: ¥:UXZE| PEC J5H:IX#5IR [F] NACK (A% 12C_CTRL1.ACKEN &7 &A1)
11 OVERRUN T #//R % (Overrun/Underrun)

AL S 0% RR, B{E 12C_CTRL1.EN=0 I FHAF{iE R .

0: o /R E:

1o I EYRE.

4 12C_CTRL1.NOEXTEND=1 i, 7EMIE RO iAo [F B
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R 2 iR

FERMOBE A S BB — AN, A SRR A AR B A B E R, R AR 3
B, Bl e Bk

FERIERE A T B R IE— B, A IR S NS, BRAER B R, [H
FER B R 2R IE PN o

10 BUSERR RZR4E% (Bus error)

AL AR B 0’75 R, BUEE 12C_CTRL1.EN=0 It} {5 % .

0: TCilRanEus (21 s

1: RCAA S IR A A A .

9 ARLOST gk E R (FERFO

AL AR B 074, BUTE 12C_CTRL1.EN=0 Il AE{Ei5 % .

0: WAMEER:

1 i E%k.

MLV B AR I, BRI BN 7E ARLOST FF2 5, 12C #:10 HEhY)
Hela] \E R (12C_STS2.MSMODE=0).

JE: 7 SMBUS BECTF, M XL I (R A1 A 2 B i X ]
(N ELFFHEA TP,

8 ACKFAIL MW (Acknowledge failure)

AL 05K, BULE 12C_CTRL1.EN=0 i hiff{FiE Kz .

0: WA RNE R

1: BRI
7 Reserved REE, DIRFREAE
6 ADDRI10F 10 Pk PHI B RIE (R

BAF L STS1 A fE#s /5, % DAT ZF 178 I S ARG iz, 8024 12C_CTRL1.EN=0
W, EHE BRI

0: 45 ADDI1OF ZH K4

1: FRFADEWKH M Rk %

7E 10 A bR, M F R CEKE — Dbk R L, BERRZALE .
JE: W F—+1 NACK J5. 12C_STS1.ADDIOF {71 # &1,

5 TXDATE HHE A AF 2 N CRIERD

BASHAE T DAT TFA7 3 iR AL BUE R A — AN RIAEUF (LS, 304
12C_CTRL1.EN=0 A FAg {4 [ ZhiE K

0: Hd a3l

1 BOEHF AR

TEIRILHARI, B 2 A7 3 N S A B 1, 7R R & B BOAS B B A
WRIEI—A NACK, 3 F—MNERIENFT & PEC (I12C_CTRLL.PEC=1) , ZMAH#E
i

e EGAF | PNERENIEA T, 2% B T BSF G, #AGEIE 5 TXDATE 17,
B BIABHE F 17 VT 5

4 RXDATNE A AR R

AR HHE AT A7 2 1 S RS A, 804 12C_CTRL1.EN=0 i} A3 4

0: Bl HFAEHAT:

1. B aRAET

RN, MR AN, ZOHE . EERBOBHET B, A E AL
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R 2 iR

TERHE ARLOST B, RXDATNE A E A7

Ve 2B I BSF B, ST REIE R RXDATNE 17, KI5 & s VT8 40 -

3 STOPF b SRR AL O

BAESEEL STS1 77445, * 12C CTRLI F7Ea 1S BB ERIZ A, Y
12C_CTRL1.EN=0 B}, fffE5ERRiZ%A

0: WA EIfE 12644

e or ) 1k 26 A

A NVE = = VN & e S ¥l w Rl EI (5o S L I T E S SR 2 VAl

2 FYCEINACK J7, 12C_STSL.STOPF ([ AN#t &1/

2 BSF FAEISEH (Byte transfer finished)

TERAFEEL STSL #FAE 38 )5, WA A A7 28 B S R TE AL BEEf& S P R ik — A
EIAEZIEE R, B4 12C_CTRL1.EN =0 i, A {iERR%AT .

0: FALHIA TR

1. FifEHsE R

24 12C_CTRLL.NOEXTEND =0 i}, 7E RNFEHL NG %A B 1

FERRYT, QU] —ANEr T (RS ACK kit LR 25 77 88 38 Al i L
(12C_STS1.RXDATNE =1) .

TERIERT, M—ANF RN BE R% HBER A A 25 IE RS NB R (12C_STS1.TXDATE
=D

I HYCE—1NACK J7, BSF 1729 E 7.

W R — AN AR 75 & PEC (12C_STS2.TRF 3°I°, R} 12C_CTRLI.PEC N°1’), BSF
MR B

1 ADDRF bk E B A% (R HbbkITRE (D

TERAF AL STSL B A748 )5, X STS2 ZrAZ A% M BB 7S bR 1Z A4, 54 12C_CTRL1.EN=0
W, BB BRI AL .

0: HuhEATCEE A R bhE (D, Hihb Rk AR e (AR,

1: I3 BEDTEE AR, btk RIESE R (R,

FEERT:

7 AL, U B ACK JEZAEE 1, 10 A7k S, U B hk (f 58—
ANFAH) ACK i E 1.

MR

L) i bl 5 OADDR 27 A7 445 71 (1 N 28 AHILIC, B0 3k AL El SMBus 5% BR A M b1k Bl
SMBus A5 SMBus SRR IR, SEAF BRI AL E 1 CAXE R B R .

M AWFINACK J7, 12C_STS1.ADDRF (/2 E 7.

0 STARTBF IR (D

BAFEEEL 12C_STS1 274 )5, S EF R KIRERERZAL, 5024 12C_CTRL1.EN=0
B, EHEBRAZAL .

0: RAIXHLG AT

1: IR O RIE.

MRIE AR R E 1
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8.6.8 I’C IRAF 748 2 (1I2C_STS2)

Wbk {mFs: 0x18
HAifE: 0x00000000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PECVAL[7:0] il\égg il\Dd[B)g ?B:é C,'(\%?)% Reserved TRF MI\(;IE)E BUSY
Bk 2R iR
31:16 Reserved fREE, WIARFFRAME
15:8 PECVAL[7:0] BdE AL USRI (Packet error checking register)
¥4 12C_CTRLI.PECEN=1 i, PECVAL[7:0]7F/ A ¥ 1) PEC {# .
7 SMBHADDR SMBus FHLkHutE (A
P —AME L e — N E R AR E, 3% 12C_CTRLLEN =0 I, M#{F# %A
(73
0: RUkF| SMBus FEHLHIHLAE;
1: 4 12C_CTRL1.SMBTYPE=1 H. I12C_CTRL1.ARPEN=1 I}, YcZ| SMBus FHLHHL .
6 SMBDADDR SMBus & BRIAHAE CAABEED
P —ME IR B — N ER ARG ER, 50 12C_CTRLLEN=0 i, AH{F¥i%4005
738
0: AKIEl SMBus & I ER AL 5
1: 24 12C CTRL1.ARPEN=1 i}, Ii%] SMBus ¥ {1 2R IA ML .
5 DUALFLAG WhRE AR
TP —MF IR B — A EE AR IR 2 RS, X 12C_CTRL1.EN =0 i}, R %735
738
0: HEULBIihht 5 OADDRL A ) Py 28 F ITHL 5
1: $URF Rt 5 OADDR2 A i A & HE ILRL .
4 GCALLADDR FUREREI AR (AR
P —AME I B — AN E R KRR RN, 3 12C_CTRLLEN=0 i, B{RIG %05
738
0: RUKBI HEIF AU hl:;
1: ¥ 12C CTRL1.GCEN =1 I}, (&30 &y fystt .
3 Reserved IREE, DIRFFEALE
2 TRF JIEHEWC (Transmitter/receiver)
ERTI BN E 1 2¢F (12C_STS1.STOPF =1) . BEEKIRIAZ IS MR E KR
(12C_STS1.ARLOST =1) J&, B{%4 12C_CTRL1.EN=0 i, BE{HKHIERR.
0: HdEHEE;
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RN B — M IR, BRI LB R .
0: fEMZ L TCHHRE IR
1: {2 IEE BT Bl i

R 2 E1:57)
1 Bl ikt
TERA ALY B 25 R, AR Mk 275 1) R/W AR
1 MSMODE FE MR (Master/slave)
Rk PRI B —AME &R, MPEES (12C_STSL.ARLOST =1) Hf. 334
I2C_CTRL1.EN =0 I, f#{HEMI%AL.
0: MAsER;
1. FHEA
M AT B4 (12C_CTRL1.STARTBF=1) i, ffE¥ %07 B A,
0 BUSY BT (Bus busy)

TERCINE] SDA 5L SCL MRS, MG ZAIE 1,
J: IFTE N 2 BT IE TR T 26 A, 250 9622/ (12C_CTRLI.EN =0) #1Z/5.5 17

8.6.9 I>C B¢ #= | F%% (12C_CLKCTRL)

bk % : 0x1C
SAE: 0x0000
71: CLKCTRL #1748 NG EFKH PC #f ((12C_CTRLI.EN =0) 7551 & .

15 14 13 12 11 10 9 8 7 6 5

DUTY |FSMODE Reserved CLKCTRL[11:0]
Bk 2R 3%}
15 DUTY PR 7S E
0: Tlow/Thigh=2;
1: Tlow/Thigh=16/9
14 FSMODE 2C FHEAEF
0: 12C ArdEfE( b 2 LRI 1/1);
1: 12C POgAR (S 2 LT RE )
13:12 Reserved REE, WIRFFEAME
11:0 CLKCTRL[11:0] | PRs/FRAEREC N B szl A 2 4 (420

AR T W B U 1 SCL .
m 1% duty cycle = Tlow/Thigh = 1/1:
CLKCTRL = fecLk1(Hz)/100000/2

Tlow = CLKCTRLXTpcLk1

Thigh = CLKCTRLXTpcLk1

m 1% duty cycle = Tlow/Thigh = 2/1:
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Brig ey Ei3%

CLKCTRL = frcLki(HZ)/100000/3

Tlow = 2 xCLKCTRLXTPCLK1

Thigh = CLKCTRLXTpcLk1

® 0 duty cycle = Tlow/Thigh = 16/9:

CLKCTRL = fecLk1(Hz)/100000/25

Tlow = 16 xCLKCTRL<TpcLk1

Thigh = 9 xCLKCTRLXTpcLk1

B, i fecki(Hz) = 8MHz, duty cycle = 1/1, CLKCTRL = 8000000/100000/2 = 0x28 .
TEEC LI BOE NI ME 2 0x04, A(R5# DUTY (R AT ME P 0x01 o
2. Thigh= TrscLy+TwscLH), FEH LI F AN X LEZFHTE X o

3. Tiow= Tiscu+TwscLyy, FE M EHE F PP LESFHT & X o

8.6.10 I*C _EF+i} [A] & #72% (1I2C_TMRISE)

bk RA: 0x20
EAifE: 0x0002

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

i, B4 iR

15:6 Reserved fRE, LIARFEEAME

5:0 TMRISE[5:0] | fEPGEFRHER T Mok AR (RO

XL AR B 12C RERRINE B4 Bk SCL TR ), 3KB IR A 1.

Bilan, ARAERER ROk o SCL B FHi 8] 2 1000ns. #1EE 12C_CTRL2.CLKFREQ[5:0] 7 (¥
25T 0x08(8MHz) H. TecLki=125ns, # TMRISE[5:0]% 4255 A\ 09h (1000ns/125 ns +

D .

WIRGE RA R — AR, NN HEEE 5> 5 N TMRISE[S:0] LA £ trien S48

JE: HA2G12C 28/ (12C_ CTRLI.EN=0) #7558 & TMRISE[5:0]

8.6.11 I’C y& P I=H| &F /7% (12C_GFLTRCTRL)

bk fw#s: 0x28
HAifE: 0x0000
71: GFLTRCTRL #/7#8 NG 7EFKH PC i1 (12C_CTRLI.EN =0) F G5 E -

15 14 13 12 1 10 9 8 7 6 5 4 3 2 I 0
SO | Reserved | scLaFwino] | S2AAF | Reserved | SDAAFW[L0] SCLDFW(3:0] SDADFW([3:0]
™w ™w ™w ™w ™w ™w
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R BFR E1:57)

15 SCLAFENN SCL BLALLIE I A f8 fe

0: ffige

1. ZH

14 Reserved Reserved

13:12 SCLAFWI[1:0] | SCL bl it 28 56 FE ik 4%
00: 5ns

01: 15ns

10: 25ns

11: 35ns

11 SDAAFENN SDA BLLIEN 23 e

0: ffife

1. #H

10 Reserved Reserved

9:8 SDAAFWI[1:0] | SDA EHLLIE I #% 7 FF i % :
00: 5ns

01: 15ns

10: 25ns

11: 35ns

7:4 SCLDFW[3:0] | SCL ¥ i o 78 FE i ¥
0000: #:H SCL ¥ iEif %
HAhE: I8 % A SCLDFW * Trerk
3:0 SDADFWI[3:0] | SDA %Ik #5 % 5 i %
0000: %5H] SDA ¥+ 2%
FoAdfE . 983k %8 5y SDADFW * Tecrk
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9 BHRPRRR(UART)
9.1 &/

i

Sk e (UART) &R XU T AT AR Sz O, SCRpbilefs . ol RIGACE, DMETS5ZHR4

BB A AT A AT HAR AT He
UART #0RIESHBWRFERARE, ¥ HET DMA #7858 (5. UART 240 A8HE. LIN
R, B W Ti# 5. IrDA SIR ENDEC Ihfig.

9.2 FERFME:

A T8

SCRFRLLR Y T

BRPRPICE, RSB ATIA 4Mbit/s
SRR 8bit 5L Obit HHE

SCHFF 1bit B 2bit 5 1547

SERFRE A A PR 3T B A 56 VT A

Y TX/RX swap JfE

Y HE DMA Yk

SCHE RS-485

UART3 SCHRFIRDIFE R

FFZ AL PR IEAE A RNV, TUEE A FRERRE S, AT I A R R S i B A R o
SCRFRATLLAMMY (IrDA SIRD 4% S5 RtE, SRt iE s SR M FE TR

STRELIN B

SCRFZ R RN B AR . MU IR MR RTIR . RIS R

SCRFZAFWAER: FORER A AT AR BOR e Bl ORI, Bl RA I AR IR
LIN AT I DA 2 G DEIBAR Hh AW A A 28/ H AR R/ U R . 3 fSGRE I
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9.3 ThREHER

A 9-1 UART 1EH
CPU/DMA
i A
Transmit Data Receive
TX Register(TDR) Data(RDR)
' IrDA
R — SIR
SW RX EI\LI([;(EZE Tra[l;smit Shift Receiv'e Shift
- egister Register
i A
TX control RX control
A Ak
Tx clock
| Rx clock
Buadrate .
PCLK——® [ CTRL register
generate
BRCF Int t
register errup Wake up  —
GTP STS UART
register register address

9.4 ThEEHR

el 9-1 Fr7r, UART FRORLR) 3845 & 7 2200 RXORI TX 51 IS S0 e 8 . Horh TX ol Rk 51 I (i
1), HARIATIREAEREEBCA AR EFERT, TX 5] Bt e i, IR ThRERZE T, TX 518 EE 10
B, RS HIN 10 Fo B RE . RX NEIRZEIGI I G D, SalCldain R 1 R soR .

M AR R, B TX 5] REEdE, E v Em e @ RX 5] s . 43%a SRR
N, ML T A RIRES . HARWikg . 1 AN EIAA+ 8 5L 9 M BE (FARA RAIERT) + 1 AMEIRAL (AT k)
+0.5,1,1.5 8% 2 MFEIEAL,
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5 FE 40 M e S R AR SR B R S B R
9.4.1 UART Mif&=,

AU 1, RESFA 2K

Hefffi: viEd UART_CTRLLWL BCE N 8 8L 9 A7, HefieA AALTERT.

ER IR S

ZENI: AR D2 R — AN SERE IR, AR AN . S R A A KR 1 R T AR AR T

WroT . 4 f 0 AL — A e R B T, AR . ERTTMIEE RS, AoRsm EE A 1 82 MLk
(D RIVESY SYEIA

B 9-2 FK=8 RE

8-bit word length ,1 stop bit

Clock I’T*}

Data frame bit7 can be the parity bit Start  Dataframe
Stat :
| it | bito | bitt | bit2 | bit3 | bita | bit5 | bite | bit7 | Stt)f}tp| bit |
I
Idle frame | Stsm
Start
| S;Cthp| hit |

Break frame

B 9-3 FRK=9 RE

9-bit word length , 1 stop bit

Clock II”‘1|_

Stat Data frame bit8 can be the parity bit | stant Data frame
bit | bito | bitt | bit2 | bit3 | bit4 | bits | bite | bit7 | bits |S;<_Jtp | bit|
i

Start

Idle frame | bit

Break frame bit
A )
9.4.2 RiX#%
MREDI R RE S, BEABALF A T AR @E T TX 5] 4 .
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Hihk: PRYITE R L X B AL X E IR %1095 [H [ AR K
Hiif: +86-755-86309900 {53 +86-755-86169100

M4k https://iwww.nsingtech.com Hi4i: 518057



ay,
%) EIREA

www.nsingtech.com

9.4.2.1 Z5 BRI
UART _CTRLI.TXEN # 1 J&, UART &7ERE¥HE 2 6l KiE—A 2 Wi
9.4.2.2 FRRIE

EERMERGE, FRIEY K% EFNFRRIER, RIE—NEIBL (RHEF). Ki%kSRIEEIE K
FENC B A% 8 Ak 9 M Eds, HRIRE RS &%, WAL L4 UART CTRL1.TXEN #7EZ, ¥
SRR RIS E LT, DB IEAE AL S B

9.4.2.3 1% ILAL
FRRIETERSG, K& BNRKIET AL, 1R A ]t UART CTRL2.STPB[1:0]ACE -
& 9-1 fF 1L E
UART_CTRL2.STPB[1:0] | {EIEMKE (fL) ThREHAR
00 1 TN
01 0.5
10 2 AT 5 UART 1520, BR2igi U DL A il g 1 28 X
11 1.5
&l 9-4 1% (AT AR B
8-bit Word length (WL bit is reset)
CLOCK =
Stat Data frame bit7 can be the parity bit Start
| bt | bito | bitt | bie2 | bit3 | bita | bits | bite | bitz [, | Bit | Data frame
0.5 Stop bit 0.5Stop bit
Data frame bit7 can be the parity bit Data frame
Stat Start
| “hit | bito | bitr | bi2 | bit3 | bita | bits | biw | bit7 | Skt)?PI bit
it
1 Stop bit
Stat Data frame bit7 can be the parity bit Start  Data frame
| it [ bito [ bitt [ bit2 | bit3 [ bita | bits | bits | bit7 |15swopbit] |
1.5 Stop bits
Stat Data frame bit7 can be the parity bit Start Data frame
| it | bito | bitr | bit2 [ bit3 | bita | bits | bite | bitz | 2Stop bits | bit |
2 Stop bits
137/ 456 B REARRHERAT NSING TECHNOLOGIES INC.
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9.4.2.4 Wi

nl#E L B UART _CTRL1.SDBRK 3K /&i% 1 AWM. MEHEKE N 8 Art, WrFfmi ey 10 A74K P2k,
YRR N 9 AL, WiFid 11 AR ALE . BT migs o S RHE N — s b AT CGRrEP ).

W i & 5 5E 5, UART _CTRL1.SDBRK #ffHiEZ, RN B3R IEFIENL o B, R ELE L ik
FriT, WS T — AN W 45 1 A7 2k 5E S PR B A7 UART _CTRL1.SDBRK.

U EAE W TP U6 %2 2% T 85 % UART _CTRL1.SDBRK, 4TI FMiAS: K%,
9.4.2.5 RIEHE

1.  #f7 UART CTRLI.UEN k{##¢ UART;

2. TEMBRR. BARKE. RN, (S K. DRS00 B AHOC DMA;
3. f#RERI£XTHAE (UART _CTRLI1.TXEN);

4. @I CPU 5 DMA 4 ZLAGE R AR K S N K 25 17 % UART_DAT, 4%l 5 A\ Kl 45 A7 de i K %
UART_STS.TXDE;

5. YETEHIECEANBEIE A4 UART DAT J&, SfFRETERbREAM UART _STS.TXC & 1, ¥k
JERG: 7] UART DAT GAZH, FIHHEF UART TX 5/ IS 177 0~1 JEFF5 TR AERT . #1401 A 100K K
FFE, AN IIF R I E N Z) G A F) UART DAT, 27 F— N IR 460] 16552 UART TX
g1

B 9-5 RismZE

UART_DAT UART_TX ggﬁ%;é
UART_DAT
Write Time

Write Time Send Time

UART internal
baud rate clock

UART_TXPIN

Baud rate:100K Stop bits:1 Data bits:8 Parity:None Data: 0x55

9.4.2.6 L TEL

X 25 A7 4% UART_DAT W5 #AE 415 E 45 467 UART_STS.TXDE.

PR HE O R B P A7 21X BIR A7 27 A28, UART STS.TXDE f7HfifEE 1, #aBUEITIARIE. Wik
UART CTRLI.TXDEIEN & 1, ¥r=E—A . Sbit, wP R~ —ADEdE 5 AN BdE %5474 UART DAT.
X B 75 77 2% UART DAT HEAT 5 1R

B R TN, R BRI AT 4%, [F UART _STS.TXDE fifi {8 1

B R A AR AR ROR R, BE R AEBER AR, b MR R UG, AR AL F AR AR

2 — i K 1% 58 )5 JF H UART STS.TXDE & 1, UART STS.TXC # & 1. R
UART CTRLI.TXCIEN & 1, #4774 — A, UART STS.TXC il A FHAF#IERE % it —k
UART _STS #iffa%, F5—IX UART_DAT 77t .
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& 9-6 &i%EF TXC/TXDE 2805

set by hardware set by hardware
TXDE flag /\ \ /—\ cleared by software /—\ cleared by software / set by hardware
UART enable
Write datal Write data2 . Write data2
into UART DAT  into UART_DAT }to UART_DAT
UART_DAT | aaar | data2 | data3

Because TXDE=1

TXC igset
TXC flag s\ Set by
hardware

Idle Frame 1 Frame 2 Frame 3

. 1
T tine SlEENENERRREEEERERERREEEEEENN

0.4.3 7%

9.4.3.1 EAG LA

7€ UART 1, #05R 508 — MRS 1110X0X0X 0000, HiiA N2 — /N EIEA .

TS 3. 5. 7 MLRIEREE, DAKAEZE 8. 9. 10 MEAIRAEAN 00 (HBED 6 407, NI ARREIGA, F-R
UART STS.RXDNE & 1, {HA2 B AL NEF B brd. WHR UART CTRL1I.RXDNEIEN L& 1, MF=4E—4
FF T

3.5, TR HERFEEWA 0, 5IELFEIR, 25 8. 9. 10 M HISRAEA A0 &, WH KRB, (Hides
{37 NEF M 5 b G A

3. 5. THRRIREEE =40, SRER, 25 8. 9. 10 ALREEGE A0’ &, ARG, HEAL
NEF M5 bR 7

3. 5. 7 MEREEE A0, S REIFEIRE, 45 8. 9. 10 AIIREEE =400 A, WA RIRGEA, FEB A
NEF Mg 55 bR s

WRAEZE 3. 5. 7+ 8+ 9 10 MLFEREEAEM A 7 B PUFER, UART 2SN B £252 2 BRI 45
P, IR HE AR T I 0] 225 IR S SERF R R .
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& 9-7 ARG LRI
e e O O T R
_ 0
RX line ol
I I I N AN (NN AN AN AN MR NN NN NN N N
0 & & & & & © & &° & 1+ 1 71 71 1
e e e e e Y A A N
e e e A A R
sample
clock 112 |3|4|5|6|7]|8|9]|10]11]|12]| 13| 14| 15| 16
I I I
let One-bit time >

|
|
.. | |
Conditions L1 i ¢ X 0 X

. 0 X 0 0 X X X X X
to validate L \ / ﬁ })
the start bit T 1 [ [
Falling edge At least 2 bits  Af least 2!bits

|
detectjon | outof 3at0  outof 3at0
| |

Lo
Lo
Lo

X
Lo
Lo
Lo
Lo
Lo
Lo
Lo
Lo
Lo
Lo
Lo

9.4.3.2 & 1E4rL

5 I K FE T IEE UART_CTRL2.STPB[L:0]fC & . # AT, "ECEAN 1 A8k 2 fi7.

1. 0.5 fifFibAr: A IEAIBEAT RAE . PRI, SIS AN BEAS I Mt B8 35 R T ot

2. IAMFIEAL: BRUESL @ = A SO0 L AMEIRALIRRAE, E8R5E 8, 25 9 M 10 RAFAL EIHAT .

3. 15 /MEIEAL: X 1.5 ME LRI REERAESS 16, 25 17 FI%E 18 Kk AT, A2 ANk 0.5 4
BAEAL B, B AT AR SR )52 L ANEEA A B, BRIl asxd o TRt .

4. 2 AMEIRAL: X 2 ME LA FEREE R —F 1L R 8, 2/ 9 AIZE 10 MRAE A SR WRE A4
15 LA A RS U B — AN i 5%, WS RAR B B . 58— MF I 5 KA UART_STS.RXDNE #3
S E . 5 M IEADE A SR M % .

9.4.3.3 BWHRE

1. ¥ UART_CTRL1.UEN & 1 Kf#ift UART;

2. MREMERER. BELE. RIEM. FILMKE. PUARYE 7 ZR B A% DMA;

3. iR Es (UART_CTRLL1.RXEN) , JFUGHCHAAIK I,

4. W8 frmk 9 fr¥dE, it RX 5| AR AL A2, AR AT ROLAERT

5. ¥ IR B A7 2515 F) RDR %7774%, UART_STS.RXDNE #:# 1, Fonsudsnr gt . wif
UART_CTRL2.RXNEIEN . 1, K74 —A i

6. YFEYCTRE AN BT R . M O MR, XFRERRAF B E 1. W RERORL I R
UART_CTRL1.RXEN #{&%, uiHEfcEdE 2%

7. UART_STS.RXDNE ifiid %} UART DAT A7 2eik T /EiE %

140 / 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



-

%) EIREK

www.nsingtech.com

B LM EE S, UART _STS.RXDNE it DMA % #4217 e i i e is &
B EHE B SR, UART _STS.RXDNE i %) Bl 2 A7 g i /R s &

9.4.3.4 %= A A I

24— 25 R I A I 2, UART STS.IDLEF & 1. AR UART CTRLI.IDLEIEN ©. & 1, #7744
Wi. UART_STS.IDLEF HJidid LA NEH4EE % : S61L UART_STS #f7#%, i UART_DAT #1745

9.4.3.5 WrFFMiAs I

20— Wy PR AS T B, s iR AR & UART _STS.FEF #¢fE4E & 1, WS DL R84 RIES %, kit
UART_STS %Ziff#%, M UART_DAT & {74+

9.4.3.6 Wi4ER

L SREAE T (B 1] P A SRR B 1A, PR A — M R, AR &AL UART_STS.FEF & 1, [FIEJERK
ot s I A7 27 47 4515 3] UART_DAT & AfEde. fE R IEAER, BA WP W™, B
UART_STSRXDNE fz[d i & 1, &K ™A P . £2 % &8 E OMA)REN T, wE
UART _CTRL3.ERRIEN 0% 1, #4774 —AHill.

9.4.3.7 i H4E R

W UART_STS.RXDNE C#E 1, MW ALZ 748 XA s R EXANBAE o 4%, WA AR H R,
[ FREAL UART STS.OREF TE{FE 1. HEEIE T A2 HEIEA S ER, ERALE A8 B 1
F . UART STS.OREF M L P #AETE R S5 UART STS 2717#%, i UART DAT 2 fias.
P AR AR, #F UART STS.RXDNEIEN & & 1, B4 — ANl b b . £ 22 28l {5 0(DMA)
U UART CTRL3.ERRIEN C.E 1, ¥4 — 4R b

9.4.3.8 BEFE4EIR
P B ASI) 2| e R RN, UART _STS.INEF #6 & 1, ® TL DL R ERAEIG 2 S UART _STS %174,
P2 UART DAT Zifias. {EHRFTEAGEHEN AL 7B R, [FAME UART_STS.RXDNE i E

1 I . 7E 2 Zap 2l E R U(DMA), ﬁu%‘ﬁ UART_CTRL3.ERRIEN & 1, #7724 — AR

R 9-2 PSR I BohERAE

REE NE R& BAL b EEp TR g e
000 0 0 B
001 1 0 Tk
010 1 0 TR
011 1 1 TR

1 0

1 1

1 1

0 1

100 TR
TR
TR
AR

101
110
111

9.4.4 NEPRERANH

PB4rRiEd UART _BRCF # A7 SR HC B, 70 AR S0 B RO 0 AV INECET 70 2Rt RIS 3 R a a5 1R s
fE'5 N\ UART BRCF ZJ5, BAFRIESR PP R T AR OPE S . DI, AZAEEE TR S
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TX/RX #HF% = frek /(16 *UARTDIV)

HA freik N UART AR5
B PCLKI H{ T UARTI/UART2/UART3, fxi 64MHz.
UARTDIV NTFF 508 25

9.4.4.1 739 %% UARTDIV 5 UART BRCF #FFHBECE

RFERE N 16:

w1

W UARTDIV = 27.75, NI:

DIV Decimal = 16*0.75 = 12 = 0x0C
DIV _Integer = 27=0x1B

[A 1k UART BRCF = 0x1BC
w2

W UARTDIV =20.98, I:

DIV Decimal = 16*0.98 = 15.68

BRI B R4 DIV_Decimal = 16 = 0x10, &8 AT BC & VG, PRI 2 ) B At fir

MM DIV _Integer = 20+1 =21 = 0x15
DIV Decimal = 0x0

[A 1t UART BRCF = 0x150
w3

U1 UART BRCF = 0x19B:

DIV Integer = 0x19 =25
DIV_Decimal = 0x0B = 11
UARTDIV = 25+11/16 = 25.6875
ARFEBCE N 8:

w1

4% UARTDIV =27.75, M
DIV _Decimal = 8*0.75 = 6 = 0x06
DIV Integer = 27=0x1B

[Rlt UART BRCF = 0x1B6

B 2:

W UARTDIV =20.98, .
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>
% BIREK s eon
DIV_Decimal = 8*0.98 = 7.84

U #1225 DIV._Decimal = 8 = 0x08, 2 H ] e & i Bl , IR 1 75 222 ) B 57 1Ao7

MM DIV _Integer = 20+1 =21 = 0x15

DIV_Decimal = 0x0

[A 1t UART BRCF = 0x150

w3

U UART _BRCF = 0x196:

DIV Integer = 0x19 = 25

DIV_Decimal = 0x06 = 6

UARTDIV = 25+6/8 = 25.75

R 9-3 BHEBAIFRMN K RETE
16 fEid KA
i frcLk=32MHz frcLk=64MHz
B . . X X - . . ®
= Kbps | 525 ERHEHE | FEEREE | RE% SEFR EREHE | FEREREE 30,
1 |24 2.400 16 833.3125 0% 2.400 16 1666.6875 0%
2 96 9.601 16 208.3215 0.01% 9.600 16 416.6875 0%
3 1192 19.196 16 104.1875 0.02% 19.202 16 208.3125 0.01%
4 |576 57.554 16 34.750 0.08% 57.606 16 69.4375 0.01%
5 | 1152 | 115.108 | 16 17.375 0.08% 115.108 | 16 34.75 0.08%
6 |2304 |230216 |16 8.6875 0.08% 230216 | 16 17.375 0.08%
7 | 460.8 | 463.768 | 16 43125 0.64% 460.432 | 16 8.6875 0.08%
8 | 921.6 |914.286 | 16 2.1875 0.79% 927.536 | 16 43125 0.64%
9 | 2250 AHHE | 16 ANAlRe ANATRE 2285714 | 16 1.75 1.59%
10 | 3000 AHHE | 16 ANAlRe ANATRE 3047.619 | 16 1.3125 1.59%
11 | 4000 AHHE | 16 ANAlRe ANATRE 4000 16 1 0%
8 firid KA B
143/ 456 ERBEARBAHRAT NSING TECHNOLOGIES INC.
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g frcLk=32MHz frcLk=64MHz

/52 _ . ‘ : ‘ ®

= Kbps | SZBF ERFE | FERREE | RE% KRR WRAME | FASREME 30,

1 24 2.400 8 1666.6875 0% 2.400 8 3333.3125 0%

2 9.6 9.600 8 416.6875 0% 9.600 8 833.3125 0%

3 19.2 19.202 8 208.3125 0.01% 19.199 8 416.6875 0%

4 57.6 57.606 8 69.4375 0.01% 57.606 8 138.875 0.01%
5 115.2 115.108 8 34.75 0.08% 115.212 8 69.4375 0.01%
6 230.4 230.216 8 17.375 0.08% 230.216 8 34.75 0.08%
7 460.8 460.432 8 8.6875 0.08% 460.432 8 17.375 0.08%
8 921.6 927.536 8 4.3125 0.64% 920.863 8 8.6875 0.08%
9 2250 2285.714 | 8 1.75 1.59% 2245.614 | 8 3.5625 0.19%
10 | 3000 3047.619 | 8 1.3125 1.59% 2976.744 | 8 2.6875 0.78%
11 | 4000 4000 8 1 0% 4000 8 2 0%

JEEE CPU BORTHISTRBNG, YA B3 1225 tH 0.
9.4.5 UART #EU#3& B 6F 1284k

N FH R AT RE 2 BB A6 R 22 (RS A ST i e (K AR AR . BRSO R AR 22 MRV 2 AR AL . AR R AR (G
R SRR BRI A — 351 E) . X R RSN RSB, HA M R A 2
F/NT UART UKL B 2, UART SAB 20yl A e 1E % TAE.

IEFREHE R, UART 220088 25 B ABRORRER BRI, BUR T EE 07 K B ik £, LR A5 A 43

% 9-4 24 DIV_Decimal =0 i}, UART BB TE

WL fir AN NEF B4R MK NEF R455
0 3.75% 4.375%
1 3.41% 3.97%
144 ] 456 HEEARB A RAT NSING TECHNOLOGIES INC.
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& 9-5 % DIV_Decimal !=0 i}, UART B:BKEZE

WL f7 AN NEF R453% AINH NEF 245i%
0 3.33% 4.0%
1 3.03% 3.63%

9.4.6 RISFEH

Bt % E UART _CTRL1.PCEN K/ GEZF R Th RE .
RS, TERIBEIENT B sh A I RIS I, BRI X R 367 AT R 2

& 9-6 Mit=X
WL AL PCEN A UART Mf
0 0 | EAEAL |8 AL A | fFikAr |
0 1 | ERIADL |7 LB | AHEREAL | IR |
1 0 | AL |9 Ao B | fFikAr |
1 1 | ERIAOL | 8 ALHURE | AHEIRIRAL | fF IR |
BRI

UART CTRLI.PSEL #%& X 0, fHREMERLE

BRI s — s (EFERSRAD RN BN EE. Flhn: FdE=11000101, H 4 17, W& fHE
WAA0 Cadt 441 Do Flomn Bl v UANEGIE TN SRR, RS WREEH, RoR
P TR R R, UART_STS.PEF brBfiE 1, BEESWH UART_CTRLI.PEIEN & 1, 74—,

ARG
UART CTRLI.PSEL % & X 1, HREAKLE

AR —WiEHE (EFERIAD AN SOy R Bl HdE=11000101, 4 4 1, W& b AR
WA CadtsAY 1), Bl EdE B AN T R EES, RIEE; R £
P TR R %, UART_STS.PEF brBfiiE 1, BEESWH UART_CTRLI.PEIEN & 1, F=4—4 .

9.4.7 DMA &1z

UART SZHF DMA B, BRI R 2 S8 30 n] 38 1) 8 v I8 15 2%
9.4.7.1 DMA K%

Rk 48 K UART_CTRL3.DMATXEN E 1 KAl DMA Kik. % KIE AL & fF & 2 i
(UART_STS.TXDE=1),, DMA ### i1 SRAM i 2| ¥4z 7 /7 & UART_DAT.

/] DMA JIETIRERT, 2 LUNRAER DMA TR E -

1. % & DMA &4 dithl, DMA f i M b s B A 3% i 5 dis
2. % & DMA &4 B Hibhl 5 UART DAT 7472 ik
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4. BLE DMA BB e IR shEsg it Ao 98 2. il (FL e i/t 4 A e )

5. FE 4 H DMA i
6. e G, bR DMA INTSTS. TXCFx # & 1

& 9-8 DMA ki%
TXDE flag _\ /—\ set by hardware /—\clearedbyDMA
DMA writes Data0, ~ DMA writes Datal DMA writes DataN
info USART_DAT,  into USART_DAT into USART_DAT
DMA request 7{ /7( /3(4
" Data 0 Data 1 Data N
H 17
T line IEEEEEEEE SRR RSN RN RN RN -
TXC=1
TXC flag set by hardware
DMA transfer
is complete
DMA TXCF Flag /7(
set by hardware cleared by software
9.4.7.2 DMA K

Pz U %% 8 i ¥ UART_CTRL3.DMATXEN H 1 3K {f ¢ DMA #:u. i ® 1 77 84 o
(UART_STS.RXDNE=1), DMA 4%z \EH: 75 f74% UART_DAT 1 H #idi, 1% %] SRAM.

i/ DMA #IRThfent, %LU N RAERT DMA AT E -

1. B & DMA ity UART _DAT 277 d3tihit, DMA f& ik At ik e B2 A0 1 ot

2. W E DMA &4 H b, DMA &%k #dn ik 2 b i
3. BCE BRI R A T

4. 5w B DMA JEIEIL /e, ME3ARRa. bk o, Ao 98 B, A (& 58 B — b 0 4 A 5 )

5. ¥E 4 HT DMA il
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& 9-9 DMA £t
Data 0 Data 1 Data N
. 4 7
RX line SEERRRRRRENRERRRRNR NN RERRREND
RXDNE flag set by hardware /—\ cleared by DMA /—\ |\
DMA reads Data0 DMA reads Datal DMA reads DataN
from USART_DAT from USART_DAT from USART_DAT

DMA request

DMA transfer
is complete

DMA TXCF flag set by hardware |/ ; clear by software

2 EEAE, SR B Wi R, R AR RN, MMNAREME 1. W R
UART_CTRL3.ERRIEN TV & 1, F=Az— MR W,

0.4.8 ZAERIEBE

UART IR 20 H88IE(E: 2 FINER S UART HHT@EE, FL G MR — AN N £ 5% H
2% B MO B . EAL TX 5IE BERE R AR & T RX 5, B WM& TX 5 s 2
BT EI, FIEER AT RX 5],

FEZ MBI, MBAR AL TR, & 7 hid i i 4 e Uy AU e — AN e &, AT
BRI LA 2 45 45 JEAT IR A

UART 1] 38 it 7% PR 2R A B bk A RS DU £ 77 =M 7 R A g e

9.4.8.1 2 LA il

7 R SRR R G

1. &% UART_CTRLLWUM {7, UART J& 45 RS M Th RE .

2. Y UART_CTRLLRCVWU OB 1 (Wi i B 346 s AR € 2% T G E), UART i
BREEC, B BRCIR AR BN A S BT, RN B Wi AE

3. W 9-10 Frar, AR RN, UART #imefig, KT UART _CTRL1.RCVWU #2432, b i
UART_STS.IDLEF brEMASHE 1.
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Bl 9-10 FRERBEST B2 R B Al
RXDNE =1 RXDNE =1
/
RX Datal Data2 Data3 Data4 IDLE Data5 Data6
RCVWU Mute Mode Normal Mode
RCVWU written to 1 Idle frame detected

9.4.8.2 il AR IR

) UART_CTRL1.WUM E 1 i, UART 3 HbbAR R DR . Fridthiibiid UART_CTRL2.ADDR[3:0]
KACE . WRBWEIE RS A8 (MSB) A 1, 4uisd kb, K4 6A%G wH MSB =0, N4H;
s N A .

AR, UART mldsd PR 77 s N R

1. HPRUss e B b FE R, wl@Ed B UART_CTRL1.RCVWU H 1, fff UART #E NFHERFE .

VR 2 A A 5, (UART_STS .RXNE=0), UART_CTRL1.RCVWU 1/ 7/ #4150 2%
1. 24, % UART_CTRLL.RCVWU g5 #E(F #e. 2 M5,

2. YFERIERICE e S T AR IR ASC RS, UART_CTRL1.RCVWU HIfE{E 1.
FERAE RN, T BECIR SR SRS BEAL,  [FI T Bal b Wk 2k

2RI B A R S TR AR R AR I, UART MFERAR B2, UART _CTRL1.RCVWU i Fi
%, [FIIFf UART_STS.RXDNE {7 & 1, Bt Al #EAT 1EH IEE Ak .

B 9-11 BB T 1AL SR AR
In this example, the current address of the receiver is 1 RXDNE=1 RXDNE=1 RXDNE=1
ADDR | ADDR Addr
RX IDLE | ©Z," | Daml | Dam2 IDLE 1 Data3 | Data4 | _, Data5
RCvwWU Mute Mode Normal Mode Mute Mode
RCVWU writien to 1 Error address Current address Error address
(RXDNE was cleared)
148 | 456 HEHARBRAEFRAT NSING TECHNOLOGIES INC.
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9.4.9 FLRIEN TR
UART S5 28 0 TS M, S0 2 B 07 i e, ) — T 2 e e e o i B, 0
S F 5 B

B % E UART _CTRL3.HDMEN £ i P i gl W TR, eist LR il A b a4 ifiE % UART _CTRL2.
LINMEN. UART_CTRL3. IRDAMEN.

Ja R 2 TR ER UG, TX 51 RX SIS W EHE, NS RX SIS . 24 350h Bl &%
I, TX SUEIBORS. i, TX 5IIARS UART R, 020000 B i 2 N SO e it e B

9.4.10 H4T IrDA LA R RIS,

UART #F IrDA (Infrared Data Association ) SIR ENDEC #iit.

J#IL 1% EH UART_CTRL3. IRDAMEN i kiEFZ SR DA #i:. )5 H IrDA iU, PLUREC B AL 20
405 %E: UART_CTRL2.STPB[1:0]. UART_CTRL2.LINMEN. UART_CTRL3.HDMEN.

i B UART_CTRL3.IRDALP fi7, A&+ IrDA W IEH TAERB BRIy 2.
9.4.10.1 IrDA EE#R
24 UART_CTRL3.IRDALP=0, IrDA T./E#IEH .

IrDA & — A2 Ll E 3 0, RIE BRI (8] F/NE 10ms RO RERT . B0 R SO I 2 (RZ 1 1 il
B RFH £L AN R Bk R n 25 00 ko 58 FE R e v — ML B A 3/16, Wil 9-13 Fion. mREEREEA
115200bps.

UART ¥ 3 SIR gmhD 27T M Gt . VRS S 8t B g /MM A A R IEFe AT 0% o HRUST
SEIEAT AN AL AN B B A S, KI5 R SIR RIS RS, ARAD S PR BE %45 UART.

RIL G 25 5 IR B S AR MR » SIS, gt astan HONAR RS, o asdm AN HF o dnfidasdin i
fkhRong 0, FiH KB FIERNEHE 1. MBS 2 M.

2 UART IETERIEEHEZ IIDA il a3i, MRADavrs ZmsBaa s BT HdE. 24 UART IETE @IS 3845
WL RIS, RIE B Gmbd s A PE o ik s, AT dm B

Jok e 5 FE AT AR E L B o IrDA FRVE EESR ko 55 KT 1.44us. W R kb v /N T 2 AN, R gl e £
5. PSCV 27 UART _GTP 1728 fic B i T2 45 .

9.4.10.2 IrDA {KIhFEER

24 UART_CTRL3.IRDALP=1, IrDA TAE/EMRIIFERIR .

TEARTHFER A N R B EmE, Bk ve oA 3 £ PSCV A 248 PSCV 44l s i Bl R B /MIE N 1.42MHz,
LA Ny 1.8432MHz, (1.42 MHz < 8% < 2.12 MHzZ).

BUSCERI, AR TS 5 S AL IR T 2 A PSCV .
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F 9-12 IrDA SIR ENDEC-1E &
X
0
) —»L ] TX pin
> Transmit 1
NORMAL IRDAMEN Encoder
=0or1l
USART
MODE .
Receive < . _
RX 1 Decoder 4 RXpin
-~
0
& 9-13 IrDA 045 %1 (3/16)-IE B4R
TX normal Start Stop
frame bit . 0 0O 1 0 0 1 S
| |
e L[l L] L]l |
frame : | :
Ikl
7 16—
e L I | L |
frame
RX normal Start Stop
frame bit ! 0 0 ! 0 0 1 0 bit
9.4.11 LIN &=,

UART 3Z#F LIN (Local interconnection Network)B5, SCHF/EA TN KIE FIE Wi, SR E A MHLES
WM. @3 E UART CTRL2.LINMEN A73RAfgE LIN #220. .

JERG 2518 LIN #E0HT, LU E 7 A 5 #5752 : UART CTRL2.STPB[1:0] « UART CTRL3.HDMEN,
UART CTRL3. IRDAMEN .

9.4.11.1 LIN K%

7E LIN BN R EERy, BdEKE JGERCE N 8 7. % UART_CTRL1.SDBRK & 1 % & i%—A> 13 fi1<0”
Wr i, FFdE A —AME AT

9.4.11.2 LIN £k

R 2 A N BB A i e R mT A W i, R IR U AL ST T UART B2l

150 / 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.

Hihk: PRYITE R L X B AL X E IR %1095 [H [ AR K
Hiif: +86-755-86309900 £ +86-755-86169100
M4ik:  https:/iwww.nsingtech.com HR%%: 518057



ay,
" " EIR#ZA www.nsingtech.com
JHISACE UART_CTRL2.LINBDL 7, WroFiks A R B~ -7 nT e 6 10 frEk 11 £z,

MU BRI B —ANERIEAL, REEHRERAE M 8. 9. 10 ik BARER b AT IR RE . i 10 AN Ek
11 MR 07, B XERE — AN ERFF, Rkl 2] —A-WrHmi, UART _STS.LINBDF 2 & 1. 7EHIAA
Wr I, ARSI E T BRE RX &M AT APRAS G, BER 402 UART_CTRL2.LINBDIEN
28 1, KreE—Ai.

WIRAE 10 AN8E 11 MZaTUes] 71, 2 arwr o mis s ien, FEE -3 h.

& 9-14 LIN BT R AR (11 MBI E—% B T LINBDL £7)

Case 1: break signal not long enough => break discarded, LINBDF is not set
i Break frame
RX line
Break frame ldle | Bit0 | Bitl | Bit2 | Bit3 | Bit4 | Bit5 | Bit6 | Bit7 | Bit8 | Bit9 | Bitl0 Idle
Sample N S O O A
Sample data 0 0 0 0 0 0 0 0 0 0 1
LINBDF
Case 2: break signal just long enough => break detected
. Break frame
RXline
delimiter is immediate
Break frame Idle | Bit0o | BitlL | Bit2 | Bit3 | Bit4 | Bit5 | Bit6 | Bit7 | Bit8 | Bit9 [B10 Idle
Sample | | | | | | | | | | |
Sample data 0 0 0 0 0 0 0 0 0 0 0
LINBDF
Case 3: break signal long enough => break detected
] Break frame
RX line
Break frame Idle | Bit0| Bitl | Bit2 | Bit3 | Bit4 | Bit5 | Bit6 | Bit7 | Bit8 | Bit9 [Bit10| wait delimiter Idle
HEEEEEENEN
Sample data 0 0 0 0 0 0 0 0 0 0 0
LINBDF
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B 9-15 LIN BT 1T A5 s iR E A

Break occurring after an Idle:

In these examples, we suppose that LINBDL=1(11-bit break length),WL=0(8-bit data)

RX line framel Idle | frame2 frame3
1 frame time 1 frame time
RXDNE/FEF |
LINBDF |
Break occurring while a data is being received:
RX line framel frame2 frame2 frame3
1 frame time 1 frame time
RXDNE/FEF
LINBDF

9.4.12 UARTS3 K Th#EML R

UART3 SCRFRIIFEMBR DI RE, 20 7 A TR EDAEREN . UART AT DAFEAR DO AR 20 T 4k TAE

LRI EL I

=

fli 8 EXTIN0 S fish

no

DI R GiH e oA LSI

3. Ul UART3 WA LSI

4. & UART3

5. #EA STOP iRl i UART3 Ml Az

6. WL EIEFEHE N STOP # 2K % A WFE

~

B H STOP #4535 %o i 80l UART3 #H47 F 8T Hic &

TER: RGN ELIEY LST J7, FfES) ik a7 By B L ATH) AL o
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UART (20 Fi b W s 2 I it o R o ARG FAE N A h W e 2 & 1, R 28— AR A T
{E [ — AN TR A P A — A i R

% 9-7 UART ik
rh 7 PR 4 ol R =¥ LD T fERE
RILEBIE TR TXDE TXDEIEN
BRI AN RTOF RTOIE
RIETER TXC TXCIEN
Bl 4 T s RXDNE
RXDNEIEN
UART 45 iy R U A i ORERR
LI 1) 25 PR 2k B IDLEF IDLEIEN
T E A IR A PEF PEIEN
WA & LINBDF LINBDIEN
MR, MRS (DMA) R A
k i NEF/OREF/FEF ERRIEN(M
M RO

(1) 1V 2418 Ff DMA #0084 (UART _CTRL3. DMARXEN=D)ItF, A8 FH X AR & A7

9.6 ti VAL E

# 9-8 UART HAEKED
HWEER UART1 UART2 UART3
S Y Y Y
DMA & A5 Y Y Y
EZ S Y Y Y
BRI T AR Y Y Y
IrDA £LAMEE Y Y Y
LIN Y Y Y
(1) Y= XH#HZHEA N= PR
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K 99 UART F78E %
Offs
Register | 8| 8| Q| QK| Q| QI QN J|K31F|S5]8|2|3|39]4 olo|~lo|lw| o] oo
et
z | W= o)
UART_CTR ol s o Xl z|&lW|lm|dls z| 4|l z| z| =
0x00 Reserved g % DEAT DEDT w § § S|c|Bl&|lT g E SR M
L1 n| O alel| X x| x|a Q ool -l
UART_CTR Elslzlalsl & o |8
0x04 Reserved o|lo|lo|@|a|=2 Reserved = 53 ADDR
ElElE|Z]2]Z » 8
L2 x| x| x| 3 S0 3 o
w| w
UART CTR 315183588
008 Reserved g <z <] < E Reserved
xl=| =
L3 clx|w| gl T
0x0 L ol E E % ol Wy
UART_STS Reserved ,9 E % '5.':J Q g g| 9| X Q 4 Reserved
C o o Sl 2lF|F| e
UART_DA
0x10| Reserved DATV
T
UART_BR
0x14] Reserved DIV_Integer DIV_Decimal
CF
0x18UART_GTP Reserved PSCV
UART_RT
0x24] Reserved TIME
o
UART WK %
0x28 Reserved °l &
uP S
9.7.2 UART #{i| & #78% 1(UART_CTRL1)
s Hhk: 0x00
S A7fH: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved SWAP | OSPM DEAT DEDT
™ ™ ™w ™w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
TXC TXDE | RXDNE | IDLE
DEP DEM | SDBRK | PEIEN IEN EN TEN EN WUM |RCVWU | WL PCEN | PSEL | TXEN | RXEN | UEN
™ ™ ™ ™w ™ ™ ™ ™ ™w ™w ™ ™w ™w ™ ™w ™
Ve B iR
31:28 Reserved fRE, DHRRFEEAME.
27 SWAP T TX/RX 51 (Swap TX/RX pins)
e R E 1 AEE
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Brig B Ei3%

0: FARUESIHESE U TX/RX 5114

1: Z#e TX Al RX FIIThRE. RFES 5 —4 UART (38 XOEHR TAE
WATERS I UART (UEN="0") WA RES AIEAIIE.

26 OSPM i RBERE R (Oversampling mode)

0: 16 FidRFt

1: 8 fiid %At

WAHTERS I UART (UE="0") B A RS NIZAL.

E: f£ LIN. DA BN, MALBARFHE %

25:21 DEAT IXBh A BEAH BERT (8] (Driver Enable assertion time)

Z 5 DHEHTE GBS DE (A 888 (55 S5 aa 0 JF 46 (R AR 18] o e [a]

PURAEI Al A7 R oR (1/8 B 1/16 Lz i), BARER T it REFEZD

HAETEZEIE UART (UE=0") A f5 NIAiIE.

20:16 DEDT IR B 244 fEA% 1LY [A] (Driver Enable deassertion time)

% 5 AE T E SURIEIE B iR 5 — M b 45 R 5 BOEWGE DE (JR3) 4%

e 5 -F (A IS TA] o LIS B] DASRAE IS (] B0 3R (1/8 B 1/16 Arif(a], B

R ILRFEE A

WIHRTE DEDT BRI % UART_TDR 27254047 5 #4E, MFHBIRINES S

DEDT #1 DEAT (i) 54 22k i%.

HAETEZEIE UART (UE=0") A f5 NIAIE.

15 DEP RS2 H RER PEIEFE (Driver enable polarity selection)

0: DE 55 = H AR

1: DE 55K

HATESSIE UART (UE=0") B A RS NIZAL.

14 DEM IXBh#f RERE X, (Driver enable mode)

UeAz - T8id DE {5 5 s AN O 28 1 o

0: %1 DE Jfg.

1: {ff& DE Zhfk.

HATESS L UART (UEN=%0") A R85 NiZfi.

13 SDBRK RIEWFFMi (Send break).

AR B 2 B 1 RIE R

W T o i 48 R R R AR 375 0 1240z

0: HAKIEWTITW.

s KB WIFML

12 PEIEN KB AE R R T 68 (PE interrupt enable) .

W% ALE 1, UART_STS.PEF # B A7 i A4 ik

0: R RTWIAEH .

1. RS T RE .

11 TXCIEN KIZSERF Wi fifE (Transmission complete interrupt enable) .

WHZALE 1, UART_STS.TXC # B A=A il .

0: RIEFERTMIEE .

1 RIE SR Wi g .

10 TXDEIEN RIBLEFX A Wi (TXDE interrupt enable).

WHZALE 1, UART_STS.TXDE # & 7 7= A= Hh i o

155 / 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



any,
%) EIREA

www.nsingtech.com

R 2 iR

0: RIXZEM X 2 Ak ok

1 RIEGEMIX S e .

9 RXDNEIEN TEEHE 22 i X 2 vh BT A I B B R P T 2 (RXDNE interrupt enable).

WA ZAE 1, UART_STS.RXDNE B UART_STS.OREF 1 B {7 774 Hiif .
0: BB 22 1 X AE 2 v T A I 804 1R T A

1 BB 22 i X 2 e b A B i b T

8 IDLEIEN IDLE ZA& 0 i A% (IDLE interrupt enable).

WIRZAIE 1, UART STS.IDLEF # & A7 7 A= d

0: IDLE ZRA& A Widk i o

1: IDLE Al Wi fiife .

7 WUM IER RN iE J77% (Wake up mode).

0: 7SR IInge i o

1: Huhb AR AN e .

6 RCVWU PR BB e (Receiver wakeup)

BAF AT LB Z A S 1 375 UART JENBERBER, H5 %077 0 Mafi UART.
SR WIREERLR T (UART _CTRL1.WUM=0), 41325 i, %47 s
7 0o HubbARIRMEERE I T (UART CTRLI.WUM=1), 24203 — MHudikILfd
M, AL AR 05 BRI R — AN b AR VLRSI, dREARE 1,

0: FRWa b Tl TAER .

I USSR AL T B BRI

5 WL F+¥ (Word length).

0: 8 Hdiafi.

1: 9 i,

VER: EEE R TR (RIEBE NN ), A FENCE AT
4 PCEN R H M8 (Parity control enable ).

0: RIFEHIZEM

1 RIREHIB AT RE

3 PSEL RIS (Parity selection ).

0: 1AL,

1: AR

2 TXEN Ki&Z#HiEE (Transmitter enable ).
0: RIXAREE

1. RIXFfERE.

1 RXEN RS {Hi e (Receiver enable).
0: HEIIRAE

1. BRI fERe.

0 UEN UART ffii¢ (UART enable).
MZNIE R, YA E T ERER)E UART [0 Sas e s s 1k TAE, DA
DIFE. A RENEE.
0: UART %EH].

1: UART fifig.
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9.7.3 UART #% | & f78% 2(UART_CTRL2)

A Hdik: 0x04
S Aifl: 0x0000 0000

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved RTOITE |  RTOCE
rw rw
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RTOEN | LNBDL | MHOP | LivmEN Reserved STPBI[1:0] Reserved ADDR[3:0]
rw rw rw rw rw rw
i, B4 iR
31:18 Reserved RE, LHRREEEAME.
17 RTOITE PSS TR i i (Receiver timeout interrupt enable)
WA R 1 AVEE.
0: 2RIkl

1: UART STS 7{7## 1 RTOF fi& 1 A4S UART k.

W W UART ARSI ThES, 000 B IF i fh b s % .
16 RTOCF BRSBTS ZErE (Receiver timeout clear flag)

AL S AN “1BF, UART_STS Zif#8H 1 RTOF #3ERIEZ.
W UART AR St Thas, %07 (5 5 I Al fF sk is % .
15 RTOEN AR B (Receiver timeout enable)

A AR 1 SR,

0: ZEIEWCERERIN ThRE .

1. fFREFEI AR ThRE .

HREILIhBE S, W RX LREKAE RTOR UL BSEIIT 27 7748 ) g fE it
I Py &b F 25 RDIR S

(WO, M UART_STS Ziff#8+ 1 RTOF #REE 1.

W UART AR St Ths, %07 (5 58 I Al fF b iE % .

14 LINBDL LIN Wi FFmiseil 4 & (LIN break detection length ).
2L R E FE M IT I
0: 10 fiL
1: 1147
JE8%: LINBDL AJ/H T LIN FECR AR EC FHIBTTT MR #4251, H Rl
KA LIN #ECH .
13 LINBDIEN LIN W miiis 0 mh Wi fdi G (LIN break detection interrupt enable) .

WIRZAIE 1, 24 UART _STS.LINBDF 4% B A7) 6 A i .
0: W5 Al b i 4t
e WidF A5 SR80 o 7 15 5

12 LINMEN LIN #i{# 5% (LIN mode enable)
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R 2 E1:57)
0: LIN A2
1: LIN A {fi5E
11:7 Reserved fREE, LHRRFFEAAE.
6:5 STPB[1:0] = 167K (STOP bits)-.
00: 1{#1bA7,
0l: 0.5 1F1EA7.
10: 2 fZ 1A,
11: 1.5 fF1kAL,
JE: UART FEZEH 1/2 2117, 0.5/1.5 (Z117— R TFEGEFHEA
4 Reserved REE, LR EAE,
3:0 ADDR([3:0] UART Hiuiik.
TEZ AP 2EIBAE R IS BRI 0, 3 A s AR ISR M BE FEAS UART %
Fro
Hihk AR IR EE R N (UART _CTRL1.WUM=1), 1530 3] (HER WK MY A 5
ADDR[3:0[{EFAH5, UART #hox it NFR BRI 42U B M AR ik 0 A 5
ADDR[3:01{H /%%, UART Hi2 WM.

9.7.4 UART #8728 3(UART_CTRL3)

gk . 0x08
SA7{H: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved IRDALP IRES M ERRIEN RD)]E/IIE/I\\I ”1]?)](\/]2/1\\1 HDMEN Reserved
™w ™w ™w ™w ™w ™w
Ak b R
31:9 Reserved REq, DVERFEAE.
8 IRDALP DA {KZh#ERIZN (I'DA low-power).
AL TN DA R PR Th AR .
0: IEHE.
1: RIhFEARRE .
7 IRDAMEN IrDA B {#hE (IrDA mode enable).
0: IrDA %5H.
1: IrDA ffifg.
6 ERRIEN iz Wi {fifE (Error interrupt enable).
Y DMA i3 (UART _CTRL3.DMARXEN=1) {FHERS, izt E 1,
UART _STS. FEF. UART STS.OREF. UART STS.NEF # B {744 4 Hlkr .
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(e

2y

R

0: FHIRPIWIEEH .
1. HHRPBAERE.

DMARXEN

DMA U f# & (DMA receiver enable).
0: DMA B ZEA .
1: DMA B Mg

DMATXEN

DMA ki%f#EE (DMA transmitter enable ).
0: DMA K& ik a4k
1: DMA Ri%mEAHRE.

HDMEN

AW LA H§E  (Half-duplex mode enable).
ZALH TR W TR

0: X TAEAEEH .

1 R TR RE

2:0

Reserved

RE, R ALE.

9.7.5 UART REFHFE (UART_STS)

% ik 0x0C

S ifH: 0x0000 0180

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved RTOF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FEF NEF OREF PEF | LINBDF | Reserved | RXDNE | TXC | TXDE | IDLEF Reserved
r r r r rc_wO0 rc_wO0 rc_w0 r r
ALk 2R R
31:17 Reserved REE, LHRRFFELE
16 RTOF BIRHERT (recevier timeout)
CAMMIE RTO FASRPRERNBNER, WRTMES, o b E
1o WAL B E, J7iE 1A UART CTRL2 FfE4s9 ) RTOCF fr5 A“17,
Rk UART CTRL2 Zif728H (1 RTOITE="17, Moz .
0: ARikFHEME
1. CIARFENE, REEME R
15 FEF Mi%4i% (Framing error).

2R B FP A AL 2 B RS B R B WA CRIVE ARSI 20 T ) 45 11
B0, ZNLREEE AL, BT HE S (e UART_STS, Fik
UART DAT).

0: AR BIWIHE 3

1: AT B0 MU R B Wi TPl (break frame ).

W G E U, KV E T UART STS.RXDNE —#2HH, BEIFEHE
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R BFR E1:57)

@ B UART STS.RXDNE #2077 Pl QIR 25 B (il 204 BT~ T ik
R K7 TR, PR S L2 5N I H R % & OREF
HFEZFZEFHE (DMA) F, 4R iZE 7 UART CTRL3.ERRIEN 17, W%
B FEF FR&R 27540

14 NEF B g R bR A (Noise error flag).

TERCEN BTk I B B, BRI E AL . KR AN A ik
UART_STS, f§i: UART_DAT).

0: VAN 20 75 1%

L o0 380 e 7 3R

JEB: B ANE Al A E fI UART STS.RXDNE —#HIH], HE1FE 5%
B UART STS.RXDNE Friihf P=4 il i Z 2801 X 15 B (DMA) T, 1R %
B T UART CTRL3.ERRIEN {7/, JWZE NEF Friihf =74 118

13 OREF i 4%i% (Overrun error).

7f RXDNE BRI T, WHE UART DAT %7 a3 Bk A R A 3 7 2810
B, SALE 1. 4257788 UART CTRL3.RXDNEIEN £ 4 B A7, W44 ik
A

A1k UART_STS, i UART _DAT WiERR1ZAL.

0: VAR B0 AT IR

1 I B A R

B EZEZMIXEHEZ(DMA) F, 418 & & 7 UART CTRL3.ERRIEN {7,
Q% & OREF #5207 274 .

JEEG: 2 OREF E1/)7, UART DAT 52 FEEFAHE: WIRM AT RXDNE 770,
PIAEIEA L, 3 RXDNE £ HEHE 1.

12 PEF BI64E VR (Parity error).

MR B WU B A 5 TR A A F B, Z AL B A

A1k UART_STS, i UART_DAT wiERR1ZAL.

0: AR I0 5 R o

1: R B R 1%

11 LINBDF LIN Wi illFR & (LIN break detection flag).

WIREE T UART CTRL2.LINMEN £, & F] LIN Wi, iZ467 iidsk g
fi7. W% UART CTRL2.LINBDIEN #% & {7, #7=ibr,

ZAL A 0.

0: A KINE] LIN BT 245

1: #F] LIN BT 755 .

10 Reserved e, DRRREFEAE,
9 RXDNE BRHAR X IEZ (Read data register not empty ).

PRS2 b XCERIL Bk B RS AL AR AT A BRI, 1A E 1. R AF AR
UART_CTRL1.RXDNEIEN g & A7, 456 =,

BERT LGB XHZAT S 0 Bl UART_DAT #1723 R %0775 0.

0: BHHEZ I X A

1 SRS XA

8 TXC KI%E5ER. (Transmission complete) .
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R BFR E1:57)

LEEAE, ZAE 1. WHE UART STS.TXDE B{7, 1FX48i%dE K%M
BHZALE 1.

UART CTRLI.TXCIEN #{ B 7K 7= 4 A ik .

AL AR 0.

0: RIEBEA TEMo

1: RIKTERL

7 TXDE RIEBPRZPPX 4 (Transmit data register empty ).
FEEM R REEIE O RR SR MRS, EME 1.

UART CTRLI.TXDEIEN #{ B 7K 7= 4 b i .

AR A A5 RIS N UART_DAT B #35 0.

0: RIEHBMXA N

1: RIBFIRZ X 2

6 IDLEF 2R HA MR A (IDLE line detected) o

TE—ANMIET T Y, 7E RX SR B SRS, Z6E 1. 937358
UART_CTRLI.IDLEIEN i/ # &7, F<A hlir=tE.

AR5 UART _STS, P55t UART DAT AJERRZAL.

(P N 11U = Rl 7S i

s R3] 25 PR T

/LR IDLEF (/A2 A8 B ik H#) RXDNE (/B (B X f 2] — k20
EZRD,

5:0 Reserved PREE, PR ALE.

9.7.6 UART #(#E & /725 (UART_DAT)

fmFsHibE: 0x10
BAME: RE S CAED

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved DATVI[8:0]
Hrigk B iR
319 Reserved e, DFRARFELE.
8:0 DATV[S8:0] ¥Hi{E (Data value)
AT RIEBHAE B B s AR TT DU I S I 0 SR R Rk B, BRI L
RLIFE AR AL
WA R T AR, MREEIRY S N AR, BRI EmAL CGF 7 AIEGE 8
LT UART _CTRLI.WL £ KA i A BAR .
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9.7.7 UART AP R E F 75 (UART_BRCF)

fmEsibt:  0x14
S Aifl: 0x0000 0000

JE#: UART CTRLI.UEN=1 }/, 1555 1Z717#%: WH UART CTRLI.TXNE 3 UART CTRLI.RXNE #¢7}%)
FEIL, Bt Fil A A L4

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

Bk B iR
31:16 Reserved REE, PRI ALE.
15:4 DIV _Integer [11:0] BERESR A s R BG4
3:0 DIV_Decimal[3:0] BRSBTS 40

9.7.8 UART &3 B} [l AT 43 0 5 725 (UART_GTP)

Az Hibk: 0x18
SA7{H: 0x0000 0000

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

Hrigk B Ei:23a)
31:8 Reserved REE, DFERFFEAE.
7:0 PSCV[7:0] Tsrigs{d (Prescaler value).

7t DA IRIFEREET, X Sefy F R 4 45 # (PCLK1/PCLK2) 43437
AEARTIARAER I 43 S R B

00000000: fRE - AEENZHE

00000001 : XFYERETEN 1 7340
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LI, 2 Eiipn)
11111111 XHJEER 255 4340
1E I'DA IEH# R, PSCV HAEEE A 00000001 .

