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ooodHdEHoo B 157 T2 0% 5040
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19[- AT32F425 &5 BIEFH
25 BRI

e Bhi, JEIEBOOTOS| JHIAFH /RS HAENBOOTLAL B & Al LA B = Ff s S X ity —Fbr
® P IRAEAF A s )5 B

®  NEENFE AR X E 3

® HHSRAMJEZ).

Ja s NEFEF (Bootloader) £ T o s AL X o, A LUE USARTL1EUSART 2% A 47 2 i 2
e, 3L ENEFET (Bootloader) XTAT32F425[1) 5| L& .

£ 3. BB EF (Bootloader) KI5 HWEE
i d »of B T
PA9: USART1_TX
PA10: USARTL RX
PA2: USART2_TX
PA3: USART2_RX

USART1

USART2

2.6 b

RGAAEE NG, B A E48 MHzI AR (HICK) 262045 (8 MHz) #3% NERIAICPUR £},
B J5 AT DL BN . BB 14~25 MHz S SR (HEXT) 5 2446000 21 s i di 4R 2 %
B, EEREOCH, RS A SR BIHICK, BT LA A R W [FIRE 4 PLLAE A ) ek
AN AR AIR SR, At it B AR E

23 1) 20 B 2 A 20 40 8% T TiE B AHB AR FIAPB . (APBLARIAPB2) 4% . AHBHIAPBI#x
96 MHz.

F4h, AT32F425 25177 5 W ik — N5 0 B Shi Bhis e (ACC) AR,  mdl NI £ HICK 48 MHZ
AP e, AT CRUELE BE AN P 45 IR Y Y HICK P s R A

27 ERABAHmBO (GPIO)

FNGPIOS| AR v] LA ECEEAC B i . GESR IR e BRI D« N GRS, arEiR
W EREC N R BUE R AME IR T . 2 BGPIOT| HHS 5 B sl i) 2 MM IEE . B
GPIO3| JHERA K A dE I fE

EREMENT, GPIOF|IFI4MEIhRE AT LB — MR e RS, DL M5 A GPIOFF 47
"

2.8 EHEGFMFRUTRERZE (DMA)

7 EE H DMARE WS & FAF A SR BIAE A% AMIR BIAA SR AN 25 B AN I EE M4 % . DMAIRITE 5 %
A GBS 58 A R

DMAFE Il 88 LRI LR T X (3, M3l ds 2R o XK B, B/ a3 T 11
FAMEEA S LT IREEDMATE RAHIE, RN SCRER AR o« 8 AT A RO, JF BRI
FNECHE B bR 2 64 i P s B A 32 BRI

DMATF LLAF EZ 4% SPI, 12S, 12C, USART, JifiElf#TMRx (f% TTMR13/14) ,
ADC.

B I ARTETAN %167 299, 000
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AT32F425 &% HEFt

29 EN# (TMR)
AT32F425 25 M S 2 1/ e 8% 7TAE e i g2 e AR el 28, LKL N RGN E €
o 2%
TR T e 8% 18 e i g3 H A 2 i) 28 1 T Re .
x4, ENBRIEELE
EERY | wME Zii WEEAT | FAMREN | DMA R | BiUHEEE | ma
o TMRL 16 fir s, g, | 1~65536 2 [f] . 4 3
e R | BT
[, IR, | 165536 2]
TMRZ | 82 | ek i N =
[, IR, | 165536 2]
TMRS | 38R | ek i N %
i TMR13 66 | 1765536 21 - ) .
= TMR14 . i (AT 25 B8
1~65536 2 |f]
oy i1
TMR15 16 fi7 if T H 2 1
TMR16 1~65536 2 [d]
i 0
TMR17 16 fir e AT = 2 g ! !
s TMR6 16 ki e 1~65536  [H] 4 = p
- TMR? " : [T 2 B 8
29.1 BZERNE (TMRL)
— N EJUER 2 (TMR1) 7] UL#EE B AE 7 Bl B 6B IE B = MHPWM KR B2, & BA W n] dnfE st X id
AN HEANPWMETH, B A] DU 24 5 e 2 i e B 28 o DU N7 )i aE m] DU T
® i AFHIR
o rHithE:
® EAEPWM GHZEidooxt )
o
it & N16H bR i 2e i, & B TMRXER 2% G A ThEE . Bl B N166PWMK A gsit, & B A
2 fHIEE /1 (0~100%) .
PEVRBEA T, T T LRSS, IR PWIR HEAS I, AT I F s iy th R T 5.
IRZ Thae#l S e iy 2 A0 A, PEBEsEMIEARE], Rt s 2% e i) 28 n] LU o e I gy e Dh e 5 iE H e
B g b [E) e, AL R B S ThRE .
ooo38dé%0 o LA THRA,299) 5040
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2.9.2 BHAENE (TMR2~3 f TMR13~17)

AT32F425 %71 i, WE T 2874 0] R 4T B H E N as

® TMR2AITMR3
TMR2 25T — 3207 B Ik 3G 16 I o E B A — N 16 AL oy s, M TMR3Z 3T —A
1647 F B0 3 e IR T B S A — AN 16407 TR SIS o 1X 8 5 I S TE K 1 5 2B e B rT 4 4t
AN IETE, REASEE AR AT TR frH ELE PWMAT R AR =
EATEREIE I I AR T R e I AR SRR AR, SR EDE s TR . R IRRE
N, VHEER T DARERSS . AT — bRtk I S A R T AEPWMET H . BN 58 I 2R R AL I DMA
R
XU S I ARIE BRI AL B B AR AL AR 1S S, AR F 3N E IR AR AR A i

® TMR13FITMR14
XS I AR T — AN L6ALH A SN EGE I Es . — N L6 TS AT g A LN IR (B TE, A
EE T TR i . PWMAT R R A e, B ATRT DA A T Rl e B 2 A
Ao e AT AT DL AR fA7 B 5 B

® TMR15, TMR16, FITMR17
X =AM e I A R 1647 [ 2 B S0 I TS L6 T e . TMR1SHE A 24N liE M1 H
AMEE, TMR1I6AITMRL7EA 1AM EE LA BAMEE . A 8 76 vl FH T F 8 384 H LA,
PW M ERJ&] A A H
XS B 38 P E I E I R EE R T R P R AR, SRR DD s BT R
RN, TR AT DAPARSE . X e i 35 5 0T I DMAIE SR AE b .

293 EAXEKE (TMR6 F TMR7)
IX 27 B 4 24 BGE FH (9 1607 I TS

2.9.4 RGHE ERT#E (SysTick)

RAEN a3 T T SEmHRAE RS, Wi NMEM PR S . e A BUT ThEE:
® 2407 [ AT
°
°
°

H 3h Ehn# o 5e
MFEES MO, FEAE— N R R G BT
W] Y RIS e Y

2.10 EII1#M (WDT)

B VR — AN 1200 1l B A — A 8AL A T s I L, B FIREE A EELICKAR i b RIDNIX
AN BT T B, T BUE RS AT TURBEIRA AU . B R DA A T 1 A R AR A R N
BN RGE, BN E HUER s N R P S I B Sl RS s T I E A T 12
HERS. FFBET, s T DR 4.

2.11 HOREFETIH (WWDT)

W ORET IR NG A TALRSE R R, P L E A 84T, En A RE T TR A
HHRN 2 ARG BB BIE), BARIHE P Wohae; EIRER, s DR
4k

ZHo

oo 20211220 % 187 29 000
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SR[-R AT32F425 %% $ETFH
2.12 WRASERETAr (ERTC) MHMBtHEFER (BPR)

FA v (At P 3 4

® ISRALSIRTE P (ERTC)

® 532f bt FF A% (BPR)

W SER I B (ERTC) & — ML BCDER #3/1HE#% . B NI ThRg:

o HEAM. . /i (12824084 « EWJL. H. AL 4, #%X8BCD (g
0O .

P At ks Y AP E

H &R H R B0N28. 29 (H4E) . 30, iB&31K.

A G R ) R T g AR 10 ) B A v 07 R A DA R R AR AR LA e I 1)

®  NRMERSRATRIMWZE, AlEIE512 Hzf s 4 ERTCHE TR

[ e 7 A7 % T LE AR A RN [ A s R 4%, T B0t il I 0 B DA LA ) e o DA A s JR SR e e, {8
T o PR G FE R 1647 PTG AR k] [ S E E OB T HEE, 7T EERR 120 ps R AFRE36/NE E B i
IV RS . 320 AP A E v gm R M B AD . By b, /N B LRI H .

20L AT A A FH T Bf (A1 BEE R b o BRIME DL T, B EC B A 32.768 KHZ T £ A= B LRD 1 B [
i

bt EFF S (BPR) N32f & fF #8720 15 I H 7 B #d . it i S A A S ERG R
AL e YRR S A7, WA AE G AU e B8 i 5247

2.13 BEfEEO
2.13.1 HBATH/MERED (SPD) /AMERBTHED (2S)

ZIE3ANSPIEN, fEMBR MR T, 4RI (@A R ik 36 IR A/Ab . 3L A Fl 445 o ml

FEAESFh BRI, W B WIS E 1607 . A ICRCF M LR ARISD K. MMC. 1

SDHCHIR . AT [SPHE S Al LU HIDMAREAE .

SPHZ MR FL E N THE A TAE, T IR A8 .

