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A SAC/ CR& e - p 0 DMAP A

b=

! 2e AHB2APBY AHB2APBAHB2ARBZ APB1 24V APB ~
PCLK1 4w 36 MHAPB2 16 APB ~ PCLK2 6 72 MHAz

2.1.2

’ AHB APB 'AHB adAPB1l 3aAPB2 aFl aShAMYyst emMemory
ASRAM B SRAMbibtamd ™ Y bibtand Aldi as ~ Yy W
- -0 bA APB AHB B G b ibtamd ™ Yy bibtand PAI# as
A Y W - QO bAT n'

2-3

Reserved 0x4002 8000~ OX5FFF FFFF
MMU 0x4002 4C00™ 0x4002 7FFF
Reserved 0x4002 4800~ 0x4002 4BFF
SAC SRAM5128*2 0x4002 4400~ 0x4002 47FF
SAC 0x4002 4000~ 0x4002 43FF
Reserved 0x4002 3400~ 0x4002 3FFF
CRC 0x4002 3000~ 0x4002 33FF
Reserved 0x4002 2400~ 0x4002 2FFF
FLASH 0x4002 2000~ 0x4002 23FF
Reserved 0x4002 1400~ 0x4002 1FFF
RCC 0x4002 1000~ 0x4002 13FF
ADC2 0x4002 0C00™ 0x4002 OFFF
O0xE010 0000~ OXFFFF_FFFF Reserved | ADC1L 0x4002 0800~ 0x4002 OBFF
as) DMA2 0x4002 0400~ 0x4002 O7FF
E DMA1L 0x4002 00007 0x4002 03FF
Vendor Specifi&1IMB Reserved 0x4001 8400 0x4001 FFFF
OXEOOF_FO00™ OXEOOF_FFFF ROM Table SDIO 0x4001 8000~ 0x4001 83FF
OxE004 2000~ OXEOOF_EFFF External PPB
O0XE004 1000~ OxE004 1FFF| Reserved
OxE004 0000~ OXE004 OFFF ! TPIU Private Peripheral’ External768KB
. . Reserved 0x4001 5800~ 0x4001 7FFF
OXE000 FO0O™ OXEQ03 FFFF Reserved Private Peripherdl” Internal256<B UART? 0x4001 5400~ 0x4001 57FF
OxEO00 E000™ OXE000 EFFF NVIC UART6 0x4001 5000~ 0x4001 53FF
OxEO00 3000 OXE000 DFFF Reserved DVP 0x4001 4C00™ 0x4001 4FFF
OXE000 2000~ OXE000 2FFF FPB 12C4 0x4001 4800~ 0x4001 4BFF
OxE000 1000~ OXE000_1FFF DWT 12C3 0x4001 4400~ 0x4001 47FF
OXE000 0000™ OXE000 OFFF 1™ Reserved 0x4001 3C00™ 0x4001 43FF
USARTL 0x4001 3800~ 0x4001 3BFF
Extended registeGB TIM8 0x4001 34007 0x4001 37FF
SPIL 0x4001 3000~ 0x4001 33FF
0xA000 0000~ OxDFFF_FFFF| Reserved [N TIM1 0x4001 2C00™" 0x4001 2FFF
m Reserved 0x4001 1C00™ 0x4001 2BFF
o GPIOE 0x4001 1800~ 0x4001 1BFF
< GPIOD 0x4001 1400~ 0x4001 17FF
GPIOC 0x4001 10007 0x4001 13FF
GPIOB 0x4001 0C00™ 0x4001 OFFF
GPIOA 0x4001 0800~ 0x4001 OBFF
EXTI 0x4001 04007 0x4001 O7FF
AFIO 0x4001 0000~ 0x4001 03FF
0x6000 0000~ OX9FFF_FFFF Reserved
0x4400 0000~ OXSFFF_FFFF Reserved Extended DevicaGB
0x4254 0000~ Ox43FF_FFFF| Reservebit-band Aliag Reserved 0x4000 7800~ 0x4000 FFFF
0x4200 0000~ 0x4253 FFFF, Peripheral Aliaghit-band Aliag DAC 0x4000 7400~ 0x4000 77FF
0x4010 0000~ Ox41FF FFFF| Reserved PWR 0x4000 7000~ 0x4000 73FF
0x4002 ADDO™ OX40CF_FFFF| Reservebit-band Region BKP 0x4000 6C00™ 0x4000 6FFF
0x4000 0000~ 0x4002 9FFF| _ AHB/APBUAPB2(bit-band Region CAN2 0x4000 6800~ 0x4000 6BFF
CANL 0x4000 6400~ 0x4000 67FF
USB/CAN1 SRAM 5128 0x4000 6000~ 0x4000 63FF
0x2400 0000~ OX3FFF_FFFF Reserved USB Register 0x4000 5CO0™ 0x4000 5FFF
0x2248 0000~ Ox23FF_FFFF| Reserve(bit-band Aliag 12C2 0x4000 5800~ 0x4000 5BFF
0x2200 0000~ 0x2247 FFFF SRAM Aliag(bit-band Aliag PeripheraD.5GB 12C1 0x4000 54007 0x4000 57FF
0x2010 0000~ Ox21FF_FFFF Reserved UARTS 0x4000 50007 0x4000 53FF
0x2002 4000~ 0x200F_FFFF Reservebit-band Regioh UART4 0x4000 4C00™" 0x4000 4FFF
0x2002 0000~ 0x2002 3FFF SRAM/RetentionSRAM — USART3 0x4000 48007 0x4000 4BFF
0x2000 0000~ 0x2001 FFFF; (bit-band Regiop m USART2 0x4000 44007 0x4000 47FF
o Reserved 0x4000 4000~ 0x4000 43FF
< SPB/I2S3 0x4000 3C00™ 0x4000 3FFF
OXIFFF F812™ OX1FFF FFFF Reserved SRAM 0.5GB SPR/I2S2 0x4000 3800~ 0x4000 3BFF
Ox1FFF_F800~ Ox1FFF_F811 OptionBytes Reserved 0x4000 3400~ 0x4000 37FF
OXLFFF 4000~ OX1FFF F7FF Reserved IWDG 0x4000 3000~ 0x4000 33FF
OX1FFF 0000~ OX1FFF 3FFF, Yy WWDG 0x4000 2C00™ 0x4000 2FFF
0x1002 0000~ OX1FFE FFFF| Reserved RTC 0x4000 2800~ 0x4000 2BFF
0x1000 0000~ 0x100L FFFF| Aliased to SRAM Reserved 0x4000 1800~ 0x4000 27FF
0x0808 0000~ OXOFFF_FFFF, Reserved TIM7. 0x4000 1400~ 0x4000 17FF
0x0800 0000~ 0x0807 FFFF| Main FLASH CODE0.5GB TIM6 0x4000 1000~ 0x4000 13FF
0x0008 0000~ OXO7FF_FFFF| Reserved TIM5 0x4000 0C00™ 0x4000 OFFF
0x0000 0000~ 0x0007 FFFF|_Aliased to FlastSystemMemor{SRAM TIM4 0x4000 0800~ 0x4000 OBFF
TIM3 0x4000 04007 0x4000 O7FF
TIM2 0x4000 0000~ 0x4000 03FF
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2121 Bit banding

Cor Eewd FPO E° HaePBP ~“ bibtahdA HeBP Vv 2 O 9T @ [
B O M Web~ # OMQ” Wwae | BV B - Qb A
SRAM [WeB VM ~ 'H 1% B MQ b A
7 E  FuE MT @ v BV B
bitband_byte_ _addr = bitband_base + (byte_ offsetl 32)
P
bitband_b#telaWdr - [ @ B

bitband# bMase ;
byte_ offsehk g ;
bit_numbfr B ~ 0TA

ea@?®

W o v # MTSRAM w0x20000400 B 4

0x22008010 = 0x22000000 + (0x4007132) + (471 4).
0x220080MN0bL SRAM 0x20000460 - Qb A

0x22008010SRAN 0Xx200004®04 v 0x010x0M G éCorf-ex

M4 &  Yiy=a "B H A

201.3 -
2.1.3.1 :
S Ty BOOT1BOOTO B - - B C
F “BOOT v A 3 H "CPU 0x0000 _®dooOO v
C O0x0000_OO0OO0OM 7 A 6 CorMdgP | Codet
0X0000_OGOOOO _®OO4 B Yy * . . efL CODH M -
: A 2 § o
A h O (Main Flash)
E h o [ - " 0x0000°.0000
E h O " He \ "0x0000_0R0BODICOAEG/ DCode/ DMA1/ D
A O (System Mémory)
E o [ - " 0x0000°.0000
E O " He \ “"0x0000_OROBFF 10000de/ DCode/ DMA1/ DI
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E p SRAM [ - ~0x0000”. 0000
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T P
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. " 7 p
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o e O System Memor yUSART1 USBESo" n USB
"DFU - U A a 4MHB MHB MHiZL 2 MBEZ 6 MBZ 8 MB z
24MB32MHz -~ HSE USBESoc A USARTd 3 yu 8a
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Peripheral Run Sleep Wak e u Wak e u Wa k e ul VBAT
- capahb - capab - capab
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RTC Tamper 1 1 1 O 1 0] 1 @) 1
pins
USART1/2/3 0] 0] - - - - - - -
UART4/5/6/7 O o - - - - - - -
12C1/2/3/4 o) o - - - - - - -
SPI11/2/3 o) O - - - - - - -
CAN1/2 0] 0] - - - - - - -
usB O O - - - - - - -
QSPI o) o} - - - - - . .
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3.4.3 L " PWR_CTRLSTS
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By 0x0000 0000( b )
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B
31:9 Reserved G - G BvA
8 WKUPEN a WKUP &
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0 6 VBAT
1 6 VBAT
2 PVD PVD ¥A
PVD PWR_CTRL. PY¥DENSB
0 VDD/ VDDA PWR_CTRL. PRS[P2V:D0Y
1 VDD/ VDDA PWR_CTRL. PRS[P2V:D0Y
‘ UPVDA A - g
PWR_CTRL.PYNPENA 4 04
1 SBF B A
B ) M POR/ P:PR/ B~
PWR_CTRL. C8BVRAT
0 b
" .
0 WKUPF B A
B ) M POR/ P:PR/ B~
PWR_CTRL. GCWK AP
0 0 Hp
1 WKUP ::0 He ¥ RTC Hm®
* WKUP -0 WKUPEN g WKUP
Tw [ Hp A
70636
M E
M M .M 109
' +86-755-86309900 D

‘' https//www.nsingtectcom

NSING TECHNOLOGIES INC .

' +86-75586169100

' 518057




Ay,
W EIREAR

www.si ngt @mh

3.4.4 L 2 PWR_CTRL?2
Z ‘' 0x08
BPy' 0x0000 c0O6E4 -
31 16
Reserved
15 11 10 9 8 3 2 1 0
Reserved R R LSITRIM[4:0] ol st | vBRE | sToP2s
™w ™ ™w ™ ™w ™ ™w
B
31:11 Reserved G - G BvA
10 | WDGRSTEN Ba A
0 b 7 B RCC
' * B RCC
9 | WDGWPEN a A
0
T a
D4 LSITRI M[ 4:|LSk v
TMPWPEN TAMPER a A
0
T
2 SR2STBRET |RSRAM WG a B A
0 N" RSRAK
1T N" RSRAK
1 SR2VBRET RSRAMVBAT NG a #A
0 VBAT W RSRAK
I VBAT " RSRAK
0 STOP2S STOP2 3 PBA
0 a
1T STOP2
3.4.5 L 3 PWR_CTRL3
Z ‘0x0C
BPy' 0x0000 5B7O0
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Reserved
15 1 0
Reserved EXMODE|
™w
B
31:1 Reserved G ¢ BvA
0 EXMODE Le A
(0]
T
726 36

109 A
' +86-75586169100
' 518057



4
"?' EIRRA www.si ngt¢ @mh
4 M ~ BKP~
4.1
Mm O B m Voo Veat ABKP 42 16 -7 o
G A 84 bi B A
" BKP L [ w A
0 B wG M b~ Q b A a = @
RCC_APB1PCLKEN. ROWMREAPB1PCLKEN. BKPEN 0 -
PWR_CTRL.EmBKP m 0 bA
4.2h
A Veat 8 4 M
A - -
A~ VT T Hp L~ BKP_CTRLSTS
4.3 w
A M
A ~ -
VT Hp v M p A BKP_ CTRL.BTPg ENAMPER w
A v H~ H° bt BKP_CTRL.PTP_EN VT
TAMPERa | A
[ Hp “BKP_CTRLSFS OBBF ™" T a " BKP_CTRLSTS . TPIN
B oTov” WeT A
W ® o " 3 ~ T Hp M 0 b R = V1> N
- TAMPER w A wm b P BKP_CTRL.BT PO EON
BKP_ _CTRL. TP _ALEV Hup A BKP_CTRL. TP _KLEVABMPER
a H W v TAMPER:: :::1 W H*  wil We T R
pA ~ TAMPER [ A
44BKP
441 BKP
BKP 16 ~ A

73636

M E° NSING TECHNOLOGIES INC .

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



»

' EIREAR

I\ /

(4 www.si ngt¢ @mh
41BKP
ol regser |#|8[2]8|x]8][&]3|0]a][c]r]a]a]=]a]a]=]a]s]a]g]] ] ] ]]]~]~]"
000h Reserved
BKP_DAT1 DAT[15:0]
004h Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT2 DAT[15:0]
008h Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT3 DAT[15:0]
00Ch Reserved
Resetvalue 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT4 DAT[15:0]
010h Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT5 DAT[15:0]
014h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0’0‘0’0’0‘0
BKP_DAT6 DAT[15:0]
018h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT7 DATI[15:0]
01Ch Reserved
Reset Value O‘O‘O‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O
BKP_DAT8 DATI[15:0]
020h Reserved
Reset Value O‘O‘O‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O
BKP_DAT9 DATI[15:0]
024h Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O
BKP_DAT10 DAT[15:0]
028h Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O
02Ch Reserved
Z| =z
- w
BKP_CTRL <(| n.‘
030h Reserved [
Reset Value 0|0
z
w Uls | w
El Y I ELE
BKP_CTRLSTY z | ElE| g
034h Reserved = a|g|©°
~
Reset Value 0|0 0|00
038h Reserved
03Ch Reserved
BKP_DAT11 DAT[15:0]
040h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0’0‘0’0’0‘0
BKP_DAT12 DAT[15:0]
044h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0’0‘0’0’0‘0
BKP_DAT13 DAT[15:0]
048h Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0’0‘0’0’0‘0
BKP_DAT14 DATI[15:0]
04Ch Reserved
Reset Value 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
74636
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oel regser |#|8[%|8|x]8][&]3|0]n][c]r]a]a]x]a]a]=]a]s]a]g]] ] ]| ]]~]~]c
BKP_DAT15 DAT[15:0]
050h Reserved
Reset Value 00OOOOIO‘OIO‘O‘OIO‘OIOIO‘O
BKP_DAT16 DAT[15:0]
054h Reserved
Reset Value 00OOOOIO‘OIO‘O‘OIO‘OIOIO‘O
BKP_DAT17 DAT[15:0]
058h Reserved
Reset Value OOOO0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT18 DAT[15:0]
05Ch| Reserved
Reset Value 000000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT19 DATI[15:0]
060h Reserved
Reset Value 000000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT20 DATI[15:0]
064h Reserved
Reset Value OOO000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT21 DATI[15:0]
068h Reserved
Reset Value OOO000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT22 DATI[15:0]
06Ch| Reserved
Reset Value OOO000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT23 DATI[15:0]
070h Reserved
Reset Value OOOOOO‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT24 DATI[15:0]
074h Reserved
Reset Value OOOOOO‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT25 DAT[15:0]
078h Reserved
Reset Value 00OOOO‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT26 DAT[15:0]
07Ch Reserved
Reset Value 00OOOO‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT27 DAT[15:0]
080h Reserved
Reset Value 00OOOO‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT28 DAT[15:0]
084h Reserved
Reset Value 00OOOO‘O‘O‘O‘O‘OIO‘OIOIO‘O
BKP_DAT29 DAT[15:0]
088h Reserved
Reset Value 000000‘0‘0‘0‘0‘0’0‘0’0’0‘0
BKP_DAT30 DAT[15:0]
08Ch| Reserved
Reset Value 000000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT31 DAT[15:0]
090h Reserved
Reset Value 000000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT32 DAT[15:0]
094h Reserved
Reset Value 000000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT33 DAT[15:0]
098h Reserved
Reset Value 000000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT34 DAT[15:0]
09Ch| Reserved
Reset Value 000000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT35 DAT[15:0]
0AOh Reserved
Reset Value 000000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
BKP_DAT36 DAT[15:0]
0A4h Reserved
Reset Value 000000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
0A8h| BKP_DAT37 Reserved DATI[15:0]
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Offse]  Register 5;‘8‘%‘%‘Rlﬁlﬁ‘ﬁ‘%‘%l&'lﬁ‘ﬂ‘ﬂl:l‘3. alslalala|alo|e|r]o|w]s|o|la]]o
Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BKP_DAT38 DAT[15:0]

0ACh Reserved
ResetvValue O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O
BKP_DAT39 DAT[15:0]

0BOh Reserved
Reset Value O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O
BKP_DAT40 DAT[15:0]

oBén Reset Value Reserved 0‘O‘OI0‘OIOIO‘OIO‘O‘OIO‘OIOIO‘O
BKP_DAT41 DAT[15:0]

0B8h Reserved
Reset Value 0‘0‘OIO‘OIOIO‘OIO‘O‘OIO‘OIOIO‘O
BKP_DAT42 DAT[15:0]

0BCh Reserved
Reset Value 0‘0‘0‘0‘0‘O‘O‘O‘O‘O‘OIO‘OIOIO‘O

442 M X BKP_ DATxx = ¥X2
Z ' 0x0[40x28x400xBC

BPv " 0x0000 00O0O
15 . 0
DAT[15:0]
"
B
15:0 DAT[ 15 ™
BTy (o} A
"BKP_DATx bw B3 Bar BA 4~y
M B B - TAMP BR ~ Ho BA
443 m L " BKP_CTRL
Z "'0x30
Py " 0x0000 00O00O
15 1 0
Reserved TP_ALEV| TP_EN
™w ™

B

15: 2 Reservds G BvA

1 TP_ALEY - TAMPER

o - TAMPER::
(i TAMPER:: v
0 TP_EN .-~ TAMPER
o "~ TAMPER by | @ a
T buw™" a
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ao

‘ BKP CTRLALEBKP CTRLEN n A H v W e
X " HpA - 7 BKP_CTRLEN i BKP_CTRLAWVEV A
444 ™M Ly " BKP_CTRLSTS
VA "0x34
Pv'  0x0000 O00O0OO
15I . . . . 10 9 8 7 . . . 3 2 1 0
Reserved TINTF TEF Reserved ITPINT_ENCLRTINT| CLRTE
. . . . . r : . . . — — —
B
15:10 Reser v - G BvA
9 TINTF [T
[ "  Hef TPI NTBEEN ~ B p 1A CLRTIBNT1
B 3 LT “A TPINTBEN ~ ¢t B3w A
o " T
P T
‘ B BB
8 TEF " He
[~ Hp B p 1A CLRTEQ 17 s
0 "~ H»
1 [~ Hp
""" Hey B BKP_DATxAr TEWR 1° BKP_DATX
W G B A B 1 - BKP DAT® b0~ vbw
G A
7: 3 Reservds ~ G Bv A
2 TPI NT_FH "~ TAMPER T
Y o T
1 "H " T "BKP_CTRL TP_EN 1
1 "7 6 [Vvw A
2" B B B A
1 CLRTI N1 =~ T
Bz QY Fvwu O0A
0
1 v T TINTF™ ~ T
0 CLRTE " Huo
Bz QY Fvwu 0A
0
1 TEF" Hp - B~ “A
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Y A2 B ‘
B
B
M B
5.1.1 B
YA ' Awo '
) B~ POREB~
B~ PDRB "

t STANDBYT

B B, MV A 31 “A

T B b 6 NRST ~ B TG v A B "o
OX000O0A 0004 a 81 A
5.1.2 B

3 Ly (RCC_CTRILSTS) Mo T S G 31 By

v i Bv A
0 YNHeHT @ B
A NRST :: v - B~
A 0 ~ WWDG B~
A "~ 1 WDGB ~
A p B~ SW B~
A vw B
A B
A MMUG B
A RAM E ¥ B
A M EMC B
A G EMC B
A B
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RCC_CTRLbETS T B B % B Hwp A
5.1.2.1 p B
Ty CorE-Ma T B L T SYSRESEPREQ » BA 7
H ~ & CorE-MA @ YA
5122 Y w B
Yy oovh T vw B
~ STANDBY ¥ v w B T nRST_SPBDBLY g
BA ~ da 2 " STANDBY v B b ~ STANBY A
. ~ STOPO/ STOB2 v w B T nRST_STOP g
BA “Ja v ~ STOPO/ STOP2 ~ B b ~ STOPO/ STOP2
A
L BH v NRST :: FA 10 G @ B 7 p - B
[ 208 G B~ NRST Wy e B A
1 v B
51 B
VDD/VDDA

I

NRST PIN
System Reset
- Filter Schmit []<—><:I IWDG reset
WWDG reset
SW reset
Low Power
Management reset
_:I_ Pulse | T MMU reset
r ngerator - RAM parity error
(min 20us) reset
Backup domairEMC
/77 reset
Retentiondomain
EMC reset
BOR reset
513 ™M B
MM Haef B s Mv 7 31 ~A
0 YAHOHT w M B
. p B' M B~ RCC _BDCTRL. BODSFARST
N Vop VeaH |||= W Vbbo VeaT Y 0 MV B A
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5.2 Ly "H
“Ya 2 b : (SYSCLK)
A HSI ’
A HSE :
A PLL A
H H '
A LSI40kHMz p RC™ Y 6 ° * RTBRTC 6t
STOPO/ STOP2/ STANDBY A
A LSE32.768kHz (~ 3" * RTCRT CC1AK
@ Y b a " Y n w A
@ N ~ @ AHBR APB(APB2)APB( APB1AAHBAPB2APBI1
Nezw 144 MHIzZ2MHz36 MASDI Q@ w HCL K& 2
RC@ Cort ex (SysTick) "AHB (HCLK9 &  y SysTilk
‘ CortegkHCLKY Sys RADKC AHB PLL Ne
= A
P ° T Ny Wy
A APBNe u T 1 b APB A
A APB Ne bu T 1 APB 20A
FCLKCorBE-BAF A T H > & ARM CdErM4e x G YA
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5-2
FLASH_CLK
Clock Tree HSE TRNG 1M to Flash programming
Prescale——————» TRNG_CLK 1M
Legend . HST | 12140t 132 B
HSE = High-speed external clock signal TRNGIMSEL
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal | Prescaler———— ADC1/2 CLK 1M
LSI = Low-speed internal clock signal HSI -
P g ADCIMSEL 12/ 132
USB | 48VHz USB CLK
Prescaler to USB interface
/1/1.5/2/3
RNGC CLK
12S3CLK
12S2CLK
A!;[I,)Q‘CSCF:T; ADC1/2 PLLCLK
1121 1256 ADCL/2 HCLK ADC1/2_CLK
ADC HCLK
— prescaler CKMOD(ADC_CTRL3)
1121 132
FCLK
HSI RC SCLKSW
8MHz CPU
PLLMULFCT |HSI AHB BUS
SysTick
0SCOUT [HHSE O3 SYSCLK| | A8 IHeik Y
OSCIN 4~32MHz x17.X32 [PLLCLK| | 144VMHZ | | /100 1515 SAC CLk  SPIO_CLK
MAX CRCCLK OSPLCLK
HSE = DMAL/2 CLK
L puske B | sz, pouao
”LKSSEE 1121418116 APBL peripherals
HSE
0SG32_0UT {rnzeh TIM 2/3/4/5/6/7
- LSE OSC RTC CLK If(APBL Prescaler 1) x1-——» TIM 2/3/4/5/6/7_CLK
0SC32_IN 32768Hz| LSE - else 2|
APB2
RTCSEL Prescaler 72MHz MAX PCLK2to
LSIRC LSI APB2 peripheral
40KHZ IWDG_CLK 11/2/4/8/16 peripherals
PCLK2
If(APB2 Prescaler 1) x1
HSI else 2
HSE TIM1/8 CLK
MCO [0 SYSCLK
PLL MCOPRES SYSCLK
Prescaler — PLLCLK TIMCLKSEL
MCO 1213/4/...115
1. HSI ebwuw PLL - [ 128 MHz
5 3 - 14 ao 2 ~ hY n
2. p H YT # 0 NeA
3. PLbw “PLL ¥4y 32MHAzZ
522HSE
2 A ~ . ao i
H HSE Y YWHe
. HSE e/
. HSE
81636
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"RV ¥ ‘ o "
A v A
53HSE/ LSE
External Clock CrystalCeramicResonators
OSC OUT OSCIN OSC OUT
[ [ [ [
L]
T (Hiz)
External Clock Source Crystal
Cl-[ C2:|_
5.2.2.1 ( HSE )

