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*2,%3,%4 WS IREE | o APBL =
Ny K75 MHz PCLK1
PLL /1, 2.512 4 SRER ™ .
z /1, 2, 4, 8, 1§ - N EAPBIIME
SIS B e
BK150 MHz EERTEE2,3,4,5
ANRAPBLIFR ST S HR =1
PLLHSEPSC MSFETL, 052 TIMXCLK
OSC_IN HoE OSc MG BT $h1E B
osc ouT 4-25 MHz L APB2 gk 75 W PCLK2
- 5y Sss .
S n, 2 4} 8, 16 ZAPB2INE
e S BN Bt g8
{128} BRIS0MHz 72 mteg19,10,11
0SC32_IN IRAPB2TR ST S FR =1 TIVXCLK
ey LSE ERTC MSFETIE, HMRE*2
-768kHz RTCCLK
0SC32_0UT ADC
9 S gapar
RTCSEL[1:0] /2, 4, 6, 8, ADCCLK £ A 28MHz
LSIRC Lsi EWMIETR 12, 16
40 kHz IWDGCLK
PLLCLK
PLLCLK
CLKOUT s,
EZpgidohe Hisy 4hise
CLKOUT li TRITIR HSE
[ /1,2,4,8,16,64, A E 1 :
128,256,512 LSE HSE==iR SN ERAT $0 {5 S
———— SYSCLK HSI=/=1% A ERET S5 =
—— USB48M LSI={R IR ERRT $hi5 S
\l\ ADCCLK LSE={iK3E SRRt $h {5 S
CLKOUT

(1) X4 HUSB OTGIhgE H A 4PIER A PLLE, CPURIAIZFALAE48 MHz, 72 MHz, 96 MHz, 120 MHz, {144 MHz; %4
USB OTGH &5 BLE:#K [ HSI 48MHzItf, CPU[RI#iZ AT LAZ> 48 MHz AT B4 % .

2019.10.11
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229 BIHER
TEJR BN, L e sl 5] W E T L8 =F )5 sh ik = i) —Fe

o FEFFINFAL e a5l
® ARGk H
® MNHHSRAMES).

Ja S INEFE T (Bootloaden) /71 T R Gu Ffitas 1, 7 LLEITUSARTL, USART2, B{USB OTGI1X&
FEQ(DFU: B [ 580 6 N A7 B W dm e . ZA3HR 45 3l n#fE f7° (Bootloader) Xt AT32F 415 15
XA G .

# 3. BEinEEF (Bootloader) & HECE

e it B2 B

PA9: USARTL_TX

USART1
PA10: USART1_RX
PA2: USART2_TX®

USART2
PA3: USART2_RX®
PA11: OTG_FS_DM

USB OTG FS

PA12: OTG_FS_DP

(1) FERMEHE MRSV .

2.2.10 AR

® Vpp=2.6-~3.6V: Vool AIOT| AT ER KA L 5 .

® \ppr=2.6~3.6V: NADZEHIFDIAFLIASTEMIEH . VopafIVssathZii 43 )i $2 2V op Fl
Vsso

® Vpar=1.8~3.6V: X XHVooltt, (EITEHIHEIFEVIHE)NERTC. 432 kHzHR % 28 Al 5 & 77
7R H

T UaERERIR S| VRS S, S0 A0k T £,
2.2.11 {5 pae

A7E R T B E A (POR)/5 HL Z A7 (PDR) HLE , % HLERIAZ AL T TARIRSS, SRE RS ERE
2.6 VI TAE; 4Vppfk T € B IRME (Veorpor) i » B2 T HADIRES, WA LAEH ZMEE AL
298
IR — N AT FE B R V2R (PVD), &M Voot I 5 IR{EVeyp L, 4Vl T35 T I/
{E Vvl F=AE A T, A AL BRFSR e A] DL 2 55 S B0 s fil 28 3 N2 e 20. PVDI)RE i 2l
HRETFH A . KT VeorporfVevplES % #11.

2.2.12 HERHESS

PR =EAMRERR: EHRR(MR). KIFEE(LPR). Ak
o EHI(MR)H T IEH i T #H/E s CPURE HLAR
® (IR (LPR) AT H T CPUI{E LR X

o G TCPURIRFILEE R I aS i0%a Oy BRSO HBR I Bt DI, M ER AT
TIHFERE . (HEFAHHNSRAMBIN B/ E %K. )

PR EHE R AR IR AT TARIRGS, AU T 5C P AL i B4R 1

2019.10.11 £ 17TH hR4 1.01
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2.2.13

2.2.14

2.2.15

2019.10.11

RIIFERE

AT32F415 R 17 i SCRE = RIS DIAERE I, W DAFEZERARTIRE . J6 )5 2y I 1) R 22 g it A1 2 i) ik )

AR

o AR
TEREIRAE S, RACPUTIL, BT SMEAL T TARRAS H TR AR b A B i B CPU.

o (LA
FEARFFSRAMAIZF A7 85 WA BRI I T, AF MR USRS HL e #E . EAEHLEE
N, EIEE NERL.2 VIR I, PLL, HSIRCHRE 24 FIHSE SRR % 284 55, 15 28
B EF A
A LU AR — S B REXTIRE S0 6 a8 ME HUB A e iE, EXTUE 5 AT LUZ 1644 EfIIo H
Z—. PVDR#iH . ERTCH%. USB OTGE,COMPHIM:fiEfs 5.

o LB
TERFHUAE T A LAS B AR H ARV FE . ORI Fe R T 28 00 A, ERIR BT PR 1.2 VR 4 1)
BEe I, PLL. HSIFRCHRY 28 FIHSE AR 2 g ok il . BEAFAURE S, SRAMANE
AN BRI R, AJERa AR A BUAMRE, FrpLH A TAE,
MU IR 26 F 2 NRST ERAMEEALE S, IWDGEAL. WKUPH| B —A EFbid
Y ERERTCI) [ B E 1 o

IS, ERTC. \WDG AL W9 B 28 1)

B 55 28 (DMA)

RiEH14H:EIDMA (DMAL B 7/4NEiE, DMA2 A 7/ANEIE) 0] DU FIE M2 BITEME A . W& 277
it BT 25 2R & AR . 21 DMAES 2 KR I 2 X BT HE, kit be 1 #2824 i B8 2%
X 4 R I B = AR )

TABIE A 1 EDMATE R ZH,  [FI AT DL Bl R B EE . ARSI . AR 5
BEFA H A bk 20T DU i A s

DMAR LT EZHI4M%: SPI, 12C, USART, @M EHIEHER#$TMRX, 12S, SDIOFI
ADC

W ER R SERF B A (ERTC) RIS &4 R

J& A& A

® MR A S I (ERTC)

® 2013205 KA ATAE

9 R S I B (ERTC) A& — MO IBCDSE I #3111 488 . &S0 F oI ThfE:

HPRAR . 75, dif@a2ei24hmi# =), 281 By AL 8, #%ACABCD(Z i+t 4L) .
St kg L RPME .

Hshif A A R EC 28, 29([H4E). 30, B&31K.

A G ] b R T o R P ) SO o b7 LA A LE RS AT g i 1)

NAMERIR G SR 2, TEIE512 HzR 44 X ERTCHEAT I 1

#F 187W RiFs 1.01




< AT32F415R%1 $IEFM

2.2.16

PRAN B 2 A7 25 FH TR PRI TR A el 4%, mT SR B i E 7 7 B DA LU AE I Bl A A e SR v
S T 4y P n] gu AR 1660 ] g ) B 2 EE BB o BEs AT ARG 120 us = EERR36 /M H )
G JEE L R 2 [ 42

2007 TR A3 A e FH T I TR SR B0 BRUME DL, BRI B O M 32.768 KHZIN S A= e LFD IR 7]

1

JE A AR N2 AR B, I TAEVop IR AR FEE R AEE80 T T I N B . 5% S AEds R & e
RN B IRE AT AL, WA STER A NS U B 547

HE32 eI U S T RmAER A TR . B, 28h. /N EHURTH .

ERTCHI20M G & A fF el JF R b, Vop FLIEAAAERS, PRI #E Vool L, 5 W4 HVear

S

ERTCH Py ] -

® 32.768 kHz[WAMT R R A SR % 4% (LSE);

® NIEINFERCHR 25 (LSI), ALK NA0 kHz;

®  [EAMBE BN (HSE) ¥ 12843 il .

FERTSAE 15

AT32FA15 251 i & B 2 AN P HE R 4% . 7/ IEER 4%, U2 ETIER 31D R4
Mg IR 5 IS 45 o
R 1 e 47 ) S o R B 5 2 P D -

R 4. ERSRTIRELLE

5E I 8% TR o B2 TR 28R AR E |77 DMA TER | #R/ HBOEE | FAMaH

TMR1 6k |k, g | oo =M 77 BA 4 i
AT R L

TMR2 26 | Bk @F R | e Ay 4 e

TMR5 AT 4

TMR3 16k BLE . B 1~65536 2 [H A 4 ks

TMR4 AT = 4

TMR9 16 fir ik 1768536 2| ey 2 W
AT K

TMR10 164 Lk 1~65536 2 i — L -

TMR11 AT = 4

B IE ] B I AR (TMR1)

2019.10.11

— AN A ) R I B (TMRL) A AR 2 2 B 26 ANEE i = FIPWM A AL 88, & BAT A JE Xl
HAMNPWMETHE, AT DA 2 56 B (1038 FH e e 8 . DM (R JE 1E T A T

® I NIk

o i

® EPWMQLZ Okt FF AR

® ki

W B 1607 bRtk E B AR AT, B S TMRXGE I 88 A M F 1 Thae . BeE N16AiPWMKAERRET, BRA
4= §& 71(0~100%) -

FI9W RiFs 1.01
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2019.10.11

TEPREE T, TR o ARG, [RIRTPWMERT 2% 1k, DT B8 bl i iy s s sl (9 5

IRZ INREA-SRAE M TMRE B 25 AH ], NS tAR [, R b v 4 i e B 285 1T DB 5 B 2

DI 5 TMRE B 40 [ 34, SR AtRI D B R T RE .

B F e 28 (TMRX)

AT32F415 5% i, WHE T Z2IK7 0] [T e &5 .

® TMR2, TMR3, TMR4, FITMR5
AT32F415 R 5N E T Zik4aME A el 2$(TMR2, TMR3, TMR4, FITMR5). TMR2FITMR5
Je R T — 320 B NS IR B A — 16 A I T H5igs . T TMR3FITMRAZ 3T — 4
164730 Iz i hn s s H s A — AN 1O A7 1 T A o X 4858 I 38 AR S AL (1 iEiE, A
TIEHER AT AN i L. PWMAT kP i, 7 K 3 e B T $e it e %
16/ ANFHIR it EL B EPWMIETE
EANE AR IR I E I AR D R S s e AR SRR AR, $REEEDD B R TR . AR T I
T, THEER T AR ZS o AT —ArdE e 38 AR Re A T 7 AEPWM¥i H o BN 58 I 380G 2807 1
DMAE R AL -
XL S N 2RI RS AL R I B AL 2R 15 5, A1 5 3N E R AL A I B i

® TMR9
TMROH — 16471 H AN EGE I T ds . — AN 1647 19 T4 AR as 2 AN S 1 J@ I, FAN i #
AT THNRE IR i . PWMAI LK =, AT mT B 4 T Resd FH e i #5 (TMR 2,
TMR3, TMR4, FITMRS5)[E:. A1 AT LU AR a7 5 e i 25 .

® TMRI10MITMR11
B 1 S b Y AT = ) N = ) N O oY VAL £ 0107 11k U I VA D= P 2
TRIEER AT AR B L. PWMAT R B e AT rT DL A Th g id F e i 2%
(TMR2, TMR3, TMR4, FTMRS)[EH. AT AT LU A 37 51 B 2%

BSLETII(IWDG)

BT T I I T — AN 124 R s T+ o A — N80T (I T i, e B — AN P BT (140 KHZ Y]

RCHRE D AR At 8l OANIX PMRCHR S o T e, Frbl e alisfT TENURAUR . B nr DAgk

RO T TAE AR n] RN SALEEAN RS, BRI —AN B B @ I 288 B R e S A . i

IR ] DA B o B B SR AR T I AR, THEs nT DARE R 4

HOE 1 (WWDG)

WHEIMNE—ANTAL GRS, I LB A HigtT. &n] DA BE T TR AR i)

RART ST RS, B RERE), BA RS R Thee: ERREEUT, THEE T DR, .

RGinT B B BT 38 (SysTick)

XA TE I 22 T F TS B RS, Wn U — MRAE RIS T EES . e B NIRRT

2407 B T A

ERSIEIIE= 20l

RS VO RE = A — AN 1T B il R 4 T

A S FE A Y

F 201 RiFs 1.01
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2.2.17

2.2.18

2.2.19

2.2.20

2.2.21

2.2.22

2019.10.11

A B A FEL % A 28 (1°C)

2MNPCRERIEN, e T T2 R s MR, SCRprE bR .
1PCHE L SR 7Ar 81067 F-hk, 77 MBI SRR U HE Tk . B T REFCRC R A 23R 56 3% .
EATA] LUE I DMAREAE I 32 FESMBuUs . 262 .0fR/PMBuUs 2. 25

B FPIRPWCR 8 (USART)

AT32FAL5 540, NE T3/ M@ PR PR 43 (USARTL, USART2, FIUSART3), F124
i U R 28 (UARTAFIUARTS).

XS5 PR AL D E . S HFFIrDA SIR ENDECEfidn fithy . 2 Kb gsim Eaiat. B 0 Tis 5
BERILINGE I RE

3MNUSARTAHI2ANUART#: A5 i 26 35 7] 15 4.6875 I 7 /5

USART1, USART2, FIUSART3#: M HAM{FICTSHRTSIESEH., FHAISO7816/1)# it R
FMESPLEGII, B TUARTSZ AT A Ho Atz C# 0] LA FHDMAEEE .

