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USARTH#: 1. 141USBH#: D FI2ANCAN#Z M.,
AT32FA13 5% TAET-40 °CE+105 °CHyIR VU HE, fEAE2.6 VE3.6 V, A BB RIEISDIFERN
FHIEER
XU FE FIMERCE, H1FATI2F413 A5 Mdshl ted & T 2 N Hin 4
® TR
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— TR EIAL
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— BRA

— ST edE
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— R R R
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o T\NH
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9[- AT32F4132 5] HiE Tt
2.1 HBHF—%

AT32FA13 2517 i (i E 45 320 6 AR 4RI AN F B 330 IRE AR BT, Hpipt 2 1H]
7 5E A BN RGBT RE EABARA, AR AN AR AR RS B IR S b

A MR B SEAR A
R 2. AT32F413 RIBH4THREMN L E
AT32F413xxU7-4 | AT32F413xxU7 AT32F413xxT7
B KB KC CB cC cs8 CB cc RB RC
iR (MH2) 200
a& ZW (K F¥1)@ 96 96 64 96 96
K| NzZw (K #11)®@ 32 160 32 160 0 32 160 32 160
S P (K 579) 128 256 128 256 64 128 256 128 256
SRAM (K F7%5)®@ 32/64/16 (AJEHE) 32 32/64/16 (AIBLHE)
S 1 1 1 2 1 1 2 1 2
32 friE M 2 2 2 2
) 16 firi# A 5 5 5 5
ii% SysTick 1 1 1 1
a IWDG 1 1 1 1
WWDG 1 1 1 1
RTC 1 1 1 1
12C 2 2 2 2
SPI/I2S 2124 2124 2124 22
é USART+UART 2+0 3+0 3+0 3+2
;ﬁj spIo 16 16 16 1
USB Device 1 1 1 1
CAN 2 2 2 2
=| 12 £z ADC ¥:3r2%/ 2
= IR 10 10 10 16
GPIO 27 39 39 55
SPIM®) 1i8iE / EhbiE £k 16 M F75
TAER & -40 °C %£+105 °C
B aXamm 6x6 mm 737 mm 10%10 mm

(1) zZW = FZ£fF(zero wait-state), A[IASYSCLK 200 MHz
NzZW = JEZEZEFE(non-zero wait-state)
(2) BrTAT32F413C8T74k, HAZ 5 i vE £ 15 W B L FF AT INAZAZ 2 FISRAM AL (E FH . LLAT32F413RCT7
S, P ERINAEAEAE S MISRAMT] LA B DA = FiEe & -
- ZW: 96 K71, NZW: 160 K1, SRAM: 32 KFZT7 (HiJ Bkik);
- ZW: 64 K31, NZW: 192 K3, SRAM: 64 K575 ;
- ZW: 112 K35, NZW: 144 K35, SRAM: 16 K5,
(3) gt EN 2414 T AT32F413RCT7HIAT32F413CCX7 L HTMRIFITMRS, HAM ST TMR1.,
(4) LQFP48. QFN48. FMQFN32% 34N I12S11 MCK 5| il
(5) LQFP48. QFN48. HIQFN324:f%:SDIOK i 3 Fr4h7(DO~D3) .
(6) SPIM = 4IBSPI Flash Memory#™ J& (F2 /5 AT (4 il 22 7 S5 8dE v in ) «
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2.2
221
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MLk
ARM®Cortex®-M4F, HiH DSP 54 FPU

HHFPUNZARM Cortex®-M4AF 2 i i — AR AXARMAL L &5, B SCBIMCUIY R 2242 41 711K
FRATE G 40k 5 ECH o PRI R G IIRE, A SR A bk f v SR AN S 1 H B 3R e
WA FPUNZIMARM Cortex®-MAFALHE 2% 2 — ZK 3247 (I RISCALFE 2%, HLAA M AR AL &%, A @
i 8L AN L6 A5 1 (147 it 2% 7 R B AT R HE ARM® P A 11 1 14 B

ZAE A SCHF—HDSPHRE S, RefE SCHA UG T A BN 28 I BVE AT

B RS B FPU G S el A FH oiE S PR TR, W IT %, Byibdm.,

AT32F413 25 5T ARM T H R A3 2% .

L% FR A 7 S K D REAE

A AFPU #ICortex®-MAF /4 #%-5Cortex®-M3 /4] #% i #7625
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B 1. AT32F413 RIINEEERO

UARTS

R R &

(——) ADCF1 fep| soct
I
(——) ADCIF2 fepp| nocz |

@Vooa

APB1 #4% (
APB2 4% (

HSE 4~25 MHz
- » SWITAG ’ \
v Y HSI 48 MHz
ARM y PLL
N .
Cortex-M4F ( ) \—| SDIO #5200 MHz
(=M 200 MH2) E%'E'é
A N
—— \ q RCC 5 pCLK1
NvIC C [ > PCLK2
1 T @v.
DMAL | N T j Fash o o
nEE v g | &z POR/PDR
N
DMA2 [, N g (::‘/'\ SRAM | SRAM PVD
SiE | | W g LDO 1.2V
ik
vt GPIOA |« >
jiul]
§§ GPIOB |« >
pic]
T GPIOC | .
z < >
GPIOD | >
GPIOF | >
APB1 [n A n N  APB2
it — —_ tipes
TE T
10
- TMR2 .
@VDD
- TMR3 EXTI/ WKUP -
- TMR4 .
LSl
] TVRS 40 kHz >
2,
-+ SPI2/ 1?S2 = _ SPI1/1°S1 .
N N
I T
s = USART1 .
-
USART2 S 2
- USART3 E“j? %—?
: : .
e LSE =
- UART4 B 32 kiiz ]
.
- | UARTS |
-
-

A

b4

(1) LAEEE: -40 °CE+105 °C, 45ifix125 °C.
(2) USBAHICANILF 12801 SRAMA] LA B A LA N PU AL & -
- USB: 1280771
- USB: 102475, CANL: 2565715 ;
- USB: 10247, CAN2: 256574 ;
- USB: 76877, CAN1: 25657, CAN2: 2565 .
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2.2.2

2.2.3

2.2.4

2.2.5

2019.8.6

MPU (F-fif 28 -3 BT

FEfE SRS T (MPU)H T BICPU XAEA# s 10T 1, B L —ME S5 BN 73— N aE AT 55 i
A A BT . A XA SN R Z 8 MR IX, IE AR I 2 8T X fRYIX K
ANFONB25 T A A SR A4 G

AN A SR SO AR A 2 B R Y, LRI e AR S5 MIERAT NREm, MIMPUJEH
A ElF HRTOSCEMN BE R G)E L. R U5 0] (A s A BAMPUZE L, WRTOS AT Al
FEIHRPATE) . ERTOSHEEH, WIZFHETHATHIERE, SIS THMPUIX 1 E
MPUSERIIE, 5 N AT 2Nl Seid

NFE A7 fit 2%

W B EiR256 KN EINE A ds, I TAABFEF M. NEFESR T e TE R T X
ZsLibfRYT, ONAN BEPAT AR U HAT RS 2 2 E X . sLib &I TRy 7 R %42 F,
S R I RT3 AT O R T

MR UL AN ERSPIA 77 AL FE B s 17 4% 258 ISPIM (SPI Memory), ] il it K& 5516 METEN
T RBIINAEAZ AR X L3 (Bank 3) . 55 4 N SCORY Dy B 0T 7 Ik 326 3771 A7 Bk s 5 2 75
%, 0] A A AR .

CRC(EFTUARKER) B TT

CRC({EH LRI THE B oA — AN e ) 2 IR A28, IN— 3267 [ ds 7 7= 4 —/>CRC
e FEARZHINY, T CRCHEAM H T IIE B a7 i 1 —2E . fEEN/IEC60335-14%
HERVEREIN, B3R T — PRI N AF A 3 B R T B, CRCITMHE 3G AT DL 1 Siy M- S8R 1
B4, HEIERE A BOZ R PR A R T L

WE SRAM

k64 KZ1 1N B SRAM, CPURELLZZE A5 A HIVS iHl (2/5) -
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2.2.6

2.2.7

2.2.8
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REH B A BTHERIER(NVIC)

AT32F413 2 51 N BB mE AP WriEm &, rTEH16MA%EH, LB FPUR Cortex®-M4F
P I B 22 630 1 J37 il v e 3 2 161 T4
® ZHNGMINVICHEHEIA B AEIR 1) H Wy mme 57 40 3
rh I [ B N Ikt B RN A%
o A MINVICHE:N
®  AVF R AL B
®  Ab R 1) iR Se g
® SRR EE LTI RE
® HIENRAFALEZRES
o REIN HAEMKE, THHIMELSTTH
A DL f /)N 1 HR T S AR AR A SV (1 HR I EE T R

A58 F Wt/ E A4 1 4% (EXT)

HRER R W AR e S 19N TR N A% . T AR W AR . B R AT AR ST B
A S (TR N B BO00LHT), FFRENS AR Bl AT MR A7 AR AERF P AT Wi
SREPIRAS o EXTIRT LUK I 2 ik i 58 2 /N T 4 S AHB B B #H . 221X55/N 18 IO 1 7 F2 31161 M
Lk .

i B 5 3

RGN b (kB AE R BN AT, E AT N 48 MHZ I RCHR ¥ 254670 415 (8 MHZ) i 1%6 NER A1
CPUIN o, [l J5 AT LI ERANIE I . L2 R (1 4~25 MHzIN s 446 I 3] S350 i b 2 R0NE, 0
FaEs, R HH IR NS IIRCHR G 4%, W RAHEE T b, Ak T LIS A N 1 W TR
FE, FERR LI AT DLSR O PLLI B 56 4 o DR A B (A 22— TR 432 A5 FH PR A IR 3 2 2R 80T )

LA A T EC B AHBHIAIZ . APB(APBLAIAPB2) (X 15, AHBI & Eidi % /2200 MHz, APBI
AR N100 MHzZ. 35 AR 11 BhoRshHE R o

Ak, AT32FAL3 R N —ANEEI A ER, HSI 48 MHZIIRCHR ¥ 4% v] #% H sl i 8 AL HE(ACC)
B HE, AT ORUEZE BN T4 AR I 2 3 BBl T HS ) e A HE R P
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A 2. B &R
USB_DP HSI_DIV_EN HSI_FOR_USB
USB_DM ACc
- I USBTRSY $i5% 48 MHz USBCLK
HSI RC /1,1.5,2 ZUSBEN
2.5,3,3.5,4
13,33, 125[1,2]CLK
48 MHz I > 125[1,2]
IME BTh{E A
HSISYSCTRL $DIOCLK
%iﬁﬁﬁwﬁ‘é:l >—' sbio
£z X 200MHz HCLK
1% ZAHBRG ., b
PLLSRC PLLMUL SYSCLKSEL SN B S BE EREEIOMA
| ¢ . P ZCortex B BT4h
*64,+ *16, svacd  AHB » FCLK CortexE 1 IE{TAT $
T2 mpsE | e oh HA100MHz~,  PCLK1
PLL /1, 2.512 5y Ines > »
z /1, 2, 4, 8, 16 = iz
; & APB14M;
M BT 4h{E s
EERTEE2,3,4,5
YNSRAPBLIA S SRR M =1
PLLHSEPSC MR, EN R TIMXCLK
OSC_IN A IME RS BE
0Sc_ouT 4-25 MHz L | APB2 ExloOMH PCLK2
- M5 4R ;
! P \ s 16 ZAPB2SME
e TS M BT {E B
—|/1_28|— ZEEATE%1,8,9,10,11
0SC32_IN ARAPB2TR ST ST H B =1 —| >—>TIM><CLK
oo LSE RTC NIRRT, EMHE2
05C32_0UT eeKnz RTCCLK —
s 0% EaoCistz
RTCSEL[1:0] /2, 4, 6, 8, ADCCLK £ A 28MHz
LSIRC LsI ERIEN 12, 16
40 kHz IWDGCLK
PLLCLK
PLLCLK
CLKOUT s
EEnk 4S 55
CLKOUT [] T4 Shies HSE |
/1,2,4,8,16,64, 5 =R
128,256,512 LSE HSE=SE SN R #4155
[ SYSCLK HSI==1E P ERAT $h1E S
[ USB48M LSI={KIR A ERRT S5 S
\[\ ADCCLK LSE={EIR SN ERAT S5 S

CLKOUT

(1) 241 FHUSBIhfE H B80Sk B PLLE, CPURIAIZRLAI/E48 MHz, 72 MHz, 96 MHz, 120 MHz, 144 MHz, 168 MHz, 5192

MHz; 2USB 4P B %K A HSI 48MHzi, CPURISIE ] LLE> 48 MHzHI{T E 4% .
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-3 AT32F4137%] BiEFM
2.2.9 B
TEJR S, BN A 351 v B RT PLIE B = s sk X i — e
o FEFF NN A- LS R 5o
® RSk A B
o MNHNHSRAMEE.
Ja B NEFET (Bootloaden /Al T RGifrfitas ', v LLEIIUSARTL, USART2, ERUSBXTIAFFEH#T
gifE. A ESPIM_I00/1E M 5USBE A, Toikidid USBX} N FA7 8% X B3 (Bank 3)4mfe. #3#
B3 Z N FE 7 (Bootloader) 4T AT32F 413 (1) 5 37 i A HIC & .
2% 3. A3INEAEFF (Bootloader) KBS 3L R AIE I B
viN:4 o L A
PA9: USART1_TX
USART1
PA10: USART1_RX
PA2: USARTZ_TX(l)
USART2
PA3: USARTZ_RX(l)
PA11: USB_DM
USB
PA12: USB_DP
(1) VR A A SV & .
2.2.10 ﬁ%‘@j—?%
® Vpp=2.6~3.6V: Vppisl[HAIOT] JHIFI P K AL .
® \Vppp=2.6~3.6V: NADEIZFD/AFE IS TRALMILH . VopaflVssah 43 ) iE B FVpp
Vsso
® Vpar=1.8~3.6V: HKHVoplt, (EILHHHEIFEVIHZS)ARTC. 4MNHE32 KHzIR & %8 5 2% 47
it .
T WA VR S TR S B, S W A0l 7 &
2.2.11 ftelisfEas
AP EBEE R T b AL (POR)/H B 547 (PDR) HL K , % LR GG AL T THRIRAS , (RAIF R G 7E ey
2.6 VIS TAE: 24Vl T35 5E I RAE (Veorpor) I » B2 T S ALIRAS, A48 I 418 52 67
o
SIS — N A R R M 28 (PVD), B AT Voo it B 5 RAE Veyp ELEE, AVl T8l T 1/
EVevol P2 AE R BT, A WAL BERE 7 AT DL & H 24545 2 80K s il 28 e N2 &850, PVDIhRE R 2iE
HEREFIE . KT Veorporf Ve HIES % £11.
2.2.12 HEFESS
WESSE A ERER R, ER R (MR)AI S
o ERIFU(MR)H T IEH BT ERICPUREN IR
® Wit H FCPUMIFRIUREZ: &8 1% o BIRAS, WAZ BRIt DI Wr, A E28 b+
EMFIRS . (HHFFRMSRAMEI N AR E5%K. )
ZAE R EE AR RAA T TARIRA, ERAHURR R AT & i H .
2019.8.6 - - ® 17 W - = Rk 1.04
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2.2.13