9.7.9 UART B:WUEBET 27 788 (UART_RTO)

fmFeHdik: 0x24
S Aifl: 0x0000 0000

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

18 17 16
Reserved TIME
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TIME
TR 2 ik
31:28 Reserved R, DERFENE.
27:0 TIME BRUCAS BB
E: BAEFEFT ] A7 7 ]
9.7.10 UART {KIIF#EM: B & 7728 (UART_WKUP)
s Hbdik: 0x28
S Aifl: 0x0000 0000
JER: (K UART3 X HFICLIFEM L) B
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved DATCLR EN
g b R
31:2 Reserved R, DFEREREAE.
1 DATCLR T bR o R 2
0: IR BERHE, ELI% K RXDNE FrEAL
163/ 456 H RHEARBAEFRA R NSING TECHNOLOGIES INC.
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LI, 2 Eiipn)
1: AERRENEE s, RXDNE FrEME 1
0 EN (R ThFEM R {5 RE 25 A7 e

0: %M UART {KIhAEMeBE 1)
1: JFJ2 UART KT #EMfE T

an>  am
[aYu N auy

164 | 456 HEHARHEFRAT NSING TECHNOLOGIES INC.
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10 HDIV BRiE2R
10.1 BheEHid

WSCRR 32 i, ARSI SR
BN 32 MIBERREL. 32 fIRREK

W G 3200, 32 iRk

W8N e R O S R R s

B RECHE, BEAREAL, BEEERE 0

W SCRPATIRREMR AR (5 NBREE 3R

B EEERBE AR, OHEEWIRS, WaZEIE (ffEE

10.2 BAE B
10.2.1 BEAfFHRE

R WIS E
fi 7 HDIV_CTRLSTS.HDIVDF, & 1 —RAE RN, BRIMER 0), HIBIHALT B IRRAS
¥ & HDIV_CTRLSTS.HDIVEN=]

W B 5 F B K & HDIV CTRLSTS.TYPESEL , HDIV CTRLSTS.BUSHOLD ,
HDIV CTRLSTS.AUTOSTART

AR 2 B ABRBOR R
W% 5 N\ HDIV_DIVIDEND
Fx%0'5 N\ HDIV_DIVISOR
L3 JashitE
#+ HDIV_CTRLSTS.AUTOSTART=1, W|{£5 A\ HDIV_DIVISOR J&, HzHHiHHE
30, 7E HDIV_CTRLSTS.HDIVEN 5 A 1 J&, FahitHE
AR 4 FRAHR K
4 HDIV_CTRLSTS.BUSHOLD=1, | J& 7 A i) HDIV_CTRLSTS.HDIVDF

X HDIV_CTRLSTS.BUSHOLD=0, M| # % # i HDIV_CTRLSTS.HDIVDF , H Z|
HDIV_CTRLSTS.HDIVDF=1
RS AR

S B HDIV_QUOTIENT

165 / 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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10.2.2 RE AL

A BT E L HDIV_REMAINDER
LR 6. EINRIE

MCE L, FHEMLEE 1A

MCEAAE, FHEMLEE 2 FFh

www.nsingtech.com

Fr¥FHiix, R HDIV_DIVISOR FLE v 0, M KAFR%E 7%, HDIV_DIVBYO0.HDIV_DIVBYO0 HzhE 1, H
PR BEAE RO E S E, BN, AR SRR B RAERT R o S SE N — IR E I a3 3iE

==
o

10.3 HDIV &7752

10.3.1 HDIV &FF85 %

% 10-1 HDIV 5805

omset [regser | 2| 8] 2] 2] 5] €| | 2| v o] &| 8| 2] & =] 2| a] s 2| o] 2| 2] o[ o ~| | @] <[ o] ] <] o
<| O x
HDIV_CT QGS § EESE
0x00 Reserved wlolx 5 2| g 2|2
RLSTS SI513] &8 |2|8 5|2
Fl <| m T T
HDIV_DI
0x04 DIVIDEND
VIDEND
HDIV_DI
0x08 DIVISOR
VISOR
HDIV_QU
0x0c QUOTIENT
OTIENT
HDIV_RE
0x10 |MAINDE REMAINDER
R
HDIV_DI S
0x14 Reserved S
VBY0 5
A)
10.3.2 HDIV #&HRAEFHFEE (HDIV_CTRLSTS)
A HhE: 0x00
S A7E: 0x00000000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved TYPESEL é\'lE/J\T;QOT“ HBOLIT‘SD Reserved HDIVDF | Reserved S]:IF]/D\IIQZI‘ HDIVEN
166 / 456 HREARBAAERAT NSING TECHNOLOGIES INC.
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BLigk BFR iR
[31:9] Reserved RE, WAREEENAE.
[8] TYPESEL WEBRE. BREHEI A E L
0: LFF5H
1: AFF5%
[7] AUTOSTART | BaIHEAERE, BatEEE, §E5A—RKEE, RIAFE—XKBRZEHE
0: ZraE
1: fffE
[6] BUSHOLD R R R 2R AR R
0: HiMHM, KRERAVIESRF, RIS HERE, QLB IREF
1o MR, RERAERKITEE RS, RIS R, SR AR
[5:4] Reserved RE, WAREEENAE.
[3] HDIVDF AR 558 b 7
0: RIFEHL
1: B5ERK
[2] Reserved TRBE, DAREEEAE
[1] HDIVSTART | SRIUFEAERE, HRe—xixsshihn, 17— IRBRiLsHE
0: ZEfE
1: f£fE
[0] HDIVEN HDIV f£fg, KA ZEHINAERE, 40 LT RRe B shil
0: Z%ge
1: f£fE
10.3.3 HDIV #{BH 7% (HDIV_DIVIDEND)
s Hht: 0x04
2 7{H: 0x00000000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DIVIDEND[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIVIDEND[15:0]
Brisk B i
[31:0] DIVIDEND | 32bit #7F%k
167 / 456 HREARBAAERAT NSING TECHNOLOGIES INC.
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10.3.4 HDIV Bp¥i#74 (HDIV_DIVISOR)

A% k. 0x08
S Aifli: 0x00000000

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

DIVISOR([31:16]

™

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

DIVISOR[15:0]

™

Brig 22y iR
[31:0] DIVIDEND | 32bit 5%k

10.3.5 HDIV F & 7% (HDIV_QUOTIENT)

stk 0x0C
S AME: 0x00000000

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

QUOTIENT[31:16]

T

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

QUOTIENTJ[15:0]

T

Az, B iR
[31:0] QUOTIENT | 32bit
WERBREE N 0, WAFECHN 0

10.3.6 HDIV £$1% %% (HDIV_REMAINDER)

Az Hdk: 0x10
S A7{E: 0x00000000

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

REMAINDER([31:16]
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
REMAINDER[15:0]
R 2R Ei%)
[31:0] REMAINDER | 32bit &%k
WRBH SN 0, M N0
10.3.7 HDIV R ZERE R EFF2 (HDIV_DIVBY0)
g Htk: 0x14
S Ai{E: 0x00000000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved DIVBYO0
i, B4 iR
[31:1] Reserved TRBH, DAREEEAE
[0] DIVBYO0 Bl 0 k&AL

0: K%k O
1. BR¥CN 0
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11 SQRT FFHiRsE
11.1 ThREHR

B SO 32 [ Ak

BN 32 ARSI A

W 16 TP UTAR

B 8 I BRI SE R IR ERT S BEEOT i

W CCRRRRIECE A BNERE (5N TR B e
B AR A A, ORAUIRE, ISR

11.2 BE U
11.2.1 EAAF HRE

AR 1 VIR E
F 2 SQRT CTRLSTS.SQRTF, Hff A 1, BEIEELHALT 2 NARES
# & SQRT CTRLSTS.SQRTEN=1
4537 5 7 6L B HDIV._CTRLSTS.BUSHOLD, HDIV_CTRLSTS.AUTOSTART
LR 2. BT
I 7 HE N SQRT_RADICAND
W3 JASH
#7 SQRT _CTRLSTS.AUTOSTART=1, |7t SQRT RADICAND 5 N5, HaHFIHTHE
M, #F SQRT CTRLSTS.SQRTEN S A 1 5, FFahits
AR 4 FRHR TR
Ui SQRT CTRLSTS.BUSHOLD=1,0l| &7 &) SQRT CTRLSTS.SQRTF

A SQRT_CTRLSTS.BUSHOLD=0, N 7% % #& i) SQRT_CTRLSTS.SQRTF , H ZI
SQRT CTRLSTS.SQRTF=1

PR S AR
7 ARET B SQRT_ROOD
LIR6: JEMERIE
MLE L, FHEMLIE 1 FFH
MLEAL, FHEMDIE 2 FFH
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11.3 SQRT FFH8
11.3.1 SQRT FHEREK
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% 11-1 SQRT HAr#E 3

ove | ey | ] ] o[ <[ o] @ 8] <[ <] o <[ & 2] [ 2] & & [ 2 2] A 2L ] o] ] =[] o[ <] ] =
SQRT_CTRLS E g 3 |58 2|3
0x00 Reserved S|l I| & £l & E £
TS 2121 € | 3|¢& S 4
SQRT_RADIC
0x04 RADICAND
AND
0x08 [SQRT_ROOD Reserved ‘ ROOT
11.3.2 SQRT #ZHPREF 78 (SQRT_CTRLSTS)
A HhE: 0x00
S Ai{E: 0x00000000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
Reserved sATUALOT HBOULSD Reserved SQRTDF | Reserved SSTQA'T?TT SQRTEN
i, B ik
[31:8] Reserved fRB, DAREFEAAE.
[7] AUTOSTART | H3litHAlRE, HINTHEREE, BEAN KB, WG —XKFFiRiEHE
0: Z%ge
1. f#gE
[6] BUSHOLD TR AR SR AR X
0: MUFETFME, REMRARITEEREY, BRI TRRE, B2 SR
1: HHETFE, RERAVCGHELRES, BAESRICF RIS, SRR~
[5:4] Reserved fRE, DAREEENAE.
[3] SQRTDF AR5 b &
0: RFEMK
1: B5ERK
[2] Reserved REE, UARFFENAE.
[1] SQRTSTART | HuRIFEAfRE, ffife—UKiZEHnn, TR FIRIEH

&b
0: %%

Ae
1: ffige
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Bk vy ik
[0] SQRTEN SQRT fitifie, RAIZIEHINHRES, AW LAEAT kel A 315

0:

11.3.3 SQRT #H T #H &% (SQRT_RADICAND)

A Hdik: 0x04

S Ai{E: 0x00000000
31 30 29 27 26 25 24 23 22 21 20 19 18 17 16
RADICANDI[31:16]
15 14 13 11 10 9 8 7 6 5 4 3 2 1 0
RADICAND[15:0]
PLig 2K Hk
[31:0] RADICAND | 32bit T 77 %
11.3.4 SQRT R#=wF4 (SQRT_ROOT)
fFe k. 0x08
S AE: 0x00000000
31 30 29 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 11 10 9 8 7 6 5 4 3 2 1 0
ROOT
Prigk £ R
[31:16] Reserved e, DAURFFEAE.
[15:0] ROOT 16 i 5 MR %
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12 W&k ER# (TIMLD)

12.1 TIM1 &4\

FPEEHERN S (TIMD) EERA TR 6 G ST TG TSRS 5 A 58 A A ey

Vi3]
TR AR T AMR T RE . JEXAAMAETRE. A T A
12.2 TIM1 T E 4
LIS VR VASEYESS S i S QD S oha - S A S MV A )
B 16 fLA R ey . (PR ETECE Y 1 21 65536 2 8] AR RAED
W AR E R
B TIMI &% 7 MiliE.
B 7ALEEGEIE (CH1/2/3/4/5/6/7), TAFRO: PWM it A th BEB. kb i i
B4 MERIEE (CH1/2/3/4), TAEBRCA: Ak,
B SRR AN A ET/DMA

& FEHEM.

& il HE.

L RPN 78

® .

® RIEETHN.
W DX (] AT R AR Y EL AN H

B X TIMI, J8IE 1. 2. 3. 4 CRRIRIhRE.

AR AN T E I AR

ZANE N B N FERAE — S, DASEI e I 3% 1 [R5 sl 4z
TIM1_CC5 HT tei s Eka.

R (R3O iz n: JHFaEss Yol RIggpT e 77 6.
BRSO T = A L
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B 12-1 TIM1 EHE

PVD abnormal (Power supply voltage detection) SBITF

LOOKUP(Core Hardfault)

BITF

Slide filter Polarity selection /l
TIMx_BKINx o
- Break circuit
timx_brk_in ] .
(COMP) Polarity selection

CK_TIM from RCC Internal clock(CK_INT)
3
o To another timer, ADC
Polarity selection ETRF TRGO—
TIMx_ETR pin =573 Edge detector _ Trigger controller
COMP ————— Prescaler
Input filter T Reset, enable,

/| up/down, count
Slave mode

| ITRx(x = 0,1,2,3) > " controller
TRC: -
—TIIF_ED—» TRGI CK_PSC]

TIxFPx (x=1.2) y

Encoder mode
[ TIFPx =10 > Psc Prescaler

CK_CNT
N Reptition counter
Update
TIIF_ED event o1t — CNT Counter
l 7

CCxIT \
b Clnput)
XOR ) LUEPL 5, coxiT .
L__l} Ti1—p] Mputfilter & | T11gp2 7 COutput> 0oC1—»  TIMx_CHL
TIMx_CH1 > edge detector P [-ic1¥] Prescaler | N Vs Outout Control —OCIN—¥ TIMx_CHIN
—TRCH CEIXEVE)"‘ Capture/Compare X up(Lllngn * —oc2—»  TIMx_CH2
nput =1,2,3,4) regists . )
Input filter & | TIZFPL > (x=12.3.4) register Complementary) —O0C2N—P  TIMx_CH2N
TIMx_CH2 TI2Z—— T 2| Fic>
_ edge detector | TI2FP2 [1CxPs —o0C3—» TIMx_CH3
» _
—OC3N—  TIMx_CH3N

—T T
TI3FP3
s [ e | PSS ! Cones T o
=TRC» = —OC4AN—»  TIMx_CH4N
TI4FP: * \
TIMx_CH4 TI4—— | Input filter & | Tj4ppa ICar

edge detector . Capture/Compare x h
TRC (x = 5,6,7) register Output Control | [ ——OC5—» TIMX_CHS
—OCREFCLR—#—ETRF—¥ —O0C6—» TIMx_CH6

R — el LG

N

F1F FRFRI DMA it

THTIFE 1 FgA 0] LK H IOM 26 H 375450 H
12.3 TIM1 ThEeHR

12.3.1 [ F T

o A ) B TR A S G R ARG UM L THEES . H ) E A A A A R S . A B T T AR,
BRA R DABE IR BRI S5 ONAR B {2947 2% (TIMx_PSC. TIMx CNT. TIMx AR Al TIMx REPCNT).

FRIE [ 3 B2 # TS A REA7 (TIMx_CTRLI.ARPEN) FUVEHE, T #2517 4% AOAE 2 37 B B A A3 VR =
4 UEV W 1% % 2 % ¥ % £ %% . TIMx CTRLL.UPDIS=0 i, it % & F &/ F s & &
TIMx_EVTGEN.UDGN ¥4 sl #1148 CK_CNT {4 TIMx_CTRLI1. CNTEN f7 4 % &I 2% it

174 | 456 HEHARHEFRAT NSING TECHNOLOGIES INC.
Hibke PRYITH RS L K BT AL X S PR 1095 [ R A ki
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HAHAE TIMx_CTRL.CNTEN A7 B B 5 — AN i 2 J5 Haa T 4.

12.3.1.1 Fisr st

TIMx_PSC Zif7d 1 —A> 16 SrvHEas 2, nT A T 3as i el d% 1 F 65536 Z (B AL . RAIX
APl ae G g, 1 LAEIEATI S soR . B T S i R A S IR E o SR A .

E 1222 ZWAFRSEON 1 3 4, HEBRKR PR

CNTEN

CK_PSC
Timer Clock = CK_CNT H H

Counter register 87 @@@ 00 >< 01 X:

Update event (UEV) H

) 3

Write a new value in T@V_PSC

Prescaler controller register 0

OB 0866
Prescaler buffer 0 >< 3

12.3.2 THE R

12.3.2.1 [ _EH-BE R

R O, TR 0 THELRIFF A7 3 TIMx_AR [ME, RS EE N 0. P~k — M F
.

W% B TIMx_CTRL1.UPRS 7 G 5 #ri% K DA TIMx_EVTGEN. UDGN £7, #4774 — AN 3 - (UEV) .
{H7& TIMx_STS.UDITF A fffh Bk, AL =45 hliel DMA B3GR, X2k 78Rk
BRI 7 A TR A

¥+ TIMx CTRLI.UPRS MIACE , kAT H FHAHH, TIMx STS.UDITF #{% &, FTf % 1748 &8 2 BT :
B SO E O INECA TIMx_REPCNT AP 2%

B 4 TIMx_CTRLI.ARPEN =1, FRE# a7 745 (TIMx_AR)FIE B B3 31 A s i + 2 7 38

B N (TIMx_PSC) i E BT Ik 3 19l 73 A5 5 7 2 47 25
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N7 G A [ TR B B A7 A h B NELIN SR A AR A, AT LU W B TIMx_CTRL1.UPDIS=1 2k k5

G

PR — N, TR E B, T A s TR OB B E A 0 (BT S A B R AN .
THEE RG], BT B RS AR AN B e A A R B E
B 12-3 RS HE T =N, HEdESRRFE

Internal clock
divided by 2 CNTEN

CK_PSC
Timer clock = CK_CNT
Counter register

Counter overflow

Update interrupt flag(UDITF)

Update event(UEV)

il

L

L

0034

K 0035>< 0036

_|
K 0000 >< 0001X 0002>< 0003><i
_|

Internal clock
divided by N CK_PSC

Timer clock = CK_CNT //
Il
[/
Counter register 1F 20 // // 00
I
Counter overflow —I
Update interrupt flag(UDITF)
Update event(UEV) —I
176 / 456 H RBAR R 45 PR NSING TECHNOLOGIES INC.
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Bl 12-4 24 ARPEN=0/1 A SEHHAN, F_EHHE00mn 7 E
CK_PSC
Timer clock = CK_CNT
comareaser 51 |RH AR HEEREREEE
Counter overflow ]
Update event (UEV)
Update interrupt flag(UDITF)
Auto-reload preload register FF 36
Change AR value
Write a new value in TIMX_AR
ARPEN =1

e [|JUUUUULTUULOULL
Timer clock = CK_CNT
comonsn. —ro YRR e

Counter overflow

Update event (UEV)

Update interrupt flag(UDITF)

Auto-reload preload register F5 36

Write a new value in TIMx_AR

Auto-reload shadow register F5 X 36

177 1 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.

Hihk: PRYITE R L X B AL X E IR %1095 [H [ AR K
Hiif: +86-755-86309900 £ +86-755-86169100
M4ik:  https:/iwww.nsingtech.com HR%%: 518057



an,
" " EIR#ZA www.nsingtech.com

12.3.2.2 [ F R

) N RO, TR A AR AR TIMx AR HOEIEE 0, SR8)5 A ShE B EAE ST 4R, JE AT 1A
N A

M) I TR SR ) b B S B B S A S AR AR AR I AR AR ), iR AR 12.3.2.1 TS
THEIGH—LoR ], R T R AR A R A 7 S I sh .
A 12-5 RS8R T = 2N B, R RE

Internal clock divided by
2 CNTEN

e TV
Timer clock = CK_CNT |_| |_| |_| |_| H

Counter register  0p02 0001 X 0000 ) 0036 X 0035 X 0034 @C

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)

Internal clock divided by

N CK_PSC /|
Timer clock = CK_CNT /|
1
[/
Counter register 20 1F 4// / / 00 36
I

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)

12.3.2.3 F RN TR
12.3.2.3.1 BN FE0FRBE R

FEF IO R, THEER AN 0 HENENE (TIMx_AR) -1, FPAEE G HF . AR5, BNAZERE
6 (TIMx_AR) [A NiHEe2] 1, JFRA s A N FE . R TSR EE DY 0 I IO R THL

AR T TIMx_CTRLIDIR J7 R4, H ¢ 5446 2 244 #4407 14 . 24 TIMx_CTRL1CAMSEL
PLANTE <0071, A O AR A 2

R B AN TH RO S i A 2 A O A B, AT DL IS % B TIMx_EVTGEN. UDGN £ CGEid 3K
i El A A Az 1 88D RAE B s o ERXFME DL, THEES A 0 FFT T AR AL, B As BT H A
MO FEFT IR T

TE: IR A1 2 i T B, E ) E R 1] s E R AL BT
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Bl 12-6 AEINBI R T = 2/N, xSRI 7

Internal clock
divided by 2 i ﬂmw
CNTEN
Timer clock = CK_CNT —| |—| —| I—I I—I I—I H
Counter register 0003 0002 >< 0001 )} 0000 >< 0001 >< 0002 X 0003 >[

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)

Internal clock divided

by N miEinEm
Timer clock = CK_CNT —| /| —|
1
[/
Counter register 20 1F // // 01 00
-

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)
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B 12-7 B & THHEs LA T AR G SR SR P Bl (ARPEN=1)

Counter
underflow CNTEN
ecrse [ UUULUTULTUTUT
comerngr s Yool ool e e
Counter underflow n
Update event (UEV)
Update interrupt flag(UDITF)
Auto-reload preload register ED )< 36
Write a new value in TIMX_AR
Auto-reload active register ED X 36
Counter CNTEN
overflow
CK_PsSC
comaren 7Y EEA R e el
Counter overflow n
Update event (UEV) ]
Update interrupt flag(UDITF)
Auto-reload preload register ED /»< 36
Write a new value in TIMx_AR
Auto-reload active register FD >< 36
12.3.2.3.2 FRXIFIEXFFRIE R

5 rpr gt S5 e R R (TIMx_CTRL1.ASYMMETRIC 4 1, TIMx_CTRLI.CAMSEL[1:0183E%), i3
FA 0 TR BB E B (TIMx_AR) —1, I/ ATt HF R, 805 N B EEAE 8] 1, IR At
s Nt F R, RN 0 EETUA L

TIMx_CTRLI.DIR {EAREEME A N E N, & B EAF S TE € w07 1
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ém BEAE 1,2,3,4 B, HEMESR CCDATXx. MAEX S AR AR ST R, 15ER, 24 DIR=0 K, FEX A4
T E 45T CCDATx (x=1,2,3,4), 34 DIR=1 I}, FEXH[EFEN SE it He8 1% T CCDDATx
<x71,2,3,4)°

R BRI R i S A R AR . 8, T LLE % B TIMx_ EVTGEN.UDGN 1 Gk
Pl F MBI 88D PR AR . fEIXPME T, XS T, HEESN 0 BRI, i
PR AN 0 T IA TS

TE: WIR Ayt B ] 774 E s F S EREFF T s BN L FI LR
B 12-8 X FRARSRRS LR H 35T

AR |

CCDAT4
DIR=0

|
|
|
|
|
PWML |
|
|
|
|
|

PWM4

12.3.3 EE 5%

5 12.3.1 T AEEA R ICRIR T AERCE T FAE (UEV) 1%, SRS (UEV) SEbr FAVTE S THEER A
BIERER, TR PWM G SIEHA M.
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REWE R N+ R BNk SRt e WO A A B T A A, b N2

TIMx_REPCNT Hff){H .
ES=RARAC U F

W AR BT, RO A B RO E R, AR R A
W R RIS, R MBS, SR AT

B R RN, BT R B
HESEM TIMx REPCNT #F/E28MIMEE .

HAEHESE RA B ERH N IIAE. o AU 1E A
TIMx_EVTGEN.UDGN SffifAE ) #B2x 3 BIR A

» HHTEAE R PR A B E

12-9 [ FHHERA T MEZ B FE

ckpsc [ Uiy UL
CNTEN_ |
rmesee MU WU U U U UL
AT OO C
Underflow
Overflow.

TIMx_REPCNT = 0x0
UDITF

YT

YTV

TIMx_REPCNT = 0x1
UDITF

Y

TIMX_REPCNT = 0x2
UDITF

R,

H11E
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B 12-10 [ LT R E S O RS R

cersc JUUUUUUULUULUUUUUUUU U U U U UL
CNTEN___ |
Ti lock
_ K CNT uyurrutvivyrrryyiviivrrry UL
LIRS O OC.00.80.C 008 0000800008008 0.C00
Underflow,
Overflow.
TIMx_REPCNT = 0x0 - - L L )
UDITF /—l/ /_\i
TIMx_REPCNT =0x1 -
UDITF
TIMx_REPCNT = 0x2
UDITF
B
B 12-11 FRAFER T NER T4 Fr &
cersc JUUUUUUULULUUUUUL DU UUU UL UL
CNTEN___ |
Ti lock
_CK onT Uuvvuuuuuuuuvrirrryyvvvviuu gL
Counter o, YN XXX XXX O XX N XX XX XX XD
Underflow.
Overflow

UDITF

TIMx_REPCNT = 0x0

a4

UDITF

TIMx_REPCNT = 0x1

¥
v

<R

UDITF

TIMx_REPCNT = 0x2

RERg,

'

HItE
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12.3.4 B 8hik#E

B CK_INT &R A hilEm & N fh: CK_INT:
B AN PR
LI N
B RS ETR
B NSRRI (ITRx): — @& FAE 55— AN e I 48 1 T o0 S s
12.3.4.1 BB 8HPE(CK_INT)

* TIMx_SMCTRL.SMSEL %5-“0000”}, MBI g dEH . X =AM 4%H67 (TIMx_CTRL1.CNTEN,
TIMx_CTRL1.DIR. TIMx_EVTGEN.UDGN) W aEH#F2k3 (TIMx_EVTGEN.UDGN [g4k, BfREFHBhIE
F).  HI#EE TIMx_CTRL1.CNTEN 4505 ', Tl AT2% A Bh i i Py 3 80 CKOINT $24t.

B 12-12 IEE BT Rl i, AR BHEREL 1

CEN=CNTEN

UDGN |

CNT_INIT

Counter clock = CK_CNT=CK_PSC —L
comarngir o303 o (e
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12.3.4.2 SRR B IRAESR 1

F 12-13 T2 S8BT eERR B

TI2

Filter
(TIMx_CCMOD1.ICF[3:0])

Edge Detector

TIMCSMCTRL] T rising
TSEL[2:0]

Polarity Selection —— Internal clock mode

(TIMx_CCEN.CC2P) —— | TRX
TI1_ED TRGl rising External clock mode 1
TI1FP1
TI2FP2 CK_PSC

ETRF ETRF rising I

External clock mode 2

TI2F rising or falling

or
—|Encoder mode
TILF rising or falling|

TIMx_SMCTRL.S
MSEL[2:0]

TIMXx_SMCTRL.
EXCEN

JE RS E TIMx SMCTRL.SMSEL=0111 8%, 150a% vl LARC & A LE Fridda N i g b Ay el s %
WEAT L
Bilhn, FCE A B E T2 N BB BT, FREP IR

fid & TIMx_CCMODI.CC2SEL %101, CC2 BB E NN, 1C2 Wit F] TI2
Fc#E TIMx_CCEN.CC2P #5107, mEFEm o ETHAR

E A E TIMx CCMODI.IC2F[3:0] i&FH NI 2877 56 (AR ANTE ZUEsas, RFF IC2F £ H
0000

fid & TIMx SMCTRL.SMSEL % F-0111°, #$% e iy 25 M et 1
fid B TIMx_SMCTRL.TSEL %1110, 3&F TI2 1E Jyfid & H N5
Bt & TIMx CTRLI.CNTEN ZF ‘1’ DUEBhitHas

LR THIRTH AN TR, A 7 20 B
YER SR B A HILE TI2=1 B, s E— kI H TIMx_STS .TITF FrEdehisE .
TI2 B A5 TH RS SeBRis 2 (B B IE R B T T2 fan N\ i 1 73 5] 20 L i
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B 12-14 SMESIAIBES 1 %] FL B

CNTEN
TI2
Timer clock = CK_CNT=CK_PSC —‘ —‘
Counter register 64 >< 65 >< 66
TITF
Write TITF=0

12.3.4.3 S ERBFSHIRARE K 2
B TIMx_SMCTRL .EXCEN E#T 1. i3 T IEAMB AN ETR MEA Lol F B
T
BN AL 2 AR A A AR =
Bl 12-15 SRR NER]

TI1F rising or falling
or
TI2F rising or falling | Encode mode
[ Polarity Selection - |
ETR pin TIMx_SMCTRL.EXTP
TRGI rising External clock
mode 1
Prescaler ETRP ETRF rising External clock |
11,12,/4,/8 mode 2 CK P3C
TIMX_SMCTRL.EXTPS[1:0] fors CK_INT rising Internal clock
mode
Filter Down counter
TIMx_SMCTR.EXTF[3:0] TIMx_SMCTRL.EXCE
N
TIMx_SMCTRL.SMSE
L[2:0]

B, EH A NACE B IRAE ) FIP R AE ETR B 2 A BRI IR.

B PEXFME N N RIS, R TIMx_SMCTRL.EXTF[3:0] %71°0000°

B EAE TIMX_SMCTRL.EXTPS[1:0] Z&T 01’ KL E Wi Jias

B EMEE TIMX_SMCTRLEXTP 210 kiE# ETR 5K ME, ETR M EFEE R
B SRR 2 B E TIMx_SMCTRL .EXCEN %5F<1°3kik#%
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B ETEE TIMX_CTRL1. CNTEN Z5-1<17/a3 30T

s 2 A ETR _ETH S —X. ETR K ETHE S5 TSR SEPrint gl 2 M ER 2 1 T ETRP {55
E PR D B R
B 12-16 SMESIF SRR 2 B4t Bk

wo L UL L L]

ETR ‘
ETRP ] L
ETRF N
Counter clock = CK_CNT=CK_PSC H m
Counter register 34 >< 35 >< 36

12.3.5 IR/ L B

SR/ LU BGE ITE AR 3R LA A A A AR T3 A7 8 SN tH BT IS 22 i R e AN S A 21 Al o
By 4 P BT L AT M 4

BINAE T TIx PERFERINER: LU= (55 TIXF. SR8 AR £ D) Be 1) VA I 45 A2 A5 5 (TIXF _rising B
TIXF falling), HAZPEH TIMx CCEN.CCxP frik$. %(5 5 nH/EMSERIEH2sfflgmAN. [, 5
FICx &G IE N IR T AA A . NEER T/ s iE e .
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B 12-17 F3R/ L BOEE (Bln: EE 1 WAL

From slave mode controller | 1
TI2FP1 Divider
From channel 2 TI2F_Rising ICL 11.12,14,18 IC1PSC
. TIIFP1
— TI2F_Falling TIMx_CCMODL.
Polarity Selection IC1PSC[1:0]
TIMx_CCEN.CC2P TIMx_CCMOD1.CCISEL([1:0] TIMx_CCEN.CC1EN
Filter Down
counter
TIMx_CCMODL.IC1F[
3:0] Edge Detector
TILF TI1F_Rising
—n
TI1F_Falling ———» Tg the Slavﬁ
—fors Polarity Selection mode controller
TIMx_CCEN.CC1P

TIIF_ED

St B 2R AN RIRIBOE. OCxRef GRIFLFARO 1ENS . IRIEVE FIAESE K K -
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B 12-18 R/ REE 1 K

TIMx_EVTGEN.CC1GN

|

APB Bus i

) !

!

Y !

MCU Peripheral interface :

A |

! a4
16/32 bit
transfer Capture/ Capture/
> compare compare Counter
preload register shadow register
L

e A i T E | |
i Output Comparator | |
: |
" mode :
Writt CCOATIH [ wyite in !
i progress !
i CNT>CCDATL | !
Write CCDATIL| CNT=CCDATL,

CCISEL[0] CCISEL[I] TIMX_CCMODI.O0C1PEN

UEV
From time base unit
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B 12-19 83 x M s (CLEE 1 ABF)

To the master mode controller

— Output enable
_ circuit
Polarity
Seletion Tim1_ccenccinen  |OCL
ETRF Ocref_clr_int TIML_CCEN CCINEN T'MéeclgEN' TIM1_CCEN.CCIEN
. TIM1_CCEN.CC1EN 0 [ TIM1_BKDT.MOEN
——CNT=CCDAT1 OCLREFC 0" Ixo TIM1_BKDT.OSS!
CNT>CCDATL 01 1 TIML_BKDT.OSSR
Output mode OC1ERF Dead-time |—11
controller generator Polarity
TIM1_CCMODLOCICEN OCXERF Seletion
[TIM1_CCMOD1.0C1IM
D2 Output selector TiML_BKDTDTG[T:0] [ 77 TIML CCEN Output enable
TIML_CCMODL.OCICEN 10 0 « circuit
TIML_CCMODL OC1REFC ‘0’
OCIMD[2:0] 0x .
1ML COEN.CCINEN 1 TiMi_ccenccinen | OCIN
TIML_CCEN.CCLEN TIMI_CCEN.CCIEN

TIM1_BKDT.MOEN
TIM1_BKDT.OSSI
TIM1_BKDT.OSSR

FERFR/ LRI, SRS N AR5 M UK K & A7 . AR AR QR -
FEMPAET, iSRSEPR ERAER T A8 P e, SRR RS 1o A7 4 P N 11 B HUM B R A7 A
FELLEAET, SRR S, T A7 s I E B R B RIS 7oy A2 de b, IR ST 3T Hik

12.3.6 FIAH KRR

TERPAEAT, TIMx_CCDATx Ziffas H TAERME] ICx 155 5B A T 3 E
H— MR WS E TIMx_STS.CCITF,  Un 5 AH R R i e d h i, e Al LUK H R el DMA 153K .
TIMx_STS.CCXITF {7 7E KA IR FAF I AR E, FF eI TIMx_CCDATx #3747 4 ii %

Y TIMx_CCDATx 77 17 # W I vF 2048 {5 9 41 3K 9F H TIMx_STS.CCIITF ¢ fiz = b, B & 3 3K A5 =&
TIMx_STS.CCxOCF % &N 1. SHi#&E AR, TIMx STS.CCxOCF @it mHEE N 0 KiFkk,

JSEIL TIL S N H BT T B 1 38 3 TIMx_CCDAT1 #if7as, BCERARN T

B OEFASEN
# TIMx_CCMODI.CCISEL fic & 017, 4NN CCl iiE, IC1 MEFE TI.

W TR R N A SR (]
WA E TIMx_CCMODXICXF frKE L TI1 i N FERAESSFIEC IR e 2 K . 7=l iR
NESHZIE 5 AW B ALY, RATLAUEFELX 5 e R K RSB A AL T (1] 2k

DB BA B 8 MNMELAEAR (LA friviprek SRR B, F-ATATPALUE TII B, A5
fic @ TIMx CCMODI.ICIF #|“1xxx”

B EdAE TIMx_CCEN .CCIP=0, EF TN TI 1E 14 Rk A8 il

B EWMATIOES. EAFT, BE TIMx CCMODIICIPSC= 00" LAZEFIFi/r45ias, PRyFRATAR 2
SRR B

B EAE TIMx CCEN .CCIEN = ‘1" J3 ik,

R EAGAE DMA 55K, A/ LLACE TIMx DINTEN.CCIDEN=1. #15RZE{FREAHE T WriER, TR E
TIMx_DINTEN.CCI1IEN =1,
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12.3.7 PWM By AR,

PWM i A 2RI 38 g Al SRR AT — 22 X0, A4
PIAS ICx 5 S WUR IR 4> TIx HA

PIAS TICx A 5 FERMRMEAN S I I AT 2K

A TIXFP {552 —VE Nl AN

MR FZ ] 25 e O B A AR 2

B, THMEERETUHRMIE T & PWM B 5 5= GXERT CKINT R
SRS ED

www.nsingtech.com

B fiiE TIMx CCMODI.CCISEL %F ‘01’ LLik#E TII /A4 TIMx CCDAT1 [ &N
B JiiE TIMx_CCEN.CCIP 55T 0 EFIEPEM 85N L(TIFPL) WA RN, £ EFAUA
B it ® TIMx CCMODI.CC2SEL %F “10° ##¢ TI1 {E8 TIMx CCDAT2 [ %A
B JiiE TIMx_CCEN.CC2P 55T 1 iR UEHE N 24 2(TILFP2) A Btk v, F R 2L
M ii® TIMx SMCTRL.TSEL=101 #%4% Filtered timer input 1 (TIIFP1) 1F N4 &fl & fi A\
B i ® TIMx SMCTRL.SMSEL=0100 it & M= i 28 9 52 A7
B [ii® TIMx CCEN.CCIEN=1 A TIMx CCEN.CC2EN=1 L\J3 i3k
B 12-20 PWM B AR5
T
TIMX_CNT 0004 Y 0000 X 0001 Xoooz 0003 X 0004 Y\ 0000 X
TIMx_CCDAT1 0004
TIMx_CCDAT2 0002
Y N \Y
IC1 capture IC2 capture IC1 capture
IC2 capture Pulse width Period
Reset counter measurement measurement

T RA IR ER 8 1 (TUFPL) FIJEM S M #H A 2 (TI2FP2) & B W28, Ft PWM
B A BES TIMx CHI/TIMx CH2 55— .
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12.3.8 Rl R

4 AL (TIMx_CCMODx.CCXxSEL=00) I, #cf ] DUE #eks i i HLAAS = 5 i A e i

ML E TIMx_CCMODx.OCxMD=101 5l LS 5 8 E 2. OCXREF ¥4 i il gy H P,
OCx 13315 CCxP MMM AMHRIME. S—7J71H, P AT E TIMx_CCMODx.OCxMD=100 & il4it Lt
BHUE 5 NIRRT, B OCXREF #3# AK HL T

FEMREECUT, TIMx_CCDATx 521 & A7 e AN THEas (M 5 280 L L

LR Z A7 A% TIMx CCDATx AliH#a% TIMx CNT 2 [8)HIELER OCXREF BWA M.  FHAR AT LA
wEE. Bk, JBATTLURIEH WA DMA K.

12.3.9 f it LR

R AT BAASE S S OR P i B, Blidios — B Al 2l
AR/ LA A7 A AT AR I AEAR RIS i o P e SR R

B TIMx_CCMODx.OCxMD it tb#e# s, TIMx CCEN.CCxP M tithtt. 4EbiUCECR, ik
# TIMx_CCMODx.OCxMD=000, Jll% i & ks Or £5 2 i ~F; R E TIMx_CCMODx.0OCxMD=001,
M5 B A A R R E TIMx CCMODx.OCxMD=010, % H & I N B RIS Rk
# TIMx_ CCMODx.OCxMD=011, W% H 5] fHH 5 B B .

B % & TIMx_STS.CCxITF
B RS RE T TIMx DINTEN.CCXIEN, K77 AR AH N ) o i

B WA % E TIMx DINTEN.CCXxDEN Jf#%#E TIMx CTRL2.CCDSEL i&# DMA iR, 4 Ki%
DMA iR

M PR LA E TIMx_CCMODX.OCXPEN SR %2 54 3R/ LR AU Zi /7 8% (TIMx_CCDATx) Kik+¥
HEINA RS T e

I 18] 73 e R v B AR I — AT BRI

FESI LA, it PSR 2t mT e 4 o ik

PR 2 H H s 2 i 0 B

=P DRI VAT ek S Ve R

B K, HTFEGERE TIMx AR Al TIMx CCDATx

B R RREP AT, % E TIMx_DINTEN.CCXIEN

B AR5iEE R E TIMx CCEN.CCxP. TIMx CCMODx.OCxMD. TIMx CCEN.CCxEN %3 $%4 Hi A =
B 55, WE TIMx CTRLI.CNTEN J& H %8

T ARSI GBS B TIMx CCDATx SKE e, REA G HINE A4 . 50, TIMx CCDATx
ST TR E R — I A T

1
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B 12-21 Bl B, FFE OoC1

TIM_CNT V S \
_ 0069 A 006A >< o8 8800 /< 8801 ><
TIM_CCDAT1 006A /X 8801
Write 8801h in CCDATL1
register
OCI1REF=0C1
Match detected on CCDATL1
Interrupt generated if enabled
12.3.10 PWM &R,

M ar e PWM B A —ANME S, H 52l TIMx CCDATx 27 A7 28 I vk, HARH
TIMx_AR 2728 MMERE . JFHE T TIMx CTRL1.CAMSEL (&, TIM #] PAZEL #5550 p R ml v g
AT E PWM F5 .

Al LUl % & TIMx_CCMODx. OCxMD=110 3% TIMx CCMODx.OCxMD=111 K i%HE PWM #
A 1 80 PWM K 2. EEREHUINE A AF4E, A DA EMMN A TIMx_CCMODx.OCXPEN. #AJ51%
E TIMx CTRLI.ARPEN H zh&E R &N 7745

AT bldid % B TIMx CCEN.CCxP RiXE OCx MMM, YH—J7m, ZEfff: oCx Mk, Mk
7 TIMx_CCEN #1 TIMx BKDT H# & CCxEN. CCxNEN. MOEN. OSSI fil OSSR HI{EIZH 5 -

% TIM 4F PWM #EUE, TIMx CNT Al TIMx CCDATx [{ME A A2 H HLE

HE M E R AR, TUNEFASA BRI T rd. Bk, HP LA iE s mrid
% E TIMx EVTGEN.UDGN K& A7 1788

12.3.10.1 PWM F It F R

W %8 TIMx_CTRL1.CAMSEL 2T 01. 10 5% 11, PWM " sxd S SO gios . ELishn S m0%
BIURT TIMx CTRLI.CAMSEL [F{H. WEIBARERENA 3 M, (CHTHEEs m B, 049115
SRR TREN, B TR ) B A R R . P AN & e TIMx _CTRL1.DIR, ‘E & Hiff
PR -

et PWM RGBT, WK EN: TIMx AR=8, PWM X 1, 4iH%ds i it S v
TIMx_CTRL1.CAMSEL=01 I} # & tbiihrE.
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B 12-22 T RAFH PWM KK (AR=8)

Counter register
080880048 DH00RERB0LNT
107
OCXREF
CCDATX=0
AMSEL=01
CCXITF AMSEL=10 /4
/4:A|v|s EL=11 /4
OCXREF
CCDATx=4 CAMSEL=01 /4
CCXITE CAMSEL=10
CAMSEL=11 / /4
OCXREF
CCDATx=7
CCXITE CAMSEL=10or 11
4 1’
OCXREF
CCDATx=8 CAMSEL=01 /4
CCXITE CAMSEL=10
CAMSEL=11 /4
OCXREF
CCDATx>8
CAMSEL=01 /4
CCXITF CAMSEL=10 /4
CAMSEL=11 /4

A5 ey g AR IR P Ry R R S R

B iR R EA RSO T TIMx CTRLIDIR [HfE. JEEAEFN ¥ DIR 1 CAMSEL fif

B PER R T ARSI, SIS REREARINE R il
& RS NIHENMEN 0 B2 TIMx_AR B{H, W7 RS, EARS A4 S0t
& RGN HEENER T B EEE, W7 A

B T EAeRN, #HATERSN S 2 AT E TIMx EVTGEN.UDGN  LLdid 8R4 s B, 7F HAE
THAREAT I A ZEE N R

12.3.10.2 PWM H I FFJER AR
KT PWM A e S5 AR g 2 b 12.3.2.3.2.

12.3.10.3 PWM LFFER

IR F A R, ) B ORI A

o [ hiME
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M P LARE TIMx CTRLI1.DIR=0 f#ii+¥asm Fit%.

PWM #5017l

% TIMx_CNT < TIMx_CCDATx I, OCxREF JHNEH-F, HNYGHE. @i TIMx_CCDATx H L
BEKTHEHE, W OCXREF #IRFFAN 1. MK, WHRELER 0, W OCxREF #{RFFA 0.

% TIMx_AR=8 If, PWM BT :
B 12-23 ¥EXFF PWM B (AR=8)

Counter register XEXEXEXEX 4 Ban EXEXEXi

i1

CCDATx>8 OCXREF
CCxIF

CCDATx=8 OCXREF J

CCxIF

ccDATx=4 OC*REF

CCxIF

OCxREF ‘0’
CCDATX=0
CCxIF

o [ TFiH

M LAE TIMx CTRLI.DIR=1 fdiit¥asm Fit%.
PWM #5201 7Rl

¥ TIMx_CNT>TIMx_CCDATx K, OCxREF Rf&HF, FU EHEF. % TIMx CCDATx H (i
ERTHZEH{E, N OCxREF ¥{REFH 1.

JE: 8 n N PWM JFH] CCDATx # 7 & 77#%>=AR {H, # n+1 1>PWM J5#] CCDATx [ 7 & 17 A 42
0. = n+1 1>PWM FJHIHT 1204579 0 I Z], EKT1#045 = CCDATx #%F 717 #stIfd = 0, OCxREF =
0, HAE,ZEHEEEFE

12.3.11 BRk AR

7E Bk (ONEPM) Y, B2 Bl R 5, SIE a8 4EiR topay Ja 7= A Bk il # FIBKT thurse. %A
H A TR LD B o e EU OB B PWM B e FR kit i G, M S 58 H4 UEV P45 1F
1T
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Bl 12-24 Bk R

TI2

TIMx AR 4

TIMx_CCDAT1

Counter

tpELaY tpuLse

OCXREF —l L
OC1

AR 2 B ik AR R s £
MTI2 S AR 2 ETHR A, SEIR topiay JEFE OCL EFETEEEN teurse MK

1.
2.

6

AL E: W BTG S TIMx CNT < TIMx_CCDATI < TIMx_AR;

TI2FP2 %] TI2, TIMx CCMODI1.CC2SEL=“01’; TI2FP2 Pt & N A ll, TIMx CCEN.CC2P=
LO’;

TI2FP2 76 34 M A 20 2 i) 2% /0 fik % #% (TRGI) I B 3h it % %%, TIMx SMCTRL.TSEL= ‘110’,
TIMx_SMCTRL.SMSEL= ‘0110 (fih & #%30);

TIMx_CCDAT1 5 NEIER K HUE (tperay), TIMx AR-TIMx CCDAT1 NIk % teurse IHEUHE ;

Bl TIMx CTRL1.ONEPM=1 {fg ki, FLE TIMx CCMODI1.OCIMD = ‘11175 PWM2 1%
e

SE4F TI2 A AN A, OCT it — A Bk e «

12.3.11.1 $$BR1E0L: OCx PRIEfERE:

FEHRR PR, @i TIx BRI 2] —NAws, Ao TR T BB LA, SR — kv
IXLEEAERR S T 0] PLUE SR BN EEIR  topLay -

Ea LR E TIMx_CCMODx.OCXFEN=1 Jfj5 OCx PR#{figE, 7Efhik LTS, OCXREF 15 5K 5]

4o 5 P UL RC S B R AR 1 HESP AR R B P, TN LRARSS SR T, OCXFEN RS A g AN 7E 18 18 AR A
HN PWMI Fl PWM2 RN A2
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12.3.12 FEAMEEAM: EiER OCXREF 55

WRA PR E TIMx_ CCMODx.OCXxCEN=1, ETRF % A& E-Frl H T I3 OCXxREF 155 MK H-F,
OCxREF {5 5B ARFHEHE, BRI N —K UEV k4. HAEHHIERM PWM BnT DUEHZThEE. 16
SR T ABEAE

flan: ST EEHIER, FPRLLE ETR 55 ERR A i i, ETR MERIEQ .

B % E TIMx SMCTRL.EXTPS=00 Z% 4l A& 74 as o

B XE TIMx SMCTRL.EXCEN=0 Z&H 4t Eiia 2.

B X E TIMx_SMCTRL.EXTP f1 TIMx_SMCTRL.EXTF, R4k 7 BLhC B A A AR A oM id & 8% 2% .

#l: 24 ETRF $iANZ =, OCxREF {5 5% T AFEMK OCXxCEN {HATN. EiXFEN T, EFSEEN
PWM ##2,

12-25 iE5% TIMx ) OCxREF

ETRF | |

e —
Counter(CNT) / \/ V b
OCXREF
(OCXCEN=' 0 )

OCXREF

(OCXCEN=' 1)

—

ETRF becomes ETRF still
high high

12.3.13 B AMa A FFEXHwA

AR 2 I A AT DA A EAME T, R B A O RIAT I o X FRONFEIX I R] . FH P AR 4 24 21
HH (5 % B LR R B2 SEIX B[]

R PL@E 8 TIMx CCEN.CCxP Al TIMx_CCEN.CCxNP ik 4 it . JF H bkt Fa4
fi4 HH B R ST Y

AT LGSR 3 B LA S A Ak EAME S OCx I OCxN, ‘E114r %72 TIMx CCEN.CCXEN.
TIMx_CCEN.CCxNEN. TIMx BKDT.MOEN. TIMx CTRL2.0OIx. TIMx CTRL2.OIxN. TIMx BKDT.OSSI
Al TIMx_BKDT.OSSR. 417J34 32 RIRAS I, S8 X I AL R 0
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IR P EIN B TIMx CCEN.CCXEN Al TIMx CCEN.CCxNEN, <=4 NFEIX I 8] . a0 8E M4, 65
WHE TIMx_BKDT.MOEN. #AMEEHESAH 10 46X E R A4 .

ZHEP OCxREF FLIER 2 Mt OCx M1 OCxN. 158 OCx Al OCxN JEiHFAR, T OCx #i
HES5ZEES5ME, M OCxN M5 5 55%E 5k, (12, OCx FtifE 50X T-2% FFHRIE
iR, M OCxN # A5 5 WA T2 F IR IR . W IER KT AR OCx 3 OCxN f 9 fE, WAL
7 A A I () ik o

FEIX IR A S04 (5 5 5 55455 OCxREF Z MR,

R % TIMx CCEN.CCxP=0, TIMx CCEN.CCxNP=0, TIMx BKDT.MOEN=1, TIMx CCEN.CCxEN=1,
TIMx_CCEN.CCxNEN=1.

Bl 12-26 FHFEX A K E AN H
OCXREF
Complementary output 0Cx
with dead-time insertion <> Delay
OCxN
<« Delay
Dead-time waveform
with delay greater OCxXREF
than the negative
pulse 0Cx
> Delay
OCxN
Dead-time waveform
. OCXREF
with delay larger
than the positive
pulse ocx
OCXN
P .| Delay

P arblE TIMx BKDT.DTGN K 4 f2 45 A~ il 18 f € X i &) 28 58 .
12.3.13.1 E5E [l OCXREF 3] OCx B OCxN
AR, HP AP E TIMx CCEN.CCXEN Al TIMx CCEN.CCxNEN LLK; OCxREF 3¢ 1] F
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OCx #iithEl OCxN #ijth .

XA DIRER 7%, M EAMRRFEH IO T, F P mT LU B DD R AR R 2 O, Bilan
PWM  BUEFASAT R0 HI 3d m] ASE FH s Th e s i it v B D9 0 8 HL T B0 - S R e BN AT 2K
5 AN B BEIX

W #% 8 TIMx CCEN.CCXxEN=0 F1 TIMx CCEN.CCxNEN=1, F#&EAH AL, 24 OCXxREF A HL P
OCxN KA NH . H—J5m, R %E TIMx_CCEN.CCXxEN=1 1 TIMx CCEN.CCxNEN=1, ¥4
OCxREF N H PR, OCx B NAR. MK, M OCXREF MKHFH, OCxN A NH .

12.3.14 N ZEThEE

R ZEThEERT, W B AN A f AL S i H AE Re S 5 FE RO . Hi2, iy, OCx Al OCxN
1% L AR AN BE R A T 2% B S, BIFEEE £ (CCxPAOIx) A (CCxNPAOIXN) 1=0. TIMI R ZEIHFEANT
OC1~0C4 KHHEANATEF R, X} OC5~0CT TR

HEHAZANNEGESH, SONEESHE— OR B, XEA EF5T6
m RIS (4410 51D

m  PVD FHff.

B 4% Hardfault 4.

B SRR E S .

B %R E TIMx_EVTGEN.BGN.

FEM R R

B 1227 RERA

brk flag

LOCKUPEN

timx_brk_in iom_comp_brk_in

(COMP1)

()

COMP1BRKP

COMP1BRKEN

TIMX_BKINx

10Mx Application
break request

BALEAE BB . MOEN Af A HI AT LA E TIMx_BKDT.BKEN KJH HIA 4D fe .
Wi E TIMx_BKDT.BKP A LLIZHER EMAGE SRR . P A LAEEZ 2 TIMx_BKDT.BKEN #l
TIMx_ BKDT.BKP. fi/'#% & TIMx BKDT.BKEN #1 TIMx BKDT.BKP J5, AEXHA 1 1~ APB 44/
HISEIR . RE, HPTEESAF 1A APB W8 EHA R R 5 AL HIME .

MOEN FJ RBFET LA DRI, BT PAESEhRE 5 MFEDEEHIALZ MR E T — A RD . Za Bk S8
S MESAE S Z A TR . S % E TIMx BKDT.MOEN AR HLTIF, 7 535 AR BGZ A 2 s A
—MER. FABNT B85S, B SR T FEPES.

MZERAJEIIAT IR
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B TIMx_BKDT.MOEN K457 i bR, S8 )5 i ok 2 ATEROIRAES . B WAIRES S DR A . @ 88
TIMx_BKDT.OSSI i Ras. B MCU ki diochl, XM

B —H TIMx_BKDT.MOEN=0, i e R A TIMx_CTRL2.0Ix  Hr 4w A2 i fi P 3k 3h o ik
TIMx_BKDT.OSSI=0, &R 2R EReHtH (f GPIO #4848, 15 WK IR KR .

R ER A B AN, TIM AT o8

B HURTARNE, f R E B BN RADIRES . BRI, IR RIME B i i s
EVR A LT AR,

B RARIE A E R AR B, SRR S EBIE, X (CCxP ~ OIx) ~ (CCxNPMOIxN)! =0,
Bl OCx H1 OCxN AT5FAA R [F] I 4 K 5 B4 R P, AEAEIX I 18] J5 AR 4 TIMx_CTRL2.0Ix Al
TIMx_CTRL2.OIxN [(EIKBIHIH . HF R, BT MOEN EMEHED CKME 2 > ck tim J
WD, FEX T [E)E PR

B 1R TIMx_BKDT.OSSI=0, &I #b B 4. B, an A8 v @ i, e R RN
LT WROAARESE, U#E TIMx CCEN.CCxEN 5, TIMx_CCEN.CCxNEN & B T 28y
B

B 1% TIMx DINTEN.BIEN=1, ¥4 TIMx STS.BITF=1 i}, &/=4Hli.

B RS RE T TIMx BKDT.AOEN, TIMx BKDT.MOEN K7t F—&k UEV KA EEhE. /a0
DU E SR . A K% E TIMx_BKDT.AOEN, M TIMx BKDT.MOEN B {fHFKH-F, HF
BIREEN 1. MG, HA UM ERIRIEZ 4. P ] DU R 50 BB L &3 .
VRIR ) 3 EeAR B A 22 4 LA

B RIZER AR, TIMx_BKDT.MOEN ANGeH3h B A sk 44 [N B A7, TIMx_STS.BITF #AREEZE .
PR AR i N TR FELF B AT 80IRAS

RPRIER 224, FIZE L BA S R ThRE, HAMERANRHER. ERTH RS S35, HlseX
FroEmta) . OCx/OCxN 1 F1 2% F IS (IR 28 . OCxMD it & . A ZE B it v . 2wl DUl it i &
TIMx_BKDT.LCKCFG #%&#MH 3 M2z —. H2, TIMx BKDT.LCKCFG HEEE MCU Efij55E
AN—o

M 2 AN 2 PR A AT D7
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Break in

OCXREF

OCx

OCxN

OCx

OCxN

OCx

OCxN

h — ) — ]
Delay Delay

Delay
=0IxN

:

(CCXENN=1,CCxNEN=1,CCxP=0,CCxNP=0,01lx= ~OIxN)

=0Ix

Del
S o

(CCXEN=1,CCxNEN=0,CCxP=0,CCxNP=0,01x=~0IxN)

(CCXEN=1,CCxNEN=0,CCxP=0,CCxNP=0,01x=0IxN)

12.3.14.1 M EIBIK

27 174% TIM1 BKFR #iiR 5

Bl 12-29 ¥ 3hIESE

The Clock of TIMERX from RCC

Filter Input

CLKPRESCALE
v Digital Filter =~ 2%
Data Latch > 64-bit FIFO ..p[Data Discard]

0123456789 ------ 60 61 62 63
7

SAMPWIN =9

o My RCC M TIMI B BhRAER ZEE S, 1

64 fii FIFO 1 R K. XA

TIM1_BKFR.WSIZE [5:0] € SCH & RN PRERIEEE, SR RK/ANA 64,

o S RAEE DN EE, %M TIM1I BKFR.THRESH [5:0] T HIBIME € X, & KHEN 63,
AN TR T8 O RN —2F . WSCRAEE O N REHE 1 A2 o 1HUA KT BME, T
JEVR A PRS0 AT B A

® RCC_TIMFILTCFG.TIMIFILTCLK[4:0] #Ff7%s €M N7 IE A FIRFER . 1LJESs FIFO 7R
KA B B N AR 3 — N SRR

® UIREUTUER AT S, TR A AR R L —FE s i
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12.3.15 HIRER

i AL TN (Cortex-MO AZAF 1) B, #R#E DBG_CTRL.TIMx_STOP Ft#, TIMx i1%(#%
A LAk SR TAEES k. PRI 3.3.1.

12.3.16 TIMx 5 i} 2550 43 b & 1) [ 2B

TIMx SRS AT DR WKL (A, il A 145D P fi R S AT )25 .
12.3.16.1 MESR: BEAER

TESARET, il ST LA THE AR AT s . SE BT WUIN 2K 77 A7 4% TIMx_AR. TIMx_CCDATx, /™~
A FEF UEV (TIMx_CTRL1.UPRS=0).

PAF & B A ) 7~ 5 -
1. EIE 1 ECE RS TI B EFHS (TIMx CCMODI1.CCISEL=01, TIMx CCEN.CCI1P=0);

2. M #E Rk BN & AL R ( TIMx _SMCTRL.SMSEL=0100 ) , fift & % A i& & A TH
(TIMx_SMCTRL.TSEL=101);

3. Bshit#as (TIMx CTRLI.CNTEN = 1)
JEBE R E ), 24 T AGIN S| BRI, THEES 2 AL B A THE IR B Al R AR (TIMx_STS.TITF=1);
TIL () BT S bR et 5 A7 2 IR R B3R 2 B T a0 N (6 5037 (R0 HG 512 1

B 12-30 ST ] BB

aores | AEEERERENENENEE

TI1

UDGN ’7

TITF

12.3.16.2 M. AR ER

FEMARAESR, SN Ol 0 CEFHE R BRI w] Ul R s R a5

PAN 2 il R AR 2 A«

1. EIE 2 BB, K T2 ) EFHE (TIMx_CCMODI1.CC2SEL=01, TIMx CCEN.CC2P=0);
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2. EFEMIER N AR (TIMx_ SMCTRL.SMSEL=0110), filt & #i A\ i%3% TI2( TIMx_SMCTRL.TSEL=110);
4 TR A 2] EFHAR, tHEEs IR, ik bR EE A (TIMx_STS.TITF=1);
TI2 ()BTRS S bR et o 2 2 AR GBI 2 B TI2 a0 (¥ 537 [R5 H 512 1

B 12-31 Al R AT B4 il e B

Counter clock=CN_CNT=CK_PSC Hﬂ—H—H—H
Counter register 64 @@@@

CNTEN

TI2

TITF

12.3.16.3 M. T8RS

FENPRE N, S I B SPAR M w] DA i T H 2 s 2 A vk 4.

PAR 2 1 i )«

1. JEIE 1 RENRN T LR AEIMK A 2 (TIMx_ CCMODI.CCISEL=01, TIMx CCEN.CC1P=1);

2. % B M R N T & R TIMx SMCTRL.SMSEL=0101 ) , & # TII fF &N TRGI
(TIMx_SMCTRL.TSEL=101);

3. Bshitas (TIMx CTRLI.CNTEN = 1);

= O 6 e (A a7t P o o P T O O S e S e Y (W o -5 A =R O A (= 1511
5 TR o AR B B AL (TIMx_STS . TITF=1).

TI B EFHE 5 SERRTH B AT 12 TR B AE IR 2 T T 6 N B E8T [R5 B 5| R
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P 12-32 [1HERET R i B

Counter clock=CK_CNT=CK_PSC
Counter register @@@ 33>< 3 a@a@

CNTEN

B

TI1

TITF

Clear TITF

12.3.16.4 MR AlRIER +SMERAePARK 2

FERAEAL MR TEEAN, PRSI R B SR B0 2, ETR 15 SAE AN bk
No  IXIHfil & 3% 75 % £ 9F ETRF (TIMx_SMCTRL.TSEL=111).

XM T

1. JEIE 1 ECE AR T )BTRS (TIMx_CCMODI1.CCISEL=01, TIMx_CCEN.CC1P=0);

2. fHAEAMEBI AP 2(TIMx SMCTRL.EXCEN=1), M5 i & A ik £ B (TIMx SMCTRL.EXTP=0),
fih & AR A A MR (TIMx_ SMCTRL.SMSEL=0110), TRGI #%#% TI1 ( TIMx_SMCTRL.TSEL=101);

2 T A S BT, tHEER7E ETR () RS TR THEL, IR ERRFRE (TIMx_STS.TITF=1);
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B 12-33 SMEIRBIAR 2+l R AR ST B ] LB

ETR

Counter clock=CK_CNT=CK_PSC —‘ —‘
Counter register 64 >< 65 X 66
CNTEN
TI1
TITF

12.3.16.5 \BEK: HAEE AL +HAlR RN
FESCRE DL T, M R (gD M9 T2 SRS, R R ER, HE a4

[=0=]

e
L L Sawit i N QL S

i N\ b b B S AL AR RE T s

FE NI, TSR TR S K BT R AT 4G R BTt 4

® [CEMIE 2 AW T2 M EFW. ERMAIENERSEERO A, AFEALMERRS, R
TIMx_CCMODI1.IC2F=0000). fili& #AEH A AR or ids, AR 2R E . TIMx CCMODI1.CC2SEL fi7
R F &M AT, & TIMx_ CCMODI1.CC2SEL=01. & TIMx CCEN.CC2P=1 LAy & H ik (&)
fiKHF)

® & TIMx SMCTRL.SMSEL=1110, FCE &N & NHEE M +ilkiEEA; & TIMx_SMCTRL.TSEL=110,
PR TR AE NN

2 TR HIL—A EFHRET, THEER A 7E BT B 0K S RT3, RT3 & TITF bRk

TR AT B St B R A I, BT TI2 i i 14 26 [ 40 Lt
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B 12-34 AE R A+ R BT K] B

TI2

CNTEN

Counter clock=CN_CNT=CK_PSC Hﬂ—ﬂ—ﬂ—ﬂ
Counter register 34 aaaa

TITF

12.3.16.6 MER: HATTIE+E AR

MR AN Cogh) AEHCER, TSR R . — BAUR BONRESE, TR S L, JREEE

Ao THEER IR S A 1R HR A2 B ] o

AR AT LUK I RS 1 PWM 155 (5 28 EB i e R T

TEWTRMBFrf,  THEE RAE T OAEES ) B4, 78 T ARy s i g ds s b R 5 A

B OEEE 1 D TN BT . B N R AR T (R, R RN, BT LR
TIMx_CCMODI1.IC1F=0000). fil & #54F F AE SR T S 2%, Bt LA 75 2L & - TIMx CCMODI1.CC1SEL
ATk A 308, B TIMx_CCMODI1.CCISEL=01. & TIMx_CCEN.CCI1P=1 DLAff & 1 (R A
fIKHF).

B E TIMx SMCTRL.SMSEL=1101, P& &M 28N 1HE+E M & TIMx_SMCTRL.TSEL=101, &%
T AE NI

B & TIMx _CTRLI &FfFa$H CNTEN=1, JE33hit#ds. EIE+EMERT, H CNTEN=0, Wit#ds
AReIR BN, Al YN AU .

W T ONE, HEEITE MR N et 8, — B T 2B m W b . S ST ih ki b #r s &

TIMx_STS H /] TITF 45 8& .

TIL IR AN THEAS SRS b2 TA) (R RE I B T T a0 N\ i 14 26 ) 20 LIS
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B 12-35 A& T+ R AT K] i

TI1

CNTEN

Counter clock=CK_CNT=CK_PSC ﬂ—|_|—|_|—|_|——‘ Hﬂ—ﬂ—ﬂ—ﬂ
ST €. € ST 0000

—_—

TITF

Write TITF=0

12.3.17 B 2} [F 5
i TIM 5EI 88746 W 3RAATE, FI Tt S8 B sl VUL 13.3.16 574
12.3.18 fili 'R ADC

SERT R A ZMNFES A ADC il R F4:, Bl Ar. Haesk b HAF, tHnT A pl i SR v As il
a R E ki . fEEE R E] ADC ) TRGO WHIZ R bk Hifil k(5 5 Al TIMx_CTRL2 ZFfFash
#) MMSEL[3:0] A%, Wnr LUB@EIE 1/2/3/4/5/6/7 fih & ADC.

12.3.19 247538 PWM Hith

R T FIRES A EERNACE, PTURATIRE T — P HALE (FWUnEif s OCxMD. CCxEN 1 CCXNEN).
MRE COM #AH SRR, OCXxMD. CCXEN Fl CCxNEN TN #7414 25 T 2 A7 48407 o

COM B A AR i 125

1. #f¥%E TIMx EVTGEN.CCUDGN;

2. 1£ TRGI i)_ETHAY BB A7 A

X COM #eAH S KA, TIMx_STS.COMITF brdskixE, JHH T (TIMx_DINTEN.COMIEN) ¥/~
A, A DMA 5K (TIMx _DINTEN.COMDEN) #7724 DMA i#E3K.

THEERT ZMARRE FRE COM #EIFEAR OCx Ml OCxN Fi i 7 K :
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B 12-36 P24 N3 PWM, i COM K F (OSSR=1)

(CCRx)

Counter (CNT)

OCxREF
write COM=1
COM event
CCXEN=1 write OCxMD=100 -
CCXNEN=0 e
0CxMD=100(forced inactive) \ XNEN=
OCx I | I OCxMD=100
OCxN u
_ write CCXNEN=0
CCXEN=1 and OCXMD=100
CCxNEN=0 CCXEN=1
OCxMD=100(forced inactive) CCxNEN=0
OCx | I OCxMD=100
OCxN | | | |
write CCXNEN=1
CCxEN=1 and OCxMD=101 CCXEN=0
CCxNEN=0 CCxNEN=1
o OCxMD=100(forced inactive) \ OCxMD=101
cX
OCxN

12.3.20 fmAgaR 3R OB

RALEHE PN TI A T2 AR 940, tH88e %t TIFP1 B¢ TI2FP2 BRI HEAT T T
Hoj I dAE A TIMx_CTRLI.DIR H#h#l. gmidas i+ B30 =

1. RS AR TID A%, TIMx_SMCTRL.SMSEL = ‘0001°;

2. AR RAE TR By it-%, TIMx SMCTRL.SMSEL = ‘0010’;

3. THEESIFITAE TN A1 TI2 WA H3L, TIMx_SMCTRL.SMSEL = ‘0011;

Gt 2 VR 24 A0 A 7 [ e 3 A AR I A, TH 25088 IFE O A B EE 2 (TIMx_AR.AR [15:0])Z [AJFEZE
TH. P, FHRESEATACE B ) E AT 7% TIMx_AR.

JEE: FilGas RECHISf ST PG 2 2, A eI A 7

THEOT I 5 9mA%EHE S C R UWTN R
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R 12-1 HEOT A EHEHRES KRR

FEXHE S H B TIFPIf5 5 TR2FP2ES
RN (THFPIX{PLTI2,
TI2FP2XFRETI1) 3 T 7 T

AETIL T4 = Il T 4 ] b3 ANt ANt

{(i8 i b it4 EN N N
IAETI2 714k =1 N N m b4 I
{(i8 At AT A R it Tl A
FETIRITI2 L3 = T R~ A I b1+ R
{(i8 w] b it i) T4 A R it T

PAR SR I 1 XA A o AT i A4 20 14 4 L 45 < 181
1. ICIFP1 WLZE| TI1 (TIMx_CCMODI.CCISEL=‘01"), ICIFP1 A Jx#H (TIMx CCEN.CCIP=‘0’);
2. ICIFP2 HR&HZE| TI2 (TIMx CCMOD2.CC2SEL=‘01), IC2FP2 ANjxAH (TIMx CCEN.CC2P=‘0");
3. HATE RTHUTRIF BERY A 2 (TIMx_SMCTRL.SMSEL = “0011°);
4.  JEHH%#E TIMx CTRL1.CNTEN = “1°;

Bl 12-37 43X T IR vT Sas e o)

Forward Jitter Backward Jitter
TI1 | |
HEEEREEE
TI2
I
Counter

L

_l_ Up Down _|_|_L_
N
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NEDY ICIFPT ek S it iy i B de 4T 7l (CC1P="1", HAMBCHE R LD

F 12-38 IC1FP1 AR 4abd 283 DR R S5
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TI1

TI2

Counter

forward jitter backward jitter

T B

THI|| | T

12.3.21 5E/RIERBENED

W R A IE R R E I B = NG (CC1. CC2 Al CC3), ARJFEFEFEINAEK TIMx CHI.
TIMx_CH2 A1 TIMx_CH3 #8580 11E T B 2@ 1 7RG .

SE I 28 T A B O MR IR R I B AL L (TIMx_SMCTRL.SMSEL=0100"); filt &% #% TI1 34 fil &
TIIF_ED (TIMx_SMCTRL.TSEL=‘100"), /K 3 A RAEfTARER 2 il A v E a8 ST ih 25, DR FH AR IS T
S, WiR/HENEE 1 BB AMPREEX T TRC {55 (TIMx_CCMODI.CCISEL=11"), HFitHHA
A NS TR AT R, AT e Bt FELATLOR FE
PR I BHIETE 2 ) S e I SR ke, il S 08 AR COM FAE, TEE I PWM BEHIAL. M)
S I 2% () flh 2 326 43 o R B0 I P P BB A % 15 5 (TIMx_ SMCTRL.TSEL="ITRx"), i $k/bL 4 Pk 4% il 7.
wOE A E N SR W 3 ( TIMx_CTRL2.CCPCTL=1 ) Jf 3 # E J+ ¥ TRGI 4 ¥% fih & ¥ ¥

(TIMx_CTRL2.CCUSEL=1).

