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1@ 6 1 0 TR 246
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1@8 ! Lo TR 248
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12 ORI 291
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LB Y DA C ettt 320
1< OO RT 322
I/ 0 N O IR = = BRSSO 323
1% LFSR DAC ~ g LS ERR T 323
LB DHBEC oottt ettt ettt et eenea et ettt et n et ananen 324

M E” NSING TECHNOLOGIES INC .

M v oV 109 Vi
' +86-755-86309900 D ' +86-75586169100
' https//www.nsingteckcom ' 518057



O
]
il
i
>

www.nsingtechcom

15 3 DAC " a > XL OO RPUSR 324
16l 1 2 ettt nnne e, 330
1e 3 B ettt eeea s 331
T N O O LSOO 352
12 E A e N << TSRO RR 354
13\ D ettt tee ettt et et a ettt tan et et e e st et et et et et et e rmnat et et et s een et et et eteseennrn s 355
I R N A N 7 OO RRR 356
I VI A s N < TSRO 357
I T VI A N < TR 358
I 7 VI - E: N B SOOI 359
T S O @ o T OO 361
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1.1 Ta Ql

Ta 31t O
read/ write(rw) ) Q BA
readl vy (r) D7 BA
wr Fotnd y (w) pr Q B~ B BvA
read/clear (rc_w| o vy BY 37 vy V616 B~ Q60068 A
read/clear(rc_wl o Yy BY 37 vy N6006 B Q61066 A
read/ clear by r o~y B~ B 3 wo0 @606 B A
read/ set (rs) "y 37y B~ Q6006 B A
readly write tr p” Yy B Q60®1dWe Hp P By A
toggle(t) D7 Q616 B~ Q6006 B A
Reserved(Res.) G B~ G vbi A
~
1.2
N32A05 2 o L o1 i - - YA
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2.1.1

b=

Heh ~ YV'H
E Cor &M
E D MA

p>)

e " 1'H

p SRAM

p o

ADC

AHB AHB ~ W' AHB

m m m m m m

AHB APB (AHB2APBX, x=1, 2APB
’ W @ AHB € - 2-1 '
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I ]
|
Flash | SW :
Flash = Control [ : !
N | System Bus! CortexMO0 |
é | Fmax6amHz | Core!
' I
SRAM 2 i iC i
= | !
= DMA
(%2}
>
o
:
<
CRC
AHB
)y System Busq—‘
—
s
RTC
| Tz | : EETE :
- 2 | uarrs |
1/2/3/4
Al —
% LCD o
] _croc |
SPB DAC
A cpPu ' Co r &MOp Sbus | v D 0 v O ¥
1 AHB/ APB A
A DMA ' DMA AHB o [ - P DMA[ SRAM
A
A 1 P D MAh H ® " e # A ’ 2
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@ ° »v(CPU aDMA ) 7act b ( O o ASRAMDGBRCHECRE
SAC AHB 2A 2 2e AHB2 APAB

b=

’ 2e AHB2APBY AHB2APBAHB2ARBZ PCLK1 4w 32MHz
PCLK2 G 64 MAz

2.1.2

’ AHB APB "'AHB 2aAPB1 3APB2 aF| aSRmAMMYyst emMemory

2-2

MMU 0x4002 4C00™ 0x4002 4FFF
Reserved 0x4002 4800~ 0x4002 4BFF
SAC SRAM512B*2 0x4002 4400~ 0x4002 47FF
OXE010 0000~ OXFFFF FFFF| Reserved SAC REG 0x4002 4000~ 0x4002 43FF
Reserved 0x4002 34007 0x4002 3FFF
CRC 0x4002 3000~ 0x4002 33FF
Vendor SpecifiG1IMB Reserved 0x4002 2400~ 0x4002 2FFF
FLASH 0x4002 2000~ 0x4002 23FF
Reserved 0x4002 1C00™ 0x4002 1FFF
Reserved 0x4002 1800 0x4002 1BFF
Reserved 0x4002 1400~ 0x4002 17FF
CortexMO0 PeripherallMB RCC 0x4002 1000~ 0x4002 13FF
OXEOOF_FO00™ OXEOOF_FFFF ROM Table a Reserved 0x4002 0C00™ 0x4002 OFFF
OXE000_FO00™ OXEOOF_EFFF| Reserved E ADC 0x4002 0800~ 0x4002 OBFF
OxE000 E000™ OXE000 EFFF NVIC/SCS Reserved 0x4002.0400™ 0x4002 O7FF
OxE000 3000~ OxE00Q DFFF Reserved DMA 0x4002.0000™ 0x4002 03FF
OXE000 2000~ OXE000 2FFF, BPU
OXE000 1000~ OXE000 1FFF, DWT
OXE000 0000~ OXE000 OFFF Reserved
SPR 0x4001 4400~ 0x4001 47FF
SPB 0x4001 4000~ 0x4001 43FF
UART2 0x4001 3C00™ 0x4001 40FF
UARTL 0x4001 3800 0x4001 3BFF
TIM2 0x4001 3400~ 0x4001 37FF
TIM3 0x4001 3000~ 0x4001 33FF
TIML 0x4001 2C00™ Ox4001 2FFF
TIM5 0x4001 2800~ 0x4001 2BFF
Reserve®®GB o TIM4 0x4001 2400~ 0x4001 27FF
om SPIL 0x4001 2000~ 0x4001 23FF
o GPIOD 0x4001 1C00™ 0x4001 1FFF
< Reserved 0x4001 1400~ 0x4001 1BFF
GPIOC 0x4001 1000~ 0x4001 13FF
GPIOB 0x4001.0C00™ Ox400L OFFF
GPIOA 0x4001 0800~ 0x4001 OBFF
0x4002 5000 OXSFFF_FFFF| Reserved E:E gi:ggifgggg giggfﬁii
0x4002 0000~ 0x4002 4FFF AHB Peripheral = =
0x4001 4800 0x4001 FFFF| Reserved
0x4001.0000™ 0x4001 47FF APB2 Peripheral
0x4000 7400~ 0x4000 FFFF Reserved
0x4000 0000~ 0x4000 73FF APBL Peripheral
PWR 0x4000 7000~ 0x4000 73FF
Reserved 0x4000 5C00™ 0x4000 6FFF
PeripheraD.5GB 12C2 0x4000 5800~ 0x4000 5BFF
12C1 0x4000 5400~ 0x4000 57FF
0x2004 0000~ OX3FFF_FFFF Reserved - Reserved 0x4000 4000~ Ox4000 53FF
o LCD 0x4000 3C00~ 0x4000 3FFF
0x2000.0000™ 0x200 3FFF S o Reserved 0x4000 3800~ 0x4000 3BFF
< Reserved 0x4000 3400~ 0x4000 37FF
IWDG 0x4000 3000~ 0x4000 33FF
SRAM 0.5GB WWDG 0x4000 2C00™ 0x4000 2FFF
OX1FFF_FEO0™ Ox1FFF_FFFF Reserved RTC 0x4000 2800 0x4000 2CFF
OX1FFF_FC00™ Ox1FFF_FDFF| OptionBytes comp 0x4000 2400~ 0x4000 27FF
Ox1FFF_ 3000~ Ox1FFF_FBFF| Reserved DAC 0x4000 2000™ 0x4000 23FF
OX1FFF_ 1000~ OX1FFF 2FFF Data FLASH CAN 0x4000 1C00™ 0x4000 1FFF
OX1FFF_0000~ OX1FFF OFFF v Reserved 0x4000 1400~ 0x4000 1BFF
0x0802 0000~ OX1FFE FFFF Reserved TIM6 0x4000 1000~ 0x4000 13FF
0x0800 0000~ 0x0801 FFFF| Main FLASH CODE0.5GB UARTS 0x4000 0C00™ 0x4000 OFFF
0x0002 0000~ OxO7FF_FFFF| Reserved UART4 0x4000 0800~ 0x4000 OBFF
0X0000.0000~ 0x0001 FFFF Aliased to Main Flash UART3 0x4000 0400~ 0x4000 O7FF
SRAM BEEPER 0x4000 0000~ 0x4000 03FF
2-1 !

0x4002_4800G Ox5FFF_FFFF Reserved
0x4002_4400 0x4002_47FF SAC SRAM 512B * 2 AHB
0x4002_400G 0x4002_43FF SAC REG
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0x4002_3400 0x4002_3FF Reserved
0x4002_3000 0x4002_33FF CRC
0x4002_2400 0x4002_2FFF Reserved
0x4002_200G 0x4002_23FF FLASH
0x4002_140G 0x4002_1FFF Reserved
0x4002_1000 0x4002_13FF RCC
0x4002_0CO0G 0x4002_OFFF Reserved
0x4002_0800 0x4002_OBFF ADC
0x4002_0400 0x4002_07FF Reserved
0x4002_0000 0x4002_03FF DMA
0x4001_4800 0x4001_FFFF Reserved
0x4001_4400 0x4001_47FF SPI2
0x4001_400G 0x4001_43FF SPI3
0x4001_3C0G 0x4001_3FFF UART2
0x4001_3800 0x4001_3BFF UART1
0x4001_340G 0x4001_37FF TIM2
0x4001_300G 0x4001_33FF TIM3
0x4001_2C0G 0x4001_2FFF TIM1
0x4001_2800 0x4001_2BFF TIM5
0x4001_2400 0x4001_27FF TIM4 APB2
0x4001_200G 0x4001_23FF SPI1
0x4001_1C0G 0x4001_1FFF GPIOD
0x4001_140G 0x4001_1BFF Reserved
0x4001_100G 0x4001_13FF GPIOC
0x4001_0CO0G 0x4001_OFFF GPIOB
0x4001_080G 0x4001_OBFF GPIOA
0x4001_0400G 0x4001_O7FF EXTI
0x4001_000G 0x4001_O03FF AFIO
0x4000_740G 0x4000_FFFF Reserved
0x4000_7000 0x4000_73FF PWR
0x4000_5C00 0x4000_6FFF Reserved
0x4000_5800 0x4000_5BFF 12C2
0x4000_540G 0x4000_57FF 12C1
0x4000_400G 0x4000_53FF Reserved APB1
0x4000_3C00 0x4000_3FFF LCD
0x4000_3800 0x4000_3BFF Reserved
0x4000_340G 0x4000_37FF Reserved
0x4000_3000 0x4000_33FF IWDG
0x4000_2C00 0x4000_2FFF WWDG
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0x4000_2800G 0x4000_2BFF RTC
0x4000_2400 0x4000_27FF COMP
0x4000_200G 0x4000_23FF DAC
0x4000_1C0G 0x4000_1FFF CAN
0x4000_1400G 0x4000_1BFF Reserved
0x4000_100G 0x4000_13FF TIM6
0x4000_0C00 0x4000_OFFF UART5S
0x4000_080G 0x4000_OBFF UART4
0x4000_0400 0x4000_O7FF UART3
0x4000_000G 0x4000_03FF BEEPER
2.1.3
2131 °
Y BOOTO BOOT ~ B - -
B C ¥ “BOOT v A N H "CPU 0x0000_0000
0 M 0x 000004 00 B 0 A 6 Cor&MOx
0Xx0000_0R0000_d0OO4 B Yy . . e6Cf CODgf M v
: A 22 g B
A th O (Main Flash)
E h o [ - " 0x0000°0000
E h o H @ v “0x0000_0R0OBO0O0O_0000O
A O (System Mémory)
E o [ - " 0x00_0000
E " He v “0x0000_OROBFF_0000
A tp SRAM
E p SRAM [ - "0x0000°'0000
E p SRAM He v ~0x0000_0RQ0O000_0000O
2132 °
Ty BOOTO BOOT 20 b
22 ° 1
. i 7N p
BOOT ( BOOTO ) Syste
nNBOOTnBOOT nSWBOQO, Mai n H SRAM
_CFG Me mo r
X X 0 MaiFn aj0x0000
1 Ox1FFF|0x2000
X X 0 N 0x0800 i
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) - 7 p
BOOT( BOOTO _ Syste
nNBOOTNnBOO] nSWBOO Mai n H SRAM
_CFG Me mo r
1 X 1 1 Syst g
0x0000
Memor|{ Ox0800 10x2000
1 0 X 0 . OXx1FFF|
0 X 1 1 SRAM 0x0000
0x0800/0x1FFF
0 0 X 0 } 10x2000
X X 1 MaiFdl a|0x0000
OX1FFF|]0x2000
X 1 X 0 : 0x0800 1
1 X 1 Syst g
0x0000 |
0 Memor| 0x0800 0x2000
1 0 X 0 . O0Xx1FFF|
0 X 0 1 SRAM 0x0000
0x0800/0x1FFF
0 0 X 0 } 10x2000
"7 TBOOTGPI O " I 6BOOTO ICAG
2133p "
b e O System Memery UARTI1 O A
UART D =~ yu “HSE ° “yw p 8MHz "~ HSI A W
e YA
2134BOOT SWAP
w Ty 6 K bootd L boot W X i L bodt
| “fFlH boat x b boot wswap ® @ A
en’
X L boot KW boot 4K W
1. N Lt Ox8000000
2. [P 9~ L boot
3. H bootOX800AX®OMONLFFF
4. W boot::B 1 v L boot [ 0x800A0X®00LFFF
5. L boot ) L boot USERS5[ & OK]IF7 p B
6. p B ° Lt 0Ox800100wW L bodt -
7. K boot [ USERS5[ DxGJF L[ ox80000¢G0 USERS5[ 7: 0]
OXFF B
8 . B~ 1 0x8000000f - i L boat
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22 U " Memory System
O a O a ~ F o e 4GB p A Y
O T Ve ¥ W v -
A o o A
221FLASH
Fl ashh OvMaH v Y Y W Nez YN T vb ECT
A h (Ov w128KB bh O - 25&6Pagec A
OA
A H My 15.5KB 3% Page Dat a FWASSKB2 OV~ 4KBa v
" 3KBa M> 0. 5KB '
A Data PILWASKB 1& Page ¢ [ b 6 A Ty Q A
E OUMw 4KB” 8e Pag8 b System "Meanory ~ BOOT
A
E My 3KB” 6@ Pajge
E My 0. 5KB le Pag& D OptionBytew 112BOOT a
"y Q A
2211 O
h OMaH M Ne =z A
23 U l
oV
0 O0x0800i0R0OBOO_O01FH 0. 5KB
1 0x0800i0RABO0_O03FH 0. 5KB
h Ov 2 0x0800i0RBBO0_O5FH 0. 5KB
255 OxOI8BPBPEOOXO8BEFF 0. 5KB
v Ox1FPPRIOOOx 1LFPFFF 4 KB
Hov Data FLASH OX1FFFIikAQGGF _2FFH 8 KB
' ' OXx1FFFiGFXDEABFF 3KB
v OX1FFFi®GQAOOF_FC6 | 1128
FLASH_ AC 0x40027i02608002 200 4 B
FLASH_ KEY O0x4002i000002 200 4 B
OV o FLASH_ OPTKE 0x400Q2R21008x 400008 4 B
FLASH_STS 0x4002i @02 _200 4B
FLASH_CTRL 0x4002710200002 201 4B
FLASH_ADD 0x40021020002 2017 4B
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v
G 0x40027i0208082_201EF 4 B
FLASH_OB 0x4002T®&®@DO02_201 4 B
FLASH_WRP 0 x 4 0 0 27_02x0420002023 4 B
FLASH_ECC 0x4002710200082 202] 4B
G 0x4002i02000282 2041 32B
FLASH_USER 0x4002i1020082 204HF 4B
FLASH_START_ 0x4002T @902 _2014 4 B
FLASH_VTOR 0x40027i02@8B602_205 4 B
U 6 4 O vH Ty 0 A
H M Nowiza@ Nd
A §4Y G O e 7/ v a UART Lo
O A
A v H A
A v A
h O H Q" P / L A
h O "~ main~fHa $h ~anQa -
A 0~ G -~ WRP
A ¥G -~ RDP
DATA ™Ml ash¥G A
FLASH D kv FLASH b w 3 Qb b '
y Q b " b 0| 0 DA
b "~ Q v b RC " HSITA
‘ % u- U b T A
2212 Qb
Fl &> b 64 B Q bH[O Fl ash Wae 0. 5K®B b Now
A
FIl ash Ty Aa v . SYSCLK A
SYSCLK <=24MHz w0 24MHz< SYSCLK <=48MHz u
48 MHz< SYSCLK <=64MHz uw 2A
‘ by ~ g 1w Ty roq A
2213Fl ash b
B " Flash G b Q" FLASH_CTRL Y /. Fl ash
b A (o)e v | [ FLASH_KEY "y FLASH_ _CTRL b
@ LYW Fl ash " FLASH KEQY" KEY1l = 0Xx45670123
t Flash " FLASH KEY KEY2 = O0OxCDEF89AB
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¥ v ¥ v FLASH_CTRL [RKWw b
Ty FLASH CTRIE. LOCKI ash A Y
p FLASH_CTRIB. LIOCK ™ Y FLASH_KRY VoL Fl ash
A
2214
22141h UM DATA fMl ash
h OV vy " DATA M| ash
A FLASH STS. BUBY b’
A FLASH_ _CTRIL'.IPER
A Q" FLASH_ADD’
A FLASH_ _CTRLu'START
A FLASH BUSYu''0'
A ¥ o A
A FLASH STS. BUBY b’
A FLASH_ CTR&."'MER
A FLASH_ CTRLu'START
A FLASH BUSYi w''0"
A ¥ o A
22142h UM DATA fl ash
h UM DATA flashyYyQ 64A FLASH CTRL1PGWe 0" H
@ Y QT Ky an e Q7 kv ¥
’ T(FLASH _BB8S®. 1)y Q b wa CPUA" |
A
h UM DATA fl ash
A FL8H STS.BPBUSY b’
A FLASH CTRL1PG
A (o} [
A FLASH BUSYu''0'
A FQ" A
‘ FLASH _ST8' BUBY «., Fl ash 0 bA
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2.2.1.4.3 N/
v bh Ovb A 7 14 ( 4 buQG - 2a bu
G ” 6a Y Y 2a o YA Fl ash ~ Nez Q° KEY1KEY2(
2. 2)[1IFL3ASH_OPTKEY'P FLASH CTRL.4WORTWEY M
‘ FLASH_CTRL4 OPTPIG | A
/ “a N T v : ¥ ( "I )
b G A
“ t
A FLASH STS. BUBY b’
A FLASH_ _CTRL. OPTWE
A FLASH CTRLWwOPTER
A FLASH_ _CTRLY'STTART
A FLASH BUSYu''0"
A ¥ b A
“ €
A FLASH STS. BUBY b’
A FLASH_ _CTRL. OPTWE
A FLASH CTRLYWOPTPG
A (o} [
A FLASH BUSYu''0"
A FQ~ A
2215ECQv
Fl ash EC@® - 2-bi t 1bit AECC a ° a ~ p " -
[ - B ap T A
2216 9 0
Flash o9 ow - 16B 0 BufXfXer o O b”"~ CPU o A
o dw "y W a v a A
2.2.1.7
h G QG aBOOT a o/ o Y1 G powdaownstop
n B T Ne w Y Q A 1 4 " de
buQG ~ 2 bu G 7 6a by T 2@ H” 1%
Q- A © b 1 4da A (o}
- p " F W Q° Flashe 0 A
7 "y §F QG A Q b IO
Fl ash ' FLASH_OPT®EY v |7 KEY4d 0x456KBDU2 3
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= OXCDEF89AB Q b "H A ¥ v F v
A B A Ty p FLASH CTRL.
BQO v Ty FLASH_ OPT®EY vl A
B "t Flash T % G T 7
" FLASH_OB/ FLASH_USER/FLWSHZ WRP - G
- bY Y Ve " FLASH OBE.RR 0¥
- w 0x RF W OXFF T
v A
2-4 1
[& 16] [15: 8] [ 7:0]
Reserved i
Ox1FFF_FCOO - nRDP1 RDP
Ox1FFF_FCOS8 - nUSER1 USER1
Ox1FFF_FC1O0 - nUSER2 USER2
Ox1FFF_FC18 - nUSERS3 USERS3
OXxX1FFF_FC20 - nUSER4 USER4
OXxX1FFF_FC28 - nUSERS USERS
OXx1FFF_FC30 - NUSERG USERG6
Ox1FFF_FC38 - nDat a0 Dat a0
OXxX1FFF_FC40 - nDat al Datal
Ox1FFF_FC48 - n WRPO WRPO
OXFIFF_FC50 - nWRP1 WRP1
Ox1FFF_FC58 - n WRP 2 WRP 2
Ox1FFF_FC60 - n WRP3 WRP 3
Ox1FFF_FC68 - nRDP2 RDP2
A G L1 ' RDP1
E G o T 7
E - v F o
E RDP1 -7 FLASH_OBJ[ 1]
A 1: USER1
E USERI1[7] G
E USER1[BOQTO CFG -7 FLASH_OBJ 8]
E USER1[NSWBOOTO SEL -7 FLASH_OBJ[ 7]
E USER1 [NBQOT1L -7 FLASH_OBJ[ 6]
E USER1 NBQOTO -7 FLASH[®]
E USER1IPR|IST_PD ~°~ FLASH_OBJ 4]
0 ~ PD * B
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1 "~ PD b” B
E USERI1IPNPR|IST_STOP ~~ FLASH_OBJ 3]
0 ~A ~ STOP " B
1 ~A - STOP b” B
E USER1I[JWDG_SW ~ FLASH_OBJ 2]
0] )
1 )
A USERX
E USER2[3:0] LVR:': A4 L FLASH_ USER][3:0]
E USER2[4] LVR a ~ FLASH_ USER[4]
E USER2[5] LVR B a ~ FLASH_ USERI[5]
E USER2[6] LVR a - FLASH_ USER][6]
E USER2[7] G
E USER3[7:0] LVR Lv = FLASH_ USER][15:8]
E USER4[7:0] :': B L~ FLASH_ USER[23:16]
E USER5[7:0] FLASH ~ v FLASH_START_ADD][7:0]
E USER6[1:0] G boot y o v FLASH_OB [27:26]
E USER6[7:2] G
A 2 “'Dat ax
E Datal (FLASH_OB[25:18])
E DataO (FLASH_ OB [17:10])
A QG “ WRPO~“Z* 3 FLASH_ WRP[31: 0]
E WRPO 0 ~63Q0G “bit[OPlage~7 ¢éé bit[ 7Paygt6~63
E WRP1 64~12MG “~bit[OPlages4~716é  bit[ 7Plage20~127
E WRP2 128 ~1Q6 “bit[OPlagk28~138Bé bit[ 7Plagk84~191
E WRP3 192-~255Q0G “~bit[OPlage92~199é" bit[ 7Plag248~255
A G L2 ' RDP2
E L1 vG w "1, 2.2.6G.9 ’
E RDP2 © 7 FLASH_ _OBJ['31]
221.8QG
Y FIl ahs hOv" 128KB Page QG "y 1
0 b” QG 1B ' 6 Page(0~255iWa G 1 "'HAQG "y
T WRPO-~3 ’ - W B~ v A
13534
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Vel G b” FLAS STS v Wae G A
H MT dataVvf B&KBh v A
H MT O ~ 4KB 2 BOOT ~ b’ A
H MT "~ 3KB ey H b~ A
H vT ~0.5KB =3 H ~ FLASH_ _CTRL.QOP T WE
a QG " 4 FLASH_ _OPT®EY v oL (o) ¢;
A
2219 G
Fl alsh 9o "y G 0A G T RDP
Y 3 b G £ N
25 G !
G RDP1 nRDP1 nRDP2 RDP2
LO | evel 0x A5 OX5A RDP2! = 0xCC ||
L2 | evel 0x XX 0x XX 0x33 O0xCC
L1 |l evel Yt H
A LO
E c G “(RDP2L 0x A5 & nRDP1 == O0x5A) && (RDP2! = 0
E h OVAaDATA Bl ash ~y « 0
E h OVADATA Bl ash 7y v 06
A L1
E ~ ((RDP1 == O0xA5 & nRDP1 == O0x5A) && (RDP2! = 0:
nRDP2 == 0x33))
E 7 H ¢ 7 T h OMaDATA Ml ash™ 4y [ h o -
" H  h OV b
E n h OM aDATA Pl aysh h O T o - | AP
¢ w -
E n h UM aDATA RMIta'sh W tp SRAM® Q b
E JTAG/ SWD SRAM 79 0 W Ty JTAG/ SWD
tp SRAM ~ aew Y G
E G Qu G LO £ ~ w ° n h OVMADATA Pl ash
n - bw - [N OXFF &
cL1# G ~
FLASH_ _OPT®EY VAR v
3} ) @ M~ Pagé’
14534
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Q" G 0x A5
o N n h Ow’
P "QNOXA[5G '
B~ p B " " RDR O0x A5 v o
T G ’

A L2 ' = SRAM a a Q/ acG b k " b
B " R L1 #AL2 # s Wae RDP2 ~ b RDP4,
v o7 " RDP2=0xCC & nNRBR2=#%x33

2.2.1.10 G

A FIl anshMaDATA Ml ash
E LO#W h UMADATA Ml astsh 0’ h OV y NPag®G ’

E L1/ 21
S WD MW tp SRAM v PadeéH ~ W/ RI"PB’
Page Fl ahs O M T o) - | AP O w
h OV Page NPag@G ;
L1 # QulLO# , w ~ n Fl anshPMaDATA Pl'ash
A Flash M ‘
E LO/LAW "H ~ W/ RI'PE
E L2 211" = © "H 7 Fl ash W’
A Fl ash UM ‘
E - system Vme moTq y "H "W/ RIFPHEIl asdhr am¥n
o b'H ’
E L1/ L2 sr am [ system memmots "M W/ RI'RET ' "H
"~ W/ RITPE

A Flash M

E H ° system memory [ system me moyr y b’

E I " LO #21/4° ~ L1/ L2W SWD ! L1 #Wsram

! v 2-6
26 Oy Q O L
B Main Flash
G
k & #
# SWD Main Flash System Memory SRAM
v
153534
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Flasth ('v (o) (o) Q Q
DATA FLASHM Q Q Q Q
Flasth Ov @ "H "H "H "H
LO # "H wll L2
Flash \4 Q Q Q Q
Flash oV Q
SRAM All” Q Q Q Q
Flasth (v Q Q
DATA FLASHM Q Q
"H  w L0 L2A
Flasth OV @ "H "H "H "H 3
L1 2 wlo ~ h U
Flash v 0 0 0 0 M a DATA Flastv
‘ A
Flash Ov Q
SRAM All™ Q Q Q Q
Flasth OV Q Q
DATA FLASHM Q Q
Flasth OM @ SWD "H "H "H
L2 # b'H k A
Flash M 7 7 7
Flash v Q
SRAM  All” Q Q Q
N SRAM
G
k G #
* SWD Main Flash | System Memory SRAM
v
Flasth ('v Q Q Q Q
Lo # "H wll L2
DATA FLASHM Q Q Q Q
16534
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Flasth UM

()
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Flash

Flash

v

SRAM All”

Flasth UM

L1 #

DATA FLASHVM

Flasth UM

()

Flash M

Flash OV

y LO

SRAM All”

a

Flasth UM

H y

L0 L2A

h O

M a DATA FlastM

A

L2

DATA FLASHM

Flasth UM

()

Flash M

Flash J

SRAM™ All™

L2G

2~

L SRAM

SWD

b2

b2

o

System Memory

Flasth (UM

SWD

Main Flash

System Memory

SRAM

Lo #

DATA FLASHM

Flashh

Ov @

Flash

¥ L1 L2

17534
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Flash v Q
SRAM™ All~ Q Q Q Q
Flasth ('v Q Q
DATA FLASHM Q Q
"H W L0 L2A
Flasth OV @ "H H "H H )
L1 % wlo ~ h O
Flash v 0 Q 0 0 M a DATA Flash
: A
Flash v Q
SRAM All~ Q Q Q Q
Flasth (v Q Q
DATA FLASHM Q Q
Flasth (UM @ SWD H "H H
L2 # b"H k
Flash / ° 7 7 7
Flash (U] 0
SRAM All~ Q Q Q
1. Flash ’
2 . Flha stV mass “er als® # vy A
222SRAM
SRAM G 9 - T 10 - W 1 B BA
SRAM av A Q A
SRAM A Y SRAN ASRAM 0x2000 0000AO0X200 ¢
SRAMPower Downb G it b "Run /Sl’eep/YSt o®@ A
h '
A "4 16 KB
A n | Q
A CPU/ DMA
A CPU BUSRemdBRAN
18534
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2-7TFLASH
R ENELEEEEEEEEEEEEEEEEEEEEEE DR R DR
ol e
al a| ©
FLASH_AC E E g LATENCY
000h Reserved 1 £l 2
2
Reset Value 111 0 |0 | 0
FLASH_KEY FKEY
004h
Reset Value 0|0|O|0|O|O|O|O|O|O|O|O|O|O|O|O|O|O|0|O|0|0|0|0|O|O|O|O|O|0|O|O
FLASH_
OPTKEY
008h OPTKEY
Reset Value 0|0|O|0|O|0|O|O|O|O|O|O|O|O|O|0|O|O|0|O|O|O|O|OOO oo ojo|o 0
o o
@ @ o -
S| @ kel o
FLASH_STS gl gl ¢ § 13 g g| &
00Ch Reserved 2l g =] gl =] g @
S Q Qb o) S—
o o 4
Reset Value 0 0|0 0 0
=
Sl w w| w x|l o
E':U':Eué'&maummo
FLASH_CTRL m%ggggoﬁgi&gggl
010h Reserved Sl ol gl w| o] g| 2| »| || g
] Q Q Q
4 4 14
Reset Value [V ¢ 0|o0 1]1]0(|0]O0 ojoj]o
FLASH_ADD FADD
014h
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
018h Reserved
ol o o
_ | = ol O
E # HEEEHEEEEEE:
FLASH OB | & 5 Datal Data0 2 el 2] 8 8] 51 2 o £l 4
01Ch 4 Reserved o 2 8 % el e & (n,:) g x| O
] al c
Reset Value | 0 l|1 l|1|1|l|1|1|1|1 l|1|l|l|1|l|1|1llllllllOO
FLASH_WRP WRPT
020h
Reset Value 1|1|l|1|l|1|l|1|1|1|1|1|1|1|l|1|l|l|1|l|1|1|l|1 l|l|l|l|l|l|l|l
FLASH_ECC ECCLW
024h Reserved
Reset Value 0|0|0|0|0|0|0|0
028h~Q
Reserved
47h
z
<l 5l 2]z
FLASH_USER POR_DELAY LVRCNT Q| T % g LVRLS
048h Reserved 3 gl =2
(] -
4
Reset Value 1|1|1|1|1|1|1|1 0|0|0|0|0|0|0|0 0]J]0]O 0|0|0|0
FLASH_START]
04Ch Reserved START_ADD
_ADD
19534
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Reset Value |l|l|1|l|1|1|l|l
z
I'IJI
FLASH_VTOR % VTOR_VALUE
I
050h g
ResetVaIueo0|0|0|0|0|O|0|0|0|0|O|0|0|O|0|0|O|0|0|0|0|0|0|0|0|0|0|0|0|0|0

2232FLASHL

' T
22321FLASH L

0"

(FLASH_ACQC)

Z "0x00
Pv" " 0x0000 0030
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 PRMBIFF(PRFTH Reser ve LATENCY
rw rw rw rw
B
31:6 Reserved G -~ G B v
5 PRFTBFS 0 IV
B o 1w
o o 1v”
1 0 IV
4 PRFTBFE O I va
o - O I'u
1 0 IV
3:2 Reserved G ° G B v
1:0 LATENCY
B SYSCLK - b o
00 - 0< SYS@®WKz
01Wa Y 2MHz < S®SBOHzZK
10Ha Y 4B8IHz < S®WMHzZK
11G
22322F LASH (FLASH_ _KEY)
Z ‘'0x04
Pv® " 0x0000 0O0O0OO
20534
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FKEY[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
FKEY[15:0]
w w w w w w w w w w w w w w w w
B
31:0 FKEY G FLASH_CTRL;. LOCK
22323 LASH OPTKEY(FLASH_ OPTKEY)
VA "' 0x08
BPyv' 0Ox0000 O0O0O0O
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
B
31:0 OPTKEY G FLASH_CTRL PFOPTWE
22324 LASH (FLASH_STS)
Z "0x0C
BPv' ' 0x0000 O0O0O0O
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 ECCEfRese EOP | WRPEHResel PGER|[Rese BUS
rc_w rc_w rc_w rc_w r
B
31:6 Reserved G -~ G By
215314
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B
7 ECCERR ECC
FLASH ~ » Puol@ 61¢ B A
6 Reserved G -~ G By
5 EOP b
b" /- Y P Pudl® 61¢
B A
‘ w v EOP A
4 WRPERR (oY €]
(oY¢] Y p Pudl® 61¢
B A
3 Reserved G ° G By
2 PGERR
p b O6OFFFF 6FFFF ~ BPuola~ 61
Ty B A
' by [ @ FLASHI RL. SATART
1 Reserved G -~ G By
0 BUSY
B b A b N B wolo
b 0 B wo@Ro
22325 L ASHL (FLASH_CTRL)
Z "0x10
Pv" " 0x0000 0080
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
Reserve (I:(.I:_IIEE'EOPI Rese|lERRI |OPTW|/Rese LOCK| STAR| OPTE| OPTP|[Rese MER PER PG
rw rw rw rw rw rw rw rw rw rw rw
B
31: 14 Reserved G -~ G By
13 ECCERRI TE ECC T
B "H FLASH_STST ECCERRYw618 T A
0 -7
ot T A
12 EOPI TE "H b T
B "H FLASH_ STl €®P6 T A
0 i
ST
22534
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B
11 Reserved G -~ G By
10 ERRI TE "H T
B"H O Flash® T °~ FLASH_STS.PGERR
w16 A
0 i
WY T
9 OPTWE "H Q
Buo1dH b A FLASH_OPTK
Q- T B o Ad
p’~ B A
8 Reserved G ° G By
7 LOCK
7 Q6HA6 Pwdld Fl ashLASH_CTRILA (
T ) Bud®@o
W b ow [} B BB P TA
6 START
BPubl1o6 0OW DA Bs " D 4wbdlbd
FLASH BUSYu616 uvod®od
5 OPTER
0 b
1
4 OPTPG
0 b
1
3 Reserved G - G B vy
2 ME R
0 b
1 PER
0 b
1
0 PG
0 b
1
"6 / a 2.2.48.4
22326FLASH (FLASBDA
A "0x14
BPv'  0x0000 0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
23534
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FADD[ 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
B
31:0 FADD
) A
‘" FLASH_ST84BUGY 0 a A
22327 LASH (FLASH_OB)
Z "0x1cC
Pv'  OXFBF FFFC
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RDPR Reserved BOOT_SE Dat al Dat a0
r r r r r r r r r r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
D aat0 Rese(B220 "eWInsoolnsoolnrsT | tRET ' YOG RDPR] OBER
r r r r r r r r r r r r r r r
B
G L2 #
0 6 L2 % a
31 RDPRT?2 _
6 L2 #a
"z B A
30:28 Reserved G ° G By
BOOYVo H
11b: PA9, PA1O
27: 26 BOOT_SEL oOb: PB10, PB11
0O1b: PD10, PD11
10b: PA2, PA3
Datal
25:18 Datal[ 7: 0] .
"z B A
Dat ao
17:10 Dat aO[ 7: 0] N
"7 B A
9 Reserved a - G By
BOOT:0
8 BOOTO_CFG
0] ~ y
24534
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B
I \ -
7 nSWBOOTO a t 2.1.3.2 A
6 nBOOT1 a t 2.1.3.2 A
5 nBOOTO a t 2.1.3.2 A
" Power Down
0 ~ Power Dowmd” BY 4g " Power Down
4 nNnRST_PD N B b Power Down '
' ~ Powe Down b~ B A
! B yz A
" STOP B
0 ~ STOP 4" BY d g v T A -
3 NRST_STOP B b ~ A ’
1 "~ STOP b~ B A
! B yz A
0] )
2 | WDG_ SW
I )
"z B A
G L1 #
0 G L1 # a
1 RDPRT1 _
r G L1 #4
"z B A
0 OBERR Buolod b
"z B A
2.2.3.2.8F L A SOHG (FLASH_WRP)
Zz "0x20
Pv' OXFFFF FFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WRPT[31:16]
r r r r r r r r r r r r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
WRPT[ 15: 0]
r r r r r r r r r r r r r r r
B
31:0 WRP T QG
My (oY €] A
0 QG '
283534
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22329 LASH ECC" FLASH_ECC

Z "'0x24
Pv: ' Ox0000 O0O0O0O
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 ECCLW
r r r r r r r r
B
31: 8 Reserved p Lu OA
7:0 ECCLW 32 Fl ash v 8bit VEACC
22321FLASH USER FLASH USER
Z ‘' 0x48
Pv  OXFFFF FFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved POR_DELAY[ 7: 0]
r r r r r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LVRCNT[ 7: 0] Rese ;nyLVRR LVRE LVRLS[3:0]
r r r r r r r r r r r r r r r
B
31:24 Reserved G - G BvA
23:16 POR_DELAY 0O POR™ CPU B A
A St * Cor t-M& E B " B
Lp B A
0x0O0
é .
OxFF
= 9/ fl (OPxXORE_DERBAY)
28534
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=

15: 8 LVRCNT LVR Ly
0x00
é .
0x FFb
=" 1L T (0x%xEVRCMT)
7 Reserved G
6 LVRFI LEN LVR a A
0 a LVR
1 a LVR
5 LVRRST LVRB g LA
0 a LVR®B
1 a LVR®B
4 LVREN LVRy, A
0 a LVR
1 a LVR
3:0 LVRLS LVRA4 B A
Val ue < VRLGF
Value Voltage
0000 G
0001 2.0v
0010 2.2v
0011 2.4v
0100 2.6v
0101 2.8v
0110 3.0v
0111 3.2v
1000 3.4v
1001 3.6v
1010 3.8v
1011 4.0v
1100 4.2y
1101 4.4v
1110 4.6v
1111 4.8v

22321IF L AB -

Z ‘'0x4cC

Pyv' Ox0000 OOFF

31 30 29 28 27

26

~FLASH_ _START_ADD

25 24 23 22 21 20 19

18

17 16

Reserved

21753 4
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved START_ADD
r r r r r r r r
B
31:8 Reserved G - G Bv A
7:0 START_ADD FLASH C (v 17 i)

OxFF: 0x08900000,
OXFE: 0x08000200
OxFD: 0x08000400

e

0x01: 0x801FCOO
0x00: 0Ox801FEOO

223212 LASH VTOR FLASH_VTOR
z "0x50

Pv" " Ox0000 0000O

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

rwoorw  rw  rw  rw. rwrw rw rw  rw  rw rw o rwrworwrw
B
31 VTOR_EN T a

T a

0
30:0 VTOR_VALUE 6T v T

B VTOR_EN = A

T =VTOR_VALDE +A

"z 6 0x100 w A

28534
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3 L~ pWR~
3.1
P WR i1 "H  h H @ ' i A ¢ LMCU " b
” He T 0 AMCU RUBSLEE®TOPPD APWR lb
! A a a B Flash/ SRAMAGPI O
3.1.1
o mMcu vDD A - A Gup 1.5V L A A4 H v
Vow A
A VDM ' 2. 0V-<5h SwWMRAI O B L ~ A
A VDDA ' 2. 0V-~54 5We Lo H a i Y NoA
A VDDA VSSA Ne [ VDD VSA&
0 A s b b '
RUN * 4 Y LA
SLEEP"' 4 Y LA
STOP * 4 Y ow ne - F 47 ) wil.5Wv. AV
PD ' A T A
29534
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31
Vppa domain
\
oon DX ADC COMP
Vssa DX DAC LCD
> HSBHSNPLL
Vpp domain Vppp domain
RCC
Voltage regulatdiMR) »
Flash
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1 A bA
7:3 Reserved |G - G BvA
2 PD PD LA
p 1 A
0" FCLK HcCLK" ~PD 7 @ Ne At »
© ¥ PD bt B W A
1~ FCLK HCLK" ~PD ~ NebW ~ FCLK p
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VDD

NRST System Reset

|:><—>|::|— > Filter >

L
—<H|
—
IWDG reset
WWDG reset
SW reset
/77 Pulse EMC reset
Generator —— RAM parity error reset
(min 20us) —— MMU protection reset
LVR reset
MO lockup reset
Low power
management reset
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A RCC_CFG2. ADC1MIEL ' HWbuw ADC1IM '
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E HSI
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E HSI 8Ne
E HSE 16Ne
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E syclk
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E LSI
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4.2.1

4-2
Clock Tree
Legend
HSE= High-speed external clock signal
HSI = High-speed internal clock signal
LS| = Low-speed internal clock signal ADCIMSEL
HSE ADC 1M
Prescalef—————» ADCIM_CLK
s 1172\ 132
FLASH_CLK
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ADC_HSI24M
ADC PLL
prescaler ADC PLLCLK | | ADC_CLK
HSIRC 112I1 1256
24MHz ADC_HCLK
SCLKSW ADC HCLK
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LSl /1/2In 132
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8MHz ‘ HsI HCLK CPU
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APB1
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"LKSSEE 11/2/4/8/16 APBL1 peripherals
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RTC_CLK else 2
RTCSEL LS TIM6_CLK
LSl TIM6CLKSEL
LSIRC IWDG_CLK APB2
32KHz BEEPERCLK Prescaler 64MHz MAX PCLK2to
/2141816 APB2 peripherals
If(APB2 Prescaler 1) x1
TIM2/3/4/5_CLK
—HSI else 2
——HSE
o SYSCLK TIM1_CLK
B —
[ COPRES SYSCLK
PLL MCOPRE
Prescaler — PLLCLK TIMICLKSEL
12/3/4/...115
MCO
HSI
LCD_CLK
HSE /16
LCDCLKSEL
1. 4 64MAzZ
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\ W 50 %> T [ OSC_I N OSC_ourT ( HZ A 4-3A
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| =
2|¢
RCC_AHBPRST E:) Q
028h Reserved 2 s Reserved
Reset Value 0|0
Ak AR 5
¥ | ¢ ° < w D | 5
RCC_CFG2 |3 | g g a3 2 ADCIMPRE[4:0] | 3 £ | ADCPLLPRES[4:0] ADC;_OPRES
02Ch oL o a o Reserved 8 o (3:0]
2|2 o} O O <| @
|~ 14 — a 14
<
ResetValue [ 0 | O o|0]oO O‘O‘lllllo O‘O‘OIO‘O 0‘0‘0‘0
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Pv' O0RO8 X7 0X0 K V
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Reserved 'IQ‘SKTUEPPLLR PLLEPLELNO PLLB| HSERDTM] C'E'ES HSEB|HSER[ HSEE
rw r rw rw rw rw rw r w r r w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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rw r r rw
B
31: 27 Reserved G ° G By
26 LKUPRSTEN MOp B a
0: @O0 b” B
1: @vo * B
25 PLLRDF PLL B
PLL p B
0: PLL
1: PLL
24 PLLEN PLR B
p B A ~ STOPPD - ) A PLL®
B b A
0 PLL
T a PLL
23 PLLOUTEN PLL ¥ a B A
0:
1:
22 PLLBP PLL
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1: Fout = Fin/N
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0
1 HSE Y
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17 HSERDF B
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1 HE
16 HSEEN a B
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Y B b A
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2 HSI 24 MRDF |p 24M B
24 MHS | p B~ 6 ADC AHSI BN -
B 6ep 24MHz A
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1 HSI RDF p 8 M B
8 MHS | p BAHSI BN B 6ap 8MHz
A
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1: HSI
0 HSI EN o a
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By HSI A HSI b 1 Bb B A
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B
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) A
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) A
000:
001:LSI
010:
011: HSI
100: HSE
101: NPLL
iTv:bH
F °~ ® MCO " A
by F MCO TG F b I /0O
30MAz
24 PLLSRC PLL A
6 1534
M 'EY NSING TECHNOLOGIES INC .
M v M 109 A
' +86-755-86309900 D ' +86-75586169100
‘' https//www.nsingtectcom * 518057



g

I\ /

BRI

www.si ngt @mh

>

D v PLL Q- B
0 HSI bDuw PLL"
' HSE buw PLL"

23:22

PLLOUTDI V][

PLL¥ Ne v
) A

0 Gb:Ne
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L
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UR’ASR'IT URASR{_I—TIMZFTIMlFSPIB SPI 2SPI 1 Reserved | OPDHI OPCHI OPBHI OPARReselAFI| OH
rw rw 142 rw rw rw rw rw rw rw rw rw
B
31:19 Reserved G - G BvA
18 TI M5RST Tl M5 B A
p 1 A
0 B
1 B T1 M5
17 Tl MARST TI M4 B A
p 1 A
0 B
r B TI M4
16 TI M3RST T M3 B A
p 1 A
0 B
1 B T1 M3
15 UART2RST UART 28 A
p 1 A
0 B
' B UART2
14 UART1RST UART 1 A
p 1 A
0] B
' B UART1
13 Tl M2RST TI M2 B A
p 1 A
o B
r B TI M2
12 TI MIRST TI M1 BA
p 1 A
0 B
6 6534
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B
r B TI M1
11 SPI 3RST SPI 3
p 1 A
0: B
1:8 SPI 3
10 SPI 2RST SPI 2
p 1 A
0: B
1:8B SPI 2
9 SPI 1RST SPI 8
p 1 A
0: B
1:8 SPI 1
8 6 Reserved G - G BvA
5 | OPDRST GPI G D BA
p 1 A
g B
' B GPI O D
4 | OPCRST GPl1 @ C BA
p 1 A
g B
1 B GPI G C
3 | OPBRST GPI1 @ B BA
p 1 A
g B
1 B GPI G B
2 | OPARST GPI G A BA
p 1 A
g B
1 B GPI O A
1 Reserved G - G BvA
0 AFI BR w | OBA
p 1 A
g B
r B w |0
436 APB1 B " RCC_APB1PRST
Z "0x10
BPv' ' 0x0000 O0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved [PWRRJYDACRYJCANR Reserved 1 2C2H1 2C1 Ul_fSR-l:l' Ul_fSR-l:l' UéASR.IT Reser ve
67534
M 'EY NSING TECHNOLOGIES INC .
M v M 109 A
' +86-755-86309900 D ' +86-75586169100
‘' https//www.nsingtectcom * 518057



g

"?} EIRIﬁ?K www.si ngt¢ @mh
rwoorw orw rwoow rw w w
15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
Reserved WF\{NSD.IE;LCDR Res e CROSN.II_P Reser veBEEPHTI M6 H Reserved
rwoorw rw rwoorw
B
31:29 Reserved G - G BvA
28 PWRRST PWR B A
p 1 A
0] B
1 B PWR
27 DACRST DAC B A
p 1 A
0] B
1 B8 DAC
26 CANRST CAN B A
p 1 A
0] B
1 B8 CAN
25: 23 Reserved G - G BvA
22 | 2C2RST l2C2 A
p 1 A
g B
r Bl 2cC2
21 | 2C1RST |l 2CB A
p 1 A
g B
r Bl 2cC1
20 UARTS5RST UARTS A
p 1 A
g B
1 B UARTS
19 UART4RST UART 4 A
p 1 A
g B
1 B UARTA4
18 UART3RST UART 3 A
p 1 A
g B
1 B UARTS
17:12 Reserved G - G BvA
11 WWDGRST 0 B A
68534
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B
1 A
0 B
1 B o
10 LCDRST LCDBA
1 A
0 B
1 B LCD
9 Reserved G G Bv A
8 COMPRST COMP B A
1 A
0] B
1 B COMP
7:6 Reserved G G BvA
5 BEEPRST B A
1 A
0] B
I B
4 TI M6RST TI M6 B A
1 A
0] B
1 B TI M6
3:0 Reserved G G BvA
437AHB a " RCC_AHBPCLKEN
Z "'0x14
Pv" " 0Ox0000 0014
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Resdar ve
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved ADCE| SACE Reserved CRCE|ReselFLI TRReselSRAMERese | DMAE
rw rw rw rw rw rw
B
31:13 Reserved G G Bv A
12 ADCEN ADC a A
1 A
0] ADC
I a ADC
6 9534
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B
11 SACEN SAC a A
p 1 A
0"~ SAC
I a SAC
10: 7 Reserved G - G BvA
6 CRCEN CRC a A
p 1 A
(0 CRC
1 a CRC
Reserved G - G BvA
4 FLI TFEN SLEEP Fl ash a A
p 1 A
(o Fl ash
I a Fl ash
3 Reserved G - G BvA
2 SRMEN SLEEP SRAMo a A
p 1 A
o - S RA Mo
1 a S RA Mo
1 Reserved G - G BvA
0 DMAEN DMA a A
p 1 A
0" DMA
1 a DMA
438APB2 a " RCC_APB2PCLKEN
Z "'0x18
Py " 0x0000 00O00O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved T M5HTI M4I|TI M3
rw rw rw
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
UQET UQETTIMZ\TIMlISPIB SPI 2| SPI 1 Reserved | OPDII OPC|I OPB|I OPAIReselAFI O
rw rw rw rw rw rw rw rw rw rw r w rw
B
31:19 Reserved 5 G BvA
18 Tl M5EN T1 M5 a A
p 1 A
703534
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07 TI M5
T a TI M5

TI M4 EN

>

TI M4 a
15} 1 A

o" TI M4

1 a TI M4

TI M3EN

TI M3 a A

5} 1 A

0" TI M3
T a TI M3

UARTZ2EN

UART2 a A
p 1 A

0" UART2
1 a UART2

UARTI1EN

UART1 a A
p 1 A
0~ UART1
1 a UARTI1

TI M2EN

TI M2 a A
p 1 A
g7 TI M2

T a TI M2

TI M1EN

>

TI M1

5} 1
07" TI ML
1 a TI M1

a
A

SPI 3EN

SP1 34 A
p 1 A
0" SPI3
I 3 SPI 3

SPI 2EN

SPl12a A
p 1 A

0" SPI2
1 a SPI2

SPI 1EN

SPl1ag A
p 1 A
0" sPI1
1 a SPI1

. 6 Reserved

G - G Bv A

| OPDEN

GPI @ D a A
p 1 A

0" GPIG D
1 a GPI G D

71534
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B
4 | OPCEN GPI G C a A
p 1 A
0] GPI O C
' a GPIG C
3 | OPBEN GPI @ B a A
p 1 A
0" GPI QG B
' a GPI QG B
2 | OPAEN GPI @ A a A
p 1 A
0" GPIOG A
' a GPI O A
1 Reserved G - G BvA
0 AFIl OEN w 10O a A
p 1 A
0" w | O
I a w | O
439APB1 a " RCC_APB1PCLKEN
Z "0O0x1lc
Pv® ' 0x1000 00O0OO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved |PWRE|DACE|CANE Reserved |l12cC2|12C1 UQET UQET UQST Reser vd
rw rw rw rw rw rw rw r w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved W\é"ﬁG LCDE FCIOLMTPCOMPE ReserveBEEP|TI M6 Reserved
rw rw rw rw rw rw
B
31:29 Reserved G - G BvA
28 P WREN 0 a A
p 1 A
g - 0
1 a o
27 DACEN DAC g A
p 1 A
0" DAC
1 a DAC
26 CANEN | 2C2 a A
72534
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B
p 1 A
0" CAN
I a CAN
25: 23 Reserved G - G BvA
22 | 2C2EN I 2C2 g A
p 1 A
g™ 12cC2
1 a 12cC2
21 | 2C1EN l2C1 g A
p 1 A
0" l12c1
1 a 12cC1
20 UARTS5EN UARTS5 a A
p 1 A
0" UARTS5
1 a UARTS
19 UART4EN UART4 a A
p 1 A
0" UARTH4
1 a UARTA4
18 UARTS3EN UART3 a A
p 1 A
0" UARTS3
1 a UARTS
17:12 Reserved G - G BvA
11 WWD GE N 0 a A
p 1 A
g " 0
I g )
10 LCDEN LCD a A
p 1 A
0" LCD
1 a LCD
9 COMPFI LTEN a A
g "
Y
8 COMPEN a A
g "
Y
7:6 Reserved G - e BvA
5 BEEPEN A
g "
I g
73534
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B
4 TI M6 EN TI M6 a A
p 1 A
0] TI M6
T a TI M6
3:0 Reserved G - G BvA
43.10V L " RCC_LSCTRL
Z "0x20
Pv:  0x0000 00483
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
ReserfRTCR{ RTCE RTCSEL][ 1 Reserved LSI TRI M[ 4: 0] LSI R| LSI E
rw rw rw rw r rw
B
31:15 Reserved G - G BvA
14 RTCRST RTC» B
p 1 A
0: B
1:8 RTC
13 RTCEN RTC 4a
p 1 A
0 RTC
1@ RTC
12:11 RTCSEL[ 1: O RTC A
) By RTC A
00
01 LSI buw RTC
10 HSE 12 buw RTC
11 HS I 12Me buw RTC
10: 7 Reserved G - G BvA
6: 2 LSI TRI M[ 4:[p v %oV
PQ"" Y %p LSI RC A
vu 1% W 720Mz
v ) =lv i(LSI i 32000HZz)72/08Az)
" LSI tirBfmv FA MC Uy b Yy MCU vy
%0A
74534
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B
1 LSI RDF p v A
p 1 Y LSI A LSIEN v B
3ep Vv A
0 LSI
1 LSI
0 LSI EN p v a PA
p 1 A
0" LsSI
1 LSI
4311 Ly " RCC_CTRLCSTS
z "0x24
Pv" " 0x00000018
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reser veLVRRSY Reserved
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LKUP EMCG|IEMCGH LPWR WWDG| | WDG d dq MMU RAMP| i
Reserved RSTH RSTH RSTH RsTH RsTH RsTHSFTRYPORRIPINRY porrerrrRgRMRS
r r r r r r r r r r r rw
B
3 B0 Reserved G - G BvA
29 LVRRSTF v 4 B
p v 4 B 1A
Q" RMRSPF A
0 v 4 BD
vy 4 BE
29: 12 Reserved G - G BvA
11 LKUPRSTF MOp B
p  MOp B 1A
Q" RMRSPF A
0: MOp B O
1 MO0p B ¥
10 EMCGBRSTF |EMCGB?®B
p EMCGBSB 1A
Q" RMRSPF A
0: EMCGBB D
1: EMCRGB
9 EMCGBNRSTHEMCGBNSB
753534
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B
p EMCGBN 1A
Q" RMRSPF A
0: EMCGBMN G
1: EMCGBMN
8 LPWRRSTF vw B
p Y w B 1A
Q" RMRSPF A
0: Lowoweh?D
1: poweh ¥
7 WWDGRSTF 0 B
ey 0 B 1A
Q" RMRSPF A
0: 0 B O
1:o0 B ¥
6 | WDGRSTF B
) B 1A
Q" RMRSPF A
0: B O
BE
5 SFTRSTF p B
) p B 1A
Q" RMRSPTF A
0: p BD
1:p B %
4 PORRSTF POR/ PR
p POR/ PDPR 1A
Q" RMRSTF
0: POR/ PDR
1: POR/BPEDR
3 PI NRSTF Pl NB
p NRST B 1A
QO RMRSPF A
0: NRST B
1: NRSTH ¥
2 MMURSTF MMU B
p MMU B 1A
QO RMRSPF A
0: MMU B
1: MMUZE
1 RAMPERRRST RAM E B
»p RAM E B 1A
Q" RMRSPF A
0: RAME 0

78534
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B
1: MRAE B ¥
0 RMRSTF B
) B B A
0:Db
B
43.12AHB B " RCC_AHBPRST
Z "'0x28
Pv" " 0x0000 00O00O
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
Reserved [ADCRJ{SACR Reserved
rw rw
B
31:13 Reserved G - G BvA
12 ADCRST ADCo B
p 1 A
0: B
1:B ADCo
11 SACRST SACo B
p 1 A
0: B
1:8 SACo
10:0 Reserved G - G Bv A
43.13 2 RCC_CFG2
Z "0x2c¢
Pv" " 0x0000 3800
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

TI M1dT I M6 ¢ LCDC|
SEL SEL Reserve SEL ADCCLKSEL Reserved
rw rw rw rw

77534

' +86-755-86309900
‘' https//www.nsingtectcom

M
U

A

\Ex

NSING TECHNOLOGIES INC .