2.2.14

2.2.15

2019.8.6

RTIFERE

AT32F413 R 577 i SCRE = FMIR DA, v DAFEZESRARTOFRE . J )3 Bl I 1) 1 22 b g it A4 2 i) i 2]

AR

o [EARMA
TEREARAE S, RACPUREIL, FTA AN AT TARRES F v 7E KA b W S A i B CPU

o [FHLE
FERFFSRAMAI ZFAZ 38 W AN BRI LT, AFHUR T USRI SR LR #E . TEAEHLE
T, FIEFTE N2 VI It H, PLL, HSIFIRCHRY #3 FIHSE M AR 4845 0 1, 1 & #5 4k
BT A,
A LLE AT —AC B BREXTIIE 5 30 dz hil 88 MU e i, EXTHE 5 1 L2164 FMEI/O H
Z—. PVDHI#IH . RTCH%PskUSBHIMELE 5

o s
FERFHUBE T 0] LAS B L RE T FE . IR0 fo R A R 284300 FA, BRIE BT B 1.2 V4 ()
BEE I, PLL, HSIRCHR % 2 FIHSE S A3k 37 23 A < ] . AR S, SRAMAIE
AN R R, H)E & AN ATAMRE, Rl TAE.
MAEFHUBE AR W 2442 : NRST EIAMBEAAME S IWDGEAL. WKUPS| B —A E T4
WTERTC (1 [ £ 21

RN PR, RTC. IWDG AL A IR #h A2 g 1L

DMA

RIGH12H38 FIDMA(DMAL_ A 7818, DMA2_EAG5NEIE) il DL BAEAk 23 B AE Ak % . B 207
AR 28 BB A AR L. 2 DMARS TSR SCRI 2 b X B BE,  Jhk G | 5 28 A% 5 2118 5%
X 2 R i B A R

FAMEEEE LT DMATE KIZHE, [FI A DL il R B AN IEIE . AR . A% 4 U
BEAN H Bk FRT U R A ks A

DMAR] UL FEZ 4% SPI, I12C, USART, 1 FFlE g iz i) i 48 TMRX, 12S, SDIOFIADC.

RTC(SKf o) )5 & A7 17 2%

RTCHIG & Ar A gl — PSR, fEVop i I 20T RIEFE Voo i HL, SN HVear I I J5
Fo P AF AR (A2 16 AL 1 7 474 ) TRAF8AN T B F 7 I Hedle - RTCHIG & A A s NS R G R
PEREAL MR BRI, A B AT .

SR I B A — 4 SHE AT TRy, AT DOl I IE S AR A H e B IhEg, IR AT B b A
Bt W Ihfe . RTCHIRBNI Sfar DL — M FH AN im0 32.768 kHz IR % « N EBIRIIFERCHR
Wt B R R R AR Bh 2 128 0 4. N SR IHFERCHIR 37 a4 U HL AU AT 40 KHZ. A HMEE AR AR I

iz, RTCHPA] LLZ 645 4k H B2 NG 5| ITAMPER EXFRTCHIN #h 3471 #E. RTCEA —

A2 (] G AR T HAR,  AHH LR AT A7 2 T DUSEAT KB [ B & . A — AN 2007 R T 43 A2 FH 1 I ik

ek, ERIATE L N4 32,768 kHz, T P2 AR — AN IR K B TR] B v

¥ 187| A& 1.04
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2.2.16 EHHENEF T

AT32FA13 R ML & e 2 2N AR R e I 88 . 7B s, DLRANE T THE R S AL R4
VRITES S 45

R PR T 2 R I R S E 8 P D

R 4. ERERTHEE LR

E I 8% TR SRR THERRRA WA RY |74 DMA TR | #3R/ WBOEE | BAMarh
TMR1, TMRS8 16 f7 ME, W, W 165536 I ArEs 4 a
MO
TMR2, TMR5 32 i M, |, mER 165536 21 ArE 4 wa
AT R B
TMR3, TMR4 16 fir M, |, mEF 165536 21 ArE 4 wa
AT R B
TMRO 16 fir L LSS Iy 2 ]
AT R B
TMR10, TMR11 16 fi i 165536 21 AL 1 wa
AT R B

B 2 B 23 (TMRLRITMRS)

P i A ) 5 I B (TMRLFITMR) 1] LA B i 4 BE BI6/ MBI 1 = AHPWMR AR 58, & A 5L
DA ELANPWMERT Y, 328 TT DA >4 B 50 B (0 3 P S i 38 . DY AN (3@ 1 m] LAFH T

2019.8.6

LIPNEGEES

i H LE AL

PP A PWMEL 5 B X 57545 3K)
B

e B 16 btk e I 250, B S TMRYGE I 28 B AHFE DI RE . He B V166 PWMA LSRN, EHA
4= 58 71(0~100%).

TEWBIE T, THEEs ol LIRSS, RIS PWMER 28 1k, DT U7 b 3k s s i 1 PR T
TRZ DREHER S ARHE R TMRE B 2540 F), SRS f A ), DR bk po 4 ) T 28 P DA o g g 28
e STMRIE B 25 0 [ #0,  SR4E R B BT e .

1 F e 33 (TMRX)

AT32F413 AR50 frh, WE T ZIK7A A [T IR E I #s .

TMR2, TMR3, TMR4MITMR5

AT32F413RFIN E | Zik4M @ 2 23 (TMR2, TMR3, TMR4FITMR5). TMR2FITMR5 &%
T3 BN EE NI A A — AN L6 T A . T TMR3FITMRAZ 5T —/M1641L
BN I 0 Yok T EES AN — A 1O TR A8 o K e 5 B 2R E R AR A AN MO Rl TS, AN IEIE
AT TR b EeE PWMALE kB X i, AR SR ) B AR B mT e ki 22 161 i
NHHFE. iy LR B PWMIEIE .

EANE R IR E I A FE R D R s e N AR SRR AR, $ROEED B R DR . AR T IR
T, TR T LIRSS . AT — i e N 2R AR Re T 77 AE PWMET H o BN 58 I 28 4 A7 1)
DMAE R AL -

#F 19| A& 1.04




AR AT32F413R5 BRF M

2019.8.6

XL I 2L BR S AL B B AL AR 15 5, HREAL 1 3N E IRAR IR I T4 th
® TMR9
TMROAH — 16471 F BN EGE I T ds . — N 1607 1 T4 Al as F2 AN S (1 Jd T, FA i
AT THNTEER . far i L. PWMAT Bk st AT T B S 4 D Resd FH g I 25 (TMR 2,
TMR3, TMRAFITMRSE)[E5 . EATH ] DL A ) 5 ) 5 B 25
® TMRI10FITMR11
XU AR AT — AN 160 B BB It ds . — N 160 TS A g A LANMIS (1JETE, A
TEIEHER AT FH AR H ) BB PWMATE Bk it e A TPT DA 4= D R i e I 4%
(TMR2, TMR3, TMRAMITMRS)[FEA . EATH AT LA A Bl 51 i ) 25
MALE11HI(IWDG)
HST I | I T — AN L2 R Ik T B s A —ANSAL I Tl A e, e B — AN AT (1940 kHz [
RCHRE W a2 tit Bl OANIX PRCHRS 28 T e, Frbl e alisfT TENUAUE . & ar gk
R T TAE AR R RN SALEEAN R, BUE N — A B B e N 28 B R P S AR i, JE i
MR AT T ARG B R B B JE B T 1. AE AR, TR T AR 4
HOF M H(WWDG)
WHERNE - ATAL GRS, I LR E A HigtT. &n] ISR T TR AR i
RN AL RGN IRE), BARHE D ThEe: AR, THEE e DRSS .
RGN E R 2% (SysTick)

RAER A3 T T SRR RS, WA s — MR R s . e R N IR

®  24fMIBIMHH

o HHEIMRIMIE

® KL HCENONT AL T B RUR S8
o UGN ER

#2001 A& 1.04
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2.2.17

2.2.18

2.2.19

2.2.20

2.2.21

2.2.22

2019.8.6

12C K&k

2MPCELRED, Al TR T2 ERATMER, SRR .

1PCH O SCRF7AL 100 F-a1k,  7Ar WL SCREUM Ml Tk . 9 B T B FCRC R A= 1R 30 7% .
EATAT LA FHDMAERVE I S FESMBuUS .4k 2. 0Ri/PMBuUS 2. 2%

BHA DR PW R (USART)

AT32F413 551/, WE 7 3MNEH AP iUk 45 (USARTL, USART2FIUSART3), F124-i@
RS %% (UARTAFIUARTS).

X5 PR PIEIE . X FFIrDA SIR ENDECH 4w 2 M atim e, Sy n T
BECAILING:/ I RE -

3MUSARTHIZANUART 2 A5 3 3 1 7] 186.25 K /A

USART1, USART2FIUSART3: LA i (ICTSHMRTSIE S . HAISO7816/ % fit KA LA
KSPIEEM, B TUARTSZAMITA HoAth % D #mT LA FHDMARAE .

B ATAMEE: O (SPI)

2ASPIHEO, EMNBRERIUT, 400 A2 0L Fi A5 3 R ik 50 IR0 /FD o 347 HI T/ A5 as vl 7= 4E 8
Fh AR, A E MBI A6 . M ICRCI ML ST FFEANSDR. MMCH. Fl
SDHCH: .

Fir B ISPz LR v LS FH DMAEAE .

O BBE R (1°S)

2/NFRUERIIPSHE 1 (5 SPIE ) AT A TAE T s B, 324N 1 AT DARC B va64 si3240 %%, JRA]
Bt 5B Syt N B A H W, SRR RS R M8 kKHZF192 kHz, 4 F— PSR B A, &
(4 =5 B AT DA BA256 45 R A4 3 4 H 25 AN ) DACELCODEC (it %) -

SDIO

1/1~SD/SDIO/MMC EHLE 1, 7] PLSZFEMMC | RS TE4. 20 I3 AS B O Beds s 2o i =, 147 (BR
N)s ALLFN8AL . FESHIARTT, %4 N m] DUE A AL Hrid R 1A 250 MHz, Z8: 1324 SDAAE R
2.0k o

SDIOAFfil R FNTE2. O S 7 P AP m etz LA7(BRIN)AAfr .

H B0 A R e — RS2 #E—/~SD/SDIO/MMCA.2fR (11, (B 7] LA 32 8E % AMMC4A. 1R B 2 Tl
FRA =

% 7 SD/SDIO/MMC, X/ 584 5CE-ATAR U F MM ARAS L. 1325 o

P25 X IR 45 (CAN)

2NCANHZ DA E2.0ARI2.0B(E5h), ALiEZ Sk LIKA/FD . & nl DA IR LR AT (AR
HEWT, AT DLBRISOR A 29 M AR IR AT I g . B 3N RIEIRAS, 24N B3GR E I ILFIFO, A1
AT T PR YRS -

F 21| A& 1.04




L[ AT32F413%5] SETM
2.2.23 W BT ELZ(USB)
AT32F413 R/ i Wik — D IR AR USB R R 45 1 2%, 8RR USB & & (L2 AL/FD) bRifE, Ui i
Al AR E, B FHUMEEThAE . USB% 48 MHzI Bt i Py 8 = PLL A= 5 BLF% 5K H 48MHz
HSIHF 5
2.2.24 BHBWMARBHED(GPIO)
£NGPIO5| BIER AT LA H #pE e B A HH (R BT IR) S SN (i B sl N fn) 3= B 4 sEsh g
Ui . ZHGPIOT| R 54w BBl E H M. B 7 BB A TIRE G I, A MGPIO
5 JH#RA K IRt IE T A
EREMENT, V05| F4MEIhRE AT LB — M @ e, DLBER MO S NIIOTF A7 5%
2.2.25 EBEIThAE
BEIhEE A P o] DASE I 5 FR 284 N SEI A 2 BCR AN ThRE . RS 5 A A8 T REANAN AT DL dE i 3R
INEI S BRISEEL,  a m] e ik JH A AR e ] R At A R 5 BRISE B . I AEAS 5 B R B R i RS, RRCE 0y
1.
BG5S % A5, Bt 7 HrA AR n] DU B /b Thae, DL BB B 51 . 1525 AT32F413
Z: 25 F R IR HAF L B O VELIE S
2.2.26 ADC(EEHNEFHH4R)
AT32F413 R 507 i, WA 1207 ARV e e 28 (ADC), L= LR 164N M@ E, 7] DAL R
WA . ERHET, B3 TRk e i — 4l N\ L.
ADCE: O R e @ HEThRE 45!
® [P IR EE
® I SUIIRAERIREE
® HLUCKFE
ADCHJ LLfi I DMAEAE .
BRI RE R VFIEE RS AEHL IR L — B8 . ZEREAT A IE R i@, M9 RS 58 H T i R
i, K= A
P bR v SE I 2% (TMRX) AT 245 1) 78 I 2% (TMRAAITMRS) P2 A4 i 34, 0] LAY 1) A 3 22 BB 2 ADC T
GRAR FIE AR, SRR P e A/DHE e 5 I Bh [F] 25
2.2.27 BEERSE
AR IRAS = — AN 2R U, 0B 2.6 V S Vppa < 3.6 V2 [Al, IR AR IRERE N
ERMOEREFIADCL_INIGHI A NIEIE L, T Beas i H 4 e 2 807 B .
2.2.28 HA4THLE JTAG ER O (SWJI-DP)
W HRARMIISWI-DP#2 1, X & — A T ITAGHI AT L R R 11, ] DASZ I R 47 B2 il s
HEITAGE: A HiER: . JTAGHITMSHITCKIE 543 7 5 SWDIOR SWCLK AL Z 5] i, TMSH_E 1 —
NERIE 5 5 T AEITAG-DPAISW-DPE] ) 4 .
2019.8.6 - - = 22 W - = Rk 1.04