ZIR3AMFHERIE X CIPSH L (5SPIEHD AfLATAE T Fei AR . 334N 0 ) DAL B 916/24/32
B4y BRI N B T T AR, SRR IR AR 8 kHZH192 kHz, 4{F —/MPSH: LR E N
P, B B I R] L LA256 45 RAEAT R i

FANATI2FA25 251 7= i BAG AT B 2AN XL 1ASHE AR 20 & B AN 4 WU LIPS ThRE, HA1/MPSiE N

AR S B E B I SPUE A

JIT A 12S 21 m]  FH DMAF il 28 o

2.13.2 BAFPIRPW RS (USART)

AT32F425 251/, WE Ta4NEHEZD P ok 4 (USART1~4) .
XANMUSARTHE IR F 42815 . L IrDA SIR ENDECAE Mg fihd . 22 AbFi 3@ S p k. B R
TiEfER. FILINE/NIIRE. FrA# 0 G RCTSHIRTSE 5 B . RS485IKENTREE 5. Hf
Z1SO7816 1 fe-RAKAISPLIEB . Fra # A8 AT LUE FHDMAERE . FIECE N TX/RX 5| I
#e.

BT B 1 A 3 R A m IR 6 IR AL/ AD

oo 20211220 % 197 29 000
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2.13.3 NEERBHEL (1°C)

2ANPCRZ N, B TAET 2 R s A FrtruERi (standard mode, #5100
kHz) . Puigfi= (fast mode, #5400 kHz) . Flifsmbs iz (fast mode plus, &l
MHz) , 7> GPIOSZ 5t i FLIA R A BE 1120 mA.

1PCH: S FF7Ar 100 Tk, 707 MASE SR SCREU I IE Tk Y T B CRC AR A 2R IR B4 o
EATT UE F DMAEAE 3 3 RFSMBuUS . 26 2.0t /PMBUS . £k .

2.13.4 EH|FRXIBMWL (CAN)

1/NCAN#Z A MVE2.0AF12.0B (3 , MR EIELIAI/FS . B0 IR IZ LA AR IR AR 1
PRAEMURI 290 AR IRFF I i, BA 3N REIRFE, 24 EH3IREMEIRFIFO, F1144 ] 75 13
WA, CANTEHIZE LA 256 N7 KL FISRAM, It I SRAMAS I H A A {4 AR 5 FL =

2.13.5 W E4THAL On-The-Go £ (OTGFS)

AT32F425 B 1MER TR 22 HI0TG4# (12 Mb/s) B4 M EHLBL s hI kit . OTGFSKiH
HUSB2.0MIOTGL.3M . & HA v A B B s, I SRR E NS . OTGFSHE
F 148 MHzI g &8 EPLL™ A4, AR & 1520t il B4k 48 MHz HICKI 4 .
L) ZAR A

® L H1280F TiSRAM (A HIH A AT AT #1563 52)

8NN + 84NOUTHi st (L83 410, AR

16/MEIE (EHED

SOF#i

HAUSB2.0VML, FRAELUR fRHE .

— FEHUE: AR GE

— WA A

2.13.6 5 RF#E (IRTMR)

AT32F425 28 HR- ML T 404 R S48 3£ FTMR16. USART1. 5RUSART45TMRL7IA] ) N &R
TMRL7H T4t 5%, TMR16. USARTL. SUSARTARMERZEMEES . AIMHE S1E
PB9kPA13_Lr .

RNAERAANERES, BAERE B TMR16EE LRI TMRL7:EE 1 UL S IER R . I A bREEIRIK
TR A S T T O G A 1 S I S L RUR TE R A

2.14 EHITIREHK (CRC) HHEET

CRC (JEHIURENSS) tHHITA T — N e 2 iU 4%, 320 8 77 E —"CRC
o FEARZ MR, 2T CRCIHIAM I T 5 uE S % fay A7 A 1R — Bdk

oo 20211220 % 20 29 000
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AR AT32F425 25 BIRTFM
2.15 FERBFHEHS (ADC)

AT32FA25 & 4177 i, IR 1207 BLHE i 4 ds (ADC) , 1] DASEEL LR B7 o1, JLi
K164 R IETE FI 24 PN HEE,  H A X AN P BRI TE 20 A G B Vssa T 555 HL R
(Vrernt) o TEFFIRT, BBNHATIEGE & M — A N A 46

WS EHE (Vintry) NADCEEME T — Mg M H R . Vinrrv N BEHZRIADCL_IN1 7% N\ iE
i

ADCH] LLfs I DMA#:AE o

R I T BETh BE AU VPR RS MMM IS L — % 2 BREFT A I R I, Ak IS5 S8 TR 1
BB, A=A .

HIE A e 8 (TMRx) FIEZOet 88 (TMRL) FEAERIF4:, 1l LLA: A P B 2 BB 21 ADC (1) 8 7 462
I e, N AT RETADCH e 5 Bl A5

2.16 BITRIEWR (SWD) MET&EE (SWO) #O

WHKARMISWDHE H, X2 — AR AT A0 O, AT DAL A AT 20 FHERE R H bR, KRS
H bR Re sk it SR HESWODhREE N ialet S A0 BRER AL o

B I ARTETIN ® 27 299 0000
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AT32F425 &% HEFt

3 SlIThRERE X

B 2. AT32F425 &% LQFP64 5| {4345

DDDDZS_?DImDD

Web:www.manduic.com

o
'5 N O,
0 00O~ OO OHNTAAA A
S8omO0OmmommmAO000<<
>S>naoMaooaoaooaoaadaa
OO0 OO0 0 000000000
TONNAODON~NOOMTMNAN O O
DOV OOV OVLHOHLULLLOLLOLLWOWOLLWLWLWLWS
Voo ] 1 4801 PF7
PC13 ] 2 47 PF6
PC14 0 3 461 PA13
PC15 O 4 450 PA12
PFO O 5 441 PA1l1
PF1 C 6 43 PA10
NRST O 7 4217 PA9
PCO ] 8 41 PA8
PC1 O 9 LQFP64 40 PC9
PC2 010 391 PC8
PC3 11 38 PC7
Vesa (12 3701 PC6
Vopa 113 361 PB15
PAO 14 3501 PB14
PA1 15 341 PB13
PA2 C]16 330 PB12
MNOOO A ANMSSWULONOO O AN
T A AN NNANANANANANANANOMOMMmM
o ygogn
T TPREEPRCERE
AfooadaoaQdAoacdaoaao@m>>
Qo

Té@l 0%9&-5940
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B 3. AT32F425 &% LQFP48 5| jiil4rfi

o
'6 0 <
0 09009 N0 mdd
oo OmmMmMMmMM<C <
>S>ao0omaooaooaona
I et
OO OOANAO O 0N~
TITTTITLITITIONOM
Voo O 1 361 PF7
PC13 [} 2 35 PF6
PC14 O 3 341 PA13
PC15 O 4 3311 PAl12
PFO O 5 3200 PAl1
PF1 C 6 313 PA10
LQFP48
NRST I 7 Q 300 PA9
Vesa [ 8 20017 PA8
Vopa [ 9 281 PB15
PAO 10 27 PB14
PA1 (11 261 PB13
PA2 (12 25 PB12
MO OMNMNODOOOAANMS
A A A A A AN NNNN
I R A A R B A O
232925358248
Aoooooaoao@@> >
oo
B 4. AT32F425 &% QFN48 5| i or-Ar
o
5 0 <
0 p@O N0 oMo
SO0 MMM <<
>S>o0oMmoooooaa
T I T I T T
O OO MOANAOO N~
ISIITIITITITITONO™
Vop [ 1 360 PF7
PC13 [ 2 350 PF6
PC14 1 3 34 PA13
PC15 [1 4 330 PA12
PFO 1 5 320 PAll
PF1 [ 6 310 PA10
FN48
NRST [11 7 Q 30 PA9
Vssa I 8 29 PAS8
Vopa 1 9 49 28] PB15
PAO [110 27 PB14
PAl1 11 26 PB13
PA2 (112 - 250 PB12
nlinlinlinininlinininlinlnls
S 232858m82088
Vss Aoaooaoooamm>>
aa
noof3H3 380 o ® B3R TR 299 5040
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B 5. AT32F425 &% LQFP32 5| 4 A5

= o
w0 mnd
P0moOmmm<
Smaoaoaooaan
(IO
N1 OO0 OL
M OO MANNNNAN
Vpp O 1 2471 PAl4
PFO ] 2 231 PA13
PF1 [ 3 221 PA12
NRST C 4 21 PA11
Vppa [] 5 LQFP32 20 PA10
PAO ] 6 19 PA9
PAl1 O 7 181 PA8
PA2 [0 8 1717 Vpp
OO0 A ANM<T IO O
R B o IR o B o IO B o R |
T T
NSO OMNOAHA 0
<E<E<E<E<Emm>‘”
AoaAAdaodoa
&l 6. AT32F425 &% QFN32 B ji43Ai
o
= L0
0O N~NoOWLTmo
NOmMMMMM <
AN I e W M s W W o
000
N OOOOWMNOL
MO MO MANNNNAN
Voo |11 247 PA14
PFO |1 2 . 230 PA13
PF1 [1 3 | . 220 PA12
Vopa -/ 5 | 201 PA10
PAO [ 6 | 190 PA9
PA1 [ 7 {33 | 187 PAS8
PAng/énoavamu:l?[VDD
4 L B e B I I B B e |
nEnlnlnEnlnEnlE
i MO ONNNOAN
- CACC<COOm
Vss/Vssa (o M M M a M A H A o
noof3H3 380 o ® 2R TR 299 5040
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B 7. AT32F425 &%) TSSOP20 5| B4 4