M 109 /
D ' +86-75586169100
' 518057



Ay,
W EIREAR

www.si ngt @mh

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADC1MPRE[ 4: 0] AOEl Rese ADCPLLPRE[ 4: 0] ADCHPRE[ 3: 0]
rw rw rw rw
B
31 TI M1CLKKSE TI M1
B ) A
0] APB2Ne w I ¢ Tl M1 w PCLK2:t” Tl M1
w PCLKAT 2
I T1 M1 4w SYSCLK
30 TI M6CLKSEL TI M6
B ) A
0] APB1Ne w I ¢ TI1 M1 w PCLK1t” Tl M6
w PCLKAT 2
I T1 M1 €W LSI
29:28 Reserved G - G Bv A
27 LCDCLKSEL LCD B
B 15}
0: HS I 8 No
1: HSE 16 Ne
26: 25 ADCCLKSEL[1: (ADC®OD B
B 5}
00: 24M HSI
01: PLL
10: HCLK
116
24:16 Reserved G - G BVA
15:11 ADC1MPRE[ 4: O] ADC 1M Ne
) "B ADC 1M Ne A
0O00O0ADC 1M bNe
O0O0OADC 1M 2Ne
0001MDC 1M 3Ne
1111A0DC 1M 3 Ne
1111ADC 1M 32
10 ADC1MSEL ADC 1M
p 1 A
0 HSI buw ADC 1M~
1 HSE buw ADC 1M~
:® ADC 1M , GHSI
9 Reserved G - G BvA
8: 4 ADCPLLPRE[ 4: (ADC PNt
78534
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D
0 x X xAxD C
1000POL L
1000PLL L
1001POL L
1001PIL L
10120POL L
1071O0PLL L
10711POL L
10211PIL L
1100POL L
1100PIL L
1101POL L
1101PIL L

i v PLL

H

by
PLL
b Ne
2 Ne
4 Ne
6 Ne
8 No
1 Ne
1 Ne
1 6\e
3 Ne
6 MNe
128
2 5N
2 5Me

PLL

[ A

DC Ne

ADCHPRE[ 3: 0]
b

000BCLK
000HCLK
001BCLK
001HCLK
010BCLK
010HCLK
0118 CLK
011HCLK
1008 CLK

(Y

"HCLK

ADC HCINK

H

By
1 Ne
2 Ne
4 Ne
6 No
8 Ne
1 Ne
1 Ne
1 6Ne
3 Ne
3 Ne

HCLK

[ ADC Ne

4314EMC L

Z t

O0x 34

Py Ox0000 00O0O

31 30 29 28 27 26

25

24

23

22

" RCC_EMCCTRL

21

20

19

18

17

16

Reserved

GBRS

GBRS

GBRS

GBRS

GBNR Y

GBNRS

GBNR S

GBNRY

15 14 13 12 11 10

Reserved

GBDE

GBDE

GBDE]

GBDE]

GBN
DET3

GBN

DET2

GBN
DET ]

GBN

Reserved

DETQ

rw

rw

79534

rw

rw

rw
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124 Reserved G - G BvA
GBRST3 GB3 8 a
@b p 1 A
0: B
1: B
GBRST2 GB2 B g
@B p 1 A
0: B
1: B
GBRST1 GB1 B g
@B p 1 A
0: B
1: B
GBRSTO GBO B g
@B p 1 A
0: B
1: B
GBNRSTS3 GBN3P g
@B p 1 A
0: B
1: B
GBNRST?2 GBN2B g
@B p 1 A
0: B
1: B
GBNRST1 GBN1Pf g
@B p 1 A
0: B
1: B
GBNRSTO GBNOP g
@b p 1 A
0: B
1: p
12 Reserved G - G BvA
GBDETS3 GB3 a
@b p 1 A
0:
1:
GBDET?2 GB2 a
@b p 1 A
0:
1:
GBDET1 GB1 a
80534
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B
@b p 1 A
0:
1:
8 GBDETO GBO
@b p 1 A
0:
1:
7 GBNDETS3 GBN3 3
@b p 1 A
0:
1:
6 GBNDET?2 GBN2 3
@B p 1 A
0:
1:
5 GBNDET1 GBN1 3
@B p 1 A
0:
1:
4 GBNDETO GBNO g
@B p 1 A
0:
1:
3:0 Reserved G - G Bv A
81534
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5GPIO  AFIO

5.1

GPT @General pur poise
6la GPT O

12 1 AGPI G i1 v Y A @ GPI O Y
Fa -~ w o oo A = - it GPIO
z A
GPIO®i y©
YGPI @~ p Noz !
"

Fizsom ~

Fiz:m

woissmo "

woissmo "
dz ° B B w
dz I/ O T w
dz I/ O Vvw EEN e Y|

E 1@ EXTI ¢ SLEEPRTOP v | 70 w EXTI
E NRSHAD P& | /"0 ¢ PD 1/ 0 lus
dz ) I / O w
dz GPI O L~ 8
el /0B vk “p 33 1/ O “b'H 164 8B
~ AN Fulha l/ O A
82534
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A

To onchip peripheral

Analog Input

511/ O b Fas &f e
Output driver
VDD
Write
Bit sefclear register Output data > P-MOS Vo Vo
register | |—| -T-
< Output o
Read/ Write control IJ Of?
1 dxpur L
Alternate function output r_ N-MOS up A diode
From onchip peripheral
Pushpull, opendrain or disabled Vss 1/0 Pin
Input driver - Pull 7% .
on downZk diode
Off
On/ Off ‘
head Input data 1
h register Ves  Vss
Alternate function input TTL Schmitt trigger

52w

52.11 O

I O L GPI Ox _ PM®WIEOX _ POT/FPIEOX "PXUPMH, B, C, " b
b 7 " ‘
511 O i
PMODE[1:0] POTYPE PUPD[1:0] 110

0 0 0 ¥ " Push-Pull
0 0 1 ¥ " PushPull" +:
0 1 0 E3 "~ PushPull" +/
0 1 1 G

01
1 0 0 Ed " OpenDrain”
1 0 1 Ed " OpenDrain™ +:
1 1 0 F "~ OpenDrain” +/
1 1 1 G
0 0 0 w + 7 PushPull
0 0 1 w4 PushPull™ +:

10 0 1 0 w + ~ PushPull" +/
0 1 1 G
1 0 0 w + ~ OpenDrain”
1 0 1 + 7 OpenDrain™ +:

835314
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PMODEJ1:0] POTYPE PUPDI[1:0] I/0
1 1 0 w + ~ OpenDrain +/
1 1 1 G
X 0 0 -
X 0 1 st ~
00 =
X 1 0 i ~
X 1 1 G
X 0 0
X 0 1
11 B}
X 1 0 G
X 1 1
s GPI| Ox _D®B". DSy N "GPl Ox R$R. S N A
| Ob ! ¥ ! '
521 ® ~ ¥
GPIO ~ GPIO #
E | a w
0
a a Fv Ly 0 a
o ) - w
4 w000
¥ W 0 0 OGPIO
GPIO ¥ 0 010
F 0 010GPIO
GPIO
4 w000
¥ W 0 0 OGPIO
GPIO ¥ 0 010
F 0 010GPIO
GPIO ¥ 1
F 1l
- " 10 - - - Fu 0 )
¥ S Fv T o) )
52.1.1  °
I/ @ w "
y F
y VA
it 7! “0_6 GPlI Ox _PUPD
Yy ¥ |/ ©: @« APB?2 [ -
Yy - [1/ 0O
84534
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52 % f: I} * b Fas &f e

Output driver
Write T T
Output data |
. _ register o
. , Off ull ——
Read Write | Pup" Zx .
[ ] woPin
Input driver on'| dF;l\j\llanX diode
o Off
- Read Input data ‘ Vss
register e
TTL Schmitt trigger
5212 %
|/ @ u ¥ ‘
A v
A o " “9_6 GPI Ox _PUPD
A F
e : ¥ 606 N-MOS Fv
. 6BOo G " PMOS b )
e . ¥ 5006 N-MOS FV
5 616 PMOS ¥
A F 19 @ APB?2 [
A - " [110
A ¥ [ w Q" v
835314
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53 ¥ b Fas &f e
Output driver
VDD
Write | > P-MOS Voo Voo
_"W Output data Output I—l T
register control IJ On
< Ooff | Qpul L
Read/ Write r_ N-MOS up Zx diode
Pushpull or openrdrain Vl D 1/0 Pin
Input driver o] dzwnzg diode
on Off
_ Read Input data ‘ £
< register Vss  Vss
TTL Schmitt trigger

5.2.1.3 w

I/ O Y w '
A o -
Az ! “0_6 GPlI Ox _PUPD
A T % | L
A p H* ~  F |
A @« APB2 T F |/ ©: [ ~
A - " [11o0
A ¥ woQ" v

865314
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5-4 w b Fas &f e

Output driver

VDD
Write
Bit setclear register P-MOS

_"—)_' Outpyt data > Voo Voo
register |—| T

< Output o

Read/ Write control ofr;
_ Pull
From onchip peripheral r_ N-MOS up Zk diode

Alternate function output
Pushpull or opendrain |Vss 1/0 Pin

I dri i +
nput driver on dzwnzx siode
off
Oon
< Read Input data ‘ 1
- register Ve Ve
Alternate function input TTL Schmitt trigger
To onchip peripheral
5.2.1.4 w
I/ Q Y W '
A i
A VI vuo0o
A ¥
A b - ©Fv W6006 = a I/ 0z -
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55 w b Fas &f e

Output driver

Write
Bit sefclear register Output data Voo

register T
Read/ Write
Analog Zx diode

From onchip peripheral

DI/OPin
Input driver ZS diode
Off
< Read Input data 0 ‘ I
register Vss
Analog TTL Schmitt trigger
To onchip peripheral
522 B
B T BT w I YA€) w
" GPI Ox _PMODE. PMG®OHBEA] 1Y ] & HY
A NRST GPIw
E NRST i
A B " 4y SWDo I/ O
E PA14: SWCLK/]
E PA13: SwWDIQ
A PAO PD1'4
E PAO PD14 ~
E PD14 [ OSC_IN
A PA2/ PA3/PB13/PC7
E : T PA2 1 ~ - A ) GPIO w
E 3 T PA3/ PB13FKPCT l A b GPI'O
w
A PDO BOOTO
E : T"PD®Yw BOO™O ~ 7/ - A N GPTI O

w
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5.2.39 B B
1% / "GPl Ox _PBSSC "GPl Ox “BBC BQ61O6
~ GPl Ox "P®BPF D"~ yWa @P AQd 18 B - 0616
B b A pb T~ Y APBQ b A
524 T /
0 T z> "y EXTI T '
A 0 -
A o~ G SLEPH STOP e I B
A NRST/PAOPAZ ~ 6 PD “PAO/ PA2 a “ira 21N
o PO |
A 1/ @y 62 [ 16 T /Mo & AFl O_EXTI _CFGx
5.2.5 w
| / Oo w oW “a | o B ~ GPI Ox _AFL/ GPI Ox _
GPl Ox _ PMGPIEOXx _POTEFPIEOX _PUPD ~ ¥ A
5251 P |/ O w
" b ) ! w Ty W w [t A el O
1@’ w (AFO0O~ AAPL15) PA13PA14 AFSELYy w AF A5 Y
) ~ GPlI Ox _AFL/ AFH 1 O w A
' w bP [ 1 21 (6 | O W [ b Tt
"y WOF: BV 4B )A

52511SWD w |/ O

53SsWD w 1|/ O

w 110
SWDIO PA13 AFO
SWCLK PAl14 AFO

52512T1 Mx w 1/ O
525121 TI M1 w 1/ O

5471 M1 w |/ O

w I O
PA12 AF 2
TI M1 RET PA1A4 AF2
PA15 AF2
TI M1_BKI N PA1 AF2
89534
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PAS5 AF3
PAL1 AF2
PA4 AF2
PA9 AF2
TI M1_CHI1
PC12 AF2
PD4 AF2
PAG AF2
PA9 AF1
TI M1_CH2
PC12 AF1
PD6 AF2
PAL1 AF5
TI M1_CH3 PD4 AR
PD8 AF2
PAL1O AF2
TI M1_CH4 PA13 AF2
PD4 AF3
PAS AF2
PA7 AF2
TI MCH1N
PB13 AF2
PD5 AF2
PAG AF1
PA7 AF1
TI M1_CH2N
PB14 AF2
PD7 AF2
PA4 AF3
PA9 AF3
TI M1_CH3N
PB15 AF2
PD9 AF2
PAL1 AF 4
PALl4 AF4
TI M1_CH4N
PB12 AF7
PD12 AF3
525122 TI M2 w [/ O
55T1 M2 w |/ O
w I O
PAS AF1
TIM2_ETR
PB AR
PAL1O AF1
TI M2 _CH1 PALl4 AF1
PBO AF2
PAL1 AF1
TI M2 _CH2
PB14 AF1
90534
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w I O
PDO AF2
PA12 AF1
TI M2 _CH3 PB12 AF 2
PC14 AF 2
PA13 AHR
TI M2 _CHA4 PB6 AF 4
PD14 AF 2

525123 TI M3 w 1/ O

56T1 M3 w |/ O

w I O
PC5 AF?2
TI M3_ETR
PC13 AF?2
PAS AF1
PC6 AF?2
TI M3_CH1
PC11 AF?2
PD10 AF?2
PAS8 AF 4
TI M3 _CH2 PC7 AF?2
PC11 AF1
PC8 AF?2
TI M3 _CHS3 PD5 AF1
PD12 AR
PC9 AF?2
TI M3 _CH4 PD5 AFO
PD12 AF?2
91534
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525124 TI1 M4 w 1/ O

57T1 M4 w |/ O

w I O
PC4 AF?2
TI M4_ETR
PC12 AF3
PA1O AF3
PB6 AF1
TI M4 _CH1
PC1 AF?2
PD11 AF?2
PA1O AF 4
Tl1 M4 _CH2 PB7 AF?2
PC 1 AF1
PB7 AF1
TlI M4 _CH3 PBS AF?2
PD13 AF?2
PBS AF1
TI M4 _CH4 PBO AF1
PD14 AF1

525125 TI M5 w 1/ O

58T1 M5 w |/ O

w I O
PA15 AF1
TI M5_ETR
PC8 AF1
PAO AF2
PA12 AF 4
TI M5_CH1
PA15S AF 4
PBS AF2
PA1 AF1
PA12 AF5
TI M5_CH2
PA15S AF>S
PB5 AF1
PA2 AF2
PB4 AF2
TI M5_CH3
PC8 AF3
PD13 AF1
PA3 AF 2
PB4 AF1
TI M5_CH4
PC8 AF 4
PD13 AF3
92534
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52513UARTx w I/ O
525131 UART1 w 1/ O

59UART1 w |/ O

w I O
PA2 AF5
PA9 AF5
UART1 _TX
PB1O AF 2
PD1O AF A4
PA3 AF5
PA1O AF5
UART1_RX
PB11 AF 2
PD1l1 AF A4

525132 UART2 w 1/ O

51 JART2 w I/ O

w I O
PAG6 AF A4
PB4 AF6
UART2 _TX
PB12 AF6
PC2 AF6
PA AFA4
PB5 AF 4
UART2 _ RX
PB11 AF3
PC3 AF2

525133 UART3 w 1/ O

51 UART3 w |/ O

w I O
PA9 AF 6
PBS AF5
UART3_TX
PC10 AF5
PD13 AF5
PAS AF5
PB 9 AR
UART3 _RX
PCO9 AF5
PD1 3 AR
93534
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525134 UART4 w 1/ O
512JART4 w 1/ O
w I O
PA9 AF7
PA14 AFS5
UART4 _TX
PD5 AF 4
PD10 AF5
PA1O0 AF8
PA13 AF5
UART4 _RX
PD4 AF5
PD11 AFS5
525135 UARTS5 w 1/ O
513JART5 w 1/ O
w I O
PBS8 AF 4
PB14 AF 4
UARTS5 _TX
PC12 AFS5
PD8 AF5
PB9 AF8
PB15 AF 4
UARTS5 _RX
PD5 AF6
PD9 AF6
52514 2Cx w |/ O
5251411 2Cl1w 1/0O
5142Cl1w |/ O
w I O
PA4 AF6
PAS8 AF7
PA12 AF6
P B AF6
PB10O AF6
1 2C1_SCL PCO AF6
PC5 AF6
PC6 AF6
PC13 AF6
PD12 AF6
PD15 AF6
PA3 AF6
| 2C1_SDA
PAS8 AF8
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PA1O AF 6
PB 9 AF 6

PB11 AF 6

PC3 AF 6

PC6 AF7

PC7 AF 6

PD11 AF 6

PD13 AF 6

PD14 AF 6

PA2 AF1

PB7 AF 6

| 2C1_SMBA —— AE1
PD4 AF6

525142 12X w 1/ 0

513 2C2w 1|/ O

w I O

PAS AF3
PAL12 AF7
PB 8 AF 7
PB10O AF7
PCO AFT7

l2C2_sScCL
PC5 AF7
PC6 AF5
PC10 AF 6
PC13 AF7
PD12 AF7
PAS8 AF2
PA10O AF7
PB9 AF7
PB11 AF7
PCL AF7

| 2C2_SDA
PC3 AF7
PC6 AFO
PC7 AF7
PD11 AF7
PD13 AH
PA13 AF 4
PB13 AFO0

| 2C2 _SMBA
PC8 AF 6
PC9 AF 6
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5.2.5.1.55 P« w | /0O
525151 SPI 1w I /O

516PI 1
w I O
PB9 AFO
SPlI 1_ NSS PDO AFO
PD7 AFO
PA12 AFO
PB1O AFO
PB12 AFO
SPI 1SCK
PCO AFO
PC5 AFO
PD6 AFO
PA9 AFO
PB11 AFO
PB12 AF5
SPI1_ MISO
PC2 AFO
PC7 AFO
PD5 AF5
PA1O0 AFO
PB1O AF5
PB11 AF5
SPI 1_MOSI
PC3 AFO
PC6 AF1
PD4 AFO
525152 SPl 2w |/ O
51 BP1 2
w I O
PB9 AF5
SPI 2_ NSS PC1 AFO
PC4 AFO
PB1O AF1
PCO AF1
SPI 2_ SCK
PC5 AF1
PC13 AFO
PB12 AF1
PC2 AF1
SPl 2_ MI SO PC3 AF1
PC7 AF1
PD1O0 AF1
96534
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PB11 AF1
PC2 AF5
SPI 2_MOSI PC3 AF5
PC6 AF 4
PD11 AFO
525153 SPI 3w I /O
51&PI 3
w I O
PA7 AFO
PC1 AF5
SPI 3_ NSS oD 2 AF O
PD12 AFO
PAB AF 6
PB10O AF 4
SPI 3_ SCK 5 Co Ny
PCS5 AF 4
PA1l AFO
PA7 AFs8
PB12 AF 4
SPI13_ MISO
PC2 AF 4
PC7 AF 4
PD13 AFO
PAO AF 4
PA9 AF 4
SPI 3_MOSI PB11 AF 4
PC3 AF 4
PC6 AF3
5.2516CAN w
51 LAN w
w
PA3 AF7
CAN_RX PALl2 AFs8
PB AF 7
PA4 AF7
PALl1 AFs8
CAN_TX
PB3 AF 4
PD9 AF7
97534
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5251 7COMPx w 1|/ O

52@COMPXx w |/ O

w I O
COMP1_O0OUT PB6 AF5
COMP1_O0OUT PB8 AF38
COMP2_OUT PA7 AF6
COMP2_OUT PB9 AF9
COMP3 _O0OUT PAL1O AF9
COMP3 _O0OUT PB4 AF5
COMP4 _OUT PC5 AF5
COMP4 _0OUT PC10 AF 4
52518 EEPERW 1/ O
52 BEERE w 1/0
w I O
B E E P ERUIT PA13 AF7
B E E P ERWT PB14 AF7
B E E P ERWIT PC11 AF 6
52519RTC w 1|1/ 0O
52 RTC w 1/ 0O
w I O
TAMPER PC13 AF3
TAMPER PAO AF7
TAMPBR PBS8 AF3
RTC_REFCLK PAPB15 AF7
"TAMPER 2E 1Y A
52511 CDb w 1/ 0O
523 CD w 1/0
w I O
LCD_COMO PR AF9
LCD_COM1 PD5 AF9
LCD_COM2 PD6 AF9
LCD_COM3/ LCD PD7 AF38
LCD_COM4/ LCD PD8 AF8
LCD_COM5/ LCD PD9 AF8
LCD_COM6/ LCD PD10 AF8
LCD_COM7/ LCD PD11 AF38
LCD_SEGO PBO AF7
LCD_SEG1 PB1 AF7
98534
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LCD_SEG?2 PB2 AF7
LCD_SEG3 PB10O AF9
LCD_SEG4 PB11 AF9
LCD_SEGS5 PB12 AF9
LCD_SEGS PDO AF7
LCD_SEG7Y PA14 AF8
LCD_SEGS PA13 AF38
LCD_SEGY PB14 AF9
LCD_SEG10 PB15 AF9
LCD_SEG11 PCS8 AF8
LCD_SEG12 PA1S5 AF8
LCD_SEG13 PB4 AF9
LCD_SEG14 PB5 AF9
LCD_SEG15 PB6 AF9
LCD_SEGL16 PB8 AF9
LCD_SEG17 PB9 AF10
LCD_SEG18 PC4 AF8
LCD_SEG19 PB7Y AF9
LCD_SEG20 PC11 AF8
LCD_SEG21 PC10 AF8
LCD_SEG22 PCO9 AF 8
LCD_SEG23 PC5 AF 8
LCD_SEG24 PC6 AF8
LCD_SEG25 PC7 AF38
LCD_SEG26 PC2 AF38
LCD_SEG27 PC3 AF38
LCD_SEG28 PCO AF8
LCD_SEG29 PC1 AF38
LCD_SEG30 PC12 AF38
LCD_SEG31 PC13 AF38

99534
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52511IEVENDUT w 1/ 0O

52 &£ VENTOUTw |/ O

w I O
PA1 AF3
PAG AF3
PA7 AF3
PA11 AF3
PA12 AF3
PA15 AF3
PBO AF3
PB3 AF3
PB4 AF3
EVENQUT PB9 AF3
PB1O AF3
PB12 AF3
PCO AF3
PC1 AF3
PC2 AF3
PC3 AF3
PC4 AF3
PD4 AF 4
PD5 AF3

5.25.1.12MC O w 10
5.25.1121MCO w | /0

52RCC w 1/0O

w I O
PA13 AF6
MCO PB3 AF6
PB14 AF6

5.25.1.13ADC 0 w

ADC 0 PX0 ~P X1 5(BX €AD A
5.2.6 | O
52&ADC
ADC GPI O
ADC
521 CD
LCD GPI O
10/ 34
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LCD_COMxO0~7 LCE" ¥ + w
LCD_SEXGx%x0<~36 LCD ¥ + w
5281 M1
TI M1 GPI O
- X
TI M1 _CHx
¥ X
TI M1 _CHxN € F X
TI M1_BKI N 9 -
TIM1_ETR 0 ~
52 91 MABa 445
TI MZBa 45 GPI O
- X
Tl Mx _ CHXx
¥ X
TI Mx _ETR 0 ~
53 WART
UART GPIl O
nt
UARTxXx _TX "
i ¥:
nt
UARTX _RX = —
AT N bHu I/ O
531 2C
| 2C GPI O
|l 2Cx _SCL | 2C
| 2Cx _SDA | 2C
53 B3PI
SPI GPIl O
SPIl x _SCK h
C
nt /h
nt It
SPI x _MOS|I —
i /h
1 i I T b I/ 0
nt /h
ni It
SPI x _ MI S - pe
1T /h T by I/ O
1 f It
phil
SPI x _NSS -
5} - Dy I/ O
10/634
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53 AN
CAN GPI O
CANT X CAN
CANR X CAN
5-3 42 OMP
COMP x GPI O
COMPx _OUT COMP¥*
COMPx _|I NM COMP -
COMP X _ | NP COMP -
53 RTC
RT C I O
RTC_REFCLK a ~
53BEEPER
BEEPER GPI O
BEEPER_OUTX BEEPER
537 1
w GPI O
MC O ¥
EXTI T - RN
527GP1 O L
L ¢ 10 Y A Wa o B:: S~ LOCK ~ W
BHIF b P 0 A o GPI Ox _PA OCK
A GPl Ox _PLOCK. PLOCKEK w1>w® w-2r0 ro by T
wiwl g + B wi w OA
A+ GPl| OKkO®BK. PLOCXKK = 0 R GPl Ox _PLOCK. PL®OCK[ 1E

A GPIl Ox _PLOCK. PLOCKO GPl Ox _PLOCK. PLOQK[ 153:10] !
wi>wf w-kr Ow ’ 1 Q" T  GPlI Ox _PLOCK. PLOCKI[iT5: 0]

A 7 GPI Ox_PLOCK. PLEGPOKXx =PMIODE / GPI Ox_POTYPE / GPIl O;
GPOx _AFH k ~bi GPI Ox _PLOCK. PLOCKI[AL5: 0]

A GPI Ox _PLOCK.PLOCKK= 1, GPlI Ox_PMODE/ GPl1 Ox_POTYPE/ GP|
i GP1 Ox _PLOCK. PLOCK[ 1G6PI0Px _PLOCK.YI®CKyl "~ u
b  k ' PLOCKY ~ ¥ ko A

I b - wi>wo w0 P 0 b A

>
X

10/534
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Reset |x=A,B,
oj]ojojojojofjojojojojojojojojojojojojojojojojojojofjojojojofjofjogo
Value CD
GPiox Hx=AB, B RIEIFEIFHEENMNEHENMMFEME
Reserved ol O ol Ol ] O] 9] ©] O] O] ©] Q] O O] O] O
ol ol 8] &l 8] o] al o] @] | &] | &| o] 8| o] &
LOCK | CD z| 2| 2| 2| 2| 2| £ 2| 2| 2| 2| 2| 2| 2| =[ 2| =
01Ch
Reset |x=A,B,
Reserved ojojojojofjojojojojojojojojojojofjo
Value | CD
GPIOX_|x=A,B,
AFSEL7[3:0] AFSEL6[3:0] AFSEL5[3:0] AFSEL4[3:0] AFSEL3[30] AFSEL2[3:0] AFSEL1[3:0] AFSELO[3:0]
AFL Cc,D
020h
Reset |x=A,B,
1 111111 1 1 1 111 1 1 1 1 111 11111111 ]1 1111111 ]1 1111111
Value | CD
GPIOX_|x=A,B,
AFSEL15[3:0] AFSEL14[3:0] AFSEL13[3:0] AFSEL12[3:0] AFSEL11[3:0] AFSEL10[3:0] AFSEL9[3:0] AFSEL8[3:0]
AFH CD
024h X=A 1 ijJ]1|j1J]0]J]0JOoJO]JO]JO}JO]O]|1L 1 111 11111111 ]1 1111111 ]1 1111111
Reset
x=B,C,
Value O [ I T T T T MY I I A N Y Y Y Y Y Y Y Y Y I I O O O O O O [ [ A [
D
IGP10Ox_F|x=A,B, al S a2l 91 231 .l o] o ~] o] v ol & <] ©
Reserved glalglglglelel8lsslsllelelgs
BC cb I 212 21 2] 8| a]la|lalalala]lala]lala
028h
Reset |x=A,B,
Reserved ojojojojojojojojojojojojojojoijgo
Value | CD
GPIOX_|x=A,B,
B Reserved 3333355%%58358%58
al al 2l 2l al & o] 2| o] 2] a| a] 2| o] 2| o
DS C,D
02Ch
Reset |x=A,B,
Reserved ojojojo]J]o]J]ojojojojojojo}jJo}|JoOo}|oOo}|oO
Value | C,D

532GPI O " GPIlI Ox _PMODE

Z “0x00
Pv' OXEBFF ¥FKFOXFFFF X¥+BCF D

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PMODE15][ PMODE1 4| PMODE1 3| PMODE1 2| PMODE11][ PMODE10[ PMODE9[ 1 PMODES8][ 1
rw rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PMODE7] 1 PMODEG6][ 1 PMODES5][ 1 PMODE4][ 1 PMODE3[ 1 PMODE2][ 1 PMODE1[ 1 PMODEO][ 1

rw rw rw rw rw rw rw rw
B
31:30 PMODEyYy [1 o GPI'Ox = A’'B, ®I Ny
29:28 00:~
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25: 24 10: w
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POT1| POT1| POT1| POT1| POT1| POT1| POTY POT8 POT7 POTH POTH POT4 POT3 POT2 POT1 POT(
rw rw rw rw rw rw rw rw rw rw r w rw r w rw rw rw
B
31:16 Reserved |G ~ G Bv A
15:0 POTy o GPI™Ox = A B, &I Ny ¥ !
0: ¥ - B ~
1: #*
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534GPI O GPI Ox™ SR
Z "'0x08
Pv'  0x0000 xFRAR KB, D
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
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Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PI D1 PI D1 PI D1 PI D1 PI D1 PI D1 PI DY PIDf PIDY] PIDd PI D PI D4 PI D3 PIDJ PI D] PI D(
r r r r r r r r r r r r r r r r
B
31:16 Reserved G ~ G Bv A
15:0 Pl Dy o GPI™Ox = A B, @I Ny ~
"Buwz T F vy | /00O A
537GP1 O ¥ GPI Ox _"POD
z "0x14
Pv  0x0000 xGOA@PB, C,
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
PoD1| POD1| POBL| POD1| POD1| POD1| PODY POD8 POD7| POD6 PODS5 POD4 POD3 POD2 POD1 PODO
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B
31:16 Reserve(G - G BvA
15:0 PODy o GPI'™Ox = A’ B, ®I1 Ny #*
BT p ¥ Q"7 POD /A
538GPI O B / GPIXO PBSC
Z "'0x18
Pv' " 0x0000 xGFO®APB, C,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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w w w w w w w w w w w w w w w w
10/534
M EY NSING TECHNOLOGIES INC .
VY oM 109 A
 +86-755-86309900 D +86-75586169100
https//www.nsingtechcom * 518057



Ay,
W EIREAR

www.si ngt @mh

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PB15 PBS1 PBS1 PBS1l PBS1| PBS1 PBSY9 PBS8§ PBS7 PBSq PBSH PBS4 PBS3 PBS2 PBS1 PBS(
w w w w w w w w w w w w w w w w
B
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539GP1 O ~ GPlI Ox _PLOCK
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rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLOKLJPLOCKHPLOCKPLOCKPLOCKHPLOCKPLOCI|IPLOCKPLOCIPLOCHIPLOCKPLOCKPLOCIPLOCIPLOCHKPLOC
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B
31:17 Reserve(G - G BvA
16 PLOCKK
B~ ¥ 7 Q- 1k A
g o B
1 o B " B kGPI Ox _PLOCK 3 A
(O
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e 17 cpTy A
‘ b o~ s b i PLOCK[1BAOp Yo R
T kv b A
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AFSEL7[3:0] AFSELG6[3: 0] AFSELS5[3:0] AFSEL4[3:0]
rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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rw rw rw rw
B
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rw rw rw rw
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rw rw rw rw
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Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Dsiq Ds14 Ds1d Ds13d Ds11 Ds1q DS9| DS8| DS7| DS6| DS5| DS4| DS3| Ds2| Dsi1| Dso
rw w rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B
31:16 Reserve(G ~ G BvA
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TI M3B3CH2 _RMP

TI M3 2p

0O TI M3_EHD
T TI M3 _EHBI

27: 24 Reseed

G ~ G

B\_/A

23 SPI 3_NSS

SPI 3NSS
0 NSS Y
I NSS Y

"SBRIbyr

B NSS uw AFI O -

B 4 0A

22 SPI 2_NSS

SPI 2NSS

0 NSS Y

I N3SS Y
"SPIbX

B NSS uw AFI O -

< B 4 0A

21 SPI 1_NSS
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EXTI3_CFG[3:0

EXTIQFG[3:0]

EXTI1_CFG[3:0

EXTIO_CFG[3:0

rw rw rw rw
B
31:16 Reserved/ G ~ G Byv A
15:0 EXTI x_CFEXTIx~ x =% @
B P O & EXTI xT ~ A
EXTIO
0010 PAO 001PBO 0100 PCO
100 ebo
EXTI 1
O00OPAL o01PB1 Oo0OPC1
100G
EXTI 2
O00OPRPA2 oo0o1BB2 ol10BPC2
100G
EXTI 3
O00OPAS3 001BPB3 o010BC3
100G
‘b~ ,8qg o "PAO, PBO, PCO, PEDO/ TWe 0
EXID
544AF1 O T I AFI O _ EXTIL CFG
Z "0x0C
Pv:  0x0000 O0O0OO
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
EXTI 7_CFG[ 3:0 EXTI 6 _CFG[ 3: 0 EXTI5_CFG[ 3:0 EXTI 4_CFG[3:0
rw rw rw rw
B
31:16 Reserved G - G Bv A
15:0 EXTI X _CFEXTI X"~ x =% %
BT p QO & EXTI xT ~ A
EXTI 4
O0O0PA4 001PB4 o10PC4
100PD4
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O00PA7 oo1eB7Y oi10pC7
100PD7
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EXI A
545AF1 O T Z AFI O _EXTE_CFG
Z "0x10
Pv" " 0Ox0000 00O0O
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
EXTI 11 _CFG[ 3: EXTI10_CFGJ[ 3: EXTI 9 _3CFod[ EXTI 8_CFG[3:0
rw rw rw rw
B
31:16 Reserved G ~ G Bv A
15:0 EXTI X _CFEXTI x~ x 8é 11
B p O & EXTI xT ~ A
EXTI 8
O0O0OPAS 001P0BS8 o010PCs8
1008DS8
EXTI 9
O0O0PA9 001PB9 010PCH9
100PD9
EXTI 10
O0O0OPA1O 001PB1O o10PC10
i100eD10
EXTI 11
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EXI|B
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3 AFI O EXTB_CFG

Z "0x14
Pv" " 0Ox0000 00O0O
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
EXTI15_CFG[ 3: EXTI 14_CFGJ[ 3: EXTI3_CFG[3:0 EXTI2_CFG[3:0
rw rw rw rw
B
31:16 Reserved/ G ~ G Bv A
15:0 EXTI x_ _CFEXTI X" x =¢é 125
B p O & EXTI xT ~ A
B p O & EXTI xT ~ A
EXTI 12
O00PA12 0o01PB12 010PC12
100PD12
EXTI 13
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EXTI 14
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EXTI 5
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5.4.7 T I AFI O _DI GEFT_CFG1
Z "'0x18
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PB150PB140PB130lPB120PB110OPB10IPBO9DI|PB8D|(PB7D|PB6D|PB5D|PB4D|PB3D|PB2D|PB1D|PBOD
EFTE| EFTE| EFTE| EFTE| FTE EFTE| FTENEFTE|EFTE|EFTE|EFTE|EFTE| EFTE|EFTE| EFTE| EFTE
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rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA150PA140PA130PA12DPAL11DPAL1O0ODPA9DI|PABD|PA7D|PA6D|PASD|PA4D|PA3D|PA2D|PALID|PAOD
EFINE| EFTE| EFTEl FTEN FTEN FTEN FTENEFTE| EFTE|EFTE| EFTE|EFTE| EFTE| EFTE|EFTE| EFTE
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B
31:16 PByDIGEFTEN PBy a P (y=e015b
0 EFT
' a EFT
15:0 PAyDIGEFTEN PAy a P (y=e015b
0 EFT
' a EFT
z " 0 xCl
Pv" " Ox00000000
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EFTE|EFTE|EFTE|EFTE|EFTE|EFTE| FTENEFTE|EFTE| EFTE| EFTE| EFTE EFTE| EFTE| EFTE
rw rw rw rw rw rw rw rw rw rw rw rw rw w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
pPCils5i0ipPC14(PC130PCl20PCl1DQOPC100IPCODI|PC8D|PC7D|PC6D|PC5D|PC4D|PC3D|PC2D|PC1D|PCOD
EFTE|EFTE|EFTE|EFTE| FTE EFTE| FTENEFTE|EFTE| EFTE|EFTE| EFTE| EFTE|EFTE| EFTE| EFTE
rw rw rw rw rw rw rw rw rw rw rw rw rw rw w rw
B
31:16 PDyDIGEFTEN PDy a B (y =046 15p
0 EFT
' a EFT
15:0 PCyDIGEFTEN PCy a B (y=e15
0 EFT
' a EFT
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6.1 T
A 3a” T “b° 1@ CorfMox T ~ A
A 4e” ne ~a v2BT nd ~°
A v T ’
A L
A L ’
T L~ NVITC 0 Ty v T [
T A T ¢ Tp T A
6.1.1Sy s Ti%wk
%oV w 8000 Ww 8MHZ HCLK/ 8 v~ " 1ms %oA\
6.12T
6-1
n e
B no
- - - - G (Reserved) 0x0000
- -3 Reset P (Reset) 0x0000
b~ T ARCC n
- 2 NMI ” 0x0000
(CSs) [NMI A
- -1 Har dFaul t (fault) O0x0000
- 3 - sSvcal | SWI o F 0x0000
- 5 - PendSV - F 0x0000
- 6 - SysTick 0x0000
0 7 - WWD G 0 T 0x0000
1 8 - PVD PVD ~ EXTIL® 0x0000
. RTT ° EXTI1&Z18
2 9 RTC 0x0000
19
3 10 |~ MMU_RAMC_ER MMU/ RAMC nERR 0x0000
4 11 |~ FLASH FIl as 0x0000
5 12 |~ RCC RCg T 0x0000
6 13 |~ EX10_1 EXTI 1:70] 0x0000
7 14 |~ EXTI 2 _ 3 EXTI[ 3:T2] 0x0000
8 15 |~ EXTI 4 _15 EXTI 15T4] 0x0000
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B ne
9 16 SAC SAT 0x0000
10 17 DMA_CH1_2 DMA 1/12 0x0000
11 18 DMA_CH3 _4 _ DMA 3/ %/ 5 0x0000
12 19 TI M4 TI M4 T 0x0000
13 20 TIM1_BRK_UP_T TI M1 & a o HT 0x0000
14 21 TI M1_cCC TI M1 T 0x0000
15 22 CAN CAN 0x0000
16 23 TI M3 TI M3 T 0x0000
17 24 UART3 _4 UARTH/ % 0x0000
18 25 TI M5 TI M5 T 0x0000
19 26 TI M6 TI M6 T EXTI1 20 0x0000
20 27 TI M2 TI M2 T 0x0000
21 28 ADC ADG T 0x0000
22 29 SPI 2 SPhH2T 0x0000
23 30 1 2C1 12g1T 0x0000
24 31 | 2C2 1227 0x0000
25 32 SPI 1 SPHRH1T 0x0000
26 33 UART1 UARRL T 0x0000
27 34 SPI 3 SPHRH3T 0x0000
28 35 UARTS UARRS5 T 0x0000
29 36 LCD LCp T 0x0000
30 37 UART?2 UARR2 T 0x0000
31 38 COMP1_2_3_ COMP 13//ip4l T 0x0000
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Trigger Trigger Interrupt In':/lerrukpt I;endlngt
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register register register register register
21 21 21 21 21 To NVIC interrupt
controller
— 21
Ise
Input :l Ed - _h :)—— Pu ——>
. ge detect circuit generator
Line 21 / 21 21
Event
Mask
register
623w
EXTI 21T ~iT16 I/ O s 5 o AT T - T
L NVIT a T A 0 EXTlI _RT_ERGI _FT_CFG
21 al i 0 Hup - T EXTI | MASKQ6106"H T
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Hup BQO6IH T A Hp ::0 Y WaeHe
- P b o Ab
s pT /Hm® 0618 vy " T /Hwe A
A pT - 21 buT '
E 21 T B EXTI _ I MASK
E T 0 B~ EXTI _RT_ERGI FT_'CFG
12/634
M 'EY NSING TECHNOLOGIES INC .
MM v 109 /
" +86-755-86309900 D +8675586169100

‘' https//www.nsingtectcom * 518057



b=

EREAR
E [ T L NVIT a B a 21T T
p Hb - 21 buHD
E 21 Hwp B EXTI _EMASK
E Hp 0 B~ EXTI RT_ERGI _FTACFG
pT /Hm® N 21 by T /Hbp
E 21 T /Hwe B~ EXTI _| MASK, EXTI _EMASK
E pT Hp B~ EXTI _SWI E
12/534
M E
M M

' +86-755-86309900

‘' https//www.nsingtectcom

www.si ngt @mh

NSING TECHNOLOGIES INC .
M

D

109 A
' +86-75586169100
' 518057



6.2.4

Ay,
W EIREAR

EXTI

/ O

www.si ngt @mh

AFIO_EXTI_CFQ0
Register

AFIO_EXTI_CFGL
Register

AFIO_EXTI_CF&
Register

EXTI0_CFJ3:0] Control

EXTI1_CFJ3:0] Control

EXTI2_CFJ3:0] Control

EXTI3_CFJ3:0] Control

pao [J— Pl [J—> P2 [J— pa3 [1—>
Pe0 [—h exto PBL [1— exty PR [ exrz PB EXTI3
— —
P [(J—» pa [1— P [(J— P [}—
poo [ }—> por [J—> p2 [ J—>
EXTI4_CFJ3:0] Control EXTI5_CFJ3:0] Control EXTI6_CFJ3:0] Control EXTI7_CFJ3:0] Control
Ny
pad [ 1— pas [ 1— pas [ 1— pa7 [ —
Pes [— extia P [ [ exns Pes [— | exme Pr [ | exm
ra [(1— rs [}— rs [}— rpar [(1—>
¢ [J— ps [ }— pos [ }— por [(1—»
EXTI8_CFJ3:0] Control EXTI QCFCiO] Control EXTI 1OCFGEO] Control EXTI11_CFJ3:0] Control
Pas [J—» pae [1— pa10 [1—> INEY
P8 [ | exms Peo [ | exno Peio [3— |exmio Pe1t (¥ |exnu
re [J—) ro [— pco (1— pa1 [J—
P8 [ }—H poo [ }—» poLo [(1—) po11 [ }—

EXTI12 CFJ3:0] Control

EXTI13 CFF3:0] Control

EXTI14 CFJ3:0] Control

EXTI15 CFJ3:0] Control

\L JV L
pat2 [} Pats [}— para [—> pA1s [J—N
AFi0_exti_cres| P22 D exnge P33 L Exys P 0 Bxnys PEIS O | exms
Register paz [}— pas [(1—» pcis [1— pais [ —H)
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[ 16 T /He ::As 5 EXTI 7
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EXTI18 [RTC‘ RTC HD
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B
31:21 ReservedG ~ G BvA
20: 0 EMASKKX X':  HB X 0TI 261920
0 Hp ’
' Hp A
Z "0x04
Pv" " 0x0000 00O00O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved I MASKI MASKI MASKI MASHKI MASK
rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| MASHKHI MASKI MASKI MASKI MASKI MASKI MASII MAS8II MASI|I MASI|I MASII MASI|I MASI|I MASI|I MASI|I MAS
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B
31:21 Reserve(G ~ G BvA
20: 0 I MASK X x: T ~ X 0 I 261920
0] T !
¢ T A
- o A ~
634EXTIA 0 EXTI _FT" CFG
Z ‘'0x08
Pv " 0x0000 00O00O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved FT FT FT FT FT
_CFG|_CFG|_CFG|_CFG|_CFG
rw rw r w rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FT FT FT FT FT FT FT FT FT FT FT FT FT FT FT FT
_CFG|_CFG|_CFG|_CFG|_CFG|_CFG| _€G9 CFG _CFG _CFG _CFG _CFGl CFG _CFG _CFG _CFg
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B
31:21 ReservedG -~ G BvA
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20: 0 FT_CFGx x: W 0 B~ X 0T 261920
0 ~ " 0" T Hp
CH T ¥ 0~ T Hip
635EXT11 0 EXTI _RT™"CFG
Z "0x0C
Pv " 0Ox0000 00O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved RT RT RT RT RT
_CFG|_CFG|_CFG|_CFG|_CFG
rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RT RT RT RT RT RT RT RT RT RT RT RT RT RT RT RT
_CFG|_CFG|_CFG|_CFG|_CFG|_CFG| _CFG _CFG _CFG _CFG _CFG _CFG _CFG _CFG _CFG _CFG
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B
31:21 ReserveG ~ G Bv A
X.: 1 0 B~ x 0O I 261920
20: 0 RT _CFGx |0 - A 0" T Hup ~
1 "H - A 0" T Hpe ~
Z "0x10
Pv" " 0Ox0000 00O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved PEND|PEND|PEND|PEND|PEND
rc W rec W rc W rc W rc W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PEND|PEND|PEND|PEND|PEND|PEND| PEND| PEND| PEND| PEND| PEND| PEND| PEND| PEND| PEND| PEND
rc W rc W rec W rc W rc W rec W rc W rc_WwW rc_wrec W rc W rc_w rec W rc W rc_W rc_w
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31:21 Reserve(G - G BvA
20:0 P E ND x % B~ x 0O I 261920
0 0
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Pv' Ox0000 OOO0O

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

rw rw rw rw rw

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

SWI E[SWI E|SWI E[SWI E|SWI E[SWI E| SWI E[ SWI E| SWI E| SWI E[| SWI E| SWI E| SWI E

rwoorw  rw rw  rw  rw rwfrwrwrw rw rw rwrwrwrw
B
31:21 Resed v G - G BvA
20:0 SWI Ex Xt T ~ x 0 I 261920
BPuo60d Q616 EXTI _PEND B A
EXTI _| MABSKT | _ EMA K T - Y WeT A
‘ 2616 EXTI _PENDE™ " ) B yd A6
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z '0x18
Pv' Ox0000 O0OOO0O
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Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Reserved TSSEL[ 3:0]

rw rw rw rw

B
31: 4 ReservedG - G BvA
3:0 TSSEL]J[ 3] T " by Hp 0
0000 EXTh@ Hp o
0001 EXTh#4 Hp o
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Ly t A - CPU 47D A Ty CPU
Gi T /| LkF r w A
MCU h i ® AHBRLi t e ADMA CPy ~ vy b
t 37y t A
DMA L 5@ A @ ¢ F i @ @ b Ap e
Lb DMA neg A
- A
7.2 h
D MAhR '
A 5e” DMA A
A @ DMA ) p 0 =D - ) A
A @ DMA F pn® ~ DMA_CHCFGx. PRPOLVUehOT ™" ¥y
y At PN W ) - vy néeg ° -
¥ no ~ A
A" A b A
A @ - D A
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@ Hp ~ A
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Interface
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> CURTL ADC
= [ 4= UARTS D]
Sl [
[an] q
2] DMA requests device
> D >
> >
7.4wW
DMA L CorE-»Rp A CPU DMA W " RAM
~ "DMA v AcCPU s @ v ® A "H CPU
WA ~ b - A
741 DMA b
DMA "y ) p 0 DMA L n e A D
B 0 v 0 O AW b L \
v nw o A
@ DMA D e b
A ‘ D " DMA_PADD®MA_ MADDREK 0 A
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A
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7.4.2 neg @
DMAa <@ b @ A @ ne L
( DMA_CHQFGx) A
daen@
E no
E n o
E Tno®
E Yyno
"W n e M v | ne A
cp [p Db ~ 4 D b e A
G b T D - D b W e A
743D MA D
@ Ty o H DMAP ADMAP "
v vu 6550BBMA_TXNUM D P A
7.4.4 B
p D B an "RY DMA_CHXE PSIDMA_ _CHCFGx. MSI Z
A
DMA_ _CHCFGx. PMAZEHCFGx bMST DIMA 7-1 A
7-1” b( PI NC = MINC = 1)
Destina [Number
Sourcq | ) o
icth tion of Source: Transfer operations Destination:
wi
] width [transfer| Address/data (R: Read, W: Write) Address / data
(bit) )
(bit) (Byte)
0x0 / BO 1: R BO [7:0] @0x0, W BO [7:0] @0x0 0x0 / BO
g g 4 0x1/B1 2: R B1 [7:0] @0x1, W B1 [7:0] @Ox1 0x1/B1
0x2 /B2 3: R B2 [7:0] @0x2, W B2 [7:0@20x2 0x2 /B2
0x3/B3 4: R B3 [7:0] @0x3, W B3 [7:0] @0x3 0x3/B3
0x0 / BO 1: R BO [7:0] @0x0, W 00BO [15:0] @0x0 0x0 / 00BO
g 16 4 0x1/B1 2: R B1 [7:0] @0x1, W 00B1 [15:0] @0x2 0x2 / 00B1
0x2 /B2 3: R B2 [7:0] @0x2, W 00B2 [15:0] @0x4 0x4 / 00B2
0x3/B3 4: R B3 [7:0] @08, W 00B3 [15:0] @0x6 0x6 / 00B3
0x0 / BO 1: R BO [7:0] @0x0, W 000000B0 [31:0] @0x0 0x0 / 000000B0O
g 30 4 0x1/B1 2: R B1 [7:0] @0x1, W 000000B1 [31:0] @Ox4 0x4 / 000000B1
0x2 /B2 3: R B2 [7:0] @0x2, W 000000B2 [31:0] @0x8 0x8 / 000000B2
0x3/B3 4: R B3 [7:0] @08, W 000000B3 [31:0] @0OxC 0xC / 000000B3
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Source Destina-|Number
width tion of Source: Transfer operations Destination:
(bit) width [transfer| Address/data (R: Read, W: Write) Address / data
(bit) | (Byte)
0x0/ B1BO 1: R B1B0 [15:0] @0x0, W BO [7:0] @0x0 0x0 /B0
16 8 4 0x2/B3B2 [2: R B3B2[15:0] @0x2, W B2 [7:0] @0x1 0x1/B2
Ox4 / 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/B1B0 |1: R B1BO [15:0] @0x0, W B1BO [15:0] @0x0 0x0 / B1BO
16 " . 0x2/B3B2 [2: R B3B2 [15:0] @0x2, W B3B2 [15:0] @0x2 0x2 / B3B2
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 / 0000B1B0O
16 32 4 0x2 / B3B2 2: R B3B2 [15:0] @0x2, W 0000B3B2 [31:0] @0x4 0x4 / 0000B3B2
0x4 / B5B4  (3: R B5B4 [15:0] @0x4, W 0@B5B4 [31:0] @0x8 0x8 / 0000B5B4
0x6 /B7B6 4. R B7B6 [15:0] @0x6, W 0000B7B6 [31:0] @0xC 0xC / 0000B7B6
0x0/ B3B2B1BO |1: R B3B2B1B0 [31:0] @0x0, W BO [7:0] @0x0 0x0/BO
32 8 4 0x4 / B7TB6B5B4 |2: R B7B6B5B4 [31:0][@0x4, W B4 [7:0] @0x1 0x1 /B4
0x8 / BBBAB9BS |3: R BBBAB9BS [31:0] @0x8, W B8 [7:0] @0x2 0x2 /B8
0xC / BFBEBDBC{4: R BFBEBDBC [31:0] @0xC, W BC [7:0] @0x3 0x3/BC
0x0/ B3B2B1BO0 [1: R B3B2B1B0 [31:0] @0x0, W B1BO0 [15:0] @0 0x0 / B1BO
32 16 4 0x4 / B7TB6B5B4 2: R B7B6B5B4 [31:0] @0x4, W B5B4 [15:0] @0x2 0x2 / B5B4
0x8 / BBBAB9BS |3: R BBBAB9BS [31:0] @0x8, W B9B8 [15:0] @0x4 0x4 / B9B8
0xC / BFBEBDBC{4: R BFBEBDBC [31:0] @0xC, W BDBC [15:0] @0x6 0x6 / BDBC
0x0/ B3B2B1B0 [1: R B3B2B1B0 [31:0] @0x0, ViB3B2B1B0[31:0] @0x0 0x0 / B3B2B1BO
32 32 4 0x4 / B7TB6B5B4 2: R B7B6B5B4 [31:0] @0x4, VB7B6B5B4[31:0] @0x4 0x4 / B7B6B5B4
0x8 / BBBAB9BS |3: R BBBAB9BS [31:0] @0x8, W BBBAB9BS8 [31:0] @0x8 | Ox8 / BBBAB9BS
0xC / BFBEBDBC{4: R BFBEBDBC [31:0] @0xC, W BFBEBDBC [31:0] @0x{ OxC / BFBEBDBC
DMA HWDATA[ 34: 0] 32 N . g " HSI ZE
N b ~ A L HWDATA[ 31y @] "
, G "DMA 0 "HMSB [ \ i Lu32A0 -
8p 0x55 16 ADMA 0 H ail w16 0x0055 i Lu
33 0x0055 O0W5BWDATA['S1: 0] w32t DMA v 0 H
~ A
X G G f 632 “DMA L{ 32 Ao~ W 8B

OX1HAWDATA[ 31: 0] =AO0Ox1F1F1®F1F0Ox2343HWDATA[ 31: 0]
O0x2345A 2345

G =, b by” T F Ty B~ 4 0 "H
o B A We 8B PL 3B <y W 8
B~ w 338" B 0 "HA
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A 3 N NWe D D B 1ha2 4 v A W
D O DMA_PADD®MA_MADDRx TA
A 7/ WA A
D S dpD fwo- s b o b A
A /1~ DMA D A A DMAP ~ DMA |
QDMA_TXNUMx T P A
A B o "DMA_TXNUMx p v ° v 1A v of |Fp
P 3w v DMA_PADDRMA_MADDRX A A
7.4.6
i
1. T B~ T T 0 T A
2. o yipo A
3. ng -~ 0 v~ 3 A
4. o A
5. D A
6. - A
7. g [ O - MEM2 MEM "~ DMA b M2M ~
v wG v o 47A
8 15 1~8A
9 a A
a p v T F* 1 b T Y 0 eT =~ b T
PQ1 T "A 4 [ T A
T b T~ 9oy AW DO b A
" 6 DMA /4 ~ DMA q 1 VA
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L @ DMA T He B LA L ¢ LDMA / A
7-2 L
DMA_CHCFGx. MEIDMA_CHCFGYy Sourc| Destin Transfer
AHB read to AHB wr
1 X Me mor Me mor
transfer
AHB
AHB read to AHB w
Peript
0 1 Me mo r
APB
AHB r eARBlwrtiot e, sin
Peri ph
AHB
AHB read to AHB w
Perip
0 0 Me mo r
APB
APBr ead to AHB wri
Perip
7.4.8
G IV b - ADC ~ADMA_CHCFGX.GC| R Gv
A v D Two: w [A v~ D MA
b A
i - DMA_ CHCFGx QCHEW DMA N

DMA_CHCFGXxQ"COd ROMA_CHCFGx4 CHEDNMA_CHCFGxT i18b
Q" A

7.4.9
G v DMA v D MAP Ab v D > B L
DMA 4a B" DMA_CHCFGXx"."CHENA A DMA_CHCFGxT 3D

ao

T a B7 1w T A

74.10T
., P T
D v’ T AT W @ H* A @ i F T aT L

T BA T p T B A
R '

D 3,{ A v T AT W@ H* A a i F T aT

L T BA T B T p A
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D T *
YT AT de H" A @ if T aT LT
BA T B T B A
7-3D MAT
T He He B a Le
\D HTXF HTXIE
D TXCF TXCIE
D ERRF ERRIE
74.11 DMA
55@ DMA Au =, n T va B
e DMA [ « DMA AW . DMA [ DMA L DMA
A
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7-4D MA

DMAr eque s ts esl Peripheral DMDMAr equestses Peripheral DM
seld = ADC sel = 2 TI M2 _CH1
s el = 1 UART1 TX sel = 2 TI M2 CH2
s el = 2 UART1_ RX sel = 3 TI M2 _ CH3
sel = 3 UART2 _TX sel = 3 TI M2 _CHA4
sel = 4 UART2 _RX sel = 3 TI M2 _UP
sel = 5 UART3 _TX sel = 3 TI M2 _TRI G
sel = 6 UART3 _RX sel = 3 TI M3 _CH1
s el = 7 UART4 _TX sel = 3 TI M3 _CH2
s el = 8 UART4 _RX sel 36 TI M3 _CH3
sel = 9 UARTS5 _TX sel = 3 TI M3 _CHA4
s el = 1 UARTS5_ RX sel = 3 TI M3 _UP
s el = 1 SPI1_TX sel = 3 TI M3_TRI G
s el = 1 SPI 1 _RX sel = 4 TI M4 _CH1
s el = 1 SPI 2 _TX sel = 4 TI M4 _ CH2
s el = 1 SPI 2 RX sel = 4 TI M4 _CH3
s el = 1 SPI 3_TX sel4d 3= TI M4 _CHA4
s el = 1 SPI 3_RX sel = 4 TI M4 _UP
sel = 1 1 2C1 _TX sel = 4 TI M4 _TRI G
s el = 1 I 2C1_ RX sel = 4 TI M5 CH1
sel = 1 I 2C2_TX sel = 4 TI M5 _ CH2
s el = 2 Il 2C2_ RX sel = 4 TI M5 _CH3
s el = 2 TI M1 _ CH1 sel = 4 TI M5 _ CHA4
s el = 2 TI M1 _ CH2 sel = 5 TI M5 UP
s el = 2 TI M1 _CH3 sel = 5 TI M5 _TRI G
sel2 4= TI M1 _CHA4 sel = 5 TI M6 _UP
s el = TI M1 _ COM sel = 5 DAC
s el = 2 TI M1 _UP sel = 5 GCLK_TRI G
s el = 2 TI M1 _TRI G

"DMAS b W Ty @ q /e no w

UA

7.5DMA

7.5.1 D MA

7-5DMA

Offset Register SI%I%I%IRISI%I&I&I%I&'I8gg%‘égégg%ggggégégggg

e — HHHHHHHE R
Reset Value ofojofojojofojojofojofOofO]J]O|jJOfO]J]Of[O]O]|O
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Offset Regsier [ BB R[RIN[Q[RISIQ[N[RI[R[B[a[n]alals]als]a][a]o]=][~[e[o][<[a ][]0
DT T[TV NN T
L | w [ L) (|l ||| || L |l
DMA_INTCLR IR a2 3|BI21219|8|1212198|18]18(9
004h - Reserved Wlrllo|lWw|(lz|kR|O|W|Z|(K|O|W|Z|K|OQO|W|Z|K|QO
OjlojJ]o|[O|]O]J]Oo|O|JO|J]O|[fO]|J]O]J]OJ]O|J]O|[O]J]O|JO[O]O[O
Reset Value oJoJo[ofJoJofoJo]ofJoJofoJo]o]Jo]o[o]Jo]o]o
= = G) w
{ER AR RERBBEEEE
008h DMA_CHCFG1 Reserved s §O N N § E S|e|ElE|& 5
il z 1) )
S| a = a
Reset \alue o[ofJofJoJoJoJoJoJofo[ofoJoJo]o
DMA_TXNUM1 NDTX[15:0]
ooch Reset Value R [oJoJoJoJoJoJoJo]JoJoJoJoJoJoJo]o
010n |_DMA_PADDRL ADDRI[31:0]
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
014h |_DMA_MADDR1 ADDRI[31:0]

Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
DMA_CHSEL1 CH_SEL[5:0]
018h Reset Value B 0|0O|O|O|O]O

AEREEREE R
slso| T | oo |elelelelElE|E|E
01Ch DMA_CHCFG2 Reserved s éo N N g % S|e|ElE|& 5
w T [%] 2]
S| a = a
Reset Value oJoJofJoJoJoJoJoJoJoJofJoJo]o]o
DMA_TXNUM2 NDTX[15:0]
020h Reset Value D [0JoJoJoJoJoJoJo]JoJoJoJoJoJoJo]o
024h |__DMA_PADDR2 ADDRI[31:0]
Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
028h |__DMA_MADDR2 ADDR[31.0]

Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJo
DMA_CHSEL2 CH_SEL[5:0]
02¢h Reset Value D 0|0|O|O|O]O

AEREEREE R
slso| T | To|elelelelE|E|E|E
030h DMA_CHCFG3 Reserved s § © % 5‘, g % S|e|ElE|& 5
£ s o
Reset Value oJoJofJoJoJoJoJoJoJoJofJoJo]o]o
DMA_TXNUM3 | NDTX[15:0]
034h Reset Value D |0|o|o|0|0|o|o|0|o|o|o|o|o|o|o|o
038 |__DMA_PADDR3 ADDRI[31:0
Reset Value o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|0|0|o|o|0|0|o|o|0|o|o|o|o|o|o|o|o
03Ch |DMA_MADDR3 ADDR[31:0]

Reset Value oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
DMA_CHSEL3 CH_SEL[5:0]
040n Reset Value Reserved 0JoJoJoJo]o

AEREE ”
23| B | T olglglelelz|X|G|E
044h DMA_CHCFG4 Reserved S18° 3 3 § £|5|5 FIEIXIS
£ s o
Reset Value o[ofJofJoJoJoJoloJofo[ofoJo]o]o
DMA_TXNUM4 | NDTX[15:0]
048h Reset Value RS [oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
0ach |—_DMA_PADDR4 ADDRI[31:0]
Reset Value o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|0|0|o|o|0|0|o|o|0|o|o|o|o|o|o|o|o
050n |_DMA_MADDR4 ADDRI[31:0
Reset Value 0|0|o|o|o|o|o|o|o|o|o|o|o|o|o|0|0|o|o|0|0|o|o|0|o|o o[oJoJoJo]Jo
DMA_CHSEL4 CH_SEL[5:0]
054h Reset Value Reserved oJoJoJo]o]o
AEREEE .
s S E" E- OOOEEU_J%E
058h DMA_CHCFGS Reserved S|8° 3 3 E £|5|5 & E X5
£ s o
Reset Value o[oJof[oJoJoJoloJofo[ofofJo]o]o
DMA_TXNUMS NDTX][15:0]
05¢h Reset Value D [oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
0601 |—DMA_PADDRS ADDRI[31:0]
Reset Value o|o|o|o|o|o|0|o|o|o|0|o|o|0|o|0|olo|o|0|0|o|o|o|o|o|o|o|o|o|o|o
064h |—_DMA_MADDRS ADDRI[31:0]

Reset Value o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|ololololololololololo o[oJoJoJo]Jo
DMA_CHSEL5 CH_SEL[5:0]
068h Reset Value R 0JoJoJoJo]o
13/6314
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7.52 D MAT " DMA_| NTSTS

4 "0x00
Pv' Ox0000 OOO0O

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved ERRF| HTXF| TXCF| GLBF

r r r r

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

ERRF| HTXF| TXCF| GLBF| ERRF| HTXF| TXCF| GLBF| ERRF| HTXF| TXCF| GLBF| ERRF| HTXF| TXCF| GLBF

B
31:20 Reserve(G ~ G Bv A
19/ 15/ 11/ 77ERRFx x ( XL é55 )P A
b D - BA B ) DMA_I NTCLR. C
PQ1 A
0 %t o D A
1 X0 D A
18/ 14/ 10/ §HTXFx x ( XL 655 )N D A
D ) BA B ) DMA_|I NTCLR. C
PQ1 A
0] X't AD A
1 X: AD A
17/ 13/ 9/5/|TXCFx x(x = b1, 5)A
D ) BA B ) DMA_I NTCLR.ECT
01 A
0 %x: D A
' %x: D A
16/ 12/ 8/ 4/|GLBFx x ( X1 é5)n A
T0 kv T He ~ » BA B )
DMA_| NTCLR.EC®BLBFA
0 X't o D aANpo D Ho A
1 X0 D 340D D Hio H WA
7.53 D MAT “~DMA_| NTCLR
Z "'0x04
Pv:  0x0000 O0O0OO
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved CERR|ICHTX|CTXC|CGLB
w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CERR|CHTX|CTXCICGLBICERRICHTX|ICTXCICGLBI|ICERR|ICHTXICTXCICGLBICERR|CHTXICTXCICGLB
w w w w w w w w w w w w w w w w
B
31:20 ReservedG - G BvA
19/15/ 11/ 77 CERRFXx x ( xL é55 )b A
p” ¥y B E R RAF
g " bA
r B DMA_| NTST8 AERRF
18/ 14/ 10/ 6 CHTXFx x ( XL és5)\D A
p” ¥y B HT XA
g " bA
r B DMA_ | NTSTS.AHTXF
17/13/9/5/|[CTXCFx X ( X1 é=5 )P A
p” ¥ B T X CAF
g " bA
r B DMA_| NTSQTB .AT X
16/ 12/ 8/ 4/|CGLBFx x (XL é5)n Hw A
p” Yy B GL BA
g " bA
r B DMA | NTST$.AGLBF
754D MA X " DMA _ CHCFGXx
X T x 1=65
Z "0x08+2D) * (X
Pv: 0x0000 O0O0O0CO
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
Rese T/IEE’K'/IZ PRI OLVL] MSI1 ZE[ 1 PSI ZE[ 1| MI NG PI N CI R DIR| ERRI|HTXI| TXCI CHE
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
13/%34
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B
31:15 Reserved G G BvA
14 MEM2 MEM o [ © A
a =~ 9 Y w O o o A
g O H D A
' w O [ O o A
13:12 PRI OLVL[ 1:0] o A
a =~ 97y néeg A
00V
01T
10
11
11:10 MSI ZE[ 1: 0] U] A
o~y c/ O o Q- A
0088
0116
1032
116G
9:8 PSI ZE[ 1: 0] A
oY t/ 0Q- A
00 88
0116
1032
116G
7 MI NC o A
" yva |/ o A
0 bw D A
1 D A
6 PI NC A
p" vya |/ A
0 bw D A
. b A
5 Cl RC A
Y / BA
0 W D A A
\ u A
4 DI R
p” Y / B A
0« 0 D
rc O | b A
3 ERRI E D T a A
p  ya [/ D T A
0 x D T A
1 a x D T A
13/%34
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B
2 HTXI E \D T g A
p"ya [/ AD T A
0 x AD T A
1 a x AD T A
1 TXCI E D T a A
p~  ya [/ D T A
0 x D T A
1 a x D T A
0 CHEN a A
p~ Y /| B BA
0 A
1 a A
7.5.5 DMA x D " DMA _TXNUOMXx
"Xy " x 1=£5
z "0x0c+dD) * (x
Pv®  0x0000 O0O0O0OO
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
NDTX[ 15: 0]
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B
31:16 Reserve(G - G Bv A
15:0 NDT X D A
D "~ 0 65535 A p" y Q~/ %D -
F a Bur A DMA wD -
wi 1A a Ty ( - v vA 1
G v B a B A
756 DMA X " DMA_PADDRX
X T x 1=65
Z "0x10+2D * (X
Py " 0x0000 00O00O
7 (DMA_CHCFGx. CHE® = O0A
14/ 3 4
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ADDR[ 31:16]
rw rw rw rw rw rw rw rw rw rw r rw rw rw rw rw
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 r rw rw rw rw rw
B
31:0 ADDR A
DMA b /Q~ A
DMA_CHCFGx.PSIZE_. A DMA_CHCFGx.PSIZE 6 6 0°1 &
DMA PADDR 0B~ DMA_CHCFGx.PSIZE 6 6 1°0@BVA
PADDR 08 18 A
757D MA x U " DMA_ MADDRX
Xy T x 1=é5
Z "0x14+2D) * (X
BPv" " 0x0000 00O00O
7 ( MA_CHCFGx. CHENQ= 0)A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ADDR[ 31:16]
rw rw rw rw rw rw rw rw rw rw r rw rw rw rw rw
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 r rw r w rw rw rw
B
31:0 ADDR U A
DMA § /Q~ U A
DMA_CHCFGx.MSIZE_ A DMA_CHCFGx.MSIZE 6 6 0"1 9
DMA MADDR 0B~ DMA CHCFGx.MSIZE ¢ 6 1°0BMA
MADDR 0B 18 A
758 DMA X " DMA _CHSEL X
XY " x 1=£5
Z "0x18+2D) * (X
14/534
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Pv' Ox0000 0OOO0O

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]

rw rw rw rw rw rw
B
31:6 ReservedG ~ G Bv A
5:0 CH_SEL[ §DMA
0x00 adc _dma
é é
ox36 GCLK_TRI G
D MA [ DMA ~ T a 7-4DMA A
14/534
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8 CRC i “H
8.1
v CRCl1l@v ~ (o] " CRCT i "H [k CRC
A i1 T CRC h G D U ACRC Y'H y
F o v b * a v O p
TA
8.2 h

CRC1 65 X% %+ 14)

88 16 ¥ A

CRC “ le AHB "~ HCLKA

) A v T A
8bit LRC A

W w CRC Y"'H

81CRC 1 'H

r————— =
| CTRL&DAT || CRCI®
: Regs |
|
AHB fm———————— 1 r———————— 1
BUS<":::>IL__A_H_I'D3IPI__I<:L>‘| . __LRC | :
- _ _ _
83CR v
CRC_CRC16CTRE. ENDHL A
W CRCHD iy CRC_CRC16CTRLw. CLRRC_CRC1 64DOA
CRC A vy QCR_CRC16D A WA v W A
LRC bt CRC Ay A" F CRC LRE A v ®
LRC A

14/334
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84CRC b

T P CRC168 T We

WI DTH 6

POLY0OXx8005
A v INITTx0000
v XOROUDx000O

i REF1 N
¥ i REFOUT

141634
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W | ¥ CRC By
8-1CRC
Offset| Register s\%\m\ﬁ\m\ﬁ\&\a|m\m\a|a\a|a|:|3\alzla\u\:lalmlwlw\w\mlwlm NEE
5|3
00Ch CREIBCTRL Reserved © % %
Reset Value 0|0 &«
CRC16DAT CRC16DAT[7:0]
010h Reserved
Reset Value 0 ‘ 0 ‘ 0 I 0 I 0 ‘ 0 ‘ 0 ‘ 0
CRC16D CRC16DJ[15:0]
014h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0 O‘O‘OIOIO‘O‘O‘O
LRC LRCDAT[7:0]
018h Reserved
Reset Value 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0
852CRC16L " CRC_CRC16CTRL
Address offset O0x0C
Resatueg: 0x0000 OOOO
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 CLR|ENDH|Rese
rw rw
B
31: 3 ReservlG ~ G Bv A
2 CLR CRC16 A
g b
\ u v 0x 08 B 1y w 1 Y py ¢ A
~ p 4 y 0 A
1 ENDHL { MSB LSB A
0 ¢t MSB[ LSB
1 ¢ LSB[ MSB
B G A
0 Reserv G ~ G BvA
! 883184332 b
14/% 34
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853CRC16 " CRC_CRC1®BDAT
4 "0x10
Pv' ' 0x0000 O00O0OO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
4 3 2 1 0

15 14 13 12 11 10 9 8 7 6 5

CRC16DAT[7:0]

Reserved

rw

B
31: 8 Reserved |G ~ G Bv A
7:0 CRC16 DAT] A

) 88416432 b
854CRC Oy " CRC_CRC16D
z "0x14

BPv" " 0x0000 00O00O

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
CRC16D[ 15: 0]
rw

B

31:16 Reserved |G - G BvA

15:0 CRC16D[ 15|1® Oy v A

p Q" CRC16DAT ~ CRC1616 v
T A

! 88 4a1& 328 b~ 88 Db H G 1684 v -
855LRC v " CRC_LRC

Z "'0x18

14/6 34
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Py' 0x0000 O0O0O0O
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 LRCDAT[ 7: 0]
rw
B
31: 8 ReservelG ~ G Bv A
7:0 LRCDATD]| LRC v A
pa [ Q" a vA Q~ CRC_CRC16DAT wh
CRC_LCR v i O0A O CRC_LCRTA » N
a_ A
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9 L S TIML1”
91T1 M1:
L "TI MK eYW T H” a " H” I N b3
A
> Fw a M " 4 w A ¢ LA
92T 1 MA
A 16 - AT a n a m -
A 16" Ne A~ Ne B wl[ 65586 Kk Vv~
A -

b=
—
<
=
(o]
e

A 4da / b W' PWM ¥3a ¥ at Fa -~
A MHe 0 “ T [/ DMA
E Hp
E 0 Hp
e -
E ¥
E {4 H ~
A v - £ ¥
A ¢ TI M1 1a2a3a4 w
A~ H* L

>
<
—<

@ p

A TI M1 _CE€5
A TI M1 4/ 77 8KE9 I H" -~ 2 ! 0 ADC
A 8 - o' G B
A D o ' G L
14/% 34
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9-1T1 M1
BIT
TIMx_BKIN Slide filter p?parr"ig’n \ /'
Clock failure event From clock controller C&3ock Security Systein —/
PVD abnorma(Power supply voltage detectipn
LOOKUP(Core Hardfaulf
Comparator polarity
CK_TIM from RCC Internal clockCK_INT)
¥ To another timerADC
N N ——
Polarity selection ETRF TRGO—
Edge detector Trigger controller
TIMX_ETR pin ——» >
ETR Prescaler
COMP_TIM_ Input filter T Resefenable
OCREFCLR /, up/down, count

CK_PS(

— Slave mode
ITRx(x =0,1,2,3) > TR controller
TI1F_ED— TRGI
TIXFPx (x=1.2) >
Encoder mode

Y
Psc Prescaler
[ TIXFPX (x=1.2) >

CK_CNT
toN
a Update
5 evert 0,1 [oraiona | > [onT counrer
—
= Ve M
| CCxIT A\

A Input coxT —OCH»  TIMx_CHL

XOR Input filter & :
T Ti1—p| Nputfiter& | 1)1Epp 4

~ Outpuf —OCIN» TIMx_CHIN
TIMx_CH1 edge detecto »| LiC1H Prescalel N\y 2 utpu X_(
- —TRop CCx Event Output Control —OCX» TIMx_CH2
> ~ Input (TG, —oc2ne
TIMX CH2 T Input filter & | TI2FPL iq Complementary TIMx_CH2N
—p S — _
- edge detecto| TI2FP2 1IC2>| ICXPS > OC3»  TIMx_CH3
—TRCI -
e oo TN
— X
TIMx_CH3 TIT—p '"dp“‘g"fr&l T3Pl Fica & -
edge detecto .y I [—OCAN»  TIMx_CH4N
TI4F! > A ¥
TIMx_CH4 TI4—— | Input filter& | Tjappa. Cav
4P )
edge detecto _ CapturéCompare x H
TRCM (x = 5,6) register y Output Control —oG—>
» 1
ETRF — 05—
| I
CapturéCompare x 1
(x=7.8,9) register OCxRE) Output Control —OoCc—»
—O0oCs—»
—O0Cco—p
|
Hp T DMA #
1 "~y | OM F
03T I Mw
93.1 1 "H
o , ] w w a I ”
L Y "Hh Ne a a A 1'H Db
p” Y 5 T1 Mx _®PTSICMx _E£NMTMx _ARlI Mx _REPANT
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. a B~ TI Mx_CTRLTI. ARPEN Ve A H
p UEV D [ ATlIMx _CTRL1.UPDI S=0 /1 )
TI Mx _EVTGEN. UDGMWw A CK_CNT TI Mx _CTRL18 CNTENA
TI Mx _CTRLECNTENG H A
9.3.1.1 Ne
TI Mx _PSC We 16 7 6 1 65586 kK N A y
@ L "y : i A Ne v~ ! He T w A
92 Ne @ € 1[ 4
CNTEN
CK_PSC
Timer Clock=CK_CNT H H
Counter register g7 @@@ 00 >< 01 ><:
Update eveit UEV™ H
Prescaler controller register 0 3
Write a new value in TIMxPSC
0B H00860
Prescaler buffer 0 >< 3
932
932.1 3t
a - [0 [ TI Mx _ AR w 0A ¥ Ve FH
p A
TI Mx _CTRLI1B."UPRS - TI Mx _EVTGENE~ UDGWNe Hp
UEVAP TI Mx _STSbWDIBF ~ bw” T DMA A w3
® - T A
0_6 TI Mx _CTRL1. UPRS) Hb ~ TI Mx _STS. UDI TF w
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A ¥ wTlMx_REPENT
A TI Mx _CTRL1.ARPEN =(TIl Mx_WR) [ ~
A v v TIMx_"PSC v [ Ne T
W ® TQ" v Y TI Mx _CTRL1.UPDI S=1
He A
Y Wa Ho “ N 3 wDP N v G bi A
! FW D~ Y b Ne h - bA
93 p Ne = 2/°N

Internal clock
divided by2 CNTEN

ecsse [T UL
Timer clock= CK_CNT —I I—I —I I—I I—I I—I I—L

Counter register 0034 OOSSX 0036 OOOOX 0001>< 0002>< 0003><i

Counter overflow —I

Update interrupt flag)DITF)

Update everfUEV) —I

Internal clock

divided by N ecrse JUUUUULAUUUUTLUL
Timer clock= CK_CNT —I // —I
11
/]
Counter register 1F 20 //// 00
Il
Counter overflow —I

Update interrupt flagJDITF)

Update everfUEV) —I
15/534
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94 ARPENZ0/1 Heo ~
ARPEN=0 CNTEN

CK_PSC
Timer clock= CK_CNT

Counter register 31 @@@@ 36

Counter overflow

HUUUUUUL
HUHTUUUUUT

Update eveit UEV™

Update interrupt fla@JDITF)

Auto-reload preload register  FF

36

Change AR

value

Write a new value in TIMXAR

ARPEN=1

CK_PSC —L
Timer clock= CK_CNT
Counter register o @@@@ =

Counter overflow

B
UHTUTUUUT

Update event UEV™

Update interrupt flagJDITF)

Auto-reload preload register F5 36
Write a new value in TIMXAR
Auto-reloadshadowregister F5 X 36
15/534
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9322 W
" - C TI Mx_AR 0O
N FHe
M 5t Hop
! FW o~ v W b Ne
95p Ne = 2/I"'N I
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Internal clock divided by

2 CNTEN

Timer clock= CK_CNT

L]

Counter register  gpo2

0001X 0000

0036X 0035X 0034M

Counter underflow

Update eveht UEV™

Update interrupt fla@DITF)

Internal clock divided by

Timer clock=CK_CNT

§ ecrse. TUNVULIUT UL

Counter register 20 1F

/ 00 36

Counter underflow

Update eveht UEV™

Update interrupt fla@JDITF)

93237
9.3.2.3.1T

T 7 t 0 v|[v Tl Mx AR
v Tl Mx “AR

NW"TI Mx _CTRL1BEDIR

Bb GROO0DT A
! W o A ~ 37y
p a [ L - Hp A N
3t o0 A
‘ Y F - i -
15/% 34

[ T W @ hW FHo A

F Hp A RO
w0 P A

A Tl Mx _CTRL1. CAMSE

Tl Mx _EVTGEN? UDGN
0 ” Ne

~/'///é A
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Internal clock
divided by2 e ﬂm—l‘lm
CNTEN
Timer clock=CK_CNT —| I—I —| |—| |—| |—| H
Counter register 0003 0002>< 0001 0000>< 0001>< 0002>< 0003><i

Counter underflow

Update event UEV™

Update interrupt fla@DITF)

Internal clock divided

byN s AUUUIUL U
Timer clock= CK_CNT —| /| —|
1
[/
Counter register 20 1F // // 01 00
-

Counter underflow

Update eveht UEV™

Update interrupt fla@DITF)
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977 " T ( ARPEN=1)
Counter
underflow CNTEN
ecrse |[[JULULUULUTULUT
Timer clock= CK_CNT
Counter register 06 @@@@ 01 @@@@@@@@
Counter underflow ]
Update event UEV™ |
Update interrupt flagDITF)
Auto-reload preload register ED )( 36
Write a new value in TIMXAR
Auto-reload active register ED X 36
Counter CNTEN
overflow
CK_PSC
Counter register  F7 @@@@ @@@@e@@a
Counter overflow ]
Update event UEV™ ]
Update interrupt flagDITF)
Auto-reload preload register ED /)( 36
Write a new value in TIMXAR
Auto-reload active register FD >< 36
9.3.2.3.2T
T W TI Mx _CTRL1. ASYIMMEWMRI CTRL1. CAMSEL[ 1: 0]
0 [ - v> Tl Mx “AR ~ FHoD- - v [T
N FHp (0] A
TI Mx _CTREBL. DIR MNQ~ ) L A
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b 1,32.4 v CCDAAXx M 0 v * DI R=0 M
- v 6 CCDATx=1,72",3,D4dR=1 M ~ v 6 CCDDATX
~x=1,2A3, 4
3t ! w” He A ~ 37y TI Mx _EVTGENR: UDGN
p a L~ Hp A N "0 L 0 T Ne
3c 0 A
. 1,/ }_ ao - - ~H//4 A
9-8 ¥
|
| AR |
|
|
|
|
|
|
|
L.CCDAIF
! DIR=0
---------------- CCDAF-
|
CCDAF

PWM4
G vy CC7/CC8&/€C9 ow cCC4 0w vk
CC4/ CC7/ CC8/KI® 0 A
T 1 b ° «a ~ CC4/ CC7/ CC8KF¥ECO9 0 ADG@
TI Mx _CTRL1. CMODEQGQD ATx=00 7T 8CODATxCCDAy DI R=0 0

ADGA
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99CCDATx( x=4 DT R8 =9pADC

Trigger ADC tdIJ sampld times

TI Mx _CTRL1. CMODECCDATX—=40,T7T'8CODATXCCDAT/ CCDDAT
DI R=10 AD@
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9-10CCDATxXx ( x=4,Df R8 =9{L ADC

Trigger ADC tb sampld times
|

TI Mx _CTRL1. CMODEQAQADATx=14x, 7T 8, I R=0D1 R=1 CCDATXx
CCDAT/ CCDDA® ADC.
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9-1 CCDATx(x=4,DOI,B,0D)IL,R = G0ADC

[

|

AR:

[

[
[ [
| | |
[ | [
[ | [
[ | [
[ | [

[ | [
-wmwwﬁwCCDAW --------------------- : ----------------------- CCDAF} ------------------
' DIR=0 | DIR=1 |
------------------ CCDAE-- | o CCD Ao
| | |
------------ CCDAF- : - CCDAT--
| | |
------ CCDAIT- | x-CCDDAT-
4 I O D . N
I P
[ : P
[ | [

[ | [

[ | [

: Trigger ADC tdl) sampld times :

S 4 't CCDAT4 I CCDDAT4 7/ 81{:9 !
CCDAT/79 & A

933

N+ 1 F N oW wr v I i TN
TI Mx _REPCWNA

A N~ [ v © wd ¥
A Y N~ v 7 wb 1
AT - A

TI Mx _REPCNTv A

i - v w A v o ov Hp ~ C L
TI Mx _EVTGEN. WbDGN v 40 A
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ck_psc|]]]]

UL
CNTEN |
medes | ULV U U UV UV LU U UU UV LU UUL
e REHEEONEEEOEAEECNEEEOEHEECHEEE
Underflow
Overflow

TIMx_REPCNT= 0x0
UDITF.

