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PR AL L
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JCH & T BAEVeym 7= A W . PYMI)BE 75 2R R 7

2.43 HEETE (LDO)
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® CWii: A TCPURIAHIEL. LDORIHH NEFHARAS, WiZmEk Ly, 25738 A
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AT32F415 5517 il SCRF = IR D AE R 2.
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£ 3. BshiinEEF (Bootloader) K| HIREE

shie X} RLE B

PA9: USART1_TX

USART1
PA10: USART1_RX
PA2: USART2_TX"

USART2
PA3: USART2_RX®"
PA11: OTGFS1_D-

OTGFS1
PA12: OTGFS1_D+

(1) R MRS ViR

2.6  Irép

RYNBER A G, A48 MHzI 4 (HICK) 264045 (8 MHz) #i% NERIAKICPUR 4,
B J5 AT LA AMER I BRI 114~25 MHzE R (HEXT) 5 24000 21 v i 20 di R 2k 2
B, BRI, RS A SR BIHICK, BT LA IR R W [FIRE 4 PLLAE A ) ek
AN AR R, ARt Atk B B E

i i 4 B AN TS A28 F T B AHBIAR FIAPB (APBLAIAPB2) IR . AHBIH mAIR
#2150 MHz, APBi mi4i#% N75 MHzZ.

27 @BHAWmAHmEO (GPIO)

BEAGPIO S| I AT A AF B B dan i R EOHRD SN GR2. i EAN il ERe i siE
RIA BT fEsm M . 22 KGPIOS| #5807 BUR LI B RIS 3k . BT IIGPIO 5| AT K i il
FEFREMEILT, GPIOTI IR Thfe i LU — M5 E I EREEUE,  LUBHR RSN S AGPIO% 17

o
2.8  EBSIhEE

BT e P o] DATEIE S8 (815 T SEI i 2 S AN ThRg . ARLE S I A5 T REANUAN AT LA i 2R
INETT) RIS, 3w DAE I FE A T e w2 e B () 5| BRI SE B . XA 1S 51 B e B B i RS, IARCE Iy
1.

BAMIES% A5, S 7 HTA AR n] DU L /b Thae, DL EE LS B 51 . 1525 AT32F415
Z:2%5 TR SRAF AT L B VRIS S

2.9 HEFMESUIHZEHZE (DMA)

AT32F415 2515 i B &1H L4 BIE P /Nl FIDMA (DMAL1 EA74Ni8iE, DMA2 A7/
), BRI EAEAE AR BIA MRS . SR BIAFAG SR A A B/ B 5 . DMATETE 5 %A
AN B S PR LA

DMAFE I #S LRI L S X B, 45 48 Bk gz ph R 2, 0 /a8 -~ AR HE T T Tl
FAEEA S LT IREEDMATE RAHIE, RN SCRER AR o« 8 AT A RO B, JF BRIV
AECHE B bR R P Rt & AN 32 B

DMATR LT EE 4. SPIFIZS, 12C, USART, mZALEH € 28TMRX (TMRO~11F41)
SDIOAIADC.

B T XTX %16 3 29 000
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AT32F415% %] 45 F M

2.10 xErE (TMR)

AT32FA15 R i & R Z I e g8 TNEMER 8, ML RGHIE E R 45
AR PR T T R E I A N Y 2 I g ) D) g

K 4. ERRINBELLE

SRR | s ng WEEAT | FAMREN | DMAER | BiUHAEE | ma
A_‘Q& TMR’] 161‘4 i%i’ i%‘{}&v 1~65536 Z[‘Eﬂ ﬁ 4 3
=12 DA
o R | BT

TMR2 _|mm, sk, | 1~65536 2|
16 5% 32 fir 4
TMR5 RS2 g | e i &
TMR3 i%i’ i%‘{}&v 1~65536 Z[‘Eﬂ
16 £ 4
‘ TMR4 L e f ~
S8 —
TMR9 16 fir gy | 17895362 x 2 ¥
: TR My
TMR10 16 4 " 1~65536 2 |i] % 1 X
TMR11 * : [T 2 B
2.10.1 B2 (TMR1)
—/NEYUER S (TMRL) 1] LI E 2 Bl B6 N EE ) = PFHPWME\EE%& © B A ] R R AL X $
ANHHANPWMET Y, R LAgE 24 s e 3 i@ B e i s o D0 Az 18 s v LR T
® i AFHIR
o HthE
® AAEPWM GagEidrooxt 35 )

® L ke

Fe B V16 A ARHEE N 48, B 5 TMRXE I 5 BA M A K Thg

4 AHFE S (0~100%)

. BLE N16MPWMA A SN, & AfA

FEVIRBE T, THEGES AT DA R A, [RIIN PWMA HR R AE 1k, DT D7)y ph sk 6t 42 ) PR O 5%
RZ DhREHAR S8 A E I S AR R, A BB R (AT R], DR e 0 I i ] DAGE
I A U A, SRR D B IR T fE

2.10.2 BH 2 (TMR2~5 il TMR9~11)

AT32FA15 2517, WE T ZIE7T A RDiEtT

® TMR2, TMR3, TMR4, MIT

MR5

FRO3E FH 5 I 4% o

e SRR TR S IE A E

TMR2FITMR5 /&3 T —A4~3247 H iﬂﬂn*ﬁi@“/iﬁﬁiﬁﬁz%‘%ﬁ~/\161‘1E1’J%ﬁ§3\$ﬁ%% MTMR3F0

TMRAZFE T —ANL64 [ B 0 14 /5 s - s A — > 16457 1 T4 451 2%
F A AT R AN T (1) TE

fh o

EATIEREIE L E N SRR D e S M SO N SRIEE AR, 3R EALEDD s R T e

N TR AR S
TERHLH
X L B 3R

o AT
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1K S 5 I 2R AE B KT

18, SANEEE TR . PWMAT R E R =

o FEAIRA N

g AT — bRk N A AR T e AEPWMERTHE o BN 8 I 23 8 S0 [FIDMA
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AR % AT32F41525] ¥imF At

® TMR9
TMROA —N1607 1 A BN EE I THE RS . — 1647 BT o S ds A2 Shar () idiE, AN i@ iE A
AT TR fr beA. PWMAE R IR i, EmT LS & Thatism A e &8 [F2,
AT LRSI e 2% . AR EUT, TS AT DA R A .
® TMRIOMTMRI11
XKLL I 2R ERA — AN 164 H S NEoE G THGEE . — AN LOALI o ias A LMoL fsiE, A
BIEAAT A TR b, PWMATER AR e, e A1) DA 4 1) gead A e i) 4 [R)
S, AT LU S B VRIS
2.10.3 RGHEEREE (SysTick)
EAER S8R T AT SE B E R, WA — MR B RO RS . RA N RRE:
®  24f (iR T HEE
o pEEmMBINAE
[ ]
[ ]

MRS MO, PEAE—ANAT BRI R G B
A g A2 2 YE (HCLKE{HCLK/8)

2.11 FHI1A (WDT)

BT — AN 12067 s g B g A — AN 8O B T A e BT 2 A, e A BT Bl FR R Y 5B 8 (LICKD
Pt RUONXANE B T 8, B LVE rl s T TIRIEIR A AR N AR 20, & n] A Y 1 T 1 18
RAFERN BN BN RS, diEN—AE el g N R RALEn &8 @i 240805 7T A
MEEI MRS E RS AT, 1HEEs T AR ESS

2.12 EHAOXRETH (WWDT)

OB TR NA A TALRE R R, JFrT L E RN E his4T. En] DA pcE T TR A
R B AN RS, EH R, B TS R hee; A RBUET, THEeEs IT AR

£k,

213 WBASCHEE (ERTC) MIMhfth 5% (BPR)

H b Rk F I 4

® SRS P (ERTC)

o 20132f it FF 73 (BPR)

B A S I B (ERTC) A& — AN BCDE I #5158 . & S8 N A ThiE:

o [HJiHEAM. /. /A (1282480 « B, H. H. 4, #%:UCBCD (it
¥ .

P Ak kg AP E .

H B H R BC0N28, 29 (H4E) . 30, iB&31K.

PRAN AT & R ) b R0 — > 0] 2 R P ) S0 v e LA TR B B R A AT LA g 82 )

®  NAMERIRA TN ZEE, FIEE512 Hzf 7R H T ERTCHEAT AL HE

[T e 27 A7 T LE AR A (R EN () A2 B R 4%, T BB il 1 D0 7 B DA LA ) e o i A s JRT SR 1 v e, {5 A
T oy HEERE R gm0 1607 AT g k) B B E HUL RS, TNEERG 120 ps R AR 36N F Bl R E
R IME WS . 320 A A7 L & v gm R M B FD . By Bl /N, B LR H .

B T XTX %18 3t 29 000
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1-7% AT32F415 2% BIEFMH

T3 e T T AR b e BRI OL S, BRI B 9 AA32.768 KHZIN A il LA e Isf ] B

R AL 2 AE 4 (BPR) YB2(L A A7 de AP 807 1 U Fl T B Hdls . st i BF AP s AN E RS
AL e YRR AL E AL, ARG MU A e iR i B A

ERTCHIBPRIE IS H ALY, Vo RIEAEAERT, 2P Rk Vool fL, 75 W% +E H Vear 7| A L.

2.14 @EfsEnN

2.14.1 BATAMEEEO (SPD

ZiK2ANSPIHEL, EFEMR, AXCTAREN TN REE R R iA36 KM/ . T Hiss =%
AR, A E W8N B 160, M ICRCF ML X FFFEAISDE. MMC. FISDHC
1. BT ISPIHE D #rT LLE FIDMAEEE .

2.14.2 AMERZTHEO (2S)

2362/ 5 SPIE FFRHERIIPSH O] LA TAE T MR, 3% 24N 0] DARE B SN 16/24/3217 43 2 (1)
A ON T R IE T, SRR ATURFESR M8 kHZF192 kHz, 4T — A IPSEOmE N EEA, T
T ET PLLL256 15 KRR i . BT 12SH A ff FIDMATE il 2% .

2.14.3 BHEZIFPWE S (USART)

AT32F415 &5/, WE T3MNEH IR PR (USART1, USART2, FIUSART3) , Fi12
NMEF RSl AR (UART4RIUARTS) &

X5 O AIEE . SCFFIrDA SIR ENDECAE i g fifths . 2 AbFE 3B B . Bk XU Tl S
BEUFILIN /M IEE. USARTL, USART2, FIUSART3HE: N HGMEICTSHIRTSE S& ., A
ISO7816 /)& Rt £ LANZRSPLIE MR, [ T UARTSZ AT HoAthz: D #A] LLE FIDMAEEE .

AT L 53 5T 04,6875 /85
2.14.4 WIERBEREEL (PC)

2MPCEIED, BEW TAE T2 2R E MR, BT FpRERI (standard mode, #5100
kHz) . gt (fast mode, =400 kHz) . 1PCEZAR AT LI in sl MHz, B3R5 8 5
BV TT R, W] LABE R ASH IR RS J0 8 5 Ah F R AR S HE

1PCH M SRR 7Ar 8047 THhik, 747 ARSI SR UMM bl 01k 4 B T B 2ECRC R AE B B 8% o
BT AT U FHDMAEEAE I 5 SMBuUS &1 42 2.0/ /PMBuUS 2 2K

2.14.5 ZEFFMmANHmHBED (SDIO)

1/1~SD/SDIO/MMC EHNLE [, 7] LLSZFEMMC R RS ilEa. 2k I3 AN R s e e i = 147
CBRIND) « A8, FESMIAEINT, 1% N m] DUE AL I (L5 id R 1A 548 MHz, Z#: 1 H 2 SDI-iE
RHIE2.00

SDIOAFfi# R MVE2. O S R P AR A B 2t sl: 167 (BRI 4.