SR Bl s
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Interfacing timer

Ti1

TI2

TI3

XOR

Counter(CNT)

(CCDAT2)

CCDAT1

TRGO=0C2REF

Advanced-control

timer(TIM1)

] | | |

ocC1

OCIN

oc2

OC2N

OC3N

Write
CCxEN. CCxNEN and
OCxMD for next step

21117456
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SR AT A o

jiza

, VEOL 1.1 75,
* 1222 TIM1 Fe

l::’

—

A

yz

EREAK
R AL A St B B FH 2 4

4

’l
AFPARRET (16 1) Bl (3240 15 S gfExX

12.4 TIM1 FEHBHR
12.4.1 AR ENE

0 N3LNO TI0 411700 N9TOD N3ITOD N3NTOD
[o:Tl3st00 | [o:Tlnastoo | [o:tlnasedd | [o:t113sedd anIasaY
T dia NTIO 411200 N9Z00 [o:zlnasL N31200 dNTOO
z zlo 411600 N9EJD N3I1€DD N3dT100 N3dED0 N3dS00 N3TO0
— [oThasnwvo [0:T]oSdT0I [0:T]0SdEDI
€ NZIO 411700 N9v¥2D aMIBSY NEljZele] N34200 N34€00 N34500 d100
4 S¥dN €10 411500 NElle’} N3OTO0 N3OED0 N30500 NElNrzele}
=} — —_
S sladn NEIO 411900 2 m N31900 2 2 dNZ02
8 ] T iy
9 710 & 2 N31200 [o:zlawtoo S [o:zlaweoo 3 [o:zlanwsoo N3200
— [o:Tlax1o anIasay & = =
L NiZ[e} EIVERCR] deod
8 Nd3NO 400120 Noan N3AT00 N3INEDD
[0:TIsdLx3 [0:TIM3sz00 | [o:Tln3szoo | [o:t11asyoo | [0:t113syod anIasay
6 NIdHV 2 400200 N9aN2o N3Qz00 dNEDD
D
o1 NIdMa & 400€20 NOL N3OX3 N3Qg00 N3dz00 N3d¥20 N3d920 N3EDD
[0:710SdZ01 [0:7]0Sdv0I
T N3dMad 400v20 NOg dix3a N3Iaroo N34200 N34700 N34900 deoo
4 EIVERC] N30Z00 N3OY00 N30900 NElNj7ele}
1=y —_ _ .
€1 13S¥10 S, 2 3 2 2 =) dNv0D
o g iy g T T
1 g & & & [0:zlanzoo S [0:zlanyd0o 3 [o:zlaneoo NEZel)
— ETVERSEN s w = Q
ST drod
) REN %) 13sN00 411an AWSI N3IN N3dLO0
[EZVEREN]
T RENdlek} 41INOD N3IL N34.00
81 710d22 4111 N3Ig N300 N3500
6T g 13STL 4119 N3an dsoo
b e
0z & BV N3IAW0d
— EYVER|
74 411dX81 g N3aL 2
— 2 2
4 411dX8ad & NIINOD & N3900
€2 | OIMLIWWASY 4119dIN0D 2 2 < < d90d
2 8 8 g g
4 411200 m & & & & N300
| o
74 2 dLoo
[ w EYVEREN]
9 & [o:zlanzoo
| g
12 2 411901 ]
— g &
8z E 2
[ 2
62 2 4
— EINEEE N o
0 &
1€
- ] 3 z 3 z 3
— o~ @ Z | I | ! |
5 z z P ) 5 e = a o a 2 Z
k] = = %) = z o o o o i) Q
2 3 3 | > > = > = O
g s' s' 2 - 2 5 3 S 3 8 2 s
= = = = S S = o S, (8] © O =
= = = = = | S | s |
s = s = s
_ = - = - =
D = = = = < K < = = =
(%] [=] Sy @ @] o < © O o <
= o o =} S — — — = I N
[e) o o o o o o o o o o

F [REARKE
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028h| TIM_CCDAT1 CCDDAT1[15:0] CCDATI[15:0]
02ch| TIM_CCDAT2 CCDDAT2[15:0] CCDAT2[15:0]
030h| TIM_CCDAT3 CCDDAT3[15:0] CCDAT3[15:0]
034h| TIM_CCDAT4 CCDDAT4[15:0] CCDATA4[15:0]
038h| TIM_CCDATS Reserve CCDATS[15:0]
03ch| TIM_CCDAT6 Reserve CCDATS6[15:0]
040h TIM_PSC Reserve PSC[15:0]
044h TIM_AR Reserve AR[15:0]
048h TIM_CNT Reserve CNT[15:0]
04Ch| TIM_REPCNT Reserve REPCNT[7:0]
=
-
5} x| =|Z2|al|lZ|2
0s0h|  TIM_BKDT Reserve 5|33 |¥¥|8]8 DTGNI7:0]
g olO|m|®|g|3
o
|
054h| TIM_CCDAT? Reserve CCDAT7[15:0]
2 2 i
060h|  TIM_BKFR 2 THRESH([5:0] 2 WSIZE[5:0] 5 Reserve
& 2 T
alalalZ2|Z2|23 Sla E =
Sle|elylglg 2% ¥ | U
|28 o | zlz
07Ch TIM_AF1 Reserve Q' 02| 0|al|la Reserve 2192 Reserve =R
| z|z(3|2|¢S S| = g s
2|elei5|3g|2 8|° 8|2
(&)
s
094h|  TIM_DCTRL Reserve DBADDR[5:0] 2 DBLEN([5:0]
"4
098h| TIM_DADDR BURST[31:0]
213/ 456 H R AR B 437 FR AR NSING TECHNOLOGIES INC.
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12.4.2 ¥=H % 1 (TIMx_CTRL1)

e Hdk: 0x00
HAifE: 0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ASYMME

Reserved TRIC Reserved CISEL

™w ™

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved CLRSEL | Reserved | PBKPEN | LBKPEN | ARPEN | ONEPM CLKD[1:0] UPDIS UPRS CAMSEL[1:0] DIR CNTEN

™w ™w ™w ™w ™w ™w ™ ™ ™ ™w ™

Brig B iR

31:24 Reserved

RE, AR EALE

23 ASYMMETRIC

Fp S S A X FR AR A BE
0: 2%H

1: g (HTIMx CTRL1.CAMSEL[1:0]3EZ M H R, MAEIE M Lt 5

CCDATx
Eb#se, 1A N it $t 5CCDDATx LD
EE: HIgEMGEH T TIMI

22:17 Reserved

TREd, IR FFRALE

16 CISEL

JBIE 3% $ (Channel 1 selection)
0: HEFEAMECHI CRAIOM) 5%
1: EFEHNEFCHI CRECOMP) {55

15: 14 Reserved

TREd, WIiRFFRALE

13 CLRSEL OCxRefi£F: (OCxRef selection)
0: I Ocxelr (ETR) [55
1: EPFEHFOCKelr CRECOMP) 55
12 Reserved e, DAURFFEAE
11 PBKPEN PVD{E NBRKJGH (PVD as brk Enable)
0: ZEik
1. ffifE
10 LBKPEN BiTEAE NBRKAEAE (LockUp as brk Enable)  (Core Hardfault)
0: ZEib
1. ffifE
9 ARPEN H B E A SCYAL  (Auto-reload preload enable)

0: TIMx_AR 2748 (50 T aF A7 4 2%
1: TIMx_AR FF{Ea8 MR T 3 Aol 6e

214 1 456 HEHARHEFRAT NSING TECHNOLOGIES INC.
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R 2 iR

8 ONEPM Hfk izt (One pulse mode)

0: ZEFI AN, R A S S I AN R i v B e v 4

1. AERE Sk, N RSB S R A I R LR

7:6 CLKD[1:0] B8 o3 4iA ¥ (Clock division)

CLKD[1:0] &/x CK_INT GERF #8811 M DTS (H-FFEX I ] A& AE 28 M5 7 i ik
#& (ETR. TIx) ISP Z [aIK5340 L.

00: tprs= tck INT-

01: tprs=2 X tck INT

10: tprs=4 X tck INT

11: fRE, AEFHEAE

5 UPDIS FHiZAH (Update disable)

AL TR AR R AR A SO SE R A (UEV) F4F

0: FAH. WAL TR —, B4R UEV:

— Ty B/ T

— TIMx_EVTGEN.UDGN 4 1% &

— AR ) 5% 1) B AR

ST A AR AR P UM BB AT R

l: UEV %H. THEBEHEM, #7444 (AR, PSC l CCDATx) fREFEA]
FfE. % TIMx EVTGEN.UDGN £ B A7 sk WA 3l 28k AR 2 A0, T &5
WILA T B R T A2 -

4 UPRS BEHTIEKIE (Update request source)

A Tl AL UEV SRR

0: WIRTEHTPIKEL DMA 1RAMEE, LA AR SEAL L E P ilEl DMA 1
K

— TR B T

—TIMx_EVTGEN.UDGN i # 1% &

— WA A ) 45 0 T A

1o dREEH T EL DMA HRERE, RA TS B/ s LB 5 el DMA
R

32 CAMSELJ[1:0] P R FHE R (Center-aligned mode selection)

00: BN A . TIMx CTRL1.DIR #&5€ A Fit$aka i,

Ol: AORXFFAREL,  THEERAE P SRR N8, 1) N B30 i b P A
EMRER 1.

10: et F 2. THEERAE A o SR R U, ) b R P TR S
MEENI.

11 et 3. THEERAE e SR R4, 1) B R ok o A
LLB R Wibs ST E N 1.

JEE: 2GSRI (TIMx_CTRLI.CNTEN = 1) , PRHFMLENFHEAL)
T 7 X 75 B
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R 2 iR

1 DIR 751 (Direction)

0: TH¥E A Bt

1 THEEE A R

Ve 2Tt BB 1IN T R G G s R 2 H

0 CNTEN ffgEiT##s  (Counter enable)

0: 211 iH4as,

1. fFReTH 4.

T TEHFIE TCNTENLL ), SR ibid et [ 1# AR # aCA 7E L1E. MAH
(A L ) 10070 1 % ECNTEN 17

e BB TCNTEN 17 )7, w7 #5172 2 B TIMx_CLK , CNTEN 4 5E M
TIMx_PCLK /726 ZTIMx_CLK4:3%.

12.4.3 #EH|&FHF2% 2 (TIMx_CTRL2)

e Hdl: 0x04
Al 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved TIISEL | CCPCTL | CCDSEL | CCUSEL
™ ™ ™ ™w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
MMSEL[3:0] Reserved OI4N (0) ) OI3N (0) K] OI2N 012 OIIN OlIl1
™ ™ ™ ™ ™ ™ ™ ™ ™
TR B iR
31:20 Reserved LRYE, IR EAE
19 TIISEL TIi%4F  (TII selection)

0: TIMx CHI15|HERITIHIN;

1: TIMx_CHI. TIMx CH2FITIMx_CH335| £ 7 85 S THHN .

18 CCPCTL 3K/ EL B P 247 (Capture/compare preloaded control)

0: CCxEN, CCxNENFIOCXxMDA AN FiE# M)

1: CCxEN, CCxNENMIOCxMDfi 2R f); WEIZM G, EiIRERE  CCUDGN
PG TR -

T TR RE G I A -

17 CCDSEL P/ LLE IDMAERE  (Capture/compare DMA selection )

0: HRAECCKHFMHS, X HCCxIIDMATEK;

1. HRATEHRHAE, EHCCxHDMATE K.,

16 CCUSEL 3R/ EL e I BE Bk (Capture/compare control update selection)

0: WA/ LA HIAR AL E (CCPCTL=1) , Ha&idid 1 H CCUDGNL EHi &

216 / 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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R BFR iR

17s

1: W0 SR P E E HIA R T 4 (CCPCTL =1) , AT LAl i B CCUDGNAZEL TRGI
R A BT R EA

TE: X RE A I EE (s

15:12 MMSEL([3:0] TR

X 4 A TR F RN RE B A ER BRI RS (TRGO) .« WREMA G :
0000: HAL - % TIMx_EVTGEN.UDGN 8 {7 S B il g8 7= A L ALET, 3
TRGO fkoh. 7EF—HMIER T, TRGO LRSS 5brE At tha Fratis.

0001: ffiE - TIMx CTRL1.CNTEN {7 HfEfl &%t (TRGO). A FHFERFN EzhZ A
SE I 2% Bl 7 — BRI ) P9 B M B 8

24 TIMx_CTRLI1.CNTEN £ 8 {7 B0 1# 8 T Bl AN N E PR, R s 5
B,

R RES S B R TSI, TRGO A —ANEER, BRaEk#e 7 /M (&
Bl TIMx_SMCTRL.MSMD f7fi8)

0010: SEFF - EFFEFHFHEAMAHE (TRGO). Fltn, =@t 2t shnl i 1EM et
PTG AR -

0011: Lk - 4 TIMx_STS.CCIITF #ER (BfFE AR mB ) , BIfREL
AR I, il i % — AN IEBK P (TRGO).

0100: L% - OCIREF {55 FHfEflkHit (TRGO).

0101: Eb% - OC2REF {55 HEfil kit (TRGO)

0110: b - OC3REF 155 FfEflkHE (TRGO).

0111: Eb% - OC4REF {55 H{EfLHH (TRGO).

1000: Etb% - OCSREF {55 HAfEflAHiH (TRGO).

1001: tb% - OC6REF 155 HfEflAHiH (TRGO).

1010: b3 - OCTREF {55 HfEflRHH (TRGO).

1011~1111: fRE.

11:8 Reserved REE, WIRFFEAME

7 OI4N HHERRES4 (OCaNHIH) o« 5 ILOTINAL.

6 o4 WS RIRAS4 (OC4fiH) o ZIOI.

5 OI3N AR A3 (OC3NFiH) o« Z WLOTINAL.

4 013 B = RPIRES3 (OC3fiH) « Z WO,

3 OI2N HH AR (OC2N#H) - Z WLOTINAL.

2 O12 A RIRA2 (OC2%iH) o B HOTL.

1 OIIN 2 WPIRAL (OCIN%iI )  (Output Idle state IN)

0: MMOEN=0H, FEX 5OCIN=0;

1: 4MOEN=0H}, FEXJ5OCIN=1.

Ve 2588 TLCKCFG (TIMx_BKR & F#%) A1 2E3 )57, ZPRERIEX.
0 oI11 RS (OC1HiH)  (Output Idle state 1)

0: HMOEN=0fT, WIRSZH TOCIN, NFEKX J50C1=0;

217 / 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



ay,
%) EIREA

www.nsingtech.com

(e

vy

R

1: HMOEN=0H], WHsEH TOCIN, WX JF0C1=1.
M CZ5E TLCKCFG (TIMx_BKR 777 7%) Gl 283 )5, Z/ T REHIE.

12.4.4 REFHESE (TIMx_STS)

Az Hdl: 0x08

ZAiAE: 0x0000 0000
31 30 29 28 27 26 25 2 23 2 21 20 19 18 17 16
Reserved IOMBITF Reserved centr | GMP | PBKPITF | LBKPITE | Reserved | BITF | TITF | COMITE | UDITE
re_w0 w0 rewd  rew0  rewd rew0  rew0 w0 rew0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Reserved CC40CF | CC30CF | CC20CF | CC10CF Reserved CCGITF | CCSITF | CCAITF | CC3ITF | CC2ITF | CCIITF
w0 w0 rew0  rewd w0 rewd  rew0  re w0  rc w0  rc w0
Brigk B2 iR
31:28 Reserved TRE, DAURFFEAE
27 IOMBITF IOM A& Wikrid  (IOM Break interrupt flag)
—H IOM REBMANAR, BEHXHZAE V. WRFERMATTE, WZALAT B3
0,
0: ToRIZEFHA= 4
1: IOM FIZEFAN A B 34 T
26:25 Reserved RBE, DARKEE A
24 CC7ITF 3R/ LB T W bRic  (Capture/Compare 7 interrupt flag)
Z#CCTITFHA .
23 COMPBITF COMP F|Z-Hikric  (Break interrupt flag)
—B COMP FIZEHNAR, WEAFXHZALE 1. WERMERATER, WA 7] ek
0,
0: TCAIGEFA 4
1: COMP A% N\ _E A2 R
22 PBKPITF PVD R ZEFWitRic  (PVD Break interrupt flag)
— HPVDRIZERANG K, BHEAEZALE 1 WRMERMANTTR, WAL AT A
0.
0: ToRITEFAF 4
1: PVD AIZH N _EAGIE A 08
21 LBKPITF Lockup #MZHWikrid (Lockup Break interrupt flag)
— B Lockup MZERNAR, HEEEXHZALE 1. WERRMERATCR, WA n] 8
0.
0: ToRITEFAF= 4

218/ 456
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R 2 iR

1: Lockup FIZEFAN _FATINEIA .
20 Reserved &, LAURREEAME
19 BITF FEFWiARE  (Break interrupt flag)

—HRZEMANGR, BEEHE B 1. RF NI, WA AT RS 0.
0: TCARIZEFHA 4

L RIZESON BRI B0 A 20T

18 TITF fid R 3R WrFRIC  (Trigger interrupt flag)

R AR C BB A T B TR A e A U, ZE TR GIR N S A
BEROLHS, BTSRRI —AHD R ZAE . e AR 0,

0: Tofi R &M

L fi H I S5 A5 e R

17 COMITF COMAF Witric  (COM interrupt flag)

—HPAECOME M CHIFR/tEdEHlfiz: CCXEN. CCxNEN. OCxMDC#HEH) %L
MEE . © RIS 0,

0: TECOMIr=4;

1: COMH W55 455 1 )82

16 UDITF FOH iR (Update interrupt flag)

HLEDLU T A MR HAIN, 20 AR E

— 24 TIMx_CTRL1.UPDIS=0 K}, FfHEEIHSE LEERTE CAESHHEEHRSET 0
I A B HAFUEV) .

— 34 TIMx CTRL1.UPRS=0 K}, TIMx CTRLI.UPDIS =0, Jfilid#ikE
TIMx_EVTGEN.UDGN A7 LA & Hi¥I464t CNT.

— 4 TIMx_CTRL1.UPRS =0 K}, TIMx CTRLI.UPDIS=0, JfHil%# CNT Hfitk
HUEREPVISHL. (S0 TIMx_SMCTRL FA7450 81D

AL R EE .

0: RREEHFMF

1 RASE

15:12 Reserved TRBE, DARKEEAE

11 CC40CF i/ L4 E i IARIE  (Capture/Compare 4 overcapture flag)
2 WCC1OCF#id .

10 CC30CF R/ L3 E R H 3R ric  (Capture/Compare 3 overcapture flag)
2 JLCC1OCF#iik .

9 CC20CF 3R/ L2 E R H3kric  (Capture/Compare 2 overcapture flag)
2 WCC1OCFHid .

8 CCI10CF WP/ BN EEMIARE  (Capture/Compare 1 overcapture flag)

A 24 AH L P B B A AR, ARG AT R E L. SR TERRIZAL.
0: JCEEHR A

e TR B WA IR B TIMx_CCDATI #7880, CCUTFIPRETS AT .
7:6 Reserved fRE, WAREFEAME
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CC6ITF

/b6 Wibric  (Capture/Compare 6 interrupt flag)
2% CCUTFHIR .

CCSITF

/LS WibRE  (Capture/Compare 5 interrupt flag)
Z%CCUTFHA.

CCAITF

IR/ L4 brid  (Capture/Compare 4 interrupt flag)
SHECCITFiA.

CC3ITF

P/ LB WiFRE  (Capture/Compare 3 interrupt flag)
2% CCUTFHIR .

CC2ITF

PR/ L2 Wibrid  (Capture/Compare 2 interrupt flag)
ZHCCUTFHE .

CCIITF

g/ LLE 1 W FRiE  (Capture/Compare 1 interrupt flag)

R BIE CCIR B N AR

B Jexd SRR AN, MR E S LR E AR RIS, A AR (B
TIMx_CTRL1.CAMSEL fiffiif) . iZfiHEAFEE.

0: RKAVLHE.

1: TIMx CNT fI{H5 TIMx CCDAT1 HI{EAHH.

% TIMx_CCDAT1 FIMEXKT TIMx_AR BER, GiRi-$asdid (FEm i gom Ly
MR HEE T A TR TR, T TIMx_STS.CCLITF Ar# A8y s B o
R BIE CCIR BN NER:

MR R AN, ZA B E . AR EEE TIMx_CCDATI &%,

0: ARKAEMNHI.

1: KA. HEEECAE TIMx CCDATI Hifidk. #& IC1 FRE| 5 frik
W AR ] 1

12.45 BHF=AHFHFH (TIMx_EVTGEN)

P Fe Hidik:0x0C
5748 :0x0000 0000

31 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved BGN TGN |CCUDGN| UDGN Reserved CC4GN | CC3GN | CC2GN | CC1GN
w w w w w w w w
Brigk B4 iR
31:12 Reserved fRE, LIARFFEAME
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11

BGN

FEERMZEHEAE (Break generation)

MR ER, A L AE AR E S, A TIMx_BKDT.MOEN =0,
TIMx_STS.BITF = 1, WA B RIDMAR S, s AR R h I AIDMA. %
AL B BTEE .

0: TNk

1 AR ZEF A

10

TGN

FEAE M R FEAY (Trigger generation)

YA B AR, FAAT PR A — AR FEAE . BT TIMx_ STS.TITF = 1, W3 AHRN
I T AIDMABAERE, At EAE R P I RIDMA . A A E 2hiE %

0: Tahfk

1. PR A

CCUDGN

g/, oA HE R (Capture/Compare control update generation)
A E . WR I TIMx CTRL2.CCPCTL =1, WAL #E#H CCxEN.
CCxNEN Fll OCxMD fi. iZALHfEfF H3hiE %

0: JTanfk

1: 7 E—ACOMEAf;

VLR BT BB G I E R

UDGN

PTG (Update generation) %A HEPFE 1, HEE(EH30E 0.

YA BERN, 2O VRS, WS S IR, T A
SPAFE, THEETE P IO TR A SO U S EE, EAE R T U TRE
TIMX_ARZF AP M. %A HTEIE B 3hEE.

0: JoaNE

1. AERCE A

Reserved

TREE, IR FFEALE

CC4GN

FEAR R/ L4 F A (Capture/Compare 4 generation )
Z#CCIGNHHiE .

CC3GN

FEAETH IR/ L3 E  (Capture/Compare 3 generation)
Z#CCIGNHHiE .

CC2GN

FEAR R/ B2 F A (Capture/Compare 2 generation )
2% CCIGNHii& .

CCIGN

FEAR /LB F A (Capture/Compare 1 generation)

LA E RS, AT R A AR R . AL B A

CC1xT RLIEIE Ay AR AR

TIMx_STS.CCIITF ArEN#E4m, WERMN IR EIF DMA #iAERE, Hta = EM R
AT DMA.

CCLX} RLIEIE AR AT

TIMx_CCDATI1 B3k L4 aiit ¥ (l, ¥ TIMx STS.CCIITF ArEis, MM
thiT A DMA #EfERE, W AEAHRLE IR DMA. - iR TIMx_STS.CCUTF &4
FifE, WHiE TIMx STS.CCIOCF.

0: Lz
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1: 4R CCl Hgk/ b

12.4.6 MR F=H| T 728 (TIMx_SMCTRL)

k. 0x10
HAifE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved MSMD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EXTF[3:0] EXTP EXCEN EXTPS SMSEL[3:0] Reserved TSEL[2:0]
B | 27K g
31:17 | Reserved fRB, DOREEE NS
16 MSMD F/MIEFL  (Master/slave mode)
0: JClEH:
1 filkHiAN (TRGD ERFHAHEIRT, PARVFELETEN 2 GEIZTRGO) S5 EN 2H
ISR o IR B RAT LA SE I 8% )25 B — AN B — 1 AR A i 2 AR I
15:12 | EXTF[3:0] | #Mbfit/k3Es (External trigger filter)

X7 5E X T ETRPEUF IR 23K JE(RCC_TIMFILTCFG.TIMIFILTCLK[4:0] 2777 % 1k & A6 N 5
TEP AR IRFEANAR) . HUFIEPHE B — DT R, Bl FBIND S G = — AN
B :
0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:

1xxx:

TCUEBEES,  ATIMA H LA R
N=1
N=2
N=3
N=4
N=5
N=6
N=7

N=8
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11 EXTP AN Rl R M PE  (External trigger polarity)

ZALIE B R FIETRIEEETR 19 SOM SR A M fid & 41

0: ETR HFBEL EFEH AL

1: ETRGHLFEL N FEIEA K.

10 EXCEN SR EN{EREAL  (External clock enable) 1%L JH FHAMBIT A2 o JEHE, THE HETRF(E

5 EIAE R B RS .

0: ZE AN 2,

1: fHRES R EP A2,

TE 1 25T FERESF AT ARG 1 FISF T fpEEC 2 e, SFEET FR A Py ETRE .

T2 LU MBLEEEC 7] LU 5 5w Q2 [l (8 . ARG, T RCRI A G 142,

TRGI F/%##%%) ETRF (TIMx_SMCTRL.TSEL #'111).

7 3: WA TIMx_SMCTRL.EXCEN /-5 FESf il #0#C 1 FF4#F TRGI ##%F] ETRF
(TIMx_SMCTRL.SMSEL = 0111 1 TIMx SMCTRL.TSEL = 111) HJZCE /A

9:8 EXTPS[1:0] | #MiBfih & Fisr4i  (External trigger prescaler)

SRR A5 S ETRP MIAR MR Z N TIMXCLK SR 1/4. S NERISMEE S, ]
LA FH T3 AR A K B AIK ETRP [R4%

00: RHATIA

01: ETRPHIZFRRELI2;

10: ETRPHZLRLI4;

11: ETRPHIZEERELIS,

7:4 SMSEL[3:0] | MiEzi%E$E  (Slave mode selection)

LR T ANBES, iRES (TRGD A ZULIESIE AT A RIERESE LA A2
FORPE R A AU

0000: KPAIMMER — GOFECNTEN=1, T /454 B th o B 4 R 5)

0001: ZwAdeiii=1 — HRIETRFP2MHSF, THEERAETIIFP1 A B/ R H4.

0010: ZwA8iE2 — RIETIIFPLHLSF, THEESAETIFP2134E A B/ R iHE. 011 ZmAdasiil
3— MR A —MES AT, TSR ETIFP I TI2FP2 343 ) _E/ R it 4.

0100: AN — EREMRAN (TRGD) B ETFHE, THEE ENVIB I TN T 4555
0101: [4#i — M AN (TRGD b, RSN E. — BARH AN, W
BAE I EAREAD o SR E AT R AR 2.

0110: kM — THEESFERUKIATRGI T AS) (EAEAD . RATHEER A sl 242
.

0111: AMHRF BRI — AN (TRGD M EFHEIRE) THEES .

1000~1100: fRF.

1101: HAETTHE+EARN - DR HA (TRGD NE, TFESEKESTITE. — Bk AL
A%, WAL CHEAD o TR E Sh A IR 245 1.

1110: HEEMH AR — HEEEMR A TRGIF FFE3I (HEMD , RAETHHSENE
PR iU

1111: fRHE.

JE: WIRTIIF ED# A s A (TSEL=100) If, NELEMHTEBER. X2 4%, TIIF ED#
BERTILF LI 30— TR, BRI T B8 B fr B R AT
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REE, IR FFEALE

Reserved

TSEL[2:0] fid 3% ¢
XN PE T FB TS M Al R RN
000: PIHEBflAO0 (ITRO) 100:
001: WM& (OTR1) 101:
010: PIEBf&2 (ITR2) 110:
011: WEBMHA3 (ITR3) 111: AMERfkAHA (ETRF)

LA RITRYNT, 5 NFE12-3.

(Trigger selection)

T ARl #: (TIIF_ED)
PG I E I 2R E A1 (TITFP1)
PE G 1 B A2 (TI2FP2)

Ve LT R GEAARSTE] (HISMSEL=0000) WS #E203,  LUE5 1 O3 77 i iR 7 5 o

+® 12-3 TIMx NERflR E#
Slave timer ITRO (TSEL = 000) | ITR1 (TSEL = 001) | ITR2 (TSEL = 010) | ITR3 (TSEL = 011)
TIM1 TIM3 NA NA NA
TIM3 TIM1 NA NA NA
TIM4 NA NA NA NA
12.4.7 DMA/H Wi RE & 74 (TIMx_DINTEN)
fRFsHhk: 0x14
ZALE: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved COMIEN [ TDEN |COMDEN| UDEN BIEN TIEN UIEN
- - - rw rw rw -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved CC4DEN | CC3DEN | CC2DEN | CC1DEN | Reserved | CC7IEN | CC6IEN | CCSIEN | CC4IEN | CC3IEN | CC2IEN | CCIIEN
rw w rw w w w w w w w w
Bk B4 Ei: 3o
31:23 Reserved fREE, VIR FEEANE
22 COMIEN RHFCOMAF BT (COM interrupt enable)
0: ZE1-COMH Ik,
1: fa¥rCoOM i,
21 TDEN SV DMAIEK  (Trigger DMA request enable)
0: ZEikfil K DMATE K ;
1: Vil kDMAIE K.
20 COMDEN RHFCOMIIDMAIER  (COM DMA request enable)
0: #%1ECOMHDMAIE K
1: RAYFCOMIDMAIE R
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19

UDEN

RVFFEHFIDMAIER  (Update DMA request enable)
0: ZEIEFHT UDMATE K ;
1: fevF EH IDMAIR K

18

BIEN

VMG FW  (Break interrupt enable)
0: ZE 1134 A
1 SUVFR ZEr .

17

TIEN

fil & T E  (Trigger interrupt enable)
0: ZE b i
1 Rl .

16

UIEN

RYFEHFW  (Update interrupt enable)
0: A% LT oI
1. SRVFSEH .

15:12

Reserved

RE, AR R AL

11

CC4DEN

SV SR/ L 4TIDMAIE K (Capture/Compare 4 DMA request enable)

0: ZE LR/ LLR4HIDMATE R ;
1: R/ HE4HIDMAIE R .

10

CC3DEN

VP IR/ LB FIDMAIE K (Capture/Compare 3 DMA request enable)

0: ZEIE4TR/ LB FIDMATE K 5
1: VPV LLEBHIDMATE R

CC2DEN

VIR L2 FIDMATE K (Capture/Compare 2 DMA request enable)

0: 25 1EH 3/ LLEL2MDMATE K ;
1: UYL B2IDMATE R .

CC1DEN

VP IR/ LLE 1 FIDMAIE K (Capture/Compare 1 DMA request enable)

0: ZEIEHPY/LLE 1 IDMATE R
1: VL 1 IDMAE R .

Reserved

RE, IR R ALE

CC7IEN

SRR/ L 7R W (Capture/Compare 7 interrupt enable )

0: ZEIEHfFR/ LB 7 s
1: SUVFHR/ LLAL T T

CC6IEN

RV LB 6 W (Capture/Compare 6 interrupt enable)

0: ZEIEHTR/ LB 6 s
1. FOVFl3R LB 6 T o

CCSIEN

FEVFRSR/EL ST (Capture/Compare 5 interrupt enable )

0: ZEIEH3R/ LLES s
1: SUVFR/ LLALS T

CC4IEN

RV SR/ L4 W (Capture/Compare 4 interrupt enable)

0: ZEIEHTR/ LA
1. FOVFSR/ L4 I
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R 2 E1:57)

2 CC3IEN SV SR/ EL B3 H T (Capture/Compare 3 interrupt enable)
0: ZEIEHH IR/ ELBB T

1: SRV LB F W

1 CC2IEN VP R/ L2 W (Capture/Compare 2 interrupt enable )
0: A& bR/ L2 i

1. ViR a2

0 CCI1IEN SV FR/EL B 1T (Capture/Compare 1 interrupt enable)
0: ZEILHHHR/ LT s

1: SRV LB .

12.4.8 PR/ B FHFE 1 (TIMx_CCMOD1)

g HbE: 0x18

HAi{E: 0x0000 0000

EIE AT TN GlRED st (BB, JEIE 177 ) AR CCXSEL A7 o %27 A7 # e
(IAE F e S A A R AN [ OCx IR Tl 7E fi A R I Zhag, 1Cx iR Tl E e AR 1 Th
o PRI, (A — AN AE K H A AN A D e = AN [F 1

f tH bE AR
31 30 29 28 27 26 25 2 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
OC2MD[2:0] OC2CEN | OC2FEN | OC2PEN | CC2SEL[1:0] OCIMD[2:0] OCICEN | OCIFEN | OCIPEN |  CCISEL[1:0]
rw rw W rw rw W rw rw rw W
ALk 2R iR
31:16 Reserved TRBE, DARFEEAE
15:13 OC2MD[2:0] Kt g2 (Output Compare 2 mode)
12 OC2CEN i L B2iF0M# e (Output Compare 2 clear enable)
11 OC2FEN o e s e (Output Compare 2 fast enable)
10 OC2PEN W BT AERE  (Output Compare 2 preload enable)
9:8 CC2SEL[1:0] HIR/LL 21k,  (Capture/Compare 2 selection)

AL SGBIE R JT R CRINARHD , FAm N ik $

00: CC2fIE i e & o ;

0l: CCBEME B NN, IC2HUNTET2 F;

10: CC2IBIEM ML E AMIN, IC2HBUTETIL k.

11: CCOMEWEL B AN, IC2HHETRC o PR AL TAELE Py 5 ik 2 S Az idk
B CHHTIMx_SMCTRLZH {74 FITSELAE R .

J: CC2SEL (R 73858 ) (TIMx_CCEN # /£ #H9CC2EN=0) 772 FJ 547,
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R B iR
7:5 OCIMDJ2:0] it B 1 (Output Compare 1 mode)

XEefy B HM 2% {55 OCIREF, BRE T OCl fl OCIN WfH, fEmHETH
A, 1M OCl1 Al OCIN WA FEHT TIMx_CCEN.CCIP
TIMx_CCEN.CCINP i,

000: ¥R%5. TIMx_CCDAT1 ZifFasflit4i#s TIMx_CNT Z[alfftbE%T OCIREF 15
SBA M o

001: ¥iliE 1 B ANULAH WA B, 2 TIMx_CCDATI = TIMx_CNT HY,
OCIREF 15 5444k i e o

010: #idiE 1 WE UL LB, 24 TIMx_CCDATI1 =TIMx_CNT H},
OCIREF &5 ¥4 i AT,

011: #¥%%. ¥4 TIMx CCDATI1=TIMx CNT Hf, OCIREF {55 ¥ #H0% .

100: SREITERLEF. OCIREF {5S5#5RE] Ak E .

101: SREH . OCIREF {55 #5@H] A .

110: PWM B 1- 7Em L Bii=UF, @R TIMx_CNT < TIMx_CCDATI1, Nji&#EiE
1 1) OCIREF {55 NmE T, BRNKHET. 7ER i30T, m$ TIMx CNT >
TIMx_CCDATI1, Ji#i& 1 f OCIREF {55 A&, 70y .

111: PWM B 2 - e[ B 8iEF, Wik TIMx_CNT < TIMx_CCDAT1, Wi@EiE
1 [/ OCIREF 155 AMCHF, BN yEEF. Er 8T, R TIMx_CNT >
TIMx_CCDATI1, Wi#iE 1 # OCIREF 55 NEH T, BN EE.

1. £ PWM BC 1 B PWM #C 2 7, OCIREF H-TIXE LRGSR E T iy i
WM G LR T2 PWM 12001 A 220

4 OCICEN it e 13S0 fE (Output Compare 1 clear enable)

0: OCIREF ASSZETRFHiAIFM;

I: —HRFIETRFA G, 75 BROCIREF=0.

3 OCI1FEN A1 PUEHEE  (Output Compare 1 fast enable)

AL TR C O H R ik A A N A P i R

0: HR4ETHEEE SCCDATIMIME, CCLIEWH#AE, RUMEARRERITIFN. Al #5104
N —NE R, BOECC U H R 55/ N T B 5B i 3

L BBl R 28 1A SO I E ARG A T — IR EEEUL L . Rk, OC 141 B oM ELER
HLSPIT  LE A G RGO o SRR AR 28 (178 AR A1 C.C L H ] (1% 2 B 48 45 4 /g 3 4B e
.

OCXFEN R 138 G #i 1t B R PWM 1 BLPWM2 A 5 21 A

2 OCIPEN i beE 1 TN RS (Output Compare 1 preload enable)

0: ZH TIMx_CCDAT1 FAE&MTNEIIfE. SCRFBER X TIMx_CCDAT1 % f£ #s i
TEEME, SARMESLIAERR.

1: f##48 TIMx_CCDATI ZAFaMTUNEcThRe. O TN A A7 ST 15 Ak .

L H KA, TIMx CCDAT1 BME#EINE R T fras .

M 1: HEH2 TIMx_CTRLI.ONEPM = 1 (FE#MRFHEZCF) I, FHEMEH PWM =
AT TN 77 BRI TR T

1:0 CC1SEL[1:0] figf/bbEl #%E#.  (Capture/Compare 1 selection)
2271 456 H BB AR B 3 FRA R NSING TECHNOLOGIES INC.
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R 2 iR

X2NL5E SCHIE 77 1] CRNARD B NI 4%«

00: CCLIEIE M & i ;

0l: CCLEMEWNE NN, ICIFUHIETIL F;

10: CCLIBIEM ML E AN, ICIBTETI2 I

11: CCUBEME AN, ICIBEETRC . BB U TR/ Py 3l R S A\ e
i CEHTIMx_SMCTRLZF {743 (I TSELALER) -

J: CCISEL (R 7858 ) (TIMx_CCEN # £ #HICCIEN=0) 772 I 54,

LTPNER B
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
IC2F[3:0] 1C2PSC[1:0] CC2SEL[1:0] ICIF[3:0] ICIPSC[1:0] CCISEL[1:0]
rw rw rw rw rw rw
(0= ey Eii3an
31:16 Reserved e, DAORFFEAE
15:12 IC2F[3:0] E NI SR2UER2S  (Input capture 2 filter)
11:10 IC2PSC[1:0] AN SR T Aligs  (Input capture 2 prescaler)
9:8 CC2SEL[1:0] 3R/ EL 21 FE  (Capture/Compare 2 selection)

X2 SCEIE R CRINARHD K&

00: CC2IBIEH I B Sy :

01: CCLmEHICE NN, IC2BUFTETI2 I

10: CCIBIEMEACE N, IC2BURTETI |

11: CCmIEM AL E NN, IC2BHETRC L. B AN TAEAE P 0 i % i N Al e o et
CEHTIMx_SMCTRLZ A7 2 I TSELAZIE R

22 CC2SEL (R A8 5 i) (TIMx_CCEN #AE#HICC2EN=0) 7 #2 ] 544,

7:4 [C1F[3:0] EIIH AR 1JER % (Input capture 1 filter)

X JURESE XY T EUZ IS 2% K BE(RCC_TIMFILTCFG.TIMIFILTCLK[4:0] 75 7Z8%4k & HH M
P IR AR RPN ) . B IR B — AP B R, B SR BINA F 5 27 A
— M H R

0000: TCHEMH A, LATIMPY 8 AR I o At

0001: N=I

0010: N=2
0011: N=3
0100: N=4
0101: N=5
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0110: N=6
0111: N=7
Ixxx: N=8

3:2 IC1PSC[1:0] AR SR 1T 4% (Input capture 1 prescaler)

X275 T CClUN (IC1) MM R4

— B TIMx_CCEN.CCIEN=0, WNITis>4iss 5.

00: TCTRAM A, RGN O ARSI 2 55— AL VR AR il A — KA 3k

01: FF2FHb R — A3

10: B4 FA R — AR

11: SR — A 3R

1:0 CC1SEL[1:0] i 3k/ b 11EF  (Capture/Compare 1 Selection)

X2 SCEIE T CRINAR D 5 N i % -

00: CCLIIEH e & i

01: CCLHIEHTCE NN, ICIBRFFETIL I

10: CCLHIEHACE NN, ICIBURTETI2 b,

11: CCURBIEM A E NN, ICIBEETRC L. AR AN TAEAE P i % i\ Al e o et
(FHTIMx_SMCTRLZ 4725 I TSELLLIER)

7E: CCISEL (R 38 0] (TIMx_CCEN #F 77 #19CCIEN=0) 4 & i[5 H#].

1249 #HFR/HEHEAAFFE 2 (TIMx_CCMOD2)

s Huk: 0x1C
EAE: 0x0000 0000
£FE L CCMODI1 23 (788 14k

fi b AR
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
OC4MD[2:0] OC4CEN | OC4FEN | OC4PEN |  CCASEL[1:0] OC3MD[2:0] OC3CEN | OC3FEN | OC3PEN | CC3SEL[1:0]
rw rw rw rw rw rw rw rw rw rw
Brigk 2R 3%
31:16 Reserved e, DBAURFFEAE
15:13 OC4MD[2:0] i be#ait (Output compare 4 mode)
12 OC4CEN fi H EE 847501 BE (Output compare 4 clear enable)
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R 2 iR
31:16 Reserved &, LAURREEAME
11 OCAFEN K R4t GE  (Output compare 4 fast enable)
10 OC4PEN B LA A TiEE #Af e (Output compare 4 preload enable)
9:8 CC4SEL[1:0] fligk/LbEc4iE 5 (Capture/Compare 4 selection)
228 SUEE T CRINAHD R 4
00: CCAEIE # MC B Iv¥i it
01: CCAMIEHMLE NN, ICAMGIFETI4 L ;
10: CCAIEIEHBCE NN, ICABSIETI3 L ;
11: CCAIBIEMRCE NN, ICAWSHETRC o BRI T AETE Py i 2 i N A i g
(FHTIMx_SMCTRLZF /748 I TSELALIERE)
JE:: CC4SEL (X 773858 ) (TIMx_CCEN #/F #H9CCA4EN=0) 742 FJ 54,
7:5 OC3MD|[2:0] i L35 (Output compare 3 mode)
4 OC3CEN Kt e 3150MH B8 (Output compare 3 clear enable)
3 OC3FEN B b3 HE A BE  (Output compare 3 fast enable)
2 OC3PEN B L3 L #AdiE (Output compare 3 preload enable)
1:0 CC3SEL[1:0] figk/ L3 (Capture/Compare 3 selection)
X2 SCEIE R 710 RN RN IE
00: CC3itHiE i & v ;
01: CC3MIEH M E A, ICIMHTETI3 L
10: CCMIEHACE NN, ICIBETETI4 L ;
11: CCBIEMAE NN, ICIWHTETRC o BRI TAETE P i A i N A i S
(FHTIMx_SMCTRLAF A7 S HITSELALIE )
JE: CC3SEL (X 438 ) (TIMx_CCEN #F 77 #419CC3EN=0) A & 7] 5 #9.
LT ER B
31 30 29 28 27 26 25 2 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 I 0
IC4F[3:0] 1C4PSCI1:0] CCASEL[1:0] 1C3F[3:0] IC3PSC1:0] CC3SEL[1:0]
Az ik 2R HR
31:16 Reserved e, DARFFEAE
15:12 [C4F[3:0] T ARAIEI A (Input capture 4 filter)
11:10 IC4PSC[1:0] N/ 34T A08%  (Input capture 4 prescaler)
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(VR e Eitpy

31:16 CREE, IR AE

Reserved

9:8 CC4SEL[1:0] R/ Lt 4iE ¥ (Capture/Compare 4 selection)

X207 7 SCEIE (175 1) RN/ ) B N ) 18 3%«
00: CCAMBTEHICE Jvfart:

01: CC4mEHICE NN, ICABUFTETIA I

10: CCAIBTEMEACE NN, ICABURTETI3 b

11:

TIMx_SMCTRL % 4735 I TSELA I H%) o

CCAIE L B N, ICABUNETRC Lo A AN A7 A 30 s A iy A\ A i o (e

JE: CCASEL (X 7F#58 F 0T (TIMx_CCEN #1778 11JCC4EN=0) 7 42 F] 5119

7:4 IC3F[3:0] TR ERE A% (Input capture 3 filter)

3:2 IC3PSC[1:0] N/ 3R3 TR0 A4S (Input capture 3 prescaler)

1:0 ICC3SEL[1:0] IR/ LU 31 FE (Capture/compare 3 selection)

X 2437 58 SCHIE K77 ) (i N/ ), B N B %«
00: CC3iiE i e & i

01: CCIMIEHICE NN, ICIHRFETI3 I

10: CC3IBIEMEACE N, ICIWURTETI4 b

11:

TIMx_SMCTRL & 745 [ TSELALIE )«

CC3ilIEM A B NN, IC3MFETRC E o AR AN AR LE P9 30 fid % 4 A\ s v B (e

JE: CC3SEL (X A1BE FEIN(TIMx_CCEN #2458 H9CC3EN=0) 1 #2 1] 5 {f]

12.4.10 IR/ HWBHERFHEE 3 (TIMx_CCMOD3)

fmAg . 0x20
HAME: 0x0000

31 30 29 28 27 26 25 24 23 22 21

20

18

17 16

Reserved OCTMD[2:0] Reserved OC7CEN | OCTFEN | OC7PEN
rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 I 0
OC6MD[2:0] OC6CEN | OC6FEN | OC6PEN Reserved OCSMD[2:0] OCSCEN | OCSFEN | OCSPEN Reserved
rw rw rw rw rw rw rw rw

Brisk By i iR

31:28 Reserved TREE, DARFEEAE

27:25 OC7MD[2:0] it EeE7#E R (Output compare 7 mode)

24:19 Reserved TRE, DARFEEAE

18 OC7CEN i L7016 BE  (Output compare 7 clear enable)

17 OC7FEN b LR 7 A e (Output compare 7 fast enable)

16 OC7PEN fin L 7 U Ekdi e (Output compare 7 preload enable)
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R BFR iR

15:13 0C6MDI[2:0] HH A6t (Output compare 6 mode)

12 OC6CEN HiH LA 6iE0ffi e (Output compare 6 clear enable)

11 OC6FEN HrH LA 6 TRE [ RE  (Output compare 6 fast enable)

10 OC6PEN K e o TEE R (Output compare 6 preload enable)
9:8 Reserved R, LAURREEAE

7:5 OC5MD[2:0] Kt B ESHER (Output compare 5 mode)

4 OC5CEN HH LA SIEOffiHE  (Output compare 5 clear enable)

3 OCSFEN K e SHRE A GE  (Output compare 5 fast enable)

2 OCS5PEN B LRSS TS 2 RE  (Output compare 5 preload enable)
1:0 Reserved &, LAURREEAME

12.4.11 HR/HBEREFFE: (TIMx_CCEN)

s Hudl: 0x24
SAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved CC7P | CCTEN | CC6P | CCOEN Reserved CC5P | CCSEN Reserved
rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CC4P | CCAEN | CCANP |CCANEN| CC3P | CC3EN | CC3NP |CC3NEN| CC2P | CC2EN | CC2NP | CCINEN| CCIP | CCIEN | CCINP |CCINEN
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw W
ALk 2R R
31:26 Reserved TRBE, DARFFEAH
25 CC7pP R/ LR TR M PE  (Capture/Compare 7 output polarity)
%Z%TIMx_CCEN.CCIPHHiik .
24 CC7EN R/ LR 75 §E  (Capture/Compare 7 output enable)
Z#TIMx_CCEN.CCIEN fH#ik
23 CCeéP ki ek % (Capture/Compare 6 output polarity )
Z#TIMx_CCEN.CCIPHI#iid.
22 CC6EN R/ EL et ffife  (Capture/Compare 6 output enable)
£ TIMx_CCEN.CCIEN fH#ik
21:20 Reserved e, DARFFEAE
19 CCsP /LB S H A% (Capture/Compare 5 output polarity )
Z#TIMx_CCEN.CCIPHI#iik.
18 CC5EN R/ EL B SH i fE  (Capture/Compare 5 output enable)
% TIMx_CCEN.CCIEN Hyffid
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R 2 E1:57)

17: 16 Reserved TRER, DAURRFEAME

15 CC4pP R/ EL g asim i #tE  (Capture/Compare 4 output polarity)
£ TIMx_CCEN.CCIPHIHlik .

14 CC4EN R/ L4k B (Capture/Compare 4 output enable)
##TIMx_CCEN.CCIEN HIHik.

13 CC4NP TR/ EL A B b A% (Capture/Compare 4 complementary output polarity)
2 TIMx_CCEN.CCINP{HiA .

12 CC4NEN R/ LA H M Al e (Capture/Compare 4 complementary output enable )
% #TIMx_CCEN.CCINENHIHIR .

11 CC3p SR/ B3 S R (Capture/Compare 3 output polarity )
Z#TIMx_CCEN.CCIP{#iik .

10 CC3EN TR/ BB K e (Capture/Compare 3 output enable)
%% TIMx_CCEN.CCIE [IHliik.

9 CC3NP SR/ LB AN AR (Capture/Compare 3 complementary output polarity )
% TIMx_CCEN.CCINPHIHIR .

8 CC3NEN R/ LB E AN 58 (Capture/Compare 3 complementary output enable )
%% TIMx_CCEN.CCINEN/[¥ ik .

7 cczp /LB % (Capture/Compare 2 output polarity )
2% TIMx_CCEN.CCIP[{ ik .

6 CC2EN /B FE  (Capture/Compare 2 output enable)
% TIMx_CCEN.CCIEN###ik .

5 CC2NP TR/ EL B2 B oAb A% (Capture/Compare 2 complementary output polarity)
%% TIMx_CCEN.CCINP#iiR .

4 CC2NEN WP/ B2 HANA H A 8E  (Capture/Compare 2 complementary output enable )

% TIMx_CCEN.CCINENHIHIR .

3 CC1p PR/ g Ak PE  (Capture/Compare 1 output polarity )

CC1R BLIEE i tH AU -

0: OCl i FHRK

1: OCl fiRH-FAH 3K

CCIX POEE N N

UEBS, iZA TR R A AICHIE ZICI ARG SE A S 5 BHliES .

0: FERAM: 24 ICL F74E ETHER R EMIREE. HAEIMBRN, IC1 ZIERAHM.
L RAH: 2 ICL PP FRIER R EMBEE. HAEINSRMRIN, IC1 #RAH.

2 CCI1EN R/ EL B 14 fi e (Capture/Compare 1 output enable)

CCLEERE Nt :

0:  KMI— OCIZEILft, FIOCT 4 HFHSi FMOEN. OSSI. OSSR. OIl.
OIINAICCINENAL[I{H .

1: JFE— OCUE 5% th 2% L% th 5 0, ok th H~F i T"MOEN. OSSI. OSSR.
OI1. OIINFICCINENAL[#H -
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R 2 E1:57)
CCLEERE NN
AL E T HEES M E 2 B RER IR ATIMx_CCDATI1 %5 /755
0: figkZEIL;
1 HHERAERe.
1 CCINP R/ EoANAT AR % (Capture/Compare 1 complementary output polarity )
0: OCINGE HFH R
1: OCINMKHTFH K.
0 CCINEN SR/ Bk HfH§E  (Capture/Compare 1 complementary output enable)
0: 2 - 2%t OCIN {55. OCIN MIH PR TIMx BKDT.MOEN,
TIMx_BKDT.OSSI. TIMx BKDT.OSSR. TIMx CTRL2.0Il. TIMx CTRL2.OIIN #i
TIMx_CCEN.CCIEN {18 .
1: f#fE - fEftHH OCIN {55. OCIN fE FERTTIMx_BKDT.MOEN,
TIMx_BKDT.OSSI. TIMx BKDT.OSSR. TIMx CTRL2.0Il. TIMx_ CTRL2.OIIN #
TIMx_CCEN.CCIEN {18 .
R 12-4 WRIZEINREM B M HEEE OCx F1 OCxN AL
et (VA RO
MOEN [0SSI  [OSSR  |CCXEN [CCXNEN [OCx #iHiR# OCxN #iH{R%E
AR (5EREEEITT) AR (5 R
0
0OCx=0, OCx_EN=0 OCxN=0, OCxN_EN=0
fithaE Il (5ERABTTT)  |OCXREF + R,
1 IOCxN= OCxXREF xor CCxNP,
0OCx=0, OCx_EN=0
OCxN_EN=1
OCXREF + 1, AR (S5 AT
0|OCx= OCXREF xor CCxP,
OCxN=0, OCxN_EN=0
OCx_EN=1
10CxREF+ Bt + FEIX, OCXREF JAfl + ik + JEIX,
OCx_EN=1 OCxN_EN=1
1X AR (SRR AR (5 EREREITT)
0
OCx=CCxP, OCx_EN=0 OCxN=CCxNP, OCxN_EN=0
OCRPIRAS (it A e B To Rk
OCXREF + ik,
HSP)
1
OCxN= OCxXREF xor CCxNP,
OCx=CCxP, OCx_EN=1
OCxN_EN=1
OCXREF + #%1%, OCHIRES Chrth e B TR R0E)
0
OCx= OCXREF xor CCxP,
OCxN=CCxNP, OCxN_EN=1
OCx_EN=1
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. ) 1OCXREF+ Wt + JEIX, OCXREF Jef + kit + ZEIX,
OCx_EN=1 OCXN_EN=1
0 0 Offf 24 1k (5T #EHi)
0 0 1|#: OCx=CCxP, OCx_EN=0, OCxXxN=CCxNP, OCxN_EN=0;
0 1 ORI BhTFELE: {8 (CCxP ~ OIx) » (CCXNPAOIXN)! = 0,
0 1 1t —ANFEIX A JF OCx=01x, OCxN=OIxN
0 1% 0 O FIk A itk A FLA TR T
1 0 1|%#25: OCx=CCxP, OCx_EN=1, OCxN=CCxNP, OCxN_EN=1;
1 1 O B A7 E: BB (CCxP A Olx) ~ (CCXNPAOIXN)! = 0,
1 1 1}t —ANEX B E J§ OCx=0Ix, OCxN=OIxN,

1. R —ANEE R 2 MR G [ (CCXEN = CCXNEN =0), #4 Olx, OIxN, CCxP 1 CCxNP #EL 4 £ .
G BIERER T #MT OCx fl OCxN HEHIS) 1O F1IHTIRES, kT OCx fl OCxN BB KA GPIO LLK
AFIO F1F#%,

12.4.12 HR/HEFHFH 1 (TIMx_CCDAT1)

fmFsHE: 0x28
SAE: 0x0000 0000

31 30 29 28 27 26 25 2 23 2 21 20 19 18 17 16
CCDDATI[15:0]
rw
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CCDATI[15:0]
w
Arisk 2K Ei: 5
31:16 CCDDATI[15:0] | f#k/HeiEIE 1R it E (Capture/Compare 1 down-counting value), & -/ e 55 4E Xt
FRELC.

B CCl i R ARl E i -

CCDDAT1 BE&ZE S5 4# TIMx_CNT HEMIME (X% TIMx_CTRLI.DIR=1 HAabFiE
WFREED) , fE OCT Hi LR HIES

WARAKRTE TIMx_CCMODI1.OCIPEN A7 HUELETIMEThAE, W5 NI 22 52 RIE 24 2L
T, AW, DUMEEEEER AR, UM A SRR S T AT

15:0 CCDATI[15:0] 3R/ EL @ IE 1 1I1H (Capture/Compare 1 value)

B CCl HIiEWE i -

CCDAT1 G&E 51488 TIMx CNT HEMME, 7 OCl it ERIES.
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R 2 #id
31:16 CCDDATI[15:0] | #i3k/LhBidiE 1 T 1144 {E (Capture/Compare 1 down-counting value), & FFHF g4} 5% JE X}

FregE.

B CCl #iE HREEE N :

CCDDATI f&ZE 5148 TIMx_CNT A RME (N4 TIMx_CTRLI.DIR =1 HAiab T3
WFEEE) , £ OCl it LR RS

WIERAKRAE TIMx_CCMODI1.OCIPEN i Hrik Nk ohae, WS N M 2 7 AL B A 2%
T BN, DUCMERIE AR AR, TINEAE A 2 A B ) A AR AR

WHRTE TIMx_CCMODI1.OCIPEN A7 Ik Fm# e, WS NME 2 AL 217G 3L
Tl BN, DUMEEHEE R AR, RTINS A 2 i B0 B B AT 8

B CCl BN E NN

CCDAT1 B& HfE MM mAMIK 1 FHF 1C1) (LM EasE.

BN, A% CCDATI FI CCDDAT1 HAEEEL.

MCE O R, %78 CCDAT1 Ml CCDDATI A5 H).

12.4.13 #IR/HEFHFSE 2 (TIMx_CCDAT2)

s Hdl: 0x2C
SAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CCDDAT2[15:0]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCDAT2[15:0]
w
Bk 2R i 3o
31:16 CCDDAT2[15:0] | fli$k/EbBeiBiE2m T 114{H (Capture/Compare 2 down-counting value), % - gt} 55 L%}
PR

B CC2 i N REACE M .

CCDDAT2 & ZE 544 TIMx_CNT HEMIME (X% TIMx_CTRLI.DIR=1 HAabFiE
WFRARS) . 7 0C2 Hit ERHES

WIRRTE TIMx_CCMODI1.OC2PEN i ik BTN LhReE, WS N KIME 2 57 RIE R 24 2L
T BN, DUMEHEE R AR, TN A 2 A i B0 ) B AT A

15:0 CCDAT2[15:0] i/ L EOEE2M{E  (Capture/Compare 2 value)

B CC2 HIEMENAL:

CCDAT2 & 51488 TIMx CNT HUEHIME, & 0C2 #ih ERHES

WIRARAE TIMx_CCMODI1.OC2PEN i Hik Nk ohae, W5 N M {H 2 57 AL A 2%
AR BN, DCUEBEARAER, WHUINERAE A SIS 3 A A7 A
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31:16 CCDDAT2[15:0] | f#i3k/Lh B s iE2H T 1144 {E (Capture/Compare 2 down-counting value), % - Jex} 5% JEx}

FregE.

B CC2 iliE N REACE N

CCDDAT2 & E 51 4#s TIMx CNT s RME (X% TIMx CTRLI.DIR =1 Hub+3E
MR, £ 0C2 Hit LR H{ES

WIERAKRAE TIMx_CCMODI1.OC2PEN i Hrik Nk ohae, WS N M 2 7 A5 B A 2%

WA AN, DCHER SR AR, SCTUINEE A 2t 2 sh A A A

B CC2 AR E N

CCDAT2 B&HEE—MARIE 2 F 1C2) At 3.
LB A AT, 2F/7%% CCDAT2 1 CCDDAT2 HAEEEL
LB N R, 2F7EA% CCDAT2 Fl CCDDAT2 £ R[S,

12.4.14 #FR/ LB F A% 3 (TIMx_CCDAT3)

e Hdk: 0x30
Al 0x0000 0000

31 30 29 28 27 26 25 24 2 2 21 20 19 18 17 16
CCDDAT3[15:0]
rw
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CCDAT3[15:0]
rw
Bk 2R i 3o
31:16 CCDDAT3[15:0] | #fi3k/EeicmiE3 m ~ it $E (Capture/Compare 3 down-counting value), % T/ g 55 4E %t
FRBE.
B CC3 iE A fel & o .
CCDDAT3 f&#Z 5it#ids TIMx CNT LLEHI{E (4% TIMx CTRLI.DIR =1 HAibT 3k

MR, 7 0oC3 it ERHEES.
WIERAKRAE TIMx_CCMOD2.0OC3PEN i Hik Nk ohae, W5 N {H 2 57 AL 5 A 2%

AR BN, AUCUE AR AR, TN EUE A S R B A AR
15:0 CCDAT3[15:0] 3R/ EL @B 3 I{H  (Capture/Compare 3 value)
B CC3 BN E N

CCDAT3 G435 511448 TIMx CNT HLHHIME, & 0C3 #Hit ERHES

WHRAKTLE TIMx_CCMOD2.0OC3PEN i HIEF N Thae, WS NPHE LB E 2 2%
TR BN, DUMBERT AR AR, TN A SR BB A AR .

B CC3 B E NN

CCDAT3 A&l G— MM AEE 3 FF 1C3) fLHriH e,

MC BN AR, %/E9% CCDAT3 F1 CCDDAT3 HAEELEL.
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31:16 CCDDAT3[15:0] | i#k/HeiamiE3 [\ it % {E (Capture/Compare 3 down-counting value), & T/ g 554Xt

FregE.

B CC3 g H M E N

CCDDAT3 W& EETH#E TIMx_CNT HEMME (X% TIMx _CTRL1I.DIR =1 HAaFiE
SRR . 7 OC3 it ERHES

WIERAKRAE TIMx_CCMOD2.0OC3PEN i ik Nk ohae, WS N M 2 7 A5 B A 2%
T BN, DUCMERIE AR AR, TINEAE A 2 A B ) A AR AR

M E N RSN, % E# CCDAT3 Al CCDDAT3 R[5 .

12.4.15 FR/HERFHFHE 4 (TIMx_CCDAT4)

e Hdl: 0x34
Al 0x0000 0000

31 30 29 28 27 26 25 2 23 2 21 20 19 18 17 16
CCDDAT4[15:0]
W
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CCDATA4[15:0]
rw
ALk 2R R
31:16 CCDDAT4[15:0] | #i3k/beic@iE4m i #E (Capture/Compare 4 down-counting value), %+ /1 L34 55 JEXT
PR 3o

B CC4 i H AR E o

CCDDAT4 & ZE 51 4#% TIMx_CNT HEHME (A% TIMx_CTRLI.DIR=1 HAitT3E
MR, fE 0C4 i R HES

WHRLE TIMx_CCMOD2.OC4PEN A iR UM Thfe, WE N M1E 23 AL H 2175 3L
AR BN, ADCUEH AR AR, BN A S S ) A A7 A

15:0 CCDATA4[15:0] T3/ EL BB AIME (Capture/Compare 4 value)

B CC4 MEREAHH:

CCDAT4 G543 51144 TIMx CNT LHHIME, & 0C4 #Hi ERTES

WHRAKTLE TIMx_CCMOD2.OC4PEN i HIEF N ThaE, WS NPHE LB EH 2 2%
AR BN, DCHEHEMRAERN, N A SRS 3 A AT A

B CC4 MEME AR

CCDAT4 & HEE—MaAIR 4 FF (1C4H) FHHrITHEEE.

LB A AT, 25/7%% CCDAT4 1 CCDDAT4 HAEELEL

M E M AR, 4% CCDAT4 Fl CCDDAT4 £ A[EE R,
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e Hbdk: 0x38
HAifE: 0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCDATS5[15:0]
™

i, B4 R
31:16 Reserved RER, IR AE
15:0 CCDATS5[15:0] WS/ L RGEESHI{E  (Capture/Compare 5 value)

W CC5 il HRERCE A%

CCDAT5 A& 5448 TIMx CNT LEHIME, 7 0C5 #Hilt ERIES.
WIERAKLE TIMx_CCMOD3.0OCSPEN 7 & in#Thae, WS NFMES LA ERIZIH
BN, ACHEH R RN, WINESEA S Em BT .

BB
CC5 HTLbiasiEkE.

12.4.17 #R/ B FHF 6 (TIMx_CCDAT6)

g Hibl: 0x3C
SAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CCDAT6[15:0]
™w

Ak b R
31:16 Reserved fRE, LIARFFEAME
15:0 CCDAT6[15:0] 3R/ EL @ E 6 {H  (Capture/Compare 6 value)

B CCo IEiE A RERCE vt -

CCDAT6 A5 548 TIMx CNT HLEHIME, 7 0C6 #Hitk ERHES.
WRARTE TIMx_CCMOD3.0OC6PEN 7 HiEHEn&Thae, WS NFMES LA &R EIE
BN, SCYEHFMRAEN, LBUNERMES S AR EIE T A78E.

R
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12.4.18 Ti4r#i%% (TIMx_PSC)

etk 0x40
HAifE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
™
i, B4 iR
31:16 Reserved RER, IR AE
15:0 PSC[15:0] T4 14 (Prescaler value)

TSRS 8T fok ont = fok pse/ (PSC [15:0]+1).
R AT AR, PSC EH S BN o s v T o A9 .

12.4.19 B3I EEBRFFH (TIMx_AR)

A% Hutik:0x44
274 0x0000 FFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AR[15:0]
Brig ey iR
31:16 Reserved RE, LAURFEEAME
15:0 AR[15:0] HZhEEHAIME  (Auto-reload value)
ARG TR BRSO F B R A R E. S H123.10: A RARMEH
1.
M E B EIEH M, AT,
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12.4.20 7+%# (TIMx_CNT)

e Hbdl: 0x48
HAifE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
™
i, B4 R
31:16 Reserved RER, IR AE
15:0 CNT[15:0] THE2EHME  (Counter value)

12.4.21 R HFFH (TIMx_REPCNT)

ek 0x4C
Al 0x0000 0000

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

TR &R iR
31:8 Reserved fREE, VIR FEEANE
7:0 REPCNT[7:0] BEE I HEHIE  (Repetition counter value)

HEE TSNS B R (N+1) NHECRE 5 F T A R A B 5 I 25 a7 A7 2%
Hh N & TIMx REPCNT.REPCNT f{{f. ZEA BT, Siatsssid, [mF
THEBUR AT B R R b e SRR R o G A O B R, R
RS . W E TIMx_EVTGEN.UDGN {74 E ¥ N TIMx REPCNT.REPCNT
(92 A B T A

12.4.22 M ZEMFLX 788 (TIMx_BKDT)

Az Hdl: 0x50
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LCKCFG[1:0] OSSR OSSI BKEN BKP AOEN MOEN DTGN[7:0]
JEFE:  WRIEPIE R E, AOEN, BKP. BKEN. OSSI. OSSR #IDTGN[7:0] {29 7] ¢ 5 1R, H 4 ZEAF K GA

TIMx_BKDT & 17 as i X e TH 1T -

bk

22y i\

(P

31:16

Reserved

REE, AR ALE

15:14

LCKCFG[1:0]

BiEwE (Lock configuration) %A 9B (#4451 M #R 41L 5 {R .

X AR AL O R R K S (RS

00:

- WHSRY.

01:

- BiEg 1

TIMx_BKDT.DTGN. TIMx_BKDT.BKEN. TIMx_BKDT.BKP. TIMx_BKDT.AOEN.
TIMX_CTRL2.0Ix. TIMx_CTRL2.0OIxN. TIMx_AF1{7 5 FH 51547

10:

- BE 2 %

F# 7 LOCK Level 1 #=\NRIAFA788 5 R4, TIMX_CCEN.CCxP #I
TIMX_CCEN.CCxNP (4n5AH S dEE ie & v s , TIMx_BKDT.OSSR #l
TIMx_BKDT.OSSI {7 thffi fE 5174 .

11:

- BiE 3 %

BT LOCK Level 2 {7738 5 RIF4F, TIMx_CCMODx.OCXMD #
TIMx_CCMODX.OCXPEN {7 (LS AH R E FL B Ak =0 e S IR
R EREEN)E, LCKCFG fLRAES—Ik. —HSA TIMx_BKDT Ziff#,
LCCKCFG #ZEMiy, HEIT—KENL,

13

OSSR

% TIMx_BKDT.MOEN=1 FLi# &y E %y H 4l %A

VA AN 8 3 TP ANAELE OSSR A

0: Bt 8 TIERS, 251EOC/OCN#iIH (OC/OCNEREHIHIE5=0) ;

1: M4ERSSATAER, —HCCXEN=18,CCxNEN=1, ¥ LI /5 O0C/OCNI 4t LR T,
SR J5 B OC/OCNAE Refi 15 5=1.

AHRFLZVEAMEE, ESIE12.4.1170, M/ EMEEZ /785 (TIMx_CCEN).