BOOTO| 1 20 1 PAl4
PFOLC 2 19 PA13
PF1C| 3 18 71 PA10 (PA12)
NRST] 4 17 [ PA9 (PA11)
Voo 5 16 I Voo
pror | 6 o020 5y
PAL1C 7 141PB1
PA2]| 8 131 PA7
PA3C] 9 121 PA6
PA4C 10 11 PAS5
noof3Hdeo LR THREA 995040
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TRNATI2FA25 R B GIJAIE S, "2 it e T BCA 1251 e BRARE S|4 T T 35 v )
W, EASWIRIAEALE 5 I RS SEPn o A AR . BRAERRDERUEM, 5 AE S A IR A = AT 5
FiT A GPIOHR B NV S HiI N 51 ISR /2 i GPIOX_MUXXZ AZ 3ib BT Re, BN Th g2 i id 45 2
- ELAR AR R D RE

% 5. AT32F425 & 55| e X

Y I
NN%"OOOS 5| AR ﬂ«ﬁ& Thek S Th gk
SISIERSE| smmmw |5|O R e
a || o EL)’LL o = | &
oo S99 3 o
-l1]1]1 |1 Vob S | - v R
-l -l -1 2|2 PC13 11O | FT - ERTC_OUT / TAMP1 / WKUP2
-l -1-131]3 PC14 /0 | TC - LEXT_IN
-l -l -14 |4 PC15 /0 | TC - LEXT_OUT
212|215 |5 PFO 110 | TC TMR1_CH1 HEXT_IN
TMR1_CH2C /
3|13|3|61|6 PF1 /0 | TC SPI2 CS] 1252 WS HEXT_OUT
41447 |7 NRST o | R BRI | NESE A (KR RO
EVENTOUT /
-l -1-1-18 PCO I/0 |FTa 1262 SCL /12C1. SCL ADC1_IN10
EVENTOUT / 12C2_SDA /
SPI3_MOSI /12S3_SD /
-l - -] -9 PC1 I/0 |FTa SPI1_MOSI /12S1_SD/ ADC1_IN11
SPI2_MOSI /12S2_SD/
I2C1_SDA
EVENTOUT / SPI2_MISO /
-l -1 -1- 110 PC2 I/O |FTa 1252 MCK / 125 SDEXT ADC1_IN12
EVENTOUT /
11 PC3 I/0 |FTa SPI2_MOSI / 1252_SD ADC1 IN13
-l -] -181]12 Vssa S| - AL
5|5|5]| 9 |13 Vopa S| - DL
USART2_RX / USART2_CTS/
TMR2_CH1 / TMR2_EXT /
6|6 |6|10]|14 PAO I/0 |FTa 12C2. SCL / USARTA_TX / ADC1_INO / WKUP1
TMR1_EXT
EVENTOUT / USART2_RTS_DE /
TMR2_CH2 / 12C2_SDA /
7177 ]11|15 PAl I/O |FTa| USART4 RX/TMR15 CH1C/ ADC1_IN1
I2C1_SMBA /
SPI3_MOSI / 12S3_SD
TMR15_CH1 / USART2_TX/
8|18 |8 12|16 PA2 I/O |FTa TMR2_CH3 / CANL RX ADC1_IN2 / WKUP4
TMR15_CH2 / USART2_RX /
9|99 13|17 PA3 I/0 |FTa TMR2_CH4 / CAN1_TX/ ADC1_IN3
12S2_MCK
-l -] -] - |18 PF4 /O | FT 12C1_SDA/TMR2_CH1 -
- - -] - |19 PF5 /0 | FT I2C1_SCL/TMR2_CH2 -
D . 1< I 0 | 'ﬁ‘ [ | A ||
ooo38dé%0 o % 26 ; THRA,299) 5040
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SIS

TSSOP20

QFN32

LQFP32

LQFP48/
QFN48
LQFP64

El): B2y
(HALjEThEE)

Gl ity
GPIOZ#?

HAIThee

FAnZh Be

10

PA4

5

FTa

SPI1_CS/12S1_WS/
USART2_CK / OTGFS1_OE /
SPI3_CS/12S3_WS/
TMR14_CH1/12C1_SCL/
SPI2_CS/12S2_WS

ADC1_IN4

11

11

11

15

21

PA5

110

FTa

SPI1_SCK/12S1_CK/
TMR2_CH1 / TMR2_EXT/
USART3_CK/USART3_RX

ADC1_INS

12

12

12

16

22

PAG

I/0

FTa

SPI1_MISO /12S1_MCK /
TMR3_CH1/ TMR1_BRK /
USART3_RX /USART3_CTS/
TMR16_CH1 / [2S2_MCK /
TMR13_CH1

ADC1_IN6

13

13

13

17

23

PA7

I/0

FTa

SPI1_MOSI /12S1_SD/
TMR3_CH2 / TMR1_CH1C /
USART3_TX/TMR14_CH1/
TMR17_CH1/ EVENTOUT /

12C2_SCL

ADC1_IN7

24

PC4

I/0

FTa

EVENTOUT / USART3_TX/
TMR13_CH1/12S1_MCK

ADC1_IN14

25

PC5

I/0

FTa

USART3_RX

ADC1_IN15/ WKUP5

14

14

18

26

PBO

I/0

FTa

EVENTOUT / TMR3_CH3 /
TMR1_CH2C / USART2_RX /
USART3_CK /
SPI1_MISO / 12S1_MCK

ADC1_IN8

14

15

15

19

27

PB1

/0

FTa

TMR14_CH1/TMR3_CH4 /
TMR1_CH3C / USART2_CK /
USART3_RTS_DE/
SPI2_SCK /12S2_CK /
SPI1_MOSI /12S1_SD

ADC1_IN9

16

20

28

PB2

I/0

FTa

TMR3_EXT/
SPI3_MOSI /12S3_SD /
12C1_SMBA

21

29

PB10

I/0

FT

12C2_SCL / TMR2_CH3 /
USART3_TX/
SPI2_SCK /12S2_CK

22

30

PB11

/0

FT

EVENTOUT /12C2_SDA /
TMR2_CH4 / USART3_RX

15

16

23

31

Vss

oyt

16

17

17

24

32

Vob

25

33

PB12

110

FT

SPI2_CS/12S2_ WS/
EVENTOUT / TMR1_BRK /
USART3_CK / TMR15_BRK /
SPI3_CS/12S3 WS/
12C2_SMBA

26

34

PB13

I/0

FTf

SPI2_SCK /12S2_CK /
TMR15_CH1C / TMRL_CH1C /
CLKOUT/
USART3_CTS /12C2_SCL /
SPI3_SCK /12S3_CK

DDDDZS_?DImDD
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SIS

TSSOP20

QFN32

LQFP32

LQFP48/
QFN48
LQFP64

El): B2y
(HALjEThEE)

Gl ity
GPIOZ#?

HAIThee

FAnZh Be

PB14

5

FTf

SPI2_MISO / 12S2_MCK /
TMR15_CH1/ TMR1_CH2C /
12S_SDEXT/
USART3_RTS_DE /12C2_SDA/
SPI3_MISO /12S3_MCK

28

36

PB15

I/0

FT

SPI2_MOSI /1252_SD /
TMR15_CH2/TMR1_CH3C/
TMR15_CH1C/ERTC_REFIN/
SPI3_MOSI / 12S3_SD

WKUP7

37

PC6

I/0

FT

TMR3_CH1/12C1_SCL /
TMR1_CH1/12S2_MCK

38

PC7

I/0

FT

TMR3_CH2/12C1_SDA/
TMR1_CH2/12S2_MCK /
SPI2_SCK /12S2_CK

39

PC8

I/0

FT

TMR3_CH3 / TMR1_CH3

40

PC9

I/0

FT

TMR3_CH4 /12C2_SDA |
TMR1_CH4 / OTGFS1_OE /
12C1_SDA

18

18

29

41

PA8

I/0

FT

CLKOUT / USARTL_CK /
TMR1_CH1/OTGFS1_SOF/
USART2_TX / EVENTOUT /
12C2_SCL

19

19

30

42

PA9

I/0

FT

TMR15_BRK / USART1_TX /
TMR1_CH2/ OTGFS1_VBUS /
I2C1_SCL / CLKOUT/
SPI3_SCK /12S3_CK /
12C2_SMBA

20

20

31

43

PA10

I/0

FT

TMR17_BRK/USART1_RX/
TMR1_CH3/OTGFS1_ID/
12C1_SDA/ERTC_REFIN/

SPI3_MOSI /12S3_SD

176G

PA9

I/0

TC®

TMR15_BRK/USART1_TX/
TMR1_CH2/I12C1_SCL/
CLKOUT /12C2_SMBA

180

PA10

I/0

TC®

TMR17_BRK/USART1_RX/
TMR1_CH3/I12C1_SDA/
ERTC_REFIN

17®)

21

21

32

44

PAl1l

/0

TC

EVENTOUT /
USART1_CTS/TMR1_CH4/
SPI3_CS/12S3 WS/
CAN1_RX/
12C2_SCL/12C1_SMBA

OTGFS1_D-®

180

22

22

33

45

PA12

I/0

TC

EVENTOUT / USART1_RTS_DE/

TMR1_EXT/CANL TX/
12C2_SDA/
SPI3_MISO / 12S3_MCK

OTGFS1_D+®

19

23

23

34

46

PA13
(SWDIO®)

I/0

FT

PA13/IR_OUT/
OTGFS1_OE /12S_SDEXT /
SPI3_MISO / 12S3_MCK /
12C1_SDA/
SPI2_MISO / 12S2_MCK

35

47

PF6

I/O

FT

12C2_SCL / USART4_RX

36

48

PF7

I/0

FT

|2C2_SDA / USART4_TX

DDDDZS_?DImDD
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SIS

TSSOP20

QFN32
LQFP32
LQFP48/
QFN48
LQFP64

El): B2y
(HALjEThEE)

Gl ity
GPIOZ#?