H BT A A fg— S — 1~ SD/SDIO/MMCA.2 i &, (B 1] LLFEIE S22 ASMMC4. 1)) B 2 1l
[TEN I S

k% 7 SD/SDIO/MMC, XM A58 4 5CE-ATASU A IR A L. 13 % .

B T XTX %193 29 000
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SRR AT32F415 %5 ¥iEFM
2.14.6 FHIFRXB ML (CAND

1/NCANEZ DA E2.0AF12.0B (F35h) , MR EELIRAFS . & n] AR &k 1 LA AR R AT
FRAEMTAI 290 AR IR AT I8 e, B3N RIEHRFE, 2 B3R LI GAE, 14T 5 138
7. CANTEHZs HA256 71T HEAE, i HEAARMIEABRRE ML,
NARIEAE T, ARIECAN 2.0 SOHIYE T By 2 Bk, CANRB B R4 200Kk B FHHEXT SR A
V5K BT Pe AR R PLLES

2.14.7 BRA$EITEL On-The-Go £ (OTGFS)

AT32FAL5 N EINMER TR (PHY) IOTGADi#E (12 Mb/s) & FI BB U hil itk & A
AT ARG B (P S B, SRR AL . OTGFSELELZIR L FH 1748 MHzI %h, 2k H
HHEXT s R 9 5 Sk ™= A8 (R PLLIRF st

RRERL I 32 BRI A

L1280 A7 CRFIHABATAT A FE 52D

AN A, SR RS 0~3; ARERRCARCITAR, S Sy a5 SECLHIL B i 15 4

8ANHIE (EHLED

SOF#i H

HAUSB2.0VML, FRAELUR fRHiE .

— FHURE: AR

— WA 2

2.15 TEFIUERKE (CRC) HHEHET

CRC (JEMIUARKES) R IT fH — e M 2 il s, A — 320 s 77 £ — 1 CRC
. EARZHIN A, JT CRCIIEARYEH T 5k Ae & s A i (1 — etk

2.16 HTFFHES (ADC)

AT32FAL15 5177 i, WKL 1207 BB e 4 ds (ADC) , AT DASCIL Bk B P o1, JLi
K16/ MBI TE A 24 P, H X P A P 4 0 A IR R RN AR IR (Vrs) RIS
FHE (Vreent) « EFFERT, HIEHTELL € 1 —HBPLEE b
ADCH] LU HIDMARAE .
LR N T RE SR VR R A — B . 2 BRSO R T R EIE, b LS SR T Y R
1 YR S 2T
HE 2 (TMRX) FlIEgoeif 28 (TMRL) F=AEfd4E, 45T DL P 5% EIADC 1) 3558 i
o e, SRR e fEADCH A S Bl A5

2.16.1 BEFHERERE (Vrs)
TR AR e — AR LM ARG FE R Vrso 1R FE A5 JEES 7E P S & 2 B ADC 1IN 16114 N\ Jd 38
B TR A R R e e BB U
W T L2, AR SRS R s RIS P T S, R b PN 0 88 A SRt 2 B A AU, P2 AR A TR R
AN SRS 2 6 Ui FE R R o SR 75 B ORE B IRLRE , U A P A U P AR S0 4 o

B T XTX %203 29 000
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AR AT32F415R%] BEFM
2.16.2 AHSHEHE (Vintry)

WS EHE (Vintry) NADCEEME T — Mg M H B . Vinrrv N BEHZRIADCL_IN1 7% N\ iE
I
2.17 HEEH (CMP)

AT32FA155 N B MBS (CMP) , B AIRWERKZHE /L (NETEAMED | G A
B T3 )4 AR

SEHEWBE LR Z —:

® JMHGPIO

® WS EHIE (Vintry) BHZ%L (1/4. 1/2. 3/4) .

PIAN LA 2% 20 o] MURHEARAS 2UMe i, Db far th SR I e 48, R T A R— AN D EL A o

2.18 AR: BITL (SWD) /JTAG H#EREO

WK FTARMOSWDITAGHE: [, X & —ANH AT AMITAGH s 455 ek, 1l PAscix &2 H
R AR S 1 B AT 2 R B D BITAGHE: T . JTAGHI TMSHITCKAS 5 4351 5 SWDIOFISWCLK £
E5|

B T XTX %213 29 000
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3

51 e X

B 2. AT32F415 &%) LQFP64 5| oA

o AT
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o
'6 N—HOW<
0 0O N O TN A
0N OO0 00<C<L
- a Wy a Wy a'a I o W a WY a Wy a W a MY a WY WY a TN a TN n MY 0 Y
OO e reerrm
TONAOODONOWLTONEO O
COOWOOLODWLIOWWLIOWL DS
Vear 0 1 4807 PF7
TAMPER_RTC/PC13 [ 2 471 PF6
LEXT_IN/PC14 O 3 461 PA13
LEXT_OUT/PC15 O 4 451 PA12
HEXT_IN/PDO OO 5 441 PA11
HEXT_OUT/PD1 ] 6 431 PA10
NRST O 7 421 PA9
PCO ] 8 411 PAS8
PC1C 9 LQFP64 400 PC9
PC2 J10 390 PC8
PC3 011 380 PC7
VSSA/VREF- [12 37:‘ PC6
Vopoa/Veee: (113 36 PB15
WKUP/PAO 14 351 PB14
PA1 [(]15 347 PB13
PA2 []16 330 PB12
NOODOANMNMST LD ONODO N
AdANANNNANNNNNO OO
RN EERE RN R
FILZE8E308R 5SS
D . . . -ﬁ‘___ I ] A
B2a2n TR, 2 95040
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1-7% AT32F415 2% BIEFMH

Bl 3. AT32F415 &% LQFP48 5| {4345

g os
0 p00ONoWwTmdd
S8 mOmMMMmMm < <
>S>0oomo0oooona
mininininlninlninlnlnls!
OMN OIS OOANAOO 0N~
SIIFISTTITITONO®
Vear O 1 36 PF7
TAMPER_RTC/PC13 O 2 350 PF6
LEXT_IN/PC14 O 3 341 PA13
LEXT_OUT/PC15 O 4 330 PA12
HEXT_IN/PDO [} 5 320 PAl11
HEXT OUT/PD1 ] 6 311 PA10
~ LQFP4
NRST O 7 Q 8 300 PA9
Vssa/Veee. O 8 290 PAS8
Vooa/Vree+ O] 9 28 PB15
WKUP/PAO C]10 271 PB14
PA1 11 261 PB13
PA2 []12 250 PB12
NSO OMNMNODOOAANMS
A A A A A A NANNNN
1 O R N
232258502488
Aoaoaoaoaoaoamm> >
oo
& 4. AT32F415 R5| QFN48 5| {44
o
= 0o <
0 p0 WO~ oOWLT Mo
S8 mO0Ommnmmm < <
>S>oO0oMmooo0ooQa
T OO0 0000000 0d
OO OMOANAOO0 0N~
SIS TITITITITNO®
Vear 1 1 36 PF7
TAMPER_RTC/PC13 [ 2 350 PF6
LEXT_IN/PC14 O 3 340 PA13
LEXT_OUT/PC15 1 4 3300 PAl12
HEXT_IN/PDO 1 5 320 PAll
HEXT OUT/PD1 J 6 310 PA10
- FN4
NRST [ 7 Q 8 300 PA9
Vssa/Vrer. 2 8 29 PAS8
Vopa/Vrer+ & 9 49 28] PB15
WKUP/PAO [J10 270 PB14
PAL D11 7 260 PB13
PA2 3121,// 2500 PB12
nlininininlninininininls
C 0 232838823 dI8
Vss Afooooaoaao@m>>
Qo
N D . . . ‘ﬁ‘___ I ] A
nooABINY 0o #2300 TR 298 5040
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0O~ ™o

N OMmMMOMMmMmMmmMm <

[a N a e N a I a N a N a N 0 Y

U0 nngnn

N OO WM OLW

M OMHOOMOANNNNAN
Voo 01 24T PA14
PDO/HEXT_IN [J 2 | 230] PA13
PD1/HEXT_OUT [J 3 | | 220 PA12
NRST U 4 | opngp | 210 PALL
Vppa |1 5 ! 1 200 PA10
WKUP/PAO 0 6 | | 190 PA9
PAL [ 7’33 180 PAS
PAZ I ,8/63or1c\|m<rm©l7[VDD

- D B e B B B B B |

O rrmrrr

S 232852880

Vss/VssalVrRer- € o a o

.. .f£r & I | . I | I [ ]
240

T@%lzgo-zfg&-5940
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AT32F415% %] 45 F M

NRNATI2FALE R I 5] HIE S, "-"osxd Bt A T3 %51 . A ThRgta AL S 20 M e B HE
B, BEARFMEES &S T HES, MRS EsaTmAS G5,