12

OSSI

IR RO R R
% TIMx_BKDT.MOEN=0 L3 & i & iy H i %07

0: B 884 TAERS, 251EOC/OCN#iIH (OC/OCNMEREHIHIES=0) ;

1: MR8 A TIER, —HCCXEN=1 3{CCxNEN=1, OC/OCNJtiiiH =W, 4

(Off-state selection for Idle mode)
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J5OC/OCNAE fefii 15 5=1.
BXREZHAMEE, ESNE12.4117, MP/HEEAFFL (TIMx_CCEN).
11 BKEN FZThEEfiAE  (Break enable)
0: ZEIEMZAM AN (BRK K CCSI Bl =) 5
1: JFRMZERA (BRKEZCCSH4H A EE )
TE: AT TN Z 1 G HEAF 2 72— 1 APB BT #7119 435 L5 A BERE T/ -
10 BKP FIZES A PE  (Break polarity)
0: HIZEH N TR
1 RIS A AL
Tz AT FIX] 207 ) SR A 7 ZE— NAPB BT # G ZER L 1 ERE 1/ -
9 AOEN H a4 A (Automatic output enable)
A A ] LA B TIMx_BKDT.MOEN;
1: AR ETIMx_BKDT.MOEN;  BUF QURA FEMARGEE, WET —REHHERE
i, A 3% E TIMx BKDT.MOEN.
8 MOEN FHH e (Main output enable)
AL A B AR YE TIMx BKDT.AOEN A E, —BRIEMNERL, %A hiifF
FLEE. SO E N S E A 2L
0: OC Fl OCN ¥y 4 F BB 1) 13\ 25 RDIRZS
: WMREE T TIMx CCEN.CCXEN B TIMx CCEN.CCxNEN fi7, N{fifE OC Fl OCN
W, AXELZHAEE, ESAE 12411 HH/ B ERET A% (TIMx_CCEN).
7:0 DTGN[7:0] X KA#BE  (Dead-time generator setup)
X LA 5E SUHTN [ AN 22 TR E X R 2RI (8] . DTGNAE 55X I (8] 156 R 40 F -
DTGN[7:5]=0xx => DT=DTGN][7:0] X Tatgn> Taten = TnTs;
DTGN[7:5]=10x => DT=(64+DTGN[5:0]) % Tatgn» Taten =2 X Tprs;
DTGN[7:5]=110 => DT=(32+DTGN[4:0]) % Tatgn» Taten = 8 x Tprs;
DTGN[7:5]=111 => DT=(32+DTGN[4:0])% Tatgn» Taten= 16 x Tprs;

12.4.23 FHR/LLE F 4 7 (TIMx_CCDAT7)

s Hudl: 0x54
SAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCDAT7[15:0]
™w
Bk B {30

31:16 Reserved

TREE, IR AL (E

2431456
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15:0 CCDAT7[15:0] TR/ L BGEIE7HIME  (Capture/Compare 7 value)

B CC7 JEiE R REACE e

CCDAT7 W& E 44 TIMx CNT L&Y, 7 OoC7 Hith Bk s,
WMALRLE TIMx_CCMOD3.OC7PEN {7 AR tiae, WS NME 2 ARG
MR G0, SUUEH SRR AR, WHUNEEA SRR F 8.

12.4.24 R EEF T (TIMx_BKFR)

Ak 0x60
HAifE: 0x0000 0000

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved THRESH Reserved WSIZE FILTEN
rw rw rw
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Reserved

Brigk B2 Eiip%

31:30 Reserved RBE, DARKEE A

29:24 THRESH[5:0] KA I i P 250 B {8 2 (Threshold), K 63:

ARZEETIBME. ERNEON, WREESHEERTEETRE, WM
WP ONE .  FRERORIEN TEEE. WREHN 1 A0 MEEEN TR
B, N pEasim b R A . BENRE N KT T Window EH—F.

AR R BV L

B/ME: HRORBRIR/N EIR (T B 2 1 AN e, JF B
KT EARADI—F.

Blan, WRBRIKANN 3.2% (BB . WRENAN [B3.29=4+1=5
BRME: ARESRDRGTHEE FEBD I s RN, fFENTEHRN

B, AR ME S KN 3.2% (TSN BRI MBMERCN TR (3.2)=3.

23 Reserved REE, WIRFEEAME
22:17 WSIZE[5:0] B HSPRE M E L KAME (Window size) , 5K 63:

B HR/NRGE TAERRAS T — MR F B B2 /D RFHE.  WE FIFO 4 64 {7, #ix
RN 63, HRERE AN EEN 63.

16 FILTEN JEYE 28 {Hi e (Filter enable) :

0: JEPLARAERE

1 JEB AR ERE

15:0 Reserved TREE, DARFEEAE
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12.4.25 SHATIRER /748 1 (TIMx_AF1)

gtk 0x7C
HAifE: 0x0000 0000

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

10M4 10M3 10M2 10M4 1oM3 1oM2

Reserved BRKP | BRKP | BRKP | BRKEN | BRKEN | BRKEN

™ ™ ™w ™w ™w ™w

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

Reserved COMP1 IOM Reserved COMP1 IOM
‘ BRKP BRKP i BRKEN | BRKEN

Bk 2R iR

31:22 Reserved PREE, UAREFEAE

21 IOM4BRKP TIMx_BKIN 1047 Z= 4 AR P

0: TIMx_BKIN 10473 E4 AR PEAFR S, (A RBKP=0, WK A-F 4 W RBKP=1,%
HLSH 20

1: TIMx_BKIN I0O43 R AR R CUnSBKP=0, 0 =y B 2% Wik BKP=1, 1%
FHRO

20 IOM3BRKP TIMx_BKIN 10341 4= A bl 1 2 55

0: TIMx_BKIN IO3RIZE4 A BRI AT (A SRBKP=0, MK H-~FA R W R BKP=1,0]
B A 20

1: TIMx_BKIN IO3F ER AR (i SEBKP=0,0 = A 2% Wi BKP=1, 1%
SFHRO

19 IOM2BRKP TIMx_BKIN 1024 4= N bl 1 2 85

0: TIMx_BKIN IO2RIZE4 A BRI A TR (A SRBKP=0, MK H~FA R W RBKP=1, 0]
HLSPH 20

1: TIMx_BKIN I02F ER AR (i SEBKP=0,0 = A 2% Wi BKP=1, W%
SFHRO

18 IOM4BRKEN TIMx_BKIN 10431 246 Nl fg

0: TIMx BKIN 1043 44 N\ 2%

1: TIMx_BKIN 1043 %= N\ fi g

17 IOM3BRKEN TIMx_BKIN 10341 445 N1 g

0: TIMx_BKIN IO37] F 4 N2% 1E

1: TIMx_ BKIN IO3 4] %40 A ffifig

16 IOM2BRKEN TIMx_BKIN I027]) 445 N fit

0: TIMx BKIN 1023 44 A\ 2%
1: TIMx_BKIN 1027 Z=4 N # g
15:11 Reserved REE, WA AAE

10 COMP1BRKP tim_brk_comp 11 4= 4 N AR M i %
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0: tim_brk_compl# =4 NARYEAEHE (WIRBKP=0, WK AL T-AH AL W RBKP=1,105
A RO

1: tim_brk_comp 1A ZE4 AR PEREE Can SEBKP=0, M & fi FAT 2% 4 HEBKP=1, MG HL 1
HRO

9 IOMBRKP TIMx_BKIN 1O 1 I 4= 45 AN P35

0: TIMx_BKIN IO 4 NRPEAR R (i RBKP=0, WK - 40 T RBKP=1, %
HLSFA 20

1: TIMx_BKIN IO 5 NARVERRFE (U SRBKP=0, 0] = - T-H 2 WRBKP=1, UMK
S RO

8:2 Reserved REE, UAREFEAE

1 COMPI1BRKEN tim_brk_comp 1 7 4= 41 \ {3 %

0: tim_brk compl#| 44 \2& 1L

1: tim_brk_comp L] =4 N\ ff g

0 IOMBRKEN TIMx_BKIN 1013 Z4 N\ fi fiE

0: TIMx_BKIN IO14 =4 N 24 11

1: TIMx_BKIN 1017 -5 \ 18 fig

12.4.26 DMA =il & 77%% (TIMx_DCTRL)

e Hdk: 0x94
Al 0x0000 0000

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved DBADDR([5:0] Reserved DBLEN[5:0]
™w ™w

A, B Eiiip
31:14 Reserved fRE, LIARFFEAME
13:8 DBADDR([5:0] DMAZEHE  (DMA base address)

AT EBE X DMA 513 TIMx_DADDR 277 8% (155 — M Hdtk .

Y28 —iEid TIMx_DADDR SERCVT I, ZAnddids @ RIRIvr itk SR8
XVj | TIMx_DADDR, 2371 #]“DMA Base Address + 4l

000000: TIMx CTRLI1,

000001: TIMx CTRL2,

000010: TIMx STS,
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R 2 iR
100101: TIMx DCTRL
7:6 Reserved REE, UAREFEAME
5:0 DBLEN[5:0] DMAEZAL XK E  (DMA burst length)

EALFBUE L DMA #P7I (C5 N/ H0) TIMx_DADDR 27 f74% K EL .
000000: 17%A&4
000001: 27AL4
000010: 3VAL4

010001: 18WKfL%

100010: 357%4L%n

12.4.27 EE:AEA K DMA #i3k (TIMx DADDR)

A% Hbdk: 0x98
EAi{E: 0x0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BURST[31:16]
W
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
BURSTJ[15:0]
rw
i, B4 iR
31:0 BURST[31:0] DMA Vi [AJ 21X .

LA AT AR O BB B B AR, KU iRl L Ttk Yl (DMA base address + DMA burst
length x 4) K2 (785

DMA base address = The address of TIM_CTRL1 + TIMx DCTRL. DBADDR * 4;

DMA burst len = TIMx_DCTRL.DBLEN + 1.

#il5

R TIMx_DCTRL.DBLEN =0x3 (4 {Xf&%i) , TIMx_DCTRL.DBADDR = 0xD
(TIMx_CCDAT1), DMA HEKE = 75, DMA {#fifigstbtt = SRAM A {ZE X Hh
i, DMA #h&Hitk = TIMx DADDR Hiik.

MBEMER AR, TIMx ¥ DMA Ki%iER, IHEH 4 AR

H—IW, X} TIMx DADDR Z7Z%# DMA 15K B 2]151 TIMx_CCDAT1 %47
%g:

U, % TIMx_DADDR 7377321 DMA 5B F]35 1 TIMx_CCDAT2 2747
%g:
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(e

ey

R

DU, %F TIMx_DADDR 2725 DMA 7Kt 29715 TIMx CCDAT4 4%
A
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13 BHERZ (TIM3)

13.1 TIM3 &4\

WHER A (TIM3) EZHTLUNg 6 A E ST IR SSRGS BBk 58 LA A5 O
-

13.2 TIM3 FE4RpH:

W16 A AZREI . (TSEELE B N L B D
B 16 ARG . (PR ETIRCE Y 1 31 65536 1Al LR AE)D
B TIM3 % 4 ANEE
B EE TR PWM . il tess sk IR
B SRR AN A T/DMA
& EHiEft
& il g
L I NGBS
L QO e
W P AR AR I
W EAER SR A EERAE R, DLSEHLE I SR F D B
MR (EZD) misasd . FTIBERIEAT SO R EAT e F /7 hr
W EURABIEAEE I AT A LR
B SRR A LA AR S S T
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CK_TIM from RCC

Polarity selection

Edge detector

Internal clock(CK_INT)

ETRF

Trigger controller

To another timer, ADC
TRGO—»

Reset, enable,
up/down, count

TIMx_ETR pin —————{
ETR
comp Prescaler
Input filter TIT
Slave mode
, ITRx(x =0,1,2,3) > controller
TRCP| | —pl
TIIF_ED— TRGI
TIXFPx_Gol2) ‘>
Encoder mode

[ TIXFPx

(x=1.2) >

Update
TIIF_ED

PVD abnormal (Power supply voltage detection)
LOOKUP(Core Hardfault)

event upIT |Auto-reload —

Reptition counter

CNT Counter

CK_PSC

Psc Prescaler

CK_CNT

CexIT
@ Input filter & : ;‘(Inpum cexT
TI1EP2 (Output)
TIMx_CH1 > T edge detector :}ICD Prescaler | N\y 2 utpul
—TRCH CCx Event
— —»  TIMx_CH1
»| Clnput) Capture/Compare x Output Control OCt: xS
Input filter & | TI2FP. (x =1,2) register
—p —_ y
TIMx_CH2 TI2: edge detector | T12FP2 IC2» . —oc T Ch2
—TRCH > -
TISFP3 N *
TIMx_CH3 __L___- > Input filter & -
i3 edge detector TISFP4 » [FIC> g
-TROM =
TI4EP: t A4
TIMx_CH4 Tlo— [ Input fitter & | Ti4rp4 o
edge detector Capture/Com|
—TRC pare X —O0C3—» TIMx_CH3
(x = 3,4) register Output Control
—OCREFCLR——ETRF—» —O0C4—» TIMx_CH4
 E—

SBITF

A

4| Slide filter I—»IPolanty selectlon|—> e
TIMx_BKINX Break circuit
(COMP)
y A
#Ir FYF DMA H it}

I 1 FgA 7] LK E TOM 2L 528 i it

pliz]

13.3 TIM3 ThgeiR

13.3.1 BB

P A A I B e EA A T A . TR A B B R A A A . I SR ROT AR, BT DARE I

BRI 5 NAH R ) 254728 (TIMx_PSC. TIMx_ CNT 1 TIMx_AR).

FRIE 1 Bh B2 # TS H A REA7 (TIMx _CTRLI.ARPEN) FUVEHE, T #2517 4% AOAE 2 37 B B A A5 VR =
4 UEV I} A% %y 3 5% T % 77 #% . TIMx_CTRL1.UPDIS=0 I}, it 3 2% Fds/ P sl ik B
TIMx_EVTGEN.UDGN, ¥4 #rEfh. 11508 CK CNT {{4E TIMx_CTRLI1. CNTEN 1o # % B i 5 2.
THEUERAE TIMx_CTRL.CNTEN 78 % B J5 — M 8h B B 2 J5 TG TH 4
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13.3.1.1 Fisr s H#d

TIMx_PSC ZFf7a H—> 16 AL B L, T TS I B 22 4% 1 F1 65536 Z (AR R 404, PRIRIX
NG A, v DAMEBAT I B MO . BT A R A E N R R A 2R

E 132 ZWAFRSEON 1 3 4, HEBRKR PR

CNTEN

CK_PSC
Timer Clock = CK_CNT H H

Counter register 87 @@@ 00 >< 01 X:

Update event (UEV) H

Prescaler controller register 0 ‘X 3

Write a new value in T@V_PSC

OB 0866
Prescaler buffer 0 >< 3

13.3.2 T B

13.3.2.1 [ _E3HEUER

R A B BOER, TFEESE M 0 LRI AE 48 TIMx AR FIME, REEBE N 0. A —MiHsasi b H
F.

W E TIMx_CTRL1.UPRS A7 GEFR B #1i%3K )M TIMx_EVTGEN. UDGN 47, 7% 45 — AN g S (UEV) .
{H:2& TIMx_STS.UDITF A #itfift B, Bt A=A dghlrel DMA BEHiEK. XN 78 REkR T
(E DR R TR T

B peF TIMx_CTRLI.UPRS FIRCE, 4k 4 H 45, TIMx STS.UDITF #5 i &, A %777 280 2 5T :
B 4 TIMx CTRLI.ARPEN =1, i3 a7 F45(TIMx_AR)FIME#E 56 5 21 5 sh 23 8050 T3 78
B NEAE (TIMx_PSC) B HT M B0 ids 5 7 25 47 da

N T BT A TS AR AT AR A TR S ONEME R B R AT AR, A LB B TIMx CTRL1.UPDIS=1 k2% 1| 5
HrEAt.
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PR —NET A, TR IE R, T A SRR OB B E A 0 (BT S A B R AN .
THEG RG], s T B RS AR AN B A A R B E
& 13-3 RS HE T =N, HEdERRFE

Internal clock
divided by 2 CNTEN

CK_PSC
Timer clock = CK_CNT
Counter register

Counter overflow

Update interrupt flag(UDITF)

Update event(UEV)

il

]|

UL

L

0034

K 0035>< 0036

0000 >< 0001X 0002>< 0003 Xi

— I —

Internal clock
divided by N CK_psC

Timer clock = CK_CNT /]
I
[/
Counter register 1F 20 // // 00
I
Counter overflow —I
Update interrupt flag(UDITF)
Update event(UEV) —I
252/ 456 H RBAR R 45 PR NSING TECHNOLOGIES INC.
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Bl 13-4 24 ARPEN=0/1 A SEHHAN, F_EHHE00n 7 E
CK_PSC
Timer clock = CK_CNT
comareaser 51 |RH AR HEEREREEE
Counter overflow ]
Update event (UEV)
Update interrupt flag(UDITF)
Auto-reload preload register FF 36
Change AR value
Write a new value in TIMX_AR
ARPEN =1

e [|JUUUUULTUULOULL
Timer clock = CK_CNT
comonsn. —ro YRR e

Counter overflow

Update event (UEV)

Update interrupt flag(UDITF)

Auto-reload preload register F5 36

Write a new value in TIMx_AR

Auto-reload shadow register F5 X 36

253 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.

Hihk: PRYITE R L X B AL X E IR %1095 [H [ AR K
Hiif: +86-755-86309900 £ +86-755-86169100
M4ik:  https:/iwww.nsingtech.com HR%%: 518057



an,
" " EIR#ZA www.nsingtech.com

13.3.2.2 [ F -

) N RO, TR A AR AR TIMx AR HOEIEE 0, SR8)5 A ShE B EAE ST 4R, JE AT 1A
N A

M) TR AR )b B S E B R S R S AR AR AR I R AR [, i AR 13.3.2.1 Y.
THEIGH—LoR ], R T R AR A R A 7 S I sh .
& 13-5 RS8R T = 2N B, TR

Internal clock divided by
2 CNTEN

e TV
Timer clock = CK_CNT |_| |_| |_| |_| H

Counter register  0p02 0001 X 0000 ) 0036 X 0035 X 0034 @C

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)

Internal clock divided by

Y oo JTUVULIT LUV

Timer clock = CK_CNT /|

Counter register 20 1F I 00 36

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)

13.3.2.3 F RN TR

FEF IO R, THEER AN 0 HENENE (TIMx_AR) -1, PAEE G HFE. AR5, BNAZERE
6 (TIMx_AR) [A NitEea] 1, JRA S s A N FE . R TSR E &y 0 IO R TH

AR T TIMx_CTRLIDIR J7 R4 H (5446 2 244 #4407 14 . 24 TIMx_CTRL1CAMSEL
PLANTETF <0071, A O Fr AR A 2

R BN TH RO S i A 2 A O A B3, AT DL IS % B TIMx_EVTGEN. UDGN £ CGEid 3K
i El A A Az 88 ) RAE B s o ERXFME LR, THEES A 0 FFT T IR TR, B RAs BT H A AR
MO FEFT IR T

TE: IR i1 $as i 7L B, E ) B R GF 1 1] s BN FT T

254 1 456 HEHARHEFRAT NSING TECHNOLOGIES INC.
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Bl 13-6 AEIN B3R T = 2/N, xSRI 7

Internal clock U‘U‘U‘UW
divided by 2 R J—LU—L—U—U—U—L
CNTEN
Timer clock = CK_CNT —| |—| —| |—| |—| |—| H
Counter register 0003 0002 >< 0001 )} 0000 >< 0001 >< 0002 X 0003 >[

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)

Internal clock divided

oyN ecsse [T, ST
Timer clock = CK_CNT —| / | —|
N
[/
Counter register 20 1F J/ // 01 00
[

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)
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Counter
underflow CNTEN
erse || LUUUULTULTULUULY
Timer clock = CK_CNT
comerngr s Yool ool e e
Counter underflow n
Update event (UEV)
Update interrupt flag(UDITF)
Auto-reload preload register ED )< 36
Write a new value in TIMX_AR
Auto-reload active register ED X 36
Counter CNTEN
overflow

CK_PSC
caneroe 1 | IRBEEEEEEEEEE

Counter overflow

Update event (UEV)

Update interrupt flag(UDITF)

Auto-reload preload register ED x 36

Write a new value in TIMx_AR

Auto-reload active register FD >< 36

13.3.3 bk £

I8 e A B A . CKOINT:
P A AR BRI AR =
L I I NGB il
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B SRR ETR

B AERAARIAN (ITRxD: — M@ a8 FAE J3— A€ N B 7 S

13.3.3.1 BB 8 PE(CK_INT)

2 TIMx_SMCTRL.SMSEL %5-“0000”}, MBLAFE Mg dEH . X =447 (TIMx_CTRL1.CNTEN,
TIMx_CTRLI.DIR. TIMx_EVTGEN.UDGN) HfgtH# ek (TIMx_EVTGEN.UDGN B4k, ‘E10R%EHBNE
). AIHESE TIMx CTRL1.CNTEN AL S A, 50 A58 I s Bl it el Y IR B CICINT 4t

Bl 13-8 IEW BT Ml s Bt, AR SIEREL 1

CEN=CNTEN

UDGN |

CNT_INIT

Counter clock = CK_CNT=CK_PSC —L
comarngir o303 o (e

257 1 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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13.3.3.2 SRR SR IRAESR 1
FE 13-9 TI2 #MFETSHERR A

TI2

Filter
(TIMx_CCMOD1.ICF[3:0])

Edge Detector

TIMCSMCTRL] T rising
TSEL[2:0]

Polarity Selection —— Internal clock mode

(TIMx_CCEN.CC2P) —— | TRX
TI1_ED TRGl rising External clock mode 1
TI1FP1
TI2FP2 CK_PSC

ETRF ETRF rising I

External clock mode 2

TI2F rising or falling

or
—|Encoder mode
TILF rising or falling|

TIMx_SMCTRL.S
MSEL[2:0]

TIMXx_SMCTRL.
EXCEN

A ACE TIMx _SMCTRL.SMSEL=0111 JE£ZAE. 11408 T DARC B V7 Frig i N\ i B iy el g
AT TR

filtgn, FCE ) BB TR FNRI B BTG ECE PR E

B i & TIMx CCMODI.CC2SEL %101, CC2 iEiERE N¥AN, 1C2 Wit F] TI2

B [iE TIMx_CCEN.CC2P %10, i&#Em8h iRkt

B EAACE TIMx CCMODILIC2F[3:0] M NJER a7 58 (WA T ZIESEAS, R¥F IC2F 7k
“0000”)

B i E TIMx_SMCTRL.SMSEL & 101117, 4% & I Z8 /MH I fi i = 1

B it # TIMx _SMCTRL.TSEL 51107, &+ TI2 /5 9fil g NJR

B [ii® TIMx CTRL1.CNTEN ZF 1 LUashit$as

TER: WHRTAA AT K, e 2

YER SR B A HIE TI2=1 B, s E— kI H TIMx_STS .TITF FrEdidisE .
TI2 ) ETHE S5 T8 S Br b (A B RE R BT TI2 i N\ i ) i [0 22 R
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B 13-10 ShERIFAIE 1 %] FL B

CNTEN
TI2
Timer clock = CK_CNT=CK_PSC —‘ —‘
Counter register 64 >< 65 >< 66
TITF
Write TITF=0

13.3.3.3 SRR BRPEAR S 2

A EUH TIMx_SMCTRL .EXCEN JEFET 1. tHEER o LESME il g N ETR BB B FHRECT BV
T
N ECAAERE EE AL 2 BN Ak A i AR =

B 13-11 S flR S NAE R

TI1F rising or falling
or

Filter Down counter
TIMx_SMCTR.EXTF[3:0]

TI2F rising or falling | Encode mode
[[}— Polarity Selection — ]
ETRpin L_TIMX SMCTRLEXTP
TRGI rising External clock
mode 1
Prescaler ETRP ETRF rising External clock |

11,/2,/4,/8 mode 2 CK_ch

TIMX_SMCTRL.EXTPS[1:0] fors CK_INT rising Internal clock

mode

TIMx_SMCTRL.EXCE
N
TIMx_SMCTRL.SMSE
L[2:0]

B, A NACE B IRAE ) PR /E ETR B 2 A R IR.

B TEXFME N AT EEL RS, R TIMx_SMCTRL .EXTF[3:0] 510000
B EAE TIMX_SMCTRL.EXTPS[1:0] Z&T 01’ KL E Wi Jias
B HN I E TIMX_SMCTRLEXTP 2510 ki ETR SIIIHRIE, ETR B ETHEA R

EREARBBERAT NSING TECHNOLOGIES INC.
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W SRR 2 S ¥E TIMx_SMCTRL .EXCEN %517 3kik %
B ETEE TIMX_CTRL1. CNTEN Z51<17ja3 30T
MR 2 A ETR EAUTHE—IR. ETR 1) EFANT S THE0Es 10 SE bRt Bh 2 [0 I ZEIR 2 1 T ETRP {55
R TR 2 BRI R o

B 13-12 SRR 2 FdEt) FR Bk

wo L UL L L]

ETR ‘
ETRP ] L
ETRF N
Counter clock = CK_CNT=CK_PSC H m
Counter register 34 >< 35 >< 36

13.3.4 HIR/HL @ E

R/ L ROE T B R LR AT AP AR A T 20 A3 . TN 2 R P UE Ik 2% . 22 B 5 28 AN T2 A48 4HL R o
H 0 L L A 2 AR 4

BINAE T TIx PERFERINER: LU= (55 TIXF. SR8 AR PRI £ D) B 1) VR A I 95 A2 A5 5 (TIXF _rising B
TIXF falling), HAZPEH TIMx CCEN.CCxP frik$. Z%(5 5 nH/EMSERIEH2s g mAN. [N, 5
FICx &G IE NI IR AE A . FEER T/ s iE e .
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Bl 13-13 fR/BGEE (Blin: BE 1 A

From slave mode controller | 17~
TIFPL Divider
From channel 2 TDF Rising S Icl /1/2./4.8 ICIPSC
— TDF Falling TIMc CCMODI.
Polarity Selection| ) ICIPSCII:0]
T CCEN.CCIP TIMx_CCMODLCCISEL[1:0] TIM:_CCEN.CCIEN
Filter Down
counter
Tk _CCMODI ICIF]|
307 Edge Detector
RT3 TIIF_FRising
TI1 :
— THE Fafting > T_: the slaxg
—fos Polarity Selection mode controller
I _CCENCCIP

TIIF_ED

St B 2R AN RIRIBOE. OCxRef GRIFLFARO 1ENS . IRIEVE FIAESE K K -

261 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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B 13-14 R/ HEBOEE 1 EHEEK

e AT TSR~ — — m s -

| Input (1] [0] IC1PSC CC1EI\:

I mode i

! i

! i

IRead CCDATIH™ ] i

| s TIM1_EVTGEN.CC1GN i

i |

| !

[Read CCDATIL R !

. —I |

; |

APB Bus ! i

1 ! |

! i

v : !

MCU Peripheral interface | - !

. |

A A ! |

! i

16 bit - -
transfer High 8-bits Capture/ Capture/
compare compare | Counter
Low 8-bits | Preload register shadow register

e do_d_._ -
: Output Comparator |
e — mode i
iWnte CCDATIH s |writein i
i progress |
, CNT>CCDATL | i
IWrite CCDATLL . CNT-CCDATli
| | '
| |
i !
| |
! CC1SEL[0] CC1SEL[1] TIM1_CCMOD1.0C1PEN !
! UEV - !
USSP U PSSO Fromtimebaseunit _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. _._
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F 13-15 838 x M s (CLEE 4 AFF)

To the master mode controller
S
i Output enable
Polarity circuit
selection
TIM1_CCEN.
ccap OC4
ETRF —Ocref clr 0 TIML_CCEN.CCA4EN
—|oNT=CcCcDAT4 | OCA REF
—JCNT>CCDAT4 _|>_ 1
Output mode
controller
TIM1_CCMOD2.0C2M
D[2:0]

FERFR/ LR, SRS N AR5 M UK K 3 A7 . AR AR QR -
FEMPAET, iSRSEPR ERAER T A7 88 P e Bl ARJE RS 1o A7 4 P INE 11 B HUM B R A7 A
FELLEAET, SRR S, T ar A7 s I E R R B RIS 7o A2 ae b, IR STt T Huik

13.3.5 FIAMRER

TERPAE AT, TIMx _CCDATx Ziff#s H FAERME] ICx 55 5 BiA7 M 3 E
H— M WiARE TIMx_STS.CCITF,  4n 5 AH R R i ged h g, e ml LUK H R el DMA 153K .
TIMx_STS.CCXITF {7 7E KA IR FAF I AR E, FF eI TIMx_CCDATx #3474 id %

¥ TIMx CCDATx 7 f7#% I TH R8s (E g4 8 9F B TIMx_STS.CCIITF & #idim iy, JEEHfinE
TIMx_STS.CCxOCF # &N 1. SHi#&E AR, TIMx STS.CCxOCF @it mHEE N 0 KiFkk,

NSEIL TIN N _ETHER T B B 3R 3] TIMx_CCDAT1 Zif7ds, FCERAEL T
ARG

# TIMx_CCMODI.CCISEL fic & 017, 4NN CCl iliE, IC1 MEFE] TI.
W GRS NS R N )

WA E TIMx CCMODX.ICXF A7k E X TI1 A FERFER AR R A . Bl i
NESEFZIE 5 DN BRI, RATDAUEREIX 5 ASEeP R K I8 28 Fr a8 ). 48
W) EA TR 8 NMELFEA (LA frvarnrcik  AWUERKAEE) B, FATATPAKGAE TN _ERYFEH. 8
Jalid ® TIMx CCMODI.ICIF #[“lxxx”

B EdAE TIMx_CCEN .CCIP=0, EF: TN T 1E 14 Rk A8 il

B EWMATIOES. EAFT, BE TIMx CCMODIICIPSC= 00" LAZAFIFir45ias, PRyFRATAE 2
SRR B

B EEAE TIMx CCEN .CCIEN =<1’ J& 43k,
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IR E G AE DMA 55K, AT LLACE TIMx DINTEN.CCIDEN=1. #05% Z{EAEAHC b gk, TR E
TIMx_DINTEN.CCI1IEN =1,

13.3.6 PWM I AR,

PWM i A 2RI 38 g A\l SRR — 2 X0, A4

PIAS ICx 5 S WU IR 4> TIx HA
PIAS TICx A 5 FERRMEAN S BRI AT 2K
A TIXFP {552 1Nl AmA
MR 2] 25 e O B A AR 2

B, FHEHMEERETPUARAE T £ PWM 55 A 5250 GXERT CKOINT FI4IR A

AR A o
B fiiE TIMx CCMODI.CCISEL %5F ‘01’ LLik#E TII /A TIMx CCDAT1 [ &N
B JiiE TIMx_CCEN.CCIP 55T ‘0 EFFIEPGEM 85N L(TIFPL) WA RN, £ EFAUA R
B it ® TIMx CCMODI.CC2SEL %F “10° ##¢ TI1 {E8 TIMx CCDAT2 [ %A
B JiiE TIMx_CCEN.CC2P 557 1 i #RIEE N # 4 2(TIFP2) A Rtk tt, T REIEA R
M ii® TIMx SMCTRL.TSEL=101 #%4% Filtered timer input 1 (TIIFP1) 1A &fl & f A\
B i ® TIMx SMCTRL.SMSEL=0100 it & M= 28 9 52 A1
B i ® TIMx CCEN.CCIEN=1 I TIMx CCEN.CC2EN=1 PLJ3 ik
B 13-16 PWM AR
T
TIMX_CNT 0004 Y 0000 X 0001 X 0002 Y 0003 X 0004 Y\ 0000 X
TIMx_CCDAT1 0004
TIMx_CCDAT? 0002
Y N \Y
IC1 capture IC2 capture IC1 capture
IC2 capture Pulse width Period
Reset counter measurement measurement
264 | 456 H RHEARBAERAR NSING TECHNOLOGIES INC.
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T RA A8 e 834N 1 (TIIFP1) FIJEN 832 88 N 2 (TI2FP2) &R B M0 28, it PWM
A HAE S TIMx CHI/TIMx CH2 {55 —i&f# .

13.3.7 SEH 4 AR SR

E4 0 (TIMx_CCMODxX.CCxXSEL=00) ~, 34 nr DL E k4t LS 5w i v A Ao R 1.

M P ALLiEE TIMx_CCMODx.OCxMD=101 5l LS 5 NG & . OCXREF 4t i i) gy H P,
OCx 13315 CCxP WMMEMAMHRIME. S—7J51H, AT E TIMx_CCMODx.OCxMD=100 & il4ith Lt
BHUE 5 NIRRT, B OCXREF # 3l A BT

FEMREECUR, TIMx_CCDATx 521 &F A7 e AN THEras (M 5 280 HL L

i LR 27 A% TIMx_CCDATx Alit##% TIMx CNT 28I ELER OCXREF WA M. I HAR AT LA
wEmE. Bk, JBATTLURIEH R DMA K.

13.3.8 fi i LR S

R AT BAASE S S OR P i B, mlidios — B el 2l
AR/ LA A7 A AT AR I AEAR RIS i o P e SR R

B TIMx_CCMODx.OCxMD it tb#e# s, TIMx CCEN.CCxP M titltt. 4EbiUCECR, ik
#H TIMx_CCMODx.OCxMD=000, Jll i & ks Or £5 2 i -F; R E TIMx_CCMODx.0CxMD=001,
M5 B A A R RS TIMx CCMODx.OCxMD=010, % H & I N B RTERG Rk
B TIMx_CCMODx.OCxMD=011, % 5] JE0K % B B .

B % & TIMx_STS.CCxITF
B RS RE T TIMx DINTEN.CCXIEN, K77 AR AH N ) i

B WA % E TIMx DINTEN.CCXxDEN Jf#%# TIMx CTRL2.CCDSEL i&# DMA iR, 4 Ki%
DMA iR

M PR LA E TIMx_CCMODX.OCXPEN K% 2 548 FH 3R/ LR AU Zi /7 8% (TIMx_CCDATx) Kik+¥
HEINA RS T e

I 18] 73 e R v B AR I — AT BRI

FESRIG AT, it A 2t m A 4 o ik

PAR kit HU R U i B P 3R

=P DRI VAT Yk S Ve R

B K, HTFEGERE TIMx AR Al TIMx CCDATx

B R RREP AT, % E TIMx_DINTEN.CCXIEN

B AR5iEE R E TIMx CCEN.CCxP. TIMx CCMODx.OCxMD. TIMx CCEN.CCxEN %3t $%4 Hi A =
B 55, WE TIMx CTRLI.CNTEN J& H %3

T ARSI EIE B TIMx CCDATx SKE e, REA G AN A4 . 50, TIMx CCDATx
ST AT AR N — I A T
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il :
&l 13-17 #r i RBER, FF/E oCl
TIM_CNT V S \
_ 0069  006A >< o8 8800 /< 8801 ><
TIM_CCDAT1
= 006A /X 8801
Write 8801h in CCDAT1
register
OC1REF=0C1
Match detected on CCDAT1
Interrupt generated if enabled
13.3.9 PWM R

ML PWM B4 —ANES, H G52l TIMx CCDATx 27 A7 28 I vk, HAR
TIMx_AR 2728 MMERE . FFHE T TIMx CTRL1.CAMSEL (&, TIM #] PAZEL ¥ 5p R ml v g
AT E PWM F5 .

Al LUl % & TIMx_CCMODx. OCxMD=110 5% TIMx CCMODx.OCxMD=111 K i%HE PWM #
A 1 80 PWM K 2. EEREHUINE A AF4S, A DA EMMNE TIMx_CCMODx.OCXPEN. #AJ51%
E TIMx CTRLI.ARPEN H zh&E R &M 745

Fareldid % TIMx CCEN.CCxP KX E OCx KM

% TIM 4F PWM #EUE, TIMx CNT Al TIMx CCDATx [{ME AR H HLE

WA LSRR, TN a4 SR B THAE.  Fit, M LaiEtEEs T i Eee mm
% E TIMx EVTGEN.UDGN K& {7 i 27758 .

13.3.9.1 PWM 1 RXFFFHER,

W % E TIMx_CTRL1.CAMSEL 2T 01. 10 5% 11, PWM " usxd SR SO gios . ELishn S mK
BT TIMx_CTRLI.CAMSEL fff. W& WEIRERIEOA 3 M, CSTHEE A B, 40504
ANV, B TEES B ORI ) N . P AR R B R TIMx_ CTRL1.DIR, ‘& /2 Hif#
PETEH .

et PWM B RBIIN R, BEKEN: TIMx AR=8, PWM R 1, it¥ 2% m F it Ho
TIMx_CTRL1.CAMSEL=01 I # & it

266/ 456
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Counter register
0080060000000 8HD0AI
(01
OCXREF
CCDATx=0
AMSEL=01
CCXITF AMSEL=10 /4
/4:A|v|s EL=11 /4
OCXREF
CCDATx=4 CAMSEL=01 A
CCXITE CAMSEL=10
CAMSEL=11 / /4
OCXREF
CCDATx=7
CCxITF CAMSEL=10o0r11
[ 1’
OCXREF
CCDATx=8 CAMSEL=01 /4
CCXITF CAMSEL=10
CAMSEL=11 /4
OCXREF
CCDATx>8
CAMSEL=01 /4
CCXITF CAMSEL=10 /4
CAMSEL=11 /4

A5 ey g AR IR P Ry R R S R

B iR R EA RSO T TIMx CTRLIDIR [HfE. JEEAEFN ¥ DIR 1 CAMSEL fif

B PER R T ARSI, SIS REREARINE R il
& RS NIHENMEN 0 B2 TIMx_AR B{H, W7 RS, EARS A4 S0t
& RGN HEENER T B EEE, W7 A

B T EAeRN, #HATERSN S 2 AT E TIMx EVTGEN.UDGN  LLdid 8R4 s B, 7F HAE
THAREAT I A ZEE N R

13.3.9.2 PWM JO¥ENFrHE R

SUAR(ED A Pasy v S o [ M o 1 A

o |a kit¥

R P AT LA E TIMx CTRL1.DIR=0 fdiit%¥asm - it%.

PWM #3( 1 FIoRfl:
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3 TIMx_CNT < TIMx_CCDATx If, OCxREF JymHif, HNYKHESF. Wik TIMx_CCDATx HHJLEL
BEKTHNEHE, W OCXREF #IRFFAN 1. MK, WHRELEHR 0, W OCxREF #{RFFA 0.

% TIMx_AR=8 i, PWM JILUIT:
F 13-19 Z1¥EX5F PWM 7 (AR=8)

(1’

CCDATx>8 OCXREF

CCxIF

CCxIF

ceDATx=4 OCXREF

CCxIF

OCXREF ‘0’
CCDATx=0

CCxIF

o [Tt

R AL E TIMx CTRLI.DIR=1 fdiit¥asm Fit%.
PWM #5201 7Rl

% TIMx_CNT>TIMx_CCDATx K, OCxREF JfLHF, SN & #. 8 TIMx_CCDATx H# LR
ERTHZEH{E, N OCxREF ¥{REFH 1.

JE: 8 n N PWM JFH] CCDATx # 7 & 77#%>=AR {H, # n+1 1>PWM J5#] CCDATx [ J & 17 a4
0. = n+1 1>PWM FTHIHT 1204579 0 IR Z], EK T #045 = CCDATx #%F a7 #stIfd = 0, OCxREF =
0, HAE,ZEHEEEFE

13.3.10 KB

TE Bk C(ONEPM) Y, #2UR B R 55, SIE T8 4EIR topiay JE 7 AEBK S nl B BIBKGF thurse. % AR
T EACE v LB PWM B Bkt S, M SET 4 UEV P EF ikt
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F 13-20 Bk R R 5]

TI2

TIMx AR &

]

TIMx_CCDAT1

Counter

EpELAY tpuLse

OC1

OCXREF —l L

DA 2 B ik A P 7= 481

M T2 F AR ETHE R, $EIR topay JEFE OC1 B8N teuise HOMKM.

1 FEEREE: m B, 5 TIMx ONT < TIMx_CCDATI < TIMx_AR;

2. TI2FP2 Wif#| TI2, TIMx CCMODI.CC2SEL=°01"; TI2FP2 fc & N _EFH#EH6M, TIMx CCEN.CC2P=
‘0%

3. TI2FP2 7 34 MR 20 5 1 2% 10 fi & %% (TRGID JF 8 3h it %t #%, TIMx _SMCTRL.TSEL= ‘110°,
TIMx_SMCTRL.SMSEL= ‘0110> (fil & A& ),

4. TIMx CCDATI1 5 NEZEIRFITHHEUE (tperay), TIMx_AR-TIMx CCDAT1 FNBK % tpurse HITHEUE s

5. FCE TIMx CTRLI.ONEPM=1 1 f¢ # ik A 3, it & TIMx_CCMOD1.0CIMD= 1113 PWM2 #3K;

6. ZEfF TI2 AN MR F1E, OCT 4t — ke

13.3.10.1 $#BRIEGL: OCx P fge:

FERPKMBT, @i TIx AR E]— N3y, FHAoR THEES TG TR L BAE, SR % — M ik
IX LR AE R T AT USRI 5N EIR  toeLay

A L% E TIMx_CCMODx.OCXFEN=1 Jfj5 OCx Pu#ffigE, 7Efiik LT/, OCXREF 15 504 5 il
3y 5 L DU RE 7 R AR B H P AH R B P, AN PR E SRfT . OCXFEN PR fd B AN 7E 1 i 5 =
BN PWMI1 1 PWM2 R A%
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13.3.11 FEAMEEH: EiER OCXREF 55

WRA PR E TIMx_ CCMODx.OCXxCEN=1, ETRF % A& E-Frl H T I3 OCXxREF 155 MK H-F,
OCxREF {5 5B ARFHEHE, BRI N —K UEV k4. HAEHHIERM PWM BnT DUEHZThEE. 16
SR T ABEAE

flan: ST EEHIER, FPRLLE ETR (55 ERR A i HiG, ETR MERIEQ .

B % E TIMx SMCTRL.EXTPS=00 Z% 4l A& 74 as o

B XE TIMx SMCTRL.EXCEN=0 Z&H 4t Eiia 2.

B X E TIMx_SMCTRL.EXTP f1 TIMx_SMCTRL.EXTF, R4k 7 BLhC B A A AR A oM id & 8% 2% .

#l: 24 ETRF $iANZ =, OCxREF {5 5% T AFEMK OCXxCEN {HATN. EiXFEN T, EFSEEN
PWM ##2,

13-21 i5% TIMx ) OCxREF

ETRF | |

e —
Counter(CNT) / \/ V b
OCXREF
(OCXCEN=' 0 )

OCXREF

(OCXCEN=' 1) J

ETRF becomes ETRF still
high high

13.3.12 MZEThEE

i PRI ZEThRERT, BB AR R A ) A 2 A OO H 3 BB 15 5 97K OCx #irti B8 Olx #1°F . TIM3 FIZETh g
06 OC3 1 OC4 HRL, X OC1 Al OC2 A

MBAZAMEE S, BAAMEE TR OR B, X B L5550 5L R 4 KK IF

B RIERALIE (4410 51D

m PVD FHff.

W 9% Hardfault 4.

B ERNEHES.
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B BEEE TIMx EVTGEN.BGN.
B 13-22 RN

sys_brk_in brk flag

LOCKUPEN

brk flag

. Software break
timx_brk_in iom_comp_brk_in request

(COMP)

COMP1BRKEN

IOMxBRKE! . BRKP

10Mx Application
BRKP break request

TIMx_BKINx

Euﬁuma%m&’ . MOEN fr# A H/ AT LA#E TIMx_BKDT.BKEN K5 HA 4 DfE .
Wi E TIMx_BKDT.BKP A LU HR NG SRR . P A AR Z 2 TIMx_BKDT.BKEN #l

TIMx_BKDT.BKP. A/ % & TIMx BKDT.BKEN Al TIMx BKDT.BKP 5, “£XmH 1 1 APB W #)E

WIZEIR . Rk, AP T ESAF 1A APB W8I E M RE iR 5 N7 I1E .

MOEN [ F R aT LU B 1), Bt DAE SERRAE S AR RN 2 HE E T — /NP HE . 1% S5

S AFESE S 2 FMIEER . 4% E TIMx_ BKDT.MOEN A HL T, 7 7 BAE S BOZAE 2 B di N

—ANEIR . BRIABAN T mES, RS FEE S,

R RA G AT AU -

B TIMx_BKDT.MOEN #7075, frt LEP AN RIRE (Ox). B MCU #R% 45, Xt

m - H TIMx BKDT.MOEN=0, #& 4t iE iR A TIMx_CTRL2.0Ix e 1 i F 95 2] «

m  #1f TIMx DINTEN.BIEN=1, 34 TIMx STS.BITF=1 i, £&7=4 .,

B A %E T TIMx BKDT.AOEN, TIMx BKDT.MOEN #47f F—/X UEV KAR AZI%E. F/ 0

PUE e R . R K% E TIMx_BKDT.AOEN, N TIMx BKDT.MOEN BRI, EHH

FREN 1. FEXFEOT, R RTBME R ERORIE 2 4o FH P AT LUK AR5 N EE R B A IR .
VR T B B A 2 e LA

BRI AA R, TIMx_BKDT.MOEN ANge H3h B A sk 4 [l B A7, TIMx_STS.BITF #AREEZ .
PR R R 2 NTE FELF B AT 80IRAS

RARUER 224, AZEBESBEASRPIIGE, AR Em NS, RV ERS— %S4, #li 0Cx
W PEFIAE F B FPIRAS . OCXxMD BB . RIZE o AR . F P e Lldid 2 B TIMx_BKDT.LCKCFG &+
3 MR gz —. {85, TIMx BKDT.LCKCFG RAEAE MCU EfijE 5N —k.

13.3.12.1 M EIEH

2174 TIM1 BKFR #8015 -
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Bl 13-23 W3 IELE

The Clock of TIMERX from RCC

CLKPRESCALE
H H Filter O it
v Digital Filter "%
Filter | t "
el Data Latch > 64-bit FIFO -.p[Data Discard]

0123456789 - 60616263
P
SAMPWIN =9

® T AIEIL RCC ) TIM1 W #PRFFRIEAE S, £ 64 fi FIFO H RZBURME. U
TIM1_BKFR.WSIZE [5:0] 7€ W& H RN AR, RAKKNN 64.

o i EdM L RAEE O N2 EE, %M TIMI BKFR.THRESH [5:0] T HIRIME € X, & KHEN 63,
PSS TECOR T % OO/ —¥.  WERFEE ONREHE | M o MY K TBME, T
B AR ORRE S AT B AR

® RCC TIMFILTCFG.TIM3FILTCLK[4:0] Z517-#% ¥ #H N AL FIE S 28 R PR . ILJE S FIFO 7R84
KAE B AN 3R — N RAEAA

® WK YRR, SRR NG L — PR Ged

13.3.13 PR ER

MdE AR AL T (Cortex-MO WAZ451E) B, #R¥E DBG _CTRL.TIMx_STOP AtE, TIMx iH%i#%
AT DA IE 3 TAEsF k. PEL 3.3.1 Z 5.

13.3.14 AEE R3S, LVR

PR LG £ — NN E SR vl k&, HAMBE T R BME %7 7 4% (TIMx_ENCLVR. LVR[31:0]) ]
YRR BN AR E N RS G . @I AE TIMx SMCTRL. TSEL[2:0] Zif7as i B AT M, wl USRI
SNER R AE S, ZIhREEE TIMx CTRL1.TRGLDCNTEN £7 /5 .

VEE, EEAMRIEA T FEO R MEER (TSEL = °100%), iZfil k(s 5 & F T/ T BRUa 2. A
fi & PRI (TSEL 1="100"), Mk {552 LA 200, AP Wit E CCxP=1 B3 EXTP=1 &P N1
fil B AE 5 R R

JE: TIPS (TRGI) A 1158 B #1550, IR G0 (e Fn ) PG, 7% ETRF 264
ITRx 1F 9t R (TSEL HGEFALE 7 “Oxx B 1117 )

1E RS, SMEE S AEMA R, 76 ETHRES . BRI ZMEE S5 1 ETHER, 2 4 TIM_CLK B £
Ja, ERESRE RS INECA TIMx_ENCLVR. LVR[31:0].
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Bl 13-24 SMERE iR 34 LVR I, CNT #H¥05=

AR
LVR3

LVR1

LVR2

LVRL X LVR2 X LVR3

External event

13.3.15 TIMx & B 25 A0 /050 s i ¥ [/ 2

HEPUEr AR, K 12.3.16.

13.3.16 BR3P

JT TIMx €IS 2 ARAE N A B . SR OV AT 3208 I 23R Bt A A AR AL, SR 3. 15 1b By HAd AN

SENS SR AL Bl BT PH AT A ERTHECES, ATRAT 0. N EONE I SR EERE . R D REAS SCRAERR )
ENASAA . F NLAE JR P 2 I 45 i A 4 B 2 TP B IR P MOE I 4%

B 13-25 =/ e R 2R K41 F
Clock TIMx (Slave TIM)
Trigger
| Counter | selection
ITRX
Slave mode control
Master mode control TRGO _ TIMx_SMCTRL.SMSEL
TIMx_CTRL2.MMSEL o
TIMx_SMCTRL.
TSEL CK_PSC
Prescaler
TIMx (Master TIM) | Counter |
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13.3.16.1 FEREERN A — N 81 T e

EREE 1 AENER A 3 i ias. TIM1 23E, TIM3 ZM.

FH P 7 B LI B AT DR B B

B %E TIM1_CTRL2.MMSEL='010" DMEH TIM1 RSB s /E ok dai o

B iE TIM3_SMCTRL.TSEL=000", # TIMI [¥j TRGO ##3| TIM3.

B ftE TIM3 SMCTRL.SMSEL = ‘0111°, M EH 285 AL E /MR sl 1.

B EEE TIM3 CTRL1I.CNTEN =17 ,J53) TIM3.

m #E%E TIM1 _CTRLI.CNTEN =“1" 323 TIMI.

M QRS E MMSEL = ‘Ixx’ 7 OCx 1F% TIM1 HIfERHH, W OCx _fH- 55 F4Kz0
TIM3.

13.3.16.2 EER B E 57—/ Eht 28

ARG, TIM3 @i TIML % HEfERE. TIMIL 9 OCIREF #id NmdFE, TIM3 5k is
T PATHEER IR B2 T CKOINT, @k fAieskr L 3 (fFCK_CNT = fCK_INT/3).

e B AP BRI T s o

B %E TIM1_CTRL2.MMSEL='100' DMEH TIM1 ) OCIREF 1EAfilk it .
B fiiE TIMI_CCMODI #FFf7#%KALE OCIREF #ithIE .

B %E TIM3 SMCTRL.TSEL=°000" # TIMI fil &% HiERS] TIM3.

B %E TIM3 SMCTRL .SMSEL=‘0101" ¥ TIM3 %8B NI THE .

B ¥E TIM3 CTRLI.CNTEN= ‘1" k)53 TIM3.

B ¥ TIMI_CTRLI.CNTEN=‘1" LUHZ) TIMI.

J: TIM3 B #15 TIMI H R, 2208 TIM3 i #4547 5
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& 13-26 EFF 8% 3 HERT S 1 B OCIREF [

M e LTI UUUUUUUL UL
CNT X 63 X 64 X 65 X 66 X 00 X 01 X

OCIREF
TIM3
TITE
Clear TIF = 0 /

ER—AmBE,  H TIML RS S 1148 TIM3, % & TIM1 _CTRLI.CNTEN= ‘0" LM 1 TIMI.

% TIM1 {ERERF, TIM3 AT N Bt d. PN EER O B 26T CKUINT, it i3 4
PEELL 3 (fCK _CNT = fCK_INT/3),

W B AP BR AT Frs

B ¥E TIMI_CTRL2.MMSEL='001" ffi/] TIM1 BIfERE(E 5 1E Juflk bt
B XE TIM3 SMCTRL.TSEL=‘000" it & TIM3 M TIM1 FEEUih & %A
B XE TIM3 SMCTRL.SMSEL=°0101" ¥ TIM3 fit & NI 4.

B i%¥ TIM3 CTRLI.CNTEN= ‘1" K53} TIM3.

B i%¥ TIMI CTRLI.CNTEN=‘1" LLEZ) TIMI.

B i%¥ TIMI CTRLI.CNTEN= ‘0’ PL{EIE TIMI.
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B 13-27 EhT 88 3 B rEhd g 1 AR T3

TIM1
vt [JUUUULUULULUUUUUULE LU
CNTEN L
CNT 00 X 01 X 02
TIM3
TITF
/—
CIearTITF/
CNT 87 X88 X 89

13.3.16.3 EEM B H— N EM 2R

FEIXAMBIF o, FRATTRT DS SE R ARl R . TIML /232, TIM3 2.
He B A BT B R

B ¥E TIMI_CTRL2.MMSEL='010" ffi /] TIM1 (158 HAE Nl b
B iE TIM1 AR ZA17a% i & b 5 3.

B %E TIM3 SMCTRL.TSEL=“000" ¥ TIMI fil &% iZERE] TIM3.

B %E TIM3 SMCTRL.SMSEL=0110" # TIM3 & MNfil& .

B % E TIMI CTRLI.CNTEN=1 /i3 TIMl.
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Bl 13-28 A B2 1 FRSE TR B 28 3

M o UV L UL U U U
UEV —|
CNT X 8D X 8E X 8F X 00 X 01 X 02 X

TIM3

CNT 65 X GGX 67 X68

CNTEN

TITF

Clear TITF

13.3.16.4 fEFH— MNPl R FIPH)E 30 2 AN ey 38

fEARIH, TIM1 ) TI %A\ EFEfERE TIM1, {58 TIM1 IfgE TIM3. NBIRTHEES XS 5F, TIML 4
Gl E N E/MER ., 5T TI, TIM1 ZM; 5F TIM3, TIMI 2.

e E DB BT

WE TIMI.MMSEL = 001" {3 FIE 615 51 A ful R fn

% & TIM1 SMCTRL.TSEL =100’ ¥ TIM1 FcE MM IFE0k T 5N .
W'H TIM1_SMCTRL.SMSEL = 0110" ¥ TIMI Pt Mfil A&

WH TIM1_SMCTRL .MSMD = ‘1" ¥ TIM1 fic & A3/ MR,

#HE TIM3_SMCTRL.TSEL = ‘000" ¥ TIM1 fili % %3] TIM3.

W'H TIM3 SMCTRL.SMSEL = “0110" *¥§ TIM3 Fic & Jyfph & A

2 TIL BB BPRES, PN 2 I 28 FF U AR 4 P9 P R 25 18, AN TITF An &R B AL,
Ve FRENE THET/ M F CNTEN I TIM1 #9 CK_PSC 2 JEJHIHER.
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Bl 13-29 e 1 /) T Bk e I 88 1 FE 2 3

mvt sc JUTTTUUTUTUUUTUUTT UL

TI1

CNTEN

CK_PSC
ot T ool e

TITF

TIM3 CNTEN

CK_PSC
oNt 00 (01f0203 Jos {os} o5 o7} o8} o9

TITF

13.3.17 Zmh a3 OB

ML AP AN TIL A T2 AER8H, tHEEXT TIIFPL B¢ TI2FP2  EREEANLIRAR AT TH 2. oF
7 HAEA TIMx_CTRLI.DIR HZh#H]. gt H oI =

1. RS AR TID A4, TIMx_SMCTRL.SMSEL =0001";

2. AR HAE TR By it-%, TIMx SMCTRL.SMSEL=<0010’;

3. THEESIFITAE TN A1 TI2 WA T4, TIMx_SMCTRL.SMSEL = ‘0011;

Gt 2 VR 254 A0 A 7 [ e R R AR I e, THERES HAE 0 MTE B EH (TIMx_AR.AR[15:0]) Z[A)i%E
StH. G, TRESERTACE H 3 EH A4 TIMx_AR.

VERL: GG as BCHI T PG 2 A, A eI T

T I S 9mid 55 ISR I T &:

278 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.

Hihk: PRYITE R L X B AL X E IR %1095 [H [ AR K
Hiif: +86-755-86309900 £ +86-755-86169100
M4ik:  https:/iwww.nsingtech.com HR%%: 518057



ay,
%) EIREA

www.nsingtech.com

R 13-1 HEOT R EHEHRESHIRR

XS5 KT THFPIZS TIR2FP2A5 5
BROAE (TIFP1X} BITI2,
+ +
TI2FP2%FRETI1) 7 Tk F TR
i ERNIE: ERSIE" Ait# At
IAETI 4%
fic NEE R ARt H At
] IR ENTE A L5 DRI
IAETI2 T %
fic A% RitH R 8 i E %
i ERNE EERIE: 1) b5 RN
TETIANTI2 it
fic i L4 R CRRIE b

PAR SR I 1 XA A o AT i A4 20 14 4 L 45 < 181
1. ICIFP1 HR&tE| TI1 (TIMx_CCMODI.CCISEL= ‘01"), ICIFP1 ANJx#H (TIMx CCEN.CCIP=‘0");
2. ICIFP2 WRESF| TI2 (TIMx_CCMOD2.CC2SEL= ‘01"), IC2FP2 A JxAH (TIMx CCEN.CC2P=‘0");
3. HNAE TR R BRI 2% (TIMx_ SMCTRL.SMSEL = “0011°);
4. JEMITHE3% TIMx CTRLI.CNTEN=‘1’;

Bl 13-30 ZmAd 3K T KT Sas e o)

Forward Jitter Backward Jitter
TI1 | |
HEEEREEE
TI2
I
Counter

o

_l_ Up Down —|_|—|;—
N
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TECA ICIFP1 #ME AL Bt B3 47 At (CC1P="1", HAMECE[F )
F 13-31 IC1FP1 AR K 4abd 283 O R S5

forward jitter backward jitter

TI1

S I B A

TI2

[T [

Counter _|_

13.3.18 SE/REREBRED

IEA Y 12.3.21 4

13.4 TIMx FHFH#AE (x=3)

KT ME EmATHEIM4ES, 0117,
AT (16 ) 87 (32 £7) B R EIX Ee AP S A7 25 o

134.1 B fas il

132 TIM3 FH8 %
Offset Register s[s[[a[x[g[R[I[][d[d[&][a[a[s][s[al=[a]y olo|[~Jofw][<x][w]~]=]o
z
i S
Z dl 2 |B|e|E(E|E|2] & [2le| T |«|B
000h |  TIM_CTRL1 [ Reserve 7] 2 |2|g|%|¥|e|ly 2 |8l=| & |BlE
%] 3] i) Jle|lolm|Z| 2 i) 513 =4
% 13 olx|2|8|<|0O 14 <§( o
X (8]
=
. 1=}
| @ [ [ [
c | B c g c
004h TIM_CTRL2 Reserve § 2|8 8 m Reserve g 3 g Reserve
Fl&|g| & 2 &
o =
=
= ElElE]e e | u slEls|s IREE
@ Dlz|zsls|E|lE|ls|E olalola ElEIEIE
008h TIM_STS Reserve s Reserve Six|x|8|g5|F| 8|0 Reserve I|®| Q| = Reserve S181818
3 ol8|9|e @ |2 8|8|3|8 o|o|o|o
= (8]
z|lz|2|3 5|5(58|5
00Ch TIM_EVTGEN Reserve O|lo| g 8 Reserve S| QN[
alF |3 Olo|lO|o
x |2 O|O0|O|O
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15y ° =
e o I z S,
010h | TIM_SMCTRL Reserve 2 EXTF[3:0] 1o & SMSEL[3:0] 2 r
s UlE| oK & 5
% -
w
z |2 Zlzlz|z il Nl Glalald
014h TIM_DINTEN Reserve a 2| o ww|w Reserve 2121818 Reserve Z_S g g 8
Fle |2 |®|F]|> 8181818 o|lo|o|o
= 5 = 1=y
~ zZ P4 P4 — N z =z zZ —
=) & e = a 6| =
ITIM_CCMOD1_0OuUT Reserve s S| NN w s S|l = w
S [SHNSH NS 2 =1 [SHECH NS ]
Q o|Oo0 (0O 3} Q oo |O O
] (@] @] o
018h
=) =) 5 =)
= = o, =
TIM_CCMOD1_IN Reserve IC2F[3:0] 3 o ICIF[3:0] 2 o
N N = b1
e 3 e 3
=) S 1=y g
& z|lz|z = & zlzl=z o
E wl w w ‘j‘ '6‘ w w w ‘j‘
TIM_CCMOD2_OUT| Reserve QIS m Sl |&| m
= ] = 7]
= olo|Q 2 S Slo|o 2
S o|6|0o S 18] o|o|o &3
O ] o o
01Ch
z S 15 S
=, = =, =
TIM_CCMOD2_IN Reserve IC4F[3:0] 2 o IC3F[3:0] 2 r
< ~ ™ ]
e 3 e 3
a | Z g a | Z g a |2 g a | Z g
024h TIM_CCEN Reserve S8 g | 8|% g (3|8 g |35 z
8190 2 810 3 810 2 810 2
(8] (@2 (@] 62 (8] ez (8] ez
028h | TIM_CCDAT1 Reserve CCDAT1[15:0]
02Ch | TIM_CCDAT2 Reserve CCDAT2[15:0]
030h | TIM_CCDAT3 Reserve CCDAT3[15:0]
034h | TIM_CCDAT4 Reserve CCDATA4[15:0]
040h TIM_PSC Reserve PSC[15:0]
044h TIM_AR Reserve AR[15:0]
048h TIM_CNT Reserve CNT[15:0]
04Ch | TIM_REPCNT Reserve REPCNT[7:0]
=}
= ®
I0) > z a P4 zZ
050h TIM_BKDT Reserve o) 2 Y| X % I(JDJ Reserve
5] m
¥4 4 ] < | =
(@]
-
3 2 i
060h TIM_BKFR 2 THRESH[5:0] 2 WSIZE[5:0] i Reserve
& 2 fr
zZ
zlz|z Q w |z
glelgle|g|g A HE
A 2% F
07Ch TIM_AF1 Reserve Slo|la|ao|la|lao Reserve = Reserve < | o
1252 g|g |3 £z
|2(2Q|&8|5|8 g|e o|Q
- - - (8]
090h TIM_ENCLVR Reserve LVR[15:0]
2
094h |  TIM_DCTRL Reserve DBADDR[5:0] 2 DBLEN[5:0]
o
098h | TIM_DADDR BURST[31:0]
281/ 456 B REARRHERAT NSING TECHNOLOGIES INC.
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(TIMx_CTRLI1)
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Tl;glégc Reserved CISEL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved CLRSEL | Reserved | PBKPEN | LBKPEN | ARPEN | ONEPM Reserved UPDIS UPRS CAMSEL[1:0] DIR CNTEN
Bk 2R iR
31 TRGLDCNTEN TRGIA R i e 488 O LVRAB A fE
LRI F TRGIFHE: (HU# T TIMx_ SMCTRL.TSEL[2:0]%7728%) I, HEeE3al
TIMx_ENCLVR .LVRH .
0: TRGIAH RCFMFARE Ml T B B BN LVRAA
1: TRGIAH M H M aefil R TH SR HALVRIE
30:17 Reserved fREE, WARFFRAME
16 CISEL JBIE 1% (Channel 1 selection)
0: LEFSMEECHI CREIOM) {55
1: EFEHNIFCHI CRECOMP) 55
15:14 Reserved e, WIMRFEEAN(E
13 CLRSEL OCxRefii ¢ (OCxRef selection)
0: EFEAHNFOcxelr (ETR) 85
1: EHEAHOCKcr CRECOMP) 155
12 Reserved e, WIMRFEEAN(E
11 PBKPEN PVD{EABRKJ/EH (PVD as brk Enable)
0: 2%
1: 1fige
10 LBKPEN BAEE ABRKA# it (LockUp as brk Enable) (Core Hardfault)
0: %%
1: flife
9 ARPEN Hah B S R WAL (Auto-reload preload enable)
0: TIMx_AR FAE#NR T H A A
1: TIMx_AR FIEM R A FAERE
8 ONEPM kAL (One pulse mode)
0: AEF KR, R A BB A I AN R TS T4
1 EREEBRMRE, T IRER R AN T E T b3
7:6 Reserved e, WIRFEEENE

2821456
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R BFR E1:57)

31 TRGLDCNTEN TRGIA A il = v 28 BE BONLVRE S e

LM B TRGIZEM: (AU T TIMx_SMCTRL.TSEL[2:01 2 /78%) I, HEaekah
TIMx_ENCLVR .LVR{# .

0: TRGIA FCF A REfil TH B2 2 BN LVRIE

1: TRGIA MFHFRefil R THE s 2 8OV LVRIE

5 UPDIS HHEEH (Update disable)

AL TR AR R A S E B A (UEV) F4F.

0: M. ARl N &Mz —, KL UEV:

— TFEES B R

— TIMx_EVTGEN.UDGN 7 # % &

— AR ) 5% £ B A

5 A AR P TN B AR AT T .

1: UEV 2H. BAEREHRFLG, 2 THF4 (AR, PSC #1 CCDATx) REFEATH
fH. Wi TIMx_EVTGEN.UDGN A 8 {7 sl s s i) 38 & AR AR AL, T S B W46
AT B AT 47 5 -

4 UPRS HEHERIE (Update request source)

AL TIE I AR UEV FE.

0: WIRFH Mk DMA iERMAE, AR A s DMA 1
R:

— THEES R T

— TIMx_EVTGEN.UDGN 7 #i% &

— AR ) 5% £ B A ik

1. WREFHFWEL DMA ERERE, RAETHE LR/ TR EEHHEE DMA
R,

3:2 CAMSEL[1:0] PR ST A (Center-aligned mode selection)

00: AR . TIMx CTRL1.DIR #§5E A - iH5sm T itk

01: et FAal.  THEERAE T R SRR R o4 1) R TS0 fa s LR b 25
wEA 1.

10: ot F Ao, THEERAE T o SRRV, ) b PR P R AL
wWHE N,

11 o i3, THEERAE th gt oA R, ) Bk B k- 2t 4 e
TR EALBEEN 1,

B SRR I (TIMx_CTRLI.CNTEN = 1) , PR EFEMGEN 51T
Bl rfr e xf 5

1 DIR J1i (Direction)

0: TTEA I LG

1 TR )

TE: 250 B B IS BB GG AT 20 9 R

283 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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R BFR E1:57)
31 TRGLDCNTEN TRGIA A il = v 28 BE BONLVRE S e
LM B TRGIZEM: (AU T TIMx_SMCTRL.TSEL[2:01 2 /78%) I, HEaekah
TIMx_ENCLVR .LVR{# .
0: TRGIA ZCF ARl R T s B HONLVRIA
1: TRGIA MFHFRefil R THE s 2 8OV LVRIE
0 CNTEN ffigEiH##s  (Counter enable)

0: AEIEiT%as;

1: fHEETTELEs.

Y EHAFRE TCNTENLL 7, SFalit et [T R RIGiis 0T 5T 1F. MAHE
AL )1 B % ECNTEN

M MR E TCNTEN {7 )5, i % 2 b B NTIMx_CLK , CNTEN A" jg M
TIMx_PCLK /76 ZTIMx_CLK 43¢,

13.4.3 H| A2 2 (TIMx_CTRL2)

e Hdl: 0x04
Al 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved TIISEL | Reserved | CCDSEL | Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MMSEL[3:0] Reserved Ol4 | Reserved | OI3 Reserved
Brigk B 3%
31:20 Reserved e, LAURREEAME
19 TIISEL TIESE  (TIN selection)
0: TIMx CHI15|HLERITIHIN;
1: TIMx_CHI. TIMx_CH2HITIMx_CH375| £ 5 8Us R TN -
18 Reserved RE, LAURFEEAME
17 CCDSEL TR/ LB (IDMA%E$E  (Capture/compare DMA selection)
0: MRAECCKFFRS, 1% HCCxIIDMATE K
1: MRAFEHHEAR, % HCCxIDMAE K.
16 Reserved TRE, DAURFFE LA
15:12 MMSEL[3:0] ER R wrEE
X 4 FLHTEPRAE ERH N RE BN ER B FELEE (TRGO) o ARSI :
x000: EAI - ¥4 TIMx_EVTGEN.UDGN EAr sk MBI hil 8= S AL, %I
TRGO fikit. fEJE—FENL T, TRGO IG5 5brR AR LA T aEiR

EREARBBERAT NSING TECHNOLOGIES INC.
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(Ve HZR

R

x001: f#ifE - TIMx_CTRLI.CNTEN fH{EftRHH (TRGO). AN FHEFN B2 4
5 I 48 B 7 — BN IR] 9 T JE A SE I 25

*4 TIMx_CTRL1.CNTEN A7 B s 14852 T iR Ay & P, TR e s 5
BEAL.

R REAS S B R AT, TRGO A —ANER, BRaEk#k 7 /MR (&
W, TIMx_SMCTRL.MSMD {7HIi8)

x010: SFT - EFFHHHOAEAMA ML (TRGO). Billn, 35 i Bl m] A4 A E
BTG AES -

x011: HWEfkoh - 24 TIMx_STS.CCIITF #HkER (AMEC&gm i F) , RIEHIRE
FEBL AT, fil R R i — AN IERkI (TRGO).

x100: LB - OCIREF {55 HfEflURHiH (TRGO).

L - OC2REF {55 HfEf K ¥t (TRGO) .

L - OC3REF {55 HfEf K%t (TRGO).

x111: [ - OC4REF {55 MMl (TRGO).

x101:
x110:

Reserved

RE, AR EALE

6 Ol4

il S RPN A4 (OC4f D
0: 4MOEN=0RT, WIHSZHL TOC4, MOC4=0;
1: HMOEN=0R}, WIRSLH TOC4, NOC4=1.
E: D% E TLCKCFG (TIMx_BKDT & 77#) Wl 223 )5, Z A FERIEN

(Output Idle state 4)

5 Reserved

TREE, IR FFEALE

4 0o13

B S RPIRAS3 (OC3#irH )
0: MOEN=0I, WIAsZH TOC3, MOC3=0;
1: *MOEN=0/, 1RsEH TOC3, MOC3=1,
e BZEE TLCKCFG (TIMx_BKDT#f7as) Rl 283 )5, ZTREWIEX.