LR AT32F413% 5] BEFM
3 BlEEX

B 3. AT32F413 %% LQFP64 5| {4345

o
'6 NHO W<
DWOCO MNOLUS<TMOANAAAAA
N0 AO000<C<
S>aoaomaonoononoaodddno
(I i it rrrifrl
TONAOOOON~NOOTMANAO O
COOOOMOBOLOOWIOLWLW O S
Vear O 1 481 PF7
PC13/TAMPER-RTC [ 2 470 PF6
PC14/0SC32_IN [ 3 461 PA13
PC15/0SC32_OUT O 4 4571 PA12
PDO/OSC_IN ] 5 4417 PAl11l
PD1/OSC _OUT [ 6 4317 PA10
NRST ] 7 42 1 PA9
PCO [] 8 4110 PAS
PC1( 9 LQFP64 400 PC9
PC2 10 391 PC8
PC3 11 381 PC7
Vssa 012 371 PC6
Vopa 113 36 PB15
PAO/WKUP []14 350 PB14
PA1 15 34 PB13
PA2 (]16 331 PB12
NOOO A NMSTLUL ONOO O HAN
A A AN NNANANANANANANANOMOOMM
U noDUnoUnyo g
OITITONONTINOANO A @ 0
<ILLL<E<E<<UOUJUJU3H‘—'>W>Q
o_o_o_o_n_n_o_o_n.tlao_ga&l
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B 4. AT32F413 &%\ LQFP48 5| oA

o
'5 0 <
0 0O ~0owLtmdd
Ao O <<
TS a W n IR a'a [ i W I o I Y I TR
ainininininininininlnls
OO S OMOANAOO 0~
AT IITTOOM
Vear 0 1 360 PF7
PC13/TAMPER-RTC ] 2 35 PF6
PC14/0SC32_IN ] 3 341 PA13
PC15/0SC32_OUT [ 4 330 PA12
PDO/OSC_IN 1 5 3211 PAl1ll
PD1/OSC OUT I 6 31 PA10
_ LQFP48
NRST [ 7 Q 300 PA9
Vssa L] 8 291 PAS8
Vppa [ 9 280 PB15
PAO/WKUP 10 27 PB14
PA1 11 26 PB13
PA2 12 2500 PB12
NSO OMNMNODOOANMS
A A A A A NNNNN
EpERERERERERERERERERERE
P EEEEER LR
fooaooaooamm>>
Qo
& 5. AT32F413 &%) QFN48 3| oA
o
= 0 <
0 O~ Hmdo
Ao M OMMMOMMM< <
S>> omnmoaooaoooooo o
O OGN O 5D
I T S OOOM
Vear [0 1 36 PF7
PC13/TAMPER-RTC |1 2/~ 350 PF6
PC14/0SC32_IN [} 3 3 | 347 PA13
PC15/0SC32_OUT [ 4 | | 330 PA12
PDO/OSC_IN [ 5 | 320 PAL1
PD1/0OSC_OUT [ 6 | . 310] PA10
NRST [0 7 | QFNA3 . 300 PA9
Vssa [0 8 . 297 PAS8
Vooa [ 9 | . 280] PB15
PAO/WKUP [110 | i 2771 PB14
PA1 111 ¢49 26| PB13
PA2 112 ~ 257 PB12
NS NDONOODOANM T
e o ol fi B N NN R
S 232338 aad S8
Vss o_o.n.o_n_o_n_n_gg>>

2019.8.6 FE24W hRAs 1.04




A= AT32F413R5 BRF M

& 6. AT32F413 &3 QFN32 5| ji4r4i

= o
o O~ MmA
NOmMmmmm <
(Al aa AN AN a I a N a N A B
N T
MM MmOANNNNN
Vop 21 247 PA14
PDO/OSC_IN |1 2 . 237 PA13
PD1/OSC_OUT [ 3 | | 220 PA12
NRST [ 4 | opngp | 210 PALL
Vopa [© 5 | . 200 PA10
PAO/WKUP [ 6 § ' 190 PA9
PALl [ 7 ’33 181 PA8
PA2 [ /8/63 OCdaNm< D @17 | Vbp
oA ddAdAAAA
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AT32F413 &% #EF M

NRNATI2FALI RIS AIE SC, "ot B e T30 1291 . IR MR S 2 M vy B HE

F, BEARFWMEE S ST HAES, M EsmTmAS G55,

% 5. AT32F413 RABI e X

51 R S ATHRE
N oo I 2 ﬁ— "
o (3| © | FIWER & o EIhee X
c |BF| o & | o ERINThRE Hpt
OJ —
o |CoCo| o
2
- 1 1 Vear S - VeaT - -
- 2 2 PC13@ /1o | - PC13 TAMPER-RTC®) -
- 3 3 PC14¥ |1/O| - PC14 0OSC32_IN® -
- 4 4 PC15@ /10| - PC15 0SC32_0uT® -
2 | 5| 5 PDO® |10 ]| - OSC_IN OSC_IN PDO
3 6 6 PD1® 110 | - OSC_ouTt OSC_ouTt PD1
4 7 7 NRST /10| - NRST - -
- - 8 PCO /o | - PCO ADC12_IN10 SDIO_DO
- - 9 PC1 /o | - PC1 ADC12_IN11 SDIO_D1
- - 10 PC2 /o | - PC2 ADC12_IN12 SDIO_D2
- - 11 PC3 /o | - PC3 ADC12_IN13 SDIO_D3
- 8 12 Vssa S - Vssa - -
5 9 13 Vbpa S - Vbpa - -
ADC12_INO/
PAO- TMR2_CH1(™/TMR2_ETR"/
6 1 10| 14 wkup |70 - PAQ TMR5_CH1™/ WKUP / -
USART2_CTS/TMR8_ETR
ADC12_IN1/TMR2_CH2(™/
7 11 15 PAl 1o | - PAl TMR5_CH2(™/ -
USART2_RTS
ADC12_IN2 /TMR2_CH3(™/
8 12 16 PA2 1o | - PA2 TMR5_CH3/TMR9_CH1™ / SDIO_CK
USART2_TX
ADC12_IN3/ TMRZ_CH4(7)/
9 13 17 PA3 110 - PA3 TMR5_CH4 / TMR9_CH2(7) / SDIO_CMD
USART2_RX
- - 18 PF4 110 | FT PF4 - UART4_TX/TMR5_CH1
- - 19 PF5 110 | FT PF5 - UART4_RX/TMR5_CH2
ADC12_IN4 / USART2_CK/
10 14 20 PA4 1o | - PA4 SPI1_NSS™/ 1251 WS SDIO_D4 / SDIO_DO
ADC12_IN5/ SPI1_SCK®/
11 15 21 PAS5 1o | - PAS5 1251_CK( SDIO_D5/SDIO_D1
ADC12_IN6/TMR3_CH1(™/ SDIO_D6/SDIO_D2/
12 16 22 PAB o . PAG SPIl_MISO(7)/ TMR8_BKIN TMR1_BKIN/TMR10_CH1
ADC12_IN7 / TMR3_CH2™/
= r SDIO _D7/SDIO D3/
R @ _ _
13 17 23 PA7 110 PA7 TMR8_C|—I|éLé\Il/ g;l(%)_MOSI / TMR1_CHIN/ TMR11_CH1

2019.8.6
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AT32F413 &% #EF M

Y= _ HAThE®
N |wool| I 2 ﬁ- v
o (3| & | FIHERK £ 2 Xk .
Z |82 o & | o BRAThRE H
OJ —
o |oc| ©
et
- - 24 PC4 /10 | - PC4 ADC12_IN14 SDIO_CK
- - 25 PC5 /10 | - PC5 ADC12_IN15 SDIO_CMD
ADC12_IN8/ TMR3_CH3(7)/
14 18 26 PBO 1o | - PBO TMR8_CH2N / |2$l_MCK(7) TMR1_CH2N
ADC12_IN9/ TMR3_CH4(7)/
15 19 27 PB1 1o | - PB1 TMR8_CH3N / SPIM_SCK TMR1_CH3N
PB2/
16 20 28 PB2 110 | FT BOOT1 - -
- 21 29 PB10 110 | FT PB10 12C2_SCL(™ [ USART3_TX® TMR2_CH3/ SPIM_IOO0
- 22 30 PB11 110 | FT PB11 12C2_SDA(™ [ USART3_RX® TMR2_CH4 / SPIM_IO1
- 23 31 Vss S - Vss - -
17 24 32 Vobp S - Vobp - -
USART3_CK?/ 12C2_SMBA®/
- 25 33 PB12 110 | FT PB12 SPI12_NSS™/1252_WS™/ -
TMR1_BKIN® | CAN2_RX™
TMR1_CHIN® / SPI2_SCK®/
- 26 34 PB13 110 | FT PB13 1252_CK(™ [ USART3_CTS/ -
CAN2_TX®
TMR1_CH2N®™ [ USART3_RTS/
- 27 35 PB14 110 | FT PB14 SPI2_MISO™M TMR9_CH1
TMR1_CH3N®™/ SPI2_MOSIM/
- 28 36 PB15 110 | FT PB15 12S2_SD TMR9_CH2
TMR8_CH1 /12S2_MCK®/
- - 37 PC6 110 | FT PC6 SDIO_D6 TMR3_CH1
- - 38 PC7 110 | FT PC7 TMR8_CH2 / SDIO_D7 TMR3_CH2/12S2_MCK
- - 39 PC8 110 | FT PC8 TMR8_CH3/ SDIO_DO0O TMR3_CH3
- - 40 PC9 110 | FT PC9 TMR8_CH4 / SDIO_D1 TMR3_CH4 /12C2_SDA
TMR1 _CH1/CLKOUT/
18 29 41 PAS8 110 | FT PAS8 USARTI_CK / SPIM_NSS 12C2_SCL
19 30 42 PA9 /10 | FT PA9 TMR1_CH2 / USART1_TX® 12C2_SMBA
20 31 43 PA10 /10 | FT PA10 TMR1_CH3/USART1_RX®™ -
USB_DM/ TMR1_CH4 /
21 32 44 PA11 /10| - PAl11 SPIM_100™ [/ USART1_CTS/ -
CAN1_RXM
USB_DP / CANL_TX®/
22 33 45 PA12 /10| - PA12 USART1_RTS/SPIM_101(M/ -
TMR1_ETR
JTMS-
23 34 46 PA13 110 | FT SWDIO - PA13
- 35 47 PF6 110 | FT PF6 - 12C1_SCL /12C2_SCL
- 36 48 PF7 110 | FT PF7 - 12C1_SDA /12C2_SDA
JTCK-
24 37 49 PA14 110 | FT SWCLK - PA14
PA15/TMR2_CH1/
TMR2 _ETR/
25 38 50 PA15 110 | FT JTDI - SPI1_NSS712S1 WS/
SPI2_NSS /1252 WS

2019.8.6

B/ 2TH
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5 S _ S HTIER®
o |0 o 3 | & b
o (3| & | FIHERK Rl m E5¥r):(3 .
Z |82 o & | o BRAThRE H
O —
& |oc| ©
|
- - 51 PC10 /10 | FT PC10 UART4_TX(™/SDIO_D2 USART3_TX
- - 52 PC11 /10 | FT PC11 UART4_RX™/SDIO_D3 USART3_RX
- - 53 PC12 /10 | FT PC12 UART5_TX/ SDIO_CK USART3_CK
UART5_RX / SDIO_CMD /
- - 54 PD2 110 | FT PD2 TMR3_ETR -
PB3/ TRACESWO/
TMR2_CH2 /

26 | 39 | 55 PB3 /1O | FT JTDO - SPI1_SCK/12S1_CK/

SPI2_SCK/12S2_CK

PB4 /TMR3_CH1/

27 | 40 56 PB4 110 | FT NJTRST - SPI1_MISO / SPI2_MISO /
12C2_SDA
TMR3_CH2/
SPI1_MOSI/12S1_SD/
28 | 41 57 PB5 /1o | - PB5 12C1_SMBA SPI2_MOSI /1252 SD /
CAN2_RX
TMR4_CH1/12C1_SCL(™/ USART1_TX/CAN2_TX/
29 | 42 58 PB6 110 | FT PB6 SPIM_103 1251 MCK
TMR4_CH2 /12C1_SDA®M/
30 | 43 59 PB7 110 | FT PB7 SPIM_102 USART1_RX
31 | 44 60 BOOTO | - BOOTO - -
(]
32 | 45 61 PB8 110 | FT PB8 TMR4_CH3 / TMR10_CH1'%/ 12C1_SCL / CAN1_RX
SDIO_D4 — —
(]
- 46 62 PB9 110 | FT PB9 TMR4_CH4 / TMR11_CH1'%/ 12C1_SDA/CAN1_TX
SDIO_D5 — —
- 47 63 Vss S - Vss - -
1 48 64 Vbp S - Vbob - -
- -149 - Vss S - Vss - -
33 - - Vss/Vssa | S - Vss/Vssa - -

@ 1= %A, O= fath, S= M.

(2) FT =B5VEZ.