= 5. AT32F415 &3 B X

)= _ SH8Re
~ < € g
8 |32 3 | amen | % | L ‘
i I & |0 BRilThgk N
o |90 o
- 1 1 VeaT S - Vear - -
- 2 2 PC13® 1o | - PC13 TAMPER-RTC® -
- 3 3 PC14® 1o | - PC14 LEXT_IN(S) -
- 4 4 PC15@ 1o | - PC15 LEXT_OUT(5) -
2 5 5 PDO®) 1o | - HEXT_IN HEXT_IN PDO
3 6 6 PD1® 1o | - HEXT_OUT HEXT_OUT PD1
4 7 7 NRST 1o | - NRST - -
- - 8 PCO /10| - PCO ADC1_IN10 SDIO1_DO
- - 9 PC1 /10| - PC1 ADC1_IN11 SDIO1_D1
- - 10 PC2 /10| - PC2 ADC1_IN12 SDIO1_D2
- - 11 PC3 /10| - PC3 ADC1_IN13 SDIO1_D3
- 8 12 [Vssa/ VrRer-| S - Vssa/l VRer- - -
5 9 13 |[Voba/ VRer+| S - | Vooa/ VRer+ - -
ADC1_INO /WKUP /
CMP1_OUT® /
CMP1_INP2 / CMP1_INM6 /
6 10 14 |PAO-WKUP| I/O | - PAO USART2 CTS / TMR1_EXT
TMR2_CH1®M/ TMR2_EXT™/
TMR5_CH1®
ADC1 IN1/CMP1_INP1/
7 11 15 PA1 /10| - PA1 USART2_RTS/ -
TMRZ_CH2(7)/ TMR5_CH2(7)
ADC1 IN2/ CMPZ_OUT(7)/
CMP2_INP2 / CMP2_INM6 /
8 12 16 PA2 /10| - PA2 USART2_TX / TMR2_CH3(7)/ SDIO1_CK
TMR5_CH3/ TMR9_CH1(7)
ADC1_IN3/CMP2_INP1/
9 13 17 PA3 /10| - PA3 USART2_RX/ TMRZ_CH4(7)/ SDIO1_CMD
TMR5_CH4 / TMR9_CH2(7)
- - 18 PF4 110 | FT PF4 - UART4_TX/TMR5_CH1
- - 19 PF5 110 | FT PF5 - UART4_RX/TMR5_CH2
ADC1 IN4/
CMP1_INM4 / CMP2_INM4 /
10 14 20 PA4 /10| - PA4 USART2 CK / SDIO1_D4/ SDIO1_Do
SPI1_CS™/12S1_WS®
ADC1_IN5/ CMP1_INPO /
11 | 15 | 21 PA5 o | - PAS CMP1_INM5 / CMP2_INM5 / DI é’ls'g?f’s—gl’éll b1
SPI1_SCK®™/1251_CK® — —
CMP1_OUT /USART3_RX/
m — _
1216 |22| pPae |0 - PAG ADCl—+w6R’SSZ'éIM'SO / SDIOL_D6 / SDIO1_D2 /
— TMR1_BRK /TMR10_CH1
ADC1_IN7 / CMP2_INPO / CMP2_OUT / USART3_TX/
13 | 17 | 23 PA7 o | - PA7 SPI1L_MOSI™/12S1_SD™ / SDIO1_D7/SDIO1_D3/
TMR3_CH2M TMR1_CH1C/TMR11_CH1
N D . . . -ﬁ‘_ . 1 | I ] A
noofBI8Y0 o F2BN THR,292 5040
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EY: = ﬁ BRThRE®
~ < 4 X1
8 92| 2 | uman K| H| v ‘
Z 82| & |5 Rikshte Ewst
o (90| 9
- - | 24 PC4 |0 - PC4 ADC1_IN14 SDIO1_CK
. - | 25 PC5 |10 - PC5 ADC1_IN15 SDIO1_CMD
ADC1_IN8/12S1_MCK® /
14 | 18 | 26 PBO |10 - PBO TMR3, CHE USART3_RTS / TMR1_CH2C
15 | 19 | 27 PB1 |IIO]| - PB1 ADC1_IN9 / TMR3_CH4®™ USART3_CTS / TMR1_CH3C
PB2/
16 |20 | 28| P2 |WO|FT| [52 - .
- | 21| 29 PB10 |1/O|FT PB10 12C2_SCL(™/ USART3_TX® TMR2_CH3
- | 22| 30 PB11 |l1/O | FT PB11 12C2_SDA®M | USART3_RX(? TMR2_CH4
- 23 31 Vss S - Vss - -
17 24 32 Vop S - Vobp - -
USART3_CK™/12C2_SMBA®M/
- | 25 | 33 PB12 |1/O|FT PB12 SPI2_CS™ /1252 WS™/ -
TMR1_BRK®
TMR1_CH1C®™ /[ USART3_CTS™"/
- | 26 | 34 PB13 | 1/O | FT PB13 SPI2 SCK™M] 1252 CKO .
TMR1_CH2C® [ USART3_RTS™ /
- | 27| 35 PB14 |1/O|FT PB14 SPI2. MISOM TMR9_CH1
TMR1_CH3C("/ ERTC_REFIN
- | 28| 36 PB15 |1/O|FT PB15 SPIZ MOSI?/ 1252 SO TMR9_CH?2
- - | 37 PC6 |10 |FT PC6 1252_MCK™/ SDIO1_D6( TMR1_CH1/TMR3_CH1
12S2_MCK /
) ) @ _
38 PC7 |0 |FT PC7 SDIO1_D7 TMRL CHZ TMR3_CH2
- - | 39 PC8 |10 |FT PC8 SDIO1_DOM TMR1_CH3/ TMR3_CH3
12C2_SDA/
) ) @) _
40 PCO |10 | FT PC9 SDIO1 D1 TMRL Cha7 TMR3_CHa
OTGFS1_SOF / CLKOUT/
18 | 29 | 41 PA8 | 1/O|FT PA8 USARTLCK / TMRL CH1 12C2_SCL
OTGFS1_VBUS® / USARTL TX® /
19 | 30 | 42 PA9 | 1/O|FT PA9 TMRL CH? 12C2_SMBA
OTGFS1_ID / USARTL_RX™ /
20 | 31 | 43 PA10 | 1O - PA10 TMRL CH3 -
OTGFS1_D-/USARTL_CTS/
21 | 32 | 44 PA11 |10 - PA11 CANL RX? / TMRL CH4 CMP1_OUT
OTGFS1_D+/USART1 RTS/
22 | 33 | 45 PA12 |10 - PA12 CANL TX/ TMRL EXT CMP2_OUT
JTMS-
23 | 34 | 46 PA13 |10 | FT | Swbro - PA13
- | 35 | 47 PF6 | 1/O| FT PF6 . I2C1_SCL /12C2_SCL
- | 36 | 48 PF7 |10 | FT PF7 . I2C1_SDA/12C2_SDA
JTCK-
24 | 37 | 49 PAL4 |10 | FT | Sucik . PA14
PA15 /
SPI1_CS/I12S1 WS/
25 | 38 | 50 PA15 | 1/O | FT JTDI . SPIZ Ca /1252 WS /
TMR2_CH1/ TMR2_EXT
N A I . . -ﬁ‘_ . 1 | I [ ] |
noofBI8Y0 o F26 I THR,292 5040
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Gl =2 ﬁ HHATZhRE®
-~ < a It
8 92| 2 | uman K| H| v ‘
£ |E| g & o BRilThgk N
o (90| 9
- - 51 PC10 110 | FT PC10 UART4_TX(7)/ SDIOl_D2(7) USART3_TX
- - 52 PC11 110 | FT PC11 UART4_RX(7)/ SDIOl_D3(7) USART3_RX
- - 53 PC12 110 | FT PC12 UARTS5_TX/ SDIOl_CK(7) USART3_CK
UART5_RX / SDIO1_CMD® /
- - 54 PD2 /10 | FT PD2 TMR3_EXT -
PB3/SWO/
SPI1_SCK/12S1_CK/
26 39 55 PB3 /10 | FT JTDO - SPI2_SCK /1252 CK /
TMR2_CH2
PB4/
27 40 56 PB4 110 | FT NJTRST - SPI1_MISO / SPI2_MISO/
12C2_SDA / TMR3_CH1
SPI1_MOSI /12S1_SD/
28 41 57 PB5 110 | FT PB5 12C1_SMBA SPI2_MOSI /12S2_SD/
TMR3_CH2
29 42 58 PB6 110 | FT PB6 [2C1_SCL®™ /TMR4_CH1 USART1_TX/12S1_MCK
30 43 59 PB7 110 | FT PB7 [2C1_SDA®™ [ TMR4_CH2 USART1_RX
31 | 44 | 60 BOOTO | - BOOTO - -
SDIO1_D4M | TMR4_CH3 /
32 45 61 PB8 110 | FT PB8 TMR10_CH1( [2C1_SCL / CAN1_RX
SDIO1_D5™ / TMR4_CH4 /
- 46 62 PB9 110 | FT PB9 TMR11_CH1® I2C1_SDA/CAN1_TX
- 47 63 Vss - Vss - -
1 48 64 Vbp - Vb - -
- -149 - Vss - Vss - -
Vss/ Vss/
33 ) " |Vssal Vrer S " | Vssal Vrer- ) i

(D) 1= %N, O= ¥k, S= HJE.
(2 FT=5 V&,

(3) WA ZAHMEITREMS B T [F— MO, N TGS IIrhSE, TER—I], W agE i SMEI R REA. (FEAHRIFICRM
HRBEIT B ERE A A7 AR ) HRE— AN M LS D REAAE A B S R T SRR, T DU I D B SE R B S SE o X T
BRSNS, &R TBUN S DI aess. fit, ARG A2 USARTR, EHIZUSARTLH
USART2. %L #2,

(4) PC13. PC14. FMIPC1575| st B I G AT b, Tax AN iR O RGeS HEA A BRI UL (3 mAD o BRILIX = A 5| BIfE
%t SN AN BEAE Dy IR CnBKEILED) .

(5) X LT BIFE A X IR ES — R B U AL T 2 IIREIRS T, 2R RIME R AL, X8 5] BIIPIRAS &0 XA A7 a2t GRLL %717 %
AW FEMREHELD .

(6) LQFP64. LQFP48. FIQFNA48EtZL 15 JISFI S H6, FIQFN32E:H2% 151 fI2F0 51 |3, 758 F &AL G BAFL B AHEXT_INFI
HEXT_OUTIhReM. i n] DLE His B X w4~ 51 9 PDOFIPD 1L fE «

(7) BLREFHDIAERENS d BRI B 2 A S CUn SRAR R (3 2 7 S e s D .

(8) tnR A AAEHPB2IY, HTHPB25] .

(9) OTGFSLA{EBE%&N, PAILAU AR T, A MGPIOSHMhE HIfe M. MEERRARCIH IHEA iR .

EATH

Té@l 0-21'9%-5940
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4 TFREERA

B 6. FikatE

OX5FFF_FFFF

0x4247_0000
0x4246_FFFF

0x4200_0000
Ox41FF_FFFF

0x4002_3800
0x4002_37FF

0x4000_0000

OX3FFF_FFFF

0x2210_0000
0x220F_FFFF

0x2200_0000
Ox21FF_FFFF

0x2000_8000
0x2000_7FFF

0x2000_0000

OX1FFF_FFFF

Ox1FFF_F810
OX1FFF_F80F
OX1FFF_F800
OX1FFF_F7FF

OX1FFF_ACO00
Ox1FFF_ABFF

0x0804_0000
0x0803_FFFF

0x0800_0000
OXO7FF_FFFF

0x0004_0000
0x0003_FFFF

0x0000_0000

-4

SR S E X

e

SRAMBYi7 HBE L X

IRE

SRAM

e

P 2585 X

EEE I

INERINFEAF s

IRE

fRIEBOOTS 1% E
X7 EL
S/ EAR AN T

Cortex-M4#

OXFFFF_FFFF

0xE000_0000
OXDFFF_FFFF

0x6000_0000
OX5FFF_FFFF

0x4000_0000
OX3FFF_FFFF

0x2000_0000
OX1FFF_FFFF

0x0000_0000

B T XTX

Web:www.manduic.com
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5 B SR
51 A%
5.1.1 B/MIgEKEIE

JITA S/ NN R AE SRR U2 A AR, AR RARE T 5 M BB OB SR &Vl Beih
PREL T 24, DIHCPIE 35 ZE (mean £ 30) 5 3I108HE, AaTEEr=4 LT,

5.1.2 MAE{E

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

SR I BAH TR R &I

514 HtEFR

B 7. fters

VBAT
O

Backup circuitry

1.8-3.6v } Power switch
q

(OSC32K,RTC,Wake-up logic
Backup registers)

ouT |
5 I
=
[ & [¢] I
§ Logic |
IN 9 |
Kernellogic |
| (CPU,

Digital |
| & Memories) |
| |

Regulator =| |
2 x 100 nF | |
+1x4.7uF | |
N J
100 nF
+1pF ADC
RCs,PLL,

B T XTX

Web:www.manduic.com
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5.2 #NtEKME