(Output Idle state 3)

3:0 Reserved

TREd, IR FFRALE

1344 REFHER (TIMx_STS)

P Hbdk: 0x08
HAifE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved IOMBITF Reserved CON{:PBIT PBKPITF | LBKPITF | Reserved BITF TITF Reserved | UDITF
rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved CC40CF | CC30CF | CC20CF | CC10CF Reserved CC4ITF | CC3ITF | CC2ITF | CCIITF
rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0
285 / 456 H RBAR R 45 PR NSING TECHNOLOGIES INC.
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R 2 iR

31:28 Reserved RER, WO AE

27 IOMBITF IOM FIZEAHibric  (IOM Break interrupt flag)
—H IOM FMZEMANGR REESHEA B 1. A ERNTCR, WA )t 4
B0,

0: TRIZEHMF=4;
1: IOM FZEHn N A EA R .

26:24 Reserved REE, IR FFEAE

23 COMPBITF COMP FIZEHWitRit  (Break interrupt flag)
—H COMP FIZEHMNARL, WEAXHZAE 1. WRMERATTR, WZA AT B AE
H0.

0: TRZEFHM=4;
1: COMP R Z-# N\ Al 24 2.

22 PBKPITF PVD FZEdiibrid  (PVD Break interrupt flag)
— HPVDAEMNA R, mEEHSHEAE 1. RN EMANTR, W% o] mieE
B0

0: TGS
1: PVD RIZ4 A A Il 2 A R

21 LBKPITF Lockup #IZEHWitRid  (Lockup Break interrupt flag)
—H. Lockup MZEHMAAR, HAERHZAE D WERAERATRL, WHZALAT B AE
507

0: TCAIZEFA 4

1: Lockup FIZEHN A IS 2 fF

20 Reserved REE, WIRFFEAME

19 BITF FZEFWiFRC  (Break interrupt flag)

—HREMANGR, BEEHEGE . WRAERANTCRL, WA RS0,
0: TCAIGEFA 4

L RN A BA R

18 TITF fid R AR WiFRiC  (Trigger interrupt flag)

MR AR CHPIFEIEHI AT B R S e U, AETRGIE A S ol
BIERCLHS, BT R —AHD R EAE . B R0,

0: Tofl A &R Erh A

1 i R Hh W55 i R

17 Reserved fREE, LIARFFEAME

16 UDITF B AR E (Update interrupt flag)

MIE LR SR N R AETERH AR, %A AR E

- 24 TIMx_CTRLI.UPDIS=0 i, JHESIHHRE LR TE CHOESHTHBRET 0
I A B HAFUEVD

- 24 TIMx_CTRL1.UPRS=0 I}, TIMx CTRLI.UPDIS =0, Filil#{FikE
TIMx_EVTGEN.UDGN A7 LA EHi#4A1E CNT.,

— ¥ TIMx_CTRL1.UPRS=0 i, TIMx CTRLI.UPDIS =0, JfHit%¥#% CNT Hifitk

286 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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R B iR
HYEHOIEL. (B0 TIMx_SMCTRL ZFAEa8)
ZALHBAEE .

0: RELETHH
1: RAE R

15:12 Reserved TRE, DAURFFEAE

11 CC40CF figf/ L4 E ZHiIRAR1E  (Capture/Compare 4 overcapture flag)
% W.CCIOCFHiik .

10 CC30CF 3R/ L B3 BB M 3hric  (Capture/Compare 3 overcapture flag)
2 J.CC1OCFHiik .

9 CC20CF g/ B2 EEHiIkARIE  (Capture/Compare 2 overcapture flag)
% WLCC1OCFH#ik .

8 CC10CF IR/ EEfSRbric  (Capture/Compare 1 overcapture flag)

AN 24 AR 0L 1) SO T A T AR NI SR, AR iC T AR E . S0 SRR AL

0: JCEEHMIHR™ 4,

1: BB TIMX CCDATI F 77481, CCUTFRPIRE DL N1,

7:4 Reserved RE, WIRFFEAME

3 CC4ITF figk/ b4 Wi bRid  (Capture/Compare 4 interrupt flag)

Z#CCITFHER

2 CC3ITF 3R/ LB 3 bRiC  (Capture/Compare 3 interrupt flag)

Z#CCITFHER

1 CC2ITF g/t 2 WikRid  (Capture/Compare 2 interrupt flag)

% CCUTFHiR .

0 CC1ITF R/ LB 1 R rbRiC (Capture/Compare 1 interrupt flag)

IR BIE CCIR B N AR R

b et SFREAh, TR E S LU BHE AR RIS, ZA I (S0
TIMx_CTRLI.CAMSEL fififiid) o ixfrHEIHER.

0: REHAVLEL.

1: TIMx _CNT W5 TIMx CCDATI1 HIMEAHH .

% TIMx_CCDATI HMERT TIMx_AR WMER, Wi H8eEsdE st (Em o b/
MR fE RN, U TIMx_STS.CCUTF Ak A8 A o
N FBE CCIRE BN

MR R AN, ZA B E . AR EGEE TIMx_CCDATI E%.
0: KRNI

1 RAERMAF. FEEMECH TIMx CCDATI Hifizk. £ IC1 _ERNE] S ik
W AR TR] 12

13.4.5 B4 FHFHE (TIMx_EVTGEN)

T F% Hidik:0x0C
5 748 :0x0000 0000
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30 29

28

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

Reserved

15

14 13

11 10 9 8 7 6 5

Reserved

TGN Reserved | UDGN Reserved

CC4GN | CC3GN | CC2GN | CCIGN

Bk

YN

iR

31:11

Reserved

RE, AR EALE

10

TGN

A R S A

(Trigger generation)

YA EAR, AR DA Ml F . T TIMx_STS.TITF = 1, 415 AH R

fl B AIDMARE A RE, w277 A2 4 2 (4 Hh T AIDMA
0: TEfE
1 PoAEfih s g

AL EEE .

Reserved

RE, AR EALE

UDGN

FEAEHTEHMY (Update generation)

TIMX_ARZF A7 #3118
0: LAk
1: AERREFEMG

A AR A BhE

AL E L,
LB ER, 2O PR RE TR Tk TS S BRI, T
SHEEE, THEERAE b o SR e A BTN 280EF, EAER TR

HIE1E H 307707

Reserved

TREE, IR E AL E

CC4GN

PEAE IR/ EL B A A
2% CCIGNHIR .

(Capture/Compare 4 generation )

CC3GN

FEAE R L B3 A
Z#CCIGNHHIR

(Capture/Compare 3 generation)

CC2GN

FEAE IR/ EL B A
2% CCIGNHIR .

(Capture/Compare 2 generation )

CCIGN

AR LR A
AR ER, %A B A R LR A
CCIXROEE A AR

(Capture/Compare 1 generation)

TIMx_STS.CCUTF #rR g, WERMNI A DMA BifERe, mte ™ BRI

AT DMA.
CCLX} RLIEIE N N

TIMx_CCDATI1 B3k L4 ai it ¥ (l, F¥ TIMx STS.CCIITF ArERir, WM
TR DMA #flige, W< =EMMR B DMA. 1% TIMx_STS.CCUTF &4

HifE, WHiE TIMx STS.CC1OCF.
0: LAk
1: ARk CCl Hfigk/ i S 1E

AL BE P A BEE

2881456
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13.4.6 MR F=H| 728 (TIMx_SMCTRL)

e Hdk: 0x10
HAifE: 0x0000 0000

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16

Reserved MSMD
w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
EXTF[3:0] EXTP | EXCEN |  EXTPS[1:0] SMSEL[3:0] Reserved TSEL[2:0]
rw rw rw rw rw rw

Aol | 2% iR

31:17 | Reserved RE, DARFEE

16 MSMD FE/MHE (Master/slave mode)

0: TAEH;

1: filRHAN (TRGD ERIFHMAPERT, DATELTTENSE GEETRGO) 5T MM E R 2 [
e . XX ERAE LA & I 38 725 B — A — /MBS 2 AR H A R

15:12 | EXTF[3:0] ARl A #EBE  (External trigger filter)

X7 5E X T ETRPEUFE IE VR 23K JE(RCC_TIMFILTCFG. TIM3FILTCLK[4:0] 2717 % 1k & A6 N
TEVE AR IRRFESNAR) . B PER A t— DA R AR, EIC R BINADF 5 27 A — AN H 1
B :

0000: FEJEPAE, LATIMPY I8 T AR Bl R AE

0001: N=1

0010: N=2

0011: N=3

0100: N=4

0101: N=5

0110: N=6

0111: N=7

Ixxx: N=8

11 EXTP ANl & ARt (External trigger polarity)

A FHETRIG 2 ETR [ SAR AR Hafih % #5:4E

0: ETRm H-FEL R FEA AL

1. ETRAGHLFEL N VR AL

10 EXCEN S B, (External clock enable) %478 AN 82 . BAJE, THESHETRFE
5 ERMERA BOLIIRE .

0: 5 1EAMEI P =2,

1: fFREAMEI PP 2.

1 AT ERES I PG 1 RIS AR G 2 1S, SfESIT ER B A Yy ETRF .

289 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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JE2: BUTF ML ZC ] L5 58 50T £ AR C2 [ AT (/7] . ARG, TR A =0 A2,

TRGI /4 #F) ETRF (TIMx_SMCTRL.TSEL #'111').

M 3: W2 TIMx_SMCTRL.EXCEN (/-5 FES) il #0#C 1 HF4#F TRGI ##%%] ETRF
(TIMx_SMCTRL.SMSEL = 0111 A TIMx SMCTRL.TSEL = 111) HIZCE /7

9:8 EXTPS[1:0] | #Mhfid & Fi5r41  (External trigger prescaler)

SRS S ETRP MRV FEmEZ N TIMXCLK %MK 1/4. 4 A E RSN Ahr, AT
LA F Tl 53 AR 3 K IR ETRP (R4

00: RHATA;

01: ETRPHIFERELL2;

10: ETRPHIFERLI4;

11: ETRPHIFEELIS,

7:4 SMSEL[3:0] | MiEz0i%E$E  (Slave mode selection)

VIR T ANBES, AR(ES (TRGD MA 0 51 AN APER SC O ATEHI 7517
RN AT AR U D

0000: J<HIMAEZ — WIHCNTEN=1, 5 5as B4 H A ehosh .

0001: ZidaSii=X1 — IRIETR2FP2[ B, THEER/ETIIFP1I I 18] B/ R 4.

0010: #8152 — MIETIIFPIR S, THEERAETRFP2IM WS A b/ Tt 011: Zmfid#iEE=A
3- WIEH—AME SR, THESETIFPIAITI2FP2 KA H 7] _F/ R i+4.

0100: EAEA - Rk E MM (TRGL) W EFE, THEES BRI I T ar £ 48
0101: [##HE — Lfb&MA (TRGD by, TR 8T e . — BARR AR, W
stz EAEAD o SRR SRS R ER 2.

0110: fil A — THEEAEMR M A TRGIN LIRS (BASEAD , N THEER A )R 521
.

0111: AMHETEHMEL — EFHIAAHA (TRGD I VRIS THEEE .

1000~1101: fRF.

1110: AEEMHRBEN - THEEEMERATRGIN EFE B3 (A8 , RSN E
B AR o

1111: fRE.

M WIRTIIE ED kLA (TSEL=100) Ff, AEE/HTHEHEC. Z&5%, TIF ED
BERTILF 1L AT 3 — TR, BRI TG ZEfr B R T A M P

3 Reserved REE, DR FEEAE

2:0 TSEL[2:0] | fif/xi%#% (Trigger selection)

XINEPEH T AR TR M Al BN

000: PIEBfAO0 (ITRO) 100: TIIRIAHSHIEE (TIIF_ED)

001: PYEBfZ1 (ITR1)  101: JEPEJEHIEH 2351 (TIIFPD)

010: A¥EMALL2 (ITR2) 110: JENJEHER #HA2 (TI2FP2)

011: PIEBflA3 (ITR3) 111: 4hffil&H AN (ETRF)

BELAH RITRIA T, SW#K13-3.

T XL K GEEARHE] (HISMSEL=0000) Hf #2073, LIMER 71200 =4 64 iR T2 72 o
IE: TP EEFE (TRGLD A 11 # s R E LI FENT IR [ (/T fin i LB, AT FE
ETRF 25 ZITRx 1E 3 K i »
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% 13-3 TIMx AR ES:
Slave timer ITRO (TSEL =000) | ITR1 (TSEL =001) | ITR2 (TSEL =010) | ITR3 (TSEL =011)
TIM1 TIM3 NA NA NA
TIM3 TIM1 NA NA NA
TIM4 NA NA NA NA
13.4.7 DMA/H Wi e & /725 (TIMx_DINTEN)
Al 0x14
SAME: 0x0000 0000
31 30 29 28 27 26 25 2 23 2 21 20 19 18 17 16
Reserved TDEN |Reserved | UDEN | BIEN | TIEN | UIEN
w rw rw rw rw
15 14 13 12 1 10 9 8 7 6 5 4 3 2 I 0
Reserved CCADEN | CC3DEN | CC2DEN | CCIDEN Reserved CCAIEN | CC3IEN | CC2IEN | CCIIEN
rw 1w 1w rw rw rw rw rw
ALk 2R R
31:22 Reserved e, DARFFEAE
21 TDEN SVl X DMATE SR (Trigger DMA request enable)
0: ZX1Lfil i DMATE K ;
1: FCVFfill K DMATE K -
20 Reserved e, DARFFEAE
19 UDEN RVFEHIDMAIERK  (Update DMA request enable)
0: ZEIEHHIDMAILT K 5
1: RFEHKIDMAERK.
18 BIEN VAW (Break interrupt enable)
0: ZEIEAIZE i,
1: RVFRIZET .
17 TIEN fi 2 T igE  (Trigger interrupt enable)
0: 2= b AR i
1. AEBEARA T .
16 UIEN AVFFEH W (Update interrupt enable)
0: ZEIEFEHT T,
1: FOVFEE .
15:12 Reserved e, DARFFEAE
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(e

ey

it}

11

CC4DEN

SV 3R/ L 4IDMAIE R (Capture/Compare 4 DMA request enable)

0: ZEIE4R/ LA IDMATE K 5
1: FOVFH 3/ LB 4IDMATE 3R .

10

CC3DEN

VP IR/ L3 IDMAIE K (Capture/Compare 3 DMA request enable)

0: 2 LR/ RSB HIDMATG R
1: RV LB FIDMATE K

CC2DEN

SV 3R/ EL B2 IDMAIE R (Capture/Compare 2 DMA request enable)

0: ZEIEHR/ B2 FIDMATE K ;
1: FOVFH 3/ L B2 IDMATE 3R .

CCI1DEN

RVF IR/ LA 1 FIDMAIE K (Capture/Compare 1 DMA request enable)

0: ZE LR/ LR 1IFIDMATE R ;
1: P/ B 1IFDMAE R .

7:4

Reserved

RE, AR R AL

CC4IEN

VP IR/ L4 W (Capture/Compare 4 interrupt enable)

0: ZEIEHFR/ L4 P I
1. SRV SR/ EL A4 P T

CC3IEN

SR/ B3 H T (Capture/Compare 3 interrupt enable)

0: ZEILHS/ LRSI,
1: SV B3 i

CC2IEN

FVFIR/ L2 W (Capture/Compare 2 interrupt enable)

0: ZE1bHfR/ L2 s
(BN EINI= R PRl TP

CCIIEN

FVFIR/LLE T W (Capture/Compare 1 interrupt enable)

0: ZE LRGSR/ LR T
1: SYFH Y LR i
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13.4.8 PR/ HBHEAFHFHE 1 (TIMx_CCMOD1)

s HbE: 0x18

HAi{E: 0x0000 0000

WIETHTEAN G0 st (Lhie=), IE 17 17 AR ) CCxSEL 75 o %3 fFgs e fr
AR R e S AN A AR AN [ OCx IR T 7E Hi A R I Zhag, 1Cx iR T iE fE i A B R 1 2h
o PRI, (A — AN AE K H A A AT D e =& AN [E 1

S LR
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 4 3 2 1 0
0C2MD[2:0] OC2CEN | OC2FEN | OC2PEN | CC2SEL[1:0] OCIMD[2:0] OCICEN | OCIFEN | OCIPEN |  CCISEL[1:0]
rw rw rw rw rw rw rw rw rw rw
Bk 2R iR
31:16 Reserved &, LAURREEAME
15:13 OC2MDJ[2:0] b2 (Output Compare 2 mode)
12 OC2CEN S LE B 2iE0fRE  (Output Compare 2 clear enable)
11 OC2FEN i b2 POE RS (Output Compare 2 fast enable)
10 OC2PEN M BB TEE R AERE  (Output Compare 2 preload enable)
9:8 CC2SEL[1:0] 3K/ L #i2i%FE . (Capture/Compare 2 selection)
AL E SCEIE R T CRIANAED BN
00: CC2iHiEH: N & v ;

01: CCLMEHICE NN, IC2BRHFTETI2 |

10: CCIEIEMEACE AN, IC2HUHETI |,

11: CCIBIBMILE AN, IC2HETTETRC . OB A AR 7 Py 3 i & Sy A gt v
At (EHTIMx _SMCTRLZF /783 (I TSELAER)

J#: CC2SEL (X 8 /i (TIMx_CCEN # 17 #HICC2EN=0) A 42 i 5117

7:5

OCIMD[2:0]

A P LR
X T E Y 2% 155 OCIREF, 'BE¥E T OCl fl OCIN [Fi{E, 7w Fea
, T OC1 #1 OCIN MJAZHFEHR T TIMx_CCEN.CC1P #
TIMx_CCEN.CCINP 1.

000: 4. TIMx CCDAT! #Ar#Fit4ids TIMx _CNT Z[alfILLE% OCIREF 13
FBA M o

001: KpmiE 1 WEAULEH A RHET. 4 TIMx_CCDATI = TIMx_CNT K,
OCIREF &5 ¥4 sl > s T o

010: KemiE 1 WEAULEHFIER BT X TIMx_CCDATI = TIMx_CNT K,
OCIREF 15 544 i b Ak P

(Output Compare 1 mode)
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R 2 iR

011: #M%. ¥ TIMx _CCDATI = TIMx_CNT i, OCIREF 15 5K 54#0%% .

100: SR$IFERLE . OCIREF {554 5mH] K.

101: SR$IE XA, OCIREF {55 #5mE] M H .

110: PWM B3 1 - 7R BN, % TIMx_CNT < TIMx_CCDATI, Ji#iE
1 [ OCIREF 55 M, BN EEF. En FiEiET, mE TIMx_CNT >
TIMx_CCDATI1, W#iE 1 # OCIREF {55 MK, B NEHE>.

111: PWM B 2 - #EF Bk #ogilr, & TIMx_CNT < TIMx_CCDAT1, Ni#iE
1 /) OCIREF {E5 MK, BRI NEEY. 7ER T i30T, m$ TIMx CNT >
TIMx_CCDATI1, M#iE 1 ) OCIREF {55 N, BN EE.

M1 & PWM #2012 PWM 0 2 47, OCIREF H-FIXTE LR ECE LI
HRE MG LRI T) PWM 2001 A 220

4 OCICEN i LA 135058 (Output Compare 1 clear enable)

0: OCIREF AAZETRFHiIN 1520 ;

I: —HRFIETRFA &, 7EBROCIREF=0.

3 OCI1FEN HrH b1 PUEFEE  (Output Compare 1 fast enable)

AT FH F IR C CHin H o il = i N A PR i

0: H4ETHEEE SCCDATIMIME, CCLIEWHAIE, RUEfRA AT . Mk #5140
N — SIS, BOECC 14 H i /N T B Dy 5 i 40

1: S NBIfloR 348 00 SO PE G R A T — IR LB . PRk, OC1#ik B oL
LTI 5 PR R TE 0 SR R 35 18 R R C.C 1 A H TR] PR S B 48 45 6 3/ I e
.

OCXFEN R 7638 38 7 Bt B P WM 1 5P WM 2 A .

2 OCIPEN G beE 1 TUN#E#ERE (Output Compare 1 preload enable)

0: Z5H TIMx_CCDATI1 FFAZEAMTINE IR, SCREBER X TIMx_CCDATI % A7 #% 1
ITEEAE, BNBESLEIA AL

1: ffif TIMx CCDAT! ZfEasfTnEtine. AU FUmE a7 s g s 550k .
WA R ER, TIMx CCDAT1 B BINE 25 7 2 fe st

JE 1: N2 TIMx CTRLI.ONEPM =1 (7EHEBRMHEZCT) B, FFEEH PWM (0
A5 GF TR A7 77, B R TR EANE AT o

1:0 CCISEL[1:0] igf/LbEsl #%#,.  (Capture/Compare 1 selection)

X7 SGEIE P TA CRINARD N % 5%

00: CCLIE i e & Mo ;

01: CCLIEEWME NN, ICIBUFETI E;

10: CCLEERML B NN, ICIMUTETI2 E;

11: CCUREWEE AN, ICIMHAETRC . ML TAELE Py 5 ik & f A ik
B CHHTIMx_SMCTRLZ {74 FUTSELAE R .

JE: CCISEL (R AGE I (TIMx_CCEN F7E#HICCIEN=0) 7 2] 547,
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AR
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
IC2F[3:0] 1C2PSC[1:0] CC2SEL[1:0] ICIF[3:0] ICIPSCY1:0] CCISEL[1:0]
(L, ey R
31:16 Reserved RE, LAURFEEAME
15:12 IC2F[3:0] N IR2UEM 2 (Input capture 2 filter)
11:10 IC2PSCI[1:0] N/ 3R2 T/ A (Input capture 2 prescaler)
9:8 ICC2SEL[1:0] /L2 (Capture/Compare 2 selection)

X2 SCEIE TR CRINARHED KB LR

00: CC2iHiE i e & i

01: CC2IBIEWME AMAN, IC2HHTETI2 L ;

10: CC2IBIEMEACE AN, IC2BURTETI |

11: CCEIEMIE NN, IC2METETRC o BN TAEAE Py A din A\l P it
(FHTIMx_SMCTRLZ 4785 I TSELLLIER)

VE: CC2SEL (XA EFHHT (TIMx_CCEN #4724 9CC2EN=0) 721 547.

7:4 IC1F([3:0] AT IR 1R AS  (Input capture 1 filter)

1% JUAE5E X T TIHEUFIE I #%-K B (RCC_TIMFILTCFG.TIM3FILTCLK[4:0] 2517 8% 4k & HH B
HCF IR AR RPN ) . B IR B — AP AR R, S BINA FA 5 2 AR
— N H B

0000: FEJENE A, DATIMPYI TAER B0 RAE

0001: N=1

0010: N=2

0011: N=3

0100: N=4

0101: N=5

0110: N=6

0111: N=7

Ixxx: N=8

3:2 IC1PSC[1:0] B N3 T4 45188 (Input capture 1 prescaler)
X2 5E LT CCHfA (ICD) TR H .
— HTIMx_CCEN.CCIEN=0, /45 ds & 17 .
00: FTTZAnas, AN O AR — NI R — AR
01: AR AR — A3
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10: AN SFAFfh R — A 3R

11: BEANFA R — a3k

1:0 CCISEL[1:0] /L 1E$E  (Capture/Compare 1 Selection )

X258 SCEIE M7 ) CRINARTD SN i 3%«

00: CCLIETEH B AHH

01: CCUBIEHICE NN, ICIBUFFETIL |

10: CCLIBIEMEACE NN, ICIBURETI2 b,

11: CCUBEMEE NN, ICISETRC o AR AN TAELE P il 4 N ik o st
CEHTIMx_SMCTRLZ A3 M TSELAZIE SRR o

JE: CCISEL (R A8 0T (TIMx_CCEN & 72 #4H9CCIEN=0) 7 i/ 549,

13.4.9 IR/ LBAEAF A 2 (TIMx_CCMOD2)

s Hidl: ox1C
SAE: 0x0000 0000
£FE L CCMODI1 /788 4k

far HH ELEE R
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
0C4MD[2:0] OC4CEN | OC4FEN | OC4PEN | CC4SEL[1:0] OC3MD[2:0] OC3CEN | OC3FEN | OC3PEN | CC3SEL[1:0]
ALk 2R iR
31:16 Reserved TRBE, DARKEEAE
15:13 0OC4MD[2:0] H beat s (Output compare 4 mode)
12 OC4CEN K b 415 0MH B8 (Output compare 4 clear enable)
11 OC4FEN i LA A PGE RS (Output compare 4 fast enable)
10 OC4PEN i LA iEE #Adi e (Output compare 4 preload enable)
9:8 CC4SEL[1:0] 3R/ L i4ikFE:  (Capture/Compare 4 selection)
22 e SUEE T CRINAHD KA 4
00: CCAEIEH ML E A ;
01: CCHEIEHMLENHIN, ICAMINTETIA L
10: CCAMIEWMLE AN, ICAMIAETI3 |
11: CC4mIBHELE NN, [CAMTTETRC Lo AR A TAETE P 30 fish 2 i N\ A 38 H
(FHTIMx_SMCTRLAFF A TSELALIEHE) o
JE: CC4SEL (X A8 T (TIMx_CCEN #F 72 #HICC4EN=0) 42 i[ 547,
7:5 OC3MD[2:0] i b3 (Output compare 3 mode)
4 OC3CEN i LA 3iEF0ff AE  (Output compare 3 clear enable)
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R 2 iR

31:16 Reserved &, LAURREEAME

3 OC3FEN Hrh BB PRl GE  (Output compare 3 fast enable)

2 OC3PEN B L3 TiEE #Af e (Output compare 3 preload enable)
1:0 CC3SEL[1:0] figk/LbE3iE . (Capture/Compare 3 selection)

IX2PL5E SCHIE 7 7 CR AR D B NI 4%«

00: CC3IHE N & i ;

0l: CCIEMME NN, ICIWIHTETIS F;

10: CC3BIEM M E AN, ICIBLATTETI4 I

11: CCIEBMWIE NN, ICIMETTETRC L. B AN T /R 7E Py 0 i o By A e ro it
(FHTIMx_SMCTRLZF /748 I TSELALIERE)

JE: CC3SEL (X 773858 ) (TIMx_CCEN #/F#HICC3EN=0) 742 I 54,

WNARER
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IC4F[3:0] IC4PSC[1:0] CC4SEL([1:0] IC3F[3:0] IC3PSC[1:0] CC3SEL[1:0]
(VR P i Eii:pan
31:16 Reserved (REE, IR FEE AN E
15:12 IC4F[3:0] i NI 3R4TEIR %S (Input capture 4 filter)
11:10 IC4PSC[1:0] i N/ 34T A018%  (Input capture 4 prescaler)
9:8 CC4SEL[1:0] 3R/ EL#i43FE (Capture/Compare 4 selection)
X 243 58 SCBIE 77 ) (i N/ ), B N B 4% <
00: CCAIBIEHILE S
01: CC4mEHICE NN, ICAMFTETI4 I
10: CCAEIERICE NN, ICABNAETI3 |
11: CCABIEMTCE NN, ICAMETETRC . OB AN TR 7E Py A S Atk p it (e
TIMx_SMCTRL7F 17 %8 I TSELAZIE ) .
2472 CCASEL (X #3818 5 I (TIMx_CCEN # 17 #8H9CC4EN=0) 7 72 7] G 14,
7:4 IC3F[3:0] B NFHIR3IEYL S (Input capture 3 filter)
3:2 [C3PSC[1:0] BN FR3 T 40%E (Input capture 3 prescaler)
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(R 2 iR
31:16 Reserved CREE, DR EEE A
1:0 CC3SEL[1:0] R/ L 3iE ¢ (Capture/compare 3 selection)

X 237 58 SCHIE 77 ) (i N/ ), B N BT %«
00: CC3IBIEHIE Syt
01: CCImiEHICE NN, ICIBFTETI3 I

10: CC3IBIEMEACE NN, ICIWURTETI4 b

11: CCIBIEMALE NHIN, ICIMWHHETRC L. MR TAEAE P S ik & s N\ e ask o ik (]l
TIMx_SMCTRL % 4735 I TSELA I H%) o
JE: CC3SEL (X 7E#HE F 0T (TIMx_CCEN #1778 1ICC3EN=0) 7 42 F] 5119

13.4.10 #R/ B AERE A /788 (TIMx_CCEN)

e Hdl: 0x24
Al 0x0000 0000

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CCap | CC4EN Reserved CC3P | CC3EN Reserved CC2P | CC2EN Reserved CCIP | CCIEN Reserved
rw rw rw rw rw rw rw rw
ALk 2R R
31:16 Reserved TRBE, DARFFEAH
15 CC4p TR/ EL i asim Pt (Capture/Compare 4 output polarity)
%Z%TIMx_CCEN.CCIPHHiik .
14 CC4EN /LA f§E  (Capture/Compare 4 output enable)
% TIMx_CCEN.CCIEN HIHik.
13:12 Reserved TRBE, DARFFEAH
11 CC3P TR/ EL BB H HPE  (Capture/Compare 3 output polarity)
Z#TIMx_CCEN.CCIPHI#iik.
10 CC3EN IR/ BB 3K e (Capture/Compare 3 output enable)
ZF#TIMx_CCEN.CCIE [i#ik.
9:8 Reserved e, DBORFFEALE
7 cczp /LB % (Capture/Compare 2 output polarity )
Z#TIMx_CCEN.CCIPHI#iid .
6 CC2EN IR/ ELE 2 e (Capture/Compare 2 output enable)
ZF#TIMx_CCEN.CCIENJ##ik .
5:4 Reserved e, DORFFEAE
3 CCIp /LR I % (Capture/Compare 1 output polarity )
CCIX PLIEE i th AR -
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R 2 E1:57)

0: OCl =HIFHM

1: OCl fKHFH

CCIX PLETE NIRRT

BRI, A T BRI IC IR R ICT SRS B ik (5 B ek it fs 5 .

0: JEfAf: 24 IC1 A EFREES R ARIREIE.  MAEINBMAR, I1C1 2IERAHI.
1 JAf: 2 IC1 P=A RIS R ARIREE . MRS AR I, 1CT B

2 CCI1EN R/ B 1 e (Capture/Compare 1 output enable)

CCLEIEA B % «

0: KM— OCIZEIEHH, FIbOCTi¥4itH T #k#i T"MOEN. OSSI. OSSR. OIl.
OIINFCCINENAL FIME .

1. JFH— OCUE Stk ZI%E M4 th 514, Hof P48 "MOEN. OSSI. OSSR.
OIl. OIINFICCINENALHIE .

CCLEERE N

AR E TS I 5 BEHH IR ATIMx_CCDATI1 % 1748

0: fHZREELLE;

1. WIRfERE.

1:0 Reserved e, WIMRFEEANE

F 13-4 B OCx % AL

CCxEN OCx output status
0 Disable output (OCx=0)
1 OCx = OCxREF + polarity

VE: EEFIERIE OCx BRI A0 1O TSR AT OCx Bl NRE LUK GPIO Fl AFIO 7%

13.4.11 HIFR/HEFHFESR 1 (TIMx_CCDAT1)

g ibt: 0x28
SAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCDATI[15:0]
™w
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R B #id
31:16 Reserved REE, DIRFFEALE
15:0 CCDATI[15:0] R/ L EGEE1{E (Capture/Compare 1 value)

B CCl B E A

CCDAT1 S&E 5114488 TIMx CNT HEMME, & OCl it ERIBES.

WIERAKRAE TIMx_CCMODI1.OCIPEN i Hrik Nk ohae, WS N M 2 7 A5 B A 2%
TR BN, DUMEBIEAR R AR, WTUNMEE A SRR RS B A AR .

B CCl B E AR

CCDAT! B&HEE AR 1 FH AC1) A 3EsE.
LB N AR, %FfEA% CCDATI Fl CCDDATI HAEEEEL.

R E v N, #FEA CCDAT1 il CCDDATI A 5.

13.4.12 FR/HERFHFH 2 (TIMx_CCDAT2)

gk 0x2C
Al 0x0000 0000

31 30 29 28 27 26 25 24 23 E2) 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CCDAT2[15:0]
™

i, B4 iR
31:16 Reserved RE, DAMREEEAAE
15:0 CCDAT2[15:0] 3R/ Eh @B 2 (1H  (Capture/Compare 2 value)

B CC2 MR E N

CCDAT2 A& 511448 TIMx CNT HLEMIME, &£ 0C2 it ERHES.

WARAKRTE TIMx_CCMODI1.OC2PEN A HUELETRINEThAE, W5 NI 22 52 RIAE 24 2L
TR BN, DUMBERT AR AR, TN A SR BB A AR .

B CC2 B E NN

CCDAT2 & HEE—MaAIR 2 FF (1C2) HiMrIiTH4sE.
LB A AT, 257748 CCDAT2 1 CCDDAT2 HAEEEL

B OV R, A CCDAT2 Ml CCDDAT2 RS H).

13.4.13 FFR/ LB F 7% 3 (TIMx_CCDAT3)

fmFsHE: 0x30
SA{E: 0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCDAT3[15:0]
AL, B s iR
31:16 Reserved REE, IR EAE
15:0 CCDAT3[15:0] 3R/ LGB 3I{E  (Capture/Compare 3 value)

B CC3 MR E N

CCDAT3 &3 511448 TIMx CNT HLEHIME, &£ 0OC3 it ERBES.

WFRLE TIMx_CCMOD2.OC3PEN 7 ik Fn#E T, M5 N KE 2 32 RIME R 7 2
TR AW, DUMTEHEE R AN, WHUNMEEA SRS TR

B CC3 BN E NN

CCDAT3 @& Hif)a —MamAIR 3 HF (1C3) it EdsfE.

B O, F7EA% CCDAT3 Fl CCDDAT3 HAEEEL.

LB o R, F7EA% CCDAT3 Fl CCDDAT3 £ R[5,

13.4.14 FHIR/HE HFHFEE 4 (TIMx_CCDAT4)

il 0x34
Al 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CCDAT4[15:0]
™

B B iR
31:16 Reserved e, DBORFFEAE
15:0 CCDAT4[15:0] S/ L EOEE4{E  (Capture/Compare 4 value)

B CC4 JRIEEE -

CCDAT4 G& 3 51488 TIMx CNT HEHME, 7 0C4 it ERIES.

WIRRTE TIMx_CCMOD2.OC4PEN i ik BTN LhRE, WS N AIME 2 57 RIE 24 2L
TR BN, DUMBERT AR AR, TN A SRR B B A AR .

B CC4 HIEWE NN
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CCDAT4 B4 MM 4 FF (C4H) FEmriEssE.
MW AN, 2FAERE CCDAT4 1 CCDDAT4 R AETEHL,
ML E Sk AR, RS2 CCDAT4 #il CCDDAT4 25 1.

13.4.15 T4 Hig% (TIMx_PSC)

Az Hdl: 0x40
SAH: 0x0000 0000

31 30 29 28 27 26 25 2 3 20 19 18 17 16

Reserved
15 14 13 12 1 10 9 8 7 4 3 2 1 0
PSC[15:0]
™w

VAL &R Eifipa

31:16 Reserved RE, WIRFFEAME

15:0 PSC[15:0] T Aigs {E  (Prescaler value)

AT 8 fox_ont = fox psc/ (PSC [15:0] +1).
RO B ST, PSC (B ARS INERE T/ Sas IR T F A7 45 P o

13.4.16 E3 EERAFFHE (TIMx_AR)

T F% Hodik:0x44
5 f71#: 0x0000 FFFF
31 30 29 28 27 26 25 24 23 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 4 3 2 1 0
AR[15:0]
Ak b R
31:16 Reserved LRYE, IR EAE
15:0 AR[15:0] HEHEREHNME  (Auto-reload value)

ABH1E.

AR T BN KPR i H B B R B A A . TEAIS 133,170 A RARKEH

4 A ERHME AN, THEERA TR,
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13.4.17 #+¥# (TIMx_CNT)

e Hbdl: 0x48
HAifE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
™
i, B4 R
31:16 Reserved RER, IR AE
15:0 CNT[15:0] THE2EHME  (Counter value)

13.4.18 R ZEMFEX 74 (TIMx_BKDT)

e Hdk: 0x50
Al 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LCKCFG[1:0] Reserved BKEN BKP AOEN MOEN Reserved
™w ™w ™w ™w ™w

ER: WRIEPUEIXE, BRK2BID. BRKBID. BK2EN, BK2P. AOEN. BKP. BKEN. OSSI. OSSR il DTGN[7:0]
MY E Ry, AUEEE XS N TIMx_BKDT /7 s 4 e T i E .
Bk 2R i 3o

31:16 Reserved PREE, IR FFEAE

15:14 LCKCFG[1:0] HEWE  (Lock configuration) A ARH IR TR AL S fR Y.
REEAAR AR AR S RS

00:

- WHSRY.

01:

- B 1

TIMx_BKDT.DTGN. TIMx_BKDT.BKEN. TIMx_BKDT.BKP. TIMx_BKDT.AOEN.
TIMx_CTRL2.0Ix. TIMx_CTRL2.0IXN. TIMx_AF1 2 HEH4.

10:
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— BiE 2 %

FR T LOCK Level 1 #:0NEFAZR S RI4h, TIMXx_CCEN.CCxP #l
TIMX_CCEN.CCxNP (iR RumE e E N D , TIMx_BKDT.OSSR #
TIMx_BKDT.OSSI Azt ff G55 R .

11:

— BiE 3 %

Bk T LOCK Level 2 HHIFFHFH T LRI 4F, TIMXx_CCMODx.OCXMD Al
TIMx_CCMODXx.OCXPEN fii CanSAHROEER E Ak Dt HE R
HE: EWEENSE, LCKCFG i REEE—k. —HEHFAN TIMx_BKDT {74,
LCCKCFG #ZFIfRY, BB T—RELL.

13:12 Reserved fREE, WARFFRAME

11 BKEN FE1DhREMLRE  (Breakl enable)

0: ZEIERIFE LN

1: JFRAZEIHA.

R AT A 1S B R T ZE— A APBR £ IR DS A REACAE
10 BKP FIZE1VHIAMYE  (Breakl polarity)

0: RIZE I NAICH T A 2L

IR E TN R S E

R ATATRHZALIN S B AR R 5 2 — A~ APBR B 38 LA J5 A Re e /e
9 AOEN Hah#itife  (Automatic output enable)

0: HAEHAMAA LI ETIMx_ BKDT.MOEN;

1: AR ETIMx_BKDT.MOEN; B WURA FEMAREE, WET —REHFERE
i, i E 3 E TIMx BKDT.MOEN.

8 MOEN FHiH#EE  (Main output enable)

%A ] BB AE AR YR TIMx BKDT.AOEN fi®E, —HRZEMANER, ShA e
FEE, SO E i R RE S RREAE R, KB E VR IE2 R

0: OC Al OCN ¥ H 27 FH BB 1) 1\ 25 RDIRZS

1: WREE T TIMx CCEN.CCXEN BX TIMx CCEN.CCxNEN £, Niffifig OC 1 OCN
Wi, AREZVEMER, 53 0513410 P/ L AER 4 (TIMx_CCEN).

7:0 Reserved RE, LIARFEAME

13.4.19 M EIEFEHFFEE (TIMx_BKFR)

Atk 0x60
HAME: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved THRESH[5:0] Reserved WSIZE[5:0] FILTEN
™w ™w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved
304 / 456 EREEARBAHERAT NSING TECHNOLOGIES INC.
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R 2 iR

31:30 Reserved fRE, WAREEENAE

29:24 THRESH[5:0] KT PG R B {5 2 (Threshold), K 63:
AROZEAEPIBIE. ERFEE N, 588K T B TRE, W —M2
BSOS RG22 RGN 1 0 AN T
B, WS IR R A . BN B E KT BT Window 19— 2F.
7 B A YO
B/ME: W KBRS A 2 1 AT I, o S
RTEHRDI—F.
Blhn, WRBRKANN 3.2% CHUS BRI , WRERNN [3.29=4+1=5
BAME: ARUESEANGTRRE ET SRR AN, HEANTE DR
BN, WRE/MES KN 3.2% (oAt E gD, WM A TR (3.2) =3,

23 Reserved fRE, WIAREEENAE

22:17 WSIZE[5:0] PSP E M B T K/ME (Window size) , K 63:
W AKRNRGE THERG BRI R R L DR E. AE FIFO Jy 64 £, &
REGIH 63, HAekE N R/NEE N 63.

16 FILTEN JEIARAERE (Filter enable) :
0: VBB ARAERE
1 JEUEARARE

15:0 Reserved fRE, LIARFFEAME

13.4.20 EFThEE R 785 1 (TIMx_AF1)

s tidl: 0x7C

SAE: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved IOM;BRK IOM?I))BRK IOM?)BRK IONE\]IBRK IONSI\?RK ION;EZI\IIBRK
™w ™w ™w ™w ™w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
A s | o,
™w ™w ™w ™w
A, B #iR
31:22 Reserved REE, WIRFEEAME
21 IOM4BRKP TIMx_BKIN 1044 445 N 3% 3%

0: TIMx_BKIN IO4FI 40 \ B ERBEE (i RBKP=0. S 42 fSRBKP=1, 15
e

EREARBBERAT NSING TECHNOLOGIES INC.
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1: TIMx_BKIN 0473 =5 NARVERRFE (U SRBKP=0, 0] = - T-H 2 WiRBKP=1, UMK H
RO

20

IOM3BRKP

TIMx_BKIN T037] ZE4 Nl P g ¢

0: TIMx_BKIN IO3RI 4 AR PEARE S (WIRBKP=0, MK FA R WIBKP=1,%
HLSEH 20

1: TIMx_BKIN O3 =5 ANARVERRFE (U SRBKP=0, 0] = - T-H 2 Wi RBKP=1, UMK
A RO

19

IOM2BRKP

TIMx_BKIN 1027 Z=4 N P

0: TIMx_BKIN IO273I 4 NARPEARE S (WIRBKP=0, MK FA R W BKP=1,%
HLSFEH 20

1: TIMx_BKIN IO2FI 5 AR LRI CanSBKP=0, /5 A 2 WS BKP=1, K H
RO

18

IOM4BRKEN

TIMx_BKIN 1047 =4 N\ fH ¢
0: TIMx_BKIN [O43 255 N2 11
1: TIMx_BKIN 1047 -5 \ 18 fig

17

IOM3BRKEN

TIMx_BKIN 10341 445 \ 1 g
0: TIMx_BKIN IO33 %4 N 24 11
1: TIMx_BKIN 1037 44 A\ fili it

16

IOM2BRKEN

TIMx_BKIN 1027 =4 N\ f# ¢
0: TIMx_BKIN IO24 %54 N 22 1
1: TIMx_ BKIN 10274 F- 4 N\ f# 8

15:11

Reserved

TREd, IR FFRALE

10

COMP1BRKP

tim_brk comp 14 =4 AR &3

0: tim_brk_comp LRI ZEFM AR (WIRBKP=0,WKHETFHR: W EBKP=1,0mH
FH RO

1: tim brk complRAIZEM AMPEEIE: (0 SEBKP=0, M= A 2 a0 EBKP=1, % H1~F
HHO

IOMBRKP

TIMx_BKIN IO 1R = AR PEIEHE

0: TIMx_BKIN IOV =4 AR PEAER S, (A RBKP=0, WK AP 4 T RBKP=1,%
B 20

1: TIMx_BKIN IO ZER AR (i EBKP=0,0 = i FE 2 Wi BKP=1, 1%
FH RO

8:2

Reserved

RE, IR FFEALE

COMP1BRKEN

tim_brk_comp 17 4= N\ fi g
0: tim_brk compl#| 4= N2% 11
1: tim brk complA| Z 4 A\ f# g

IOMBRKEN

TIMx_BKIN IO171 246 N fli g
0: TIMx BKIN 101344 A\ 2%

1: TIMx_BKIN IO 17 Z4 N # g
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13.4.21 SMERE AT R R REFFEE (TIMx_ENCLVR)

fFeHdik: 0x90
S Aifl: 0x0000 0000

31 30 29 28 27 26 25 24 23 20 19 18 17 16
LVR[31:16]
w
15 14 13 12 11 10 9 8 7 4 3 2 1 0
LVR[15:0]
w
Bk 2R ik
31:0 LVR[31:0] HMEBEAE (TRGD il & i1-5as 2 2k .

LIS TRGIFA: (B T TIMx_ SMCTRL.TSEL[2:0]127 /% 5%) Itf, iH-Easkitak

LVRI{H.
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13.4.22 DMA #&Hi|&F 74 (TIMx_DCTRL)

e Hdk: 0x94
HAifE: 0x0000 0000

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Reserved DBADDR([5:0] Reserved DBLEN[S5:0]
™ ™w

i, B4 iR
31:14 Reserved PREE, UAREFEAAE
13:8 DBADDR[5:0] DMAZEHEE  (DMA base address)

EALTBE X DMA 5lH TIMx_DADDR #7788 (055 — Mkl .

M —GEE TIMx_DADDR 58807 I, 0738 e NI [ il . SRS 55—
KT M TIMx_DADDR, 2377 [ #|“DMA Base Address + 4”7 i fil

000000: TIMx CTRLI,

000001: TIMx CTRL2,

000010: TIMx_STS,

100101: TIMx_DCTRL

7:6 Reserved R, DIRFFEALE
5:0 DBLEN[5:0] DMAESALIXKE  (DMA burst length)

AT BOE L DMA K5I CE N/ TIMx DADDR 75 77-4% (IR EL
000000: 1RfE4
000001: 27A&4
000010: 3¥f&%

010001: 18KAf&%H

100010: 35K AE%H
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13.4.23 HE&:AEA N DMA Hi3k (TIMx DADDR)

A% k. 0x98
S Aifl: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BURST[31:16]
W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BURST([15:0]
W
i, B4 R
31:0 BURST[31:0] DMA i i &z X .

MZ AR LB S EAER, Uy AL T bk YE R (DMA base address + DMA burst
length x 4) K2 (785

DMA base address = The address of TIM_CTRL1 + TIMx DCTRL. DBADDR * 4;

DMA burst len = TIMx_DCTRL.DBLEN + 1.

-

Wi TIMx_DCTRL.DBLEN =0x3 (4 {X4&#i) , TIMx_DCTRL.DBADDR = 0xD
(TIMx_CCDAT1), DMA HIEKSE = 5, DMA {Ffifigsthtt = SRAM {25 X Hh
ht, DMA 4h#till = TIMx_DADDR bk,

MBMERAR, TIMx ¥1A DMA Ki%iER, IHEH 4 ¥R,

¥F—IK, X TIMx DADDR #1745 DMA 7K mest 819718 TIMx CCDAT1 7%
A

UK, % TIMx_DADDR 272281 DMA ViRt 9715 TIMx CCDAT2 4%
s

DU, % TIMx_DADDR 272281 DMA ViRt 2710 TIMx CCDAT4 %1%
A
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14 B ERE (TIM4)

14.1 TIM4 &4\

WHER A (TIM4) EZHTLUNg G A E ST R IS5 ME 5 BBk 58 AN A 5 8
-

14.2 TIM4 FE4Rp M

B 32 AR . (TSEELE Bt N B D
B 16 ARG . (PR ETIRCE Y 1 31 65536 1Al LR AE)D
B TIM4 5% 3 ANEE
B EE TR PWM . il tess sk IR
B SRR AN A T/DMA

& EHiEft

& il g

L I NGBS

L QO e
W P AR AR I
W EAER SR A EERAE R, DLSEHLE I SR F D B
B OWE (ERD, MRS, CCW/CW ufiddiie . F-FIaEsis r Jud Mg gt 77 i
W EURABIEAEE I AT A LR
B SRR A LA AR S S T
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B 14-1 TIM4 FEHE

CK_TIM from RCC Internal clock(CK_INT)
¥
To another timer, ADC
P ; —
Polarity selection ETRF TRGO——p
TIMx_ETR pin ETR Edge detector Trigger controller
COMP —mm Prescaler
Input filter T Reset, enable,

up/down, count

% Slave mode
| ITRx(x =0,1,2,3) o controller
——TIIF_ED— TRGI
TIxFPx (x= 12)
Encoder mode 3

| TIxFPx (x=1.2) > Psc Prescaler

CK_CNT
\
Update
TIIF_ED event ;i | Auto-reload — CNT Counter
l 2

CK_PSC|

CcexIT
@ Input filter & : ;l(““PU‘) cexT
TI1EP2
TIMx_CH1 > i edge detector > }ICD Prescaler \ ;I(Oulput)
l—TRCH CCx Event | — >
| > » Clnput) Capture/Compare x CORER Output Control OCr TiMx_CH1
Input filter & [ TI2FP1 (x = 1,2,3) register X|
—>| —_ 12,
TIMx_CH2 T2 edge detector | TI2FP2 ]"CZ’ —oc: TIMx CH2
—TRCH T > =
TI3FP3 > *
TIMX_CH3 — L ____+5- p| Input filter & —0Cc3—» TIMx_CH3
N T3 edge detector IC3> =
—TRCH =
—OCREFCLR—» I1u
1 FUHI DMA Hir it
s by s A . N o
THTE 1 TGN 7] LIFE L] IOM ZEHE 57550 H1

14.3 TIM4 ThEeHE A

14.3.1 B E T

I AR R T F EAE . T AR . TH AR A B AR AT AR AT o AN R T AR, B AT DA sk
BRI 5 NAH R ) 254728 (TIMx_PSC. TIMx_ CNT 1 TIMx_AR).

FRIE [ B 2 # TS A REAL (TIMx _CTRLI.ARPEN) FUVEHE, T #2517 4% AOAE £ 37 B B A A3 VR
4 UEV I} 4% %y 3 5% T % 77 #% . TIMx_CTRL1.UPDIS=0 I}, it % 2% i/ P sl ik B
TIMx_EVTGEN.UDGN, ¥4 #rE b, 11508 CK CNT {Y4£ TIMx_CTRLI1. CNTEN {o # % B i 5 2.
THEERAE TIMx_CTRL.CNTEN {74 % B J5 — M 8h B B 2 J5 TG T4

14.3.1.1 oMz H#IR

TIMx_PSC Ziffas B —™ 16 ALt e, nlH Tir s i B iiedz 1 Ml 65536 2 [BIERE o4l FIAIX
MBI A e, WTLAEIBATI S A . Fri T nas i R A N IRE Fr FErh A S8R A

311/ 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



any,
%) EIREA

www.nsingtech.com

E 142 ZWAFHISEON 1 3 4, HEBRHR PR

CNTEN

CK_PSC
Timer Clock = CK_CNT H H

Counter register 87 @@@ 00 >< 01 X:

Update event (UEV) H

Prescaler controller register 0 ‘X 3

Write a new value in T@V_PSC

OB 0866
Prescaler buffer 0 >< 3

14.3.2 THE B

14.3.2.1 7] _EH B

R T EOSER, THEER RN 0 THELRIFF A7 A TIMx AR [ME, G EEN 0. = E— M F
(G

R B TIMx_ CTRL1.UPRS 7 GE £ 5 #ri% K DA TIMx_EVTGEN. UDGN £7, #4772 £ — AN # A (UEV) .
{H7& TIMx_STS.UDITF A #fiff ik, PtAL =4 g ek DMA BHHEK. X2k 78 RiEkRiT
A C i aale Sk T ) T

¥+ TIMx CTRLI.UPRS MIACE, kAT H F4HRT, TIMx STS.UDITF #i% &, A %5 1785 &8 2 F T :
B 4 TIMx_CTRLI.ARPEN =1, P77 4745 (TIMx_AR)IE B 558 B H 2h 2% 3050 7 2 4748

B TUMEME (TIMx_PSC) # BB A BN T 40as 5 7 2 A2

9T TG AE R TS BET A7 T BN B N SRR A A A, AT RUE I B TIMx_CTRL1.UPDIS=1 RKA% 15
WAt

PR A AN, TR S R, T A T R 1 B 0 (LT AT (R R AR
FESH RG], ER TR B RN R R R BBl
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& 14-3 RS HE T =N, HEFERRFE

Internal clock

divided by 2 CNTEN
e [JTUUUULUUUUUUUUT
Timer clock = CK_CNT —I I—I I—I I—I I—I I—L

Counter overflow

Counter register 0034 K 0035>< 0036 K 0000 >< 0001X 0002>< 0003><i

Update interrupt flag(UDITF)

Update event(UEV) —I

Internal clock

divided by N erse - JUTUUUL JUUUUUUTL
Timer clock = CK_CNT —I // —I
I
[/
Counter register 1F 20 //// 00
I
Counter overflow —I

Update interrupt flag(UDITF)

Update event(UEV) —I
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Bl 14-4 24 ARPEN=0/1 A SEHHAN, F_EHHE00mn 7 E
CK_PSC
Timer clock = CK_CNT
comareaser 51 |RH AR HEEREREEE
Counter overflow ]
Update event (UEV)
Update interrupt flag(UDITF)
Auto-reload preload register FF 36
Change AR value
Write a new value in TIMX_AR
ARPEN =1

e [|JUUUUULTUULOULL
Timer clock = CK_CNT
comonsn. —ro YRR e

Counter overflow

Update event (UEV)

Update interrupt flag(UDITF)

Auto-reload preload register F5 36

Write a new value in TIMx_AR

Auto-reload shadow register F5 X 36

314/ 456 HEHARHEFRAT NSING TECHNOLOGIES INC.
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14.3.2.2 [ F R

) N RO, TR A AR AR TIMx AR HOEIEE 0, SR8)5 A ShE B EAE ST 4R, JE AT 1A
N A

M) TR AR )b B S E B R S R S AR AR AR I R AR [, i AR 13.3.2.1 Y.
THEIGH—LoR ], R T R AR A R A 7 S I sh .
B 14-5 RSO HET = 2N B, R TR

Internal clock divided by
2 CNTEN

e TV
Timer clock = CK_CNT |_| |_| |_| |_| H

Counter register  0p02 0001 X 0000 ) 0036 X 0035 X 0034 @C

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)

Internal clock divided by

Y oo JTUVULIT LUV

Timer clock = CK_CNT /|

Counter register 20 1F I 00 36

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)

14.3.2.3 FRXFFFHER

FEF IO R, THEER AN 0 HENENE (TIMx_AR) -1, PAEE G HFE. AR5, BNAZERE
6 (TIMx_AR) [A NitEea] 1, JRA S s A N FE . R TSR E &y 0 IO R TH

AR T TIMx_CTRLIDIR J7 R4 H (5446 2 244 #4407 14 . 24 TIMx_CTRL1CAMSEL
PLANTETF <0071, A O Fr AR A 2

R BN TH RO S i A 2 A O A B3, AT DL IS % B TIMx_EVTGEN. UDGN £ CGEid 3K
i El A A Az 88 ) RAE B s o ERXFME LR, THEES A 0 FFT T IR TR, B RAs BT H A AR
MO FEFT IR T

TE: IR i1 $as i 7 B, E ) E R GF 1] H s E AL BT
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Bl 14-6 WEE 8T =2/N, FRXFRFE

Internal clock U‘U‘U‘UW
divided by 2 R J—LU—L—U—U—U—L
CNTEN
Timer clock = CK_CNT —| |—| —| |—| |—| |—| H
Counter register 0003 0002 >< 0001 )} 0000 >< 0001 >< 0002 X 0003 >[

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)

Internal clock divided

oyN ecsse [T, ST
Timer clock = CK_CNT —| / | —|
N
[/
Counter register 20 1F J/ // 01 00
[

Counter underflow

Update event (UEV)

Update interrupt flag(UDITF)
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Counter
underflow CNTEN
erse || LUUUULTULTULUULY
Timer clock = CK_CNT
comerngr s Yool ool e e
Counter underflow n
Update event (UEV)
Update interrupt flag(UDITF)
Auto-reload preload register ED )< 36
Write a new value in TIMX_AR
Auto-reload active register ED X 36
Counter CNTEN
overflow

CK_PSC
caneroe 1 | IRBEEEEEEEEEE

Counter overflow

Update event (UEV)

Update interrupt flag(UDITF)

Auto-reload preload register ED x 36

Write a new value in TIMx_AR

Auto-reload active register FD >< 36

14.3.3 bk £

I8 e A B A . CKOINT:
P A AR BRI AR =
L I I NGB il
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B SRR ETR

B AERAARIAN (ITRxD: — M@ a8 FAE J3— A€ N B 7 S

14.3.3.1 BB 8 PE(CK_INT)

2 TIMx_SMCTRL.SMSEL %5-“0000”}, MBLAFE Mg dEH . X =447 (TIMx_CTRL1.CNTEN,
TIMx_CTRLI.DIR. TIMx_EVTGEN.UDGN) HfgtH# ek (TIMx_EVTGEN.UDGN B4k, ‘E10R%EHBNE
). AIHESE TIMx CTRL1.CNTEN AL S A, 50 A58 I s Bl it el Y IR B CICINT 4t

Bl 14-8 IEF BT M0 i Bt, AR SEREL 1

CEN=CNTEN

UDGN |

CNT_INIT

Counter clock = CK_CNT=CK_PSC —L
comarngir o303 o (e
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14.3.3.2 SN EPET RIS 1
Fl 14-9 TI2 #MFETSHERR

TI2

Filter
(TIMx_CCMOD1.ICF[3:0])

Edge Detector

TIMCSMCTRL] T rising
TSEL[2:0]

Polarity Selection —— Internal clock mode

(TIMx_CCEN.CC2P) —— | TRX
TI1_ED TRGl rising External clock mode 1
TI1FP1
TI2FP2 CK_PSC

ETRF ETRF rising I

External clock mode 2

TI2F rising or falling

or
—|Encoder mode
TILF rising or falling|

TIMx_SMCTRL.S
MSEL[2:0]

TIMXx_SMCTRL.
EXCEN

A ACE TIMx _SMCTRL.SMSEL=0111 JE£ZAE. 11408 T DARC B V7 Frig i N\ i B iy el g
AT TR

filtgn, FCE ) BB TR FNRI B BTG ECE PR E

B i & TIMx CCMODI.CC2SEL %101, CC2 iEiERE N¥AN, 1C2 Wit F] TI2

B [iE TIMx_CCEN.CC2P %10, i&#Em8h iRk

B EAACE TIMx CCMODILIC2F[3:0] EHeH NER a7 58 (WA T ZIEEAS, fR¥F IC2F 7k
“0000”)

B i E TIMx_SMCTRL.SMSEL & 101117, 4% & I Z8 /MH I fi i = 1

B it # TIMx _SMCTRL.TSEL 51107, &+ TI2 /5 9fil g NJR

B [ii® TIMx CTRL1.CNTEN ZF 1 LUashit$as

TER: WHRTAA AT K, e 2

YER SR B A HIE TI2=1 B, s E— kI H TIMx_STS .TITF FrEdidisE .
TI2 ) ETHE S5 T8 S Br b (A B RE R BT TI2 i N\ i ) i [0 22 R
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Bl 14-10 ShERIFAIER 1 %] FL B

CNTEN
TI2
Timer clock = CK_CNT=CK_PSC —‘ —‘
Counter register 64 >< 65 >< 66
TITF
Write TITF=0

14.3.3.3 SMERET BRPRAR S 2

A EUH TIMx_SMCTRL .EXCEN JEFET 1. tHEER o LESME il g N ETR BB B FHRECT BV
T
N ECAAERE EE AL 2 BN Ak A i AR =

B 14-11 SME R B NAE R

TI1F rising or falling
or

Filter Down counter
TIMx_SMCTR.EXTF[3:0]

TI2F rising or falling | Encode mode
[[}— Polarity Selection — ]
ETRpin L_TIMX SMCTRLEXTP
TRGI rising External clock
mode 1
Prescaler ETRP ETRF rising External clock |

11,/2,/4,/8 mode 2 CK_ch

TIMX_SMCTRL.EXTPS[1:0] fors CK_INT rising Internal clock

mode

TIMx_SMCTRL.EXCE
N
TIMx_SMCTRL.SMSE
L[2:0]

B, A NACE B IRAE ) PR /E ETR B 2 A R IR.

B TEXFME N AT EEL RS, R TIMx_SMCTRL .EXTF[3:0] 510000
B EAE TIMX_SMCTRL.EXTPS[1:0] Z&T 01’ KL E Wi Jias
B HN I E TIMX_SMCTRLEXTP 2510 ki ETR SIIIHRIE, ETR B ETHEA R
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W SRR 2 S ¥E TIMx_SMCTRL .EXCEN %517 3kik %
B ETEE TIMX_CTRL1. CNTEN Z51<17ja3 30T
MR 2 A ETR EAUTHE—IR. ETR 1) EFANT S THE0Es 10 SE bRt Bh 2 [0 I ZEIR 2 1 T ETRP {55
R TR 2 BRI R o

B 14-12 SMEBITSRIE 2 FdEEH) FR R

wo L UL L L]

ETR ‘
ETRP ] L
ETRF N
Counter clock = CK_CNT=CK_PSC H m
Counter register 34 >< 35 >< 36

14.3.4 FIR/ @ E

R/ L ROE T B R LR AT AP AR A T 20 A3 . TN 2 R P UE Ik 2% . 22 B 5 28 AN T2 A48 4HL R o
H 0 L L A 2 AR 4

BINAE T TIx PERFERINER: LU= (55 TIXF. SR8 AR PRI £ D) B 1) VR A I 95 A2 A5 5 (TIXF _rising B
TIXF falling), HAZPEH TIMx CCEN.CCxP frik$. Z%(5 5 nH/EMSERIEH2s g mAN. [N, 5
FICx &G IE NI IR AE A . FEER T/ s iE e .
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Bl 14-13 FR/HBGEE (Blin: BE 1 A

From slave mode controller | 17~
TIFPL Divider
From channel 2 TDF Rising S Icl /1/2./4.8 ICIPSC
— TDF Falling TIMc CCMODI.
Polarity Selection| ) ICIPSCII:0]
T CCEN.CCIP TIMx_CCMODLCCISEL[1:0] TIM:_CCEN.CCIEN
Filter Down
counter
Tk _CCMODI ICIF]|
307 Edge Detector
RT3 TIIF_FRising
TI1 :
— THE Fafting > T_: the slaxg
—fos Polarity Selection mode controller
I _CCENCCIP

TIIF_ED

St B 2R AN RIRIBOE. OCxRef GRIFLFARO 1ENS . IRIEVE FIAESE K K -
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B 14-14 R/ HEBOEE 1 EHEEK

e AT TSR~ — — m s -

| Input (1] [0] IC1PSC CC1EI\:

I mode i

! i

! i

IRead CCDATIH™ ] i

| s TIM1_EVTGEN.CC1GN i

i |

| !

[Read CCDATIL R !

. —I |

; |

APB Bus ! i

1 ! |

! i

v : !

MCU Peripheral interface | - !

. |

A A ! |

! i

16 bit - -
transfer High 8-bits Capture/ Capture/
compare compare | Counter
Low 8-bits | Preload register shadow register

e do_d_._ -
: Output Comparator |
e — mode i
iWnte CCDATIH s |writein i
i progress |
, CNT>CCDATL | i
IWrite CCDATLL . CNT-CCDATli
| | '
| |
i !
| |
! CC1SEL[0] CC1SEL[1] TIM1_CCMOD1.0C1PEN !
! UEV - !
USSP U PSSO Fromtimebaseunit _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. _._
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F 14-15 838 x ffr s (CLEE 1 AT

To the master mode controller
—»
Output enable
circuit
Polarity
Seletion
ETRF— Ocref_clr OocC1
- TIMCxaclgEN TIMX_CCEN.CC1EN 0
—— CNT=CCDAT1 0 ]
—— CNT>CCDAT1
_|>._ 1
Output mode
controller
TIM1_CCMOD1
.OC1MD]J2:0]

FERFR/ LRI, SRS N AR5 M UK K & A7 . AR AR QR -
FEMPAET, iSRSEPR ERAER T A8 P e, SRR RS 1o A7 4 P N 11 B HUM B R A7 A
FELLEARET, SRR, TNk ar A7 e I E AR B RIS TR A de b, I ST B

14.3.5 B NFHIRIER

TERPAEAT, TIMx_CCDATx Ziffas H TAERME] ICx 155 5B A T 3 E
H— MR WS E TIMx_STS.CCITF,  Un 5 AH R R i e d h i, e Al LUK H R el DMA 153K .
TIMx_STS.CCXITF {7 7E KA IR FAF I AR E, FF eI TIMx_CCDATx #3747 4 ii %

¥ TIMx CCDATx # 17 #% W i as (E g 38 9F H TIMx_STS.CCIITF & #ihi i, HE b &
TIMx_STS.CCxOCF # &N 1. SHi#& AR, TIMx STS.CCxOCF @it mHEE N 0 KiFkk,

JSEIL TIL S N H BT T B 1 38 3 TIMx_CCDAT1 #if7as, BCERARN T

B OEFASEN
# TIMx_CCMODI.CCISEL fic & 017, 4NN CCl iiE, IC1 MEFE TI.

W TR R N A SR (]
WA E TIMx_CCMODXICXF frKE L TI1 i N FERAESSFIEC IR e 2 K . 7=l iR
NESHBZIE 5 AW B A, RATLAUEFELIX 5 e R I RSB AR AL (1] 2k

MR BA BT 8 MNMELAEAR (LL f mvapirck MERERAE) B, RATATPAIGUE T _ERH#. 8
Jalc® TIMx CCMODI.ICIF F“1xxx”

B EdAE TIMx_CCEN .CCIP=0, EF TN TI 1E 14 Rk A8 il

B EWMATIOES. EAFT, BE TIMx CCMODIICIPSC= 00" LAZEFIFi/r45ias, PRyFRATAR 2
SRR B

B EAE TIMx CCEN .CCIEN = ‘1" J& k.

R EAGAE DMA 55K, A/ LLACE TIMx DINTEN.CCIDEN=1. #15RZE[FREAHC T WriER, TR E
TIMx_DINTEN.CCI1IEN =1,

324 1 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



any,
%) EIREA

www.nsingtech.com

14.3.5.1 FEIEB N BB
24598 TIMx_CxFILT(x = 1, 2, 3, 4) ik
& 14-16 IF3TUEBE
The Clock of TIMERX from RCC
CLKPRESCALE
I Digital Filter |2,
Filter inpu, Data Latch > 64-bit FIFO -.p[Data Discard]
0123456789 :------ 60 61 62 63
P
SAMPWIN =9

B RN A ET RCC B TIMx B BiCRFFEIER MG S, £ 64 fiL FIFO F RBURFE. UAE
TIMx_CxFILT.WSIZE [5:0] H & X DOR/NRRAEEIE, RKR/INA 64,

B e SRR R N 2 B, %48 i TIMx CxFILT.THRESH [5:0] 1 BIME & X, I KBE A 63.
HAE N TR T & O RN —F.  WSCRAEE ONEHE 1| A28 o 1HU A K TFBIME, T
JEVL A PRHF S AT B A

B RCC TIMFILTCFG.TIM4FILTCLK([4:0] 7517t #H N A F 83 28 R PR . i JE88 FIFO fEREA
SRAFES B AN H AR — N SRR

B UUEEC R, DR SR NG H L R
14.3.6 PWM B ABER,

PWM i NS 2RI 8 40 N A AT — 281X 31, 04
B A ICx [FSBUEIE A TIx fA

B A ICx (5 STEMMEAR R I 2K

B RPN TIXFP (552 —1E Nl

B YHUBEAEE  2 I B R AR

Bln, TEAIEERAE R UAREE TIL B PWM F5 BRI S GXERT CKUINT RS
IR HIED -

B [ii® TIMx CCMODI.CCISEL ZT ‘01’ PLi&# TII {EN TIMx CCDAT1 I &%mAN

B [iLE TIMx CCEN.CCIP %T ‘0 iEFIE e N 285N 1(TIIFPL) A &k, 78 F AL
B fii® TIMx CCMODI.CC2SEL %F “10° #£#% TIl1 {EN TIMx CCDAT2 (4R

B [iLE TIMx CCEN.CC2P %571 1 LRy E I 285 A 2(THFP2) A JAk i, B A 2L

M it® TIMx SMCTRL.TSEL=101 #%4% Filtered timer input 1 (TIHIFP1) 1A &&fil & fi N

B fiiE TIMx SMCTRL.SMSEL=0100 it & M5 i 28 2 A AR

B Jii#E TIMx CCEN.CCIEN=1 Fl TIMx CCEN.CC2EN=1 LLJ5 FH#f3k
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B 14-17 PWM I AR5

TI1

TIMX_CNT 0004 Y 0000 X 0001 Xoooz 0003 X 0004 Y 0000 X

TIMx_CCDAT1

0004
TIMx_CCDAT? 0002
Y N \Y
IC1 capture IC2 capture IC1 capture
IC2 capture Pulse width Period
Reset counter measurement measurement

BT RAJER e 284N 1 (TIIFP1) FIJER: 45 €T 25N 2 (TI2FP2) EH B M AIEH 8%, Kk PWM
A A AL S TIMx CHI/TIMx CH2 {55 —#fdi .