B ATAMEER O (SPI)

2ANSPIZEE, fEMERERUT, 40T AT 0L fi A5 3 R k50 IR /FD o 347 HI T/ A5ids vl 7= £ 8
FhER AR, A E A MBI ER160 . fELFIICRC S A Y FFAISDE. MMCHZ. Al
SDHCH## 2,

P (ISP 18 AT LA FIDMAEEAE

P EREE R A 1 (1°S)

2FRAEBIPSHE 1 (S5 SPIE ) AT LA TAE T R ek AR, X2/ 11 A LARC B 164 si320r f&4, JR7]
Fic B i N B B, SRS ORI M8 kKHZF96 kHz., (T — APPSO E A, =1
IR RT BL LA 25645 KA AT 4y H 25 7 I DAC B CODEC (i %) o

ZEH TN/ HEO(SDIO)

1/~SD/SDIO/MMC EMLEE T, A LASZFEFMMC R RGiRtTE4. 25 H (13 R A M R B 147 (BR
W) ARLHIBAL. FESAIRET, %4 AT LU A A i i 268 2150 MHz, %45 1 345 SDAFAit = Hva
2.0l

SDIOHfifi = MTE2.OM S RF P Fh s 2 i = A7 (BRN) F4hir.

E BI85 7 fias R g — RS H:—ANSDISDIO/MMCA. 2) 1, {E AT LA R 3245 2 AN MMC4. 1R B 2 B
FRASH R

F% 7 SD/ISDIO/MMC, XA 11584 5CE-ATARUF I RAR L. 13 7%

28 X M 4 (CAN)

1CANFE LB E2.0ARI2.0B(E:5h), AR FiB 1A/ B R AR AL LI AR AT HIAR
AEMTRI29R AR AT IS R Ml A 3ANAGRHERT, 2 AR EHIHULFIFO, FN144 AT 11 (1 I8
%o CANZ | &% B AT 256 715 1 L HISRAM,  IthE I SRAMASHILE At (R4 B L =2

F 21| RiFs 1.01




1=l

< AT32F415R%] $UEFM

2.2.23

2.2.24

2.2.25

2.2.26

2.2.27

2019.10.11

HEAHBETEL OTG £# (USB OTG FS)

AT32F415 B —ANER TIE S HUSB OTG A (12 Mb/s) b 4%+ EHLFIOTGH A I Hil#ib . USB
OTG FSEHARAFUSB2.0MOTGL.I M. it ki Al HEAFICE, HFSCRRERMRE NS, USB OTG
FSIEHLE 148 MHzI i B Y EPLLM=AE,  FAE B 4458 =0t il B 2K 48 MHz HSIRF 4.
R BRI

B3 5L T (11280775 SRAM(AS AN A A ] AR AR e 4k =2

AR 7) B £

8N EMLIEIE, SCHREMOUT

SOFfith, BT R —ANMER 4515 4 IIIDACHT £
HAUSB2.0VML, FRAELU R fRHiE .

— FHURE: AR

- WA 4l
TEOTG/FMNMEAT, EH— A&, FEAH—AHIE G

A% NHH O (GPIO)

151 GPIO 3| BT LA HTK (0 T et CHERR BTFIG) 0\ G R AL ) B PR O 4
W, £ HGPIOR| M5 ST s 5 RIS B3,

ETEGNEIL T, V0T ISR A TT AL — M (R B, DG RS S AVO %1258
EHU TR

Sl P T AL 0 58 SR O SRRl 10K 0 UM AR (L 7T LS 2R
B IS, AT DS AR LSRG 3 I, A 3 I AR NG, AR S A
fi.

HARE S5 45, FIH T A IR nr DU B A5 e, DL BB 21 51 . 755 AT32F415
SHE TR PA B E R HEHER .

BB 5% B 28 (ADC)

AT32F415 54177 i, RIS 1207 (R H AL 755 e 35 (ADC), L E 27816/ MmE, Af LS
KB ERREATN, B TR E ) — AR R
ADCH LU I DMA#EAE .

BE T TR D RE R VAR E RS I L — B . 2 BRI TP R, Ak LA S R U ) R
1 A YRS S T

P 4 5 B 28 (TMIRX) A 1 2 4% 1) 7 B 28 (TMRL) P2 AR [ A4, 7T LAy 3ol P9 B 2k 2| ADC ) 46 ik i
HENflR, N FHFR T REEAIDF e S5 i [R5

B AR RER

IR AL IR IR AN L, BB fE2.6 V < Vppa < 3.6 VZ[H]. IREIEIREAEN
AR FIADCL_INIG A NEIE I, TR A% IR 0 H e e 21 80 v S

g 2R hR4 1.01




ARM

? AT32F415R %] #HEF M

2.2.28

2.2.29

2019.10.11

tt 4 2% (COMP)

AT32F4153 4 N B AN LB LA 2 (COMP),  HA W gm AR i 225 W IR (P B E AR IR Vi FH S
AL AR P DA TP o

SEHEWBE LT Z —:

® /RI/O

® NS H RN (LA, 12, 3/4). ESH F12LIFRIUA S L E RS

PIAN LI AR A AT AT AU O i, AR ] Ay B 38 AR R W I I, FE AT A — N8 D A
HBATZR JITAG PR O (SWJ-DP)

PMIKRARMIFISWI-DP2 [, iX & — N FHITAGAHT AT 2 il 1 45 G pe, ) ASEILEE S 3 H AR
FRATZE A D EITAGHE: 1

JTAGHITMSHITCK/E 5 437l 5 SWDIOFISWCLK I Z 5[ i, TMSHH_E ¥ —AMEE3R 145 5 7 51 T 7E
JTAG-DPHISW-DPIi] Y] 4.

¥ 23| RiFs 1.01




AR R AT32F415 K5 BiEFM
3 BlIEEX

B 3. AT32F415 &% LQFP64 5| 4 A

o
[y NHOWw<
0 b O0ONOULTON AT
0 o000
R o W n T ' I o N n N Y o Y n N Y MY a T n WY B o Y
I e e
TONAODONOLSTMONAO D
©COOOODMIIIODLOLWLIOLW D S
Vear L 1 481 PF7
PC13/TAMPER-RTC [ 2 477 PF6
PC14/0SC32_IN ] 3 46 PA13
PC15/0SC32_OuUT [ 4 4507 PA12
PDO/OSC_IN [ 5 447 PAl1l1
PD1/OSC_OUT [} 6 43 PA10
NRST L[| 7 42 PA9
PCO ] 8 417 PA8
PC1 ] 9 LQFP64 400 PC9
PC2 110 39 PC8
PC3 11 381 PC7
Vsen 112 370 PC6
Vopa 113 361 PB15
PAO/WKUP [114 351 PB14
PA1 15 3411 PB13
PA2 []16 33 PB12
NODOANMNTLONDD O AN
A ANNANNANNNNNN® OO
ooy
OSTOINVLONTIONOANO - g Q
<LLLL<E<E<<OOCDCDMHH>>D
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B 4. AT32F415 &% LQFP48 5| 44

o
'6 0 <
0 @O N0 mdd
Ao OO
>>o om0 n o
sininisininisininininls
O OIS OMHOANAOO 0N~
St TSI TTTITOOOM
Vear O] 1 36 PF7
PC13/TAMPER-RTC [] 2 35 PF6
PC14/0SC32_IN ] 3 34 PA13
PC15/0SC32_OUT [ 4 331 PA12
PDO/OSC_IN ] 5 327 PA11
PD1/OSC OUT I 6 310 PA10
— LOFP4
NRST O 7 Q 8 3011 PA9
Vssa [ 8 291 PAS8
Vopa O 9 28 PB15
PAO/WKUP []10 27 PB14
PA1 11 26 PB13
PA2 C}12 250 PB12
N TOONMNMNOODOOANMS
A A A A A A NNNNN
EpEpEpEpEpEREEEREEEEE R
2328 Rpaad88
AoocoaoAooa@m@=>>
o Qo
5. AT32F413 &3 QFN48 5| i 4-4f
o
= 0 <
0 0O~ Hmdo
a oM OMmMmMmoMmMm< <
>>oonoaoooooooo o
SNS833555550
St SIS OOOm
Vear [0 1 36| PF7
PCL3/TAMPER-RTC [1 2 [~~~ 350 PF6
PC14/0SC32_IN [1 3 | | 340 PAL3
PC15/0SC32_OUT [© 4 | | 330 PA12
PDO/OSC_IN [ 5 | | 320] PALL
PD1/OSC_OUT [1 6 | | 31| PA10
NRST [ 7 | QFN48 . 307] PA9
Vssa [ 8 . 290 PAS8
Vopa [19 | . 287 PB15
PAO/WKUP [110 | | 270 PB14
PA1 111 ¢49 26| PB13
PA2 [112 - 257 PB12
//OOQ'LOGDI\w@OHNOOﬁ'
e R B R I ENENR AN
23223382348
Vss aan_n_n_n_n_o_gg>>
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B 6. AT32F415 &%l QFN32 5| -4

= o
o O~ MmA
NMOMmMMmMMMM <
(AN AN AW AW s T o
MO MANNNNAN
Vop |41 B} 247 PAl14
PDO/OSC_IN [ 2 | 230 PA13
PD1/OSC_OUT [ 3 | . 220 PA12
NRST 4 | QFN32 i 211}: PAl1l
VDDA 45 ! } 20] PA10
PAO/WKUP | 6 19| PA9
PAL [0 7 133 187 | PAS
PA2 80) ool | VoD
y N < w0 O l\ O N
- CCCCCOmmMmMm
Vss/Vssa (A A M e W M A W A W a
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NRAATI2FALS R F GIJHGE S, - Ron X N AT %51 . R DhReta R s 2 M s 2URHE
B, FEARFMEIE S TR AES, Ml Es s TRARTES.

£ 5. AT32F415 &FB| e X

El):ins _ SHRA%RO
—— = | §
8 (39| 3 | aman | R | L | o ‘
2 |i2| & x| 2 Rikzhee Ewst
o |90 9 B
- 1 1 Veat S - VeaT - -
| 2] 2| pc13® |wo]| - PC13 TAMPER-RTC®) ]
- | 3] 3| pcua® |wo]| - PC14 0SC32_IN® -
- | 4| 4| pc1s® o] - PC15 0SC32_0OUT®) -
> | 5| 5| Poo® |[wo| - | osc N OSC_IN PDO
3|6 |6 | PO1® [yOo| - | osc ouT 0SC_OUT PD1
4| 71 7| NRST |WO| - | NRST - -
- - |8 pco |10] - PCO ADC1_IN10 SDIO_DO
I pc1 |1O] - PC1 ADC1_IN11 SDIO_D1
| - J1w| pPc2 |wol - PC2 ADC1_IN12 SDIO_D2
| - 1| pPc3 |uwol - PC3 ADC1_IN13 SDIO_D3
- 8 12 Vssa S - Vssa - -
5 9 13 Voba S - Vbba - -
ADC1_INO / COMP1_OUT® /
PA. COMPZL_INP2 / COMPL_INM6 /
6 | 10| 14| o0 |WO| - PAO TMR2_CH1™/ TMR2_ETR®/ TMR1_ETR
TMR5_CH1™ / WKUP /
USART2_CTS
ADC1_IN1/COMP1_INP1/
7 |12 15| pAar |wof - PAL TMR2_CH2()/ TMR5_CH2(/ ;
USART2_RTS
ADC1_IN2 / COMP2_OUT® /
COMP2_INP2 / COMP2_INM6 /
8 | 12|16 | Pa2 |wo| - PA2 TMR2—CH3™ )/ TMRS. TH3/ SDIO_CK
TMR9_CH1® / USART2_TX
ADC1_IN3/ COMP2_INPL/
9 | 13|17 | PAz |wO| - PA3 TMR2_CH4®)/ TMR5_CH4 / SDIO_CMD
TMR9_CH2( / USART2_RX
| - 18| pPra |uol|FT| PFa - UART4_TX / TMR5_CH1
| - 19| prs |uol|FT| PFs - UART4_RX / TMR5_CH2
ADC1_IN4 /
COMPZL_INM4 / COMP2_INM4 /
1014 |20 pas |wo| - PA4 USART2 CK SDIO_D4 / SDIO_DO
SPIL_NSS™/ 1251 WS
ADC1_IN5 / COMP1_INPO /
1115 |21| pas |wo| - PAS COMPZL_INM5 / COMP2_INMS / SD%S?)F;T/%SE/ o1
SPIL_SCK™/1251_CK® - -
COMPL_OUT / USART3_RX /
" _ _
12 16| 22| Pas |WO| - PAG ADCl—g\;?ll WSSH?HI / SDIO_D6/ SDIO_D2 /
- TMR1_BKIN / TMR10_CH1
ADC1_IN7 / COMP2_INPO / COMP2_OUT / USART3_TX /
1317 |23| pa7 |wo| - PA7 TMR3_CH2()7 SDIO_D7/SDIO_D3/
SPI1_MOSI®/ 1251_SD® TMRL_CHIN / TMR1L_CH1