5.2.1 #HieHE

INERSAF LI EAT WR . [0 mo RBUE ] PR (&6, A7, MZ8) Hhas iifHE, wI

AE~ S HAS

PEARANEIAIR 3 B2 H e AR S I i KA, HF AN EORAE SRR A T S F A DI RETEIR AT E R -
BRI TARAE B T 2 e ] 5E 1k

x 6. BRI
iy HiR BR/AME RAME L-E0a
Vbp-Vss AR AL HLE (L7 Vopai1Vop) -0.3 4.0
Vin 1E5 VI 2 51 I _E BRI R Vss-0.3 6.0 Y
FERLE S E RN LR Vss-0.3 4.0
|AVppy| AT E 5 A2 T e s 2 - 50 oy
IVssx-Vss| | ANl 5] A [8] fry H R 2 - 50
£ 7. B
fiine) Epa RKE Bfr
Ivop 283 Voo IR ZR 1 S IR RN FRLIRD 150
lvss 2t Vs 22 IFE F g Gt HE FLIRDD 150 oA
. 7 GPIOF 1 51 AL (¥ th E v 25
7 GPIOF 1 51 1A _L (% th F i -25
* 8. AR
fiine) Epa HfE X0
Tste it 7l 2 ¥ -60 ~ +150 o
T KGR E 125
ooofABI Yoo EE 293 5040
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5.2.2 HSSUEME
FEF ZAAFEFIER (HBM, CDM, MILU) , bR E vk, S50 gE 47 o8 Bt DLk 2
B I H SRR T RE
BHBCE (ESD)
B HE R B I B T A AR BT A 51 B . IR AN AT A JS-001-2017/3S-002-201 845 i
F9. BrEREME
s 2 %1 E-Sis B/ME Bfr
VespHemM) | AR LR (AR TY) Ta=+25°C, f#JS-001-2017 3A +5000 v
Vespcowm) | Ff L LR (FE L&A | Ta =425 °C, £54JS-002-2018 n +1000
#A&RY (Static latch-up)
N T PG U R TR AR N AT S EIAIJESD78E S i HE B AR S b v 1) B AN S AR BT -
o NREANHYEGI I, RO ARt R
® ERAMIA . HrH AT B I GPIO 5] B N R .
#10. BESRBE
=] E 20 & BRI
LU [y e Ta=+105°C, #&EIA/JESD78E Il 2XA (200 mA)
nooABIEY oo B3R TR, 292 5040
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53 M

5.3.1 BRAIIEE&MH
= 1. BAETEXRMG

el 2 * A BAME | BKHE | B
fHeLk B AHBE £ 555 0 150 MHz
fecikiz | N HEBAPBA/2R 442K 0 75 MHz
Vbb AR TERE 2.6 3.6 \%
Vbpa AU, YR A H W15 Voo R LA Vbp \Y
Vear R iR TR 1.8 3.6 \Y

LQFP64 (10 x 10 mm) - 266
LQFP64 (7 x 7 mm) - 249
Po ML Ta=105°C LQFP48 (7 x 7 mm) - 260 mw
QFN48 (6 x 6 mm) - 515
QFN32 (4 x 4 mm) 335
Ta PRI B - -40 105 °C
5.3.2 _EEAIEE R B TIEF M
R 12, b E AR B ) TAE KA
"5 e 2 ¥ B/ME | BKHE | B
o Voo b T Z 0 oo ms/V
Voo T R 20 oo us/V

(1) & Voo LHEFIET6 ms/V, UAUHIAVooH LR T Veor + 0.1V, AU A BEX 5 &Ik AF £ 8 AT A7

5.3.3 WHRE AL B IRIER LU E

& 13. IR E AR E BRSO

e 28 B/AME | BBME | BXE | B
VPoOR FHEARE 2.05 2.3 2.5 \Y;
A IS R S A B 1.85@ 2.15 2.35 \%
Vivrhyst | LVRIBR it 180 mV
S SR E : Voo T Veor H 35 42 1 6] 48 i TrsTrEMPO 5
TRESTTEMPO o 600 us
CPUHURIZAT
(1) HZEAETHEEEH, AEAF= IR,
(2) 7=l BREE F T RIE & B N B Vv
S0 20T B2 39000

Web:www.manduic.com
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& 8. B A A R AL

Vob
A
POR \
A
VLvRhyst
LVR
4P TRESTTEMPO
>t
Reset
R 14. T YRTE R Bt

5 S %1 w/ME | HRUE | BKME | BA
X Nsb) S 2.19 2.28 2.37 Y

Vevmi PVMERE1 (PVMSEL[2:0] = 001) -
TR 2.09 2.18 2.27 v
X Nsb) S 2.28 2.38 2.48 Y

Vevmz PVMRE2 (PVMSEL[2:0] = 010) -
TREIEOD 2.18 2.28 2.38 V
) EItir@ 2.38 2.48 2.58 Y

Vevms PVMRE3 (PVMSEL[2:0] = 011) -
TREE@ 2.28 2.38 2.48 \%
) ETti@ 247 2.58 2.69 Y

VpPym4 PVM&{E4 (PVMSEL[2:0] = 100) -
TREE@ 2.37 2.48 2.59 \%
) ETti@ 2.57 2.68 2.79 Y

Vpvms PVMRE5 (PVMSEL[2:0] = 101) -
TRER@ 2.47 2.58 2.69 \%
X EItu@ 2.66 2.78 2.9 Y%

VpvMs PVMR{E6 (PVMSEL[2:0] = 110) -
TREIE@ 2.56 2.68 2.8 V
X ETHE 2.76 2.88 3 v

Vevmr PVMIR{E7 (PVMSEL[2:0] = 111) -
TR 2.66 2.78 2.9 \Y
Vhys p@ | PVMIR i - - 100 - mV

(1) PVMSEL[2:0] = 001, 0101 F 1] 58 K T Veor VL E FH
(2) HZEEVEAF, AFEA =R,
ooo®Bd% Yoo LR TR, 2 95040
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534 fiESIeH

& 15. WESNAFaas R

w5 S RS BXE L

Trroc | ZmALHT [A] 40 42 Js
tse 5 X B R ] 6.6 8 ms
tme A YRR (8] 8.2 10 ms

(1) BBIRE, AT IR
% 16. WIBINAEIE RS SR RAE IR

&5 e 21 *AF B/ME BRIE BKE L:=X (74
Neno | i (35 IRED Ta=-40 ~ 105 °C 100 - - T
tReT | B ARAEIIER Ta=105°C 10 - - o

(1) s RIE, AFEA A

5.3.5 ftEERRE

HITHFE R 5 2 MSERR 26 RNEEE bR, BT H, AEAF RN, X SER &=
BFE TAERE . R GPIOSI M ME. M E . TAEME . GPIOMIEIFE®RE. Ll
FAAT AL A5
BRI K HIRIEFE
A g AL T N R KA T
® A GPIOS| JHI#ERAL TR .
®  [AAFAHAEAR U7 In] B[] B facuc R AR 22 (0~32 MHZR MO/ SEF A 3], 33~64 MHzE 1A ~4%E
FeJA W, 65~96 MHzI A4S A5 A W1, 97~128 MHzIN 34545 1, it 128 MHzH 44
SR .
® IRATUHTIREIT I
EVINELINCLNE
— #ifucik > 75 MHz, fecika = fueik/2, freike = fuerki2, fapceik = freika/4:

— #ifucik £ 75 MHz, fecika = fuciks freike = freiks fapceik = frcikal4 o
®  [RAREEAIbME, HREETEVDp = 3.3 VAITA = 25 °CHIINRG 2], Kl 2 7EVop = 3.6 VI
G

B T XTX %343 29 000
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R A7 BT T RSB i 78

HAUE
%5 E 21 %1 freLk XA
EREFTES R | REFTAEIME
150 MHz 435 20.1
120 MHz 36.2 17.6
108 MHz 32.1 15.3
72 MHz 24.6 11.4
48 MHz 17.6 8.8
36 MHz 13.1 6.54
24 MHz 9.62 5.24
EREAMI SR (HEXT) W@ mA
16 MHz 6.98 4.06
8 MHz 4.13 2.79
4 MHz 2.98 2.32
2 MHz 2.41 2.09
1 MHz 2.13 1.97
500 kHz 1.99 1.91
oo BATIEEA 125 kHz 1.88 1.87
AR 150 MHz 435 20.0
120 MHz 35.5 16.7
108 MHz 32.1 15.2
72 MHz 24.0 10.8
48 MHz 16.9 8.06
36 MHz 13.0 6.44
AT T EnE N ERCHR s 24 MHz 9.52 5.13
(HICK) @ 16 MHz 6.88 3.96 mA
8 MHz 3.84 2.49
4 MHz 2.68 2.02
2 MHz 2.11 1.79
1 MHz 1.83 1.67
500 kHz 1.69 1.61
125 kHz 1.59 1.57
(1) AhEsEt N8 MHz,
(2) Hfucik > 8 MHzH} JE HIPLL.
— — - — — — — — — - — —
noof3Bd Yoo R R T8 293) 5040
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R 18. EEIRAEA T A S s i 78

HAE
5 SH %1 freLk E::¥ A
ERRFTAMMER | REFTEME
150 MHz 34.3 5.99
120 MHz 28.2 5.52
108 MHz 25.6 5.21
72 MHz 19.7 4.18
48 MHz 14.0 3.67
36 MHz 11.0 3.18
24 MHz 8.18 3.00
ERESM SR (HEXT) W@ mA
16 MHz 6.03 2.66
8 MHz 3.48 1.87
4 MHz 2.57 1.78
2 MHz 2.12 1.74
1 MHz 1.90 1.71
500 kHz 1.79 1.78
oo R AR 511 125 kHz 1.71 1.69
BER LT 150 MHz 34.3 5.94
120 MHz 28.2 5.42
108 MHz 25.5 5.03
72 MHz 19.7 4.07
48 MHz 14.0 3.56
36 MHz 10.9 3.08
AT T i A HIRCHR & A% 24 MHz 8.08 2.90
(HICK) @ 16 MHz 5.93 2.47 mA
8 MHz 3.38 1.84
4 MHz 2.47 1.67
2 MHz 2.02 1.71
1 MHz 1.80 1.60
500 kHz 1.69 1.59
125 kHz 1.61 1.58
(1) A8 MHZ.
(2) Hfucik > 8 MHzIH 5 HIPLL.
— — - — — ——— —— v — —
ooo®Bd% Yoo B3] TR, 2 95040
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R 19. BT TR K AFEFE

BXE
s Z2H % frelk By
Ta=105°C

150 MHz 55.6
120 MHz 48.4
108 MHz 44.0
72 MHz 36.1

AN R (HEXT) @

BT A % 48 Mz 288 mA
36 MHz 24.1
24 MHz 20.5
16 MHz 17.7
8 MHz 14.7

lpp | BATELA AL B

150 MHz 31.1
120 MHz 28.7
108 MHz 26.3
72 MHz 22.3

BRSNS (HEXT) @ 28 Mbz o A

R FTA St :
36 MHz 17.2
24 MHz 15.8
16 MHz 14.6
8 MHz 13.4

(1) AMEBI2H8 MHZ, fucik > 8 MHzET 5 FIPLL.
#* 20. BEERTHRKBERERE
BXE
%5 2 %4 fheLk By
Ta=105°C

150 MHz 46.1
120 MHz 39.7
108 MHz 37.0
72 MHz 30.9

BRSNS R (HEXT) @

BT A % 48 MRz 249 mA
36 MHz 21.7
24 MHz 18.8
16 MHz 16.5
8 MHz 13.8

lpp | MM 2P £k I H 37

150 MHz 16.5
120 MHz 16.0
108 MHz 15.6
72 MHz 14.6

BRSNS R (HEXT) @

BT A % 48 Wiz s mA
36 MHz 135
24 MHz 13.4
16 MHz 12.9
8 MHz 121

(1) AhERETEH N8 MHZ, Hfucik > 8 MHzHT 2 FIPLL.
[ | 1 | -ﬁ‘___ I [ ] |
% 37 3 T@l 0-21'9&-5940

o AT
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R 21, FREEIRAAHLRE T B BRI K BT AR