N L A T 32MHAz Ty RCC_CTRL. HSEBF
RCC_CTRL.HSEEN A H*" 50W% a 2% - [
OSC_I N 0OSC_ourT ( HZ A 5-3A
5222  / ( HSEr )
4~32MHz Tow “" % h nYA ” ) 5-3 A H
TG Y NeA
RCC_CTRL. HSERDF A [ B ) - W A

T (RCC_CLRKaNT)B” 17 y¥ T A

RCC_CTRL.MHSEEN HSE A
523HS I
HSI b H* p 8MHz RC™ ~ b 2Ne bw PLL"~ A
HSI RC K v A7 A - HSE A~ Ja
%o A
@ HSI FA %[ 1% 25 A B " FA %vwy
RCC_CTRL. HSIEAL[ 7: 0]

G wi [ 4 i v 3w RC A T ya
RCC_CTRL. HSIBTRIHF 4 :A0 ]
RCC_CTRL. BSI BDRC e ) “HSI ¥ v
ATy RCC_CTRL.BHSI EN HSI A
HSE ., “HSI w bu AGd 5.2.8 n A
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524PLL
6 PLL O HSI HSE & 52 A a PLH ) PLL
~ "~ HSI| / HESE" o} AW PLLag -~ & b i A RCC_CTRL
RCC_CFG T Lp PLA
PLT T "H * PL % R § A
Ta USBo " PLL Ww ¥ 487898144MHz° 6 ' 48MHz
USBCLKA
525L S E
LSEr Wae 32.768KHz Ay [ woothevw
F A
LSE RCC_BDCTRLPLSEENA
RCC_BDCTRLBALSHFSIE A - [ ab p 1 “LSE H”
F A T H T T A
5251 LSE (LSE )
N~y ¢ 1 MHz A Y RCC_BDCTLRSLEBP
RCC_BDCTLRSLEE N A\l W 50 % H™ " a a2 -
[ OSC32_I'N OSC32_0OUT ~ HiZ’A
52.6L S|
LSRC vy STOPO/ STOPRNDBYW4 | WDG AWU AL S| W 40kAHdz
W H a YT ” NoA
RCC_CTRLSTS8.LSITENSI A
RCC_CTRLSTS. LSUSRD N ) v w A
T (RCC_CLEK4NT)B” 17 yY T A
52.6.1 LS| %o
Ty % Ep Vv LSI Y RTC | WDG ~ '
LSIt ~A
%o Y a TI M5 (Tl M5_ CLIKSI A HSE% G ~ o~
Y RTC 206 Ne %o RTC % Y1 %o | WDG
A
L S| %o 7
1. TI M5 4y -~ ’
2. AFl O_RMP_CFG. TIMBCHALSIMP [ TI M5 4
3. TI M5 /  4Hp T LSl ’
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4. RTC v 208 Ne A
5.2.7 (SYSCLK)
B~ HSI W A PLL buwu - b
A A
7 %o £ } PLL T rVWe [ W ®
wi A - ® bwb b0 ® A
L " RCC_CTRL B @ % @ F® A
5.2.8 n (CLKSS)
n Y ) RCC_CTRL. CEKSSEW v HSE
y } HSE A
HSE ¥ “HSE tT He 0 S TI M1TI M8
q " n T CLKSSHF » ACLKSSI F [ CorB-ex
M4F NMI b~ T A
W CLKSS ~ f HSE * “CLKSS * ° §f NMI3 " ANMI
[ CLKSSIF B A - NMI T RCC_CLKINT. CLKSSI
B T A
HSE b - "HSEb PLL" “PLL b
- w ® [ HSI TF HSE A HSE ~ Ne
bNe “"bu PLL" ' H HSE “PLL T A
529RTC
RCC_BDCTRL. RPCSEL[ RTCICLK ~y HSE/3IRSBELSI A
M BY 3 k A
LSE M P HSE LSI b A ‘
A LSE wRTC
E =+ VBAT L N Vppt ® - RTC bA
A LSl w * 1 "H AwWU ‘
E Voot ® ~ AWU b G A LS| % 5.2.L6S1 A
A HSE 12 by RTC
E Vbpt ® o A4 4 T 1.8Vt ® T 1t RTC b A
E L PWR_CTRL.BDBK®P. 4 720 G " w 1A
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LSI
H/\’
0]
51RCC

A

H_

.

“H

AHB

F( MCO)
F( MC®)

WDG b

L WDAS
GP1oO

SYSCLK

HSI

HSE

PLL Ne

RCC_CFG. MEO

5.2.10
5.2.11
S3RCC
RCC

5.3.1

A
A
A
A

0 NAISH |« o| 4dIgdIST |o| 1S¥OoIdV |o| LS¥ZWIL [o| NITYWNA
[o:TIMsH10S
T| H4adISH |« o| 4Igy3s1 |of pamesay L1SYEWIL |o| N3Izvina
z| paniesay o| 4IQHISH |o|l1SddNVdOl |o| LSHPWIL |o| NINWVES
[o:TIsLSHM10S
€ o o| dIg¥3SH |o| 1S¥8dOl |o| LSYSWIL |of Ppanssay
4 W o = o| 4Iad711d |o| 1S¥2dOl |of LSHoWIL |of N34L4
— = = &
S w o n IS 1S¥AdOl  |o| 1SYIWIL |o| Ppaniesay
L~ | [ | o I—|  pansssey
9 ) o e o 1sy3dol  |o NEloile}
—{ T +— T .%
L - < o| 4iISS10 |o 2
= paniasay
8 o o| N3IgyIs1 |o &
- - paniasay
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Offset Register HEIHENHENHRENEHEHEBEERE | ] S[S[eo][=]~ w |~ °
Reset Value oJofo]o]o] 0 1 1 0
zlz|G|d|z|o & zlz|z =1 z|lz|z|z & S|z
Wlw|~|lo|lw| ©| 2| w|W|uw @ Wl lw|w|w|a|o|w
RCC_APB2PCLKEN Ilslelsle] g £ 2|22 z wio|lololslelo
018h Reserved Qs 5( g 5 é § E & 2 é clol|c|o % &U} z
Reset Value olofofo]o olofo]o ololofo]o
zZ| 2
= z|z Z1Z|W|w =z | =z z
o1ch| RCC_APBIPCLKEN s 215|% Z|2|g|8|S|8|z|k|%|%|8|a|a b5 g @ sS|s|2|z2|2|=
g |o|a|a|3|5|8(>|¥2|Z|3|8|a|8|o|5| & |2 2 E|E|E|E|E|E
o 4 S(o|e o 4
Reset Value o[o]ofo]o ojlofofofo]o]oO oo 0 oJofofofo]o
= ISy
1] — w
RCC_BDCTRL £ tuzj i % 5 E
020h - Reserved E I~ Reseved 3 Reserved AR
@ = -
[
Reset Value 0] 0 0|0 0|00
= = = T ol T I TR T bl
2|2 2 blolblalsl6]82 215 ol=
RCC_CTRLSTS x| CT |||y || 2L|Dm|E |
024h _ 1k HIEEHE 21|58 Reserved 212
S s|o || S T |e|f|lo|jx|o
Reset Value olofofoJil1]o]o]o ojofo 1)1
=
R 5l 2
RCC_AHBPRST §1315(2l9
028h — Reserved Reserved | 8 | § g 219 Reserved
< | < &l
Reset Value 0O[0]O0 10 |
- -
w w
e el
RCC_CFG2 s % RNGCPRES[4:0] ADCIMPRES[4:0] = : ADCPLLPRES[4:0] ADCHPRES
02ch - 2 |0 : Reserved ’ R : [3:0]
Nk 2|&
=
Reset Value ofoJoJoJo]Jo oJoJaJ1Ja]o o[oJoJoJoJoJoJo]Jo
-
=g =
w|p w
=28 5
R F TRNG1MPRES[4:
030h CcC_cres Reserved % % ‘i, G S0l Reserved % Reserved
s Ll )
Reset Value ofo oJoJ1J1]1 1
5.3.2 L (RCC_CTRL)
Z "0x00
t
Pv' 0Ox0000 0083
31 26 25 24 23 20 19 18 17 16
T T T T T T T
Reserved PLLRDF | PLLEN Reserved ICLKSSEN| HSEBP | HSERDF | HSEEN
1 1 1 1 1 1 1
T ™ ™ ™w T ™w
15 8 7 3 2 1 0
T T T T T T T T T
HSICAL[7:0] HSITRIM[4:0] Reserved | HSIRDF | HSIEN
) ) ) ) ) ) ) ) )
T ™ T ™w
B
31:26 ReservegqG ~ G By
25 PLLRDF PLL B
PLL p B
0: PLL
1: PLL
2 4 PLLEN PLBR B
886 36
M 'EY NSING TECHNOLOGIES INC .
‘ VI ! 109 A
' +86-755-86309900 D ' +86-75586169100
‘' https//www.nsingtectcom * 518057



»

"P: EIRIﬁ?K www.si ngt¢ @mh
B
p B A - STOPO/ STOP2/ STANDBY A
PLLD B b A
HSI / BSPLL " PLbuw [ HSI1 / HSE
0 PLL
1 3 PLL
23:20 ReservedG ~ G By
19 CLKSSEN n a B
p B A
0
1 HSE Tt q
18 HSEBP a B
p B A B2 HSE Q~ A
0] HSE w
I 3 HSE w
17 HSERDF B
HSE p BA B HSEBN 6ea HSE
A
0 HSE
1 HSE
16 HSEEN a B
p B A "~ STOPO/ STOPRNDBY ~ ) A
HSE b B b A
0 HSE
1 a HSE
15: 8 HSI CAL[ 1p %oV
‘B * A A
7:3 HSI TRI M[ p k v
pQ" A "B vy v [ HSI CALB["7y: 0] %p HSI §
vAHa HSI CALH W 40KkHz
vy 18~ HSI w 8MHz N1 %
2 ReserveqG ~ G B v
HSI RDF [ B
HSI p BAHSI BN B 6ep 8MHz
A
0: HSI
1: HSI
0 HSI EN o a
p B A HSI® BB A o
STOPO/ STOPRNDBY 0 HSE iy p By
HSI A HS I b 1 Bb B A
0 HSI
1 a HSI
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5.3.3 ( RCC_CFG)
VA "0x04
Pv' 0x2000 00O0O
31 i i i 28 27 26 i i 24 23 i 22 21 i i i 18 17 16
. MCOPRIES[S:O] . P}%%E]L IMCO[Z:O]I USBPRIES[I:O] IPLLMULIFCT[3:0]I P ]L,Iﬁ’ggE PLLSRC
15 14 ™ 13 YIV;/ 10 " 8 7 " 4 " 3 2 riv r(\]’V
Reselrved A1;B2PRES[2I:0] A[;BIPRES[ZI:O] I AHBPRIESB:O] I SCLKSITS[I:O] SCLKSIW[1:0]
B
31:28 MCOPRES[ 3: 0| MCO Ne A
) A
00170 PLL 2Ne bu MCO
0011 PLL 3Ne bu MCO
0100 PLL 4Ne bu MCO
0101 PLL 5Ne bu MCO
0110 PLL 6Ne bu MCO
0111 PLL 7Ne bu MCO
1000 PLL 8Ne bu MCO
1001 PLL 9Ne bu MCO
1010 PLL 1MNe bu MCO
1011 PLL 1MNe bu MCO
1100 PLL 1XNe bu MCO
1101 PLL 13Ne bu MCO
1170 PLL 1&Ne bu MCO
11171 PLL 1%Ne bu MCO
i v’ b'H
27 PLLMULFCT[ 4| BPbLB[21:18] PLD A & PLLMULFCA]J 3
26:24 MCO[ 2: 0] L ¥
p B A
0 X X ¥
100 " SYSCLKZ
101 p " HS1 %
110 " HSE *
111 PL No E
F - ® MCO Ty A
bw F MCO G F b 50 MHz
"1 /00 A
23:22 USBPRES[1: 0{USB Ne A
) Y6 48MHzUSB A RCC_APB1PCL
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B
Ta USB K| "B v A
00 PLL 1.N8 bu USB
01 PLL bu USB
10 PLL 2Ne bu USB
117 PLL 3Ne bu USB
21:18 PLLMULFCT[ 3|PLD ( bit27)
0 pQ" A ' By PLL Q" APLLFZ b
144 MHZ
00000:PLLT 2
00001:PLLT 3
00010:PLLIT 4
00011:PLLIS
00100:PLLT 6
00101:PLLT 7
00110:PLLT S8
00111:PLLT O
01000:PLLT 10
01001:PLLT 11
01010:PLLT 12
01011:PLLT13
01100:PLLT 14
01101:PLLT15
01110:PLLT 16
01111:PLLT 16
10000: PLLT 17
10001:PLLT 18
10010:PLLT 19
10011:PLLT 20
10100:PLLT 21
10101:PLLT 22
10110:PLLIT 23
10111:PLLT 24
11000:PLLI 25
11001:PLLI 26
11010:PLLI 27
11011:PLLT 28
11100:PLLT 29
11101:PLLT 30
11110:PLLT 31
11111:PLLI 32
17 PLLHSEPRES |PLL~ HSENe
p B - " PLBJFHSEN A B+ PLL
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B
Q~ A
0 HSE bNe
1 HSE 2Ne
16 PLLSRC PLL
p B - PLL A B+ PLL Q" A
0 2 Ne HSI buwPLL"™
1 HSE bw PLL"
15: 14 Reserved G -~ G By
13:11 APB2PRES[2: |APB (APB29
p B ) APB2 ( PCL KN) A GPCL K2
72MHAz
0 x x : HEENe K
100: HOeK 2
101: HOeK 4
110: HONeK 8
111:HCLK 16Ne
10: 8 APB1PRES[2: |APB (APBNY
p B ) APB1 ( PCL KNp) A GPCL K1
36 MAz
0 x x : HENe K
100: HQeK 2
101: HQeK 4
110: HOeK 8
111:HCLK 16 Ne
7:4 AHBPRES[ 3: 0| AHB Ne
p B y AHB ( HCL K\ A
Oxxx: SYHYNCLK
1000: SYSCLK 2
1001: SYSCLK 4
1010: SYSICLK 8
1011: SYSNeLK 16
1100: SYSNeLK 64
1101: SYS@GL K 128
1110: SYSGL K 256
1111:SYSCLK 51Ne
3:2 SCLKSTS[1:0 ®
p B Y a @ ']
00 HSI
01 HSE
10 PLL¥
1167
1:0 SCLKSW[ 1: 0] ®
90636
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B
p B Y A
F STOPO/ STOPARNDBY HSE 0
" RCC_CTRL. CLKSSEN » y L H SA
00 HSH u
01 HSB u
10 PLLZ#Fbu
1167
534 T (RCC_CLKINT)
Z "0x08
Pv' ' 0x0000 0O0O0O
31 i i i i i i i 24 23 22 i 21 20 19 18 17 16
Resns LT reemen | tD! gD o o e
15 . . 13 12 11 10 9 8 V7v 6 . 5 ‘3’ \;/ ‘;’ Vlv \(;,
Reserved PLLRDI | HSERDIL | HSIRDI | LSERDI | LSIRDI | ¢ gssir Reserved PLLRDIF [HSERDIF | HSIRDIF | LSERDIF | LSIRDIF
. . = — = — — : . : : : : :
B
31:24 Reserved G ° G B v
23 CLKSSI CLR n T
p BY CLKSSI R
0]
T CLKSSI F
22:21 Reserved G ° G Bv
20 PLLRDI CLR PLL T
p By PLLRDI FA
0]
1 PLLRDI F
19 HSERDI CLR HSE T
p By HSERDI FA
0]
1 HSERDI F
18 HSI RDI CLR HSIT T
p By HSI RDI A
0]
1 HSI RDI F
17 LSERDI CLR LSE T
p BY LSERDI RA
0]
1 LSERDI F
91636
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B
16 LSI RDI CLR LSl T
p By LSI RDI A
g
1 LSI RDI F
15:13 Reserved G ° G B v
12 PLLRDI EN PLL T a
p B Y PLL T
g PLL T
1 a PLL T
11 HSERDI EN HSE T a
p B Y HSE T A
g HSE T
1 a HSE T
10 HSI RDI EN HSI T a
p B Y HSI T A
g HSI T
T a HSI T
9 LSERDI EN LSE T a
p B Y LSE T A
g LSE T
1 a LSE T
8 LSI RDI EN LSI T a
p B Y LSI T A
g LSl T
1 a LSI T
7 CLKSSIF n T
HSE T [ p BA
0 HSE n T
1 HSE n T
© 5 Reserved G - G By
4 PLLRDI F PLL T
PLLRDIERNPLL %o B p BA
B ) PLLRDIECLR A
g PLL T
1 PLL T
3 HSERDI F HSE T
HSERDI BN HSE %o p BA
B ) HSERDIKCLR A
g HSE T
1 HSE T
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B
2 HSI RDI F HSI T
HSI RDI ENHSI % p BA
s ) HSERDIKCLR A
0 HSI T
1 HSI T
1 LSERDI F LSE T
LSERDI ENLSE % p BA
s ) LSERDIFCLR A
0 LSE T
1 LSE T
0 LSI RDI F LSI T
LSI RDIENLSI p BA
B ) LSI RDIBCLR A
g LS T
1 LSl T
535APB2 B (RCC_APB2PRST)
VA " 0x0c
Py' 0Ox0000 O0O0O0O
i1 21 20 19 1% 17 16
I I I I Reserved. I I RC4RST | 1203RsT | UARIT | VARTS gy
15 14 13 12 11 10} i i 7 0 3 ‘:-V r‘;‘ ";' nr l(‘)V
Reserved | “SARTY I TimsrsT| sPiiRsT |TiMIRST Reserved IOPERST |[(OPDRST|IOPCRST [ [OPBRST |IOPARST| Reserved | AFIORST
™w W w ™ I I w ™ ™ nw W Iw
B
31:21 Reserved G ° G By
20 | 2C4RST I 2C4 A
p B A
0 B
I B 1 2C4
19 | 2C3RST I 2C3 A
p B A
0 B
I B 12C3
18 UART7RST UART7 B
p B
g B
I B UART7
17 UART6RST UART6 B
p B
93636
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B

0 B

I P UART6
16 DVPRST DVP B A

p 1 A

0 B

I P DVP
15 Reserved G ° G By
14 USART1RST USART1 B

p B

0 B

I B USART1
13 TIMBRST TIM8 B

p B

0 B

I B TIM8
12 SPI1IRST SPI1 B

p B

0 B

I B SPI1
11 TIM1RST TIM1 B

p B

0 B

1 B TIM1
10:7 Reserved G ~ G Bv
6 | OPERST GPI O E P A

p 1 A

g B

I B GPI O E
5 | OPDRST GPI G D BA

p 1 A

(0] B

I B GPI G D
4 | OPCRST GPI G C BA

p 1 A

(0] B

I B GPI O C
3 | OPBRST GPI G B B A

p 1 A

g B

I B GPI G B
2 | OPAMPRST GPI @ A BA

p 1 A
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B
0 B
1 P GPI O A
1 Reserved G -~ G By
0 AFIORST AFIO B
p B
0] B
1 B AFIO
536APB1 B (RCC_APB1PRST)
Z "0x10
BPyv' 0Ox0000 O0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res:erved DACRST| PWRRST| BKPRST|CAN2RSTCANIRST Reserved USBRST| 12C2RST| 12C1RST| VRRT® | UARTA | USARTS | USERTZ| Reserveg
s Bo%oWomoov o w vy oy
SPBRST| SPRRST Reserved | WWDG Reserved TIM7RST| TIM6RST| TIM5RST TIMARST| TIM3RST| TIM2RST
w rw I w I I I I w w rw w rw rw
B
31:30 Reserved G ° G By
29 DACRST DACo B A
p B A
0 B
1 B DACoO
28 PWRRST ) B
p B
0: B
B o
27 BKPRST M o BA
1 A
g B
T M o
26 CAN2RST CAN2B A
p 1 A
(0] B
1 B CANZ2
25 CAN1RST CAN1B
F5) B
0: B
1: B CAN1
24 Reserved G - G By
95636
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B
23 USBRST USB B A

p B A

0 B

1 B USB
22 | 2C2RST l2C2

p B

0: p

1: B 12C2
21 | 2C1RST | 2C®

p B

0: B

1: Bl12cC1
20 UARTS5RST UARTS A

p 1 A

0 B

1 B UARTS
19 UART4RST UART 4 A

p 1 A

0 B

1 P UART4
18 USART3RST USARTB8A

p B A

0 B

1 B USARTS3
17 USART2RST USART®

p B

0: B

1: B USART?2
16 Reserved G ° G By
15 SPI 3RST SPI 3 A

p 1 A

0 B

1 B SPI 3
14 SPI 2RST SPI 2 A

p 1 A

0 B

1 B SPI 2
13:12 Reserved G -~ G By
11 WWDGRST 0 B

p B

0 B

1 B o
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B
10: 6 Reserved G -~ G By
5 TI M7RST TI M7 B A
p 1 A
0] B
i\ BTI M7
4 Tl M6RST Tl M6P
p B
0: B
1: BTl M6
3 Tl M5RST Tl M5B
p B
0: B
1: BTl M5
2 Tl MARST Tl M4
p B
0: B
1: BTI M4
1 Tl M3RST Tl M3
p B
0: B
1:8 Tl M3
0 Tl M2RST Tl M2
p B
0: B
1: BTI M2
53 7AHB a (RCC_AHBPCLKEN)
z "0x14

Py " Ox0000 0014

31 16
Reserved
1 1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
. .
Reserved ADCZEN | ADCIEN | SACEN | SDIOEN |RNGCEN Reserved CRCEN | Reserved |FLITFEN | Reserved | SRAMEN [ DMAZEN | DMALEN
L 1
w w ™ w 'w ™w 'w w 'w ™w
B
31: 14 Reserved G -~ G By
13 ADC2EN ADC2 g A
p 1 A
(o ADC?2
97636
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12

ADC1EN

11

SACEN

10

SDI OEN

RNGCEN

Reserved

CRCEN

Reserved

FLITFEN

1 a o

Reserved

G ~ G By

SRAMEN

SRAM  a
SLEEP ¥~ » B Y /
0 SLEEP I} SRAM

SRAM

DMA2EN

1 SLEEP I} SRAM a
DMA2 a A
p B A
0" DMA2
1 3 DMA2

DMA1EN

DMA1 a
p B

0 DMA1

1 DMA1 a

98636
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538APB?2 a (RCC_APB2PCLKEN)