14.3.7 S H AR

EH 0 (TIMx_CCMODx.CCxXSEL=00) ~, 3 nl LA E R4t LS 5 0 i v A e R .

M P ArLLiEE TIMx_CCMODx.OCxMD=101 sl H LS 5 NG 2. OCXREF Kt i il v i FaF
OCx 335 CCxP WPEAAHRIIME. H—J7TH, AP TR E TIMx_CCMODx.OCxMD=100 5 il Hi bt
BUE S NIRRT, B OCXREF #3 fil AK HL T

FEMREE AT, TIMx CCDATx 5T 2R 7 as AT Ess FME R AH B L EL .

L AR TIMx CCDATx Alit#ia% TIMx CNT 2 [Alf) HL# K OCXREF A M.  3F HABSR AT L
WEMRE. Bk, PARTDURET AT DMA 53K,

14.3.8 Hi th EEBUR R

PP AT BAAE A S OR Pt e, Blidos — B 1Al 2l
AR/ LA A7 AR AT RS (A AR TR, it B e SR R

B TIMx CCMODx.OCxMD i L=, TIMx CCEN.CCxP N#HittE. MELEUTHINS, g
& TIMx_CCMODx.OCxMD=000, JI|fi H & R R H B P ki B TIMx_CCMODx.OCxMD=001,
T35 B i A B R R E TIMx_CCMODx.OCxMD=010, 4% & N B NTIERG Rk
B TIMx_CCMODx.OCxMD=011, W%t 5] B 3 B B .

B %% TIMx_STS.CCXITF
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B R/ %E TIMx DINTEN.CCxDEN Jf & TIMx CTRL2.CCDSEL i&# DMA 53R, ¥ Kik

DMA &k

R ATBARE TIMx_CCMODX.OCXPEN K432 m Al A 3/ LU AT AR 2 4745  (TIMx_CCDATx) Kik#%

IR/ LU T A A%

I 18] 73 e R v B AR 1 — AT BRI

PRSI EC it B =t mT A 4 L A ik
PR 2 Hi H H B s i 0 5%

_ I PO VAl VAT 3 A E

B K, FATFEGERE TIMx AR Al TIMx CCDATx

B RS FEEAEFRW, % E TIMx_DINTEN.CCXIEN

B RJEEITRE TIMx CCEN.CCxP. TIMx CCMODx.OCxMD. TIMx_CCEN.CCxEN 2% 4 Hi A =,

B 55, WE TIMx CTRLI.CNTEN JHHi+%s

P AT LABER I 3 B TIMx_CCDATx SKEFrim iy, HEAEHBMEZE 74 . 50, TIMx_CCDATx

T AR N — IR A R
il
B 14-18 I LB, Fi5 0C1

Match detected on CCDAT1
Interrupt generated if enabled

TIM_CNT 0069 >< 006A >< 006B 8800 X 8801 ><
TIM_CCDAT1
- 006A />< 8801
Write 8801h in CCDAT1
register
OC1REF=0C1

3271456
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14.3.9 PWM =R,

R PWM B4 — M55, H 52l TIMx_CCDATx & A7 %8 IE g, H K i
TIMx_AR 2728 MMERE . FHE T TIMx _CTRL1.CAMSEL {8, TIM A] PAZEID ¥ w55 A ol v g
XFAECR P PWM (55

M arbhliid i ® TIMx CCMODx. OCxMD=110 5% E TIMx CCMODx.OCxMD=111 KiE PWM &
A1 80 PWM X 2. EERERUINE A A4, A DA EMMN K] TIMx_CCMODx.OCXPEN. #AJ5#%
# TIMx CTRLI.ARPEN H zh&E R &I A7 4%

AP blEd % E TIMx CCEN.CCxP K& OCx M.
2 TIM AbF PWM B, TIMx CNT F1 TIMx CCDATx FO{E & 2 A B LL#L

RA YRR RN, MR ASA SRR A, Bk, HPSO0ETH BEs bt Eee s
i E TIMx EVIGEN.UDGN K& A7 i 2747 % -

14.3.9.1 PWM H X5

WHRAF#%E TIMx CTRL1.CAMSEL % 01. 10 3% 11, PWM e 0 s . thishn B ik
BT TIMx_CTRL1.CAMSEL HMEH. WEWEARERENA 3 M, ST Bk, (0411
RNV, BSOS . B PR AR ROE R &R TIMx_CTRLI.DIR, ‘& /& i fif
FETEH .

ULt PWM R IE R B0 R, BRI E N: TIMx AR=8, PWM &z 1, 4itHasm 1S v
TIMx_CTRLI.CAMSEL=01 I} ¥ & lLEihrE
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Counter register
0800080000 06000008
(07
OCXREF
CCDATx=0
AMSEL=01
CCXITF AMSEL=10 /4
/:AMS EL=11 /4
OCXREF
CCDATx=4 CAMSEL=01 /4
CCxITF CAMSEL=10
CAMSEL=11 / /
OCXREF
CCDATx=7
CCXITF CAMSEL=10o0r11
[ 1’
OCXREF
CCDATx=8 CAMSEL=01 /4
CCxITF CAMSEL=10
CAMSEL=11 /
OCXREF
CCDATx>8
CAMSEL=01 /4
CCxITF CAMSEL=10 /4
CAMSEL=11 /4

A5 ey g AR IR P Ry R R S R

B iR R EA RSO T TIMx CTRLIDIR [HfE. JEEAEFN ¥ DIR 1 CAMSEL fif

B PER R T ARSI, SIS REREARINE R il
& RS NIHENMEN 0 B2 TIMx_AR B{H, W7 RS, EARS A4 S0t
& RGN HEENER T B EEE, W7 A

B T EAeRN, #HATERSN S 2 AT E TIMx EVTGEN.UDGN  LLdid 8R4 s B, 7F HAE
THAREAT I A ZEE N R

14.3.9.2 PWM OERFEER

SUAR(ED A Pasy v S o [ M o 1 A

o |a kit¥

R P AT LA E TIMx CTRL1.DIR=0 fdiit%¥asm - it%.

PWM #3( 1 FIoRfl:
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3 TIMx_CNT < TIMx_CCDATx If, OCxREF JymHif, HNYKHESF. Wik TIMx_CCDATx HHJLEL
BAER T AZhEEE, W OCXREF WfRFEHN 1. MHx, WRLHEES 0, W OCXREF ¥{RFEEHN 0.

% TIMx_AR=8 i, PWM JILUIT:
F 14-20 JA¥EXFF PWM I (AR=8)

(1’

CCDATx>8 OCXREF

CCxIF

CCxIF

ccpATx=4 OCXREF

CCxIF

OCXREF ‘0’
CCDATx=0

CCxIF

® [T

R AL E TIMx CTRLI.DIR=1 fdiit¥asm Fit%.
PWM #5201 7Rl

* TIMx_CNT>TIMx_CCDATx K, OCxREF JfLHF, SN & #. 8 TIMx_CCDATx H# LR
ERTHZEH{E, N OCxREF ¥{REFH 1.

JE: 8 n N PWM JFH] CCDATx # 7 & 77#%>=AR {H, # n+1 1>PWM J5#] CCDATx [ J & 17 a4
0. = n+1 1>PWM FTHIHT 1204579 0 IR Z], EK T #045 = CCDATx #%F a7 #stIfd = 0, OCxREF =
0, HAE,ZEHEEEFE

14.3.10 BAK B

TE Bk C(ONEPM) Y, #2UR B R 55, SIE T8 4EIR topiay JE 7 AEBK S nl B BIBKGF thurse. % AR
TR EACE v LB PWM B Bkt S, THES S ES 4 UEV P EF kit
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Bl 14-21 Bk R

TI2

TIMx AR &

]

TIMx_CCDAT1

Counter

EpELAY tpuLse

OC1

OCXREF —l L

DA 2 B ik A P 7= 481

M T2 F AR ETHE R, $EIR topay JEFE OC1 B8N teuise HOMKM.

7. VHECERECE: B, HEEEE TIMx CONT < TIMx CCDATI1 < TIMx_AR;

8. TI2FP2 Wihf#| TI2, TIMx CCMODI.CC2SEL=°01"; TI2FP2 fic & N _EFH#5H6, TIMx CCEN.CC2P=
‘0%

9. TI2FP2 7 34 M 20 5 il 2% 10 fi & %% (TRGID JF 8 3h it %t #%, TIMx _SMCTRL.TSEL= ‘110’,
TIMx_SMCTRL.SMSEL= ‘0110> (fil & A& ),

10. TIMx_CCDAT1 5 N ZIER i 5U{E (topray), TIMx AR-TIMx_CCDAT1 Ak 5 teurse FITHEUE ;

11. it & TIMx_CTRL1.ONEPM=1 f §g # ik, it B TIMx_CCMODI1.0CIMD=111"i%$ PWM2 #3;

12. 2545 T2 B AN R FE4E, OCT it — A kb i 5

14.3.10.1 $#BR1EGL: OCx P fige:

FERPKMBT, @i TIx AR E]— N3y, FHAoR THEES TG TR L BAE, SR % — M ik
IX LR AE R T AT USRI 5N EIR  toeLay

A L% E TIMx_CCMODx.OCXFEN=1 Jfj5 OCx Pu#ffigE, 7Efiik LT/, OCXREF 15 504 5 il
3y 5 L DU RE 7 R AR B H P AH R B P, AN PR E SRfT . OCXFEN PR fd B AN 7E 1 i 5 =
BN PWMI1 1 PWM2 R A%
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14.3.11 A EH: LB OCXREF 55

WM X E TIMx_CCMODx.OCxCEN=1, ETRF #i A\ 15 H-Fr] H T 3X5) OCxREF 155 NKHF,
OCxREF 55K RFHKHET, HF F—IRK UEV k4. HAEHRHLEM PWM (0] LIEHIZIIRE.  1F
SR T ABEAE

flan: ST EEHIER, FPRLLE ETR (55 ERR A i HiG, ETR MERIEQ .

B % E TIMx SMCTRL.EXTPS=00 Z% 4l A& 74 as o

B XE TIMx SMCTRL.EXCEN=0 Z&H 4t Eiia 2.

B X E TIMx_SMCTRL.EXTP f1 TIMx_SMCTRL.EXTF, R4k 7 BLhC B A A AR A oM id & 8% 2% .

#l: 24 ETRF $iANZ =, OCxREF {5 5% T AFEMK OCXxCEN {HATN. EiXFEN T, EFSEEN
PWM ##2,

14-22 iE5% TIMx ) OCxREF

ETRF | |

T A
e T
|| L]

L

OCXREF
(OCXCEN=' 0’ )

OCXREF

(OCXCEN=' 1)

—

ETRF becomes ETRF still
high high

14.3.12 AR

Az H AR AL TR (Cortex-M0 %45 1E) B, #R¥E DBG CTRL.TIMx STOP fig#, TIMx it%i#%
A PAgk R TAEE s 1k, WL 3.3.1 E 5,

14.3.13 TI3 E4Hh R ThEE

14.3.13.1 TI3 H-fil R,

PRI LUETE 3 BIRIAAG 5 T3 AE Nl A4S, BN ST H 2 e 30E 75 4745 (TIMx_ENCLVR. LVR[31:0])
) 224 A8 BT N A e I 2 A . %20 REEIE TIMx ENCMCTRL. C3LDCNTEN 7 Ji3 o TI3 3 RG24 firh 2 34
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I, Al TIMx_DINTEN .C3LDCNTIEN i ge I 5 TI3 A3 Rl v s 2 80y LVR fE .
R, % T il AS 5 0T URIAHTA AEE A%, AP PBCE TIMx ENCMCTRL. C3LDCNTSEL[1:0]
HEATIESE
WNE TR, SMBE S REMR S, 75 TS . BRI B 28 A5 5 10 R, i 2% B et 2 0
#Jy TIMx_ENCLVR. LVR[31:0]. EIHPAMEHARIFEID E R AR E Y, SEPRIMBHE A 0 .

B 14-23 SMREAAR R,

AR
LVR3
LVR1
LVR2
LVRL X LVR2 X LVR3
External event
14.3.13.2 TI3 EHA R FHIREE

LRI E TI3 FE BN (4 TIMx ENCMCTRL.C3LDCNTSEL[1:0]=2"bx0 I, EFRRAERG 4
TIMx_ENCMCTRL.C3LDCNTSEL[1:0]=2"bx1 I}, TFEEEA RO I, TIMx_ENCDAT.ENCDAT #id 5% 24 /i it
H#{l 5 TIMx_ENCLVR .LVR 1 2 [8) Z {8 4 {8, B

TIMx_ENCDAT.ENCDAT= | TIMx_CNT.CNT-TIMx_ENCLVR .LVR | .

[FEiF, TIMx_ENCMCTRL.ENCDATS i 3% YA iH A8 H 5 LVR {2 A ZHM T 5 . Flun, 1% ENCDATS
ST 0, NF R ENCDAT NIEfH, B TIMx CNT.CNT-TIMx_ENCLVR .LVR KT 5ZT 0; 1% ENCDATS
ST 1, MR ENCDAT AfufE, EJ TIMx CNT.CNT - TIMx ENCLVR .LVR /AT 0 .

14.3.14 TIMx eI 28R4 Ak i B I 20
&gt #sAamE, 123,16,
14.3.15 SERTERFED

FTE TIM EH 8 E N ERAE, FT e R eidEiz. M 13.3.16 =4,

14.3.16 ZRigasE OB

14.3.16.1 IER4mAgiE=

i HPNMEN TIL A1 TI2 AE 80, tHEEsXT TIFPL 8% TI2FP2 _ERIREANLIE ST iH 4. it
7 W HAEE TIMx CTRLI.DIR Hzh#EH]. 1EA gD 28 B I8 TR
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LB T RCE R R I

TIMx_ENCMCTRL.ENCMD = 0001°;

%A A 2

W H s R AE TR

TIMx_ENCMCTRL.ENCMD = ‘0010’;

B O GAgEs A 3. W BERA T TR I, TIMx_SMCTRL.SMSEL = ‘0011

TIMx_ENCMCTRL.ENCMD = “0011’;

B GigaEa 4. T2 RmECTR, EEEERAE T LS, TIMx_SMCTRL.SMSEL = “1001° 5
TIMx_ENCMCTRL.ENCMD = ‘0100’;

B iSaEa 5. Tl RmETR, TR TR KL E, TIMx _SMCTRL.SMSEL = “1010° 3#
TIMx_ENCMCTRL.ENCMD = ‘0101°;

GtD A% A > A0 A A 7 e 3 R AR I B, TH 2% R AE 0 A E B B 2U{E (TIMx_AR.AR [15:0])2 [A]FE 4L
THE. P, FHRESEATACE B 3) EHE A7 4 TIMx_AR.

JER: Gl as ORI 35 #1 R C 2 N FEZS, S REJAII
WHOT M S59migasE 5 IR R0 R &:
R 141 HEHT R SEEBESHRER (CC1IP=CC2P=0)

i3 W Tk

TIMx_SMCTRL.SMSEL

www.nsingtech.com

A R AE TN B934 W i #t, TIMx_SMCTRL.SMSEL =

‘0001°

‘0010°

o &

oy

o H

FEXHE S R ESPE TIFP1E % TI2FP2{5 5
SMSEL[3:0] | (THFPIX R
A ROBH ®E TI2,
ENCMD3:0] | torezws | 0T | | A TR
TI1)
SMSEL = 0001 8| = m R | A B | A ATHEL
I AETI 3
ENCMD = 0001 fi€ RS | R | R | R
SMSEL =00105% =] A4 A% | o\ B | m R
I AETI2 14
ENCMD = 0010 fiG OUE SN S U SRR
SMSEL =0011&% = T N O O 1 4 O O o o O 1 N
ETHAITI2 it %k
ENCMD = 0011 fi LR | PR | R | R
(5 75T i %0 T2 S5 SMSEL =1001 8 = m R | A B | A A%
iy ENCMD = 0100 fi A | R | R | AR
(7 26 TI2 H % FLT1 JySMSEL =10102% =] AN ATEC | B | R
Ry ENCMD =0101 | f Fits | R | Rl | Rt
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A o S e Wl N I A e (= N O Y A
B 14-24 FilGE8UE T H3

til

2 JEERREERN R AR EREEE

oIR |
180008800

B 14-25 GG TI2 H¥

2
)
S

ti2

i JEERREERE R AR EREEE

oIR |
15000 EE 5000060
002c00000R0eEEEEEECEEL

335/456 H EHEARBAAERAR NSING TECHNOLOGIES INC.

Hihk: PRYITE R L X B AL X E IR %1095 [H [ AR K
Hiif: +86-755-86309900 £ +86-755-86169100
M4ik:  https:/iwww.nsingtech.com HR%%: 518057



ay,
%) EIREA

B 1427 T2 REEPH, HHBRRAE ™1+

www.nsingtech.com

til

ti2 JEEREEE

DIR

Iz
—

B 14-28 T1 REEER, HHBRRA T2 #H5

ti2

w o LT

DIR

B

DU SR £ 17 X2 v ik LA 4 N 30 ) ) 27w 1)«
ICIFP1 Wit%] TI1 (TIMx CCMODI.CCISEL=‘01"), ICI1FP1 AJ# (TIMx CCEN.CCIP="‘0");

© N o u

IC1FP2 Wit%] TI2 (TIMx CCMOD2.CC2SEL=‘01"), IC2FP2 AJ# (TIMx CCEN.CC2P=‘0");

B ONAE_ETHIS R FRUS 54 %% (TIMx_ SMCTRL.SMSEL = “0011”);

Ja F##% TIMx CTRLI.CNTEN = “1°;
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Bl 14-29 ZifGaR X T BT Sas RISl

L

Forward Jitter Backward Jitter
TI1 | |
HEEEREEE
TI2
I
Counter

_l_ Up Down _|_|_L_
N

TECA ICIFP1 M AL i B s A7 Aol (CC1P="1', HABBCE R 1D
14-30 IC1FP1 XA KI4mT52%4 OB

forward jitter backward
TI1 _|__ I J—

TI2

jitter

Counter _|_

14.3.16.2 Fkf - P-gmp i =,

ik P gt i, BB TE TI2 bBr2l BRRAER, 07 Mg TH ST
ZAE BT TIMx SMCTRL #4745 41 #) SMSEL[3:0])8 H, HARa R,
1011 : Bkyh P gmpg A sC 2, THEaSfE B L IR A0 N BRI A g B B . i B R e E

33717456

EREARBBERAT NSING TECHNOLOGIES INC.
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TIMx_ENCMCTRL.ENCMD = ‘0111’ J5 H »

1100: fkpb o P ompd izt 1, R4 CC2P A, THEEERANBE EFFr. CC2P = 0 X NT EFHETHEL,
CC2P = 1 XL F N T, Za 0t nT i@t TIMx ENCMCTRL.ENCMD = “0110°)5 A .

TI1 FIJ7 045 S AR ME 2@ CCIP AR E K. CC2P=0 524 TI1 My B P m i, 24 T 9K
i R iH%G CCIP =1 B2 T R T ) B8, T Ay B ) R4

TELL CC1P=CC2P=0 A
B 14-31 ki s PmAGHEEE (CC1P=CC2P=0)

til

ti2

DIR

mode2 6\(3}(8 (9}( 10 @ (10(9 (8(76
woer S ¢ A o fio o8 f v

Sl

14.3.16.3 Xk ImAg =

MUK g A 2, B e P 2R 2k BBt ARIEAF M, — O ReR Mt — 2%, R — 2k B4
(RIS B2 A — 2% 170 R T 2k

%A U TIMx_SMCTRL 7347 2% 1) SMSEL[3:0167 385 A, Bk .

B 1000: XUPKM Aot 2, THEESAE B AR I B 4 Hp AT AR — 25 ) _EFHVR AN R BRI AR SE 8 . CC1P A CC2P
PRI B0 2 RPIR S gD . CCxP=0 XF N T B P 2 PR AS, COxP=1 Xt o TR HE P2 IR A . %40
A AEE TIMx ENCMCTRL.ENCMD = “1011° 5

W 1101 UK gRASAES 1, AR4E CCIP Rl CC2P Aifl, THEERTE AT B B . CCxP=0 Xf R %
WA PR AS, CCxP = 1 6N _EFH AR PRES . 2 20t i@t TIMx ENCMCTRL.ENCMD =
‘1010’ J5 H -

R 7O RS A T AR B R R
R 142 1807 1A S g S a5 S AMAE R B IR R

KUk kg | SMSEL[3:0] | 4R 4% 5 1) e TIIFP1 {55 TI2FP2 55
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i E(TITFP1 %t
M TI2,
TI2FP2 %f i il L LIt TR
TI1)
s 2 e MR | RS | RS | bR
1000
CoxP=0 1 A A A A
a2 = it it it it
1000
COxp=1 fi€ ERTEC | R | R | R
B 1 = it ERE it % EHRE
1111
CCxP=0 1% it it % AitH it
B 1 = it it % it % it
1111
CCxP=1 1% BRI it % EHERIE it

TEER T XK g T s O
14-32 MK IFRFGHER (CC1P=CC2P=0)

mode2x?(7 € @’( 10 @(10(9 s (i >
mode1X5 7 8 x 7 5 5
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Bl 14-33 XUBkMEmASHER (CC1P=CC2P=1)

e 0000000t
model XG 1 8 X 1 6 5

14.3.16.4 CCW/CW 4rigR=,

CCW/CW Zmtotsi=X, 76 T1 BEASEHEesiai, 78 T2 AR i Eas il o DAl B i 58U AE TR AR

B ETE BT T B AR AR

Al TIMx_ENCMCTRL 75 {74 1 ) ENCMD [3:0162380/5 . BT

B 1001: CCW/CW i 2, THEEAE TI B LU AN R B i i 5, 78 TI2 B9 BRI F R BT is
I

B 1000: CCW/CW 4mtgtizl 1, tHEESAE TI1 A9 _E A8 1180, 78 TI2 B b A pd 1%, nladi CCxp
P T A TI2 Byt .

£ 14-3 T 1) 5 R 4 S AR 15 R

BB WARAS
THEE A ENCMDJ[3:0]
TIl BT TI1 FR&EH T2 BT TI2 T F&EAS
CCW/CW Zmfigzzt 1 1000 ISR AT ERNE A AT
CCW/CW Zmtd =t 2 1001 i) Eat %k if) Fit %k ] N5 BRI R
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& 14-34 CCW/CW 4iBiE, 2

TI1
TI2 —
X 6 ) 5 X 6 7 (g ) 7 8 X 9 10
& 14-35 CCW/CW %HG#=R 1 (CC1P=CC2P=0)
TI1
TI2 —
X6 ) 5 X 6 6 7 7 7 X 8 8
14.3.16.5 fmhi%EE Z M55

GmR A BERERE — AR — ARkt IR ALK shR iR ket (B Z A5 5 ), ALkt F T P % B b
WALE . miDas Z MME S S TI3 4, SCOl TI3 F M 38 oaefl TI3 FAFilR IR ZE D) Re,
2% T3 FAFfl R IHEE Y.

14.3.17 5E/RERENEDO
IHE 12.3.21

14.4 TIMx & F8#E (x=4)

KTEFARMRBEmMTHEIMNAGE S, H0 1.1 75,
ATPLA R (16 ) 87 (32 47) B RIEMEIX Le A& 71745 o
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1441 FHFHRLKE

R 144 TIM4 FERER

Offset Register g[g8l][alx[g[r]I[e[s]g]]a[alslelals[ald]d]a]o][e][~]e[w][~][e]~]]=
=
21 ¢ |m Z|IZ| 2 |2|le| T |.|3
000h|  TIM_CTRL1 Reserve 2] g 2| Resere |g|uW g |21&| ¥ |3|E
o (3 | z (3 S| 3 zZ
o o <|Oo [:3 <§( o
(]
. =
N
g|e|E| 2 5
004h TIM_CTRL2 Reserve Q18| a 2 w Reserve
Fle|g| & g
s
w
[T [T [T ':
i I A=
008h TIM_STS Reserve E § a Reserve 9 Q 9 (8] Reserve 315138
&> §18|8|2 81818
O
(4 z z 4
z| 2|3
00Ch| TIM_EVTGEN Reserve [CHE 8 Reserve 21R12
= 5] =) Q (O Ne]
['4 OO0 |0
[a] alZ 3 o =)
= ) Eld| & ) s 8,
010h | TIM_SMCTRL Reserve 2 EXTF[3:0] 19 & SMSEL[3:0] 2 =
b= wxl R & %
X
I =
P
w
014h| TIM_DINTEN Reserve alg|lolg|leld Reserve al1alg o Reserve HRIE
Fle|2|e|F | 8|3|8|g o|lo|o
™
O
= =5y = z
I z P P — N zZ z z —
o ole g = a SlElE| &
ITIM_CCMOD1_OUT Reserve s SRR w s S| N = w
N Q1QIQ & =] OlO|o [
o oO|O|O 8] Q O|O| O 18]
(o] (8] o (@]
018h
=) S z S
=) = =, =
TIM_CCMODL_IN Reserve IC2F[3:0] 3 nt ICIF[3:0] 2 g
N N — =
Q Q
e o e o
=y =} = =
& zlz|z o & z|lz|z =
= | w| w = = 8 | =
TIM_CCMOD2_OUT Reserve s QLY & @ s Qs &H| m
=3 0l | O Q & OlO| O a
o o|6 |0 S O o0 |0O 3
o o o] ]
01Ch
=y 5
o =
TIM_CCMOD2_IN Reserve IC3F[3:0] 3 g
) ™
e 3
a |2 2 a | 2 5 a |2 5
024h | TIM_CCEN Reserve 318 2 |3|s| &8 |3|5| 2
[&] 2 o 5 o 5
(8] ['4 (8] x (@] x
028h | TIM_CCDAT1 CCDAT1[31:0]
02Ch| TIM_CCDAT2 CCDAT2[31:0]
030h | TIM_CCDAT3 CCDAT3[31:0]
040h TIM_PSC Reserve | PSC[15:0]
044h TIM_AR AR[31:0]
048h TIM_CNT CNT[31:0]
s 2 i
064h |  TIM_CIFILT g THRESH[5:0] @ WSIZE[5:0] H Reserve
& 2 T
s 2 i
068h |  TIM_C2FILT 2 THRESH[5:0] 2 WSIZE[5:0] H Reserve
2 & T
S [ z
06Ch|  TIM_C3FILT g THRESH[5:0] % WSIZE[5:0] 5 Reserve
14 o o
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074h TIM_FILTO Reserve

C3FILTO
C2FILTO
CIFILTO

088h | TIM_ENCDAT ENCDAT[31.0]

08Ch| TIM_ENCMCTRL Reserve

ENCDATS

ENCMD[3:0]
C3LDCNTSEL[1:0]
C3LDCNTEN

090h | TIM_ENCLVR LVR[31:0]

DBLEN([5:0]

Reserve

094h TIM_DCTRL Reserve DBADDR[5:0]

098h TIM_DADDR BURST[31:0]
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14.4.2 ¥=H % 1 (TIMx_CTRL1)

e Hdk: 0x00
HAifE: 0x0000 0000

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved Reserved CISEL
™w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Reserved CLRSEL Reserved ARPEN | ONEPM Reserved UPDIS | UPRS CAMSEL[1:0] DIR | CNTEN
™w ™w ™ ™w ™w ™w ™ ™w
i, B iR
31:17 Reserved fREE, WARFFRAME
16 CISEL JBEIE 1% $ (Channel 1 selection)

0: HEFEAMBCHL CREIOM) 55

1: HEFAFHCHI CRACOMP) 155

15:14 Reserved RE, LAURFEEAME

13 CLRSEL OCxRefi#% (OCxRef selection)

0: EFEIHOcxclr (ETR) {55

1: BEFEHHOCkelr CRECOMP) 55

12:10 Reserved e, DARFFEAE

9 ARPEN HzhE A S R VFL  (Auto-reload preload enable)

0: TIMx_AR ZFAE4% I T af - a5 H

1: TIMx_AR FAE& MR T AR

8 ONEPM HkH Bzt (One pulse mode)

0: ZEF Bk, R A TR AR N AN S o B AR
1o fEREEBRMRE, T IRERTH R AN TR T b4
7:6 Reserved RBE, DARFFEAH

5 UPDIS HHZEH (Update disable)

ZALH T8 S A R ST (UEV) B4

0: M. WREHLELUTRMFL—, HAER UEV:

— TR B T

— TIMx_EVTGEN.UDGN i #f &

— WAz 1) 45 1R B A B

ST A AR AR U BB AT T .

1: UEV 2. AERE#FM, L7374 (AR, PSC M1 CCDATx) fREFEAIN
. W TIMx EVTGEN.UDGN v 8 {7 s WA i il 88 &2 AR R AL, ST 50146
AT EER N TS A2 -
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(e

vy

it}

UPRS

B HH R (Update request source)

ZA Tl AL RE UEV .

0: WIRFEH HWE DMA WERAERE, LUNE SRR~ ETEH W DMA iF
K

— THEEE B R

—TIMx_EVTGEN.UDGN i #f % &

— WAz 1) 45 1R BT AR B

1o W EE kel DMA WERAERE, A THEES B/ Mi s A B e DMA
Ko

3:2

CAMSEL[1:0]

R I (Center-aligned mode selection)

00: HZNFHER . TIMx CTRL1.DIR #§5E A -5 m T it4.

0l: HRXFFAENL.  THEESAE T R TN U2, 18 N TR b TR A
WHEN 1.

10: PRS2, TS FE P o TP AU T8, ) v B i L A AR S L
wEAL.

11 e 3. THEESFE R TR A4, ) Bt B T ot e L R
PR EMEEN 1.

LB SR I (TIMx_CTRLI.CNTEN = 1) , R EFEM LS 51T
Bl rfr g xf 75 =C

DIR

77 (Direction)

0: HEERm Bt

1. TS 1A N

T 2 B B P IR 7 R CE G G a5 BRI i 9 H i

CNTEN

ffifEiHE#s  (Counter enable)

0: ZE1bit%as;

1. fEReTHEs .

T TEHHIRE TCNTENLL )G, SFE6RT e, [T R HIg#8 T B L F. MATHC
A L Z) L B8 1 % EECNTEN 17 .

e B RE T CNTEN 1/ )7, 7 & 7F £ 2 B 1 TIMx_CLK , CNTEN A4 & M
TIMx_PCLK /A6 FITIMx_CLK 3% -

14.4.3 #H| 78 2 (TIMx_CTRL2)

s HE: 0x04
EAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved TIISEL | Reserved | CCDSEL | Reserved
™ ™
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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MMSEL[3:0] Reserved
AL, 2R Eiiipra)
31:20 Reserved RER, IR AE
19 TI1SEL TIESE  (TIN selection)

0: TIMx CHI 5| BIERITIIHN ;

1: TIMx_CHI. TIMx CH2MITIMx_CH33| 1% 385 ER T A «
18 Reserved RE, UAREFEAME

17 CCDSEL WP/ LLE FIDMAER:  (Capture/compare DMA selection)

0: MRAECCKHEMRT, %HCCxIHDMAK:;

1: MRATHEMN, %HCCxIIDMAE R,

16 Reserved LREE, IR EAE
15:12 MMSEL([3:0] L

X 4 A TR F RN RE B E R BRI P E S (TRGO) .« FIREMIA G :
x000: EA7 - %4 TIMx_EVTGEN.UDGN Ehz st WBL il 8= A B AL, Il
TRGO Mkvf. ZEJE—FENL T, TRGO LI5S 552brE A LLA BT EEiR .

x001: f#§E - TIMx_CTRLI.CNTEN A FfEflkHid (TRGO). A7 EFR &332 A~
SE I 2% Bl 7 — BRI ) P9 TR MO B 8

2 TIMx_CTRLI1.CNTEN A7 B AL BT il R S\ e By, THsSiRe s 5
FZRDAS

M RE S S A NSRBI, TRGO A —ANEIR, MIEL#E 7 MR (&
. TIMx_SMCTRL.MSMD {78

x010: FH - EFFEHFHENMRE (TRGO). B, 352 i 4% e Ay FH 1E M e i
TR AL -

x011: EEfkH - 24 TIMx STS.CCIUITF #iiEN (BMEECLLRET) , BIHR
FEBL AT, filUR i R ik — AN IERKI (TRGO).

x100: tb#: - OCIREF {55 HAfEflKHiH (TRGO).

x101: FWE - OC2REF 155 HfEfil kst (TRGO)

x110: [L# - OC3REF {55 HfEfilR4iH (TRGO).

He: R,

11:0 Reserved REE, DR FEEAE

14.4.4 WEHFHFEHE (TIMx_STS)

s HE: 0x08
HAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved TITF Reserved | UDITF
346 / 456 EREEARBAHERAT NSING TECHNOLOGIES INC.
Hudik: RN RS LU X R AL X R R %1095 [ IS EOR K E
1% +86-755-86309900 . +86-755-86169100
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rc_w0 rc_w0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Reserved cc30cF | c20cr | cerock (GLDENT Reserved CC3ITF | CC2ITF | CCHTF
rc_ w0 rc_ w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0
R B iR
31:19 Reserved fRE, WAREEENAE
18 TITF fid & 3R WrFRIE  (Trigger interrupt flag)

MR AR C MBI A T B TR A e A U, E TR GIR N S A
BN, B TEER T RAE—AHD R ZALE . e AR 0,

0: Jofid &A™

L i o BT S5 A I 8 o

17 Reserved RE, WIRFFEAME

16 UDITF iR E (Update interrupt flag)

BAECL R AR TR SRR, 24

— 3§ TIMx_CTRLL.UPDIS=0 i, JEHESIHHSE LGS TE (BEEHHESESET 0
I A BB HAFUEV) .

— ¥4 TIMx CTRLI.UPRS=0 K}, TIMx CTRLI.UPDIS =0, FHilil#4iE
TIMx_EVTGEN.UDGN A7 LS ¥4kt CNT.

- ¥4 TIMx_CTRL1.UPRS=0 i, TIMx CTRLI.UPDIS=0, JfHit#¥#% CNT mHifitk
HAFEFWIE. (B0 TIMx SMCTRL ZEaSUiA)

A R E S .

0: RREEHFMF

e AR v e

15:12 Reserved e, DAURFFEAE

11 Reserved TRBE, DARFEEAE

10 CC30CF IR/ L3 E LSk iric  (Capture/Compare 3 overcapture flag)
2 J.CC1OCFHiik .

9 CC20CF g/ b2 EE i IARIE  (Capture/Compare 2 overcapture flag)
2 WCC1OCF#id .

8 CC10CF R/ E R 3RRIE  (Capture/Compare 1 overcapture flag)

AN A L 1 S A T AR NI BRI, AR T AR . S0 SRR AL
0: JCEEHMHR™,

e TR A WA IR B TIMx_CCDATI #7380, CCUTFIPRETS A1 .
7 C3LDCNTITF TI3E A i T B2 2% 2O LVRAE H b id

0: TTI3H FCF il R TH RS R OV LVRIA K A4

1 RATI3AE RO R T e LVRAE

6:4 Reserved PREE, DR FEEAE
3 Reserved PREE, IR FEEAE
347/ 456 H EHA RS IRAT NSING TECHNOLOGIES INC.
Hihk: PRYITE R L X B AL X E IR %1095 [H [ AR K
Hi%: +86-755-86309900 fEH.: +86-755-86169100
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(Ve €y

R

2 CC3ITF

P/ LB WibRE  (Capture/Compare 3 interrupt flag)
2% CCUTFHIR .

1 CC2ITF

Hg/thEL2HWibRid  (Capture/Compare 2 interrupt flag)
Z%CCUTFHA.

0 CCIITF

3R/t R kT AR
R IEIE CC1RE B M AR

B gexd RSN, M BEHE S BB AR R, A R E (S
TIMx_CTRL1.CAMSEL fiffiif) . iz HEAFEE.

0: RKHEITH .

1: TIMx CNT fI{H5 TIMx CCDAT1 HI{EAH.

% TIMx_CCDAT1 FIMEKXKT TIMx_AR BER, GiRi-$ssdid (FEm i gom L/
MR HEUE AT A TR TR, U TIMx_STS.CCLITF Ar# A8y i B o

WIS BIE CCIME B AR
MR R AR, AT AR E .
0: KRN,
L: RAERARR.
W AR TR A 120

(Capture/Compare 1 interrupt flag)

ZA A EGEEL TIMx CCDAT1 &%,

THHEMECAE TIMx_CCDATI Hifigk. 7€ IC1 ERWE|S ik

14.4.5 B4 F S (TIMx_EVTGEN)

{82 Hhit-:0x0C
5 14#:0x0000 0000
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Reserved TGN | Reserved | UDGN Reserved CC3GN | CC2GN | CCIGN
B B iR
31:11 Reserved TREE, DARFEEAE
10 TGN Fed R F A (Trigger generation)
YA B AR, ZAAT AR A AR AR, T BT TIMx_STS.TITF = 1, W5 AHR
FI BT RIDMABAEBE, Bl AR R T T FIDMA. AL BB 1R B 375 % .
0: LAl
e PR MR A
9 Reserved TREE, DARFEEAE
8 UDGN FHHETHFAE  (Update generation) AL H¥AED, HAEAFEZENE 0.

348/ 456
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R 2 iR
MR ER, A DERE R . MR AR S E RGBS
SDPIEE, THHEAE TN FEEA LU N S E R, EAE R T R E
TIMX_ARZFF A7 IME . %A hAELE H ZhiEE.
0: JaEhfE
1. AERCE R
7:4 Reserved TRE, DAURFFEAE
3 Reserved &, LAURREEAME
2 CC3GN FEAE IR/ L3 (Capture/Compare 3 generation)
2% CCIGNHIE .
1 CC2GN FEAER R/ B2 F A (Capture/Compare 2 generation )
%% CCIGNHHIA
0 CCIGN FEAETH IR/ L 1 (Capture/Compare 1 generation)

BB, AT A AR LR . A B A
CCIX}RLEIE At A =R

TIMx_STS.CCIITF ArEA#E4iE, WERMN BRI DMA #AERE, Hta = LM R
TR DMA.

CCIX PLEE AN -

TIMx_CCDATI1 i3k 4 a1 5#8E, J+% TIMx_STS.CCIUTF frdfim, WRMHPK
TR DMA #EfERE, W= AN T DMA. 41 TIMx_STS.CCUITF B4
FifE, WHiE TIMx STS.CCIOCF.

0: Jozhff:
1: ERG CCl1 3R/t St

14.4.6 MEERI=H|F73% (TIMx_SMCTRL)

ik 0x10
HAifE: 0x0000 0000

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved MSMD
w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
EXTF[3:0] EXTP | EXCEN EXTPS[1:0] SMSEL[3:0] Reserved TSEL[2:0]
w w w w w w
b | &R ik
31:17 | Reserved fRE, WAREEEANAE
16 MSMD F/MER (Master/slave mode)

0: FAFH:

349/ 456
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1: filRHiAN (TRGD ERIFMAPER T, DAL EN S GEETRGO) 5T MM E R 4 A
e . IR ERAE LA E I 38 725 B — A — (AR 2 AR A R

15:12 | EXTF[3:0] AR Ak A 9B (External trigger filter)

X A7 5E X T ETRPE T JE VR 23 K FF(RCC_TIMFILTCFG. TIM4FILTCLK[4:0] 7577451k 5 A N 37
JEVE AR RFESNAR) . B YERAs t— D FA PR, EIC R BINADF 5 27 A — AN
BEAE «

0000: FEJE A%, LATIMPY &8 TAER Bl oRAE

0001: N=1

0010: N=2
0011: N=3

0100: N=4

0101: N=5

0110: N=6

0111: N=7

Ixxx: N=8

11 EXTP G f Mt (External trigger polarity)

A IE £ FIETRIG 2 ETR F AR SRAE ofi A #4F

0: ETR& H-Fal ETHEA AL

1. ETRAGHLFEL N A AL

10 EXCEN AR RERL  (External clock enable) %478 HAMTI 42 . BHE, 11EESHETREFE
5 R IT R RO IS .

0: ZE LA i 22,

1: fFRESMERI 2.

VE 1: 2[RI FERESF AT B REC 1 RIS T EREEEC 2 I, SF BT PRI RIA S ETRF

TE2 s LU FMBLEEC AT LU 5 m B0 [ (/. B, [T RECRI A . 1A,
TRGI E4##%F] ETRF (TIMx_SMCTRL.TSEL #'111").

7 3: 2 TIMx_SMCTRL.EXCEN /-5 FESf il #0501 JF#F TRGI ##%F] ETRF
(TIMx_SMCTRL.SMSEL = 0111 #1 TIMx_SMCTRL.TSEL = 111) HI5CR# /7

9:8 EXTPS[1:0] | #7340  (External trigger prescaler)

AR A5 S ETRP MIBR MR Z N TIMXCLK $URMK 1/4. S NERSMEESE), ]
LU FH T2 AR 38 K B AIR. ETRP (1454

00: < PATIA 4

01: ETRPHIZHFRLL2;

10: ETRPAIZER LA4;

11: ETRPHIFKRLLS.

7:4 SMSEL[3:0] | M#siEH  (Slave mode selection)

HIEFETHMNBES, MRES (TRGD A ROLH S H A S AN MEARDG O N3z 5 17
AN 1) ZF A7 AR D

0000: FKPAMBE — UIHCNTEN=1, T35 45 B2 th P 3 i ok 5 .

0001: Zwfda$ii=X1 — HRIETRFP2MHSF, THEERETIIFPLIA 1A B/ R iH4.

0010: Zifd#E2 — MHETIFPIR ST, THEERAETRFP2(N AW M b/ R k4. 011 ZmfidaiE=A

350/ 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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3— MR A—AME SRR, TS AETIFPIAITIZFP2 (A ) _E/ R ih 4.

0100: EA#EA - fEikEMRMA (TRGL) W EFWY, THEEE EPIG I BN T a3
0101: [4E#E — M RH AN (TRGD s, WHEESME IR . — BAlRM AL, W
sk EARERD o TR SRS R 2 4

0110: fil A — THEERIEMAIMNTRGIN LI E S (HASEAD |, R THE R a2 521
.

0111: AN A1 — LA BN (TRGD I ETHREIRS)THEG .

1000: MK gmid =2,

1001: IEATImADARHEE04 — MRAETI2FP21 7, THEGRETIIFP LA B/ Rt 4. i CClPik
EE AR (BURA D

1010: IEACGmAG #8505 — METIIFPIR B, THEESETIRFP2 (iR m) b/ it 4k, i CC2Pik
EEaA (GUN/ED

1011: ke P 4wt z2.

1100: kb i Fomig iz, @it CC2P&R B TI2FP211WiH 40k

1101: fREE.

1110: R

1111 Sk gRig sl . 38 CC1PAICC2P ¥ B TI1FP1AITI2FP2 i Hidusil

M WIRTIIE ED W LA (TSEL=100) ff, FEAE/H 1. X245 %, TIF EDE
BEATIIF LR — TR, BRI THE R CE 2R BT A

3 Reserved REE, WIRFFEAME

2:0 TSEL[2:0] fah )& (Trigger selection)

XN T A TR T Al R N

000: PEBfil&0 (ITRO)  100: TIIAIAVEKINES (TIIF_ED)

001: PEBfZ1 (ITR1)  101: JEIEJEHEH 281 (TIIFPD)

010: AIRMlR2 (ITR2) 110: JEMJEIER B2 (TI2FP2)

011: PEBflA3 (ITR3) 111: SMFfilE%Hi N (ETRF)

B2 KRITRxIHHT, S HE14-5.

T L] N GEERIHE (QISMSEL=0000) I #E403F,  LLEE 5 2O I 724 44 iR 7

% 14-5 TIMx 3l RE3E
Slave timer ITRO (TSEL = 000) | ITR1 (TSEL = 001) | ITR2 (TSEL = 010) | ITR3 (TSEL = 011)
TIM1 TIM3 NA NA NA
TIM3 TIMI NA NA NA
TIM4 NA NA NA NA

14.4.7 DMA/F Wi RE /728 (TIMx_DINTEN)

s Hibk: 0x14
EAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
351 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
bk IR L X B LR S 1005 B A A K JE
Hi%: +86-755-86309900 fEH.: +86-755-86169100
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Reserved

TDEN | Reserved | UDEN | Reserved | TIEN UIEN

15

10 9 8 7 6 5 4 3 2

™

1

™w

0

Reserved

CC3DEN | CC2DEN | CC1DEN

C3LDCNT

IEN CC3IEN

Reserved

CC2IEN

CCIIEN

Bk

£y

i)

31:22

Reserved

RE, IURFFEALE

21

TDEN

Vi R DMATE 3K
0: Z&1-fh R DMAIE K
1: ¥ RDMAGE K.

(Trigger DMA request enable)

20

Reserved

REE, LARFFRALE

19

UDEN

RVFEHIDMAIERK  (Update DMA request enable)
0: Z51EFHTHIDMATE K ;
1: RV EHFIDMATE K.

18

Reserved

REE, AR RALE

17

TIEN

i A T8
0: ZE1EA A i
1. A REf A T .

(Trigger interrupt enable)

16

UIEN

FCVF R P T
0: ZE1E ST eI
1 S H b

(Update interrupt enable)

15:11

Reserved

TREE, IR A E

10

CC3DEN

SO SR/ L B3 IDMATE 3R
0: ZE 133k L3 IDMATE 3K 5
1: VIR L3 IDMATE K

(Capture/Compare 3 DMA request enable)

CC2DEN

eV 3R/ EL 2 DM 3R
0: ZX LR/ LLB2HIDMATE R ;
1: FOUFHS/ L B2IDMATE R .

(Capture/Compare 2 DMA request enable)

CCIDEN

SV R/ EL B 1 DMAE 3K
0: 2L/ LLE1IDMATE R ;
1: VFR/EEE 1 IDMAE R .

(Capture/Compare 1 DMA request enable)

C3LDCNTIEN

RYFTI3HE Rl & T B B 8 ON L VRAE H 1B
0: ZXIRTI3AE b R T B 28 38 BONLVRAE W
1: FUUFTI3E RUE Al R T B8 2 BN LVRAE I

Reserved

RE, IURFFEALE

CC3IEN

FEVFH AR/ L3 Iy
0: ZE1EHf3R/ LB s
1: SUVFER/ LL B3 T .

(Capture/Compare 3 interrupt enable)

352 /456
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hoig | &K E1:57)

1 CC2IEN SV FR/EL B2 F W (Capture/Compare 2 interrupt enable)
0: ZEILHHR/ L2 s

1: SRV B2 F W

0 CCIIEN VP FR/LLE T W (Capture/Compare 1 interrupt enable)
0: A& bR/ LLA 0 s

1: SRV R/ LR L T

353 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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14.4.8 R/ B FHFHE 1 (TIMx_CCMOD1)

s HbE: 0x18

HAi{E: 0x0000 0000

WIETHTEAN G0 st (Lhie=), IE 17 17 AR ) CCxSEL 75 o %3 fFgs e fr
AR R e S AN A AR AN [ OCx IR T 7E Hi A R I Zhag, 1Cx iR T iE fE i A B R 1 2h
o PRI, (A — AN AE K H A A AT D e =& AN [E 1

S LR
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 4 3 2 1 0
0C2MD[2:0] OC2CEN | OC2FEN | OC2PEN | CC2SEL[1:0] OCIMD[2:0] OCICEN | OCIFEN | OCIPEN |  CCISEL[1:0]
rw rw rw rw rw rw rw rw rw rw
Bk 2R iR
31:16 Reserved &, LAURREEAME
15:13 OC2MDJ[2:0] b2 (Output Compare 2 mode)
12 OC2CEN S LE B 2iE0fRE  (Output Compare 2 clear enable)
11 OC2FEN i b2 POE RS (Output Compare 2 fast enable)
10 OC2PEN M BB TEE R AERE  (Output Compare 2 preload enable)
9:8 CC2SEL[1:0] 3K/ L #i2i%FE . (Capture/Compare 2 selection)
AL E SCEIE R T CRIANAED BN
00: CC2iHiEH: N & v ;

01: CCLMEHICE NN, IC2BRHFTETI2 |

10: CCIEIEMEACE AN, IC2HUHETI |,

11: CCIBIBMILE AN, IC2HETTETRC . OB A AR 7 Py 3 i & Sy A gt v
At (EHTIMx _SMCTRLZF /783 (I TSELAER)

J#: CC2SEL (X 8 /i (TIMx_CCEN # 17 #HICC2EN=0) A 42 i 5117

7:5

OCIMD[2:0]

A P LR
X T E Y 2% 155 OCIREF, 'BE¥E T OCl fl OCIN [Fi{E, 7w Fea
, T OC1 #1 OCIN MJAZHFEHR T TIMx_CCEN.CC1P #
TIMx_CCEN.CCINP 1.

000: 4. TIMx CCDAT! Zfr#Fit4ids TIMx _CNT Z[alfILLE% OCIREF 13
FBA M o

001: KpmiE 1 WEAULEH A RHET. 4 TIMx_CCDATI = TIMx_CNT K,
OCIREF &5 ¥4 sl > s T o

010: KemiE 1 WEAULEHFIER BT X TIMx_CCDATI = TIMx_CNT K,
OCIREF 15 544 i b Ak P

(Output Compare 1 mode)

354/ 456

EREARBBERAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



an,
%) EIREA

www.nsingtech.com

R 2 iR

011: #M%. ¥ TIMx _CCDATI = TIMx_CNT i, OCIREF 15 5 K54#0%% .

100: SR$IFERLE . OCIREF {554 5mH] K.

101: SR$IE XA, OCIREF {55 #5mE] M H .

110: PWM B3 1 - 7R BN, % TIMx_CNT < TIMx_CCDATI, Ji#iE
1 [ OCIREF 55 M, BN EEF. En FiEiET, mE TIMx_CNT >
TIMx_CCDATI1, W#iE 1 # OCIREF {55 MK, B NEHE>.

111: PWM B 2 - #EF Bk #ogilr, & TIMx_CNT < TIMx_CCDAT1, Ni#iE
1 /) OCIREF {E5 MK, BRI NEEY. 7ER T i30T, m$ TIMx CNT >
TIMx_CCDATI1, M#iE 1 ) OCIREF {55 N, BN EE.

M1 & PWM #2012 PWM 0 2 47, OCIREF H-FIXTE LR ECE LI
HRE MG LRI T) PWM 2001 A 220

4 OCICEN i LA 135058 (Output Compare 1 clear enable)

0: OCIREF AAZETRFHiIN 1520 ;

I: —HRFIETRFA &, 7EBROCIREF=0.

3 OCI1FEN HrH i1 PUEFEE  (Output Compare 1 fast enable)

AT FH F IR C CHin H o il = i N A PR i

0: H4ETHEEE SCCDATIMIME, CCLIEWHAIE, RUEfRA AT . Mk #5140
N — SIS, BOECC 14 H i /N T B Dy 5 i 40

1: S NBIfloR 348 00 SO PE G R A T — IR LB . PRk, OC1#ik B oL
LTI 5 PR SR TG0 SRR R 35 1 RE R C.C 1 o H ] PR S B 48 45 5y 3/ 1 e
.

OCXFEN R 7638 38 7 Bt B P WM 1 5P WM 2 A .

2 OCIPEN G beE 1 TUN#E#ERE (Output Compare 1 preload enable)

0: Z5H TIMx_CCDATI1 FFAZEAMTINE IR, SCREBER X TIMx_CCDATI % A7 #% 1
ITEEAE, BNBESLEIA AL

1: ffif TIMx CCDAT! ZfEasfTnEtine. AU FUmE a7 s g s 550k .
WA R ER, TIMx CCDAT1 B BINE 25 7 2 fe st

JE 1: N2 TIMx CTRLI.ONEPM =1 (7EHEBRMHEZCT) B, FFEEH PWM (0
A5 GF TR A7 77, B R TR EANE AT o

1:0 CCISEL[1:0] igf/LbEsl #%#,.  (Capture/Compare 1 selection)

X7 SGEIE P TA CRINARD N % 5%

00: CCLIE i e & Mo ;

01: CCLIEEWME NN, ICIBUFETI E;

10: CCLEERML B NN, ICIMUTETI2 E;

11: CCUREWEE AN, ICIMHAETRC . ML TAELE Py 5 ik & i A idk
B CHHTIMx_SMCTRLZ {74 FUTSELAE R .

JE: CCISEL (R AGE I (TIMx_CCEN F7E#HICCIEN=0) 7 2] 547,

355 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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AR
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
IC2F[3:0] 1C2PSC[1:0] CC2SEL[1:0] ICIF[3:0] ICIPSCY1:0] CCISEL[1:0]
(L, ey R
31:16 Reserved RE, LAURFEEAME
15:12 IC2F[3:0] N IR2UEM 2 (Input capture 2 filter)
11:10 IC2PSCI[1:0] N/ 3R2 T/ A (Input capture 2 prescaler)
9:8 ICC2SEL[1:0] /L2 (Capture/Compare 2 selection)

X2 SCEIE TR CRINARHED KB LR

00: CC2iHiE i e & i

01: CC2IBIEWME AMAN, IC2HHTETI2 L ;

10: CC2IBIEMEACE AN, IC2BURTETI |

11: CCEIEMIE NN, IC2METETRC o BN TAEAE Py A din A\l P it
(FHTIMx_SMCTRLZ 4785 I TSELLLIER)

VE: CC2SEL (XA EFHHT (TIMx_CCEN #4724 9CC2EN=0) 721 547.

7:4 IC1F([3:0] AT IR 1R AS  (Input capture 1 filter)

1% JUAE5E X T TIEUF IS 23K B (RCC_TIMFILTCFG.TIM4FILTCLK[4:0] 2517 8% 4k & HH B
HCF IR AR RPN ) . B IR B — AP AR R, S BINA FA 5 2 AR
— N H B

0000: FEJENE A, DATIMPYI TAER B0 RAE

0001: N=1

0010: N=2

0011: N=3

0100: N=4

0101: N=5

0110: N=6

0111: N=7

Ixxx: N=8

3:2 IC1PSC[1:0] B N3 T4 45188 (Input capture 1 prescaler)
X2 5E LT CCHfA (ICD) TR H .
— HTIMx_CCEN.CCIEN=0, /45 ds & 17 .
00: FTTZAnas, AN O AR — NI R — AR
01: AR AR — A3

356 / 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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10: AN SFAFfh R — A 3R

11: BEANFA R — a3k

1:0 CCISEL[1:0] /L 1E$E  (Capture/Compare 1 Selection )

X258 SCEIE M7 ) CRINARTD SN i 3%«

00: CCLIETEH B AHH

01: CCUBIEHICE NN, ICIBUFFETIL |

10: CCLIBIEMEACE NN, ICIBURETI2 b,

11: CCUBEMEE NN, ICISETRC o AR AN TAELE P il 4 N ik o st
CEHTIMx_SMCTRLZ A3 M TSELAZIE SRR o

JE: CCISEL (R A8 0T (TIMx_CCEN & 72 #4H9CCIEN=0) 7 i/ 549,

14.4.9 FHHR/ HBHEAFHFSHE 2 (TIMx_CCMOD2)

s Hidl: ox1C
SAE: 0x0000 0000
£FE L CCMODI1 /788 4k

far HH ELEE R
31 30 29 28 27 26 25 2 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 I 0
Reserved 0C3MD[2:0] OC3CEN | OC3FEN | OC3PEN | CC3SEL[1:0]
ALk 2R iR
31:8 Reserved TRBE, DARKEEAE
7:5 OC3MD[2:0] i b3 (Output compare 3 mode)
4 OC3CEN H bE A 350f#BE  (Output compare 3 clear enable)
3 OC3FEN i LB PUE RS (Output compare 3 fast enable)
2 OC3PEN i L3 WidE #AdiE (Output compare 3 preload enable)
1:0 CC3SEL[1:0] 3R/ L3k FE:  (Capture/Compare 3 selection)
X247 SCEE R TR CRNA D AR L
00: CC3iHiE#: M & v ;
01: CC3MIEH ML ENHIA, ICIMINTETI3 L
10: RE
11: CCIMIEHELE NN, ICIMFTETRC Lo AR A TAETE P 3 fish 2 i N\ A 38 H
(FHTIMx_SMCTRLAFF A TSELALIEHE) o
JE: CC3SEL (X A8 T (TIMx_CCEN #F /£ AHICCIEN=0) 7 2] 5/,
BWAHRER:
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31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 4 3 2 1 0
Reserved IC3F[3:0] IC3PSCI1:0] CC3SEL[1:0]
(&= 2R iR
31:8 Reserved CREE, IR EEE A
7:4 IC3F[3:0] TR ERE A% (Input capture 3 filter)
3:2 IC3PSC[1:0] N/ 3R3 TR0 44 (Input capture 3 prescaler)
1:0 ICC3SEL[1:0] IR/ LU 31 FE (Capture/compare 3 selection)

00: CC3iHuE B B V%
CC3MIEH AT & NN, IC3HRYIETI3 L,

CCIMIEMIC & NN, IC3MLSTETI4 I

01:
10:
11:
TIMx_SMCTRL & 7% [ TSELALIE )«

X258 GBI TT MG, KA

CC3ilIiE ML B NN, IC3MFETRC E o AR AN A LE P9 30 fid % 4 A\ s v B (e

JE: CC3SEL (X 7E#5E F T (TIMx_CCEN #1778 11ICC3EN=0) 7 32 i] 519

14.4.10 PR/ U BEREF F25 (TIMx_CCEN)

i #% ik 0x24
SA{E: 0x0000 0000
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved Reserved CC3P | CC3EN Reserved CC2P | CC2EN Reserved CCIP | CCIEN Reserved
rw rw rw rw rw rw
Brisk B iR
31:12 Reserved e, DAORFFEAE
11 CC3p IR/ EL B35t # P (Capture/Compare 3 output polarity)
Z#TIMx_CCEN.CCIPHI#iik.
10 CC3EN R/ EL B3 H e (Capture/Compare 3 output enable)
ZH#TIMx_CCEN.CCIE [ithik.
9:8 Reserved e, DARFFEAE
7 cczp /LB % (Capture/Compare 2 output polarity )
Z#TIMx_CCEN.CCIPHIHfik .
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(Ve €y

it}

6 CC2EN

iR/ E A 2 % A R
%%TIMx_CCEN.CCI1EN{) i .

(Capture/Compare 2 output enable)

5:4 Reserved

TREE, IR AL E

3 CCI1P

T/ LA 4 A
CC X POEE Hyta AU

0: OCl =HFHEK

1: OCl fKHFH

CC I POEE NN

BRI, A% F i B I IC L IC T AR SV i A5 5 sl 5

0: JESAfl: 24 IC1 A BT RARIREIE. MAESNBMAR, I1C1 2IERAHN.
1 JAf: 2 IC1 P=A RIS R AIREE . MRSl I, ICT BESAH.

(Capture/Compare 1 output polarity )

2 CCIEN

PR/ LA L i R A
CCLEERC B M4
0: KHl— OCIZEILfidl, FEHOCIHYH L A& T MOEN. OSSI. OSSR. OIl.
OINNFICCINENA fI1H -

1. JFJE— OCUE T4 206 S a5 B0, Ff i P48 T"MOEN. OSSI. OSSR.
OIl. OIINFICCINENALHIE .

CCLEERE N

AL HE T THEER FE R B BRI SR A TIMx_CCDATI1 &7 47 %5 »

0: ffZRZEEIL;

1. fZRAERE.

(Capture/Compare 1 output enable)

1:0 Reserved

RE, IR R ALE

F 14-6 FRE OCx V¥ H AL

CCxEN

OCx output status

Disable output (OCx=0)

OCx = OCxREF + polarity

VE: EEFIERIE OCx BRI A0 1O T IHIRER AT OCx B NRE LUK GPIO Fl AFIO 7%

14.4.11 HIF/HEFFE 1 (TIMx_CCDATI1)

e Hdik: 0x28

SAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CCDAT1[31:0]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCDAT1[31:0]
359 / 456 HREARBAAERAT NSING TECHNOLOGIES INC.
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R 2 E1:57)

31:0 CCDATI[31:0] 3R/ LGB 1/{E (Capture/Compare 1 value)

B CCl HiEm & N -

CCDAT! H&HE 5438 TIMx CNT LLEM{E, 7€ OCl %t k5.

WERARSE TIMx_CCMODI1.OCIPEN i ik TN Thee, WS NM{E 2 7 AR EIA 21
AR BN, PCAEHEMRAERN, WHUNEREA S B 78

B CCl B E AR

CCDAT1 B& B — MM AMIK 1 FHF IC1) (LMt EasE.

c B oA, A% CCDATI1 Fl CCDDAT1 HAEEEL.

LB oM R, ZF7E4% CCDAT1 F1 CCDDATI1 £ R[5S,

14.4.12 HR/ LB FHFH 2 (TIMx_CCDAT2)

s Hdl: 0x2C
SAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CCDAT2[31:0]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCDAT2[31:0]
w
Bk 2R i 3o
31:0 CCDAT2[31:0] 3/ L RGEE2/{E  (Capture/Compare 2 value)

B CC2 MR E N

CCDAT2 S& 51488 TIMx CNT HEHME, £ 0C2 it ERIES.

WIERAKRAE TIMx_CCMODI1.OC2PEN 7 Hik N ohae, W5 N {H 2 57 AL 5 EH 2%
TR BN, DUMBERT AR AR, TN A SR BB A AR .

B CC2 B E NN

CCDAT2 B&HEE— M AMIR 2 FF 1C2) L EasE.

ML B AN, F/E4% CCDAT2 1 CCDDAT2 HfgizE.

B OV R, A CCDAT2 Ml CCDDAT2 RS H).

14.4.13 F#IR/HEFHFSE 3 (TIMx_CCDAT3)

e Hadt: 0x30
EAifE: 0x0000 0000

360/ 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
CCDAT3[31:0]
™
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CCDAT3[31:0]

Brisk B s iR
31:0 CCDAT3[31:0] 3R/t @ a3 1{E  (Capture/Compare 3 value)

B CC3 Wi E N

CCDAT3 &3 511448 TIMx CNT HLEHIME, &£ 0C3 it ERITES.

WERARAE TIMx_CCMOD2.0OC3PEN i ik Nk vhge, WS N M {E 2 7 AL EIA 2%
T BN, DUMEHIE AR AR, TUINEAE A 2 i 200G ) A A7 4

B CC3 MERE AR

CCDAT3 A&l /G—MMmARfEE 3 H 1C3) fLHnitEEsE.
LB A AT, 2F/74% CCDAT3 1 CCDDAT3 HAgiEEL

R E v N, A CCDAT3 Ml CCDDAT3 &[5 .

14.4.14 T4 #iE% (TIMx_PSC)

k. 0x40
Al 0x0000 0000

31 30 29 28 27 26 25 2 23 2 21 20 19 18 17 16
Reserved

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PSCI15:0]

™

B, B iR

31:16 Reserved fRE, LIARFFEAME

15:0 PSC[15:0] TSy #iizsfE  (Prescaler value)

TSI A fok ont = fok pse/ (PSC [15:0]+1).
TRRETFHAR, PSC {AERMEBI T SRR T A 4728 e

14.4.15 B3 EERFFE (TIMx_AR)

fi % Hh ik :0x44
5 A OXFFFF FFFF
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31 30 29 28 27 26 25 24 2 2 21 20 19 18 17 16
AR[31:0]
rw
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
AR[31:0]
W
AL, B s Eiiipra)
31:0 AR[31:0] HEIEBEHANE (Auto-reload value)

LI

H S ERA NS, A T

ARG TR BN SE PR 1 2 B R A7 2R I (B

VEANZS#412.3.17: A RARKEH

14.4.16 7+¥#% (TIMx_CNT)

el : 0x48
Al 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CNT[31:0]
™
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[31:0]
™
ALIZ, B ik
31:0 CNT[31:0] T EE A (Counter value)
14.4.17 @I 1 WP FFEE (TIMx_CIFILT)
k. 0x64
SHAifE: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved THRESH Reserved WSIZE FILTEN
™w ™w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved
362 /456 H RHEARBAEFRA R NSING TECHNOLOGIES INC.
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LI, 2 g
31:30 Reserved REE, IR EAE
29:24 THRESH][5:0] SRREIE B B P 25 B8 8 (Threshold), K 63:

AROZHABTIRE. EREEON, WRERENEERTSETRE, T2
WA ONE R, FRERIER TZE. WREHN 1 A0 WEEAD TR
B, Wyt R A . BEN R E KT T Window fHHT—F.

A R BV B9«

B/ME: HERRKERIONY LR (B e gD 201 AT R, Jf B
KT ARADI—F.

B0, WRBRKANN 3.2% (FE R, WBERNN [B3.29=4+1=5
BAME: ARESRANCTREE EB I BN, fFEATEARNY.

B, AR ME S KN 3.2% (TS iR 0D MBMERCN TR (3.2)=3.

23 Reserved PREE, DIRFFEALE
22:17 WSIZE[5:0] SR E I E 0 R/ME (Window size) , oK 63:

W RPNGE TSRS T — MBI &L D RIEE. AE FIFO 4 64 i, &
KREGIN 63, Rk dd HRNEER 63,

16 FILTEN PRI ARAERE (Filter enable) :

0: JEILARAERE

1 SRR RE

15:0 Reserved fRE, LIARFFEAME

14.4.18 18iE 2 JHEFFS (TIMx_C2FILT)

i Hidl: 0x68
SAE: 0x0000 0000

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

Brisk B iR

31:30 Reserved REE, WIRFFEAE

29:24 THRESH[5:0] KRB T R R B 2 (Threshold), %K 63:

ARZHEETIIBME.  AERFEE DA, WREE S B RT B TR, W2
WA ONE . FRERIUER T2, RGN 1 A0 AN TH
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B, W pEassm b R BEN R EN KT AT Window fHHT—F.

A RV B9«

B/ME: HERRKERIONY LR (B e gD 201 AT R, Jf B
KT &R —F,

Blhn, WRBRKANN 3.2% (HOE R, WBERNKN [B3.29=4+1=5
BRRXME: ARG SRS REE EB S AN, {EATEARNY .

Blan, WRE/ME SR 3.2% (e EgD , WBERCA TR (3.2) =3,

23 Reserved fRE, WAREEENAE
22:17 WSIZE[5:0] B HSPR AN E L KAME  (Window size) , 5K 63:

& RPNRGE TSR T —DNERIINFHEIE LD RFEE. AE FIFO 4 64 i, &
KREGIN 63, Hekdd RN ERN 63,

16 FILTEN PRI ARAERE (Filter enable) :

0: JEIEARAERE

1 SRR RE

15:0 Reserved PREE, UAREFEAE

14.4.19 183 3 WHEHFFS (TIMx_C3FILT)

s Hidl: 0x6C
SAE: 0x0000 0000

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

ALk 2K iR

31:30 Reserved REE, WIRFFEAME

29:24 THRESH[5:0] KRB T R R B 2 (Threshold), %K 63:

ARZHEETIIBME.  ARFE DA, REE B RT B TR, W2
WA ONE . FRERIUER T2, WREHN 1 A0 AN T3
B, M pEasimth /AR . BENRE N KT EHET Window EH—F.

HEFF BRI S L -

R/ME:  HEERRBRIR/NE BRI (T Sl f 39D 2 1 ATt h A, JF HRR %
KT &R,

Blan, WRBRKANN 3.2% (HH BRI WRENA [B3.29=4+1=5
BKME: ARUESERANCTREE EB S AN, FEATEARNY .

B, AR ME S KN 3.2% (TS iR BMERCN TR (3.2)=3.
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23 Reserved REE, DR FFEAE

22:17 WSIZE[5:0]

B FRERE O K/ME (Window size) , K 63:
B KANRE TIERE T — N EEAN G EE LD RFEE. WNE FIFO N 64 7, &
KRZE3FIN 63, HplH&EOXKNMEEN 63,

16 FILTEN JEPARAERE (Filter enable) :
0: JEILARAERE
1 BB AR RE

15:0 Reserved REE, UAREFEAAE

14.4.20 By N EIB IS H = 74 (TIMx_FILTO)

1}% %577 f@iﬂ: : 0X74
SAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved C3FILTO | C2FILTO | CIFILTO
Arig, 2R iR
31:3 Reserved REE, IR EAE
2 C3FILTO T 3P RS
0: iy AR P
1: % e HF
1 C2FILTO JEIE 2 A RS
0: iy K T
1: frH s T
0 CIFILTO I PR IR A
0: iy K P
1: HrH &
14.4.21 RSB HRBEF 72 (TIMx_ENCDAT)
T Hbdk: 0x88
S fifE: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

ENCDAT [31:0]

r
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ENCDAT [31:0]
T
RLI, 2 ik
31:0 ENCDAT[31:0] liD AR R B AR

LI B TI3 S A7 043 (B TIMx_ENCMCTRL.C3LDCNTSEL[1:0]=2bx0f, LTt
AR HTIMx_ ENCMCTRL.C3LDCNTSEL[1:0]=2"bx 1K}, FREESHRD) I, iZa57es
BT U SLVRIE 2 [ 2 H M40, EITIMx ENCDAT.ENCDAT=|
TIMx_CNT.CNT-TIMx_ENCLVR.LVR]|

14.4.22 fRiB B R EH FHFEE (TIMx_ENCMCTRL)

fFs k. 0x8C
S Aifl: 0x0000 0000

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
[ENCDATS Reserved
T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ENCMD[3:0] C3LDCNTSEL[1:0] C3L3\?NT
™ ™ ™
i, B iR
31 ENCDATS R B A TR R c I =

LI B T3 B0H FOL (C4TIMx_ENCMCTRL.C3LDCNTSEL[1:0]=2"bx0l}, _EJF
WA UTIMx_ENCMCTRL.C3LDCNTSEL[1:0]=2"bx 1/, TREISER) W, %%5F
PR TR MR A E S LVRIE Z A ZE RS, B

0: TIMx ENCDAT.ENCDATNIE{H, BITIMX CNT.CNT-TIMx ENCLVR .LVR AFEET0 .
1: TIMx ENCDAT.ENCDAT % {&, BITIMX CNT.CNT-TIMx ENCLVR.LVR /M0 .