HARIEN BKER
ﬁ%‘ ?ﬁ %'ﬁ: VbpbD = VbbD = Ta= Ta= Ta= $"ﬁz
26V 3.3V 25°C | 85°C | 105°C
LDO 4tFiz47#i, HICK Fl
HEXT 1, WDT 55 735 740 4000 6600
PRI A5 — i
_|LDO 4#b-FRTh#EA = H LPDS1 Z 1L
MEERIER | )
Ioo B A1, HICK F1 HEXT % 675 680 3480 6000 WA
7, WDT 2]
MR | LEXTRIERTCH:H 25 3.6 4.8 7.0 10.3
MR IR | LEXTFERTCIHF S 4.3 6.6 75 10.0 13.7

(1) SAMERAETA = 25 °C RN 3.
(2) HZAVHESE, ANEA=PIER.
(3) BE L Z WAL ] A N M 7 50 f35

&l 9. LDO 7EiZ /TR, IREEIRAEA T K382 ra it i A 7E AN R Voo B 538 BE X EE

7

E ——36V
= 3.3V
o
= —e—256V
&}

._7

-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 T XTX %38 7t 29 000
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& 10. LDO ZE{RZh#EHEAN, PREEHRARSUT B9 302 FR LI FE7E S R B Voo I 518 B2 X EL

7
3
é —8—3.6V
= 33v
o
E ——26V
&}
[ —
-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 1. RV BB A RIS AR AR R B Voo i 518 BE XS EE
10
9
<
=2
e —8—36V
5
= 33v
o
—e—26V
3
+
2
1
18]
-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)

B T XTXTAN

Web:www.manduic.com
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R 22. Vear R EUFIR K HRIE#E

HAEM BRE®
e S FAF Vear= | Vear= | Vear=| Ta= Ta= Ta= LA
20V | 26V | 33V | 25°C | 85°C |105°C
VearHIHERL
Ibb_vear i LEXTRIRTCH /3, Vob < Vi 1.3 1.7 2.4 2.8 3.7 4.6 MA
i

(1) SAUERAETA =25 °C PRI,
(2) HMEZREVFEH, AEA K.

B 12. Vear BBV EIRTEEE (LEXT M1 RTC /5 ) EAFRK Vear BIEN SEERIXTE

Current (UA)

-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

1.0

Temperature (°C)

—8—36V
—&—33V
—8— 26V

2.0V

B T XTX

Web:www.manduic.com
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W E MR SIEFE

TR 25 K AR 2R

® JITHIIGPIOT| IR AL IR .

o 4y R I RO R — N R B 5 5% AT A v A Il R IR T AR AR ZE (BT B AS
R 23. WESMRATHEHRIHEFE

WE SR HAE L

DMA1 9.32
DMA2 9.41
GPIOA 1.25
GPIOB 1.33
GPIOC 1.27
ARB GPIOD 1.23
GPIOF 1.24
CRC 1.64
SDIO1 19.3
OTGFS1 46.3
TMR2 8.96
TMR3 6.76
TMR4 6.73
TMR5 8.97
SPI2/12S2 2.84
USART2 2.40

USART3 253 HA/MHz
APB1 UART4 2.46
UARTS5 2.68
12c1 2.66
12C2 2.53
CAN1 3.56
WWDT 0.45
PWC 0.38
CMP1/2 0.81
IOMUX 253
SPI1/12S1 2.75
USART1 2.48
TMR1 8.74
APB2 TMR9 4.03
TMR10 2.56
TMR11 2.60
ADC1 6.92

s— — = — — — c— — —— - e —
noof3Bd Yoo R T8 293) 5040
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5.3.6  AMERHPRIRARE

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

R AME AR (HEXT) W RMEEH — A4 ~ 25 MHZ ¥ 7RV B 1R 25 4 B R 3R 35 2 7 A o AR TS b BT
S R T TR K RSN e a A, R SR SR E VPSRRI R . N,
TR A A 0 B HL 0 AURS T E ML SE T AR i P S B, Al 1 2R SRR ShiS AR E I TR . A 5%
PRI TR S H OB, 388, RS |, EE WA MR .

3 24. HEXT 4 ~ 25 MHz S #R45#E0@

®/E S *AF B/ME BRIE BKE L:=X (74
fHExT N | TR ERAR - 4 8 25 MHz
tsurexn)® | JE B ] Vo2 F 2 HI - 800 - us

(1) EIRAS BRI S R AR R R S RE R 4

(2) HEZREVHEfRH, AEA I,

(3) tsunexm/& /A B IA), S B REHEXTIT 4R I &, B A 45 BIA8E 118 MHZR % X BN ] o X ASHE 2 AE— A
FRAEKD in A IR A LM EAG R, ©n] e LA W PR & A AN R T AR LR

XFCuMCre, BV ER . Jm s et i) (AUE DY) 5 ~ 25 pFZ [ LA

ae, JFPRIEAT & R A A BB RS . W H CuMCLE A MRS H. #ARHIEFRTE R LCLAICLaf &

ITHESH M BAEN S EIERFCLMCLA, PCBMMCUSI AR %% [EIEHN (7] LUK B

AT 51 A5 PCBAR 1 A% 10 pF ATt

B 13. {#F 8 MHz j: /4 i S 7 )37 B

HEXT_IN

, :> fHEXT »
/ ! i
/ L e Blas

~\ E/ crystal RF Contrplled
\ T/ gain
b \\ ) HEXT_OUT
N D . . . . I | I ] A
noof3Bd Yoo Fan T8 293) 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 25. mIRSMEE A I Bl

#e E 2 %M B/ME HRE BAE B:<X 74
fHEXT ext | FH P APERIHEpAiZR M) 1 8 25 MHz
VHexTH | HEXT _IN%i N\ 51 v BT L R 0.7Vop - VoD v
VHexTL | HEXT_IN%i A\ 5 BAME B B [ Vss - 0.3Vop
tw(HEXT) L ) -
HEXT_IN =B K e ) 5 - -
tw(HEXT)
ns
tr(HEXT) . N
HEXT_IN_E A 80T B e [a)(h - - 20
tiHEXT)
CinHexT) | HEXT_INZF A B HTM - - 5 - pF
DuCyexm) | 575 - 45 - 55 %
IL HEXT_IN¥ A\ IR IR Vss < VIN < Vop - - +1 pA
(1) BEWTHPRIE, AEAFZ .
B 14. SMEREEN SRR
A
Vhextn
90%
[0)
VHEX1JI:OA)
Lr(Hex) > < LxHexm > twHexT <—'*'CW(HEXT)J[
Thext
External fuext oxt IL
ex
clock source f|————» HEXT_IN
LI =
noo BB Yoo LR THEE298 5040
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1-7% AT32F415 2% BIEFMH

A58 P oA /g R R 2 7 A AR A/ B e
ISR AR (LEXT) 1] DAl —A4~32.768 KHz K] i /e BV IR 244 PRI 4R 2 7 A o AR By
A5 BT R A S R A e A, Gl SR SRS B SR . AEN R,
PR AN A U ] BEMD ST IR 4% (0 51 R, DAVR/IN 2R AT S B AR e I Ta] o A7 9% AR
WIRAS RIS H O B, FERESE) , W AHRI AT R
& 26. LEXT 32.768 kHz S #RKeHEM@
i) SH FAF BME HEUE BAE | B

tsueexmy | A BT Vopse 2 5 I - 200 - ms
(1) WIREMEES SR &P SR A SR 45 .
(2) HZEATAGSE, AL =R,

XFCLflCre, RS ~ 20 pF M RN BA RS, FFRREAT & 2R 1 f i sOE R e -
HHCuMCLEAMFESHE. MAREIERIE R LCLMCLi BT H &4 H B AR S

I HEAEC R T AL TEE: Cl=ClixCl2/ (Cui+ CL2) + Cstray, H:H1Cstray2 51 HI1] HL 2
PCBHREPCBAH K I LA, & RSB 2 T2 pF 27 pFZ[H].

& 15. {# 0 32.768 kHz &4 i 2.5 52

/// Cu \\\\

// \ LEXT_IN > flext »

/

/ \ Bias

| _L\

I = 32&:5:(:|HZ RE | Controlled

\ ) .

= \ ) LEXT_OUT
\\\\\\—(:1_24//////
VL LEXT_INALEXT_OUT /i] /i Z5f s, 222 117700
nooddBI% Yoo Faam THREE 5040
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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 27. (RIESMEA I B

s S8 %4 w/ME HAE BAE Bpr
flexT_ext | FH P AMBES AR () - 32.768 1000 kHz
ViextH | LEXT_IN%i N\ 51 v BT o 0.7Vop - VoD v
Viextt | LEXT_IN# A 5] MK #LF B & Vss - 0.3Vop
tw(LEXT) L ) -
LEXT_IN = B A ) () 450 - -
tw(LEXT)
ns
tr(LEXT) . )
LEXT_IN_EFA-BLT B A [ - - 50
trLEXT)
Cinext) | LEXT_INFA B HTM - 5 - pF
DuCyexm | =5t 30 - 70 %
IL LEXT_IN#ii NI HL I Vss < VIN < Vop - - +1 pA
(1) HETHRIE, ATEAF .
Bl 16. SN ERASIE I PP IR B3I e B
A
Viexty o
0
0,
Viextt %
triexny) > > e <« twuexn -« tW(LEXT)t
Tiexr
External flonr o IL
ex
clock source = LEXT_IN
JT1LIIL =
ooo®Bd% Yoo Ba5; TR, 2 95040
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PN R B R AR 1
R N AP (HICK)

5.3.7

R 28. HICK #R¥% 2851t

5 BH %A B/ME HAE BAE AL
fHick i - - 48 - MHz
DuCyHick) | =5tk - 45 - 55 %
{4 F # LAZ5 77 38 CRM_CTRL 1 1 y
BE) ] ' i
ACChrick | HICKIR % %% IR Ta=-40~105°C -2 15
HT A HE@ | Ta=-40 ~ 85 °C -15 - 15 %
Ta=25°C -1 0.5 1
tsuHick) @ | HICKHR ¥ #% Ja sh i [A] - - - 10 us
IbbHick) @ | HICKYE 3% %5 ThE - - 200 215 pA
(1) BsTfRUE, ATEA= RN,
(2) HZEATHSH, ALEE PN,
& 17. HICK B4 5 R R E
1.5%
1.0%
S 25 ——Typ
S )
% Min
L0.5% —8— Max
11.0%
~1.5%
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)
R EER B (LICK)
% 29. LICK &% 234tk
5 e 24 A s /ME HRE wAE AL
fLick® A - 30 40 60 kHz

(1) HMZEEVFEEH, AEA K.