4 '0x18
Py OXODO®OD®O

31 21 20 19 18 17 16
I I I I Reserved I I I I I2C4EN | 12C3EN |UART7EN[UARTGEN| DVPEN
15 14 13 12 11 09 8 7 6 5 4 5 5 B 0
Reserved | USART | TIMBEN | SPIIEN | TIMIEN Reserved IOPGEN | IOPFEN | IOPEEN | IOPDEN | IOPCEN | IOPBEN | IOPAEN | Reserved | AFIOEN
™w ™ ™w ™Ww I ™ ™w ™w ™ ™w ™Ww ™ ™
B
31:21 Reserved G -~ G By
20 | 2C4EN I 2C4 a A
p 1 A
g” 12c4
I 3 | 2C4
19 I 2C3EN l2C3 3 A
p 1 A
(o I | 2C3
T a 12C3
18 UART7EN UART7 a A
p 1 A
0" UART7?
I a UART7?
17 UARTG6 EN UART®6 a A
p 1 A
0" UARTES6
I a UARTS6
16 DVPEN DVP a A
p 1 A
0" DVP
I a DVP
15 Reserved G ° G By
14 USART1EN USART1 a
p B
0 USART1
I USARTL a
13 TIM8EN TIM8 a
F5) B
0 TIM8
T TIM8 &
99636
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B
12 SPI1EN SPI1 a
p B
0 SPi1
1 SPI1 g
11 TIM1EN TIM1 a
p B
0 TIM1
1 TIM1 a
10: 7 Reserved G -~ G By
6 | OPEEN GPIl O E a A
p B A
0" GPIO
1 a GPI QO E
5 | OPDEN GPlI G D a A
p B A
0" GPIOG D
1 a3 GPI G D
4 | OPCEN GPI @ C a A
p B A
0" GPIOG C
1 a3 GPI G C
3 | OPBEN GPlI G B a A
p B A
0" GPI G B
1 a3 GPI G B
2 | OPAMPEN GPI G A a A
p B A
0" GPIO A
1 a3 GPI G A
1 Reserved G -~ G B v
0 AFIOEN AFIO a
p B
0 AFIO
1 AFIO a
539APB1 a (RCC_APB1PCLKEN)
Z "0x1lc

Pv' Ox0000 O0OOO0O
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3L 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Reserved | DACEN | PWREN | BKPEN |CAN2EN| CANIEN| Reserved USBEN | 12C2EN | 12CIEN [UARTSENUART4EN USART3 | USERT2 | Reserved
5 14 13 1 o1 g A S S S SR S S
SPBEN | SPREN Reserved WRDG I ' Reserved I TIM7EN | TIMGEN | TIM5EN | TIM4EN | TIM3EN | TIM2EN
w rw I rw I I I I w rw w rw w rw
B
31:30 Reserved G ° G B v
29 DACEN DACo a A
p B A
0" DACo
' a DACo
28 PWREN 0 a
p B
0] )
1 0 a
27 BKPEN M o a A
1 A
g - M o
I a M o
26 CAN2EN CAN2 a A
p 1 A
07 CAN2
T a CAN2
25 CAN1EN CAN1 a
p B
0 CAN1
T CAN1 g
24 Reserved G ° G B v
23 USBEN USB a A
p B A
0" uUsB
I 3 USB
22 12C2EN 12C2 a
) B
g 12C2
T 12c2  a
21 I2C1EN 12C1 a
) B
g I12C1
T 12c1 a
20 UARTS5EN UARTS5 g A
p 1 A
10/636
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B
0" UARTS
1 a UARTS
19 UART4EN UART4 a A
p 1 A
0" UART4
1 a UARTH4
18 USART3EN USART34a A
p B A
0" USARTS
' a USARTS3
17 USARTZ2EN USART2 g
p B
0 USART2
1 USART2 g
16 Reserved G ° G By
15 SPI 3EN SP1 34g A
p 1 A
0" SPI3
1 a SPI 3
14 SPI 2EN SPl12a A
p 1 A
07" SPl2
1 a SPI2
13:12 Reserved G ° G Bv
11 WWDGEN 0 a
) B
0 o
I o a
10: 6 Reserved G -~ G B v
5 Tl M7EN TI M7 a A
p 1 A
g™ TI M7
1 a TI M7
4 TIMGEN TIM6 a
) B
g TIM6
1 TIM6 a
3 TIMSEN TIMS a
p B
g TIM5
1 TIM5 a
2 TIM4EN TIM4 a
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B
p B
g TIM4
1 TIM4 a
1 TIM3EN TIM3 a
p B
0 TIM3
1 TIM3 a
0 TIM2EN TIM2 a
p B
0 TIM2
1 TIM2 a
5310 M L (RCC_BDCTRL)
VA "'0x20
BPyv' 0Ox0000 O0O0O0O
31I . . . . . . . . . . . . I17 16
Reserved BoSET
15 14I i i I10 9 i 8 7I i i I3 2 1 I’(V)V
RTCEN Reserved RTCSEL[1:0] Reserved LSEBP | LSERD | LSEEN
-~ T T
B
31:17 Reserved G ° G B v
16 BDSFTRST M p BA
1 A
g b
I B e M
15 RTCEN RTC g
p B
0 RTC
la RTC
14:10 Reserved G - G B v
9: 8 RTCSEL[1: 0]|RTC
P Y RTC AW 2w RTC | M
By | A BTy BDSFTRSTBA
00
01 LSE buw RTC
10 LSI bu RTC
11 HSE 12 4w RTC
7:3 Reserved G - G By
10/336

M E° NSING TECHNOLOGIES INC .

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



Ay,
W EIREAR

www.si ngt @mh

B
2 LSEBP v
Vr p B A By Y
Q" A
0 LSE
1 LSE
1 LSERD v
p B Y LSE ALSEBN " LSERO
LSE 6a A
0] Y
\
0 LSEEN v a
p B A
g v
1T a v A
"RCC_BDCTRIARCEXEBNDCTRIARICEEBMCTRL. RICCSBIDCTRLS RTCEN
G m A B B fole; "z PWR_CTRBBKP# A B
M B Ak p B by "BA
5311 L/ (RCC_CTRLSTS)
z "0x24
Py' O0x0C0O00O00O03
31 30 29 28 27 26 25 24 23 22 21 20 19 18 . . 16
RSTE | 'RSTF | RSTE | RSTF | RSTF |PINRSTF| RSTp [RMRSTF| popp |Reserved| pick | pnice | RSTF Reserved.
1r5 i ' ' i ' i ' i ' i ' i " i ' i ' ' i ' 2 1 0
Reserved LSIRD LSIEN
I I I I I I I T ™
B
31 LPWRRSTF vyw B
0 vw B ) A
) QO RMRSPF A
0 0 vw B
0 vw B
30 WWDGRSTF 0 B
0 o B p B A
) QO RMRSPF A
g 0 B
Y 0 B
29 | WDGRSTF B
0 B p B
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B
) Q" RMRSPF A
g 0 B
Y B
28 SFTRSTF p B
0 p B p BA
) Q" RMRSPF A
0] 0 p B
‘0 p B
27 PORRSTF | B
0 / B p B
) Q" RMRSPF A
0 0 ¥ |/ B
10 / B
26 PI NRSTF B
NRST © B p B A
) Q" RMRSPF A
0 0 NRST B
1 0 NRST B
25 MMURSTF MMU B
0 MMU B p BA
) Q" RMRSPF A
g 0 MMU B
06 MMU B
24 RMRSTF B
) 1 8 B A
0:b
1: B
23 RAMRSTF RAM B A
RAM B D p I QRMRSPF A
0 RAMBD
I RAMBD
22 Reserved G ~ G By
21 BKPEMCF M EMC B A
M EMCBD p I QRMRSTF A
g M EMC BD
1 M EMC B D
20 RETEMCF G EMC B A
G EMC B { p I QRMRSTF A
g G EMC B {
r G EMC B D
19 BORRSTF BOR B A
BOR B { p T QRMRSPF A
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B
g BOR B {
1 BOR B {
18: 2 Reserved G ° G B v
1 LSI RD v
p B Y p RC 40KHz ALSI EN ~
LSI RBep RC 40KHz A
0 p 40KHz RC
1 p 40KHz RC
0 LSI EN p v a
p B A
g p RC 40kHz
' a p RC 40kHz
5312AHB B ( RCC_AHBPRST)
z ‘' 0x28
BPv' 0x0000 000O00O
31 . . . . . . . . . . . . . . . 16
Reserved
15 . 14 13 12 11 10 9 8 . . . . . . . . 0
Reserved IADC2RST|ADCIRST| SACRST | Reserved RNGCRST] Reserved
. — — — — . . . . . . . .
B
31:14 Reserved G ° G B v
13 ADC2RST ADC2B A
p 1 A
g B
1 B ADC2
12 ADCI1RST ADC1 B
) B
g B
1 B ADC1
11 SACRST SACBA
p B A
g B
1 B SAC
10 Reserved G - G B v
9 RNGCRST RNGCB A
p B A
g B
10/6 36
M 'E® NSING TECHNOLOGIES INC .
MoV M 109 A
' +86-755-86309900 D ' +86-75586169100

‘' https//www.nsingtectcom

' 518057



Ay,
W EIREAR

www.si ngt @mh

B
1 P RNGC
8:0 Reserved G ° G B v
5.3.13 2 (RCC_CFG2)
Z "0x2c
Pv' Ox0000 3800
3 30 29 8 . . o B . . . . . 16
Reserved Tng’lg]fK RNGCPRES[4:0] Reserved
15 ” 1 10 9 8 4 3 0
" ADCIMPRESH0] ADCIM | Reserved " ADCPLLPRESH4:0] " ADCHPRES[30]
. — . — . — . . - .
B
31:30 Reserved G ° G By
29 TI MCLKSEL TI M1/ 8
p B A
0] AP B 2Ne I PCLW2 TI M1/ 8 A 1t~
PCLK2T 2
I SYSCLK € TI M1/ 8
28: 24 RNGCPRES[ 4: (RNGCNe A
) "B RNGC Ne A
00 0 00Y S ChbKe
00 0O0SlY SCL Ke
000 1Y SCL Ke
11110YSCLHKe 31
1111SIYSCL KNe3 2
23:16 Reserved G ° G By
15:11 ADC1MPRES[ 4]{ADC 1 MNe
p B "B ADC1M Ne
000O0ADC 1M bNe
O0C0OADC 1M 2Ne
000C1M0DA M 3 Ne
1111A0DC 1M 3 Ne
1111ADC 1M 32
"ADC 1M
10 ADC1MSEL ADC 1M A
p B A
0 HSI buw ADC 1M~
10/536
M E* NSING TECHNOLOGIES INC .
I Y 109 Y
" +86-75586309900 D +8675586169100
‘' https//www.nsingtectcom * 518057



www.si ngt @mh

B
i\ HSE bw ADC 1M~

9 Reserved G -~ G By

8: 4 ADCPLLPRES[ {ADC PN

p B "By PLL [ ADC Ne

OXxXxA&xDC PLL
1000PL L bNe
100O0PLL L 2 Ne
1001POL L 4 Ne
1001PIL L 6 Ne
10Z1O0FPOLL 8 Ne
10Z1O0PLL L 1 Ne
1011POL L 1 Ne
10I1PILL 1 6Ne
1100P0L L 3 Ne
1100PLL L 6 MNe
1101P0L L 120
1101PIL L 2 5Ne
i1t PLL 256 No

3:0 ADCHPRES[ 3: (ADC HCINK

p B "By HCLK [ ADC Ne
000OBICLK bNe
OOOHCLK 2Ne
0018 CLK 4Ne
OO0O1THCLK 6Ne
010BCLK 8Ne
010HCLK 1 0Ne
011B8CLK 12N
O11THCLK 16N
100BCLK 3 2Ne
i 7' HCLK 32Ne
5.3.14 3 (RCC_CFG3)
VA " 0x30
Py' O0x0000 3840
31 i i i i i i i i i i i i 19 18 17 16
Reserved TRI}\;SIM TRé\]E(SM Reserved
15 11 10 7 6 5 ™ ™ 0
I TRNIGIMPRESI[4:0] I " Resrved BORRST I " Resorved I
. . — . . . . . — . . . . .
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31:19 Reserved G ° G B v
18 TRNG1MEN TRNG o a A
p 1 A
0] TRNG )
' a TRNG o
17 TRNG1MSEL TRNG 1M A
p 1 A
0] HS I bw TRNG 1M
1 HSE by TRNG 1™
16 Reserved G - G B v
15:11 TRNGLMPRESTRNG 1M Ne A
) "By TRNG 1M
OO0OO0OOTXRNG 1M 2Ne
OO0O01ITXRNG 1M 4Ne
O0TOTXRNG 1M 6Ne
O0IT1TXRNG 1M 8Ne
O0100TXRNG 1M 1 MNe
11TITXRNG 1M 3 Ne
10: 7 Reserved G ° G B v
6 BORRSTEN BOR P g A
p 1 A
0 ba BOR®P
1 a BORSB
5:0 Reserved G ° G B v
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6Y w
N32WB452 T 32 ARM CoMOpe x w L G BLE ~ i
La 2. 4 GHz L a a a L aw
“p Balum/ ~ BLE5. 0 A
{ n

i 94dBma 0 w = +3dBma p  BalunA ’
i w ' 3.5mA@3.0V (DCDC)
i 0 w ' 3.5mA@3.0V/0dBm(DCDC)

i n * ~  AES128CRC16
i AGC/RSSA
"6 N32WB452 w a ° a @UG_N32WB452 »a v TA
-1 W\l T EXTABXTIYi4 TI M3
11/ 36

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

7 GPIO  AFIO

7.1

6% GPI'O N 5" GPI OA/ GPI OB/ GP| OC/G®R |1a@P /! ©@BF OEGC

1& o  GPlI OBe” GPl OBe AGPI @ 11 " - "y

A @ GPI O Y Fa -~ w o A = w N
T GPI O z A
GPI G~ D Noz Y ‘
y -
y -
y "W
y
y ¥
y ¥
Yy w
Y w
@l / OB~ yk TP 33 I/ Q “"b'H 16N 8#h
AW FauWae | /O A
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7-11 /1 ©
[ 1
| Pushpull/OpendrainClose p.pos V|
Writ >
| b
Output data | Output Control }
Write/Read register | |
- e
| N-Mos| |
AFIO output
| Vss| |
From Onchip peripherals I. Output driver = I
_________ 1/0 PIN
_________ - )
| ONOFF Tv Diode
Read | °° I
AFIO input I Schmitt trigger I Vss
< ONOFF =
Enter Onchip perpherals I I
-l [
Analog input ! I
| |
I ONOFF I
I Input driver = Vss I
721 [ VD
7211/ O
I/ O L GPl Ox _PIGPAFOX PHRIiCHEG GPl Ox™_®©Md, B,"C, D, E
b b n n '
7-11 /1 O i
PCFG1 PCFGO PMODE1 | PMODEO PODx
~ PushPull 0 0 1
¥ R — 0 01 10MHz
OpenDrain 1 0 1
10 2MHz
w ~ PushPull 0 ba
1 11 50MHz
¥ " OpenDrain” 1 b a
0 ba
- 0 1 b
. a
- I7|, ~ 00 G 0
1
: - 0 1
|/ Ob ! ¥ ! ‘
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% EIREA
<) wwwm.s i n
7-21 /O - ¥
GPIO ~ GPIO #*
FoA a w
a a Fv Ly o W
7 " w
% 4000
¥ v 0 0 OGPIO|
GPIO ¥ 0 0 1 oGPIO
¥0 01 oGPIO
~ 10 ~ ~ 0 - Fuyo "
¥ QT v” TQ -
7.2.1.1 -
|/ Y
VE 1o @ APB?2 [ -
y "y [1/10O
y F |
y o -
. Z
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72 - I I
r——=—~="""~>"~>"~>"~="~=>"="=>"">">="=+ _i
Wi Bit set/clear regist: P :Output Drive |
Output data regis | }
e WielRea ™ I :
e |
l 1/0 PIN
l Voo l
I l Diode
| |
| ON/OFF |
l | = Vss
| ON l
T Input data regist I \-n.] |
| Schmitt trigge l
' |
| ON/OFF |
' |
| = Vst |
S 4
Input drivel Input float/pull up/pull dow
7.2.1.2 ¥
I/ @ u F
A 0
A 7
A F o
E ' ¥ 6006 N-MOS Fv
¥ 618 o G " P-MOS bw -
E ' ¥ 6006 N-MOS Fv
¥ 616 P-MOS ¥
A = AN5) @ APB2 [~

> >
o 1
(@) ~

‘o
<
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73 %
_______ ———————- _I
| Output driver v |
| Push-pull/Open-drain oo
| p-MOSl— I
Bit set/clear register P ' I
Write ) | |
Jutput data register| i Jutput Control l
—
- > I e
Write/Read | ' I
|
| ‘ |
l N-MOS
| = vss I
|
e —————————————— — —
t (]
/0 PIN
l I Haode
I [ I
Input data register } 4{1
reed nput data register I <] I 1
I Schmitt trigger : = Vs
! 4
Twime T T T T T TS
7.2.1.3 w
I/ O Y w ‘
A o -
A : 7
A T F |
A p H* = F
A @ APB2 ) - Ty [1/7 0O
A - T [1/o0
A F [ Q" v
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7-4 w
=1
|Output driver v |
| Push-pull/Open-drain/Close oo |
—P{Bit seviclear register » I p-MOsk— |
‘rite N
Dutput data registeil—eg | |
I Output Control |
- Write/Read o | F— |
) |
AFIO output : |
From On=chip peripherals | N-M('JS= |
| T vss |
—— o ———— ——— — -
L
F= === === 77I77 /O PIN
| | Diode
. |
P AFIO input 1 Voo |
<+ | |
Enter On-chip peripherals | - I
| ON/OFF | =
ON 1 | Vss
4————— Input date register I <} |
Read | |
Schmitt trigger
' |
: |
| ONIOFF |
| |
| Input driver = Vs :
e o e o ————————— —— — —
7.2.14
I/ O Y '
A i Z
A o - vuo0o
A F ool
A 5 - © Fy w600 1 @ | ] O3 -
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7-5
r———>==>"=>""™>"">""~>""~>"~>">"="77 L
| Qutput driver |
—— Bit set/clear register » | I
Write | |
(Output data register
| |
- > | |
Write/Read
I |

170 PIN
e T T T T T T T [ .
P Analog Input l | Piode
: N I |
From On-chip peripherals l |
| | -
| OFF | Vs
T Input data register : Q :
| Schmitt trigger |
' |
e e e e e e e e 4
ILnput driver
722 B
B 1 BT w * 1/ Oo w “ PCFGy[170] =00
PMODEXx [ 1%A0P] =y0/Psbe © H
A BOOBWRSITOSC alO\SC_OUT GPIwW '
E BOOTO |
E NRST ~ ¥%
A B~ v W *° SWRITAG TAG [ i '

PA15: J&D1::
PA14: JBCR W
PA13: JBMS::

m m M M

PB4: NJTRSE:

E PB3:JTDO0O ¥ ::l
A PDO PD1

E PDOPD1 88 w

E PDO PD18YMI [ OSC_I1 N/ OUT
A PCAPCA#LC1S
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E PC135% ™M W 2a oM A s " w ’
A PB2/ BOOTI1
E PB2/ BOOT1c W] ~ '

E BOOTO "W ~a W ~ BOOT v Fl ahs hO'v
BOOT1 BOOTO
X 0 h U h O bu "V
0 1 U O bu "V
1 1 p SRAM p SRAMbu ~ M
7.2.39 B B
B "GPl Ox _PBSKC "GPl Ox "AHBCT BQAIG Y
" GPI Ox “"POD B b~ "y /I BWa @B~ Q"' 18 B R o e
Pbw T A pb T -~ ¢ { APBQ b A
7.2.4 T /
0 T z> "y EXTI T ‘
A 0 -
A o~ G SLEEP/ STOPO/ STOP2:1 1 ~
A PAD 6 STANDBY
A 1/ @y 82 [1& T /He =& AFI O_EXTI _CFGx
7.2.5 w
I/ O W w “a |k o B "GPl Ox _PL_CFG/ GPI Ox
- i ; Vl'
A w0 ~ " a W ~fF - A
A Fw ' o w ¥ " ~A
A i w ' o B w  F A T
- A
0 ¥ A~ ¥ - 3 FH” A p Wae GPI1 O
Fw ~op - F b A
7.2.5.1 F MCO
L "H % H™ [ MCO ~ PA®APAS W Fw Ay N «a
H™ " b MCO ~ RCC_CFG. WMCO[2: 0]

A Ne SYSCLK
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A HSI
A HSE
A Ne PLL
7.2.5.2 P I/ O w
W b ) i w STy W w [T 7 2 ATy

) ~AFl O_RMP_CFG/ AF1 O_RMP “CFGK T
v [ 1E A
7.2.5.3 M PC1I 3P Cilvw
7.25.3.1 M PC1I 3P Civww
PCI1®Cqa5 PADe ™M W~ ybu GPI O w '
A MM VDD p [ VDD N ow T
E PC14PCI5 & GPI OLSE
E PCI3ybu | fJOATAMPER aRTC % aRTC ¥ a M
4.4 -

Ty 77 " 3mA F g PC13, PCl14,/oOWC15
Lo L 2MHpY" w 30pFfF "1 /00 B b - " LEDA
A M VBAT "~ VDD " [ VBAT " vya W w

E PC14PCX¥5 & LSE
E PCI3buw TAMPERARTC ¥F a4 15.72.BC13" b G
vt "'t FRTC% ~ RTC I Il Aw B "RTC "y 64
Ne F[~° TAMPER RTC _CTRDEN ww A
72532 PCIPClvw
s v LPCI1IPCIH p W
PC14 PC15 5] PAD
GPIO LSE ¢ M VDDt " b T VY w GPIO _
~ STANDBY, STOP2 ~ 1.1v - ¢ GPIO
LSE LSEn & - Ppb 4 7 LSE
PC13 5] PAD
GPIO M VDDt " fb TV w ~ STANDBY, STOP2 ~ GPIO _
1.1V - ¢ GPIO
TAMPER Ky R 7 G ~ -
RTC %o © RTC b 67" - G ¥ RTC %o “ RTC ¥
Il Il Il [ no TAMPERW Vv A
" PCBAPCHAPLPCLS 75Nd