2019.10.11 ¥ 2TH hR4 1.01
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o ) SO
Q < g B
8 22| 2 | amen | X | 5| o -
|| o & | o BilThRe EHU
¢ |9 & N
- | - 24| Ppca [wo]| - PC4 ADC1_IN14 SDIO_CK
| - 2| pcs |wol - PC5 ADC1_IN15 SDIO_CMD
ADC1_IN8 / TMR3_CH3™/ TMR1_CH2N /
14118261 PBO IO} - PBO 1251_MCK® USART3_RTS
TMR1_CH3N /
- @ —
15 | 19 | 27 | PBL |IO PB1 ADC1_IN9 / TMR3_CH4 USARTS o1
PB2/
16 | 20| 28| PB2 |UO|FT| 222 - .
- | 21| 20| PBI0 |[WO|FT| PBIO 12C2_SCL™/ USART3_TX() TMR2_CH3
- | 22|30 | PB11 |wo|FT| PBLL 12C2_SDAM/ USART3_RX® TMR2_CH4
- 23 | 31 Vss S - Vss - -
17 | 24 | 32 Vop S - Vop - -
USART3_CK(/ [2C2_SMBA®M
- | 25 | 33| PB12 |UO|FT| PBI2 SPI2_NSS(™/ 1252 WS®/ .
TMR1_BKIN®
TMR1_CHIN® / USART3_CTS™/
- | 26 | 34| PBI3 |VO|FT| PBI3 SPI2 SCK™ %D, KO .
TMR1_CH2N® / USART3_RTS( /
- |27 |35 | PB4 |UO|FT| PBI14 SP12 MISO TMR9_CH1
TMR1_CH3N®/ RTC_REFIN
- |28 |3 | PBI5 |UO|FT| PBIS SPIZ MOSI™ | 1255~ 5D0 TMR9_CH2
- | - 37| pce |wo|Fr| Pce 1252_MCK(? / SDIO_D6(" TMR1_CH1/ TMR3_CH1
TMR1_CH2 / TMR3_CH2 /
- - ™) — —
38 | pc7 |[WO|FT| PC7 SDIO_D7 252 MCK
- | - | 39| Pcs |wo|FT| Pcs SDIO_DO® TMR1_CH3 / TMR3_CH3
TMR1_CH4 / TMR3_CH4 /
- - 7 — —
40 | Pco |0 |FT| PCo SDIO_D1 502 SOA
OTG_FS_SOF / TMR1_CH1/
18 | 20 | 41| PA8 |WO|FT| Pa8 USARTL CK | CLKOUT 12C2_SCL
OTG_FS_VBUS / TMR1_CH2 /
19 | 30 | 42| PA9 |WO|FT| PA9 JSARTL TX(™ 12C2_SMBA
OTG_FS_ID/ TMR1_CH3/
20 | 31 | 43| PA0 [WO| - | PAl0 USARTL R .
OTG_FS_DM/ TMR1_CH4 /
21| 32 | 44| pPax |wo| - | PA1L SARTL CTS | CAN K™ COMP1_OUT
OTG_FS_DP / CAN_TX(/
22 | 33|45 | Pa12 |WO| - | PAL2 USARTL RIS TMRL ETR COMP2_OUT
JTMS-
23 | 34 | 46 | PA13 |0 |FT| JiMS - PA13
- |3 a7 | pPre |uo|FT| PFe - 12C1_SCL / 12C2_SCL
- |3 a8 | Pz |wo|FT| PF7 - 12C1_SDA / 12C2_SDA
JTCK-
24 | 37 | 49 | Paia |wo|FT| S - PAL4
PA15/ TMR2_CH1/
TMR2_ETR /
25 | 38 | 50 | PA15 |10 |FT| JTDI - SPIL NSST1251 WS/
SPI2_NSS / 1252_WS

2019.10.11 ¥ 281 hR4 1.01
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T L j RO
® < 2|
8 22| 2 | amen | X | 5| o -
|| o & | o BilThRe EHU
o |So| @ -
51 PC10 110 | FT PC10 UART4_TX™/ SDIO_D2( USART3_TX
52 PC11 110 | FT PC11 UART4_RX™[SDIO_D3( USART3_RX
53 PC12 110 | FT PC12 UART5_TX/SDIO_CK® USART3_CK
UART5_RX/ SDlO_CMDm /
54 PD2 110 | FT PD2 TMR3_ETR
PB3/ TRACESWO /
TMR2_CH2 /
26 | 39 | 55 PB3 |10 |FT| JTDO ; SPI1 SCKT 1251 CK/
SPI2_SCK / 1282_CK
PB4/ TMR3_CH1/
27 40 56 PB4 110 | FT NJTRST - SPI1_MISO/ SPI2_MISO/
12C2_SDA
TMR3_CH2 /
28 41 57 PB5 110 | FT PB5 12C1_SMBA SPI1_MOSI/12S1_SD/
SPI2_MOSI /1252_SD
29 42 58 PB6 110 | FT PB6 TMR4_CH1/12C1_SCL®™ USART1_TX/12S1_MCK
30 43 59 PB7 110 | FT PB7 TMR4_CH2 /12C1_SDA® USART1_RX
31 44 60 BOOTO | - BOOTO -
TMR4_CH3 / TMR10_CH1(™/
32 45 61 PB8 110 | FT PB8 SDIO_D4® 12C1_SCL / CAN_RX
TMR4_CH4 / TMR11_CH1(™/
46 62 PB9 110 | FT PB9 SDIO_D5? 12C1_SDA/CAN_TX
47 | 63 Vss S - Vss -
1 48 64 Vbp S - Vbbp -
-149 Vss S - Vss -
33 - Vss/Vssa | S - Vss/Vssa -

(1) 1= %A, O= Flhh, S= HJH.
(2) FT=5VEZ.
(3) WRAT ZAFMEIHEEMLF ) T R — MO0, AT HEGRIMEIIPRZE, fER—BA], N EEIE T Ah i b 005 e (TEAH R IRCC

AN B e B AT A ) RE— AN
(4) PC13. PC14., FIPC155| il Ry AT AE L, XA LRI O6 R R IR SR BRI HLIAL (3 mA) o BRIEIX = A5 JHIAE Jo i

5 I DUR R 1 % i
PN IRBILED).

Hg

TARAEE T R FUHESN M RE IR, S KBRS 1380830 pF,  JF HASRENE it

(5) IXLET| BITE Ay X IR A — vk E AL T LI REIRE T, 2 FEE AL, X5 | IRPRES t & 0 DX A 25 A7 B 125 1) (X e 2 7 BN
SWERMRGHEN). KT W fEHIX IO M EAE R, HSHATI2FA15 R 527 T Hiith & 4 X R BKP 27 47 %
AR G .

(6) LQFP64. LQFP48. FIQFN48H:t%: 5| ISAI 5] 16, FIQFPNI2& KI5 25| I3, 1645 2 A5G BINEE B NOSC_INA!

OSC_OUTIhREMI . B AT LA B i B IX WA 51 A PDORIPD1I) fig «

Rel/OB AR E &5,
(7) MR ThBEREYS i BC B ) Al 51 B b (n SR S (B 2 70 54 S B, VRIS BiE S B AT32F415 R 5B T E

DhEel/OE T AR B &Y,

2019.10.11

B2 MG RIE S HATI2FAL5 R 5 S % T E H )

¥ 29|

KiZe 1.01
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4 TrESRBE

B 7. fFiEasE
OXFFFF_FFFF
Cortex-M4Hy
A AR
0XE000_0000
OXDFFF_FFFF
OXSFFF_FFFF
fREE
0x4247_0000
0x4246 FFFF
AN BRI S5 i X
0x4200_0000
Ox41FF_FFFF
b =)
0x4002_3800 RE
0x4002 37FF \
0x4000_0000 I
XaeR- 1R e
OX3FFF_FFFF
fRE
0x2210_0000
0x220F _FFFF
SRAMAYALZR5E Wi 5 X
0x2200_0000
Ox21FF_FFFF
b =)
0x2000_8000 RE
0x2000_7FFF
- SRAM
0x2000_0000 0x6000_0000
OXSFFF_FFFF
OX1FFF_FFFF
_ B N
OX1FFF_F810 wsk s
Ox1FFF_F80F P
0x1FFF_F800 TS
OX1FFF_F7FF 0x4000_0000
- ARG Ox3FFF_FFFF
Ox1FFF_B000
OX1FFF_AFFF
= SRAM
0x2000_0000
Ox1FFF_FFFF
fRE N~z
0x0000_0000

0x0804_0000
0x0803_FFFF

N EBIN A7 fits 2
X1 (Bank 1)
0x0800_0000
OX07FF_FFFF
A (R

0x0004_0000
0x0003_FFFF

RAEBOOT 5| i &
X FEINAE LR Ge it e

0x0000_0000

2019.10.11 ¥ 30W hR4 1.01
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5
5.1

5.1.1

5.1.2

5.1.3

5.1.4

5.1.5

2019.10.11

FE SRR

A A
GAERERIUE, P R0 DAV s
B/MIRRHUE

BRAERR I ERT, FEA L EAEM BRI I TA = 25 °CHITA = Tamax T 04T I (Tamax 15 126 5E R B2 TS
FIVLHEC), P s/ N KA R AE S R O FR S 3t A L A BB 3 S A T 45 B ARAE
FEREANRAR T 7 MEAR P U OB SR 1Pl BB B T ER AR R Bl , A afEd 4
EREAT I

HRIHE
BRAERE BB, SRR £ T Ta = 25 CCRIVo = 3.3 Vo KR O T e SR ML
BRY b2
AR BB, S B OLP T4 ST AL
B A
I 5 5 0 0 SRR 26 o T B
8. 3B SR AN

4[] MCU pin

51 B Bk
1B -\ H P 0 57 R T 0k
B o. 3IMMARE

] MCU pin

F3ILW RiFs 1.01
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5.1.6 AR

N

& 10, kAR

VBAT
L
Y
O
1.8-3.6v ) Backup circuitry
- PoWer switch (OSC32K,RTC,Wake-up logic
Backup registers)
q
ouT |
5 I
=
[ 5 o I
3 Logic |
IN 9 |
Kernel logic |
| (CPU,
Digital |
VDD | & Memories) |
Voo |_=| Regulator =| |
2X100 NF ek | |
+1X4.7uF (—— | |
_— Vss |— —————————— J
VDD
I
VDDA .
100 NF e
_'__ Vssa l—’ »| RCsPLL

5.1.7 HREANE

Bl 11, BAEEFENEST R

lop_veat

() Ve ]
/ 4

I
i e

VDDA | |

2019.10.11 ¥ 2R hR4 1.01
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5.2

2019.10.11

20t B KAE (H

INTEAS A EREAT WL [ a3 o RBUEE ] SR (A6, A7, MAB)He N NE, AIRER FEETF
IRAMEMRIR o 3% B4 YRR SZ KRR, JFAS RRAE AR AR T 2 AF D BEVEBRAE O IR . 4%

PRI TARE B KA AT T R SR F ) T Sk

6. BERM
incg iR B&/ME BRAE LA
Voo-Vss | #M 3 4t FhL LS (4245 Vopa il Vop) -0.3 4.0
i TESVZS 2151 L o\ H Vss-0.3 6.0 Vv
TEFE S E IR HUE Vss-0.3 4.0
|AVpox] A [ Hh 5] B2 10 1 L 22 - 50 .
IVss-Vss| | AR 4051 12 1] i o 2 - 50
(1) JiA I LU Voo, Vooa) ATH(Vss, Vissa) 51 BHIA 2006 265 B2 3 51 4 fu Y V0 L D PR (LB R 55
R7. BFREE
el iR Bk LVina
Ivop A0t FL HL T (155 Vopa R Vo) 150
Ivss 23 VssHIZR 1 84 AR (7t i) 150 A
. R VORI 51 B Py Hh 9 PR 25
AR VORIEH 51 Y1 Iyt LAt -25
(1) BT ¥ HaJR Voo, Vooa) FiTHl(Vss, Vssa) g I Zi 44 £ 12 B 5136 o Y vt Bl Y A (R LR 45 I
* 8. RERE
R P ol Bfy
Tste fiti A IR FE Y6 -60 ~ +150 c
T; RS IR 125

¥ 33|

KiZe 1.01
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53  TAE%fM
5.3.1 BEHIEXHEF

x9. BEATIERM
e 2% A RME | BRE | B
fHoLk P ESAHBH 4R - 0 150
froike | PIBESAPBLAY B ATIR - 0 75 MHz
frcLk2 N EFAPB2] Bl - 0 75
Vbb Pt TAE R - 2.6 3.6 \Y
Vopa® | 4004 AR HL 251 5 Voo @A 7] 2.6 3.6 v
VBAT iR TR - 1.8 3.6 \Y
LQFP64 (10 x 10 mm) - 266
LQFP64 (7 x 7 mm) - 249
Po UIFRFERL: Ta= 105 °C LQFP48 - 260 mw
QFN48 - 515
QFN32 - 335
Ta PRI B - -40 105 °C

(1) #UUE R AR R 5 IR N Voo MVopafit f, 78 _E L ANIE B EAEHAE], Voo MVopaZ (8% £ 70 ¥4 300 mV I Z Al .
5.3.2 _EIFEBER K T/ERS
NRAE KIS HR KR 9% K AR NI E H
% 10. E R AN T/ESAE

=] e 28 %A B/ME | BXME | B4
. Vpp L FHE R 0 co(l) ms/V
Yo Vpp T F# = 20 oo us/vV

(1) # Voo L HIEZET6 ms/V, WZiHiAVooH & T Veor + 0.1V, ARIGA FEX] G & IR & At T /7 HL

2019.10.11 ¥ 34R hR4 1.01
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5.3.3  PIRRE AL BRI S

TRAG B S HCE MR 205 H P EEIR T AVop it HUE T A5
R 1L RS AL AR R

e 2% A BAME | BRUE | BKME | B
PLS[2:0] = 001(_ F+#5)® 219 | 228 | 2.37 \Y
PLS[2:0] = 001( FF4#5)® | 2.09 | 2.18 | 2.27 \Y;
PLS[2:0] = 010(_L-7H5)® | 2.28 | 2.38 | 2.48 \Y;
PLS[2:0] = 010( F F4¥%) 218 | 2.28 | 2.38 \Y;
PLS[2:0] = 011(_ETH1Y) 238 | 248 | 258 \Y
PLS[2:0] = 011( T F&3H) 2.28 | 2.38 | 2.48 \%
PLS[2:0] = 100(_LTH) 247 | 258 | 269 \Y
VPvD AT SRR P ARG U 88 P H ST i -
PLS[2:0] = 100( F F&¥H) 2.37 | 248 | 259 \Y
PLS[2:0] = 101(_-7H#Y) 257 | 2.68 | 2.79 Y
PLS[2:0] = 101( F K& 2.47 | 258 | 2.69 \Y
PLS[2:0] = 110(_b- T+ 2.66 | 2.78 2.9 Y
PLS[2:0] = 110( F k&) 256 | 2.68 2.8 \Y
PLS[2:0] = 111 (_ETH#Y) 2.76 | 2.88 3 Y
PLS[2:0] = 111(F F&IE) 2.66 | 2.78 2.9 \Y
Vpvohyst® | PVDiR - - 100 mV
Vroriror® | | H/4 B A7 1R {E T 185 215 235 v
PRt} 2.05 2.3 2.5 \Y
Vpprhyst? | PDRIB - - 180 - mV
TrstrEMPO® | SF A7 HFLLI [H] - - 600 - V&S

(1) PLS[2:0] = 001, 0105 V] e FVeorpor L% fE F -
(2) HBRIHRIE, ATEAFH IR,
(3) 7= b TR B W THRIE 2 B /M B VeoripoR

B 12. BB A E AR

Vob
A
POR
________ —qm——pmmmm e — = -
: : {VPDRhyst
______ e
| |
| |
IH_NI TrsTTEMPO
| |
| |
| |
| |
— > t
| |
| |
|
|
|
Reset T
| | !