B T XTX
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<[-R AT32F415%% BEEFM
5.3.8 PLL ¢t

% 30. PLL #§1%
inc] ZH B/MEW HRAE BAEW XA
.. PLLA A I £ (2) 2 8 16 MHz
- PLL# B &5 25 H 40 - 60 %
frL_out | PLLAS A% i 16 - 150 MHz
tock | PLLBART [A] - - 200 us
Jitter Cycle-to-cycle jitter - - 300 ps

(1) WBBOHRIE, AEA P Fii.
(2) FHEEEAEH EFIEIARE, MMARYEPLL N B #4553 feu_ourdh T R VFTEEIN

5.3.9 (RIhFEAR A MER N [A]

AR R0 N [ 2 A 2R eI B Y HICKIR B (K e 7 B B A5 2 0o PRI S P PRI B 4 24 i
R AR T E -

® MR, A B 1 N IS et P 15 FH PRI o

® RIEHRELAFHIAR: I BHJEUZHICKI Bl

R 31, (RTFEAE R [R]

el ¥ M R{E LA
twusLEEP NG R 4.2 us
twosron MIRBEARAR e (LDOAL T2 17RO 300 s
MIRHEARAR e (LDOALF ThHERE D 360
twusTDBY MR 0 iR 600 us

5.3.10 EMC %#%
TRURAE WU TR 72 o 1 25 DA IS A 34 7 I 1 o
ThEeEEMS (REREBUR )
® EFT: 7EVppiVss FIm it #h &/ 28 A W0 M e in— B A8 s IR Bk P e IE A m)) B34
DiRe AR 1R XA IEC 61000-4-4475 i
% 32. EMS J#i%
% ¥ ® 28 AR

7EVooHilVss EIBILAFTIEC 61000-4-48L |\ =33V, LQFP64, Ta=+25°C,
TR 2R G N BODRERR T | £, « = 150 MHz. 4 1EC 61000-4-4

Verr | BEAS KA AR IR, Voo Vss A A — 4A (£4 kKV)
47 pFHLZE 3 B AR Voo A1 Vss HUUE & A — Vob =3.3V, LQFP64, Ta=+25°C,
0.1 pF 35 B 1 % frelk = 72 MHz. F&1EC 61000-4-4

FESHFPOHATEMCHRIVERE FIILAL, AR MR A B IR TP AT (. A A IEMCHE BE 5 1T M
AEARBER A E VIR G B, @ H PR SHATEMCHLL, IR T SEMCA KA.

B T XTX %473 29 000
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5.3.11 GPIO %3 04

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

% 33. GPIO # A4

&5 e 211 %AF B/ME HWRIE BKRE L:=X (74
0.28 x Vpp +
VIL | GPIOA i N K HL~F HE & -0.3 - o1 \Y
v FrifEGPIORIE A = HL P L & - 0.31 x Vop + - Vop + 0.3 \Y
IH
FT GPIOI# A = FE~F F & - 0.8 - 55 \Y;
- ) . 200 - - mV
Vhys | B 2545 ik & 2% LS 3R i (1) -
5% VoD - - -
Vss < ViNn < Vop
o - - +1
| P FriEGPIO R
ko | AR VssSVINS 55V H
- - 10
FT GPIO
Reu |98 47 S8R H® VIN = Vss 60 75 110 kQ
Rep | 557 $i 544 L LG ViN = Vb 60 80 120 kQ
Cio |GPIOS| JIf s 2% - - 5 - pF

(1) MR AT R PR AT LR . HIZR S PR, AR il

(2) WERAEANLR G RA S ) FLAL (RN, U PO P RE e T dme K AR

(3) FTIIMIMEI NS T-Vop + 0.3 VAT, AZ%EF A #E b/ T HiHpH

(4) BOOTOSI JHIES FH A AT 45 H .

A GPIO D # ZACMOSHITTLI S (AFRHMALE) , BN HSE T 280 HCMOS T2
HTITLSH.

o AT
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S IR F) IR

FEFH R, GPIORIK#L H 4 Zi R IE SR 2 L i A BB 5.2, 1715 25 HH 1) 48508 d5e K80 e A8 -

® 1T GPIO#H L M Vpp E3REUR LS AT, I EMCUTEVpp ESREUR i KB 4T fa i, ARl 4
X} B KEE M Ivpp (ZILAT)

® A GPION IR H MVss bt FTH AL, I EMCUTEVss bt 1 i Kis /T B, Afg
I 2 50) B KAE B Ives (S ILAT) o

HyH R
B FIGPIO [ #B 42 A CMOSHITTLI

R 34. FyH B ERME

®/E S *AF B/ME BKRE L:<¥ivA
& IR HES IR BE
Vo | iyt AK P ) - 0.4
— CMOSHi F, lio =4 mA \Y
Vo | % Hi =y P Vbp-0.4 -
Vo | iyt AKHF ‘ - 0.4
- TTLH# T, lo =2 mA Y,
Vo | % Hi =y P 2.4 -
Vol | Hr K - 1.3
— o =9 mA \%
Vo | % Hi =y P Vop-1.3 -
BRKHRHESIITRA GRS
VoL AP . - 0.4
= CMOS#i11, lio =6 mA v
VoH i HA v P Vpp-0.4 -
Vo | Hr K H . - 0.4
— TTLY% I, lo=3 mA \Y
Vo™ | iyt i B SF 2.4 -
Vo | Hr K B - 1.3
— llo =18 mA \%
Vor(™M Har H v RSP Vpp-1.3 -
WK HRHESITRN B8 )
Vol | Sy AR ) - 0.4
— CMOSHi 1, o= 15 mA v
Vor(™M Har H v RSP Vpp-0.4 -
Vol | Sy AR " - 0.4
— TTLYm I, lio=6 mA \Y
Vo | % Hi sy FaF 2.4 -
(1) HEZAVHNSE, AEA=PIER.
TP K S

B N AR I ) SCRPEUELAE TR 4R
& 35. WAV

7S ZH B/ME BAE BAr
texintpw | EXINTE 1 2846000 21 SMBAE 5 10 ik 98 75 10 - ns
nooABIEY oo AR TR, 292 5040
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5.3.12 NRST 3| jilde

NRST 5| il N IR 5)f# FHCMOS T. 2

% 36. NRST 3| st

BEE T AWK EREE, Rey (ZHTFE .

®wE E 24 Ak B/ME HARUE BAE B
Vienrst)™M | NRSTHi AR B ~F L - -0.5 - 0.8 v
VinnrsTy | NRSTHi &7 BT H - 2 - Voo + 0.3
Vhys(NRST) NRS Tl 2545 fih & s B 5 3R i - - 400 - mV

Rru 59 P 2R VIN = Vss 30 40 50 kQ
tivnrsT) ) | NRSTH A LS IE R 7] - - - 33.3 Hs
tinvinksT)D | NRSTH A BT R4 1) - 66.7 - - Hs

(1) HEHRIE, AEAEFEFNER,
&l 18. Ei ¥ NRST 3| {7~
VD
Extern:jal (1)
reset circuit
P 2 R
S, NRST ) PU Internal Reset
l l < [] . @o— Filter >
\
\
_T_ I y
(1) BEfrMgR RN T B IEZAEE A,
(2) HFPLAGRIENRST 5] B AL BRI T 36 1 51 U i KViLnesn BA T, A IMCUABER BIE AL .
5.3.13 TMR & #$45 1t
TR S EH T RILE
% 37. TMR &R 845
w5 E <4 A B/AME BXE i Wiy
- 1 - tTMRxCLK
tres(TMR) | 7€ e % 73 ¥ Asf (1]
frvrxcLk = 150 MHz 6.7 - ns
fexr | CH1E CHA & i 23 4RI AT % - 0 fTMRXCLK/2 MHz
FSOR THR,292 5040

o AT
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5.3.14 SPI ¥4

% 38. SPI 4%
7S 2 x4 B/ME BAE B:<X 74
FEA - 36
fsck
SPI 4 2)E) B - 36 MHz
(1/te(scry)™
MR - 32
tsucs) | CSEEILIN 7] MAR 4tpcLk - ns
thics)" CSTRFITH MAR 2trcLk - ns
twisckh) N \ . N "
. 0 SCK = M s (1] R, TSR =4 2trcik -3 | 2tpoik + 3 ns
W(SCKL)
tsumn( EX 5 6 -
B i N SLIN 1] ns
tsusn™ ! \ MAR 5 -
thovny(™ EX 5 4 -
HHH i N\ DR AR IS [A] ns
trsn™ . N MR 5 -
taso)\ V&) | FiHE i 7 DI (] AR trcik -2 | 2teolk + 2 ns
taisso)(®) | FUHE Hhr H 4% 11 i ] MR troik -2 | 2tecik + 2 ns
tvso)" By A 250 () MR (RELIR 2 J5) - 25 ns
tumoy™ | FdE iy A R TR] FRA (EREL 2 ED - 10 ns
thiso)™ MR (RELIR 2 ) -
e - e ns
thmo)(" FHEA (FERRLIEZ G -

(1) T RIE, AFEAL R
(2) ML RIS PR A I freLk/2..

(3) HKI PRS2 AIPCBAG R iR BEAH G . AREEHRAG T e BEVEARI MR R T7 58, FT LAIBR R A XA 0 8 £ b 3R
HRSH

(4) R/ MER IR 1 B /N T, S R AR s IR 3RAS K ) e R 1]

(5) R/MER TR R P (14 e /N1, S AR AR s FE A 2 B v PEL A 1R B R 1)

o AT
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El 19. SPI i — MEEF CPHA=0

o AT

Web:www.manduic.com

CS input \
— tc(sck)
«— lycs) —» <€— thcs) —
5 —CPHA=0 / \ ’ \
g crPoL=0 [twsckm |
| cPHA=0 |tsou
®l—cpPoL=1—TT—\ M\ T
_ t e o {
taso) V(SO) n(so) tais(so)
MISO output MSB out LSB out
tsuisy —ma—  ths)y —
MOSI input MSB in X LSBin X
& 20. SPI B P — MEF1 CPHA =1
CS input \ V
tsucsy - te(scr > th(CS)_<_>I
5[ CPHA=L \ M \
£ CPOL=0 tEw(SCKH)
N4 W(SAKL)
S| cPHA=1—4
7wl cpoL=1 / \__/
tyso — th(soyi-—j« tais(so) |
taso——1
MISO output ————_X MESB out LSB out
tsusia—»{ ths)y
MOSI input MSB in X LsBin X
Kl 21. SPI B P — EHER
High
CS input
- — lescky ——m
a3 [ CPHA=0
2 —
3| cPoL=0 —/ N/ Ne—....
o| CPHA=0 ———— — —ee
Ol cpoL=1 N/ Y TN/
2CPHA=1 —
‘g CPOL=0 — /N N/ \
CPHA=1 — —_—
5 CPOL=1 / tW(SCKH) \_//_ —\\_/
w— t | - >
su(MI) tw(sckL)
MISO input X MSB in X LSB in X
— thovy | P
MOSI output X MSB out LSB out X
ty(Mo)yi-t| thimo)y—  [-—
%527 TE&%O-%’?E?O-SMO
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5.3.15 I?S #EO4%¢:

% 39. I2S fit:
7S S %14 B/ME BAE B:<X 74
tr(CK) X
. [2SE g BRI BRI E] | SR C =15 pF 12
tuws) WSH ki [1] FH 0
thws)() W SRR 1] F 0
tsuws)\D | WSH: LI [A] MAR 9 -
thws)(M W SRR 1] MAR 0 -
tsu(sD_MR)(" ExzdllEn 6 -
AR N FE ST (]
tsu(sD_sR)(" RIS ALI T ML 2 - "
thsp_mRr)@) TR 0.5 -
BV i N AR RIS ]
thsp_sr)("@ ! N MEUCH 0.5 -
twso_smN@ | e dE A R 1E] MR %S (FRELIEZE) - 20
th(sp_sT)(") | Zich far AR BRI (] MR ES (HRELIEZE) 9 -
tvso_mm) @) | i i H A A5 [ FRIESE (R E) - 15
thsp_mT)™M | HcdE i LRI [R] FRIES EREILHZ 5D 0 -

(1) HBEHRIE, AEA=F R,
(2) #&#fiTfeck. Blan, WS frcik=8 MHz, Nltecik = Lipcik = 125 ns.

