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1 HEUEA

AT32F405/402 % 5|74 28 35 T = PEAE AARM®Cortex®-M4 3247 [IRISCH A%, #x i LAESRIA F
216 MHz, Cortex®-M4WZii A BAGREE fUSH T (FPU) |, SCHRFFTA ARM® LR FE 548 A B4R 4
FEHERA, Eik B —4DSPYa 4 A & N H 2 & — MEE S AT ot (MPUD .
AT32F405/402 2 5177 i N B ml i N aUA7 g oy (k256 K735 (N7 A196+6 K75 [ISRAM)
F 5 B3GR GPION N FIPEE 2 9 A APB L ZE A . N A7 2% 1] BAT BV HIFE /7 X ZsLib{R
¥, BONPATRIS Z 4 X . HHNATI2F405/402 2572 i & m i ARG 2 T . 1A DU 2k R 47 4b
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AT32F405/402 #5175 B & AN 1200 ADC 71600 AL 320l FH e IS i« 2N SEAE R 2%, 1A
R ER 2. ML/ MEINFEERTC. ‘EAE A ArER G RE 0 . ZIA3 M PC . 34 SPI#E
O (FRAEMTIRSEDD N2 TI2SFE O . 6N USARTHI2PMNUARTHE:O . 1ANCANEET. 1
ANOTGHSE M (% EPHY, RAAT32F405%FF) « INOTGFSHE: M. FIAANLLANR 48

AT32F405/402 #5177 i TAE T--40 °CE+105 °CHIREEH, fEHEHE2.4 VE3.6V, &AL
FIMCTIFE S FH K

AT32F405/402 Z 517 i fe i & A F 28 30 REAFE M RIE R, KR/ 52 2 5 45|
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# 3. AT32F405 R ¥ 23/FThRe FIAC B

. AT32F405xxU7-4 | AT32F405xxU7 | AT32F405xxT7 | AT32F405xxT7-7 | AT32F405xxT7
KB KC CB cC CB ccC RB RC RB RC
HiZ (MHz) 216
N (KT 128 256 128 256 128 256 128 256 128 256
SRAM (K ) 64+6 96+6 64+6 96+6 64+6 96+6 64+6 96+6 64+6 96+6
QSPI 1 1 1 1 1
(= 1 1 1 1 1
32 iE 1 1 1 1 1
16 il 7 7 7 7 7
£ HAR 2 2 2 2 2
E
gl SysTick 1 1 1 1 1
WDT 1 1 1 1 1
WWDT 1 1 1 1 1
ERTC 1 1 1 1 1
12C 3 3 3 3 3
SPI®W 20 3 3 3 3
12S (XTI O@ 20 3 3 3 3
- 12SF (4T 1 1 1 1 1
%‘E USART/UART 5/24 5/24) 5/24) 6/2 6/2
=
CAN 1 1 1 1 1
OTGHS 1 1 1 1 1
OTGFS 1 1 1 1 1
AR 8 N 1 1 1 1 1
= | 12 fi ADC ¥z 1 1 1 1 1
im.K 72 N, Ny
= SHHIRIEHL 10 10 10 16 16
GPIO 25 37 37 53 53
TAERE -40 °C £+105 °C
B QFN32 QFN48 LQFP48 LQFP64 LQFP64
- vx 4 X4 mm 6 X6 mm 7 X7 mm 7 X7 mm 10 x 10 mm
(1) EWTIPSHISPITRESE H .
(2) LR LIPSH] F 20 A A X LIPS,
(3) QFN32# 2N L KESPIL/IPS1AISPI3/I2S3.
(4) 485|HILL R ILUARTS, MUSARTERH B/ DCKEIE, RASEUARTAE H .
D D S S ‘ﬁ‘ [ ] [ ]
oooABIE Yoo F13N THRA299, so40
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R 4. AT32F402 R¥|_FThRE AL B

. AT32F402xxU7-4 | AT32F402xxU7 | AT32F402xxT7 | AT32F402xxT7-7 | AT32F402xxT7
KB KC CB cC CB ccC RB RC RB RC
PR (MHz) 216
N (KT 128 256 128 256 128 256 128 256 128 256
SRAM (K 1) 64+6 96+6 64+6 96+6 64+6 96+6 64+6 96+6 64+6 96+6
QSPI 1 1 1 1 1
2k 1 1 1 1 1
32 A 1 1 1 1 1
16 il 7 7 7 7 7
£ HA 2 2 2 2 2
E
gl SysTick 1 1 1 1 1
WDT 1 1 1 1 1
WWDT 1 1 1 1 1
ERTC 1 1 1 1 1
12C 3 3 3 3 3
SPI®W 20 3 3 3 3
12S CEXT) L@ 20 3 3 3 3
- 12SF (4T 1 1 1 1 1
fﬁ% USART/UART 5/24 5/24) 5/24) 6/2 6/2
=
CAN 1 1 1 1 1
OTGHS - - - - -
OTGFS 1 1 1 1 1
ARG 2% 1 1 1 1 1
= | 12 fir ADC s/ 1 1 1 1 1
mK S N a4
=~ SHHIRIEHL 10 10 10 16 16
GPIO 28 40 40 56 56
TAERE -40 °C £+105 °C
B QFN32 QFN48 LQFP48 LQFP64 LQFP64
HEIDE 4 x4 mm 6 X 6 mm 7 X7 mm 7 X7 mm 10 x 10 mm
(1) EWTIPSHISPITRESE H .
(2) fEE2A W LIPS H g A A 1A 4 LIS,
(3) QFN32:#}2:Y F FESPI1/I2S1AISPI3/I2S3.
(4) 485|HILL R ILUARTS, MUSARTERH B/ DCKEIE, RASEUARTAE H .
noo B0 F14R TR 299 5040
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2 Thee
2.1 ARM®Cortex®-M4

ARM®Cortex®-M42& i — R A ZRARMO W AZ AL BEZS, B/t — 3K 321 MRISC e b #E 4%, H
HRF AR, kTR B I RGN, ZACEE S 4IDSP1R 4, REAESL
ARG T A ERAE M EERAT. ERAE PR EFPU GF SR n T s 5 7 R 30 ik
A,

2.2 TRtES

2.2.1 WNHEHME%E (Flash)

W B 18256 K R INAEAEfas, T TAAoRe Aol . A BLAF R AR ml T E R VBRI P X 32
sLibfRy", O BEPAT IR I PAT S 2 2 [X o sLib@ TRy 7 RS % a2, 3
JBS R L5 P A HEAT ORI AR BEE

h E5E20 KR shie AR IX, JRahin#fers (Bootloader) 7 T-Hrbr. F/ #5708 s #k
PR, AT — MR 5 S 7 AR X C B R — M F R e At XA A

FAb A ERE P RadE X EL HTRED RBEES R BIIWEAS). SRAME EES SEE 1B
BATH. P RGEAEN TSRO S (R 05 n (/47 & B W B Thae,  Horb s il Ry A 24403
A E .

222 FHERAPEITT (MPU)

AR T (MPU) T BICPUXS A a8 1O TT 1], By 1k —ME S5 AR 53 — DS AR S5

R B S e R . AP RE X i 2 8 MR IX AL, IEFTHIR T iR 2 8T IX . TRIFIXR

/NATNB2F T B A FHATAE SR IV GFT . MPUSRRIE A — L SCHE 1 sIE (AR AL 0 25052 B
1, DRI EAR BT RIT M. Bl —PRTOS CENEIERSD .

2.2.3 HWEMIGFEAHES (SRAM)

IR A USRAMER i AT RERIDN 102 K CEar it M) B0 8096 Ky=™F (748 Ky i 77 kL
%), CPURELLZZER VIR (/5D -

2.2.4 DLBITIMNEGMEZRED (QSPD

AT32F405/402 &5/~ fh N B AN DU LR R AT 4ME 4210 (QSPD) , 2 —F L ARG, Es.
M B2 BE L I SPUNAE A7 (i 23 5L SPI RAM. A TAEFIal etz (fifi F 29 A7 S AT S8 A -
RSB, s, g 256 M35 (AN INAEAE A% 2$ BRRAM .. QSPIR¥F775 .
KT, SCEEG A AT (XIP) #:1E, Hoe T gRFE i e AiRg =X

2.3 iy
2.3.1 BREKREAFHEHZEZ (NVIC)

AT32F405/402 Z 777 i N B i E R M &= P Wiy, AIEH16MEE ., A ELCortex®-M4 N K
AT B R T TE L 164 TR BT 2R o AR DLt /N R DT AE IR R AR R ) R BT BE T RE

B T XTX T %15 3 299 0o
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2.3.2 AMEEHET (EXINTD

AT (EXINT) SNVICHEBER:, EXINTE S22 0 ki 2%, T oAb Wng k. &4 W
LR IR S MO B e R S (RS R, BRSO, JRRERE SR bR bR A AT
PRUEFR T W SR AIRZS o ANER R B o B 2 5 1648 ] MMNGPIOHR % % 4%

2.4  EHJEEH (PWC)
2.4.1 fHEFR

® \pp=24~3.6V: i#ilVop5l AGPIOS] . ERTC. 432 kHz i #k (LEXT) . HEALfLHZ
7% (BPR) . ML (LDO) 5Nkt e,

® Vppa=2.4~3.6V: #HiIVopail JHINADCHEH . VopafIVssatsZii 7 51 5 Vop M Vss S AL o
2.4.2 HALMEBEJFREERTZE (POR/LVR/PVM)

A= ER T EHELS (POR) AKRHESE AL (LVR) HLEK, 1% HBIALA T TR, vt
PEEAL RIS 2.4 VIS TAE: 4V kIR THUE BE (Vi) B, BHEAETEARE, WAL
AL

FE AR S AN IR R RIS (PYMD B IRV B 5 BHEVeuwELE, 2 Vop FFFELTEL
JEFt v T BE Veymitt 7 A . PVMI) R 7 2@ 12 7 .