YGPl1 Ox _PH_CFG/ GPl1 Ox _PI1 D/ GPl Ox_POD/ GPI Ox _PBBCOGPI| Ox _P
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Core '’
y e Mu x VBAT"™ u GPI1 O ~ "PC14PC15 LSEEBNM
L LH" & H® AaGPIl OC_ PHa TANP ER F oL_ G v Y1
Mu &
! m VDD V B AT Ly~ -~ P WR G VDD POR/™
[ A
7.2.54 OSC I N/ OSC_DPDWYTLGPI G PDO/ PD1
T Ny OSC_|I N/ OSCy. QUGPI OPDO/ PD1,
| / O ~AFI O_RMP_CFG W ‘
B 15 |PDO1_RMP' PDO/PD1 [ OSC_IN/OSC_OUT PDO/PD1 mapping on OSC_IN/OSC_OUT
B~ p 061606@R6 LPDO PD1 GPIOW "EA ba h HSE * Gp
8MHz ~* PDO PDI y "E[ OSC_IN OSC_OUT A
0 b PDO PD1 E
1 PDO "E[ OSC_IN PD1 "E[ OSC_OUR
w7 G 48 64 -~ 88 PDO PDI b "ET A
‘ T IHe w A 48 64 22" PDO PDB® "" T IH
pA4d 6 QFN48/ 64 OSC_|@OSC_Oda ~ PDO PDT b
R~ "y w PDO PD1c 88 “PDO PDYe 2" 0SC_I 8SC_O0dT2”
b PDO/ PD/OSC_I N/ O4C_OUT
‘" OSC_I@®SC_OUT PDO/PD1wGPI ®ISH A
7.2.5.5 JTAG/ SWDw
a SWRITAG o~ 0 [ GP1 G::" A
w GPIO o
JTMS/SWDIO PA13
JTCK/SWCLK PA14
JTDI PA15
JTDO PB3
NJTRST PB4
a i GPlw ~~ AFI O_RMP_CFG. SWGBITAG i€FG[ 2: 0]
E Aa 1 A
7-3 o E
SWD_JTAG /O Ne
SW_JTAG_CFG[2:( - 0 PA13/ PA14/ | PA15/ PB3/ PB4/
JTMS/ | JTCK/ JTDI JTDO NJTRST
SWDIO | SWCLK
n SWD_JTAG JTAG-DP + SWDF" . . . - .
000 - 3 I/Ob I/Ob I/0b I/Ob I/Ob
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n SWD_JTAG JTAG-DP + SWDP" . . . - -
001 I/Ob I/Ob I/Ob I/Ob 110
p NJTRST
010 JTAG-DP SW-DP l/Ob "~ I/Ob "~ Ie} Ie} I}
100 JTAGDP SW-DP Ie} Ie} Ie} Ie}) Ie}
.‘l.
72551 SWJ CFGH
APB Q IvM = ® 0O AFI O _RMP_CFG We APB A W
SWD_JTAG He APB "YG NIJTRSTITCK "H wwa T A
W @ ~1IOSWD_JTA~G[F’) H” 4y 0O AUTNJIJTRST/JTDL/ JTWMDR
H @ |l OMLSWD_JTAG LH"" N ~ A
72552 3+ I
¢ JTAG [(:’) T JTCK/ SWCLK [ ~ G JTAG
- b G Auz Qkv o~ JTAG  ~ D £
A NJTRS ::
A JTDP
A JTMS/ SWDI:0:
A JTCK/ SWCUK:
7.2.5.6 ADC 0 w
ADC ~ t 0 ,a I/ O
"~ AFI O_ RMPACFG
7-4AADC 1 o - w
w ADC1 ETRI=0 ADC1 ETRI=1
ADC1 o - ADC1 o - L EXTI15 ADC1 o - b
TIM8_CH4
7-5ADC1 0 1 w
w ADC1 ETRR =0 ADC1 ETRR=1
ADC1 0 1 ADC1 0 b EXTI11 ADC1 0 1 b
TIM8_TRGO
7-6ADC?2 o - w
w ADC2_ETRI =0 ADC2_ETRI=1
ADC?2 0 - ADC?2 o - L EXTI15 ADC?2 o - b
TIM8_CH4
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7-7TADC?2 0 ¢ w
w ADC2_ETRR=0 ADC2_ETRR =1
ADC2 0 1 ADC2 0 ¢ L EXTI11 ADC2 0 @ b
TIM8_TRGO
T.2.5.7 TI Mx w
7-8T1 M5 w
w TIM5CH4_RMP =0 TIM5CH4_RMP =1
TIM5_CH4 TIM5_CH4b PA3 LSI p L TIM5_CH4 y LSI %o
79T 1 M4 w
w TIM4_RMP =0 TIM4_RMP =1
TIM4_CH1 PB6
TIM4_CH2 PB7
TIM4_CH3 PBS PD14
TIM4_CH4 PB9 PD15
7101 M3 w
w TIM3_RMP[1:0] = 00 TIM3_RMP[1:0] = 10 TIM3_RMP[1:0] = 11
- - R e - _-—
TIM3_ETR PDZ bi "E T
TIM3_CH1 PA6 PB4 PC6
TIM3_CH2 PA7 PB5 pPC7
TIM3_CH3 PBO pPCs8
TIM3_CH4 PB1 PC9
7101 M2 w
w TIM2_RMP[1:0] =00 | TIM2_RMP[1:0] = 01 TIM2_RMP[1:0] = 10 TIM2_RMP[1:0] = 11
" "E~ " Ne CE” " Ne CE” oo "E~
TIM2_CH1_ETR PAO PA15 PAO PA15
TIM2_CH2 PA1 PB3 PA1 PB3
TIM2_CH3 PA2 PB10
TIM2_CH4 PA3 PB11
7-1 X1 M1 w
w TIM1_RMP[1:0]=00 | TIM1_RMP[1:0] = 01 TIM1_RMP[1:0] = 10 TIM1_RMP[1:0] = 11
" "E~ " Ne CE” " Ne CE” oo "E~
TIM1_ETR PA12 PA12 PE7
TIM1_CH1 PAS8 PAS8 PE9
TIM1_CH2 PA9 PA9 PE11
TIM1_CH3 PA10 PA10 PE13
TIM1_CH4 PA11 PA11
TIM1_BKIN PB12 PA6 PB5
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w TIM1_RMP[1:0] =00 | TIM1_RMP[1:0] = 01 TIM1_RMP[1:0] = 10 TIM1_RMP[1:0] = 11
" "E” ~ Ne CET ~ Ne CE” S "E”
TIM1_CHI1N PB13 PA7 PB13 PES
TIM1_CH2N PB14 PBO PB14 PE10
TIM1_CH3N PB15 PB1 PB15 PE12
7-13 1 M8 w
w TIM8_RMP[1:0] = 00 TIM8_RMP[1:0] = 01 TIM8_RMP[1:0] = 11
- "E” © Ne CE” oo "E”
TIM8_ETR PAO PB4 PB4
TIM8_CH1 PC6 PC6 PD14
TIM8_CH2 PC7 PC7 PD15
TIM8_CH3 PC8 PC8 PC8
TIM8_CH4 PC9 PC9 PC9
TIM8_BKIN PA6 PB3 PB3
TIM8_CH1N PA7 PA15 PA15
TIM8_CH2N PBO PC12 PC12
TIM8_CH3N PB1 PD2 PD2
7.2.5.8 CAN w
72581 CAN1 w
CANH™ "y [ o A& o B o D:° 1 A ¢ o D 48 64
w "~ PDO PDA
7-1 4L AN1 w
w CAN1_RMP[1:0]= 00| CAN1_RMP[1:0]1=01 | CAN1_RMP[1:0]=10 | CAN1_RMP[1:0] =11
CAN1_RX PA11 PD8 PB8 PDO
CAN1_TX PA12 PD9 PB9 PD1
72582 CAN2 w
CANR™ " vy [ o B o D:" I A
T-LETAN2 w
w CAN2_RMPJ[1:0] = 00 CAN2_RMPJ[1:0] = 01
CAN2_RX PB12 PB5
CAN2_TX PB13 PB6
7.2.5.9 DVP w
DVM* i ! A
7-1®D®VP w
w DVP_RMPJ[1:0] = 00
DVP_HSYNC PA1
DVP_VSYNC PA2
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w DVP_RMP[1:0] = 00

DVP_PCLK PA3
DVP_DO PA4
DVP_D1 PA5
DVP_D2 PAG6
DVP_D3 PAT7
DVP_D4 PC4
DVP_D5 PC5
DVP_D6 PBO
DVP_D7 PB1

7.2.5.10 USART X w

7.25.10.1 USART1
USART LY@ /o3i

"~ AFl O_RMPACFG

7-1 USART1w

w USART1_RMP =0 USART1_RMP =1
USART1_CTS PAll
USART1_RTS PA12
USART1_TX PA9 PB6
USART1_RX PA10 PB7
USART1_CK PA8

7.25.102 USART?2

7-18 SART2w

w USART2_RMP[1:0] = 00 USART2_RMP[1:0] = 10 USART2_RMP [1:0] =11
USART2_CTS PAO PC6 PA15
USARTZ2_RTS PAl PC7 PB3
USART2_TX PA2 PC8 PB4
USARTZ2_RX PA3 PC9 PB5
USART2_CK PA4 / PA4

7.25.103 USART3

7-1 USART3w

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

w USART3_RMP[1:0] = 00 USART3_RMP[1:0] =01 USART3_RMP[1:0] = 11
USART3_TX PB10 PC10 PD8
USART3_RX PB11 PC11 PD9
USART3_CK PB12 PC12 PD10
USART3_CTS PB13 /
USART3_RTS PB14 /
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7.2.5.11 UART X w
UART 4 /z6d 60/ (7 wo
7.25111 UARTA4

72 WART4 w

www.si ngt @mh

"~ AFl O_RMP"ACFG3

w UART4_RMP[1:0] = 00| UART4_RMP[1:0] = 01| UART4_RMP[1:0] = 10| UART4_RMP [1:0] =11
UART4_TX PC10 PB2 PA13 PDO
UART4_RX PC11 PE7 PA14 PD1

7.25.11.2 UARTS

72 UARTS5 w

w UART5_RMP[1:0] = 00| UART5_RMP[1:0] = 01| UART5_RMP[1:0] = 10| UART5_RMP [1:0] =11
UART5_TX PC12 PB13 PES PB8
UART5_RX PD2 PB14 PE9 PB9

7.2511.3 UART®G6

722 ART6 w

w UART6_RMP[1:0] = 00 UART6_RMP[1:0] = 10 UART6_RMP[1:0] = 11
UART6_TX PE2 PCO PBO
UART6_RX PE3 PC1 PB1
725114 UART7
7-23VART7 w
w UART7_RMP[1:0] = 00 UART7_RMP[1:0] =01
UART7_TX PC4 PC2
UART7_RX PC5 PC3
7.2.5.12 | 2C w
725121 | 2C1
a ~AFl O_RMPACFG
724 2C1
w [2C1_RMP=0 I2C1_RMP=1
12C1_SCL PB6 PBS8
12C1_SDA PB7 PB9
[2C1_SMBA PB5
725122 | 2C2
a ~AFl O_RMP"ACFGS3
12/%36
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723 2C2
w [2C2_RMP[1:0] = 00 [2C2_RMP[1:0] = 11
12C2_SCL PB10 PA4
12C2_SDA PB11 PA5S
12C2_SMBA PB12
725123 | 2C3
a "~ AFl O_RMP ACFGS3
726 2C3
w I2C3_RMP[1:0] = 00 I2C3_RMP[1:0] = 11
12C3_SCL PCO PC4
12C3_SDA PC1 PC5
725124 1 2C4
a "~ AFl O_RMP"ACFGS3
721 2C4
w [2C4_RMP[1:0] = 00 [2C4 RMP[1:0] = 01 I2C4 RMP[1:0] = 11
12C4_SCL PC6 PD14 PA9
12C4_SDA PC7 PD15 PA10
7.2.5.13 SPI /1 2ws
7.25.13.1 SPI 1
a ~AFl O_RMPACFG
7-2&8PI1 1
w SPI1_RMP[1:0]=00 | SPI1_RMP[1:0] =01 SPI1_RMP[1:0]=10 | SPI1_RMP [1:0] =11
SPI1_NSS PA4 PA15 PB2 PB2
SPI1_SCLK PA5 PB3 PA5 PE7
SPI1_MISO PAG6 PB4 PA6 PES
SPI1_MOSI PA7 PB5 PA7 PE9
725132 SPI1 2/ 1 2S2
a ~AFl O_RMP"ACFGS3
7-2%8P1 2/ 12S2
w SPI2_RMPJ[1:0] = 00 SPI2_RMP[1:0] = 01 SPI2_RMP[1:0] = 11
SPI2_NSS/I2S2_WS PB12 PC6 PE10
SPI2_SCLK/I2S2_CK PB13 PC7 PE11
SPI12_MISO PB14 PC8 PE12
SPI2_MOSI/I2S2_SD PB15 PC9 PE13
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725133 SPI1 3/ 1 2S3
a ~AFlI O_RMP"ACFG3
73BP1 3/12S3
w SPI3_RMP[1:0] = 00 SPI3_RMP[1:0] = 01 SPI3_RMP[1:0] = 11
SPI3_NSS/I2S3_WS PA15 PD2 PC2
SPI3_SCLK/I2S3_CK PB3 PC10 PC3
SPI3_MISO PB4 PC11 PAO
SPI3_MOSI/I2S3_SD PB5 PC12 PA1
7.2.5.14 SDI O w
a "~ AFl O_RMP"ACFGS3
738Dl O
w SDIO_RMP =0 SDIO_RMP =1
SDIO_0 PC8 PES
SDIO_1 PC9 PE9
SDIO_2 PC10 PE10
SDIO_3 PC11 PE11
SDIO_4 PB8
SDIO_5 PB9
SDIO_6 PC6
SDIO_7 PC7
SDIO_CK PC12 PE12
SDIO_CMD PD2 PE13
7.2.6 | / O
73 ADC/ DAC
ADC/DAC GPIO
ADC
DAC
733X 1 M1/ T1 M8
TIM1/TIM8 PAD
- « -
TIM1/8_CHx
¥ X
TIM1/8_CHxN £ ¥ X
TIM1/8_BKIN q ~ ~
TIM1/8_ETR 0 ~ ~
7341 M2/ 3/ 41/ 5
TIM2/3/4/5 PAD
12/8536
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~ X ~
TIM2/3/4/5_CHx
¥ X *
TIM2/3/4_ETR 0 - )
7-3Bx CAN
BXCAN GPIO
CAN_TX ¥
CAN_RX ) g )
7-3®VP
DVP GPIO
DVP_HSYNC i}
DVP_VSYNC )
DVP_PCLK )
DVP_DO i}
DVP_D1 i}
DVP_D2 i}
DVP_D3 j
DVP_D4 j
DVP_D5 j
DVP_D6 i}
DVP_D7 i}
73 USART
USART GPIO
nf *
USARTX_TX .
A F o+
> - -
USARTX_RX . ~
A " /0
USARTx_CK
USARTX_RTS ) L
USARTX_CTS ) L S
738 2C
12C GPIO
I2Cx_SCL 12C
I2Cx_SDA 12C
I2Cx_SMBA SMBA
7-3BPI
SPI GPIO
SPIX_SCLK ¥
12/%36
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SPI GPIO
nt /h ¥
nt It ~ ~ ¥
SPIx_MOSI
11 /h F
i It M X I/0
ni /h ~ ~
ni It F
SPIx_MISO - —
11 /h T by 11O
i i It F3
phit - - " -
ph INSS % g F  buh NSS idle idlew
SPIx_NSS
1
) T by I/O
740 2S
12S GPIO
h F
[2Sx_WS
. -
h F
[2Sx_CK
. -
0 ¥
I12Sx_SD ~ ~ — ~
7
h ¥
12Sx_MCK po
L T by 1/0
7-4 8Dl O
SDIO GPIO
SDIO_CK
SDIO_CMD
SDIO[D7:D0] F
7-4 2 S B
USB GPIO
USB_DM W a =USB w [p USB ©
USB_DP
7-4 3 1
w GPIO
RTC ¥ BKP_CR BKP_RTCCR - D
TAMPER-RTC
T He ” L
MCO F F
EXTI ~ T ~ ~ ~ 7l
12/% 36
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727GPI1 O L

L g 10 Y A Wa o B:: 3 ~LOCK ~ 1w
BHIF b P 0 Y 0 GPlI Ox _PLOBK _ CFG
A PLOCKK_ZWEBI Ox_PLOCK_CFG. PL@CKK_FIFGBIKIKB]CFG !
wi>wo wtro ro ~ bH  wiwlH 7 B wi w OA
A PLOCK_GCIFGRI Ox _PLOCK_CFG. PL@CK _FIFGCKK :: 0 G=0
R k A
A PLOCKK_CFG 0 GPIOx_PLOCK_CFG.PLOCK _ CFGPB1510]
wi>wo wbr Ow L TGPl Ox _PLOCK_CFG. PLO®K_ dFG[ 15:
A~ PLOCKK_CFG®HG®P|I Ox_PH_CFG/ GPIBOXx _PL KCFG™ b T
GPl Ox _PLOCK_CFG. PLOCK_QGFG[ 15: 0]
A PLOCKK_CEBBfDx_ PH _ICFxG/PFAR GPGOx _PLOCK_CFG. PLOCK_CFG]
PLOCK_ CRKGGEé 1"5=1 u b  k " PLOCK_CFGwy%0 A
A I b - wi>wo wtr 0 P 0 b A

73GPI1 O

y 32 b A

731GP1 O

GPI OA " 0x40010800

GPI1 OB ' 0x40010CO00O0

GP1 OC " 0x40011000

GPI OD " 0x40011400

GPI OE " 0x40011800

7-4 45P1 O
Offset Register #s]&|s|s]s]e]z]=a]a]c]a]=]=]a]a]=]=]]z]]o]=] ]|+ ]~]~]~]°
s 2|8z |8|g|8|g|8|g|g|z|8|=|Ect
=i =~ = [y = ey = 53 = @ =3 ~ = = = =8
~ w o w Lo w X w @ L (] W prd w Q w
GPIOX_PL_CFG %) a I} o) O a ) o 1] a 0] ) o o o o
o &5 o 5 o 5 o 5 o &5 o 5 o 5 o
o = g = g = g = g = g = e = g =
000h o o o o o o o o e o o o o o o o
x=B olo|lo|lo|o|o|o|o|lo|o|o|o|]2|o|o|0o|O|O|O|O|1|O0|O|O|O|O|O|O|O|O|O]O
Reset Valu|
x=ACDE |0|0|0|O0|0o|O0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|OO
= =) = S = ) = =) = ) = =) - =5 — =
slelelelglslgla]g|=|¢e|elglelels
el 3|l Sl sl @lal |l dleglaglglag|l&z|®
GPIOX_PH_CFG o u 5 w o u o w o w 5 w o a 1] a
L L L L L L L o L o
o o o o o o o )
e s g s e s e s g s g = a = g =
004h o o ° a o o o a * o & a a a
x=A 1({o|lofo|1|o|o|of1|o|lof|o]|o|lo|o|o|O|lO|O|O|O|O|O|O|O|O|O|O|O|O|O]O
Reset Valu|
x=BCDE [0|0|0|0|O0|O0O|O|O|O]|]O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|OfO|O|OJ|O]JO
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PODI15 POD14 POD13 PODI12 PODI11 POD10 POD9 POD8 POD7 POD6 PODS POD4 POD3 POD2 POD1 PODO
™w ™w ™w 'w ™w ™w ™w ™w I'w ™w ™w ™w ™w I'w ™w 'w
B
31:16 G G - G Bv A
15:0 PODy o ¥ Sy =615
"B7 Y 16 Q DA GPI Ox _"PBSEEA " ¥y
POD /A
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7.36GPI O B / " GPI Ox _PBSC
Z "0x10
Pv'" 0x0000 O0O0O0O
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PBCI15 PBC14 PBCI13 PBC12 PBCl11 PBC10 PBC9 PBC8 PBC7 PBC6 PBCS PBC4 PBC3 PBC2 PBCl1 PBCO
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
PBS15 PBS14 PBS13 PBS12 PBSI11 PBS10 PBS9 PBS8 PBS7 PBS6 PBS5 PBS4 PBS3 PBS2 PBS1 PBSO
B
31:16 PBCy o GPI Of y~ y 0=615
"B QT 7 Yy " 16" b A
g PODlyB™
) PODlywu O
‘ 2+ PBSYyPBCy A PBSy b A
15:0 PBSy o GPI Of y~ y (=615
"B QT 7 Yy " 16" b A
g PODlyB™
‘ PODRyu 1
737GPI O B "~ GPIlI Ox _"PBC
z "0x14
Pv' 0x0000 O0O0O0O
31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBC15 PBC14 PBC13 PBC12 PBC11 PBC10 PBC9 PBC8 PBC7 PBC6 PBCS PBC4 PBC3 PBC2 PBCl1 PBCO
w w w w w w w w w w w w w w w w
B
31:16 G G - G BvA
15:0 PBCy o GPI Of y~ y 0=£€15
"B QT 7 Y " 16" b A
0 PODlyB™
) PODHuY O
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z