[ e S R S R S e
¥ g

TIMx_REPCNT=0x1
UDITF

TIMx_REPCNT= 0x2
UDITF

Rggn

9-13::

N4

cepsc[ [UUUU LUy uud

CNTEN |
e [uyrvyyrrvyrivrdrrvyruud
CNT_REG 33 X34X35X3000X01X X35K36X 00X 0~ X3N3GKO0X 0L K3X36X 00K o 3K 38X 00X 02) - X3¢

Underflow

555

Overflow

TIMx_REPCNT= 0x0
UDITF.

[ e S R S R S e
¥ g

TIMx_REPCNT=0x1
UDITF

TIMx_REPCNT= 0x2
UDITF

Rggn
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914 n

cepsc[ [T U U DUIyvUvdyuyL

CNTEN |
e uyvyyuvrvyurrdvrdrvrduuue
Counter o3 }ozxo£X 00X 0202 XasX 36X 25X(24X. Xo1X0oXo1xX02)X- XeXaeX35Xaa)X- XorxooXo1xXoa)- X(asK(aeX 35K

register————

Underflow

Overflow.

TIMx_REPCNT= 0x0
UDITF

¥

TIMx_REPCNT=0x1
UDITF

) S e S e S e o
g ¥

TIMx_REPCNT=0x2

Rg g,

UDITF
12

934
A CckK_INT L p " CK_I'NT
A N '

A ~

A 0 " ETR
A p 0 "~ I TRXx Wa bs Wa Ne
934.1p (CK_I NT)

TI Mx _SMCTRL . SMBELX L A 22e LB" TI Mx _CTRLI1Aa CNTE
Tl Mx _CTRATL. M4 REVTGEN. UDGMN i~ TI Mx _EVTGEN. UDGN -
“A TlI Mx _CTRL 1B CNJWwE'NL"' Ne b CK_ | NTA
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CEN=CNTEN

Internal clock ﬂ
-

I

UDGN

CNT_INIT

Counter clocke CK_CNT=CK_PSC —L
coumer gt 13 o e3{o (e

NSING TECHNOLOGIES INC .

A

9.34.2 1
9-1 a1 2 o
TI2
Filter
(TIMx_CCMODL.ICF[3:0])
Edge Detector
TIMx_SMCTRL CK_INT rising
- - TSEL2:0]
Polarity Selection Internal clock mode
" TIMx_CCENCC2P~ ITRX

TI1_ED TRGl rising External clock modé

TI1FPL

TI2FP2 CK_PSC

ETRF ETRF rising )
External clock modé

TI2F rising or fallin
or
Encoder mode
TI1F rising or fallin
TIMx_SMCTRLS
MSEL[ 2:0]
TIMX_SMCTRL
EXCEN
Tl Mx _SMCTRL. SMSEL=A11 "~y W ~ A !
A
o 3% Tl 27 RN ; "'
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A TI Mx _CCMOD1. 66D 3@®C?2 W [ T2
A Tl Mx _ CCE N. cCooR P 3
A TI Mx _CCMOD1. 1 C2F[3:0]" G | C2BFu
600006
A Tl Mx _SMCTRL .GSOMSIELLS
A Tl MXx _SMCTRLG OTISIEQSd TI®Ru ©
A TI Mx CTRL1. €NOTLEBN"
‘ Ne b 6 0° Vb
S TI 2=1 W Tl Mx _STISTF A
TI 21 b H O_6 TI 2~ A
9-17 1
CNTEN
TI2
Timerclock=CK_CNT=CK_PSC —‘ —‘
Counter register 64 >< >< 66
TITF
Write TITF =0
93453 2
TI Mx _SMCTRL . EXCHBN Y ETR @:A1 m
A
7 2 o - A
16/534
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918 0o -
TI1F rising or falling
ﬂ2Fﬁ9;gormmng Encode mode
[[}— Polarity Selection - |
ETRpin L_TIMX SMCTRLEXTP
TRGI rising External clock
model
Prescaler ETRP ETRF rising External clock
11,12,/4,/8 mode2 [CK_peC
TIMXx_SMCTRLEXTP$1:0] | fors CK_INT rising Internal clock
mode
Filter Down counter
TIMX_SMCTREXTH 3:0] TIMx_SMCTRLEXCE
%MxﬁMCTRSMSE
L[2:0]
o Y g YW a ETR 21 W A
A G ’ I7Lb N a TIMx_ SMCTRL.EXTF[3:0] 6600006
A a TIMx_SMCTRL.EXTPS[1.0] ¢ 6016 No
A TIMX_SMCTRL.EXTP 6 606 ETR T ETR 3 A
A 2 TIMX_SMCTRL .EXCEN 6 610
A TIMX_CTRLL.CNTEN GcA 10 A
2@ ETR A W A ETR::1 b H ¢ ETRR
P A
919 2 L

ETRP

ETRF

Counter clocke CK_CNT=CK_PSC

|

Counter register 34 >< 35 >< 36
16/5634
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/ ’ / A " Ne a Ne A
F N F LA
“HY T x Y* HY TIAF w H"> TI xF_risin
TI xF_fdl1inBl Mx _CCEMN. CC&XPH™" bt L o ~ A -
H® I Cx Ne ~ AN ey / A
920 / oo i - -
From slave mode controll BhRC
TI2FPL Divider
From channe® TI2F_Rising IC1 11121418 icPse
— TI2F_Falling TIFPL TIMx_CCMODL.
Polarity Selectioh IC1PSG1:0]
TIMx_CCENCC2P TIMx_CCMODL.CCLSEL{1:0] TIMx_CCENCCIEN
Filter Down
counter
TIMx_CCMODLICIF[
30 Edge Detectol
TIF TI1F_Rising
—m TI0F.Falling » TO the slave
—fors Polarity Selectiop mode controller
TIMx_CCENCCIP
L) >
F N WaT OCx Ref “bua A A
16/534
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APB Bus

A

Y

MCU Peripheral interface |-

A

Read CCDATH

- ReadCCDATIL

TIMx_EVTGENCCIGN

CCISEL[0] CC1SEL[1] TIMx_CCMODL.OCLPEN

UEV
From time base unit |

—_——e] s —_— —_— —_— e — i — s W — — e — e — —— s — [ N a4
16/32bit
transfer Capturé Capturé
> compare compare Counter
preload register shadowregister
L
T B |_4_4_4_._.!
i Output Comparator| |
. |
:Write CCDATIHI | write in mode l |
| progress !
o CNT>CCDAT1CNT:CCDAT1!
- Write CCDATLL R !
[
|
|
|
|
|
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To the master mode controller
> Output enablg
circuit
Polarity
Seletion TiM1_cceNcciNen  |OCL
ETRF Ocref clr_int TIML CCENCCINEN T'MéégEN TIM1_CCENCCIEN
, TIM1_CCENCCIEN O [ TIM1_BKDT.MOEN
——CNT=CCDAT1 OCIREFC |Lg§)‘ :Ilr;ull_::pn:gssss;
—JCNT>CCDAT1 [; _BKDT.
Oquutmode [ |OCIERF Deadtime |—11 L
TlMl,Egmcr)?:lI?JrqcsN —]OCXERF 1 generator gzllz:ii[%
T‘Ml-cg?ﬂfognomM Output selector TIML_BKDTDTG[7:0] f—f171 IV CCEN Output enablg
TIM1_CCMODLOCICEN 5 10 OCCINP circuit
TIM1_CGMODL OCIREFC | OL] <| -
OCIMDI20] O)iwu CCENCCINEN TimML_ccencanen | OCIN
T\M;,CCENCCIEN l TIM1_CCENCCIEN —a
TIM1_BKDT.MOEN
TIM1_BKDT.OSSI
TIM1_BKDT.OSSR
/ VI o Y A Hel: Db '
i T voLw o TA
N b i v v L R 8 A
M- TI Mx _CCDATX 6 [ 1 CH™ v A
W@ T TI Mx _STS:T CCxI| TH a Y T YOET DMA A
Tl Mx _STS.BCCx | TFHp ) - ) O TI Mx _CCDATx A
Tl Mx _CCDATXT \ f TI Mx _STS. CC1I TF
TIMx_STS. CCxQO&F | b ~ T1 Mx _.SCTCx OCF i Q~ 0 A
W T 17 =4 v [ TI Mx _CCDATT" 7
A ~ t

Tl Mx _CCMOD1. CGTDAL "4y CCl " 1IC1 [TIAl

A ~ t
TI Mx _CCMODK . | £XTH 1~ A o
TR 5aep o 5@ A
[ 8 @ Y fors Ty TI:1 A
TI Mx _CCMODT 0 01aCl1 F
A Tl Mx _CCEN " . CC1P=dm T 1 i
A ~ Ne A o T~ TI Mx _CCMOD1 4I0@BPS®= =~ w1
@
A TI Mx _CCEN 06Q®1ENA-=
a DMA -~ "y TI Mx DI NTEN.KEC1DEN=1T Y

Tl Mx _DI NTEN.ACC1I1 EN =1
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937PWM ~
PWM ~ ~ WMz
A Hae | CH” [ We TI x~
A Ha | CK” i
A He Tl xAPHWbuY 0 ~
A L L y B
o Ty TI:1 PWMH” \ ~ 6_6 CK_INT
No v~ A
A TI Mx _CCMOD1. @GCA®B¥aA TIlhw Tl Mx_CECDAT -~
A TI Mx _CCEN.cC6DB S 1(TI1FP1) ~ =1
A TI Mx _CCMOD1. @GC@BE& Tl hw Tl Mx _CCDAT2 "
A TI Mx _CCEN.GCIC2 P ~2(TI1FP2) " I
A Tl MXx _SMCTRL. TSERIi=I1tOelr ed ti mebuwinput~ 1 (TI1FP1)
A TI Mx _SMSESWMBEL=100 L oy B
A TI Mx CCEN. CCTEMx1CCEN. QC2EN=1
92 PWM ~
TI1
TIMX_CNT 0004 ) 0000 X 0001 X 0002 Y 0003 X 0004 \ 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
G7 ~ 1 (TI1FP1) =2 (TI2FR2) L -
PWM ~ 7 b TI Mx_CH1/ THM%_ @HA

16/&34
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938 L ¥
¥ " TI Mx _CCMOBELEWMR® » Y ¥ H* Ly A
Y Tl MXx _CCMODX. OCXxtMEF=1 HI w AOCx REF Ly Ny
OCx [b CCxP B T vAs® - Ty TI Mx_CCMODXx. OCxMF=100
H™ 4 OCXREF Luy A
N~ TI Mx _CCDAT X v € A
¥ TI Mx _CCDATxXx TI Mx _G@NT OCx REF A s Ty
A T y0 T DMA A
939 ¥
" va L ¥ v W A
/ v ¥ £ b 0
A TI Mx_CCMODx yO@x MD ~ Tl Mx_CCEN4 CEx PA y v
Tl Mx _CCMODx. OGx MD=0 030 i ’ Tl Mx _CCMODx. OCx MD=(
t ¥ ' Tl MGCMODX. OCxMD=P10 wu W ’
Tl Mx _CCMODx. OCx MD=011 wu A
A TI Mx _STS. CCxI TF
A 2 TI Mx _DINTEN. €Cx| EN
A Tl Mx_DI NTEN. CCxDEMx _CTRL2. CCDMBL ~ 0
DMA
Y Tl Mx _CCMODx. OCx PE&N / v " Tl Mx _CCDATX
/ A
Ne W@ A
v 7 3" ¢ FY A
ywm F ‘
A o
AT - TI Mx ARl Mx _CCDATX
A T TI Mx DI NTEN. CCx 1| EN
A Tl Mx _CCEBMTC®xP CCMODxa DICMMDCCEN. CCx EN
A - TI Mx _CTRL1. CNTEN
Y T1 MxCDGAT x F "7 b ¥ A " TI Mx _CCDATXx

VW o T A
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% EIREA
<)
9-24 % - OCl1
TIM_CNT 0069 X 006A X 006B 8800 X 8801 X
TIM_CCDAT1
- 006A ,/ZX 8801
Write 8801h in CCDATL
register
OCIREF=0C1
Match detected on CCDAIT
Interrupt generated if enabled
93.10 P WM
Ya PWM ¥ WeH™ i\ TI Mx _CCDATx v _ i
TIMx _AR v_ A fd_6 TI Mx _CTRL1. CAMSHLY T
n” PWI H™ A
Y Tl Mx _CCMODx. OCxMDEMEO0CCMODX. OCx MDRWN 1
1 PWM 2A g Y v TI Mx _CCMODx AOCxPEN
Tl Mx _CTRL1.ARPENv A
Y Tl Mx _CCEN. CCOEX AsWw ~ g OCx ¥
Tl Mx _CCEIN Mx_ BEDT CCxBRCx NEMOEAOSSI| OSSRy . A
TI M PWM Tl Mx _CNTI Mx _CCDATXx ¢ A
7 He 0 v w [ A - H|F
TI Mx _EVTGEN. BDGN A
9.3.10.1 P WMT
TI Mx _CTRL1. CARMAGHBED 171PWMT A
O _6 TI Mx _CTRL1. CGAMSEL 3 7 3t T
Y v 3t Y A b pk TI Mx _CTRL1.DIR
) A
/ w' T1 Mx _ ARV 1 !

T P WM o A"
TI Mx _CTRL1. CAMSEL=04
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9-2 5 P WM (AR=8)
Counter register
BOE5HD00HEH0000D0DOE
| oL
OCXREF
CCDATx=0
AMSEL=01
CCXITF AMSEL=10 /4
/:AMSEL:M /4
OCXREF
CCDATx=4 CAMSEL=01 /4
CCxXITF CAMSEL=10
CAMSEL=11 /
OCXREF
CCDATx=7
CCXITF CAMSEL=100r11
ocxrek 1L
CCDATx=8 CAMSEL=01 /4
CCXITF CAMSEL=10
CAMSEL=11 /4
| 1r
OCXREF
CCDATx>8
CAMSEL=01 /4
CCXITF CAMSEL=10 /
CAMSEL=11 /4
a T Ho 7
A ! 0_6 Tl Mx _CTRL ¥.ADI Rb DI R CAMSBL
A T nb Q AR b [ Ao
E Q- vy O TI Mx _ AR W T pby” Hp
E Q- v 6 ° VA bw
A wz v : H | TI Mx _EVTGEN. UD®N YF
b Q-
9.3.10.2 P WMT
"6 PWMT 9.3.2.3.A
9.3.103 P WM
H T n A
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Y TI Mx _CTRL13 DI R£:0
P WM 1 o

TI Mx _CNT < TI1 MX _O3OXCRAEF

vV G ° v' it OCXREB uw 1A
TI Mx _AR=BWM 7

9-2 6
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Wy A Tl Mx _CCDATX

veu 0O ¢t OCXREKB 4 OA

(AR=8)

Counter register XEXEXEXEX 4 aaa EXEXE)C

| 1
CCDATx>8 OCXREF

CCxIF

CCDATx=8 OCXREF

CCxIF

CCDATx=a OCXREF
CCxIF
OCxREH_OL

CCDATx=0
CCxIF

7|
Y TI Mx _CTRL1a DI RaM

P WM 1 ot

TI MXx _CNT > TI MXOCXRBF X

vV G ° v' it OCXREB u 1A
ne PWM CCDATX >=AR"

0A n+a& P WM y 0 L~
60® bw” Hwp A
9.3.1114 ]

1o (ONERM) [ OH™"
¥ u ¥ PWM A

A
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9-24A | o

TI2

TiIMx AR~ A

TIMx_CCDAT1

Counter

toELAY tpuLse

OCXREF —l L
OC1

Y ' D
t TI 2~ |.”1 0~ tbeL Ay OC{]:.?” 4 truLsE A
1. Coos v TI Mx _CNT < TI ®Ixl_MxCDMR 1
2. TI2FP2[ TI'"ZI Mx _CCMOD1 .400CIZ08 B LFP 2u:: 1 “TI Mx _CCEN. CC2P
606
3. TI2FR2¢ L 0 -~ TRGI - Tl Mx _ SMCT RLG ITIOEL =
TI Mx _SMCTRLOSMSBL=""
4 Tl Mx _CCQAT1 V™ tbeLAy’ TI1 Mx -TARMX _CCWDAT uLse V'
5. TIMx_CTRL1. @NEPM=1" TI Mx _CCMOD1. 6C1 M8 WM?2
6. Tl 2 OHP” OC1 ¥ Wad | ’
9.3.11.1 't OCx g
' n TI x~ [be 0 [ v” Fhe I A
b LTy toeL A
Ty Tl Mx _CCMODx. OCx PEX =13 ~ Vi * OCx RHF L
Wb \ 40 b vA OCXxFEN g
W PWM1 PWM2 A
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9.3.12 Hp: OCx RHF
Tl Mx _CCMODx. OEX®REN=1 " 6 ° OCXBERFH™ wy
OCx REHF G v © [h® UEW A~ ¥ PWM " ya w A
L b a A
bt oy L "y ETHRI” [ ¥ ETR 7
A TI Mx _SMCTRL. EXTPS®00k A
A Tl Mx _SMCTRL. EXCEN=0 2A
A Tl Mx _SMCTRLTEKXPSMCTRL. EXTF 0 0 A
D ETRF™ { " OCxRHF 6b OCx CHEN wA "W
PWM A
9-2 8 Tl Mx OCXx REF
ETRF | |
(CCDATX) /I //‘ /“
Counte(CNT) \/ V b
OCXREF
(OCXCENs 0 )
OCXREF
(OCXCENE ~ " ) J
ETRF becomes ETRFstill
high high
93.13¢ ¥ My -
L "y FHee HTC F A W oM A [
¥ [ \ A
Ty TI Mx _CCEN. TCMR_CCEN. CCx NP A f G @
¥ A
Ty s @ LB . Le H® OCx OCXN '"Ne¢g TI Mx_ _CCENaCCxEN
Tl Mx _CCEN.TCXMXE NBKDTa MOMEN_ CTRATI. NN xCTRLAZI.I Mxx BKDT. OSS
TI Mx _BKDHA. @S YR M A
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Tl Mx _CCEN. CCkHBXN_CCEN. CiCx NE NV A { -
Tl Mx _ BKEMM MO 108 M 0 A

a OCx REF 2@ % OCx OCxAN OCx OCXN "1 OCXx
FH ba H” v OCXxNF¥H LG H™ T Ap ~ OCx ¥H” Ga

v OCX NEH" ca W A G OCx OCxNF¥* T
bw” I A

\ 0 FH ba H® OCxREF ~ A
X TIMx_CCENOCAHMPECEN. CCINMx0 BKDT. MDENXx1CCEN. CTCx EN=

TI Mx _CCEN. CCxNEN=1

929 M " ¢ E2
OCXREF
Complementary output oCx
with deadtime insertion <> Delay
OCxN
<> Delay
Deadtime waveform
with delay greater ~ OCxREF
than the negative
pulse OCx
< > Delay
OCxN
Deadtime waveform
: OCXREF
with delay larger
than the positive
pulse ocx
OCxN
Delay
Y TI Mx _BKDT. DTGNea v A
9.3.13.1 OCx RHFOCx OCx N
¥ N Ty Tl Mx _CCEN. CTkHEN_CCEN. GCxDENREF |
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OCx ¥ OCxNZFA

H a Q@w A ¢ G i v Y a w0
P WM A " va w He ¥ W - He ¥ W

H € f MA
Tl Mx _CCEN. CCXEMxOCCEN. C@Gx MEN=1 OCxREF

OCx NT As W v Tl Mx _CCEN. CCXTENx1CCEN. CCxNEN=1
OCx REF “OCx {wu A 1~ OCXx REF " OCxXxNT w A
93.144 w
a 41 w L wk Fa H” Ap ~ v ~ 0OCx OCxN
F b G Y " CCxP ™"~ @Cx NPAOI xA 0
ed H ° e{ H e OR A WOHTT 9 A
A A -
A Hup RCQ n ~Ccss A
A PVIDHe A
A p HardHadhl t
A FH " T v { " A
A ) TI Mx _EVTGHAN. BGN
B4 A MOEMN wyv A Ty TI Mx _BKDT. BKENw A
TI Mx _BKDT.YBKH ~ H” A Y k TI1 Mx _BKDT. BKEN
TI Mx _BKDA. BKPTI Mx _BKDT. BIKEMk _BKDT: BKH 1 APB
A - le APB Q"8 VvA
MOENW "y Y H~ L K vWa P A
H™ H A TI Mx _BKDTu4MOEN" 0 vHI ~
W e A vwQ™ = H™ ~ p 0 = H A
1 0 u o
A TI Mx _BKDT. MOEN ~ ¥ ~ a B A
TI Mx _BKDT. OS¥SI A4g MCU T 3w A
A W TIMx_BKRBOEN=0® * F a TIMx_CTRO2.0Ix *A
Tl Mx BKDT. OSSI =04 ¥ GPI OL 1 G A
A a ¢ FTIM w I
A 0_oc v F &) w B A Ve - 4 a W L -
"y bA
A . L MO * " CCxP ™" QCxNPAOI xNO
4 OCx OCxN b o v \ Tl Mx _CTRL2. Ol x
TI Mx _CTRL2v Ol x RA 6 MOEN: - 2@ ck _tim
~TM A
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A Tl Mx _BKDT: OSSI =0 ¥ LA - a Fu v G

A wy "t TI Mx _CCEN. CCKk®EBN_CCEN. @CxNERNuw
A

A TI Mx DI NTEN. BIIIBW=1STS. BIW'F=T1 A

A 2Tl MXx BKDT.TAOMKN BKDT. MOIEN UEW - A 7
Y a A TI Mx _BKDT.tADEMx _BKDT. OEN ~ |
P W 1A Y " Y a G nA Ty A ~ [ D a

- it n oA
A A - “TI Mx _BKDT.bMOEN B ) B TI1 Mx _STS3.bBI TFA
W - 6 A

w G n- i QG w -~ q ¥ A "H W a oo

V a0Cx/ OCx N a0Cx MD 2 A Ty

Tl Mx _BKDT. LCKCF3G G ZHWAP ~ TlI Mx _BKDT. L CKCMGU B

(o) A

W
q F ou o WY

930 E"

Break in

OCXREF

OCx =Olx

“«—> ) — ] D
Delay Delay Delay,

:

OCxN =OIxN

(CCXENN=1,CCxXNEN=1,CCxP=0,CCxNP=0,0Ix= ~OIxN)

OCx =0OlIx

Delay
OCxN =0OIxN

(CCXEN=1,CCxNEN=0,CCxP=0,CCxNP=0,01x=~OIxN)

OCx

OCxN
(CCXENF1,CCxXNEN=0,CCxP=0,CCxNP=0,01x=0IxN)

9.3.14.1
Tl M1 _BKFRI'
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931°
The Clock of TIMERX from RCC
CLKPRESCALE
v Digital Filter | Fiter Oueed
Mtb Data Latch > 64-bit FIFO --p[Data Discaril
012345678B | 60616263
-
SAMPWIN =9
RCC TI M1 {4 H™ " 648 FI FD A
TI M1_BKFR. WS[I ZJE [05: O] v W 6 A
o P v v TIM1_BKFR. THRESHK [45: 0]vu 64
v G G o WA o P 1 0 b 6 v 1t
G ol Fv A
TI M1 _BKFR. PSC A FI FO @ c ~ 7T
W @ v A
T ~EW FA
9.3.15
L G ~CorMepg A ~ ~ DBG_CTRL. TI Mx~ $TGOIR
Ty b A A 3.A.9
93.16 T1 Mx 0
TI Mx "y C ~ Ba 0 T 0 A
93.16.1¢ ' B
B N~ OHe~ y B Ne A ¥ TI Mx aAR Mx _CCDATXx
* Hb UEVTI Mx _CTRL1-AJIPRS=0
yn e o
1. 1 w - Tl £:4 -~ Tl Mx _CCMOD1. COUSVL =C0CIEN"CC1P=0
2.« Y B " TI Mx _SMCTRL. SMSEL®100 w TI11
" Tl Mx _SMCTRLOTSEL-=
3. “TI Mx _CTRL1.TNTEN = 1
- T [ Ny B l 0 ~ TIMx_STST”TITF=.
TI :1 b B H ¢ Tl 1° A
17/& 34
M EY NSING TECHNOLOGIES INC .
M M oM 109 A
' +86-755-86309900 D ' +86-75586169100
‘' https//www.nsingtectcom * 518057



Ay,
!5"[]EH§1< www.s i ngt¢ @mh

932 B Y L

o | HOBEHEHEREHERNEE

TI1
UDGN ’7
TITF
93.162( 0
0 N " o OHB Y M ~"y 0O A
Y 0o o
1. 2 w7 T12:1 Tl Mx _CCMOD1. C23SVKL =C0CIEN"CC2P=0
2 C w 0 Tl Mx _SMCTRL. SMSEL=11T01 2|1 Mx _SMCTRL."TSEL =
T2 [:5:1 N N 0 B TI Mx _STSTTITF=1
TI 2:1 b " H G Tl 27 A
933 0 7l L
Counter clockCN_CNT=CK_PSC Hﬂ—H—H—H
Counter register 64 @@@@
CNTEN
TI2
TITF
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9.3.16.3C )
A Ty L A
Y i o
1. 1 w T - v (TI Mx _CCMOD1. CC1SEL=01," TI Mx_
2. ¥ W " Tl Mx _SMCTRL. SMSEL=1011 1 w TRGI
" TI MXx _SMCTRL."TSEL=101
3. “TIMx _CTRL1.TNTEN = 1
TI1 | v i v A Tl [ v -
A 0 B~ TI Mx _STS ATITF=1)
TI2:1 b A H 6 TI 1~ A
934 7l L
Counter clockCK_CNT=CK_PSC
comerimser AR oo
CNTEN
TI1
TITF
Clear TITF
93.16.4 ¢ D + 2
B a o n” ) W 2 ETRI™ bu
~ A R © ETRFTI Mx _SMCTRLLITASE L
Waevr
1 1 w o TI :1 ~ Tl Mx_CCMOD1. COUSKL=0CIEN"CC1P=0
2. a 2° TI Mx _SMCTRL. EXCEN=10 SR

“ Tl Mx _SMCTRL""E X0T P =b0u €
~ TI Mx_SMCTRL.TSEL=101)

TI1 [:5:1 - ETR:: A
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ETR
Counter clockCK_CNT=CK_PSC —‘ —‘
Counter register 64 X 65 X 66
CNTEN
TI1
TITF
9.3.17
TI M o Y6 A 10. 3. A4

9318 E PWM ¥

wa ok Ty o oRw " v Bu OCx M Cx ENCCx NEAN
O COM Hp ~ OCxMDCCXENCCxNEwv B D | B A
COM HBb '

1. 1) TI MXx _EVTGEN CCUDGN

ap

2. TRGE: A ) '
COM HwmD “TI Mx _STS. COMI TF~ T (Tl Mx_DINTEN."COMI EN
T ° DMA (TI Mx _DI NTEN. COMDEA) A

7! w: b M6 COM H® OCx OCxN ¥ '

18/534

M E° NSING TECHNOLOGIES INC .

V' v 109 A
' +86-755-86309900 D ' +86-75586169100
‘' https//www.nsingtectcom * 518057



Ay,
W EIREAR

www.si ngt @mh

938 E PWMag COM?D® "~ OSSR=1

(CCRY
Counter(CNT)
OCxREF
write COM=1
COM event |H
CCxEN=1 i
CCT(NEN:O . . write O(Q/ID:lOO ggiE‘Eth:o
ocx OCxMD=100(forced inactivg OCxMD=100
OCxN I | I
write CCXNEN=0
CCxEN=1 and OCxMD=100
CCxNEN=0 CCxEN=1
OCxMD=100(forced inactivg CCXNEN=0
OCx | I OCxMD=100
OCxN | | | |
write CCXNEN=1
CCXEN=1 and OCxMDB=101 CCXEN=0
CCxNEN=0 ) I \ CCxNEN=1
Ocx OCxMD=100(forced inactivg OCxMD=101
OCxN
9.3.19 0
a He ~ TI11TlBuY o TI1FPTI 2FP2 a i A
p TI Mx _CTRLZI. DHAR RS
1. 7 TI 1 Tl Mx _SMCTRL .69NM9BL =
2. 7 TI1 2 Tl Mx _SMCTRL .69M9BL =
3. TI1TI1 2 Tl Mx _SMCTRL .69MIBL =
0 G g N 7 0 B v(TlI Mx _AR. AR [ 15:
A - | § TI Mx AAR
‘ 2671 T b A
b HY 7 /N
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91 b HY 7
H” TILFP1H™ TI2FP2H~
~ TIIFP1  TI2,
21 / v
TI2FP2  TI1™ v v
TI1 " b b
v " b b
TI2 b b v
v b b i
TIL TIZ: 7 7
v 7 7
Y 1N ol oy L - = I
1. IClFPl[TFIFIMX_CCMODELL@)&Z]l(BClFT:P?l”TIMX_CCEN()OGlP =
2. IClFPZ[TFZTIMX_CCMODZ.(C(IIZIZ(’SIEIZF'EPTZATIMX_CCENéOBZP =
3. 7 A n Tl Mx _SMCTRL .69MIBL =
4. Tl Mx CTRL1.6CINSTEN =
937 v b o
Forward Jitter Backward Jitter
e e A B B N
Bl pniEgie B
Counter

L

_HT;_J_

Epr
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W w | CLFPI1i w °° CClP 371" 1"'::7
938 C1RP1 0 D
forward jitter backward jitter
TI1 ien —
TI2 -1
Counter _|_ _|_
down' — — — up
9320b D 0
D [ rae " ccaccz2 ccw w TI Mx _XH1
Tl Mx _CH2 Mx _CH?3 bu TI1 F| 1 H™ A
W C ! B “ TI Mx _SMCTRIL® BB & 0 Tl 1 0
TI1TF_ED (TI Mx _ SGMICOTORAL).3T SE k= T, w 0 } b
a / 1 W 1 TRMH " TI Mx _CCMOD1 .6QATBSE L =H @
~ A A
2 F I- 0 COMULD” FPWM LA
0 o OH"" TI Mx __SMCTRL. XSEL=/1TR L
B " v -~ TIMx_CTRL2.CCPCTdL:=1 TRGI 0
(TI Mx _CTRL2.ACUSEL=1)
D |7l A
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939 D 0 D

Interfacing timer

TI1

TI2

TI3

XOR

Counte(CNT)

(CCDAT2)

CCDAT1

TRGO=OC2REF

Advanced-control

timer (TIM 1)

w 0NN
= (A i

OCIN

—

[UTUUUULTTT

o2

OC2N

OC3N

Write
CCxENa CCxNEN and
OCxMD for next step
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G [ Q 1. 1A
B N\ 16" S 33" b A
9-2T1 M1
orse| regster | [2[R]a[x[o]e|x[o]s| 7 | & [a]z]s]ef o | 2 [2]s] 2] [ els] o [~ [~ ]"
@) z
T w &l z | =
L3 gl | |Ble|e|2|E|E S e | B
TIMx_CTRL1 = | 2femopE[1:0] ol @ |3l S| S| e |2 fekomo|E|ajcamsELinol 5 | £
000h Reserved 2l e Reserved| O | = 2 |o z D13l < |5 =l 3]
2| o | & =
Reset Value 0 0 0 0 0 ojoj| o 0 0 0 0 0 |0]O 0 0 0 0
ol ~ < |=]|F o|m
olo] o | o |Hlo|lala . Bloe | 3lwl[Z2]=|Zlel 2] a]2Z2] <
TIMx_CTRL2 zlz| z | = [2|5[3]3 MMSEL[3:0] slc|s|[s(Z[5|8lc| S| |25
004h Reserved FIFl R | F |IF|lolo]o 7 7
QD et jo}
x x
Reset Value oo 0 0 ojojojo 0 | 0 | 0 | 0 0 0 0 0 |O]O 0 0 0 0
m T T T T
wla|E e s1g1s]s E[E| E[E|E|E
TIMX_STS (= =y B < @ I3 — ool < « N =
a|lF|o ololo ] o QIel 9 Q Q19
008h Reserved ol- Reserved oO|lo| O] O |ReservedO|O| © s} o| o
Reset Vale ojojojo 0 0 0 0 0|0 0 0 0 0
z
z z z | z
z|z|813 oG |lo|0o
TIMx_EVTGEN ola]l51]8 I |lels]=
= ) Q ol o
00Ch Reserved S1- Reserved o o|lo|o
Reset Value 0 0 0 0 0 0 0 0
% & E o °
TIMX_SMCTRL Z EXTF[3:0] 5| Q [extpsiuo]| £ [smsELizof 2 TSEL[2:0]
010h Reserved = = N 2 2
i [0}
Resetvalue of o | 0 |0|0 olofo]o]|" ololo Clolofo
> 3 zlzl=z1]=
oz | 8 |zlzlz]z AR il I R
TIMx_DINTEN S| 8] s |8lo|le|yw 218181898 slaels]|z
014h Reserved 8| F 81° o R Reserved 8181818 Reserved o o|lo|o
Reset Value ol O 0O |0oJOJO|O 0 0 0 0 0 0 0 0
- - A Z =z =
sl Bl & | &
TIMx_CCMOD1| ocovpio] R & | & eceseirolocimopo |2 & | & fcisELLo
ol oo o] o 18)
Reserved ol o le) ol © le)
o18n| Reset value 0 | 0 |0 olo]o]o | oo | 0 |o ol o|o|o | 0
IriMx_ccmobi IC2F[3:0] |C2PSCl1:0[cC2SEL[1:0]  ICIF[3:0] |IC1PSC[1:0]|CC1SEL[1:0
Reserved
Reset Value 0 | 0 |0 0] O 0 0 | 0 0 | 0 |0 0 0 0 0 | 0
Zl Z 1 2 Z =2 =
3lE|¢ 3l 2|k
[TIMx_CCMOD2 ocampzo] 9| & | & lecaseLirolocampizol |8 &% | & fcssELLo
ol o | o ol © O
Reserved ol © le) ol © le)
o1ch| Reset Value 0 | 0 |0 0] O 0 0 | 0 0 | 0 |0 0 0 0 0 | 0
IriMx_ccmoDb2 IC4F[3:0] |C4PSC[1:0[CC4SEL[1:0]  IC3F[3:0]  |IC3PSC[1:0]|cC3SEL[1:0
Reserved
Reset Value 0 | 0 |0 0] O 0 0 | 0 0 | 0 |0 0 0 0 0 | 0
= = = Zl Z 1 2 Z[ = =
a o d o I of | &
[TIMx_CCMOD3 8 8 B OC6MD[2:0] | © 8 8 OC5MD[2:0] | 8 8
020h Reserved le) Reserved le) Reserved| © 8 le) le) Reserved 8 le) le) Reserved
Reset Value 0 0 0 0 0 ojoj| o 0 0 0 |0]O 0 0
alZg o z alz a z
5|& &|& S I A 1 I - B I I 1 R I e
TIMx_CCEN 018 ol8 [} SISl Q|38 a9]dIT8] @ olol =
o 3] ) ol © o |o ol © Q
024h Reserved O| Reserved O |Reserve]| O |O|o o o O O |00 o o O
Reset Value ojlo 00 0 0 010 0 0 0 0 0 0 |O]O 0 0 0 0
TIMx_CCDAT1 CCDDAT1[15:0] CCDAT1[15:0]
028h
Reset Value O|O|O|O|O|O|O|0|O|0|O |0|0|O|O|0 0 |O |O|0|O|O|O|O|O|O|O|O|O |O |0|0
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TIMx_CCDAT2 CCDDAT2[15:0] CCDAT2[15:0]
02Ch|
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|O|O|0 O|0|0|0|0|0|0|0|0|0|0|0|0 |O |0|0
TIMx_CCDAT3 CCDDAT3[15:0] CCDAT3[15:0]
030h
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0 0|O|O|O|O|O|O|O|O|O|O|O|O |0 |O|O
TIMx_CCDAT4 CCDDAT4[15:0] CCDATA4[15:0]
034h
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0 0 |O |O|O|O|O|O|O|O|O|O|O|O |0 |O|O
TIMx_CCDAT5 CCDAT5[15:0]
038h Reserved
Reset Value 0|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O
TIMx_CCDAT6 CCDAT6[15:0]
03Ch| Reserved
Reset Value 0|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O
TIMx_PSC PSC[15:0]
040h Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
TIMX_AR AR[15:0]
044h Reserved
Reset Value 1|l|l|l|l|l|l|l|l|l|l|l|l|l|l|l
TIMX_CNT CNT[15:0]
048h Reserved
Reset Value 0 |O |O|0|O|O|0|0 0|O|O|O|O |O |0|0
TIMx_REPCNT] REPCNT[7:0]
04Ch Reserved
Reset Value 0|O|O|O| 0 | 0 | 0 | 0
sl =z z z
7] o
TIMX_BKDT | cKCFG[L:0]| a gl x 218 DTGN[7:0]
050h Reserved o o | =
Reset \alue 0 | 0 01]0 0 0 0 0 0|O|O|O| 0 | 0 |0 |0
TIMx_CCDAT7 CCDAT7[15:0]
054h Reserved
Reset Value O|0|0|0|0|0|0|0|0|O|0|0|0|O|O|O
TIMx_CCDAT8 CCDAT8[15:0]
058h Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
TIMx_CCDAT9 CCDAT9[15:0]
05Ch| Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
z
= w
TIMx_BKFR THRESHI5:0] g WSIZE[5:0] 5 PSC[15:0]
060h Reserve| o [
[0
Reset Value 0|0|0|0|0|0'x0|0|0|0|0|0 0 0 |0 |0 O|0|0|0|0 0|O|O O|O |O |O|O
TIMx_DCTRL DBADDR([4:0] DBLEN[4:0]
094h Reserved Reserved
Resetvalue 0 | 0 | 0 | 0 | 0 0 | 0 | 0 | 0 | 0
TIMx_DADDR BURST[15:0]
098Cl Reserved
Reset Value O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
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942 L T TI Mx _CTRL1
Z "0x00
Pv' ' 0x0000 0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved AS T MY Rese{ CMODE[1: Reserved | ClSE
rw w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SopElResefcLrs| )\ QM|PBKPILBKP| ARPE/ONEP| CLKD[1:|UPDI| UPRY CAMSEL[1 DIR|CNTE
rw rw rw rw rw rw rw rw rw rw rw rw rw
B
31:24 Reserved G -~ G By
23 ASYMMETRIC T a
0]
1 a ~ TIMx_CTRL1.CAMSEL[1:0] @ 3 b CCDATX
| L CCDDATx ~
' w G TIM1
22 Reserved G ° G By
21:20 CMODE T 7/ 4/7/18/9 © Y7 CTRL2 MMSEL4 6 1 X X X
R w trgoH™ %
00 3 [ CCDAT4/7/8/9 v~ §
or w© - 4 [ CCDDAT4 7/8/9 [ CCDAT7/8/9 v~ 0
1X: 4 [ CCDAT4 1 [ CCDDAT4 71819 't Y
[ CCDAT7/8/9 v~ 0 A
T 7N 4/7/8/9 © 7 CTRL2 MMSEL4Y 6 1 x x&X 6
W trgoH”™ ¥
00 it [ CCDAT4/7/18/9 v~ ©
or n [ CCDAT4/7/18/9 v~ ©
x ¢ 7l [ CCDAT4/78/9 v~ §
19:17 Reserved G -~ G B v
16 C1SEL 1 Channel 1 selection
0] CHT IOM™ H”
1 p CHT COMP H~
15 COMPBKPEN COMPH w BRKg, ~ COMP as brk Enable
0 a
I
14 Reserved G ° G By
13 CLRSEL OCxRef ~ OCxRef selection
0] Ocxclr™ ETRT H~
1 p OCxclf COMP H~
18/&634
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12 IOMBKPEN IOMb w BRKg, ~ IOM as brk Enable
0 a A {4 H* [e] Y
1 A p 4 H COMP
11 PBKPEN PVDb w BRK  ° PVD as brk Enable
o]
I a
10 LBKPEN b w BRKa ~ LockUp as brk Enable” Core Hardfault
o]
I a
9 ARPEN N "H B~ Auto-reload preload enable
0 TIMX_AR
1 TIMX_AR a
8 ONEPM ¥l ~ One pulse mode
0 o © 0 Hp b A
1 a 1 | .l Hpe 0 A
7:6 CLKDI[1:0] Ne "~ Clock divisiort
CLKD[1:0] CK_INT ~ DTS & M 0
~ ETRA TIX” " H Ne A
00 tprs= tck InT.
01 tors=2 X kNt
10 tprs=4 X kNt
11 G “ b 4 @
5 UPDIS " Update disable
B 6 / ) Hip (UEV) Hp A
0 A YV pH®” UEV
i m
T TIMx_EVTGEN.UDGN #
it L
a VERY A
I UEV A b Hp ~ " ARa PSC CCDATX G '
v A TIMx_EVTGEN.UDGN B B L 0% » B~ 3 A
Ne A
4 UPRS Update request soufte
B ¢ ) UEV Hp A
0 T DMA a " YWky HB @7 T DMA
i m
T TIMx_EVTGEN.UDGN #
it L
1 T DMA a "7 I |7 B T DMA
A
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3:2 CAMSEL[1:0] T " Centeraligned mode selection
00 A TIMx_CTRL1.DIR ! A
or T 1A T o n Ed T
B u 1A
10 T 2A T 7 ¥ T B
w 1A
11 T 3A T 7/ ! ¥
T w 1A
‘ , * TIMX_CTRL1.CNTEN=1" b "H ¢ ®
/T A
1 DIR Direction”
0] 3t '
1 7l A
! " T Byr A
0 CNTEN a Counter enable
0 ,
1 a A
‘ D LCNTENS a bA O
Ty ) CNTEN? A
943 L Z TMx CTRL?2
Z "0x04
Pv:  0x0000 O0O0O0CO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved TRI G TRI G TRI G TRI G Tl 1S|CCPC|JCCDSiCCUS
rw rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MMSEL[ 3: 0] Rese| Ol 6|Rese Ol 5 Ol 4N OI 4 OI' 3N Ol 3 Ol 2N OI 2 ol 1 ol1
rw rw rw rw rw rw rw rw rw rw rw
B
31:24 Reserved G ° G By
23 TRIGY OC9REF 0§ ADC g
g 0
1 0a
22 TRIGS OC8REF 0 ADC a
g O
1 04
21 TRIG7 OC7REF 0 ADC a
g O
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1 b4
20 TRIG4 OC4REF 1 ADC g
0o &
1 b4
19 TIISEL Tl " TI1 selectiofi
0 TIMx_CH1 [TIL =
1 TIMx_CH1a TIMx_CH2 TIMx_CH3 [TIL ~ A
18 CCPCTL / Le " Capture/compare preloaded coritrol
0 CCxXEN CCxNEN OCxMDP b ’
1 CCxEN CCxNEN OCxMD? ' BT g 2, CCUDGN
B A
B F e F b A
17 CCDSEL / DMA " Capture/compare DMA selection
0 U CCxlp - F CCx DMA '
) Hbe ~ ¥CCx DMA A
16 CCUSEL / L Capture/compare control update selection
0 / L " CCPCTL=I" ~ CCUDGNs
||‘
1 / Lp "~ CCPCTL=I " " Y CCUDGN:  TRGI
We's nA
‘ L F b A
15:12 MMSEL[3:0] h
48 ¢ h no [t H ~ TRGO A~ .
000 B -  TIMx EVTGEN.UDGN B L ® B ¥
TRGO I A W "I} TRGO': H™ b B A
0001 a -TIMx CTRLILCNTENE B 0 ¥ (TRGOA @
W p C A
TIMx_CTRL1.CNTENB B v 0 " - a H”
B A
a H” 0 ~ L " TRGO: Ve - v hit
&  TIMX_SMCTRL.MSMD B ~ A
0010 - Hebuw O ¥ (TRGOA® ~ h R
Ne A
0011 I - TIMx_STS.CCI1ITF " da T
w - 0 FO Ve I (TRGOR
0100 -OCIREFH” b 0 ¥ (TRGOA
0101 -OC2REFH” b 0 ¥° TRGO A
0110 -OC3REFH” b 0 ¥ (TRGOA
0111 -OC4REFH” b 0 ¥ (TRGOA
AxxX - wT " OC4REF/OC7REF/OCSREF/OC9REF
H bw 0 ¥ TRGO ~ ::/ ¥ ~ “ i a TIMx_CTRLL.
CMODE T A
W " OC4REFH” b 0 ¥ (TRGORA
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11 Reserved G ° G By
10 016 P3 6 OC6 ¥~ Ad Ol A
9 Reserved G -~ G By
8 oI5 P3 5 OC5 ¥~ Ad Ol A
7 Ol4N ¥ £ OC4N ¥~ Ad OIINe A
6 Ol4 ¥ 4 OC4 ¥~ Aa OlI1B A
5 OI3N ¥ 3 OC3N ¥~ Ada OIINB A
4 ol3 ¥ 3 OoCc3 ¥~ Aa Ol A
3 OI2N ¥ Z OC2N ¥~ Aa OIIN8 A
2 ol2 ¥ Z OC2 ¥~ Aa oI A
1 OI1N ¥ I OCIN %~ ~ Output ldle state ™
0 MOEN=0 ~ M OCIN=0
1 MOEN=0 ~ VM OCI1IN=1A
‘ v LCKCFG TIMx_BKR ~ #1342 3 B b k A
0 oIl ¥ I OC1 ¥~ ~ Outputldle statd™
0 MOEN=0 ~ xOCIN t M 0OC1=0
*  MOEN=0 ~ 0OCIN ¢t M OC1=1A
' Y LCKCFG TIMx_BKR Y #1382 3 ° Bb kK A
9.4.4 Tl Mx _"STS
Z '0x08
By 0x0000 00O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved BI' TH TI TRCOMI UbDI T
rc_w rc_w( rc_w rc_w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved cc40(Ccc30¢cc2o0(cc1o Reserveg CC6I | CC51|CC41|CC3I|CC2l|CC1I
rc_w rec W rc W rc_w rc_w rec W r c W I c W r c W rc_w
B
31:20 Reserved G -~ G By
19 BITF {1 7 " Break interrupt flag
w4 - - ) B odho T 1 BT p 0 ®o
o 4 He¥
T 4 o [ A
18 TITF o0 T " Trigger interrupt flag
0 OHB"~ L G i *  TRGI ~
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[ v W kw - ) B oAb p 0 ®o
0 0 He¥
1 07 A
17 COMITF COMT " COM interrupt flag
W ¥ COMHp" / LB * CCxENa CCxNENa OCxMD B
p 0Ab p 0®od
0 COMH®™
1 COMT A
16 UDITF T " Update interrupt flag
YN anbd He ~ B ) ‘
i TIMX_CTRLLUPDIS=0 ~ ¥ Vi 7 G
0 Hip UEV™ A
T TIMXx_CTRL1.UPRS =0 ~ TIMx_CTRL1.UPDIS =0 12}
TIMx_EVTGEN.UDGN B y A CNTA
T TIMXx_CTRL1.UPRS =0 ~ TIMx CTRL1.UPDIS=0 ¥ CNT i}
Hp A . A" & TIMx_SMCTRL ~
B ) A
(0] 0 HB
1 0 T
15:12 Reserved G - G Bv
11 CC40CF / 4 Capture/Compare 4 overcapture flag
G CClOCF A
10 CC30CF / 3 Capture/Compare 3 overcapture flag
G CClOCF A
9 CC20CF / 2 Capture/Compare 2 overcapture flag
G CClOCF A
8 CC10CF / 1 Capture/Compare 1 overcapgutad’
, w - - p 1A Q0 B A
g -
I v [ TIMx_CCDAT1 © CClITF w6 Rod
7:6 Reserved G -~ G B v
5 CC6ITF / 6T " Capture/Compare 6 interrupt flag
a CCUTF A
4 CCS5ITF / 5T " Capture/Compare 5 interrupt flag
a CCUTF A
3 CC4ITF / 4T " Capture/Compare 4 interrupt flag
a CCUTF A
2 CC3ITF / 3T " Capture/Compare 3 interrupt flag
a CCUTF A
1 CC2ITF / 2T " Capture/Compare 2 interrupt flag
G CcutF A
0 CC1ITF / 1T " Capture/Compare 1 interruflag”
CCl w # '
19/%5314
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T N vb v - B 5} Ta
TIMx_CTRL1.CAMSEL B ~A B ) A
o o6 Y A
1 TIMXx_CNT v b TIMx CCDAT1 v A
TIMX CCDAT1 v & TIMX AR v ~ F° 3 se
! n- v M ~ t TIMx_STS.CCLITFE { A
ccLT v -~ '
He 0 B ) A B ) O TIMx_CCDAT1 A
0o & ~ A
1 0 - A v TIMX_CCDATL T A IC1:: [b
A
9.4.5 He"™ Tl Mx _EVTGEN
Z 0x0C
BPv: 0x0000 0O0O0O
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 BGN TGN |[CCUDQ UDGN Reserved cc4G|CC3G|CC2G[CcC1G
w w w w w w w w
B
31:12 Reserved G - G B vy
11 BGN “ 4 Hp "~ Break generatidn
) BT YT Wed HeA TIMX_BKDT.MOEN = 0
TIMX_STS.BITF=1 T DMA a ~ w” T DMAA
B p A
g °b
" 4 He
10 TGN * 0 Hip " Trigger generatich
p B BT YY We OHPA TIMX_STS.TITF=1
T DMA a ~ v~ T DMAA B p " A
g °b
1" 0 Hp
9 CCUDGN I He~ " L " Capture/Compare control update generétion
B ) A TIMx_CTRL2.CCFCTL=1 ¢ "H CCxENa
CCxNEN OCxMD B A B p " A
g °b
1% W a COMH®
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- A 7 A
8 UDGN * He "~ Updategeneratiof p 616 b ~ 0Q
) BTy Ho A w A 7 Ne
v o T Ae oW i
TIMX_AR vA B ) A
0] b
I Hp
7:4 Reserved G ~ G By
3 CC4GN * |  4H " Capture/Compare 4 generafion
a CCIGN A
2 CC3GN * /  3H " Capture/Compare 3 generafion
a CCIGN A
1 CC2GN " | 2Hue " Capture/Compare 2 generafion
@ CCIGN A
0 CC1GN * /  1Hwm " Capture/Compare 1 geratiory
) BT YT e /' HpA B p - A
CC1 vy ¥ '
TIMx_STS.CC1ITF - T DMA a ~ ¢¥
T DMAA
CC1 vy '
TIMX_CCDAT1 3 TIMX_STS.CC1ITF
T DMA a =~ t ¢” T DMAA TIMx_STS.CC1ITF
T TIMx_STS.CC10CR
0 b
) CC1 / HD
9.4.6 L “ Tl Mx _SMCTRL
Z "0x10
Pv'" 0x0000 O0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved MS MD
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EXTF[3:0] EXTHEXCE EXTPS |Rese SMSEL[2: 0]|Rese TSEL[0Z
rw rw rw rw rw rw
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31:17 | Reserved G T G B v
16 MSMD h/t " Master/slave mode
b
r 0 " TRGr:: Hw SR E - TRGO b C
A 3 @ [WaeY W HuB A
15:12 | EXTF[3:0] i} " External trigger filtet
B 6 y ETRPH” ETRP A il W @
Hup - N @ Hp FA
0000 © y DTS 1000 fSAMPLING=fDTS/8 N=6
0001 fSAMPLING=fCK_INT" N=2 1001 fSAMPLING=fDTS/8 N=8
0010 fSAMPLING=fCK_INT" N=4 1010 fSAMPLING=fDTS/16 N=5
0011 fSAMPLING=fCK_INT" N=8 1011 fSAMPLING=fDTS/16 N=6
0100 fSAMPLING=fDTS/Z N=6 1100 fSAMPLING=fDTS/16 N=8
0101 fSAMPLING=fDTS/Z N=8 1101 fSAMPLING=fDTS/32 N=5
0110 fSAMPLING=fDTS/4 N=6 1110 fSAMPLING=fDTS/32 N=6
0111 fSAMPLING=fDTS/4 N=8 1111 fSAMPLING=fDTS/32 N=8
11 EXTP 0 "~ External trigger polarity
B ETR ETR | bu O b
0 ETR 221 ’
1 ETRY ! A
10 EXCEN a B " External clock enable B 2 A - ETRFH
- K A
0] 2
1 a 2A
1 a 1 2 - ~y ETRFA
2" Yy Yr “yh 2 g " B a ] -
TRGI [ ETRF (TIMx_SMCTRL.TSEL | '111"')
3 TIMx_SMCTRL.EXCENS 5 1 TRGI / ETRF
~ TIMx_SMCTRL.SMSEL =111 TIMx_SMCTRL.TSEL = 1T1
9:8 EXTPY1:0] 0 Ne External trigger prescaler
0 H" ETRP 4 TIMXCLK 1/4A ~ v
Y a Ne v ETRP A
00 ~ Ne ’
01 ETRP Yy 2
10 ETRP Y 4
11 ETRP Y 8A
7 Reserved G ~ G By
6:4 SMSEL[2:0] | € " Slave mode selectidon
x  HY 0HT" TRGr L T - T - L
L .
000 " ¢ i CNTEN=I : Ne p T A
001 1i TI2FP2 - TILFP1 = A
010 2i TILFP1 - TI2FP2 = Aolt 3
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[ s Wa H” - TILIFP1 TI2FP2 St A
100 B i 0 ~ (TRGI) =1 ~ A A
101 i 0 " TRGI u - Aw 0 " Tuvy g
A ~rb B~A © A i A
110 O i 0 ~ TRGI :: 1 Tt epb BT o
A
111 17 T 0 ~° TRGI ::A 3 A
‘ TIFED w & ~" TSEL=1000 ~ b g A v~ TIIF_ED
TILF7, Fwa I~ o - A
3 Reserved G ° G B v
2:0 | TSEL[2:0] i} " Trigger selectioh
3p G 0 " A
000 p 00 ITROC 100 TI1 ~ TIIF_ED
001 p 0T ITRI” 101 ~ I TIIFPT
010 p 02 ITRZ 110 ~ 2 TI2FPZ
011 p 03 ITR3 111 0 ~" ETRF
" ITRx TG 9-3A
© B, /[~ SMSEL=000 i~y o P A
93Tl Mp 0
Slave timer ITRO (TSEL = 000)| ITR1 (TSEL = 001)|ITR2 (TSEL = 010)| ITR3 (TSEL = 011)
TIM1 TIM5 TIM2 TIM3 TIM4
TIM2 TIM1 NA TIM3 TIM4
TIM3 TIM1 TIM2 TIM5 TIM4
TIM4 TIM1 TIM2 TIM3 NA
TIM5 TIM2 TIM3 TIM4 NA
9.47DMAT a “T1 Mx _DI"NTEN
z "0x14
Pv® " 0x0000 0O0O0OO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved COMI § TDENCOMDH UDEN| BI E TIE Ul E
rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved CC4DiCC3DHCC2DfCC1D Reserved cc41 |CcC3lI |CC21(|(CC1I
rw rw rw rw rw rw rw rw
B
31:23 Reserved G ~ G By
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22 COMIEN "H COMT ~ COM interrupt enable
0 COMT '
1 "H COMT A
21 TDEN "H 0 DMA ~ Trigger DMA request enabile
0 0 DMA
' "H ODMA A
20 COMDEN "H COM DMA " COM DMA request enable
0] COM DMA ’
1 "H COM DMA A
19 UDEN "H DMA ~ Update DMA request enable
0] DMA '
1 "H DMA A
18 BIEN H 4 T Break interrupt enable
o 4 T
W4 T A
17 TIEN 0T @& ~ Triggerinterrupt enable
0 oT
1 g 0T A
16 UIEN "H T ~ Update interrupt enabile
0] T
1 "H T A
15:12 Reserved G ~ G By
11 CC4DEN "H / 4 DMA " Capture/Compare 4 DMA request endble
0] / 4 DMA ’
1 "H / 4 DMA A
10 CC3DEN "H / 3 DMA " Capture/Compare 3 DMA request endble
0] / 3 DMA ’
1 "H / 3 DMA A
9 CC2DEN "H / 2 DMA Capture/Compare 2 DMA request endble
0] / 2 DMA ’
1 "H / 2 DMA A
8 CC1DEN "H / 1 DMA Capture/Compare 1 DMA request endble
0] / 1 DMA ’
1 "H / 1 DMA A
7:4 Reserved G - G By
3 CC4IEN "H / 4T ~ Capture/Compare 4 interrupt dahed
0] /4T
1 "H /4T A
2 CC3IEN "H / 3T = Capture/Compare 3 interrupt enable
0 /3T
©"H /3T A
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1 CC2IEN "H / 2T =~ Capture/Compare 2 interrupt enable
0 / 21
1 "H /2T A
0 CC1IEN "H / 1T Capture/Compare 1 interruptablé
0 / (N
1 "H /1T A
9438 / T TI Mx _CCMOD1
Z "0x18
BPyv' 0Ox0000 O0O0O0O
Y . ~ ¥ v CCxSELYA i
B b ~ ¥ b AOCx = ¥ M w “ 1 Cx = ~ !
w A © WaebB ¥ ~ 1 w b A
¥ ‘
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
OC2MD[ 2: 0]|0C2CJOC2F|0OC2Pf CC2SEL] 1 OC1MD[2: 0]|OC1CEOC1F|OC1P| CC1SELJ 1
rw rw rw rw rw rw rw rw rw rw
B
31:16 Reserved G ° G By
15:13 OC2MD[2:0] ¥ 2 " QOutput Compare 2 mode
12 OC2CEN ¥ 2 0a "~ Output Compare 2 clear enable
11 OC2FEN ¥ 2 a " Output Compare 2 fast enable
10 OC2PEN ¥ 2 a = Output Compare 2 preload endble
9:8 CC2SEL[1:0] / 2 A" Capture/Compare 2 selection
By A A B '
00 Cc2 W F’
01 Cc2 U (0} TI2: '
10 Ccc2 U (0} TIL: '
11 CccC2 w "7 IC2 TRE: A b P o - T
* TIMx_SMCTRL TSELS ~ A
" CC2SEL " TIMx_CCEN CC2EN=0" "0 A
75 OC1MDI[2:0] ¥ 1 " Output Compare 1 mode
"B 6 F& H” OCIREF _ = 0C1 OCIN v~
- OCl  OCIN b _ 6 TIMx_CCEN.CC1P
TIMx_CCEN.CCINPB A
000 = A TIMx_CCDAT1 TIMX_CNT H OC1REF
19/%314
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B
H” A
001 1 Wy A TIMx_CCDAT1=TIMx_CNT -~
OC1REFH~ Ly A
010 1 Wy A TIMx_CCDAT1=TIMx_CNT -~
OC1REFH~ Luv A
011 A TIMX_CCDAT1=TIMx CNT ~ OCI1REFH~” A
100 L A OCIREFH~ Lyv A
101 L A OCIREFH~ Ly A
110 PWM 1- 3k 7 TIMx_CNT < TIMx_CCDATT
1  OCIREFH~™ w Tty A v 7
TIMX_CNT >TIMx_CCDATT 3 1  OCIREFH” wv t
A
111 PWM 2- 7 TIMX_CNT < TIMx_CCDATT
1 OCIREFH" wv ° 1y A0 N
TIMX_CNT > TIMx_CCDATZT 1 1  OCIREFH" wu tuy
A
1 PWM 1 PWM 2 T~ OCIREF 7
7 " @ [ PWM w T A
4 OC1CEN ¥ 1 6 @6 ~ Output Compare 1 clear endble
0 OCIREFbi ETRF ~ '
1w [ ETRF ~ - OC1REF=@\
3 OC1FEN ¥ 1 a Output Compare 1 fast enable
B ev CC ¥ 0 ~ He A
0 L CCDAT1 v~ CC1 b 4a 0 A i}
T W - CCl # W 5@ A
N b EO W iy A ~ oci Y
b A 0 CCl % u 3a
A
OCXFEN PWM1 PWM2 b A
2 OC1PEN ¥ 1 % a ~ Output Compare 1 preload endble
0 TIMx_CCDAT1 v w A TIMx_CCDAT1
Q - Q" v A A
1 a  TIMx_CCDAT1 v w A ] Q bA
Hp 0 * TIMX_CCDATL v v | TA
1 - TIMx_CTRL1.ONEPM=1 v / g~ a PwWM
b % g it wA
1:0 CC1SEL[1:0] / 1 A~ Capture/Compare 1 selection
2y SR B e B '
00 ccC1 w oF’
01 ccC1 W "7 IC1 TIL:
10 ccC1 w "~ IC1 TIZ:
11 cc1 w " IC1 TREG: A b op o - T
~ TIMx_SMCTRL TSELB ~ A
20/G 34
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* CC1SEL v * TIMx_CCEN CC1EN=0" "0 A
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
I C2F[3: 0] I c2pPsC] CC2SELJ 1 I C1F[3:0] I C1PSC] CC1SELI 1
rw rw rw rw rw rw
B
31:16 Reserved G ° G By
15:12 IC2F[3:0] ~ 2 "~ Input capture 2 filtér
11:10 IC2PSC[1:0] ~ 2 Ne " Input capture 2 prescaler
9:8 CC2SEL[1:0] / 2 " Capture/Compare 2 selection
By SR '
00 CC2 u F’
01 CC2 b "7 IC2 TIZ:
10 CC2 4 "7 IC2 TIL:
11 CC2 "R (071 TREG: A . b P o - T
TIMx_SMCTRL TSELP ~ A
" CC2SEL 4 * TIMx_CCEN CC2EN=0" 0 A
7:4 IC1F[3:0] ~ 1 " Input capture 1 filtér
3 B ygTIL 7 i A Wae Ho -
[Ne B % Wae F T
0000 “ Y fors 1000 fsampLing=foT/8 N=6
0001 fsampung=fck_INT  N=2 1001 fsampLing=fDTs/8 N=8
0010 fsampung=fck_INT N=4 1010 fsampLing=foTs/16 N=5
0011 fsampung=fck_INT  N=8 1011 fsampLing=fDTs/16 N=6
0100 fsampLing=fpTs/2 N=6 1100 fsampLing=foTs/16 N=8
0101 fsampLing=fpTs/2 N=8 1101 fsampLing=foTs/32 N=5
0110 fsampLing=foTs/4 N=6 1110 fsampLing=foTs/32 N=6
0111 fsampLing=foTs/4 N=8 1111 fsampLing=foTs/32 N=8
3:2 IC1PSC[1:0] ) 1 Ne " Input capture 1 prescaler
2 y=uCCl "~ ICI” Ne A
W TIMx_CCEN.CC1EN=D : Ne B A
00 Ne ~ Yo't [ W@ 0w '
01 20 Hl®B LW '
10 doaHBO OW '
11 8 Hm 0OW A
20/534
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1.0 CC1SELJ[1:0] / 1 " Capture/Compare 1 Selection
2y R A 2 B '
00 CC1 u F’
01 CC1 by 7 IC1 TIL:
10 CC1 by T IC1 TIZ:’
11 CC1 yw "~ ICc1 TRCG: A b P o - T
TIMX_SMCTRL TSELB ~ A
" CC1SEL * TIMx_CCEN CC1EN=0" 0 A
9.4.9 / Z T1 Mx _CCMOD?2
Z "0x1cC
Pv' ' 0x0000 0O0O0O
a y::r CCMOD1
¥ .
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
OC4MD[ 2: 0]|OC4CHOC4F|OC4P CC4SELT[ 1 OC3MD[ 2: 0] |OC3CEOC3F|OC3P CC3SEL[ 1
rw rw rw rw rw rw rw rw rw rw
B
31:16 Reserved G ° G By
15:13 OC4MDJ2:0] ¥ 4 " Output compare 4 mode
12 OC4CEN ¥ 4 0a "~ Output compare 4 clear enable
11 OC4FEN ¥ 4 a = Output compare 4 & enable
10 OC4PEN ¥ 4 a = Output compare 4 preload endble
9:8 CC4SEL[1:0] / 4 ~ Capture/Compare 4 selection
2y S At '
00 cc4 o F’
01 cCcC4 w " IC4 Ti4:
10 CcC4 "I (07) TIg: "’
11 CC4 w " IC4 TRE: A b P b - T
~ TIMx_SMCTRL TSELB ~ A
" CC4SEL ~ TIMx_CCEN CC4EN=0" 0 A
75 OC3MDJ2:0] ¥ 3 " Output compare 3 mode
4 OC3CEN ¥ 3 0a ~ Output compare 3 clear engble
OC3FEN ¥ 3 a = Output compare 3 fast enable
2 OC3PEN ¥ 3 a = Outpu compare 3 preload enable
1:0 CC3SEL[1:0] / 3 " Capture/Compare 3 selection
>y R A '
20/534
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31:16 Reserved G -~ G By
00 CcC3 u F’
01 CcC3 ¥y T IC3 TI3: '
10 CC3 ¥y 77 IC3 T4’
11 CC3 w "~ IC3 TRE: A b op o - T
® TIMX_SMCTRL TSELB A
* CC3SEL * TIMx_CCEN CC3EN=0" 0 A
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
| C4F[3:0] | C4PSC] CC4SELJ 1 I C3F[3:0] | C3PSC] CC3SELJ 1
rw rw rw rw rw rw
B
31:16 Reserved G ~ G B v
15:12 IC4F[3:0] - 4 (Input capture 4 filter)
11:10 IC4PSC[1:0] ) 4 Ne (Input capture 4 prescaler)
9:8 CCA4SEL[1:0] / 4 (Capture/Compare 4 selection)
2 y ("7 FYy 1 -~ '
00 CcC4 y F’
01 CcC4 w "7 IC4 TI4:”
10 CC4 w 77 IC4 TIg:’
11 Cc4 W " IC4 TRCG: A () o - T (
TIMx_SMCTRL TSELB A
" CC4SEL (TIMx_CCEN CC4EN=0) "0 A
7:4 IC3F[3:0] - 3 (Input capture 3 filter)
3:2 IC3PSC[1:0] 1 3 Ne (Input capture 3 presca)er
1:0 CC3SEL[1:0] / 3 (Capture/compare 3 selection)
2 g ( "/ FYy 1 -~ ‘
00 CC3 u F’
01 CC3 4 T 7 IC3 TIS:
10 CC3 4 T 7 IC3 TI4:"’
11 CC3 W 7 IC3 TREG: A b P o - T (
TIMx_SMCTRL TSELP )A
" CC3SEL (TIMx_CCEN CC3EN=0) "0 A
9.4.10 / I TI Mx _CCMODS3
VA "0x20
20/3 34
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Pv'  O0x0000O0
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved OC9PI Reserved OC8P Reserved OC7P
rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OC6 MD[ 2: 0]|OC6CHOC6F|OC6P Reesr ved OC5MD[ 2: 0]|OC5CfOC5FJOC5P Reser ve
rw rw rw rw rw rw rw rw
B
31:25 Reserved G -~ G By
24 OC9PEN ¥ 9 a = Output compare 9 preload endble
23:21 Reserved G -~ G By
20 OC8PEN ¥ 8 a = Output compare 8 preload endble
19:17 Reserved G ° G By
16 OC7PEN ¥ 7 a = Output compare 7 preload endble
15:13 OC6MDJ[2:0] ¥ 6 " Output compare 6 mode
12 OC6CEN ¥ 6 0a ~ Output compare 6 clear endble
11 OC6FEN ¥ 6 a Output compare 6 fast enable
10 OC6PEN ¥ 6 a = Output compare 6 preload endble
9:8 Reserved G - G B v
75 OC5MD[2:0] ¥ 5 " QOutput compare 5 mode
4 OC5CEN ¥ 5 0a = Output compare 5 clear enable
3 OC5FEN ¥ 5 a Output compare 5 fast enable
2 OC5PEN ¥ 5 a = Output compare 5 preloaghablé
1:0 Reserved G -~ G By
9.4.11 / a “ Tl Mx _CCEN
Z "'0x24
BPv'  0x0000 O0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved CC6H CCG6E Reserve CC5HCCS5E Reser ve
rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CC4HCCA4E| CC4N|CC4A4NE CC3HCC3E|[ CC3N|CC3N CC2H CC2E|[CC2N|CC2N CC1H CCL1E|CC1IN|CC1N
20/6 34
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rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B
31:24 Reserved G - G By
23 CC6P / 6 ¥ " Capture/Compare 6 output polafity