2019.10.11 ¥ 3BH hR4 1.01
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5.3.4

5.3.5

2019.10.11

NEK SRk
TR U S HOR AR 76981 FU PS5 T RV oot rb L T LR L
% 12. WEMNSRBE

e 2 A RAME | BEUE | BOKE | B
Verernt | WEZHRHE - 1.16 1.20 1.24 \%
Ts_vrefint® | 241 H NS MR AL RIS,  ADCIHSRAFE T[] - - 5.1 17.1@ us
Tcoetf® | IR REL - - - 100 | ppm/°C

(1) 5 Fr SR B 1 S 0 1o 2 PR o ) 22 TR A 5
(2) BRI, AEA R RIRR.
L e R
IR HFE S Z M SRR R NS A 18R, XESERR RO TEB L RBEIRE . 105 K 73k
PRI E . TR, VORIIEI L 2 . DL BT I fCD A,
FL VS FE AN VT B, VE WL AL
RAKHMIERE
WIEHI AR AT IR KT
® T MO 5| PHIER AL TR .
®  [NAFATAERR IV ) I 18] B facuc IR AT R 17 38 (0~32 MHzI AOANEA5 3, 33~64 MHzI 1A%
FEJEH, 65~96 MHz 2243 &, 97~128 MHzI N3N 4 1, it 128 MHzE R4
SEf5 ) .
EATRECIHRETT R (B : XA S HO FHE B B N Bh AN 260 4 2 BT E) -
I TFF JE AN :
— Ffuck > 72 MHz, fecikt = frok/2, freike = frelk/2;

— #fucik £ 72 MHz, fecika = froiks froike = froike

AN Z14%5 KIS HORAE IR FE ANV oo fit HL FE IR AT A 29 25 A I A5 21

#F 3d/W RiFs 1.01
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R 13. BITRA T HBKBIEE

BAEO
s S x4 freLk i::Xi4
Ta =105 °C
150 MHz 55.6
120 MHz 48.4
108 MHz 44.0
72 MHz 36.1
SN O e T A 40k 48 MHz 28.8 mA
36 MHz 24.1
24 MHz 20.5
16 MHz 17.7
oo [FEATHR R Bz 8 MHz 147
150 MHz 31.1
120 MHz 28.7
108 MHz 26.3
72 MHz 22.3
YN B O bR T S A 48 MHz 19.5 mA
36 MHz 17.2
24 MHz 15.8
16 MHz 14.6
8 MHz 13.4

(1) HEZEBTAESE, AL,
(2) AMEBETER N8 MHZ, Xfucik > 8 MHZRY J5 FIPLL.

2019.10.11 ¥ 3TH hR4 1.01
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R 14. BIREKX TSR BREE

2019.10.11

BAREW
bua= S x4 frcLk i:<N YA
Ta =105 °C
150 MHz 46.1
120 MHz 39.7
108 MHz 37.0
72 MHz 30.9
I b O 1 B T A A 48 MHz 24.9 mA
36 MHz 21.7
24 MHz 18.8
16 MHz 16.5
8 MHz 13.8
lop | HEARAR T B4R 07 B I
150 MHz 16.5
120 MHz 16.0
108 MHz 15.6
72 MHz 14.6
I O 5 B T A 48 MHz 14.1 mA
36 MHz 13.5
24 MHz 13.4
16 MHz 12.9
8 MHz 12.1
(1) HEZEATEEH, AL IR,
(2) AMEBETER N8 MHZ, Hfucik > 8 MHZRT J5 FHPLL.
R 15. FHURFFHUEET H 2R K R E #E
HAIED® BAER
/e 2 ¥ Jia Vob/VBAT Vob/VBAT LIDA
Ta=85°C |Ta=105°C
=26V =33V
RS FIs TR, mis
RC ik % w5 im0 A1 4R 3 i Ab 735 740 4000 6600
PN T | FRBIRS A ML E T 1)
FIRER R | R E S TR IR S0, Sy
| #B RC 4R ¥ w8 Al B AN R 7 s 675 680 3480 6000 A
i U T R A (B i 1 T g
RSN HAR % 2 AERTCAL T2
) 25 3.6 70 10.3
FEHLE T | HPIRES
LN FER | (3SR % 28 FIERTCAL T FF
4.3 6.6 10.0 13.7
JAIRES
(1) AU RAETA = 25 °C TR 3.
(2) HEAIHETERH, AEEFE R IR,




AR =R AT32F415R5] SEFM

B 13, WESEBTHRAN, FEHERT R RRHEEENRK Voo it 518 ERIX L

7

=
E ——36V
2 33V
fini |
= —e—26V
>
-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
BE(C
E 14, FAESEMRIFEERE, SHUERT KRB BREREENFEN Voo N 5EE R H
7
z
E ——36V
32 3.3V
- ——2 6V
&>
403530 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
BE(C)
D S - S N . . 7 1 | ] -
% 39| fRA 1.01

2019.10.11




e

AT

? AT32F415R %] BAEFM

Bl 15. FAHUEAT KSR IR VAR AE AN B Voo I 53R IR L

10
3
2 ——3.6V
= 33V
- ——
—— 2 6V
3
+
e 2
1
B
-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
&E (°C)
# 16. Vear (S EURIB KB IREFE (LSE M1 ERTC FF/R)
HREO BRE?
e ZH F1F VBAT = VBAT = VBAT = Ta = Ta= LA
20V 26V 3.3V 85 °C 105 °C
Bty X3 | IRIEANMT R 2 FIERTC AL T F
Iop_vBat . . 13 1.7 2.4 3.7 4.6 MA
HER FLIR JEIRZS, Vop < Vepr
(1) HAUERAETA = 25 °C R IR H)
(2) MLZATHEARE, AEA~FNR.
& 16. Vear R A IR EFE (LSE F ERTC ) EEARFKI Vear HER 518 B KI5t H
4.5
4.0
35
3 3.0 ——3.6V
= —o—33V
= e 25
—— 2.6V
o T
2.0V
2.0
o— —e-
15
1.0
-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
BE (°C)
S 7 1 . ] -
2019.10.11 % 40| Bi4s 1.01




SR

AT32F4158%] 45 F M

2019.10.11

SR By F L 76
Az HE AL T N IR AT

® A MO AL TR,
®  [NAFAFAE S 1T 1A [8] Bifi fac IR A2 1 B2 (0~32 MHZ I N0 2545 B,  33~64 MHzI H14~4%
FiJEA, 65~96 MHzI 2451, 97~128 MHzI A3 SEAF A 1, #3128 MHzH 44
SRR o
TR TN IR 8 (B IXRASSEL A0AE 15 B I B oRLS 28530 I 2 RiT 1L )
BRI Voo it HE HLR A5 6 49
® YFFJE MY
— #ifuek > 72 MHz, fecika = frewk/2, freike = fueiki2, fapceik = fecika/4s
— F#ifuck £ 72 MHz, fecika = frewks freikz = frerks fapceik = feeika/4.
x17. BATEA TR B BREFE
HREO
s S8 %A freLk L XA
EREFTEMR | XMPTEIME
150 MHz 43.5 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
ﬁ[x%{]ﬁj‘%t[l(z) 24 MHz 9.62 5.24 A
16 MHz 6.98 4.06
8 MHz 4.13 2.79
4 MHz 2.98 2.32
2 MHz 241 2.09
1 MHz 2.13 1.97
o BATEER Y 500 kHz 1.99 1.91
CINALER 125 kHz 1.88 1.87
150 MHz 43.5 20.0
120 MHz 355 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
IBAT T A RCHR 3 (HSI) mA
24 MHz 9.52 5.13
16 MHz 6.88 3.96
8 MHz 3.84 2.49
4 MHz 2.68 2.02
2 MHz 2.11 1.79
1 MHz 1.83 1.67
N - B4R - I fZk 1.01
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HAEO
®E e 21 XA freLk L:<¥ V2
fEREFTESME | RHAFTES MR
Iop zﬁﬁﬁmg BAT T i ] BRCHR % #5 (HSI) 200 iz 199 Lot mA
A IR 125 kHz 1.59 1.57
(1) $AMERAETA= 25 °C, Vop= 3.3 VIS H].
(2) HMEBI N8 MHZ,  Hifucic > 8 MHzIF 5 FHPLL.
*® 18. HEMRAES T RSB ARG #E
HAEO
®E e 21 FAF fHeLk L:<¥ V2
fEREFTESME | RHAFTES MR
150 MHz 33.5 5.29
120 MHz 27.4 4.83
108 MHz 24.8 4.47
72 MHz 19.0 3.48
48 MHz 13.4 2.97
36 MHz 10.3 2.49
24 MHz 7.50 2.31
st @ mA
16 MHz 5.35 1.91
8 MHz 2.79 1.17
4 MHz 1.88 1.08
2 MHz 1.43 1.06
1 MHz 1.20 1.03
500 kHz 1.09 1.02
o MEARAR 0T 1) 125 kHz 1.01 0.99
A= 150 MHz 33.4 5.22
120 MHz 27.4 4.74
108 MHz 24.7 4.35
72 MHz 18.9 3.39
48 MHz 13.3 2.88
36 MHz 10.2 2.39
24 MHz 7.42 2.21
BAT T md N ERCIR % #5(HSI) mA
16 MHz 5.26 1.79
8 MHz 2.70 1.10
4 MHz 1.79 0.98
2 MHz 1.33 0.96
1 MHz 1.11 0.91
500 kHz 1.00 0.90
125 kHz 0.92 0.89
(1) MAMERATA=25°C, Voo = 3.3 VIlliRE 3.
(2) A2 A8 MHZ, frcik > 8 MHzH J3 AIPLL.
2019.10.11 T % A4A2| - I Bi4s 1.01



9[- AT32F415R %] 45 F Mt

B SMRLTEE
P BN L FES T 19, Tlds g i TAE KA T
® A HINOT| JIHAL TR
® 4 A I LT AR T AT
— RHPTA S B
= PR AR B
®  REHER MV oot HL U 2R 51 A9,

R 19. WESMRHIRIHFE

WEAE WRIE LA

DMA1 9.32
DMA2 9.41
GPIOA 1.25
GPIOB 1.33
AHB (% %150 MHz) GPIoc 127
GPIOD 1.23
GPIOF 1.24
CRC 1.64
SDIO 19.3
USB OTG FS 46.3
TMR2 8.96
TMR3 6.76

TMR4 6.73 WA/MHz
TMR5 8.97
SPI2/12S2 2.84
USART2 2.40
USART3 2.53
APB1 (/% %75 MHz) UART4 2.46
UART5S 2.68
12C1 2.66
12C2 253
CAN 3.56
WWDG 0.45
PWR 0.38
COMP 0.81
AFIO 2.53
SPI1/12S1 2.75
USART1 2.48
TMR1 8.74

APB2 (%75 MHz) TMR9 4.03 uA/MHz
TMR10 2.56
TMR11 2.60
ADC1 6.92
ACC 0.99

2019.10.11 ¥ A3 W hR4 1.01
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5.3.6

SR B B PR

K 41 R B A O B A S P e o

TR IR SR P A B OSSO B, SRS A B U R 6 20000 40
# 20. FHSNFL P BTB L

e S8 %4 w/ME HAUE BAME XA
frse_ext | AT AN Bh AT 22 (O 1 8 25 MHz
\/HSEH OSC_IN%iy N\ 5| B = B~ Ha 0.7Vobp - Vob v
Vhser | OSC_INFR AN 5| M HL - L Vss - 0.3Vop
tw(HSE) o ‘

OSC_IN = BRI [ @ 5 -
tw(HSE)
ns
tr(HSE) X \
OSC_IN_LF8 T B& 1 [ @ - - 20

tH(HSE)

Cintise) | OSC_INF AN 21D - 5 pF
DuCysg) | 5=t 45 - 55 %
I OSC_IN%¥it A\ HL Vss < VIN < Vop - - +1 pA

2019.10.11

@) HBHRE, AR R
B 17. ShESm I A B IR SR

~Y

tr(HSE) —»H—= —»—la tf(HSE) ~«———»— tW(HSE) ~«———»— tW/(HSE)
' THSE
External fHSE_ext L
clock source |.|_| OSC_IN

F 44| RiFs 1.01
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R B SRR IR A RIS S BT R B

TR RRESEOR A MR B SN BRI, PRI A R R AT A QR SR A
R 21, (RIS A P I SRR

"5 Y %1 B/ME HAIE BAE L:<¥ivA
fise exx | P AMERES B4R O - 32.768 1000 kHz
ViseH | OSC32_INFi A 5] s s~ i 0.7Vop - VoD v
ViseL | OSC32_IN%i N\ 5] JEIE L~ HL Vss - 0.3Vop
tw(LSE) L ‘

OSC32_IN & B [ s ] D 450 -
tw(LSE)
ns
tr(LSE) . )
OSC32_IN_EFFal R B i )@ - - 50

tH(LSE)

Cinse) | OSC32_ INMAEHLW - 5 pF
DuCyqse) | =Sk 30 - 70 %
I OSC32_IN%i NI HLIfE Vss < ViN < Vob - - +1 uA

2019.10.11

(1) HBHRIE, e R iR,

Bl 18. S ERGEI pHIR OSSR Fr

(LSE)

~Y

External IL
clock source OSC32_IN
JLIL "|" L
B 45 fR7 1.01
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A5 F — A B A/l R TR A% 2R R TR R A R

Fe I AP RI B (HSE) AT LA A —>4~25 MHz ) fi (A B B I IR s A4 IR 4R35 a7 2E o AR v it )
FEAAEE T T RPN A AN TR, B SRR R A R . AN, RS
AN B A ZJUR PT RE B SE I AIR35 # 1) 51 R, AR/ R 2 SRR ShI AR E I 1) A7 9% 1A T AR
SITEM SRR B3 KEEESE), S WA ) .