GPI O
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Pv' 0x0000 O0O0O0O
31 17 16
I e . it
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 r(\)’V
PERST | PR | PRI | "RSH | PR | RS | M08 | MR | PR | TOSK | KK | MR | MR | Rk | MR | "
w rw rw rw rw - rw w rw w rw rw w rw w rw
B
31:17 G G - G By A
16 PLOCKK _ A B” 7" Q" 1k A
0 o B
1 o B N B -GPI Ox _PLOCK_CFG
5 A (o R
Q1>Q0>Q1> 0> 1
Ve ey A
‘ b Fo R 3 7 PLOCK_CFG[vibs :p0]
2" 1T kv b A
15:0 PLOCK_CHF o GPI Ox By y (=615
BT T Qrq PLOCKK_fCFG Q" A
0 b 0
1 0
739GP1 O z "GPl Ox _DS _CFG
Z "0x20
Pv' 0x0000 xFFFFFA, B, C, D, E
31 16
I I I Reselrved I I I I
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
_c?éls _C?(S}M _0?813 _c]gcs;lz _c]gén _c?élo _CDFSG9 _CDFSGS _CDFSG7 _(PFsGs _C]%SGS _CDFSG4 _02503 _CDFSGz _CDFSGl _CDFSGO
W rw w rw rw rw rw w rw w rw rw W rw W rw
B
31:16 G G - G BvA
15:0 DS_CFGy o GPI Ox~ V4 Py "y 0=€15
Br Y16 Q pA
0 2mA
' GPI Ox_PH_CFG/ GPI| PMOPEYLAF G
PMODE: 00 /40nA
PMODEYy :”180mA
PMODEYy :” 1112 ndA
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VA "0x24
Pv' 0x0000 xFFFAF B, C, D, E
31 16
T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR SR
_CFGI5 | CFGl4 | CFGI3 | CFGI2 | CFGIl | CFGIO | CFG9 | CFG8 | CFG7 | CFG6 | CFG5 | CFG4 | CFG3 | CFG2 | CFGl | CFGO
™ ™w ™ ™ ™ ™w ™w ™ ™w ™ ™ ™w ™ ™w ™ ™
B
31:16 G G -~ G Bv A
15:0 SR_CFGy o GPI Ox B y”y 0=£€15
"B Y 168 Q DA
0
'
74AFI1 O
741AF1 O
AFI O "0x40010000
7-4 AFI O
ore| regser [w[8]2]8]5|8]8|x|a]a]a|c]a]2|5]e]a]=]|a]2]2]a]o|o|~]e]e] ]| ~]]0
5 -
S S
pury o,
w L ]
AFIO_ECTRL 9 o, o
000h Reserved e -
o a
o
Reset Value ofojo|jofOo|Of|O]|O
2 21 | = == 1212 [
&, 5 5
o Elz|Elzlz|e] 2 || 2 3 3 ol - I P Iy
s ElIFIE|E|®|2] & || & T T s |25 2|s
| 3 W w e S (4 s s s 4 | E 2
AFIO_RMP_CFG Q 2 DL L (R R o 3 < g g s o S E| S
004h Reserved P 2 g g Q Q 218 = = o o o £ x| % Q E
2 & I|<|<|<|=2|> < = = = = < 3() % —|ln
= [ O = = = [%] )
7] o)
Reset Value 0‘0’0 0000000‘000’0 0’0 olo olooooo
AFIO_EXTI_CFG1 EXTI3_CFG[3:0] | EXTI2_CFG[30] | EXTI1_CFG[3:0] | EXTIO_CFG[3:0]
008h Reserved
Reset Value 0’0‘0‘0 0’0’0’0 olololo olo‘o‘o
AFIO_EXTI_CFG2 EXTI7_CFG[3:0] | EXTI6_CFG[3:0] | EXTI5_CFG[3:0] | EXTI4_CFG[3:0]
00Ch Reserved
Reset Value 0‘0‘0‘0 0‘0‘0‘0 0‘0‘0‘0 0‘0‘0‘0
AFIO_EXTI_CFG3 EXTI11_CFG[3:0]| EXTI10_CFG[3:0]| EXTI9_CFG[3:0] | EXTI8_CFG[3:0]
010h Reserved
Reset Value 0‘0‘0‘0 0‘0‘0‘0 0‘0‘0‘0 0‘0‘0‘0
AFIO_EXTI_CFG4 EXTI15_CFG[3:0]| EXTI14_CFG[3:0]| EXTI13_CFG[3:0] | EXTI12_CFG[3:0]
014h Reserved
Reset Value 0‘0‘0‘0 0‘0‘0‘0 0‘0‘0‘0 0‘0‘0‘0
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B
3:0 Pl N_SEL] B
G ¥ Cortem FH " x=8AE b PORT_SEL]
I/ 0 A
0000 Px0 0001 Px1 0010 Px2 0011
Px3
0100 Px4 0101 Px5 0110 Px6 0111 Px
1000 Px8 1001 Px9 1010 Px101011
Px11
1100 Px121101 Px1311170 Px141111
Px15
743AF1 O "~ AFI O_RMP~. CFG
Z "0x04
Pv' ' 0x0000 0O0O0O
31 . . . 27 26 . . 24 23 . . 21 20 19 18 17 16
Reseres SW_ITAG CrG20) Resers 1368 [ 1853 [ A3ek [ Bsh [masces
15 14 . 13 12 11 . 10 ‘g . 8 7 . 6 5 . "XV f;’V 1’;’\’ 1"l)v f(\)’V
_Pl?lgl}, CANerMP _TI{II\\AA‘I‘, TIMSTRMP TIM2TRMP TIMITRMP USARTI37RMP [_JEQ';TS U_SQ\IZIT,' _‘ﬁgl‘[, _s&g_o
B
31:27 G G - G BvA
26: 24 SW_JTAG_CHYy JTAG "~ Serial wire JTAG configur
B p Q" "B H v™ ¢
SWD_JTAGv | /J'OASWD_JTAG JTAG JTAG
SWD Cortex oA B SWD_JTA
Wy JTMS/ J:CK H~ JTAGSWy
- A
000 nSWD_JTAGABGP +-DSW B :
001 n SWD_JTAGAGBP +-DEW NJTRST
010 JTADBP SWD P
100 JTABP™ SWDP
i v b A
23:21 G G - G BvA
20 ADC2_ _ETRR |ADC2: 0
B p 01606®&6 Lt ADC2: 0 0
~ A
0 ADC2: O0b EXTI 11
1 ADC2: 0L TI M8_TRGO
19 ADC2 ETRI |ADC2" 0
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B p 61606@&6 Lt ADC2" 0 0
~ A
0 ADC2" O0b EXTI 15
1 ADC2" O0b TI M8 _CHA
18 ADC1_ETRR |ADC1: 0
B p 610606®6 Lt ADC1: 0 0
~ A
0 ADC1: 0b EXTI 11
1 ADC1: 0L TI M8_TRGO
17 ADC1_ETRI |ADC1" 0
B p 61606@&6 Lt ADC1" 0 0
~ A
0 ADC1"” O0b EXTI 15
I ADC1" O0b TI M8 _CH4
16 TI M5CH4_RNTI M5_gH4
B p 61606®&6 LTI M5_gH4'EA
0 TI M5_EIRA3
1 LSp LTI M5 _CH4 LSI %o
15 PDO1_RMP DO/ PDHE[ OSC_I| N/ OSCP®DU/TPD1 mapping o
OSC_I N/ OSC_OuUT
B p 61606®R6 LPDOPD1 GPIW 'EA ba
h HSE" G p 8 MH z ~ PDO PD1
"y E[ OSC_I1 BSC_OUTA w = c 8y
" PDO PDE 88 T 0b "E"A
0 b PDO PD1 "E
1 PDOE[ OSC_IPND1I'E[ OSC_QWUT
14:13 CAN1_RMP[ 1CAN1 w "E
(T P 061606067 Yaea CANo “ =z L w
CAN1_REAN1_TX "EA
0O0CAN1_RE[ PAICAN1_TE[ PAL1l2
01CAN1_RE[ PD8CAN1_TE[ PD9
10CAN1_RE[ PBS8CAN1_TE[ PB9b G 36
11CAN1_RE[ PDOCAN1_TE[ PDA
12 TI M4 _RMP 4 "E
B- p 6166006 L TI M4 14 [ GPI G:: A
g "EE TI M4 _CHI17IPB&S_CH27IPBM&4_CH3/ PB
TI M4 _CH4/ PB9
1 TI M4 _XHIM4 _CwW2, TI M4 _CHS3T/IPM4L ACH4A F
‘ Eb PEEO TI M4 _AEATR
11:10 TI M3 _RMP] 1 3 "E
B~ p 610606006 L 3 1 4 GPI QG
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00 ‘EE CH1/PBH2/PBRA3/PBH4/ PB1
01

10 Ne 'E CH1/PB8H2/PB8H3/PBH4/PB1
117 n E CH1/PCH2/PCR3/PCH4/ FACO

‘ "Eb PD:x TI1 M3 _ATR
. 8 TI M2 _RMP] 1 2 "E
B~ p 61606006 L 2 1 4 0
"ETR GPI O "EA
00 "EE CH1/ ETRCPROPBH3/PE&R4/ PA3

01 Ne "E CH1/ ETR/CPHA2/5PB8HB3/PEBR4/PA3
10 Ne 'E CH1/ ETRCRAAROPBH3/ PBCIHM/ PB11
11 n E CH1/ ETR/(PA2/5PBH3/ PBCIHMA/ PB11

6 TI M1_RMPJ 1 1 "E
B p 61606006 L 1 1 441N 3R
0" ETR -
" BKI'N GPI Q@ "EA
00 "EE ETR/ PACIH21 /"PBB2/PBB3/ PA1O

CH4/ PAIKI N/ PBAH2L N/ PEH2 N/ PEH8 N/ PB15
01 Ne 'EE ETR/ PACIHL/PBB2/PE&B3/ PACIHM/ PA]
BKI N/ RADBL N/"PQAH2 N/"PBH3 N/"PB1

10 Ne "E( ETR/'"PGHR/PBB2/PE&B3/ PAIHM/ PA1
BKI N//RCBB1 N/ PBEH2N/ PBEH8N/ PB15)

11 n E ETR/PEH1/PEM2/ PEHI/ P EH3A#T
BKI N/CH1N/"PEB2N/ PEHGN/ PEE1?2

4 USART3_RMRUSART3 'E
B~ P 01606006 LUSARTTTBRTHECKITX RX
w GPI G "EA
00: "E TX/ PBRX/ PBCK/ PBC2S/ PB13

RTS/ PB14

01:Ne "E TX/ PCRR/ PCCK/ PCC2S/ PRIS/ PB1
10:

11:n "E TX/ PR/ PDOK/ PDCTS7 RTSTA

USART2_RMHUSART2 'E

B p 061606006bL USART2_RMPa I’

USART2 _RMP[MUDARTTTBRTHECKITX RX w
GPIl O "EA

00: "E CTS/®RDS/ PRX/ PARX/ BRASK/ PA4

01:

10: "E CTS/®PRBS/ ®PTA/ P RX/ RCK-T

11: "E CTS/ RARITSS/ #BR/ PBR4AX/ BRBCK/ PA4
10 b
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B
2 USART1_RMRUSART1 'E
B p 61060606 LUSARTITX RX w GP1 O
0 "EA
0: "ETX/ PRX/ PAL1O
1: E TX/ PR/ PB7
1 | 2C1_RMP l2C1 'E
B p 61060606 L1 2C1SCL SDA w GP1 O
0 "EA
0: "EE SCL/P8BA/ PB7
1: 'E SCL/P8BA/ PAB9
0 SPI'1_RMP_(SPI 1 "E
B~ p 61060606bL SPI 1_RMPa 1"
SP1_RMP[ 1L DRI INSBESCKMI SOMOSI w
GPI G "EA
00: (NSS/ PA4, SCK/PA5, ™I SO/ PAG
01: (NSS/ PA15, SCK/PB3, 'MI SO/ PB4,
10 (NSS/ PB2, SCK/PA5, 'MI SO/ PAG6,
11 (NSS/PB2, SCK/PE7, MISO/PES, MOSI/PE9)
744AF1 O T I AFI O EXTI" CFG1
Z ‘"0x08
Pv'" 0x0000 O0O0O0O
31 i i i i i i i i i i i i i i i 16
Reserved
15 . . . 12 11 . . . 8 7 . . . 4 3 . . . 0
EXTI3_CFG[3:0] EXTI2_CFG[3:0] EXTI1_CFG[3:0] EXTIO_CFG[3:0]

™ ™ ™ ™

B
31:16 G G - G BvA
15:0 EXTI x_CF/EXTI x> x =% (3
B~ P O & EXTI xT ~ A
EXTI O
000PAO 0O00PBO 001BCO
001BDO 010G ite G
EXTI 1
000PA1L O0OOPB1 oo1pC1
001PD1 010G ite G
EXTI 2
000PA2 0O00PB2 oo1eC2
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B
001PD2 010PE2 it G
EXTI 3
000PA3 O0O0OPRPB3 oo1eC3
0016 010PBE3 irTe G
745AF1 O T Z AFI O _EXTI"_CFG2
VA "0x0C
Pv' ' 0x0000 O0O0O0CO
31 16
I I I I I I I Reselrved I I I I I I I
15 12 11 8 7 4 3 0
I EXTI77(I?FG[3:O] I I EXTI(L&FGD:O] I I EXTISf(IZFG[3:0] I I EXTI47(I3FG[3:O] I
T T . I
B
31:16 G G ~ G BvA
15:0 EXTI x_CFlEXTI x" x =% &
B~ P O & EXTI xT ~ A
EXTI 4
000PA4 oooPB4 oo1PC4
0016 010G it G
EXTI 5
000PAS O0O0OPBS 001PCS5
0016 010G it G
EXTI 6
000PAG O0O0OPBG6 001PC6
0016 010G it G
EXTI 7
000PA7 O0O0PB7 0o01PC7
0016 010PE7Y it G

746AFI1 O T

Z "0x10

Py Ox0000 0000O

3 AFI O _EXTI®_CFG3
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Reserved
15 12 11 8 7 4 3 0
EXTI11_CFG[3:0] EXTI10_CFG[3:0] EXTI9_CFG[3:0] EXTI8_CFG[3:0]
B
31:16 G G - G BvA
15:0 EXTI x_CF/EXTIxXx™ x 8é& ™11
B P O & EXTI xT ~ A
EXTI 8
O00PAS OO0 PBS oo1BC8
001PDS8 010PES PTG
EXTI 9
0O00PBA9 0O00PBY 001BC9
001PD9 010PE9 PTG
EXTI 10
0O00PBAL1O 0O00OPB1O oo1BC1lO0
001PD10 010PE1O PTG
EXTI 11
000PAL11 oooPB11 0oo1BC11
0016 010PE11 PTG
747AF1 O T £ AFI O _EXTI" _CFG4
z "0x14
BPv" " 0x0000 00O00O
31 16
Reserved
15 12 11 8 7 4 3 0
EXTI15_CFG[3:0] EXTI14_CFG[3:0] EXTI13_CFG[3:0] EXTI12_CFG[3:0]
™ ™ ™w ™
B
31:16 G G - G Bv A
15:0 EXTI x_CFEXTI x~ x =é 125
B~ P O & EXTI xT ~ A
EXTI 12
0O00PAL12 ooOoOPB12 oo1PC12
0016 010PE12 it G
EXTI 13
0O00PAL13 oooPB13 0oo1PC13
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B
0016 010PE13 i1 G
EXTI 14
000PA14 oooPB14 001PC114
001PD14 0106 iT" G
EXTI 15
000PA1S 0O00OPB1S5 001PC15
001PD15 0106 iT" G
748AF 1 O 3 AFI O_RMP "CFG3
Z "0x20
Pv' ' 0x0000 0O0O0O
3L 30 29 28 27 % 25 ) 20 20 19 18 716
TIM8_RMP[1:0] Reserved UART7_RMP[1:0] | UART6_RMP[1:0] | UARTS_RMP[1:0] | UART4 RMP[1:0] | UaRTZ | SPLL Reserved
15r:N14 3w nr\lﬂm 9r:Ns 7r‘IN6 snlw Ir;N ryll 0
SPI3_RMP[1:0] SPI2_ RMP[1:0] | I2C4 RMP[1:0] | 12C3 RMP[1:0] | I2C2_ RMP[1:0] Reserved CAN2 RMP[10] | SDIO
o o ™ ™ . T ™ o
B
31:30 TI M8 _RMP] 8 E
CBT p 6166006 L 8 1 2 GPIO
"EA
00 "E ETR/"PBB1/PCH2/PCH3/PC8
CH4/ PC9, BKOHWN/ARAH2 N/ PBO, CH3 N/ PB1
01 N "E ETR/PBH1/PCH2/PCH3/PCB4/PC9
BKI N//RCBBLN/ PEHR2 N/ PCH3N/"PD2
10
11 n "EE ETR/ PBHAPDIALH2/ PDCIHB3/PCB4 /P
BKI N/"PCBBLN/ PEH2 N/ PCH3 N/ AD?2
29:28 G G - G BvA
27:26 UART7 _RMHRUART?7 E
‘BT p 61066006 LUART7TX RX w GP1 O
0 "EA
00: ‘EETX/ P®RAX/ PC5
01: "E TX/ PRX/ PC3
10:
11: . A
25: 24 UART6 _RMRUART®G E
"B p 6166006 LUARTBTX RX w GPI O
0 "EA
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B
00: "B TX/ PRX/ PE3
01:
10: "E TX/ PRX/ PC1
11: "E TX/ PRX/ PA&1
23:22 UART5_RMRUARTS5 'E
B p 6106606 LUARTS5TX RX w GP1 O
0 "EA
00: "EE TX/ PCRR/ PD2
01: "E TX/ PPBRR/ PB14
10: "E TX/ PRX/ PE9
11: "E TX/ PRX/ PRO9
21:20 UART4_RMRUART4 'E
B p 610606006 LUART4TX RX w GP1 O
0 "EA
00: "EE TX/ PCRR/ PT11
01: 'E TX/ PRX/ PE7
10: "E TX/ PARX/ PA14
11: "E TX/ PIRX/ PB1
19 USART2_RNUSART2 'E
B~ p 610606006bL USART2_RMPa 0
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-
2 9 TAMPER - T 0x0000_0048
3 10 RTC_WKUP T [ExT 20 RTC 0x0000_004C
4 11 FLASH n T 0x0000_0050
5 12 RCC B L~ RCC T 0x0000_0054
6 13 EXTIO EXTI OT 0x0000_0058
7 14 EXTI1 EXTI 1T 0x0000_005C
8 15 EXTI2 EXTI 2T 0x0000_0060
9 16 EXTI3 EXTI 3T 0x0000_0064
10 17 EXTI4 EXTI 4T 0x0000_0068
11 18 DMAL 1 DMAL 1n T 0x0000_006C
12 19 DMAL 2 DMAL 2n T 0x0000_0070
13 20 DMA1 3 DMAL 3n T 0x0000_0074
14 21 DMAL 4 DMAL  4n T 0x0000_0078
15 22 DMAL 5 DMAL 57 T 0x0000_007C
16 23 DMAL 6 DMAL 6n T 0x0000_0080
17 24 DMAL 7 DMAL 7qn T 0x0000_0084
18 25 ADC1_2 ADC1 ADC2n T 0x0000_0088
19 26 USB_HP_CAN1_TX USB n® T /CAN1G T 0x0000_008C
20 27 USB_LP_CAN1_RX0 USBr n¢® T /CAN1 OT 0x0000_0090
21 28 CAN1_RX1 CAN1 1T 0x0000_0094
22 29 CAN_SCE CAN1 SCH 0x0000_0098
23 30 EXTI9_5 EXTI [9:5]T 0x0000_009C
24 31 TIM1_BRK TIM1{ T 0x0000_00A0
25 32 TIM1_UP mM1 T 0x0000_00A4
26 33 TIM1_TRG_COM TIM1 HT 0x0000_00A8
27 34 TIM1_CC TIM1 T 0x0000_00AC
28 35 TIM2 TIM2n T 0x0000_00B0
29 36 TIM3 TIM3n T 0x0000_00B4
30 37 TIM4 TIM4n T 0x0000_00B8
31 38 I2C1_EV I2C1HD T 0x0000_00BC
32 39 I2C1_ER 2c1 T 0x0000_00CO0
33 40 I2C2_EV 2C2Hp T 0x0000_00C4
34 41 I2C2_ER 2c2 T 0x0000_00C8
35 42 SPI1 SPIn T 0x0000_00CC
36 43 SPI2_12S2 SPI2/12S2) T 0x0000_00DO0
37 44 USART1 USARTIN T 0x0000_00D4
38 45 USART2 USARTZ} T 0x0000_00D8
39 46 USART3 USART) T 0x0000_00DC
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40 47 EXTI15_10 EXTI [15:10]T 0x0000_00EO
41 48 RTCAlarm [ EXTI 17 RTC T 0x0000_00E4
42 49 USBWKUP [ EXTI 18 USB T 0x0000_00E8
43 50 TIM8_BRK mM8{ T 0x0000_00EC
44 51 TIM8_UP M8 T 0x0000_00F0
45 52 TIM8_TRG_COM TIM8 O HT 0X0000_00F4
46 53 TIM8_CC TIM8 T 0x0000_00F8
47 54 G G 0x0000_00FC
48 55 G G 0x0000_0100
49 56 SDIO SDIOn T 0x0000_0104
50 57 TIM5 TIM5n T 0x0000_0108
51 58 SPI13_12S3 SPI13/12S3) T 0x0000_010C
52 59 UART4 UART4n T 0x0000_0110
53 60 UARTS UARTSn T 0x0000_0114
54 61 TIM6 mIMén T 0x0000_0118
55 62 TIM7 TIM7n T 0x0000_011C
56 63 DMA2 1 DMA2 In T 0x0000_0120
57 64 DMA2 2 DMA2 n T 0x0000_0124
58 65 DMA2 3 DMA2 3n T 0x0000_0128
59 66 DMA2 4 DMA2 an T 0x0000_012C
60 67 DMA2 5 DMA2 5 T 0x0000_0130
61 68 G G 0x0000_0134
62 69 G G 0x0000_0138
63 70 CAN2_TX CAN20 T 0x0000 013C
64 71 CAN2_RXO0 CAN2 oT 0x0000_0140
65 72 CAN2_RX1 CAN2 1T 0x0000_0144
66 73 CAN2_SCE CAN2 SCET 0x0000_0148
67 74 G G 0x0000_014C
68 75 DMA2 6 DMA2 6n T 0x0000_0150
69 76 DMA2 7 DMA2 7n T 0x0000_0154
70 77 I2C3_EV I2C3H T 0x0000_0158
71 78 12C3_ER 12C3 T 0x0000_015C
72 79 12C4_EV 12C4Hbp T 0x0000_0160
73 80 I2C4_ER 2ca T 0x0000_0164
74 81 UART6 UART6EN T 0x0000_0168
75 82 UART7 UARTn T 0x0000_016C
76 83 DMA1 8 DMAL 8n T 0x0000_0170
77 84 DMA2 8 DMA2 8n T 0x0000_0174
78 85 DVP DVvPn T 0x0000_0178
79 86 SAC SACn T 0x0000_017C
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85 92 - R-SRAM R-SRAM T 0x0000_0194

8.2 T e L ~ EXTI

8.2.1

T e L~ 22 T /He 0 - ~ Ty I
- Tyisz1oan i 3 0 Hp “ 37y A G
T - PQO61D" T A

8.2.2 h

EXTIL h 7

A 2h T /Hw®

A ~ T /He”~ 0

A T B

A I -

A OHme'::1 an i

A~ FVow

15/336

M E° NSING TECHNOLOGIES INC .

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



g

I\ /

BRI

www.si ngt @mh

81 T /Mpe L
AMBA APB BUS
peripheral interface [ 4—— PCLK2
32 32 32 32 32
Falling edge Rising edge ii‘:g:’;’j;f Request td Interrupt
tri tri i -
conrfig%?;iion cc:ngfiggetzfatioen event suspend masklng
register register register register register
A
21 21 21 21 21 Connect the NVIC
: interrupt controller
21
_h Pulse >
Input []— Edge detection circugt [/ ) ’ generator
21 21 21
Event
masking
register
823w
EXTI 21T ~iT1l6 |/ O s 5 b U T
L NVIT a T A 0 EXTI _RT_ERGI _FT_CFG
=1 aln i 0 Hp - T EXTI | MASRKRQ616H T
A L [ 0 Y WaeT - B3 H 6 Ao
P Q6106 T A
¥ Hp” a Heo A - Y IV 0 -
HuB BQO6IH T A Hp ::0 Y We He
- P b o Ab
v pT /Hm® 0618 vy p” T [/Hw A
A pT - 21 buT '
E 21 T B EXTI _ 1 MASK
E T 0 B~ EXTI _RT_ERGI FT_CFG
15/ 36
M 'E” NSING TECHNOLOGIES INC .
I 109 /
" +86-755-86309900 D ' +8675586169100
‘' https//www.nsingtectcom * 518057



»

I\ /

b=

h

3EIRI§7K www.si ngt @mh
E [ T L NVIE a, P gq21 7T T Ty
A
b Hub - 21 buwHp
E 21 Hwp B EXTI EMASK
E Hp 0 B~ EXTI RT_ERGI FTACFG
pT /Hm® N 21 by T /Hbp
E 21T /He B~ EXTI _ | MASK, EXTI _EMASK
E pT Hp B~ EXTI _SANI E
15/% 36

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

8.2.4 EXTI

8-2 T I/ O
EXTI0_CFJ3:0] Control EXTI1_CFJ3:0] Control EXTI2_CFJ3:0] Control EXTI3_CFJ3:0] Control
P P O e O P O
P [1—
AFIO_EXTI_CFGL| Pe0  [J— exmo PBL EXTI1 ExTiz TE 00— EXTI3
Register e —) — —>
P [J— ra [J— P [}
r2z [J—
oo [J—) por [ —N e [— P8 [}—
EXTI4_Cqu:O] Control EXTI5_CFJ3:0] Control EXTI6_CFE3:0] Control EXTI7_CFJ3:0] Control
pat [J— < PA5 D—}L Prs [ —) PAT [—>
PB7 D_p
AFIO_EXTI_CF&2 EXT|4 EXTIS EXTI6 EXTI7
Register Pee L—» P [F—¥ [ — res [} oer —
rar [ P [— pe [— PEr [
EXTI8_CFJ3:0] Control EXTI9_CFJ3:0] Control EXTI10_CFJ3:0] Control EXTI11 CFF3:0] Control
Pag [—n Prs [—H PALO I:I—>£ patt [J—
AFI0_EXTI_cFed P® L Pee [— Pao. [—» pe1t [—»
Register EXT|8 EXTI9 EXTI10 EXTI1L
9 P [ pe O— [ pc0 (O— — —>
pal [}—
pos [1— o [(1—H poro [ 1—P
p [—) e [— pero [1— Pt []
EXTI12_CFJ3:0] Control EXTI13 CFJ3:0] Control EXTI14_CFJ3:0] Control EXTI15 CFF3:0] Control
PAL2 D—b{ PA13 [ — PAL4 D_’{ PALS D_;{
per2 [ }—) PB13 [ }—> PEL4 [ J—) PB15 [ }—)
EXTI12 EXTI 1 3 EXTI 1 4 EXTI15
pc2 [ }— pcs [ }—> P4 [J—) pais [ }—
AFIO_EXTI_CFG4
Register pE|_2| |—p p513| |—> PD14D—} PD15| |—>
AFI O_EXTI _ CFRAYO: T /Mo~ hda AFl1 O A 1/ G y:'t
[ 16 T /Hp ::As 5 EXTI n
A EXTlI16 [ PVDF¥
A EXTI117 |[RTC Hw»
A EXTI118 [ USB Hw»p
15/6 36

M E° NSING TECHNOLOGIES INC .