(3) HULTHREANAE IR AP AL Hp 3 FE . T LME AT AR I 2 B ST . 0 T A B ARSI B 5, IR 2 R A BN
SHThEERLE . B, ARSI A S e B, ERURTMRL. 2042,

(4) PC13. PC14. FIPCL155| iidid s JEFF St A7 i e, 15X AN BV 5 AR RSO IR 1) U (B mA) o BRI = AN 5] AR i
HH GBI LU BR A uf RS AR TAETEIE s RSN B R, KIS 713830 pF,  JE HANRESE N dait
TE(IXSILED).

(5) IXLET| FIFE £y X IR A — R LI A T EIREIRE T, GBS AT, X e 5] RIRRES t & 0 X IR 25 A7 B P2 ) (R e 25 A7 2 AN
SWERMRGHEN). KT EION M EAG R, HSHATI2FA13R5IS7% T M Bt £ 4 X I HIBKP 27 77 8%
(OY EPRE e

(6) LQFP64. LQFP48. FIQFNA48EIZL 1) 5] JNISFI 5 M6, FIQFPN32E 2% (151 JI2F1 51 |3, 788 F &AL 5 BRIAFL B HOSC_INA!
OSC_OUTIhREMI . #rT LAE 3% Bix WA 5| N PDORIPDLTNRE . B2 VI RiE S HATI2FAL3 RS S H T MM E AT
REVOETT AR L E &= .

(7) Me5 I ThREREWS l B RT3 FOAd S b Cn SRAR L (Y 3 B RS G 51 ), R4S EE S B AT32F413 R 41275 Tt i &
RO B T AR L B &7,

2019.8.6 28| hRAs 1.04
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2019.8.6

FFHEAR B

B 7. FEsE

OX5FFF_FFFF

0x4247_0000
0x4246 _FFFF

0x4200_0000
Ox41FF_FFFF

0x4002_3800
0x4002_37FF

0x4000_0000

OX3FFF_FFFF

0x2210_0000
0x220F_FFFF

0x2200_0000
O0x21FF_FFFF

0x2000_8000
0x2000_7FFF

0x2000_0000

OX1FFF_FFFF

OX1FFF_F830
OX1FFF_F82F
OX1FFF_F800
OX1FFF_F7FF

OX1FFF_F000
OX1FFF_EFFF

Ox1FFF_B00O
OX1FFF_AFFF

0x0940_0000
0X093F_FFFF

0x0840_0000
0X083F_FFFF

0x0804_0000
0x0803 _FFFF

0x0800_0000
0x07FF_FFFF

0x0001_8000
0x0001_7FFF

0x0000_0000

TRE

BRI BATIX

TRE

A

TRE

SRAMFIT G52 Bbf X

TRE

SRAM

TRE

T

PR

ARGt as

TRE

HNSPIN ATt 2%
X 33 (Bank 3)

TRE

P BN A7 i 4
X1 (Bank 1)

TRE

RYEBOOT S| kL &
XS SN AR BUR G AEA 4

Cortex-M4FH
P RaN 5

(3

b

SRAM

(N E

OXFFFF_FFFF

0XE000_0000
OXDFFF_FFFF

0x6000_0000
OX5FFF_FFFF

0x4000_0000
OX3FFF_FFFF

0x2000_0000
OX1FFF_FFFF

0x0000_0000

29|
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5 B AR
51 W%

BRI UL, FTE R RS LAV s AR HE
511 H/PHNBEKEE

B AE R 0l Ul B, AR AR 7 4 B AR IR BT IR B Ta= 25 °CHI Ta= Tamax & #4471 I 18(Tamax 5 1 &
TR VL), BT e N AR R RDRE AE SRR FRIPR ST TRLE (3t Ft v R AT B R 2 A R A5 B ARALE

FERFAN RS T 7 B P WONIE I SR & VAl . BTN B T 2R A B 0 Bl AN fEAE 2k

b HEAT IR
5.1.2 HME¥(E

BRAEREAI UL, SRR & B T Ta = 25 °CHIVpp = 3.3 Vo XU T 51T 48 R R &M .
5.1.3 HLRIfZR

BRARKE BT, SR LA T B4 SRR -
514 HEHEE
TR B A ) SRR AR T A8
Bl 8. 51 MM SR

T e

C=50pF

5.1.5 B ANBEE
g1 g R & Ros T AR
Ko 5lmANBEE

] MCU pin

2019.8.6 FE3IOW hRAs 1.04




A= AT32F413R5 BRF M
51.6 MHEGTR

& 10. BtRTR
VBAT
L
Y
O
1.8-3.6v ’ Backup circuitry
o POWer switch (OSC32K,RTC,Wake-up logic
Backup registers)
[
ouT |
5 I
=
I: 5 10 |
O] Logic |
IN 9 |
Kernel logic |
| (CPU,

Digital |
| & Memories) |
| |

Regulator =| |
2 x 100 nF | |
+1x4.7uF | |
e i
10 nF
+1pF ADC
- RCs,PLL,

5.1.7 HREFENE
Bl 11, HREFENELTR

Iop_veat

() Venr ]
_/ L

I
i e

VDDA | |

2019.8.6 FEIILR hRAs 1.04




=R
52 #XBAHEE

INFESAE ERIBAT IR [0 B RBUEE ] FIR (A6, A7, A8) T4 NIME, MRS SEEFAA
PRI o X B4 Y BE R 32 (0 B R 3Rr,  HFARERAE IR R 2RI DO REVEBRAE iR . AR fF G
W TARAE OB AT T 25 S F A AT SE

AT32F413 &% #EF M

* 6. HIERE
Ziin=) iR w/ME BAME Bpr
Voo-Vss | A1 3 fH FL LI (£33 Vopa i Vop) -0.3 4.0
Vig TESVA A5 E R R Vss-0.3 6.0 \
R TS N R Vss-0.3 4.0
|AVpoyd R (R 4fk HL 5] 2 4 ) HL R 22 - 50 .
IVssVss| | AN [l 51 02 il i Hi s 2 50
(1) A HIHEIE(Voo, Vooa) FiIH(Vss, Vssa) 31 A UG 243 B 515 fu v F A 0 (16 R 4 I
R 7. BT
Ziine) fiid BAE LA
Ivop A At L HLE (155 Vopa BT Vop) 150
vss 2oV L 25 10 4 LIS (O 1L E ) 150 A
. FERVOREE 5] L frof vt 25
PRI B 5] _E ey L HR -25
(1) FTA A HLIE (Vop, Vooa) MM (Vss, Vssa) 5] B0 A1 0 2635 45 5 AN 7o VG B IO B R 46 b
* 8. WA
e i $if B
Tste fifi £ P52 Y R -60 ~ +150 c
T; KGR 125
201986 T Y T T ik L0s
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53  TAe%M
5.3.1 @EAIEFL

RO BAILEXHE

w5 SH %M BME | BOKfE | B
fow | TBAHBI B *ﬁfﬁlﬂﬁﬁﬁ%%&&ﬁ%a 0 200
5 INE At A DX B3 0 120 Mtz
frcLk1 W EFAPBLES B - 0 100
froke | PIBSAPB2IS £ AT R 0 100
VoD Pt TAE R - 2.6 3.6 \Y
Vooa® | BELLE 4> TAE R 215 Voo 7] 2.6 3.6 v
Vear | & LAERE - 1.8 3.6 \Y
LQFP64 - 289
LQFP48 - 313
Po MR Ta=105°C mw
QFN48 - 394
QFN32 - 334
Ta PRI B - -40 105 °C

(1) ZEVAE FH AR [ A EE IR Voo M Vopafit L, 75 L HLFNIE & #/EIAR], Voo MIVopa (8152 S0 A 300 mVIIZ
5.3.2 _hEME BN R TAERMSF
TR H IS ER KT L5 H B BT R A .
R 10. AT A TAERAT

we e 28 % B/ME | BKE | B
t Vpp b FH#H & 0 co()) ms/V
R [V ) 20 oo usiv

(1) # Voo L HIEZE T80 ms/V, LZiHfIAVoo L& R T-Veor + 0.1V, AREDA GEXT G &Ik ZF A48 AT A7 0L

2019.8.6 % 3BW hRAs 1.04




-7 AT32F4137%] BiEFM
5.3.3 WRE AL LIRS R B

RGBS HCEURAE 205 A TR T AV oo it U T A
R 11 WERE A s IR R

=] B8 A B/ME | BAUE | ROKE | B
PLS[2:0] = 001(LJt#H)® | 2.19 | 2.28 | 2.37 \Y
PLS[2:0] = 001( F B&#5)@ 2.09 | 218 | 2.27 \Y
PLS[2:0] = 010(_l-7H#%) 228 | 238 | 248 \Y;
PLS[2:0] = 010( F F4#%) 218 | 228 | 238 \Y;
PLS[2:0] = 011(_ LT+ 2.38 | 248 | 258 Y
PLS[2:0] = 011( FB&HY) 228 | 238 | 248 \Y;
\ PLS[2:0] = 100(_-7H#%) 247 | 258 | 269 \Y;
VPV Gt PR ) P AR 45 1) PSP R 8 -
PLS[2:0] = 100( T F4#%) 237 | 248 | 259 \Y
PLS[2:0] = 101(_LTH) 257 | 268 | 279 \Y
PLS[2:0] = 101( T &%) 247 | 258 | 269 \Y
PLS[2:0] = 110(_LTHE) 266 | 2.78 2.9 v
PLS[2:0] = 110( T F&3H) 256 | 2.68 2.8 V
PLS[2:0] = 111(_LTHE) 276 | 2.88 3 \Y;
PLS[2:0] = 111 (T F4#%) 2.66 | 2.78 2.9 Y
Vevohyst® | PVDIR i - - 100 mV
Vrorpor®) | I Hi /4 HL AT AT IR T%@L L8 29 225 v
LT 1.95 | 216 | 2.45 \Y
Vpornyst® | PDRIE - - 160 - mv
TrstTEMPO®@ | 52 {37 F5F 4L ] - - 8 - ms

(1) PLS[2:0] = 001 - 1] f& K& T-Veorpor L {H FH -
(2) HIBTHRIUE, AEAEF= I,
(3) 77 i B RE M B T ORIIE 2 B/ I EUE VeoriPDR -

B 12. bR AR A E

Vob
A
________ —qm— e — = -
: : I{ VpDRhyst
______ g —

| |
| |
IH_NI TrsTTEMPO
| |
| |
| |
| |
! ! >t
| |
| |
|
|
|

Reset T
| | f

I D S D IS D ] ]

2019.8.6 MR hRAs 1.04
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534 WERKZRHEE
TR S HURKIE 2951 H O FREEIR B R AV oo B B E R A3
R12. NEMSRHEE

=] Z2H A m/ME | REUE | &KME | B
Vrernt | WEZHHE - 1.16 1.20 1.24 \%
Ts_veint® | ZiH NS B EER, ADCHIRAFERS [H] - - 5.1 17.1@ us
Teoe@ | iR BE FREL - - - 120 | ppm/°C

(1) SR AR 18] 52 d e I v B 22 IR AR A 5 2
(2) s RIE, AFEE F.

5.3.5 fte ERKE

R A2 Z M S H R R S 1ahn, XS HONP R A4 T MR 105 ) 74k,
P ERCE . AR ORI R 2. DL PHAT AR S
CEVTRIER = AP o Rr i P = S 2A N
R HTIEE
T B AL T R IR A
® A IO IR AL TR S A
® A MAMEHAL T OGHARAS, BRAEREA B .
® RS TUNIIREITE (B : X ANSHOL AUE B B N B 7 I BT IR
& UITJE A
— #frcik > 100 MHz, fpcika = freik/2, freika = froki2;

— #ifrcik £ 100 MHz, fecika = fuciks freike = froiko

L3 Z14%5 H IS HRAE P BE IR FEFIVoo it H B R 55 & 01 26 A A5 31

2019.8.6 #E3IBR hRAs 1.04
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R 13. BATEATRIBKHEARHEE

#g e 211 & AF fHeLk BAED L:<¥ V2
Ta =105 °C
200 MHz 69.1
144 MHz 52.0
100 MHz 46.0
72 MHz 35.6
IR B O B T A % 48 MHz 26.2 mA
36 MHz 21.4
24 MHz 16.7
16 MHz 135
oo I AFHR T H0LRI 8 Mz 101
200 MHz 34.5
144 MHz 26.8
100 MHz 21.1
72 MHz 175
AR D S bR BT S 48 MHz 14.0 mA
36 MHz 12.3
24 MHz 10.6
16 MHz 9.40
8 MHz 8.02
(1) HZEETHESEH, ALEE R,
(2) AR £ 98 MHZ, *fucik > 8 MHzi 5 FPLL.
— c— - — — - — — — —— -

2019.8.6 #E3IBW hRAs 1.04
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R 14. BERRAEA T SR RGLTE #E

#g e 211 & AF fHeLk RAED L:<¥ V2
Ta =105 °C
200 MHz 56.5
144 MHz 42.8
100 MHz 39.6
72 MHz 31.0
IR B O B T S % 48 MHz 231 mA
36 MHz 19.1
24 MHz 15.1
16 MHz 12.4
loo | FEIRHER T 0L R 8 Mz 932
200 MHz 12.4
144 MHz 10.9
100 MHz 10.0
72 MHz 9.53
AR D S R BT S 48 MHz 8.70 mA
36 MHz 8.27
24 MHz 7.85
16 MHz 7.57
8 MHz 6.86
(1) HZEAETHSEH, AL R,
(2) AR B 98 MHZ, *fucik > 8 MHzE H HIPLL.
— — - — — - — — — — -

2019.8.6 FEITH hRAs 1.04
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R 15. EHAEIURAT K S BARA B IfHFE

2019.8.6

SARIHO BRE®
5 S M Vobo/VeaT | Voo/Veat | Vobo/VeaT Ta= Ta= LIA
=20V | =26V | =33V | 85°C | 105°C
S 2 A FIsATRE R, i N 30
PR | e R
R RC i % # il = A1 4R 3w A - 480 490 3800 6670
A TR A (LA I 11 48)
loo R AR 28 FIRTCAL T 2% 14 pA
N ‘ - 7.1 9.9 13.9 16.9
BPUEAT | RE
LN FELIR | (R AT IR % B8 AIRTCAL T 7 )3
- 7.7 11.6 14.9 18.3
(1) AU RAETA = 25 °C R IR 3.
(2) HEZAVHNSE, AEA=PIER.
A 13. EYUER T RSB B EFEEARF K Voo N 518 B RIXT
8
e
6
E —8— 3.6V
i 3.3V
w ——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(T)
- - % 38 1 - = Mk 1.04