&l 22. 1°S MR 7B (Philips B30

t |

I‘- c(CK) —>| | |
I - | | |
- CPOL=0 | l | I I
2 I ' | | |
= | I | | |
~ | I | |

© cPOL=1 — | — | —— —\  —
| |
I i ' | |
| |

w(CKH) 4—»,4—»1— w(CKL)| h(ws)
| [ | |
I | | |
Ws input I | : :
| | 1
t | I | |
su(Ws) | | | t | )
| | V(SD_ST)]| h(SD_ST)
D transmit >< LSB transm|t >< MI B transmit Bitn transmit A LSBtransmit
|
t su(sb_sR) th(sD_SR)
SD receive LSB recelve MSB receive Bitn receive x LSB receive
(L) AT—F MR R IR B o 785 — A0 BT I A IR AR A R R I
N D . . . ‘ﬁ‘___ I ] A
nooABINY 0o %531 TR 298 5040
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& 23. 12S A FE (Philips #30

CK output

|: CPOL=0
CPOL=1

tf(CK)»_‘ tr(cK)

t |
v(WS) —+ W(CKL)| Uh(ws)
| | |
| | |
ws output | I I
I |
| |
|
| Y(sp_ MT)| Uh(sp_mT)
2
D transmit >< LSB transmit( )>< MI B transmit Bitn transmit A LSBtransmit
I
t
su(SD_MR) ' th(sD_MR)
SD ; el2) : : : LSB .
receive LSB receive MSB receive Bitn receive receive

(1) w\r

5.3.16 12C #0145k

SDAFISCL GPIOZ K 15 /2 F LA R R #l: SDAFISCLASZ" B RIS, 24 & IR H i,
TE 5| H IV Z [B FIPMOSE 4 ¢ I, {EATISRTEAE

12C i 2645 N SCFRppRER . (B

NEIL MHz, TEEERAG B e BEVRAR IR il R T 6

o AT

Web:www.manduic.com

E54TH

— P M BARAL AL EH 7 T BAT XA AR ALK A&

=100 kHz) AP (f 400 kHz) o 12Ca 242 m LA gt v 384
s AT LAIBE R A H (P FERY 4 5 A F- SR R S .

Té@l 0-21'9%-5940
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5.3.17 SDIO ¥4k

B 24. SDIO B

CK

D,CWD

(output)

<+t >

D,CWD

X

(input)

-ty

-

& 25. SD BRIAER

“ —/___WE:——/__i:k:—
tovbd

tovp

D,CMD ><
(output)

% 40. SD/IMMC 2 04&4%

w5 B2 % B/ME BXE Wi
fep AL T B AR - 0 48 MHz
tw(cky) I B GET 1], fep = 16 MHZ 32 -
tw(CkH) b B 1A, fee = 16 MHZz 30 -
" b L TN ] - 4 e
tr HF T B ] - 5
CMD. DHIA (ZHCK)
tisu BN BT 2 -
s R T 0 : ne
FEMMCRISDR AR CMD. DHIt (BHCK)
tov i H A R ] - 6
tor R T 0 : ne
ZESDERIAMERCMD. DI (ZHECKD
tovp A SR TH] - 7
toro 0t R BR A T 05 ; e
nooddBI% Yoo F85T THREE 5040
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5.3.18 OTGFS £ 4%t

% 41. OTGFS 3 3Bt A

7S ¥ BAE B:<X 74
tstartur® | OTGFSUSL K 38 3 sl [A] 1 us
(1) HEHHRE, AEA g .
% 42. OTGFS HE fijett:
®/E S *AF B/MEM| fBE | BRKEW| BAL
Voo |OTGESH:AEHE - 3.0@ 3.6 \Y;
T Vpi® :ﬁﬁiﬁﬁ):iﬁ&% I (OTGiS_D+/D-) 0.2 -
Ven® | 2243 FLA55E L5V T 0.8 2.5 \Y;
Vse® | B iR UAc 28 B - 1.3 2.0
V B P 1.24 KQMIR % %3.6 V@ - 0.3
8 1 oL | BRAH E L& v
Von | Bk & 15 KQWIR B 2 Vss® 2.8 3.6
OTGFS_D+W#F EHi
Rpu VIN = Vss 0.97 1.24 1.58 kQ
EN e
OTGFS_D+/D-W#k ~
Rrp VIN = VDD 15 19 25 kQ
EDAZEN 2]

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

(2) AT32F415RFIRIIEMIUSBIRET] LAFE2.7 VIS BIMRIE, AR 4B rI AR (E2.7~3.0 VR EH T 4.
(3) HHBEHHMIE, ALEAM R,

(4) RUZEREFIUSBIRE)2S E 7 E .

& 26. OTGFS B f7: H#E{E 5 LA R RER Al 2 X

Crossover
points
Diffierential
data lines
Vv
CRS-—— — — |
| |
Vss

% 43. OTGFS H/S 4t

e e 21 %M B/MEO | BAEO | BfL
tr _EThi E] @ CL <50 pF 20 ns
tr T I 8] @) CL <50 pF 20 ns
trim TR B ] LR te/ts 90 110 %
Vcrs s 538 X & - 1.3 2.0 \Y;
(1) HEHRE, REAH TR,
(2) MEHARE5MN10%E90%. EZIFAMEE, S HUSBMITEETE (2.0
nooABIEY oo % 56 1T TR, 292 5040
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5.3.19 12 A7 ADC %5t
FrAERE UL, FRISEGEMEHA S ZLIRF A EEILE, focLko MR AV ppafit H HEL B I 215

7,
VE: BRI F AT K HE
%% 44. ADC it
e S %1 B/ME HWRE | BAE | B
VDDA LB EE 2.6 - 3.6 \Y,
Ioba TEVopafit N\ L BRI - - 560" 660 HA
fapc ADCH] £ 47 % - 0.6 - 28 MHz
fs@ KA IR - 0.05 - 2 MHz
fanc = 28 MHz - - 165 | MHz
frrig® | Ak R TR
- - - 17 1/fapc
0 (Vrer-H#
V, e KV RO - - VReF+ \Y;
AIN e ;‘@E{l’%%l‘]ﬂiﬂ,) REF
Ran@ | A4 N BA BT - 2 I, 45K #46 Q
Caoc® | W EBRBER A 2 - - | 15 | - oF
RN fapc = 28 MHz 6.14 us
tcal® TS B[]
- 172 1/fapc
) . fapc = 28 MHz - - 107 ns
tiat® VEN it % 5 ) SiE
- - - 3@ 1/fabc
. R faoc = 28 MHz - - 71.4 ns
tiau@ ‘AN i 2 2 s S
- - - 24 1/fabc
o fanc = 28 MHz 0.053 - 8.55 us
ts® KA (7]
- 1.5 - 239.5 1/fapc
tstag@ | _EHLESTE] - 42 1/fanC
\ ‘ — faoc =28 MHz 0.5 | - | e us
tconv® | A E] CELEESRALIT E])D — —
- 14~252 CERFfts + BHEIE12.5) | 1/fanc
(1) HZEEFEEH, AEAF IR,
(2) HBERIE, AEAF=FRR.
(3) VRer+fE W B2 VoA, VRer-1E T ZER 2] Vssao
(4) XAk, WITE ZAA% H IS 28 Hoin_E— N 2B IR 1fecikz.
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45N AA6UE e KIAMBBETT, /3R LI/NT1 LSB.

R 45. fapc = 14 MHz B 15 K Ran

Ts (E#D ts (psd BARan (kQ) ®
15 0.11 0.25
75 0.54 13
13.5 0.96 25
28.5 2.04 5.0
415 2.96 8.0
55.5 3.96 10.5
715 5.11 13.5
239.5 17.11 40
(1) HBERIE.
R 46. fapc = 28 MHz I} f15 K Ran
Ts (A#) ts (psd BARan (kQ) ®
15 0.05 0.1
75 0.27 0.6
13.5 0.48 1.2
28.5 1.02 25
415 148 4.0
55.5 1.98 5.2
715 255 7.0
239.5 8.55 20
(1) HBERIE.
% 47. ADC 5@
w5 S5 Witk HAE BXE B
ET CERIRZE +2 +3
EO Wfi% fapc = 28 MHz, Ran < 10 kQ, + *16
EG | Haiiik Vooa= 3.0~3.6 V, Ta=25°C 1. 3 LSB
ED |fsrgkthirzE +0.6 +1
EL |BorsteiE +1 +2
ET CRERE +2 +4
EO Wf‘:’jé fapc = 28 MHz, Ran < 10 kQ, il *2
EG iRy Vooa = 2.6~3.6 V. Ta=-40 ~ 105 °C 15 35 | LB
ED |fdrskithirz +0.6 +1.5/-1
EL | FBorgkitkiz +1 +2
(1) ADCHIE R EEUE R LIS PR HE a1 .
(2) HEZEBTAHEE, AELEF= .
noo BB Yoo # 58 THEE298 5040
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& 27. ADC ¥ it

Y/
[1|—SB IDEAL-4EEE+ (oerD—OE%depending on package)]
e (1) R ADCH 46 Hh 211 451 -1
4095 (2) AR 5% o0y 28
(3) L B i 24 R LR
E CRERZEE: PrEiih £k SRR
T e 24 090 5 5K 30

W iRZE: LR £ LN —

Eo Wt 5o st th 28 L s —k

woa |
4093
®
PR 7

I
|
I
I
I
I
I
I
I
I
I
_— (1): MR BRI LIRS
I
I
I
I
I
I
I
!

Ec — it SH st ih sl i s —
YR 2 %

EDM%&@E%:%%%&%%L%
S AR ER (1LSB) 2 2=

My ekthiR 2. bRk 5%

SR 1 R A B

1LSBipea EL

|||||||||//|||||||
4

3 456 7 m%mmm%m%
Vssa Vbpa

E 28. {1 ADC L%l EERE

v
DD Sample and hold ADC

Vv
T coverter

R (1) 0.6V

IN ADCx_INx R .
r 12-bit
. I_ coverter
() o oV W= Capdd)
I Cparasitic —
— [ |
e |

>

(1) HRRanFICAcHIZUE, S0 %44,
(2) Cparasitic%%i?PCB (5}5]:*%*[”3(:8%%51%*59%) Eﬁﬁiﬁgﬁﬁiﬁg (j(é’:]7 pF) ° tfij(E@Cparasiticﬁ1E>|%‘|3%TEi
HeH RS IE, R IR0 98/ Maoc o
PCBHIFRI
R0 A7 R TR AT IR A . 100 nFRTHIAESSNOYR R GRiiE) , NSO R REREn i E
5.3.20 AHSREE (Vinry) F#HE

X 48. NESR KR

s 2 A BME | BEUE | BOKfE | B
Vinrrv | NS IR HLE - 1.16 1.20 1.24 \%
Teoer | iR REL - - 50 100 | ppm/°C

Ts_vintrv@ | 23 RS IR HL RIS, ADCISRAF I [H] - 5.1 - - [V

(1) HZEATAEEE, AELE= .
(2) HWHRIE, AEAFFIER.

B T XTX % 59 3t 29 000
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5.3.21 WEALBRSE (Vrs) 8k

R 49. BEIERBRM

5 2H w/ME HRUE BAE XA
T Vsense AR i 2 1 2tk 12 - +2 5 °C

Avg_Slope™M@ | -2yl & -4.13 -4.34 -4.54 mV/°C
Vas(N@ #£25 °CIr ) 1 & 1.26 1.32 1.38 v
tsTarT(® 78 T [A] - - 100 us
Ts_temp® | 4IHCEEET, ADCRAEH ] 5.1 - - us

(1) HmZEVEERL, AEA .