2.43 HEETE (LDO)

LDOA =M IR, (KD, AOCHR .

o EEE: AT IEFMIETMEREE I 0T H T CPUM TR BER B,

o (KIhFEM: T FCPUR AR MEARAR

o CWiti: T CPUMAHHILE. LDOR#i AmBHARAS, WAZ BB At DI, 2748 F0
SRAMI A E 2K .

ZLDOTE S N7 J5 b T IEH R X TARIRES .

2.4.4 JRINFEAER

AT32F405/402 £ 517 fi 3 ¢ = R IhFERE

® [EHRELA (Sleep)
EREIRIE S, HWACPUELL, B AME AT AR IE T 78 R A v Wi/ S s e BECPU

® RIEAREI (Deepsleep)
PRERRAR 2R o] DLSC IR IOFE, RN FF SRAMAIZFAE 28I A 25 . LI, LDO/E B i 1) i A7 It
il oxtF 1k, PLL. HICKE B, FIHEXT ddR 4 Kl 36 A] LK LDOE T+ 1E % 15 sUE L Dy FE AR
.
A L@ AT —AC B AREXINT 5 5405 il 28 AR BEAR A 0 R i, EXINTAE 5 70 L2 1644t
HGPIOM Z—. PVMAHiIH . ERTCIHR &/ N2 K/ [ FHE . OTGHSZKOTGFSHM:
IR

® Lzl (Standby)
FERFHLAS SR o] LUK B SR A #E . N FBIILDOR G M, R AT PILDOME Fadsl i) ik i
eIl PLL. HICKIS B, FIHEXT fa iRt G . #E AR S, SRAMAIZF A48 1 N 24
K, (HERTCH {7 #5 Ml I AL L7 A2 3R I N S ATIAROR B, il ER AT T4

B T XTX T %16 3t 299 0o
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MU AGR 2642 : NRST EIAMTEAE S . WDTENAL. WKUPXS| B —A ETHd
W ERERTC A 1) ot n i NAS S 0 /it TR Bk =
It AN RIFICE 1 F HI 0T, ERTCX W HII A28 12 1. \WDT 2 7 R 515 13 B 1 0E

25 BB

TEJa BN, JEIIBOOTOS| A F RSEEHENBOOT LA ¥ B T LR —Fl g shist 0 () —Fi:
®  NH T INAFAF 28 5 3

®  NEENFE TN X E 3

® HISRAMJEZ).

JA s NEFET (Bootloader) {7/ T AahfEFARMSX H, ALLEIZIUSARTL » USART2 » USART3 »
OTGHS1 ~ OTGFS1 ~ I2C1 ~ I2C2 ~ I)C3 ~ CAN1 ~ 5 SPILXf NAF B FidmfE. HFHOTGHSLLAI &
fEFHAMTHEXT 12 MHz & R, OTGFSLCHFididR (crystal-less) #:4fF, CANLAZIRL A LA

RSN HEXT %: 4, 6, 8, 12, 14.7456, 16, 20, 24, Hi25 MHz{hik. ASHRALE s
F¥ (Bootloader) XfAT32F405/402(1)55 3 £ F1 5| fHIAC & .

% 5. AT32F405 E3in#Ef2F (Bootloader) HIF ST 5| WEcE

i ERHES X 27| B
AT32F405KxU7-4 AL
USART1 PA9: USART1_TX
HeRs
PA10: USART1_RX
N PA2: USART2_TX
USART?2 LFRI
PA3: USART2_RX
PC10: USART3_TX
AT32F405RxT7, AT32F405RxT7-7
USART3 PC11: USART3_RX
He#s N
N OTGHS1_D-
OTGHS1 IS
OTGHS1_D+
N PA11: OTGFS1_D-
OTGFS1 RS
PA12: OTGFS1_D+
N PB6: 12C1_SCL
12C1 IS
PB7: 12C1_SDA
AT32F405KxU7-4 ANSCFF
[2Cc2 PB10: 12C2_SCL
HeRs -
PB3: 12C2_SDA
AT32F405KxU7-4 S &si
[2C3 . PA8: [2C3_SCL
HeRs
PB4: 12C3_SDA
AT32F405KxU7-4 N
CAN1 PB8: CAN1_RX
HeRs
PB9: CAN1_TX
PA4: SPI1_CS
N PA5: SPI1_SCK
SPI1 I
PA6: SPI1_MISO
PA7: SPI1_MOSI
noo B0 FATR TR 299 5040
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1R

AT32F405/402%& %] HIEF M

% 6. AT32F402 Eshin#F2F (Bootloader) HIEIS XM HEE

At EBRAS x5 BT
N PA9: USART1_TX
USART1 LA
PA10: USART1_RX
N PA2: USART2_TX
USART2 LA
PA3: USART2_RX
PC10: USART3_TX
PC11: USART3_RX
AT32F402RxT7, AT32F402RXT7-7 5,
PB10: USART3_TX
USART3
PB11: USART3_RX
PB10: USART3_TX
AT32F402CxT7, AT32F402CxU7
PB11: USART3_RX
Hei's %S
N PA11: OTGFS1_D-
OTGFS1 NG
PA12: OTGFS1_D+
N PB6: [2C1_SCL
12C1 EtiiEitees
PB7: 12C1_SDA
AT32F402KxU7-4 AN
[2C2 PB10: 12C2_SCL
Hem's
PB3: [2C2_SDA
N PA8: 12C3_SCL
[2C3 Eoe FitRs
PB4: [2C3_SDA
AT32F402KxU7-4 AN
CAN1 PB8: CAN1_RX
Hem's
PB9: CAN1_TX
PA4: SPI1_CS
N PA5: SPI1_SCK
SPI1 e IBitRs
PA6: SPI1_MISO
PA7: SPI1_MOSI

2.6 B

RGN EEAIE, B A E48 MHzIHET (HICK) 2670415 (8 MHz) ##3% NERIAHICPU £,
B J5 AT LA AMER I BRI H14~25 MHzE E G R (HEXT) 5 240 21 v 3 20 d IR 2k 2
B, BRG], RS EShHYIEBIHICK, BT LA A R . [FIRE 4 PLLAE FH 1) ek
AR AR R, A it B B RE
g ) 40 B 22 A T2 A8 FH T IC B AHB AR FIAPB (APBLAIAPB2) 4% . AHB/APB2M#x
EIAIR 216 MHz, APBLfIH Ei41i% ~120 MHz. f7H{CRM_BPDC#% {7 # 5 CRM_CTRLSTS% {7
#n iy, AHBE S A 0] E 120 MHz.
Fi4b, AT32FA05/402 F 5177 i P ik —ANRE0 1) B ST el (ACC) Bk, mid iy ifi £ HICK 48
MHz ] 4 A HAG HE, AT GRAIETE HEAN O 1 AT A R R ¥ Bl P HICK) S AR R S o

DDD@@DD
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AR AT32F405/402 51 ST
27 WRA@WAFmHO (GPIO)

FANGPIOS| AR AT LA BB B i Y GBI . W eliAar BR R« N GFZ. il
# R R B AN E DRSS . 2 EGPIOT| JHIEE- S5 B 7 sl 2 ANt 2. T 1
GPIO3| JHERA K L mdE L pg

EFRBEMTEN T, GPIOF| K/ Thaen] LLE — M e B, LB R /M S AGPIOZ A7
w

2.8 EEGmBFRUNES3 (DMA)

RIEH14%EIDMA (DMAL LA 7ANEE, DMA2 LB 7NEIE) REWE FAEE S BIAEAE s . AMKH)
TGRSR 2 B MG OB A it . DMAIEIE 5 8N IMBES SO 58 A s PR i i

DMAFE A8 LRI L Gt X B3, 448 Bk gz ph XK R, 0/ dd - AR HE T 11
TAMEE RS LTI EEDMATE RAHIE, RN SCRER iR » T8I gAML B, IF BRI
ANECHE B bR A P s & A 32 BRI

DMATR] DL F EZE {4 L: SPIIRS (EXT) , 12SF (4T , 12C, USART/UART, Fify gt
#TMR, ADC, FIQSPI.