MoV M 109 A
' +86-755-86309900 D ' +86-75586169100
https//www.nsingtechcom * 518057



»

I\ /

BRI

www.si ngt @mh

EXTI1%S

> >

EXTI20 [ RTC Hwp

83EXTI
EXTI ' 0x40010400

831EXTI

82E XTI
ol regser || 8] ]8][5[&]8]z|a]s]a] s ]a]a]s]a]a]=]a]x][z]a]o]=]~]e] ] ][]
o
Y13
EXTI_IMASK ol 2 IMASK[18:0]
000h| Reserved < | 3
= ]
= '
Reset Value 0 ofoJoJoJoJoJoJoJoJoJoJoJoJo]oJoJoJo]o
S
]
EXTI_EMASK 2 EMASK[18:0]
004h| Reserved % o
w Q
o
Reset Value 0 0|o|o|o|o|0|o|0|0|o|0|0|0|o|o|o|o|o|o
I
[U] e}
- 52 RT_CFG[18:0]
008h| EXTI_RT_CFQ Reserved S\ @ - ’
E|e
Reset Value 0 oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
o
N
o |o
s )
EXTI_FT_CFG = FT_CFG[18:0]
00Ch| Reserved (I
Elg
Reset Value 0 oJolofoJo]o]JoJoJoJoJo]oJoJo]oJo]o]o]o
o
N e}
SWIE = SWIE[18:0]
o10n| EXT1- Reserved 2|8 ’
[%] o)
(14
Reset Value 0 ofoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]oTo
o oo ~ © n < (3] N - o
S8 2|2|28|2l8|8|8|8|8|8|8|a|8|8|2|8|a|a|a
EXTI_PEND zlglz|z|z|z|lzlzlz|z|z|8|\&|&a|lg|lcla|lalalald
014h Reserved Eg&&&&&&&&&aamammmaaa
Reset Value 0 o[ofofofoflo]JoJoJoJoJo[o[o[olo[olo]o]o
o18h[EXTITS_SEL Reserved TSSEL[3:0]
Reset Value 0 | 0 | 0 |0
A
832EXTT EXTI | MASK
Z "0x00
Py " 0x0000 00O00O
15/536
M 'EY NSING TECHNOLOGIES INC .
! M M .M 109
' +86-755-86309900 D ' +86-75586169100
‘' https//www.nsingtectcom * 518057




Ay,
W EIREAR

www.si ngt @mh

31 21 20 19 18 17 16
Reserved IMASK20| Reserved [IMASKI18{IMASK17|IMASK16
™w ™w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IMASK15|IMASK14{IMASK13|IMASK12|IMASK11|IMASK 10| IMASK9 | IMASKS | IMASK7 | IMASK6 | IMASKS | IMASK4 | IMASK3 | IMASK2 | IMASKI | IMASKO
w w w w w w w w w w w w Iw w w w
B
31:21 G G - G BvA
20 | MASK20 20 T
g 20 T ’
1 20 T A
19 G G - G By A
18:0 I MASKX X: T (x 0O T 261718
0 T :
1 T A
Z "'0x04
Pv®  0x0000 O0O0O0OO
31 21 20 19 18 17 16
Reserved I[EMASK20| Reserved [EMASKI1SEMASK17EMASK1
w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EMASK15EMASKI4EMASK13EMASK12[EMASK11[EMASK10 EMASK9 | EMASKS | EMASK7 | EMASKG | EMASKS | EMASK4 | EMASK3 | EMASK2 | EMASK 1 | EMASKO
w w w w w w w w w w w w w w w w
B
31:21 G G - G BvA
20 EMASK20 20- Hp
0 20- Hb ’
1 20 Hp A
19 G G - G ByvA
18:0 EMASKXx X: Hb ( x O I 2671718
0 Hp '
1 Hp A
834EXT11 0 EXTI RT~"CFG
Z "'0x08
Py " 0x0000 00O00O
15/%36
M 'E® NSING TECHNOLOGIES INC .
V| v 109 A
' +86-755-86309900 D ' +86-75586169100
‘' https//www.nsingtectcom * 518057



www.si ngt @mh

31 21 20 19 18 17 16
| | | Reserved | | _CIPTCIQU Reserved _C%élg _CIP%H _CII}élé
15 14 13 12 11 10 9 8 7 6 5 l’_‘; 3 l’;“' r}v I’(‘)‘
7&%15 7&%14 7(‘%13 7('];512 7«%&11 7('11%10 7CI§;}9 7CRF1;iS 7CRFE‘17 7CI§;}6 7(‘1;1;}5 7(‘1}:24 7(‘%};}3 7(‘1}71;32 7(‘1}:_[(31 7CI§TGO
rw w - ow rw rw rw rw rw rw rw o rw rw rw rw
B
31:21 G G - G BvA
20 RT_CFG2(q 2% ::1 0 B
0 T2 e A 0" T Hp
T "H  ~ 2% 0" T Hp ~
19 G G - G BvA
18:0 RT_CFGx X 3 0 B(x O 1T 261718
0 - A 0" T Hpe ~
1 H - N 0~ T Hubp ~
835EXTHA 0 “EXTI _FT".CFG
Z “0x0C
BPv' 0x0000 O0O0O0O
31 21 20 19 18 17 16
I I I IRe-sewedI I I [FT_CFG2(] Reserved FTiCFGlS’FTiCFGHFTiCFGlG
15 14 13 12 11 10 9 8 7 6 5 l’_\; 3 1’;\" l’\lv r(\;
FT CFGI¥T CFGI4FT CFGI3FT CFGIPFT CFGIIFT CFGLIOFT CFG9|FT CFGS|FT CFG7|FT _CFG6|FT _CFGS5|FT _CFG4|FT _CFG3|FT _CFG2|FT CFGI|FT CFGO
B
31:21 G G - G BVvA
20 FT_CFG2( 20 W 0 B
0 20 N 0" T Hp ~
T "H = 20 W 0" T Hp
19 G G - G Bv A
18:0 FT_ CFGx X: 0 0 B(x O I 2617183
0 ~ " 0" T Hp ~
1 "H - " 0" T Hp ~
836EXTIDPT Hwp “"EXTI _SWIE
Z "0x10
Pv:  0x0000 O0O0O0CO
15/% 36
M 'E® NSING TECHNOLOGIES INC .
MoV M 109 A
' +86-755-86309900 D ' +86-75586169100
‘' https//www.nsingtectcom * 518057



Ay,
W EIREAR

www.si ngt @mh

NSING TECHNOLOGIES INC .

' +86-75586169100

31 21 20 19 18 17 16
I IResewedI I I I SWIE20 | Reserved | SWIELS | SWIEL7 | SWIEL6
I I I I I I re_wl rewl  rewl  orewl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SWIELS | SWIEL4 | SWIEL3 | SWIEL2 [ SWIELL | SWIELO | SWIE9 SWIES SWIE7 SWIE6 SWIES SWIE4 SWIE3 SWIE2 SWIEL SWIEQ
re wl re wl o rc wl rc wl rewl rewl rewl rewl rwl rewl rewl rwl rcwl rewl rcwl rcwl
B
31:21 G G - G BvA
20 SWI E20 20 T
Buo600d Q616 EXTI _PEND B A
EXTI _| MABSKT | _ EMAS K T Y WeT A
‘ 616 EXTI _PENDF” ") B yd A6
19 G G - G BvA
18:0 SWI Ex X' T (x 0 T 261718
BPu60d Q6106 EXTI _PEND B A
EXTI _| MABSKT | _ EMAIS K T - Y WeT A
‘ 0616 EXTI _PENDS~ " p B yb 06
837EXTI T EXTI P"E ND
z "0x14
Pv:  0x0000 O0O0OO
31 21 20 19 18 17 16
I IResen‘edI I I I PEND20 | Reserved | PENDI8 | PENDIL7 | PENDI6
I I I I I I rc wl rcwl  rcwl  rcwl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PENDIS5 | PENDI14 | PENDI13 | PENDI2 | PENDIL | PENDI10 | PEND9 | PENDS8 | PEND7 | PEND6 | PENDS | PEND4 | PEND3 | PEND2 | PENDI | PENDO
rc_wl rc_wl rc_wl rc_wl rcwl  rewl rewl rewl rewl rewl rcwl rewl rcwl rcwl rcwl o rcwl
B
31:21 G G ~ G Bv A
20 PEND2O 2 B
g 0
VY 0
T @0 = 0 Hp B 60Rd6 PTQ 616
Y “ 37y i B A
19 G G - G BvA
18:0 PENDX Xt B(x O T 261713
g 0
o = 0
T @20 = OHp~ B 6BR6 BTQ 616
Y 37y t B A
16/636
M E
M M .M 109
' +86-755-86309900 D
‘' https//www.nsingtectcom * 518057




Ay,
W EIREAR

www.si ngt @mh

838E XTI 0 " EXTI TS _SEL

4 '0x18
Pv' Ox0000 O0OOO0O

31 16
Reserved
15 4 3 0
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B
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9DMA L

9.1

DMA L Y 6e AHBE ' Fl aSRAMADAGSDIA@GBP1APBADMA L

CPuU Ly t A Ny CPU 47D A Ty

CPUGI 1 /I LkF r w A

He DMA DMAADMA2 L ° « DMA L 8a A «a ¢ F
i e @ p Ap e Lb DMA ne A

9.2 h

A 1a&” DMA ‘' DMA1l DMAX 8

A p[p ap | [p 2z O

A @ DMA ) p 0 =D - )

A @ DMA F pn® ~ DMA_CHCFGx. PREOLVURBIOT ~ yi
Al PN W ) - STy ne oy
nQ -

A" A b

A @ - D

A @ 3a Hp T ~ 0D a\yb Aap ~ len T © 3e

Hp ~A
A 6ec AHE ' Fl| aSRAMADGSDIAABP1APB?2
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9-1D MA
Flash ICode
Interface
controller
DCode
System

APB1

L]

Bridge 1
Bridge 2

oD

\ 4
Bus matrix
A

CortexM4F

device

DMA requests

DMA requests = AHB slave
: device
924 w
DMA L CorE-8MA B . A CPU DMA W " RAM
~ "DMA v ACPU s @ - ® A "H CPU
WA o ~ A
941DMA D
DMA "y ) p 0 DMA L n e A D
B¢ 0 0 o A W b - L \ L
v nw o A
@« DMA D 7~ 2@ b
A ‘ D " DMA_PADDMB®MA _MADDRX 0 A
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A U8 D " DMA_PADD®MA_ MADDRXx U O
A
b *  DMA_TXNUMXx b NWae b
A
9.4.2 nao e
DMAa @ b @ A @ ne L
( DMA_CHQFGx) A
daen@
E no
E nao
E Tnod
E Yyno
T nQ 1 v i neg A
943D MA D
@ Ty o H DMAP ADMAP )
v V4 6550BBMA_ TXNUM D P A
9.4.4" B
p D B an “NY DMA_ _CHCFGx. PMAZEHCFGXx . MSI Z
A
DMA_ _CHCFGx. PMAZEHCFGxXx bMST DIMA 9-1 A
91" b( PI NC = MINC = 1)
Destina [Number
Source ) o
idth tion of Source: Transfer operations Destination:
WI
) width  ftransfer |Address / data (R: Read,W: Write) IAddress / data
(bit) : ,
(bit) (bit)
0x0 / BO 1: R BO [7:0] @0x0, W BO [7:0] @0x0 0x0 / BO
o o . 0x1/B1 2: R B1[7:0] @0x1, W B1 [7:0] @0x1 0x1/B1
0x2 / B2 3: R B2 [7:0] @0x2, W B2 [7:0] @0x2 0x2 / B2
0x3/B3 4: R B3 [7:0] @0x3, W B3 [7:0] @0x3 0x3/B3
0x0/ BO 1: R BO [7:0] @0Ox0, W 00BO0 [15:0] @0x0 0x0 / 00BO
8 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] @0x3, W 00B3 [15:0] @0x6 0x6 / 00B3
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SourceDeSﬁn& Number
width tion of Source: Transfer operations Destination:
(bit) width  fransfer |Address / data (R: Read,W: Write) IAddress / data
(bit) (bit)
0x0 / BO 1: R BO[7:0] @0x0, W 000000B0 [31:0] @0x0 0x0 / 000000B0O
o - . 0x1/B1 2: R B1 [7:0] @0x1, W 000000B1 [31:0] @0x4 0x4 / 000000B1
0x2 / B2 3: R B2 [7:0] @0x2, W 000000B2 [31:0] @0x8 0x8 / 000000B2
0x3 /B3 4: R B3 [7:0] @0x3, W 000000B3 [31:0] @0xC 0xC / 000000B3
0x0/ B1BO 1: R B1BO0 [15:0] @0x0, W B0 [7:0] @0x0 0x0/BO
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/ B1BO 1: R B1B0 [15:0] @0x0, W B1BO0 [15:0] @0x0 0x0/B1B0
0x2 / B3B2 2: R B3B2 [15:0] @0x2, W B3B2 [15:0] @0x2 0x2 / B3B2
16 16 4 0x4 / B5B4 3: R B5B4 [15:0] @0x4, W B5B4 [15:0] @0x4 O0x4 / 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 0000B5B4 [31:0] @0x8 0x8 / 0000B5B4
0x6 /B7B6  4: R B7B6 [15:0] @0x6, W 0000B7B6 [31:0] @0xC 0xC /0000B7B6
0x0/B3B2B1BO0 [1: R B3B2B1B0 [31:0] @0x0, W B0 [7:0] @0x0 0x0 /B0
32 8 4 0x4 / B7TB6B5B4 2: R B7B6B5B4 [31:0] @0x4, W B4 [7:0] @0x1 Ox1 /B4
0x8 / BBBAB9BS (3: R BBBAB9B8 [31:0] @0x8, W B8 [7:0] @0x2 0x2 /B8
0xC / BFBEBDBCW: R BFBEBDBC [31:0] @0xC, W BC [7:0] @0x3 0x3/BC
0x0/B3B2B1B0 [1: R B3B2B1B0 [31:0] @0x0, W B1BO0 [15:0] @0x0 0x0/B1BO
32 16 4 0x4 / B7TB6B5B4 [2: R B7B6B5B4 [31:0] @0x4, W B5B4 [15:0] @0x2 0x2 / B5B4
0x8 / BBBAB9BS8 (3: R BBBAB9B8 [31:0] @0x8, W B9B8 [15:0] @0x4 Ox4 / BO9B8
0xC / BFBEBDBCW: R BFBEBDBC[31:0] @0xC, W BDBC [15:0] @0x6 0x6 / BDBC
0x0/B3B2B1B0 [1: R B3B2B1BO0 [31:0] @0x0, VB3B2B1B0[31:0] @0x0 0x0 / B3B2B1BO
32 32 4 0x4 / B7TB6B5B4 2: R B7B6B5B4 [31:0] @0x4, VB7B6B5B4[31:0] @0x4 0x4 / B7B6B5B4
0x8 / BBBAB9BS8 (3: RBBBAB9BS8 [31:0] @0x8, W BBBAB9BS [31:0] @0x8 | 0x8 / BBBAB9BS8
0xC / BFBEBDBCW: R BFBEBDBC [31:0] @0xC, W BFBEBDBC [31:0] @0x({ OxC / BFBEBDBC
DMA HWDATA[ 34: 0] 32 N . " HSI ZE
N b “A L HWDATA[ 31y @] "
, G “DMA 0 "HMSB [ \ i Lu32A0 -
8p 0x55 18 ADMA 0 'H ai w16 0x0055 i Ly
33 O0OX0055_ _OW5HWDATA['31: 0] w32 1t DMA w 0 H
“A
, G G f 632 ~ DMA L[ 32 Ao~ w 8p

OX1AWDATA[ 31: 0] =A0Ox1F1F1®F1F0Ox2343HWDATA[ 31: 0]
O0x2345A 2345
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w32 B 0 "HA
9.4.5 Ip
DMA_CHCFGx.PMACCHCFGxNeMl NC b a A o
D T "7y " Q A
A - N Nie PO D B~ 132 4 ° wA w D
O DMA_PADD®MA_MADDRXx TA
A 7/ WA A
D S 40D Two |k b b A
A 1~ DMA D A A DMAP -~ DMA |
QDMA_TXNUMx T P A
A 7/ “"DMA_TXNUMx p v ° v 1A vof p
P 3w v DMAPADDRXMA_MADDRX A A
9.4.6
I7l'
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. v A
7. o [ O - MEM2 MEM A
8. 1-~'8 1~8A
9. a A
a p ' T F*t b T Y 0 2 eT ~ T
PQ1 T "A g | T A
T ° T ety AW oo - > A
" DMA a flash srdm
9.4.7 L
22 h Lt
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R ¢ 2R
, O
, Y
L @ DMA T He B LA L g LDMA / A
92 L
DMA_CHCFGx.MEM2MEM DMA_CHCFGx.DIR Source Destination Transfer
AHB read to AHB write, can d
1 X Memory Memory
back2back transfer
) AHB read to AHB write, sing|
AHB Peripheral
transfer
0 1 Memory
) AHB read to APB write, sing|
APB Peripheral
transfer
AHB AHB read to AHB write, singl
Peripheral transfer
0 0 Memory
APB APB read to AHB write, sing|
Peripheral transfer
9.4.8
G Y D~ ADC “ADMA _CHCFGx.cCl Rav A
Y D Two: w [A v~ DMA b A
" - DMA_ CHCFGx QCHE&EWN DMA N

DMA_CHCFGXQ"CO RAODMA_CHCFGxw CHENMA_CHCFGxT 118b
QA

9.4.9
G v DMA v D MAP AD v D b L
DMA g B DMA_CHCFGx™ CHEBDA A DMA_ _CHCFGxT 3D
T a B~ tw” T A
924.10T
., P T
D v T AT We H A @ TF T aT L

T BA T B T B A
5 ,\ID '

D ,® Y vw T AT Ve H” A @ tF T aT

L T BA T B T B A
. P T °
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BA T p T B A
9-3D MAT

T He Hp B a Le
D A HTXF HTXIE
D TXCF TXCIE
D ERRF ERRIE

9.4.11 D MA E

94111 DMA1 L

DMA1 "E W A Y @ DMA Ty i
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9-2DMA1 E
Peripheral request signal
Fixed hardware priority
. . ~ ADC1
High priori
e o Hardware requedt UARTS_TX
— —( gﬁ 12C3 TX
TIM2_CH3
Channell —
Software trigge(MEM2MEM bit) ~ TIM4_CH1
Channell enable bit
" SPILRX
USART3 TX
Hardware reque& 12C3 RX
TIM1 CH1
Channel2 TIM2_UP
4—C Software trigge(MEM2MEM bit) (__TIM3_CH3
ChannePR enable bit
~ SPL_TX
Hardware reque& USART3 RX
< TIM1_CH2
Channel3 . . TIM3_CH4
Software trigge{MEM2MEM bit) ~— TIM3_UP
ChanneB enable bit
~— SPR/I2S2_RX
USARTL_TX
Hardware requegt 12C2_ TX
TIM1_CH4
TIM1_TRIG
Channel4 —
= Software trigge(MEM2MEM bit) TIM1 COM
~— TIM4_CH3
Inte | Channel enable bit
nternal
¢ | ¢ SPRI2S2 TX
USART1 RX
DMA 1 request Hardware reque& 12C2_RX
chamet ~ TIM1 UP
annel5
Software trigge{MEM2MEM bit) _ i:mz:g:;
Channeb enable bit
~— USART2_RX
12C1_TX
Hardware reque$ TIM1.CH3
Channelé TmMs CHl
Software trigge(MEM2MEM bit) “— TIM3_TRIG
Channeb enable bit
 USART2 TX
Hardware request 12C1 RX
TIM2_CH2
TIM2_CH4
Channel7 .
Software trigge(MEM2MEM bit) ~ TIM4_UP
Channel” enable bit
_—
Hardware request ADC2
< UART5_RX
Channel8
v Software trigge(MEM2MEM bit) ~
L ChanneB enable bit
Low priority
94N @ DMA 1
1 2 3 4 5 6 7 8
ADC ADC1 - - - - - - ADC2
SPI1/ - SPI 1_ SPI 1_|SPI 2/ 1 4SPI1 2/ 1} - - -
USARUARTS5 |[USART3|USART3|USART1 |USART1|USART2|USART2|UARTS5 |
l12C 12C3 | 12C3_ l2C2_ 1 12Cc2_f 12Cc1_]| 12C1_
TI M1 _G
T1 M| - TIML_dqTIM1I_dTIML_T| TiM1_(TI M1 _Q - -
TI M1_C
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% BRI
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1 2 3 4 5 6 7
T1I M2 _Q
TIM{TI M2_( TI M2 _| - - TI M2_Q -
TI M2 _(
T1 M3 _ T1 M3 _ ¢
T1 M| - TI M3 _ (¢ - - -
T1 M3 _ TI M3 _ T
TI M{TI M4 _ - - TI M4_Qg TI M4 _Q - TI M4 _
‘DMAb b g 1 Ty @ q T Y %) v oA
94112 DMA2 L
DMA?2 "E W A T @ DMA Ty i
- n o W 7 W A
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9-3DMA?2 E
Peripheral request signal
Fixed hardware priority
~ SPJI12S3_RX
High priority UARTE_RX
Hardware requedt TIM5_CH4
- TIM5_TRIG
Channell TIM8_CH3
Software trigge(MEM2MEM bit) _ TIM8 UP
Channell enable bit
_— SPII23 TX
UART6E_TX
Hardware reque& TIM5_CH3
TIM5_UP
TIM8_CH4
Channel2 -
4—C i E—smtware trigge(MEM2MEM bit) _ Emg{gﬁ
ChanneP enable bit -
_—
UART4_RX
Hardware request TIM6_UP
Channel3 ) DAC_CHI
Software trigge(MEM2MEM bit) ~ TiM8_CHL
ChanneB enable bit
SDIO
Hardware requegt TIM5_CH2
D TIM7_UP
Channel4 DAC_CH2
Software triggeMEM2MEM bit) -
Channelt enable bit
Internal
— —
DMA 2 request Hardware reque& 'LI'JIII-\\ARST%;i(
Channels TIM8 CH2
Software trigge{MEM2MEM bit) ~—~
Channeb enable bit
-
Hardware reque& 12c4 TX
N UART7_RX
Channelé . . _
Software trigge(MEM2MEM bit)
Channeb enable bit
Hardware request 12C4 RX
A UART7_TX
Channel7
Software trigge(MEM2MEM bit)
Channel7 enable bit
Hard &
A araware reque: @ DVP
Channel8
v Software trigge{MEM2MEM bit)
L ChanneB enable bit
Low priority
95\ @ DMA?2
1 2 3 4 5 6 7 8
SPIL /1ISPI 3/ 1 24SP1 3/ 1 - - - - - -
| 2C4 - - - - - l2C4 | 1 2C4_ -
UART | UART6 _| UART6 _|UART4 | - UART4 |UART7 J|UART7 | -
SDI O - - - SDI O - - - -
TIM5_d TI M5 _C - - - -
T1 M5 TI M5 _(TI M5 _ (
TI M5 _T| T1 M5 _ L
17/636
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1 2 3 4 5 6 7 8
TI M6 _ - - - -
TI M6/ [ - - -
DAC_CH
TI M7 _ - - - -
TI M7/ 1 - - -
DAC_¢gI
TI M8 _C - - -
TI M8 _(C
TI M8 TI M8 _T| Tl M8 _( - TI M8 _ (
Tl M8 _ |
TI M8 _C
DVP - - - - - - - DVP
‘DMAL b 3 W ) @ q Y n@ w UA
95D MA
DMA1 "0x4002 _ 0400
D MA 2 "0x4002A 0000
9.5.1 D MA
9-6DMA
ofise] _Regster | B [ @ [R[R[N[Q[B[S[Q[N[R[S[S[a[5[e][a[s[2[S[a][a]o]=]~[e[w][~][a]~]]o
clelelelElclzlElElglelelelelelelsldls(slClelele(alaldldlT]d(dT
DMAINTSTS | £ | X | Q|8 || X228 22|38 2|22 (E(E|R|SE|2|R|3|z|2|2|2|2(8(83
000h u|lT|[Ff|lo|lu|T|Ff|lo|lu|T|F|lo|u|T|F|lo|u|Z|Ff|lo|lu|T|F|lo|lu|ZT|Ff|o|u]l|Z|FlO
ResetValue |0 [o [o|o[ofofofofofo|o[ofo]oJo[oJo[o]JoJoJo[ofJo|]o]oJo[o]o[o]o]ofo
clelelelslzlclclElelslsleleglelelsldlslslE(elelelcle|o|lcld (T
oMaNTCR | & | B[R |S8|E28 1382|2198 |2 |38 |Q138|2|Q19 82192138289
004h| ~ " — m'fﬁom'féom'féom'féom'féom'féom'fﬁom'fﬁo
OfojJ]O0O|J]O[O]J]Oo|J]O|JO|J]O]J]O|J|O|JO|OJ]O|JO]|J]O[O]JO|[O|JO]J]O|JO|J]O|J]O|]O]J]O]|J]O|[JO]J]O[]O]|O|O
ResetValue |0 o [o|o[ofofofofofo|oJofJo]loJo[oJo[o]JoJo|olofo|o|o[o[o[o[o]o]ofo
é ; § § ololo Wl ww|z
> i’ i’ z|le|x|z|x|o|¥
0ogh| PMA-CHCFGL Reserved % o} 5 3 S|18|5 §E RS
= o = o
[2
Reset Value oloJoJloJoJoJo[o]oJo]o]o[o]o]o
DMA_TXNUML1 | NDTX[15:0]
0 Reset value R [oJoJoJoJoJoJoJoJoJoJoJoJo]o]olo
0100 DMA_PADDRL ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]oTJoJo
014n2MA_MADDR1 ADDR[31:0]