# 22. HSE 4~25 MHz R % 824 0@

w5 B4 %4 B/ME HAIE BAE L:<¥ivA
foscin | R A A0 - 4 8 25 MHz
tsuse)® | Ja Bl [ Vo & Fa € - 800 - us

(1) EIRAS RS R AR R R ARG R 4

(2) HZREVHfRH, AEA I,

(3) tsumseyse R BNIF (], 2 WIAHEREHSETF 4G &, B 22152152 € 118 MHZIR % IX B [A] o X ANBUE R AE — M
HEM SRR & BB, T AP SRR A R T AR

R TCLFICL, MEUEF BB, Ay AT B QUL 95 pF~25 pFo2 A1 (126 A1 HL 2638,

TP A BRI R B, B CLRICL A B SR RIB T UCLAICH# 74

SRR S, TEEFECLNICLHT, PCBRIMCUSI I AU 25 i (] LU 43|

S PCBIR I L 444410 AT

B 19. {1/ 8 MHz & i L8 B

CL1

/
N \'\_":"_'/ d

\ 8 MHZ Bias E
| resonator RF | controlled
gain
A\ '-I-l 0SC_ouT
AN
~ a2 -
D D . e [r— -

2019.10.11 ¥ A6 W hR4 1.01
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A5 F — A B A/l R TR A% 2R R R S S B

fIZE SR IN B (LSE) AT LA —1~32.768 KHZIK) fi f4¢/F W IR A4 BRI 9IR 57 45 77 2F o AR5 v e HH )
R R TN R R AN T A, B S E RS R BRI A R . AN, ERAS
AN B L AR L 2R AT REM SR I AR i (KD 51 IR, DA/ N HH R RS Bl AR RE IR 18] A3 5% i 1A T 3k
SIVEH SRR . B KEEAE), TS WML #. (. X ERIISARE IR 8 &

AT 15 E U i IR
R 23. LSE R B R (fse = 32.768 kHz)®W
5 ¥ % w/ME HAUE BAME XA
tsuwse | ABIIA Voo i 1] - 200 - ms

(1) HZEIERH, ANEAEH IR,

XFFCuMCre, T SRS pF~15 pFZ AR/ AR, HHERT A 2R 0 d AR B iR
& BHCLUMCLEAMFISE. ShikH]iE @ T LCuMCLi) FATH G4 H M AN S 2.
M AECLH TR : Cu=CLix Cr2/ (CLr+ CL2) + Cstray, H:H Cstray2: 5| JEIF) B 28 AP CB R B
PCBHGIIHE, BMMAUEREN T2 pFRT pFZ i,

B 20. {# ] 32.768 kHz &4k i 25 57

Resonator with
Integrated capacitors

AN /\\

>/ cL1

\ 32.768 kHZ

Controlled
| resonator

gain

0SC32_IN b fLSE
Bias
RF

N7

{11

0SC32_0OuT

~ CL2 _~-

2019.10.11 ¥ ATH hR4 1.01




AIR[-R AT32FA15%5] BIEEM
5.3.7  AERES BHIRAHIE

NERAG I HRE S O (PR SR AN R A AR SR I AR 2

HE A (HS)RCHR %28
R 24. HSI kG 2345 O
inc] E %A B/ME HRUE BARE XA
fusi A - - 48 - MHz
DuCymsiy | =5tk - 45 - 55 %
i F # L2 /7 28RCC_CTRL ) ) 10
Ludid %
1 FH 2 DAACCHR v - - 0.25@
ACChsi | HSHE % %% RS
Ta=-40~ 105 °C -2 - 1.5
) HE® | Ta= -40 ~ 85 °C -1.5 - 15 %
Ta=25°C -1 - 1
tsumsn® | HSIHREZ 28 5 sl st ] - - - 10 us
Ioosn® | HSIHE % 4 hFE - - 200 215 pA

(1) Vop=3.3V, Ta=-40~105°C, FRIE4FHIHE .
(2) HBIHRIE, ATEA P,
(3) HZEE IR, A4 K.

21. HSI IR K B 5B E RIXT

1.5%

1.0%

I

?:; 0% —o— EEl
b3 B
-0.5% ——FK
L1.0%
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
EE(°C)
f&IE A EB(LS)RCIRE 5%
R 25. LS| IR 21D
®"e e 20 F B/ME BRIE BKE i:<X (YA
fLsi@ F - 30 40 60 kHz

(1) Voo=3.3V, Ta=-40~105 °C, FAE4:AIUiM .
(2) HEEGIHEARH, AEA T,

2019.10.11 ¥ 48 W hR4 1.01
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MRS FERE MR 5 8]

R S R I 8] SEAE — A RGN B 088 MHZIIHSI RCHR % &5 HOM B B A5 51 o e Wi
(R b 0524 AR 2 T RO BR AR A ST R -

® (EHLEAHUE: IEhERHSI RCIRY &

® EMRAE: I PR R N RS QIS BT A5 P PRI e i 7 P ISF T 2 (50 P PR S5 B B2 M3 r L
ORI AT H .

R 26. KThFEARE R A)

"5 Y HAE L:<¥ivA
twusLeep®) I R A s il 4.2 us
MU s i (I 28 Ak T 18171 X) 300
twustop® o N - HS
AT AR e B (I8 5 35 4 TR DO FE A X)) 360
twustpey(D) MARERLASE g i 600 us

(L) Vot e ) ()00 B2 MM AR T 0 22 P R B S — 2R AR 2

L] -
2019.10.11 ¥ A9W hR4 1.01
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5.3.8 PLL %
TR T SO PR 15 A i i R 554 291 & &5 51 .

F 27. PLL 1
s 25 BAME BAE BRAEM B
.. PLLAIA I (2 2 8 16 MHz
- PLL% I i 23 Bl 40 - 60 %
feLL_out | PLLASATI%Hr H i 8 16 - 200 MHz
tLock PLLH A (7] - - 200 us
Jitter Cycle-to-cycle jitter - - 300 ps

(1) HEZREVHERE L, AL A,
(2) FEFERMAHIERMEIARL, ATRYEPLLAA R 4 5 feu_ourib T UVFVEHE A

5.3.9 fFfEaNEHE
FRAERR A UL, A28 45 RS BUE 3 T Ta= -40 ~ 105 °CI2&F E45 3
* 28. N FMSRM

i) 2 %1 B/ME WRME | BRREO | B
Teroc | 4 FE S [A] Ta=-40 ~ 105 °C 40 - 42 us
terase | DU IRET [i] Ta=-40 ~ 105 °C 6.4 - 8 ms
tve | HESTHEBRESR] | Ta=-40 ~ 105 °C 8 - 10 ms
N PR R, Voo = 3.3V, Ta=25°C - 1.69 - A
R, Voo = 3.3V, Ta= 25 °C - 1.82 -

(1) HEHHRIE, ATEAEFE I,
x 29. N5 B R IR

w5 S5 %4 B/MEW HRIE BAME L:=F(vA
Neno | Har(#EEXE) |Ta=-40~105°C 100 - - Fix
tRer | HUBRRIEHAIR | Ta=105°C 10 - - 48

(1) HBHRIE, ANEE .

2019.10.11 ¥ 50W hR4 1.01
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5.3.10 EMC %

AR AL i I ZR 5 DAL I Sl A EAT DK o
ThReEEMS (R BURR )

® FTB: fEVppfiVsg Liliid—~100 pF iy 28 i in— A A8 B s 4 ik e (AE ) 0 e 1) ) B 38 72 2
Dige et iR, XM EIEC 61000-4-4F51 .

& 30. EMS F¢t%
Ciine) ZH O FIRE

Vopo =3.3V, LQFP64, Ta=+25°C, HSE,
fuck = 150 MHz. fF&1EC 61000-4-4
Vopo =3.3V, LQFP64, Ta=+25°C, HSE,

. o fuck = 72 MHz. £7&1EC 61000-4-4
TEVopflVss_ il 100 pFH) HL ¥ i
Vopo =3.3V, LQFP64, Ta=+25°C, HSI,

Verte | DN T REEHE IR (K057 22 Bk b e 4A (4kV)
frcik = 150 MHz. 74 1EC 61000-4-4
FL IR AR R

Voo =3.3V, LQFP64, Ta=+25°C, HSI,
frcik = 72 MHz. £7&I1EC 61000-4-4

Voo =3.3V, LQFP64, Ta=+25°C, HSI,
frcik = 8 MHz. #F&1EC 61000-4-4

(1) AN N8 MHZ,  Hfucik > 8 MHzI 5 FIPLL.

BT ARSI DA Gl 75 ) ] R

FERFRFATEMCI PG AL, R AR JLA I BB b AT (0. ROZIE RN, SFMEMCHERES
P SRR EAR (R 3R 5 DA G

PRI, EWH XA SATEMCHUE,  FFEET SEMCH SR AENT .

A

BAF R FURE A I R B R R, e

®  WIBIIAHIRE A

o AMNEAL

®  SCHEHUE HOOR (A A AR5

WE AT 5

IRZ T W R GE AN AL AL P o B iR, vl DU N THIFENRST b 5N — /MK - e
AR 1 RE_E SN AR SR LAY (O T EE B

2019.10.11 ¥ 51W hR4 1.01




o[- AT32F415R %] BIEF M
5.3.11 4t KAR (B BURE)

BT =AAFKMAESD, L), AERFEE R ET %, R R 34T o5 B I Lo E & 1 HLTRU
PR3 T PR fE -

F# L (ESD)

i FEL SO (— A IE PR R 2R i TRTRE — DB 5 — A 7 R Bk v ) it on 810 B 8 5 B BT A 51 B0 L, 3 i 1 R0
R B 5] BB H A B A x(n+1) BE B D . XN T4 IS-001-2017/JS-002-201 4R HE

% 31. ESD #4550 KA

5 S %1 RE BRAEO | Bfr
Vespmem) | #f L HL R (A AR ) Ta=+25°C, £{£JS-001-2017 3A 5000 v
Vespcom) | if SR LR (TR A ) | Ta=+25°C, £F4JS-002-2014 11 1000

(1) HZEIHEFH, AR F.

N7 VPR BIERE, FREESME S T 2AN AN ER S AR B
®  JyREANFEUR TR, SR AR R A ft R

® {EREMEA. H AR E OGN HAR
XANRSF A EIAJJESD78ESE B H B A% Bl b v

F 32. UG
’e 2 ¥ 2 Iz

LU RIS Ta=+105°C, FF&EIAJJESD78E I 28A (200 mA)

2019.10.11 ¥ 52W hR4 1.01
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5.3.12 1/O ¥ %k

18 AN S R
BrRARE R UL, TR S HOE IR A M R IR JrA /O 1 #2 HACMOSHMITTL.

% 33. 1/0 BEieit

2019.10.11

s S %14 B/ME HRE BAE B:<X (7o
0.28 * Vpp +
VIL | JORHIWH N B T s R -0.3 - 01 \Y
v FRAENORIFI N v HLF L & 0.31 * Vpp + - Voo + 0.3 Y
IH
SV ZIORIMOH N 1 B~ H & 0.8 - 55 \Y;
RN/ O JHI it 25 Ao 2 8% Fi IR
200 - mv
@
Vhys - N N
SV B O il 2 R & 2% F
- 5% Vbb - mV
JRIR @
Vss £ ViN < Vbp
- +1
FRUEION T
Ikg | FTA IR IS HA
VssSVINS55V
e - +10
5V & Zu A
Reu |59 Lhr R Hl VIN = Vss 60 75 110 kQ
Reo | 55 NHr &5 BH® VIN = Vb 60 80 120 kQ
Cio |l/OB| I 7R - - 5 pF
(1) SVEZIOM NIRRT Voo + 0.3H K, WZEEH P38 _L i/ N h b

(2) MR R ST PR A L . RGPS, AFEAE P Al

(3) HRAEALR T A S ) R R0V, U LUV v T d KA

(4) BOOTOS| 55 T i EFHAN AT 25 A .

Fi A 11045 T #B 2 CMOSHITTLIEF (A FHAFACE), EIRR S E T 250 FICMOS L ZETTL

"
ZH.