HAIThee

FAnZh Be

PA14
(SWCLK®)

5

PA14 / USART2_TX/
SPI3_MOSI /12S3_SD /
12C1_SMBA /
SPI2_MOSI / 12S2_SD

25|25 38

50

PA15

110

FT

SPI1_CS/12S1_WS/
USART2_RX /
TMR2_CH1/TMR2_EXT/
EVENTOUT / USART4_RTS_DE /
OTGFS1_OE/
SPI2_CS/12S2_WS /
SPI3_CS/12S3_WS

51

PC10

I/0

FT

USART4_TX / USART3_TX /
SPI3_SCK / 12S3_CK

52

PC11

I/0

FT

USART4_RX / USART3_RX /
12S_SDEXT /
SPI3_MISO / 12S3_MCK

53

PC12

I/0

FT

USART4_CK / USART3_CK /
SPI3_MOSI / 12S3_SD

54

PD2©)

I/0

FT

TMR3_EXT / USART3_RTS_DE

26 |26 | 39

55

PB3

I/0

FT

SPI1_SCK /12S1_CK/
EVENTOUT / TMR2_CH2 /
USART1_RTS_DE / USART2_CTS/
SPI2_SCK /12S2_CK /

SWO

27 |27 | 40

56

PB4

I/0

FT

SPI1_MISO /12S1_MCK /
TMR3_CH1 / EVENTOUT /
12S_SDEXT / USART1_CTS/
TMR17_BRK /
SPI2_MISO / 12S2_MCK /
12C1_SDA

28 28| 41

57

PB5

I/0

FT

SPI1_MOSI /12S1_SD/
TMR3_CH2 / TMR16_BRK /
12C1_SMBA / USART1_CK /

USART2_RTS_DE/
SPI2_MOSI / 12S2_SD

WKUPG6

29 29| 42

58

PB6

I/0

FT

USARTL_TX/12C1_SCL/
TMR16_CH1C / USART4_CK /
12S1_MCK /
SPI3_CS/12S3 WS

30|30 43

59

PB7

/0

FT

USART1_RX/I12C1_SDA/
TMR17_CH1C / USART4_CTS/
SPI3_SCK/I12S3_CK

31|31 44

60

BOOTO

JA SR %

32| - | 45

61

PB8

I/0

FTf

USART1_TX/12C1_SCL/
TMR16_CH1 / EVENTOUT /
CAN1_RX/
SPI3_MISO / 12S3_MCK

62

PB9

I/O

FTf

IR_OUT/12C1_SDA/
TMR17_CH1/ EVENTOUT /
CAN1_TX/
SPI2_CS/12S2_WS/
12S1_MCK /
SPI3_MOSI / 12S3_SD

DDDDZS_?DImDD
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3% e
o - R
Nl | S|P I 5| AR 1 . \ )
51212828 wmrmw |(E|O TR Wi sh e
Blo|ooc o w5
[ a2
32| 47 |63 Vss ot
48 | 64 Vob 7 HIR
EPAD -
149 (Vss) s e
EPAD - —
33 (Vss/Vssa) S Herth [ B

Q) 1= %A, O= %, S= s,

(2) TC= bW, FT= —MR5 VHPFAR, FTa= w65 VISFAR, FTf=5 VA PFAZH20 mARAREY), R= I
AN ES EREBERRUR S A5, B = FA N ESS N EH AL FABOOTOS . HrhFTas Wik E NmAFES . A L

WE NI, AR5 VECSFRZRRE, M HLSF 420/ T VDD +

fiy BN TR, BATS VAP A DR

0.3V,

(3) fETSSOP20#%: FAMFHOTGFSLN, SZHFFPALLPAL2 K H & FThigi% it ik B i B JRPAQ/PALO K H & FHIThRE: 24
OTGFS1ffifith}, OTGFS1 D-fIOTGFS1_D+i 5 PA9/PAL0/PALL/PAL2 I Hofi 5 Z I Thfie, B ILOTGFS1_VBUSAH!

OTGFS1_IDf5E*5, OTGIENENES, HBHIIHESZIR.

(4) TEETSSOP20%: % HIPAY/10T| A ELFT 5 VEL T4 2451k
(5) EAfrja, PAL13/PAL14AS| LA E v E FHThAESWDIO/SWCLK, i SWDIO S I A 35 _E 37 H B AT SWCLK 51 A1 P9 35 T iz

EPSPIDEE/NA

(6) LEXTERENPD2XH 2 AHDIRETTEMH .

B I ARTETAN
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4 FrrgERthbbeg

DDDDZS_?DImDD

Web:www.manduic.com

Kl 8. il
OXFFFF_FFFF
Cortex-M4H
NS
0XE000_0000
OXDFFF_FFFF
OX5FFF_FFFF
e
0x4246_8000
0x4246_7FFF
AN BRI GPTE WL X
0x4200_0000
0x41FF_FFFF
0x4002_3400 il
0x4002_33FF g
154
0x4000_0000
XaEPE- {RE7
OX3FFF_FFFF
R
0x220A_0000
0x2209_FFFF
SRAMHAIfir 4 2 B TX
0x2200_0000
0x21FF_FFFF p—
0x2000_5000 2
0x2000_4FFF
- SRAM
0x2000_0000 0x6000_0000
OX5FFF_FFFF
Ox1FFF_FFFF .
Ox1FFF_FA00 - Gk
OXLFFFFa00 | I ARSI
Ox1FFF_F7FF 0x4000_0000
- it 0x3FFF_FFFF
0x1FFF_F400
Ox1FFF_F3FF
ISEUERav IR SRAM
0x1FFF_E400
Ox1FFF_E3FF 0x2000_0000
Ox1FFF_FFFF
ez
PREd 0x0000_0000
0x0801_0000
0x0800_FFFF
N 7s
0x0800_0000
0X07FF_FFFF p—
0x0001_0000 -
0x0000_FFFF FRIEBOOT&E
N7 TES
0x0000_0000 EMEFRIEX
#3W
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5 S A
5.1 ALK H
511 HE/PRBERBE

IR B/ NN AE IR B2 A AR o AERE RN 5 B DB SR 5 VRl Bt
R/ B TR AR B, A fEA 4 Bt AT s,

5.1.2 HMABE

R S HEFTa= 25 °CHIVpp= 3.3 V.
5.1.3 LRI

SR I BAH TR R &I

514 HEFR

Bo. feirR
Backup circuitry
(LEXT, ERTC, Wake-up logic,
BPR registers)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, }
ouT !
5 |
£ |
[ 5 10 !
F>’ Logic !
IN 3 |
|
|
! Kernel logic !
! (CPU, |
; Digital |
VDD ! & Memories) 1
| |
| |
|
Voo j LDO > |
| |
|
2x 100 nF m—t— i !
| |
, ] | |
—— Vss T e !
VDD
L |
y VDDA I
100 NF e
+ 1 pF  — ADC
i 4 Vson > RCs, PLL,

B I ARTETAN ® 320 299, 000
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5.2  #XtEKNE
5.2.1 #HiEd
IRTELRAE B BT W R [ 4axt i KBUeE ] Yk (A6, &7, £8) A HmE, mTREs SEE
RAMERBARIR . X B R 25 e RS2 I B R8T, HEA BURIE L 251t a8 DI Re A ok . 4%
P T AR B AR 261 R 2 2 a4 i mT bk
R 6. BERHE
%5 ik B/Ma LN B
VooeVss | ShE Ak LR 03 4.0
fEFT, FTES L M
PEFTas I LEMAFLIE, 51 IS A A2 Ves-0.3 6.0 .
Vin VNI T YN T e
YETCHI L oM A FBLE
TEFTas M RO IR, 31 A Lt Ves03 +0
Voo | AN 51 2 [l o 2 50 N
VsscVss| | Rz L 31112 1] b T 22 50
x 7. BT
%5 iR N B
Ivoo SN (45 VopaiVop) 150
lvss 2559V HIZE 10 5 LI (IR P ) 150 -
. (T2 GPIOFI 1 31 _E oty h e it 25
2 GPIOFI I 31 1_L- oyt 25
* 8. BERHE
Tre iR Bl B
Tste fEAT IR G -60 ~ +150 e
Ts BN RE 125
000833800 LI THREA 995040
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5.2.2 HSHUEME

HF =ZAANFEPMIR (HBM, CDM, FILU) , ffHFRAERI &7, X0 A 3k47 58 5 A DLk

B TR T T e

#E e (ESD)
R TR RN BT A L T 51 E . 3XANIAAT 5 JS-001-2017/3S-002-201 845 #E -
& 9.ESDE
e ZH ¥ %8 | RMEO | B
Vesowew | i HUEHE AL (AR Ta=+25°C, £##JS-001-2017 3A +6000 v
Vespeom) | FFHRUSHIHELE (FEHRABAD | Ta=+25°C, #4JS-002-2018 1] +2000

1) HLEEEEL, AEAPIER.