& TIMx_CCEN.CC1P A
22 CC6EN / 6 ¥a ~ Capture/Compare 6 output enable
& TIMx_CCEN.CC1EN

21:20 Reserved G ° G B v

19 CC5P / 5 % " Capture/Compare 5 output polafity
& TIMx_CCEN.CC1P A

18 CC5EN / 5 ¥a ~ Capture/Compare 5 output endble
a TIMx_CCEN.CC1EN

17 16 Reserved G ~ G By

15 CC4P / 4 % ~ Capture/Compare 4 output polafity
a TIMx_CCEN.CC1P A
14 CC4EN / 4 ¥a = Capture/Compare 4 output endble
& TIMx_CCEN.CC1EN A
13 CC4NP / 4e ¥ ~ Capture/Compare 4 complementary output polarity
a TIMx_CCEN.CCINP A
12 CC4NEN / 4e ¥ a ~ Capture/Compare 4 complementary output efiable
& TIMx_CCEN.CCINEN A
11 CC3P / 3 ¥ " Capture/Compare 3 output polafity
d TIMx_CCEN.CC1P A
10 CC3EN / 3 ¥a "~ Capture/Compare 3 output endble
d TIMx_CCENCCIE A
9 CC3NP / 3e ¥ " Capture/Compare 3 complementary output polarity
& TIMx_CCEN.CCINP A
8 CC3NEN / 3e ¥a ~ Capture/Compare 3 complementary output efiable
ad TIMx_CCEN.CCINEN A
7 CC2P / 2 ¥ " Capture/Compare 2 output polafity
a TIMx_CCEN.CC1P A
6 CC2EN / 2 ¥a ~ Capture/Compare 2 output endble
a TIMx_CCEN.CC1EN A
5 CC2NP / 2¢ ¥ " Capture/Compare 2 complementary output polarity
& TIMx_CCEN.CCINP A
4 CC2NEN / 2¢ Fa ~ Capture/Compare 2 complementary output egiabl
& TIMx_CCEN.CCINEN A
3 CC1P / 1 7 " Capture/Compare 1 output polafity
CC1 ¥ '
0 ocC1
1 OC1lv
Ccc1 U )
B 6 a Ict 1Ic1§f H" buw OH" H* A
20/%5 34
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g i IC1¥ :: 0 " b A b 0 " Ic1 i A
17 Ic1” il “pA b o “I1Ic1 T A
2 CC1EN / 1 ¥a ~ Capture/Compare 1 output endble
cc1 W ¥
0o " ° oc1 ¥ oc1 # ¢ MOENa OSSh OSSR Ol1a
OIIN CCINEN v A
1 " OCH™ ¥ | F 0¥ W 6 MOENa OSSh OSSR
Ol1a OIIN CCINEN v A
CC1 y ©
B_ 3 v ~ TIMx_CCDAT1 A
9 :
: a A
1 CCI1NP / le ¥ Capture/Compare 1 complementary output polarity
0 OCIN :
1 OCIN A
0 CCINEN / le ¥ a Capture/Compare 1 complementary output enablé
0 - F OCINH® A OCIN 0 _ 6 TIMx_BKDT.MOEN&
TIMx_BKDT.OSSA TIMx_BKDT.OSSRa TIMx_CTRL2.011a TIMx_CTRL2.0I1N
TIMXx_CCEN.CC1EN v A
1 a -a F OCINH" A OCIN 0 _ 6 TIMx_BKDT.MOENa
TIMx_BKDT.OSSA TIMx_BKDT.OSSRa TIMx_CTRL2.011a TIMx_CTRL2.0I1N
TIMX_CCEN.CC1EN v A
94 { w ¥ OCx OCx N Le
Lp ¥F (6]
MOEN |0SSI |OSSR [CCXEN |CCXxNEN|OCx ¥ OCxN ¥
F b ~ F b -
0 0
OCx=0 OCx_EN=0 OCxN=0 OCxN_EN=0
F b ~  |OCXREF+ ~
0 1 OCxN= OCXREF xor CCxNP
OCx=0 OCx_EN=0
OCxN_EN=1
OCXREF +  ~ F b -
1lx 1 0|OCx= OCXREF xor CCxXP OCXN=0 OCXN_EN=0
OCx_EN=1
OCXREF + + M OCXREFI + + M
! 1ocx_EN:l OCxN_EN=1
F b ~ F b ~
0 0
OCx=CCxP OCx_EN=0 OCxN=CCxNP OCxN_EN=0

20/6 3 4
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i © Fa fou
; OCXREF +  ~
1 0 1
OCxN= OCXREF xor CCxNP
OCx=CC»¥ OCx_EN=1
OCxN_EN=1
OCXREF + - i " Fa Fou -
1 1 0
OCx= OCXREF xor CCXP
OCXN=CCxNP OCxN_EN=1
OCx_EN=1
L L 1ocXREF + + M OCXREFI + + M
OCx_EN=1 OCxN_EN=1
0 0 o0 % " b -
0 0 1 ' OCx=C&xP OCx_EN=0 OCxN=CCxNP OCxN_EN=0
0 1 0 " X (CCxP " Olx) » (CCXNP~OIxN)! =0
0 1 1 Wae M OCx=0IX OCxN=O0IxN
1< 0 of " Fa fou ~
1 0 1 ' OCx=CCxP OCx_EN=1 OCxN=CCxNP OCxN_EN=1
1 1 0 " X (CCxP ~Olx) » (CCxNPAOIXN)! =0
1 1 1 Wae M OCx=0IXx OCxN=OIxN
1. e 2a ¥ a "~ CCxEN = CCXNEHOExD Ol x NCCXICK P A
‘ /€ OCx OCx N I/ 0O “J_6 OCx OCxN GPI )OI
AFI O A
9412 / I Tl Mx CCDAT1
Z "0x28
Pv" " 0x0000 00O00O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CCDDAT1[ 15: 0]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CCDAT1[15: 0]

rw

20/534
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31:16 CCDDAT1[15:0] / 11 v (Capture/Compare 1 doweounting value),F 6 T
A
A cc1  « W F
CCDDATL ’ b TIMX_CNT v© o, TIMX_CTRL1DIR=1f @
- OCl1 E:0FH" A
TIMx_CCMOD1.0C1PENP T v w Tt Q" vy 4D
A 17 Hp 0 - v v wbD . A
15:0 CCDAT1[15:0] / 1 v~ Capture/Compare 1 value
A cc1 W F
CCDAT1 ’ L TIMX_CNT v oc1 E: 0 ~ A
TIMx_CCMOD1.0C1PENP T v w T~ Q" 40
A Hp 0 - v v wbD . A
A cc1 w oo
CCDAT1 ’ Wae - 1Hp (ICLPD v A
w o v CCDAT1  CCDDAT1~ 0 A
w F ) CCDAT1 CCDDAT1 Q A
9.4.13 / 2 Tl Mx CCDAT?2
Z "0x2CcC
Pv' 0x0000 O0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CCDDAT2[15: 0]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCDAT2[ 15: 0]
rw
B
31:16 CCDDATZ2[15:0] / 2 0 v (Capture/Compare 2 doweounting value),F 6 T
A
A cc2 =« W F
CCDDAT2 ’ b TIMX_CNT v© o TIMX_CTRL1.DIR=1f @
ol oC2 E:0FH" A
TIMx_CCMOD1.0C2PENP T v w T tQ" vw 40
A 17 Hpe 0 - vy v wbD . A
15:0 CCDAT2[15:0] / 2 v~ Capture/Compare 2 value
A cc2 W F
CCDAT2 b TIMX_CNT v’ oc2 E:0FH” A
TIMx_CCMOD1.0C2PENP T v w 7 1 Q" 40
20/ 34
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31:16 CCDDATZ2[15:0] / 2 " v (Capture/Compare 2 doweounting value),F 6 T
A
A cc2 7 y o F
CCDDAT2 * b TIMX_CNT v© o, TIMX_CTRL1.DIR=1f @
- oCc2 E:0FH" A
TIMx_CCMOD1.0C2PENP T v w Tt Q" vy 4D
A 17 Hp 0 - v v wb [~ A
A - He b v v wD [~ A
A cc2 w oo
CCDAT2 ’ Wae - 2 Hle (IC2) D v A
w o v CCDAT2  CCDDAT2- 0 A
w F ) CCDAT2 CCDDAT2 Q A
9.4.14 / 3 TI Mx CCDATS3
z " 0x30
BPyv' 0Ox0000 O0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CCDDAT3[15: 0]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCDAT3[15: 0]
rw
B
31:16 CCDDAT3[15:0] / 3 0 v (Capture/Compare 3 doweounting value),F 6 T
A
A cc3 o W F
CCDDAT3 ’ b TIMX_CNT v© o TIMx_CTRL1.DIR=1f @
ol OC3 E:0FH" A
TIMx_CCMOD2.0C3PENP T v w T tQ" vw 40
A 17 Hp 0 - v v wb [~ A
15:0 CCDAT3[15:0] / 3 v~ Capture/Compare 3 value
A cc3 W F
CCDAT3 b TIMX_CNT v’ oc3 E:0FH” A
TIMx_CCMOD2.0C3PENB T v w T tQ" vw 40
A 17 Hpe 0 - v v wb [~ A
A cc3 w oo
CCDAT3 ’ Wa - 3 Hm (IC3)D v A
w7 ) CCDAT3 CCDDAT3~ o A
w F v CCDAT3 CCDDAT3 =~ Q A
20/% 34
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9.4.15 / 4 TlI Mx CCDAT4
VA "0x34
Pv' ' 0x0000 O00O0OO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CCDDAT4[15: 0]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCDAT4[15:0]
rw
B
31:16 CCDDATA4[15:0] / 4 N v (Capture/Compare 4 doweounting value),F 6 T
A
A cc4 7 v EF
CCDDAT4 b TIMx_CNT v© TIMx_CTRL1.DIR=1f @
- oc4 E:0FH A
TIMx_CCMOD2.0C4PENB T ¢ W tQ7 vw 4D
A - Hp O v v wD [ -~ A
15:0 CCDAT4[15:0] / 4 vy~ Capture/Compare 4 value
A cc4 u
CCDAT4 * b TIMx_CNT v oc4 E:O0FH" A
TIMx_CCMOD2.0C4PENB T v ow T o1 Q" 40
A - He b v v wD [ -~ A
A cc4 v o
CCDAT4 ’ Wa - 4 Hip (IC4) D v A
w - - CCDAT4  CCDDAT4+ oA
w F N CCDAT4 CCDDAT4 0 A
9.4.16 / 5 TI Mx CCDATS
Z ‘"0x38
Pv® " 0x0000 O0O0O0OO
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
CCDAT5[ 15: 0]
rw
21/6 34
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31:16 Reserved G -~ G By
15:0 CCDAT5[15:0] / 5 v~ Capture/Compare 5 value
A ccs 7 v F
CCDAT5 * b TIMXx_CNT v OC5 E:0FH" A
TIMXx_CCMOD3.0OC5PEN? T v w "1 Q" 40
A 17 Hp 0 - v v wbd [ ° A
CC5 ¢ A
9.4.17 / 6 TI Mx CCDATG®6
z "0x3C
Pv'" 0x0000 O0O0O0O
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
CCDAT6[ 15: 0]
rw
B
31:16 Reserved G ° G By
15:0 CCDAT6[15:0] / 6 v~ Capture/Compare 6 value
A cce 7 v F
CCDAT6 * b TIMx_CNT v” 0oc6 E:0DFH" A
TIMx_CCMOD3.0OC6PENP T v w T 1 Q" 4D [
A 1 Hp 0 - v v wbd [ ° A
9418 N ~ TI Mx _"PSC
Z "'0x40
Pv " 0x0000 00O00O
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]
rw
21/5634
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31:16 Reserved G -~ G By
15:0 PSC[15:0] Ne v " Prescaler value
fek_ont = fek_psd (PSC [15:0] +1A
0 He ~ PSCv w¢ [ Ne TA
9419 -~ Tl Mx AR
A :0x44
B v : 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
ARI5: 0]
rw
B
31:16 Reserved G - G B v
15:0 AR[15:0] N v " Auto-reload valué
AR % - 3 v A a 931°' AR
“bA
. Vo - b bA
9.4.20 Tl Mx _TNT
Z "'0x48
Pv" " 0Ox0000 00O0O
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]
rw
B
31:16 Reserved G - G By
15:0 CNT[15:0] v = Counter valué
21/534
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9421 Tl Mx _REPCNT
VA "0x4C
Pv' ' 0x0000 O00O0OO
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 REPCNT[ 7: 0]
rw
B
31:8 Reserved G ~ G By
7:0 REPCNT[7:0] v " Repetition counter valle
, (N+1) @ HB
1 T N  TIMX REPCNT.REPCNT v A " -
7 M T 7 F W
v A TIMx_EVTGEN.UDGN B ¥
TIMXx_REPCNT.REPCNT p Ho A
9.4.22 v " Tl Mx _BKDT
Z "0x50
Pv:  0x0000 O0O0O0CO
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] OSSH OSSIf| BKEN BKP| AOEN MOEN DTGN[ 7: 0]
rw rw rw rw rw rw rw rw
‘ “"AOENBKPBKENOSEODSSRDTGN[A: D] G - 72N e)
Tl Mx _BKDT I A
B
31:16 Resered G ~ G By
15:14 LCKCFGJ[1:0] Lock configuratiofi By ) LG A
TR ) G A
00:
[ G A
01
21/1%34
M 'EY NSING TECHNOLOGIES INC .
Mo 109 A
* +86-75586309900 D ' +86-75586169100
‘' https//www.nsingtectcom * 518057



g

"P} EIRIﬁ?K www.si ngt¢ @mh
i £ 1
TIMx_BKDT.DTGNa TIMx_BKDT.BKENA TIMx_BKDT.BKPa TIMx_BKDT.AOEN2a
TIMx_CTRL2.0x& TIMx_CTRL2.OIxN 8 oG A
10
T 2
2 LOCK Level 1 " QG  TIMx_CCEN.CCxP
TIMx_CCEN.CCxNP W F ~~ TIMx_BKDT.OSSR
TIMXx_BKDT.OSSI® 33 QG A
11:
T 3
2 LOCK Level 2T 06 * TIMx_CCMODx.OCxMD
TIMXx_CCMODx.OCXPENSB * W ¥ ~ 3 oG A
' B “ LCKCFGPE- QW A @ 1Q° TIMx BKDT -
LCCKCFG T [G ~ [WAWw B A
13 OSSR TIMx_BKDT.MOEN=1 ¢ we F a BA
€ ¥ Tb OSSRB A
0 b b OC/OCN %~ OC/OCNy FH" =0
1 b B ~ ® CCxEN=1 CCxNEN=I & OC/OCN %
- OC/OCNy FH" =1A
" H ~ & 9.4.11 ~ I a (TIMXx_CCEN)A
12 0osslI i ) "~ Off-state selectiofor Idle modé
TIMx_BKDT.MOEN=0 + u ¥ a BA
0 b b OC/OCN %~ OC/OCNy FH" =0
1 b B ~ W CCxEN=1 CCxNEN=1 OC/OCN & ¥1i iy
OC/OCNy FH” =1A
" H ~ & 9.4.11 ~ / (TIMx_CCEN)4
11 BKEN { w a ~ Breakenable
0 4 ~ " BRKi CCS Hp ™
1 4 ~ " BRKi CCS Ho ~ A
Ky B 02 b W@ APB Y b A
10 BKP 9 ~ " Break polarity
o 4 ~y '
1 4 - A
Ky B 0 b W @ APB y b A
9 AOQEN B Fa " Automatic output enable
0~ p~ Y TIMx_BKDT.MOEN'
r » TIMx_BKDT.MOEN 9 - T W He 0
v p TIMx_BKDT.MOENA
8 MOEN h #%a ~ Main output enable
B~ > D TIMx_BKDT.AOEN B w4 - B )
A w ¥ A
0 OC OCN * L~ A
1 % TIMx_CCEN.CCXEN  TIMx_CCEN.CCxNENB~ 1 a OC OCN
FA 7 H ~ & 9.4.11 /I a (TIMx_CCEN)A
21/634
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7:0 DTGNJ7:0] ) Deadtime generator set(ip
"By " e FH v A DTGNvb M " 7
DTGNJ7:5]=0xx => DT=DTGN[7:0] XTatgn Tdtgn= ToTs
DTGN[7:5=10x => DT=(64+DTGN[5:0]) xTatgn Tatgn= 2 X Tprs
DTGNJ[7:5]=110 => DT=(32+DTGNJ[4:0]) xTtgn Tatgn= 8 XTpTs
DTGNJ[7:5]=111 => DT=(32+DTGN[4:0])xTitgn Tatgn= 16 xTpts
9423 / 7 Tl Mx CCDAT7
VA "0x54
Pv'  0x0000 O00O0CO
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]
rw
B
31:16 Reserved G ° G By
15:0 CCDAT7[15:0] / 7 v~ Capture/Compare 7 value
A cc7 7 w
CCDAT7 ~ b TIMX_CNT v oc7 E: 0 ~ A
TIMx_CCMOD3.0C7PENB T v ow T o1 Q" 40
A t- He 0  ~ v v wD [ - A
9424 / 8 TI Mx CCDATS
Z "' 0x58
Pv:  0x0000 O0O0O0CO
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
CCDATLS[ 0]
rw
21/%534
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B
31:16 Reserved G -~ G By
15:0 CCDAT8[15:0] / 8 v~ Capture/Compare 8 value
A ccs 7 w ¥
CCDATS8 * b TIMX_CNT v ocs E:0FH" A
TIMx_CCMOD3.0C8PENB T v w "1 Q" 40
At He 0  ~ Y wd [ - A
9.4.25 / 9 TI Mx CCDAT?9
VA "0x5C
Pv:  0x0000 O00O0CO
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
CCDAT9[ 15: 0]
rw
B
31:16 Reserved G - G B vy
15:0 CCDAT9[15:0] / 9 v~ Capture/Compare Galue
A cco 7 yw ¥
CCDAT9 ~ b TIMX_CNT v 0oCcCY E:0FH" A
TIMx_CCMOD3.0C9PENB T v ow T o1 Q" 40
A 1 He 0  ~ Y wd [ A
9.4.26 ~ TI Mx _BKFR
Z "0x60
Pv'" 0x0000 O0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reser ve THRESH Rese WSI ZE FILT
rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC
rw
D
21/6 34
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31:30 Reserved G -~ G By
29:24 THRESH][5:0] v (Threshold) 63
v A o p- G 6 v 1 Nhe
Y A t G v A op 1 0 G
vl ¥G bi A v 4 G ¢ Windowv WA A
v Y '
v’ T " Ne - laea Ne I
G o WA
o~ T v 32* Ne Tt v 4y 03.2C= 4 + 1
A H” v© Ne p~ - G o A
b H~ 4 3.2%  Ne T v owl B2=&A
23 Reserved G ° G By
22:17 WSIZE[5:0] 0 v "™ Window sizé ~ 63
0 _x noe # VA p FIFOu 648~
¥ 63 7 0 W 63A
16 FILTEN a Filter enablé *
0:
a
15:0 PSC[15:0] G Ne v~ Prescalér
G " 65535Ne ~ 168 ~ A
Ne [ A _ Ha H A -
v w A
9427DMA L "~ T1 Mx _DCTRL
z "0x94
Py' 0Ox0000 O0O0O0O
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[ 4: 0] Reserved DBLEN[ 4:0]
rw rw
B
31:13 Reserved G -~ G B v
12:8 DBADDR[4:0] DMA " DMA base addreSs
B y DMA TIMx_DADDR W @ A
W TIMx_DADDR B tt A H
TIMx_DADDR™ w [iDMA Base Address + 40
00000 TIMx_CTRLT
00001 TIMx_CTRLZ
21/534
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B
00010 TIMx_SMCTRL
10001 TIMx_BKDT
10010 TIMx_DCTRL
7:5 Reserved G -~ G By
4:0 DBLEN[4:0] DMA D " DMA burst length
B y DMA "~ Q~/ 0~ TIMx_DADDR A
00000
00001 2 D
00010 D
é
10001 18 b
9.4.28 DMA ~ TI1 Mx DADDR
z " 0x98
B v "' 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
BURST[15: 0]
rw
B
31:16 Reserved G - G B vy
15:0 BURST[15:0] DMA IhvA
No Q b - B 6 " DMA base address + DMA burs
length x4~ A

DMA base address = The address of TIM_CTRL1 + TIMx_DCTRL. DBADDR * 4

DMA burst len = TIMx_DCTRL.DBLEN + 1.

D t

TIMx_DCTRL.DBLEN=0x3 4 D

7 TIMx_DCTRL.DBADDR = 0xD

(TIMx_CCDAT1) DMA =4 * DMA ([ =SRAM T [
* DMA = TIMx_DADDR A
Hp 0 “ TIMx DMA 0 D 4 A
W TIMx_DADDR DMA [ TIMx_CCDAT1
TP TIMx_DADDR DMA [ TIMx_CCDAT2
21/% 34
M E° NSING TECHNOLOGIES INC .
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31:16 Reserved G G By
éé
N TIMx_DADDR DMA [ TIMx_CCDAT4

21/% 34
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10 " TIM2/TIM3/TIM4/TIM5  ~

101T1I M2/ T1 M3/ TI M4/ TI M5

ST MZ AT MATI M&: ey i " H” a “H”
I ” ¥ A

102T1 M2/ T1 M3/ ThM4/ Tl M5

~

A 16 - A” 2t a u a =M "~ A
A 16" Ne A~ Ne " wl[ 65586 Kk Vv~
A TI1 NMZTI M3TI M4TI M5 4q
A b "PWM ¥a % ay | Fa -~
A MHe O “ T [/ DMA
E Hp
E 0 Hp
e -
E ¥
A~ H* L
A @ o WUy
A - T 0l G B
A D o' G? L
A o FH™ A

22/® 34
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TIMx_ETR pin
XETR PN =g
—

COMP_TIM_
OCREFCLR

TIMXCLK from RCC

Polarity selection
Edge detector

Internal clockCK_INT)

ETRF

Prescaler

Input filter

| ITRx(x=0, 1, 2, 3) >

——TIIF_ ED—p

L

TIxFPx (x=1,2)

[FRH
—

Trigger controller

TIT

TRGI

Slave mode
controller

[

TIxFPx (x=1,2)

—

Encoder mode

To another timerADC

Resetenable
up/down, count

TRGO—p

CK_PS(

A
Psc Prescaler|

I ¥ date CK_CNT
event
T /I CCxIT
XOR} JUFRL A Input coxiT octy
i “ — TIMx_CH1
TiMx_CHL T Tp D__Tll_’ Ierszguetgt?eriow :}lc» Prescale] Ny A2 Output X
J —TRC-: Fclﬁplflj‘/fe”t i:;jt;é(izom;a;e)x Output Control —OC2» TIMx_CH2
Input filter & | TTI2FPL i register F
edge detecto| T|2FP2_. c>} [ ICxPS> —oc  Tivk_cH
] TI3EP3 N
TIMx_CH3 = TI——, L’Lpglgg';zio TI3FP4 ;]ch; WE _ocas  TiMx_cHa
FTROM w
TI4F] »
TIMx_CH4 TI4—— | Input filter & | T14FP4
rputters —»_TRC,}'%
The event Interrupt and DMA outoput
1. Forl Mkx = 27,,3,hde, ETR input is from | OM or COMP output, for TI M5, ¢tt
2. For TxMx 27,3, The5 capture channel 1/2/3/4 input can come from | OM c
3. For TI M2, capture channel lucemebafmeim 3 OMH OOMPf pomHSOM/ €Q@WMP or L
| OM/ COMP or HSE/ 128.
4. For each GPTI M, there is a sliding filter in front ofOMIIiMpuGHI1, noT
for HSE/ 128ut .LSI, HS I inp
i1 "Hh ~ ' Ne A& g A Ii"H b~ 9 Y
0 Q- ~ TI1 Mx _&PTSICMx _ CNT Mx ~ AR
B a B> TI Mx _CTRLI. ARPEN vy A H
22/534
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p UEV D [ ATI Mx _CTRL1. UPDI S=0: /I )
Tl Mx EVTGEN. UDGNHp® A CK_CNT TI Mx _CTRL1B CNTENA
TI Mx _CTRLECNTENG H A
10.3.1.1  Ne
TI Mx _PSC We 16 7 6 1 65586 kK N A y
@ L "y : i A Ne v~ ! Ho T w A
1@ N & ¢ 1[ 4
CNTEN
CK_PSC
Timer Clock=CK_CNT H H
Counter register g7 @@@ 00 >< 01 ><:
Update eveit UEV™ H
Prescaler controller register 0 3
Write a new value in TIMxPSC
0B H00860
Prescaler buffer 0 >< 3
10.3.2
10.3.2.1 st
a it - (0 [ TI MxR A/ w 0A ¥ Ve FH
p A
TI Mx _CTRL8. UPRS - TI Mx _EVTGENE~ UDGWNe Hp
" UEVAP TI Mx_STSbWUDIBF ~ bw” T DMA A w3
® - T A
O_6 TI Mx _CTRL1. UPRS Hb “TI Mx _STS. UD1 TF W '

A TIMx_CTRL1.ARPEN =(TI Mx_WR) [ ~

A v v Tl Mx_"PSC v [ Ne T
221534
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v O TQ" v Y TIMx _CTRL1.UPDI S=1
Hb A
Y Wa Ho _ “ N 3 wDP N v G bi A
FW D~ Y b Ne h - bA
18 Ne = 2/°N

Internal clock
divided by2 CNTEN

ecese [ JUIUUTUUTUTTUTUT
Timer clock= CK_CNT —I |—| —I I—I I—I I—I I—L

Counter register 0034 0035X 0036 OOOOX 0001>< 0002>< 0003><i

Counter overflow —I

Update interrupt flagJDITF)

Update everfUEV) —I

Internal clock

divided by N ecrse JULIUUUL JUUUUTTLL
Timer clock= CK_CNT —I // —I
11
/]
Counter register 1F 20 //// 00
Il
Counter overflow —I

Update interrupt flagJDITF)

Update everfUEV) —I

22/334
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1% ARPEN=0/1 Hp ~
CK_PSC
Timer clock= CK_CNT
comersser 51 333(5353o9o0o o3 odEH e
Counter overflow B
Update eveit UEV™
Update interrupt fla@JDITF)
Auto-reload preload register ~ FF 36
Change AR value
Write a new value in TIMXAR
ARPEN=1

CK_PSC —L
Timer clock= CK_CNT
Counter register o @@@@ =

Counter overflow

B
UHTUTUUUT

Update event UEV™

Update interrupt flagJDITF)

Auto-reload preload register F5 36
Write a new value in TIMXAR
Auto-reloadshadowregister F5 X 36
221634
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10322 W

! - C TI Mx AR 0O [ v -
% Hp

! Hp v 10.3.2.1
! FW o~ v W b Ne h - bA

1&p Ne = 2I"'N I
Internal clock divided by
2 CNTEN

Timer clock= CK_CNT

Counter register  gpo2

Counter underflow

Update eveht UEV™

Update interrupt fla@DITF)

| L]
0001X 0000 0036X 0035X 0034@(

Internal clock divided by

N CK_PSC /]
Timer clock=CK_CNT /|
-/
/]
Counter register 20 1F 4// // 00 36
.
Counter underflow
Update eveht UEV™
Update interrupt fla@JDITF)
10.3.23T
T 7 t 0 v|[v Tl Mx ~AR"” FHOA ~ ¢ -
v Tl Mx “AR [ T W@  FHe A wo P A
NW"TI Mx _CTRL1BEDIR | A TI Mx _CTRL1. CAMSH
Bb 6A00” T A
K ! W He A 37y TI Mx EVTGEN" UDGN
p a L~ Ho A N £ 0 Y Ne
3c 0 A
’ Y F - . “H A
22/% 34
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Internal clock U‘U‘U‘UW
divided by2 e J—L—U—L—U—U—U—L
CNTEN
Timer clock=CK_CNT —| |—| —| |—| |—| |—| H
Counter register 0003 0002>< 0001 0000>< 0001>< 0002>< OOO3>[

Counter underflow

Update eveht UEV™

Update interrupt fla@JDITF)

Internal clock divided

oyN—ecese [N, SV
Timer clock=CK_CNT —| /| —|
]
[/
Counter register 20 1F J/ // 01 00
-

Counter underflow

Update eveht UEV™

Update interrupt flagDITF)

22/6 34
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1o n T (ARPEN=1)
Counter
underflow CNTEN
ecrse |[[JULULUULUTULUT
Timer clock= CK_CNT
coeregaer o3 {o3 oo oo o3EH o33
Counter underflow ]
Update event UEV™
Update interrupt flagDITF)
Auto-reload preload register ED )( 36
Write a new value in TIMXAR
Auto-reload active register ED X 36
Counter CNTEN
overflow
CK_PSC
canrsoner 77| R E
Counter overflow ]
Update event UEV™ ]
Update interrupt flagDITF)
Auto-reload preload register ED /)( 36
Write a new value in TIMXAR
Auto-reload active register FD >< 36
10.3.3
A o " CK_I'NT
A H ‘
A ~
22/534
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A 0 "~ ETR
A p 0 "~ I TRX Wa bs Wa Ne
103.3.1p (CK_I NT)

Tl MXx _SMCTRL.SMBELX L A 2@ LB" TI Mx CTRLI1A CNTE
Tl Mx _CTRATL. ¥ REVTGEN. UDGMN i~ TI Mx _EVTGEN. UDGN -
“A Tl Mx _CTRL 1B CNJwE'NL' Ne P CK_ | NTA

16 ! L - p y 1
CEN=CNTEN
Internal clock ﬂl
-
UDGN |
CNT_INIT

Counter clock= CK_CNT=CK_PSC —L
couner gt 13 o 3o (e

22/ 34
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10.3.3.2 1
1®TI1 2 o
TI2
Filter
(TIMx_CCMODL.ICF[3:0])
Edge Detector
TIMX_SMCTRL o NT rising
Polarity Selection TSEL2:0] = Internal clock mode
" TIMx_CCENCC2P~ ITRX
TI1_ED TRGl rising External clock modé
TI1FPL
TI2FF2 CK_PSC
ETRF ETRF rising —>
External clock mode
TI2F rising or fallin
or
—|Encoder mode
TI1F rising or fallin
TIMx_SMCTRLS
MSEL[2:0]
TIMx_SMCTRL
EXCEN
TI Mx _SMCTRL. SMSEL=A11 "y W ~ =1 !
A
o~ TI 2" A v "
A Tl Mx _CCMOD1. GGRP IGC?2 yw "7 1 C2 [TlZ
A Tl Mx _ CCE N. cCoORP A
A TI Mx _CCMOD1. 1 C2F[ 3:0]" b E | C 2PFy
600006
A Tl Mx _SMCTRL .GSOMSIFLLO 1
A Tl Mx SMCTRLG&ISIEAS TI®RY 0 ~
A TI Mx _CTRL1. €NOTIPON”
‘ Ne b 6 0° Vb
s+ F TI 2=1 Y fF TI Mx _STS LT TA
TI 21 b H O_6 TI1 2~ P A
22/% 34
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10 1 L
CNTEN
TI2
Timerclock=CK_CNT=CK_PSC —‘ —‘
Counter register 64 >< 65 >< 66
TITF
Write TITF =0
10.3.3.3 2
TI Mx _SMCTRL . EXCHBN ~ Y 0 ~ ETR &'t !
A
/" 2 0 -~ A
1a1 o -
TI1F rising or falling
TI2F risir?gr or faling | Encode mode
[}—— Polarity Selection
ETRpin |_TIMX SMCTRLEXTP
TRGI rising External clock
——— model
Prescaler ETRP ETRF rising External clock
11,/2,14,/8 mode2 [CK P3¢
TIMX_SMCTRLEXTP$1:0] ] fors CK_INT rising Internal clock
mode
Filter Down counter
TIMx_SMCTREXTH3:0] TIMXx_SMCTRLEXCE
N
TIMx_SMCTRLSMSE
L[2:0]
o T a YW a it ETR 2@:A W A
A G ’ I7Lb N a TIMx_SMCTRL .EXTF[3:0] 6600006
A a TIMx SMCTRL.EXTPS[1:0] ¢ 6016 Ne
A TIMX_SMCTRL.EXTP 6 606 ETR T ETR :: A4
23/6 34
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A 2 TIMXx_SMCTRL .EXCEN G 616
A TIMX_CTRL1.CNTEN G fi 1l A
2@ ETR A W A ETR::1 b H ¢ ETRR
s P A
142 2 L
CNTEN J
wor | L LT L]
ETR ‘
ETRP
ETRF B
Counter clocke CK_CNT=CK_PSC H
Counter register 34 >< 35 >< 36
10.3.4 /
/ ’ / A " Ne a Neo A
F N F LA
“HT OTI x Y* HY TIAF w H*” TI xF_risin
TI xF_fdl1inBl Mx _CCEMN. CC&XPH"" bt L o " A -
H* 1 Cx Ne ~ AN " / A

2 3/B34
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i1a3 |/ ~oo 1 - -
From slave mode controller | 17~
TRFPL Divider
From channel 2 TDF Rising S el /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 :
[ THF Falting » To the slave
S ., Polarity Seleciion mode controller
I _CCENCCIP
TIIF_ED
F o Ne WaT OCx Ref “"bhbuwa A b A

23/534
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1a4 1h

R AT TaS - - — -t mm -

| Input L[1] L[q] IC1PSC CClENil

I mode i

! i

! i

IRead CCDATH™ ] i

| s TIM1_EVTGENCCIGN i

i |

| !

/ReadCCDATIL R !

l—_—1 ] |

: Read i I

APB Bus ! progres I

A I |

! i

L : !

MCU Peripheral interface | - !

. |

A A ! |

! i

16 bit - >
transfer High 8-bits Capturée Capturée
compare compare | Counter
Low 8-bits preload registe shadowregister|

e iy P Dy J_. 1 _._ -
: Output Comparator| |
o — mode !
iWnte CCDATIH < |wiiein |
i progress |
, CNT>CCDATL_ i
IWrite CCDATIL . CNT—CCDATli
| | .
i !
| |
| |
: CCISEL0] CCISEU1] TIM1_CCMODLOCLPEN !
! UEV — !
] From time baseunit _ _ _ _ _ _ _ _ _ _ _ _ _. _ _._

23/334
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To the master mode controller
—
: Output enablg
Polarity circuit
selectior]
TIMé_o(igEN 004
ETRF —1Ocref cIr 0 TiM_ccencoen [0
—|cNT=ccpAT4 | OARER
——CNT>CCDAT4 L > 11
Output mode
controller
TIM1_CCMODR.OC2M
D[2:0]
/ VI o Y A Hel Db '
" T voL o TA
N b i v v L R 8 A
1035 ~©
M- TlI Mx _CCDATX 6 [ 1 CH™ v A
W@ T TI Mx _STS: CCxI| TH a Y T YOET DMA A
Tl Mx SSTCxBl TiF HuB ) - ) O Tl Mx _CCDATx A
Tl Mx _CCDATXT v f TI Mx_STS. CC1I TF"
TIMx_STS.CCxQOBF | b ~TI Mx_STS. CCxOQF 0 A
W T 17 =49 v [ TI Mx _CCDATT" 7
A ~ ¢
TI Mx _CCMOD1. CGHIAL 4w CCl “I1C1 [TIA
A ~ t
TI Mx _CCMODK . | £XTH 1~ A o
TR 5aep o 5@ A
[ 8 @ Y fors Ty TI:1 A
TI Mx _CCMODI 0 01aCl1 F
A Tl Mx _CCEN " . CC1P=dm T1 1 i
A ~ Ne A o T~ TI Mx _CCMOD1 4I0@BPS®= ~ w1
@
A TI Mx _CCEN 06Q®1ENA-=
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a DMA 7y TI Mx _DI NTEN.KC1DEN=1T Y

Tl Mx _DI NTEN.ACC1I1 EN =1

10.3.5.1 -

TI Mx _CxFILT(x =W, 2, 3, 4)

i1a6"”
The Clock of TIMERX from RCC
CLKPRESCALE
v Digital Filter | Flter Oung
Mtb Data Latch > 64-bit FIFO --p[Data Discaril
012345678D | 60616263
-
SAMPWIN =9
A RCC TI Mx ~HT 648 FI FP A
Tl Mx _CxXxFILT. WSHZEo [ 5p0] - W 6 A
A ¥ o p vi v TIMx _CxFILT. THREBHY] 5: Ov]Ju 63
v G G o WA o P 1 0 b 6 vt
G ol FvA
A TI Mx_CxFILT.PSC A FI FO @ c "7
W e v A
A T S E W F A
10.3.6 PWM ~
PWM ~ - WoME
A Hae | CKH” [ We TI x~
A He | CH” i
A He TI xXAPHWDYW 0O ~
A ¢ L w B
o Y TI1:1 PWMH" \ ~ 0_6 CK_INT
Ne v~ A
A Tl Mx MOD1. CC18E4A0%6 Tlthw Tl Mx_CCDAT1 "~
A TI Mx _CCEN.cCGDB S 1(TI1FP1) ~ A
A Tl Mx _CCMOD1. @GC@BEL Tl thuw Tl Mx_CCDAT2 "~
A Tl Mx CCEN.cCIC2 P ~2(TI1FP2) " I
A TI Mx _SMCTRL. TSHELi=l1tOelriedp uti mebuT!| 1 BPT)
A TI Mx SMCTRL. SMSEL=160uw B
A Tl Mx _CCEN. CCTEMx1CCEN. C2EN=1
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1daPwWM ™
TI1
TIMX_CNT 0004 ) 0000 X 0001 X 0002 Y 0003 X 0004 \ 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
G7 ~ 1 (TI1FP1) 2 (TI2FH2) L~
PWM ~ 7 b TI Mx _CHA/CHEM® a A
1037 L ¥
F ~ Tl Mx_CCMODx. COKSBL=00 ¥ H* Ly A
Ty Tl Mx _CCMODXx. OCXxtMZF=1 HT w AOCxREF Ly v
OCx [b CCxP B i VvAsWw v Ty Tl Mx _CCMODx. OCxtMEF=100
HY 4 OCxREF Lyy A
M- T1 Mx _CCDAT X v € A
¥ Tl Mx _CCDATx TI Mx _@NT OCx REF A s Ty
A R R § DMA A
1038 ¥
" va L ¥ v W A
/ v ¥ £ b 0
A TI Mx _CCMODxXx wO@x MD ~ TI Mx _CCENiu CICx PA y -
TI Mx _CCMODx. OGx MD=0 G350 1 ’ Tl Mx _CCMODx. OCx MD=_C
! ¥ ' Tl Mx _CCMODx . OCix MDD =0 140 Y ’
TI Mx _CCMODx. OCxMP=011 wu A
A TI Mx _STS. CCxI TF
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A 2Tl Mx DI NTEN. ECx I EN
A Tl Mx _DINTEN. CCxDENx _CTRL2. CCDMAL -~
D MA
Y Tl Mx _ CCMOMDXE NDC a / y " Tl Mx _CCDATX
/ A
Ne W @ A
1 N % 3" ¢ FY1 1A
ymw F ‘
A o
AT - TI Mx ARl Mx _CCDATX
A R Tl Mx _DI NTEN. CCx | EN
A TI Mx _CCEBTCG®GXP CCMODxa DICMMDCCEN. CCx EN
A v TIMx_CTRL1.CNTEN
Y Tl Mx _CCDATx ¥ "7 b v A 1Tl Mx _CCDATX

VW o T A

1a8 % - OC1

TIM_CNT 0069 >/ 006A X 006B

\ 8800 X 8801 X

TIM_CCDAT1

006A //ZX 8801

Write 8801h in CCDATL
register

OCIREF=0OC1

Match detected on CCDAIT

Interrupt generated if enabled
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10.3.9 P WM
Ya PWM ¥ WeH™ i\ Tl Mx _CCDATX VvV _
TIMXx _AR v_ A fd_6 TI MXCTRL1. CAMSELMY T
n” PWMH™ A
Y TI Mx _CCMODx. OCxMDEME£0OCCMODX. OCx MDRWN 1
1 PWM 2A g v - TI Mx _CCMODx AOCx PEN
Tl Mx _CTRL1.ARPENy A
Ty TI Mx CCEN. CCOEX A
TI M PW “T1 Mx _CNTI Mx _CCDATX ¢ A
7 oo =~ ¥ w [ A v H|F
TI Mx _EVTGEN. BWDGN A
10.3.9.1 P WMT
TI Mx _CTRL1. CARMAED 171PWMT A
O_6 TI Mx _CTRL1. OGAMSEL 3 7 3t T
n il 3 ! A b pk TIMx_CTRL1.DIR
) A
T P WM o 4" W' T Mx _ ARV 1 !
TI Mx _CTRL1. CAMSEL=04
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1a 9 P WM ( AR=8)
Counter register
BO80ORODRDEEODODODAE
| oL
OCXREF
CCDATX=0
AMSEL=01
CCXITF AMSEL=10 /4
f)AMSELzll /4
OCXREF
CCDATX=4 CAMSEL=01 /4
CCXITE CAMSEL=10
CAMSEL=11 /4
OCXREF
CCDATX=7
CCXITF CAMSEL=100r11
ocxrek 1L
CCDATX=8 CAMSEL=01 /4
CCXITF CAMSEL=10
CAMSEL=11 /4
|
OCXREF
CCDATx>8 /4
CAMSEL=01
CCXITF CAMSEL=10 /4
CAMSEL=11 A
a T Ho 7
A ! 0_6 Tl Mx _CTRL ¥.ADI Rb DI R CAMSBL
A T nb Q AR b [ Ao
E ~ A" TI Mx _ AR W T pby” Hp
E ~ v 6 ° VA bw
A wz v : H | TI Mx _EVTGEN. UD®N YF
b Q-
10.3.9.2 P WM
H - n A
Y TI Mx _CTRLO1a. DI R A
P WM 1 o
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TI Mx _CNT < TI Mx OGOXCRAEF Tt vy A TI Mx _CCIDATX
vV G ° v' it OCXREBG w 1A i~ vu 0O + OCXxREBG 4 OA
TI Mx _AR=BWM 7
1@0 P WM (AR=38)
| 1r
CCDATx>8 OCXREF
CCXIF
CCDATX=8 OCXREF J
CCxIF
cCDATx=q OCXREF
CCxIF
OCXREH_OL
CCDATx=0
CCxIF
A
Y TIM_CTRL1.aDI R=11 A
P WM 1 D
TI Mx _CNT > TI MXOCCRBFX ~ 1ty A Tl Mx _CCDATX
vV G ° v' it OCXREB u 1A
‘ ne PWM CCDATX >=AR" n+& PWM CCDATX %
0A n+a& PWM ¥ 0 L~ = CCDATX v = "00OCXx REF =
60® bw” Hp A
10.3.10 4 [
o (ONERM) [ OH™" ) tbELAY ) I tuLde ¥
w F PWM A i v W He UEV A
A
24/ 3 4
M E° NSING TECHNOLOGIES INC .
MoV M 109 A

' +86-755-86309900
‘' https//www.nsingtectcom

D ' +86-75586169100
' 518057



O

EREK

www.si ngt @mh

ied | o

TI2

TiIMx AR~ A

TIMx_CCDAT1

Counter

\

tbELAY tpuLse

oc1

OCXREF —l L

Y ' D
t T1 2~ [ 1 0° tbeL Ay OC{]:.?” 4 truLsE A
1. S v TMx _CNT < TI1 MRTIOMDDAAR
2. TI2FP2[ TI'ZT1 Mx _CCMOD1 .600CIZBS RLF=P 2u:': 1 “TI Mx _CCEN. CC2P
606
3. TI 2FHA2¢« L 0 ~ TRGI - * TI1 Mx _ SMCT R L6 ITISOEOL =
Tl Mx _SMCTRLOSMBBL=""
4, T1 Mx _CCOAT1 V' tbeLAay. TI1 Mx -TARMX _CCWAT tpuLse V'
5. TI Mx _CTRL1.®NEPM=1" Tl Mx _CCMOD1 .60C1IMDWM 2
6. TI1 2 OHP” OC1 FWai | '
10.3.10.1 * OCx g
' n TI x~ [be 0 [ v” Fhe I A
b LTy toeL A
Ty Tl Mx _CCMODXx. OCx PEX=13 - 0% * OCx RHF L
Wb \ 40 b v A OCXxFEN g
W PWM1 PWM2 A
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10.3.11 Hups OCx RHF
Tl Mx _CCMODx. OEX®REN=1 " 6 ° OCXxRHF wy -
OCx REHF G v © [h® UEW A~ ¥ PWM " ya w A
L b a A
bt oy L "y ETHRI” [ ¥ ETR 7
A TI MSMCTRL. EXTPS=0® Ne A
A Tl Mx _SMCTRL. EXCEN=0 2A
A Tl Mx _SMCTRLTEKXPSMCTRL. EXTF 0 0 A
D ETRF™ { " OCxRHF 6b OCx CHEN wA "W W
PWM A
1@2 Tl Mx OCXREF
ETRF | |
Counte(CNT) \/ V b
OCXREF

(OCXCENs 0 )

I

L

L

OCXREF
(OCXCENF ~ " ) J
ETRF becomes ETRFstill
high high
10.3.12
L G “CorMepg A ~ ~ DBG_CTRL. Tl Mx~ $TGOIR
Y b A A 3.4. QR
103.13T 1 Mx 0
b - 9.3A 16
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Tl Mx o € A H kv h L by Ba " aA wi Tt
L A h G P 7Y Ne AW} wu € A w b
S h 0 H |F C A
1@ Rt o
Clock TIMx~ Slave TIM
[ Gownir ] scloston
ITRX Slave mode contro
Master mode controlTRGo TIMX_SMCTRLSMSEL
TIMx_CTRL2.MMSEL o
TlMX;SSthRL CK_PSC
Prescaler
TIMX® Master TIM | Counter |
10.3.14.1 h Dbus Wa Ne
1bw 2 Ne ATI M1h” Tl M2t A
W ! A
A TI M1 _CTRL2. MMWSsELF! M10' Hebu 0O %A

A TI M2_SMCTRGOUGE&ELI=M1L TRGO [ TI M2
A TI M2 _SMCTRL.63nmgBL =L W 1A
A TI M2 _CTRL 1= fCINOT EJ]NI M2
A TI M1 _CTRL 1= fCINGT E]N M1
‘ MMS E L 6 & OCxvbw TI ML § F r OCx:7 ¢ -
Tl M2
10.3.14.2 h a s Wa
o T" TI M2 TI M1 % a A TI M1 OC1LRERu T M2
A He 6 CK_I"'NT Ne Y 3 (fCK_CNT A fCK_INT/ 3
% A
A TI M1 _CTRL2. MMSELF'I MAOOC1RBR 0 FA
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Tl M1_CCMOD1 OC1RER A
TI M2 SMCTRLOQOBEILMED ¥ [ TI M2
Tl M2 _SMCTRL 6.19M$H M2 u A
TI M2 _CTRL1.6GANTENH M2
TI M1_CTRL1.6GQWMTENS M1
“TI M2 6TI M1 b v TIM2 g H A
1@ 4 2 1 OC1REF
TIM1
eont [[JUUULLUUUUUULEULULUT
CNTX63X64X65X6GXOOX01X
OC1REF
TIM2
TITF -
CIearTIF:O/
CNT 85 X 86 x 87 X 88
Nve ©o T Tl Ml1a H” TI M2 TI M1 _CTRL1.60MWA ENS M1
TIM4E ~“TI M2 N p A He 6 CK_I"'NT Ne
Y 3 (fCK_CNT A fCK_INT/ 3)
7
TIM1I_CTRL2. MMSET+MAaQ1H bu 0 ¥
Tl M2 _SMCTRLSOTODVELT I=M2 T1 M16 0 -
TIM SMCTRL. SOMELLF I=M2 u A
TI M2 _CTRL1.6GNTENS M2
TI M1 _CTRL1.6QGWTENS M1
TI M1 _CTRL1.60PWAENS M1
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1@5 2 1 a
TIM1
ot [JUUUULUULLUUUULULE LU
CNTEN | L

CNT 00 X 01 X 02
TIM?2

TiTE | }

CIearTITF/

CNT 87 X 88 X 89

10.3.143 h T3 Wa
e® T~ 1" va Hebuw O ATI M1h™ TM2 A
M t
A TIM1I_CTRL2. MMSEIT+MQ10Hebuw 0 ¥
A TI M1 _AR ¥ A
A TI M2 _SMCTRLG 0.0TOSOEILM10 ¥ [ T1 M2
A TI M2 SMCTRL .6IN9BU M2 w 0 A
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TIM2
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CNTEN
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Clear TITF

103.144a Wa 0 " 2a

o T"TI ML TI17::17 g TIMa TIMlag TI M2 G T M1

wh/t A 6 TI'aITI M1c’ e TI M3TI M1hA
Vl t

A TI M1. MM$BDal®a H"  buw 0 ¥
A Tl M1 _SMCTRLGITOOELI M1 utc TI1 0 ~A
A TI M1 _SMCTRL 6 1SIMSIEILMI= v © A
A Tl M1_SMCTRL 6.1MSIMDM1= u h/t A
A TI M2_SMCTRLOOQOOBELMES ¥ [ T1 M2
A TI M2 SMCTRL .6IN9BU M2 w © A

TiIzrY " Ha o “Hae TITF B A
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TIM1 CK_INT
Tl
CNTEN
CK_PSC
o Z o3orfo o osfoeforfeefed
TITF
T||V|2 CNTEN
CK_PSC
= z o3oefos o osfoeforfosfog
TITF
10.3.15 0
a He ~ TI11TlBuY o TI1FPTI 2FP2 a i A
p TI Mx _CTRLZI. DHAR RS
4. 7 TI 1 “TI Mx _ SMCT R L= 60MSIEAL
5. 7 T2 “TI Mx _SMCTRL. 8M%EBDH =
6. TI1TI 2 Tl Mx _SMCTRL .09MIBL =
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H” TILFP1H” TI2FP2H”
~ TIIFP1 TI2,
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TI2FP2 TI1" v d
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TI1
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b b "
TI2
v b b i
7 7
TIL TI2:
v 7 7
Y 1 3T oy L -~ - o
1.  CLFP1[ TIiTI Mx _CCMOD1. €CCIT@EBELI=FP1 ~ TI Mx _CCENOGOGB1P=
221 CLFP2[ TI'2TI Mx _CCMOD2 . ECZEEI2=F2 ~ TI Mx _CCENOHCGGB2P=
3. 7 A ! Tl Mx _SMCTRL .69MIBL =
4. Tl Mx _CTRL1.6ANMTEN=

1@8 7t b oo
Forward Jitter Backward  Jitter
R el Ne Bl
mE gy
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W w | CLFPI1i w o~ CClP=in" s
1@29 C1KP1 0 o
forward jitter backward jitter
TI1 _|__ I I—
R L L
Counter _|_ _|_
down — — — up
10.3.16 b D 0
9.3.20