% 53 W

KiZe 1.01
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oy IR S HLIR

ER PR, VO BE H D AR S IR AN BE B 5. 275 45 H 1 48 5% e K80 5 1A -

® FIrf1/0u O M Vpp E3REU B s A, Il EMCUZEVpp E3REUI i KIs 4T B, A ReHB I 4o %t
B RAUE (E lvop(Z WL 7)o

® /0 LR MVss iR i BT BLRS AT, I EMCUZEVss Eif I B KIs AT B, ANfe#E
T 2 ) B KAE (E lvss(Z W4T

B HE

FRAEAE ST, N A A SR A PR IR ANV pp (i H FLE & 20 -5 3, BT iI1/O
St 1 #B 2 A CMOSHITTLHY

K 34. Wy RN

"5 S5 %A B/ME BXE ¥
MODEX[1:0] (B E = 11 (&K FRIEHESHMMABE /)
VoL AP - - 0.4
CMOS¥m 1, Lo =15 mA \Y
VoH i HA v P Vop-0.4 -
VoL AP " - 0.4
TTL¥wm I, lio=6 mA \V
VoH it v B 2.4 -
Vo K RSP - 1.3
lio =36 mA \Y
Vor® i H v P Vop-1.3 -
MODEX[1:0]/FEE = 01 (B K KSR NEES)
VoL AP - - 0.4
— CMOSig 1, lio=6 mA \V
VoH 4 H v RSP Vop-0.4 -
VoL AP - - 0.4
TTL¥wE, lo=3 mA \%
VoH i v H 2.4 -
Vo | FiH K- - 1.3
lio =18 mA \%
Vou® | it & Ha P Vop-1.3 -
MODEX[1:0]JECE = 10 GEH R HESI/RARES)
VoL AR P - - 0.4
CMOSi#iH, ho=4 mA \V
VoH it = LT Vop-0.4 -
VoL AR P - - 0.4
— TTLiwm I, lio=2 mA Vv
VoH T 2.4 -
Vo® | #rH k- - 1.3
lio=9 mA \Y
Vou® it = LT Vop-1.3 -
(1) HZEATHETFH, AL IR,
LAY K S

B NAZ R B SOMBUEAE TR 45 H
BRARREA U, RS S B0 A A AR AL L i T 5 QR SR AT A5 2
& 35. AR URE

7S 28 B/ME BAME L:<N VA
texTipw | EXTIE$I 8480 21 4856105 5 1) ik b 7 B 10 - ns

2019.10.11 ¥ 54W hR4 1.01
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5.3.13 NRST 3 e

NRSTS A KENEHCMOS TE, B 7 — PMARERIT I LR, Rey(Z U THR). BRAEFH
YL, RPN S ORI AN it B R AT A SR I AR 2

% 36. NRST 3] it

#5 E 21 #AF B/ME HARE BRAME | B
ViLnrsn® | NRSTHI A HEF LT - 0.5 - 0.8 v
Viknrsn® | NRSTHIA 1 HL T HLR - 2 - Voo + 0.5
VhysNrsT) | NRST it 2 4 fil A 25 Fi I8 i - - 400 - mv

Rpu g5 b SR BE VIN = Vss 30 40 50 kQ
Venrsn® | NRSTH S ik i - - 28 33.3 us
Vnenrs)® | NRSTHAIESE B ikl - 66.7 52 - us

(1) HEHRIE, AEA IR,
& 22. EiH NRST 3| FH

Vv
External (1) DD
reset circuit

N NRST PU Internal Reset
l J_ N [} iﬂ' ~>o—— Filter >

I Olp.F
T

(1) Bfrmzn T k& EE A,
(2) M LALRIENRST 5| BT AL BEBS (K T 36 T 41 HE KB KVicnrs A T, TR IIMCU AN REAS 2 R A

5.3.14 TMR s 23%e it

TRI S H I BHRIE
A7 KA N 2 R DO RE 51 R Ci H LR AE SONA 3R MBI Bl . PWME ) RV V1%, 2 105.3.12 110

Y71

2% 37. TMRxWideid:

#e E 28 %A B/ ME BE BAr

1 - tTMRxCLK
tresTMR) | 7E I 8% 47 #F ISt (8]
frvrxck = 150 MHz 6.7 - ns
fTMRXCLK/2
fext | CHLZ CHAE I 88 AP AT - 0 = MHz

(1) TMRxEZ—MlEf&RE, fEXTMRI~TMR7, TMR9~TMR11.

2019.10.11 ¥ 551 hR4 1.01
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5.3.15 @EfEED

1CH:

AT32F415 25177 S 12CH: A S AR AEIPCIBE Wi, B8 W FRRH|: SDAFISCLASZ 2 FF iR I 5|
B, 4B E YIRS N, 7R S| ATV op Z (A FIPMOSE 5 A, (BATYSRTEAE «

PPCH: VRIS F 3%, A S Nt 2 A DRk 51 II(SDARISCL) IS HEVERE, 2 05.3.12 /047 14F

ﬁ‘o
% 38. I°C O
t—}‘{gpc(lﬁ) l[%jEPC(l)(Z)
5 S AL
B/ME YN B/ME BAME
twscly) | SCLAH A ] 4.7 - 1.3
S
twscLH) | SCLES B & B (7] 4.0 - 0.6 H
tsusspa) | SDAZE VB [E] 250 - 100
th(sDA) SDAKHE PRHFAT 7] - 34500 - 900©)
tr(sbA) \
SDAFISCL _EFf 8] - 1000 - 300 ns
tr(scL)
tf(sDA) \
SDAFISCL T [ [a] - 300 - 300
ti(scL)
thsTa) | TR FEAR ORI [E] 4.0 - 0.6
S
tusta) | T I TFHA A AR S I T 47 } 0.6 d
tsusto) | fF 1L A& LI [A] 4.0 - 0.6 - us
twisTo:sTA) | 15 1E SR A BT AR S5 AR IR B[] (5 42 25 IR) 4.7 - 1.3 - us
Co (EE 9SS ANE Sk 2 - 400 - 400 pF

(1) HEIHRIE, AR AR
2) ik BFRHA R IPC IR K, froke IR T2 MHzZ. ik BIHUE B RIPCHIR KR, fecLa X FIK T4 MHz.
(3) N THEISCL T M & L HIX K, EMCUN U AIIRIESDASE 5 _F 2 /300 nsH{R R A .

2019.10.11 ¥ 56 W hR4 1.01
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& 23. 1°C BT R TL A E gD

VbD_I2¢ Vbp_12¢c

Rp Rp

Rs

o ® A SDA
1°C bus { '
Rs
L SCL

STAR T REPEATED

START -/ I}\ )/
\/ ) G s pp S

| | |
' N tspa) e tSU(SDA}) ...........

f(SDA) || I
|
| | I
: | | [ t
> sty [ | w(SCLLII) »-—la-"h(sDA)
|
|
|
|

|
N -
SCL I | | | w
| I |
fwiscLH) T s P BTt >t su(sTO)

(1) M S3E TCMOSHF: 0.3VopAl10.7Vob.

2% 39. SCL ﬁ%(fpcuﬂ =36 MHz, Vpp=3.3 V)(l)(z)

I2C_CLKCTRL %if&
foeu(khiz) Rp = 4.7 kQ
400 0x801E
300 0x8028
200 0x803C
100 0x00B4
50 0x0168
20 0x0384

(1) Re= 4N LhiFLFH, fscL = IPCE .
(2) X200 kKHzZ A5 (T8, SR HRZE /245 %o X T HEH A, HERRERT2 %, XEBLERT 3
AN IR IR

2019.10.11 ¥ 57TH hR4 1.01
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SPI-I2SHe it

B BB, 405 H I SPIZHUR 2415 L IMIPSSHUR A IR BRI, focLod TR AV pp it H H
JE A5 & 22900 2 A 215 3]
A et N R T RE 51 I (SPIINSS. SCK. MOSI. MISO, IPSIIWS. CK. SD)4ETE,
% W5.3.12 /O L [ 1#F 4.

% 40. SPI f&¢:
an=] S &1 B/ME BARE L:<X (74
fsck . SPI1~2FAH 50 - 375
RA 7B
1/tesck) SPIRohEIE SPI1~2 MR, - frcLk/2 MHz
tr(sck) N
. SPIR & EFHFI T BER (8] | A C=30pF - 8 ns
(SCK)
tsunss)® | NSSEEALI [H] IN 5N 4tpcLk ns
thnss)® | NSSTRFE ] MR 2tpcLk ns
twsckry)® FH, frok = 75 MHz,
SCK & A& I | 36 53
fuscrn® FRIRHIH T BUMARM = 4 ns
tsu(MI)(l) I*ﬁﬁ 5
By i N\ FE LI (]
teugen® MV IR 5 ns
thoun® EX 5 5
B NARFFI 8] ns
tasn® " N AL 4
taso)D@ | FiHhE Far H 7 DS (] M, fecik = 20 MHz 0 3tpcLk ns
taisso)®® | BoH fa H AE 1 ] M 2 10 ns
tyso)® By dn A 0 ] ML REILIT 2 J5) - 25 ns
tvmo)® By A R0 ] ERA(FEREIAITZ JG) - 5 ns
thso)® MR (FFREILIE G 15
| sttty R ) MA(RRE AR ZR) ns
thmo)™® FRA(EREILIT 2 J5) 2
(1) HZEETHMEEH, ATEEFZH IR,
(2) F/MEFRIRSh 4 BB /NE], B AE R IE RIS 500 1 B s 1] .
(3) F/MEFRR R F /N ], AR RO L E T S S A R R A
- - % 58 ) - = A Lol
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E 24, SPI B P — MR CPHA =0

NSS input \
|—— tc(SCK)
| t—— ts {I(NSS) —pmi < th(NS3) g
. CPHA=0
= -_
£ cPot=o0 tw(SCKH) |l g ]
S CPHA=0 tw[SCKL)
< cPOL=1 —\__—_ /
—_ ----- Ll tr(SCK), 4
ta(sO) _] tv(SO) i th(SO) — - tdis(SO)y
tf(SCK)
MISO MS B O UT BI T6 OUT LSB OUT
OUTP UT
tsU(SI) —Hlet—
MOSI
NP UT M S B IN BITLIN X LsBIN X
--— th(sI) —>‘
& 25. SPI I P — MR CPHA = 10
. i
NSS input \ A
| - . fi
tsu(nss) :<—>: ||<— te(sck) —>|I h(NSS)_=<_>|I
. CPHA=1 | ' % rxl |
3 CPOL=0 t - -~ | T
2 ¢ WISCKH) I | | I |
3 CPHA=1 | -\ 'y; i
(%]
ot : : Pt "(52)—>!—|<— th(so) - r(sc'g—>u<—tdis(50)—:<—q»
fa(s0) — ol lq— ¥ ! | :t f(SCK) 1] i~
|
MISO Tl |
oureur  —XX MS:B:O ut X BITEOUT X LsB OUT )_
|
b su(sl) ———! |a—t p(s)) —>!
MOs! | i
INPUT X M SB IN X BITLIN X LSBIN X

(1) W S3E TCMOSHF: 0.3Vop#l10.7Vop.

26. SPI R FE — FHERO

High
NSSin put
i<_ tse)  ——p!
. owe | !
H (P0L=0 H—\_/{/—\I\__,}/:—\—
3 | | |
0 ) | | I [J—— [
y CPHA=0 | \! /
" ‘00l=1 | ! '
L : ¥ | i I L
| |
. A1 | | ! !
2 (POL=0 W
5 |
8 I S
BTN su GRS o G
%] i
L oos I R PE— e i
M sy : Tt
mSUOT X owem TN TX v X
T - = T
e— | —» [
! o
oS X mssor 1 X oot 1 X LsBOUT X
ouTPUT | T
—|4—>| t _I"»
o) hio)

(1) A EETCMOSHF: 0.3Vop#l10.7Vop.

#£ 59| KiZe 1.01




1=l

5

AT32F4158%] 45 F M

2019.10.11

+® 41, 12S Frit:
#s E 21 %4 B/ME BAE B:<X (7o
fok , o ER (TR 1647, 40 48 kHz) 1.522 1.525
Vg || IR B 0 o5 | MM
tr(CK) N S g
0 2SI 8h_ETHATN BRI ] | fg %% C =50 pF - 8
K
tvws)® | WSH R[] FER 3
thws)® | WSHRERR [H] EX 5 2
tsuws)® WSHE A7 i) [A] MAR 4
thows)® W SEREFIT (1] IN 5N 0
tw(CKH)® N ) 312.5
CK M [ B ] FHEE, feok = 16 MHz, #40i: 48 kHz
tw(ckL)® 345
ns
tsu(sb_MR)®W F g 6.5
By i N\ FE LI (]
tsu(sb_sr)® v MRS 2% 15
th(sp_mr) D@ T T Al 0
I SFHY |H
thsp_sr)V@ . N MR H 0.5
tusp_smyM@ | FiE i HH A R ] MR B (M RELIE 2 )5) - 18
thesp_sT)® | i i H PR FF B 1] MR IEFR M REILIE 2 R) 11
tuso_mmM@ | ik far H A R [A] F RIS AELITZF) - 3
th(sD_MT)®) | ke H AR KRS (8] FERIFEFRREILITZ)F) 0
(1) HETHEAVERZE A TEAGS A = R
(2) #K#iTfrck. BIAN, WHfecik =8 MHz, Nitpcik = L/fpcik = 125 ns.
Bl 27. 12 JERE B (Philips H0)®
l—"c(ck) —»{ | |
| I I I
o U o Wl o e W
2 | ! | | |
E] I I I
= [ [ ' | [
CPOL=1 \ j/ i\ m—/_
| ' ' | :
w(CKH) i|<—>.<—>:—t w(CKL)i : th(ws)
| : | |
WS input | I : :
| | |
1
Ssu(ws) —a— | | X | .
| |<'T V(SD_ST)|W h(SD_ST)
sb transmit LsB transmit(2)>< MISBtransmit Bitn transmit A LSBtransmit
|
t su(sD_sR) —|a—»-—» th(sp_sr)
SD receive >< LSB receive(z) MSB receive Bitn receiveX LSB receive
(1) W& SR E FCMOSHF: 0.3Vpp#10.7Vop.
(2) AT—F W B AR IR . TEEE — AT Z BT XA B AR I R IE I
- - % 60 W - = A L0



A= AT32F415 %5 BEFM

B 28. 12S ZEER K FE (Philips #)®

o | | (e

CPOL=0 J

|: CPOL=1

CK output

t |
V(WS) B ! thws)
.
|
Ws output | :
I 1
i I
| t | t
| | V(SD_MT) h(SD_MT)
D 2 5 5
S ransmit X LSB transmit( )>< '\'!SBtransmit Bitn transmit A LSBtransmit
|
su(sD_MR)—|« =!< B th(SD_MR)
SD receive X LSB receive'? MSB receive Bitn receiveX LSB receive

(1) MEAHETFCMOSHT: 0.3Voofl0.7Vop.
(2) I — IR AR FEER — DT AT AN RARAL I A& R

2019.10.11 ¥ 61H hR4 1.01
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SD/SDIO/MMCE = H14 O (SDIO) i
ERAERR Ui B, TR S ER SR . fecLod R AV ppfit H FL R 75 & A ) 26 45

#.