B T XTXTAN %1971 299 oo
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29 ERE (TMR)
AT32F405/402 2577 i & i 2 LN 2 e N 2% . 8B E N 28 A2 N A2 I 2%, DA KA R G0
ZER 2R,
TR T P oE 28, 10 E I g A A e I 28 I Thig
F 7. BERIERLE
EHBAT | e Zﬁi MR | WAMREN | Pk DMA R | BIHAEE | DA
S MR 16 ki g, i, | 1~65536 Z[H] 4 4 3
e o e | e
|, B, | 1~65536 ]
TMRZ (18RS g | e i 4 ®
TMR3 . [, I, | 1~65536 A
TMR4 UL s | s i 4 =
g, L, | 1~65536 2 |A)
iH N7
i TMRO | 8L g | e i 2 2
TMR10
TMR11 L |, %I, | 1~65536 Z[H]
16 fif ‘ e 1 1
TMR13 B | PR
TMR14
ok TMR6 16 4 " 1~65536 2 |H] 4 % X
- TMR7 * : (AT R 3
29.1 HHENZE (TMR1)
—AEPER 28 (TMRl) a LLgE A S 20 i B 6Nl iE 1) = *HPWMK&;%;;, B HA W AT AR AE X I
ANHITHANPWMEH, 0] AL 2 a5 B iE e i 28 o DU/ N7 R s aE a] L T
® Il NAHIK
o fmithE
® JFAEPWM (GIAZEiHOoxf FAE )
® SE M
it B o 16h btk e i 25, & 5STMRXER 8% A MR ThRE. M E A16MPWMAK A, © R A
SfHIEE 71 (0~100%) .
AR T, RS AT g S, BN PWME 2R b, M T BT I sty Y T4 I A T 55
IRZIhee 5@ e 28 A0 5], N EREE A ARTR], DRI e 2 e I 28 ] DLd I e i 28 B iR D RE 508 H 72
i 2SO E A, SR ED B E R T R
noo B0 F20 7 TR 2:99, 5040
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1:[- AT32FA05/402 25 BB T

29.2 BHENZ (TMR2~4, TMR9~11, 1 TMR13~14)

AT32F405/402 %5177 i, WHE T 21884 AT [F 247 138 FH 5E I 25 -

® TMR2, TMR3, MTMR4
TMR22 5T — 3217 H B InH 3G 05 Jd 1+ B8 1 — N 1661 ) T4 i, T TMR3FITMRA 2 2
F—AN1647 F SN IG I B F — AN L60L T/ e o IX L I 3 7 f oK (B AR L E
AR REAANIRSL [ IETE, A EE AT TR T, PWMALER R AR =
EATE AR E I 2R T Re S e AR SRR AR, $REEFERD B TR . 7RI K
T, UHEER T ARRSS . AT — bRtk e I AR AR T AEPWMERT . BN 58 I 2R A SO DMA
TR XL I 2RI Ae 8 AL PR IG B RS AR 15 5, tABALER 1534 3k B 2 R AR AR 1 7
it o EPIRIEUN, VRS AT AR RS

® TMR9
TMROA —AN1647 F s NG At 2as . — ANL160 T 018« 247 ¥ 18 16 A1 24 B AR
WY, SAEEEA TR Wi, PWMATRE I, AT S e ThAE
22 [E . TMROH AT LAFE (Al i e i 2% AEVERBEUR, TH s vl DApliA 45 . TMROAG AT
(I DMATE 3K A= AL o

e TMR10, TMR11, TMR13fITMR14
X I 2R — N L6 1) H SN T AR . AN L6 T A . LB
A HAMETE, A@EEA T TRARR fid . PWMALR AR S S, eIl
IR E R A ERE . BT T DUREE SR E R gs . R, TR T DR . X
BB 5 IR} 28 A S ST (I DMAGE SR A ML -

2.9.3 HEAgr#E (TMR6 fl TMR7)
X2 58 I 282 24 G F R 1667 I T 2 s

29.4 REWHEERIE (SysTick)

RAEN a3 AT T SEmHRAE RS, War i NMEM RS . e A BUT IhEE:
® 2407 [ AR

® [HENEIBEIIAE
°
°

2t e NORE, FRAE—NET B R S b
Al R hE (HCLKE{HCLK/8)

2.10 FI1H (WDT)

B [V — AN 1240 il B A — 8L A T s A 4L, & BT il d (T Y AR IR B (LICKOD
fefits OIS B T el pr UE s AT TIRBEIR AR LS. EmT DAL i 1 1] 78
KRR AN RS, SEN—AE HUE R 89N R SR AU N 2 . @I P R Gl vl A
BRI S H R R, 8 LIRSS .

2.11 HOREFE!IH (WWDT)

B RS TN A A TR g B, AT UL E A BE AT e B A T I T R A
HHRN ARG BB BIE), BARHE P WIhae; EIRuUEN, TR AR

+
4.

B T XTX T %213 299 0o
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LR AT32F405/402 &% $iEFH
2.12 HWERAISERESr (ERTC) MHEMALEFHESR (BPR)

FA v (At P 3 4

® SRAUSIRTE4P (ERTC)

® 20/ 32fi it A (BPR)

ISR R SEI I B (ERTC) J&—/MALHIBCDE I ae/ T Heds . B SCHF T8I Th

o [HLEAM. 7. AW (12824/hf kgD « BHJL. H. H. 8, #%:CHBCD (i1t
¥ .

St kg M RDE .

E SR H R EC 828, 29 (JH4) . 30, iEZ31K.

A G ] A R T g R P ) SO v b7 LA AR PR R RS AT LA e B 114 e

NAME R AR FE w2, WEIE512 Hz 4% A ERTCHEAT R U

PRI b 27 A7 28 F T AE R s RIS TR) AR B 22, mT SR B i I g - B DA LUl b o A2 B0 S v b
ST o P n] guAR M 1600 T g AE b B B B B, T AR 120 us 2 AERE 36/ [ 3
N AT IR 5% . FL e 320 B AF A IS B0 3 P gm AR I B IEAD . #0L Zrby /NI BEHEJLAE .
TG 2% P I 1) S T, BRIAMEC B v A32.768 KHzZIH e A= sl LD (1 i [ S 4

R L fE 2 (BPR) A32FL 2 A7 dA- 807 1 M F R A ¥ . it Zr AR AR ERSR R
hrel IR AL AL, WASES T AU e B A7 .

2.13 @EfsEn

2.13.1 B4T4MEEEO (SPD

ZIA3ANSPIEL, EEIMAEINT, 40 T ARE T S5 R A 36 IR A/AD . T g il =4 %
Fh B ASR, Al B A M8 BR1607 . 1 ICRC= AR IS L FFFE A )SDK. MMC. FISDHC
A BT ISP #R AT LS FHDMAREAE .

SPIE A BTG TAE, H T ER R A (5 .

2.13.2 ¥ TMENTHIPERZTWMED (2S | I1>SF)

235345 SPISE FIARAE M2 X0 TIPS LU AT LA TAE T 1 s . 334N 1 AT UL B 9 16/24/3217 4y
R N B B IE T, SR R R M8 kHZz 192 kHz., 4fF—AMPSHE LT B o T4
3, B ER BT DL LA256 £ KA SRS . BT 1253 AT i FHDMAFS il 4% «

FHFAT32F405/402 £ 5177 i BAG AR 24 AU L1 SHE VR AR 24 A 2 W TIPS ThRE, HALAMPS
Bz OV A Ak ST A 5 E N SPHE A

FEEUTIPSHEIAh, AT32F405/402 534 1M 4 TIPSH N (1PSF) , AT LLTAE T ek AR e
B N16/24132107 43 HE R I NN B IE T, 44 W TIPSH O BN ER, B Rm s LLL
2565 KAt .

IPSFH 3N 2t T DUSKYE T R Bl PLLS B RHh . = Y 3R I EHICK 48 MHz. DA AT
NI o I T B IPSEROA N e, AT LS B S RS I I S R

B T XTX T %25 299 0o
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2.13.3 BEHARZPIRDPYKEE (USART)
AT32F405/402 Z57= ff, WE TeNEH R IR PR % (USART1~6) FI2ANE 7D Uk 2%
(UART7~8) .
X8O EERMEF B[S SCHFIrDA SIR ENDEC LMty . ZabFssimEiiat, e T
AR NILINT/ N TIRE . Frfy & H 85 E R A IA5. 25 6 A /b
MK HS /- USARTH: H B A TEFCTSHIRTSE 5/ . RS485IRANMIAEE T FHAISO7816MH)H fiE
FAEISPLE S
T 2 LA A] L FHDMAGRAE .
# 8. USART/UART ZjREHLER
USART/UART Ij5¢ USART1 | USART2 | USART3 | USART4 | USARTS5 | USART6 | UART7 | UARTS8
A A O T X X X S - -
{1 DMA S (S A A W X K K A W HE
EA b STl By By H By K K X By
EEZEE A A W X K X
B A A W X X X
L RS i By By H By K K X W
214} IrDA SIR % fiRh5 A A W X K K A W HE
LIN s EE By H By K K A W
TX/RX 354 EE By By By K K A S
RS-485 WXz ffi g A A W A X X
2.13.4 NIPERBERL (PC)
3NPCRLLREN, REW TAE T2 R, BT RibrEfEzl (standard mode, #7100
kHz) . PRi#E#i® (fast mode, #5400 kHz) . AR HEEE R, (fast mode plus, #xfEl
MHz) , #4r GPIOSCHFil =y FLIR A E 7720 mA.
12CH% S HF 7L B 100 Tk, 707 MABE AR SCREUM I IE Tk B T A CRC K A B IR 4 o
BATTAT A FHDMAEEE I3 FFSMBuUS &£k 2.0/ /PMBuUS 1. 2K
2.13.5 FEHlHFXEMN%E (CAN)
1NCAN#EE LI FEAMTE2.0AM2.0B (35 , ALfFEnALIRA/D . & m] RSO IE LI AR IR AT 1)
PRAEMIRI 2007 bR IR R, HAT 3N RILHERT, 2N H 3R FE M BGEAT, FIL1AA T R JE D%
7o CANFEHI /3 Bl A 256715 & A7, AHHARBE{F S5 =
NARIEAE ST, ARYECAN 2.0 B S E FRS Bh B ff 5 R, CANFIIRHEF IS 250K 1 HHEXT f iR A
J5 Sk BT P2 AR R PLLER
ooo®Bd% Yoo LR TR 298 5040
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-3 AT32F405/402 5] $IEFH
2.13.6 BHEITHL On-The-Go HE (OTGHS)

AN B R A5 AT32F405 R 5177 i 3 F .