" Resetvaue [0 [oJoJo[oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo[o]JoJo
| DMA_cHSELL CH_SEL[5:0]
O8N Reset Value IREEEREL 0JoJoJoJo]o

> i’ i’ z|lz|leg|x|x|Xx|old
oo PMA-CHCFG2 Reserved s o) 5 N S|z|o|o|% 8RS
g =z = a
o
Reset Value oloJoloJoJoJo[o]oJo]o]o[o]o]o
DMA_TXNUM2 NDTX[15:0]
020h ™ eset Value D [oJoJoJoJoJoJoJoJoJoJoJoJo]o]olo
0240 DMA_PADDR2 ADDR[31:0]
" Resetvaue [0 [oJoJo[oJoJo[oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]JoJo
0260 2MA_MADDR2 ADDR[31:0]

"| Resetvaue [0 JoJo[oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo[oJoJoJoJo[oJoJoJoJo]JoJo
DMA_CHSEL2 CH_SEL[5:0]
02CN ™ Reset value Reserved 0oJoJo]o[o]o

z| s T | T |g2|glk|lz|z|x]|o|E
030n| PMA-CHCFG3 Reserved % § % %‘ § z|o|o|&|EIXS
s o = o
o
Reset Value olofJoloJoJoJo[olo]o]o]o[o] oo
034h DMA_TXNUM3 Reserved | NDTX[15:0]
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ofise] Register [ &[S [ [X[R[E[&[I[Q[S[I[[S[E[S[g[a[3[g[S][T[S]o]e][~[e]w]~]m]~]]o
Reset Value [oJofJoJoJoJolo]oJoJo]oJo]o]o/Jo]o
DMA_PADDR3 ADDR[3L:0]
038h
ResetVaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJoJo
03cH.2MA_MADDR3 ADDR[3L:0]
ResetValue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]o/JoJo
0400/ DMA_CHSEL3 = g CH_SEL[5:0]
" Reset value esene oloJo]o]olo
> iy i’ z|lz|leg|Z|z|x|olYW
044p| PMA-CHCFGA Reserved S 6} 3 > S|a|o|o|&|EI|XS
g = = a
o
Reset Value oJoJoJoJoJoJoJo]oJoJo]o[o]o]o
DMA_TXNUM4 NDTX[15:0]
048N Reset Value RIEL [oJoJoJoJoJoJoJoJoJoJoJoJoJo]JoJo
DMA_PADDR4 ADDR[3L:0]
04c
ResetVaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJoJo
050n| 2MA_MADDR4 ADDR[3L:0]
"| Resetvalue [0 JoJofJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]JoJo
o54n| DMA_CHSEL4 " g CH_SEL[5:0]
" Reset Value eserve 0JoJoJo[o]o
é % ) E} olo|o gy |w=z
S i i’ zZ|lz|leg|X|x|Xx|olW
0sgh| DMA-CHCFGS Reserved S o 5 3 S|lz|o|o|% 8RS
g z s a
o
Reset Value oJoJoJloJoJoJo[o]oJolo]o[o]o]o
DMA_TXNUMS NDTX[15:0]
O™ Reset value IR [oJoJoJoJoJoJoJoJoJoJoJoJoJo]JoJo
060n-2MA_PADDRS ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJ]o]JoJo
DMA_MADDRS5 ADDR[31:0]
064h
ResetVaue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJoJo
| DMA_CHSELS CH_SEL[5:0]
O8N Reset Value D 0JoJooJo]o
é % g g olo|e giww=
> i’ g z|z|le|&|Z|%|ojd
o6ch DMA_CHCFGE Reserved % Q‘ % % S|lz|o|o|% 8RS
s o = a
[N
Reset Value oJoJoJloJoJoJo[o]oJolo]o[o]o]o
DMA_TXNUM6 | NDTX[15:0]
O70n ™ eset Value R [oJoJoJoJoJoJoJoJoJoJoJoJo]o]olo
074n-2MA_PADDR6 ADDR[3L:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJ]o]JoJo
078h DMA_MADDRG ADDR[3L:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJ]oTJoJo
| DMA_CHSEL6 CH_SEL[5:0]
07N Reset value RS 0JoJooJo]o
é % § f’?’ olol| o W wfw=z
B i’ i z|lz|leg|x|x|Xx|olU
0gon| PMA-CHCFG? Reserved % o) 5 3 S|a|o|o|&|EI|RB
= 14 = o
[N
Reset Value ofJoJoJoJofloJoJo|ofJoJo]o]o] o]0
DMA_TXNUM7 | NDTX[15:0]
OB eset Value R [oJo[oJoJoJoJoJoJoJoJoJoJo]o]olo
088h-2MA_PADDRY ADDR[31:0]
| Resetvalue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJ]o]JoJo
08CH2MA_MADDR? ADDR[31:0]

ResetValue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoTJoJo
DMA_CHSEL7 CH_SEL[5:0]
090N Reset Value Reserved 0oJoloJoolo

2222 ulelol|ululys
> m g Zle|x || X |o|W
0gap| PMA-CHCFGE Reserved % o} S 3 g z|o|o|&|E XS
= 14 = o
o
Reset Value oloJoloJoJoJo[o]oJo]o]o[o]o]o
| DMA_TXNUMS | NDTX[15:0]
O8N R eset Value D [0JoJoJoJoJoJoJoJ]oJoJoJoJo]o]olo
0ocH.DMA_PADDRS ADDR[31:0]
| Resetvalue [0 [oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]oJo
DMA_MADDRS ADDR[3L:0]
0AON
ResetValue [0 JoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo/JoJo
oaan DMA_CHSELS Reserved CH_SEL[5:0]
Reset Value oJoJoJoJoJo
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ofise] _Register | B8] R]N][C] R[S N[R[e]E[E[S[e][a[S][alS][a]S]o s ][~[o]w]~][~][~]-]o
=z

i

|

OA8hDMA—CHMAPEN Reserved %
Reset Value B

9.5.2 D MAT " DMA_I NTSTS

z "0x00
Pv" " Ox0000 0000O

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ERRF8 | HTXF8 | TXCF8 GLBF8 ERRF7 | HTXF7 | TXCF7 | GLBF7 | ERRF6 | HTXF6 | TXCF6 | GLBF6 | ERRF5 HTXFS5 | TXCFS GLBF5
5 411 n 109 8 7 & s 4 3 3 i g
ERRF4 | HTXF4 | TXCF4 | GLBF4 | ERRF3 HTXF3 TXCF3 GLBF3 ERRF2 | HTXF2 | TXCF2 | GLBF2 | ERRF1 HTXF1 TXCF1 GLBF1

B
31/27/ 23/ 1 ERRFx x ( xL é=8 )P A
O D b BA B ) DMA_|I NTCLR. C
PQ1 A
g Xt b D A
1 X:0 D A
30/26/ 22/ 1 HTXFx x ( XL és8)\D A
A D b BA B ) DMA_I NTCLR. C
PQ1 A
o X's 4D A
1 X': AD A
29/ 25/ 21/ 1 TXCFx x(x = D1, 8)A
D b BA B ) DMA_| NTCLR.ECT
01 A
o Xz D A
1 Xz D A
28/ 24/ 20/ 1 GLBFx x (X1 é8)n A
T0 kv T HP ~ B BA B P
DMA | NTCLR.FCG®GLBFA
0 X't o D anNp D Hpe A
1 X:0 D a4p D Ho H WA

9.53 D MAT “DMA | NTCLR

Z "'0x04
Pv'" 0x0000 O0O0O0O
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CERRFS8 | CHTXFS8 | CTXCF8 | CGLBF8 | CERRF7 | CHTXF7 | CTXCF7 | CGLBF7 | CERRF6 | CHTXF6 | CTXCF6 | CGLBF6 | CERRFS5 | CHTXFS | CTXCFS | CGLBF5S
Y S S T A S S SR A S S S SR S S
CERRF4 | CHTXF4 | CTXCF4 | CGLBF4 | CERRF3 | CHTXF3 | CTXCF3 | CGLBF3 | CERRF2 | CHTXF2 | CTXCF2 | CGLBF2 | CERRF1 | CHTXF1 | CTXCF1 | CGLBF1
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw

B
31/ 27123/ 1 CERRFXx x ( x1L é=8 )P A
p~ ¥ B E R RAF
g " DbA
r B DMA | NTST8 AERRF
30/ 26/ 22/ 1 CHTXFx x (X1 é8)ND A
p~ ¥ B HT XA
g " DbA
r B DMA | NTSTS.AHTXF
29/ 25/ 21/ 1 CTXCFx x ( XL é8 )P A
p” Yy B T X CAF
g “DbA
T B DMA_| NTST$.ATXCF
28/ 24/ 20/ 1 CGLBFx x( XL é8)n H» A
oy B GL BAF
g “DbA
1 B DMA_ | NTST$.AGLBF

954D MA X " DMA_ _CHCFGXx
X W " x=4 8

Z " 0x08 +i2D * (X

BPv " 0x0000 00O0O

31 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved D](l/[%l\f/f PRIOLVL][1:0] MSIZE[1:0] PSIZE[1:0] MINC PINC CIRC DIR ERRIE | HTXIE | TXCIE CHEN
'w 'w ™w ™w ™w ™w I™w ™w ™w ™w ™w 'w
B
31:15 Reserved G - G Bv A
14 MEM2 MEM o [ O A
a =~ 9 Y w O [ O Do A
g O H D A
' w O [ O o A
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B
13:12 PRI OLVL[ 1: 0] ne A
a ey ne A
o0v
01T
10
11
11:10 MSI ZE[ 1: 0] U A
p~ Y c/ O o Q- A
0086
0116
1032
116G
9:8 PSI ZE[ 1: 0] A
o~y t/ 0" A
0088
0116
1032
116G
7 MI NC o A
" yva |/ o A
0 bw A
1 D A
6 PI NC A
p" va |/ A
0 bw A
1 D A
5 Cl RC A
Y / BA
0 W D A A
\ u A
4 DI R D
Y / BA
(O [ O
SN A
3 ERRI E D T a A
" ya [/ D T A
0 x D A
| x D A
2 HTXI E \D T g A
p  ya [/ AD A
0 x 4D T A
1 a x 4D T A
17/636
M 'EY NSING TECHNOLOGIES INC .
MoV M 109 A
' +86-755-86309900 D ' +86-75586169100
‘' https//www.nsingtectcom * 518057



Ay,
W EIREAR

www.si ngt @mh

B
1 TXCI E T a A
ya [/ P T A
x D T A
a x D T A
0 CHEN a A
Ty /I B BA
A
.a\ A
955D MA x D " DMA _TXNUMXx
X W "7 x=4 8
Z ''0x0C +1i2pD *
Pv®  0x0000 O0O0O0OO
7 (DMA_CHCFGx. CHE® = 0A
31 T T T T T T T T T T T T T 16
Reserved
15 T T T T T T T T T T T T T 0
NDTX[15:0]
B
31:16 Reserve(G G BvA
15:0 NDTX A
D " 0 65535 A o vy 0~/ %D -
F a Bus A DMA wD -
wi 1A g T [ : v vA G
Y B a B A
9.5.6 X " DMA _ PADDRX
X W "7 x=4 8
Z "0x10 +i2p * (X
Pv® " 0x0000 0O0O0OO
7 (DMA_CHCFGx. CHE® = 0A
17/5836
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31 16
ADDR[31:0]
™w
15 0
ADDR[31:0]
™w
B
31:0 ADDR A
DMA §/Q~ A
DMA_CHCFGx.PSIZE_ A
DMA_CHCFGx.PSIZE ¢ 6 0" 1HMA PADDR 08 A
DMA_CHCFGx.PSIZE ¢ 6 1°0mBMA PADDR 08 18 A
9.5.7 x U " DMA_ MADDRX
X Y x=4 8
Z "0x14 +720D * (X
Pv' ' Ox0000 O0OO0O0O
7 (DMA_CHCFGx. CHE® = 0A
31 16
ADDR[31:0]
™w
15 0
ADDR[31:0]
™w
B
31:0 ADDR o A
DMA §/Q~ U A

DMA_CHCFGx.MSIZE_ A
DMA_CHCFGx.MSIZE ¢ 6 0" 1@VA MADDR 0B A
DMA_CHCFGx.MSIZE ¢ 6 1"0@VA MADDR 0B 18 A

958 DMA1 X " DMA1 CHSELX
X "7 x=4 8

Z "0x18 +i2p * (X

Py' 0x0000 O0O0O0OO

MAPa ~ DMA_CHMAPEN. MAPQEN=1 A DMA1
DMA 1 A
‘ MA Ry “DMA Wiy v® vy e q
17/ 36
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%4 ADC1DMA

A

wWwwm.S i
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Reserved
1 1 1

Reserved
1 1

T T T
CH_SEL[5:0]

™

31:6 ReserveqG ~ G FvA

5: CH_SEL[ §DMA
40UART5_RX
39ADC2

3812C1_RX
37TI1 M4 _UP
36TI M2_CH4
35T1 M2 _CH?2
34 USART2_TX
3312C1_TX
32TI M3_TRI G
31TI M3 _CH1
30TI M1_CHS3
29USART2_RX
281 2C2_RX
27T1 M4 _CHS3
26TI M2 _CHI1

25SP1 2/ 12S2_TX

24T1 M1 _UP
23USART1_RX
221 2C2_TX

21SP1 2/ 12S2_RX

20TI1 M4 _CH?2
19TI M1_COM
18TI M1_TRI G
17TI M1_CH4
1USART1_TX
15SPI1_TX
14TI M3_UP
13TI M3_CH4
12TI M1 _CH2
1TUSART3_RX
10SPI 1_RX
9 TI M3_CH3
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B
8 TI M2 _UP
7 TI M1_CHI1
6 1 2C3_RX
5 USART3_TX
4 T1I M4 _CH1
3 TI M2_CH3
2 12C3_TX
1 UART5_TX
0 ADC1
959D MA 2 X " DMA2 CHSELX

X W " x=4 8
Z " 0x18 +i2p * (X
Pv" " 0x0000 0O0O0O

MAP, ~ DMA_CHMAPEN. MAPQEN=1 A DMA?2
DMA?2 A
‘ MA Ry “DMA Wiy v© vy e q
v “DMA?2 w7 TI M5 _CBMA A
3 1 T T T T T T T T T T T T T T T 16
Reserved
15 T T T T T T T T T 6 5 T T T T T 0
Reserved CH_SEL[5:0]
B
31: 6 ReserveqG ~ G BvA
5:0 CH_SEL[ §DMA
32DVP

31Reserved
30UART7_TX
291 2C4_RX
28Reserved
27UART7 _RX
261 2C4_TX
25Reserved
24UART4 _TX
23TI1 M5 _CH1
22TI1 M8 _CH?2
21Reserved
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20DAC?2
19TI M7 _UP
18SDI O
17TI M5 _CH2
16 DAC1

15TI M6 _UP
14UART4_RX
13TI1 M8 _CHI1
12 UART6 _TX

11SPI3/12S3_TX

10TI M5 _UP
9 TI M5_CH3

8 TI M8_COM

7 TI M8_TRI G

6 TI M8 _CH4

5 UART6 _RX

4 SP13/12S3_RX
3 TI M8 _UP

2 TI M8 _CH3

1 TI M5_TRI G

0 TI M5_CH4

9510D MA MA Pa

Z ' 0OxAS8
By' 0x0000 0000
‘MAR DMA

" DMA_CHMAPEN

DMA

" DMA -~ !/"DMA&ADC“lDMAQTIMS_“GTH4
31 16
Reserved
15 1 0
Reserved MAP_EN
B
31:1 ReservedG ~ G BvA
0 MAP _EN MAPR, A
0] MA P
1 a MA P
18/636
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10 - ADC”
10.1
12 ADC a A @ ) Al D "
a a AADC v O ! ~ 16 TA ¥y
A H N vp~ f ADC ~ w 80 MAZz
10.2AD (h
A 2e ADT i ~ Ne =~~~ 1 & 3ap H”
A ADC1 9 “ADC2 7
A 12310 288 a6B No
E 12WNet W 4 MBPS
E 10MNet W 6. ISP S
E 8bNet I 73MSPS
E 6bNet I 89 MSPS
A ADC New b a
E .7 AHB_Chh« b v " [144MHz
E ~ PLbw v " [80MHz Ne 1,2,4,6,8,10,12,16, 32,
E ~ AHB _Ch K v " [80MHz Ne 1,2,4,6,8,10,12,16,
E G p wo T 1 MHz
A 0 7 EXTI/ TI MER
A N "
A
A i
A
A
A %o
A DMA
AT
E
£ -
E Hp

18/536
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A 0 W
A Ty 0o - t
A ADC b 4 1.4V3. &V
A ADC A Veker VR
A T ADC ~ ADC1ADC2,

10.3AD Qv

ADC 7
1aADC
Data bus | Analog |Analog watchdog eveft
watchdog
A A
Interrupt ADC Interrupt to NVIC -
Data register End of injected conversion generate v
Injected data registers Regular data register
(4 16 bits) (16bits)
A A End of conversion
VRer+ () | Injected Regular |
channels channels
Vker c) A A A A :ADCCLK ADC prescaler
v (\ Ana!og to
bbA v digital
[——» DMA request
v C\ channels
/SsA L
apcx N1 (D————— L™
Apcx N2 (D——— &pio [ & o
- Ports g 3
o2
apcx_Nx  (D——— — § 3
<
Vi —i
Woeoy —
Vosv2 —/
I 1
| o= INE= I
aQ Qo
| Eo Eo |
o @
I 8‘ 5 > I
gk 8t |
| <u <0
| ADC_CTRL2. apc_ctrL2. |
| EXTJSEL [2:0] bits EXTRSEL[2:0] bits |
| 8:8-28  |swoads |
IxII IIITIqxI
[ FOFOoF U\OIUIU\EIU\ |
Alalnlols! A NS |
' sss55> =ss5ss
I FRFFFF FrREFFF |
| AFIO_RMP_CFG. AFIO_RMP_CFG. |
ADCx_ETRI bit ADCx_ETRR bit |
' :
Q
| o 2 l
® )—I I
| = ©
= =
| = |
A\ A\ |
I 0 <
| - - Trigger signal for ADC 1 and ADC2 |
E E
X X |
| n n)
_________________________ -
, ~ oo 1 <
ADC1ADC2 ¢ va I HA
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1aADC
e
V Rers - a ADC  a 417 1. 8 VDO \pa
VRer - a IADC a 417 VRer=Vssa
Voba o G Voof ' 1. 8 \4ia®\p(3.6V)
VSSA - G VSS
IADCx_IN ~H”
1" Vbpa Vssa Moz [ Voo Vsd
2" Vres ~U_ G ~ VSSA A
3 VREF+ "~ 0J_c¢ ~ G VDDAVDD AJyw ~ vy ADC A
4 a YA
10.3.1ADC
ADC :2a “ADC_CLHKKCLK, ADC_AMCLK
A HCLKge A
A ADC_CuKDC b “ADC_CLKae "~ HCLKNe PLLNe ™ HCLHKe b
“PLLNe b Ny 0 ADC 0o -
b v PLL Ne Ty ADC b by [ HCLKI
T
A ADC_1MClsk wo RCQ - 1 MHz
1. PLBw - " /72M, Ne 1,2,4,6,8,10, 42,16,32,64,128
2. AHB _CNeKbw b “/72M, Ne 1,2,4,6,8410,12,16, 32
3. ® ADC_1M - G HSI A
1 @ADC
PLLDIV CLK
ADCCLK
HCLK
> DIV >
HCLK R
1IMCLK ADCIMCLK >
18/636
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W EIREAR

103.2ADC 7

il nw A "y ADC_CTRL3. RDY

ADC_CTRL2. OND& W ADC_CTRLZ. ONADG

)

Ty
ADC:': (stras ° ADC_CTRLR. OGN ~ A
Ty ADC _CTRL2 AOR ¢ A A N ADG Mb w
~ 3 eA"AT Yy ADC_CTRL3. PDRDY ' A
ADC Di sabl e Power Down @ N b ) - VW
ADC™* G Au=z W vw “ADC W@ Ay ADC Disable ~
ADQ® VWK A Ty 0.Rew A
/i ADC v /i ADC v A L ADC
ADC_CTRL3. BPWMOD
10.3.3
@ Ty W oot ~ 1A
o - 4 AADC_JSEQ ~ ~ A
ADC_JSEQ.JLENJ[ 4: 0]A
t - 16 AADC_RSEQx t t A
ADC_RSEQ1. LEN{ 3: 0] A
ADC