B 29. SDIO B,

CK

D,CWD

(output)

D,CWD

(input)

& 30. SD BRI,

o« _/

-
™1 tow :I\;<—

B Sk N 2 F ThRE 51 (D[ 7:0]. CMD. CK)4FEVESS, 2 05.3.12 IO I 1HF 14,

tovb
o X
% 42. SDIMMC £ 45
S 2 & B/ME BAME L XA
fep FRAER R IR B | CL < 30 pF 0 50 MHz
tw(ckL) HF 2 1] CL < 30pF 32
twi(ckH) 4o s T [ CL < 30pF 30
tr IR e b i) 7] CL < 30pF - 4 ns
tr TS B (] CL < 30pF - 5
CMD. DHIA(BHCK)
tisu IR e b i) 7] CL < 30pF 2
tiH TS B (] CL < 30pF 0 ns
ZEMMCHISDE B R CMD. DiH (BHECK)
tov i L3 A 28 ) C. < 30pF - 6
ton | i R T C. < 30pF 0 e
FESDRRIMERCMD. DI (B HECK)®
tovp 6 HH A ICBR DA 1] CL < 30pF - ’
towo | AR AR CL < 30 pF 05 e

(1) ZW.SDIO_CLKCTRL, SDIO &tz 2if78s, #%H|CKEH .

¥ 62W
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USB OTGA a4
% 43. USB OTG 43 J5 Bl [H]
®E S BRE ;LA
tstarTur® | USB OTGU K #% & Bl i [8] 1 us
(1) HPHHE, AEAP DI,
* 44. USB OTG &E H ikt
®E S %A B/MEO| fBME | BRKEW| BAL
Voo |USB OTGHR{ERLE - 3.0@ 3.6 \Y;
N Voi® %ﬁ\iﬁﬁ):iw | (OTG_FS_DP/DM) 0.2
Ven® | 2245 HAsi [l Vo 0.8 2.5 Y
Vse® | o iz Uscas 1 1E - 1.3 2.0
PO VoL %@iﬁﬁﬁiﬁfﬁﬁ% WEB1.24 KQOMR #EE3.6 V@ - 0.3 v
Vou | BT H = P 15 KQIIR I £ Vss™ 2.8 3.6
OTG_FS_DPH#E I $i
Reu VIN = Vss 0.97 1.24 1.58 kQ
FiLBH
OTG_FS_DP/DMMA i
Rep VIN = VDD 15 19 25 kQ
N HLBH

(1) PITA AR Fi o 00 0 e AR 6 i M 2k g

(2) AT32F415RFIHIIETIUSB OTGAE AL AT LATE2.7 VAR EIMFAIE, TiASZ1E2.7~3.0 Vi Bl T MR f A0y

P,
(3) MIZEAVAEIRIE, AR,
(4) RUZEEFIUSB OTGAH RSN #% L 1 71# .

K] 31. USB OTG &R FF: BIEfES _EF-A T pEeTE & X

Crossover
omts
Diffierential

datalines %
_____ % I
I
|
I

f L
t —>H<— t —>I—I<—
% 45. USB OTG 403 RS itk
75 S %44 BMEO | RAREO | B
tr A [E @ CL<50pF 20 ns
tf B )@ CL<50pF 20 ns
trfm T R TE] DL RS tolts 90 110 %
VcRrs M ES R X HIE 1.3 2.0 \Y
(1) mEHRE, REA R,
(2) MEXHEETMNI0%E0%. FLIEAEE, S WUSBIMTEETH(2.0/K).
- % 63| - - BRA% 1.01
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5.3.16 CAN(¥EH| 2% Rik M 4% )8 0

B o N 2 T BE 51 IEI(CAN_TXHAICAN_RX)HIEREVER,, 2 W.5.3.12 IO # [ T## 14,

5.3.17 12 41

ADC itk

BrRARRERIULN], NRISER MR & LMK TR, foc ko MR MV opaftt L ST EAF 2.

VE: WAL BT AT— K
& 46. ADC it
"5 E 2l %AF B/ME HAE | BXE | B
VDDA fEH R - 2.6 3.6 \Y
Ipba TEVpoafii A JHI_E R FL IR - 5600 660 uA
fanc ADCHT 84 - 0.6 28 MHz
fs@ RAFFIHH - 0.05 2 MHz
} fapc = 28 MHz 165 | MHz
frrc® | FMERflUR AR
- 17 1/fapc
VAN it R ) - 0 (VRrer- N FIZEH 21 Hh) VREF+ \Y
Ran®@ | #hErE N BT - Z: ), 24T 7548 Q
Caoc® | WK RERIREF a2 - | 15 | pF
L fanc = 28 MHz 6.14 us
tcal® TREHERST (7]
- 172 1/fapc
R fanc = 28 MHz 107 ns
trad® N Sl e s e ) 2
- 3@ 1/fapc
. . fabc = 28 MHz 71.4 us
tlar® W R A A B A B SiE
- 2@ 1/fapc
o fabc = 28 MHz 0.053 8.55 us
ts@ KRR [A]
- 1.5 239.5 1/fapc
tstas® b Ha s [ - 42 1/fapc
‘ ‘  |fac=28MHz 0.5 | B us
tconv® | B R A TR (BLRE SRAE I [H]) — Lo
- 14~252 (CK#¥fts + iZHiE1112.5) 1/fapc
(1) HZEEFEMRE, AEA IR,
(2) HEWIRIE, AEAF AR,
(3) VRrer+fE W EB#ERZ 2 VoA, VRer-1E T ZERZFIVssao
(4) XT AN, DAUE 465 KN IE Hoin b — AN ER Ufecike.
2019.10.11 - - # 64 1 - = A Lo
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AT ZeAB YL E B KNI ST, H131R % ] LA/NF1/4 LSB.

R 47. fapc = 14 MHz B R K Ran®

Ts (A #0) ts (us) mARan (kQ)

15 0.11 0.25

7.5 0.54 1.3

135 0.96 2.5

28.5 2.04 5.0

41.5 2.96 8.0

55.5 3.96 10.5

71.5 5.11 13.5

239.5 17.11 40

(1) BRIt RIE,

K 48. fapc = 28 MHz I IR K Ran®
Ts (A#0) ts (us) ARan (kQ)

15 0.05 0.1

7.5 0.27 0.6

135 0.48 1.2

28.5 1.02 25

41.5 1.48 4.0

55.5 1.98 5.2

71.5 2.55 7.0

239.5 8.55 20

(1) BBt fRIE.

2019.10.11

¥ 651
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% 49. ADC }& & (Vooa = 3.0~3.6 V, Ta = 25 °C)D@

s S WA BRIE BAE® | B
ET LR E +2 +3
yEev— frcLk2 = 56 MHz,
EO 17 +1 +1.6
:] oo fabc = 28 MHz, Rain < 10 kQ,
MG iR 7 +1, t
EG |HmRZE Voo = 3.0~3.6 V, Ta = 25 °C 1.5 3 LSB
ED W 2R 7 —_— s +0.6 *1
WA RE W 7E ADC K2 J5 #4760
EL ek EiR 2z *1 +2

(1) ADCHJE UK BB R AR 280t P A IeHE f T A
(2) ADCHEES IFHEN LRI R 2R s 7 B S fE AR (T bR FRRLBU RN 51BN Bl AL, RO R 2 R A6 b PR
I3 MR I IEEREAT B RS R o AR AT RE 7 A S R N FLIR AR A READL 5| B L, (5138 55 2 1))

HEIn— A AR A
(3) HIZAEIHEIRIE, AFEA k.

2 50. ADC ¥ (Vooa = 2.6~3.6 V, Ta = -40~105 °C)D®@

2019.10.11

w5 S5 W% HAE BARES | B
ET |46 wrE *2 +4
R frcLke = 56 MHz,
EO R7 +1 2
f o fabc = 28 MHz, Rain < 10 kQ,
EG 125 iR 7 +1.5 +3.5 LSB
Haa iR2e Vopa = 2.6~3.6 V
ED W 21 iR 7 [ v g g +0.6 +1.5/-1
WAL TR 7E ADC Keifl 2 5 HHT 1
EL | BRoskikirzE *1 +2

(1) ADCHJEFURE B R AL 280 N FIAE f T B A o
(2) ADCHEE IFHEN LRI R 2 s 7 2R G AEAT AR AR AU N 5B B N ) FBfE, - BRI R 2 B 3 L A1
Fi— MRS G I IEAEBEAT R HOR B . WA W] RE P AR B AT N FRIA IR AR AR AL S| B, (51 B Hh 2 TR])

BN —AS PRI A
(3) HZAEIHEIRIE, AFEA ik,

& 32. ADC ¥4

[1LSB |pgaL-_REE+

4096

4095
4094

4093

VbD
(or40

1LSBipeal

//

depending on package) ]
—

| Eg !
/\

[
[
|
|
|
[
[
|
|
|

(1
[
|
|
|
|
[
|
|
|
|

(1)SEFRADCE: ¥ jh 2k i 5] F

(2)FBFE 454 h 2

(3)EFR4EHRIR B

£ ZAIRE: SIRRGEHEhG SIEME

T hEn s A RS

RRIRE: SRR FRE—

RIT SRR phs RIS —R

HiTzE

#Z5IRE . SIRRGEHRENE S

Ec —xkiT Srpmassinghs: o fE—
RIFTz =

Ep MAKIMIRE: SRl £

5B LIR(1LSB) &

[, RAGIRE: IR 51
FIELIBI B A IR

Eo

[ 1]
[
1 2 3 45 7

L]
4

4093 4094 4095 4096
Vbpa

¥ 66 W

KiZe 1.01




<l

? AT32F415R %] EF M

2019.10.11

& 33. f#if ADC #El %R

Vpp
VT Sample and hold/ADC
(1) 0.6V converter
RAIN ADCx_INX R
1 12-bit
L converter
VT
(uy 0.6V | W Capc(1)
I Cparasitic L —
— — — — —
] [ _— | |

(1) A RRanFICaoclIFUE, S0 446,
(2) Cparasitic%%ﬁ?PCB(Eﬁ'iT%%ﬂ PCB%ﬁ}%Dﬁ%*H 9%)'—5 ﬁﬁtﬁ"]%ﬁi EE@U(Z’\J? pF)o iij(Engarasiticﬁ{E>I%‘ B%TEE%%% E':]
KEPE, MR D) IR A2 I8 Maoc
PCBRIHEW
FLJ AR 25 R 2% T ASBAIERE . BN INAZR AT REMLFEIEMCUL o
Bl 34, ftep YEANISH RIELML R

i VDDA
® [ ]
1u|://1oom:-|-
Vssa
° r
o— |
|
|
D . e | T -

#F6TH RiFs 1.01
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5.3.18 thiaskitk

R 51. HLEARARE:
=) 2% %4 R/MED HRUE BRAEO | B
Vopa At A L - 2.6 - 3.6 \Y
Vin i\ HL R YE - 0 - Vbba \Y
tsTART J& B [A] IR - 20 32 V]
fRThFef = - 3.6 5.5
© 200 mV#Ei#E, 100 mV | PRI - 105 320 ns
TR AL R AL IR TRIFERL - 1.2 3 Hs
Voftset e R 2 HL R - - +3 +10 mv
TR - 0
IR 40 65 100
Prdi A HHIR 120 180 280
Vhys IR R IR 200 320 450 mv
IR 15 25 35
RTpFEREE | iR 50 70 90
IR i 90 120 160
IbbA TEVooafit NI 1 FL R POEFA - 120 165 MA
T FEAR - 1.9 35

(1) BZGEIHEIRIE, AEA K.

& 35. LB AR A

VINe A

VINM

RS R RSP RPN T

COMP_OUT 4

2019.10.11 ¥ 68W hR4 1.01




AIR[-R AT32FA15%5] BIEEM
5.3.19 EEERERE

R 52. BEARRBR:

=) ¥ B/ME HRUE BRAE LA
T.@® Vsense X T8 B 26 - +2 +5 °C
Avg_Slope®® | P-4 -4.13 -4.34 -4.54 mV/°C
Va5 7E25 °CH [ HELJE 1.26 1.32 1.38 \Y
tsarT® e mvaing | - - 100 V&
Ts_temp®@ | BUELHGEE I, ADCRAFFIT[H - 8.6 17.1 us

(1) mZETHEORIE, AL hlK.