104T 1 Mx x=2/73/ 4] 5

G [ Q 1. 1A
" N\ 16" S 32" b A
1eTI M1
oo regser |5 [8[2[e|5]8|0]z|c]n]a|a]a|z]s]|a|a]z]z]2] 2 ]| [~ ||| o |~ | ]
o =4
TIMx_CTRL1 a2lalg|a S |22 x| S| 2| YU koo & |a feAamsELiL0 5 | £
000h Reserved OO0 o]0 g |lojlo| 2|2 <]|d o> O
[N jo)
o @
Reset Value ofo 0 ofojo]Jo]o]o 0|000 0|0 o] o
-
d kel % kel
TIMx_CTRL2 A1 Elal g| mvsELR20
004h Reserved = § 8 § Reserved
x x
Reset Value 0 0 0 | 0 | 0 | 0
[am [ [am [
w e s191¢s|¢g E|lE|E|E
TIMx_STS Ega Slela] = S 3 S|a
008h Reserved 21> Reserved 8 8 8 8 Reserved ] ] (@) ]
I g
o
Reset Value 0 0 0 0 0 0 0 0 0 0
- 1313 AREE
TIMX_EVTGEN ol 218 S RO I 1
2| 2 Olaolaol o
00Ch| Reserved [ Reserved O O (8] O
| Q
Reset Value o| ] o o]lo]ofo
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o) a | & o °
TIMX_SMCTRL 2| extrz0 £ Q |EXTPS[L0] @ | smsEL2:01| 2 TSEL[2:0]
010h Reserved = i 0 o g
[0} i}
Reset Value 0 O|O|O|O 0 0 0 0 & 0|0|0 = 0 0 0
Z | 2 z Z
AHHEEE 2588 Glg|g|g
TIMX_DINTEN alg|alg|uly S|loe|lal = 3 o183
014h Reserved Flel=2lglR > Reserved 8181818 Reserved 8] o|lo|o
— O ] O
14 14
Reset Value 0 0 ofo 0 0 0 0 0 0 0 0
Z| =z | = Z| = P4
BlE| gle| &
TIMx_CCMOD1| ocovppol| & | & | & |eceseLito] ocivopio) [S] & | & fecisELLo
Ol O Q Q Q Q
Reserved ol © le) o) le) le)
o018h| Reset Value 0|0|0 ofo|o olo 0|o|o of| o 0 o|o
TIMx_CCMOD1| IC2F[3:0]  JC2PSC[1:0ICC2SEL[1:0, IC1F[3:0] IC1PSC[1:0][CC1SEL[1:0
Reserved
Reset Value 0|0|0 0 0 0 0|0 0|0|0 0 0 0 0|0
Zl z | 2 Z| 2 =
gl &g ol & | &
TIMx_CCMOD?2 ocampoll | % | § lccaseLjro] ocampio) & | % | % [ccasELfLo
ol O Q Q Q O
Reserved ol o | o o] O [©]
o1chl Reset Value ololo ofo|o olo 0|o|o of| o 0 o|o
TIMx_CCMOD2) ICAF[3:0]  JC4PSC[1:0ICCASEL[1:0, IC3F[3:0] IC3PSC[1:0][CC3SEL[1:0
Reserved
Reset Value O|O|0 0 0 0 0|0 0|0|0 0 0 0 O|O
= = = Zlz | 2 Z| 2 =
g g g o I - ol & | &
[TIMx_CCMOD3 8 8 B OC6MD[2:0] 8 8 8 OC5MD[2:0] | ©» 8 8
020h Reserved O | Reserved | © | Reserved | O ol © o Reserved 8 o) o) Reserved
Reset Value 0 0 ojojojojo 0 0 0 0J]0]0 0 0
alZ a | & a | & o <
w w w |
TIMx_CCEN 33 3|8 olg S
(@] (] (8] @]
024h Reserved O |Reserve O Reserved O |Reserve O Reserved
Reset Value 0]0 0 0 0 0 0 0
TIMx_CCDAT1 CCDAT1[15:0]
028h Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
TIMx_CCDAT2 CCDAT2[15:0]
02Ch| Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
TIMx_CCDAT3 CCDAT3[15:0]
030h Reserved
Reset Value 0|0|O|O|O|O|O|O|0|O|O|O|O|O|O|O
TIMx_CCDAT4 CCDATA4[15:0]
034h Reserved
Reset Value 0|0|O|O|O|O|O|O|0|O|O|O|O|O|O|O
TIMx_PSC PSC[15:0]
040h Reserved
Reset Value 0|0|O|O|O|O|O|O|0|O|O|O|O|O|O|O
TIMXx_AR AR[15:0]
044h Reserved
Reset Value 1|1|1|1|1|1|1|1|1|1|1|1|1|1|1|1
TIMx_CNT CNT[15:0]
048h Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
z
g w
TIMx_C1FILT THRESHI[5:0] g WSIZE[5:0] 5 PSC[15:0]
064h Reserve) o o
[0}
14
Reset Value 0|0|0|0|0|0 0|0|0|0|0|000|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
z
g w
TIMx_C2FILT THRESH[5:0] g WSIZE[5:0] 5 PSC[15:0]
068h Reserve| = [y
[0}
Reset Value O|O|O|O|O|OKO|O|O|O|O|OO0|0|0|0|0|0|0|0|0|0|0|0|O|O|0|0
z
k] w
TIMx_C3FILT THRESH[5:0] g WSIZE[5:0] 5 PSC[15:0]
06Ch| Reserve) 2 [
jo}
14
Reset Value O|O|O|O|O|0 0|O|0|O|O|OO0|0|0|0|0|0|0|0|0|0|0|0|0|O|0|0
e i
TIMX_CAFILT THRESH[5:0] g WSIZE[5:0] 5 PSC[15:0]
070h Reserve) o [
jo}
Reset Value 0|0|0|0|0|0’x0|0|0|0|0|000|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
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[e) (o) [©] [e)
15515
TIMx_FILTO t|lz|E|&
074h Reserved I 31818
Reset Value 0 0 0 0
- - - -
w w w w
TIMx_INSEL @ 2 % a
078h Reserved | O | Reserved S} Reserved | © | Reserved S}
Reset Value 0 0 0 0
TIMx_DCTRL DBADDRI[4:0] DBLEN[4:0]
094h Reserved Reserved
Reset Value 0 | 0 | 0 | 0 | 0 0 | 0 | 0 | 0 | 0
TIMx_DADDR BURST[15:0]
098Cl Reserved
Reset Value 0|O|O|O|O|O|O|O|O|O|0|0|0|0|0|0
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1042 L T TI Mx _CTRL1
Z "0x00
Pv' ' 0x0000 0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved C4SE| C3SE|(Rese| CLSE
rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ReservegCLRS Reserved |ARPE|ONEP CLKD[1:|UPDI| UPRY CAMSEL[ 1 DIR|CNTE
rw rw rw rw rw rw rw rw rw
B
31:24 Reserved G -~ G By
19 C4SEL 1 ~ Channel 4 selection
0] CH4 IOM COMP i TIMx_INSEL.CH4SELC H™
I p CH4 HSE/128 H~
©TIM2
18 C3SEL 1 Channel 3 selectién
0] CH3 IOM COMP 1 TIMx_INSEL.CH3SELC H™
1 p CH3 LSI" H”
CTIM2
17 Reserved G ° G By
16 C1SEL 1 = Channel 1 selection
0 CHT IOM COMP i TIMx_INSEL.CH1SEL H”
1 p CHIT HSI H”
‘. TIM2
15:14 Reserved G - G B v
13 CLRSEL OCxRef = OCxRef selectioh
0] Ocxclr” ETRT H”
i\ p  OCxclf COMP" H~
1210 Reserved G - G By
9 ARPEN B "H B~ Auto-reload preload enable
0 TIMX_AR
I TIMx_AR a
8 ONEPM ¥yl ~ One pulse mode
0 o © 0 Hp b A
1 a {1 | .l Hpe 0
7:6 CLKDI[1:0] Ne " Clock divisiort
CLKD[1:0] CK_INT ~ DTS 6 M i}
~ ETRA TIX” " H Ne A
00 tprs= tck INT
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B
01 tors=2 X kNt
10 tors=4 Xk NT
11 G b a @
5 UPDIS Update disable
B / ) Hip (UEV) Hp A
0 YW DHW UEV
i "
T TIMx_EVTGEN.UDGN #
i L
a v v A
1 UEV Ab Hb ~ "~ ARa PSC CCDATX G '
v A TIMx_EVTGEN.UDGN 8 B L 0% » B~ 3 A
Ne A
4 UPRS Update request soufte
B ) UEV Hlp A
0 T DMA a "~ YWkyv HB w” T DMA
i W
T TIMx_EVTGEN.UDGN B
i L
1 T DMA a "7 S 7 B T DMA
3:2 CAMSEL[1:0] T " Centeraligned mode settior?
00 A TIMx_CTRL1.DIR i |71 A
0r T 1A T 7l T 0 Ed T
B 1A
10 T 2A T 7 ) Ed T B
w 1A
11 T 3A T 7/ 7l ¥
T B w 1A
! ) " TIMX_CTRL1.CNTEN=1" b 'H r ®
/T A
1 DIR Directionr’
(0] it '
1 " A
‘ T T BPyr A
0 CNTEN a ~ Counter enable
0 '
1 a A
‘ LCNTENS a bA 0
Ty D CNTEN? A
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1043 L Z TI Mx _CTRL?2
Z "0x04
Pv' ' 0x0000 O00O0OO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved Tl 1S|Rese|CCDS{Rese
rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MMSEL[ 3: 0] Reserved
rw
B
31:20 Reserved G ° G By
19 TI1SEL TI1 "~ TI1 selectiofi
0 TIMx_CH1 [TIL "
1 TIMx_CH1a TIMx_CH2 TIMx_CH3 [TIL ~ A
18 Reserved G -~ G By
17 CCDSEL / DMA " Capture/compare DMA selection
0 0 CCxle -~ FCCx DMA
1 0 Hb ~ ¥CCx DMA A
16 Reserved G - G B vy
15:12 MMSEL][3:0] h
48 ¢ h no [t H ~ TRGO A~ n
X000 B -  TIMX_EVTGEN.UDGN B ¢ L = B~ F
TRGO I A W " TRGO: H™ b B A
X00I a  -TIMx CTRLLCNTEN® B 0 ¥ (TRGOA T a
W p C A
TIMX_CTRL1.CNTENB B Y 0 "~ wu - a H~
B A
a H” b ~ L TRGO: We - wh i/t
&  TIMX_SMCTRL.MSMD B ~ A
X010 - Hebuu 0 F (TRGOAP ~ h T oobr
Ne A
X011 I - TIMx_STS.CC1ITF " da T
w - 0 Fb Ve I (TRGORA
X100 -OCIREFH® b 0 ¥ (TRGOA
X101 -OC2REFH" b 0 ¥ TRGO A
X110 -OC3REFH" b 0 ¥ (TRGOA
X111 -OC4REFH" b 0 ¥ (TRGOA
11:0 Reserved G - G By
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10.4.4 " Tl Mx _"STS
Z "0x08
Pv' ' 0x0000 0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved TI TRResel UDI T
rc_w rc_w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved CC40(CcC3@FCC20(CC1O0 Reserved cc41 | CC31|CccCc2l|CcC11
rc_W rc_w  rc_wmrc_w FC_W rc_W rc_w rc_w
B
31:19 Reserved G ° G By
18 TITF o0 T " Trigger interrupt flag
0 OHP~ L ¢ i ©  TRGI ~
[ v W kw - ) B oAb p 0 ®o
0 0 He”
1 0T A
17 Reserved G - G B v
16 UDITF T " Update interrupt flag
YN anbd He ~ B ) ‘
i TIMx CTRLL.UPDIS=0 ~ ¥ Vi 7 G
0 Hip UEV™ A
T TIMx_CTRL1.UPRS =0 ~ TIMx_CTRL1.UPDIS =0 15}
TIMx_EVTGEN.UDGN B y A CNTA
T TIMXx_CTRL1.UPRS =0 ~ TIMx_ CTRL1.UPDIS=0 ¥f CNT i}
Hp A . A" & TIMx_SMCTRL ~
B ) A
0] 0 HB
1 0 T
15:12 Reserved G - G Bv
11 CC40CF / 4 " Capture/Compare 4 overcapture flag
G CClOCF A
10 CC30CF / 3 " Capture/Compare 3 overcapture flag
G CClOCF A
9 CC20CF / 2 ~ Capture/Compare 2 overcapture flag
G CClOCF A
8 CC10CF / 1 ~ Capture/Compare 1 overcapture flag
, w - - - p 1AQ0 B A
g w
I v [ TIMx_CCDAT1 © CClTF wo Ao
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7:4 Reserved G -~ G By
3 CCA4ITF / 4T " Capture/Compare 4 interrupt flag
G CCUTF A
2 CC3ITF / 3T " Capture/Compare 3 interrupt flag
G CCUTF A
1 CC2ITF / 2T " Capture/Compare 2 interrupt@fa
G CCUTF A
0 CC1ITF / 1T " Capture/Compare 1 interrupt flag
CC1 u F '
T - v b v B ) !
TIMx_CTRL1.CAMSEL B ~ A B P A
g o Yy A
I TIMX_CNT v b TIMx CCDAT1 v A
TIMX_CCDAT1 v 6 TIMX AR v ~ E2 o =
i n-~ v M ~ t TIMx_STS.CCLITFE { A
CCl w ~ )
Hp 0 B ) A B ) O TIMx_CCDAT1 A
g 0 - A
1 0 - A v TIMX_CCDATL T A IC1:: [b
A
10.4.5 HO™ Tl Mx _EVTGEN
Z O0x0C
Pv: 0Ox0000 00O00O
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 TGN |Rese| UDGN Reserved CC4G|CC3G|CC2G|CC1G
w w w w w w
B
31:11 Reserved G -~ G B v
10 TGN * 0 Hie "~ Trigger generatich
p B " BT YY Wae OHpA TIMX_STSTITF=1
T DMA a ~ ¢ T DMAA B p A
g ° b
T 0 Hp
9 Reserved G -~ G By
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B
8 UDGN * Hep ~ Updategeneratioh B p 0616 o ° 06®dDd
D BTy Hp A w A  Ne
w - T 5t Bw L o
TIMX_AR vA B p A
g ° b
i\ Hp
7:4 Reserved G ~ G By
3 CCA4AGN * | 4Hup " Capture/Compare 4 generafion
@ CCIGN A
2 CC3GN * /  3H " Capture/Compare 3 generafion
G CCIGN A
1 CC2GN " | 2Hue " Capture/Compare 2 generafion
G CCIGN A
0 CC1GN * /  1Hwm " Capture/Compare legeratiofi
) BT YT T /' He A B p " A
CC1 u ¥ )
TIMx_STS.CC1ITF - T DMA a ~ w”
T DMAA
CC1 vy - )
TIMx_CCDAT1 I3 Vo TIMx_STS.CC1ITF v
T DMA g NV T DMAA TIMx_STS.CC1ITF
T TIMx_STS.CC10CR
g b
I CC1 / Hp
10.4.6 € L "~ TI Mx _SMCTRL
Z "0x10
Pv' O0x0000 O0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved MS MD|
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EXTF[ 3:0] EXTHEXCE EXTPS[ 1]Rese SMSEL[ 2: 0]|Rese TSEL[ 2: 0]
rw rw rw rw rw rw
B
31:17 | Reserved c G By
16 MSMD h/t Master/slave mode
1 " TRGI::  H x” Y'H | B TRGO b C
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A 3 @ [Ty W HuB A
15:12 | EXTF[3:0] i} "~ External trigger filtet
B 6 y ETRPH” ETRP A v W@
Hup - N @ Hp FA
0000 ~ y DTS 1000 fSAMPLING=fDTS/§ N=6
0001 fSAMPLING=fCK_INT" N=2 1001 fSAMPLING=fDTS/§ N=8
0010 fSAMPLING=fCK_INT" N=4 1010 fSAMPLING=fDTS/16 N=5
0011 fSAMPLING=fCK_INT" N=8 1011 fSAMPLING=fDTS/16 N=6
0100 fSAMPLING=fDTS/2 N=6 1100 fSAMPLING=fDTS/16 N=8
0101 fSAMPLING=fDTS/2 N=8 1101 fSAMPLING=fDTS/32 N=5
0110 fSAMPLING=fDTS/4 N=6 1110 fSAMPLING=fDTS/32 N=6
0111 fSAMPLING=fDTS/4 N=8 1111 fSAMPLING=fDTS/32 N=8
11 EXTP i} ~ External trigger polarity
B ETR ETR | bu O b
0 ETR | ’
1 ETRY 7l A
10 EXCEN a B " External clock enable B 2 A N ETRM
K A
g 2
1 a 2A
1 a 1 2 - ~y ETRFA
2" Yy Yr “yh 2 g " B a ] -
TRGI /[ ETRF (TIMx_SMCTRL.TSEL [ '111")
3 TIMx_SMCTRL.EXCEN? 4 1 TRGI / ETRF
"~ TIMX_SMCTRL.SMSEL = 111 TIMx_SMCTRL.TSEL = 111
9:8 EXTPS[1:0] 0 Ne ~ External trigger prescaler
O H” ETRP W TIMxCLK 1/4A - v
Y a Ne v ETRP A
00 -~ Ne '’
01 ETRP y 2
10 ETRP y 4
11 ETRP Y 8A
7 Reserved G ~ G By
6:4 SMSEL[2:0] | € " Slave mode selectidon
v HY OH"" TRGr L T - T - L
L .
000 7 ¢ i CNTEN=I : Ne p * A
001 1i TI2FP2 . TILFP1 = m A
010 21 TILFP1 - TI2FP2 32 11 Ao11 3
i s Wa H” ~ - TILFP1 TI2FP2 ISy A
100 B i 0 ~ (TRGl) =1 ~ A A
101 [ 0 ~" TRGI - Aw 0 “tuv g
A ~prb B"A T A i A
110 O i 0 ~ TRGI ::: 1 T epb BT o
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A
111 17 T 0 ~° TRGI ::A 3 A
‘ TIFED w & ~" TSEL=1000 ~ b g A v~ TIIF_ED
TILF7, Fwa I~ o - A
3 Reserved G ° G B v
2:0 | TSEL[2:0] i} " Trigger selectioh
36 G b " A
000 p 00 ITROC 100 TI1 ~ TIIF_ED
001 p 0T ITR1I” 101 ~ T TIIFPT
010 p 02 ITRZ 110 ~ 2 TI2FPZ
011 p 03 ITR3 111 0 " ETRF
" ITRx a 9-3A
By /[~ SMSEL=000 Pty oo 70T A
1@BTI Mg 0
Slave timer ITRO (TSEL = 000)|ITR1 (TSEL = 001)|ITR2 (TSEL = 010)| ITR3 (TSEL = 011)
TIM1 TIM5 TIM2 TIM3 TIM4
TIM2 TIM1 NA TIM3 TIM4
TIM3 TIM1 TIM2 TIM5 TIM4
TIM4 TIM1 TIM2 TIM3 NA
TIM5 TIM2 TIM3 TIM4 NA
1047DMAT a “T1 Mx _DI"NTEN
z "0x14
Pv' OX0OO®O®MO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved TDENRese UDENRese TIE Ul E
rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved CC4DiCC3DHCC2DfCC1D Reserved cc41 |CcC3lI |CC21(|(cCC1I
rw rw rw rw rw rw rw rw
B
31:22 Reserved G ~ G B v
21 TDEN "H 0 DMA " Trigger DMA request enabile
0 0 DMA
I "H ODMA A
20 Reserved G ~ G By
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B
19 UDEN "H DMA " Update DMA request enable
0] DMA '
1 "H DMA A
18 Reserved G ° G B v
17 TIEN 0T a ~ Trigger interrupt enable
oT
1 a 0T A
16 UIEN "H T ~ Update interrupt enable
0] T
1 "H T A
15:12 Reserved G ° G By
11 CC4DEN "H / 4 DMA ~ Capture/Compare 4 DMA request endble
0] / 4 DMA ’
1 H / 4 DMA A
10 CC3DEN "H / 3 DMA ~ Capture/Compare 3 DMA request endble
0] / 3 DMA ’
1 H / 3 DMA A
9 CC2DEN "H / 2 DMA " Capture/Compare 2 DMA request enéble
0] / 2 DMA ’
1 H / 2 DMA A
8 CC1DEN "H / 1 DMA Capture/Compare 1 DMA requestadae’
0] / 1 DMA ’
1 H / 1 DMA A
7:4 Reserved G ~ G By
3 CC4IEN "H / 4T ~ Capture/Compare 4 interrupt enable
0] /4T
1 H /4T A
2 CC3IEN "H / 3T Capture/Compare 3 interrupt endble
0} /3T
1 "H /3T A
1 CC2IEN "H / 2T Capture/Compare 2 interrupt endble
0] / 21
1 "H /2T A
0 CC1IEN "H / 1T Capture/Compare 1 interrupt endble
0 TR
1 "H /1T A
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10.4.8 / I Tl Mx _CCMOD1
VA "0x18
Pv' ' 0x0000 O00O0OO
e 77 ~ ¥ v CCxSELyA i
B b ~ ¥ Nb AOCx = ¥ W w ~ I Cx = ~ i
w A Y Web ¥ ~ h w b A
¥ '
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
OC2MD[ 2: 0]|OC2ClOC2F|OC2P CC2SELT[ 1 oa mMbD[ 2: 0] |[OC1CHOC1FfOC1P CC1SELTJ 1
rw rwoorw rw rw rw rwoorw rw rw
B
31:16 Reserved G ° G By
15:13 OC2MDJ2:0] ¥ 2 Output Compare 2 mode
12 OC2CEN ¥ 2 03~ Output Compare 2 clear enable
11 OC2FEN ¥ 2 a = Output Compare 2 fagnablé
10 OC2PEN ¥ 2 a = Output Compare 2 preload endble
9:8 CC2SEL[1:0] / 2 A" Capture/Compare 2 selection
By S B 2 '
00 cc2 w o F’
01 cc2 w o T IC2 TIZ:
10 CC2 w o T IC2 TIL:
11 CccC2 w "7 IC2 TRE: A b op o - T
~ TIMx_SMCTRL TSELS ~ A
* CC2SEL " "~ TIMx_CCEN CC2EN=0" "0 A
75 OC1MDI[2:0] ¥ 1 " Output Compare 1 mode
"B G F& H"™ OCIREF _ = OC1 OCIN v~
- OC1 OCIN 0 _ 6 TIMx_CCEN.CC1P
TIMXx_CCEN.CCINPB A
000 * A TIMx_CCDAT1 TIMx_CNT H OC1REF
H” A
001 1 Wy A TIMx_CCDAT1=TIMx_CNT ~
OC1REFH" Ly A
010 1 Wy A TIMx_CCDAT1=TIMx_CNT ~
OC1REFH" Ly v A
011 A TIMx_CCDAT1=TIMx_ CNT ~ OCIREFH~” A
100 L A OCIREFH~” Ly v A
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101 L A OCIREFH~ Ly A
110 PWM 1- 3k 7 TIMx_CNT < TIMx_CCDATT
1  OCIREFH~™ w Tty A ! 7
TIMX_CNT > TIMx_CCDATT ¢ 1  OCIREFH” wyv A"
A
111 PWM 2- st 7 TIMx_CNT < TIMx_CCDATT
1  OCIREFH™ wv Tt A ! 7
TIMX_CNT > TIMx_CCDATT ¢ 1  OCIREFH" wu Tty
A
1 PWM 1 PWM 2 T~ OCIREF 7
7 " @ [ PWM w T A
OC1CEN ¥ 1 6 @6 ~ Output Compare 1 clear endble
0 OCIREFbi ETRF ~ '
T w [ ETRF ~ - OC1REF=@\
OC1FEN ¥ 1 a = Output Compare 1 fast enable
B v CC ¥ 0 "~ Hw A
0 L CCDAT1 v~ CC1 b da 0 A 0
T W il CCl % W 50 A
A b EO W iy A ~ oc1 Y
b A 0 CCl ¥ w 3a
A
OCXFEN PWM1 PWM2 b A
OC1PEN ¥ 1 % a ~ Output Compare 1 preload endble
0 TIMx_CCDAT1 v w A TIMx_CCDAT1
Q b Q" v A A
1 a  TIMx_CCDAT1 v w A ] Q bA
Hp 0 * TIMX_CCDATL v v | TA
1 - TIMx_CTRL1.ONEPM=1 v / g~ a PwWM
b % g it wA
1:0 CCISEL[1:0] / 1 A~ Capture/Compare 1 selection
2y S FT '
00 ccC1 w oF’
01 ccC1 W "7 IC1 TIL:
10 ccC1 W "7 IC1 TIZ:
11 CcC1 w "7 IC1 TRG: A b P o - T
" TIMx_SMCTRL TSELS ~ A
" CCI1SEL " ~ TIMx_CCEN CC1EN=0" "0 A
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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
I C2F[3: 0] I c2pPsC] CC2SELJ 1 I C1F[3: 0] I C1PSC] CC1SELJ 1
rw rw rw rw rw rw
B
31:16 Reserved G ° G By
15:12 IC2F([3:0] b 2 " Input capture 2 filtér
11:10 IC2PSC[1:0] i 2 Ne ~ Input capture 2 prescaler
9:8 CC2SEL[1:0] / 2 " Capture/Compare 2 selection
By SR '
00 CcC2 u F’
01 CcC2 €y "7 IC2 TIZ:’
10 CC2 €y "7 IC2 TIL:
11 CC2 "R (071 TREG: A . b P o - T
TIMx_SMCTRL TSELP ~ A
" CC2SEL 4 * TIMx_CCEN CC2EN=0" 0 A
7:4 IC1F[3:0] - 1 " Input capture 1 filtér
3 B ygTIL 7 i A Wae Hp -
[Ne B % Wae F T
0000 “ Y fors 1000 fsampLing=foT/8 N=6
0001 fsampung=fck_INT  N=2 1001 fsampLing=fDTs/8 N=8
0010 fsampung=fck_INT N=4 1010 fsampLing=foTs/16 N=5
0011 fsampung=fck_INT  N=8 1011 fsampLing=fDTs/16 N=6
0100 fsampLing=fpTs/2 N=6 1100 fsampLing=foT/16 N=8
0101 fsampLing=fpTs/2 N=8 1101 fsampLing=foTs/32 N=5
0110 fsampLing=foTs/4 N=6 1110 fsampLing=foTs/32 N=6
0111 fsampLing=foTs/4 N=8 1111 fsampLing=foTs/32 N=8
3:2 IC1PSC[1:0] 1 1 Ne " Input capture 1 prescaler
2 y=auCCl "~ ICI” Ne A
W  TIMx_CCEN.CC1EN=D 1 Ne BA
00 Ne ~ Y03t [ W a 0 W '
01 20 HUDD 0 W '
10 doHO® OW '
11 8 Hp 0O A
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1.0 CC1SELJ[1:0] / 1 " Capture/Compare 1 Selection
2y R A 2 B '
00 CC1 u F’
01 CC1 by 7 IC1 TIL:
10 CC1 by T IC1 TIZ:’
11 CC1 yw "~ ICc1 TRCG: A b P o - T
TIMX_SMCTRL TSELB ~ A
" CC1SEL * TIMx_CCEN CC1EN=0" 0 A
1049 |/ Z T1I Mx _CCMOD?2
Z "0x1cC
Pv' ' 0x0000 0O0O0O
a y::r CCMOD1
¥ '
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
OC4MD[ 2: 0]|OC4CHOC4F|OC4P CC4SELT[ 1 OC3MD[ 2: 0]|OC3CEOC3F|OC3P CC3SEL[ 1
rw rw rw rw rw rw rw rw rw rw
B
31:16 Reserved G ° G By
15:13 OC4MDJ2:0] ¥ 4 " Output compare 4 mode
12 OC4CEN ¥ 4 0a "~ Output compare 4 clear enable
11 OC4FEN ¥ 4 a = Output compare 4 fast enable
10 OC4PEN ¥ 4 a = Output compare 4 preload endble
9:8 CC4SEL[1:0] / 4 ~ Capture/Compare 4 selection
2y S At '
00 cc4 o F’
01 cCcC4 w " IC4 Ti4:
10 CcC4 "I (07) TIg: "’
11 CC4 w " IC4 TRE: A b P o - T
~ TIMx_SMCTRL TSELB ~ A
" CC4SEL ~ TIMx_CCEN CC4EN=0" 0 A
75 OC3MDJ2:0] ¥ 3 " Output compare 3 mode
4 OC3CEN ¥ 3 0a ~ Output compare 3 clear engble
OC3FEN ¥ 3 a = Output compare 3 fast enable
2 OC3PEN ¥ 3 a = Output compare 3 preload endble
1:0 CC3SEL[1:0] / 3 " Capture/Compare 3 selection
>y R A '
26/5634
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B
31:16 Reserved G -~ G By
00 CcC3 u F’
01 CcC3 ¥y T IC3 TI3: '
10 CC3 ¥y T 7 IC3 TI4:’
11 CC3 w "~ IC3 TRE: A b op o - T
® TIMX_SMCTRL TSELB A
* CC3SEL * TIMx_CCEN CC3EN=0" 0 A
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
| CAF[3:0] I C4aPSC| CC4SELJ 1 | C3F[3:0] | C3PSC| CC3SELJ 1
rw rw rw rw rw rw
B
31:16 Reserved G ~ G B v
15:12 IC4F[3:0] - 4 (Input capture 4 filter)
11:10 IC4PSC[1:0] “ 4 Ne (Input capture prescaler)
9:8 CCA4SEL[1:0] / 4 (Capture/Compare 4 selection)
2 y ("7 FYy 1 -~ '
00 CcC4 q F’
01 CcC4 I (07 TI4:’
10 CC4 " (07 TIg:’
11 Cc4 W " IC4 TRCG: A () o - T (
TIMx_SMCTRL TSELB A
" CC4SEL (TIMx_CCEN CC4EN=0) "0 A
7:4 IC3F[3:0] - 3 (Input capture 3 filter)
3:2 IC3PSC[1:0] 1 3 Ne (Input capture 3 prescaler)
1:0 CC3SEL[1:0] / 3 (Capture/compare 3 selection)
2 g ( "/ FYy 1 -~ ‘
00 CC3 u F’
01 CC3 4 T 7 IC3 TIS:
10 CC3 4 T 7 IC3 TI4:"’
11 CC3 W 7 IC3 TREG: A b P o - T (
TIMx_SMCTRL TSELP )A
" CC3SEL (TIMx_CCEN CC3EN=0) "0 A
26/% 34
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“TI Mx _CCEN

Z "0x24
Pv' ' 0x0000 0O0O0O
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
CC4H CC4E Reserveg CC3H CC3E Reserve CC2H CC2E Reserve CC1HCC1E Reser ve
rw rw rw rw rw rw rw rw
B
31:16 Reserved G ~ G By
15 CC4P / 4 % ~ Capture/Compare 4 output polafity
a TIMx_CCEN.CC1P A
14 CC4EN / 4 ¥3a = Capture/Compare 4 output endble
& TIMx_CCEN.CC1EN A
13:12 Reserved G ~ G B v
11 CC3P / 3 ¥ ~ Capture/Compare 3 output polafity
& TIMx_CCEN.CC1P A
10 CC3EN / 3 ¥a "~ Capture/Compare 3 output endble
d TIMx_CCEN.CC1E A
9:8 Reserved G -~ G B v
7 CC2P / 2 ¥ " Capture/Compare 2 output polafity
d TIMx_CCEN.CC1P A
6 CC2EN / 2 ¥a "~ Capture/Compare 2 output endble
ad TIMx_CCEN.CC1EN A
5:4 Reserved G -~ G B v
3 CC1P / 1 % " Capture/Compa 1 output polarity
CC1 u ¥ '
0 OcC1
I OC1iv
CC1 - '
B 6 a ICl IC1L T H" bw OH" H™ A
g i IC1¥ 3+ 0 “bA b 0 " Ic1 i A
i Ic1” i} *bA b o “1Ic1 T A
2 CC1EN / 1 ¥a ~ Capture/Compare 1 output endble
CC1 u F'
g " °~ oc1 F- oc1 * W ¢ MOENA OSShA OSSR Ol1a
OIIN CCINEN v A
1 " OCH™ ¥ | FOO0 ¥ W 6 MOENa OSSh OSSR
Ol1a OIIN CCINEN v A
Ccc1 o T
26/6 34
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B
B_ 3 v ~ TIMx_CCDAT1 A
0 )
1 a A
1:0 Reserved G ° G B v
1% %OCx ¥ Ls
CCxEN OCx output status
0 Disable output (OCx=0)
1 OCx = OCXREF + polarity
' /[ % OCXx | / O J_6 OCx yi GPlI OAFI O A
104.11 / I Tl Mx CCDAT1
VA "0x28
Pv:  0x0000 O00O0CO
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
CCDAT1[15: 0]
rw
B
31:16 Reserved G ~ G By
15:0 CCDAT1[15:0] / 1 v~ Capture/Compare 1 value
A cc1 w o F
CCDATL ~ b TIMx_CNT v” OCl E:0F%FH" A
TIMXx_CCMOD1.OC1EN B T v w T 1 Q" 40D [
A 17 Hp 0 - v v wb [~ A
A cc1 w o
CCDATL * Ve -~ 1Hm (IC1LD v A
w o v CCDAT1  CCDDAT1+ 0 A
w F N CCDAT1 CCDDAT1 Q A
10.4.12 / 2 Tl Mx CCDAT?2
Z "0x2C
Pv: 0x0000 O0O0OO
26/b34
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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
CCDAT2[15: 0]
rw
B
31:16 Reserved G ~ G By
15:0 CCDAT2[15:0] / 2 v~ Capture/Compare 2 value
A cc2 v EF
CCDAT2 ’ b TIMx_CNT v’ 0oC2 %: 0 A
TIMx_CCMOD1.0C2PENB T v ow T o1 Q" 40
A - He & v v wD [ - A
A cc2 v o
CCDAT2 ’ Wae - 2 Hle (IC2) D v A
w - - CCDAT2  CCDDAT2~ o A
w F N CCDAT2 CCDDAT2 0 A
104.13 / 3 T1I Mx CCDATS
Z "0x30
Pv:  0x0000 O0O0OO
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]
rw
B
31:16 Reserved G ~ G B v
15:0 CCDAT3[15:0] / 3 v~ Capture/Compare 3 value
A cc3 y  F
CCDAT3 ’ 13 TIMX_CNT v’ oc3 E:0FH" A
TIMx_CCMOD2.0C3PENB T v w "1 Q" 40
A 1- He b v v wb [ ~ A
A cc3 y T
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31:16 Reserved G -~ G By
CCDAT3 ’ Wa - 3 Hp (IC3)D v A
W o Ny CCDAT3  CCDDAT3~ oA
u F - CCDAT3  CCDDAT3 o A
104.14 / 4£ T1I Mx CCDAT4
Z "'0x34
Pv:  0x0000 O0O0O0OO
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
CCDAT4[ 15: 0]
rw
B
31:16 Reserved G -~ G B v
15:0 CCDAT4[15:0] / 4 vy~ Capture/Compare 4 value
A cca woF
CCDAT4 ’ b TIMX_CNT v oc4 E:0FH" A
TIMX_CCMOD2.0C4PENB T v w T Q" 40
A He b v v wb [~ A
A cca w oo
CCDAT4 * Ve -~ 4 Hip (IC4) D v A
W o - CCDAT4  CCDDAT4~ oA
u F - CCDAT4  CCDDAT4 Q A
10415 Ne ~ Tl Mx _"PSC
Z "'0x40
Pv " 0x0000 00O00O
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]
rw
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31:16 Reserved G -~ G By
15:0 PSC[15:0] Ne v " Prescaler value
fek_ont = fek_psd (PSC [15:0] +1A
0 He ~ PSCv w¢ [ Ne TA
104.16 ~ “TlI Mx AR
A :0x44
B v : 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]
rw
B
31:16 Reserved G - G B v
15:0 AR[15:0] N v " Auto-reload valué
AR % - 3 v A a 931°' AR
“bA
. vy - b bA
104.17 " TlI Mx _TNT
Z "'0x48
Pv" " 0Ox0000 00O0O
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]
rw
B
31:16 Reserved G - G By
15:0 CNT[15:0] v = Counter valué
27/® 3 4
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10.4.18 1 " TI Mx _CIFILT
Z ‘'0x64
Pv " 0Ox0000 00O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reesr ved THRESH Rese WSI| ZE FILT
rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved PSC
rw
B
31:30 Reserved G ° G By
29:24 | THRESH[5:0] v (Threshold) 63
v A o p- G 6 vVt e
Y A t G v A op 1 O G
vl ¥FG bi A v U G ¢ Windowvy ®WAA
v '
V' T T Ne - la Ne R
G o WA
o T 4 32 Ne "Y1 v w 03.2C= 4 + |
v* H~ v© Ne p- - G o A
o H” W 3.2°  Ne Y troov o ouwll (B2)=RA
23 Reserved G ° G By
22:17 WSIZE[5:0] ) v"™ Window sizé ~ 63
0 _x noe # VA p FIFOu 648"~
4 63 7 ) W 63A
16 FILTEN a Filter enablé *
0:
1: a
15: 8| Reserved |G ~ G B v
7:0 PSC[15:0] G Ne v" Prescaler *
G - 128Ne = 8B ~ A
Ne [ A _ Ha H A -
v W A
10.4.19 2 " TI Mx _CZFI LT
Z ‘' 0x68
Py " 0x0000 00O00O
27/534
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29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reser ve THRESH Rese WSI| ZE FILT
rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved PSC
rw
B
31:30 Reserved G ° G By
29:24 | THRESH[5:0] v (Threshold) 63
v A o p- G 6 vVt e
Y A t G v A op 1 O G
vl ¥FG bi A v U G ¢ Windowv ®WAA
v Y '
A T T Ne - la N R
G o WA
o T W 3.2%  Ne "Y1 v w 03.2C= 4 + |
v* H” v’ Ne p- - G o A
o H” W 3.2°  Ne Y troov o ouwll (B2)=RA
23 Reserved G ° G By
22:17 WSIZE[5:0] ) v"™ Window sizé ~ 63
0 _x noe # VA p FIFOu 648"~
W 63 7 ) w 63A
16 FILTEN a Filter enablé *
0:
1 a
15: 8| Reserved |G ~ G B vy
7:0 PSC[15:0] G Ne v~ Prescalér
G - 128Ne = 8B ~ A
Ne [ A _ Ha H A -
v W A
10.4.20 3 " TI Mx _C3FI LT
Z "'0x6C
Pv " 0x0000 00O00O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserve THRESH Rese WSI1 ZE FILT
rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
271534
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Reserved PSC
rw
B
31:30 Reserved G -~ G By
29:24 THRESH[5:0] v (Threshold) 63
v A o p- G 6 v tNia
Y A t G v A op 1 O G
vt ¥G bi A v 4 G ¢ Windowvy ®WAA
v Y '
A T T Ne - la Ne TF
G o WA
o T W 3.2%  Ne "Y1 v w 03.2C= 4 + |
v* H” v’ Ne p- - G o A
o H” W 3.2 Ne Y tov o ouwll (B2)=RA
23 Reserved G ° G By
22:17 WSIZE[5:0] 0 v" Window sizé ~ 63
0 _ Nv e # VA p FIFOu 648~
W 63 7 0 w 63A
16 FILTEN a Filter enablé *
0:
1: a
15: 8| Reserved |G ~ G B vy
7:0 PSC[15:0] G Ne v~ Prescalér
G - 128Ne ~ 88 " A
Ne ( A _ Hea H A -
v W A
104.21 4 " TlI Mx _CIAFI LT
Z "'0x70
Pv " 0x0000 00O00O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserve THRESH Rese WSI1 ZE FILT
rw w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved PSC
rw
D
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31:30 Reserved G - G By
29:24 THRESH][5:0] v (Threshold) 63
v A o p” G G vV tNhe
Y A t G v A op 1 0 G
vl ¥G bi A v 4 G ¢ Windowv WA A
v '
v’ T " Ne - laea Ne I
G o WA
o~ T v 32* Ne Tt v 4w 03.2C 4 + 1
A H” v© Ne p G o A
o H" ¥ 3.2 Ne Tt ov o ouwlh (B2)=RA
23 Reserved G ° G By
22:17 WSIZE[5:0] 0 v "™ Window sizé ~ 63
0 _x noe # VA p FIFOu 648~
¥ 63 7 0 W 63A
16 FILTEN a =~ Filterenablé
0:
1 a
15: 8| Reserved |G ~ G By
7:0 PSC[15:0] G Ne v~ Prescalér
G v 128\e ~ 88 " A
Ne [ A _ Ha H A -
v W A
10422 ~ 7 " TI Mx _FTLTO
z "0x74
Py' 0Ox0000 O0O0O0O
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 C4FI IC3FI IC2FI IC1FI
r r r r
B
31:4 Reserved G - G By
3 CAFILTO 4 ¥
(0] R '
I ¥ '
271634
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2 C3FILTO 3 ¥
0 Fy '
. ¥ )
1 C2FILTO 2 ¥
0 Fy '
. ¥ )
0 CIFILTO 1 ¥
0] Fy '
1 ¥ '
10423 ~ " TlI Mx | NSEL
Z "0x78
Pv®  0x0000 O0O0O0OO
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 C4SE Reserved C3SE Reserved C2SE Reserved Cl1SE
rw rw rw rw
B
31:13 Reserved G - G B v
12 C4SEL - 4 ~ H”
0 IOM H~
1 COMP H~
* TIM2/TIM3/TIM4/TIM5S
11:9 Reserved G - G B vy
8 C3SEL - 3 T HT
0 IOM H~
1 COMP H~
* TIM2/TIM3/TIM4/TIM5S
75 Reserved G -~ G By
4 C2SEL - 2 ~H”
0 IOM H~
1 COMP H~
* TIM2/TIM3/TIM4/TIM5S
31 Reserved G ° G By
0 C1SEL - 1 T HT
0 IOM H~
I COMP H~
* TIM2/TIM3/TIM4/TIM5S
27/% 34
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Z "0x914
Pv' ' 0x0000 O00O0OO
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

DBADDRI[ 4: 0] Reserved

DBLEN[ 4: 0]

rw

rw

31:13 Reserved

G ~ G By

12:8 DBADDR[4:0]

DMA " DMA base addreSs
B y DMA TIMx_DADDR
W TIMx_DADDR i B
TIMx_DADDR" w
00000 TIMx_CTRLI
00001 TIMx_CTRLZ
00010 TIMx_SMCTRL

10001 TIMx_BKDT

10010 TIMx_DCTRL

[iDMA Base

W @ A
t 1 A H
Address + 40

75 Reserved

G ° G By

4:0 DBLEN[4:0]

DMA D " DMA burst length

B y DMA ~ Q~/ 8~ TIMx_DADDR

00000 1 D
00001 2 D
00010 3 D

10001 18 D

>
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10.4.25 DMA ~ TI Mx DADDR
Z ' 0x98
B v * 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
BURST[ 15: 0]
rw
B
31:16 Reserved G ° G By
15:0 BURST[15:0] DMA v A
Ne Q b - L] " DMA base address + DMA burg
length x4 A

DMA burst len = TIMX_DCTRL.DBLEN + 1.

D t

TIMx_DCTRL.DBLEN=0x3 4 D

DMA base address = The address of TIM_CTRL1 + TIMCTRL. DBADDR * 4

7 TIMx_DCTRL.DBADDR = 0xD

(TIMX_CCDAT1) DMA =4 * DMA ([ =SRAM T Il v
* DMA = TIMx_DADDR A
Hp 0 © TIMX DMA § D 4 A
W TIMx_DADDR DMA [ TIMx_CCDAT1
W TIMx_DADDR DMA [ TIMx_CCDAT?2
é é
- TIMx_DADDR DMA [ TIMx_CCDAT4
27/% 34
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11 (TIM6)
11.1
TI M6 Wa 16 - A
11.2 h
A 16 - at A
A 16" Ne A~ Ne ) wl[ 65586 Kk Vv~
A" T | DMAH® W1
E Hb
A STOP ' wLSI™"™ T ° [EXTI~ 20STOP
10TI Mx " x £ 6
Trigger controller
——{Internal clocKCK_INT)
TIMXCLK
from RCC
Resetenable count PSC _
CK_PSC > prescaler CK_ONT » countefup-counting UDIT
Controller Stop clear or UT\ /
——»
Updateeven\ \
autoreload register Update event
\I The event Interrupt and DMA
11.3
1131 Y °H
f"HR ' Ne & a - A Ii"H D ~ 9 Yy Q
©TI1 Mx _&PTSICMx _ CNT Mx ~ AR
’ wLSI TI Mx _ENTR™A
B v a PBP(TIMx_CTRL1. ARPEN) vwv HsD
UEV b | ATIMx_CTRL1. UPDI S=0 [:: ) )
Tl Mx EVTGEN. UDGN HJDA Tl Mx CTRLI1B CENTEN CK_CNT
A TI MXTRL1. CRTEN Wa A

27/% 34
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11.3.1.1  Ne
TI Mx _PSC" Wae 16 T o6 Y 1[ 65586 Ky A~
Y [ A NW Hp Ne v A
12 Ne Ne ¢ 1 4
CNTEN

Timer Clock=CK_CNT

CK_PSC i

00

Counter register g7 @@@

Update eveit UEV™

|

Prescaler controller register 0

Write a new value in TIMxPSC

Prescaler counter 0

Prescaler buffer

0|

3
11.3.2
11.3.2.1 32
- wi 0 [ TI Mx _ AR Bw OA ” F Hp A
LTI MXTRL1. WPRS ~ TI Mx_EVTGER:MWUDGN Hp (UEV)
Fbw ) TI Mx _STSA UDIg¥ T DMA A G
P 7 T A
O_6 TI Mx _CTRL1. UPRS Hpb “TI Mx _STS. UD1 TF '
TI Mx _CTRL1. ARRENv=¢(TIl Mx_AR) A

Ne ¥ v v(TIlI B8A&)
W oo® vQ© w Ty TI Mx _CTRL1. UPDI S=1
A
Hoe 0 - , " Ne 3 w 0P N v G bi~A
! " Vb W W 0 A
28/ 34
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183 3t ) No = 2/N

Internal clock
divided by2 CNTEN

ecese [ JULIUUTLUTUUTUTUT
Timer clock= CK_CNT —I |—| —I I—I I—I I—I I—L

Counter register 0034 0035X 0036 OOOOX 0001>< 0002>< 0003><i

Counter overflow —I

Update interrupt flagJDITF)

Update everfUEV) —I

Internal clock

divided by N ecrse JULIUUUL JUUUUTTLL
Timer clock= CK_CNT —I // —I
11
/]
Counter register 1F 20 //// 00
Il
Counter overflow —I

Update interrupt flagJDITF)

Update everfUEV) —I
28/b34
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1U4ARPEN=01{:1 a Hp
CK_PSC
Timer clock= CK_CNT
comervsser 51 mE 0
Counter overflow B
Update eveit UEV™
Update interrupt fla@JDITF)
Auto-reload preload register ~ FF 36
Change AR value
Write a new value in TIMXAR
ARPEN=1

CK_PSC —L
Timer clock= CK_CNT

Counter register o @@@@ =

Counter overflow

B
UHTUTUUUT

Update event UEV™

Update interrupt flagJDITF)

Auto-reload preload register F5 36
Write a new value in TIMXAR
Auto-reloadshadowregister F5 X 36
28/534
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11.3.3
A o " CK_I NT
11.33.1p¢ (CK_I NT)
s TI Mx _CTRL 1B CNsTEW' "1 ' Ne P CK_ | NTA
1485 Y L~ »p Ne w1l
CEN=CNTEN
Internal clock H—L
—
UDGN |
CNT_INIT
Counter clock= CK_CNT=CK_PSC 1
Counter register 61 @@@@ @@@@@@@@
11.3.4
L G ~ Cor-Mex A - ~ DBG_CTRL. TH M6 STTIPM6
Y b A A 7 H ~ a 3. 4.9
114T1 M6
i Ta (O X 1.1
' “yYbuAN T 16" We "~ 328~ DA
114.1
11
offse|  Regiser 8|8 ﬂ|2|R|8|ﬂ|§|m|ﬁ|&'|8|2|§|2|8|£|3|‘3|ﬁ|:‘ glole|r]e|w|< m|~|~ o
g1z = |2]|¢ g
TIMx_CTRL1 gy ¢ |2]|E £
000h Reserved <| O % o= Reserved | O |
Reset Value 0 0 « 0 0 0
004h| TIMx_CTRL2 Reserved | MMSEL[3:0] | Reserved
28/534
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Reset Value 0 | 0 | 0 | 0 |
&
TIMx_STS a
008h| Reserved 2 Reserved
Reset Value 0
z
[TIMx_EVTGEN Q
00CH Reserved 2 Reserved
Reset Value 0
Fi ° z
TIMx_DINTEN a g w
014h| Reserved > o 2 Reserved
o}
Reset Value 0 x 0
TIMx_PSC PSC[15:0]
040h Reserved
Reset Value O|0|0|0|0|0|0|0|0|0|0|0|0|O|0|0
TIMX_AR AR[15:0]
044h Reserved
Reset Value 1|1|1|1|1|1|1|1|1|1|1|1|1|1|1|1
TIMx_CNT CNT[15:0]
048h Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0

11.4.2

L 1

(T1 Mx

_CTRL1)

Z O0x00
Bv: O0x0000 O0O0O0O
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 ARPE|ONEP Reserve UPDI| UPRS Reserved CNTE
rw rw rw rw rw
B
31:10 Reserved G ° G By
N "H B~ Auto-reload preload enable
9 ARPEN 0 TIMx_AR
1 TIMx_AR a
¥yl ~ One pulse mode
0 1o © b Hp b A
8 ONEPM . X
I a 1 | - nw Hib 0 A -
TIMX_CTRL1.CNTEN B ~ A
7:6 Reserved G -~ G B v
Update disable
B 6 / ) Hie (UEV) Hie A
5 UPDIS 0 UEVA YN pHW” UEV
T ¥
T TIMx_EVTGEN.UDGN #
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a v v A
1 UEV Ab Hup " ARAPSC G i VA "
TIMX_EVTGEN.UDGN? ~ 1 A Ne A
Update request soufte
B G ) UEV Hp A
0 T DMA a " YWkyv HB @¥ T DMA
4 UPRS '
; -
i TIMx_EVTGEN.UDGN B
1 T DMA a "7 F ¥ T DMA
31 Reserved G -~ G By
a ~ Counter enable
0 CNTEN 0 ’
1 a A
1143 L Z TI Mx _CTRL?2
Z "0x04
BPyv' 0Ox0000 O0O0O0O
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
MMSEL[ 3: 0] Reserved
rw
B
31:16 Reserved G - G B vy
15:12 MMSEL][3:0] h
48 ¢ h no [t ~ TRGO A~ .
X000 B -  TIMx_EVTGEN.UDGN B ¢ L * B F
TRGO I A W " TRGO: H™ b B A
X00I a -TIMx CTRLLCNTEN® B 0 ¥ (TRGOA T a
W p C A
TIMx_CTRL1.CNTEN B 8 Y " - a H”
B A
a H” b ~ L " TRGO: We - wh i/t
~ &  TIMX_SMCTRL.MSMD B ~ A
X010 - Hebu 0 ¥ (TRGOAP ~ h T oobr
Ne A
11:0 Reservd G -~ G By
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11.4.4 (TI Mx _STS)
Z 0x 08
Bv: Ox0000 O0OOO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved ubDI T
rc W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved
B
31:17 Reserved G ° G By
16 UDITF T ~ Update interrupt flag
Yv s nod He ~ B ) '
) TIMx_CTRL1.UPDIS = 0f v ¥ A
) TIMx_CTRL1.UPRS =0 ~ TIMx_CTRL1.UPDIS=0 >}
TIMX_EVTGEN.UDGN B y A CNTA
B ) A
0 0 Hup
1 0 T
15:0 Reserved G - G B vy
Qo
11.4.5 Hop (TI Mx _EVTGEN)
Z O0x0C
Bv: 0 x0000 O0OO0O0O
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 UDGN Reserved
w
B
31:9 Reserved G -~ G By
8 UDGN *” Hb ~ Update generatién
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B
p~ Y B v py A
0 A
' . A 3 * Ne
A
7:0 Reserved G -~ G By
1146 DMAT a (TI Mx _DI NTEN)
Z O0x14
Bv: O0x0000 0O0OO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved UDEN Reserve UIE
rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved
B
31:20 Reserved G ~ G By
DMA a = Update DMA request enable
19 UDEN 0 DMA
Y DMA
18:17 Reserved G ~ G B v
T a ~ Update interrupt enable
16 UIEN 0 T
I g T
15:0 Reserved G ~ G B v
1147 Ne (TI Mx _PSC)
Z O0x40
Bv: Ox0000 O0OOO
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]
rw
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B
31:16 Reserved G -~ G By
15:0 PSC[15:0 Ne v~ Prescaler value
PSC v Hup [ Ne A ~ Ne
PSC+A
1148 * (TI Mx _ AR)
Z O0x 44
Bv: O0x0000 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]
rw
B
31:16 Reserved G ° G By
15:0 AR[15:0] N v~ Auto-reload valugé
"By v | y T vA
T H ~ & 1133
TIMX_AR.AR [15:0}v - b bA
11.4.9 (TI Mx _CNT)
Z O0x 48
Bv: Ox0000 OOOO
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]

rw
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B
31:16 Reserved G G By
15:0 CNT[15:0] v~ Counter value
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12 - IWDG”™
12.1
N32A®52 ~ 1 WDG o ~ WWD G Y _ b A
a v ey n L % A
~ 1 WD'G 32KHz2 p ~LsSI - " He MCW
. Ty A Ty o n #a A Ty _
G P Al WDG h H bu n p
L vy A
L PWR_CTRL. | WDBGRITEWD G [0 ~ ¢~ e B
606 WD@ Pb” B~ Al WDGB 3™ v w A
‘ G vI WDGRSTENA1
122 h
A 13
A RC L * SLEERTOP I b
A 7y BV w
A [ 0x 0070 B~ g -
A e
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123w
12 w
LSI
User Program 30KHz
IWDG_KEY.KEYV == 0x5555 l

| wbG_PREDIVPD _
4/8/16/3264/128256 > IWDG_STSPVU

A Y

IWDG_RELV.REL . 12 Bit Counter==0
12-bit reload value AT Down Counter = IWDG Reset
A
\ J
IWDG_STSCRVU
Reload Enable
IWDG_KEY KEYV
| WD'G 0xCCQT I WDG_KEY. KBFYV[ 15: 0 A
[ 0x000 v MCU Wae BH" " | WDG_RERETH ~~ Bk OXxAAAA

Q" | WDG_KEY. KEF'V[ 15+ 04 4 | WDG_RELV. REL[ 11: 0]
v B @ A

~ BN - Whe - as

a N o ow 1 B~
> [ o6& v A
12.3.1 G
| WDG_PREDIWDG_RELVi QG w A k H @ Ho|E &)
| WDG_KEY wOx5B855 171Ky } P QG Al WDG_STS. PVU
Ne v Al WDG_STS. CRVWDG v A Ne v /
v S b | WDG_STSB PVU WDG_STS.BARWYU v / v
Y b | WDG_STSBE PVU WDG_STS.BEGARV U

b" | WDG_KEYOX AAARAw ~ QG w A
12.3.2

N CorMém A ~" | WDG b A “i,0_oc
DBG_CTRL. | WBQA STOGP uwilo A A Buyufios b

I
>
>
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3.3.2 A
12331 WD G
W | wb@ ° ) P~ B | WDG ~ t | WDG®
w A A

RUN 1] O0x45B71 WDG_KEY. KEYV[15: 0] ~ 0x89@B
| WDG_KEY. KEWNVYy 15: 0] " A

Y SLEEP STOP ¥ | WDG "1 WDGRUN 1 ~ 0xDDDD
Q" | WbOG_FREEZE. FREEZE[MGU 0]J]SLEEP STOP ~ | WD@ *
S OxDD@D | WDG_FREEZE. FREEZE[ I155LEEP STOP
1 WDG* T b A

| WD G - L LS A
12.4
| WD G " e * “ | WDG_ RRY Ne | WbDG_PREDI V

"1l WbDG_RELV “ | WDG_SAS

1241 D

| WDG »° OXAAMRA | WDG_KEY. KEBY'V[ 185: 0]FLASH_OB. WDG_SW
B A [ OXFFF i A n Ne LSI A ¥ TW
: v (| WDG_RELV. REly[ 11: ] Ox FAF

b [ o - W A [0 ~
Al WDG 0 BH" A
| WD G Ne v v ® O0x5%55 WDG_KEY. KEA(V[15 0]
| WDG_STS.BCRVWDG_STSE AVWDG_STS.BCRVU v
| WDG_STS. PWo v A7 HBw O ~ v A
P B wi1A ~ 01 WDG_PREDI V.IPMDO®@ :REHLV. REL[ M1: 0]
[ LSI At | WDG_PREDI V.IPWBD@:PELV. RBL[v11: ®]
| WDG_STS. PIVWDG_STSBECRVUA
a Q@ v Ne v~ ¢t [ |l WDG_STSBACRVU v’
| WDG_STS. BVU Ne v A~ Ne v v T 7 Ne v ~
7 v [l WDG_STSBCRWDG_STS. BVU q "
a vow "W Q" b3w ~ A
Ne L* B v 1 2A
121 WDG B
~ m$§ ~ m$§
No PD [2: 0]
REL [11:0] =0 REL [11:0] =0
! 4 000 0.256 512
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/ 8 001 052 1024
/ 16 010 05 2048
/ 32 011 1.0 4096
/| 64 100 2 8192
/ 128 101 4 16384
/| 256 11x 8 32768
12421 WD G
b
1 0x5%®53 WDG_KEY. KHYW[ 15 WDG_PREDWDG_RELV Q
2 | WDG_STSR,. PVYWDG_STS.BCRVW 0 1 v W
3 | WDG_PREDI W.YPD[ Ne &]
4. | WDG_RELV. REL[ 1: 0]
5 OXAA/AA | WDG_KEY. KEFVV[ 15:\0]
6 ) p OXCC@QC | WDG_KEY. KEFY V[ 15: 0A
T Ne v v” 1~ Y7 5 A
1251 WD G
125.11 WDG
121 WDG
Offset | Register :,| 9,| a' a' a| g| w| §| m| m| a| 8| 3| 3| :| 2 £| :| 2| ;*| :| 9.| c»| co| h| w| m| <r| m| N| H| o
IWDG_KEY KEYV[15:0]
| resetvane o oo elo]o]elo e oo e ]o]o o]
IWDG_PREDIV PD[2:0]
004h Reserved
Reset Value 0 | 0 | 0
IWDG_RELV REL[11:0]
] e o T
IWDG_STS g % % E
e Reset Value oSt 0jJ]ojo]oO
IWDG_FREEZE LPFRV[15:0]
T eservae o oo oo oo oo oo o o o oo
12521 WDG "1 WDG_KEY
z * 0x00

B v 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
KEYV[15: 0]
rc_wo
B
31: 16 |G G - G Bv A
15: 0 |KEYV[ 1 C v 0 b
oxccee - " o) a ¢ . v b Tt
bi b L~
OXAAAA' IWDG_RELV T RELv v Y B
0x5555 IWDG_PREDIV IWDG_RELV (oX¢]
0x4567 IWDG"* ~ RUN WA IWDG
Ox89AB IWDG "~
12531 WD G Ne "1 WDGPREDI V
Z ' 0x04
B v ' 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]
rw
B
31:3 |G G - G BvA
2:0 PD[ 2:0 No
| WDG_KEY. KEY VP4 558F Q G Al WDG_STS. PWUCO
t PD[ &: 0] ANe 7
000 No =4
001 No =8
010 No =16
011 No =32
100 No =64
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B
101 Ne =128
TrY Ne =256
1 VDD 4 Ne v A 2 b ¢ 1%
- A T vy | WDG_STSwRVU A
12541 WD G "I WDG_RELYV
Z " 0x08
B v ' OxO0000FFF
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[11: 0]
rw
B
31:12|G G - G Bv A
11: 0 |REL[ 11 v A
oG Ay v’ 0x AARA | WDG_ KE W [KIEBY:
iv A L v p A Ty @
v Ne v T a 1 2A
7 | WDG_STSSs@RVE A
1 VDD 4 vA 2 b ¢ %
- A T dv, | WDG_STSALBRVU A
12551 WD G "1 WDG_STS
Z ' 0x0C
B v 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 LPFRIRUNFR CRVU PVU
r r r r
2 9/%3 4
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B
3 U:; G G - G BvA
3 LPFREF|Y w 1 WDG
2 RUNFREIRUN ¥ WDG
1 CRVU v
v "B vA p B p A b
| WDG_KEY. KEYVydL BxBF58u0 | WDG_RELV. REL
v A
0 PVU Ne v
Ne v CB Ne vA » B~ p A b7
| WDG_KEY. KEWWYVy4dL BxB8F58 40 | WDG_PREDI V. P
v A
12561 WG * "1 WDG_FREEZE
Z ' 0x10
B v 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
LPRERV[15: 0]
rc_wo
B
31:16|G G - G BvA
15:0 LPRERV|Y w M1 wbpes [/ ®
OxDDDDMCU ~ SLEEP STOP a | WDG '’
P QO0xDDDDMCU ~ SLEEP STOP I WDG
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13 o ~ WWDG”~™
13.1
0 " WWD G APB1 Yy 4096 - 0
A~ WWDG @ Ny G ) z

i b D A WWDG i [ o VHIF WWDG_CTRE{ T6
w oy A 0 B A
13.2 h
A 14 -
A WWDG ooy Bwod B

E v 6 0x40

E V G o v ¥
A | T - FT a * v [ Ox40w” T

" WWDG_CFG. EWI NT

13.3w
" WWDG_CTRL."ACTB4 "~ WWDG_CTRL.T[i13:0] Ox3F
" WWDG_CTREB. T6" ) ¥ V G o v
BAwR @ BY b 4 o T v A
13 o w
| oS oot — .
WWDG Config RegistdVWDG_CFG ©
‘ W[13:0] 14-bit window value }7 |7 j— Reset
WWDG_CTRL.BACTB - “WWDG G ! BALS
- WWD G a - v : A - 8 B
MSB( WWDG_CTRLT T[ ®3: 619 1 Y 4 B A APB1
WWDG_CFG. TI MERB[ 1NeO ]V _ = i AWWDG_CFG. W[ 13: 0]
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0 A
; [ o VH|f WWDG_CTReE{®T@®y {4 - 7 BA 12
Vo b A
WWDG_CFG. BWI NT T A p [ 0x40 “ T A 7 yN
) A G T " | SR Y Y WWD G

BA AOY WWDG_STS.NEMWY T A

Qap

13.4 4 T

12wWwWDG 4 o T

CNT DownCounter
Refresh not allowed Refresh allowed

4 ¢ J
T[13:0] = —————— L ___.

W[13.0] - N .

~~

oxF-—tbt——————— e (SN - — =

» Time

TP?LK x 4096x 2"'MERB

0x41 — |

0x40 —

WWDG_EWINT !, /
EWINTF=0
Reset

|
T[13:6] value | |
|
; |
. o WWDG_CFG. W[13:vO]x3FFPxXx8F" o A MC U
B A a Ne APB [COx3FKMF [O0x3F 13

"X APB 4w32MHZ E u'

4 Y TTMTWE “Ypdnr TwoO p
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TecLkiAPB1 “YB W' ms
PCLK1=32MHz-
1 3WWD G
TI MERB “ m$ " m$
0 2089 0.128
1 417 8 0.256
2 8356 0.512
3 16712 1.024
13.5
N Cor-Mex A ~° WWDG A ~i:b_c¢ T
DBG_CTRL. WWDGA STOP willa A A Buyufioo b A
3.3.2 A
13.6
13.6.1 WWD G
1. RCC_APB1PCLKEN. WEDGEMNI A 1]
2. P WWDG_ _CFG. T| MERB[ 1®%WWD&] Ne
3. b WWDG_ CTRL.BT[ 13: 0] v A 8 MSB( WWDG_CTRL. T[13:
T WA w Ty 4 B
4. WWDG_CFG. W[ 13:: 0] o v
5. WWDG_CTRL. AEZ B [WWD]G
6. P b WWDG_STS. EWHAH NTF[TD]
7. WWDG_CFG. EWR §T[ k6] T
29/% 34

M E
V!
* +86-75586309900

‘' https//www.nsingtectcom

NSING TECHNOLOGIES INC .

o 109 A

D ' +86-75586169100
' 518057



ah

W EIREAR

www.si ngt @mh

13.7WWD G

13.7.1 WWD G
1 2WWD G
Offset e EEEEEEEEEEEEEEEEEEEEEEEEEEEREEEE
WWDG_CTRL E T[13:0]
0x00 Reserved <
Reset value 0 l|l|l|l|l|l|l|l|l|l|l|l|l|l
| 2
0x04 Wwpe_cre Reserved % E sl
=
Reset value OO|0 1|l|l|1|1|1|1|1|1|1|1|1|1l
WWDG_STS E
0x08 Reserved E
Reset value T
1372wWwwb G L " WWDG_CTRL
Z ' 0x00
B v ' OxO0003FFF
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
Resel| ACTHB T[13:0]
rs rw
B
31:15|6 G - G BvA
14 ACTB B
ACTB=1 Ty BA B p B B P A
ACTB=1 Ty B A
0
1
13:0 |T[13:0]| B~ v A (40 9BMERB P CLIK P A Lt 0x40 |
Ox3F6 ~ ~ v Wae PA
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Z ' 0x04
P v ' OxO0003FFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved EWI N
rs
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TI MERBJ 1 W[ 13:0]
w rw
B
31:17 G G - G BvA
16 EWI NT | T
g [vOox40wDd T A T B ) A
15: 14Tl MERB|]
Ne "y k 7
00 CK ~ PCLK1 Yy 4096 Yy
01 CK " PCLK1 Yy 4096
10 CK " PCLK1 Yy 4096
11 CK " PCLK1 Yy 4096 8
13:0 |W[13:0]14 ov
N | S o v A
13.7.4 WWD G " WWDG_STS
Z ' 0x08
B v ' 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 EWI N
rc W
B
31:1 |6 G - G BvA
30/34
M EY NSING TECHNOLOGIES INC .
V' v 109 A
' +86-755-86309900 D ' +8675586169100
‘' https//www.nsingtectcom * 518057



EREK

O

www.si ngt @mh

B
0 EWI NTF |k T
[vOox40 B ) A D Q" fioo AQ fAlo
A T a - B3y BA
14 ~ ADC”
14.1
12 ADC g A" 1% T 1& 2ep H® ANe
Al D "y Y a a W AADC v ! 16
TA vy " H N vp~ f ADC ~
w24 MHAz

142 AD
A le ADT i v " 1% 2@ P
A 123 N ~ 1 MSPS
A ADC Now D

E HISPLAAHB YW ADC_CLK Ny [24M

E HI SHSBw ADC_1MCLK Y6 p wo 1 MHz
A 0
A o™ 0T
A 2

E

E
A K 5a M) W @ buffer
A Ty W
A Ty 0 ¢ A
A ADC Db 4 2.4wB5W A
A ADC A4 0 VppH A
143AD Qv
1 whe ADC v 144y ADC A
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14ADC
Interrupt
enable bits
End of conversion Flags :
ENDC | ENDCIEN \ ADC interrupt to NVIC
Analog watchdog evenf ENDCA [P ENDCAIEN —>
d 9Vl AwWDG M AWDGIEN J
Analog watchdog
i Compare result |
High threshol12 bit)
Low threshold12 bit)
L
VRer Data registed ™ 9
FData registet. &
Vker Data registe E
Vbpa Data registeB a
Data registe#t =
Vssa (16bit e ®
AN
Analog MUX Conversion channels select
proper data register
ADCx_INO
&PIo AD conversion ADCCLK
ADCx_IN1 Port
| | Order conversion channel
3¢ 3¢
Up to5 y'y
ADCx_IN14
TS ———P]
VRepNT =]
From ADC prescaler
EXTRSEL[3:0]
TIM1_TRGO _,{ EXTRTRIG bit
TIM1_CHL -
TIMICH2 -]
TIM1_CH3 =P
TIM2_TRGO —P|
TIM2_CH1L =P
TIM2 CH2 =] Start trigger
TIM3_TRGO =}
TIM3_CH1L =P
TIM3 CH2 =]
TIM4_CHL =P
TIM4_ CH4 =P
v TIM5_CH1 _—:
TIM5_CH4
EXTIx I:] >
—
14ADC
H~
ADG a 1~ .
VREF+ . . . a 1
2. OVrer®Vppa 5 V5
Vboa o G Vbp F' 2 VOVpp(Ob V5
Vs S A T cVSS
ADCx _ I:NJ]1 ~H” 16& -
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1431ADC
ADC :%a “ADC_CLHKCLK, ADCA1MCLK
A HCLKge A

A ADC_CwKDC b A
A ADC_1MClsk w °~ RCQ - 1 MHz

r

1" ADC_CNeKbw b " /[ 24M Ne 1,2,3,41@,48 B0, ,11428,, 256

1432ADC 7 L

7 v nw A "y ADC_CBRRDY A
Ty ADC_CTRL2. OND@& W ADC_CTRLZ2. ONADG A
ADC:: (t SWAB) ADC_CTRLP. ON ~ A

Ty ADC_CTRL2ADN 6 A A N" ADG Mb w

~ 3 eAT ATy ADC_CTRL3. PDRDY ' A
ADC R~ poweown A
14.3.3
@ Ty w 1 A k @ YK WL Ao Ty 1
‘ 3 8a 23 14 0A
; v 5@° 1 T ADC_DATx. SEQx[ 4: 0]

AADC_CTRL2.AEN[2:0]: A
y ADC_DATx. SEQXABCODATXx. SEQx [ 4Amd] A

14349
A D [ ADC_1 N15
A Vgerint [ ADC_I1 N16
ADGCp Y t A
14.3.59
ADC vy ADC_CTRLZ&.0CTU A 7 0" 7 G
~ ADC_CTRLZ. ON=1 1 ~“y * ADC" ~ ADGE W A

We ! T " ADC_STS."ENDCIA
t T a ~ADC_CTRL1. ENDCIENWeT - U

ADC_DXATDAT[ 15 T®A]
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i “AD®A A
14.3.6
ADC Yy ADC_CTRL24 QTU A A~ 0
ADC_CTRLR1ON ° ADC ©“ ADG@ A
- t T B~ ADC_STS."ENDG 1A
t T a B~ ADC_CTRL1. ENDGIEN" WeT A U]
ADC_DXATDAT][ 15 TA]
14.3.7
ADC_CT@N?2. w1l ~ADL AADE “ADC W G i AADC
“ADC_CTRL2. ONT TP p ADC_CTRLQ2I @WC 24
@ Ny B W 1A
12
e T LML L L LT LT
I I ' | |
Set ON tal J_II | |_| ! | // |_| |
ADC pojver on | startfirst convers fon : 7 Start next conthrsion
| | | | :
| | . |
| | ADC Conversion | Next ADC Conversion
ADC | | |
I | ' | |
| | ! Conversion Time | // |
| | i‘ " total conv timé o V4 :
| | I/ .
ENDC | o | | // | |
ENDC is set to0 by software
| |
14.3.8
Ty ADC_CTRL1. AWBGERCH 3t A™ Yy
ADC_WDGHI GH. HTH[ 11: 0] v~ v v’y
ADC_WDGLOW. LTH[A1: 0] v b " 4w ADC vb v
H | A ADC V G Vv VG v ov T

(ADC_STS. AWDBIG]) ADC_CTRL1. AWDGWEN ¢ T A
ADC_CTRL1. AWDGSIC EBITRL1. AWDGGH[M4: 0] b cWe
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@ - 12 A
12
ADC_CTRL1 L8
AWDGSGIBEN AWD GE RICH
0 0 1
W 0 1 1
14.3.9
ADC_CPRICAMO™ Y v ADC_DATxXx. SEQi][ 4: 0]
1> AD® e LT K A
v v 5a LA ADC_CTRL&.ICT U T ;
T ! W e A
14.4
H ' ) A Ty ADC_CTRL2B AL IAG
ADC_CTRL2.wALI G=ODC_CTRL2.wALI G=11 A
18 7

0 0 0 0 Di1)lD1(¢ D9 D8| D7| D6| D5| bD4| D3| D2| D1| DO

14-4

Di11D1¢ D9| D8| D7| D6| D5 D4| D3| D2| D1| DO| O 0 0 0

14.5
ADQ @« ADC_CLK = 4 v Ty ADC_SAMPT. SAMR[ 4: 0]
b v Ty W A ! ‘
Tconv= + 102
‘ W y v 2@ A
D €
ADCCLK=24MHz w12 FN wi12bit fil2 “ADXO CL K
TconFg 12 + 12=1ss 24
’ ADC " Ve A
14.6 0
G t+ |- ®» ADC_CTRL2.EXTRWRI G 1 " Ya Ho :': A1 0
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- v ) ADC_RIDI2. EXTRSELJ[ 3: O] 0 A 0
! A S WS T R RiC«H 0 "1y ADC_CTRL2. SWST4RRCH
R A
1&HADC 6 ¢ 0
EXTRSEL][ 3 i}
0000O0 TI M1 _ TH®GO
0001 Tl M1 _HKeC1
0010 T M1 _HGeC 2
oao1 TI M1 _HGeC 3
0100 TI M2 _ H#SRGO
0101 Tl M2 _HoeC 1
0110 T M2 _HGeC 2 -
0111 T1 3_ T RKGED P '
1000 TI3M. €61
1001 TI3M. E.2
1010 Tl M4 _KeC1
1011 TIM_ €664
1100 TI®_ €81
1101 TI™M_  €&64
1110 EXTIO~HbB / p H”
1111 SWSTRRCH ) Lp
147D MA
® @ ! - ADC_DXAT TG t x "7y
ADC_CTRL2. ENDMA vy a DMA ADC : v We DMA
ADMA | T t ADC_DAT D A
14.8 D
ADC_CTRL2. BEMP BN D - b a D A
D F oA ADC_BN1 Y vA D b - w 17.’1us
D b b ° ADC_CTRL2. BPEMPEMN Y vw A 148 D
A
D F oA i Ab G b v b z
A “ 0 Z 4w 3ECA W a p D i Ab
A Y D A
30/34
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148 b
TS control bit
TEMPERATURE h Voense
SENSOR I) p{ ADC IN15
VRrerINT control bit
ADC
INTERNAL VREFINT
POWER »| ADC IN16
BLOCK™ VReriNT™ )
14.8.1 \"
1. ~ ADC_IN1 w 17. 1us
2 ADC_CTRL2. MEMRENY D
3. ADC_CTRLRwaAN ~* ADC °~ 0
4. § ADC T ) Y BE v
(EC) =sefsfVtohper)atuhe AVvg_Sl opefTo#f Bemper atur e
i T

Viempermtulee Mp er at Uske

Tof f 8Ee = é vV iBuwEC
Tempervwatihr e

evV/ AC

Avg S| ope Vsense " mVALC

a Y T Avg_SlopeA
D r / F Vsensgt 7 Wea
AR “ADC_CTRL2. TEAMPENCTRLA .