30:7 Reserved e, BIREREAE
6:3 ENCMDI[3:0] Gl 2R Uk .
0000:

0001: IEAZGmIDARAEE] — RAETI2FP200 H-F, TR IETIIFP LM 1) b/ R4
0010: IEAZGmDARAE2 — RAETIIFPLIHF, TS IETI2FP2 (M1 1) b/ R4
0011: IEARYmAGZHEAS — A 7 —AME SR HF, THESAETIIFPIFAITI2FP2 ¥4
Wkl /R4

0100: IEACHMISARIIN4 — MIETI2FP21 HF, THEGERAETIIFP L AR ) b/ R k4. @
HCCIPIEFHEAWE .

0101: IEACHMISARMIS — MIETIFPIAY AT, TR ETI2FP2 (iR A L/ Rk 4. @
T CC2PE T HOLIE .

366 / 456 H EHEARBAAERAR NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



any,
%) EIREA

www.nsingtech.com

(e

vy

it}

0110: fikph r Pomig il . @it CC2P ¥t B TI2FP2 I HHUd i .
O111: kit i Pempgpi=a.

1000: CCW/CWHihBii=1, THEZRAETIIFP1AWE A B/ R 4.
1001: CCW/CWHmhgi2

1010: MUk gmfdtE1. #idCCIPACC2P ¥ B TIFP 1A TI2FP2 (i £ BUskizis .

1011: XUk gmigE 2 .
1100~1111: B2
JE: XLt 7 N BEAETIMx_SMCTRL.SMSEL[3:0]=4b0000 /7 1&/ .

M XL T AITIMx SMCTRL.SMSEL(3:0] T )45 5 758 B0 3024, (1l
ENCMD[3:0]= 4’b0001 FTTIMx_SMCTRL.SMSEL/[3:0]=4"b0001 #42 iF X 4 5 #5201 »

2:1

C3LDCNTSEL[1:0]

TI3H B FHF L

00: TI3FEMHmA K

01: TI3HMLA R

10: T3 EFHEA R
11: TI3HM TR L

C3LDCNTEN

TI3 A Rl R T B 38 2 BONLVRIE A B .
0: TI3HMFELEAREMR TS HONLVRIE
1: TI3EWE MRk TS 2 8 OVLVRIE

14.4.23 SR BTH BB R BEF A% (TIMx_ENCLVR)

fFsHdk: 0x90
S Aifl: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LVR[31:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LVR[31:0]
iR 2 iR
31:0 LVR[31:0] AN (TI3) filuk a8 2E80E .

PRSI BI TR OTERE R PER. KETFER. ETHEENEE FHIEE
H - FTIMx_ENCMCTRL.C3LDCNTSEL[1:0] %577 8%) I, 5 as 34 NLVRIE .

367 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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14.4.24 DMA 8| & 74 (TIMx_DCTRL)

e Hdik: 0x94
HAifE: 0x0000 0000

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

B 22y E:po
31:14 Reserved TRE, DAURFFE LA
13:8 DBADDR[5:0] DMAZEHEE  (DMA base address)

AL T BE X DMA 5lH TIMx_DADDR #7788 (055 — M Hiuhk .

M —GEE TIMx_DADDR 58807 I, 0738 e NI [ il . SRS 55—
KV M TIMx_DADDR, 2377 [ #|“DMA Base Address + 4”7 i fil

000000: TIMx CTRLI,

000001: TIMx CTRL2,

000010: TIMx_STS,

100101: TIMx_DCTRL

7:6 Reserved R, DIRFFEALE
5:0 DBLEN[5:0] DMA#ESALEKE  (DMA burst length)

AT BE L DMA K5I CE N/ TIMx DADDR 75 77-4% IR EL
000000: 1RfE4
000001: 27A&%
000010: 37AL4

010001: 18Kf&H

100010: 35K A&
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14.4.25 FESAEA M DMA H#i3k (TIMx DADDR)

A% k. 0x98
S Aifl: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BURST[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BURST([15:0]
™
Drigk 2 i
31:0 BURST[31:0] DMA Vi 2 X .

MZ AR LB S EAER, Uy AL T bk YE R (DMA base address + DMA burst
length x 4) K2 (785

DMA base address = The address of TIM_CTRL1 + TIMx DCTRL. DBADDR * 4;

DMA burst len = TIMx_DCTRL.DBLEN + 1.

-

Wi TIMx_DCTRL.DBLEN =0x3 (4 {X4&#i) , TIMx_DCTRL.DBADDR = 0xD
(TIMx_CCDAT1), DMA HIEKSE = 5, DMA {Ffifigsthtt = SRAM {25 X Hh
ht, DMA 4h#till = TIMx_DADDR bk,

MBMERAR, TIMx ¥1A DMA Ki%iER, IHEH 4 ¥R,

¥F—IK, X TIMx DADDR #1745 DMA 7K mest 819718 TIMx CCDAT1 7%
A

UK, % TIMx_DADDR 272281 DMA ViRt 9715 TIMx CCDAT2 4%
s

DU, % TIMx_DADDR 272281 DMA ViRt 2710 TIMx CCDAT4 %1%
A
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15 EAER 2 (TIM6)
15.1 BA B B H N

FEAE N 28 TIM6 £ 5 —> 32 o2 H Bh 3R a8t 24
15.2 ZEA iy 28 F B Rt
B 32 A HBEE R BT
B 16 A IRFETIA A . (MR BTICE AN 1 3 65536 2 A ML =EAE)
B A FI/DMA ST
& EHEHEM
B CFF STOP AEsUmefi: WHErJRACE Ay LSI Y, ml@E FEHh W (B3] EXTI20) MefiE STOP AR

15-1 TIM6 HE &

Trigger controller

——{Internal clock(CK_INT)

TIMxCLK
from RCC
Reset, enable, count PSC
CK_PSC prescaler CKoNT counter(up-counting) |  upIT
Controller Stop, clear or up /
—
Update event \
\ auto-reload register Update event
F1F BRI DMA H i1

15.3 Al I S Hid

15.3.1 B ZE BT

IS EG R B T ey 1RGSR, A E R E S AR . I T TAER, B AT DRSS A
N[ 2547 24% (TIMx_PSC. TIMx_CNT il TIMx_AR).

JERC: HEIRICE Y LSI Y, TIMx CNT 35 A

R 1 5 = 38 T 2k A A 7 (TIMx_CTRL1.ARPEN) B, TN 4% 2577 28 048 2 7 B B 7E 45 K 5 S FF
UEV I £ % 3] 5 17 & 17 2% . TIMx CTRLI.UPDIS=0 I}, 4% 8%k % Eii £k & &
TIMx_EVTGEN.UDGN fi7, #4: s #H FF. 1024 TIMx_CTRLI.CNTEN 2B A7}, {1403 CK CNT 46
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o THEUESAE TIMx_CTRLI.CNTEN 47 8 07 J5 — AN B R IR i 140

15.3.1.1 T Aas ik

TIMx_PSC ZFfFas & —> 16 A ivhEs, nTH TR H AR I B BR DL 1 31 65536 Z [AIFAET N 1. &n]
PAFEZZ N ZhAS S . AAE N — RSB S AR I A 5 SR P 7 A1

Bl 15-2 T3R80 5 1 8] 4 K- 7 J

CNTEN

CK_PSC
Timer Clock = CK_CNT H H

Counter register 87 @@@ 00 >< 01 X:

Update event (UEV) H

Prescaler controller register 0 ‘X 3

Write a new value in T@V_PSC

OB 0866
Prescaler buffer 0 >< 3

15.3.2 THEEE K

15.3.2.1 [ B8R
TR FHEE T, A 0 R %5 TIMx AR (M, SRIG AN 0. FE7F7 A4 H ¥ ns k.

W% E 7 TIMx_CTRLI.UPRS 7 (%5 37 K O TIMx_ EVTGEN.UDGN f7., T x4 B 5 5 F4E(UEV),
It BA 2 i & TIMx_STS.UDITF. [, A2 =4 B el 55 DMA 16K, ik B TS
Bt B e B AN AR AL W T 3 5

BT TIMx_CTRL1.UPRS ML E, 458 i K 2ERT, TIMx_STS.UDITF 1% &, A a7 a4l 4 50 -
® 4 TIMx_CTRLI.ARPEN =1 Itf, i/ FUANEAE(TIMx_AR) T H 8 ARG 15 77 4% -

® TS iEE R A AT A EUHTUNE HUIN#AE (TIMx_PSC).

DB SRR A S N TN 2 27 A7 2 I SE TR 7 2 A2, 46T DUl i B TIMx_CTRL1.UPDIS=1 RS H S .
MEH R AR, TPEER R E E, B A R R B 0 (E MR R A
TSR T 1) bk B RN AN R BRVE R F v B AT A A TR I — LR
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Bl 15-3 [ Lo 7R, ARSI SR T = 2/N

Internal clock

divided by 2 CNTEN
e [JTUUUULUUUUUUUUT
Timer clock = CK_CNT —I I—I I—I I—I I—I I—L

Counter overflow

Counter register 0034 K 0035>< 0036 K 0000 >< 0001X 0002>< 0003><i

Update interrupt flag(UDITF)

Update event(UEV) —I

Internal clock

divided by N erse - JUTUUUL JUUUUUUTL
Timer clock = CK_CNT —I // —I
I
[/
Counter register 1F 20 //// 00
I
Counter overflow —I

Update interrupt flag(UDITF)

Update event(UEV) —I
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A& 15-4 ARPEN=0/1 I [ Lit-3. SEFFTEHHNFE
CK_PSC
Timer clock = CK_CNT
comareaser 51 |RH AR HEEREREEE
Counter overflow ]
Update event (UEV)
Update interrupt flag(UDITF)
Auto-reload preload register FF 36
Change AR value
Write a new value in TIMX_AR
ARPEN =1

CNTEN

CK_PSC —L
Timer clock = CK_CNT
Counter register =) @@@@ F5

Counter overflow

HUtutuu
UHTUUUUUT

Update event (UEV)

Update interrupt flag(UDITF)

Auto-reload preload register F5 36
Write a new value in TIMx_AR
Auto-reload shadow register F5 X 36

3731456
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%

EREAK

15.3.3 B 8h ik #E

B ENEANE B CKUINT
15.3.3.1 WEET4PJRE (CK_INT)
AIHEE TIMx CTRL1.CNTEN fi7 5 AT, Fio A i s g b A 30 Bk CKOINT $245E .
Bl 15-5 IEH BT S| mEs, WENMMAREON 1

www.nsingtech.com

CEN=CNTEN

Internal clock

UDGN

CNT_INIT

Counter clock = CK_CNT=CK_PSC

Counter register

(HEUUETL

-
:

15.3.4 AR

LR AL TR (Cortex-MO WAZAF1E) I, #R%E DBG_CTRL.TIM6STP f/ L&, TIM6 i+##%n]
PAGRER IR TAEEUT k. AORPRAIER, 1S 3.3.1 1,

15.4 TIM6 HFHF8H1R

ARTFAHDEHOA S, ESHE 117
XA AT AF A AT DME AT (16 A1) B—N ¢ (32 hn) #fE.

I
15.4.1 FAESRER
R 151 FEHAE

Offset Register s(sl[e[r[e[r[I[R[S[[=][a[s[s[s[v]I[a[s][Z[8][o[w[r]e][w][s[w][~]=]o

z | = @ [%) 3 z
000h | TIM_CTRL1 Reserve I;IEJ E ; é (g % E

<|8|  [>5]° x (5]
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008h TIM_STS Reserve E Reserve
=)
z
00Ch | TIM_EVTGEN Reserve 8 Reserve
=)
z [
014h | TIM_DINTEN Reserve g % E Reserve
> & 2
040h TIM_PSC Reserve PSC[15:0]
044h TIM_AR AR[31:0]
048h |  TIM_CNT CNT[31:0]
15.4.2 ¥4 %8 1 (TIMx_CTRLI1)
LR : 0x00
SAZAH: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 S 4 3 2 1 0
Reserved ARPEN | ONEPM Reserved UPDIS UPRS Reserved CNTEN
™w ™ ™w ™w ™
B K #HR
31:10 Reserved R, WARFEEAE
H B EREHHLEH VAL (Auto-reload preload enable)
9 ARPEN 0: TIMx AR ZFIEssMIy 13 7assk

1: TIMx_AR ZFf7a% IR T 2 A9 fli A

ik (One pulse mode)

0: ZEFIERKMIEE, R AR SR A I AN R TR T

1. AFRE i, THEERTE T — RCE T R AR i 5 G
TIMx_CTRLI.CNTEN ) .

8 ONEPM
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7:6 Reserved e, WIAMRFEEANE

#E¥ ¥ (Update disable)

AL TR R R A S E B A (UEV) F4F

0: JFAHUEV. WALl Rtz —, ¥4 MUEV:

— W

—TIMx_EVTGEN.UDGN i #f % &

ST A AR I UM B A AT T

1: UEVEH. AMEREHFMH, HFHFH (AR, PSC) fRFFHME. WREET
TIMx_EVTGEN.UDGNAZ, T EFr 144k 1+ 3 Ao 455 o

B HH R (Update request source)

S TR ERE UBV FARE.

0: WIRFH sk DMA iERMAE, AR A5 s DMA 1
4 UPRS K

— TR

— TIMx_EVTGEN.UDGN 7 # % &

1o R EFHFWEL DMA KRR, RAETEBEH S EFHHWE DMA Kk

5 UPDIS

3:1 Reserved REE, IR EAE
ffifEiH$#s  (Counter enable)
0 CNTEN 0: Z&1-if%ras,

1 fERETHE.
15.4.3 RAEFHES (TIMx_STS)

otk fmF%: 0x08
S AE: 0x0000 0000

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved UDITF
re_w0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Reserved
Brig B i3
31:17 Reserved e, LAURREEAME
16 UDITF B iR E (Update interrupt flag)

PE LN N R A IR, AL AR E

— 34 TIMx_CTRL1.UPDIS =0 H ¥ as{eis it

- 24 TIMx_CTRL1.UPRS=0 I, TIMx CTRLI.UPDIS =0, Ffilil#{tikE
TIMx_EVTGEN.UDGN i LA FE# ¥4k CNT.
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AL A EE
0: RELETHHE
1: AR

15:0 Reserved

RE, AR EALE

15.4.4 B4 FF4 (TIMx_EVTGEN)

Huti- A% : 0x0C
S A74E: 0 x0000 0000

31 30 29 28 27 26 25 2 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 I 0
Reserved UDGN Reserved
Brigk B2 Eiip%
31:9 Reserved R, LAURREEAME
8 UDGN FEAEE B A (Update generation)
AT DL B R BRI B S A A I E, A2 BB
0: TR
1. EN SRR ER R, AR T oA R . eI R s st
7:0 Reserved TRBE, DARFEEAE

15.4.5 DMA/F Wi REFF 28 (TIMx_DINTEN)

HouhtfwF%: 0x14
5 A7E: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved UDEN Reserved UIEN
W rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved
3771456 HREARBAAERAT NSING TECHNOLOGIES INC.
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R 2 E1:57)
31:20 Reserved TRER, DAURRFEAME
HHDMAIE K2 (Update DMA request enable)
19 UDEN 0: ZEIEFHDMALRT K
1: flAEEHDMAIG K
18:17 Reserved e, DAORFFEAE
TEHT WA (Update interrupt enable)
16 UIEN 0: Z5 L5 b
1: fSife SR B
15:0 Reserved e, DAORFFEAE

15.4.6 T4z (TIMx_PSC)

Hohik A% : 0x40
K A24E: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
™
i, B4 iR
31:16 Reserved PREE, DR REEAE
15:0 PSC[15:0] T IFESH M (Prescaler value)

PSCAF A7 s LA 7 S S IR 50T 2 Tl At 2 A7 2%

THEICES IR B 2 R i I 20 A3

PSC+1.

15.4.7 B EEHFHAS (TIMx_AR)

Mot fRA% : 0x44
S A E: 0x0000 FEFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
AR[31:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AR[31:0]
378 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



any,
%) EIREA

www.nsingtech.com

(Ve €y R

31:0 AR[31:0] 3 EEEHAE (Auto-reload value)

XA 5 SO INER 3 S B E 3 5 8 A A7 78 1 e .
BRUEAMEE, BSM 153.1,

HTIMx_AR.AR [3L:01{E NN, THEERA TAE.

15.4.8 T+##% (TIMx_CNT)

bk fmFe: 0x48
= A7E: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CNT[31:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[31:0]
™w
Az, AR iR
31:0 CNT[31:0] THE#EE (Counter value)
379 /456 HREARBAAERAT NSING TECHNOLOGIES INC.
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16 A/ H 7 H#(ADC)
16.1 &R

12 i ADC R Ad IR GE I 1) il A s e g% . A5 16 ANiliE, w11 NIRRT 5 DRI E S, &8
TBEIY A/D B ¥l iE nf DIAE AR . BB N 3T . ADC B A (FEXFF/AX55) 16 16 S EdE %
Agsh . AT DOE A T A N HE R 2 B 7R P e s ARRE A, B ADC 1 N\ I 14 e KA

#N 32MHz.

16.2 ADC FE4HE

W (UCCRF 12 SRR

'S EEE R 1PN

W RRER. RGN A

W ORI S

B0 MEERFAG, BIES AR

B 16 (11 AN +5 R ANEEBRE, RAFEI A o n] i

B ORR B =B VUBEE SCRIEFFIRAE, FP OO IE 5l R ACE

B EHSERT T, REMORIR R UG, A SRR R, B RAHEE fTIT R W Re
b, GG B W, AR RGEE TSR T, A 8 BT ORI |4 I

W HREE — B R

W RN P Ak R A A ik i 3

B SCHEERCK IMSPS

B FF ADC BEED: WEFATiE Trigger Y5 16 A (B35 TIM Trigger ¥ 14 4>, EXTI FUAFfAD, filk 5 Al
DA™= A T e B R S 8 3 (1 5 4

B ADC BtRZLR: 2.4V 3] 55V

B ADC i AJE[: 0<VIN<VDDA
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16.3 ADC IhfEHR

TECA—A> ADC B HERE], 3R 16-1 A ADC 5l T .
& 16-1 ADC {EH

Interrupt enable

Flag bits
— ENDC ENDCIEN
ENDCA ENDCAIEN

\ 4

Analog watchdog event‘ PH2E < PH2IEN
PH1F PH1IEN

End of conversion AWDG AWDGIEN )
> PH4F N PH4IEN N\ ADC interrupt to NVIC
PH3F > PH3IEN

Analog watchdog

Vier + Data register 0 a
v, Data register 1 3
REF — s
...... > 5
Vbpa Data register 9 §
(16 ) <
Vssa N\ =
Analog MUX Conversion channels
select proper data
register
ADC_INO
GPIO oo
ADC_IN1

Port

| Order conversion channel

Upto5 'y

ADC_IN10

S —b

VREFINT ———P
OPAl OUT —P
OPA2_OUT —P
OPA3_OUT ——

From ADC Prescaler

EXTRSEL[3:0]

TIM1_TRGO =) EXTRTRIG bit

TIM1_CH1
TIM1_CH2
TIM1_CH3
TIM1_CH4
TIM1_CH5
TIM1_CH6
TIM1_CH7
TIM3_TRGO —
TIM3_CH1  —p
TIM3_CH2
TIM4_TRGO —»
TIM4_CH1  —»]

TIM4_CH2 -
»

>

SWSTRRCH=P>|

\A21422]

Start trigger

LI~

EXTIx E
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% 16-1 ADC 3|4l
42 5K (EA=E S VAR
VREF+ NI TN ADCH F I B3/ IE B % UK, 2.4V < Veers < Vopa
VDDA YN EDLCN ST Vool IR H e 2.4V < Vipa < Von(5.5V)
VREF- BN, RS ADCH F IS/ Sl B LR, Vier. - Vissa
VssA PN EPLE TV SS UL HL B
ADC_IN[10:0] LS LIASBEDA 04 A S

1. Vopa FI Vssa N iZ S FEFZE Vop Fl Vsso

16.3.1 ADC FF5i%4i

F P 2554 PowerUp S A2 58 oA AT DAk N N — 2D (1A, 7T DUsIE A5 #) ADC_STS BT 1) RDY il &5
SRR

L% E ADC_CTRL2 Zi /7451 ON Air] 4y ADC LHL. 55— K E ON [k}, ‘B ADC MWHRE T
Mufi. ADC b HLAER—BETalf, MRl R (55 5T ADC ¥k

IR ON A7 A DS 1543, 39K ADC B TWrd . EXAMEAF, ADC JLEAFHE LA pA).
Al DL A5 ADC_STS B[ ) PDRDY #iil2& 7 FH 5. £ ADC Disable [ i BRI\ # =2
PowerDown #i=,

16.3.2 ADC I8k

ADC FE=A#, ADC CLK, HCLK, ADC_IMCLK.

B HCLK H T3 A7 a7 ) i 4

B ADC CLK N ADC M TAERBl, R K3CRF 32M.

B ADC_IMCLK H T Wi ZhRE, 75 RCC HELE, A% A/NAJiRCE R 1M

1 B E ADC CLK (JFE SYS CLK) {EX L {ERT #4755 7] 2 32M, 3% #7747 2,4,8,16,32

16.3.3 EIEIEFE

ADC FF 16 H@EiEH N, 11 BANMPBEE, 5 WA EEE, EERRUTE:
£ 162 BEXME

Channel Source
CHO PAO
CHI1 PA1
CH2 PA2
CH3 PA3
382 /456 H RBAR R 45 PR NSING TECHNOLOGIES INC.
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CH4 PA4

CHS PAS

CH6 PA6

CH7 PA7

CHS PBO

CHO9 PB1

CH10 PB2

CH11 Temp Seneor
CH12 VREFINT
CH13 OPA1.0UT
CH14 OPA2.0UT
CHI15 OPA3.0UT

1. TS 7 B4 H 7177 ADC_CTRL3.TEMPEN =1'b1 ;

2. Wit EEZ %1 [k VREFINT 75 27 /F a7 174 ADC_CTRL3.REFSEL =1'b1, %1% ADC STS.VREFRDY =1
i, AT ade ¥ o

3. it OPAMPI [9%iH} i 24T HXT W[ OPAMPI_CS.MOD[1:0] =2°b01;
4. i OPAMP2 1195 75 24T FFXT BZiT OPAMP2_CS.MOD =1"b0;
5. JiZ OPAMP3 /9%iH 7 24T 77X 15 OPAMP3_CS.MOD =1b0;

16.3.4 BRFEHBN

ADC "] L@t it ® ADC CTRL2.CTU Ny 0 #E N B i

M AN EIER, i sE R, T RIEIEE RS R AR E (ADC_STS.ENDCA) ¥4 & 1. Wi RAT= N iE
TEF R PR (ADC_CTRL1.ENDCAIEN) g & 1, W—hWeA s, #3E Al A s
ADC DATx Zi{7e%

16.3.5 HELEEHMN

ADC 7] LI AL B ADC_CTRL2.CTU Ay 1 @ENELLH A BN, A el s AR v LLE 3)
ADC JFiaH: 4, ADC 2R84k £ imiE .

IR, 4—H T 5 e s, EIE R RS R bR EAT (ADC_STS.ENDC) i E A 1. WidiE
gE R i e £, (ADC INTEN.ENDCIEN) W& AN 1, K774 — . B0 )5 806 % 7 E
ADC DATx fE#s1;

TE: LRGN T — Bt
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16.3.6 BEREEIRE

ADC CHF—Bt. BB =B VUBCRFERE S, REBCRFE T B € AN AR il T 46, B BERFESCREA

[ERAFE R KA G 5 BN S, BN IR R 5E i, A SRR 4t

B BURAERTR ADC WE|— IRl R 5 — BORFEBIE, —BCRFERTREE & 2 IR BIUE 5 HRFE, IR
B 7> BOR AR IR B 27 A7 %3 lic ADC_PHCFG HHTHCE, ZFA7aBUEN 0~9 B (FK 9), XM RAEIR
BN 1~10 CREEEEIL 10 /M)

BB R TR AR e S IS BRI SRR o BB M R BRI BT SR — BUREE, BB MR BiA
N HEAT 55 — BERAE

B =B R FE =R AR A B e S BRI K o B Mk R BIA I AT S — BURRE, B Mk BliA
IHHEAT 56 BORFE, 28 =AM Bk 33E47 58 = BURFE

B PUBb R T B UIR i R A R 58 B BRI —FE KR o 55— Mk R BIA R AT 5 — BURKE, 5 Mk BliA
N AT 55 BORAE, 55 =AMl &k BIIA I AT 55 = BORAE, B8 DMl & BIA IR HEAT 55 DU BERAE

& 16-2 ADC Brit#: &

Ist trgo 2nd trgo 3rd trgo 4th trgo

2t

1. HATH trgo 7R 4 B AR, BRBANTE — trgo il K 2 /MEBIE (FFAHECE) KA, BRI
e 4 DNBCRAE trgo, BUFEHRSERUG HBTEE .

2. ADC VUBCRFEZ FIANRERBIL 7 A7 2550 (10 NEHR FFA72%), 10 NMEE XN 10 NFFA7es, thanss—EBe
1. 2. 4388, B L 3. 4#E. FRAIFAER0OTZ L, 2, 3, 4, 5, 6;

3. QB AAESHE 10 METE, ACESN 10 MBiE)E, R 10 MEiE, 2 sy EZengH
7R R R [ BLE RR A

4. B-BUIEIE S ThEE, GlWECE:, 2, 3 Bk, 1, 2 BUAia e, 3 Bk R R A .
SRIG LIS 28 1 B 2R, Wl E—% (1, 2, 3) HERMERATRER. HEEHMA 1, 2, 3 BT
KA
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N EATR, WE ADCCTRL2.ON N1, ZfF ADC_STS.RDY BEf7, JF4f ADC 4, brEuids, ik
[ 45 BARAFAE ADC $idfs a7 A7 2%

5:

& 16-3 ADC ¥
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ADC_ON :

TRGO

ADC_RDY !

ADC_CLK ”‘ Iﬁll ” ”
[ i

1/2/3/4

ADC

conversion

Segment ! Segment
. conversion l

L

S1/2/3/4_IF

1

2

3 4

: #I7FADC (&FE, FHg ADC |
: ADC FHIZE R

: ADC XI5

: ADC BREEHIT4G

ADC B HE /%

16.3.8 HAUFTIH

SCHF 10 JEIE M [ R AE
I EBCRAEN FF Z AT 5E e 2 ADC FE 48 R iRy TSN 110 B4 e R BRI AU T DA AR BRI, U
WE T 1H9h5E(ADC_STS. AWDGY K BN 1o WIARIT R 1A RGEIE RIS 10, e 27 A4 il

VL
1.

BRAE T I BE S Bl X 5F 0T ek, DY ADC AR 5 BIE

G TRy SR ADC FEBAINT RS 2 B, BITFE 20 3K e 51 7 17 s I I AN 27 B 2

Hhrido

16.3.9 FHEXFF

ADC_CTRL2 71745 1 ALIG A3 4 fo B s A7 et 55 07 2. 0 mT DAZe X 55 8lh 4 5%
K A 0t 55
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0 0 0 0 D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
el 2305
D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 Dl DO 0 0 0 0

16.3.10 T 42 B TE KA I [F]
ADC %4 ADC_CLK JAMH i N R RAE, SR H nT L@ ADC_SAMPTx & 47 2 H1 1)
SAMPX[3:0]407 5 5t AN IE 7T LA 4353l FH AN R] (R BRF R SR o IR g [ R oH 4
Tconv = SRAER A+ 12 AN 1
il
24 ADCCLK=16MHz, KAEREA 4 F 1

Tcony =4+ 12 =16 &

16.3.11 fill R ¥

Uy AR T EESCIUXTANRIY trgo 55 R T [F, JFL$—> Tl & 7 21 trgo.

ARG SIREE T AR EIERE, B 5FEMNEETEMERICHR, HIE—UCREERE5E AT A N 1%
M
£ 16-3 ADC fib & 5% &

TRIGSEL[3:0] fih 2 YR g3t

0000 TIM1.CC1 FfF

0001 TIM1.CC2 4

0010 TIM1.CC3 4

0011 TIM1.CC4 4

0100 TIM1.CC5 F14

0101 TIM1.CC6 F 14

0110 TIM1.CC7 ZfF .
0111 TIM1.TRGO {4 AT LR RAHTES
1000 TIM3.CC1 F{4

1001 TIM3.CC2 F {4

1010 TIM3.TRGO Fiff

1011 TIM4.CC1 F{F

1100 TIM4.CC2 H 14

1101 TIM4.TRGO i

1110 EXTI £ 0~15 Siff MRS IR B B 2R A E S
1111 SWSTRRCH AR L

Ve 252 MR [ I P AR g 7 B2 20 5 1 ADC_CLK.
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16.3.12 ADC H1l7

TR 7 AP BT RI(AWDG), FrAEE (B HERL ki (ENDC), (TR FE st sl b
(ENDCA), 55— BCRIEF 58 S i (PHIF), 55 ZBORFEF 58 Bh Wi(PH2F), 28 = BORFE e 58 i e
(PH3F), 2 DY BCRAT 458 1 Wi (PHA4F) .

BB FE S W SRAESERUN ADC_STS.PHIF E A7,

P R KRS T W 55— BORFESS N ADC STS.PHIF BAf7, % - BCRFESEHIN ADC STS.PHIF &
B

B R REESE R T K 55— BORFESERUN ADC STS.PHIF BA7, 5 —BCRFESEHIN ADC STS.PHIF &
£, B=BCRFESERUS ADC_STS.PH3F B A,

VY B fish & SRRESE R KT B — BCRFESE RN ADC_STS.PHIF A7, % —PCRFEsEm ADC STS.PHIF &
£, BE=BURFESERUN ADC_STS.PH3F B AL, 2 YBCRAE 58T ADC_STS.PHAF E 1.

SR RE T AH S WAL, K 7 A A R R

£ 16-4 ADC H¥
TS HiFrE R AL
A 3O B T i A A ADC_STS.ENDC ADC_CTRLI1.ENDCIEN
WEBEE RSO e ADC_STS.AWDG ADC_CTRL1.AWDGIEN
AT A R0 0 368 T BB A e ADC_STS.ENDCA ADC_CTRL1.ENDCAIEN
5 — BURFE R 58 IS g ADC_STS.PHIF ADC_CTRL1.PHI1IEN
5 BURFE R 5E IS e ADC_STS.PH2F ADC_CTRL1.PH2IEN
= BURFE R 58 U g ADC_STS.PH3F ADC_CTRLI1.PH3IEN
35 VY BURFE e . 58 U g ADC_STS.PH4F ADC_CTRL1.PH4IEN
16.4 ADC HF 1728
16.4.1 ADC HERBE
offset| Register | &| 3| Q| 8| N| 8| 2| I| Q| I 22259z e|w|~]ew v|o|«|a|lo
>
> a) Bl ol < el ow ] wl w
0x00 | ADC_STS Reserved 23| ElEl 5|28 é Il el gl
2 x|y g Z|g| G| aja|a|a
S o
E E gl z| z| z w
0x04 |ADC_CTRL1 Reserved 21518 AR
e z|z|E|E|°
<| @o| W
0x08 | ADC_CTRL2 Reserved 5 % § E z
('3
387 / 456 ERBEARBAHRAT NSING TECHNOLOGIES INC.
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Z| B a| 2 h=}
w g w| w g
0xC |ADC_CTRL3 Reserved S g2 m| &
w | W 5]
el x| > 4
ADC_SAMPT
0x10 SAMP7[3:0] SAMP6[3:0] SAMP5[3:0] SAMPA4[3:0] SAMP3[3:0] SAMP2[3:0] SAMP1[3:0] SAMPO[3:0]
1
ADC_SAMPT
ox14 SAMP15[3:0] SAMP14[3:0] SAMP13[3:0] SAMP12[3:0] SAMP11[3:0] SAMP10[3:0] SAMP9[3:0] SAMP8[3:0]
2
IADC_AWDHI
0x18 Reserved HTH[11:0]
GH
ADC_AWDL
0x1C Reserved LTH[11:0]
ow
ADC_AWDE
0x20 Reserved AWDENX[9:0]
N
= = = =
[a) =) =) =) =)
= z z z z
0x24 |ADC_PHCFG Reserved o I I I I
z g 8 g g
= I T T T
o o o o
z z z
o o o o o8| 22522583232 37 3
IADC_TRIGSE 7] o« 2 ] zlelo| S| a|lold|3lo |8 8333
0x28 & & & & el ElE| Q|| &E|O|Ol&E |9 O Ol9 000
L g % ﬁ H w|l &= | vl vl I| o o | R L Q) ) ) )
T z z T 522121821218 (212|12|12(1212|2
o o o a @ ElF|F|E|FIFIE|F|IF|IF|IF|IF|F|F
ADC_PHSWT
0x2C Reserved PHSWSTART
RIG
0x30 | ADC_SEQ1 SEQ8[3:0] SEQ7[3:0] SEQ6[3:0] SEQ5[3:0] SEQA4[3:0] SEQ3[3:0] SEQ2[3:0] SEQ1[3:0]
0x34 | ADC_SEQ2 Reserved SEQ10[3:0] SEQ9[3:0]
0x38 | ADC_DATO Reserved DATO[11:0]
0x3C | ADC_DAT1 Reserved DAT1[11:0]
388 / 456 H R ARBRAHEFRAT NSING TECHNOLOGIES INC.
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0x40 | ADC_DAT2 Reserved DAT2[11:0]
0x44 | ADC_DAT3 Reserved DAT3[11:0]
0x48 | ADC_DAT4 Reserved DAT4[11:0]
0x4C | ADC_DAT5S Reserved DAT5[11:0]
0x50 | ADC_DAT6 Reserved DAT6[11:0]
0x54 | ADC_DAT7 Reserved DAT7[11:0]
0x58 | ADC_DAT8 Reserved DAT8[11:0]
0x5C | ADC_DAT9 Reserved DATI[11:0]
)
16.4.2 ADC REFFI(ADC_STS)
kWS . 0x00
FA{E: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved PDRDY RDY VRE{FRD STR Reserved | AWDG | ENDCA ENDC PH4F PH3F PH2F PHIF
T T r re-wl re-wl re-wl re-wl re-wl re-wl re-wl re-wl
Brig B i 3o
31:12 Reserved REE, WIRFFEAIE
389 /456 B REARRHERAT NSING TECHNOLOGIES INC.
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11

PDRDY

ADCH H#E% (Power down ready)
0: WHUERLT;
1: HERLT,

10

RDY

ADCHE# (Ready)
0: WHUERLT;
1: ERLT,

VREFRDY

VREFINT#E 4 4F (VREFINT READY)

ADC B4 Nbufferifl #IRZS, 7EMI & VREFINTZ B #4 0 BUG %R A r
0: VREFINT ¥#&A#E&1IT;

1: VREFINTYE# LT,

STR

I LEAL (channel Start flag)

T IE F I AR AR B E L, B
0: JEIEFEHARITIA:

1: JEIEFE IR,

Reserved

REE, DLARFFEALE.

AWDG

WILE T 1Mk EAL (Analog watchdog flag)

P B8 T ADC_AWDHIGH.HTHRIADC_AWDLOW.LTHZ 7 8% & X fITG
IR B E L, AR

0: A RAEBNE 1HEM

1. RAEBIETIHES,

ENDCA

ERIBIEF LR, (Any End of conversion flag)
A R0 DU 368 T e 5 T A A 1 L

0: WA 58K

1: BE4R5E

ENDC

5 RN (End of conversion)

JIT A B TE 3 51 2 i 5 I R A 1
0: FEIAR TR

1. e

PH4F

S VU BCRFE 5E bR A5
0: FEHRTERK:
1: Feese ko

PH3F

5= BURFE SE b it
0: FeHRTEms
s Fese o

PH2F

B BURFESE bR 5
0: AR e
1: Feese ko

PHIF

5 BURFE SE b it
0: FeHRTER:
1: Feisem.
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HAifE: 0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved AYEEG EI\IJES A ENDCIEN| PH4IEN | PH3IEN | PH2IEN | PHIIEN
Bk 2R i35
31:7 Reserved PREE, AR ALE.
6 AWDGIEN FERE T I i (Analog watchdog interrupt enable )
AT B 1 R I AR I B fe VPR | 1 e 2 b
0: ZEIEAEAUE 1180 s
1. AEREBEIE 1M kT
5 ENDCAIEN ENDCAF1 i {i§¢ (Any End of conversion flag)
A EH AR U BRI R, DASE (b B AR VR PR U 40 177 1 B e 45 o5 R AR v BT
0: 2% IEENDCA I
1: fHEEENDCA I,
4 ENDCIEN ENDCI¥H {6 (Interrupt enable for ENDC)
AT B AR U BRI R, DASE (b B AR VR FE R U 40 177 1 B e 45 o5 R AR R B o
0: ZXIFENDCH K
1: fEEEENDCHT. .
3 PH4IEN 2 VU BRA 58 B T4
2 PH3IEN B ZBCRAE E B W R
1 PH2IEN 5 BCRFEE U W R
0 PHIIEN H— BORFETE Oh BT e

16.4.4 ADC ¥l %748 2(ADC_CTRL2)

HhtfwEs: 0x08
SAE: 0x0000 0000

31 30 29 28

27 26 25 24 23

22

21

20

Reserved

391 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ALIG CTU ON
Brig B Hid
31:3 Reserved e, WIOREEEAE.
2 ALIG A X% (Data alignment)
T2 ATV B AE R
0: AiXt5%s
1: XS5
1 CTU H 445 (Continuous conversion)
AL A EANE R . WAREALE AL, W 4k, BRI EAIE R

0: BAUFEHAER;

1: ESEFEHA,

0 ON A/D ##2ETF/5% (A/D converter ON/OFF)

AL AR BERANERR . MEZACNC07R, 517215 ADC M BT F A 3 R I

PIVER, et ba SR HIT IR 2 (A 47 /£ IEIRtSTAB.

0: ¢ P ADCHEH/ A HE I 1E N B

1: JABIADCH IR k.

R WA AR P AR E B ONR AR, WA Sl i e . X228 T By btk
RN,

16.4.5 ADC il & 7788 3(ADC_CTRL3)

Motk : 0x0C
Al 0x0000 0400

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved TEMPEN | Reserved | REFSEL | VREFEN Reserved
™ ™ ™
Pris; B4 iR
31:6 Reserved REE, WIRFFREAAE.
5 TEMPEN IR EAL R ES [ RS (Temperature sensor enable)

AL AP EANEER, TR B R R AR R A
0: ZEILIE AL AR I &

392 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.
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frsk | B

it}

1: RGN

4 Reserved

RE, IR FFEAAE

REFSEL

adcMvrefp T KIEF(E S
0: %EHFVDDA
1: EHEAEZ.6V

2 VREFEN

VREFINT{#f¢ (VREFINT EN)

0: 2% 1FVREFINTII&
1: f#AEVREFINTII &

ADCH #fi Abuffer{fi g, £l & VREFINTZ Hi F 06 2 GE 1241

1:0 Reserved

TREd, IR FFEAAE .

16.4.6 ADC R0} [F] 5 7% 1(ADC_SAMPT1)

bk fmFe: 0x10
SAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 20 19 18 17 16
SAMP7[3:0] SAMP6[3:0] SAMPA[3:0]
rw rw rw rw
15 14 13 12 1 10 9 8 7 6 5 4 3 1 0
SAMP3[3:0] SAMP2[3:0] SAMPI[3:0] SAMPO[3:0]
W rw rw W
Az, 2R iR
31:0 SAMPx[3:0] | MHIECRFER[HiEF: (Channel x Sample time selection)

RSy F T ST AN EAE R AR (8] JEE 13 L AL SR U 1B LR A AL

0000: 4 J&

0001: 6 &

0010: 14 &3
0011:20 &3
0100: 29 &3
0101: 42 J&3
0110: 56 J&
0111: 72 JEA
1000: 88 &
1001: 120 J& 34
1010: 182 J&i1
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(e

vy

ity

1011:
1100:
1101:
1110:
1111:

240 A
300 JE#A
400 JEHA
480 JEHA
600 & 1

16.4.7 ADC KFERT 6] F 7748 2(ADC_SAMPT2)

Wik Wtz . 0x14
Al 0x0000 0000

31 30 29 28 27 26 25 2 23 2 21 20 19 18 17 16
SAMP15[3:0] SAMP14[3:0] SAMP13[3:0] SAMP12[3:0]
w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SAMPI11[3:0] SAMP10[3:0] SAMPI[3:0] SAMPS[3:0]
w w w w
Bk 2R 32
31:0 SAMPx[3:0] JBIECRAERT A% (Channel x Sample time selection)

RSy F T ST AN EAE R AR (8] o JEE 13 L AL SR U 1B LR AT AL

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:

4 JHM

6 S

14 A
20 JEIH
29 JEIH
42 M
56 JHHA
72 JHA
88 JH
120 J&#A
182 FE A
240 JE#A
300 JE#I
400 FAHA
480 FAHA
600 & 1
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16.4.8 ADC F | 11 B {E & 73 (ADC_AWDHIGH)

Wbk {mFs: 0x18
HAifli: 0x0000 OFFF

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Reserved HTH[11:0]
Bk 2R ik
31:12 Reserved PREE, UIREFRAME.
11:0 HTH[11:0] R [T = M (Analog watchdog high threshold)
XS T8 SCBALLE 1 P v BB

16.4.9 ADC & | 1M1= B {E & 73 (ADC_AWDLOW)

bR : 0x1C
Al 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved LTH[11:0]
Brigk 2R iR
31:12 Reserved REE, LIARFFEAME.
11:0 LTH[11:0] B 1K B{E (Analog watchdog low threshold)
XA B BRI I R

16.4.10 ADC F | JffE e & F25(ADC_AWDEN)

HhtfwEe: 0x20
EAE: 0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved AWDENX[9:0]
ALk B ik
31:10 Reserved REE, DR FFEAIE .
9:0 AWDENX[9:0] | ADC #5480 E [ 14 W I B8 4 e fir
BITO: DATO & | 14 Wil fd
BIT1: DAT1 & 4 ¥l fd f
BITS: DATS F [ 1) 5 Ml 46
BIT9: DATY F [ 1) 5 Ml 46 G
16.4.11 ADC BtAC B #7733 (ADC_PHCFG)
Hbk{mF% . 0x24
EAME: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved TRIGMD[1:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PH4ANUM][3:0] PH3NUM[3:0] PH2NUM][3:0] PHINUM][3:0]
g £ FR R
31:18 Reserved LRYE, IR ALE .
17:16 TRIGMDJ[1:0] finh e 48 2Rk R
O:BA Bl LB, 2:=BOREE  3:DYBfuhk
15:12 PH4NUM][3:0] VU BERAEAR R 28 DU BERAE B
11:8 PH3NUM][3:0] VY BCR B N 55 = BUR BRI AL
7:4 PH2NUM][3:0] VY BR AR N 58 BURFR IS
3:0 PHINUM]3:0] VY B R R 35— BURFR IR
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16.4.12 ADC fili R & F T 74 (ADC_TRIGSEL)

Wbk {mFs: 0x28
HAifE: 0x0000 0000

31 30 29 28 27 26 25 24 23

22

21

www.nsingtech.com

20 18 17

PH4EXTSEL[3:0]

PH3EXTSEL[3:0]

PH2EXTSEL[3:0]

PHIEXTSEL[3:0]

™w

13

12

11

™w

10 9

8

7

™

6 5

4

3

™w

2 1

0

TIM4 TR

SWEN GOEN

TIM4_CC
2EN

TIM4_CC

1EN

TIM3_TR
GOEN

TIM3_CC
2EN

TIM3_CC
1EN

TIMI_TR
GOEN

TIM1_CC

7EN 6EN

TIM1_CC

TIM1_CC
SEN

TIMI_CC
4EN

TIMI_CC
3EN

TIMI_CC
2EN

TIMI_CC
1EN

™

™w

™w

™w

™w

™w

™

™

™

™w

™w

™w

™w

™w

Bk

Z2y iy

(P

31:16

PHxEXT

PR R B IHIE PP 1 R K SN

(External event select for regular group)

SEL[3:0]

XA RSBSOS SR 51 e e

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:

SERTER1H] CCl FF
ERTER1E] CC2 FiF
SERTER1H] CC3 FiF
SERTAR1M CC4 FHpf
SERTER1) CCS FAF
SERTER1H CC6 FAF
SERER1) CCT FAF
SER 31/ TRGO FifF
SERTER31 CC1
SERTER31 CC2 FF
SEN 231 TRGO Zff
SERFAR41) CCl HHF
SERTAR41) CC2 HHff
SEN 2441 TRGO Zff

1110: EXTIZE
1111: SWSTART

15 SWEN Aok S
0: AR AERE;

s B A BE -

14 EXTIEN HMBEXTIZE H44
0: AMIEXTIZRATfE;

1: AMEFEXTIZ S fE.

13 TIM4_TRGOEN EN 2841 TRGO
0: FA A ERE

1. BB R ge
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Prk | A

it}

12 TIM4_CC2EN

EN 2841 CC2 HAF
0: HHFMAHRE
1: ¥ FLEERE

11 TIM4 CCIEN

SERFER4AMT CC1
0: BH AR
1: B HE R

10 TIM3_TRGOEN

SENT 2R3 TRGO HAt
0: ¥ HAMEiRE
1: R

9 TIM3 CC2EN

ERFER3M CcC2 FHt
0: FEHEEAIRE
1 B R fife

8 TIM3_CCIEN

ER 2R3 CCl1 HAF
0: FIHMAfERE
1: HEH R

7 TIM1 TRGOEN

ERF#E1 TRGO At
0: FEH A AE
1 B R fife

6 TIM1_CC7EN

ENER1 CcCT Ht
0: W F AR
1: i bR

5 TIM1 CC6EN

ERTER1 CC6
0: WAL
1: HHEERE

4 TIM1_CCSEN

ER S CcC5 =t
0: W F AR
1: i iR

3 TIM1 CC4EN

ERT BRI Ccc4 Ha
0: WAL
1: B e

2 TIM1_CC3EN

SERTES1I CC3
0: B AR
1 e dHrEfRE

1 TIM1 CC2EN

SERTER1R CcC2 T
0: HiFH A MERE
1: B iR

0 TIM1_CCI1EN

SERTES1I CCl
0: I HAERE
1: ¥ FLFERE
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16.4.13 ADC A E HFHF2(ADC_PHSWTRIG)

ks : 0x2C
HAifE: 0x0000 0000

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

i, B iR
31:16 Reserved e, WIOREEEAE.
15:0 PHSWSTART B b B S Bl

0: ANEshitin
1: JEshiE#H
BB HAF0XASAL, BRI S5 0xFOF2, = BrE0x5A53, Y E0x0FA4

16.4.14 ADC 75 |& 7% 1(ADC_SEQ1)

HihbfwEe: 0x30
SAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SEQS8[3:0] SEQ7[3:0] SEQ6[3:0] SEQS5[3:0]
w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SEQ4[3:0] SEQ3[3:0] SEQ2[3:0] SEQI[3:0]
w w w w
Bk B iy
31:28 SEQ8[3:0] T 5 ) S8 AN LI i@ IE S (8th conversion channel number in sequence )
27:24 SEQ7[3:0] FH| RS TA L@ IE S (7th conversion channel number in sequence )
23:20 SEQ6[3:0] 75 R 6 53 i@ IE S (6th conversion channel number in sequence )
19:16 SEQ5[3:0] 75 RS S AN FE i@ IE S (Sth conversion channel number in sequence)
15:12 SEQ4[3:0]

FHIHR 54N @& S (4th conversion channel number in sequence )

399 /456 H EHEARBAAERAR NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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R BFR E1:57)
11:8 SEQ3[3:0] JFH R SE3ANFEHEIE S (3th conversion channel number in sequence )
7:4 SEQ2[3:0] 5 RSB R 3B IE S (2nd conversion channel number in sequence )
3:0 SEQ1[3:0] AR SE 1A I@IE S (1st conversion channel number in sequence )
0000:38E 0
1111: J#iE15

16.4.15 ADC 73| & 74 2(ADC_SEQ?2)

UREIRITEEE

SAE: 0x0000 0000

0x34

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved SEQ10[3:0] SEQY[3:0]
w rw
B BFR Ei: 5
31:8 Reserved e, DAORFFEAE.
7:4 SEQ10[3:0] FHI RS 10 N f3EE S (10th conversion channel number in sequence)
3:0 SEQ9[3:0] 75 R S9N #E 3@ IE S (9th conversion channel number in sequence )
0000:3E1E0

1111: J@I&15

16.4.16 ADC HN¥#E & #73% x(ADC_DATx)(x = 0..9)

Hilib W% : 0x38 — 0x5C

HAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATx[15:0]
400 / 456 EREEARBAHERAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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Pris, B iR
31:16 Reserved e, WIOREEE A
15:0 DATx[15:0] HN L4 %48E  (Regular data)

R R R, B A TE AR A R o B X 5 A X 5

401/ 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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17 L8%s (COMP)

COMP 5 F - EL B 9 A g AABEALL L AR/, R AR A BB 45 SRt MR T o 4 <IN i A\ S HEL s
TOINM N S LR, PB4 o e T, 2 INP i A iy RS T “INM % N\ o LRI, LB 4
MK

17.1 COMP RGEEER

COMP FHR S HE 1 DT L%, HH%AE APBL B4k 1.
B 17-1 b RS EE R

ADCREF
ADC channel
TIML_CH1/CH2/CH3/CH4 y A A A
TIM3_CH3/CH4
| ¢— PFO
DAC(8bits @AVDD) -— gﬁ?
N oPAL CSOUTSEL QPAREF b
PAGl PAS AN\ ———o———— |— PA7
PAG/ Pali LINe |— PBO
PA12/ OPAL
Baut b (OPA/DPGA) — PF1
- - INM — PA2
e — bl
[— PA3 — PB2
l— PAT
lt— PAS
le— PA9
le¢— PAL0
lt— PA12
PA7
—:[ QPAREF
+INP
PAG6 [} £] PALL
OPA2
(DPGA)
INM
f1ral0
12VDDA ~ — QPAREF
1/4VDDA ~ —W
18—
QPAREF
ADCREF
VDDA —— T Ll £ rAs
3.6V — | OPA3
(DPGA)
=il £ Pag
Note:
DPGA: Differential PGA
402 | 456 HREHEARBAEFRAT NSING TECHNOLOGIES INC.
Hudik: RN RS LU X R AL X R R %1095 [ IS EOR K E
Hii%: +86-755-86309900 f#: +86-755-86169100

M4k https://iwww.nsingtech.com Hi4i: 518057
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17.2 COMP %t

I VA€

W7 8bit DAC IS HiA

W SCRPIRR

m R E A K

B ORVREAREL. K. P

W LRSS R AT B VO S e A E N g, TSR OCREF_CLR $+fF. RIZSAfE, Ay
W NIEIE AT R VO . & I 8bit DAC

M COMP_CTRL #AF# A R ELS, EBUE MBI T 2 R 5 S AL B G AL A R it
B CRRHBE (Blanking), WIFCE 7/ Blanking K175 B IR

W AJCE R N

W RGO

W RJTCE A TR SRR

17.3 COMP BB s

SEREMI B AR TR, S H R R RGBOARCE, Bl AR 17 & 5.

B A E RIR S COMP_CTRL.HYST[1:0].

B i E S COMP_CTRL.POL.

B EMAIERE, HLRES IEHZ COMP CTRL.INPSEL[3:0], %1% COMPXxCTRL.INMSEL[2:0].
B i B 5% COMP_CTRL.OUTSEL[3:0].

B [id B HF&JE COMP CTRL.BLKING[2:0].

Wi E PR A RAEE 1 COMP_FILC.SAMPW[4:0].

B JiiE ®{E COMP_FILC.THRESH[4:0] C(RHI{E M KT COMP_FILC.SAMPW[4:0]/2).
W E B AR

B TR B RE COMP_FILC.FILEN.

B THF LA RE COMP_CTRL.EN.

LXIFELEALIE, B b 7T (EE, FFTIF LA e, LR 1A s Bk g (ZRMD BB i
TEHITI I, MO FE B I ) s BOE LOCK H91E0 . N8 R 7 BRI BUE -

2: X GFMANG G A FEAFAEHT TR, IRYFSEFTERY A AL E IER KSR H F DA (T T o

403/ 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



ay,
%) EIREA

www.nsingtech.com

17.4 COMP TL{ERR

17.4.1 S Ee i a8

| ARSI IR B, SE R R Th A . LB SR T LU B 10 1, AN L B R R ) R
WG 1, S o B T LA R R SR, S B B R e

P et il SRR SR, AT DA B R N S 1 R TR

M BB R TRER

17.5 LB HECR R

PLBC s s A LB, T LAZ2% GPIO WE TR =T, & X T HLHas OUT MG HIME .
et OUT 51 -
LB INP 5] A I R E

& 17-1INP 5| E

INPSEL COMP
0000 OPA1l.out
0001 OPA2.out
0010 OPA3.out
0011 PA1
0100 PA3
0101 PA7
0110 PA8
0111 PA9
1000 PA10
1001 PA12
Other:Reserved
EeBEs INM 51 A I F R E
# 17-2 INM 3| i B
INMSEL COMP1
000 VREF1
001 PAO
010 PA4
011 PAS
100 PA1l
404 | 456 HREARBRHERAT NSING TECHNOLOGIES INC.
Hudik: RN RS LU X R AL X R R %1095 [ IS EOR K E
Hiifi: +86-755-86309900 ¥ +86-755-86169100

M4k https://iwww.nsingtech.com Hi4i: 518057
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17.6 7

COMP SR . H ™= A= 4R 2 Fpi il

B  COMP_CTRL.POL HiPEAS s, shIWrffifiE, 24 INPSEL > INMSEL i, COMP_CTRL.OUT HififfE N
1A B = 2R LA 2% v b

B COMP CTRL.POL #th %%, hilrf#ifE, 24 INPSEL < INMSEL i, COMP CTRL.OUT HifgiftE 1
B R Az bl s HH T

B : COMP i€/ 7% /6 A & EXTI line, 2% NVIC 1.

405 / 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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17.7 COMP 1758

17.7.1 COMP FE8E%

* 17-3 COMP HFE8Rnk

Offs
Register | & S| Q| Q| & K| Q| I K ]| & | & S S| S| &) & I & &) 2| S| @ of ~[ o] 0] | & ] = ©
et
COMP_INT z
00h Reserved %
EN S
COMP_INTS| %)
04h Reserved <
TS ©
08h Reserved
COMP_LOC x
0Ch Reserved =3
s
K o
COMP_CTR m| S 8| | B 2 e y i §
10h Reserved el z| & 3 ; g| ¢ o Reserved d o z
L 3| z| & g |3 * g s
B z
SAMPW THRESH =
14h [COMP_FILC] Reserved 4
[4:0] [4:0] w
18h |COMP_FILP Reserved CLKPSC[15:0]
1Ch
~ Reserved
3Ch
COMP_INV zZ
40h Reserved VREFSEL[7:0] th
REF g
406 / 456 HEHEABAZHERAT NSING TECHNOLOGIES INC.
Hihk: PRYITE R L X B AL X E IR %1095 [H [ AR K
Hii%: +86-755-86309900 £ +86-755-86169100

M4k https://iwww.nsingtech.com Hi4i: 518057
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www.nsingtech.com

A% Huhk:0x00
42 A74E:0x0000 0000
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Reserved CMPIEN
i, B iR
31:1 Reserved e, WIOREEEAE.
0 CMPIEN HLe AR T e
0: Bre 2% H b 5 ¢ A
1: LB 2SR I B TF I
17.7.3 COMP FWriREFF25(COMP_INTSTS)
P Fe Hotik:0x04
27 {#:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved CMPIS
rc_wl
A, B iR
31:1 Reserved IREE, DAIRFFE AL
0 CMPIS HLA A DR ES 47
B1EE

17.7.4 COMP 8 & 7788 (COMP_LOCK)

1 F% Huik:0x0C
5 A748:0x0000 0000

407/ 456

EREARBBERAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



any,
%) EIREA

www.nsingtech.com

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

Brigk B Ei::3a)
31:1 Reserved e, DARFEENE.
0 CMPLK E—, BRI, Ra8Eid R G E B/ AR R

W AR LA COMP_CTRL ¥ B A R
0: COMP CTRL W[5 ]
1: COMP CTRL & HiZM...

17.7.5 COMP ##l| & 745 (COMP_CTRL)

RA%Huhlk:0x10
= A7{E:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved CLKSEL| PWRMD | Reserved ouT Reserved
™w ™w ™w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved | BLKING HYST[1:0] POL Reserved INPSEL[3:0] INMSELJ[2:0] EN
™w ™w ™w ™w ™w ™w
Rz B iR
31:21 Reserved e, DARFFEAE.
20 CLKSEL i} e %

0: COMP M4k #EKIE T HSI (64M);

1: COMP MM R IET LSI (32K), % M A TR T
19 PWRMD Fa7m He e A o A i 4%

0: fRINHERE

1 IEEER

18 Reserved IREE, DAIRFFE AL

17 OUT CEN R TRIREINAN

0: frtifk

1: fe

408 / 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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LI, ZFK Eiipn)
16:15 Reserved REE, IR FFEALE
14 BLKING LA A B

0: ASJHE

1: %3 TIM1_CC5 1E 97 B
13:12 HYST[1:0] XA IR PR LR B IR T 2 4
00: JGiBwH;

01: fRIR¥H;

10: HERIR

11: =R

11 POL AT T R EA B8 1) A
0:fiy H A S B 5

1o S o

10:8 Reserved e, WIOREEEAE.
7:4 INPSEL[3:0] Ll 5% IE oty i 347
4'b0000: OPAMP1 )%t ;
4'b0001: OPAMP2 [1J% ! ;
4'b0010: OPAMP3 ()%t ;
4'b0011: PA1;

4'b0100: PA3;

4'b0101: PA7;

4'b0110: PAS,;

4'b0111: PAY;

4'51000: PA10;

4'b1001: PA12;

ohter: Reserved

3:1 INMSEL[2:0] ERSE N PN LIS
3'b000: VREF1(8-bit DAC);
3'b001: PAO;

3'b010: PA4;

3'b011: PAS;

3'b100: PA11

0 EN ZALF FF/R ] COMP

0: LB EAEH:

1. BB

17.7.6 COMP JE #1277 2% (COMP_FILC)

WA Hihl:0x14
A7 {E:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
409 / 456 EREEARBAHERAT NSING TECHNOLOGIES INC.
Hudik: RN RS LU X R AL X R R %1095 [ IS EOR K E
1% +86-755-86309900 . +86-755-86169100

M4k https://iwww.nsingtech.com Hi4i: 518057
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved SAMPW([4:0] THRESH[4:0] FILEN

R 2 E1:57)

31:11 Reserved REE, WIRFFEAIE

10:6 SAMPW[4:0] RIB IR B RAEE DR, RFEE D = SAMPW + 1,

5:1 THRESH[4:0] fRIE ISR IR E, FEAE O 20 I SORS R FEBIE, A Rt
K&, WHEERKT SAMPW/ 2.

0 FILEN IR A RE AL
0: KH;
1: ffRE.

17.7.7 COMP JEJ% I} 9 &7 7725 (COMP_FILP)

mAzHihl:0x18
5 A74E :0x0000 0000

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

ALk B R
31:16 Reserved R, WIARFFEAIE .
15:0 CLKPSC[15:0] RIEIEB R LR BT A0, RGN Eh /4% = CLKPSC + 1.

0: 1 MBS
1: B 2 Ao
2: B3 B

65535: &F 65536 N

17.7.8 COMP #E#|ZF 47 28(COMP_INVREF)

A% Hidlk:0x40
A7 {E:0x0000 0000

31 30 29 28 27

26 25 24 23 22 21 20 19 18 17 16

410/ 456

1% +86-755-86309900
M4k https://iwww.nsingtech.com Hi4i: 518057

EREARBBERAT NSING TECHNOLOGIES INC.

Mtk ERYITT R L X s AG X I 1095 [ [ 4 AR K JE
{53 +86-755-86169100
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Reserved
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
Reserved VREFSEL[7:0] VREFEN
™w ™w
DL, R FR ik
31:9 Reserved PRE, ARERE AL
8:1 VREFSEL[7:0] H s 2 o
WL B as 5 2 4 N\ LU HL R VREF1 R4 5
0~0b’ 11111111 XF Sify 4 F R G O~ VREF1+, 3t 255 AM4fz, Fldn 51 WfeE
(51) * VREF1+/255 = 1/5 VREF1+
0 VREFEN Wk DAC {#ifig
0: 221,
1: BH.
411/ 456 HREARBRHERAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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18 OPAMP

OPAMP #E AT LR VG AL S , 3E T A7 12 i PGA FIERBESERE AN H . OPAMP % AVER /& 0V %] VDDA,
@ YE A 0.4V 3] VDDA-0.4V

18.1 OPAMP %14

B OPAl LRSS, BREERE, 24 PGA #EX, Hui PGA #E3X; OPA2. OPA3 %4 PGA #ix
AR A

B CRELEIEEN, FAVEELE 0 ) VDDA, fiitHVEELE 0.4 F| VDDA-0.4 ] 4n 1 i

W OPAMP @it &M i BH 74 v] e B oM AR O 2%

B NEHH B TTECE, 2%

AR FERE R

B OPAI i PGA #425: 2X. 4X. 8X. 16X. 32X fi

B OPAI %4y PGA #42i: 1X. 2X. 4X. 8X. 16X. 32X f%

B OPA2. OPA3 %77 PGA H§#i: 1X. 2X. 4X. 8X. 16X fi%

B 3 SMHz

LIS & AT 7S T

412 1 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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18.2 OPAMP IfRediiR
OPAMP HHANMIAN (VPVM), —AMid, VP/VM i N ] LLE A FF) GPIO ,OPAMP (14 H rl{E N
COMP 5 ADC [FJ#iN o
AiEZmHE
E 18-1 OPAMP R&EEHE

ADCREF
ADC channel
TIM1_CH1/CH2/CH3/CH4 \ A A A
TIM3_CH3/CH4 ﬂ
— PFO
DAC(8bits @AVDD) — Eﬁg
EAD OPALCSOUTSEL QPAREF & T
PAS ——— — PA7
PAO/ PAIL — PBO
PAG/ [ +INP
PA12/ OPAL
gal - (OPA/DPGA) — PF1
: - INM — PA2
-+ f— PAS
[— PAL _ PBL
[«— PA3 — PB2
lg— PA7
la— PA8
lg— PA9
leg— PA1L0
lt— PAL2
PA7
= QPAREF
+INP o
PA6 [T} £] PA1LL
OPA2
(DPGA)
INM
CH[INT]
12VDDA  —b OJ—PAREF
1/4VDDA  —®
18V —»
QPAREF
ADCREF
+INP o
VDDA ——» 1 £ Pas
36V —» OPA3
(DPGA)
=Ll £ PAg
Note:
DPGA: Differential PGA
413/ 456 HREARBRHERAT NSING TECHNOLOGIES INC.
Hudik: RN RS LU X R AL X R R %1095 [ IS EOR K E
Hii%: +86-755-86309900 f#: +86-755-86169100

M4k https://iwww.nsingtech.com Hi4i: 518057
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18.3 OPAMP T/E#E=R

18.3.1 OPAMP1 AR (X OPAL SZFF)

AR TCRAR 2 B FBOR A% H & 2 1 FEBH FE 2R 5 . OPAMP1_CS.MOD = 00 i i #5{, OPAMP1_CS.VPSEL
R IEfIN, OPAMP1_CS.VMSEL & # fuifii N\ o 58 40 Fi BH A R A PR TR R 4

A& 18-2 OPAMP1 MR
-- - - """ <" -~ -~"-~"~-"-"F-"-" """ """ "¥"”"“"¥°”"¥°“"¥“”"¥°“”"¥“*¥”*¥7¥°¥7”¥7/"¥7¥7”"¥7/"¥‘7/ "7/ "”"”"”= |
R |
R |
| . |
#———— + ADC i
: — :
¢ | [
S !
S l
| A |
| |
I )if :
l l
| |
| |
| |
| |
| |
| |
| |
| |
1 |
ol |
- - ______ _l

18.3.2 OPAMP1 FRPERR,

FREEAE S, HE 2 EEERE, VMSEL i 220 & JF OPAMP %y H i I BLIZE .

OPAMP1 CS.MOD=“11" NN #FIRBELIAE, OPAMP1_CS.VPSEL %% IEiw4i N\, OPAMP1 CS.VMSEL Hiith
N ERERE S i . OPAMP2_CS.MOD = ‘I’ Jy N BERBELRE, OPAMP3_CS.MOD = ‘1" Jy N & FRFE L)
RE.

BOA A VM ST BLE 9 Hofth GPIO {3 1

414 1 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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& 18-3 OPAMPI1 FRPHEAE,

o L A

18.3.3 OPAMP1 H.¥ii¥2s (PGA) IR,

P O, B PGA R, JE T A B ) P LIS 58 ] 4% ot i A\ L S BEAT RO o

OPAMP1_CS.MOD = “10”A PGA Ihfig, SHF 2/4/8/16/32 HUKf%%, OPAMP1_CS.VMSEL 5| 2% & A
%%, OPAMP1 CS.VPSEL i # IEsm4A o

OPAMPI1 1] VM. VP KA H B4 A 51 ] DU 88 GPIO 1f A
K 18-4 PIERIEATAI

o — o — o — —— — — — — — — — — —y

b + ADC

415/ 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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ZOTOREER, HOKHERH, OPAMPI S2EF 1/2/4/8/16/32, OPAMP2. OPAMP3 X F 1/2/4/8/16; HRIE 7 H
EFEAIER VP A1 VM, OPAMP1 % & I /E RO M, OPAMP2. OPAMP3 ik b & il

VP/VM AAS FH A1 5| BT /5538 GPIO ff H .

Bl 18-5 ZH AN

VvV V'V

R2

QPAREF - «¢— PFO
— PAO
l— PA1L
R2 l—— PA4
— PA7
R1 --¢— PBO
R1 PF1
AAA PA2
\AAY PAS5
PB1
PB2
QPAREF
R2
R1
—AAAY F1 pAa11
R1
-DAAY DPA].O
QPAREF
R2
R1
—AAAY £ PAs
R1
AAAY £1 Pag

18.3.5 OPAMP E{#{

WL AL E OPAMP_LOCK #if7#%, FILAXT OPAMPI. 2. 3 (WERFHITIRE. U E T 5HRPE, BAH
ABEXTAIN. OPAMPL., 2. 3 M| F A AT S, R SH BA)E, A ReBUH S R IhRE.

416/ 456

EREARBBERAT NSING TECHNOLOGIES INC.

Mok BRINTTRE LD X BT AL X SR 5 109 5 F IR BARKE

HLif: +86-755-86309900

{53 +86-755-86169100

M4k https://iwww.nsingtech.com Hi4i: 518057



ay,
%) EIREA
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18.4.1 OPAMP HFARE%

%+ 18-1 OPAMP Fi7ds 2

www.nsingtech.com

Offset Register | S| 8| Q| & & &) Q| J| QY 8[| K385 42 3| 3 Y| 2 2| o @ w| S o« | o
i 3 B g
0x00 | OPAMP1_CS Reserved 2| vmseLz0] | §| VPSEL[2q] S GAIN[2:0] oy z
3 & & 2
0x04 | OPAMP2_CS Reserved GAIN[2:0] § § bt
o
0x08 | OPAMP3_CS Reserved cANZO] | & é z
o
N4
OPAMP_LOC 2
oxC Reserved %
K y
o
OPAMP_VREF = o =
0x10 Reserved o o o
SEL < < <
o [a o
(] o ]
18.4.2 OPAMP ##l| %% 1 (OPAMP1_CS)
A% Huhk:0x00
8 {74E:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
OUTSEL VMSEL[2:0] Reserved VPSEL[2:0] Reserved GAIN[2:0] MOD[1:0] EN
™w ™w ™w ™w ™w ™w
A, 2R iR
31:16 Reserved 1REE, DAIRFFE AL
15 OUTSEL 1: OPAMP1 iy th #Mii 40k HiFH,
417 | 456 HEHARBRAEFRAT NSING TECHNOLOGIES INC.