AT32F405 B1MNER T Rtk 88 (PHY) [IOTGRIE (480 Mb/s) 4% A1 = MU 0% i i
ISR g5t AR L FHIOTGHS_D+MIOTGHS_D-3: 75>k — X OTGHS_REH 51, A 5GPIOAIH
EUREE A . OTGHSHE & HA 7] ARG & o s B, T SRR SN .

OTGHS PHY % /1480 MHzi 81 H G AMEHEXT 12 MHz B IRIR LA PHY 8L FHIPLLA 4, A
SCHRFALEFH PR S B e B A I L AR AR

OTGHSHEEH 1) = 1A «

£ FHI4096 7 A7 CRFIHABAT AT AR SL 52D

84NN + 8ANOUTufi sl (L WUl 45 i) iy 150, A& B

164NHIE (EHUEERD

+: FIDMAZZ il 2%

SOFAIOE# !

HAUSB2.0VML, FRAELUR fRHiE .

— EHUBER: EE. A, AMGE

— WA SR AT

2.13.7 B BE{THE4 On-The-Go &% (OTGFS)

AT32F405/4028 BEANERK TR (PHY) IOTGASE (12 Mb/s) &4 M E IS I H i, &
BA W] ARG B o BB, SRR ELH] . OTGFSHEEHEIR L A 1148 MHzIN &, FAfE
FAUBE T B B 6 255K B FHHEXT dib R U5 Sk B = A i PLLES B0, R AR B & A5 R Lt i ]
ik EHEOR H48 MHz HICK.
OTGFSHEH 1 F ZRHER :

L1280 BAF CRFIHABATAT A L)

8NN + 84NOUTH st (A3 410, AR

® 167MHE (FEHEZD
® SOFFIOE#iH
® ZFEUSB2.0PMN, $RALDL LR

— EPER: KR
— A 4
2.13.8 44 k5t% (IRTMR)

AT32F405/402 8 R4 T 40 Ah R gt 58, T TMR10. USART1. ERUSART25TMRILLA] {1 N 3%
B, TMRILH TRt 4%, TMR10. USART1. BRUSART2IRMEE RIEM FEES . oM HE
SHEPBOE{PAL13 F A H .

AR ANERES, UAIERE B TMR10EE LM TMRLILIEE 1 LA B IEH Y . A FRdEL 4h
ik 3 U it A 0 T e e SRR P A R B s i L L RE TE SRS .

2.14 BEHAILARYH (CRC) HHEHET

CRC (JEMIUARELNSS) tHRITA T — N e 2 iU 4%, 320 8 77 £ —"CRC
o FEARZ N, T CRCIEAR Y T 58 UE A A& 4wl il i — ok

B T XTX T %243 299 0o
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AR AT32F405/402 5] $IEFH
2.15 /B FERSE (ADC)

AT32F405/402 &5/ i, WHRLAN12672 MSPSHIRAL 7w i #Hds (ADC) , FEEZ K16/l
TE N2/ I TE ,  H IR S P I8 IE 20 Sl P R B Y SR AR B (Vrs) RIS H R
(Vrernt) o ADCHEHI| 88 A 221256 il fFid RAT, iS55 60 0 #3,;  FF ] DASEILFL IR BT
A, (EFFFIEAT, BT E I — B ETE b .

ADCH] LLf I DMA#:AE

L I DO e S VP AR RS HEHB IS A — B . 2 EREUITE IR T I, S I LS S U A R
I, K A

HIE A ER 8 (TMRX) FIEZER 28 (TMRL) F=AEREAE, 230 mT DAY 3034 2 ADC 1) 343 4% 4 i
o 7 B4, N AR T RRAEADCH 4 S e R

2.15.1 BEHEREE (Vrs)
TR AR A P2 A — N BE IR 2R AR B Vs Wi AR BB TE N A& BIADC L IN16H 4 N 818
b, T AL RS I A e 3 B B UE

M1 T EAE, IS RS A% RO i S, TRT I P P UL B2 A SRS 2 B0 S A I IR AR AL A
AN AT AR R MU o W SR TG B ORS BRI, U LA P 70l 38 A AR

2.15.2 AESFEHE (Vintry)

WHZHE L (Vintrv) NADCHRSE T —MEE IR . Vintry N BERZFIADCL_INL7HI N IE

2.16 HBITHRIAR (SWD) FIE{T4LEHY (SWO) #O

N HRARM®IISWDHE 1, 32— HAT RN T, T DLSEEL SR AT 2R Bl COE R B H by, SEExS
H bR iR sk SRt 3R SWODhREAE g il it 5 20 BRER A ]

B T XTX T %253 299 0o
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b \)
3 Bl IThEEE X
AT32F405F1AT32F402 K584 51 I ELAH 2, BR 1 /0 B LASE IR AEAR A v 3 4b o
B 1. AT32F405 &% LQFP64 5| oA
o
|_
0O
O
o
— N +dO LU <
S R Rl MM BMN000 <<
>N—T i T TR N T Y I Y T o Y T a Y a TR D
(I I Il i
MO ANAOOOODOMNOULOSOONAHOO
O O OV O OVLLHOHLOLLLUOLUOLOLWOWLLWLWLWS
Voo [ 1 481 PF7
PC13 [ 2 470 PF6
PC14 | 3 461 PA13
PC15 [ 4 4501 PA12
PFO | 5 441 PA11
PF1 [ 6 431 PA10
NRST [ 7 42 PA9
PCO ] 8 4177 PAS8
PC1 L 9 LQFP64 40 PC9
PC2 10 391 PC8
PC3 11 381 PC7
Vssa 12 370 PC6
Vppa 113 36 Voo
PAO (14 35 OTGHS1 D+
PA1 |15 341 OTGHS1 D-
PA2 []16 330 OTGHS1_ R
MNOOOAANMSSWULON~NOOOIDO d N
T A A NN ANANNNANNNNMMEM
U0y gogd
IPIgggo08magd 49
[ T O o O T T o T o Y s WY W A W A M W 04 [0} m
[a e o
noo B0 #2670 TR 2:99, 5040
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1:[- AT32FA05/402 25 BB T