30/34

" ADE: W @
ON B A

M E° NSING TECHNOLOGIES INC .

V' v 109 A
' +86-755-86309900 D ' +86-75586169100
‘' https//www.nsingtectcom * 518057



A
"" EREAK www.s i ngt¢ @mh
149ADC
ADO vy t ol 3 1b ak v ¢ A
CT T a FA
ADC_STS T le } (STﬁR’) ADCT L e i
T A
146ADC
T Hp Hp a Lp
ol ENDC ENDCI EN
Ed v AWD G AWDGI EN
K v ENDCA ENDCAI EN
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1410.1ADC
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14ADC
— | O o ] ~NToOoTwu]S N[ - o =) o) ~NoOo LSO N]A]O
of f g Registm|m|N|N N|N|N|N| |N|N|N|\—||\—||\—||\—| ‘—||r||‘—|||—||v—¢|‘—||°’|°°|"|‘°|m|<""’N — o
Ol Y [V
ADC_ST ol=| = s
000 - Reserved EV’ w |z
Reset | oo 0 0
Z[ 2w ™ —
w wlo|_|= T
L"L’ wmog I3)
ADC_CTHR " a|lo|o o
004 Reserved R o
x <§<“" =
< <
Reset | 0 o[ofofoJoJoJoJ o Jo
o N = o
A L I 1 B R bl =
= I z x
oog| APC-CTH Reserved w ZC>> w gﬁ - p: 8 ©
il Bl I - o|w x
w
Reset | oloJofloJoJoJo[o]oJoJoJo]o] oo
= > w| w | >
<|lo|s|e| |~
ADC_CTR alZlal o
oocC - Reserved > 2 x| w 2
=]
w m x
Reset | 0O[1]0]O0 0
<
2
010 ADC_SAN Reserved <
(2]
Reset oJoJo[ oo
ADC_WDG] ]
014 H Resed v HTH[11:0]
Reset | tfaJaJaaJaJaJaJaaa]y
01g[ADC_WDGL Reserved LTH[11:0]
Reset oJoJoJoJoJoJoJoJoJoJo]Jo
01cl ADC_DAT Reserved SEQO[ 20: DATO[ 15: 0]
Reset | 0o J] o JoJo|oJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o
020| ADC_DAT Reserved SEQ[ 20: 1 DAT1[15: 0]
Reset | oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo
024 | ADC_DAT Reserved SEQ2[20: DAT2[ 15: 0]
Reset o[oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
025 | ADC_DAT Reserved SEQ3[20: DAT3[ 15: 0]
Reset o[oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
02cl ADC_DAT Reserved SEQ4[20: DAT4[ 15: 0]
Reset | oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo

14.102ADC

(ADC_STS)

Z " 0x00
Py' 0x0000 O0O0O0OO
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 ENDC STR| ENDQ AWDG
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B
31: 4 Reserve|G ~ G Bv A
3 ENDCA K B~ Any End of ¢onversion flag
t ) w 1A
g )
\ A
2 STR P~ Regul ar channel Start flag
B ) w I ) A
0] 0 '
Co A
1 ENDC B " End of conversion
! ) w 1A
g )
' A
0 AWD G B~ Anal og watchdog fl ag
A4v #F3ADC_WDGHI GHABICGHWDGL OW. LTH
) w T )
0 0 Ho '’
1 0 Ho A
14103ADC L 1( ADCTRL1)
Z " 0x04
Pv®  0x0000 O0O0O0OO
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 REFS|Rese| ARG 2NDSl AWD 1 END AWDGCH[ 3: 0]
rw rw rw rw rw rw
B
31:11 Resa@rve|G - G Bv A
10 REFSEL ADG (ADC reference source selset)
0 & W VDDA
1 & " VREF +
9 Reserve|G G BvA
8 AWDGERC 0 " Anal og watchdog enabl e o
) A
31/65634
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B
O i d ’
\ t A
7 AWDGSGL T Vel Ww :a " Enable the watchdo
scan “"mode
B ) " GAWDCH[M: 0] w
w
0 it a ’
AW T a A
6 AWDGI EN T a ~ Anal og watchdog interrupt ena
b 2 Y H ST A /N
[ % Voot BB wT A
0] T
1 a T A
5 ENDCI EN|ENDCT 4 Interrupt enhable for ENDC
B ) Y "H t Il 0 T A
0] ENDT °’
1 a ENDE A
4: 0 AWDGCH] B (Anal og watchdog channel sel
"B ) Y G ~ A
000 0ADC b 0]
000O0ADC - T
éeé
1000ADC b 16
itTveG
14104ADC L 2( ADC_CTRL?2)
Z ' 0x08
Pv'" 0x0000 O0O0O0O
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
Rese|TEMP{ENDM|SCAN LEN[2: 0] [SYST] EXT EXTRSEL[3:0] | AL1d cTu| ON
rw rw rw rw rw rw rw rw rw rw
B
31:15 |Reserve|G - G Bv A
14 TEMPEN D a " Temperature”™ sensor enabl e
B ) N G D
31/534
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B
g D
I a D
13 ENDMA U] " Direct memory access mode
B ) A" H -~ & DMAL A
0 ba DMA A
' 3 DMA A
12 SCANMD Scan "mode
B ) Y A 7
ADC_DATx. ADC_SEQx][ 4: 0j
0 ,
1 A
) y ADC_CTRL1. ENDAMDICENSTSTENDC We
o A
11:9 LEN[2:0] ! Regul ar caleaceél esgdg h
"B Py t T A
0 0 Ola
0 0 12«
0 1 03a
01 lde
1 0 05e
8 SWSTRRC 0 " Start conversion of regular ch
B ) y ° - ) A
ADC_CTRL2. EXTRBELI[SWSTRREH OH®~ B 6 ~ W
t
g B '
T !
7 EXRTRI G t 0 " External trigger conveTsio
B ) Y R | 0 Ho A
0 ba He -~ '
1 a Heo ° A
6: 3 EXTRSEL B 0 ! Hp ~ External event <select
"B Hey ~ 't A
0000 1 TRGHI
0001 1 CCH»
0010 1 CCi»o
0011 1 CCR»
0100 2 TRGHIP
0101 2 CCHs
0110 2 CCip
0111 3 T RGH®
1000 3 CCHp
1001 3 CCip
1010 4 CCHp
31/334
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B
1011 4 CCHmp
1100 5 CCHwp
1101 5 CCHmp
1118XTI
111T$WSTRRCH
2 ALI G " Datadi ghment
B ) A
0“' 1
' A
1 CTU “Continuous conversion
B D A BB 3 N [ 8 A
g A ’
1 A
0 ON Al D [~ Al D converter ON/ OFF
B ) A ByA0Od Q" flw ADC T A
BPufAlo Q" Al1o A - b H
t STABG 12
0] ADC [ %o - '
1 ~ ADC A
' T i18 ON 1. " tbw 0 A "y 0
A
14105ADC L 3 (ADC_CTRL3)
Z " 0xoO0C
Pv  0x0000 0040
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
ENDC( VREH VREH
Reserved Al E PDRD| RDY RDY EN Rese
rw r r r rw
B
31: 6/Reserved |G - G BvA
5 ENDCAI EN K v T a “~Interrupt enable“"for any regul
B ) Y I K T A
0 ADC_STS. ENDICA
I ADC_STS. ENDICAA
31/4634
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B
4 PDRDY ADC % ~ Power down ready
0: %o ’
1 % A
3 RDY AD% ( Ready)
0: %o ’
1 % A
2 VREFRDY VREFINT" VREFI NT_READY
ADG  “bufder - VREF HNT ® B
0 VREF I NT% ’
I VREFIBNT A
1 VREFEN VREFIQNT VREFI NT_EN
ADQ “bufaf €r VREF HNT ® a B
0] VREFI NT
I 3 VREFINT
0 Reserved |G ~ G BvA
14106 ADC ( ADC_SAMPT)
Z " 0x10
Pv®  0x0000 O0O0O0OO
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 SAMP[ 4: 0]
rw
B
31:5 |Reesrved| G ~ G Bv A
4: 0 SAMP][ 4: Channel Sampl™e time selection
"B ¢ @ A B G biA
00000: ®~ 24M b 7l i THS424M
00001: 8
00010: 12
00011: 14
00100: 20
001061: 2
00110: 30
00111: 42
01000: 56
31/%534
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B
01001: 72
01010: 88
01011: 120
01100: 182
01101: 240
01110: 380
01111: 760
10000: 1520
10001: 3040
14.10.7ADC Vv ( ADC_WDGHI GH)
Z " 0x14
Pv" " 0x0000 OFFF
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 HTH[11: 0]
rw
B
31:12|ReservgG - G Bv A
11:0 HTH[ 11: v:  Anal og watchddg high threshol d
Py v A
14108 ADC v oy ( ADC_WDGL OW)
Z ' 0x18
Pv" 0x0000000O0
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 LH[ 11: 0]
rw
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B
31: 12|ReservdG ~ G BvA
11:0 LTH[ 11: v v~ Analog watchdog | ow threshold
"By Y v A
14109ADC % XADC_DATx)(x = 0..4)

Z ' 0Ox1C7i 0x2C
BPv' " 0x0000 O0O0O0O

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

DATXx[15: 0]

r

B
31: 2|Reserved G - G Bv A
20: 1|SEQx[ 4: 0 U -
0000 0
00001 1
10000 16
Ptv G
15: O|DATx[ 15: 3 " Regul ar dat a
"B v ; A ) A

31/534
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15 = DAC”

151 DAC

DAC / " h ~* 4 F¥ADAC 88 12 H - D MAW

A DAC wil1l2bit DAC vy ” ' DAC w8bit ~DAC

TyT ADAC ¥ la” AVREF+ “bu DAG 1* a DAC
A

152D A (h

A le DAC - le ¥

A A ¥

A 8 13 F° 13 ] Ne H

A

A D MAw

A &

A T a 4 VREF+

A He 0

DAC  © 18w A

31/%534
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18DAC
EXTI_9
g
O O O O O
® 00 06 0 g
r e e 2
FEFEFX
T
S==:=33
FFFFF
~— Trigger source DAC CTRL register
5 2| 8
< Z = =
= = w w
a _i 2 <
= va I =
[ - o —
= ) [t [a g
Ul | [8) =
0 Q | (®)
< Q I
3¢ ¢ 5 ¢ ¢
Y Yy v Y Sy
Control logic - DMA request
'_
DAC dli t 3
gnmen o)
dataholding DATO register [—~4—» DAC — ]
register 2
a
L | - L
VDDA VSSA VREF
18DAC
DAG a A~ .
VREF + N . o a 1
2 . \8OVrRer®VDDA
Voba o
Vssa o
DAC_OUT DAC ¥ FH”
‘g DAC PB13 Y - "PB1lw ~ /DAC FA

31/%34
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153DA Qv b b
153.1 DA C
DAG ~ DAC_CTRL. CHENDAC1 W twakeup A
1532DAC #%
DAC_CTRL. BEN DAC % ~ % CF vtz Ny
Ty pl] - A
1533DAC
QO DAC_DR12CH ~ QO DAC_DR12CH[F11:0] ,A12 ~
DACCHDI[PFI'IDAGCHD G ~
Q" DAC_DL12CH "~ Q~ DAC_DL12CH[F15: 4] A12 -
DACCHDI[PFI'IDAGCHD G ~
QO DAC_DRS8CH ~ Q" DAC_DR8CHf 7:0] , A& ~
DACCHDI[PL IDAMGCHD G ~
124y DAC
32 7 0
8-bit right aligned -
32 15 4 0
32 11 0
12-bit right aligned _
1534DAC 0
DAC_CTRL. THMN =DAIC 0~ DAC _CTRL. TSELJ@: 0]
OHPpbu DAC 0 A
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1 ®2DAC 0

i} TSEL[ 2: 0]
1 T RKGEO 000
2 T RHB©O B 001
3 T RHB®O ot 010
p H”
4 T RHGEO 011
6 T RKEO 100
EXTI l'ine 9 101
SWTRIGe 0~ p L8 110
DAC 0 ¥ EXTI l::ie 9 0" G w
D [ DAC_DATO T  « D 3e APB1 A
DAC_SOTTR. TREN BAAe® 0° DAC » 0 ° e
w D [ DAC_DATO TA
1. BAC Y i DAC_CTBELI[f24: 0]
2. 9 0 G b [ DAC_DATO T le APB1 A
153.5DAC
DAC © H OHBe~ b 00 “ DAC G W
e APB1 D DAC_DATO "~ »®» 00 “ DAC G
v Wae APB1 D DAC_DATO A 0 a ~ DAC G
v We APB1 * D DAC_DATO A
DAC i G D DAC_DATO - tsetii NG e
L A1 ¥ T A
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18 0

APB1_CLK
I I

I

DACCHxXD :0X1OB :
I I
I I
[

DATOX I | ox108 —— DACx_OUT
I I
[
| l<_ tserTung — P
I

1533 6DAC ¥ A1
~ DAC W A F H T F w 0[] VRER¥I4 DAC

F A E
DAC¥ = VREF+ * (BAATO / 4095)

15.3.7D MA
DAC_CTRL. DMAENDMAZ ~ b0 b p 0" Wae DMA

v G b [ DAC_DATO A

"DAC DMA wo 2@ 00 le OHE ¢ b

2e DMA ~ 3 LA
1538 %
DACY v DAC_CTRL. WENQIL: OWw 2b DAC_CTRL. MASEL]J 3

i B "LFSR '~ B LFSR vbDAC G v
v Q" [DAC_DATO T~ %8 “ALFSR\ vuOx AAALFSR G 0 Hb
0 3aAPB1 H A
32/534
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15DAC LFSR

7

x12 NG x| xo°

g
) E—

1% LFSR DAC "~ g p 0~
| I |
SWTRIG
: (I I
| — —
0x00 I
DACCHxD | I I I
L | |
| I
i |
DATOx | OXAAA | 0xD55
I L} ! L}
I I
I | I I
"DAC w 0 ” A
LY Qe
15.3.9 2
DAC Y - DAC_CTRL. WENRH1O0] 72 wo
DAC_RI. MASELJ[ 33 0] vV ip vh DAC G v
v Q" [ DAC_DATO T ¥8 ~ A v G OLH®OD 3e APB1
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33>
555
€
<
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<
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Q
£
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= = S
.2_' 3; § g £ z|z é g
]
000h DAC_CTRL Reserved o g o 3 & F| & = 6
e = S ) < [a}
o =
Reset Value oJoJoJoJo ofloJoJoJoJoJo]o]Jo
z
DAC_SOTTR &
004h Reserved =
Reset Value 0
DAC_DATO DACCHDO[11:0]
008h Reserved
Reset Value | | | | | | | | | |
DAC_DR8CH DACCHD[7:0]
00Ch Reserved
Reset Value O|0|O|O O|O|O|O
DAC_DL12CH DACCHD [11:0]
010h Reserved Reserved
Reset Value 0|0|0|0 0|0|0|0|0|0|0|0
DAC_DR12CH DACCHD [11:0]
014h Reserved
Reset Value O|O|O|0|O|O|O|O|O|O|O|0
Z "0x00
BPv'  0x0000 00O0O
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
Res el TSEL[ 2: 0] WEN[ 1: O|ReseIBDAS MASEL[ 3: 0] TEN BEN |DMAE| CHE
rw rw rw rw rw rw rw rw
B
31:15 ReservedG - G BvA
14:12 TSEL[2: (DAC D A
B e DAC 0 A
00CO0TI M1 THBGO
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0210TI M3 TH®GO
0211TI1 M4 THBGO
100TI M6 TH®GO
101 T g
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MASEL][ 3:
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000®B F SBRO 73/
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0108 F SPR[ 4 ::0 ]
0100 F SBR[ 5 :40 ]
0118 F SPR[ 6 ::0 ]
011t F SBR[ 7 :50 ]
1008 F SBR[ 8 :40 ]
100®H F SBR[ 9 :40 ]
1018 FSBRL 10%:0] /v ¢ 2074
010 1Hl LFSBR[ 11520] /v 6 4095
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Pv " 0Ox0000 00O0O
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Reserved
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Reserved TRE
rw
B
31:1 Re sreerd G - G BvA
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B p T / p 0A
0] DAC P 0’
) DAC»® 0A
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H B w ) 0.
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Pv®  0x0000 O0O0O0OO
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Reserved
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r
12 Reserved G - G Bv A
0 DACCHDOJ[ 11 DAC FA
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Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved DACCHD[ 7: 0]
rw
B
31: 8 Reserved G - G BvA
7:0 DACCHD[ 7: O DACR"
"B ) " DAC ' A
1546DAC 12 G " DAC_DRCH
Z "0x10
Pv®  0x0000 O0O0O0OO
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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rw
B
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Pv " 0Ox0000 00O0O
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Reserved
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PA3 — I D Polarity Selecfon
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i _ N COMP Interrupt
( TIM1 OCREFCLR
TIM1_BKIN
TIM1 IC1
Window TIM2_IC1
Pas [ mode 1 TIM2_IC4
peo [ TIM2_OCREFCLR
pA2 [ TIM3_ IC1
VREF VC1 [F——| —< TIM3 IC4
DAC_OUTPBI3 [ TIM3_OCREFCLR
TIM4 IC1
TIM4 _IC4
TIM4_OCREFCLR
TIM5_IC1
TIM5_IC4
L TIM5_OCREFCLR
Window mode 1
\ COMP2_OUT:
r L —» PA7/PB9
Polarity Selecgon
PB10
= y =4 .
PA5 [J— COMP2 KN » COMP Interrupt
VREF VC2 [F——"— -
( TIM1_OCREFCLR
TIM1 BKIN
TIM1 IC1
TIM2_1C2
~ TIM2_IC3
pA3 [ TIM2_OCREFCLR
P2 [ TIM3_IC2
pra [ —»< TIM3 IC3
TIM3 OCREFCLR
DAC_OUT/PB13 [J——m |
- TIM4_1C2
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COMP3_OUT:
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DAC_ouT/PB13 [(}F—— Polarity Selectjon
VREF vCl [J—m— COMPS
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[ ] -
N » COMP Interrupt
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TIM1 OCREFCLR
TIM1_BKIN
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TIM2_OCREFCLR
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PAY [F—— L < TIM3IC2
PD6  [F—— TIM3_OCREFCLR
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DAC_OUT/PB13 [}———— TIM4 1C2
TIM4_ OCREFCLR
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TIM5_IC2
TIM5_OCREFCLR
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COMP4_OUT:
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PA12 [}——— Polarity Selecjon
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VREF vC2 - COmP4 N » COMP Interrupt

TIM1_OCREFCLR
TIM1_BKIN
TIML_IC1
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TIM2_OCREFCLR
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Py [—FH L »{ TIM3 IC4
VREF VC2 [F——m TIM3_OCREFCLR
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A “Blanki'ng” Blanking
A COMP1/ CB®OMP3/ COMP4 o
A~ YT (t Sleep
A~ 0
A 7 v
A 7 G
163 COMP
oo ” A
A~ COMPx CTRL. AYST[1: 0]
A ¥ COMPx CTRA. POL
A - v COMPx _ICTIRNPSEL[ 3COOMPx CTRL. IANMSEL[ 2:0
A ¥ COMPx _CTRL. OWATSEL[ 3: 0]
A COMPx CTRL. BIAKI NG[ 2: 0]
A o COMPx _FI LC. SAMPW[ 4: 0]
A v COMPx FILC. THRESH[ 46 OpDMPx _FI LC. SAMPW[ 4:0]/ 2
A G v G 5 MHA"
A a COMPx _ FIL&. FILEN
A a COMPx CTRL. EN
G Vi ) a ~ P q - q ) i dq
v L LOCK "4~ B J A
164COMP b
164.1 o
Y . o - 1 2", PB1 0 ) 3 4"
PD7 0 A
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le h - w A F Y F[100" W b
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16.5 €
F o ¢ " ya GPIO w Y ouT v A
ouT 7K
COMP 1 COMP 2 COMP3 COMP4
PB6 PA7 PB4 PB11
P B8 PB9 PAL1O PC10
- - PB1O PC5
| NP 7
I NPSEL COMP1 COMP 2 COMP3 COMP4
000 PA2 PB1 PA O PD7
001 PA3 PAG6 DAC_OUT(PB PA12
010 VREF_VC1 PB1O VREF_VC1 PD5
011 PB1 PAS PD7 VREF_VC2
100 - VREF_VC2 - -
| NM 7
I NMSE COMP1 COMP 2 COMP 3 COMP 4
000 PAS PA3 PA9 PA11
001 PBO PB2 PD6 PD4
010 PA2 PA4 VREF_VC1 VREF_VC2
011 VREF_VC1 DACOUT( PB1 DAC_OUT( P B DAC_OUT( P B
100 DAC_OUT(PB - - -
FTRI 47 e
TRI G COMP1 COMP 2 COMP 3 COMP 4
0000 TI M1_OCr ef TI M1_OCr ef TI M1_OCr ef TI M1_OCr ef
0001 TI M1 _BKI N TlI M1 _BKI N TlI M1 _BKI N TlI M1 _BKI N
0010 TI M1_1C1 TI M1_1C1 TIM_ | C1 TI M1_1C1
0011 TI M2_1C1 TI M2 _ 1 C2 TI M2 _1C1 TI M2 _1 C3
0100 TI M2 _ |1 C4 TI M2 _1 C3 TI M2 _ 1 C2 TI M2 _| C4
0101 Tl M2 _OCr ef Tl M2 _OCr ef Tl M2 _OCr ef Tl M2 _OCr ef
0110 TI M3_1C1 TI M3_1 C2 TI M3_1C1 TI M3 _1 C3
0111 TI M3 _1 C4 TI M3 _1C3 TI M3 _1 C2 TI M3 _ 1 C4
100 TI M3_OCr ef TI M3_OCr ef TI M3_OCr ef TI M3_OCr ef
1001 TI M4 _1C1 TI M4 _| C2 TI M4 _1C1 TI M4 _ | C3
1010 TI M4 _| C4 TI M4 _ 1 C3 TI M4 _| C2 TI M4 _| C4
1011 Tl M4 _OCr ef Tl M4 _OCr ef Tl M4 _OCr ef Tl M4 _OCr ef
1100 TI M5 _1 C1 TI M5 _ | C2 TI M5 _1 C1 TM5 | C3
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1101 TI M5 _| C4 TI M5 _ | C3 TI M5 _| C2 TI M5 _| C4
1110 Tl M5 _OCr ef Tl M5 _OCr ef Tl M5 _OCr ef Tl M5 _OCr ef
Ot he - - - -

16.6 ¥

COMP % COMPX_CTRL?OU“E vbL COMPx _CTRL. FLTOWA

A " " COMPXx CTRLFOUT ~ COMPx CTRL. FLAOUT
A “ COMPx _CTRBCOMFx _CTRL.NATOUT] ¥
A
16.7T
COMP T AT °© v 2 A
A COMPx CTRL.®WIOL T a ~ |INPSEL > I'NMSFx CTRL. ®UT
w1l 47 T A
A COMPx CTRL.IPOLT a °~ |INPSEL < I'NM9FFX CTRL. OUT
1 47 T A
168 COMP
16.8.1 COMP
1 6COMP
ore| regser |%|8|2|2|x]|g|e]s|s|a]a]c]|a]a|=]e]a]=]]s :|alm|w ~lelo]<]o]~]~]e
5 2 & 2 g
COMP1_CTRL 3 'g g 'g>__ 9‘ g g g z
010h Reserved T % T 5 S %
o e} = =
ResetValue 000|0|0 0|0000|0|0 O|OOO|O|O|OO
014h comPFiLe Reserved S/?:/:I;W T'-[TE]SH E
Reset Value 0|0|0|0|0 O|O|O|O|OO
COMP1_FILP CLKPSC[15:0]
018h Reserved
Reset Value 0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0
01Ch Reserved
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5 g 5 5
3lsl & |5 lg| 2 s s
COMP2_CRL 12 Q 4 e} o f m 4
10 = T a 2 ] 4]
020h Reserved T ¥4 5 o =
—_ =z 2z
@D I¢] = z
Reset Value 000|0|0 0|0000|0|0 o|ooo|o|o|oo
z
COMP2_FILC SA:’,'(? w THE(E)SH 4
024h Reserved [4:0] [4:0] w
Reset Value 0|0|0|0|0 0|0|0|0|00
COMP2_FILP CLKPSC[15:0]
028h Resered
Reset Value o|o|o|o|0|o|o|o|o|o|o|o|o|o|0|o
02Ch Reserved
=) g 5 5
3l 5 |5 |g| 2 s 8
COMP3_CTRL o3 g 2 |9 o nt o 4
030h Reserved T < + 5 g 2
_ z P
@D I¢] E z
Reset Value 000|o|o o|oooo|o|o o|ooo|o|o|00
zZ
COMP3_FILC SA:/_'(';W TH;ESH 5
034h Reserved (4:0] [4:0] w
Reset Value 0|0|0|0|0 0|0|0|0|00
COMP3_FILP CLKPSC[15: 0]
038h Reserved
Reset Value o|o|o|0|0|0|0|0|0|0|0|0|0|0|0|0
03Ch Reserved
15} g 15y 153
glel ¢ |5 lg| ¢ S o
COMP4_CTRL = 2 2 12 ® & o &
| O < T a o ]
040h Reserved z X '5 o s
@ o z Z
Reset Value 000|0|0 0|0000|0|0 o|ooo|o|o|oo
z
COMP4_FILC SA:(';’W THE_ESH 4
044h Reserved [4:0] [4:0] w
Reset Value 0|0|0|0|0 0|0|0|0|00
COMP4_FILP CLKPSC[15:0]
048h Reserved
Reset Value 0|0|0|0|0|0|0|0|o|0|0|0|0|0|0|0
l04ChA
06Ch Reserved
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35|

COMP_OSEL o |a
070h Reserved % g
Reset Value 0|0
074h~
080h Reserved
¥ | x| x|[x
SEIGIE
COMP_LOCK oloa|o o
084h Reserved E 5 E 5
Reset Value 0ojJ0]0]O
088h Reserved
zlzl|lz|z
wwfw
COMP_INTEN E o181
08Ch Reserved g g g g
Reset Value 0jJ0]0]O
208 Pl IO )
COMP_INTSTY E 2la|a
090h - Reserved g g g g
Reset Value 0|J0]0]O
= =
o, P E2) z
COMP_INVREH E & E g
094h Reserved IN ; 5 >
> >
> >
Reset Value 0|0|0|0|0|000|0|00000
zlzl|lz|z
w w wopw
[oN el e [o]
COMP_OTIMEN Jlel8|e
2|12 2|2
098h Reserved 313|133
Rese Value 0|J0]0]O
1682COMP 1L “" COMP1 CTRL
Z O0x10
BPy: 0x0000 O0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved FLTO ouT BLKI NGJ[ 1
r r r rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BLKI N HYS[T1: 0] POL OUTSEL[ 3: 0] I NPSEL[2: 0 I NMSEQ] 3: EN
rw rw rw rw rw rw rw
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31:20 Reserved G - G BvA
19 FLTOUT 1 ¥
g =Fv
' ¥
18 ouT 1 ¥
0] FV
I ¥
17:15 BLKING[2:0]| "B @ F L 1 A.
00 Gb:
001: Ti ml DO«CS
it G
14:13 HYST[ 1: 0] "B 1 A
00 '
01y '
10T '
11 A
12 POL B 6l 1 ¥
0:% 1
1:%1 A
11: 8 OUBE[L3: 0] 0000TI M1_OCrefcl ear
000TI M1 _BKI N
00101 M1 _1 C1
001TI M2 _1C1
01001 M2 _ 1 C4
010TI M2_OCrefclear
01101 M3_1C1
011TI M3 _1I C4
10001 M3_OCrefclear
100TI M4 _I C1
101T1M_1| C4
101TI1 M4 _OCrefcl ear
11001 M5_1 C1
110TI1 M5 _1 C4
111201 M5_OCrefcl ear
1117Reserved
7:5 I NPSEL[ 2: 0 1 B
000: PA2
001: PA3
010: VREF_VC1
011: PB1
4: 1 I NMSEL[ 3: 0 1 - B
000PAS
0O0O0PBO
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001PA2

001TYREF_VC1

010DAC_OUT/ PB13
0 EN B [ COMP

0: 1 '

1 A

1683 COMP 1 L

" COMP1_FIl LC

Z :0x14
Pv: 0x0000 00O00O
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 SAMPW[ 4: 0] THRESH[ 4: 0] FI LE
rw rw rw
B
31:11 Reseed G - G BvA
10: 6 SAMPW[ 4: 0]|v 0 - o = SAMPW + 1
5:1 THRESH[ 4: 0 Y - o T ¥ i v [
Y 6 SAMPWA/ 2
0 FILEN a B
0 5 ]
1 a A
16.84COMP 1 " COMP1 FILP
Z :0x18
Pv: 0x0000 000O00O
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]

rw
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31:16 Reserved G - G BvA
15:0 CLKPSC[ 15:]|vY Ne ~ Ne = CLKP&C + 1
0] le '
T 2e '
2 3a '
é

1685COMP2 L " COMP2 _CTRL

Z :0x20
Pv: 0x0000 O0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved FLTO ouT BLKI NG[ 1
r r r rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BLKI N{ HYS[T1: 0] POL OUTSEL[ 3: 0] I NPSEL[2: 0 I NMSEL[ 3: 0] EN
rw rw rw rw rw r w r w
B
31:20 Reserved G - G Bv A
19 FLTQU 2 ¥
0 Fv
COF
18 ourT 2 ¥
0 Fv
1 F
17:15 BLKING[2:0]| ' B @ F L ¥ A.
00 :
001: Ti ml bHO«C4
it G
14:13 HYST[ 1: 0] "B 2 A
00 '
01y '
10T ‘
11 A
12 POL B cf 2 F
0:% 1
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B
11: 8 OUSEL 3: 0] 0000l M1 _OCrefclear
000TI M1 _BKI N
00101 M1 _| C1
001TI M2_1C2
01001 M2 _1 C3
010TI M2 _OCrefclear
01101 M3_1C2
011TI M3 _I C3
10001 M3_OCrefclear
100TI M4 _| C2
101TI M4 _I C3
101T1I M4 _OCrefclear
11001 M5 _| C2
110T1 M5 _1 C3
11101 M5_OCrefclear
1117Reserved
7:5 I NPSEL[ 2:0 2 B
000: PB1
001: PAG6
010: PB1O
011: PAS
100: VREF_VC2
4: 1 I NMSEL[ 3: 0 2 - B
000PA3
ooopPB2
001PA4
001DAC_OUT/ PB13
0 EN B I CowmMP
0: '
2 A
1686 COMP 2 L " COMP2 _FIl LC
Z :0x24
B v : 0 x 00000000
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 SAMPW[ 4: 0] THRESH[ 4: 0] FILE
rw rw rw
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31:11 Reserved G - G BvA
10: 6 SAMPW[ 4: 0]]|Y 0 - o = SAMPW + 1
5:1 THRESH[ 4: 0 v - o T ¥ V" [
Y 6 SAMPWA/ 2
0 FILEN a B
g "
1 a A
168 7COMP 2 " COMP2 FILP
Z 0Ox 28
Pv: 0x0000 00O00O
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]
rw
B
31:16 Reserved G - G Bv A
150 CLKPSC[ 15:|v Ne ~ Ne = CLKP®&C + 1
0] lae ’
1 2@ ’
2 3@ ’
é
168.8COMP 3 L " COMP3 CTRL
Z 0x30
Pv: 0x0000 000O00O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved FLTO ouT BLKI NGJ 1
r r r rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BLKI N{ HYS[T1: 0] POL OUTSEL[ 3: 0] I NPSEL[ 2: 0 I NMSEL[ 3: 0] EN
34/534
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B

31:20 Reserved G - G BvA

19 FLTOUT 3 E
g =Fv

' E

18 ouT 3 ¥

g =Fv
' ¥

17:15 BLKING[2:0 B @ F L 3 A.
00 Gb:
001: Ti ml BO«C4
[ G

14:13 HYST[ 1: 0] B 3 A
00 '
01v '
10T :
11 A

12 POL B o 3 ¥
0:% 1
1: %1 A

11: 8 OUBELS3: 0] 0000TI M1_OCrefclear
000TI M1 _BKI N
00101 M1 _1 C1
001TI M2 _1C1
01001 M2 _1 C2
010TI M2_OCrefclear
01101 M3_1C1
011T1 M3 _1C2
10001 M3_OCrefclear
100TI1 M4 _ I C1
101T1 M4 _| C2
101TI1 M4 _OCrefcl ear
11001 M5_1 C1
110T1 M5 _1 C2
111201 M5_OCrefcl ear
1117Reserved

7:5 I NPSEL[ 2: 0 3 B
000: PA1O
001: DAC_OUT/ PB13
010: WREIF
011: PD7

34/534
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B
4.1 I NMSEL[ 3: 0 3 - B
000PA9
0O00PDG6
0O019YREF_VC1
0O01TDAC_OUT/ PB13
0 EN B " CcomMP
0: '
A
1689 COMP 3 L " COMP3 FI LC
Z : 0x34
Pv: 0x0000 000O00O0
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
Reserved SAMPW[ 4: 0] THRESH[ 4: 0] FI LE
w rw rw
B
31:11 Reserved G - G BvA
10: 6 SAMPW[ 4: 0]|v 0 - o = SAMPW + 1
5:1 THRESH[ 4: 0 Y - o T ¥ i v [
Ty 6 SAMPWA/ 2
0 FILEN a B
g "
1 a A
16.8.10COMP 3 " COMP3 FILP
Z : 0x38
Pv: 0x0000 000O00O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0

CLKPSC[15: 0]

34/334
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rw
B
31:16 Reserved G - G BvA
150 CLKPSC[15:|Y Ne ~ Ne CLKPAC + 1
0] le '
I 2@ '
2 3e '
é

16811COMP4 L

" COMP4 _CTRL

Z :0x40
Pv: 0x0000 00O00O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved FLTO ouT BLKI NGI 1
r r r rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BLKI N{ HYS[T1: 0] POL OUTSEZ: 0] I NPSEL[2:0 I NMSEL[ 3: 0] EN
rw rw rw rw rw rw rw
B
31:20 Reserved G - G Bv A
19 FLTOUT 4 ¥
0] Fv
1 ¥
18 ouT 4 F
0] Fv
CF
17:15 BLKING[2:0]| "B @ F L 4 A.
00 Bb:
001: Ti ml BOC5
i G
14:13 HYS[ 1: 0] "B 4 A
00 ’
01y ’
10T ’
11 A
12 POL B Gl 4 F
0: % 1
34/6 34
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B
1: %1 A
11: OUBEL3: 0] 0000l M1 _OCrefclear
000TI M1_BKI N
001TI M1 _I C1
001TI M2_1C3
01001 M2 | C4
010TI M2 _OCrefclear
011TI1 M3_1C3
011TI M3_1 C4
10001 M3 _ @Crealfr
100TI1 M4 _| C3
10101 M4 _1 C4
101T1I M4 _OCrefclear
11001 M5 _1 C3
110TI M5 _ 1 C4
11101 M5_OCrefclear
111TReserved
7:5 I NPSEL[ 2: 0 4 B
000: PD7
001: PA12
010: PD5
011: VREF_VC2
4: 1 I NMSEL[ 3: 0 4 - B
000PAL11
oooPD4
0019REF_VC2
001DAC_OUT/ PB13
0 EN B r COomM#P
0: 4 '
A

16.8.12COMP 4 L

" COMP4 _FILC

Z O0x44
BPy: 0x0000 O0O0O0O
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 SAMPW[ 4: 0] THRESH[ 4: 0] FI LE

rw

34/%5 34

rw

M E
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B
31:11 Reserved G - G BvA
10: 6 SAMPW[ 4: 0]]|Y 0 - o = SAMPW + 1
5:1 THRESH[ 4: 0 - o T F i v [
Y 6 SAMPWA/ 2
0 FILEN a B
g "
1 a A
16.8.13COMP 4 " COMP4 FILP
Z 0x 48
Pv: 0x0000 00O0O
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]
rw
B
31:16 Reserved G - G Bv A
15:0 CLKPSC[ 15:|v Ne ~ Ne = CLKP®&C + 1
0] lae ’
1 2@ ’
2 3@ ’
é
16.8.14COMP ¥ " COMP _ OSEL
Z Ox70
Pv: 0x0000 000O00O
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 CMP4 XCMP 2
34/ 34
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VY v 109 Vi
' +86-755-86309900 D ' +86-75586169100
‘' https//www.nsingtectcom * 518057



)

BRI

www.si ngt @mh

rw rw
B
31: 2 Reserved G - G BvA
1 CMP4 X0 4 3 ¥
0 COMP4¥%’
" COMP3COMP4 FA
0 CMP2XO 2 1 ¥
0 COMP2%’
" COMP1COMP?2 FA
16.8.15COMP " COMP_LOCK
Z : 0x84
BPv: 0x0000 000O00O
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 CMP4ICMP3LCMP2ILCMP1
rw rw rw rw
B
31: 4 Reserved G - G BvA
3 CMP4LK Qw - p L 4 / B
B Y COMP4 _CTRYr
0 COMP4_CTRLQ
I COMP4 _ CTRL
2 CMP3LK Qw - p L 4 / B
B Y COMP3_CTRWr
0 COMP3 _CTRLQ
' COMP3_CTRL
1 CMP2LK ow p L "3 / B
B Y COMP2 _ CTRY
0 COMP2 CTRLQ
I COMP2 _ CTRL
0 CMP1LK ow p L "3 / B
B"Y COMP1_CTRur
0 COMP1_CTRLQ
' COMP1_CTRL
34/534
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168.16COMA g

~ COMP _ | NTEN
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Z 0x8C
Pv: O0x0000 00O00O
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 CMP4I[CMP3IICMP2IICMP1I
rw rw rw rw
B
31: 4 Reserve(G ~ G Bv A
3 CMP41 EN| B LCOMP4T
0]
T g
2 CMP31 EN B LcoMP3T
0]
T g
1 CMP2I1 EN B Lcomp2T
0]
T g
0 CMP11 EN| B LcoOMP1T
0]
T g
168.17COMHMA " COMP _ I NTSTS
Z 0x90
Pv: 0x0000 000O00O
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 CMP4|CMP3|(CMP2|CMP1
rw rw rw rw
34/%534
M EY NSING TECHNOLOGIES INC .
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B
31: 4 Reserved G - G BvA
3 CMP41 S COMPH4 B Qo0
2 CMP31 S COMPT3 B~ Q0
1 CMP21 S COMPT2 B~ Q0
0 CMP11 S COMPTL B~ Q0
168.18COMR A “ COMP_I| NVREF
Z 0x914
Pv: 0x0000 O0O0O0O
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
Reserve VV2TRM[ 5: 0] VV2E VV1ITRM[ 5: 0] VV1E
rw rw rw rw
B
31:14 Reserved G - G Bv A
13:8 VV2TRM[5:0] |p 28 - A VREFB
0O~06fkh11111% 4 0O~VDDA 64 B~ 0D 719
~7+1*VDA/ 32 = 1/ 4 VDDA
7 VV2EN p 24 13
0 ;
T .
6: 1 VVITRM[5:0] |p 18 - A VREFB
0O~0m11111% 4 O~VDDAG4 B0 719
~7+1*VDDA/ 32 = 1/ 4 VDDA
0 VV1EN ) 16 - 1a
0 ,
16.8.19COI\/IPEF[ a ~COMP _ _OTI™™EN
Z 0x98
Pv: 0x0000 O0O0O0O

34/% 34
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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

CMP 4 CMP3 CMP2 CMP 1

Reserved OEN| OEN| OEN| OEN

B

31: 4 Reserved G - G Bv A

3 CMP4 OEN B LC()MP4?|. w
0]
I a

2 CMP3 OEN B LcomMP3* [ w
0]
I a

1 CMP2 OEN B LcoMP 2% [ w
0]
I a

0 CMP1OEN B L(:OhﬂPl?[ w
0]
I a

35/® 34
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17 L ~ LcD~
17.1
Lcp L G " Segment” LCID 8aeE" " COMm 32
@M “SEG i 0_6b i a YASegment LCD
M - A eV W H H Ne A
G v A4 4 71 M T A @ T% YoM A W' A
17.2 h
A - A
A\ - ' al/aza/a’d/ 41/v8 A
A 1z 7 ‘ al/@aa/31/a A
A T I LH o T B/ " H " A
A LCD " " HSE/ 1#SI| _8M/ 8
A H L ' H 7@ B \ ' Vico VicainVL cpax
pi. - . a p 14 ~ A
A p YoLco A7 ) “YY LCD :: A
A p A4 F
A p I “EMI ow A
A wo 1A 2333438 "E " 0. mHzH¥2 Hz 4 HzZI
A b SEG COMv W A F IAO

35/6534

M E° NSING TECHNOLOGIES INC .

V' v 109 A
' +86-755-86309900 D ' +86-75586169100
‘' https//www.nsingtectcom * 518057



Ay,
"'{ EIRRA www.s i ngt¢ @mh

173w
17LCD L
APB interface
Frequency generator
lHSI_SM/S HSE/16
LCD RAM LCDSEL
LCDCLK
PRES3:0]
A \ 4 \ 2R y y Divide by 1 to 32768 |—
8to 1 MUX v ck_pres
Divide by 161031 |—2IV[30]
ck_div
Segment
driver -
SEQ36:.0] *
VSEL
— —P
LCDEN Voltage Common
HDEN generator COM[7:3] driver Interrupt
— and
CONTRAST2:0] Contrast \ 4
BIAS[1:0 controller
u SEG[36:3§ COM SEG
»|  multiplexing
coMm[7:3)/
SEJ31:0 COM[2:0]
v d ] w SEG36:32 ‘L [2:0]
Analog Switch Array I/O Ports
COMO0~COM?7
SEG0~SEG36
35/534
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174w
LCD L LyWe n’ o Ty i v - A @ COM
P Bb ACOMo O_c\ o We Ti P @ B7
e COM ¢ ALcD L Z \ Y A

v Y Hwu ” RMS 4H ‘
= [ V_-/n(orfmg) ms) ]

O_o¢ AV _on(rms)dV_tyh A
i T-V_omgYV_of fb( rems’) \ "A " LCD COM v
V_on(r¥nsof fo rms) ~ YA &6 Vich & zZA v
Y Ne V_on(rvsof f(tr ms) ) A
17.4.1 0
0 Wa Ne We 16 31 Ne A LCD_FCTRL. PRES[C®CQK
y 2°RESI®:01 | CD_FCTRL."DI V[W: 0] 16 3T "y Ne A
0 ¥ fok_dive LCD L Afcx 4i L. CD B Y b -
' \ " " A T o firame fek_di¥ COM T éy\ i
A
0 - ficocbkl % for Hiv '
u £
: q O 0wp @
F fok _Biv ft r aHne i ‘
3 £ $ 00U
LLCD_FCTRL. BLI NKFE P2 @]¢7) 0. BHzZH¥2 Hz 4 Hz
pA F fox _biv ferime !
yi £ Tc
D |7l t
17 D
LCDCLK PRES[3:0]DIV[3:0] |Rati o Duty ft r ame
1. 00MHz 7 3 2432 1/ 8 51HZA
1. 00MHz 8 3 4864 1/ 4 51HZA
1. 00MHz 8 10 6656 1/ 3 50H4
1. 00MHz 9 3 9728 1/ 2 51HZA
1. 00MHz 10 3 194 5 6 static 51HZA
v [ v ow 4 40 HZ 0 OBH&
35/334

M E° NSING TECHNOLOGIES INC .

V' v 109 A
' +86-755-86309900 D ' +86-75586169100
‘' https//www.nsingtectcom * 518057



ay,

V%) EIREAK

www.si ngt @mh

1742 °E™ }

17421 CONMH" Z

Z w " LCD g A A LCD_CTBLAS[ 1CONH™ Z -~ wil/22
al/zz al1/zsa A

coM[ni B ¢ ° “COM pin [ Vicp E * [ VSACOM[ n]
T BB " 1/31/z4 ' COM pin [ 17131/ 4ME [ 2173
3/48 1/iz2 E 17 2cHv
SEGn B ¢ ° “SE@Gin " [vss E " [ VLcASEGbBH ~
v 1/Z3 ' SE®in [ 2 3LcVE [V ¥cb 1z
E [ 1/ 2c¢vV 1/2 Z ' SE@in [ Vico
E * [ VSA
we'E COM SEG W B G ° "COM SEG 1 E A
12 By - @ - Av 1/ 2c8
12 E LI VAV S A <
I I I
:<—odd frame ;:: even frame ;:
| Phase | Phase | Phase ! Phase | Phase | Phase ! Phase | Phase I
p o bbb g o ! 1 b o0 3
F———————— ————m et ——— e ——— | 2/3VLCD
| I 1 |
SEG :—————I ————— ————J-————:—————l———— : : 1/3VLCD
} : ————1'-————I—————:————-:-————]I—————I Vss
: Active | Active | Inactive | Inactive : Active | Active | Inactive | Inactive :
[ [ [ [ [ |
:——————r————1—————:—————|————+————1———— : VLCD
[ | [ | |
F———]———_—_ —_ ——— ——— = ———— {  2/3VLCD
| I [ I
COM :———— : : ————————+————1—————: 1/3VLCD
I_____I_____I____I_____ _____I____I_____I Vss
Active Inactive  Inactive  Inactive Active Inactive Inactive Inactive
’ 4w COMGEGO, COBMVA0O " COM3EGO, CSoBVGH A

17422CONMH" \l

\ w 17/ LCD 2t ET ~ A LCD_CTRL. DUTY[OMI0Y -
- " \ al/u2  a1/u3  a1/w  a1/u8 Aevo 1/\04 " 4da
COM 1% T @ BP"i TCOM[O]®P O G ° “COM[ 1]8 1 G
* Y COM[ 218 2 G “ COM[ 318 3 G A
\ “COM[ 0] 6 “ *  COM[ Bbal] [ Vs @ T~

Wae B firamé fLcA SEG COM Vicpo VS8ae 4 #A SEGHGH
COM 4 w0 :t1E @ : © tE 6 ° v A

1 ~7E 0 6 ° © E 1 6 N A

LCD_CTRL.RLCDEN COM [ VSSLCD_STS. ENiS@w 6A

35/634
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173 \l D
1frame
o |
— 1 — — — — — —  YiLcD
PIN COMD
. . — 1 1 1L J1_1  0/1VLCD
Line connection [
|
. — M M M — — — VD
PIN SEQ®
SEQ - _tt L I — 0/1VLCD
- Bl
— = — — — — — r—]  Vviieb
SEGL PIN SEG
COMO — 1 L — L L L L L L 0/1VLCD
SE@ [
SEG4 [
] ] ] ] ] ] ] ] 1/1VLCD
COMO-SEQD
Activated pixe { —+ |-+ [} L L |1 1 _ o1vLCD
- = - — = = = =—=-awwcD
COMO-SEGL b
Inactivated pixel : : :
0/1VLCD
174230/ W
COM[ 0] ~ COM " THW S a iaLcD L v LH @
RAM bu | p A COM[ 7] - TROW ¥ H @
RAM A
1743 ¥ "
‘E n "7 0 B SEG[n] ~ [VSS E B SEG[ n]
[ VicA
‘E nb " SEG[ n] T *[27 274 v E T [ 17275 4.ch
Z w1l BEG[ n] [ Vico E [ VSA
LCD_CTRL.RLCDEN SEGo W [ vsSs
A b\l z ' h
35/%534
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Line connection

SEG

1frame

I

PIN COMD

PIN COML

2/2VLCD
1/2VLCD
0/2VLCD

2/2VLCD
1/2VLCD
0/2VLCD

2/2VLCD

PIN SE®

0/2VLCD

PIN SEG

COMO -0 -

COMO-SEQD
Activated pixel

|
[
[
[
[
1
[
|
: 2/2VLCD
0T
_L - 0/2VLCD
[
|
|

2/2VLCD
1/2VLCD
0/2VLCD
-1/2VLCD
-2/2VLCD

1/2VLCD

I

I

I

I

I

I

|

COMO-SEGL _ _ |
Inactivated pixel |
I

I

0/2VLCD
-1/2VLCD

35/6 34
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v

151/3 ~ 1/Z7

3/3VLCD
2/3VLCD
1/3VLCD
0/3VLCD

PIN COMO

3/3VLCD
2/3VLCD
1/3VLCD
0/3VLCD

PIN COML

3/3VLCD
2/3VLCD
1/3VLCD
0/3VLCD

Line connection
PIN COM2

Com2 3/3VLCD

2/3VLCD
1/3VLCD
0/3VLCD

SEQ@
PIN SEQ@

SEGL

SEQ@

comi 3/3VLCD

SEQ COMO 2/3VLCD
sE@ PIN SEGL 1/3VLCD

0/3VLCD

3/3VLCD
2/3VLCD
1/3VLCD
0/3VLCD
-1/3VLCD
-2/3VLCD
-3/3VLCD

I
I
I
I
I
I
I
I
|
COM1-SE® }
Activated pixel R

I

I

1/3VLCD
“““““““ 0/3VLCD
— -1/3VLCD

COMO-SEQ@
Inactivated pixel

N & COM2SEG0w

35/6534
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EREK

1®/1/¢ " 1/733
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Line connection

SEQ@ COMO

PIN SEQ®

PIN SEGL

COMO-SEGL
Activated pixel

COMO-SEQ
Inactivated pixel

1 frame

3/3VLCD
2/3VLCD
1/3VLCD
0/3VLCD

3/3VLCD
2/3VLCD
1/3VLCD
0/3VLCD

3/3VLCD
2/3VLCD
1/3VLCD
0/3VLCD

3/3VLCD
2/3VLCD
1/3VLCD
0/3VLCD

3/3VLCD
2/3VLCD
1/3VLCD
0/3VLCD

3/3VLCD
2/3VLCD
1/3VLCD
0/3VLCD
-1/3VLCD
-2/3VLCD
-3/3VLCD

1/3VLCD
0/3VLCD
-1/3VLCD

35/%34
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171/\8 ~

1/z4
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PIN COMD

PIN COML

Line connection

PIN COM2

PIN COM7

PIN SEQ@

COMO-SEQD
Activated pixel

COM2-SEQD
Inactivated pixel

1frame

4/4VLCD

3/4VLCD
2/4VLCD

1/4VLCD
1 0/4VLCD

4/4VLCD
3/4VLCD
2/4VLCD
4VLCD
0/4VLCD

4/AVLCD
3/4VLCD

2/4VLCD
1/4VLCD
0/4VLCD

4/AVLCD

3/4VLCD
2/4VLCD
1/4VLCD
0/4VLCD

4/4VLCD
3/4VLCD

2/4VLCD
1/4VLCD
0/4VLCD
4/4VLCD
3/4VLCD
2/4VLCD
1/4VLCD
0/4VLCD
-1/4VLCD
-2/4VLCD
-3/4VLCD
-4/4VL.CD
2/4VLCD
1/4VLCD
0/4VLCD
-1/4VLCD
-2/4VLCD

17.4.3.1

SE

fck

_divNe

w
G" w T yaw
Y 132333438

A 121 F3b

A
A

oA

35/%3 4

LCD_FCTRL. BRLI NK[1: 0]

LCD_FCTRL. BLBI NKF[ 2:0]
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172 0
ck _diwv
BLI NKF[ 2: 0]
32Hz 64Hz 128Hz 256 Hz
0 0 0 4., 0Hz N/ A N/ A N/ A
0 0 1 2Hz 4. O0Hz N/ A N/ A
0 1 0 1Hz 2Hz 4. OHz N/ A
0 1 1 0. 5Hz 1Hz 2Hz 4. OHz
1 0 0 0. 25Hz 0. 5Hz 1Hz 2Hz
1 0 1 N/ A 0. 25Hz 0. 5Hz 1Hz
1 1 0 N/ A N/ A 0. 25Hz 0. 5Hz
1 1 1 N/ A N/ A N/ A 0. 25Hz
1744 40 L
17.4.4.1
LCDTRL. VSEL LCD" LA VSEL=1 LvLcD -
Ty LCD_TRC. CONTRAST[IB: 0] Vicom2.B8NVVicomab. 0V ~ Vico
v W ’ VSEL=0 LVics VDDA~ V
L A
17442 °
LCD 40 o NeA : 6 Vich VS8 T A~ 18 A
LCD"” p H @ R Vv RL v Ru v Y w A
G LCD_CTRL.RCDEN
u LCD_CTRL.RCDENT LCDEN _° LCD_CTRL.ELCDEN
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Y v 0 W 0 B "~ 12C_STS1. TXDATE
| 2C_STS1.BBFo =0 1fG Wy oy p 0 STS1 Q
o B Vo - f 0 B
" 12C_STS1. RXDATNESF E, 1101 3C_ST[S1.B G Wy "y
p STS1 DAT | B ~ A
C T v v " 12C_STS1.RXDATNE = 1
[ N e s F- ot 0 v W 3 x A 0O - 0
" 12C_STS1. TXDATE =@ H |- Q Y
A 0 FA b L QA
1832 b
12C D New h t Ah A B D * H” -
K v t Ab I1C h t ~ " yo AI2C o 4
At ©
A ¢
A h 0
A h
B~ IC b o v A ) 12C o 2t 0 Ve B~ o
(' ® [h ' = x Y A H “1th @ [t A
2C o w 7
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18 1’Cw
. | Data register |
SDA |
GPI
* SDA P
analog N .| digital
oo [ fiter ™ fiter [ Data AV
E}, Logic | control Data shift register
| PEC_ Compa Own address register
! calculation ator Dual address register
- . "
scL | I— PEC register
GPI - SCL
analo digital
A e [ it [ Clock Clock
I: GPIO . | -t Control Registe
o> Logic | contro (CLKCTRL)
i [y
. | control Register
SMBALERT | “—> (CTRL1&CTRL2)
E]: . _ Control
| logic o StatusRegister
i g (STSI&STS)
. R
' Interrupts DMA requests

‘ SMBus /4 SMBALERTH A v SMBuUsb g H™ A
18.3.2.1 A )
D Y B YA B A p A ) h ! p LY A
B START ' SCu " SDAI:F Wecr [V AA B~ STOP
SCH " SDA::F WaecrV | A 0 ‘
1&I1C \
SDA N\ /s X X X \. ACK |/ |
| 0Tt |
| |
L L
SCL
: | 1 2 N\ ... _WE_
I . le—)
Start Stop
condition condition
18.3.2.2 b e
12C o h @& “vHeh Y j D - W L _
@ h 0 L~ W ® A
’C i Ha” ‘
A SDA SCu - wvHY A bo
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A SDA sScCL FH” v 1 FO A ui
Of @& oLt b A
12C b fi o ¥ 0OA 6 IC v W 0 0]
P10 I H [ 7 o vy b F I A
"H h Q 0 A H h Ju RO 0 b
L 6 T b 1 w0 I~ Qve I 4 [0 F JUA
eh "y AsScCL [v® wag ooy Y F
Wb Ty © wg SCLG [ Ar s e
GV e v[ ® bw i SCL v " ScCL v
pG v Ny Ty pYw ” A
" D v Ny - Fi T K D SCL
7 f p W ! N w PYP SCL
v A
v ScCL v v p_
p_ A
=2}
& W _ h "N LI Ae bt A Heh
R “ =abe B~ : _ @ h b~ ®
A
Neh L L ong #° @ _ A L v FoB A
fiv noo 417 4 ®O v W L A Wh e - SCL
W “ eh SDA 0 A e v Hah D p
n Y oHro wD b¥ A Waeh O P [ SDA wv™ 13
W ® i SDA¥ *° s Wah D A
18.3.2.312C H
@ 1°C W £ w ot Ty b 3" bu A
12Ch * B B W Db " F ¥ scL A
12C 78 1@ v Ty ) 12Ct AlCt [ 12C
By 3 } [ W He -
12C 0 Ve ( ACK) D' 0 i A -
) " s 1 I2Ct W@ (0x0O) A
8p b~ B [A D 1 2e S 78 ¥ le
16 W 2@ ~ A :  h 0 A b D 8a 9a v
W@ B~ ACK © A 1&I12C \ A
" Y ~ACK~ "y 12C o ~ 7B Aal10 8 ~ A
1832412Ct O
C 0 B~ 1 2C_STS2. TRF ¢ 0 A 0
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v

7 ) [1’C ~ b m b’
1 ® a I - | 2C_CTRLC1 G F 2c A H
Y ~I1C C 7/ B A
2. 1Ct @ [We B~ [ Y 76 10 " 12C » 1 2C_STS1BADDRF
[ = f Y T I b B T B~ 0 B~ b
| 2C_STS1 | 2C_STS2 | 2C_STS1PFADDRF 16 ce
h P” Wae START We [ 1’C At [ START
H W | 2C_STS1BF ADDRF | 2C_STS1 | 2C_STS2
H | 2C_STS1BADDRF
3. 1’c - 0 - B | 2C_DAT” Yy ® 1 2C_STS1. TXDAT
~ 0 “B 1A P Y Q" Ve [12C_DAT P ~ wQ~ | 2C_DAT
4 7P B 3 Y1 2C_STS1.B-TXDATEOA B
R™I12C b [1’c A
4. W @ 0 P 0 He [ 1 2C_DAT | 2C_DAT B b
Al 2C_STS1.BTXD®@ATE
5. Wa 0 H 1 2C_STS1.PXDATE »Q Dt a [ 1 2C_DAT
| 2C_STS1.BTXD@ATEH “7» u 0 fF12C_STS1. T TXDATE
P YQ Ve [ 1 2C_DAT A
6. p HQ 0 P Ve [ 1 2C_DAT | 2C_STS1. TXDATE
H Pb 7 12C_STS1.  TXDMRE _ STS1.PTXDAT Ere 0
T [ STOP B 0A
7. I2CN " I’Ch bw [ W 0 Ty W@ 0 Ce
C ACKFAI'L # "~ w Y p 0 A pQO[ 1 2C_STS1. ACKFAIL
Y B A

18t 0 D !