AR

AT32F413 &% #EF M

B 14, AR K32 R AR AEAR K Voo IS5 B HIXT EE

20
19
18
17
16
15
% 14
- 13
2 —8—3.6V
2 P 3.3V
L — 11 ‘
10 ——2 6V
— —— —o——
6
=)
-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)
R 16. Vear KB RUAI 5 K BLILTE FE
HRMEO BAE?
5 5 FMF VBAT = VBAT = VBAT = Ta= Ta= Bz
20V 26V 3.3V 85 °C 105 °C
By DX | G AR A FIRTCAL T-JF 15
Ipp_vear . . 15 1.7 2.3 3.0 35 MA
HER IR JRA%, Vobp < Veor
(1) SAUERAFETa = 25 °CTFIIREE].
(2) HZEAVPALTFH, ALEEF= IR,
15. Vear KB B RIEFE (LSE M1 RTC FF)E) FEAFEM Vear BER 5 E KX H
35
| //
3 \ —
3 -— . —e—33V
‘—
—— 2.6V
2.0
o} o— ——
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
&= (°C)
5 | 5 7 1 | .1 1 | ] ]
2019.8.6 = 39m A 1.04
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SR B BT A
AE IR AL T NIRRT T
® AT IO 5] FIERAL T AR fLl o AR

® A MIAMEHAL T IRHIIRA, BRAER B
® JEATUNINEI B (FeR: XA SHOL AL B N B FLS Z8 0 il JT 1)
® IRBEIG Vool HL L R T A A9,
® YJFHAMEI:
— F#ifucik > 100 MHz, fecika = freik/2, freike = fuerki2, fapceik = feeika/4:
— #ifucik < 100 MHz, feeikt = frewks  freikz = frerks faoceik = freika/4-
R 17. BATHEATH M BREFE
HRIUEO
i S8 A freLk XA
SEEEFTE S RD | REFTRSME
200 MHz 60.5 28.
144 MHz 44.2 20.6
100 MHz 38.2 15.0
72 MHz 28.4 11.5
48 MHz 19.4 8.07
36 MHz 14.9 6.34
24 MHz 10.3 4.62
At e ) mA
16 MHz 7.25 3.48
8 MHz 3.97 2.10
4 MHz 2.51 1.58
2 MHz 1.79 1.33
1 MHz 1.43 1.20
500 kHz 1.25 141
o BATEER Y 125 kHz 1.11 1.09
PR LT 200 MHz 60.4 28.0
144 MHz 44.0 20.5
100 MHz 38.1 14.9
72 MHz 28.3 11.4
48 MHz 19.3 7.95
36 MHz 14.7 6.23
24 MHz 10.2 4.51
IBAT T A RCHR 3 (HSI) mA
16 MHz 7.14 3.36
8 MHz 3.67 1.76
4 MHz 2.20 1.52
2 MHz 1.48 1.01
1 MHz 1.11 0.88
500 kHz 0.93 1.09
125 kHz 0.80 0.77

(1) HEERAETA= 25 °C, Voo = 3.3 VIR H].
(2) 45/ ADCHIBSE 4> B ANAAM 0.8 AR FE. 705 FHFFEE R, 364 fifE H G 76 7T /8 ADC(4 B
ADCx_CTRL2%F 74 HJADONAL )i A 2= 38 1

2019.8.6 FEAIAOR hRAs 1.04
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(3) AMHETE A8 MHZ, Mfrcik > 8 MHzHY Ji FIPLL.

3 18. BEARAEA T B SR RULTE #E

HAEO
=] e % frcLk Bpr
MR FTE S RD | KREFTE MR
200 MHz 48.3 6.51
144 MHz 35.3 5.02
100 MHz 32.1 4.16
72 MHz 23.9 3.73
48 MHz 16.4 2.89
36 MHz 12.6 2.46
24 MHz 8.79 2.04
gt mA
16 MHz 6.26 1.77
8 MHz 3.29 1.07
4 MHz 2.08 0.98
2 MHz 1.48 0.93
1 MHz 1.18 0.91
500 kHz 1.03 0.90
oo HEHRAZE X T 1) 125 kHz 0.92 0.89
AR HL I 200 MHz 48.2 6.40
144 MHz 35.2 4.90
100 MHz 31.9 4.05
72 MHz 23.8 3.61
48 MHz 16.3 2.76
36 MHz 12.5 2.34
24 MHz 8.67 1.92
BAT T B P RCHE Y #5 (HS) mA
16 MHz 6.14 1.64
8 MHz 3.17 0.95
4 MHz 1.96 0.85
2 MHz 1.35 0.80
1 MHz 1.05 0.78
500 kHz 0.90 0.77
125 kHz 0.79 0.76

(1) WAERAETA = 25 °C, Voo = 3.3 VIHIRAH] .

(2) FEA-ADCIIAL I 2> EIEInA4MT0.8 mARLTEFE. fEN Y, XA BERAEGET/SADCLE
ADCx_CTRL2Z 17 4% IFJADONAL) i 74 =381«

(3) HMEBIEI A8 MHZ, *fucik > 8 MHzIW j& FHPLL.

2019.8.6 AR hRAs 1.04
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N E SN RTE S
B AN BRI FES T 19, PRI RS I TAE AR T
® AT O] FERAL TR fLl A AR
® TSN ARAL T ORMPIRAS, BRARFEHIVLH -
oz A 2 E L B R AR TSRS
— RHIFTHAT S B B
= AR — AR I b
® ABEIR ANV oot HUR SRR A9,

* 19. WESMRKIERERE

WES B HARE Bfr

DMA1 9.45
DMA2 9.58
GPIOA 1.22
GPIOB 1.20
AHB (/5 2200 MHz) GPIOC 1.29
GPIOD 1.23
GPIOF 1.19
CRC 1.57
SDIO 18.5
TMR2 8.65
TMR3 6.50
TMR4 6.57
TMR5 8.76

SPI2/12S2 2.80 HAMHz
USART2 2.50
USART3 2.49
UART4 254
APB1 (52100 MHZ) UART5S 2.54
12C1 2.47
12C2 2.50
USB 6.76
CAN1 3.92
CAN2 3.91
WWDG 0.44
PWR 0.41
BKP 73.6

2019.8.6 2R hRAs 1.04




AR AT32F413R5 BRF M

WES R HAE L:<¥ivA

AFIO 2.13

SPI1/12S1 2.64

USART1 2.48

TMR1 9.23

TMRS8 9.18

APB2 (7% %100 MHz) TMR9 3.80 HA/MHz

TMR10 2.66

TMR11 2.62

ADC1® 6.54

ADC2® 6.35

ACC 0.97

(1) M EADCX_CTRL2Z fE#4 FIADONALIY, FEANADCHIBLALLES /> 223 0.8 mAK HIH #E.

2019.8.6 ® A3 hRAs 1.04




1=l

5

AT32F413 &% #EF M

5.3.6  SHEBI B IR

R B SRR YR 7 A 1 TREE SR R I
FERPE RS ORI A SR SN BRI, PRI A R R AT A QR SR

R 20. FESNERR P B ehRr i

s 24 *MF RAME HARE BRAME | B
frse_ext | FH T AMERI AR 1 8 25 MHz
VHseH | OSC_IN%i A 5| s F~F fL 0.7Vop - VoD v
VhseL | OSC_INF N 5| B B T~ L Vss - 0.3Vop
tw(HSE) . \

OSC_INBUAK I [ V) 5 -
tw(HSE)
ns
tr(HSE) X N
OSC_IN_LFABF B [ ) - - 20

tH(HSE)

Cintise) | OSC_INF AN EHD - 5 pF
DuCyse) | 5%t 45 - 55 %
I OSC_INFiy A\ JF HL it Vss < ViIN < Vop - - *1 PA

(1) BHRIE, AFEAP K
Bl 16. ShESEIERET PHIRA ST

-~ tW(HSE)

External fHSE_ext

clock source OSC_IN

e T ?IL

~Y

B 447

2019.8.6
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SR B SRR 5 57 AR FR R S P

R 21, RESMERA I phe

R RHESBOR A AMICE B SN B YIS, PR A R R A A9 AR

5 B %4 B/ME HRE BAE AL
fise_ext | P AMESES BATIR O - 32.768 1000 kHz
V/LSEH OSC32_IN%iy X\ 5 i e H - Ha 0.7Vop - \Vob v
ViseL | OSC32_IN%iy A\ 5| JHIE LT B Vss - 0.3Vop
tw(LSE) o N

OSC32_IN &= B H i [ O 450 -
tw(LSE)
ns
tr(LSE) . N
OSC32_IN_EFFa¢ T B[R] @ - - 50

tH(LSE)

Cinse) | OSC32_IN¥ A B HTD - 5 pF
DuCyqsg) | G55k 30 - 70 %
IL OSC32_IN¥i N\ FLIL Vss < ViN < Vop - - *1 pA

2019.8.6

(1) s RIE, AFEE .

B 17. AMERARE R B IR AT

|
tr(LSE) —wli—= ->—La tf(LSE)
: TLSE
External fLSE_ext
clock source I.|.I 0SC32_IN

(LSE)

~Y

% 451

hRAs 1.04
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A58 FH 1 A P R T R 7 2R T R ST F I B

ey AN B (HSE) AT LA I — N 4~25 MHz Y 74/ B BE 1 IR A BRI IR 37 s 7 A o A5 o vy H 14
GRAER TN R AIH RSN R Te s, B SR E RS B SR . AN, I IR
AN L A AR AT REM BRI AR5 a (KD 1B, DA/ INAi HH R RS Bl AR IR 18] A % A T IR
SITEM SRR B3 FERESR), WS WA A .

R 22. HSE 4~25 MHz #R#% 240

#s 25 A B/ME HRE BAE E:<N 74
foscn | R ARHIER - 4 8 25 MHz
tsumse)® | Ja BhiTE Vopse 2 5 - 1.2 - ms

(1) VSHRASIREE S H A ) VS R AR IS R A H .

(2) HZEAETHEEEH, AL,

(3) tsumsey & BHETE], MK AEREHSET Rl E, HAE S RFEE M8 MHZHR X Bl 8] . IXANEUE R 1E— A5
T SR AR R a8 LI EAR 2, B n] A DR A A i 3 7 AN B T AR AL AR K o

X FCLuMCLe, B ERER . Amis stk # (B85 )5 pF~25 pFZ B RS A5
FERROERT & 2R B A BOE RS . B CLuNCLEAHFEIZE. A i 5 LLCLMCLA T4
B HAEBHEENSE . EERPFECLMICLET, PCBRIMCUS| I ZEHTN 1% FEAE A (R] DURH IS 4 5
JEI 5 PCBAR 1 HL2¥ 4% 10 pFAltiit).

& 18. £ H 8 MHz &/ it BB 5

~
y cL1 N
/ \ |J-| 05C_IN I@ fHSE
[ J_ 8 MHZ Bias
| |:I resonator Controlled
1 \ , gain
7 |-|-| 0SC_out
N /

~ 2  ~

# 46 R A& 1.04




9[- AT32F4132 5] HiE Tt

A58 R 1 A P R T R 7 AR AR AT S F e i

fRIZE SN BRI B (LSE) AT LA —1>32.768 KHZIK) fif 1A%/ M B2 W IR 5 K KT 91R 57 8% 7 2 o AR v s HH )
G R THN R AN KRS TS, I SR AR RIS R AR T, RS
AN L A AR AT REM BRI AR5 a (KD 1B, DA/ INAi HH R RS Bl AR IR 18] A % A T IR
SIS ONE . B, KEREAE), TEE WAL R . (. X R R IR & A R

A0 5 ) U A AR
* 23. LSE ¥R (fse = 32.768 kHz)®
#e S A BME HRUY BRE | i
tsuese) | A BhISTA] Voo & A iE - 150 - ms

(1) HEZREVHEE L, AL A,
XFFCLMCrz, WAL E RS pF~15 pFZ IR/ A &, FFPRE R & ORI F R i 4R
#ro JAFWCUMCLAAMFASH. MG RIE Y LLCuMCLi) fATAH GG N M BB RS HL.

A AECLH PR Cu=Cux Cr2/ (Cur+ Cr2) + Cstray, H:H Cstray2 5| JAIF) HE 25 AP CB R B}
PCBAH=RINHE, ERMAE RN T2 pFET7 pF2 I,

& 19. {#FH 32.768 kHz &k #5457 F

Resonator with
Integrated capacitors

N .
- ~
> CL1 N
y \ .J-| 0SC32_IN lb fLSE
Bias
| %\ 32.768 kHzZ RF | Controlled
——1 —|—) resonator gain
= '/l
/

|-|-| 0sC32_ouT

~ CL2 _~

2019.8.6 FEATR hRAs 1.04




AR AT32F413R5 BRF M
5.3.7  PHEBIF B IR

AR RS RO A A PR T LA o H R AT S AR S A B A 2

& A BB (HSRCHR S 2%
R 24. HSI RG24
s BY %4 B/ME HRIUE BRAE LA
fHs! B - - 48 - MHz
DuCysl) | 5=t - 45 - 55 %
i LAFFfE#SRCC_CTRL ) ) 0
Bk %
1 Fi & LLACCH: i - - 0.25@
ACChsi | HSHR % #= IfIKE & Ta=-40 ~ 105 °C 2.5 - 2.5
S Ta=-40 ~ 85 °C -2 - 2 o
Ta=0~70°C -1.5 - 15
Ta=25°C -1 - 1
tsumsn® | HSHR Y 2% a3 s i) - - - 10 us
Ioorsy@ | HSIHR ¥ 28 ShE - - 190 200 uA

(1) Vop=3.3V, Ta=-40~105°C, FRIE4FHIHEA .
(2) HBHRIE, ATEA =,
() thgEaE Tt A4k,

&l 20. HSI k% s A5 K 518 Xt H

2.0%

1.5%

1.0%

a;; —e— iLFY
ol -0.5% =
< il
-1.0% —— 5K
-1.5%
-2.0%
-2.58
-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
JRE(CC)
% AER(LS)RCHIR %
R 25. LSI IRFGHRHREHED
7S S % B/ME HRIE BAE E:<N (74
fLsi@ PHE - 30 40 60 kHz

(1) Voo=3.3V, Ta=-40~105°C, FRAE4EmIiien.
(2) HZRBVFH, AL diiit.