Bl 2. AT32F402 &% LQFP64 5| {4345

o
'_
@]
@)
o
— N0 <
0 DR ANOLTONA A A
LD O000ICL
>S>ao0oAo0onoaoaooaoaana
sininisininisisininininininlnlS
MO N AOOODONOLUOTOMANAOO
COOOOWLWOWLWOLWLWLOLWLWL S
Vop O 1 481 PF7
PC13 ] 2 471 PF6
PC14 [ 3 461 PA13
PCi15 ] 4 4517 PA12
PFO O] 5 440 PA11
PF1 [l 6 431 PA10
NRST | 7 4211 PA9
PCO ] 8 4111 PAS8
PcCi1C 9 LQFP64 401 PC9
PC2 10 390 PCS8
PC3 11 381 PC7
Vesa 112 3701 PC6
Vopa 113 361 PB15
PAO (114 3571 PB14
PA1 (15 341 PB13
PA2 016 331 PB12
MNOOOOdANMSELWLOMN~NOO O N
T T AN NANNANNNNNNMME
D000 ouUgoouUggoug
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B, BRI AR ALE K 51 BIZhRE 5 SCbr o AR F o BRAPRRARE G, 75 72 5= A7 9 1] Fn 2
KI5 BT GPIOE BONTFE A - 51 F /2@ 1d GPIOX_MUXXZF A7 &L FEDhRE, BT nThae i 41
BAFAF A BARIE TR R KT BE -
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z ozl | Z|az| & = | &
L Ll & | L |LiL| & O
|90 J| 0|90 3
- 1|1 - 1|1 Vop S | - - HR
ERTC_OUT/ TAMP1 /
-l 212 -]121|2 PC13 /O | FT - WKUP2
-1 33| -1]3]S3 PC14 110 | TC - LEXT_IN
-4l 4] -] 4|4 PC15 110 | TC - LEXT_OUT
2 2 PFO /O | TC TMR1_CH1 /12C1_SDA HEXT_IN
TMR1_CH2C /12C1_SCL /
3|66 ]|3|6]6 PF1 /O | TC SPI2.CS /1252 WS HEXT_OUT
4 7|7 |4 7|7 NRST /0| R BRI | WEEAMHE (KEFERO
I2C3_SCL/I12C1_SCL/
- - | 8] - -] 8 PCO I/O |FTa USART6_TX/ UART? TX ADC1_IN10
12C3_SDA/
SPI3_MOSI /12S3 SD/
- -l 9| - - 19 PC1 I/O |FTa SPI2_MOSI /12S2_SD/ ADC1_IN11
I2C1_SDA/
USART6_RX / UART7_RX
SPI2_MISO / 1252_MCK /
- - l10| - - |10 PC2 I/O |FTa 125, SDEXT / UARTS_TX ADC1_IN12
SPI2_MOSI /12S2_SD/
11 11 PC3 I/O |FTa UARTS. RX ADC1_IN13
- 8 | 12| - 8 | 12 Vssa S | - AL
5|9 (13| 5| 9 |13 Vopa S | - DL
TMR2_CH1 / TMR2_EXT /
TMR9_CH2C /12C2_SCL / ADC1_INO/ TAMP2 /
61101141 6 |10 14 PAO VO |FTa USART2_RX/USART2_CTS/ WKUP1
USART4_TX/
TMR2_CH2 / TMR9_CH1C /
[2C2_SDA/12C1_SMBA/
7 |11]15| 7 |11 15 PA1 I/O |FTa 2SF5. SD / USARTS. RTS DE / ADC1_IN1
USART4_RX/QSPI1_IO3
TMR2_CH3/TMR9_CH1 /
8 |12 16| 8 | 12| 16 PA2 I/O |FTa I2SF5_CKIN / USART2_TX / ADC1_IN2
QSPI1_CS
TMR2_CH4 / TMR9_CH2 /
9 | 13|17 | 9 | 13| 17 PA3 I/O |FTa 1252 MCK / USART2. RX ADC1_IN3
- - |18 - - | 18 PF4 /O | FT TMR2_CH1 / 12C1_SDA -
- - |19 - - |19 PF5 /o | FT TMR2_CH2 / 12C1_SCL -
D D S S ‘ﬁ‘ [ ] [ ]
oooABIE Yoo NN THRA299, so40
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QFN32
LQFP48/
QFN48
LQFP64

QFN32
LQFP48/
QFN48
LQFP64

5 AR
(RALJEThEED

Bl ESity
GPIOZ#?

RAThEE®

FAnZh Be

PA4

FTa

12C1_SCL/
SPI1_CS/12S1_ WS/
SPI3_CS/12S3 WS/
USART2_CK / USART6_TX /
TMR14_CH1/OTGHS1_SOF

ADC1_IN4

11 | 15

21

11

15

21

PAS

110

FTa

TMR2_CH1/ TMR2_EXT /
SPI1_SCK /12S1_CK/
USART3_CK / USART3_RX /
USART6_RX / TMR13_CH1C

ADC1_IN5

12 | 16

22

12

16

22

PAG6

110

FTa

TMR1_BRK / TMR3_CH1/
SPI1_MISO / [2S1_MCK /
12S2_MCK / USART3_CTS /
USART3_RX/TMR13_CH1/
QSPI1_IO0/ QSPI1_I02

ADC1_IN6

13 | 17

23

13

17

23

PA7

110

FTa

TMR1_CH1C / TMR3_CH2/
12C3_SCL/
SPI1_MOSI/12S1_SD/
USART3_TX/ TMR14_CH1/
QSPI1_IO1

ADC1_IN7

24

24

PC4

110

FTa

TMR9_CH1 /12S1_MCK /
USART3_TX / TMR13_CH1/
QSPI1_I02

ADC1_IN14

25

25

PC5

110

FTa

TMR9_CH2 /12C1_SMBA /
USART3_RX / TMR13_CH1C/
QSPI1_IO3

ADC1_IN15

14 | 18

26

14

18

26

PBO

110

FTa

TMR1_CH2C / TMR3_CH3/
SPI1_MISO / [2S1_MCK /
SPI3_MOSI /12S3_SD /
USART2_RX / USART3_CK /
QSPI1_I00 / [2SF5_CK

ADC1_IN8

15 | 19

27

15

19

27

PB1

110

FTa

TMR1_CH3C / TMR3_CH4 /
SPI1_MOSI /12S1_SD/
SPI2_SCK /12S2_CK /
USART2_CK / USART3_RTS_DE /
TMR14_CH1/QSPI1_SCK/
I2SF5_WS

ADC1_IN9

16 | 20

28

16

20

28

PB2

I/10

FT

TMR2_CH4 / TMR3_EXT /
12C3_SMBA/
SPI3_MOSI /12S3_SD /
TMR14_CH1C/QSPI1_SCK

29

21

29

PB10

I/10

FTf

TMR2_CH3 /12C2_SCL /
SPI2_SCK /12S2_CK /
12S3_MCK / USART3_TX /
QSPI1_IO1/QSPI1_CS

22

30

PB11

I/0

FT

TMR2_CH4 /12C2_SDA |
I2SF5_CKIN / USART3_RX /
TMR13_BRK / QSPI1_MOSI_I00

30

PB12

I/0

FT

TMR1_BRK /12C2_SMBA /
SPI2_CS/12S2_ WS/
SPI3_SCK /12S3_CK /

USART3_CK /OTGHS1_ID /
I2SF5_WS
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~ ~ 3) g 123
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Zz ozl & | =z |z & = | &
L |L T 6 o |WLiC 6 o
|90 J| 0|90 3
- |23 |31] - |23|31 Vss S | - 7 Hh
- - - |17 | 24| 32 Vop S | - A AR
TMR1_BRK /12C2_SMBA /
SPI2_CS/12S2_ WS/
o R N R I IS PB12 Vo | FT SPI3 SCK /12S3_CK / -
USART3_CK / I2SF5_WS
CLKOUT / TMR1_CH1C/
I2C3_SMBA /
- | 24|32 - | 26|34 PB13 /O | ET SPI2_SCK /12S2_CK / -
I2SF5_CK /12C3_SCL /
USART3_CTS/OTGHS1_VBUS
OTGHS1 PHYZ %5 it i HBH
- - - 4) - -
171 25| 33 OTGHSI_R (512 KQ + 1% BB S )
18|26 |34 | - - - | OTGHS1. D-@W | - | - OTGHS1_D-
19|27 (35| - - - | OTGHS1 D+@ | - | - OTGHS1_D+
TMR1_CH2N/12C3_SDA/
- - - - | 27| 35 PB14 /O | FT SPI2_MISO / 12S2_MCK / -
I2S_SDEXT / USART3_RTS_DE
RTC_REFIN/
- - - - | 28| 36 PB15 /O | FT TMR1_CH3N/12C3_SCL / -
SPI2_MOSI / 12S2_SD
20 | 28 | 36 | - - - Vop S| - B R
TMR1_CH1/TMR3_CH1/
- - | 37| - - | 37 PC6 /O | FT I2C1_SCL /12S2_MCK / -
USART6_TX/UART7_TX
TMR1_CH2 / TMR3_CH2 /
I2C1_SDA/
- - | 38| - - | 38 PC7 /O | FT SPI2_SCK /12S2_CK / -
1253 _MCK /
USART6_RX / UART7_RX
TMR1_CH3/ TMR3_CH3/
- - 13| - - | 39 PC8 /O | FT I2SF5_MCK / UART8_TX / -
USART6_CK_RTS_DE/QSPI1_lO2
CLKOUT / TMR1_CH4 /
TMR3_CH4 / 12C3_SDA /
- - |40 | - - | 40 PC9 /O | FT I2SF5_CKIN / UART8_RX / -
I2C1_SDA/OTGHS1 OE/
QSPI1_100
CLKOUT/TMR1_CH1/
TMR9_BRK /12C3_SCL /
- | 29411829 )4l PAB VO | FT USART1_CK /USART2_TX/ )
UART7_TX/OTGFS1_SOF
CLKOUT / TMR1_CH2 /
I2C3_SMBA /
- |30 |42|19| 30|42 PA9 /o | FT SPI2_SCK /12S2_CK / -
USART1_TX/I12C1_SCL/
TMR14 _BRK/OTGFS1_VBUS
D D S S ‘ﬁ‘ [ ] [ ]
oooABIE Yoo FIBN THRA299, so40
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Amen | B | & :
o (Yo o Y
Zz ozl & | =z |z & = | &
L |Wir 6 i |WiT 6 o
|90 J| 0|90 3
ERTC_REFIN/TMR1_CH3/
SPI2_MOSI /12S2_SD /
- | 31|43 |20 | 31|43 PA10 /0 | FT I2SF5_SD / USART1_RX / -
I2C1_SDA/OTGFS1_ID/
I2SF5_MCK
TMR1_CH4 /12C2_SCL/
SPI2_CS/12S2_ WS/
21 (32 |44 | 21|32 44 PA11 /0 | TC 12C1. SMBA/ USARTL CTS / OTGFS1_D-
USART6_TX/ CAN1_RX
TMR1_EXT/12C2_SDA/
SPI2_MISO / 12S2_MCK /
22 33|45 | 22|33 45 PA12 IO | TC | 12sks SDEXT / USARTL RTS. DE / OTGFS1_D+
USART6_RX / CAN1_TX
PA13/IR_OUT/
PA13 I2C1_SDA/12S_SDEXT/
23134 |46 123134146 | qupoey |VO|FT SPI3_MISO / 1283 MCK / -
OTGFS1_OE
[2C2_SCL / UART7_RX/
- |35 |47 | - | 35|47 PF6 /0 | FT QSPIL. 100 -
- |36 |48 | - | 36| 48 PF7 /0 | FT 12C2_SDA / UART7_TX -
PALA PA14/12C1_SMBA/
24|37 |49 | 24 |37 | 49 | quciey | VO | FT SPI3_MOSI /12S3_SD/ -
USART2_TX
TMR2_CH1 / TMR2_EXT/
SPI1_CS/12S1_WS/
SPI3_CS/12S3 WS/
25 |38 |50 | 25 | 38 | 50 PA15 /0 | FT USARTLTX / USART2, RX / -
UART7_TX/USART4 RTS_ DE/
QSPI1_102
SPI3_SCK/12S3_CK /
- | - |s1| - | - |51 PC10 /0 | FT USART3_TX/USART4_TX / -
QSPI1_lO1
12S_SDEXT / SPI3_MISO /
- | - |52 - | - |52 PC11 /0 | FT 12S3_MCK / USART3_RX / -
USART4_RX/QSPI1_CS
TMR11_CH1/I12C2_SDA/
SPI3_MOSI/12S3_SD/
) © 58 - - | 58 PC12 Vo | FT USART3_CK / USART4_CK/ )
USART5_TX
TMR3_EXT / USART3_RTS_DE / )
- | - |54]| -] - |54 PD2 /0 | FT USARTS. RX
SWO / TMR2_CH2 /
12C2_SDA/
SPI1_SCK/12S1_CK/
26 | 39 | 55|26 | 39|55 PB3 /O | FTf SPI3_SCK/12S3_CK / -
USART1_RX / USART1_RTS_DE/
UART7_RX/USART5_TX/
QSPI1_I03
D D S S ‘ﬁ‘ | | |
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AT32F405 AT32F402