(2) PR E A S B IR A e, T AR R AR, AR R AR AN S R LS AR (R
HZE50°C) o DY A FE AR I A HE & TAS IR A Ak, TOAS R E LA IR AL W R E RS IR L,
WA — NI E IR AR TR

(3) HIBCTHARIE, AFEA ™ il

R T2 005 HEE

I (°C) = {(V25— V1s) / Avg_Slope} + 25

X H:

Vs = V1s1£25 °CI (5

Avg_Slope = IEE5VsMIZ 1 FHRE CRAZCAMV/CC)

B 29. Vrs i T EAR il 22 ]

1.70

1.60

1.50

1.40

1.30

Vsense (V)

1.20

1.00

0.90
-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)

B T XTX % 60 3t 29 000
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5.3.22 LB (CMP) %¢fE

* 50. LLEERRMEM
5 SH %4 w/ME HRUE BAE XA
VbbA L H R - 2.6 - 3.6 \Y
ViN RS - 0 - VbDA \Y
X PRI - 2.0 3.2
tower | LT IEIIFERR i 36 55 Hs
0 200 mVEEi#, 100 mV | PRIEHE - 105 320 ns
R AL AR TRIHHER - 1.2 3 us
Vofiset ks i 2 HU - - +3 +10 mvV
JeiR - 0 -
IR 40 65 100
Prdi A HHIR i 120 180 280
Vhys IR R IR 200 320 450 mvV
IR 15 25 35
fIRThFEME | AR 50 70 90
[Eplasii 90 120 160
" | DAL - 120 165
Ioba 1V opafit N\ L 1 FL R P - 9 Py pA

(1) ZeE P H, AL IR,

& 30. HWERARBRHE

ViNe A

VINM | \

\/

CMP_OUT

\

B T XTX %613t 29 000
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6 HraorE

6.1 LQFP64—10 x 10 mm #3318
& 31. LQFP64 — 10 x 10 mm 64 5| IR 1F 5 Pt &

D
D1
S|
/ﬂﬂﬂﬂﬂﬂﬂﬂ’ﬂﬂﬂﬂﬂﬂﬂll
= o | .
= | =l
H——+——B o
L -
4x il IAIE (IR
16 TIPS o/
[©]aaalc[A-B[D L[ ~Jobb[H[A—B[D] 4x

(8]
SEATING PLANE [C] — | : —
_JLLMUfﬂﬂﬂﬂﬂglﬂﬂﬂﬂﬂ_ﬂl < =
e B

L e b [$Tddd @[c[A—B|D]
b
o o
b1
SECTION B—B
62

GAGE PLANE—
SEATING PLANE

B T XTX %62 7t 29 000
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% 51. LQFP64 — 10 x 10 mm 64 3| &R 1F 5 i FH U BE

X
s
B/ME HRAE BAE
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
b 0.17 0.20 0.27
c 0.09 - 0.20
D 11.75 12.00 12.25
D1 9.90 10.00 10.10
E 11.75 12.00 12.25
El 9.90 10.00 10.10
e 0.50 BSC.
€] 3.5° REF.
L 0.45 0.60 0.75
L1 1.00 REF.
ccc 0.08

o AT
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6.2 LQFP64 —7 x 7 mm H3EHHE
&l 32. LQFP64 — 7 x 7 mm 64 5| IR 1IF % R P33 K

D
D1 .
[ TQRITTROTTTD ]
=|O =
165 :Ei; ‘1?5' 3 |
(R RARR |
g - NG
g A
& / AJ_Lj Al b =
GAUGE |-1|_¢=_NE21 / (F%
SEATING EL#.NE—]—G%"—E/
L1
oA meam TR s
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% 52. LQFP64 — 7 x 7 mm 64 5| IR 1F 75 R P EaE

o AT
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XK
e
My SR BAE
A _ - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
b 0.13 0.18 0.23
c 0.09 - 0.20
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1l 6.90 7.00 7.10
e 0.40 BSC.
o 0° 3.5° 7°
L 0.45 0.60 0.75
L1 1.00 REF.
- — — — — — —— - —
% 65 THEE298 5040
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6.3 LQFP48 — 7 x 7 mm 353
& 33. LQFP48 — 7 x 7 mm 48 E| R 1E 5 i PR

D
D1
Kﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ‘%
120 gx
12:\\1 0:25
IR
SEATING PLANE 9{' L
L1
B T XTX T A - meem ST I
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# 53. LQFP48 — 7 x 7 mm 48 5| IR 1IF 5 s P H 3R SR

o AT
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XK
e
My SR BAE
A _ - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
b 0.17 0.22 0.27
c 0.09 - 0.20
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1l 6.90 7.00 7.10
e 0.50 BSC.
o 0° 3.5° 7°
L 0.45 0.60 0.75
L1 1.00 REF.
- — — — — — —— - —
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6.4 QFN48 — 6 x 6 mm I EEHIE
& 34. QFN48 — 6 x 6 mm 48 3| IE 5 R FT 5| L3k &

A3
o D —“’*
; .pslsct.:mmﬂul @_l
;
|
s —_ —_ u_: B
2% aaac] D
g Al —
x [ Ic] A
X
d
K D2 BTG
| 48
Juyyuuuuuuuuu_[4
[ 0.1 i =
) T 2
- | -
= . =
-] D vl
- < (— Nl
=N B - -
= -
= | -
> -
) . -
- -
mmnﬁhnn AN
= -
cooedear, T % 68 1 - YR
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& 54. QFN48 - 6 x 6 mm 48 5|} IE 7 @ P 5| & VR SR

o AT
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XK
e
B/ME BAYE BKE
A 0.80 0.85 0.90
Al 0.00 0.02 0.05
23 0.203 REF.
b 0.15 0.20 0.25
D 5.90 6.00 6.10
D2 3.07 3.17 3.27
E 5.90 6.00 6.10
E2 3.07 3.17 3.27
e 0.40 BSC.
K 0.20
L 0.35 0.40 0.45
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6.5 QFN32 -4 x 4 mm 3 3E50E
&| 35. QFN32 — 4 x 4 mm 32 3| HIE )5 R 5| LA

|
Eloce waxlel | . ruM:.np.n.n.n..T

SEATING PLANE
e b

D2 . C0.35X45"

1

eV
LV

B T XTX B703 29 000
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& 55. QFN32 - 4 x 4 mm 32 5| {I1E 75 P51 2R BV EdE

6.6 HIE2H

=X
ws
B/ME HAE BAE
A 0.80 0.85 0.90
Al 0.00 0.02 0.05
A3 0.203 REF.
b 0.15 0.20 0.25
D 3.90 4.00 4.10
D2 2.65 2.70 2.75
E 3.90 4.00 4.10
E2 2.65 2.70 2.75
e 0.40 BSC.
K 0.20 - 3
L 0.25 0.30 0.35
&l 36. ZERER
LQFP64, LQFP48, QFN48
Part No. -
'Y
Lot No.
bate code | “[XXXXX-XXX
(Year + Week) |
YYWWIR| ARM
| = /*. ’(\\
Pin 1 Identifier Revision Code (1~2 characters)
QFN32
Va
Part No. ~
Lot No.
Date Code XXX
e YYWWR
= ® s
Pin 1 Identifier Revision Code (1“2 characters)
(1) K bpld -
BTRH TR 298 5040

o AT
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6.7 PR

HAR M BB PR, 5016 mm, FEBLOTECH . HBEHAE, 7R,

& 56. BIERHIRTI:

B T XTX
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i el B AL
SERRBIR AT — LQFP64 — 10 x 10 mm / 0.5 mm [A]#E 75.3
SEFIABIRAFAST — LQFP64 —7 x 7 mm / 0.4 mm [A]ff 80.4
Ou | SEFIABERIAHYT — LQFP48 —7 x 7 mm / 0.5 mm []Ff 76.8 °C/W
SEFIRBIRIAAFHST — QFN48 — 6 x 6 mm /0.4 mm [R] 38.8
SERIRBIM AT — QFN32 -4 x 4 mm /0.4 mm [A]E 59.7
- — — —— — —— —
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1-7% AT32F415 2% BIEFMH
7 S8

% 57. AT32F415 R 5|2 518
5t . AT32 F 4 1 5 R C T 7 -
7 & 55 |
AT32 = J:TARMCIK) 3217 42 il 4

W%
4 = Cortex®-M4

T AR5
1= H{EM

e A
5=0TG%J7I

5% E
R = 64JH
C = 48Ji#
K =32Ji

NEFHEER

C = 256 KT NI A7 fiti
B = 128 K= 1T IINAF 7 it 25
8 = 64 KT [ INAFA-fiti %

B
T=LQFP
U= QFN

155 3
7 =-40 °C%+105 °C

ESE TR

-7 = LQFP64 - 7 x 7 mmf 3
-4 = QFN32 -4 x 4 mm}%
T = HAhdd

KTEZIETHNLR GERE. B WA REE, 1§ SAMRIER: /8 A4 .

B T XTX BT 29 000
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R 58. SURERRA T 5B
H# W2 A

2019.8.1 1.00 VIR A

1. & 1IFDMA2: 7@ E
2019.10.11 1.01 2. {EIEUSART/UART i i {5 13 %

3. FMAT32F415CCU7FIAT32F415CBU7 P fli i 5
2020.3.10 1.02 B ZE67F JH1(9) 15 B P A FH FR il
2020.6.5 1.03 & 1E 2573 H1(9) H PA9IR 5 HPAS
2020.8.7 1.04 BTG ZE59F 1 (3) i B ThRe 4Kk B4 -5 1 5 A )

1. MER2.17/NECMPEUE T IR DL 25 ThAE, LEThRER AL
2020.10.14 1.05

2. 1&1E A6+ A shfe FARRS X F A2 ah Hi ik Ox1FFF_AC00

1. OTGW &AL fh % (Crystal-less)

2. 1B 57 E(8) A1 (9) Tt B
2021.6.30 1.06 i \

3. B A53 LQFP4SE B HIMEHED, D1, E, E1s/ME M KE

4. B 454 QFNASH A IED2, E2

1. B 257 K1 (9) 1 A A RRCAS CH- 4 ) 451 b
2020.11.3 1.10

2. Mo 5 Ui B

1. BS0E ST AN A
2022.2.14 2.00

2. B IE A52(FLQFPA8EH F: MR B

1. B 21 422 Ta = 25 °CHe AAEAE
2022.6.6 2.01 ]

2. P KD, D1, E, E15/ My RME

1. B #3801 439

2. Hil A33vEM3
2023.10.17 2.02 ]

3. #i2.14.6 CANLAZIE FHHEXT i B
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P23 =T 7 B 55 B AR R R 7 U BRAIE

FRARFERERS D I Ak b A U, I, R R R 07 ) A P AT s AN A T R BRI RALE,  BAR(EA IR T JSE e
EEFFEME ARG RIEERE X AR R0, BREIUERT L R ABRI = B BRR BRI -

HERF S A IF AR B G TR T N ARSI (A XL eVE AR BRI, B0 B soff . BN SR m 7 i i de 4 2
RIARG: (B) iR (C) HIRRAHSEMAIE:; (D) i3, H/l (B) HMr e SEASGE . L RMRE R . R R
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