B4 (Static latch-up)

N T PSR E 7 EAERE AL BT &

® Oy REANHIYR G, SRAUEIEARIR RS
® (ERAMAL fay i AT ACE I GPIOS| B BV E NI

% 10. Latch-up &

EIAJJESD78E 4 1%, Hi ¢ A4 Bibm v 1) L4 b i A A2 Bt -

Gine) ZH

il

FAIRE

LU g

Ta=+105 °C, FF&EIA/JESD78E

Il 28A (200 mA)

DDDDZS_?DImDD
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5.3 g
5.3.1 B T{E&M
R 11 BAITERME
inc] E 21 %1 BME | BOKME | B
fHCLK N EEAHBIN b i HalfCycle 14 0 % MHz
HalfCycle#T Jf 0 80
fecLki M HEAPBL/2 5 S A % 0 frHcLk MHz
VoD FEFTAEBEE 2.4 3.6 \Y
VoDA R TR & A5 Voo [F] B A7 Vop \Y
LQFP64 (10 x 10 mm) 242
LQFP64 (7 x 7 mm) 234
LQFP48 (7 x 7 mm) 234
Po WFFEHL: Ta= 105 °C | QFN48 (6 x 6 mm) 585 mw
LQFP32 (7 x 7 mm) 234
QFN32 (4 x 4 mm) 370
TSSOP20 (6.5 x 4.4 mm) 195
Ta B A -40 105 °C
5.3.2 _EHMBEERN K TEFM
£ 12. L e AR B AR
5 S & BME | BKME | B
- Voo L FH % 0 oo msiV
Voo T B2 20 oo us/vV
5.3.3  WERE AL B RIS RS R
R 13. PERE LA IR B EA YR
e ¥ B/ME | BAEME | BOKE | B
Veor® | HLE {7 I E 1.91 2.11 2.4 \Y
Vir® | HLE A E 1.78@ 1.93 2.08 \Y
Vivenyst® | LVRIE 180 mv
HEALEESENT ] . Voo T Veor H. 357 82 B 8] # 1S TrstreMPo /5
TrsTTEMPOM) e 35 ms
CPUJT#hIZAT
(1) HZAIMEREH, BEAE IR,
(2) 7 e R T IRIE 2 /B ViR,
oooddtdEao LR IR, 99 5040
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& 10. EHRAAMEEEEA KT EE

Vob
A
POR \
i VLVRhysl
LVR
-t TrsTTEMPO
>t
Reset
* 14. WYRTE B ER BRI
a2 ¥ %M w/ME | HRUE | BKME | BA
) ETHH@ 2.19 2.28 2.37 Y
Vpvm1 PVMEE1 (PLS[2:0] =001) -
N 2.09 2.18 2.27 \%
) ETtHH@ 2.28 2.38 2.48 Y
Vpvm2 PVMEE2 (PLS[2:0] = 010) -
AR 2.18 2.28 2.38 \%
X LETHE® 2.38 2.48 2.58 v
VPyms PVME{E3 (PLS[2:0] =011) -
TR E@ 2.28 2.38 2.48 \Y}
X FItuy@ 2.47 2.58 2.69 Y
Vevma PVMI/{E4 (PLS[2:0] = 100) -
TRERE@ 2.37 2.48 2.59 \Y
X FItuy@ 2.57 2.68 2.79 Y
Vevms PVMIBI{E5 (PLS[2:0] = 101) -
TR 2.47 2.58 2.69 V
) ETtHH@ 2.66 2.78 2.9 Y
VpPvMe PVMEEE6 (PLS[2:0] =110) -
NI 2.56 2.68 2.8 \%
) LR 2.76 2.88 3 Y
\Vpvm7 PVMEE7 (PLS[2:0] =111 -
NEEIE 2.66 2.78 2.9 \%
Vevmhyst® | PVMIR i - - 100 - mv
looevmy | PVMELIR I #E - - 20 30@ pA
(1) PLS[2:0] = 001 H3FAJ g I T-Veor To1Z A H
(2) HEHHRIE, AEAHR.
ooofdddE®no 536 TR, 298 5040
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5.3.4 TriEsstetk

£ 15. WINFR R

Ziiac] 2 HAREO RRED XA
Trroc | ZwFEHT (] 60 65 us
tse S DX BB N (] 6.6 8 ms
tve Jr BERRINTA] 8.2 10 ms
(1) FHBHRIE, AFEAER R
R 16. WEMINFEMERE A RAEHIR
Ghine) 2% 4 RAMEO | #EUE BRAME | B
Neno | iy (BESIRED Ta=-40 ~ 105 °C 100 T
trer | HHEORAF IR Ta=105°C 10 4

(1) s RIE, AFEA A

5.3.5 Bte ke

HH AR 5 Z RS HMBRE KNG TR, MG ST, AEA i, XESHMEER
BAE AR ABERE . GPIOSI I 7. 7 i (AFRCE . TR, GPIOMINEI 2, bl
LT AR EE

SR B K L TR

(DERUHIE 2 O Y S C

® I IGPIOS| IIERAL TR 2 .
®  [NAEAFAE 2 18] I 1] B oLk AR 28 (0 ~ 32 MHzI RO 545 i #E, 33 ~ 64 MHzI A1

LA U, 65 ~ 96 MHzI 2 AN 54 B

HA TELThREJT A : HalfCyclesk .

frcika = fHeks freike = fHerks fabccrk = freika/4 s

®  [RARERAIANE, SLTE RAEVop = 3.3 VAITA = 25 °CIHINAE 2, B AL Voo = 3.6 VTR
53,

DDDDZS_?DImDD
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R 17. BATRA T RSB i 78

HARUE
5 SH %4 freLk E::¥ A
ERRFTAMMER | REFTEME
96 MHz 17.7 7.88
72 MHz 135 6.09
48 MHz 9.52 4.62
36 MHz 7.32 3.65
24 MHz 5.44 2.99
16 MHz 3.87 2.24
EREAMI SR (HEXT) W@ mA
8 MHz 1.94 1.20
4 MHz 1.31 0.94
2 MHz 1.00 0.81
1 MHz 0.83 0.74
500 kHz 0.76 0.71
oo BT 125 kHz 0.70 0.69
A LI 96 MHz 17.6 7.76
72 MHz 13.4 5.96
48 MHz 9.41 4.48
36 MHz 7.20 3.50
24 MHz 5.30 2.83
BAT T s A B RCHR % 4% 16 MHz 3.72 2.08
(HICK) @ 8 MHz 1.78 1.03 mA
4 MHz 1.15 0.78
2 MHz 0.82 0.64
1 MHz 0.67 0.58
500 kHz 0.59 0.54
125 kHz 0.53 0.52
(1) HMEREEH8 MHZ.
(2) Hfucik > 8 MHzIF jg FIPLL.
ooofdddE®no 538 TR, 298 5040
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18, EEIRMIA T HO S s TH 78

HAE
s 28 % frcLk Bhr
ERRFTAMMER | REFTEME
96 MHz 14.2 3.03
72 MHz 10.8 2.45
48 MHz 7.77 2.19
36 MHz 6.01 1.82
24 MHz 4.56 1.77
16 MHz 3.29 1.43
EREAMI SR (HEXT) W@ mA
8 MHz 1.65 0.80
4 MHz 1.16 0.74
2 MHz 0.92 0.71
1 MHz 0.80 0.69
500 kHz 0.74 0.69
oo M ARAR U ) 125 kHz 0.69 0.68
A LI 96 MHz 14.1 2.87
72 MHz 10.7 2.29
48 MHz 7.66 2.03
36 MHz 5.88 1.67
24 MHz 4.42 1.61
BAT T s A B RCHR % 4% 16 MHz 3.14 1.26 A
(HICK) @ 8 MHz 1.49 0.63
4 MHz 1.00 0.57
2 MHz 0.75 0.54
1 MHz 0.63 0.53
500 kHz 0.57 0.52
125 kHz 0.53 0.51
(1) HMBETER N8 MHZ.
(2) Mfucik > 8 MHzI! jE FHIPLL.
ooofdddE®no 5 3m TR, 298 5040
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#®19. BITEATHRARAHE

BKRE
&5 e 21 *AF fHeLk By
TA=85°C | Ta=105°C
96 MHz 17.9 18.1
72 MHz 13.7 13.9
I o |48 MHz 9.72 9.90
FEE AN R (HEXT)
;“Eﬁﬁ%;‘“ 36 MHz 752 7.70 mA
He 1>d
24 MHz 5.64 5.83
16 MHz 4.08 4.26
8 MHz 217 2.36
oo | IEATAE AL N HA
96 MHz 8.08 8.25
72 MHz 6.30 6.48
o o |48 MHz 4.83 5.01
AN R (HEXT)
;W Fﬁ:ﬁ;i‘& 36 MHz 3.86 4.04 mA
;
24 MHz 3.21 3.39
16 MHz 246 264
8 MHz 1.44 1.61
(1) AMEBETER N8 MHZ, Hfucik > 8 MHzRY J& FIPLL.
F 20. RN TR KHERERE
BKE
%5 2 %4 fhelk By
Ta=85°C | Ta=105°C
96 MHz 14.4 146
72 MHz 1.1 11.3
. |48 MHz 7.99 8.17
BRSNS R (HEXT) @
S 36 MHz 6.22 6.40 mA
{EHERTA S5
24 MHz 4.78 4.96
16 MHz 3.51 3.69
8 MHz 1.89 2.07
lpp | P HIRARE QA 3 87 L 9
96 MHz 3.25 3.44
72 MHz 268 2.87
. o |48 MHz 2.42 2.60
AN R (HEXT)
;Abﬁﬁ%z& 36 MHz 2.05 2.23 mA
A T
¢ 24 MHz 2.00 2.18
16 MHz 1.65 1.84
8 MHz 1.03 1.22
(1) AMEBIECA8 MHZ, *fucik > 8 MHzIW J& FHPLL.
% 40 ﬁ T@l 0-21'99%-5940