ADC_RSEM®RC _JSEQ’'ADC_RSEMRC_JSEQ-

14
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ADQ Channel Selection
VREF I} VINAO] Fast Channel
REF. Vinn0] -
v VINA1] Fast Channel D<t—
ADQ_INL T <t
<t——]
ADQ_IN2 [ xNF[é]] Fast Channel |
INNJ
<t —]
ADC_IN3 [ \\;I::[é]] Fast Channel |
D]
ADQ_INA [ XNF[[‘:]] Fast Channel ot
INN|
[ Vine[5] Fast Channel D—1—
ADQ_IN5 o ]
Dt
hannel
ADQ2_ING | 3“’“[[2]] Slow Channef <t Veer
INN|
[ ViINA(7] Slow Channel D><4—1—
ADQ2_IN7 i D<t—| Vine
[ Vine(8] Slow Channel D<4—1— SAR
ADQ2_IN8 nie] D><t— visn | ADQL
[ VINA9] Slow Channel D><4—1—
ADQ2_IN9 e <t
[ VINA10] Slow Channel D<t—1—) VREF
ADQ2 IN10 it <t
[ ViNA11) Slow Channel D<=
ADA2 INL1 [} it <t
VREF Vind12) Slow Channel D=1
VREF il <t
VREF ViNA13) Slow Channel D<t—1—
VREF (i <t
REI A —]
VREF \\ZNP[[S;Z]] Slow Channel
E INN M—Ih
VRE VINA15] Slow Channel
c VINN[15] Dt -
VRE ViNA16] Slow Channel >
Vil VINN[16]
VREE VINA17] Slow Channel ]
Veat 2 [l i <t
RE| - A —]
Veern il - VINA{18] Slow Channel
VREF - VINN[1E] t
ADQ Channel Selection
VRer Il VINF{O] Fast Channel
VREF \CNN[S] Fast Channel D<—1—
AD@_INL [} V'::[u]] ast Channel |
i
AD@_IN2 [ \\j'NP[[z]] Fast Channel M_Dd
INN|
]
ADQ_IN3 [ \\j:::[[z]] Fast Channel |
AD@_INA [ \\;INP[[:]] Fast Channel N_‘h‘:h
INN|
[ VinAS] Fast Channel D<t—1—
AD_IN5 [} i <t
[ Vine{6] Slow Channel D<t—1— VRer
VINN[6]
[ Vine{7] Slow Channel D "
D<3— INP
VINN[7]
D<—1— SAR
VINAS] Slow Channel
| V::;{[g]] low Channel Vi ADC
[ Vine{9] Slow Channel D<t—1—
VINN[9] |
[ VINA10] Slow Channel <1 VREF
VINN[10] D> |
[ VINA11] Slow Channel Dt
VINN[11] D>
-
AD@_IN12 [} [ \\ZNF([ﬁ]] Slow Channel N_Dq
INN|
[ Vine13] Slow Channel Dt
AD@_IN13 [} e <t
\\/Il:;: VINF([M]] Slow Channel 1
VINN[14]
VREF: t——
VREF xNF[[J:g Slow Channel o
INN|
VREF: t——|
VREF qu[iZJ] Slow Channel
REE- - NN : -
VREF - VINA1T] Slow Channel
REF VINN[17] -
VREF VinA{ 18] Slow Channel <1
Verern il D<t—
VREF— {18 P
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10.3.4 p

A D [ ADC1 | N16

A Veat 2 | ADC1 I N17

A p & A VrRerinT | ADCx | N18
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31 16
' ' ' ' ' '  Reeved ' ' ' ' ' '
15 . . . . . . . . 7 6 5 4 3 2 1 0
Reserved JENDCA | ENDCA STR JSTR JENDC ENDC AWDG
I I I I I I I I rewd  rewd  rewd  rew0 rew0 rewd rc w0
B
31:15 Reserved G - G Bv A
6 JENDCA K - B~ Any injected channel end abnversion flag
K - ) uwl pQ0 A
0 ;
\ A
5 ENDCA K B~ Any end of conversion flag
t ~ ) wl ©»Q0 A
0 ;
\ A
4 STR ! B~ Regular channel start flag
t B ) wl 92Q0 A
o t '
Co A
3 JSTR - B~ Injected channel start flag
~ ) wl 9»Q0 A
g - ,
1 - A
2 JENDC - B~ Injected channel end of conversion
~ ! ) wl 9»Q0 A
0 ,
1 A
1 ENDC B~ End of conversioh
! - ! ) wl ©»Q0 A
0 ,
1 A

20/5 36
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B
0 AWDG B~ Analog watchdog flag
A4v ¥ 33ADC_LTR ADC_HTR H D w T 2}
Qo0 A
0 0 Hp ’
1 0 Hp A
10.123ADC L T ADC_CTRL1
Z ' 0x04
BPyv' 0Ox0000 O0O0O0O
31 24 23 22 21 20 19 16
I I " Resoved I I s | D Reserved I DUSEIL[3:0] I
15 . . 13 12 11 10 9 8 1’;" "ZV 5 4 . r‘:v . 0
DCTU[2:0] DICH [DREGCH|AUTOIC | 4or st [scanmp| 'ERDC | AWD - leNpereN AWDGCH[4:0]
. — . — — — — — — — — . — . .
B
31:24 Reserved G - G BvA
23 AWDGERCH 0 ~ Analog watchdog enable on regular charinels
B >} A
] t i :
' $ 2t A
22 AWDGEJCH - ~ Analog watchdog enable on injected charihels
B >} A
0 ~ ~ ,
1 ~ , A
21:20 Reserved G - G Bv A
19:16 DUSEL[3:0] Dual mode selection
BTy ADC b A
0000 '
0001 T+ - '
0010 T+ 0 '
0011 "+ i ’
0100 "+ i '
0101 - '
0110 ! '
0111 i ’
1000 i ’
1001 ° 0 A
* ADC2T ' BAwG B [ ADC i v’ e
" i Fo™ [ ADC Ty Kk A
20/% 36
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B
15:13 DCTU[2:0] ~ Discontinuous mode channel count
BTy [ 0 A
000 1l ’
001 2a ’
éé
111 8e A
12 DJCH - Discontinuousnodeoninjectedchannel3
) A
g - 150 '
r - 13 A
11 DREGCH ! st "~ Discontinuous mode on regular chanhels
B ) A
o] 3 130 '
M 13t a A
10 AUTOJC B - ! ~ Automatic injected group conversion
B ) N ! i ! 7
o - - - ! '
1 : - ! A
9 AWDGSGLEN T Vel w 5t a ~ Enable the watchdog on a single channel
scan modé
B D * 6 AWDGCH[4:0] i w
: w A
0] ta ’
1 1% 3:a A
8 SCANMD Scan mode
B ) Y A 7 ADC_RSEQx
ADC_JSEQ A
0 ,
1 A
! Y ADC_CTRL1.ENDCIEN ADC_CTRL1.JENDCIENS ~
ADC_STS. ENDC ADC_STS.JENDC | 7 e b A
7 JENDCIEN - T a ~ Interrupt enable for injected chanriels
B ) Ny ~ "H T A
0 JENDCT
1 a JENDCT A
6 AWDGIEN T a ~ Analog watchdog interrupt enable
5 o . H T A -
[ F ARES BB wT A
0] T 7
1 a T A
20/®6 36
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B
5 ENDCIEN ENDC T a ~ Interruptenable for ENDC
Pooe Ty W - ! 5 T A
0 ENDCT
1 3 ENDCT A
4:0 AWDGCH]J4:0] P~ Analog watchdog channel select bits
"B ) Y G ~ A
00000 ADC - 0]
00001 ADC - T
01111 ADC - 15
10000 ADC - 16
10001 ADC - 17
10010 ADC - 18
G TTvA
10.124ADC L Z ADC_CTRL?2

Z ' 0x08
Pv' " Ox0000 00O00O

31 24 23 22 21 20 19 17 16

I I " Ressved I I TEMPEN| SPSTR | SWSTR | EXT. E)I(TRSEL[Z:IO] Reserved
15 14 12 11 09 sr;vlrwllwlrwlz B 1 0
G EXTISEL[2:0] ALIG Reserved ENDMA Reserved ENCAL | CTU ON
™ I ™ I ™ I ™ I I I I ™ ™ ™
B
31:24 Reserved G - G BvA
23 TEMPEN D Vrernt  © Temperature sensor ancaént enablé
B ) Y " D VREFINT A
(o I D VREFINT
1 D VRernTA
22 SWSTRRCH 0 " Start conversion of regular chanriels
B ) Yy - - ) A
ADC_CTRL2.EXTRSEL[2:0]F T SWSTRRCHb w0 Hp~ B 6 ~ W
t A
g B '
1 t A
21 SWSTRJICH - "~ Start conversion of injected channels
B ) y ° CofTy y ) ) A
ADC_CTRL2.EXTJSEL[2:0} T SWSTRICHH 4 OHe®~ B 6 - & ~
20/ 36

M E° NSING TECHNOLOGIES INC .

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



»

"P: EIRIﬁ?K www.si ngt @mh
B
0] B ’
1 - A
20 EXTRTRIG 0 i} " External trigger conversion mode for regular charinels
B ) Y A e S O Hpe A
0] He -~ ’
1 He ° A
19:17 EXTRSEL[2:0] B 0 ! Hp = External event select for regular gréup
"B Hey ~ 1t | A
ADC1 ADC2 0 '
000 1 CClHwm’ 100 3 TRGOHb®'
001 1 CCxHuw'’ 101 4 CCa4p'’
010 1 CC3up’ 110 EXTI 11/TIM8_TRGOL® '’
011 2 CCHwp’ 111 SWSTRRCH
16 Reserved G - G BvA
15 EXTJITRIG - 0 " External trigger conversion mode for injected charinels
B ) Y Ty T 0 Ho A
0 He -~ '
1 Ho - A
14:12 EXTJSEL[2:0] - ! Hwbo ~ External event select for injectgdoup’
"B ¢ 0 "~ Ho A
ADC1 ADC2 ‘
000 1 TRGOH® ' 100 3 CC4up'’
001 1 CC4wp’ 101 4 TRGOH®'
010 2 TRGOw ' 110 8 CC4up’
011 2 CClHwp’ 111 SWSTRJCHA
11 ALIG Data alignmerit
B ) A & 18 1A
g - ,
1 A
10:9 Reserved G - G Bv A
8 ENDMA U Direct memory access mdde
B ) A 7 H - & DMA L A
0 ba DMA
1 3 DMA A
7:3 Reserved G - G BvA
2 ENCAL A/ID % AJD Calibratior?
B ) Y %o %o ) A
(0] %0
1 %0A
20/ 36
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B
1 CTuU Continuous conversién
B D A BB g i [ B A
g o '
1 A
0 ON A/D /7~ A/D converter ON/OFF
B ) A PuAOGd Q i wo ADCC T A
BuyiAlo Q" Al1o A i b H tsTaAB’
a 1 oA
0 " ADC [ %o ’
r * ADC A
' T Ir”# ONg 7 ~“rby 0 A W 7}
A
10.125ADC I ADC_SAMPT1
Z ' 0xo0C
BPyv' 0Ox0000 O0O0O0O
31 . . . . . . . 24 23 . . 21 20 . . 18 17 . 16
Reserved SAMP17[2:0] SAMP16[2:0] SAMPI15[2:1]
15 14 1 n 9 8 IrgvSI r;N 2 rjvo
SAMP SAMP14[2:0] SAMPI3[2:0] SAMP12[2:0] SAMP11[2:0] SAMP10[2:0]
- X — . X — . X — . X — . X — .
B
31:24 Reserved |G ~ G BVvA
23:0 SAMPXx[2:0] X Channel x Sample time selection
"B G @ A B G biA
ADC_SAMPT3.SAMPSEL =0 R
000 1.5 ' 100 415 °
001 7.5 ' 101 555
010 13.5 ' 110 715
011 285 111 2395 A
ADC_SAMPT3.SAMPSEL ="1 R
000 1.5 ' 100 195
001 2.5 ' 101 615
010 4.5 ' 110 1815
011 75 111 6015 A
10,126 ADC ~© y4 X ADC_JOFFSKF¥A. 4
Z ' 0x1K&20
BPv' ' 0x0000 O0O0O0O
20/% 36
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T T T T T T T T
Reserved

Reserved

OFFSETJCHx

™

B
31:12 Reserved G - G BvA
11.0 OFFSETJCHXx[11:0]] ~ X Z ~ Data offseffor injected channelx
"By - G4 T:" VA Ty
ADC_JDATX T 0A
10.127ADC 2 ADC_SAMPT?2
Z " 0x10
BPyv' 0Ox0000 O0O0O0O
31 . 30 29 . . 27 26 . . 24 23 . . 21 20 . . 18 17 . 16
Reserved SAMP9[2:0] SAMPS8[2:0] SAMP7[2:0] SAMP6[2:0] SAMPS5[2:1]
15 14 . . 11“2, 11 . . F;V 8 . . rgV 5 . . Y;’V 2 . T\I’V 0
SAMP5 0 SAMP4[2:0] SAMP3[2:0] SAMP2[2:0] SAMP1[2:0] SAMPO[2:0]
— s — s . — s s — s s — s s — .
B
31:30 Reserved G - G BvA
29:0 SAMPx[2:0] X Channel x Sample time selection
"B 6 @ A B G bi A
ADC_SAMPT3.SAMPSEL =0 n
000 15 100 415
oor 75 101 555
010 135 ° 110 715
011 285 111 2395 A
ADC_SAMPT3.SAMPSEL =71 7
000 15 ’ 100 195 '
001 25 101 615
010 45 ’ 110 1815 '
01t 75 111 6015 A
10.128 ADC v " ADC_WDGHT GH
Z " 0x24
Py' 0x0000 OFFF

21/®36
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31 16
Reserved
15 12 11 0
Reserved HTH[11:0]
™w
B
31:12 Reserved G - G BvA
11:0 HTH[11:0] v " Analog watchdog high threshéld
"By v A
10.129ADC Y v “"ADC_WDGLOW
Z " 0x28
Pv  0x0000 O0O0O0OO
31 16
Reserved
15 12 11 0
Reserved LTH[11:0]
™
B
31:12 Reserved G - G Bv A
11:0 LTH[11:0] Y v 7 Analog watchdog low threshdld
"By Y v A
10.12100ADC ¢t ¢ I ADC_RSEQ1
Z " 0x2CcC
Pv:  0x0000 O0O0OO
31 24 23 20 19 16
Reserved LEN[3:0] SEQI16[4:1]
™ ™
15 14 10 9 5 4 0
SEQ16_0 SEQ15[4:0] SEQ14[4:0] SEQ13[4:0]
™w ™w ™ ™w
B
31:24 Reserved | G -~ G Bv A
21/ 36
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B
23:20 LEN[3:0] ? ! " Regularchannel sequence length
"B Py t | T A
0000 la ’
0001 2a ’
1111 16 A
19:15 SEQ16[4:0] LT 16e " 16th conversion in regular sequehce
"B P H LT 16e " 0~18 A
14:10 SEQ15[4:0] LT 15 " 15th conversion in regular sequehce
9:5 SEQ14[4:0] t 1T 14e " 14th conversion in regular sequehce
4:0 SEQ13[4:0] t LT 13 "~ 13th conversion in regular sequehce
10.12.11ADC t | 2 ADC_RSEQ2
Z ' 0x30
BPyv' 0Ox0000 O0O0O0O
330 29 . . s % . . 20 9 . 16
Reserved SEQI12[4:0] SEQ11[4:0] SEQ10[4:1]
15 14 . . ™ 10 o . . ™ s 4 . m 0
SEQ10_0 SEQI[4:0] SEQS[4:0] SEQ7[4:0]
— . . — . . . . — . . . . — . .
B
31:30 Reserved G - G Bv A
29:25 SEQ12[4:0] 1T 1% ~ 12th conversion in regular sequence
"B p ¥y LT 120 " 0~18 A
24:20 SEQ11[4:0] 1T 1lle ~ 11th conversion in regular sequence
19:15 SEQ10[4:0] T LT 10e ~ 10th conversion in regular sequehce
14:10 SEQ9[4:0] T LT % ~ 9th conversion imegular sequente
9:5 SEQ8[4:0] 1T 8e " 8th conversion in regular sequence
4:0 SEQ7[4:0] 1T Ta 7th conversion in regular sequehce
10.12.12ADC ¢ | 3 ADC_RSEQ3
Z ' 0x34
BPv' ' 0x0000 O0O0O0O
31 . 30 29 . . . . 25 24 . . . . 20 19 . . . 16
Reserved SEQ6[4:0] SEQ5[4:0] SEQ4[4:1]
15 14 . . ™ 10 o . . ™ s 4 . rw 0
SEQ4_0 SEQ3[4:0] SEQ2[4:0] SEQ1[4:0]
— . . — . . . . — . . . . — . .
21/536
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31:30 Reserved G - G BvA
29:25 SEQ6[4:0] t LT 6@ "~ 6th conversion in regular sequence

‘B D y 1T 6@ " 0-18 A

24:20 SEQ5[4:0] t LT 5e "~ 5th conversion in regular sequenhce
19:15 SEQ4[4:0] t LT de ~ 4th conversion in regular sequehce
14:10 SEQ3[4:0] t LT 3e ~ 3rdconversion in regular sequefice
9:5 SEQ2[4:0] t LT 20 ~ 2nd conversion in regular sequehce
4:0 SEQ1[4:0] t LT le "~ 1st conversion in regular sequehce

10.1213ADC ~ | “~ ADC_JSEQ

Z " 0x38
Pyv' Ox0000 O0OOO0O

31 . . . . . . . . . 22 21 . 20 19 . . . 16
Reserved JLEN[1:0] ISEQ4[4:1]
15 14 . . . . 10 9 . . . . 5 ™ 4 . . f\l’V . 0
JSEQ4 0 JSEQ3[4:0] JSEQ2[4:0] JSEQI1[4:0]
— . X — . . . X — . . . X — . .
B
31:22 Reserved G - G Bv A
21:20 JLEN[1:0] - ! ~ Injected sequence length
B D Hu ~ LT A
00 1le '
01l 2@ '
10 3e '
11 ‘e A
19:15 JSEQA4[4:0] ST de " 4th conversion in injected sequehce
B D Hu 1T 4 “ " 0~18 A
b /b " ADC_JSEQ.JLEN[1:0] ¢4 ¢ /[ (4
JLEN) Ao - ADC_JSEQ[21:0] = 10 00011 00011 00111 00010 Y
Vi "74333 b 237334
14:10 JSEQ3[4:0] ST 3e ~ 3rd conversion in injected sequehce
9:5 JSEQ2[4:0] ST 2@ ~ 2nd conversion in injected sequehce
4:0 JSEQ1[4:0] LT le " 1st conversion in injected sequehce
10.12.14 ADC ~ X ADC_ JDA®XXL.". 4

Z ' 0x30x48
Pv® " 0x0000 0O0O0OO

21/336
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31 T T T T T T T T T T T T T T T 16
Reserved
15 T T T T T T T T T T T T T T T 0
JDAT
B
31:16 Reserved G - G BvA
15:0 JDAT[15:0] - ~ Injected data
I A T A
10.1215ADC " ADC_DAT
Z " 0x4CcC

Pv' ' OX0OO®®O

31 16
ADC2DAT
T
15 0
DAT
B
31:16  |ADC2DAT[15:0] |ADC2 " ADC2 data
ADCIT' T ADC 1~ ~ B ° =3,ADC2 t A
ADC2T"' b a "B A
15:0 DAT[15:0] 1 " Regular data
"By v : A ) A
10.12.16 AD C Ne " ADC_DI FSEL
Z " 0x50

Py Ox0000 0000O

31 19 18 16
Reserved DIFSEL[17:0]
rw
15 T T T T T T T T T T T T T T l 0
DIFSEL[17:0] Reserved
rw
B
31:19 Reserved G - G BvA
18:1 DIFSEL[17:0] No 180 1 ~ Differential mode for channels 18 t6 1
21/ 36
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B
DIFSEL]i] = 0:ADC "+ i :
DIFSEL][i] = 1:ADC Y i+l Ne A

0 Reserved G - G BvA

10.1217ADC " ADC_CALFACT

Z ' 0x54
BPy' 0x0000 O0O0O0O

31 . . . . . . . . 23 22 . . . . . . 16
Reserved CALFACTDI[6:0]
15 . . . . . . . . 7 6 . . . ™ . . . 0
Reserved CALFACTS[6:0]
B
31:23 Reserved G - G Bv A
22:16 CALFACTDI6:0] Ne " Calibration Factors in differential mode
B~ ) p Q" A
Ne ™ %o T opwy %o A
p" Ya % Q°  BA % b ADCT O |
b "1 ’ Ne %o A
! o7 H ADC_CTRL2.0ON =1, ADC_STS.STR =0, ADC_STS.JSTRZ0
" ADC ~A
15:7 Reserved G - G Bv A
6:0 CALFACTS[6:0] 3 " Calibration Factors in SinglEnded modé
B~ ) p Q" A
i " %o T opw %o A
p" Ya % Q°  BA % b ADCT O |
b "1 ’ i %o A
“ p7; H ADC_CTRL2.ON =1, ADC_STS.STR =0, ADC_STS.JSTR20
" ADC ~A
10.1218ADC L 3 ADC_CTRL3
Z ' 0x58

Pv' Ox0000 0043

31 16
T T T T T T T T T T T T T T T
Reserved
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T T

VABT JENDC | ENDC .
Reserved MEN IDPWMOD| AIEN AIEN BPCAL | PDRDY RDY |[CKMOD |CALALD| CALDIF RESJ[1:0]
1 1 1 1
™ ™w ™ ™w ™w r r ™w ™w ™ ™w
21/% 36
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31:12 Reserved G - G BvA
11 VBATMEN Vbat a ~ Vbat monitor enable
0:
I 3
10 DPWMOD Deep Power Mode
0: ADCb g ° ADC ~ PowerDown '’
1 ADCb g ~ ADC -~ A
9 JENDCAIEN Kv 7 T & Interrupt enable for any injected chanfiels
B ) Y / - T A
0 ADC_STS.JENDCAT ’
1 ADC_STS.JENDCAT A
8 ENDCAIEN K v T a ~ Interrupt enable for any regular channels
B ) Y /K T A
0 ADC_STS.ENDCAT '
1 ADC_STS.ENDCAT A
7 BPCAL %o = Bypass calibratich
o ,
1 A
6 PDRDY ADCY w %o Power down ready
0] %o
1 % A
5 RDY ADC%0 Ready
0] %o
1 % A
4 CKMOD " Clock Modé
(0] AHB'
' PLLA
3 CALALD %0 calibration auto load
0 ,
1 A
2 CALDIF Ne %o Differential mode for calibration
B ) Y %o Ne ~ A
0 Q~ ENCALSP i ~ W - %
1 Q~ ENCALP Ne ~ 7l %oA
1.0 RES[1:0] Ne Dataresolutiofi
B ) - Ne A
00 68’
01 88’
10 108"
11 128 A
21/6 36
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10.12.19ADC 3" ADC_SAMPTS3

Z " 0x5C¢C
Pv' Ox0000 O0OOO0O

15 4 3 2 0
I I I I I Reselrved I I I I I SAMPSEL| SIAMP 1 8[2:(I)]
s s s s . . s s s s . — . — .
B
31:4 Reserved G - G BvA
3 SAMPSEL (Sample time selection)
SAMPSELB w 0 ~ SAMPx[2:0] 6v 1
000 15 100 415
o0r 75 101 555
010 135 110 715
011 285 111 2395 A
SAMPSEIB w 1 ~ SAMPx[2:0] 6v 1
000 15 100 195 °
001 25 101 615 '
010 45 ’ 110 1815
01t 75 111 6015 A
2:0 SAMP18[2:0] (Channel Sample time)
y ADC_SAMPTZy

21/636
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