5 AR
(RALJEThEED

RAThEE® FAnZh Be

Bl ESity
GPIOZ#?

QFN32
LQFP48/
QFN48
LQFP64
QFN32
LQFP48/
QFN48
LQFP64

TMR3_CH1/TMR11_BRK/
12C3_SDA/
SPI1_MISO /12S1_MCK /
27 | 40 | 56 | 27 | 40 | 56 PB4 /0 | FT SPI3_MISO / 12S3_MCK / -
USARTL_CTS / UART7_TX/
USART5_RX / QSPI1_SCK /
12S_SDEXT

TMR3_CH2 / TMR10_BRK /
12C3_SMBA /
SPI1_MOSI /12S1_SD/
SPI3_MOSI /12S3_SD/
USART1_CK / USART5_RX/
USART5_CK_RTS_DE / QSPI1_I00

TMR4_CH1 / TMR10_CH1C /
I2C1_SCL /12S1_MCK /
29 | 42 | 58 | 29 | 42 | 58 PB6 /o | FT I2SF5_WS / USART1_TX/ -
USART5_TX / USART4_CK /
QSPI1_CS

TMR4_CH2 / TMR11_CH1C/
[2C1_SDA/I12SF5_CK/
30 | 43 | 59 | 30 | 43 | 59 PB7 /O | FT USARTL _RX / USART4_CTS / -

QSPI1_IO1
31|44 | 60 | 31| 44 | 60 |PF11®/BOOTO| I/O | FT - Ja s kR0

TMR2_CH1/ TMR2_EXT /
TMR4_CH3/TMR10_CH1/
32 | 45 | 61 | 32 | 45 | 61 PB8 /O | FT I2C1_SCL / 12SF5_SDEXT / -
USART1_TX/USART5_RX/
CAN1_RX/I12SF5_SD

IR_OUT / TMR2_CH2 /
TMR4_CH4 / TMR11_CH1/
I2C1_SDA/

- | 46| 62| - | 46| 62 PB9 /O | FTf SPI2_CS/12S2_ WS/ -
I2SF5_SD /12C2_SDA/
USART5_TX / CANL_TX /
12S1_MCK / QSPI1_CS

28 | 41 | 57 | 28 | 41 | 57 PB5 /O | FT WKUP6

- |47 | 63| - | 47 | 63 Vss S | - 7
1 |48 | 64| 1 | 48 | 64 Vop S | - v R
- |-149| - - |-149| - EPAD s | - v
(Vss)
EPAD . .
33| - - | 33| - - (Vs / Vssa) S | - Bre s | B

Q) I=%AN, O= fiih, S= M.

(2) TC= FpiEH T, FT= —MR5 VHPAER, FTa= #riil)Ees VISFAR, FTf=5 VR FAZH20 mARAEES), R= i
HHET AR EA S . HRFTasl g E TS BN B, SR TR, HAS VAP 2R wE
NIRRT, NS VPR 2R, N BT i/ TVDD + 0.3 Ve

(3) F—GPIOEIHHAEVENTOUTIRE.

(4) OTGHSELHSIM, THEGPIORKEEMHIkE.

(5) HEAhijE, PA13/PA145| ML E N E It SWDIO/SWCLK, i SWDIO S| Bl i 4 3B L iz A BRI SWCLK 51 B P4 36 iz i

BLFF AR
(6) HAL, PRGBSI FHoRAS, Brk T AR B AR A
0008 a0 B3N 185399 5040
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4 B SR
4.1  WRFKAHF
4.1.1 BPRBERBE

A S/ NN R AE SR IS A AR, AR RARE T 5 B BB OB SR &Vl Beih
AEL T 24, DHAPIME £ 3 iHE% (mean £ 30) 7931108, AareE /=4 Fdk AT,

4.1.2 BAIEE

R S HEFTa= 25 °CHIVpp=3.3 V.
4.1.3 HAIEHLR

SR I BAH TR R &I

4.1.4 HHFR

Ko TR
Backup circuitry
(LEXT, RTC, Wake-up logic, BPR)
ouT
3
=
GPIO [ & o]
D Logic
>
IN °
Kernel logic
(CPU,
Digital
VDD VDD I Memories)
I I
v W LDO >
|
4.7 yF  — 1x 100 nF —
HY - each Vpp/Vss pair [ r
Rs +—
VDD
I
——
Voo [
L !
HICK, PLL
100 NF b ADC Ly CK, !
+ 1 YF  —
Vssa [ »

B T XTX T % 36 3t 299 0o
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AT32F405/402%& %] HIEF M

42 AN AE
421 WiEE
INEEZ AT BB an Rl [ 4t i RBUEE ] %1% (£10, #11, £12) Hhes i, naes 3
AR AVERS IR . X B 45 R A I B R BAT, IR AN RORAE BE 25 A1 T 24 I T REVESRAE TG
o a I TARAE B K AB 25 A1 T S RE M 284 1) T S
R 10. BERME
iy HiR BR/AME BAME XA
Vopx-Vss AR AL LR -0.3 4.0
FEFT, FTE5] BRI Bk
EFTas| LR, 5w E AT Vss-0.3 6.0 v
Vin CTD/NSE VAN & YN VR R
TETCHI I - N o
TEFTad I LIR30 R ot Ves0:3 40
|AVppy| AR L5 | R TR] F) H T 22 50 v
[Vssx-Vss| | ANRIFEHL 51 BE 2 8] ) B s 22 50
® 1. B
G Epa BRXME X0
Ivop 2 Vop BRIEZE IS R RN 150
lvss LT VesHL 2 H A FLE (I H LD 150 oA
o 1F R GPIOANZ i) 5] JA1_E 1) % e i 25
R GPIOAZE I 5] J_E )% L F i -25
£ 12. BERHE
i) P HifE XA
Tste il A7 B Y [ -60 ~ +150 o
T RO A i 125
ooofABI Yoo LR A2 5040
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4.2.2 HSHUERME:
FEF ZAAFEFIER (HBM, CDM, MILU) , bR E vk, S50 gE 47 o8 Bt DLk 2
B I H SRR T RE
BHBCE (ESD)
B HE R B I B T A AR BT A 51 B . IR AN AT A JS-001-2017/3S-002-201 845 i
13, HHEBEE
s 2 %1 E-Sis B/ME Bfr
VespHemM) | AR LR (AR TY) Ta=+25°C, f#JS-001-2017 3A +5000 v
Vespcowm) | Ff L LR (FE L&A | Ta =425 °C, £54JS-002-2018 n +1000
#A&RY (Static latch-up)
N T PG U R TR AR N AT S EIAIJESD78E S i HE B AR S b v 1) B AN S AR BT -
o NREANHYEGI I, RO ARt R
® ERAMIA . HrH AT B I GPIO 5] B N R .
R 14. BERBE
=] E 20 & BRI
LU [y e Ta=+105°C, #&EIA/JESD78E Il 2XA (200 mA)
noo B0 #1381 TR 299 5040
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AT32F405/402%& %] HIEF M