DDDDZS_?DImDD
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R 21, FRERAAHUET KB K IR H #E

HWARIED® BKER
s S %44 By
Vob=2.4V |Vop=3.3V| Ta=85°C |Ta=105°C
LDO AT i8474z0, HICK #il
- N o " 243 246 468 675
TRIEARAR 3 | HEXT 5¢H, WDT ¢
AL B | LDO Ak T ThkER X A LPDS1 HA
oo |® #EH 1, HICK fl HEXT % 121 123 259 402
B, WDT 2]
BRI | LEXTHIERTC [ 2.3 35 5.9 8.2 A
HERI IR | LEXTHIERTCIHF S 3.3 5.0 7.2 9.6 H

(1) MAUERAETA =25 °C FMlLRE T .
(2) HZEAVEEEH, EE IR,
(3) FHFMEIRI K ATCRM_AHBEN[4] (FLASHEN) %4 B N1, 75 W) B Rl £ 5= A B4 4150 pAKEFE .

11. LDO 7EIBfTAE AR, IREEIRARA T K382 st A 7E AN R Voo B 538 BERIXT EE

600

550

500

Current {pA)
g

100
-40 -35 -30 -25 -20 -15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105
Temperature (°C)

B 12. LDO AR Zh#EHAn, RIEIRART B9 SR R FEE S R B Voo I SR BEHIXT EL

600

550

500

450

400

350 ]

300

Current (pA)
u,+u
(5]
<

250

i s

150

e 100
-40 -35 -30 -25-20-15-10 -5 O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105

Temperature (°C)

B I ARTETAN B4 299, 000
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B 13. FAHUE T KSR IREARFE AR R Voo I SR IR L

8

7

4 36V

Py —e—33V

?

Current {uA)

24V

o
-40 -35-30 -25 -20 -15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105

Temperature (°C)

oo 2021220 % 2N 29 000
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W E MR SIEFE
TS I 2% (0 AR 6 T

® A KIGPIO S JAIHR AL T HL AR 2
o 45 AE B & RO R — MBI B 50 P BT SR IR Bk P LT AR AT AR T B AR

® 22. WESMZHHRREFE

WEA RAUE LA
DMA1 2.20
SRAM 0.56
Flash 116
CRC 0.53
OTGFS1 23.6
AHB

GPIOA 0.62
GPIOB 0.58
GPIOC 0.57
GPIOD 0.55
GPIOF 0.56
TMR2 9.47
TMR3 6.71
TMR6 0.86
TMR7 0.86
TMR13 2.63
TMR14 2.58
WWDT 0.33

SPI2/1?2S2 1.91 WA/MHz
APB1 SPI3/1?S3 1.92
USART2 2.06
USART3 2.09
USART4 211
12C1 6.11
1’C2 5.88
CAN1 2.26
ACC 0.26
PWC 6.27
SCFG 0.17
ADC1 1.90
TMR1 9.21
APB2 SPI1/1?S1 1.88
USART1 211
TMR15 5.16
TMR16 3.55
TMR17 3.62

DDDDZS_?DImDD
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5.3.6  AMERHPRIRARE

A5 P R R R VB R A A T R T S BB B

MBI (HEXT) B LMEF—AN4 ~ 25 MHz %R0 & IR 28 M IR 5 28 72 A . AT i
R SRR TN TR I K RSN T a SR SR E S S B R . RN,
TR AR AN G B A RS AT RE M SR IR A (R 51 B, DA/ N H R ORI Bl RS IR 1) o A7 5% i
PRI TR S H OB, 388, RS |, EE WA MR .

& 23. HEXT 4 ~ 25 MHz SiR4G#E0@

"5 S %AF B/ME HRIfH BAE L:<¥ivA
fuextn | TRIG AR - 4 8 25 MHz
tsurexn)@ | JE B ] Vo2 fe 2 - 2 - ms

(1) VEIRAS BRI S R AR R R S G R 4

(2) HEZRE VR, AEA I,

(3) tsumexmy/2 /A SIS AL, 2 BRI REHEXTIT RN &, B A5 2R3 E 18 MHZHR %X BN 7] o X AMEUE R AE— A5
AER R AR LI EAG R, TR eI R G AN R T AR R

XHFCLuMCre, FBEMEER . s it i) (HAR{EDY) 5 ~ 25 pFZ AR LA

a8, JFPRIERT & EOR A S A BGE RS . W CuMCLEA MRS H . SR H]IERTE H ACL M CL

THES BB AEN S EIEFECUMCLA, PCBMMCUS| I ATINIZE IELEN (7] LU

HAE 5] A5 PCBAR 1 A2 10 pFAtiit).

B 14. {#F 8 MHz (3% i) $ 7 3 F

//// CLl \\\\
7 AN
y o HEXT_IN %
/
I | Bias
| \
: [ § 8 MHz RF | Controlled
\ ; crystal .
\ / gain
\ /
-\ /'/ HEXT_OUT
\\\\ ~ CLz’/ 7
N D . S . 'ﬁ‘ | A |
noofdePo o AR THEE299) 5040
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A58 FH A0 0% 9 U A B R S R B
R B RESECR A A SR A S BT o

R 24. RSN B

s 2 %44 B/ME BRIE BAE B:<X 74
fHEXT_ext | FH P AMERIN Bl AR () 1 8 25 MHz
VhextH | HEXT_IN# N 51 B B P L 0.7Vop - Vop v
VHexTL | HEXT_IN% A 5] BAME B S Ha S Vss - 0.3Vop
tw(HEXT) o )

HEXT_IN =1 SR B[R] ) 5 -
tw(HEXT)
ns
tr(HEXT) N
HEXT_IN_E -8 B fr e ] V) - - 20
tH(HEXT)
CinHex) | HEXT_INFIA A HLW - 5 pF
Dutyrex) | 5= 45 - 55 %
IL HEXT_IN¥ A\ I Vss < Vin < Vob - - *1 pA
(1) HEWTRIE, AEA .
B 15. 4R R e BR A ST B
A
Vhextn
90%
[0)
VHEX1JI:OA)
Lr(Hex) > < LxHexm > twHexT <—'*'CW(HEXT)J[
THEXT
External fuet ot IL
ex
clock source |———» HEXT_IN
LI =
noofdePo o # A5 THEE299) 5040
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158 P it A/ RS VAR A 7 A PR S 5 e
IR AR ER R (LEXT) W LAMEH—4~32.768 KHz [ i 14/ B B W5 HiR 2 A4 AR 5 #s 7AE « AR5 R BTy
HEE B ET A TRB MR B A s ff, Wil G R e R K. R AT, i
IR AR A A L 25 0 R AT RE I SEUT R 28 1) SR, DA/ B 2R AN Bhis RS E IS TR) o A R A A
WIRA TS O, B3, WS |, WEEWAERIAE] .
% 25. LEXT 32.768 kHz iR O
s 28 % w/ME HAUE BAE Bpr

tsuLexT) JA Bl ] Voo F 2 HI - 200 - ms
(1) EHRES IR SR M G TR AR B R A H .
(2) GBS, AL PRI,

XFCLuMCrz, FWAEMEFRERS ~ 15 pFZ B IR A, FFPREAT & 2R 1 f iR BOE R4 -
HHCuMCLEAMFESHE. MAREIERIE R LCLMCLi BT H &4 H B AR S

ﬁﬁ%ﬁCL%%ﬂ:—F@ﬁﬁl+ﬁﬂj CL=CuL1x Cr2/ (CLl + CLZ) + Cstray, ,E;EPCstray%aHfﬂEg Eﬁ%?*[]
PCBIREUPCBFH XA, ERIMAUE RN T2 pFR7 pFZid.