(2) PRk A R B IR St A, T A R AR, IR R RS A RS LA (%
HZELI30°C) o A ERL A IS G & TR IR L A4, AN L0 IR L . n R A5 ZE I B RS L
EAZAE I — A B I A% i s

(3) MBIt RIE, ANEAE .

(4) JELERAE IS TR)RT LA phy 2 FH R e e 22 VR A 5

FIFH R 5~ A5 HIR R -

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

X

V25 = Vsense £ 25 °CHY 1 £(E

Avg_Slope = ¥ 5Vsense i 2k 178 R (A2 ImV/°C)

B 36. Vsense X6 BEER AR il 28

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 95 100105

BE(°C)

2019.10.11 ¥ 69| hR4 1.01
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6 HraEarE

6.1 LQFP64 — 10 x 10 mm BHEEEE
& 37. LQFP64 — 10 x 10 mm 64 IR IF 5 & Pt 3 K

D
) V@
ﬂﬂﬂﬂﬂﬂ ﬂ’ ﬂﬂﬂﬂﬂﬂll
= @ ‘ =
i I
____‘T»____:_ ol w
| E | =
L B
4x AR A
16 TIPS o/2 -
[©]aaa|c|A-B]D L {~[obb[H[A-B[D] 4x

Q
SEATING PLANE [C] — | : —
_ﬂJLLﬂmﬂﬂﬂﬂl}lﬂﬂﬂﬂﬂm /0 s
Oleale 2l

L e b (& Tddd @|C|A-B|D]
b
o o
b1
SECTION B-—B
62

GAGE PLANE—
SEATING PLANE

(1) BRI G2

2019.10.11 ¥ 70W hR4 1.01
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% 53. LQFP64 — 10 x 10 mm 64 J#E R IF 5 fFa SR S0E

=k O
s
R/AME HAME RAME &/ME BRUE RAME
A - - 1.60 - - 0.063
Al 0.05 - 0.15 0.002 - 0.006
A2 1.35 1.40 1.45 0.053 0.055 0.057
b 0.17 0.20 0.27 0.007 0.008 0.011
c 0.09 - 0.20 0.004 - 0.008
D 11.75 12.00 12.25 0.463 0.472 0.482
D1 9.90 10.00 10.10 0.390 0.394 0.398
E 11.75 12.00 12.25 0.463 0.472 0.482
El 9.90 10.00 10.10 0.390 0.394 0.398
e 0.50 BSC. 0.020 BSC.
(C] 3.5° REF 3.5° RER
L 0.45 0.60 0.75 0.018 0.024 0.030
L1 1.00 REF. 0.039 REF.
ccc 0.08 0.003

(1) T O BE R AR AR 22 K A B #2118 S /N HORS FEE e H U A5 2

LQFP64 — 10 x 10 mm#&&#Hrid
TR AN AR LI 5 51 LA b id i B 15

& 38. LQFP64 — 10 x 10 mm #xic (B S0 E)

D
< - <
Part No. |
#AT32F415RCT7
Lot No.
Date Code ’
(Year + Week) ~ vyywwlir ARM
/w.

Pin 1 Identifier Revision Code (\1'“2 characters)

2019.10.11 B 1R hR4 1.01
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6.2 LQFP64 -7 x 7 mm HEHHE

& 39. LQFP64 — 7 x 7 mm 64 IR IF 5 P E

D
D1 -
([ QRITTROTTTD ]
=|© ="
= = o .
15;@ G"E:j |
[N |
,"r - \ ~ if:
101000t O
r& 4 —J—L—t AL b -~
="
L
L1
(1) EIARIEMIEIZ:H].

2019.10.11 B 2R hR4 1.01
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% 54. LQFP64 — 7 x 7 mm 64 &R F % R3S E0eE

=k eI
5
BN W Bk R P FkM
A 1.60 0.063
Al 0.05 0.15 0.002 0.006
A2 1.35 1.40 1.45 0.053 0.055 0.057
b 0.13 0.18 0.23 0.005 0.007 0.009
c 0.09 0.20 0.004 0.008
D 9.00 BSC. 0.354 BSC.
D1 7.00 BSC. 0.276 BSC.
E 9.00 BSC. 0.354 BSC.
El 7.00 BSC. 0.276 BSC.
e 0.40 BSC. 0.016 BSC.
S} 0° 3.5° 7° 0° 3.5° 7°
L 0.45 0.60 0.75 0.018 0.024 0.030
L1 1.00 REF. 0.039 REF.

(1) T O BE R AR AR 22 K 1) B #2118 S /N HORS FEE e H U A5 2

LQFP64 — 7 x 7 mmiZ&+rid
B AT AR A S 5L S AR A E

B 40. LQFP64 — 7 x 7 mm Hxict (B3 VL)

Part No. ‘

Lot No.

Date Code
(Year + Week)

Pin 1 Identifier

RUSE

»

AT32F415RCT7-7

AYYWW

R

ARM

9

|4
\\

Revision Code (1~2 characters)

#7371

KiZe 1.01




A= AT32F415 %5 BEFM
6.3 LQFP48 -7 x 7 mm H3EH3E

Bl 41. LQFP48 — 7 x 7 mm 48 IR IE 7 i Pt 3 &

E1
E

I
[T

A2
A

o

GAGE PLANE f’
SEATING PLANE

(1) BAZE IR B2 ] o

2019.10.11 B 7AW hR4 1.01
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# 55. LQFP48 — 7 x 7 mm 48 IR 1E 5 i 3 SV EEE

=k eI
5
BN W Bk R P FkM

A 1.60 0.063
Al 0.05 0.15 0.002 0.006
A2 1.35 1.40 1.45 0.053 0.055 0.057

b 0.17 0.22 0.27 0.007 0.009 0.011

c 0.09 0.20 0.004 0.008

D 9.00 BSC 0.345 BSC

D1 7.00 BSC 0.276 BSC

E 9.00 BSC 0.345 BSC

El 7.00 BSC 0.276 BSC

e 0.50 BSC. 0.020 BSC.

S} 0° 3.5° 7° 0° 3.5° 7°

L 0.45 0.60 0.75 0.018 0.024 0.030
L1 1.00 REF. 0.039 REF.

(1) T O BE R AR AR 22 K 1) B #2118 S /N HORS FEE e H U A5 2

LQFP48# & #RiC
BT AR LR S 5L A AR A B BT

& 42. LQFP48 — 7 x 7 mm Aric (R E)

Part No. |

Lot No. :

Date Code
(Year + Week)

Pin 1 Identifier/

[

¥

AT32F415CCT7

ClYYWW

R

ARM

®

'\

Revision Code (1~2 characters)

s/ 5 R

KiZe 1.01




AR R AT32F41555] BURFM
6.4 QFN48 — 6 x 6 mm 34

B 43. QFN48 — 6 x 6 mm 48 HIE N RFT5 i E

|
[
I
I
- - - - - —
|
|
|
D
£0.2
20.2
Cl
|
. |_|_|_LI_!'LI_|_|_|_|_|_|_:_I—|_|_|_|_|_I_|_I—LI—|
SEATING PLANE [ |
o= . )
D2
| _C0.35X45
17 . 4
puuuduyguuuuuy
360 j—
] | lan
o (-
-2 -
— I _J
=21 _ _ B ==
D] [an Ll
) 1 lan
— -
_— (o=
] | ]
2500 C 112
ANAANANNAANC
24 1
|
L K
1) EARZELLEZS .
D S - S N . S S S —— -

2019.10.11 B 76R hR4 1.01




SR

AT32F4158%] 45 F M

F 56. QFN48 — 6 x 6 mm 48 JIE 7 i P 5| L EEEVURBIRE

2019.10.11

=X e
s
BR/ME WRUE BRAE R/ME HARE BRAE
A 0.80 0.85 0.90 0.031 0.033 0.035
Al 0.00 0.02 0.05 0.000 0.001 0.002
A3 0.203 REF. 0.008 REF.
b 0.15 0.20 0.25 0.006 0.008 0.010
D 6.00 BSC. 0.236 BSC.
D2 4.45 4.50 4.55 0.175 0.177 0.179
E 6.00 BSC. 0.236 BSC.
E2 4.45 4.50 4.55 0.175 0.177 0.179
e 0.40 BSC. 0.016 BSC.
K 0.20 0.008
L 0.35 0.40 0.45 0.014 0.016 0.018
(1) TET AU AR 22K I B0 42 R S /N BSOS 8 e B4 211
QFN48#&&#rid
R —ANTE bR i A 5 5 LR FR e A E
Bl 44. QFN48 — 6 x 6 mm ARig (AL )
[
Part No. \
HAT32F415CCUY7Y
Lot No.
Date Code i
(Year + Week) IvyyYwwir ARM
Pin 1 Identifier  Revision Code\(1”2 characters)

B I7TH

KiZe 1.01




-7 AT32F415 &%) BUEFM
6.5 QFN32—4x 4 mm & 3538

Bl 45. QFN32 — 4 x 4 mm 32 JIEJ7 P Fo51 Lo e A

l
Eloe wle] | , I'Lrlh-lil.nin.n.n.n__T

SEATING PLANE | |

eV
LV

D2 - C0.35X45"

=]

(1) BEIASEI IR b 2 o

2019.10.11 ¥ 78 W hR4 1.01



9[- AT32F415R %] 45 F Mt

K 57. QFN32 - 4 x 4 mm 32 HIEJ7 iP5 RE BV UMBIE

wk g
w5
B/ME HRE BXE B/ME HAE BAE

A 0.80 0.85 0.90 0.031 0.033 0.035
AL 0.00 0.02 0.05 0.000 0.001 0.002
A3 0.203 REF. 0.008 REF.

b 05 | 020 | 025 0006 | 0008 | 0010

D 4.00 BSC. 0.157 BSC.

D2 265 | 270 | 275 0104 | 0106 | o0.108

E 4.00 BSC. 0.157 BSC.

E2 265 | 270 | 275 0104 | 0106 | o0.108

e 0.40 BSC. 0.016 BSC.

K 0.20 - - 0.008

L 0.25 0.30 0.35 0.010 0.012 0.014

(1) ZEF B BB R AR IR 2K HdR 122 B8 3L/ N Bors B A U A5 B 1)

QFN32# & Hid
TR AT AR LA 5L i A B B

B 46. QFN32 — 4 x 4 mm FRit G E)

AT32F415
Part No.
KCU7-4
Lot No.
B
Date Code
(Year + Week) YYWW R
. e " e h
Pin 1 Identifier Revision Code (1~2 characters)
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AR R AT32F415 K5 BiEFM
6.6  HuRRE

ORI K S5 IR (Timax)— & AN e 20045 th BB I Bl S0 A A oK 5 i (Tymax) P B G 23R
DM T w g e

Timax = Tamax + (Pgmax x ©;a)
Hr:
® T.max;& i KM EIRE, H°CER,
® OB RS RIFAE I BEDT, FHC/WhIR,
® P maxjzPnrmaxtiP omaxitfl(Pgmax = Pyrmax + Pyomax),
® PrmaxsElppMVppIaFl, H ELRF(Watt)Rx, A& H H KN S ThAE
Puomaxe JIT A i th 51 R B K D) 23 4«

Pyomax = Z(VoL X loL) + Z((Vbp — VoH) X lon),

2 FEAE R H /O AR PR s B (RS2 BRIV oL / lou FVon / o

K 58. BIERKIRRE

e 28 HE AL
S5 BRB P PHHT—LQFP64 — 10 x 10 mm / 0.5 mm  [a]#H 75.3
SE BB PHHT—LQFP64 — 7 x 7 mm / 0.4 mm 8] 80.4

O | EEFIAEE LT I—LQFP48 — 7 x 7 mm / 0.5 mm [a] 76.8 °CIW
S BRI A T—QFN48 — 6 x 6 mm / 0.4 mm [A]fE 38.8
SE BRI A T—QFN32 — 4 x 4 mm / 0.4 mm [A]fE 59.7
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o= AT32F415%%] B35 F M
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& 59. AT32F415 RFT HALE R ER
fian : AT32 F 4 1 5 R C T 7 -7
7= 2 £ 5 |
AT32 = FTARMIFI 327 14 il 2%

W
4 = Cortex®-M4

T RS
1= @EMN

7= i N F A1
5=USB OTG 7

51 % E
K = 32/
C = 48Ji
R = 64/

NEFEREE

8 = 64 KFE T INAFA7fiti ds
B = 128 KT INAF- A7 fiti 2
C = 256 K1 INTEA7- Ml

i
T=LQFP
U =QFN

mEEE
7=-40 °C%+105 °C

ESE ]

-7 = LQFP64 - 7 x 7 mmi} 3
-4 = QFN32 -4 x 4 mmif 3
fit = HAhd 2

KT L MEIFNRESL . BPREE)MHABMAE B, 15 5 WA HIHERS T4 (5 A4S
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R 60. SURSRRA I H
SR &S RE
2019.8.1 1.00 |&mVIA
1. B IEDMA2 Y7814
2. BIEUSART/UART i i3l 5 i %
3. Wi #35
4. HiAT32F415CCUTHIAT32F415CBU7 Pl 5

2019.10.11 1.01
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HERS 7 F AR B R TTH T R AU M (A) X AR ZORIOM A, . Ay SCif. BB 200 7 i DhRE 24 2R
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© 2019 HEFFARHE (ER) ARAF REFTABH

2019.10.11 ¥ 83| hR4 1.01




X-ON Electronics
Largest Supplier of Electrical and Electronic Components
Click to view similar products for artery manufacturer:

Other Similar products are found below :

ARTERY


https://www.x-on.com.au/manufacturer/artery
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