2019.8.6 48] hRAs 1.04




AR

R T B R R S ]

N A M IS [R) S AE A RGEIN B A8 MHZIFIHSI RCHR 3% s i e BB B 551 o M iR i
AT R e 9058 224 BT A B 224 AT PR A A 2
® (EHLERAFHL . BB EHSI RCIRY %%

® AR B N MRS AT T 55 P P T A BT PR IV 2 ) R 3580 P52 R AL P R 5 45
ORI AT 2

AT32F413 &% #EF M

R 26. (RIhAEAE A MR [H]

Zinc] ZH HAE By
twusteer(®) A B ASE 2 gt 3.3 us
twustop® AT AL 2 280 us
twusTpey(D) AL 2 o T 3.6 ms

(1) PRI [ P00 62 MRS AR 00 2 P R PP R U — 26 45 2
201986 T ®aom T

hRAs 1.04
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5.3.8 PLL %
N ERYH S BUR A F P IR L B B R A A A =45 3
£ 27. PLL %tk
#s 2 B/ME HRE BAED E:<N 74
. PLL%i B 4H@ 2 8 16 MHz
P PLL% N 5 25 b 40 - 60 %
feLL_out | PLLAE A4 H B 16 - 200 MHz
tLock PLL&AHE [A] - - 200 us
Jitter Cycle-to-cycle jitter - - 300 ps
(1) HZEEVPETFH, AR IR,
(2) FHEEM AT RS, AT PLL NI B2 A 5 fpu_ourh T SO TG H A
5.3.9 TAfEaRIe
BRAERE UL, 28R 45 RS BUR I T Ta = 25 °CHIVpp = 3.3 VR AFI =15 21 .
xR 28. NN G
HARUE
E:<X v
iR 2 %4 fHcLk
200 144 72 48 8 MHz
Teroc | 16 {7 Zm LR A - 50 us
T2 K )R] | AT32F413xC 50
tErRASE AT32F413xB ms
TU(L K 7719 B[] 40
AT32F413x8
tve | B ERRREIE) - 800 ms
. B 27.5 20.1 11.1 7.8 1.8
oo | RFEHEIE mA
PRERAE 35.3 26.9 16.9 13.1 6.4
R 29. AEBNFERMEREF AR RTFHR
#e e 20 %M B/MEO BLRIE BKE LN iV
Neno | (B 5 R H) Ta=-40 ~ 105 °C 100 R/
tRet | HUR AR HHER Ta= 105 °C 20 G
(1) HBHHRIE, AEAEP IR,
2019.8.6 - - % 50 ) - = Rk 1.04
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5.3.10

2019.8.6

EMC #it:

UM AR I B 2R 6 VRl I A REAT DR o
TR EMS (FR SR )

® FTB: 7EVppfVsg Bt —~100 pF iy 28 i in— A B A8 H s 149 ik o B0 (U 1) 0 e [ ) L 381 7= 2
Dhee kst . XAMEAFTFAIEC 61000-4-4F51E .

% 30. EMS 4§44
75 b0 X0 FIRA

Vopo = 3.3V, LQFP64, Ta=+25°C, HSE,
frclk = 200 MHz. £F41EC 61000-4-4
Vopo = 3.3V, LQFP64, Ta=+25°C, HSE,

. | fHo = 72 MHz. FF&1EC 61000-4-4
TEVopMVss_ il it 100 pF iy B A i
Voo = 3.3V, LQFP64, Ta=+25°C, HSI,

Verre | INEY B0 REEE DR R AL Ik b e 4A (4kV)
fhclk = 200 MHz. #FA1EC 61000-4-4
HL PR

Voo = 3.3V, LQFP64, Ta=+25°C, HSI,
fhclk = 72 MHz. £F&1EC 61000-4-4

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

(1) APEREHE N8 MHZ, fucik > 8 MHzH j2 FIPLL.

BETH SR BB DA S R 75 F) D AR

FEAAFSOEATEMCRIVERE AIIEAL, AR MR (N AR R AT (V. NOZIE R, 4FIMEMCTERES
P SR ELAR 3R 2 DDA G

PRIk, EROH PR SATEMCHL L, FFEEAT SEMCH SR IAEIT R,

AT

BAFIAE A L S RE R,

® WA HURE I A

o EHMNEAL

o CHHIEHIIA (M AR )

WAL AT A58

R 2 W R CRAN O R AL AR 7 TS BERBIR), ) A N THAENRST 5]\ — MG P BAE
dr iR GBI — RS LD AR T I B

#5511 A& 1.04
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5.3.11 ZAREAME(FRIBURE)

T =AAFKMBESD, LU), € R E Tk, X A dE 47 55 B I Lo E e 1 fL U

P 5 T B RE
B LI HE (ESD)

L (— AN IE B B AR TR) B — 0B Ja — N 7 R k) e n 21 B R S 0 B 51 B, A i ) R
5 A LAt 5] EE H AR (@ A x(n+1) BEHL 5] ) . X ANIRETF 45 JS-001-2017/3S-002-2014 45

%% 31. ESD 454 & A fH

/s ¥ % KA BAEY | B
Vespem) | F#HLHCH FELE (AL AY) Ta=+25°C, #£JS-001-2017 3A 5000 v
Vespcom) | # FLBCE LR (78 FL A4 RARY) | Ta = +25 °C, £74JS-002-2014 11 1000

(1) HEAEEEH, NEEF IR,
A8
T VR RE, T EAE6NEE S AT 2 B MY ER S AR I
o NREANHYEGI I, RO ARt R
® IEREAMEIN . AT B IO 5] By N L
AR A EIAIJESD78E£E B F B A2 B bR v
R 32, HSEHURME
we S % FIRE

LU RN RIES Ta=+105°C, FFAEIA/JJESD78E

Il 24A (200 mA)

% 52|

2019.8.6
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5.3.12 1/O ¥ 444

2019.8.6

B R\ A
FRAERR A UL, NRIHNSEGE IR AN XN RS 2. FrE r/O%: D #R 2 #H#ACMOSHITTL.
% 33.1/0 &R
#g e 211 %AF B/ME WRIE BKRE L:=X (7
0.28 * Vpp +
VIL | VORHI®% N K HLF L & -0.3 - o1 \Y}
v FRAEN O F N v FL~F L 0.31* Vpp + - Voo + 0.3 \Y
IH
SVZ B IO M4 X\ = FE~F Fa 0.8 - 55 \Y
o v |/ O JIN it 25 4 finh A 8% PR IR
200 - mv
\7%(2)
Vhys
SV 7R Z O it 2 5 ik A 2% FL
5% Vop® - mV
JEIR @
Vss £ ViN < Vob
- +1
FRAEIONE G
Ikg | FA IR HIR@ HA
VssSVNS55V
X - +10
5V & A
Reu |55 LHrZE R VIN = Vss 60 70 100 kQ
Rep | 55 N H.ZE R0 HEHO)E) ViN = Vb 70 80 120 kQ
Cio |/OFIJHIf B - - 5 pF
(1) 5VZEZIOMI A T Voo + 0.3 HJE, SFEEH N Eh/ R i .

(2) Rl R AR O PRI B R HZEA TG, AR 2RI,
(3) %/100mV.

(4) WnSRAEARAR 5] AT J 1) F B0 E IR FRLR T B T K AEL
(5) PALLFIPAL25| JI&A 53— AT 25 55 T h L FH330 kQ.

(6) BOOTOS| 55 T i EFHAN AT 22 A .

FT A 1105 I #R 2 CMOSHITTLIR A (A FH AL E), BN RRH S E T 280 FICMOS L 28 TTL

%
24

% 53

hRAs 1.04
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i HY DR B LA
FEF R, VORI ES H A ZR R AIE XN FL AN REAE AL 5. 277 45 HY (48 00 i KA 1AL

® A0 1 MVpp F3REUK L MR, 1 EMCUTEVpp F3RBU B KB AT HLIR, ASRE RIS 4o %)
B KAE A hpp(Z W #T)
®  JiiA 10N LRI MVss B3 H LA AT, I EMCUTEVss i i KIS AT L, RREHE

AR B RBUE [E lvss(Z W A7)
WHRE

BRAERERIUEE, TSR S EOE E H PA IR RNV op (it B HE R A5 & A0 2% A4
St 1 #& HACMOSHITTLHY .

=

==X

G2, Framno

R 34. W EERT

"5 SH %4 w/ME BXE L:<¥ivA
MDEX[1:0]FIEC B = 11 (K FIRIESNMBNEES)
Vo |t fiRr-T . - 0.4
CMOS¥i I, lio =15 mA \Y
VoH B H v P Vop-0.4
Vo |t fiRr-T " - 0.4
TTL¥wIH, lo=6 mA V
VoH i HA v P 2.4
Vo | FiH K- - 1.3
lio =45 mA \Y
Vou® | it & Ha P Vpp-1.3
MDEX[1:0] IR & = 01 (B KRS ARES)
VoL AP - - 0.4
CMOS¥m I, lio=6 mA \Y
VoH i H R P Vop-0.4
VoL i A LT - - 0.4
— TTLYG T, Lo=3 mA v
VoH it vy HLT 2.4
Vo ® S K RSP - 1.3
lio =20 mA \Y
Vor® 4 H v RSP Vop-1.3
MDEX[1:0][MECE = 10 (& FRIHESN/MHNREN)
Vou K HT - - 0.4
CMOSm [, lo=4 mA \Y
VoH i HA v P Vop-0.4
VoL AT . - 0.4
— TTL# A, lo=2mA Vv
Von it e LT 2.4
Vou® | $ir i P - 1.3
llo=9 mA \Y
Vor® | %t iy HL T Vop-1.3
(1) WAV E, ANEA~FNER.
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5.3.13 NRST B i

NRST 5| A B EHICMOS T2, "B | — MABREWNIF A LR, Reu(B M TE). BrAEFEH
Y, RIS HOR A PSR AN i A AR 2 I AR 2

% 35. NRST 3| et

#g S %A B/ME HRIE BKRE ;LA
Vitnrsn® | NRSTH N HLF HUE 0.5 0.8 v
Vinnrsn® | NRSTHi i B HL & 2 Vop+ 0.5
Vhys(NrsT) | NRS Tt 25 47 it % 8% L SR 3 500 mv

Reu 59 bR R ViN = Vss 30 40 50 kQ
Venrsn® | NRSTHi A JE R ki 25 33.3 us
VnenrsT® | NRSTH R E 3 ikt 66.7 45 us

(1) BEWTHPRIE, AEAEFZHIER.
& 21. 2K NRST 5| 4
External V bD
reset circuit
e NRST PU Internal Reset
1 ? X [] . {bo— Filter >
\
l L
l I i

(1) Bz n TPk A,
(2) AP LARAENRST 5| A FAL BE B (K T 35 41 H B KVicnrsT BA

5.3.14 TMR SERT 284514

RIS BB RIE.
A RN a1 2T Thae S (i EEB S S N AR ANERIN B . PW MR ) FOREPE TERS, 2 005.3.12 170

BIMMCUARERFRI R AL

e
£ 36. TMRx @44
"5 B %At B/ME BXE L Xiv
. e 1 {TMRXCLK
tres(TMR) | 7E B 88 43 HEH [H]
frmrxcLk = 100 MHz 10 ns
. N fTMRxCLK/2 MHz
fexr | CHLIZECHAKE I 37 M I p i
frmrxcLk = 100 MHz 50 MHz

(1) TMRxsE AN 4 FR,

2019.8.6

FETMR1I~TMR5, TMR8~TMR11,

% 55
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LR AT32F413% 5] BEFM
5.3.15 @50

1PCHE

AT32F413 R 517 5 (H12CHE LA SRR AEIPCHEAE P, (EA 0 R IR SDAFISCLA "B TR 5|
I, 4R E TR N, RS ATV op Z A FIPMOSE #5214, (BATYSRTFEAE .

PCHE LRI T R, A M N1 2 I ThAE 5| I (SDAMSCL) I ENS, 2 W5.3.12 IOB# 115

o
% 37. 1PC O
FRHEI2ZCOO HuE12CL@
/s ¥ LK VA
B/ ME BXE B/ ME BXE
twscLy | SCLAH s ] 4.7 - 1.3
S
twescLHy | SCLI % =y st [a) 4.0 - 0.6 H
tsuspa) | SDAZE I [A] 250 - 100
tnspa) | SDABE (R Rk [A] - 3450® - 900®
tr(sbA)
SDAMISCL_EF}H) 18] - 1000 - 300 ns
tr(scu)
tf(sDA)
SDARISCL T [ [a] - 300 - 300
ti(scL)
thsta) | ARSI PRI [A] 4.0 - 0.6
o us
tsusta) | B T UR S5 A A I () 4.7 - 0.6
tsusto) | {5 1L AR @ ST A 4.0 - 0.6 - us
twsTo:sTA) | 15 1S54 Z TR UR S4B [A] (B 26 =5 1H) 4.7 - 1.3 - us
Cob EE5 SRS NI Nk - 400 - 400 pF

(1) HBTHRE, AEAF R,
) ik BIBRHERE R PC R R KRR, froka IR T2 MHzZ. A BIHUE BRI CHIE KR, fecLa b FK T-4 MHzZ.
(3) N T EBMSCL TR XXk, 7EMCUN U AILRIESDATE S % /0300 nsir) LRERRT 8] o

2019.8.6 56 R hRAs 1.04
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B 22. 1°C BRI BTL AT B B B )

VpD_I2¢ Vbbp_l2c

Rp Rp

Rs

o o A SDA
1°C bus { '
Rs
® SCL

STAR T REPEATED

'/ tsu(STA)_>|_|<_

SDA I I >C i>< | / CTART
|1 M | . |
e aie N\

“f(spA) > | N L (sDA) | tsu(SDﬂl) ........... | g |

| | | ' | S];OP I L w(sTO:STA)

|<—> th(STA) w(scu_ll) -P:—H- h(SDA) : :

I
I

A .
sl Cy | \ w
| | | i |
tw(sCLH) T tysc) P BT e »——f="su(sT0)

(1) AR ETCMOSHF: 0.3Vop#ll0.7Vob.