B 16. {#H 32.768 kHz & i 25 52

LEXT_IN

\

/

/

/ \

/ -L 32.768 kHz

| .

| T/ crystal
\ !
\ /

> fLEXT »
Bias

RF | Controlled

gain
0 ) LEXT_OUT
\\\\\\—(:1_24//////
VE: LEXT_INALEXT_OUT /] /i ZEoF e fH - tHZ2 17T
noof3Hdeo LR THREA 995040
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5t PR A0 0% 9 U A (RO S R B
ERABG B RESECR A IMRIE A S B BT o

R 26. (RSB I SRR

5 E 20 %M B/ME HAE BAE AL
fiext_ex | I M Bl (L) - 32.768 1000 kHz
ViextH | LEXT_IN% N 51 B B L 0.7Vop - Vop v
ViextL | LEXT_IN% A 5] BAME B S Ha Vss - 0.3Vop
tw(LEXT) o )

LEXT_IN & B i ] O 450 -
tw(LEXT)
ns
tr(LEXT) N
LEXT_IN bEFHBF B e [ O - - 50
tHLEXT)
Cinexn) | LEXT_IN#IA B HLO® - 5 pF
Dutywexn) | =5k 30 - 70 %
IL LEXT_INHi NI FLI Vss < Vin < Vob - - *1 pA
(1) HsTfRUE, ATEA= RN,
B 17. SRR BT BRI B
A
VLEXTH o
0
0,
VLEXTL A)
Ereexm) > > e > tweex e
Tiexr
External flonr o IL
ex
clock source - LEXT_IN
JT1LIIL =
oooddtdEao BATR IR, 99 5040
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5.3.7 WEBHepIRGFE
RE NS (HICK)

% 27. HICK B} &b

5 BH %A B/ME | BBUE | BXE | B
frick A - - 48 - MHz
DUCyHIcK) | F =5 Lb - 45 - 55 %
fEAHZERHE (DL f£48CMR_CTRL) - - 1M
ACCH:fE - - 0.25M
N Ta= -40 ~ 105 °C -2 - 2
ACChrick | HICKHR ¥ %8 A% %
. Ta=-40 ~ 85 °C -15 - 15
R HE®
Ta=0~70°C -1 - 1
Ta=25°C -1 0.5 1
tsurHick)@ | HICKHR % 8 )3 Sl [/ - - - 10 us
looHick)@ | HICKTR % #% Dh#E - - 230 240 PA

(1) s RIE, AFEAE A
(2) HEZREVHfH, AEA I,

& 18. HICK B 055 B 518 B Xt te

2.0%

1.5%

1.0%
w
— O

0.0% ‘.\‘\s\‘ e

Min.

Wi

ACCys (%)

-0.5% —&— Max.
-1.0%
-1.5%
-2.0%

-40-35-30-25-20-15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100105

Temperature (°C)

&3 AR 8 (LICK)

R 28. LICK By 9Pt
Gine) ZH *H B/ME WG BAE | B

fLick@® R - 25 35 45 kHz
(1) MZEAETESH, AAEA =R,

B I ARTETAN ERTY 299, 000
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5.3.8 PLL ¥t

F 29. PLL i
Cins) SN B/ME HRUE BRAE® | B
.. PLLAA I 5@ 2 8 16 MHz
- |PLURIAI B 52 L 40 - 60 %
frL_out | PLLAE A% i By 16 - 96 MHz
tock | PLLAARRY [H] - - 200 us
Jitter | Cycle-to-cycle jitter - - 300 ps

(D) HERAVHEL, AR P,
(2) FEERAE I ERORREL W TTRAEPLLI R S0 (o ourkh T A VRGN .

5.3.9 KIhFEEA AR B A 8]

R A BN ] 2 TE R G B g HICKES B R BB B S 15 38 o g 82 A8 P P R 54 40 24 i
(B = -

o EARAREI: BB i N BEARASE U BT F A

® RHEEHRELAFHIAE L BHEPJEEHICKE 4.

3 30. RTFEAE IR [R]

el ¥ M R{E LA
twusLEEP AR R A Pt 3.3 us
MIRHEARAR el (LDOKL Fi2 474520 380
twUDEEPSLEEP us
MIRERRA B (LDOAL TR I FERE ) 450
twusTDBY MARERLASE g i 800 us

5.3.10 EMC %tk
TRURAE WU TR 72 o 1 25 DA IS A 34 7 I 1 o
ThEeEEMS (REREBUR )
® EFT: 7EVopflVss FiBid #h & /28 A W it i — N840 B R A Bk e CIE R e BRI 4E
Dige s iR . XM FFAIEC 61000-4-455 1
% 31. EMS §&#i%
% ¥ ® 28 e i

NN Voo =3.3V, LQFP48, Ta=+25"°C,
FEVopAVss EIE LT {1EC 61000-4-4 -
frck = 96 MHz, HalfCycle = 0. ff&

YO ARG R A S Tt D 5 2 D) Be B R I
IEC 61000-4-4
Vert | B AR KPR L AR PR, Voo FIVss A A — 4A (4 kV)

e . Vop = 3.3V, LQFP48, Ta=+25°C,
47 uFHE A HEX Voo MVss IS A — -
N frcik = 80 MHz, HalfCycle = 1. £f&
0.1pFF5EE LA

IEC 61000-4-4

FEAHAFSOEATEMCRIVERE AIIEAL, AR MR B A P EAT (. I R EMCYERE S5 I B H]
AEARBERA VIS B, @R PR SHATEMCHLL, IR AT SEMCA AL

B I ARTETAN ® 497 299, 000
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5.3.11 GPIO %% 04k

I8 R B\ S e Ak
FTE IGPIOY; &R 2 3 A CMOSHITTL.

% 32. GPIO #A et

&5 e 211 %AF B/ME HWRIE BKRE L:=X (74
0.28 * Vpp +
VIL | FIAKHCSP R - -0.3 - 01 \Y;
TCHiy N & HL T HL
— I - Vop + 0.3
FTa¥i A\ i PR R
‘ 0.31 * Vip +
VIH | FTRIFTHf & T B - 08 \Y
YNENE NI = ) ' - 5.5
E oA e T L (5?;_ i oA i
NI A
Y N [N 200 - - mV
Vhys | Tt 25 K5 fid R 4 FEL R IR (D
5% VoD -
Vss £ Vin £ Vop
- +1
R PP, TC GPIOJ# A
lkg DA Aoy W SR Vee < Vm < 5.5V u
FT, FTf, 1 FTa GPIO i i *1
Reu | 55 B3 252l VIN = Vss 65 80 130 kQ
Reo | 55 FHrZEREHG) ViN = VoD 65 70 130 kQ
Cio |GPIOS| I HEZE 9 pF

(1) FEEE ik & 24T S B~ (KR L S . S-S TEAE1SE, AR PR
(2) UnERAEANAR T B S IR 0, IR R AT RE i T KA .
(3) BOOTOH| f5s I~ iz L BHAS m] 2%

FT GPIOu [ #52CMOSHITTLIF A (AFRHMAECE) , EMIRRMEEE T 280K HICMOS L

HTTLS %K.

ar HH IX B AR

R PR AT, GPIOIFIE H W ZARIE RS IR A e 5. 2. 175 45 H 1A 246 5 B K80 e {1 -

® I GPION M Vop FFREUA IR EA, I EMCUTEVpp F3REL K KB AT L, ANAEHE 44
Xt e KAE B lvpp (ZWET)

® I GPIO WY I MVss FIi HY BT FEL AL AT, i EMCUXEVss B HE B K8 4T FLIRL, ANRE
AR A8 % i KBUE EIvss (B ILET)

B I ARTETAN % 507 299, 000
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Sy R
T [ GPI1O 41 /2 32X CMOSHITTLI

R 33. Fr LR

s 28 % w/ME BAE XA
&P RS RN RE S
Vor® | HrH AR CMOSHi M, lo=4mA - 0.4 v
Vor® | it iy i ~F 27V<Vop<36V Vbp-0.4
Vou® | G TTL#HE, lio=2mA - 0.4 v
Vor® | it iy i ~F 27V<Vop<36V 2.4
Vou® | S lio=9 mA - 1.3 v
Vor® | it iy i ~F 27V<Vop<36V Vop-1.3
Vo® | K- lio =2 mA - 0.4
Vou® | %t i i 24V <Vop<27V Vop-0.4 v
BOK BIRHES BN RE ST
VoL AP CMOS!#i H, lio = 6 mA - 0.4 v
Vou | HiHiEs 27V<Vop<36V Vop-0.4
Vou® | H A TTLHG I, lio =5 mA - 0.4 v
Vor® | % L e L 27V<Vop<36V 2.4
Vou® | i AK P lio =18 mA - 1.3 v
Vor® | it i . ~F 27V<Vop<36V Vop-1.3
Vou® | i AK P lio =4 mA - 0.4 v
Vou® | #irHi sy FaF 24V <Vpp<27V Vop-0.4
PR LIRS RN RE S
Vou® | i AKHF CMOSHi I, lio =15 mA - 0.4
Vor® | it e LT 27V<Vop<36V Vop-0.4 Y
Vor® | # i S TTL# I, lio=12 mA - 0.4 v
Vor® | it e LT 27V<Vop<36V 2.4
Vou® | I lio=12 mA - 0.4 v
Vou® |t i 24V<Vop<27V Vop-0.4
IR\ BB 7@
VoL AP llo=25mA, 27V<Vop<3.6V ) 04 v
Vo™ | K P llo=18mA, 24V <Vop<2.7V

(1) HZREVHRH, AEA I,
(2) GPIOfEREM R ARE SIS, HVoulFIH A R HESD RE

BRI
NP R SORMEREAE TR
R 34. MGk

"5 B B/ME BXE E: Xiv
texintpw | EXINTHE HI 2SI 21 M5B AE 5 (10 ik o 10 - ns
noof3Hdeo LR THREA 995040
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5.3.12 NRST B B
NRST 5| il N IR 5)f# FHCMOS T. 2

BERE T AN LR HEIL, Rpy (BHFE)
% 35. NRST 3| Bt

#s E 2 A B/ME HRE BAE B:<X 74
Vienrsn® | NRSTHi K BT L R - -0.5 - 0.8 v
Vinnrsn® | NRSTHi i B HL & - 2 - Vop+ 0.3
Vhys(NrsT) | NRSTia 25 4 fith & 25 FLHE IR ¥ - - 500 mv

Rpu 55 v ERHIE VIN = Vss 30 40 50 kQ
Venrst)® | NRSTHi N JEJ ik - - - 40 us
VnenrsT® | NRSTHT A RS Bk v - 80 - us

(1) HERRE, AEAF IR,
B 19. ZiLK NRST 5]y
External (1 VDD
reset circuit
N NRST ) PU Internal Reset
1 ? N [] . {Do— Filter >
/ l J. \
| _T_ I Y
(1) ELIMZEEN T PiIEFAEEN.
(2) H P LARIENRST 5| I AL BB T 35 F1 5 I fe KVienrs BL R, SR IMCUA BTS2 E AL,
5.3.13 TMR 5B 548t
T RA SR THRAE
* 36. TMR ERT 2245
w5 SH A4 B/ME BKE L:<F VA
. SN - 1 - TTMRxCLK
tres(tMR) | 7€ i 28 0 ) )
frMrxcLk = 96 MHz 10.42 - ns
fext | CHLZECHAM 2 B 88 FM I BpAT R - 0 fTMRxCLK/2 MHz
noofdePo o # 52 THEE299) 5040
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5.3.14 SPI/ IS

B ORHE

2375 i SPIZHU R #3871 H PSS 4.