7-bit address

Master Master Slave Slave Master Slave Master Slave  Master Master
X Tx Tx X TX Tx X X Tx Tx
| sart |AddresgR)|AcK]| | Data [Ack| Date [Ack| - | Datan [NACK| stop|
- ~
e | \\ | \\ | \\ | ~<
[Evi|Eva1] [Ev3] [Evs| [EV3|

10-bit address

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

TIx TX Tx Tx TX Tx TX Tx Tx Tx Tx X Tx
| start| Headetw) [Ack| Addresg Ack | | start | HeadeR) [Ack| | Data [AcK] - | Datan | NACK] Stop|

- - ~ ~ ~
- | S

| = |l |
EVi [eva][evaq] | EV3?| Ev;
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1. EV1: 12C_STS1.3D®RF ST S12, Hio A
2. EVA: 12C_STS1. PXDATE=1, " QDAR
3. EV3: 12C_STS1.BTXDATE=1, , QDAT Hipo A
4. EVR2: 12C_STS1. AESKEFDPAQKFAIQAOC O o A
a) EV1 EV3HA SCk T/ o A
by EV3 b5 E o0 HE A
18.3.251%Ct
C 7! ) " b
1. & a IC v | 2C_CTR[C1 G % 12c A H
Yy ~I1C C 7/ B A
2. [ START » 7B 10 H “IC » |12C_STS1PADDRR
f Yy 1T B ) T ) Y b &)
| 2C_STS1 P 12C_STS2 | 2C_STS1FPADDRRC_STS1. ADDR
B 0 I1°Ct 12C A
3. [ e 1 2C_STS1. RXDATNE - p I ey
| 2C_CTRL2. EVIT2GTENRL 2. BURM"NTWERN A » T
B"® © “p~y 61 2C_DAT W@ - | 2C_STS1. RXDAT!
B 0A - VI 2C_CTRL1BAEKEN [Wa T YW
A
4. kv R 7 | 2C_STS1. RXDATNB ~yr |l 2C_DAT (Wve A
[ W@ "1 2CS3ITRXDATNE » & W@
5. C [ 12C v+ A B STOP ~ | 2C_STS1BSTDPF ey

| 2C_CTRL2. BBVTIU"NTEGNT A » ® 1 2C_STS1IPQIl1 2C_CTRL1
| 2C_STSI1B"STOWRF EV4~ A
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7-bit address
Master Master Slave Master  Slave Master Slave Master  Slave  Master
Tx Tx TX TX TX TX TX TX TX TX
| start |Addresgw)|Ack| | Datar [Ack| Dat [AcK| - | patan | Ack | stop

e -~ N
- | -

N ,\ N
! I o
EVL EV2 EVZ

10-bit address
Master Master Slave Master  Slave Master  Slave Master Slave Master
Tx Tx Tx Tx Tx Tx Tx Tx Ix Tx
| start| Headetw) [ Ack| Addres§ AcK| | Daar [Ack]| - | Datan | Ak [ stop
-~ N - N
< | | ~ Z | | ~
EV1 EV2 EV2 EV4
1. EV1: 12C_STS1.3DPRF ST SI2, He A .
2. EV2: 12C_STS1. RXAATNEH»®A,
3. EV4: |1 2C_STS1SBSOFRFGTIRL1 il A
a) EVHp SCk -/ o A
by EV2 » E o0 HiE A
183.2612Ch 0
h M ORI D * H* Ay D Y ) Yy A )
A START 22Ty D~ ~ 3h A
h 7Ky [ 12C T 7t b
1. ® a I°C - |l 2C_CTRL1 - G F 12C A H
Y ~IC C N~ B A
2. BUSY=0 | 2C_CTRL1. SSTARTIEEN ~ We p ® h
" 12C_STS2. MSMOBE
3. W 0F p"1°C p 12C_STS1.BTARFBF~ 1 " h v
VLI 2C_CTRL2. BVEIWKTENT A p | 2C_STS1 Qwa 78
B 1 08 B[ I 2C_DAT | 2C_STS1. STMRTBF
| 2C_STS1. ETARTB%®E 0 [ 1’ A
10 0 Ve LYY YA HD
E 12C_STS1. ADDR1OF LI 2C_CTRL2. BVTiI"NTWRN A
h STS1 - P H @ 0~ DAT A
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E 12C _STS1BADPREF" 21 2C_CTRL2. BVTiI"NTWERN A
h STS1 ~ STS2

" A @0 “11110%xx00 r vy 88 A" x¥ 10
B T 28 " A

]

i

78 T o7 FWa Y R

E ADDRF p B~ 21 2C_CTRL2. BVEINWERN A h
W STS1 -~ STS2 A

]

1. i} " A O r vy By A0
2. MCUbwh O rfuyilbh s b OXBOXEBRXF40 x K6

4. 78 10 B O “12C p 1 2C_STS1BADDRFO ~ T
L1 2C_CTRL2. BVTIUNTWERN] ~ o l 2C_STS1 | 2C_STS2
| 2C_STS1. ADDRF

5. 12C ~ 0 Yy B "~ | 2C_DAT Y b

| 2C_STS1.BTXDATE ~ T pQ We [12C_DAT » ~ uQ

~ | 2C_DAT 4 7P B “ Y1 2C_STS1.BTXDAAME AW
B Ce 0 [ A

6 . W @ 0 T° »Q He [ 1 2C_DAT 1 2C_STS1. TXDMK.E
R™ 7 0 "F 1 2C_STS1.BTXDATB Yy | 2C_DAT Q" W

7. P @ 0 T »0Q" W@ [ I2C_DAT 12C_STS1. TXDATE
B~ b | 2C_STS1.BFTXDANIE2C_STS1.BPTXDAATERG 0
[0 A B” STOP A
: W@ 0 L | 2C_DAT W " I12Ch | 2C_STS1. BSH
B~ 0 B | 2C_STSWM.BIZFo G SClv ' F 1 2C_HTS1
PQ” | 2C_DAT | 2C_STSIA BSF |l 2C_CTRL1. BTORGEN
D 12C o R " 12C_STS2. MSMORBE
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7-bit address
Master Master Slave Master  Slave Master Slave Master  Slave Master
Tx Tx Tx X Tx Tx Tx TX Tx Tx
| stant | |Addresew)|Ack| | Datar [ack| Dawe [Ack]| - | Datan | Ack || stop|
P | //// | S | SN "\\\ -
10-bit address
Master Master Slave Master  Slave Master  Slave Master Slave Master
Tx Tx Tx Tx Tx Tx Tx Tx Ix Ix
| star| Headetw) | Ack | | Addresd AcK| | Datar [AcK| - | Datan | Ack || stop|
P P - -
- | A [N [N -~ |
EV5 [eve] [Eve|EVa1||EVE| EV8 EVE-2
1. EV5: | 2C_STS1. SSARTBF £ 1DAT Ho A
2. EV6: | 2C_STS1.3ADPRF ST S12, He A
3. EV8 _1: | 2C_STS1BTXDATE = 1,  QDAT A
4. EV8: | 2C_STS1. A XDATE™ = 1, T QDAT Ho A
5, EV8_2: 12C_STS1.TXDATE = 1,A IBAC H2TH®1. BSF A 1,
) A
6. EVI9.: | 2C_STS1. ADDRIL @F DATL, Ho A
a) EVBEVAEVAEVSE FEVS8 HR Sck -/ D A
by EV8 » Y- D HE A
c) TXDATBSE B8 ~ A ) F EV8HR A
18.3.2.71°C h
BYTENUM L ~ h 7 Ho p - -
D" NACKO START/ SPOP 37 yva h A
h N 12C ) ! b
1. ® a I°C - |l 2C_CTRL1 - G F 12C Aa Y
T 12C C 7 B A
‘ h L~ ¢ 3 | 2C 3

| 2C_BYTENUM. BYTENUMEIN2

o

C_BYTENUM. BYTENUM

| 2C_BYTENUM. RXFSELA 0 STARTSTOPp A
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2. BUSY=0 | 2C_CTRL1. SFTARTIEEN “ We p ® h
~12C_STS2. MSMOBE

3. W 0% P I12C p |1 2C_STS1.B8TARFBF"~ 1 " h v

2|1 2C_CTRL2. BVRIWNTENT A p | 2C_STS1 Qwa 78

B 1 08 B[ | 2C_DAT | 2C_STS1. $STMRTBF
2C _STS1. 8TARTB®E 0 [ 12C A

ap

10 0 Wa LW Y NHD

b=

| 2C_STS1. ADDR1GF 21 2C_CTRL2. EFVTINTEN] A
h STS1 ~ P H @ Q" DAT A

A 12C_STS1BADBRF” 21 2C_CTRL2. BBVTiU"NTIEN] A
h STS1 ~ STSs2 A

‘ " h @0 "11110%xx00 y 88~ P
@ D “11110%xx1x 10 T 28~ A

<
Ty

78 - Fha YW F'
A 12C_STS1BADBREF" L1 2TRL2. EVFI NTENeT A
h W STS1 ~ STs2 A

‘ " A O r y Byd K0

4. 7B 10 B O “12C p 1 2C_STS1BPADDRFO ~ T
L1 2C_CTRL2. BVTIPNTWERN] ~ o l 2C_STS1 | 2C_STS2
| 2C_STS1. ADDRF | 2C_STS1HADDRF 10 v
) P STARTGEN1 ¥ Wae STARITA START "1 2C_STS1. START
B w 1A » ® l12C_STsu [ 2C_DAT 1 2C_STS1. 8TARTBF
O 1’°C ~ ADDRF 1A o P ® 12C_STS1l1 2C_STS?2
| 2C_STS1BADDRF

5. 0 | 2C_STS1HADDBRRE "~ h A n-12C o ¢
SDA v p B DAT Aw [ We ~ bW

| 2C_STS1. BRXDATNE B~ T ACKEMN B~ 0FWea I A
p YL I 2C_DAT § We “H 12C_STS1. RXDAOGANE ™ ~

v ~

| 2C_STS1. RXDIATME ™ Yt | 2C_DAT §Wwe A
6. h (A [ W @ 0 We NACK [ NACK™ ¢ SCL

w
SDA L' h Yo weA / DAY= [ W e * We
NACKI~ b H (M) H ~ ‘ ACKEMNAY " WaA
/ D’ ) p H @ H | 2C_CTRL1. STOPGEN
| 2C_CTRL1. STARTWEN W e HfF vy G NACK
W @ A

E h Ly "y 637" b~
oy - "0 NACKSTART/ SG@AP

Ce
<
C

7. W @ “12C_STS1. RXDATINE® Yy § W @ A &
| 2C_CTRL1. ACHEN T 0 2CbPu W@ 0 ACK W @
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0 ¥ Wae STOR B A
’)/;::: N>1 N=1 6 44 TF
HE A
18h D !
7-bit address
Master Master Slave Slave Master Slave  Master Slave Master Master
Tx TX Tx Tx Tx Tx Tx Tx Tx Tx
| sart | [Addresgr) [ack| | Datal [AcK®| Dai [AcK] - DataN [NACK| Stop|
- P ~ ~ ™~ ~ >
< |\ - [N [N |~ ~ | ~
EEAED D
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 T Ix
| start| | Headetw) [ Ack] | Addres§ AcK] | start || HeadeR) |Ack| | Datat [AcK®| Date2 [AcK] - | DataN | NACK] stop]
- - - - ~ ~ ™ S< ~a
el - < | < | PR | N [} ~ [} N ~ | ~
EV5 EVO [Eve] [Evs] | Eve | [Eve1] [EV7] [Ev7] [Evr]
1. EV5: | 2C_STS1. STSERTBF=Q", DAT Hp A
2. EV6: 12C_STS1.SABODRFSTIS?2 He A 16 h - He
CTRLISTARTGHEN=1
3. EV6 _1: HD N G la © A EVe - A 2 ADDRH
v A p ~ BA
4, EVT7: I2C_STSl.BKDATNE:JH.;DA
5. EV7 _1: | 2C_STS1. RXAOTATNE =1Hp A | 2C_CITRACKEN=0
| 2C_CTRL1. STOPGEN=1.
6. EV9: | 2C_STS1. SOBR1IQFBAT Hp A
a) [Wa Y T+ NAA
b) EV53 EV6 EV9H®  SCL v o A
) EVI o EoD E A
d EV6 1 EVI1 » V2 ACK I H [ A
18.3.3 1))
12C h a de ¥ A / A h A
18.3.3.1 (ACKFAI L)
0 [ B b b " A | 2C_STS1. ACRFAI L =
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| 2C_CTRL2. BFRRIUNTIENT A O [We NACK™ B :
G T pw A G h ) ¥ Wa A p A
18.3.3.2 ( BUSERR)
W@ D Y 12C o [ W@ A D1 "I 2C_STS1.
BUSERRB A 21 2C_CTRL2. BRRIINTENGVe T A
h T eb v b [ o A D _ T o A
C 0 X ° b A H e [ D~
4 Wa o A p A [ A P A p b~
) A
183338 X ( ARLOST)
1°C o [e x 7 @& x b "1 2C_STS1.PARLPOST
L1 2C_CTRL2. BRRIINTENG@T A
1°C o [ "1 2C_STS2. MSMODE IC o x =& ~ W D
Tburc C p Ty e h 0 D H A
18.3.3.4 / ( OVERRUN)
¥ n” v 0 / A
[ W@ " 12C_STS1. RXDATNEATL T [ve ¥
t 0 - x ) | 2C_STS1. RXDATNE
0 W 0 A
t 0 7/ v s 0 “ DAT 4w~ 1 2C_STS1.  TXDATE:
t 0 A~ DAT T |[ve 0F’ 0 v
X [ AD 1°C %o | 2C_DAT A
0 W @ v | 2C_STS1HADPRFe SCET HI[Q" | 2C_DAT
’ b A[ T X W e A
18.3.4 D MA
D il Y v DMA ADMA Q [ 12C T 1c
¥ Y CPU A
DMA o H |- A DMA D * DMA
L o D H" EOTTIC o~ ¢ T a =~ WeT A
h © ©  EOT = T DMA [ 1 2C_STSHe BSFA
p A
h Y G 2 "DMA L 0 %e »H" EOT_1
DMAP T 1TA w1 2C_CTRL2. BDMAPAST EOT_1WWe :
0 NACK T ™H 0 " Y DMAP T = T° WeA
p A
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183.4.10
DMA | 2C_CTRL2BBMAEN | 2C_STS1.BTXDATE D MAC
O | 2C_DAT A DMA 2cod - Yn - x A
1. DMA_PADDRXT | 2C_DAT A @1 2C_STS1.HBeXDATE
o o @ A
2. DMA_ MADDRX T o A @1 2C_STS1.HXDATE VD
| 2C_BAT
3. DMA_TXNUMx T D A @1 2C_STS1.HXDATE |~
[ OA

4. # DMA_CHCFGXxT PRIOLVEB[1:0n® A

5. DMA_CHCFGxT DI R" Y @D WA on
0FT A
6. DMA_CHCFGx:: CHEN A
7. DMA L T D "DMA L 2C o 0 WaP EOT/
EOTHIA T "H "W Y Wae DMAT A
‘g DMA 0 ) | 2C_CTRL2. BUFI NTEN
18.3.4.2
DMA | 2C_CTRL2 BBMAEN [ v DMA | 2C_DAT
D OV A DMA |l 2C ~ Ynm °ox .
1. DMA_PADDRXT | 2C_DAT A | 2C_STS1. RGBDATNE
C b [ OvVA
2. DMA_MADDRX T Ou A | 2C_STS1. RGWDATINEC _DAT
o ov A
3. DMA_TXNUMx T D A @1 2C_STS1. RWDATNE! -
[ OA

4. DMA_CHCFGxT PRIOLVL[1: @k A

~

5. DMA_ CHCFGxT DI R Y D WA N 0
FT A
6. DMA_CHCFGxT CHEN A
7. DMA L T D "DMA L 1 2G 0 Walb EOT/
EOTHIA T 'H "W Y We DMAT A
‘g DMA " b | 2C_CTRL2. BUFI NTEN
183.5° (PEC)
| 2C_CTRL1B PECEWNg PE@ ~ PEG CR® ’ QB p
H T H ~ A’ " PET a CR® w C(x)® = x
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0 ey Wel 2C_STS1.HBeXDATE2C_CTRIP1 BPPEC
W@ o A ) el 2C_STS1. ROBMATNEI 2C_CTRL1. PE(
B~ PEC ~ [ PEC bp PEGE A b Gp
PEC 0 We NACK h b v  PEC 0 NACK
"1 2C_CTRIBB1. PEC [t ACK I H[ A
DMA PEC 12 "0 PEEA
0  I’C ot DMA L [ EOH™ ~ W @ 0 PER
* IC o DMA [We EOT HI ~ N bw PEC r
p PEC A [ PECY We DMA A
wuH T PEE "1 2C_CTRL2. BDMALoAST We DMAD A
Wah DMA [ W @ © 0 NACK
@ X R” PEC A
18.3.6
SMBu sW © X @ H K Bw ~ B A Ww. HSMBus D
33w Al2Cc 7y wWwendn o 3 h
C R™ X W’ i 't Ty 9%h A B~
Y h 't P b [ HAC Lk Hoo Ty l2€ A
N32A052 | 2C SMBUS v ScCk o aSCL
w & SDAY w i T SCLl w | 2C_CTRL1. LTOSELly"
| 2C_CTRL2aLTOBN” SCLuY v 12C_STS1.SCLLTO
| 2C_CTRL2. sCcuLm81 NTTENSCL w | 2C_CTRL1. HTOSHL
| 2C_CTRL2 aHTOBN" SCLu v |1 2C_STS1.SALHTO
| 2C_CTRL2. SCluHIE1 N[TENS DA w | 2C_CTRL1. LTOSHL
| 2C_CTRL2aLTOBN" SDA4Y v 1 2C_STS1.SOALTO
| 2C_CTRL2. spaLmBI NTEN QW v© Fu
By ) ~ A
183.7S MB u s
18.3.7.1:
" System ManBg&menMBusSMB W iy Yy F L A
N H Y b it Ny "~ Ye HASMBuUslI 2 CW Yy
T OkE LW L ASMBus | 2CH % Wab
i L A " H ~ & SMBus V2.hG(tp://smbBhus. org/ specs/
S MB u3$: %0
A h ) Da” 0 ’
A ¢ ‘ D ’
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A h "We Weh S CPUh o Ah T h-t w SMBu s
v A
SMBbsl 2C 3 '
A \ H T We SCL Wea SDA” Pv W ~ SMBus '’
A 3" SMBus s 6l 2C768 - 18
A h-c H ~fh L '
A h w
SMBusl 2Cb ‘
18SMBhsI’C
SMBus 12C
D 100KHz D 1 MHz
D 10KHz D
VDD
b (G ,” ) 78310 s [
b 1 ( o, 8 ) \
183.72S MBu s
SMB &#s v H AW “SMBus G h “ h G
D ON/ OF% HY u " kb v L A
18.3.7.3
SMBusT™ kK We bt W@ “s L A
W W @ Ne - e W ~ UDID™ Ne A
18.3.7.4 \
SMBus " 8a N A v 76 SMBus H & SMBus
V2.ha(tp:// smbBhus . orr_gl/aspecis/A
SMBUsS @ B { SMBuws T H ASMBusl 2C T D A
7 l2C ~ SMBuws HW "B wl SMBus A
" SMBusb Quick command/ A
18.3.7.5 1\ (ARP)
SMBuws *  Ne W @t _ [ 1\ - ARPA
A I | ‘
Kv We SMB ths Ty A ’
a SMBus e L Ne A L " Ne G bi“ v 3H P
G i A
Ne H °~ SMBu s - Ne b W
~ A
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183.76 SMBu s

SMBus uWae’ T H SMBALERTSCL SDAY ~ W LH"
H~ i Lozoop W @ A SMBALERT SMBus s -
G SMBus 2@ A

a
Ar

i w Y | 2C_CTRL1. SMBALEREH H Ah T
ARAAl ert skRe Agladm ess#s0 001100 x SMBALERTA-
SMBALERT ARA | 2C_STS1. SMBALERU L
78 7@ Bzt RHeB Yy 60 Ad
@ SMBALEWRT ~ D T néeg n e Y
%oce HA C T SMBAL ERFu Y A D -

SMBALERWY~ h P 0 ARA SMBALBRT h Y ARA
18.3.77S MB u sH
SMBus %o 12C s A a SMBus” T SMBus

a SMBus B a SMBuSYT: drooN A
1. W | 2C_CTRL1. SMBMODE |l 2C_CTRL1. SMBTYPE
| 2C_CTRL1BARPENRC _CTRL1. ARRENETRL1. SMBT BMB=0
’ | 2C_CTRL1. ARRENETRL1. SMBT BMB* 1 A
2. W3 ARR "~ | 2C_CTRL1."ARPEMB hs M~ 12C_CTRL1. SMBTYPE-=
) P12C_STS2. SMBISAMBOR 7 | 2C_STS2. SMBDADDF
B~ ARR T w A
3. W SMBu s P | 2C_STS1. SMBALERT w A

18.3.8

12C o %o SCL/ SXA 50ns ¥ A
37y | 2C_GFLTRCTRL. SCLAFENN/ ®DAAFENN
| 2C_GFLTRCTRL. SCLAFE/ SPAAF®ns, 15nsA25ns, 35ns
| 2C_GFELTRCTRL. SCLRBFWD 8D D FAV W SCLDEW[ 3: 0]
SDADFW[ 3 58.ka v SIA G “ vvu( SDADFW[ 3pdA +1) *-

18.4

L ~ ~ Cor &MOx 6 A o P WR T
DBG_CTRL. | 2C1DBGIOCOTRL. | 2 C2 TBI"VMSOMBIU S L b
" YA A 3. 3 .A2

185T

N 1 %= 12CT '

11°CcT

P T H® Hp Le
2 T B0 (h) STARTBF |EVTINTEN
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T P T He Hp i
0 h) y (c)| ADDRF
16 0 h) ADDR1OF
[A B (L) STOPF
D BSF
IV RXDATNE
EVTI NTBB\UFI NTE
0 7w TXDATE
BUSERR
® X h) ARLOST
ACKFAI L
ERRI NTEN
/ OVERRUN
PEC PECERR
SMBus SMBALERT
SCL SCLLTO SCLLTOI NTEN
SCL SCLHTO SCLHTOI NTEN
SDA SDALTO SDALTOI NTEN
“y AT 16" " 33" b A
18.6.11°C
1 8I1C
offs] Regis|lm|m|a|ala|alalalalalalalala]lalalala]ala]la]a]e]e[r[e[w][s]o]]]o
> w w > (I)Lu voouZsLLL-—‘
- n %) = 24|l 0|a|w |+~ w|lw|>|O
ooorIZC*CTz'<3 0 R d ﬁgiiéiggﬁgfﬁ&;iﬁ
-
;_‘ T eserve é’wi <<m;goﬂ'<%§)
Reset olofo]o olofjo|o|o|o|lo|o|o|o|o|o|o]oO
dHHERE A A
t2c_ct 225 |T 4= 3 Sla|r|k ° <| o CLKFREQ[6: 0
0041 ol alzl= 6‘ ‘O( Reserved alel>]> ° = e
x 80)01 Ww|w|m x i
Reset olofofo]o olofofo 0 0|0|0|0|0|00
w
o —
o
S « @
14 o .
OOBFIZC—OAI Reserved g Reserve 2— ADDRL7: 1] 2
<
Reset [ 0| oJofofoJoJoJoJoJo[o
| 2C_OAI ADDR2[7:1] | Z
00CH Reserved Reserved g
Reset oJoJoJoJoJoJo]o
0101 2C_D R § , g DATA[ 7:0]
IReSeI eserve eserve 0 0 0 0 0 0 0 0
O[O O o[- o [T I N ) w
Ak JENEHHEREEEEEREE
12cs) ARE AHEHHEEEEEHEEEEEE
- %) %] ] %)
014t Reserved |l gl|n Reserved o E o ol 2o < 2 o 2 El X e <| 5
Reset oflofo o] [olofofo]o olofofo|o|o]fo
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olo|~4|< > P
< < w o - w 8;
] T|lal|l 4o [
12c_s PECVALI7:0] |m|lm|<|zdow|c|Z]2
018H Reserved s|ls|olo = é) m
nln|0o|lo o
Reset oJoJoJoJoJoJoJo[o[o]o]o ofofo
> = -
12C_CL = 2 o
- ) CLKCTRL[11:0
01CH L Reserved alew o [ ]
w
o
Reset oo oJoJoJoJoJoJoJoJoJoJo]Jo
12C_TM TMRI SE[ 5:
0 2h0 Reser ved Reserved
Reset 0|0|0|0|1|0
Slw
I 2C_BY] z| D
v w BYTENUM[ 13: 0]
0244 Reserved Ol e
o
Reset ooooooo|o o|o|o|o o|o|o|o
ST E (5] o
Ll w W 2
< <
l2Cc_cF R < <|® w SCLDFW[ SDADF W[ §
o281 TRL Reserved ol ? 3 al? <
) o [0} [a]
D n 9| x )
Reset 0 o|o]o o|o o|o|o|o o|o|o|o
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186212C L 1 (1 2C_CTRL1)
Z ' 0x00
Pv' ' 0R40000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Rese LTOSEL HTOSEL Reserved
rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ReserveR?Evé/E ASLMEBR PEC|ACKP(ACKE %TE?\IP SGTEANRE;‘TOE GCEN PECE| ARPE 'I'SyIEE MSOMDBE EN
rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B
30 Reserv|G ~ G By
y v low timeout threshold selaot”™
00 25ms
30: 29 LTOSEL |0 100ms
10 1s
11 4s
Vv hightimeout threshold selection
00 256
28: 27 HTOSEL |01l 512w
10 1ms
11 128ms
26: 14 Reserv|G ~ G By
p B~ Software resét
L 12C v A
13 SWRESE| O IC b 6 B ’
1 12C c B A
“ BTy 6 12C_STQBUSYS w6 16 i /A o A
SMBus ~ SMBus alert
Lo SMBALE p” ¥ B" _, I2f:_CTRL1.EN:O - ) A
0] SMBAlert alrit A NACKH™ '
1 ° SMBAIl erati f v A ACKH” A
" F Packet error checkifig
p” ¥ B' D PEC [ A ) I2C_CTRL1.EN=0
11 PEC ) ooy A
0] PEEC
1 PEC
‘@ K« “PEC A
10 ACKPOS IPECG ~ @ ~ ~ Acknowledge/PEC Positionfor data reception ~
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p~ Y B I2C_CTRL1.EN=0 ~ ) A
0 12C_CTRL1.ACKENB _ 3 0 ACK 12C_CTRL1.PECH
[ T w PECA
1 12C_CTRL1.ACKENB _ N a [ 0 ACK [2C_CTRL1.PECB
B T [ Nie PECA
" ACKPOS + 2 T I A
w L NACK 2@ ~ 12C_CTRL1.ACKEN B I2C_STS1.ADDRFB A
" 2a PETC ACKPO®Sy ~ ADDR Hwm
| 2C_CTRLPIA PEC
a = Acknowledge enable
ACKEN p~ Y B I2C_CTRL1.EN=0 ~ ) A
9 :
1 [ Ve e N ~ A
A p” " Stop generatioh
p~ Y B [A o ~ ) ’ [ SMBus
P i BA
h "'
g A p”
STOPGE| 1 o L p0¥ ¥ A  pA
C Y
g A p”
1 [ SCL SDA A
‘ v STOPGEBNARTGEREG ~ P efH[E" pb K
v l2C_CTRLD®’ ¢ = ¢ 2 STOPGENARTGPEGA
p” ° Start generatich
STARTG p”~ Yy ) B~ pU¥ I2C_CTRL1.EN=0 ~ ) A
0] D !
1T p A
T ~ " Clock stretching disable Slave modeé ~
B _ C i "~ I2C_STS1.ADDRF I2C_STS1.BSF B~
NOEXTE| v SCLA p B A
0 H '
\ A
s @ ~ General call enable
GCEN o} s Ab (NACK) 00h
1 "H s Ay (ACK) 0 0Ah
PECGy, ~ PEC enable
PECEN |0 PEC
1 PEC A
ARPa "~ ARP enablé
ARPEN g ARP”
1 a ARPA
I2C_CTRL1.SMBTYPE=D a SMBus A
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B
I2C_CTRLISMBTYPEg 1 SMBuU s A
SMBus ~ SMBus typé
2 SMBTYP|O SMBus '’
1 SMBths A
SMBus ~ SMBus modé
1 SMBMOD| 0O 12C
1 SMBus A
12C a Peripheral enable
0] ’c
0 EN 1 ’c A
r - L - ~
] F 12C A
G 6 EN O B A
h Y HE b B A
18.631°C L 2 (1 2C_CTRL2)
Z " 0x04
Byv' 0RO O0000O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Rese|LToE|HTOE|SCEY]S S SPAL] Reserved
rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
pmag ERRIIEYILIBUR! Reserved | MM IRese CLKFREQ[6: 0]
rw rw rw rw rw rw
B
31 Reserved|G ~ G B v
30 LTOEN \ w o a low timeout function enable
g ,
I a °’
“12C  Yb - B A
29 HTOEN w & " high timeout function enable
g ,
I a °’
“12C  Yb - B A
28 SCLLTOI N1 sCL T a =~ SCL low timeout error interrupt enable
0 I2C_STS1.SCLLTO=1" b~ T
' 12C_STS1.ScCLLTOD = 1
27 SCLHTOI N7] SCL T a ~ SCL high timeout error interrupt enable
B pQ606~ I2C_CTRL1.EN=0=0 o) A
39/334
M 'E” NSING TECHNOLOGIES INC .
vV v 109 /
" +86-755-86309900 D +8675586169100
‘' https//www.nsingtectcom * 518057



g

"?} EIRIﬁ?K www.si ngt¢ @mh
B
0 I12C_STS1.SCLHTO=1" b~ T
1 12C_STS1.SCLHTO=1"" T
26 SDALTOI N1 SDAY T a ~ SDA low timeout error interrupt enable
B p Q606 [2C_CTRL1.EN=0=0 ) A
0 I12C_STS1.SDALTO=1 ~ b~ T
1 I12C_STS1.SDALTO=1"" T
25:16/Reserved |G ~ G B v
15 DMAEN DMA a DMA requests enable
0 DMA
1 a DMA A
14 ERRI NTEN T a Error interrupt enable
0 F T
' H ¥ T A
W o4~ 7 T
I2C_STS1.BUSERR =1
I2C_STS1.ARLOST =1
I2C_STSL.ACKFAIL =1
I2C_STS1.0VERRUN =1
I2C_STS1.PECERR =1
I2C_STSISMBALERT = 1
13 EVTI NTEN|HDT 8 Event interrupt enable
0] Ho T
T H Ho T
W o~ 7 T
I2C_STS1.STARTBF ="1 h ~
I2C_STS1.ADDRF =1 h /t -
I2C_STS1.ADD10F =1 h -
I2C_STS1.STOPF=1 ¢ -
I2C_STS1.BSF="1p I2C_STS1.TXDATE 12C_STS1.RXDATNELD
I2C_STS1.BUFINTEN =1 I2C_STS1.TXDATE 4 1
I2C STSIBUF | NTEN2C=ST$IRXDATNE 4 1
12 BUFI NTEN I T a Buffer interrupt enable
g I2C_STSIT X DATE=IAC_STSIRXDATNE=b" kv T °’
T I2C_STSIT X ATE = 12C_STSIRX DAT NE = 12C_CTRL2.EVTINTEN=
""" HpT ~ b DMAEN, ~ A
11:9 Reserved|G ~ G B v
8 DMALAST DMA W D~ DMA last transfer
0 W DMA EOTHb b
I 4% DMA EOT D A
"B h a "3 W “y¥ We NACK
7 Reserved|G ~ G By
6:0 CLKFREQI ¢ 1IC Peripheral clock frequenty
CLKFREQ[6:0] W APB1 Y™ ‘
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B
0000000
0000001
0000010 2MHz
0000011 3MHz
0100000 32MHz
0100001~1111101
18.6.412C 1 (1 2C_OADDR1)
Z ' 0x08
Byv' 0x0000
15 14 13 12 11 10 9 8 7 6 5 4 3 0
QgggReser Reserved ADDRIJ 9: ADDR[ 7: 1] ADDR
rw rw rw rw
B
15 ADDRMODE L ~ ~ Addressing mode slave modeé ~
0 78 ¢ b 108 T
1 106 ¢ " b 78 A
14 Reserved pG woAsb
13:1JReserved G ~ G By
9:8 ADDR[ 9: 8 o "~ Interface addre3s
9 ~BA
13 7[3 b o
7:1 ADDR[ 7: 1 o Interface addre8s
7 ~RA
0 ADDRO o Interface addreSs
0B A
"T78 b 7
18.6.5 12C 2 (1 2C_OADDR2)
Z ' 0xo0C
Byv' 0x0000
15 14 13 12 11 10 9 8 7 6 5 4 3 0
Reserved ADDR2[ 7: 1] DUAL H
rw rw
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B
15: 8 |[Reservel|G ~ G B v
7:1 ADDR2[ 7 ) ~ Interface addreSs
i v 7 ~BLA
0 DUALEN i a P~ Dual addressing mode endble
0 ba | 7 OADDR1 2’
1 a f§ ”~ OADDR1 OADDR2 # A
¢ 7/}
18.6.6 12C (1 2C_DAT)
Z " 0x10
BPv'  0x0000O0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved DATA[ 7: 0]
rw
B
15: 8 Reserv (G ~ G B v
7:0 DATA[ 7 8 ~  8-bit data registér
0
L r WA buw /
I2C_STSITXDATE =0, ) v 0"
ACK ~ 0 3 ARLOSTH® ~ / by /
- b [ A
18.6.7 1C 1 (1 2C_STS1)
Z " 0x14
Pv  0OR0O00O0O0DO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved SCLLISCLH]SDALT Reserved
rc_W rc_w rc_w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res e ASLMEBR Rese|PECE ORVUENRBUSE ARLOJACKFAResel|lADDRITXDAT R)'\(IEA STOP BSF|ADDRI|START]
rc W rc W rec W rc W rc W rc W r r r r r r r
B
31: 2d§Reserve|G ~ G By
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B
25 SCLLTO SCLy ~ SCL low timeout errdr
B p Q606 [2C_CTRL1.EN=0=0 ) A
o ,
1 o
C "t B TP A
h " pOEFA p A
24 SCLHTO SCL SCL high timeout errér
B p Q606 [2C_CTRL1.EN=0=0 ) A
o ,
. 5o
C ‘ot B P A
h “ pOFA p A
23 SDALTO | SDAY SDA low timeout errgr
B pQ60O- I2C_CTRL1.EN=0=0 ) A
o ;
1 0
C ‘ot B © b A
h " pUOEFA p A
22:19Reserve|G ~ G Bv
14 SMBALER| SMBus ~ SMBus aleft
B p Q606" [2C_CTRL1.EN =0 ) A
0 SMBus ~ h - SMBAlert 1T -
1 ¥ SMBAl erp” h 7 [ SMBAl ert " ¢ w
13 Reserve|G ~ G By
12 PECERR 0 PEC = PEC Error in receptién
B p Q606" [2C_CTRL1.EN =0 ) A
0: PEC [ PEC ACK I2C_CTRL1.ACKEN=T
1. PEC ' [ PEC NACK b  [2C_CTRL1.ACKEN B~
11 OVERRUN / Overrun/Underruh
B p Q600" I2C_CTRL1.EN=0 ) A
0] / '
1 % I A
I2C_CTRL1.NOEXTEND=1 "~ ¢ M B p B A '
T [Wa - F 10
- wx A
0 T 0 Ve T (o) b v
v b oy A
10 BUSERR Bus errof
B p Q606 [2C_CTRL1.EN=0 ) A
o A pE
1T A p¥ A
9 ARLOST |a& x h ~
B P Q606" I2C_CTRL1.EN=0 ) A
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0] & ¥
1 & x A
o L - »p B w6 A6 ARLOSTHlBH ~ I12C o~ ®
C (12C_STS2.MSMODE=0}
* SMBUS 4" « Vi & i} v Dy
- ~A
ACKFAI L ~ Acknowledg failure
B p Q606 I2C_CTRL1.EN=0 ) A
9 :
1 A
Reserve|G ~ G B v
ADDR1O0F| 108 1 0 " h -
p USTS1 * CTRL1 Qb B~ I 2C_CTRL1.
TP B A
0 ADD10FH® 0
T h W @ b F A
108 W h W@ o F " p B 6 RAb
* [We NACK™ I2C_STSADD10 5 B A
TXDATE w "D ~
pQ [ DAT ) B 0 Ve A ~
I2C_CTRL1.EN=0 p A
9 :
1 A
0 - Y B 616 0 b B A
[ We NACK NWe O PEC I12C_CTRL1.PEC=1" B b
B A
R le 0 - v BSFQR~ - TOATE"
y oy A
RXDATNE - -
) Q b B I2C_CTRL1.EN=0 ) A
0] y !
\ A
- by ~ B 6 Ao * Bb B A
0 ARLOSTH® ~ RXDATNEb B A
’ vBSF~ 0§ b RXDATANE v oy A
STOPF A ) B~ ¢ -
p §sTsS1 1 2CTRL1 Qb B~
| 2C_CTRL1. EN=0 B A
0 [ A D’
\ [A »pA
W @ H ~ ' [ A P P B 6 Ad
‘ / NACK™ I2C_STSSTOFRB BA
BSF D " Byte transfer finished
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B
p 0 STS1 - Q b B’ D TO We
A p I2C_CTRL1.EN =0 ~ ) B A
g D ’
1 D A
[2C_CTRL1.NOEXTEND=0" W: ' W » B 616
v [ W e S~ ACK Il T F 0
" 12C_STS1.RXDATNE =1 A
0 T Wa 0 f Q- " 12C_STS1.TXDATE
=1" A
‘ /WaNACK "~ BSH by B A
Mwae D PECI 2 C_ S TR&MG6 | 2C_CPEBWE
BSFbw B A
1 ADDRF 0 " h Y T -
o b STS1 T STS2 b B~ I2C_CTRL1.EN=0
- ) B A
g b [ S - 0 " h ~
. Y oo " 0 " h ~ A
h "'
78 - [ ACK B 614am l [ HG
ACK B 6 Bo
C 78
[ ¢ L OADDR T p Yo s SMBus
SMBush SMBus ) B 6106 a ~ A
‘ / NACK” | 2 C_ ADDRFL ¢ B A
0 STARTBF B~ h -
p U 12C_STS1 T Q b B~ I2C_CTRL1.EN=0
) B A
0 b D’
) p 0 A
0 % ) B 6 A6
18.6.8 12C 2 (1 2C_STS2)
Z " 0x18
Pv' 0R0O000O0DO
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
] SMBH SMBD DUAL|GCAL MS
PECVAL[7:0] ADDR| ADDR FLAQ ADDR R¢S€l TRFI yopg| BYS
r r r r r r r r
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B
31: 16| Reserved|G ~ G B v
15: 8 |PECAL][ 7: T F ~ Packet error checking register
| 2C_CTRL1. PEREGMAL[ 7p 0] PEEA
7 SMBHADDR| SMBush S ~
¥ WeA p Wa p ~ I2C_CTRLLEN=0" B
A
0 [ SMBush '
1 I2C_CTRL1.SMBTYPE=¥ I2C_CTRL1.ARPEN=1 = [ SMBush A
6 SMB DA DDR| SMBus “ -
Y WeA p Wea ® ~ I2C_CTRL1.EN=0 "~ B
A
0 [ SMBus ’
1 | 2C_CTRL1. ARPESMBuUS A
5 DUALFLAG|{ S ~
Y WeA p Wea ® ° I2C_CTRLIEN=0" B
A
] [ L OADDR1p p y
1 [ b OADDR2p p Yy A
4 GCALLADD 8 "t -
Y WaeA p Wea ® ~ I2C_CTRL1.EN=0 "~ B
A
0 [ s
I 12C_CTRL1. GCEN =1 A
3 Reserved|G ~ G By
2 TRF 0 / ° Transmitter/receivér
[ A " 12C_STS1.STOPF =12 ) ® X
" I2C_STS1.ARLOST=1 ~ I2C_CTRLLEN=0~ o i A
0 ,
: 5 :
@ D B R/ W A
1 MS MODE ht " Master/slave
: [ Ve A pA@ X ~ I2C_STSLARLOST=1 a
[2C_ CTRLLEN=0" B A
0t '
T h A
o 6h ~ 1 2C_CTRL1. START®BF=8 6"
0 BUSY " Bus busy
[FeA » ~ b B A
9 ,
1 A
[ SDA SCLu v T b B 6106
40/6 34
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B
B F - P) "1 2C_CTRLI.EN =0
A
18.6.9 1°C L (1 2C_CLKCTRL)
Z ' 0x1CcC
Pv" " 0x0000O0
CLKCTRL T 1°C A(IZC_CTRL”l.EN/T:O
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DUTY/FSMOI Reserve CLKCTRL[ 11: 0]
rw rw rw
B
15 DUTY \
0 Tl ow/ Thi gh= 2
T Tlow/ Thigh= 16/ 9
14 FSMODE I 28
0: | ZC (M 1/ 1) ;
1: 12Cc ( " )
13:13JReservedG ~ G By
11: 0| CLKCTRL] I % W L Ne " h ~
Ne G h M scL A
A duty cycle = Tlow/Thigh =1/1:

CLKCTRL = fpcLk1(HZz)/100000/2

Tlow = CLKCTRLXT pcLk1

Thigh = CLKCTRLXTpcLk1

A duty cycle = Tlow/Thigh = 2/1:
CLKCTRL = fpcLk1(Hz)/100000/3

Tlow = 2 xCLKCTRLXTPCLK1

Thigh = CLKCTRLXTpcLk1

A duty cycle = Tlow/Thigh = 16/9:
CLKCTRL = fpciLk1(Hz)/100000/3

Tlow = 16 xXCLKCTRLXT pcLk1

Thigh = 9 XCLKCTRLXT pcik1

o , frcLka(Hz) = 8MHz, duty cycle = 1/1, CLKCTRL = 8000000/100000/2 = 0%28
(1H vy OxD4 DUTY U'H vu Ox@d1
2. Thigh= TrscutTwscLH) YT T g HA
3. Tiow= TrscLrTwscLL) YT T HA
40/b34
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Z " 0x20
Pv® 0x0002
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved TMRI SE[ 5: 0]
rw
B
15: 6 |[Reservel G ~ G By
5:0 TMRI SE] I % N A " h -
C B u 12C ¥ SCL: 1 - w 1A
o Y % T "H SCL: A W 1000n& I2C_CTRL2.CLKFREQ[5:0] Vv
G 0X08(8MHzy TecLki=125n$  TMRISE[5:0]T 0~ 09A 1000ns/125 ns +1A
b Wa - NeQ~ TMRI SEY 5G @dnd A
", I 2C "1 2C_CTRL™. EN=0TMRISE[5:0]
18.6.11 1’C h (1 2C_BYTENUM)
Z " 0x24
Pv  0x0000O
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BYTH .
NUME RXFS BYTENUM[ 13: 0]
rw rw rw
B
15 BYTENUMEN h Lw g
0
T g
14 RXFSEL 0 P
0 h 0 STOPs
1 h 0 STAR®
13:0 |BYTENUM[ 1h
‘ BYTENUMD | 2C_STS2.0BUS
4 | 2C_CTRL1.ACKEN
18.6.12 12C L (1 2C_GFLTRCTRL)
Z " 0x28
40/534
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Pv' Ox0000O0
:GFLTRRL 7

15 14 13 12

11 10 9 8 7 6 5

IS

www.si ngt @mh

2 1 0

SCLAF

ENN Rese

SCLAFW[1:0]

SDAAF

ENN Rese

SDAAFW[1:0] SCLDFW([3:0]

SDADFWI[3:0]

rw rw

rw rw rw

rw

15 SCLAFENN

SCL a

0 a
1

14 Reserve

Reserved

SCLAFW[1:0]

SCL

00: 5ns
01: 15ns
10: 25ns
11: 35ns

11 SDAAFENN

SDA a

0 a
1

10 Reserve

Reserved

SDAAFWI[1:0]

SDA '
00: 5ns
01: 15ns
10: 251s
11: 35ns

SCLDFW[3:0]

SCL
0000

Prve

SCL

¥ SCLDFW* pTLk

SDADFW[3:0]

SDA
0000

A

SDA

4 SDADFW?* pqLk

40/%534
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19 0 (UART)
19.1
0 " UART W ni vy ‘ o~ HA" “YBeb
nt " A
UARTo 0 b " © 3 DMA HAUART HaLI N
al  Af Halr DA SI RWEANDEC
19.2 h
A nt H
A 1 AT H
A - v " 4Mbi t /s
A 8bi ®bit
A 1bi 2bAth
A ) B i B
A DMA ©
A H bY ~ ¢~ .
A v i\ "I rDATSIR - LYw H
A LI N
A ‘ F a a a
A eT “ 0 w abd a a Fa a a
LI N avyi M HT | * /

40/5 34
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193w
19AUART
CPU/DMA
A
Transmit Data Receive
TX o Register(TDR) Data(RDR)
IrDA
RXc—SIR
ENDEC o - ™
SW RX ¢ BLOCK Transmllt Shift Recelvg Shift
- Register Register
i X
TX control RX control
A AA
Tx clock
| Rx clock
Buadrate .
PCLK—®» [ CTRL register
generate
BRCF Interrupt
register errp Wakeup  —
GTP STS UART
register register address
194w
19 , ART § H a RX TX b ) At T T Xu 0
F°~° 0 w g 0 CTX ¥ 0w TTX w
| Oo ~ | O _ ARXu - B A
buo - TX 0 T by t R X A 0
" G A W' le B+ 898 (v By 4+ 187
“+ 0.5, 2¢ Al .B5A
40/%534
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a Ne 0 0 b A
1941TUART
B 1B v
B UART _CTRLI1.4VB 9B, v B A
A B A
‘' 616 Va v B A ’ B A
‘N 6006 Wa - A BA 0 P "1 2cA
B B A
1@ =8
8-bit word length ,1 stop bit
Clock I*_*1|
Stat Data frame bit7 can be the parity bit Start Dataframe
| it | bito | bita | bit2 | bit3 | bita | bits | bite | bit7 | SISQIO| bit |
it
Start
Idle frame | ol
Start
| Stop] "y |
Break frame bit
138 =9
9-bit word length , 1 stop bit
Clock e
Stat Data frame bit8 can be the parity bitl gigt  Data frame
a .
bit | bito | bit1 | bit2 | bit3 | bita | bits | bit6 | bit7 | bits |Sg9p| bit
it
Start
Idle frame | bit
Break frame bit
19420
0O w a =~ ~ B T T X F A
40/6 34
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19.4.2.1
UART_CTRL1. ITXEWAR® § HFO Ve A
19.42.2 0
v ) 0 A @ 0 | @b We B~y ~AD
O 8B 9B I O B b A D UART CTRL1. TXEN
A T D A
19423A B
0 © 0 0 A BAA BB 7 UART _CTRL2. STRB[ 1: 0]
19A 6
UART_CTRL2. ST|/A B8 ®) w
00 1
01 0.5
10 2 G UART aH yi L
11 1.5
19%A b
8-bit Word length (WL bit is resef)
CLOCK e
Stat Data frame bit7 can be the parity bit Start
| it | bito | bite | bit2 | bit3 | bita | bits | bite | bitz |, | it | Data frame
0.5 Stopbit 0.5Stopbit
Data frame bit7 can be the parity bit Data frame
Stat Start
| it | bito | bita | bit2 | bit3 | bita | bits | bite | bit7 | S;_OPI bit
It
1 Stopbit
Stat Data frame bit7 can be the parity bit Stat pata frame
| i [ bito [ bitt [ bit2 [ bit3 | bita | bit5 | bit6 | bit7 | 15stophied P
1.5 Stopbits
Stat Data frame bit7 can be the parity bit Start Data frame
| i | bito | bits | bit2 [ bit3 | bit4 | bits | bite | bitz | 2Stdpbits | bit |
2 Stopbits
40/534
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19.4.2.4
- B UART _CTRBRKSD 1la A w 8B 16 v -
w 9B 1By A ~WwB A B- ~ A
0 “UART _CTRL1. S®BRK 0 A B A - 0
v 9 @ LA BD P B UARTCTRL1. 8DBRK

0 [ o UARTCTRL1. SDHBRK bwld A
19.42.50
1. B UART_CTRL1aUBMNRT
2 a a BaA B avi " DMA
3.4 0 w (UARTCTRL1.'TXEN)
4

CPU DMA 0 W Q- UART _DAT, Q~
UART_STS. TXDE;

5. Q| UART _DAT 0 B UART_STS. IXC 0
A
* UART_RAT ~/ [UART _TXxw 0~1 Ao Jj 100K
Y We K Lo~ /[ UART _DAT/HWe b [UART_TX
A
1% 0

UART_DAT UART TX UART_TX
Write Time Send Time UART DAT
Write Time

Send Time

UART internal
baud rate clock

UART_TXPIN

Baud ratelOCK  Stop bitsl Data bits8 ParityNone DataOx55

19.4.2.6 Y H
UART _DAG b B UART _STSATXDE
(v [ B " UART_STS.PTXDE T o A
UART _CTRL1. TXDEIENDeT A °~ Nie (o) UART _DAAT

UART _DATQ b °

A B - [ B v UARTSTS. TXeDE1
A B 0 v G Tt e 0 P [ B
W 0 f UARTSTS. TXDE UARTSTS. TXCop 1A
UARTCTRL1. TXCIIEN® WaeT A UARTSTS. TXE€W » b AR
UARTSTS ~ PQW UARTDAT A
40/%634
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1%0 TXC/ TXDE
TXDE flag /\_\ /—\ clzzietg/ l?;rsdo\;vtargre /—\ clzztetg/ tr)];1 rgc:/fvtar/:re / set by hardware
UART enable
Write datal. Write date2 Write date
into JART_DAT into UART_DAT }UART_DAT
UART_DAT | daa | dat@ | dats
BecausQ'XDEzl
hardware
Idle 4 Framel Frame2 Frame3
TX line 1t
EEEEEEREERRENEENNEEREENNEEEER
19.4.3
19.4.3.1 B
UART" $[Wco ) 1 1 0 X 0 XwuwoO ){Wﬁ 0BA O
3353 76k MRV 84910 Wo0OBY 600D ¢ [ B~
UARTSTS. RXDINEbw B NEF A UARTCTRL1. RXDNE EN W
eT A
3a 5378 Heo 0o, ~ 83 9a 108 Heo0O0D 3 [ B p  w
B NEF B A
3a5a7h 2@ 6086 N 8a9% 10 He600 3 [ B~ B
NEF B A
3a5a78 Ha 6 006, N 8a9%l@ 20600 3 [ [ B
NEF B A
3353728910 v byt “ UART W [
B F B [ n A
40/% 34
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190 B
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | I
. | | | | | | | | | | | | | | | |
RX line S T T T T Y Y A AN TN IR R SO
| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
sample
clock 1|2|3|4|5|6|7|8|9]|10|11|12| 13| 14| 15| 16
| | | | | |
: :< One-bit time : ::
.. | I
Conditions Lo
. 1 1 !L &) X 0 X 0 X O 0 X X X X X )ﬁ I
to validate - \ /o | I
the start bit T 1 _ | I [
Falling iedge At least2 bits At least2 bits o
detec:nod outof3at0 outof3at0 Lo
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
19432A B
A B - UART_CTRL2.STPB[1:0] A 7 w 1B 2B A
1. 05BA B* b A B A v b A
2. 1le A B "N e la A B - 8 9 10 B A
3. 15eA B 1.e5A B 16 17 18 " Ne He NI 05
@ B il bAKv ’ le B - i A
4. 2a A B 2e A B WA B g8 9 10@ A W e
A B [ W@ v A WeA B UART_STS.RXDNE
A HeA B by A
19.4.3.3
1. UART CTRLILUEN 1 a UART
2 a a BaA b avyi " DMA’
3. g (UART_CTRL1.RXEN)~ B :
4, 8B 9B - RX B - v B If
5 B [ RDR * UART_STS.RXDNE T Ty FA
UART_CTRL2.RXNEIEN T WaeT
6. T [ a ¥ - 1A D T
UART_CTRL1.RXEN ok L
7. UART_STS.RXDNE UART_DAT b '
41/®34
M E° NSING TECHNOLOGIES INC .
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A I H ,UART_STS.RXDNE = DMA b A
A 1 H , UART_STS.RXDNE ) b A
19.4.3.4
W [ "UARTSTS. | DIAEF UARTCTRL1. |1 DLHEI EN WaT
AUARTSTS. I'DLEFW/ » b “® UARTSTS ~ P UARTDAT A
19.4.3.5
W [ UARTSTS. FEF& 1 ~ YW » b A
UARTSTS ~ P UARTDAT A
19.4.3.6
o 2[A B°Y Wa - B UART_STS.FEF T
c B [ UART_DAT A A H ~ T " °  w
UART_STS.RXDNE B 1" * T A I HDOMA) ' I~
UARTCTRL3. ERRTIEN WeT A
19437 ¥
UARTSTS. RXDNET B i ~ ) F O
P UARTSTS. OREFIA T bwxk p B T
AUARTSTS. ORER I » b “® UARTSTS ~ P UARTDAT A
* ¥ * UARTSTS. RKENET * We T A | H (D MAIY”
UARTCTRL3. ERRIEN Wea T A
19.4.3.8
[ * UART_STS.NEF T~ YW » b “® UARTSTS
P UARTDAT A | H Nb ™ T ° w UART_STS.RXDNE3
1" T A I H (DMA) UART_CTRL3.ERRIEN I “ Wea
T A
1
\" N E B
000 0 0
001 1 0
010 1 0
011 1 1
100 1 0
101 1 1
110 1 1
111 0 1
19.4.4 Ne
UARTBRCF “ Ne Ne Ne ~ G0 b A
0 UARTBRG@F - W v A b H T 1
41/6 34
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TX / RX ="Qcik /(16 UARTDIV)
i T Qoaxkw UART ‘
A PCLXK e UART1/ JART6 MHz
A PCLIK ¢ UART3/ UART4/ URRIHEz .

UARDOI W “ Ne
19.4.4.1 Ne UARDI b UARTBRCF
o T

DIV_Intée®déNV_PHe27T MdARF BRCF =0&x1BC
DI V_I hUAREIrV=27
DI V_DecUAaROI V=12/16=0.75
Y UAROI V=27.75
n 2
UAROI V=25.'62,
DI V_Decimal =16*0.62=9. 92
"10=0x0A
DIV _Integer=2bl %2251 &xgyE9
¢ ~ UART BRCF =0x19A
n 3
UAROI V=50.99
DI V_Decimal =16*0.99=15. 814
"16=0x10=> DI:0Ov]_#=e>chi mad [ 3 Ne
DIV Integer=00bV0. BAG&der0ox 33
¢ ' UART BRCF =0x330

138
focFi3 2 M focFi3 6 M
h Kbps v % v %
1 2.4 2.400 833123% 0 % 2.400 937.5 0 %
2 9.6 9.601 202.1% 0.019 9.600 234. 37 0 %
3 19. 2 19.19 104738 0.029 19. 20 111785 0 %

41/5 34
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4 57.6 57.55 34.750 0.08%9 57.60 3DB5 0%
5 115. 115. 1( 17.375 0.089 115. 01 1585 0.169
6 230. 230. 21 8685 0.089 230. 7¢ 9.75 0.169
7 460. 463. 7¢ 4325 0.649 461.5]7 4.875 0.169
8 921. 914. 2§ 2185 0.799 923. 071 2435 0.169
9 2250 b~ b~ b~ 2250. 0 1 0%
10 3000 b~ b~ b~ b~ b~ b~
11 4000 b~ b~ b~ b~ b~ b~
focFd 8 M focF® 4 M
~ Kbps v % v %
1 2.4 2.400 1250 0% 2.400 16 ®®@.5 0 %
2 9.6 9.600 312.5 0% 9.600 41685 0 %
3 19.2 19.20 156. 25 0% 19.20 20825 0.01¢9
4 57.6 57.60 5D85 0.049 57.60 635 0.01¢9
5 115. 115. 01 2®B85 0.089 115. 1¢( 34.750 0.08%9
6 230. 230. 76 13 0.169 230. 21 17.375 0.08¢9
7 460. 461. 57 6.5 0.169 460. 43 8685 0.08¢9
8 921. 923. 01 3.25 0.169 927. 53 43125 0.649
9 2250 2285. 7 1325 1.599 2285.7 1.75 1.5909
10 3000 3000.0 1.000 0% 3047. 6 1325 1.5909
11 4000 b~ b~ b~ 4000.0 1.000 0%
CPU yroow 3 A
41/534
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1945UART f
T w¥ O ¢ 0 . )a 1 i, apo T
4 il bW YA W @ i Az @i  H
¢ UART * UART b A
* UART Y i. " 0_oc B Ty a
No No A
19 DIV_Decimal=0 ~ UART
WL B 4 NEF b 4 NEF
0 3.75% 4. 375%
1 3.41% 3.97%
1% DI V_Deci mauART=0
WL B 4 NEF b 4 NEF
0 3.33% 4 %0
1 3.03% 363 %
19.4.6 L

a =~ 0 y 0 B~ B A
1P

WL B PCEN UART

0 0 | B | B8 |A B |

0 1 | B | BY | E B A B |

1 0 I B | B9 [A B ]

1 1 I Pl P8 | E BLA B |

E

UARTCTRL1. PSIEQL 4 E

E W - B~To6la@a wE Ao =11000 146,160 E

BuwdDO " 4ad 1°0A Tohod ' E - ’ -

RV " UARTST®EFB T UARTCTRL1. PEITEN WaeT A
41/56 34
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UARTCTRL1. PSIEL 4
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W ~ B To6la wu Ao =11000 146,160

Pwolo6" 501 TO ko ‘ - ’ E ~

RV " UARTSTS. PBF T UARTCTRL1. PEITEN WaeT A
1947DMA H
UART DMA H~ I | H A
19.4.7.1 D MAD
0 UART_CTRL3.DMATXEN 1 a DMA 0 A B W
(UART_STS.TXDE=1), DMA SRAM [ UART_DATA
a DMADLD w ~ ! DMA ‘
1. DMA D * DMAD C o 0
2. DMA D w UARTDAT
3. D .
4, DMA n a a ¥ ab aT - b WA n
5. | DMA
6.D - B DMA_INTSTS.TXCFx 1

1 BDMA 0
TXDE flag _\ /—\ set by hardwan{\cleared byDMA /

DMA writes DateD
into USART_DAT

DMA request X

DMA writes Datal
into USART_DAT

DMA writes DataN
into USART_DAT

e /

" Data0 Datal Data N
. 17
TX line TP L LT T T T T e
TXC=1
TXC flag set by hardwar;é
DMA transfer
is complete
DMA T XCF Flag p(
set by hardwarg |\ cleared bysoftware
19472 D MA

UART_CTRL3.DMATXEN 1 a

DMA A [ 1

41/% 34
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(UART_STS.RXDNE=1) DMA C UART DAT ¥ © [ SRAMA
a DMA wo Y 1 DMA '
1. DMA D w UARTDAT * DMAD C 0 0
2 DMA D * DMAD [ A
3. D .
4 DMA ne a a ¥ ab aT ~ b WA n
5. |- DMA

1 D DMA
. . Data0 Datal L DataN
RX line SEERRREERRNERERRERRRERANEREEER
RXDNE flag setbyhardwarJ—\ cleared byDMA /—\ [ W

DMA request

DMA

readsDateD

from USART_DAT

DMA readsDatal
from USART_DAT

DMA readsDataN
from USART_DAT

DMA TXCF flag

DMA transfer
is complete

set by hardwarq/ﬁarby software

[ H v [
UART_CTRL3.ERRIEN T Ve
19.4.8 H
UART H' @

T T AL Anh X
b TP [ h RX
H 7/ G
C Y h HA
UART"
19.4.8.1
Ml
1. UART_CTRL1.WUM®B * UART
2. UART_CTRL1.RCVWU 1(
N Pbw

B

41/6 34

H
RX
A
w A
A

B 1A
0 W @ buh A
” C X
Wact L
p I ) y UART ~
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3. 140 -~ [ * UART , UART_CTRL1.RCVWU ) ,
UART _STS.IDLEF B b w 1A
190 "

?NE=1 RXDNE=1

RX Datal Data2 Data3 Datad IDLE Dateb Datsb

RCVWU Mute Mode Normal Mode
RCVWU written to1 Idle frame detected
19.4.8.2
UART _CTRLLWUM 1 ~ UART w A UART_CTRL2.ADDRJ[3:0]
A B MSB w1, | w v 48 ' MSB=0 ¢ [
" A
N~ UART™ Y n - '
A v » UART_CTRL1.RCVWU T g UART -~ A
‘ Y * (UART_STS.RXNE=0),UART CTRL1.RCVWU ~ p 00
Q14 :° UARTCTRLILRCVWU 2 b A
A [ b b Y * UART_CTRL1I.RCVWU » 1A
n Bby B T A
[ b * UART( * UART_CTRL1.RCVWU »
v UART_STS.RXDNB® T " D A
41/534
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191 "
In this examplethe current address of the receivet is RXDNE=1 RXDNE=1 RXDNE=1
RX  IDLE A?E))R | Datal | Date2 IDLE A?[l)R Dats3 | Datat A_dgr Dateb
RCVWU / Mute Mode Normal Mode Mute Mode
RCVWU written to1 Erroraddress Currentaddress Erroraddress
~ RXDNE was cleared
19497 Afd
UART 1A H ~ "H i 0P W 7 9 0 -
H p LA
UART_CTRL3.HDMENS® v oAt v yi L8 n * UART_CTRL2.
LINMEN& UART_CTRL3. IRDAMENA
'R R H T TX b RX D Ny RX bPa A 0
Y TX A TX UARTa  °~ W ~ ¥ A
194.10y  IrDA
UART IrDA (Infrared Data Association ) SIR ENDEC A
UART_CTRL3. IRDAMEN® a IrDA A IrDA vy B
n * UART_CTRL2.STPB[1:0&8 UART_CTRL2.LINMENa UART_CTRL3.HDMENA
UART_CTRL3.IRDALPB ~ - IrDA b Y w A
194.10.11 r DA
UART_CTRL3.IRDALP=0 IrDA b A
DA Wae i H o 0 H 10ms A i Rz F
y ) [ OA 1 e b 3/16 1943 A W
11520mpsA
UART [ SIR L FA L ¥ 0 o A ,
A 0 [ SR v P UARTA
0 b ~ i A - Fuy - " A ¥
I 0 FY D 1A “tbH TA
UART 0 IrDA - 3 A UART C
0 3 b b A
41/%34
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~

I ) A IrDA I G 1.41udé I G 2@ - X
A PScv UART_GTP Ne v A

19.4.10.21 r DYAwW

UART_CTRL3.IRDALP=1 I'DA b Vv w A
vow ] O T w 30 PSCY A PSCVNe v u 1.42MHz
T v u 1.8432MHz (1.42 MHz < <2.12 MHzA
v v H” G 2ea PSCV A

192r DA SI' R ENDEC

X
0
- —»L 1 TX pin
> Transmit 1
NORMAL IRDAMEN Encoder|
=0orl
USART
MODE .
Recelve< - _
RX ! Decoder {1 RXpin
—
0
TX normal ~ | Start S—
frame bit_| °© 0O 10 o0 1 O | i
I |
TX pin [ H | H H H H H
frame : | | :
Skl
- <

ane I I 1

RX normal Start Sto
frame bit ! © 0 ! 0 0 1 0 bitp
194.11L1 N
UART LIN (Local interconnkehi o Net wor&) burt
A UARTCTRL2. LENMENI N A.
41/% 34
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g LIN “yyg £ p "UARTCTRL2. SEWPBRICTORL 3. BDMEN
UARTCTRL3. I4ARDAMEN
19411.1L 1 B
LIN 14 O iy 7 w 88 A UART CTRL1SDBRK 1 0 We 13B fi0 0
- “WaeA BA
194.11.2L 1 N
D T ° A L ¢ UART A
UART_CTRL2.LINBDLB ~ v B~ 108 118 A
[ W@ B~ @b 8291 A 1@
16 600 F i W e Y [ W@ * UART_STS.LINBDFE 1A Y
- v RX ) A UART_CTRL2.LINBDIEN
I ¥ WeT A
1@ 1h6 [ [21 | 0 - B A
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194L1 N W “ 1P i LI NBDL
Casel: break signal not long enough=> break discarded LINBDF is not set
. Break frame
RXline
Breakframe Idle | BitO | Bitl | Bit2 | Bit3 | Bit4 | Bit5 | Bité | Bit7 | Bit8 | Bit9 | Bit10 Idle
Sample N T T T T O I
Sampledata 0 0 0 0 0 0 0 0 0 0 1
LINBDF
Case2: break signal just long enough=> break detected
. Break frame
RX line
delimiter is immediate
Breakframe Idle | Bit0o | Bit1 | Bit2 | Bit3 | Bit4 | Bit5 | Bité | Bit7 | Bit8 | Bit9 |B10 Idle
Sample | | | | | | | | | | |
Sampledata o o o o o o0 ©0 ©0O 0 0 0
LINBDF
Case3: break signal long enough=> break detected
) Break frame
RX line
Breakframe Ide | Bit0| Bitl | Bit2 | Bit3 | Bit4 | Bit5 | Bit6 | Bit7 | Bit8 | Bit9 |Bit10| wait delimiter Idle
EEEENENEEN
Sampledata 0 0 0 0 0 0 0 0 0 0 0
LINBDF
42/534
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1951 N W b

In these exampleswe suppose that INBDL=1(11-bit break length), WL =0(8-bit data)

Break occurring after an Idle'

RX line framel Idle | frame2 frame3

1 frametime 1 frametime
- -

RXDNE/FEF |

LINBDF |

Break occurring while a data is being received

RX line framel frame2 frame2 frame3

1 frametime 1 frametime
-—p -—p
RXDNE/FEF
LINBDF
195T
UARTN T Hwm T A @ Hp T a B I Ve T A
P Wa 77 WeT A
1FUART
T B T H» Hp a
i) TXDE TXDEI EN
0 TXC TXI| EN
- RXDNE
RXDNEI EN
[ ¥ ORERR
UARAF T
[ | DLEF | DLEI EN
E PEF PEI EN
LI NBDF LI NBDI EN
- I H® DMA T ¥
(1 NEF/ OREF/ FEERRIEN

42/534
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1) . a DMA (UARTCTRL3. DMARXEN=1) B A
19.6
1BUART L
H UART1 UART?2 UART3 UART4 UARTS
Y Y Y Y Y
DMA Y Y Y Y Y
Y Y Y Y Y
1 AT Y Y Y Y Y
I r DA Y Y Y Y Y
LI N Y Y Y Y Y
@y = "N b
42/33 4
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1I97UART