% 38. SCL & (fpcLk1 = 36 MHz, Vpp= 3.3 V)@

I2C_CLKCTRL
foedi) Rp = 4.7 kQ
400 0x801E
300 0x8028
200 0x803C
100 0x00B4
50 0x0168
20 0x0384

(1) Re= AMiB LA, fscL= PCHEE.
(2) XFT-200 KHzA A B, S (iR Z /245 %o X T H e EEu R, 351w E 22 %, XA T 5 $
AN AR AR B

2019.8.6 ELESTR hRAs 1.04
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SPI-12SHISPIMAFHE
BRARKEDIDEN, 3941t (KISPI, SPIMZHUA 24051 i HIPS BRI BHR ) fecuiod R MIVpp

Bl R AT & 2O R A AT 21

B XN S D RE S I(SPITINSS. SCK. MOSI. MISO, IPSIWS. CK. SD)IHHIEERS,
% W.5.3.12 /O B 14514

% 39. SPI #ll SPIM #5it:

#s 2 x4 B/ME BAE E:<N 74
oo SPI1~2 4=, - 50
SPI #h 43 SPI1~2 A - fecLi/2 MHz
1/te(sck)
SPIM - 60
tr(sck) N s
) SPIR g bR BB ] M HZ: C=30pF - 8 ns
f(SCK)
tsunss) P | NSSEE AT [a] N5 Atpcik ns
thnss) P | NSSTRFRERT ] M 2tpcLk ns
twisckry)® EE, feck = 100 MHz,
SCK = AME A 8] 15 25 ns
twscky® " TSR E =4
tsugv® EX 5 5
AT PN AL ns
tsucsn® . N5 5
thon® FHE 5
Hmtan N AR R 8] ns
thsy® NN 4
taso)M@ | g o Uiy iR I TR MR, frck = 20 MHz 0 3trcLk ns
tais(so) D@ | FrHE iy H 2 1k B ) NN 2 10 ns
tvso)® By A 250 () ML (BRI 2 ) - 25 ns
tvmoy® By A 250 1) ERA(EREILIT 2 J5) - 5 ns
thso)® MR (i B 2 ) 15
HHE i H LR AR T T ns
thmoy™® FEA (AR Z)E) 2

(1) HZEEVFEEH, AEAE K.
(2) f/MEAR RIS 0 B N 8], R KB RS IR R SRAG 0 (1 i K TR]
(3) HR/MER R K P SR NN R, B KA AR FE B 2 BT i B AS A S5 ORI 1]

2019.8.6
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A 23. SPI BT B — MM CPHA =0

NSS input \
|—— tc(scK)
|at—— ts {I(NSS) — i «th(NSS) 4,
- CPHA=0 \
= = ]
£ cPoL=o tW(SCKH) || g ]
S CPHA=0 tw[SCKL)
< CcPOL=1 —\__ /
ta(s0O) | tv(SO) | th(SO) — - TSCK (s
tH(SCK)
MISO MS BO UT Bl T6 OUT LSB OUT
ouTP UT
tsu(SI) —pti
MOSI
NP UT MS B IN BITLIN X LsBIN X
<— th(s)) —p
&l 24. SPI Bt Pl — WEAM CPHA = 10
: i
NSS input \ A
| - " (i
Esu(nss) e e telso0 —— . NSS) gl
- CPHA=1 | ' / N |
a CPOL=0 - I T
£ I | h I
3 CPHA=1 ' ———\ by :
2 cPOL=1 ' I ' ! '
: lotuso) ] thso) P K il too
ta(so)_’{_:<_ :I : (so) | :t fsck) 1] is(SO) 4<—Dr| |
|
MISO o [
OUTPUT —X MS:B=O ut X BIT6OUT X LSBOUT )_
|
tsu(SI) —‘4—’: [—t ph(sl) —
MOsl i i
INPUT X M SB IN X BITLIN X LSBIN X

(1) E AR ETCMOSHF: 0.3Vop#ll0.7Vop.

&l 25. SPI R P — AR

SCK Output

SCK Output

High
NSSin put
i4_ te[sc) _>i
— CPHAS0 | |
(POL=0 H—\_/{/—\__,f l .
| | | | I
| | P |
(PHA=0 N ( '\' /T /S
¢ R | | |
L CPOL=1 i : | : ! :
|
oML t | I | ' |
o0/ N/ N/ N\
I ' ' ' H
| ' o ' Y,
CPHA=1 w \ /I
L ‘ool ; |‘_"I' L (SCKH) :<—>: : —e— | trscK)
Mt by I ¢
S | L | i fisck)
msuor X w1 X BETD 4 s X
Tt |~ !
| o |
Omfﬁ'” X LT X _bmor__| X LsBouT X
—ﬂ_N t —H'N
y(wo) hivo)
(1) &5 1EE TFCMOSH *F: 0.3Vop#10.7Vop.
- L} | I S L] -

2019.8.6

5 59 |
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1A-7 AT32F4132 5] HiE Tt

2 40. 12S i
s 2 %1 R/ME BRAE | B
fex TR (FRL 1667, HH: 48 kH2) 1.522 1.525
1te(ck) PSR AR 0 6.5 MHz
tr(CK)
I, [2SE b BRI BRI E] | SRS C =50 pF - 8
tws® | WSH R i) FAE 3
thws)® W SR FRI 7] FH 2
tsuws)® | WSH: L [A] MAR 4
thws)™® W SLRERI [H] M 0
tw(ckH)® N \ 3125
CKE MG I (8] FAEN, feck = 16 MHz, 545 48 kHz
tw(ckL)® 345 .
tsuso_MR)V | Exz e 6.5
tsu(sb_sRr)W HURA BT MBI AR 1.5
tnso_mr) D@ | N ) ERUE 0
TN e AL presren 05
tuso_smM@ | Hcdfa 4 H A5 R ] MRS (1 RE Y 2 ) - 18
th(sp_sT)® | Hidfa i L PR £F I 1] MRIE B (L REALIB 2 J5) 11
tuso_mm D@ | HHE b AT R 1) FRIER(EREILIEZ F) - 3
theso_mm)® | Hrd ey i ORAFIS 7] FRIEGH(EREILITZ)5) 0

(1) BT/ B AV A, ATEAE =PI,
(2) Wi Ffeck. Bl40, WHRfpcik =8 MHz, Nitecik = 1/fpcik = 125 ns.

& 26. 12S MEREHF B (Philips $r0)®

le—"c(cK) —»: |
\’\ |

CPOL=0 J \

|: CPOL=1

CK lutput

|

\

L — — = —\————_\_

|
W(CKH) at—p-t—pt" w(CKL)| th(ws)
L
|
ws input | :
I
|
t |
su(ws) —a—p>] I | t l t
| I V(SD_ST)| h(SD_ST)
2 . .
S transmit LsB transmit( )>< ’V!SBtransmit Bitn transmit A LSBtransmit
}
|
t su(sD_sR) —-le—>1 th(sp_sr)
SD receive >< LsB receivel?) MSB receive Bitn receiveX LSB receive

(1) ME S K ETFCMOSH: 0.3VopH10.7Vop.
(2) BI—=F W MBRARNA RIEIBRU . 7R — AN BT XA IR AR R R 2

2019.8.6 % 60MW hRAs 1.04




A= AT32F413R5 BRF M

Bl 27. 125 A B (Philips B#0)®

e | | trek)

CK output

CPOL=1

t I I ¢
r— w(CKL)| h(ws)

t
V(WS) P —t

w5 output

|
|
|
}
I t
| i V(SD_MTY th(sp_mT)
D 2 . 5
S transmit X LSB transmit( )>< MSBtransmit Bitn transmit A LSBtransmit

su(SD_MR)—|a—p-g

p—  th(SD_MR)

SD receive X LsB receive!?) MSB receive Bitn receiveX LSB receive

(1) &S ETFCMOSHF: 0.3VopA10.7Vop.
(2) AT —F W MIRARAL R IR B o 785 — A0 BT XA IR AR A R R & B

2019.8.6 FEOLR hRAs 1.04




1=l

< AT32F413R%] $EFM

2019.8.6

SD/SDIO/MMCK FE#1#: O (SDIO)Kr

BrRAERE UL, N RIS SER AR . focuod R FIVop it HL HL R & A S5 A 245
#.

RN 2 HThEE S| BI(D[7:0]. CMD. CK)[MHEHE VNS, 2 0.5.3.12 O T#F 1.
& 28. SDIO BEEMER

CK

D,CWD
(output)
tlSU_> tiH
D,CWD
(input) X
B 29. SD BRIANER
CK /
niall :IE<—
0,cMD ovD tovd
(output) X
% 41. SDIMMC 804t
i) 24 %4 B/ME BAME L:<¥ivA
frp iU T B AR | CL < 30 pF 0 48 MHz
tw(cKL) I ARG i C. < 30pF 32
tw(CKH) R e B 1) CL < 30pF 30
ns
tr I b Tt ] CL < 30pF - 4
tr IR I T CL < 30pF - 5
CMD. DHiIA(BHRCK)
tisu i B ] CL < 30pF
ns
tiH IR I T CL < 30pF 0
FEMMCRISDE EAERCMD. D# (B R CK)
tov 5 1A R ) C. < 30pF - 6
ns
ton i 1 PRI 1) C. < 30pF 0
ZESDRINVERCMD. D#i i (ZHECK)®
tovp 9 A AR BR AT ] C. < 30pF - 7
ns
torD far e PRAEER AR [A) C. < 30pF 0.5

(1) 2 /.SDIO_CLKCTRL, SDION 52517 8%, #HICKEH .

# 621 A& 1.04
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AT32F413 &% #EF M

2019.8.6

USB4tE
£ 42. USB BEhH} ]
#ws ¥ BAE E:<N 74
tstarTup® | USBWL K 2% J5 Bl i ] 1 us
(1) HEHRE, REA IR,
% 43. USB H Uik
#s ¥ x4 B/MEOD | REME | BKED| B
Voo |USB#EEEHE - 3.0@ 3.6 \Y
S Vpi® %ﬁiﬁﬁ):ﬁﬁ&zﬁ | (USB_DP, USB_DM) 0.2
Ven® | Z 43 HAs3E 4 Voiis [ 0.8 25 \V
Vse® | it iU 28 101 - 1.3 2.0
8014 VoL %%Mﬁﬁthi&ﬁ%% PW#81.24 KQIIR B2 £23.6 VAW - 0.3 v
Von | BhASH & 15 KQHIR B 8 Vss® 2.8 3.6
Reu USB_DPW S LHIAH | VIN=Vss 0.97 1.24 1.58 kQ
(1) BT A e R I 02 DA % i b 28 g v
(2) AT32F413 R B IEHIUSBIRER] LATE2.6 VAR RICRIE, AN ETE2.6~3.0 VL H YU [ T B4R iy f <URe M
(3) HIZEAVAEIRIE, AR IR,
(4) RUZEZEFIUSBIRS)#S L 7# .
B 30. USB B} /7: HidEf55 LART MR X
Crossover
omts
Diffierential
data lines
_____ & |
\>< ~>~<T
| ||
' |l
) | |
te —>H<— t —»I—r—
3+ 44. USB £ B SRt
75 S %14 BAMEO | RAREO | B
tr Tt E@ CL<50pF 20 ns
ts T I 8] @) CL<50pF 20 ns
trim TR B ] LR /e 90 110 %
Vcrs s 538 X & 1.3 2.0 V
(1) BEHRE, REA R,
(2) MEFHETINL10%E90%. FELHEAEE, S INUSBIITELETE(2.0/%).
- - % 63 0 - = Rk 1.04
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AT32F413 &% #EF M

5.3.16 CAN(F&fl#% /R M 48) & 0

B St N H 2 F ThRE 51 IEI(CANX_TXFICANX_ RX) IR METERS, 2 W.5.3.12 IO Z# 11514,

5.3.17 12 £z ADC %5t
BrAERRAI B, FRIOSER MG M AR, fpo ko WUR IV ppafit HE HL R 75 2
JE: TN AEREK - I HAT— KR
% 45. ADC Hit:
#s ¥ x4 B/ME WAEME | BXE | 8247
\VbbA At B - 2.6 3.6 Vv
IDA TEVooafit N I_E T HLR - 7900 900 uA
fapc ADCH} g% - 0.6 - 28 MHz
fs@ RFEH A - 0.05 - 2 MHz
N R fapc = 28 MHz 1.65 MHz
frric® AN fith iz AR
- 17 1/fapc
VAN 4 R YR C) - 0 (Vrer- P EREEE 2 ) VREF+ \Y
Ran® CAE L TN - Z W, G461 #47 Q
Caoc® | EBRBERI (R % - | 15 | pF
N fanc = 28 MHz 6.14 us
tcal®@ TREHER 7]
- 172 1/fapc
fanc = 28 MHz 107 ns
tra® VENfih R FE ) 4T
R 3@ 1/fapc
. R fanc = 28 MHz 71.4 us
tlatr(z) ﬁ%ﬂﬁﬂk%ﬁﬁﬂ
- 24 1/fapc
o faoc = 28 MHz 0.053 8.55 us
ts@ KA ]
- 1.5 239.5 1/fapc
tstag@ | L ERINE] - 42 1/faoc
\ ‘ |fapc =28 MHz 0.5 |- | e us
tconv® | SR EL BRI [A] (BLEE SRAE R TH]) — —
- 14~252 (R#fts + FHiEE12.5) 1/fanc

(1) HZEEVEASTRIE, AR A,
(2) HBERIE, AEAF=PIER.

(3) Vrer+fE N iBiEH2 2| Vopa, VRer-1EPTIER R Vssao
(4) XFTAMERfk, ZAE ZA55 H B ZE H i — N ZEIR 1fpcikz.