Mok BRINTTRE LD X BT AL X SR 5 109 5 F IR BARKE

HLif: +86-755-86309900

{53 +86-755-86169100

M4k https://iwww.nsingtech.com Hi4i: 518057
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(e

vy

it}

0: OPAMPI1 i A in 40k HiFEL

14:12

VMSEL [2:0]

OPAMP1 a4 A M # (Inverted input selection)
000: PF1

001: PA2

010: PAS

011: PB1

100: PB2

ERIME =3'b000

11

Reserved

TREE, IR R EALAE

10:8

VPSEL[2:0]

OPAMP1 IE A% N3 MMiE#E (Non inverted input selection)
000: PFO

001: PAO

010: PA1

011: PA4

100: PA7

101: PBO

default value =0000

7:6

Reserved

RE, AR FFE AL

5:3

GAIN[2:0]

OPAMPI1 #4251

24 OPAMP1_CS.MODJ[1:0] = 2b’01 K
000: Z4r PGA 35 =1;

001: 74 PGA H#i=2

010: %4 PGA Hi=4

011: %4> PGA =8

100: Z4 PGA #i%5=16

101: Z% PGA #i75=32

2% OPAMP1_CS.MOD[1:0] =2b’10 -
000: N3 PGA 1 35=2;

001: N3 PGA M ai=4

010: N PGA Hai =8

011: I PGA H25=16

100: #5 PGA 1 2i=32

2:1

MODJ1:0]

OPAMP1 T ek
00: 3B OPA #x ;
01: #4) PGA K=,
10: N PGA izt
11: M#&B BUFFER #R,

EN

OPAMP1 f#i5
0: Afiihe
1: flige

418/ 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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18.4.3 OPAMP #Z#| & f74% 2 (OPAMP2_CS)

T F% Huhik:0x04
5 748 :0x0000 0000

www.nsingtech.com

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved GAIN[2:0] Reserved | MOD EN
TR 2 R
31:6 Reserved REE, DAIRFFEALE .
5:3 GAIN[2:0] OPAMP2 1 25 47 i
000: %74y PGA2 Hizi=1;
001: Z4) PGA2 Hizi=2
010: Z4r PGA2 Hizi=4
011: %4 PGA2 175=38
100: Z4r PGA2 #35=16
2 Reserved PREE, AR ERE LA
1 MOD OPAMP2 T {EazhlfE 5
0: #4> PGA =
1: M3 BUFFER =,
0 EN 1: OPAMP2 {##E
0: OPAMP2 Ztfg
18.4.4 OPAMP ¥l & /72% 3 (OPAMP3_CS)
% Hudik:0x08
5 A748:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved GAIN[2:0] Reserved | MOD EN
™ ™ ™
419/ 456 HREARBRHERAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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Pris, B iR
31:6 Reserved PREE, IR EFEAIE .
53 GAIN[2:0] OPAMP3 1 #5454

000: %% PGA 2= 1;
001: Z4 PGA Hii=2
010: %% PGA Hizi=4
011: 74y PGA H2i=8
100: %4 PGA H25=16
2 Reserved PREE, UAREFRAME.

1 MOD OPAMP3 TAERRIEHIE 5
0: #4» PGA iz

1: ¥ BUFFER ##i3{

0 EN 1: OPAMP3 fffE

0: OPAMP3 Z£fE

18.4.5 OPAMP 85 FF% (OPAMP_LOCK)

fmF% Hudlk:0x0C
5 A74E :0x0000 0000

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

Arisk 2K Ei:1p%)
31:1 Reserved e, WAORFEEAAE
0 OPALK E—, 2P, Ra8Eid R 5 H BB AR

B AL L OPAMP1_CS/OPAMP2_CS/OPAMP3_CS 757 as ik B o H ik
0: OPAMPI1_CS/OPAMP2_CS/OPAMP3_CS #1752 il L5 (1)
1: OPAMP1_CS/OPAMP2_CS/OPAMP3 CS ZF47 2% HBLHY. ..

18.4.6 OPAMP % B K1k & 7% (OPAMP_VREFSEL)

P Hihk:0x10
A7 {E:0x0000 0000

420/ 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved OPA3SEL[2:0] OPA2SEL([2:0] OPAISEL[2:0]
™w ™w ™w

AL, 2R Eiiipra)
31:6 Reserved R, DIOURFFEAIE .
5:4 OPA3SEL[1:0] OPAMP3 %35 H [ 146 4 ity 1

00: ZHEH KL 0.9V, fit 1.8V,
01: Z%ri[Ei%E# VDD/S, #itli VDD/4
10: ZH WLk VDD/4, Hili VDD/2
11: % EEER 0.9V, fil 1.8V

3:2 OPA2SEL[1:0] OPAMP2 27 H [ 16 45 3y |

00: ZHEH KL 0.9V, fit 1.8V,
01: Z%ri[Ei%E#H VDD/S, #itl VDD/4
10: ZHHJE%$E VDD/4, Hili VDD/2
11: % EEER 0.9V, fil 1.8V

1:0 OPAI1SEL[1:0] OPAMP1 £ H [ it 3 3y ]

00: ZHEHEIEHE 0.9V, fith 1.8V,
01: %K% VDD/8, it VvDD/4
10: %Lk VDD/4, %t VDD/2
11: ZEHBEIEFE 0.9V, Hith 1.8V

421/ 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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19 MSEE T8 (IWDG)
19.1 &4

WEMSIETIH (IWDG), MRRBAFIR SRR R, &1 E R SRR R0E, & 7 RER 22t
A IS 425 1 P AR 2

MAZFE T AWDG) HIZAT/E 32KHz FIRE A IR ah (LSTIR S 3X5), fEAEIEM AT MCU RIEKRE
I, BRI LB AT o X AT AR B8 i) 22 A 0l 8 NS BE AN [ 0 RV 1 o e T DA B B At e el
THAMERSEN RS IWDG Hod & #2208 1AL 1 N R P 2 S E 858 e ST AR IS AT (HIN P A%
JE BR BRI N R T o

2 H P I 2 A7 2% PWR_CTRLIWDGRSTEN f7 &1, IWDG iH¥3sis%] 0 I, &7 /G E A6 CEizfr
B0, IWDG £iHBUBEA A HE A1), IWDG B A7t a] TR ThFEne g .

I RKEIETF F LG8 PWR _CTRLIWDGRSTEN=1 7#if.

19.2 FEH:

B N IEATH 14 AR RS

B RCIR RO AN, 15 STOP Kt F U5 AEIE S T (F
B 0] DAVCEC A A D e e i

B OERACAF 0x000 M, RAER (WIS T B )

422 ] 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



any,
%) EIREA

www.nsingtech.com

19.3 ThReitiR

Bl 19-1 BOLFE A9 REAE R

User Program LSI 32kHz
IWDG_KEY.KEYV i
=OXAAAA [ IWDG_PREDIV.PD | woe stspvu
T | 4/8/16/32/64/128/256 O - ’
IWDG RVELV REL 11[)1 Counter =0
_ . - I >
14-bit reload value A o Down Counter IWDG Reset
A
4 Counter = IWDG_RELV.REL / 2
IWDG_STS.CRVU > IWDG_FLAG.HALFCNT
Reload Enable
IWDG_KEY.KEYV

IEH IWDG, FATF S 0xCCCC 5N IWDG _KEY.KEYV[15:0147, i+ as i iadmits. Sit%dsit
3 0x000 I, ‘B 4x[f) MCU 774 —AMNE A5 S (IWDG _RESET). Rtz 4k, RIEEZ AT 0OXAAAA (E
RHIERK) 5N IWDG_KEYKEYV[15:0]f7, THE# <% E N IWDG_RELV.REL[13:0]47H () # e 3 E
P EE T IS B .

U B R I R R RE A | I e AR ThRe, R TR AE R4 EE B3I T IR KRR E A,
B AR SRR T B B3A 0 2 BT S FT Nk A

WRAFRE R BT DhRE”, WIE T I AETH S 2IA“IWDG_RELV.REL/2” 2 J& 7= A4 I o

19.3.1 BFfEes 5 IR R

IWDG_PREDIV #1 IWDG RELV FFf7#s A SR IGE. fEBSUX WA T A7 2 804 < 7, 2Rl B
IWDG_KEY ZFf7-#5 A4 0x5555. Fo B HAMEA R, AR H xBTS Y. IWDG_STS.PVU {57~
Tior AR AS E 5B & 5 IEfEEAT . IWDG_STS.CRVU 878 IWDG 275 IETE R AR . A T4 A a (A0 /5R
HEEAEE RN, % E IWDG_STS.PVU fifil/ak IWDG_STS.CRVU fif. T4 #9fs (i Fl/ak 5 308 58 o2
5, EEER: IWDG _STS.PVU f7Al/ IWDG _STS.CRVU fi.

HREREEE (IWDG_KEY Bl E 0xAAAA) W& B3hE R Ihht.
19.3.2 IWDG H 1l

% E IWDG CTRLITE=1, 4 IWDG #J DOWN COUNTER /M F4F IWDG REVL.RVL[13:0]/2 I, 1
ST IWDG Hrlr, e 75 B WA IR A

423 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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19.3.3 AR

AT (Cortex-M0 WA%1F1E), IWDG a8 #4622 1E % TAREF 1k, BARH T IR i e 11
DBG CTRLIWDG STOP 7. WIHZAIE A<1”, MiH-EesisEit. %6 8«07, T8 5% TAE.

19.4 AP RH

IWDG FHFH f R AL & 4 D2 Ee%: P55 (IWDG _KEY). /42 774 (AIWDG PREDIV). HE 3
WAHER (IWDG_RELV) FURAFEEE (IWDG_STS).

19.4.1 BAERAE

2 IWDG M (F 0XAAAA 5 N\ IWDG_KEY.KEYV[15:0]7) skfififf (&% FLASH OB.WDG_SW f7)
SALJE . E M OXFFF JFaRi st 2. 1 N oh 2 a Bt el 020 0 LST S afie . ERndat- 2es s, #r—
iR B s B A IWDG RELV.REL[13:0] B JT4E, T AN OXFFF.

FEFPIEH AT, A FREAE TR Bk 0 BIMAN, FFAAHT— R AT 4. M8 E 3] 0 I, FoRET
k. IWDG fEXMIEI B ALE S .

R ARG B IWDG T S B3 B A A7 a7 225K 0x5555 5N IWDG_KEY.KEYV[15:0]. A5
ik IWDG_STS.CRVU {ifil IWDG STS.PVU fii. IWDG STS.CRVU 4571 55 3% %5 (i 5 #7 1E 7E 34T,
IWDG_STS.PVU E/R T Al T IEE AT . R X PR 0 I, B A RESEHAH R . 4SBT IEAE
BEATHS, BECRHAH RO By 1. thRS, $2H IWDG_PREDIV.PD[2:0]8% IWDG_RELV.REL[13:0] 5%,
BHEFH RS LS I 4hik. M IWDG _PREDIV.PD[2:0]2% IWDG_RELV.REL[13:0]i5Z B ({5 fERE/F 5 B
IWDG STS.PVU £78i IWDG STS.CRVU 137 )5 4 A %

YR N R FAS FH 2 A B2 AR BT AE, 256 3] IWDG_STS.CRVU A7 A 5 74 R B o s 25 4
IWDG_STS.PVU 757 J5 7 Gt B8 eUHi o AiA « (E 52, 755 B E A B2 8l ), s B s s
SRR EREHEE, LRSS IWDG STS.CRVU {78t IWDG STS.PVU A& N J5 4 Rk S T8 (R
fEERHMR IR B LN, BB ERS W BIE5E 8D .

TG A2 AT 2 P B 28 3 23 A7 A2 i P2 AR AL ], 0. 191,

% 19-1 IWDG TR A B/ NR ALt 8]

I E] (ms) AR E (ms)
T34 Z 4L PD [2:0]
REL[13:0]=0x000 REL[13:0]=0xFFF
/4 000 0.1 409.6
/8 001 0.2 819.2
/16 010 0.4 1638.4
/32 011 08 3276.8
/64 100 1.6 6553.6
/128 101 32 13107.2
/256 11x 6.4 26214.4
19.4.2 IWDG BB 2
BRI B AR
424 ] 456 H R AR B A FRAT NSING TECHNOLOGIES INC.
Mk YT L X B ALK 5 R B 100 5 B R AR A

i if: +86-755-86309900 1L H . +86-755-86169100
R4k https://www.nsingtech.com Hi4i: 518057
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1. ¥ 0x5555 5 N IWDG_KEY.KEYV[15:0]f7 L5 FHX%f IWDG_PREDIV #l IWDG_RELV #4748 5 Vi 7] ;

2. % IWDG STS.PVU fizik IWDG STS.CRVU fii, A 0, N4ks: 35,
3. Fl® IWDG PREDIV.PD[2:0]47 LA T2 4ifH ;
4. Bd® IWDG RELV.REL[13:0]1 53 i ;
5. % 0xAAAA BN IWDG KEY.KEYV[15:0]7, F 538k 8 Wit Hes,
6. I HAF I 0xCCCC BN IWDG KEY.KEYV[15:047K 5 & 1.
WA PR SCE T A R, EROPIR 1~5. WREA, RFEERE 5 PR,
19.5 IWDG 2775

19.5.1 IWDG &% 2%

#19-2 IWDG FIERM Y
o] raisw ||| | 8| 5]8|8]3]s]8]a]s]2]2]=]5]a]=]=]8]2]2]=]=]~]=]=]=]~]~]~]-
00h IWDG_KEY Reserved KEYV[15:0]
2o
04h | IWDG_STS Reserved z|>
O
08h |IWDG_PREDIV Reserved ‘ PD[2:0]
0Ch | IWDG_RELV Reserved REL[13:0]
10h | IWDG_CTRL Reserved I”.:J
19.5.2 IWDG H#HHFF8 (IWDG_KEY)
e Hudk: 0x00
S AE: 0x00000000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
KEYV[15:0]
rc_w0
A, B Eiiip
31:16 R TREE, LIRFFEAIE
15:0 KEYV[15:0] | 2425 0508: RARENEA BRI € e
OXCCCC: Jash& 1M as, WEREE -G I IR (Jash)
OXAAAA: Fl IWDG_RELV 2747 a1 REL A B Frin sk it Hes AR b & A7 (%))
0x5555: Z%f] IWDG_PREDIV fil IWDG_RELV FE8 ISR (RERART
425 ] 456 H RHEARBAERAR NSING TECHNOLOGIES INC.
Hihk: PRYITE R L X B AL X E IR %1095 [H [ AR K
Hiif: +86-755-86309900 £ +86-755-86169100

M4k https://iwww.nsingtech.com Hi4i: 518057
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19.5.3 IWDG REF 73 (IWDG_STS)

A Hdik: 0x04
S Aifli: 0x00000000

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

Brigk B iR
31:2 TR RE, DAREF R A .
1 CRVU B ERE A E R

R SRR IEE T R . WA, BEHE . R R
IWDG_KEY.KEYV[15:0147 B} 0x5555 HiZArH 0 B 235 i IWDG_RELV.REL[13:0]/%
8.

0 PVU & TR A3 4548 58 %

T AT S ALRRIEE R UE . B EAL, EHEE . I B
IWDG_KEY.KEYV[15:0147 B} 0x5555 HiZAiA 0 B 435 24 IWDG_PREDIV.PD[2:0]ff]
8.

19.5.4 IWDG T4 B 74 (IWDG_PREDIV)

fmAsHidl: 0x08
S A7{E: 0x00000000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved PD[2:0]
™w
A, B Eiiip
31:3 R TREE, IARFFEAIE
2:0 PD[2:0] T3 A ¥
426 | 456 HEEARB A RAT NSING TECHNOLOGIES INC.
Mtk ERYITT R L X s AG X I 1095 [ [ 4 AR K JE
Hiif: +86-755-86309900 £ +86-755-86169100

M4k https://iwww.nsingtech.com Hi4i: 518057
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R 2 ik

4 IWDG_KEY.KEYV[15:014 /2 0x5555 B BA 515 /Y. IWDG_STS.PVU %2k 0, 5
M PD[2:01{H TCiETE L. ZrAREN T

000: T4 AR F-=4

001: P4k +=8

010: Tisr#ik1=16

011: Tisr#iA¥=32
100: 44 K =64
101: FgyAikF=128
HAth: T AR =256

TEE: BEIROZ 7 1A R B3R VDD H IS TR P - AR IE TE TS HE, e (E A
BETERC. [, BERRE K 7E IWDG STS.PVU 1770 Hf B A

19.5.5 IWDG EXRHFF#H (IWDG_RELV)

A Hhk: 0xoC
S A7ME: O0X00003FFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved REL[13:0]
Brigk B #i
31:14 IRE RE, DAURFFEALH
13:0 REL[13:0] AT s AR .

B @ XCE TS M EREME, 0K 0xAAAA 5\ IWDG_KEY.KEYV[15:0]f7
AR B BT 2SR G T B N ZAE IR BT . & 1) A JE A T DUAR AR X A 8 26 3%
EAMEETAET 5, %K 19-1.

%28 HBEAE IWDG_STS.CRVU 74 0 BH&Ek.
TR BEIROZ 1R AR [EIK ] VDD HLJE )RR [ . AR IETEA (T GHRE, T[] (e
BETRC. B, IR A IWDG STS.CRVU 175 0 H-53¢.

19.5.6 IWDG ¥l & 74 (IWDG_CTRL)

A Hadt: 0x10
S A7{E: 0x00000000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
427 1 456 EREEARBAHERAT NSING TECHNOLOGIES INC.
Hudik: RN RS LU X R AL X R R %1095 [ IS EOR K E
1% +86-755-86309900 . +86-755-86169100

M4k https://iwww.nsingtech.com Hi4i: 518057
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15 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ITE
™

R 2R iR
31:1 e TR, DARFFEAE.
0 ITE IWDG E Nl {fifE, 4 IWDG F# DOWN COUNTER /M 14T IWDG_REVL.RVL[13:0]/2,

IWDG % t = W7

0: hTAERE

1: Hiffiag

T WL REIIB HY

428 ] 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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20 B fTAMEEEO (SPDD
20.1 SPI {54

SPI 7] UL TARAE A A BMAR R, SO 40 AN B T il i, JF H R MF CRC H5AE ) H i E

XY S

20.2 SPI EE 45k

W SRR T RSB

C IS E RN S WY S I E R E

W SR 8bit B 16bit FdE kg =
ORI ] A

W R i

L IRy S G IR S VA N

W REARCC R CRC T RS
B ¥ DMA e

429/ 456

www.nsingtech.com

EREARBBERAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057
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20.3.1 EA#R
& 20-1 SPI AEFE
address and data bus
- x -
Read
ROTC Rx buffer
INTEN | CRCSTP | - |
7y | Mosi
SPI_CTRL2 LSBFF | —
Control bi A A
RNE ERR TE —$| Shift register
NSSPOL | ey INTEN INTEN CRCEN | TDMAEN | RDMAEN | SPIEN - |: A ] MISO
A
SPI_STS
| Tx buffer |
ROTCF | UNDER OVER | MODERR | CRCERR | BUSY RNE 7
Write
Communication control B e
A
|
CLKPH CLK CLK )
LSBFF | MSEL N oL oL BR[2:0]
P Baud rate generator >l sck
SPI_CTRL1
BIDIRM | BIDIRO CRC
ODE EN RONLY SSMEN SSEL SSOEN NEXT DATFF
T I T
SPIEN 'y Y v »- Master control logic
l 1 NSS

N TSI BS, SPLROA 4 A5 SR fFER:, AARuT.

SCLK: HATISERGIH, %155 M4 SCLK 51, HIM e SCLK 3] Jif A

MISO: A/t 51 I, Hedhs I 3258 89 MISO 51, HI B MISO 51 i H

MOSI: Efa /RIS, Bl A F 8% 19 MOSI 5| B .t ABE#% ) MOSI 5 il A

NSS: Fk 5, APkt NSS 5 BISEAL, a5 BEAT A B8 51 BT dn 2R Pyl 5| Bk I 2 i v, SPT AR

FE M, M, SPT TARAE AR FI P R A 2 e 2 R — At /O 51 IAIZ I 2 1K) NSS 51l

Bt NSS B,

24 SPI CTRL1.SSMEN =1 (& 20-2), #fh N\ T fdifE .

A NSS B, AFTFEAMHAH NSS gl fEXFMAA T, @iEE SPI CTRLI.SSEL £ (F A&
SPI CTRL1.SSEL=1, Mz SPI CTRL1.SSEL=0), XA #F NSS 15 5 H .

A NSS B,

24 SPI_CTRLI.SSMEN =0 (& 20-2), H{ MG &Y

Ak &b
Z~Heo

430/ 456

EREARBBERAT NSING TECHNOLOGIES INC.

Mtk RN R LU X R AL X 5 R % 109 5 [ [ H AR K
Hii%: +86-755-86309900 fE . +86-755-86169100
4k https:/iwww.nsingtech.com Hi%s: 518057
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NSS AR TR A NSS #2515 (SPI_CTRL1.MSEL=1,SPI_CTRL1.SSOEN=0), RVF#IEEZL
TN o 7EBEA O WAL R R 2 HLR 2% 2 NSS Bl s i, MHLRLZES: NSS B A

NSS #riRE A F I NSS #i i # {8 (SPI CTRL1.MSEL=1, SPI CTRLI.SSOEN=1), ¥ ¥&£& M40
ZI NSS 2K, BT 5 R W& %R B B OV NSS B3 4 S BUR EEF, J E 2hidk N AR
Ko BERSAM NSS EA MRS FURHE, WASEAMER, FroE F R R

T HAFRCEIE R ZCHTE TR, AT iR ik A8 7 77 ZE NSS 1575 WIERA 7 2, ] LU EC,
B —1> GPIO &I TEEHY .

] 20-2 BEAR /AR A B ik B 2

SSMEN

Internal NSS 0 External NSS

-
1

SSEL

B A AR e BIERIG] T

20-3 B30 8 M
Master Slave
MSBit -«—— | SBit MSBit -«—— LSBit
. ) MISO . )
8-bit shift register |« 8-bit shift register
A MOSI A
SPI clock SCK
generator
NSS(1) NSS(1)
——O VDD j
Not used if NSS is managed / /
by software

J#: NSS 5 I & XFg A

FR AL SCLK 5 i th P85 5, &1 MOSI 5l BLERZI B & ) MOSI 51, JFH 38 &
(¥ MISO 5| FREREEI M i % (1) MISO IR,  DAME R v DAAE B 2 [ . 32 B0 A0 e 26 2 8] (1 e 5L
ettt 18I MOSI 51 A A EHE BN BE#, MR #38IE MISO 51 BRI it 21 3 80 .
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SPI B} PR

B % E SPI CTRLI.CLKPOL fi7 A SPI CTRLI.CLKPHA £7, JH /7 AJ DLk B 1 5 1 it b v

*4 CLKPOL = 0, CLKPHA = 0, ZFHN SCLK 5 B IR FFR T, B 258 — NI iR e re, B BT

i

4 CLKPOL = 0, CLKPHA = 1, 7K SCLK 5| R RFFR T, B AE 58 AN s ple R re, BN BE

.
24 CLKPOL = 1, CLKPHA = 0, ZSHK SCLK 5| UK R Fr & Y, B /e 28 — N 8Py geR e, BUR R
o

24 CLKPOL = 1, CLKPHA = 1,, ZSWHI SCLK 5| R CRFr & s, B 7628 AN 8Pyngier e, B Bt

.

ANE AR AR, A AN A% P A A i B A 2B [

] 20-4 /&4 SPI_CTRLI1.LSBFF = 0 i, SPIf&4ii[] 4 Fit CLKPHA #1 CLKPOL {7 204 /5
20-4 BRI 7 E

CLKPHA=1
ll

CLKPOL=1

CLKPOL=0 {

/
/

o K= X X X XX

SPI:CTRL1 determines whether the ddfa frame format is 8 or 16 bits

X
2 KK X

4 :

N
X

NSS
(to slave)

Capture strobe

T O S O

CLKPHA=0

—

CLKPOL=1 I J
/

CLKPOL=0

e T X XXX

SPI_CTRL1 determines whether the‘da{  frame format is 8 or 16 bits
MISO : /
(from slave) MSB : : : 4 : :
R R ] R R

NSS :
(to slave) : J
|

N

Y
DE

> XX

432 ] 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Mtk RN R LU X R AL X 5 R % 109 5 [ [ H AR K
Hii%: +86-755-86309900 fE . +86-755-86169100
4k https:/iwww.nsingtech.com Hi%s: 518057



-

%) EIREK

www.nsingtech.com

gL EiE] i

i % & SPL CTRLI.LSBFF fiz, I/~ AJ LLIGEEEAR AT, % SPI_CTRL1.LSBFF =0, SPI#Jakik#
PR AL (MSB), 24 SPI CTRLI.LSBFF =1, SPI ¥%% Kk i%E¥E KA. (LSB).

i3 E SPI CTRLI.DATFF iz, 7 al PLgk #HdEmikg .

20.3.2 SPI TAEMER,

B EHAEWTHER (SPL_CTRLI.MSEL =1, SPI_CTRL1.BIDIRMODE =0, SPI_CTRL1.RONLY = 0)

F—MNHEY S B SPI_DAT #A7e8 )5, B riafeim, Bdas— Mo aknt, B 71 -7 N s & 17
PR IR ANFE LA, ARG EIE A7 1% 8 SPI CTRLI1.LSBFF f7fAC &, H¥Ef74% 8 MSB 5t LSB JIfi /5 4% £
TRALHEN MOSI 51, S5t FEIRT, 8 MISO 5| EU B EdE, 208 [ERENT 7 4% 5 47 HUEE A7 ik NFE AL
AT, IRIEFFATHEEIN SPL_DAT 774745 -

1. % SPI_CTRL2.SPIEN fii A 1, ffifig SPI #ibk;
2. BFERIERSE—NEEE] SPI_DAT (XS #ELE R SPI_STS.TE br&ifr) ;

3. “Hfy SPI_STSTEWEME 15, HENE ZMrRIEEIES] SPI_DAT 74, “5fF SPI_STS.RNE
REALE 15, BLHL SPI_DAT ZFAF a4 3R 1558 — MR s, 13U SPI_DAT aﬂ?%g, SPI_STS.RNE
rEALIE 0. HE FRERME, KIXFEENEEE, FRHBBGE n-1 AR

4, %515 SPI_STS.RNE & 1 /)5, W& E— N
5. Z54% SPI_STS.TE brBf7E 1, Z54% SPI_STS.BUSY FrEA1iE R G 5% 4] SPI #Rtk,

Kol 1 AL B AT LAAE SPLSTS.RNE AR:EALEL SPL STS.TE ARG AL A b T 2 {0 o Wy AL BE AR e o
KL

B 20-5 EHAXN TR T EEERN, SPI_STS.TE/RNE/BUSY HZ{bRE R

Master mode: CLKPOL=1.CLKPHA=1

« Uy guvuuuyyy

DATA1=0x11 DATA2=0x22 DATA3=0x33

MISO/MOSI
(out)

— \ ]
TE flag i Set by hardware ﬂ Set by software

TX buffer oot 0x22 ‘ 0x33
(write SPI_DAT) !

bo b1l b7 bo b1l b2 b3 b4 b5 b6 b7 bo b1l b2 b3 b4 b5 b6 b7

b2

b3

b4

b5

b6

A I
BUSY flag f Set\clear by hardware
| DATA1=0xAA DATA2=0xBB DATA3=0xCC o
MIS(Oi/n’\;IOSI b0 bl b2 b3 b4 b5 b6 b7 b0 bl b2 b3 b4 b5 b6 b7 b0 bl b2 b3 b4 b5 b6 H7
RNE flag Set by hardware \ \Set by software \ P
I \ ;
Rx buffer / \ 0XAA 0xBB 0xcc
(read SPI_DAT)
leni%élillmiosiilﬂtle]'ﬂ [ Wait TE=1, write 0x33|nt0 SPI_DAT ]
[ Wait TE=1, write 0x22 into SPI_DAT [ wait RNE=1, read OxBBfrom SPI_DAT
[ Wait RNE=1, read OxAA from SPI_DAT [ Wait RNE=1, read OXCC from SPI_DAT
433/ 456 HEHEARBAZHERAT NSING TECHNOLOGIES INC.
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EHNR B AR EBR (SPL_CTRL1L.MSEL=1, SPI_CTRL1.BIDIRMODE = 0,
SPI_CTRL1.RONLY =0)

UL F A R AR A 4 X T A B B — 8, (R AR LR e i R IE AU, B B i A = s
I, At SPL_STS.OVER ARENKG B, AFNAZBIGIX ML HARMEREI T (& 20-6 EHLH A
RIFARE AN E AL, SPI STS.TE/BUSY 84k R &):

1.
2.
3.

¥ # SPI_CTRL2.SPIEN {74 1, {fifE SP1 BLH;

B RIEMEE — RS SPI_DAT #fras GZERAF2TERR SPI_STS.TE #3EA0);

S5 SPLSTS.TE bRl i & 1, Hie AL MRS SPLDAT #7/74%, BEIXMRIERIZF S
i

B — MRS SPL DAT %i17a%, 254% SPI STS.TE br&BAiE 1, RG24 SPI STS.BUSY fiikz,
SE T B 1R % .

Bl X P LALE SPL_STS.TE AR &AL T+ A2 1) o Wy A BEAR e HLSE3

& 20-6 EHLE ) R RIERR T ELMEMET, SPI_STS.TE/BUSY B REE

Master mode: CLKPOL=1.CLKPHA=1

SCK
DATA1=0x11 DATA2=0x22 DATA3=0x33
MISO/MOSI bo | bt | b2 | b3 | b4 [ b5 | b6 | b7 [ bo | b2 | b2 [ b3 | b4 | b5 [ b6 | b7 | b0 | b1 [ b2 | b3 | b4 | b5 | b6 | b7
(out)
TE flag ; “ Set by hardware ﬂ Clear by software
P i § 4
Tx buffer 1 ox11 002 < 0x33 /
(write SPI_DAT) /A {174/ x X
~— /
BUSY flag ‘ The\flag set/clear by hardware

[ Write 0x11 into SPI_DAT |

Wait BUSY=0 b—/

[ Wait until TE=1,Write 0x33 into SPI_DAT |
Wait TX=1_

[ Wait until TE=1,Write 0x22 into SPI_DAT |

B =W L B E W R (SPICTRLI.MSEL = 1, SPI CTRL1.BIDIRMODE = 0,

SPI_CTRL1.RONLY =1)

24 SPI_ CTRL2.SPIEN =1, JF#a#UGEfE. SR E MISO 51 I BIEE ALK GE S A NS AL 51728, KRG 3T
ITHEIEEIE 2] SPI_DAT Zifi4s . WAFEAERAEM N (WK 20-7):

1.
2.

¥ ® SPI CTRLI.RONLY =1, f#ifg{izliii=,

FHENR, WE SPIEN fi7 1, f#ifE SPI &, SCLK {554 /74, £ SPI KM Hl (SPIEN=0),
BARESE . MHUBER T, 43R UREN NSS (5 S8 H-F3F 24 SCLK, $dE sy ek

4§ SPI STS.RNE /& 1, #2HU SPI DAT 75 A7 # R 04, 4iHL SPI DAT 7517 %%,

434 ] 456 HEHARHEFRAT NSING TECHNOLOGIES INC.
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SPI_STS.RNE ¥4 2i& k. A IR/ ATE $dE .
AL PR AT LALE SPL_STS.RNE A A7 A8 1 v W7 A B s HEL SO
& 20-7 RE2dBER (BIDIRMODE=0 3+ H. RONLY=1) TF#E&4EH, RNE B REE

Configure: CLKPOL=1.CLKPHA=1,RONLY=1

SCK
DATA1=0xAA DATA2=0xBB DATA3=0xCC
MIS<O/'\;|OSI bo bl | b2 | b3 b4 | b5 | b6 | b7 bo bl | b2 | b3 b4 | b5 | b6 | b7 bo bl | b2 | b3 | b4 b5 b6 b7
in
RNE flag Set by hardware /\ Clear by software \ /%
Rx buffer OXAA >< 0xBB >(0xcc
(read fromSPI_DAT) L

[ Wait until RNE=1,read OXAA from SPI_DAT [ Wait until RNE=1,read 0XBB from SPI_DAT m(mil RNE=1,read 0xCC from SPI DATfj

B AL K%M (SPLCTRLI.MSEL=1, SPI CTRL1.BIDIRMODE =1,
SPI_CTRL1.BIDIROEN =1, SPI_CTRLI1.RONLY =0)

A 53t SPL DAT & fras)a, fEHIREH MG XA . KL — N AR RN, B RIE 1
B AT MR AL P A7 2%, ARJE RIS LSBFF A7 AL E , SPI 4% MSB 8k LSB 745 a7 i AT R 47 2
MOSI 5l i,

EHUFRZ A A B AF R AR IR AN SURE A SRR [F] o

B NS IEERER (SPI_CTRL1.MSEL =1, SPI_CTRL1.BIDIRMODE =1,
SPI_CTRL1.BIDIROEN =0, SPI_CTRL1.RONLY =0)

AT, 24 SPI{#iFE (SPI_CTRL2.SPIEN= 1), U FEFF4h. AT, WA EdRm Y, BUa|nrEdE
LY HOES AL NFEL a7 7 a8, JFAT AL E SP1 DAT #iffas (BRUZEAT).

EHLFRZ A O A A PR SRR A SRR

B MHENTHHER (SPI_CTRLIL.MSEL=0, SPI_CTRL1.BIDIRMODE =0, SPI_ CTRL1.RONLY =
0)

BB — AN, AR RIS . BTSRRI 7, AE D AU PR AR I I s
5 N SPI_DAT 294745 .
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& 20-8 ML TR T &AM, SPI_STS.TE/RNE/BUSY R A& E

Slave mode: CLKPOL=1.CLKPHA=1

<« Uyl uyy]
DATA1=0x11 DATA2=0x22 DATA3=0x33
MISO/MOSI bo bl b2 b3 b4 b5 b6 b7 bo bl b2 b3 b4 b5 b6 b7 bo b1 b2 b3 b4 bS5 b6 b7
(out)
TE flag | i Set by hardware Clear by software
Tx buffer |
(write to SPI_DAT) > 0x11) 0x22 1 0x33
A b
BUSY flag \ The flag set/clear by hardware \
T DATA1=0xAA | DATA2=0xBB I DATA3=0xCC I
Mi S?_/'\;IOSI b0 bl b2 b3 b4 b5 b6 b7 bo bl b2 b3 b4 b5 b6 b7 bo b1 b2 b3 b4 b5 b6 7
in
RNE flag / Set by hardware X Clear by software X B
Rx buff | L
x buffer
(read from SPI_DAT) ) >< OXAA >< 0xBB x oxce

[ Write 0x11 into SPI_DAT | /

[ Wait until TE=1,write 0x33 into SPI_DAT |
-

[ Wait until RNE=1,read 0xBB from SPI_DA

B PG R RERER (SPI_CTRL1.MSEL =0, SPI_CTRL1.BIDIRMODE =0,

SPI_CTRL1.RONLY =0)

B 20-9 AHLEF) R RS T ELAEHN, SPI_STS.TE/BUSY 2 &

Slave mode: CLKPOL=1.CLKPHA=1
SCK
DATA1=0x11 DATA2=0x22 DATA3=0x33
Mi SE()){J'\S Osl b0 bl b2 b3 b4 b5 b6 b7 b0 bl b2 b3 b4 b5 b6 b7 b0 bl b2 b3 b4 b5 b6 b7
TE flag W Set by hardware W Clear by software
P : A
Tx buffer } : ;
(write to SPI_DAT) A i *1Y 0x22 ! 0x33
— X
BUSY flag 1 TNKe flag set/clear by hardware
[ Write 0x11 into SPI_DAT | [ Wait until TE=1,write 0x33 into SPI_DAT | [ Wait BUSY=0 L—/
[ Wait until TE=1,write 0x22 into SPI_DAT | Wait TX=1

B PG E AR (SPI_CTRL1.MSEL =0, SPI_CTRL1.BIDIRMODE =0,

SPI_CTRL1.RONLY =1)

N B A BRI B0 (A ] MOST 31 BIS8— ML, SR B T . BRSO R L
LM TR BB S5, ST AERE SPLDAT H725 (RIRER).

B MBI A K%M (SPI_CTRL1.MSEL =0, SPI_CTRL1.BIDIRMODE =1,

SPI_CTRL1.BIDIROEN =1)
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MBS — AN B, SR RGO A BRI, SPL MU AR R AL RT, Ak
WA PR A IR B L0k 5 13 SPL_DAT 75 4745

B MRS EERER (SPI_CTRL1.MSEL =0, SPI_CTRL1.BIDIRMODE =1,
SPI_CTRL1.BIDIROEN =0)

2 AR EE — A RISR B MOSI 51 IR EE AL, BRSO a6 . 28R Bl i, Bl
MR AL HE S B AT R AL BIR AL A A7 4%, SRJA JFAT HU AR 2R3 SPL DAT #rfrds (FRUNZRAE)o

VEE: MBLIIHF RIS 0L -

SPI WAL AR

1. @ BE SPI_CTRL1.BR[2:0](7AC & B tempgpcts R (IR TAREMREI, W22 5;

2. EFEEERPE (SPI_CTRLI.CLKPOL) FIRF&HAHAL (SPI_ CTRLI.CLKPHA), & SCEHEALHIAN S £ i AH
WSS

W #E SPI_CTRLI1.DATFF 17 5€ X itgzy 8bit it /2 16bit;

fic & SPI_CTRLI1.LSBFF & X E#E Ar KX 77 72 LSB 1472 MSB;

Pt B NSS

fii & SPI CTRLI.MSEL.SPI CTRLI.BIDIRMODE.SPI CTRL1.BIDIROEN #11 SPI CTRL1.RONLY 4 ;

N o &~ w

¥ B SPI_CTRL2.SPIEN fiffifig SPI fitk,

SPI PR AS iy R BRI AL 2

2 SPI &Ik | AMNEET, B, BdEmi NEEE A7 B R AL A A7 4, SR E Feak B e ik . ok E k%
AT B I AL R8s, RILEAEIS NS, SPL STS.TE Fr&ALE 1, SR F— MR B8t A &
IXZ%4F. 402k SPI_CTRL2.TEINTEN £ % 1, "Wrki<x4:. 5 SPL DAT %474 A] LAXS SPL STS.TE #5471
iE 0.

KA IR JG — NI, AEEE WAL Z AE de ALt 20 2847, SPL_STS.RNE b 1, Hmuk&mt
2%, WLLM SPI DAT #7785, % SPI CTRL2.RNEINTEN FrEALE 1, k< 4. % SPI DAT
A7 LT LAXT SPI_STS.RNE #rEALTE 0o

TGN, BEARTHERIEGAT, FOEERITIG . HATBERWOESE BT, WR T EdE S HE SPL DAT &
MAUEZCR . NSS SIDUAR, 258 — MBS RDR, AR in. Oy 1l a8t , ol kL
CENURIEIBPHT, SR AERE SPIAHY) BIF 2 'S Bl 3 R 1L AT .

TEALERCE B, MRk e BdRT, SP1_STS.BUSY Az af U T 5 Rt ik 45 71
BN SE

LN R, WA R, KBS TE ETHE (8 TE Hik), HIESHTRIMER4ER AT, S
B %idE 5 O\ SPL_DAT 774748, BLi, AAEHEIUZ 81/ SPT B Bl {RFFIEL:, SPL STS.BUSY #rdfriAs
SWGIERR, LB LA

WFARAEA T, i FEONES @ W, B, B3R L% (7] SPL_STS.BUSY #Fr& A 2 4Gk (B 20-10
BIDIRMODE =0, RONLY =0 JE#EZAE41 /&N, SPL STS.TE/BUSY At nmED.

FHENAE A (SPI_CTRLI.RONLY = 1), GEIEZELLN, JH BUSY brEALE & NS .
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MRS, RS b F & oeE, s, BB IELEN, BRI 6], BUSY brdfr
B2 /0F 1A SPIEEENE (L 20-9).

& 20-10 BIDIRMODE = 0, RONLY = 0 JEZE&4E5H K&, SPI_STS.TE/BUSY B REE

Configure: CLKPOL=1.CLKPHA=1

= UL WU LU

DATA1=0x11 DATA2=0x22 DATA3=0x33

b2 b3|b4|b5|b6

MOSI
Cout)

b7 b0 b1 b7 bo bl b7

b2 b3|b4|b5|b6

b2 b3|b4|b5|b6

TE flag

_ Tx buffer \ ox11 >< o0x22 >< \ 0x33
(write to SPI_DAT) /'
\
BUSY flag / / /

Wait TX=1_

[ Write 0x11 into SPI_DAT | [ Wait until TE=1,write 0x22 into SPI_DAT ] Wait BUSY=0 ]

[ Wait until TE=1,write 0x33 into SPI_DAT |

20.3.3 W& E

SPI_STS ZifFas 1A LT 3 MaEfz, H AL SPLEZEHPRAS
RIEZFZEhEA (TE)

YRIEEAESS, TEWGELE 1, BEWRE AT LOKSHi AU 53k SPI DAT 47 8% . H{RIZEGAFIES, ZhrEink
fiE 13 0.

BWEAFIEZREA (RNE)

YR IET, RNE AREAIE 1, KA AU A7 A 5dE . 320 SP1_DAT i 7as)fa, b &0k
fELEE 0,

fiprEhL (BUSY)

ARG, BUSY ARSALE 1, R4 A0S BUSY ARSI 0.

DR AE N LR B, i@ T, BUSY bR E AN 0.

DL, BUSY frEADK 218 0:

W R (BT ESHE S IR

WM CH] SPI AR (SPI_ CTRL2.SPIEN = 0);

B AR (SPI_STS.MODERR = 1).

MBI AL BRI 8], BUSY A3 &AL 0.

MOEIRELS N RN, BAMEHITRE, BUSY FREA RN . EMNUBER, R SR 5% 2 5]
BUSY &AL 14> SPL I Bl A WK . BRI LA ] BUSY A i A7 Acb 252 5 AN 5080 300 1) 36 R AL
20.3.4 =[] SPI

N T RH SPLARSR, AR R EAE IR AT ZER A R AR5 3
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FEEHERML AN TR

1. %5%5 SPL_STS.RNE brEME 1, FFHBUR R — A 5775

2. %5f5 SPI STS.TE tr:&f7 8 1;

3. Z5f5 SPI STS.BUSY Fr&EALIE 0;

4, %P SPI bR (SPI_CTRL2.SPIEN =0).

FEFEAHLERMNLE ] RIE AR

1. [ SPI_DAT #FfFas 55 a — 715, 4% SPLSTS.TE br&ifi#& 1:

2. %5 SPI STS.BUSY Fr&EALIE 0;

3. KM SPI BBt (SPI_ CTRL2.SPIEN =0).

FEE N A R

1. ZEFFE%E — /> SPI STS.RNE & 1;

2. <M SPIBEEr (SPI_CTRL2.SPIEN =0), Z£5 1 /> SPI B0 A C(ff B A1)

3. HENHUBEAT (E3<h SPIARERIS &1, 5EfFH 5 —> SPI_ STS.RNE & 1.

MALE ] R BB

1. A LAFEAEFE T E) 52 SPI Al (SPI CTRL2.SPIEN =0), I H 4AifE4i4s k)5, SPI AR5 A

2. WA AN SCHIE S, HEASHIBE A /T (BOCH] SPIAEERI ), A% FF SPIL_STS.BUSY A& R
0.

20.3.5 f# FH DMA #47 SPI &R

P ATBLiE# DMA 3E4T SPT i tkdn, NHIRER v S 2URE,  RGRCR AT LR KR Tt

K% DMA f§i§¢ (SPI_ CTRL2.TDMAEN & 1), #X SPI STS.TE bx &AL H 1, 2774 DMA iR,
DMA H 3K # 95 5 N SPI DAT F ffds, X¥<iEk TE fr&fr. BEHEWEZ A DMA TG
(SPI_CTRL2.RDMAEN f7 & 1), £k SPI STSRNE #rEME 1, 4774 DMA 5K, DMA H3Bhiti
SPI_DAT Ziff#s, X¥423FFk SPL_STS.RNE FrEfz.

2 SPIAXH Tk Kki%, I FHEAHfE SPI )k 1% DMA i#iE (SPI CTRL2.TDMAEN £/ & 1). My, i
WA IR VA A, OVER brBEfs BN« CRIA R EFEX AR .

2 SPIAH T #dE 4, 7 EfERE SPI (141X DMA i1 (SPI_CTRL2.RDMAEN /& 1),

ERIERIL, DMA B REEIEHFRIEN SRS (DMA_INTSTS.TXCF #3&EM 454 1), SPI STS.BUSY
i A AT DL MR AR I SPT B TR TR, IXFE AT DLIEE 6> SPT % P B NAFHISE, Al e fa HE i ik .
I, WA B4 SPI STS.TE #r&ALE 1, I HZ4F SPI STS.BUSY #r&Efi N 0.
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B 20-11 A DMA K%
CLKPOL=1.CLKPHA=1
DATA1=0x11 DATA2=0x22 DATA3=0x33
MISO/MOSI bo bl b2 b3 b4 b5 b6 b7 b0 b1 b2 b3 b4 b5 b6 b7 b0 bl b2 b3 b4 b5 b6 b7
(out)
TE flag Set by hardwdre Clear b)_/ DMA
write ‘
Tx buffer 1 Ox1
(writeto SPI_LDAT) N i 1 0x22 0x33 \
BUSY flag / The flag set/clear by hardware \
DMA request W W
DMA writes to I I
SPI_DAT T T
DMA flag / R Set by hardware [\ Clear bysomi l /
(DMA transfer complete ) \
DMA writes 0x11 into DMA writes 0x33 into
SELDAY SPI_DAT Wait BUSY=0
Configure the DMA DMA writes 0x22 into DMA tansfer is
Tx channel and SPI_DAT complete
nabletesel | — Wait TX=1_
20-12 ff ] DMA £l
CLKPOL=1.CLKPHA=1
= UV UV VLU UL VU U U UL,
DATA1=0xAA DATA2=0xBB DATA3=0xCC
Mi S((Dlﬁ]'\)/l oSl b0 b1 b2 b3 b4 b5 b6 b7 b0 b1 b2 b3 b4 b5 b6 b7 b0 b1 b2 b3 b4 b5 b6 b7
RNE flag Set by hardware Clear by DMA
read \
Rx buffer
(read from SPI_DAT) OxAA 0xBB 0xCC
DMA request
DMA read from M M M
SPI_DAT
DMA flag
(DMA transfer complete) f et by hardwarl /klear by software
Configure the DMA DMA reads OxAA from
Rx channel and J SPI_DAT_ [ DMA reads 0xCC from SPI_DAT |
enable the SP1_ DMA reads OxBB from [ DMA transfer is complete ]
SPIDAT |

20.3.6 CRC &

SPI £ & PMHSLH) CRC HELHE, T8 RIEAEEE B, DA IR B AL i (BRI . AR A& Al
Helmiks X, CRC RAARMITHHEITNE, 8 Mtk 2R CRCS, 16 &Mk K CRC16. SPI
CRC 52 Wi SPI_CRCPOLY #if7-#six®, /i E SPI_CTRL2.CRCEN firffifE CRC 5.

HERIERER, BJE YRS R IX %7 )E, % E SPI CTRLI.CRCNEXT A K 1, iX$E/n K1k 52 8E 5 it
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¥ P46 3% CRC{E (SPL_CRCTDAT {f). &% CRC B, CRC THEREE Ik

RO, B AN w2 B )5, % & SPI CTRLI.CRCNEXT 4 1. #ULEIK CRC
SPI_CRCRDAT 1 #E47 Eb%, WA AT A, SPI_STS.CRCERR {7 #& 1, 24 SPI CTRL2.ERRINTEN 1/ & 1,
H T A

NTRFFRA-NESE FIRMW CRC HELSRMED, HPMIERERE-NRER CRC E.
SPI_CTRL2.CRCEN 1/ & 1 x5 7 SPI_ CRCRDAT % 7 #fll SPL_CRCTDAT Zi {7 #%. %MK T 42 5%:
SPI_CTRL2.SPIEN =0; SPI_CTRL2.CRCEN =0; SPI CTRL2.CRCEN =1; SPI CTRL2.SPIEN = 1.

BREER R, 2 SPIEE MR H CRC ik, R SCLK 5| -E b kah, R NSS 51 A, CRC it
SO AT R IAT o IXFPBHLHE W T Y4 F R A2 N NR G B @R, [RHIX 75 2% CRC iREEAE,

24 SPI fifif: CRC ¥ &xffifit (SPI_CTRL2.CRCEN = 1) H DMA ffifiE, 4R 1E Esh7¢ M CRC 775
RIE RN

20.3.7 SRR EAL

FHRA KRR (MODERR)

PAUR PR LT 22 R AR A R R

W NSS SUHEE IR, F 1% NSS 5] Bk Ik % i
W NSS 5 JERFRAE L, SSEL {4 E 0.

B YRR R KA, SPI_STS.MODERR A&7 E 1. Wi P RVEAHRLP A, =44 il
SPI_CTRL2.SPIEN fizfll SPI CTRLI.MSEL ¥ 5{x4", HAEEAFIERR. SP1 < Hmlik N M.

B R{FT SPLSTS FA7 Lo 5#4E, #RJ5S SPI_CTRLI 27 /728 7] LAJ& % SPI_STS.MODERR fii. (£
ZEME T, P NSS 5] LTSRS

W EE, ML SPI_STS.MODERR {7 RAEW BN 1. SR, L EEE T, NE&H SPI_STS.MODERR
ALrfREE AL, XFHEHL T, SPL STS.MODERR f/48/RAFAEL F . HWiie /7 o) DABAT 52 A7 Bk [m] 3R

Lk#itrES C(OVER)

24 SPI_STS.RNE {7 & 1, {HEVIAE R RKEHENBERESF, LRGSR RS, i, REbsE
SPI_STS.OVER & 1. WiRH P AEREAHS W, WAty e a8 2 %dE £ 2%, H SP1_DAT 7174
AR BE 2 F A1 1 H s

MR SPI_DAT A7 #%F1 SP1_STS 774745 1] LLiE R SPL_STS.OVER fi7.

CRC #1® (CRCERR)

CRC Hiiwbnd TR a2 A 2tk . 4420201 CRC {EAI SPI_CRCRDAT fHAULHL, CRC #iRK
Ao BB, SPI_STS.CRCERR Frifr# % B N1, tnSH P {8 e AH B (1) 1 B (SPTL_CTRL2.ERRINTEN = 1),
T 7= A r R
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20.3.8 SPI H1 it
% 20-1 SPI s R
o T HEbREAL fE REIEHI AL

RIEZAET IR TE TEINTEN

B IR E RNE RNEINTEN

TR R A MODERR

Vit B IR OVER ERRINTEN

CRC #iRbrE CRCERR

442 | 456 EREEARBAHERAT NSING TECHNOLOGIES INC.
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20.4 SPI Ff7a34id
20.4.1 SP1 FHfF#E%

# 20-2 SPI 7R E
o | raw [2]5]2 )25 e 2 =[5 ]2 [2[=]=] = 2[Rl 2 o] = - 1= - = 1= [~ ]-]-
w
Z |l = < | o
wlol|l>|z Z|X|wlw|o 1=}
o Rl = Wl T |O ~
SPI_CTRL1 1212|218 § zlg glh(z(e|zs s
000h Reserved alzlz|8|2|d|z|c|=|=2|2|3]| 5 o
alg s} 2
'3
Reset Value ojojofjojojojofjofjojojojo 0oJ0]oO
z |z
z z |z
& slclElE|&(2]2|z
SPI_CTRL2 3 sl1Z12(z|elz|2]=
004h Reserved 5 Reserved 21|18 wilo E 21°
w |
Reset Value 0 ojojojojojojojo
x| x
x|l |>]|w
SPI_STS glalylg Z w
008h Reserved ofg|5]|=
Reset Value ojJojofjoj1]o
SPI_DAT DAT[15:0]
00Ch Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|O
ISPI_CRCTDAT CRCTDAT[15:0]
010h Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|O
ISPI_CRCRDAT CRCRDAT[15:0]
014h Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
ISPI_CRCPOLY CRCPOLY[15:0]
018h Reserved
Tl oo e e oo oo e [ 2]
SPI_CTRL3 DELAYTIME[3:0]
038h Reserved
Reset Value 0 | 0 | 0 | 0
443 | 456 HREHEARBAEFRAT NSING TECHNOLOGIES INC.
Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
Hiifi: +86-755-86309900 f#: +86-755-86169100

M4k https://iwww.nsingtech.com Hi4i: 518057



ay,
"" EIRRA www.nsingtech.com
20.4.2 SPI #=#| & f7#% 1 (SPI_CTRL1)

kW2 : 0x00
HAifE: 0x0000 0000

31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
Reserved

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
BIDIR | BIDIR CRC )
MODE | opn | RONLY | SSMEN | SSEL | SSOEN | (oo | DATFF | LSBFF | MSEL |CLKPHA |CLKPOL | Reserved BR[2:0]

™ ™ ™w ™w ™ ™ ™ ™ ™ ™ ™w ™w ™w ™w ™
i, B iR
31:16 Reserved RER, IR AE
15 BIDIRMODE e HAR AR A B

0: JEFE BRI =

1. PR B XA

14 BIDIROEN AL 0L ) A T i L A

(LA SPI_CTRLI1.BIDIRMODE #i7 — 2 5 “ B 4 W m) B 2 1 A i 7 1)

0: fHEEIE (0.

1: A (CRERED.

TEEHEEAT, B Hdi 2 MOSI 51, TEMMIBELN, “Ha #dii 2 & MISO 5
o

13 RONLY R XL A2 o L A

ZALAN SPI_CTRL1.BIDIRMODE fi7— 2 58 “ XWX ) B L3 7 Il . 7R 2Nk
MRS R, AT ) AT B L, AT ) 1 A4 T LTS, AT 3 G B4R
&R,

0: &M T CRIFFMPZRAEREZD.

1: fhiakae (IO,

12 SSMEN BAF B

34 SPI_CTRL1.SSMEN # B /i, NSS 5|l L7 SPL_CTRL1.SSEL A7 F¥IE R 5E
0: R IEIRIE B2 B B

e 3 FHR AR B i 2

11 SSEL YN SrikE
ZAAXAE SPL_CTRL1.SSMEN 178 1 B & . BERE T NSS #HF, H NSS 5 /0
BT

10 SSOEN NSS %t g

0: ZEIEFEFMIAT NSS #rth, % UL TR 2 3 i

1o WA JFAR, JFE ERE0R NSS firth, i A ie TAEE 2 F i,
9 CRCNEXT F—Ak&i%k CRC

0: F—MRIEMER A KIEEAT .
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R 2 iR

1. F—/NRIERIEK B K% CRC A4 -

JERL: 1F SPI_DAT & fF iy GAR T — T )T 5 L i B %10

8 DATFF B itk 2

0: fd ] 8 fr B itk ik AT Ak /B Ui

1: fEH 16 A7 ks s AT K ik Az

HE: WA SPI 251 (SPI_CTRL2.SPIEN = 0) #, FBEE1%1r, 2 ii#.

7 LSBFF A% =

0: %Eki% MSB.

1: %K% LSB.

JERE: L FET AR
6 MSEL FE &R

0: BLE NMBEE;

I: IEAFRE.

TR 2B IETEHTHIRR, T REIECEiZ 7.
5 CLKPHA A AR AL

0: 2 — ARV RAE SR

1: 55 AN BT R

TR 2B IETEHTHIRR, T REIECEiZ 7.
4 CLKPOL IS AR A

0: ZEWARAR, SCLK fRFHE T

1: ZFHARAR, SCLK fRErmHF.

TR

1. CHEEIETEITHIRR, T RENECOZL.
2. CLKPOL 1 FIEXIN 10 7 47, CLKPOL 770 BEXI I 10 9 F#7.
3 Reserved RE, LRRFEELE.

2:0 BR[2:0] BRR F s

000: frcLx/2

001: frcLr/4

010: frcrLk /8

011: ffpcLk /16

100: fpcrk /32

101: fpcLk /64

110: frcrk /128

111: fpcrk /256

JEEG: 2B IEEHTHINR, T REIE R 7,

20.4.3 SPI & & #7488 2 (SPI_CTRL2)

HihtfwEs: 0x04
HAE: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
445 | 456 HEHARHEFRAT NSING TECHNOLOGIES INC.
Hibke PRYITH RS L K BT AL X S PR 1095 [ R A ki
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Reserved

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved CRCSTP Reserved NSSPOL H\]?'II'{IIE{N IIETN];EN IN?]EEN CRCEN [TDMAEN|RDMAEN| SPIEN
AL, B s Eiiipra)
31:14 Reserved RER, WO AE
13 CRCSTP NSS &5, CRC 5]
0: EIbit&E
1: TERRMELERIIE LT, AR IEAT A
12:8 Reserved REE, DIRFFEALE
7 NSSPOL NSS R4z

0: NSSKHEFH 2L
1: NSS & HFH L

6 ERRINTEN iR BT e
48R (SPI_STS.CRCERR. SPI_STS.OVER. SPI STS.MODERR) F=/:if, %A%l
B A

0: ZRIEAT R DI
1 FRVFHHRT .

5 RNEINTEN U A7 Al 2 T A R
0: 2%k RNE i,
1: fo¥F RNE H1l7, 4 SPI_STS.RNE #5 & B A7 7= A b b K

4 TEINTEN RIBEAT 2Rl RE
0: 221 TE ¥,
1: fo¥F TE H7, 4 SPI_STS.TE br& BN 1774 R lTiER .

3 CRCEN fi#if: CRC KBt fig

0: 2%l CRC it

1: JH3) CRC it5.,

EAL A RE T A .

JEE: RABAZEESPI Y (SPI_CTRL2.SPIEN = 0), FB5851%17, #MiH#4.

2 TDMAEN RI%ZAT DMA {ffg

MR ER, TE frE— B EAMHUR H DMA R
0: ZEILEIELEAT DMA;

1: JABhRIEZAE DMA.

1 RDMAEN B E 17 DMA fi5E

MR ER, RNE frE— B EA UK H DMA 3R
0: ZEIEFINZEAF DMA;

1: BEH%IRZE4F DMA.
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R B iR
0 SPIEN SPI i g

0: ZEfE SPI Bidk,
1: f§ifE SPI b,
JER: 2] SPL AT, TEEN 0 BT FEEETE

20.4.4 SPI RAF 8% (SPL_STS)

Wl {2 : 0x08
EAifE: 0x0000 0101

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved OVER |MODERR|CRCERR | BUSY RNE TE
T T rc_w0 T T T
Brig B iR
31:6 Reserved RE, DARFEEAE.
5 OVER i AR

0: A HPL AR
1: L R
AR EAL, AP IIRAL. RTINS, 2% 203.7 7.

4 MODERR B
0: A HIBAEER;
: HIUBEES R
ﬁmmﬁ;ﬁ%u, P AR AL RTHAFFIMTEMER, 25 075,
3 CRCERR CRC 4 ibrE

0: UeHIH) CRC {E A1 SPI_CRCRDAT 2717 %% 1 KB VLI ;

1: Ye#f) CRC AT SPI_CRCRDAT 2577 2% F (I AE AL AL
AL B AL, RS 0T AL

2 BUSY bR

0: SPI AMIL:;

1: SPIIEICTIE(E, BUH KIEZEMET

AL B B A S A

TER: fES RS0 i R, A0 BRI 0 ET
1 RNE TP

0: BlRZZrh =

1: B gmaE=s,

0 TE Rk =

0: KIEZZIhIEAS:
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(e

ey

R

1 RIEZEMFNES.

20.4.5 SPI HHEH 2 (SPI_DAT)

Hibk{RF%: 0x0C
SAH: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT[15:0]
™w
AL B Eii9%)
31:16 Reserved PREE, IR RFEAIE .
15:0 DAT[15:0] B A A2

Ry Rz LA I3 1R

AR ARN AL —MHTE CRIEZEME): AT BRER. 5
BRI S B RIE AT SRR R [ U 2 A7 F I B

% SPTBAZUAIERE: #4E SPI_CTRLI1.DATFF Azt Hdimmias s ik £, Hu i R s F
WeAT PASE 8 AL 16 Aff). JNORUEIERAMHRAE, F2AEH FH SPL Al i 52 U A i
e

YT 8 ALHIEE, b A 8 iR, RIEFIHAET H 2 H E) SPI_DAT([7:0]. TEHEURKT,
SPI_DAT[15:8]# 58414 0.

ST 16 SLRIEE, ZErPasad 16 A0ff), AROEFIHEON 2 H B A Bl G A2 4%, [
SPI_DAT[15:0].

20.4.6 SPI Tx CRC & f7#% (SPI_CRCTDAT)

Hohb A : 0x10
EAifE: 0x0000

31 30 29

28 27 26 25 24 23 22 21

20 19 18 17 16

Reserved

12 11 10 9 8 7 6 5

CRCTDAT[15:0]
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RLI, 2 g
31:16 Reserved PREE, IR EFEAIE .
15:0 CRCTDAT Ki%k CRC F1Eas

£ A H CRC w5, CRCTDAT[15:0] A& 7R E R IL 7151+ 5K CRC fE .
2 7F SPI_CTRL2 # ] CRCEN 5 N 1°Rf, %7/t 7. CRC 5
SPI_CRCPOLY H & iz .

L ke SO 1 B 8 AL, VMK 8 S i, JIf HARHR CRC8 BT 4%
ik X 16 ALl FHARTRIA 16 MiHZ 5118, I HiZl CRC16 HInifE.
JEEL: 2 BUSY R '] I BEZ a7 e s, 14 il BEBERI T IE T2 1E -

20.4.7 SPI Rx CRC 7% (SPI_CRCRDAT)

bk : ox14
AP 0x0000

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

Reserved

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

CRCRDAT[15:0]

T

Drigk 2 iR
31:16 Reserved LRYE, IR ERE LA .
15:0 CRCRDAT B CRC ZfEa8

fE)JA A CRC 5B, CRCRDAT[15:0] & 7K BN A F7 1H B8 CRC $f . 47E
SPI_CTRL2.CRCEN VB N ‘Il, ZaF i E AL, CRC iHH M SPL_CRCPOLY H1/]
Z I,

L ks Sk 1 E O 8 AL, UMK 8 S 55, Jf HARHE CRC8 LT, %L
Pk M 16 BiRt, ZF728IATE 16 Mtz 55, FF Hi%I& CRC16 HibriE.
VERL: 25 BUSY $rE4 T WL IZ A 177 AT BE R A IE DRI 21 o

20.4.8 SPI CRC Z A F /74 (SPI_CRCPOLY)

Motk wAs: 0x18
HAME: 0x0007

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
449 ] 456 H R AR B A PR AR NSING TECHNOLOGIES INC.
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15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CRCPOLY[15:0]
rw
R 2 E1:57)
31:16 Reserved e, DAORFFEAE.
15:0 CRCPOLY [15:0] | CRC % 7k 25 7.5

ZEAEMRAY T CRC AR 22 i
HAGAIAEN 0x0007, AR 4 NI AT B B At i -

20.4.9 SPI HH8hRAEIEIR F1E8% (SPI_CTRL3)

otk fmFes: 0x38
HAE: 0x0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved DELAYTIME[3:0]
Arig, 2R £
31:4 Reserved R, AR EALE .
3:0 DELAYTIME [15:0] | SPT F=A/LH 4 SE 18 i Ja) fic &
SPIEN TN T, HTHEE MISO 5 SCK Z IR RIZERS, FIT RS Faskrds
WKL IE B

4'b0000: bypass, X EMLA BB BH AL IR Ab#E 5

4'50001: ] APB2 I #h F &5 %t SPISCLK 3K 1 4~ PCLK2, #E
4'50010: F APB2 I R [&5%t SPI SCLK 2% 1 4~ PCLK2,
4'b0011: FH APB2 W40 FBREAT S SPI SCLK K 2 4~ PCLK2,
4'v0100: F APB2 I T &% SPI SCLK % 2 4 PCLK2, EiRN 4/2 4 PCLK2;
4'0101: F APB2 b T &M% SPI SCLK % 3 4 PCLK2, #EiRN 5/2 4 PCLK2;
4'0110: | APB2 WF4h FFE#%T SPISCLK 3% 3 > PCLK2, #EiRJy 6/2 1> PCLK2;
4'v0111: F APB2 It FB&EWS%F SPI SCLK ¥ 4 4> PCLK2, #EiRA 7/2 /> PCLK2;
4'v1000: i APB2 IH4h T &% SPI SCLK % 4 4 PCLK2, EiRN 8/2 /4> PCLK2;
4'1001: F APB2 b T &M% SPI SCLK % 5 4 PCLK2, #EiRN 9/2 4 PCLK2;
4'1010: F APB2 b T &M% SPI SCLK % 5 4 PCLK2, #EiRN 10/2 > PCLK2;
4'v1011: ] APB2 H4h FFE#XT SPISCLK ¥ 6 > PCLK2, ZEiRJy 11/2 4> PCLK2;

N 1/2 4~ PCLK2;
iRN 2/2 4~ PCLK2;
iR 3/2 4~ PCLK2;

B EER
G fi (2 fn

=

g

450 / 456 HEHARHEFRAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



ay,
" " El Riﬁ 7K www.nsingtech.com

LI, 2 Eiipn)
4'1100: ] APB2 Bf4h FFE&# %t SPISCLK 3% 6 > PCLK2, ZEiRJy 12/2 4> PCLK2;

4'b1101: i APB2 8l R 35+ SPISCLK 3K 7 4~ PCLK2, #EiR°N 13/2 /> PCLK2;
4'b1110: F APB2 B4 FFF¥%t SPISCLK 5K 7 4~ PCLK2, #EiR°A 14/2 4~ PCLK2;
4b1111: F APB2 W& R4 SPISCLK K 8 /4~ PCLK2, #EiRN 15/2 4~ PCLK2;
H: EFAER RATE SPLE N ENB N oI ECE,  SPI AR MU T BC B A 68K
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i Cortex™-MO W%, WIZE MBI SCRAEQ W R IR IUERHE 1R A CEaE 7 1]
A1) AR IRy, F P a) DUER WAL A ERIRES MR ST AN ERIRES . P R AE e, T LA

WAZASN SR, FFARBEAT H R o

PIAZ B EAF R S A S 1 B R S I B AT e (S ] (AE AR AR L L )

FHRLLUR RO
B TR

21-1 B HIFT Cortex®-MO £& 3 (K RAE B

Bus matrix|

i i
| |
| |
| |
I I
I I
| |
: » BPU :
| |
| |
I I
: » DWT :
| |
| |

SWDIO ! Internal dedicated > NVIC !
I peripheral bus (PPB) “1 |
| |

> SW-DP —» AHB-AP > !
| » Bridges : »> MCU
: N 1 DBG
I
|

SWCLK : :
| . |
| > |
| »
: Cortex-MO > | System Bus
| Core :
| Data |
| |
| |
I I
| |
| |
I I
| |
| |
I [}
| |
| |
| |

Cortex-MO0 Debug support

ARM Cortex®-MO P AZBE {8 BT H AT S 4 4 ) e
B SW-DP: A7 M

M AHP-AP: AHB A% 1

B BPU: Wisi=4&

B DWT: #dEfilk

B Cortex®-MO0 FiRZHE F M (TRM)

B ARM FEZ 1 V5 iR E

452/ 456

EREARBBERAT NSING TECHNOLOGIES INC.

Huhik: ERYITT R W X S db X 5 3R #1095 [F [ AR K JE
1% +86-755-86309900 1L H . +86-755-86169100
M4k https://iwww.nsingtech.com Hi4i: 518057



ay,
%) EIREA

B ARM CoreSight & THAE (rlp0 i) FiARZSH T

21.2 SWD kg

W T AR LS B SWD i #E H ki H A Th ag .

21.2.1 5|43 BC

www.nsingtech.com

SWD CHRATH) #OaE 2 MER: SWCLK (2D A1 SWDIO (B H N A&7 D .

SWD i1 L I e W T 3R

£ 21-1 AR OS5

Wk O 5 o
SWDIO PAI3
SWCLK PAl4
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22 E—iR & P55 (UID)
22.1 f&ifr
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