197.1TUART

1DUAMRT
ore| regster |2 (2| 8]5[g|a]s]e|a]a]c|a]a]=] o [a]=]a]2]z]] =]~ ]]]<]]~]~]°
¥ z |2 g|= =)
clzla|ila|a|=|s|olBlalz]z]z
JUART_CTRL1| 2lm|o|a z|o g SglElolox]x]4
000h| Reserved ol |2 Xlx]2 & o
o
Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 010
z
a|w & STPB | -
UART_CTRLA 2 2 2 g ADDR[3:0]
004h Reserved r} % 5 Reserved [1:0] o
jo}
4
Reset Value ojo]o (Ol ) 0 0|0 |0
zl-|z]=z
SR |¥|E
JUART_CTRLSY <D( < g g .<_t E
008h| Reserved x E [ E % T | Reserved
Reset Value ojojojojJo]o
w w w wlw
[TRE TR wlalgl|z
UART_STS plulg|ulelgfa|=]|2]|X
(o} Z|Is5|x|F|&)|o
00Ch| Reserved Sl % | x = Reserved
[0}
@
Reset Value ojJojJofJo]o 011 1]0
UART_DAT DATV([8:0]
010h Reserved
Reset Value 0|O|O|O|O O|O 0|0
DIV_Decimal
UART_BRCF| DIV_Integer[11:0]
014h| Reserved [3:0]
Reset Value 0|0|0|0|0|0|0|0 0|0|0|0 0|0|0|0
UART_GTP PSCV[7:0]
018h| Reserved
Reset Value 0|0|0|0|0|0|0|0
42634
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1( UART CTRL1)

VA " 0x00
B v ' 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
Reserve SDBR| PEI E Té?\‘ TIXEDNE RIXED’\’\: llDELNE WUM |[RCV W WL PCEN PSELU TXE RXE UEN
rwoorw rw rw rw  rw W rw rw rw rw rw rw rw
B
31:14 ReservedG ~ G Bv A
13 SDBRK 0 " Send "bA eak
) B 10 A
D p 0 BA
0 0 A
1 0 A
12 PEI EN T a "PE interTApt enable
B T UARTSTS. PBF” T A
0 T A
1 T a A
11 TXCI EN 0 T a ~Transmission compRete inte
B T UARTSTS. TXkC ™ T A
00 T A
1 0 T a A
10 TXDEI EN|D IM T a ~ TXDEtdmruptA enabl e
B T UARTSTS. TXDE™ T A
0 0 v T A
C b M T a A
9 RXDNEI EI Il v T T a ~ RXDNE intefAupt
B I UARTSTS. RXDMNERTSTGEREF B * T A
0 [IRY T T A
1 [IRY T T a A
8 | DLEI EN|I DLE T a "I DLEerirnupt Aenabl e
B I UARTSTS.IDLFEF T A
0 I DLE T A
1 IDLE T a A
7 WU M C " Wake upAmode
0 A
42/% 34
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B
1 A
6 RCV WU L T " ReceiveT wakeup
p~ Y B 1a UART" - B0 UARA
W UARTCT RWUM="0 [ v B
p OA 1° UARTCTRWUM="1 [ Ve
y B p 0 [V e \ - p 1A
0 G b A
1 G A
5 WL "Word TAngth
0 B A
1 B A
' ) 7° 0 bk @B A
4 PCEN La " Parity cdnmtrol enabl e
0 LA
1 L g A
3 PSEL “Parity “delection
g E A
1 A
2 TXEN 0 a ~Transmit'ther enabl e
00 A
1 0 a A
1 RXEN a "~ Recei VverA enabl e
0 A
1 a A
0 UEN UARE ~ UART enAabl e
B v [ UART Ne FA by
w A B ) A
0 UART A
1 UARA A
1973UART L 2( UART _CTRL2)
Z ' 0x04
B v 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
LI NB . .
Resel|Ll NB IENLINME Reserved STPB[ 1:|Rese| ADDRJ[ 3: 0]
rw rw rw rw rw rw rw rw rw
4216 34
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B
31:15 Reserve(G - G BvA
14 LI NBDL LI N “"LIN break deAection lengt
B A
g 10
I 18
“LI NBDLe LI N 7177 Vi L ¢
LI N A
13 LI NBDI EILI N T a "LIN break detectAon int
BT UARTSTS. LI NBDF™Y T A
0 H” T
1 H” T a
12 LI NMEN LIN a “"LIN mode enabl e
O LIN
T LIN a
11:7 Reserve(G - G BvA
6:5 STPB[1: (A B "~ STOP " HRits
001A B A
010.A5 BA
102A B A
111 .4 B A
"UART g 1/A2 £ 0. 5Kh1F8W G v
4 Reserve(G - G BvA
: 0 ADDR[ 3: (UART A
HI Ta *a @ UART
A
W~ UARTCTRWAUM="1 [ v B
L ADDR[BB 0] UARTw ~ ' [ v
BL ADDR[W: OJUARTw A
1974UART L 3( UART _CTRL3)
Z " 0x08
B v "' 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 | RDA lEBA ERRI RD)’:AEA .:?)'zﬂé HDME Reserved
rw rw rw rw rw rw
42/534
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B
31:9 ReservedG - G BvA
8 | RDALP I r DAV "1 r DA-plo afehr
B cu lr DA vow A
0 A
1 vw A
7 | RDAMEN|I rDAa ~ I rDA modeA enabl e
Ol rDAA
T I r A A
6 ERRI EN T a Error inteAkrupt enable
DMA " UART_CTRL3.DMARXEN=T a N B T
UARTSTS.aUFARRITSTS. ®RERTSTS. NEBF © T A
0 T A
1 T a A
5 DMARXEN | DMA a " DMA receivkr enabl e
0 DMA A
1 DMA a A
4 DMATXEN |DMA) a ~DMA transmiAter enable
0 DMAD A
1 DMAD a A
3 HDMEN AR a "~ Haduplex mdode enabl e
B g AT A
0 i A
1 AT a A
2:0 Reserve(G ~ G BvA
1975UART (UART _STS)
Z ' 0x0C
B v 0x0000 0180
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
FEF NEF OREHFH PEF|LI NB|Resel|lRXDN TXC| TXDH | DL E| Reserved
r r r r rc W rc W rc n r r
B
31:16 Reserve(G - G BvA
42/% 34
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B
15 FEF " FramingA error
[ B a [ S ( A
B~ B p BA N | " ® UARTST®
UARTDATA
g [ A
1 [ “break” Ar ame
O BbwT T Ty UARTSRX.DNE # ~ »w
UARTSRX.DNE “ T A D Y
VAR Y ) w D r
ORE £ A
/Irvy H "~ DMA Y 2 UART CTRL3E RR | £N¢
FEF v T A
14 NEF Noi se €rAror flag
[ ( v ) BBA b 1 i A
UARTST® UARTDATA
g ( A
1 [ A
O BbwT T Ty UARTSTSRXDNE # ~ »w
UARTSTRXDNE “ 7T A v H (DMAY"~
2 UART CTRLERRI| EN ¢ NEF v T A
13 OREF ¥ " OverrunA error
RX DN EP " T UARTDAT [ B
© B 1A UARTCTRRRDEE N B w T
“ A
p® UARTST® UARTDAT B A
0 [ % A
1 [ % A
@) rv H ( DMA) 2 UART CTRL3E RRM E ~ ¢
OREF v T A
(29 OREFA ~“~UART_ DA ’ R X D NvEO”
Y bP R XD NEY 14
12 PEF Parit'yAerror
[ B b vb © B BA
p® UARTST® UARTDAT B A
g [ A
1 [ A
11 LI NBDF LIN “"LIN break dWAtection flag
L UARTCTR . LI NMEN [ LI N ~ B )
B A UARTCTRL2. LI NBDI'EN® T A
B p OA
0 [ LI N A
1 [ LI N A
42/% 34
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B
10 Reserve(G - G BvA
9 RXDNE IV " Read data re€gh ster not emp
[ [ s T B 1A
UARTCTRL1. RXBNEBENw T ¥ A
p~ ¥ BQO UARTDAT B O0A
g IMu A
1 IMbuy A
8 TXC 0 “Transmissi"dAdn compl ete
B~ B 1A UARTSTISXDEB~ E0
B 1A
UARTCTRL1. TXCH EN T A
B p OA
g o A
T 0 A
7 TXDE 0 IM ~ Transmit dat'aA register emp
B i} 0 B B 1A
UARTCTRL1. TXDBI ENT A
B ) 0 Q" UARTDAT 0A
g0 ITMbu A
T 0 v A
6 | DLEF "I DLE lineAdetected
W p°  RX [ © B 1A
UARTCTRL1. I BLEPENw T ¥ A
p® UARTST® UARTDAT B A
g [ A
1 [ A
"I DLEB¢P / RXREF AT [ W
A
5:0 Reserve(G - G BvA
1976 UART (UART _DAT)
Z ' 0x10
B v - b v "~
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 DATV[ 8: 0]
rw
43/634
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B
31:9 Reerved|G ~ G BvA
Reserved, must be kept at reset val
8:0 DATV][ 8: ( v  Data “value
0 ey Q B () -
B v ) A
a =~ E M) (o) v B~ 78 8
Bd_6 UART_CTRIET. WL B QA
197.7UART ( UART BRCF)
z Y 0x14
B v 0x0000 0000
"UART _CTRL1. UEN®21 ’ UART _CTRL1URRNECTRL1NRXNE
3 - A A
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] DI'V_Deci mal [ 3
rw rw
B
31:16 Resed v G - G Bv A
15: 4 DIV_Integer Ne NoA
3:0 DI V_Deci mal | Ne NoA
1978UAR®G Ne (UART _GTP)
Z ' 0x18
B v 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
43/534
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Reserved PSCV[7:0]
rw
B
31:8 Reserve(dG ~ G BvA
Reserved, mu st be kept at reset v al
7:0 PSCV[ 7:( Ne v  Prescal &r value
I r DAV n s " PCLK1/ PQk K2
Y ow Ne A
00000G00T b Q" v
00000001 1Ne
é
l1111m111 258
Il r DA W PSGCV 00004001
v W PSCV][ 46 0] " APB1/ APB2 \
Ne
A Ne W PSCV][ 4:v0]H OA
0000 i b Q° v
00001 2 Ne
00010 4 Ne
é
11111 6 Ne
43/534
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20 L (CAN)
2001 CAN
by CAN o~ CAN CAN 2.0A2.AB Yy [ -
v CPU A 0 neo Ty ) “CAN »pw Y
0 H - G W’ n A
202CAN h
A 1Mbit/ s
A CAN 2. 0A/B
A 0 w
A T LA
A CAN Cor@AN 512 SRAMU H H* a 2 B
0 H
A 16
A * D A
A 7 2a v 0 A
0
A 2@ A
A 0 SOF w
A p~ Yy 0 no A
A !
A H @ FI FOa W 3
A 1 4
A 7 FI FC&r
A SOF w
203 CAN ¢
CAN “ CAN “ @ CAN CAN A CAN
v~ CAN T 3 A v ow\ CPU A @ CAN L T %
oy FI FO Lbw CPU D * v 3 CAN A

43/3534
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20 CAN
Nodel
Rx CAN_H
- = —e
CAN
CPU <=> gﬁgl_ transc
eiver CAN L
TX
Node?2 . ?
Node3 ! *
[ ]
[ ]
[ ]
Node n ) *
203.1CAN
CAN ~ * 0O CAN ~ %o S 18" ~29% " A
2032CAN D
A A CAN:: h b ACANTX p p B -
CAND Y vw A
p~ Y CAN_MCTRL. I0MNRQMCTRL.BSLPRQAN ~ A A b
CAN_MSTS. | GANKMSTS. BLPAK A - CANT X
p A
CAN_MSTS. IGIAMKMSTS.SLPAKS CAN G - L CAN
~ A CANRX :'t [[1k B " CAN G -
A
20.3.2.1
A - ) CAN ~ A CAN_MCTRL.8 NI RQ »
CAN_MSTSQBIYNI RCAN ~ A b CAN “CAN 0 A
43/ 34
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B G A | " CAN_FMC. FRINI"TM A
A v - CAN_FA1B &« &CA
20322A
D7 CAN G A A A CAN_MCTRL.B NI RQ
CAN_MCTRL.BSLPRQ » CAN_MSTS.BIYNI AGAN ~ A . A A
v bi ACAN A . v 0 " CANTX Zhea
B~ ~ A FA v CAN_MCTRL.INI RQo® CAN_MSTS.BI NI AK
Y CAN ¥A A
p CAN A - B " CAN_BTI M L
" CAN_MCTRL® CAN_FMC. FA NATM CAN 8 aB 2
FI FO a v~ A CAN bW A | A
CANME. FI NI TM=1 A k v A
B~ CAN_FR1A G a G N ~ 1 CAN_FA1B GAC
W ioa
20.3.2.3 “Yw 7
~ v CAN_MCTRL.BSLPRQ » CAN_MSTS.BSLPAKAN
~ A g CAN Y W Y vw A - CAN A b~
P o Ty o/ A CAN G " CAN_MCTRNIPRQ T
f CAN_MCTRL.BSLPRQ “ A A
CAN H "~ CAN ¥ Ve
A CAN_MCTRL. MWK UM g p R Y [ CAN TP
3 CAN_MSTS.BYPRQAN
A CAN_MCTRL. AWKUM g ) S - T © Y0P
CAN_MCTRL.BSLPRR A
T ° CAN_ I NTE. WRWI THB [ CAN IR T °
) a CAN
~ H[F"CAN & CAN [ CAN_MSTS.BSLPAK ¥ A
a 2 @A

43/%34
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2@2CAND
SLPRQ=0
SLPAK =0
11recessive bits
SLPRQ=0 INIRQ=0
INIRQ = 1 INIAK =0 y
INIAK =1 11recessive bits
Sleep mode ! Initialization mode Normal mode
Reset ™ (SLPAK=1& INIAK =0) | _ (SLPAK=0& INIAK = 1) | 4 (SLPAK=08& INIAK =0)
SLPRQ=1 _
4 INIRO=0 INIRQ:1
SLPAK =1 INIAK =1
SLPRQ=1
SLPAK =1
! b CAN_MSTS. CRANAKISTS AFLPAK 4 A
20330
"y 2ab ) "0 re 0 ne _
“ne T Y v 37 0 _ A
20.3.4
CAN 14~ A v w P~ X
i1t pA
20.3.5 FI FO
CAN Hea FIFOe FI FO O:a A v ) A
43634
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2@y CAN
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CAN-CTRL

Transmit

Transmitter

\ 4

Mailbox O

Transmit

\ 4

Mailbox 1

Transmit

\ 4

CAN
Memory
Access
Controller

Mailbox 2

Receive FIFO

\ 4

Acceptancd-ilter

Mailbox O
Mailbox 1
Mailbox 2

Receive FIFQ

Mailbox O
Mailbox 1

Mailbox 2

A 4

2036 CAN

Y

CANTX 3t [0
B 1 b

CAN_BTI M. SCNN_BTI M8

CAN_MCTRL .FI MIARQ

A N CAN O
N~ CAN p T x

. v O

A ~

Y

v B>

CAN_BTI MB ABM

43634

by
Fi [ Rx ™~

" CAM

' +86-755-86309900 D
‘' https//www.nsingtectcom

LBM A

T Y
CANRX
U " /
CAN_BTI MBSLM

>
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EREK
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2
CAN-CTRL
Tx Rx
A
transceiver
CAN_Bus @
20.3.6.2
N CAN y “p7 D B b 0 A CAN
ah- ACKR"~ ' B~~~ B p YB CAN
[A "CAN bwi | ~ G B A - 6 Ne CAN
SRR Ty Bost o A

y CAN_BTI M. SLMCAN_BTI Mt A BM

26

CAN-CTRL

Tx

Rx
A
A

1
transceiver

CAN_Bus @

43/%34
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20.3.6.3
- CANRX b CAN ~ CANTX " B A"y 6h
 E Y 7l CAN ~“ Pb CANTXCANRX @ CAN A
~ v CAN_BTI M. SCAMN _ BAT IL BSMA
2 &b
CAN-CTRL
Tx Rx
1 L]
| A
transceiver
CAN_Bus @
203.7CAN
CAN vy "R B b A b:
A (DBG)T CAN DBG_CTRL. CAWNAGBTOPR. 3! 2 A
A CAN_MCTRL FDR®F 7 .:3CAIN_MATRL
L G “Cor-Mex e A
204 C A Nv
204.10
0 W :
A W e 0 '
A a 0 (oY) ’
A CAN_TMI x BTXRQ" CAN_TMI x. TXR®@ ! (o
A “pendi g W née ~ 20. 40. 1n.gl

43/% 34
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b=
E
4
)
E

A CAN W ~ 0 T - ~ 0 A
A T 0 woT o ’
A ) CAN_TSTST RQCPMTXOKM 0 wA
- 0 " CAN_TSTS. ALSTM ) v
CAN_TSTS. FERRM D ST CAN_ESTS

LEC[2:9]F " A

”n

204110 n®

i—‘) =l
CAN_MCTRLBTXFP ~ vy wb FI RO ~ 0 n o 0 _
A G No D A
CANV ~ i v i ne A v ALY -
A Y @b © 0 T o _ A
2041206 0O
CAN_TSTS. ABRQMD A ) 4T A
G0 v 2 H ‘
A T 0 - T RN T ° T
CAN_TSTS. FXOKM
A T 0 w (" " CAN_TSTS. FXOKM w 1A
© 0 G0 - 0 vo 0 b wi A
204.2 0 H
CAN p 0 H ! A @ CAN S a 20. 4~ ACAN
0 B B P v - va4du 0O Ap

Nz (> CAN_RMDTx/ CAN_ T MDAT x

20.4.3 - D

=D v CAN_MCTRL FPMART CAN %T 0 H w
A D n 0 br w WA 0 b v @ X Y b
bw P 0 A D b “ pow 0 Y0P CAN_TSTS. RQCPM
BA D Ty CAN_TSTS. 8aGAKMTSTS. ACBRNNMSTS. TERRM
44/ 34
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Highest priority
PENDING | > Ready
Non-Highest priority N
5 é\// A
2 A{*l §$
J’,?O
Y %
Lo W
8 %
Start Write Data EMPTY = v S
to Tx mailbox % < r
I‘QIISO]. -
ZE o
%@f%’/@d
S, R
7 Y
Transmit succeeded
TXOKM =1 (= TRANSMIT
204.4
3 FIFa U [ A O FI FOF  w 0 FI FlO W
[ AF1 FQ ) Y G W v CPU A
20.4.4.1
CAN ~ " [ EOF WA o - i
Y A G 20.4.'5 A
2@
Valid Mesage Valid Mesage
Receive FIFOx ‘—> Receive FIFOx <—> Receive FIFOx
Mailbox null Release Mailbox Pending Release | Mailbox Pending
Mailbox null Mailbox null Mailbox Pending
Mailbox null Mailbox null Mailbox null
o 5
@ g
o <
¢ 2
i &
Valid Mesage ®
Receive FIFOx Receive FIFOx
) Mailbox Pending Mailbox Pending
Valid Mesag Mailbox Pending Mailbox Pending
Mailbox Pending Mailbox Pending
overflow
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20442F1 FO

We FI FO3:: T A u A [ Ve i TWe )

w CAN_RFF. FFMPu1: 0] | A H[FP [ A Rw
H @ “ pw CAN_RFF.FEMPlM1Z: 0] Hea G A
Y A 2 CAN_RFF. FFMPu13A 0]

FI FQ3: n TP [ W F x TP w
CAN_RFF. FFOWR Ho 0 Ax t6_6 FI FO A FI FO
woC CAN_MCTRL PRFLMI F[O W A [

by x FIFOw ° CAN_MCTRLPRFLM [

k © oy 0 FI FO [f?a A

20443F1 FO

O FI FlO 0A o O CAN_RFR. RFOM
1 " CAN_RFF. FFMP[ 1 v A
20.4.4.4 T

o FI FTIO~ » CAN_RFF. FEMP[ 1:a] x~ FI FO T

" CAN_I NTE. FMPTTE * T A
O 2 * FI Fio ~ CAN_RFF. BFULLB"~ ka FIoF T

" CAN_I NTEBFFBPTE ¥ We FI FO A

FIFG ~ FFOMWR A ka FIFGT ~CAN_INTE. FOVTTFE

FIFGT A
20.4.5

CAN T° CANGD v 0 N @ ' CAN

G v [ o A “CAM
L[ SRAMCAN SRAM b x A b > At

) ) v 2, CPlg ACAN L L3 14aB 1 7

~0~13 W v G P ‘ A a X" Ha 32
B 4 CANFXR CANFXR
20.4.5.1 B

B - T @ A T 0[We
v~ A v A Ty CAN_FMC A a
G A | CAN_FA1B FiAC A
CAN_FS1BFSTY¥ B 4 2 @A
CAN_FM1B FB) / Y ! A
W b v 7 FW A W ! n b~ W@
A
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32bit Mask Modg¢CAN FS.FSCx 1,CAN FML.FBx=0)
USER ID| STDID[10.0/EXTID[2818] | EXTID[17:0] [ oe [ rr J[ O
< FiR1 Register 4
filter ID FBC[31:2]] I FBC[20:3] | FBC2 ][ FBCL][FBCO| A~~~
. . One
< FiR2 Registet > filter
filter Mask FBC[31:2]] | FBC[20:3] | FBC2 ][ FBC1 ][ FBCO | __ _ o
32bit List ModéCAN FSL.FSCx 1;CAN FML.FBx=1)
USER ID| STDID[10.0/EXTID[2818] | EXTID[17:0] [ ee ][ rr ][O
< FiR1 Register P
filter ID FBC[31:2]] I FBC[20:3] | FBC2 ][ FBCL][FBCO| A~~~
. . Two
< FiR2 Register > filters
filter ID FBC[31:21] | FBC[20:3] | FBC2 ][ FBC1 ][ FBCO | __ _ o
16 bit Mask ModgCAN FSL.FSCx 0;CAN FML.FBx=0)
USER ID| STDID[10.0] [ e [ rRr_| EXTID[17:15]
< FiR1 Register g
filter ID FBC[15.5] FBC4 || FBC3 e
filter MASK FBC[31:2]] FBC20 || FBC19 FB(C[18:16]
. . g Two
S FiR2 Register » filters
filter ID FBC[155] FBC4 || FBC3 FBC[2:0]
filter MASK FBC[3121] FBC20 || FBC19 FBCl181¢ | Y
16 bit List Mod¢CAN FS.FSCx 0;CAN FMLFBx= 1)
USER ID| STDID[100] [ oe [ rRm_|| EXTID[17:15]
< FiR1 Register »
filter ID FBC[155] FBC4 || FBC3 e
filter ID FBC[31.21] FBC20 || FBC19 FBC[18.16]
. . l Four
S FiR2 Register > filters
filter ID FBC[15.5] FBC4 || FBC3 FBC[2:0]
filter ID FBC[31:21] FBC20 || FBC19 FBCl181 | vy
~ A
20452 1 B
@ BTy A @ - WwiWae 328 C STDI D[a10: 0]
EXTI D[al DER|T R’ Hae 16 T STDI D[al DEOTIRQEXTI D[ A7 : 15]
2®A Ty WH b . ! A
I De O v G "B R Y A
l
|l De U A T vya B Ow e | Bp
b | D nw ~ 1 A
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20.4.5.3 \ Ve
CAN [ T w | B wwy W @ A
K v T x A CAN [ 1 Dy W@
Ty L CAN O SRANW FI FIOCANFFA1
_ 0 e FIFFOA ~y CAN_RMDTx FMI[FT O] A
y Ty vz FI FTO A
\ 17 H a4 A Va \ VR v As W a
y 1" by A R ) c
b - w2 F w FIl FOO “A 7 @ FlI RNOT
“A & yW®n oA
G Y pr B B~ A ¢ !
- Y b b A
2 a -
FI FOx FI Foo ~
0 33 0
2 16 1/ 2
5 33 3/ 4
FI PO 7 16 | 5/ 6/ 7/ 8
9 33 9/ 10
11 16 | 11/ 12/ 13/ 1
13 32 15
FI FOXx FI FO1 -
1 32, 0/ 1
3 16 2/ 3/ 4/ 5
4 33 6
FI FO1 6 16 718
8 33 9
10 16 10/ 11
12 321 12/ 13
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20.4.5.4 ne
b T We Y @ ' 7 AN B
T U y . 168 I nw A ¢
I B N l nee A [ B Trn®
~ - ~ ” ~ » ~ - » Iy
nw A p no A
2@ 0 L oo
Configure
Filter group. Filter mode. Point to FIFOx. Filter number.
0. 32 bit mask mode. FIFOO FIFOO0_0
1 32 bit list mode FIFOO FIFOO_1 - FIFO0_2
2 32 bit list mode: FIFO1 FIFOL1_0-FIFOL_1

ReceivedVlessage

|
Y
A
v

Discard Message

" g
Mailbox 2 Mailbox 2
20 = CAN t A TR T b ! T
A YT o - Fl FTO \ T U \ LT TA
bY ot b T A b T Kuv
bY * b * X ) A

20.4.6 O
D

" b 7 H a a La H A ) D H
o A
20.4.6.1 0
0 | ) 0" Ve 0 A Ty CAN_TSTS 0
A
2 @0 !
6 z
0 CAN_TMI x
4 CAN_TMDTx
8 CAN_TMDL x
12 CAN_TMDHXx

4 4/% 3 4
M E° NSING TECHNOLOGIES INC .
MoV oM 109 A
' +86-755-86309900 D ' +86-75586169100
* 518057

https//www.nsingtechcom



ah

4
!"’EE@ﬁ*: www.si ngt¢ @mh
20.4.6.2 ( FI FO)
CAN_RMDTx. FMi p7t0] 1”7 CAN_RMDTx. MTI M[yl15} D@
A o Y FI FO ¥ 0 [ AW ) v ¥
) CAN_RFFx.RFFOM FI F@Yy o A
23 1
z
0 CAN_RMI x
4 CAN_RMDTx
8 CAN_RMDL x
12 CAN_RMDHX
204.7B
B y CAN ~ b B LW e
i Au @ » v B " CAN_BTiM CAM A
i by A W @ P Now:'z " SYNC_SEG 1BS1 2 BS™2A
© OB 0 SYNC_SHG v W la Y B ( Titc apA
BS1H= B A~ CAN %[ PROP_SFPHASE_ SEG1 1 1@
1B Py @ Tb B 37 ¢ A
BSYZ H 0 B A 7 CAN %] PHASE_ _BEGZ2 Yy 4w 1| 8a
{8 P37y - y é& °8 A
BST [ P SYNC_SEG [t BS1 RSJW
AT g~ BS7Z [ P SYNC_SEG [+ BS2 RSJW
v A
j T RSJW g @ Ty 1 "H s A
vy W 1] 4e 1B A H4u CAN b B B[ B W
A
‘1. GAN L | SO11 %48
2 .43 CAM ) q HSbw A
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N Onenbit time g
SYNC _SEG PROP SEG1 PHASE SEG1 PHASE SEG2
1 X tq tBSl tBSZ
A
SamplingPoint
Notes

trcLk = time period of the APBclock
t;= (CAN BTIM.BRTH9:0] + 1) X toer,
tag = ty X (CAN_BTIM.TBSI[3:0] + 1),
tag = ty X (CAN BTIM.TB[2:0] + 1),

Onehit time= 1 x tq + tgg + tge

1
BaudRate= —
Onebit time
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2.4 X
Arbitration Field12bit | Ctrl Field6bit | Data Fields*Nbit |  CRCField16bit [ 2bit [ 7hit |
|3’ ID[L00] "I|'-“| ’ DLC ‘ DatdN] CRC 5 EOF ‘
2] ) E gle \\ <

[ Inter-Frame Spach| Data FraméStandard identifiér 44+ 8 * Nbit | m

\ Arbitration Field32bit | Ctrl Field 6bit \ Data Field8*Nbit | CRCField 16bit [ 2bit]  7bit |
n \
|8’ ID[28:18] ‘%H ID[17:0] ‘ | | ’ DLC DatgN] ‘ CRC 5 EOF ‘
e \\
[ Inter-Frame Spach]| Data FraméExtended Identifie)r64+ 8* Nbit | mm

Arbitration Field12bit [ Ctrl Field6bit | CRCField16bit [ 2bit [ 7bit |

LL ['4 N4
o ID[10:0] LL'| ’ DLC | CRC EOF
w’ [200] HQ‘E g

[ Inter-Frame Spach| Remote Framet4bit | m

[ Error Flag6b|t\ FlagEcho6bit| Error Delimiter 1+7bit_|

Data Frame or 2 it
awTan Il Error Frame |
Remote-Frame Notes

1. SOF= Start Of Frame

2. 1D = Identifier
3. RTR=Remote Transmission Request
[ INT 3bit | send paus8bit | Bus Idle | 4. DE = Identifier Extension Bit

6. DLC = Data Length Code

[ AnyFrame || Inter-Frame Space | Em:g 7.0<=N<=8
8. CRC= Cyclic Redundancy Code

9. ACK = Acknowledge bit
10. EOF= End of Frame

| | | 5.r0,rl1 = Reserved Bit

11SRR=0
Ovcl:uudrlug‘ Overload I Ovetloadbelimiter ‘ 12.Error flag 6 dominant bits if node is error
Ebit Echebbit H7hit active elses recessive bits

| 13. send pauseapplies to erropassive nodes only

u
Gismaane Ik amesees

\
End Of Frame or |
[ Error Delimiter or_|]|

Overload Delimiter
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2 a 3o T
FMPTT!
FFMPO |
CA CAN_RXO0_IRQn
N_—="—"7 FETEO— ) >
RF|FFULLO |
FO
FFOVRO}
FMPIT]
FFMPL |
CA CAN_RX1_IRQn
N —— [FETET ) >
RE|FFULLL J
F1
FFOVRL} c
A
CAN_ 88 N%D CAN_TX_IRQn s
TSTS OC

N
NIERRITE}
&
E
|
EWGFL
CA[EPVEL]
N EPVFL
ES CERRINT
TS| BOFFL | CAN_MSTS
¥ LEC 6| CAN_SCE IRQn
WKUITE}
KUINT}
CAN_
MSTS [SLKITE}
SLAKINT]
CAN eT A CAN[ ACAN_IN”TEAY‘i eT
~ -~ ~ ao ~
AY W Y @T Hp A

A FI FDO(CAN_RXO _ | RQn) :
FI FOQW * f CAN_RFFO.BRF MR '
FI FOO ° f CAN_RFFO.FFURLO
FI FOB~ f CAN_RFFO. FFOYRO
A FI FD1(CAN_RX1 |1 RQn):
FI FO1([W * § CAN_RFF1.BRF MiFO1A 0
FIFO1 ° f CAN_RFF1.FFURA1
FI FOE~ f CAN_RFFEOVR1 B A
A 0 T (CAN_TX_ |1 RQn):
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4
0 xi CAN_TSTS. RQCPMxx =1A 2/ 3)
A iT (CAN_SCE _| RQn):
CAN ~ '
p~ CAN 3t [ B ( SOF)
" & CAN (CAN_ESTS) A
20.5.1
CAN - n ) 0 " CAN_ESTS. TXEC
" CAN_ESTS. RXEC A vV W ooy i A ey i
CAN_ESTS. TARC ESTS. RXEC H ~ & CAN %A
2d L£AN
TXEC or
RXEC>127
. > . TXEC > 255
Reset———»| Error Active Error Passive > Bus off
) TXEC and
T RXEC<128
When128 11 recessive bits occur
p~y 60 1/ v o CAN * U0 CAN_ESTS.BEE[2:0]
L H A v CAN_I NTE® CAN_INTE.LECISTE
Ty S A SRR
20.5.2 i
TXECe 255" CAN_ESTS.BBG®FFL CAN ~ A ~ CAN 0
A
N CAN_MCTRL.PABOMWN y ° ) T " -
® [h” A 3 CAN_MCTRL.BABOM - 7 ;
A 1T b CAN ~ FA O Ty A H " ° CAN
CAN %T 4 CANRX :': [ 1281011 B A
A N° CAN W CANRX v A
206CAN
: CAN Tl H w B Y T 1 Ne
ACAN " YN @ A+ Q L v Ty ’
A
A %o '
1 RC@ CAN
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2. RC@ AFI OGPI O
3. Q" GP1 O Y CAN TXAN R¥X [ GPl O A
A t
1. B CAN Y * A
2. CAN_MCTRL. SLPRQ A
3. CAN_MCTRL .BI NIARQ A
4. CAN_MSTS.BIiNal AK " A ~ A
5. vQ" CAN_BTI MAaBSNWBTI MMAABNS2BTI M. TANL BTI| MBBRTP
CAN B ACAN Y NE H'
p
P YOPY p YOEY p z 8 YYD
6. (o) T CAN_BTI M. SU'M CAN_BTI M. LB®EAN b A
7. CAN_MCTRLCAN 4w~ TTCMABOMAWKUMNARIRF LMT X FPA
T Ne Ty TP b AA 1 s Pp"CANuw T b~ A
8. CAN_MCTRL .BI NIARQ A
9. CAN_MSTS.BITNil AK FA ~ A
10. " Y a T A v fi 13~
CAN_FMC. FEEWI TM A A A " CAM A
11.4 @ b "~ CAN_ Fmil »p” CAN_FS1 Ne ~ CAN_FFA1
Y v( CAN_HRi Rx) v CAN_FMC. FAWNI TM
¥ A A
A D
1. a 0 "T CAN_INTE. TWNEI TE
2. CAN_TST& B A KvWaea TMEMX ( X«®Fr& )"~ Ty 0
(o)y ACAN_TMIRKQ (TxX=B0 ~ 2) Q" i 1A0
3. W 0 T v CAN_TST9D A 2~3 D A
A
1. Ny 37 y v: CAN_FiARx @ iy
iy CAN_FA1 T B A
2. CAN_|I NTET T A
3. W CAN | i O FlI FIO 0 FI FO
CAN_RFFXxTxREFEFO®X Ail0 A
207CAN
Y ~ 332" DA
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20.7.1.1 G
CAN b " b Ik Ty ¥ ) v
@« CAN A - CAN G A "H k CAN_BTI MA
7 0 B CAN_TSTS. TMEM=1k ©
207.12 L
- Ty CAMt ~o b ’ 0 ’
T b H A
20.7.1.3
0 7 7 v CAN_RMDTx . AMI W "
QA
‘ " CAN_TSTS.BTMENM w A
3@ 0 2@ Fl RO e FI FO3a 7 F1 FIO ¥ e [ A
@ 4 '
FI FOO CAN_RMCAN_RMBTAN_RMBCAN_RMDHO
FI FO1 CAN_RMCAN_RMBTAN_RMBCAN_RMDHI1
0 'Y CAN_TMCAN_TMBTAN_TMBCAN_TMDKxOA1l, 2
20.7.1.4
i 2 CAN_FMC. FA NI Tim vAs 7 @
WA "4 CAN_FMC. FI'NI"TM=k1 4" vyk CAN_FM1
CAN_FSAQAN_FFA1A
20.72CAN
2ACAN
ome| regser |#|8|2[&|5|8]&]x]c|a]a]r]a]e]=]a]a]z]a]n][=]a]o] ] ]| ]]]~]0
= W bl 2| e a | &
0001 CAN_MCTRL % % é % é é % D<Zt: E % E g
['4 o
Reset Value 110 ofojojJo|lofO0|1]o0
T glelelel 8 |Z|EZ|2|i|x
004h CANMSTS % 181z % 3 g % alZ
(14 o
Reset Value 111|010 o|0|JO0]|1|O
@ o o
Reset Value 0‘0‘0 1‘1‘1 0‘00 ofo|jO0O]|]OfO ofo0o|O0O|0O]|O o|o0|O0]|oO
- glglslo| 2
CAN_RFFO g 213|3]¢| B
00Ch § '5.:"&& % E:
© o© T
Resetvalue 0O|0]O0 0]0
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ome| regser |#|8|2[8|5|8]8]s]r]|a][a]g]a]a]s]a]a]z]a]a][z]a]o]] ]| ]]~]~]0
o
- SlE|3]g| 2
CAN_RFF1 g 912313 g 7
010h 7 ElE|E| gl 2
) [) LL
@ o
Reset Value 0o|0]O0 0|0
w | w w — - | o o
- BlEIEl g [E|E|E(E|g|B|E|E|E|g|2E
: e R HEHEEHEEE
014h 2 Bz |w 8 Jlaju|E|gR|T z||=|2|E
['4 24 o
Reset Value o|lo|o o|lofo]|o olo|o|o|o|O]|oO
=) g |
- & TIEIZ L
CAN_ESTS RXEC[7:0] TXEC[7:0] g o :150z g
018h 2 w Sl | W|m
Q Q
24 ©
ResetVaIueOOO‘O‘O‘O o‘ooo‘o‘o o‘o‘o‘o o‘o‘o olo|o
5
s|s 3 S |3 °
CANBTIM | 2| @ 2 2 S| TBS2[2:0] TBS1[3:0] 9 BRTP[9:0]
01Ch - 2 @ @ o
4] 14 o ]
o o 4
Reset Value | 0 | 0 0‘1 0‘1‘0 0‘0‘1‘1 o‘o‘ololo‘o‘o‘ololo
e
020h Q
. @
3
17Fh @
uwlole
CAN_TMIO STDID[10:0/EXTID[28:18] EXTID[17:0] o|lEl%
180h x| =
Reset Value xlxlxxxxxxxx‘xxxxx‘xxxxxxxxxxxxxxxxo
il [ °
CAN_TMDTO MTIM[15:0] g © g DLC[3:0]
184h & @
Q Q
['4 1 @
Reset Value X ‘ X ‘ X X X X X X X X ‘ X X X X X ‘ X X X X X X
CAN_TMDLO DATA3[7:0] DATA2[7:0] DATAL[7:0] DATAOQ[7:0]
188h
Reset Value X | X | X X X X X X X X ‘ X X X X X ‘ X X X X X X X X X X X | X X X X X X
CAN_TMDHO DATA7[7:0] DATAB[7:0] DATAS5[7:0] DATA4[7:0]
18Ch
Reset Value X ‘ X ‘ X X X X X X X X ‘ X X X X X ‘ X X X X X X X X X X X ‘ X X X X X X
ul2lg
CAN_TMIL1 STDID[10:0)/EXTID[28:18] EXTID[17:0] olE|&
190h x|~
Reset Value X | X | X X X X X X X X ‘ X X X X X ‘ X X X X X X X X X X | X X X X X 0
kel [ kel
CAN_TMDT1 MTIM[15:0] g © g DLC[3:0]
194h & 2
Q [0
['4 1 14
Reset Value X ‘ X ‘ X X X X X X X X ‘ X X X X X X X X X X ‘ X
CAN_TMDL1 DATA3([7:0] DATA2[7:0] DATAL[7:0] DATAOQ[7:0]
198h
Reset Value X ‘ X ‘ X X X X X X X X ‘ X X X X X X X X X X X X X X X X ’ X X X X X ’ X
CAN_TMDH1 DATAT7[7:0] DATAB[7:0] DATA5[7:0] DATA4[7:0]
19Ch
Reset Value X ‘ X ‘ X X X X X X X X ‘ X X X X X X X X X X X X X X X X ‘ X X X X X X
ul2lg
CAN_TMI2 STDID[10:0)/EXTID[28:18] EXTID[17:0] olE|&
1A0h ek
Reset Value x‘x‘xxxxxxxx‘xxxxxxxxx xxxxxx’xxxxxo
? 5 ?
CAN_TMDT2 MTIM[15:0] 2 © 2 DLCI[3:0]
1A4h 2 2
Q [0
['4 1 24
Reset Value X ‘ X ‘ X X X X X X X X ‘ X X X X X X X X X X X
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oe| regser |#|8|2[8|x|8]8]s]r]|a][a]g]a]a]s]a]a]z]a]x][z]a]o]] ]| ]]~]~]"
CAN_TMDL2 DATA3[7:0] DATA2[7:0] DATAL[7:0] DATAOQ[7:0]
1A8h
Reset Value X‘X‘X X X X X X X‘X X X X X X‘X X‘X‘X X X X X‘X X‘X X X X X X‘X
CAN_TMDH2 DATA7[7:0] DATAG6[7:0] DATAS([7:0] DATAA4[7:0]
1ACh
Reset Value XIXIXXXXXXX‘XIXXXXX‘X XIXIXXXXX‘X XIXXXXXXX
w 8 3
CAN_RMIO STDID[10:0)/EXTID[28:18] EXTID[17:0] o|E| S
1BOh x(o
Q
o
Reset Value X ‘ X ‘ X X X X X X X X ‘ X X X X X ‘ X X ‘ X ‘ X X X X X ‘ X X ‘ X X X X X X
e}
CAN_RMDTO MTIM[15:0] FMI[7:0] 2 DLCI[3:0]
1B4h 2
[0
['4
Reset Value XIXIX X X X X X X X‘X X X X X‘X X‘X‘X X X X X‘X X X XIX
1B8h| CAN_RMDLO DATA3[7;0] DATA2[7:0] DATAL[7:0] DATAOQ[7:0]
Rese¢ Value x‘x‘x‘x‘x‘x‘x‘x x‘x‘x‘x‘x‘x‘x‘x x‘x‘x‘x‘x‘x‘x‘x x‘x‘x‘x‘x‘x‘x‘x
CAN_RMDHO DATAT7[7:0] DATA6[7:0] DATAS([7:0] DATAA4[7:0]
1BCh
Reset Value XIXIX X X X X X X X‘X X X X X‘X X‘X‘X X X X X‘X X XIX X X X X X
w 8 5
CAN_RMI1 STDID[10:0)/EXTID[28:18] EXTID[17:0] al|lE| 2
1COh x|g
Q
@
Reset Value XIXIX X X X X X X X‘X X X X X‘X X‘X‘X X X X X‘X X )(IX X X X X
kel
CAN_RMDT1 MTIM[15:0] FMI[7:0] g DLCI[3:0]
1C4h 73
[0
14
Reset Value X ‘ X ‘ X X X X X X X X ‘ X X X X X ‘ X X ‘ X ‘ X X X X X ‘ X X X X X
CAN_RMDL1 DATA3[7:0] DATA2[7:0] DATAL[7:0] DATAOQ[7:0]
1C8h
Reset Value X | X | X X X X X X X X ‘ X X X X X ‘ X X ‘ X ‘ X X X X X ‘ X X X X X X X X X
CAN_RMDH1 DATAT7[7:0] DATA6[7:0] DATAS([7:0] DATAA4[7:0]
1CCh
Reset Value X ‘ X ‘ X X X X X X X X ‘ X X X X X ‘ X X ‘ X ‘ X X X X X ‘ X X X X X X X X X
kel
1DOh g
- Q
3
1FFh x
s
e}
CAN_FMC e =
200h 2 T
jo)
& I
Reset Value 1
kel
CAN_FM1 g FB[13:0]
204h 2
(4]
@
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
e}
Q
2
208h @
Q
['3
T
CAN_FS1 g FSC[13:0]
20Ch 2
(4]
o
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
Q
210h 2%
['4
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Offsef|  Register Ial%I%lﬁlRlﬁlﬁlE‘%‘Ql&'I8‘8’."i’.":."E.IE’.IS.IS."9.‘:Ialm‘w‘v\lwlm‘v‘M‘Nlﬂlo
o
CAN_FFA1 g FAF[13:0]
214h ?
Q
4
Reset Value O‘O‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
°
(5]
z
218h @
(4]
['4
o
CAN_FA1 g FACI[13:0]
21Ch o
Q
4
Reset Value O‘O‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
e
(7]
>
220h o
Q
o
e
224h g
R 5
14
23Fh o
CAN_FOB1 FBC[31:0]
240h
Reset Value XIXIXIXIXIX‘X‘X‘X‘X‘X X X‘X‘X X X X X X X X‘X‘X‘X X X X‘X‘XIX X
CAN_FOB2 FBC[31:0]
244h
Reset Value X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X’X’X‘X‘X‘X’X’X
CAN_F1B1 FBC[31:0]
248h
Reset Value X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X X X‘X‘X X X X X X X X‘X‘X‘X‘X X X‘X‘X‘X X
CAN_F1B2 FBC[31:0]
24Ch
Reset Value XIXIXIXIXIX‘X‘X‘X‘X‘X X X‘X‘X X X X X X X X‘X‘X‘XIX X X‘X‘XIX X
°
Q
>
()
173
jo)
o
CAN_F13B1 FBC[31:0]
2A8h
Reset Value X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
CAN_F13B2 FBC[31:0]
2ACh
Reset Value X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
Ta Q a 1. INeA
Z :0x00
Pv: 0x0001 0002
45/% 34
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved DB GF
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MRS T Reserved TTCM ABOMAWKU NART| RFL TXFH SLPR[ I NI'R
rw rw rw rw rw rw rw rw rw
B
31:17 Reserved G ° G By
16 DBGF “ " Debug “"freeze
0] " CAN b
1 ' * CAN wn A Ty Q L
FI A@
" CAN DBG_CTRL. CAWN_S&a@TorP0."3. 7
A
15 MRS T CAND P~ bxCAN softwaTe master reset
0 b’
I L B CANH CAN" " CAN_RFFxB FFMP
CAN_MCTRL A _ uwi ByvAyg ~ p * B A
14: 8 Reserved G -~ G By
7 TTCM 0 H " Time triggered tTommunicat
0 0o H
1T a 0 H A
"6 o H H ~ 4 20.'4.2 6 H
A
6 ABOM N " Bu-®©ff " Aut omatofi fc rhaursagement
B CAND Yy * i p A
0 7 i ) CAN_MCTRL .BI NI RQ
W 1) [12(8 13 B~ ¥ " '
1w o [128 18 B~ o F 7 A
7 i H ~ 4 20.'5.1 A
5 AWKUM B " Automatic Wakeup mode
B_ CAN ! ) ) A
(0] o) CAN_MCTRL.BLPRQ '
1 ) CAN ‘ A
- p CAN_MSTS. SCRARQMSTS. S|
B A
4 NART B D" No automati c retransmissi
0 CAN % CAN D - R
W
I CAN 0 W ~bod Tt wa @ ~ A
45/6 3 4
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B
3 RFLM FI FO " Recel #¥® Focked mode
0 ¥ FI RO ~ FI FO F e
|' O] Py )
1 ¥ Fl RO FI FO F e
[ x A
2 TXFP 0 FI M@ "~ Transmit FIFO priority
@ 0 B ' 0 A
0 n® _
1 né 0 _ A
1 SLPRQ " Sleep mode request
o~y B CAN -~ W FcAN- " b
- “CAN -~ A
D a CAN ¥ A
CAN_MCTRL. MWKBUM CAN WIXT [ SOF
P W B A
B B B~ 4 CAN B G A
0 I NI RQ A InitialiZation request
) B" ya CAN FA | ' CAN A ~
- [1k B~ CAN
%o 0 - ) CAN_MSTS.BIANI A
) B g CAN b . Cw FcAN
*c 0 ~ - ) CAN_ MSTS.BI"NIANK
" A A
20.7.3.2 CA M (CAN_MSTS)
z 0x04
Bv: 0x0000c02
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 RXS LSMP RXMD| TXMD Reserved |SLAKI|WKUI ERRI SLPA| I NI A
r r r r rc W rc W rc n r r
B
31:12 Reserved G - G B v
11 RXS CAN " CAN Rx "signal
BT CAN " CAN_RX A
10 LSMP vi Last safmple point
CAN 3 v’ ¢ [ B8 v~ A
45/534
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B
9 RXMD " Receive mode
BPu6l16 CAN |Fu A
8 TXMD 0 “Transmit mode
BPu6l1l6 CAN [Fud A
: 5 Reserved G - G By
4 SLAKI NT T "~ Sl eep acknowl edge interrupt
CAN_|I NTE. SLKWTE=AIN ~ T opw B~
0 T A BB CAN_NTE. SLEKIBTE
” TT A
p”~ ¥y B~ CAN_MSTS. BLPAK »3vw
B A
“ CAN_I NTE. SL'KH TE=08"»
CAN_MSTS.YPAK A
3 WKUI NT T " Wakeup interrupt
CAN ¢ W [ B~ SOF
B L CAN_| NTE. WKUIWTE TT A
B D A
2 ERRI NT T Ermointferrupt
[ " CAN_ESTS @B~ CAN_I NT
T a B3 Tt bW B c¥
CAN_I NTE. ERR¥TE T A B ) A
1 SLPAK " Sleep acknowl edge
B p B p CAN G A B ¢ )
- - CAN_MCTRL.BSLRRQ
CAN ¥ " CAN - - L CAN
~ T p B A L CAN )
CAN RX 1k B A
‘ b ) CAN_MCTRL ASLPR@
A CAN_MCTRLASLPRIQ"- 4
CAN_MCTRL.AWKUM
0 I NI AK A Initialization acknowl edge
B p B p CAN G A A B )
T A "~ CAN_MCTRL.BI NI RQA
CAN FA "~ CAN A - - b
CAN ) B A L CAN 5}
CAN RX 1k B A
20.7.3.3 C A N (CAN_TSTS)
Z 0x08
BPy: 0x1CO00 0000O
45/% 34
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LOWM|L OWM|{L OWM({TMEM|TMEM|TMEM| CODE[ 1:|ABRQN Reserved |[TERRNALSTMTXOKNRQCP
r r r r r r r r rs FC_W rc_wW rc_w rc_w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ABRQ Reserved |[TERRNALSTITXOKNRQCPNABRQN Reserved |[TERRNALSTITXOKNRQCP
rs rc_W rc_w rc_w rc_w rs FC_W rc_w rc_w rc_w
B
31 L OWM2 2 Yvn® Lowest prioritly flag fo
@ 0 T 2 ne v T p
6 Ab
30 LowM1l 1 vyn® Lowest prioritly flag fo
@ 0 T 1 nd v T p
6 Ab
29 L OWMO 0 vin® “"Lowest priority flag fo
@ 0 T 0 n vy T b
6 Ab
;7 le ¢+ CAN_TSTS. LOWMME : 0]
28 TMEM2 0 2 " Transmit mailbox 2 empty
27 0 b B 06 RAd
27 TMEM1 0 1 " Transmit mailbox 1 empty
1T 0 b B 06 RAd
26 TMEMO 0 0O " Transmit mailbox 0O empty
0T 0 TP B o6 Ad
25: 24 CODE[ 1: 0] """ Mail box code
le 0 Y v 2B Mo e i} “ A
0 " v 2B neo v @b A
23 ABRQM2 2T 0 "~ Abort requesSt for mail box
B~ " YA 2 b - 0 -
) B A 27T 0 Tl B A
22:20 Resed v G - G B v
19 TERRM2 20 " Transmission &rror of mail
2 u¥F 0 il B0 Ab
18 ALSTM2 22 X "~ Arbitration Tost for mailb
2 wee X 0 iy B o6 A6
17 TXOKM2 20 w” Transmission "OK of mail box
2 0 ) B '
0:: 0 w'
\ 0 wA
2 0 w b B 60406 G 2 oA
16 RQCP M2 2 Request compTeted mail box
45/% 3 4
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B
2 ~ 0 T - ) B A
) BQ" 1Yy ' ) [0 37y B
" CAN_TMI 2 BTXRQ A
B - 2 i1 B~ CAN_ TS TCBK M&X
CAN_TSTS. ALGANM2TSTS. BPERBRM2 A
15 ABRQM1 1T 0 "~ Abort request for mail box
B b~ YA 1 0 - 1 0 -
) B A 1T 0 T B A
14:12 Reserved G - G By
11 TERRM1 10 " Transmission ®&rror of mail
1 w¥ 0 v B oAb
10 ALSTM1 lee x "~ Arbitration Tost for mail6b
1 we x 0 - B oAb
9 TXOKM1 10 w® Transmission "OK of mail box
1 0 ) B ‘
g 0 w’
1 0 wA
10 w ) B 6406 G 2 oA
8 RQCP M1 1 " Request compTeted mail box
1 "0 T - b B A
) BQ' 1Yy ' ) [0 37y B
" CAN_TMI 1 .BTXRQ A
B i 1 710 B CAN_TSTS. aXOKM1
CAN_TSTS. ALGANMITSTS. BPERRRM1 A
7 ABRQMO OT 0 ~ Abort request for mail box
p Y B A 0 0 v 0 o
) B A 0T 0 T B A
6: 4 Reserved G -~ G B v
3 TERRMO 00 " Transmission &rror of mail
0 u¥ 0 il B0 Ab
2 ALSTMO O ¥ "~ Arbitration Tost for mailb
0 wee X 0 - B oAb
1 TXOKMO 00 w® Transmission "OK of mail box
0 0" » w B
0::+ 0 w’
T 0 wA
0 0 w ) BA G 2 o7A
0 RQCP MO 0 " Request compTeted mail box
0 ~ 0 T - TP B A
) PQ" 1Yy ' ) [0 37y B
" CAN_TMI 0 .BTXRQ A
B y 0 it1d B~ CAN_TSTS. TaXOK MO

A
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207.3.4CAN FI FOO (CAN_RFFO0)
Z : O0xO0c
B v: 0O0x0000 0O0OOO

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 RFFONFFOVIFFUL|Rese FFMPO[ 1
rs rc_w rc_w r r
B
31:6 Reserved G - G B v
5 RFFOMO FI FO¥0 "~ Release FIFO 0 output
) B FIFO ¥ A FI RO~ ¢
B i FI FTO l B H A
FI FTO H y:: " 6 FIFO ~ » ¥
H A
¥ ) BA
4 FFOVRO FIFO*¥0FI FO O "overrun
FI Foo~ 1T | f P~ D B 6 A
B p 0 @0
3 FFULLDO FIFO"®I FO "0 full
FIFO Be T b B 5 R B p 0 @6
2 Reserved G - G B v
1:0 FFMPQ: 0] FIFO O "~ FIFO O mes%age pending
FIFO 0 HET 2 | O FI FDO A
FI FDOUW * p CAN_RFFO.vFIAMPO
p CAN_RFFO. RFOFGMD 7 -
CAN_RFFO.:FFMHA® OA

20735CAN FI FO1 (CAN_RFF1)
Z : Ox 108 vy: Ox0000 O0OO0O

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 RFFONFFOVIFFUL|Rese FFMP1[ 1
rs rc_w rc_w r r
46/534
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B
31:6 Reserved G ° G B v
5 RFFOM1 FI FO¥1 "~ Release FImRO I"boxut put
) B 61606 FIFO ¥ A Fl RO~
H B 610Ky A7 Fl FTO B 016
y A Fl FTO 2a y:'* 6 FIFO ~
¥ 2e A
¥ ) B o6 @b
4 FFOVR1 FIFO*¥1 FI FO 1 "overrun
FIFO 11 | f P~ D B 6 A
B p 0 ®R0
3 FFULL1 FIFO"FIFO "1 full
FIFO 1Be b B oAb 8B p 0 @0
2 Reserved G - G B v
1:0 FFMP1[ 1: 0] FIFO 1 "~ FIFO 1 mes3%age pending
FIFQ 1 HET = |F FIFQG T A
FIFQ 10w “ » CAN_RFF1.#HMP1
) CAN_RFF1. RKF@GND ¥ -
CAN_RFF1.iFFMH®& O0A
2073.6CAN @& (CAN_I NTE)
Z Ox14
Bv: Ox0000 OOOO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved SLKI |WKUI T
rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ERRI Reserved LECI |BOFI |EPVI |EWGI |ReselFOVI 1 FFEI(FMPI 1FOVI 1FFI T(FMPI 1T MEI
rw rw rw rw rw rw rw rw rw rw rw rw
B
31:18 Reserved G - G B v
17 SLKI TE T a Sl eep interrupt enabl e
0 CAN_MSTS. SBARI NB” T
T CAN_MSTS. SEAKINT T A
16 WKUI TE T a ~ Wakeupuptht@&mabl e
0 CAN_MSTS. WKUA NTb” T
T CAN_MSTS. WKUA NT° T A
15 ERRI TE T a Error interrupt enabl e
46/534
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B
0 CAN_ESTS 0 TBpY T
1 CAN_ESTS 0 T A
14:12 Reserved G ° G B v
11 LECITE i “"T a " Last error code interrup
g [ y p B CAN_ESTS. LEC[2: 0]
CAN_MSTS. BBRIBNT
1 [ y ) CAN_ESTS. LEC[2: 0]
CAN_MSTS. BRARI NT
10 BOFI TE T a Busff interrupt enabl e
g CAN_ESTS.BBOFHFL CAN_MSTS. BRRI N
1 CAN_ESTS.BBOFFLCAN_MSTS. BRARI NT
9 EPVITE T a " ErrassPve I nterrupt Enabl
g CAN_ESTS.BEPWL CAN_MSTS. BRRI N
1 CAN_ESTS.BEPVFLCAN_MSTS. BBRRI NT
8 EWGI TE T a Error warning interrupt e
g CAN_ESTS. EWGBEL CAN_MSTS. BERRI N
1 CAN_ESTS. EWGFL CAN_MSTS. BRARI NT
7 Resed v G - G B v
6 FOVI TE1 FIFO*¥T g "~ FI FO overrun~interrupt e
0 CAN_RFF®B. BORB” T °
1 CAN_RFFA.FO " T A
5 FFI TE1 FIFOTl1a ~FIFO full i"fnterrupt enabl
0 CAN_RFF1B FRULLBDY T
1 CAN_RFF1B FRLLY T A
4 FMPI TE1 FIFO 1° T a "~ FICF message pending in
0 CAN_RFF1. FBFWMPQ 17:87] T °
1 CAN_RFF1. FeFrMP D181 T A
3 FOVI TEO FIFO¥0Q a ~ FI FO overrun~™interrupt €
0 CAN_RFFO.PFFPFOVRL” T
T CAN_RFFO.BFFROVR T A
2 FFI TEO FIFOTOa "~ FI FO fupt ématelre u
CAN_RFFO.BFRBULLL” T °
T CAN_RFFO.BFRULL T A
1 FMPI TEO FIFO 0T a " FIFO message pending i
0 CAN_RFFO. FBFWMPQ 17: 8] T °
T CAN_RFFO. FEFBWP O 17:"0 1T A
0 TMEI TE 0 T a " Transmit mail bodlFempty i
0 CAN_TSTSBRPMXxb” T °
T CAN_TSTSBRPMX™ T A
&4 20. AN A
20.7.3.7CAN (CAN_ESTS)
VA O0x18
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B v: O0x0000 OOOO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RXEC[7:0] TXEC[7:0]
r r r r r r r r r r r r r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved LEC[ 2: 0] Resel BOFF| EPVF| EWGF
rw rw rw r r r
B
31: 24 RXEC[ 7: 0] Receive error counter
@ CAN L Ne A CAN
%0 ¥ " ¥ p- vi1 v 8
w T P T v 6127 vV Y
1 2A0 v 127 CAN-~ ’ A
23:16 TXEC[ 7: 0] 9B § v 88" Least signifibdant emyn
couhter
bt 37 @ CAN L b Ne A
15: 7 Reserved G ° G B v
6: 4 LEC[ 2: 0] n " Last efror code
CAN [ v : p A 0
P iV v fi 0RO
pba n 7 9y v’ YB [ 9 A
000 '
0018 "H
010 " Fofi
011 ~ ACK '
100 P~ CAN p -
101 B~ CAN p [
1T'0CRC
111 » A
3 Reserved G ° G B v
2 BOFFL " Bu-gffflag
" TP BA D CAN_TSTS. TXH
F° 4 6255 CAN " A & 20. 5NA
1 EPVFL B Error passive flag
¥ [ ‘ v 7 b B 06 Ao
- 0 v>12A
0 EWGFL “Error wdrning flag
¥ [ v © b B 06 Ao
- 0 v 0 976A
46/%6 34
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2073.8CAN (CAN_BTI M)
Z : Ox1CBv: O0x0123 000O
* CANgc4 . v 7 p A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SLM LBM Reserved RSJW[ 1:|Rese TBS2[ 2:0] TBS1[ 3: 0]
rw rw rw rw rw rw rw rw rw w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved BRTP[ 9: 0]
rw rw rw rw rw rw rw rw rw rw
B
31 SLM 6 "7 Sil entdendde@
g )
1 A
30 LBM 6 """ Loop backebndg e
g )
T H A
29: 26 Reserved G ° G By
25: 24 RSIJW[ 1: 0] " Resynchronizdation jump wi
v v B H3uv CAN d BT vy @
1 H 2 A
tRowr cAX ( RSIW[ 1: 0] + 1)
23 Reserved G ° G By
22:20 TBS2[ 2: 0] Z Ti me s€gment 2
g H ZAVEEEY @ 1 "H
tes=cAw (TBS2[2:0] + 1).
19:16 TBS10[]3: I Ti me se€gment 1
B H N = @ ¥ 'H
tesFcAw (TBS1[3:0] + 1)
"B H ~ & 20. 4.8/ A
15:10 Reserved G -~ G B v
9: 0 BRTP[ 9: 0] Ne Baud rat™e prescaler
b H Y H tT
tg=( BRTP[)9pdL k+1
2074CAN
0 A 7 H ~ & 20. 4Nd6 0.
20.7.4.10 (CAN_TMI x) (x=0..2)
Z : 0x180, 0x190, Ox1AO0
46/%534
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BPyv' OXXXXX XXXX4yB™ = 0B B TXRQ=0

‘17 ] v G
2 20 Ly~ 0B~ ByyOA
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
STDID[10:0]/EXTID[28: 18] EXTID[17:13]
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EXTID[12:0] | DE| RTRQ TXRQ(Q
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B
31: 21 STDI D[ 10: 0]/ %o " Standard identifi"er or
w | DE p - B %o - M
A
20: 3 EXTI D[ 17: 0] " Extended” identifier
M v A
2 | DE “"ldentifi®er extension
B_ 0 T a
0 a %0 ’
1 a A
1 RTRQ 0 " Remote transmi ssion request
0 ,
1 A
0 TXRQ 0 " Transmit mdilbox request
p 1 0616 0 A 0 - W
Y p i o6do6
20.7.42 0 (CAN_TMDTx) (x=0..2)
b v BuQG A
Z : O0x184, 0x 194, Ox1A4
Bv: H
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MTI M[ 15: 0]
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved TGT Reserved DLC[ 3:0]
rw rw rw rw rw
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B
31:16 MTI M[ 15: 0] " Me s s ape sftia mp
SO SOF 1" 16 v A
15:9 Reserved G ° G B v
8 TGT 0 " Transmit "global ti me
B CAN ¢ 0 H 4 CAN_MCTRL BT
BA
0 bbd CAN_TMDTx. MTI M[ 15: 0]
1 0 CAN_TMDTx. MTAl M[ M58 0] T~
CAN_TMDTx. MTIOM[ 15 :HG]
CANMDTXx. MTI M[ #20] °~ CAN_TMDTx. MTI MJ
@ A Q" CAN_TMDHx[31:16]
" CAN_TMDLx. DAT@ASN 7TNMDL x . DATAM7R[07 : 0]
2@ " DLC W 8A
7: 4 Reserved G ° G B v
3:0 DLC[ 3: 0] 0 " Data |l ehgth code
" Ale ’
0 8a v DLC A
207430 Y (CAN_TMDLx) (x=0..2)
b v BuwQG A
Z X 0x188, 0x198, Ox1A8
Bv: H
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DATA3[ 7: 0] DATA2[ 7: 0]
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA1[ 7:0] DATAO[ 7: 0]
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B
31: 24 DATA3[ 7: 0] 3 Data byte 3
3A
23:16 DATA2[ 7: 0] Z Data byte 2
2A
15: 8 DATAL1[ 7: 0] I Data byte 1
1A
7:0 DATAO[ 7: 0] 0 Data byte O
0A
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B
‘ © 0/ 8e T 0 A
20.7.4.40 (CAN_TMDHx) (x=0..2)
b - BuwQG A
Z O0x18c, Ox19c, Oxlac
Bv. y
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DATA7[ 7: 0] DATA6[ 7: 0]
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA5[ 7: 0] DATA4[ 7: 0]
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
B
31: 24 DATA7[ 7: 0] 7 Data "byte 7
7A
’ CAN_MCTRLZ i 0BM CAN_TMDT®%.
3uf10;s DATATDATAG A
23:16 DATAG6[ 7: 0] 6 Data byte 6
6A
15:8 DATAS5[ 7: 0] 5 Data byte 5
5A
7:0 DATA4[ 7: 0] £ Data byte 4
4A
20.74.5 FI FO ( CAN_RMI x) (x=0. 1)
Z 0x1BO, Gxw1lCO0H
r 5 A‘
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
STD| DO: 0]/ EXTI D[ 28: 18] EXTID[17:13]
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EXTID[12:0] | DE| RTRQ TXRQ
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
46/%34
M EY NSING TECHNOLOGIES INC .
M M M 109 A
' +86-755-86309900 D ' +86-75586169100
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g

4
"P' EIRRA www.s i ngt¢ @mh
B
31:21 STDI D[ 10: 0]/ %o " Stdard identifier” or ¢
CAN_RMI x. IpDE B H %o - H
A
20: 3 EXTI D[ 17: 0] Extended identifier
M v A
2 | DE I denti fi®er extension
p_ 0 T 1
Uq %o ’
1 a A
1 RTRQ 0 " Remote traegembession r
g ,
1 A
0 Reserved G - G BvA
I FI FO (CAN_RMDTx)( x=0..1)
Z Ox1B4, Ox1C4
Bv: H
‘ 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MTI M[ 15: 0]
r r r r r r r r r r r r r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FMI[7:0] Reserved DLC[ 3:0]
r r r r r r r r r r r r
B
31:16 MTI M[ 15: 0] Message i me stamp
e SOF L1 16 v A
15: 8 FMI [ 7:0] \ """ Filter match index
o T H D VTA T H
& 20. 4Nd5 A
7: 4 Reserved G - G B v
3: DLC[ 3: 0] " Data |l ength code
"0 8 A 6 iy
DL C u OA
FI FO v (CAN_RMDLx)( x=0..1)
0x1B8, O0x1CS8
Bv: H
46/% 34
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