2019.8.6

5 641

hRAs 1.04
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AT32F413 &% #EF M

AT AT W58 e KM BE P, 18R 2Z 7] LL/NT1/4 LSB.,

2 46. fapc = 14 MHz BT EIE K Ran®

Ts () ts (Ms) B RRAN (KQ)
15 0.11 0.2
7.5 0.54 1.0
13.5 0.96 2.0
285 2.04 4.2
41.5 2.96 6.0
55.5 3.96 8.5
715 511 11
2395 17.11 32
(1) HBHRIE.
R 47. faoc = 28 MHz B HIHR Ran®
Ts () ts (Ms) FARAN (KQ)
1.5 0.05 0.1
7.5 0.27 0.4
13.5 0.48 0.9
28.5 1.02 2.1
41.5 1.48 3.0
55.5 1.98 4.0
71.5 2.55 5.0
239.5 8.55 19
(1) HBHRIES
— — - e— — - —— —— — ——
2019.8.6 B/ 65| A 1.04
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R 48. ADC $8% (Vopa = 3.0~3.6 V, Ta = 25 °C)M®@

ia=? S TR BRI BRE® | Bfr
ET CEERE +2 +3
E— fecLk2 = 56 MHz, ) »
EOC Enzﬁl faoc = 28 MHz, Rain < 10 kQ, — —
L Vooa = 3.0-3.6 V, Ta = 25 °C =15 =3 LS8
Wy et iRz . NN +0. +
ED |Burskitine JIELE ADC Rl R 71 *0.5 +l
EL Rordethrz +0.6 +1
(1) ADCH)EFE BE BUE A AE 28 3T PR HE i I = 1) o
(2) ADCHEJE S R IVENHERAI KR : 75 B0 S AT TR AE AU N 51 By N S m B, RN IX AR 2 526 S PRI

Ty AN 51 L IEAE AT RO BE o R WUAE T RE™ A S AN PR AR VUL S B E, - (51315 3 2 1))
BN H R AR .

(3) HIZEEVEASIRILE, ALK,
%2 49. ADC %% E (Vopa = 2.6~3.6 V, Ta = -40~105 °C)V®@
s ¥ TR HRIE BRE® | Bfr
ET CEERE +2 +4
m— frcLk2 = 56 MHz, ) oy
EO 12:%% fapc = 28 MHz, Ran < 10 kQ, — —
EG WS iR Vooa = 2.6~3.6 V *1.5 +3.5 LSB
P AN VI =
ED |Brskitinz JIELTE ADC Ry R A7 *05 +1
EL Rordeihizz + +1.2
(1) ADCI BN B BUE 2Tt BB Ja I & 17
(2) ADCH:E 5 RFENHIIIR R FEREQAEEATARUE RN 51 I I N R I, A RE £ B2 1 BRI

T3 B G IEAE AT AR L o B AR T RE P 2R S RV N AT OB AE RO S| A L, (S 55 3t 2 TT)
BN — A R AR
(3) HZAETHANIRIE, AfEAhllik.

31. ADC KB Rt

REF+

[1LSBIDEAL- depending on package)]

> (1)SEFRADCES # ph 2% 1Y 151 T
(2)3BFE 45 Hnph 2%
(3)SEPREEHRLR HiEL

[, GARE: SRR SIEEE

T phEn s A RS

RRIRE: SCRREEHELZ FrE—
R BT SRR RS FAOSE— R

KTz E

#RE . STIREHRIE FRRE

— R SIBER ML B E—

RTZ 2

Fp MOHMRE: IR E5
B SIEE L IR(1LSB)E

£, PAGIIRE. IRt 5%
RUELIRI0 B A

(°r4096

4096

4095
4094

4093

Eo

1LSBipea
|
[T 1

|

|

|

[

[

[

[

[

|

[

[

@D

[

[

|

|

[

[

[

[

| |

| |
456 7

// IIIIIII
V4

M%m%m%m%
Vbpa

|
I
1 2 3

5 66 ;W
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9[- AT32F4132 5] HiE Tt

& 32. f# ] ADC SR kiR

Vpp
VT Sample and hold/ADC
R (1) 0.6V converter
AIN ADCx_INx R
1 12-bit
I L v converter
T
® 0.6V | W Capc(®)
I Cparasitic L —
— — [r— — —
L ] ] _— _—

(1) HFRRanFICaocHIZUE, S W #45.
(2) Coparasitic® /nPCB(5 (2B FIPCBAf J= i S AH 2%) 5 IR 8 E 12 AR MR (CRAIT pF) o BUK I Cparasitic BB PR AR I 4 1)
FEEE, SRR IS Pk Mapc s

PCB# &1
FEL YR P 2 3 DA 201 4% IR B3iERE . B A 1910 nFHL R AU BN AT R), 'EATNZR n] feHh 5
ITMCUE Fro

Bl 33. fitH BRIENSE IR LML

® I~
l L
1 pF // 10nF

\%
r SSA

VDDA

[
r
L1

-

2019.8.6 FEOE6TH hRAs 1.04
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AT32F413 &% #EF M

5.3.18 B EIE AR

2019.8.6

R 50. 1R AL AR

5 2H w/ME HRUE BAE ¥ A
@ Vsensetfx T B 26 Ve - +2 +5 °C
Avg_Slope®@) | -l & -4.13 -4.20 -4.35 mv/°C
V250 725 °CH 1] Hi F& 1.18 1.28 1.38 \Y
tstart® FALRS[A] - - 100 us
Ts temp®@ | MiHUEERS, ADCRAEN R - - 17.1 us

(1) HZEETEAIRIE, ALEA ™ il

(2) IR G B IR A e M AR A, T AR R AR, IR B RS EA S AR (RE
HIZE50°C) o DY AL FE AR I A S & TAS IR A Ak, TOAS RS0 IR AL . R LRSI IR,
A — NI BRI AR R

(3) HIIHARIE, AFEA il

(4) JELIIRAE IS [R) AT LA by B2 FH R e e 22 ORI 3 RS

FIH T 5~ A3 HIR AL :

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

IXHL:

Vs = Vsensef£ 25 °CHY 14UE

Avg_Slope = % 5Vsense 2k K F 48R (R A7 ImV/eC)

34, Veense MR B 2

1.70

1.60

1.50

1.40

1.30

Vsense (V)

1.20
1.10
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)

5 68 ;W
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6 B4
6.1 LQFP64 Hf3E¥iE

& 35. LQFP64 — 10 x 10 mm 64 &I E 7 T s Fa 3 K

D
D1
S|
/ﬂﬂﬂﬂﬂﬂﬂﬂ’ﬂﬂﬂﬂﬂﬂﬂll
= o \ .
= | =l
S —+——ET 9
L -
4x il IAIE (IR
16 TIPS o/
[©]aaalc[A-B[D L[ ~Jobb[H[A—B[D] 4x

Q
SEATING PLANE[C] — | . —
_ﬂJL\_IDﬂUﬂﬂﬂﬂl}lﬂﬂJlﬂﬂ.ﬂ.l 7 e
2

l.e b [$Tddd @[c[A—B|D]
b
o 3
b1
SECTION B—B
62

GAGE PLANE—
SEATING PLANE

(1) KA L B2 ] o

2019.8.6 % 69W| hRAs 1.04




9[- AT32F4132 5] HiE Tt

% 51. LQFP64 — 10 x 10 mm 64 B3I 5 % R E 50

=% ERE
g
B/ME WAE BAE B/ME HAE BARE
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° REF
L 0.45 0.60 0.75 0.018 0.024 0.030
L1 1.00 REF. 0.039 REF.
cce 0.08 0.003

(1) T (R R AR AR 2 K 1) e 2 3/ HIOHS FEE e e U A5 2 1

LQFP64#&+RiT
B AT AR CE R S 51 LR AR A B T

B 36. LQFP64 3341t 4 (3 221 )

D |_ D,
\ \
Part No. |
4AT32F413RCT7
Lot No.
Date Code :
vearsweedl SIvyyww[rR]  ARM
@
Pin 1 Identifier Revision Code (1\1”2 characters)

2019.8.6 EIOR hRAs 1.04




A= AT32F413R5 BRF M
6.2 LQFPA48 & iE¥iE

& 37. LQFP48 — 7 x 7 mm 48 BIEHIE T R Fa 3 E

I
[T

S
A2
A

GAGE PLANE fl
SEATING PLANE

(1) BRI G2

2019.8.6 FEILR hRAs 1.04




AT32F413 &% #EF M

% 52. LQFP48 — 7 x 7 mm 48 BYEZI T 5T i it 3 83E

=K S
"%
M S Bkl M S Bl
A 1.60 0.063
Al 0.05 0.15 0.002 0.006
A2 1.35 1.40 145 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.
C) 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 (R R AR AR 2 K 1) e 2 B/ HORS FEE e e U A5 21U

LQFP48# & +riC

B AT AR I E R 5 5] LR bR e A
E 38. LQFP48 H3E4wic 7 (3 2L )

=R

Part No. ‘
(AT32F413CCT7
Lot No.
Date Code *
(Year + Week) | Jyywwlir ARM

=

Pin 1 Identifier ®

Revision Code (1~2 characters)

2019.8.6

F 2R A& 1.04




ol R R AT32F413R 5] JIEFM
6.3  QFN48 ¥R

K] 39. QFN48 — 6 x 6 mm 48 Ji: 3 &

[ ]
1
I
— — - - - — w
1
I
D
<0.7
20.2
C]
|
I
. [
~[0.08 MAX]C] = FlﬁL#LFLFLFuﬂJﬂJﬂJﬂJﬂJﬂ o
SEATING PLANE [ |
&= e b
D2
_C0O.35X45°
17 ! 4
vdduuduyuuyduul
k(] ] Tt
- | =
D] (e
D] (e
D] 1 (e
B _ _ I = Y o
) o L
] 1 (e
)] (e
- (-
- i =
250 —l12
ANARANANANAHARANANANRN
24 i 1
L K

(1) BRI LB 2.
(2) MHHLK.

2019.8.6 # 731 fRZs 1.04




AT32F413 &% #EF M

% 53. QFN48 — 6 x 6 mm 48 Jii& ¥4

=K S
"%
M S Bkl M S Bl

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) T BB R AR A 2 K B 122 IR 3L/ N IO B B U R B

QFN48H&Hric
R AT ARG S 5 LR AR AL E T

& 40. QFN48 £ 3EAR T BT (E 2 E)

2019.8.6

D,
R
Part No.
. [|1AT32F413CCU7
Date Code N
(Year + Week)
HYYWW (R ARM
® *

Pin 1 Identifier

Revision Code (1~2 characters)

B 741

hRAs 1.04




-3 AT32F413%5] HuimF i
6.4 QFN32 H3E%E

B 41. QFN32 — 4 x 4 mm 32 i3 H

|
Sl wxlel | , rLrlh-qJ.nin.n.n.n__T

SEATING PLANE | |

eV
LV

D2 - C0.35X45"

1

(1) BEARIIR 2],
(2) A,

2019.8.6 ISR hRAs 1.04



9[- AT32F4132 5] HiE Tt

% 54. QFN32 — 4 x 4 mm 32 & S84

=K o)
w5
B/ME HAE BKE 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 | o108

E 4.00 BSC. 0.157 BSC.

E2 265 | 270 | 275 0104 | 0106 | 0108

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) ZET ABUE AR I 2 K B8 12 IR 3L/ N IO FE R U R 2 K

QFN32i&&+5id
B — AN bR A 5 5] IR S FRd A B R

& 42. QFN32 £ 3EAR T BT (E ML E)

AT32F413
T Jkeura
Date Code ‘
(Year + Week) A YYWW R

b

Pin 1 Identifier Revision Code (1~2 characters)

2019.8.6 IR hRAs 1.04




SRR AT32F413 25 BETM

6.5

2019.8.6

AR

O K S i (Tymax) — & A BEEE I Z9% HI BB VG L. 85 Ry 1 i K 25 (Tymax) H 4 QiR 2 3%
7~ AT TFHEEARHE:
Timax = Tamax + (Pgqmax x O3p)

Horrs
® T.maxs& i KM EERE, HCER,
® OB AF R B AADT, HCIWIFRR,
® Pymax/&P yrmaxfIP ,omaxifl(Pqmax = Piyrmax + Pyomax),
® PrmaxitlppMVppIFR, H FLRr(Watt) Ko, St K N EBDI#E
Puomaxe I i th 51 B S K D) 223 4«

Pyomax = 2(VoL + lo.) + Z((Vop — Vo) X low),
7 FEAE N A0 ARG FEP A S F P SE PRSI VoL / louFIVon / 1ok

R 55. BEKIRAFHE

F5 S g Hp
25 3R 1E 1 K PHHT—LQFP64 — 10 x 10 mm / 0.5 mm [a]fE 69.2
25BN IE M PHPT—LQFP48 — 7 x 7 mm / 0.5 mm [a]#E 63.8

Oia °C/IW
L5 BB P PHT—QFN48 — 6 x 6 mm / 0.4 mm ] fH 50.8
25 B EE K PHAT—QFN32 — 4 x 4 mm / 0.4 mm [ 59.9

FE TR A& 1.04




9[- AT32F4132 5] HiE Tt
7 W HRARES

K 56. AT32F413 RFIT HALE B ER
(pUE AT32 F 4 1 3 K C U 7 -4
7 & 55 |
AT32 = 3T ARMIKI 3267 fdz il 2

W%
4 = Cortex®-M4+FPU

TR

1 = Value line

7= i N F 5l
3 =CAN + USBZJY

5% H
K = 32/
C = 48Jil
R = 64/

NN HEEER

8 = 64 KT N S INAFAF il 2
B = 128 K715 [\ N B INFE A7 fiti
C = 256 K15 I N INAEA7-fiti

B
T=LQFP
U=QFN

{55 T
7 =-40 °C%+105 °C

ENES N
-4 = QFN32 - 4 x 4 mmif%
i = HAhE

RKTHEZ LTI RCERL . B3R MMM RE R, 15 LT IHERy 08 5 A 2%

2019.8.6 B IB8H hRAs 1.04
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< AT32F413R%] $EFM
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