% 37. SPI 444
s 2 x4 B/ME BAE By
F - 36
fsck OO ik
(Ltoscr)® SPIR &R MR - 36 MHz
MR AR - 32
tsucs)® | CSEEILIT[H] AL 4tpcLk ns
thics)W CSTRFERTTH] AL 2tpcLk ns
twisckr)® EE, feek = 100 MHz,
SCK = A I (1] 15 25
tw(sck)® " T ARE =4 ns
tsu(MI)(l) jf*ﬁﬁ 5
AT PN A ns
taugsn® " R 5
thovn® FHEH 5
Fm s N AR R 8] n
tris® " I 4 ®
taso)D® et ar H U5 A AT MR, frok = 20 MHZz 0 3tpcLk ns
taisso)M® | FUAE Ay H 2 1 i ) IN 5N 2 10 ns
tvso)® By A 250 () MR (RELIR 2 ) - 25 ns
tvavo)™® F i s A RO [a] ER (R ) - 5 ns
thso)® MR (F e JE) 15
Hc i B OR RIS (8] ns
trvoy® nEm EMA R Z ) 2

(1) HZAIEAREH, DEAEH K,
(2) M K I ER AR A IS freLk/2 o
(3) AW E AR 5 A APCBAG & B A . B SRIG T e PR A R T &

FRSH

(4) R/MEZ TR R a1 BN T, S R AR s IR 3RAS K ) e K 1]
(5) HR/MEZRIR KA 0 BRI, e R AR R s FE e 2 BT v PHL A A SR KN 1)

% 531

AT AR 2R AR AR B 5 Ak oK

T@%lzgo%g&-5940
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A 20. SPI BT P — M CPHA =0

DDDDZS_?DImDD

Web:www.manduic.com

CS input \
— tsck)
— Tsycs)y —w — thics) —P
5 —CPHA=0 / \ \
2 cpPoL=0 [twsckw |
x| cPHA=0 |twsw
»l—cpPoL=1TT—\ M\ T
taso) tyso) T thiso) tsso)
MISO output MSB out LSB out
tsuisy Ha—  thsy —»
MOSI input MSB in X LSBin X
& 21. SPI i FP A — MR CPHA =1
CS input \ /
tsucsr —fyscx) —P thcs— >
=~ CPHA=1 \
o —
£ CPOL=0 tEW(SCKH) - >
X _ w(SOKL)
S| cPHA=1
oL cpoL=1 N\ / \—/
tyso — tsoym-—t tais(so) |
taso——a—
MISO output (X MIB out LSB out
tsu(siya—| € tys) P
MOSI input MSB in X LsBin X
Bl 22. SPI B P — FHER
High
CS input
- —— tsck)y —m
3 [CPHA=0 Em—— [\
‘g- CPOL=0 —/ N/ \__/_\_
o| CPHA=0 —— — ——___ S
QLcPOL=1 N/ N——/
S[CPHA=1 —_—
o
3| cpoL=0 — /N N \
«| CPHA=1 —— — —
PLcpoL=1 ¢ “/ twsckH) N——— ——/
SUMDT | tseky) | -
MISO input X MSB in X LSB in X
— thvy |
MOSI output X MSB out LSB out X
tymoyT thmoy—m>  [—
. fr I I | . I | A ]
% 547 T@&%O%‘?&)%-SMO
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7 38. 12S H:
"5 B4 %M B/ME BAE L
tr(CK) ‘
t [2SE b BRI BRI E] | SRS C =50 pF - 8
f(CK)
tws® | WSH R 1A F 3
thws)® W SR FRI 7] FH 2
tsuws)® | WSHEAL I [] MR 4
thws® | WS [A] AR 0
tsu(sb_MR)® Fl sy 6.5
S i N T e ns
tsu(sb_sr)W BRI 15
thsp_mR)D@ TR 0
F 5 N PR B 1]
thsp_sr)P@ ! N MBS 0.5
tuso_snM@ | FdE it A R 1E] MRS (EREUIZ ) - 18
th(sD_sT)® | Zif far H AR BRI (8] MWRES (FRELIEZE) 11
tuso_ Mm@ | FdEda A R TA] ERIER FREAITZ ) - 3
th(so_Mm)® | He3E 4 PR R TR FRIESE (R E) 0
(1) W B/ ERZE S PG TR, A Al
(2) ##iToecik. B4, WRfpcik =8 MHz, Wtecik = 1/fpcik = 125 ns.
& 23. 125 WERIFE (Philips H0
i<—t c(cK) —>: i i
—
" CPOL=0 J \ { }\ )I/ \} :
2 l ' | | |
5 I | I |
S |: cPOL=1 : : : I I
= | |
0 o U o W Wy
|
Cw(cKH) i<—>.<—>|-| t w(CKL)E : th(ws)
ws | | |
input : | I I
tsu(WS) —4—»’ : : t :
' | [ V(sD_ST)| t h(sp_sT)
sD transmit LSB tra nsmit(2)>< MISBtra nsmit Bitn transmit A LSBtransmit
|
Y 5u(SD_SR) a—p-—m- th(sp_sR)
SD receive X LSB receivel?) MSB receive Bitn receiveX LSB receive
(1) B —F T RN R IB R . RS — /N0 A 1R S AL 0 Ak 12 S

DDDDZS_?DImDD

Web:www.manduic.com

% 55

T@%lzgo%g&-5940

Email:sales@manduic.com



AR AT32F425 25 BIRTFM

&l 24. 1’S EHEABFE (Philips H0)

[P
%(cK) t

CK output

(@)

o

[e]

—

1

-
2
0O
e
=

t
V(WS) - —t

| |

|

S | |

output | |
: |

L

t
| i V(SD_MTY thiso_mm)
2 . .
5D transmit X LsB transmit( )>< MISBtransmit Bitn transmit A LSBtransmit
|
¥ 5u(SD_MR)—| - B th(SD_MR)
SD receive X Lsg receivel?) MSB receive Bitn receiveX LSB receive

(1) B —F I BARAL AR AN RS — D75 B XA AR AL A IE

5.3.15 12C #E0%k
SDAFISCL GPIOZEK (113 /£ A LA T IR H: SDAFSCLASZ E RIS, 4B AT R4,
78 5] B AV pp 2 (B FIPMOS & 4 < 1, AT SRAELE

IPCIa 2R3 3 Frbp A0 (B 100 kHz)  BRidEsl (55400 kHz) . Fidgamdediii =, (el
MHz) -

B I ARTETAN % 567 299, 000
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5.3.16 OTGFS ¥ O4%:

% 39. OTGFS Jg Zhta]
=] ¥ BAE By

tstarTuP® | OTGFSHU Kk 28 5 B H [A] 1 us
(1) HBERIE, AEA= RN,

% 40. OTGFS H Rt

&5 S %A B/MEM| fBE | BRKEW| BAL
Vop | OTGFS#:AEHE - 3.0@ - 3.6 \Y;
T Voi® %ﬁiﬁﬁ):ifuﬁ | (OTGFS_D+/D-) 0.2 -
Ven® | Z 5 JETE A5 Vo 0.8 - 25 \Y,
Vse® | Huumieiicss B - 1.3 - 2.0
P VoL %%Mﬁﬁthi&ﬁ%% 1.24 KQIIR B %3.6 VW - - 0.3 v
Vou | B H =P 15 KQIIRL 2 Vss™ 2.8 - 3.6
OTGFS_D+P# i
Reu " VIN = Vss 0.97 1.24 1.58 kQ
OTGFS_D+/D-H i~
Rep VIN = VDD 15 19 25 kQ
iz L BH

(1) B 1 Fo s 0 2 0 2 DAL 4% iy L 2 D9 v

(2) AT32F425 R FIRIIEMIUSBIRET] LATE2.7 VIS BIMRIE, AR AR rI AR E2.7~3.0 VR T [
(3) HIZEEIPEAERAE, AP IR,

(4) RURERFIUSBIREN A% L3

Bl 25. OTGFS Bt 7: $IE{E 5 IR BER | & XL

Crossover
omts

leflerentlal

_ ~ Y \§< X

% 41. OTGFS HS ¢4
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