43  HE
4.3.1 EATI{E&M
£ 15. W TIE¥®M
inc] E 21 %1 BME | BOKME | B
13V 0 216
ficik | A ESAHBH Bh AR LDOH & 12V 0 168" | MHz
1.0V 0 108
feoki | A EBAPBAR B LDOHJE 13V, 12V 0 29 | Mhz
1.0V 0 freLk
frcLk2 N EBAPB2I 4f 55 R - 0 fHeLk MHz
Vbb iR TR R - 2.4 3.6 \%
Vbpa FEAOL YR A H W15 Voot A Vop \Y;
LQFP64 — 10 x 10 mm - 232
LQFP64 —7 x 7 mm - 212
Po IRFERL: Ta=105°C |LQFP48 —7 x 7 mm - 212 mw
QFN48 — 6 x 6 mm - 350
QFN32 - 4 x4 mm - 279
Ta WEGRAE - -40 105 °C
(1) #HCRM_BPDC# 7 #38{CRM_CTRLSTS% {7 #f, AHBR IR RNl #dit 120 MHz.
4.3.2 _bEANE B TR
# 16. LB AT i AR KA
5 2 BME | BKME | B
Vpp L FH# 2 0 oo ms/V
tvop
Voo T Fi# 2 20 oo us/vV
4.3.3 NEREALAH IR
R 7. NERE AL IR E BB
Ziincg 2H BAME | HAYE | BKME | B
VPoOR I B 1.81 2.08 2.4 \Y
VIR IR A BB 1.68@ 1.9 2.08 Y
Vivrhyst | LVRIBS - 180 - mV
S AL FFEEE]: Voo T Veor B #F 82 (8] i TresTTEMPO /G
TRESTTEMPO - - 3.5 - ms
CPUtHIaAT
(1) HZEATHESH, ALEE RN,
(2) PSR R THRE R S/ EUE VLR,
ooo®Bd% Yoo LR TR 298 5040

Web:www.manduic.com
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AT32F405/402%& %] HIEF M

B 10. b H R ALK B R R AL KB B

Vobp
A
POR \
A
VLvRhyst
LVR
4> TRresTTEMPO
» i
Reset
R 18. W 4RFE R AR
i S % B/ME | EME | BKE | B
X Nsb) S 2.19 2.28 2.37 Y
Veymi PVME#EE1 (PVMSEL[2:0] = 001) -
TR 2.09 2.18 2.27 \Y;
X Tt 2.28 2.38 2.48 Y
Vevmz PVMEE2 (PVMSEL[2:0] =010) -
TR 2.18 2.28 2.38 \Y;
) BTt 2.38 2.48 2.58 Y
Vevm3 PVMEE{E3 (PVMSEL[2:0] = 011) -
TR 2.28 2.38 2.48 \Y;
) bt 247 2.58 2.69 Y
VPvma PVMEE4 (PVMSEL[2:0] = 100) -
TR 2.37 2.48 2.59 \Y;
) bt 2.57 2.68 2.79 Y
VpvMs PVMEE{E5 (PVMSEL[2:0] = 101) -
TR 2.47 2.58 2.69 \Y;
X Etu) 2.66 2.78 2.9 Y%
VpvMe PVM#EE6 (PVMSEL[2:0] = 110) -
TREH 2.56 2.68 2.8 \Y,
X ETHE 2.76 2.88 3 v
Vevmr PVMEE7 (PVMSEL[2:0] = 111) -
TR 2.66 2.78 2.9 \Y;
Vavs p(M | PVMIR i - - 100 - mvV
Ioo pvm)M | PVMER IR TE #E - - 18 40 uA
(1) HEGATEEE, ATEEF PRk,
% 40 ﬁ Té’fil 0-21'99%-5940

DDD@@DD
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Pl AT32F405/402 2% $URFM
434 FEEEEAGH

& 19. WENAFa AR

Ghine) Z¥ e HAUE = INIA LA
Teroc | HiFEMT[A] - 40 42 Hs
BAX (2 K595 EBRIN ] AT32F405xC/402xC 13.2 16
o FX (1K F95) SRR AT32F405xB/402xB 6.6 8 me
tme AR BRI (] - 8.2 10 ms

(1) BBIRE, AT IR
# 20. PIHIRAEAEAE B4 R ECR RO

s S x4 B/ME BRIE BAE By
Neno | FHfr (3ESIRED Ta=-40 ~ 105 °C 100 - - T
tReT | B RAE IR Ta=105 °C 10 - - F

(1) T RIE, AFEL .

4.3.5 e BERRE

RIS 5 2 MSEME R RS TErS, MGG, AEA IR, XL SHO R &R
BT FREEREE . GPIOSI I fd. i E . CTAEME . GPIOMIMEIFE A, LA
FHAT ARRS S5
BRI B K B IR T B
WAERIERAE T IR %M T
® i IGPIOS| Al TRE I .
®  [NAEAEMHE RS HI T 1) I E] B fucuc AR R % (0 ~ 32 MHzI A0 N 545 1, 33 ~ 64 MHzIH 14
AW, 65 ~ 96 MHzIN 242645 A 1], 97 ~ 128 MHzIN N3 ANE45 A 1], 129 ~ 160 MHzI}
NANEER; ], 161 ~ 192 MHzIN 544645 A ], 193 MHzLL E N6 4ER D o
T8 PR TS o
UH A AN
— #ifrcik > 120 MHz, fpcik = freik/2, freike = froiks fapccik = freiko/8;

— #fucik £ 120 MHz, fecika = froiks froike = froiks  fapcoik = froika/8.
®  [GARRFIbRE, HURE R AEVop = 3.3 VAITA = 25 °CHHIAE 2], & KAEZTEVop = 3.6 VIR
231,

B T XTX T %40 299 0o

Email:sales@manduic.com
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R 21. BT RS i 78

LDOHLIR HRUE
Gine) 28 i freLk Bfr
Vv ERRFTR SN B | KT S
216 MHz 13 57.1 30.6
200 MHz 1.3 53.1 28.5
180 MHz 1.3 49.8 26.5
168 MHz 12 40.7 22,0
144 MHz 1.2 35.1 19.1
RSB 420 MHZ 12 327 16.6 A
HEXT) % 1108 Mz 1.0 24.1 12.2
72 MHz 1.0 16.7 8.83
48 MHz 1.0 1.7 6.47
36 MHz 1.0 9.19 5.21
24 MHz 1.0 6.74 4.06
o | 2 TR 12 MHz 10 3.59 2.21
BRI 216 MHz 13 57.0 30.4
200 MHz 13 52.9 28.4
180 MHz 13 49.6 26.3
168 MHz 1.2 405 21.8
144 MHz 1.2 34.9 18.9
RN R | 120 MHz 1.2 325 16.4
(HICK) @ 108 MHz 1.0 23.9 11.9 mA
72 MHz 1.0 16.5 8.61
48 MHz 1.0 115 6.25
36 MHz 1.0 8.97 4.99
24 MHz 1.0 6.51 3.84
12 MHz 1.0 2.56 1,61
(1) Shiit e 12 MHzZ.
(2) Mfrcux> 12 MHZI 3 FIPLL.
o008 oo Fan TR B 5040

Web:www.manduic.com Email:sales@manduic.com



1:[- AT32FA05/402 25 BB T

R 22. EEIRAEAT B S s 7R

LDOH & HEME
s 28 %4 freLk ¥ A
V) ERRATA AN | RHAIFTE #h
216 MHz 1.3 43.1 8.92
200 MHz 1.3 40.0 8.37
180 MHz 1.3 36.0 7.75
168 MHz 1.2 31.0 7.19
144 MHz 1.2 26.8 6.20
FEAMB AR | 120 MHz 1.2 25.8 6.23
(HEXT) W@ 1108 MHz 1.0 18.5 4.22 mA
72 MHz 1.0 13.2 3.59
48 MHz 1.0 9.47 3.03
36 MHz 1.0 7.54 2.69
24 MHz 1.0 5.72 2.44
o R A 3 ) 12 MHz 1.0 3.23 1.52
AR HL IR 216 MHz 1.3 429 8.64
200 MHz 1.3 39.8 8.10
180 MHz 1.3 35.8 7.51
168 MHz 1.2 30.8 6.76
144 MHz 1.2 26.6 6.03
FEOE NP | 120 MHZ 1.2 25.6 5.80
(HICK) @ 108 MHz 1.0 18.3 3.99 mA
72 MHz 1.0 13.0 3.39
48 MHz 1.0 9.27 2.83
36 MHz 1.0 7.33 2.49
24 MHz 1.0 5.50 2.27
12 MHz 1.0 2.40 1.26
(1) AMERETEP 12 MHZ,
(2) Hfrcik > 12 MHzI 5 FIPLL.
ooo®Bd% Yoo LR TR 298 5040
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R 23. BATHRA TS K AFEFE

ws | % bt o | TPORE R i
) TA=85°C | Ta=105°C
216 MHz 1.3 67.1 74.3
200 MHz 1.3 63.1 69.8
180 MHz 1.3 59.0 65.1
168 MHz 1.2 485 54.0
144 MHz 1.2 42.8 48.2
ERANE R (HEXT) @ [ 120 MHz 1.2 40.3 457 A
fERe AT A1k 108 MHz 1.0 29.4 33.2
72 MHz 1.0 21.4 25.0
48 MHz 1.0 16.4 20.0
36 MHz 1.0 13.8 17.4
24 MHz 1.0 1.4 14.9
o BT 12 MHz 1.0 8.19 1.7
A LI 216 MHz 1.3 39.4 46.0
200 MHz 1.3 37.4 437
180 MHz 1.3 355 41.2
168 MHz 1.2 29.1 34.3
144 MHz 1.2 26.2 31.3
B AMEEE (HEXT) @ 120 MHz 1.2 23.7 28.8 "
KA % 108 MHz 1.0 17.0 20.5
72 MHz 1.0 13.3 16.8
48 MHz 1.0 11.0 14.5
36 MHz 1.0 9.72 13.2
24 MHz 1.0 8.55 12.0
12 MHz 1.0 6.70 10.1
(1) AMEBEFEP 912 MHZ, *fucik > 12 MHzE H AIPLL.
% 44 ﬁ Tgﬁl 0-2.|f99%-5940
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R 24. BIRBENT MR KHBERIER

ws | % bt o | TPORE R i
) TA=85°C | Ta=105°C
216 MHz 1.3 52.7 59.7
200 MHz 1.3 49.8 56.1
180 MHz 1.3 471 52.1
168 MHz 1.2 38.3 43.7
144 MHz 1.2 34.0 39.4
ERANE R (HEXT) @ [ 120 MHz 1.2 33.0 38.3 A
fERe AT A1k 108 MHz 1.0 23.5 27.5
72 MHz 1.0 17.8 21.4
48 MHz 1.0 14.0 17.5
36 MHz 1.0 12.0 15.5
24 MHz 1.0 10.1 13.6
o M ARAR U ) 12 MHz 1.0 7.58 11.0
A LI 216 MHz 1.3 17.1 23.3
200 MHz 1.3 16.7 227
180 MHz 1.3 16.3 22.1
168 MHz 1.2 13.4 18.3
144 MHz 1.2 12.6 17.6
B AMEEE (HEXT) @ 120 MHz 1.2 12.4 17.4 "
KA % 108 MHz 1.0 8.75 12.1
72 MHz 1.0 7.83 1.3
48 MHz 1.0 7.25 10.7
36 MHz 1.0 6.91 10.3
24 MHz 1.0 6.67 10.1
12 MHz 1.0 5.73 9.15
(1) AMEETECH12 MHZ, Hfucik > 12 MHzH JE HPLL.
% 45 ﬁ Tgﬁl 0%99%-5940

DDD@@DD
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R 25. FREEIRAARHLE T B BRI CK BT R

HRIEO BKER
G ¥ FAF Vobp = Vobp = Ta= Ta= Ta= LA
2.4V 33V | 25°C | 85°C | 105°C
LDO 4t Fiz47#ix, HICK Fl
- N o " 895 900 7600 12600
IRIEIRAE L | HEXT 265, WDT 55
PR B | LDO Ab T ph#Es 8 H LPDS1 2 L@ MA
oo |® B A1, HICK F1 HEXT % 463 465 4200 7300
B, WDT 2]
MU | LEXTRIERTC . 24 3.7 4.7 6.1 8.6 A
LR | LEXTFIERTCH S 34 5.1 6.3 7.8 10.3 H
(1) WA RAETA = 25 °C LR EH] .
(2) MLGEIEEL, NELEF IR,
(3) AT OTGHSHKThFE 1 B i NIRIEIRRE 0. $£412 WLAT32F405/402 % 51 B Tt
(4) BE L Z A ] R M L 780 {1 F B0 435
& 11. LDO TEBATHEAMN, BRI T F 82 R EFEEAFN Voo N 5B RIXTH
9,000
8,000
7.000
8,000
—_ 5,000
< ——38V
= 4,000 ——33V
g 3,000 ——24V
2.000
1,000
*— 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 95 100105
Temperature (°C)
noo B0 # 46 1 TR 299 5040
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B 12. LDO AR ZhFEIREAR, RIEIRAR ST BB I FEE AN R B Voo I 518 B RIXT E

Current (uA)

9,000
8,000
7,000
8,000
5,000
4,000
3,000
2,000

1,000

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

Temperature (°C)

——

0

—8—36V
——33V
—a—24V

Bl 13, AR T KSR i AR FE A R B Voo B 538 B HIXT E

9

—8—36V
——33V

Current (uA)
9 T

——24V

® ——

3
. PA — — 1
L= < 2

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 95 100105
Temperature (°C)

DDD@@DD

Web:www.manduic.com
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MBS TE #E
TS I 2% (0 AR 6 T

® JITHIIGPIOT| IR AL IR .

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

R 26. WESMRAEAHAREE

DDD@@DD

Web:www.manduic.com

LDORE (VD
WEAME LN 17A

1.3 1.2 1.0

DMA1 4.1 3.78 3.00
DMA2 4.07 3.73 2.99
SRAM 1.42 1.32 1.09
Flash 16.39 14.77 11.85
CRC 0.38 0.36 0.31
GPIOA 0.45 0.44 0.37

AHB GPIOB 0.45 0.43 0.35 HA/MHz
GPIOC 0.45 0.44 0.35
GPIOD 0.46 0.44 0.35
GPIOF 0.45 0.44 0.35
OTGHS1 18.42 16.58 13.53
OTGFS1 15.89 14.35 11.96
QSPI1 14.13 12.65 10.17
TMR2 8.61 7.80 7.32
TMR3 6.44 5.84 5.25
TMR4 7.31 6.63 6.00
TMR6 0.37 0.37 0.36
TMRY? 0.37 0.36 0.34
TMR13 3.24 2.95 2.74
TMR14 3.30 2.99 2.71
WWDT 0.11 0.09 0.08
SPI2/I12S2 2.42 2.24 1.79
SPI3/I2S3 2.47 2.27 1.81
APB1 USART2 2.66 2.42 1.98 HA/MHz
USART3 2.63 242 1.98
USART4 2.75 2.49 1.99
USARTS 2.65 242 1.98
12C1 6.28 5.57 4.38
12C2 6.37 5.68 4.68
12C3 6.31 5.66 4.41
CAN1 2.62 2.44 1.96
PWC 0.43 0.39 0.33
USART7 2.66 2.44 1.98
USART8 2.67 2.42 1.94
% 48 ﬁ Tgﬁl O-z.l.'%?)-5940
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AT32F405/402%& %] HIEF M

LDOHE (V)
W ES L:Xivd
1.3 1.2 1.0
TMR1 10.18 9.24 7.53
USART1 2.59 2.36 1.93
USART6 2.63 2.40 1.95
ADC1 2.07 1.90 1.55
SPI1/12S1 2.53 2.32 1.91
APB2 SCFG 0.09 0.08 0.07 MA/MHZz
TMR9 5.92 5.34 4.34
TMR10 3.63 3.29 2.69
TMR11 3.74 3.39 2.77
I2SF5 1.00 0.95 0.77
ACC 0.23 0.20 0.17
4.3.6 HERETBHIRGRE
15 FH BB AR IPR B VR B 7= 2R ) R TR AR e
FE AN R (HEXT) A PUE H—4N4 ~ 25 MHz ) S48/ 0 BV IR 28 A R IR s re e o AR Fh
G BT TR P I RSN T A, W R AR RIS R . ER A,
RSN A1 B2 U AU V] e M SE TR 2 1 5 A, DAIsl /DN HS 2% B AN Bh Nt AR e I TR . A 9% i
RIBIRAS I EN A IR, HEE. BES) , EEWAAERMRET R,
% 27. HEXT 4 ~ 25 MHz S {Ri M@

i S *AF B/ME BLRIE BXE BAfr
fHEXT N | TR A0 4 12 25 MHz
tsurexn)® | JE B[] Vopse Fa e 1.6 ms

(1) VSRS IR S50 o ot P/ ) S U IR 8 1) D R 2
(2) HZEATHSEH, AIEE P,
(3) tsumexn A SIS A], N FEREHEXTH I 2, HEGREEMLI2 MHZIRY X B . XA 2 E—1

FrAEr d AR S R g DA 2], AT e IR g A 1 R B AN IR T AR AR

X T CLufCre, U S ER . NS M r (AMER) 5~ 25 pFZ &N B
%, JFPERF S BRI AR EOERES . B HECuMCLAAMFEISE . SR HiE R @ 5 LLCL A CLi &
ITHEA RN BENSH . FEIRBCUMCLEN, PCBMMCUS| AT Z% AN (A LU
oA 5| 5 PCBAR ) L 45 4%10 pFAtit1) .
& 14, fHH 12 MHz G35 it 8.8 8

/ N HEXT_IN D fuex

/ _I_\ Bias

—e = 12 MHz RF | Controlled

\ —l—, crystal .

\ J gain

g \\ /'/ HEXT_OUT
G
nooddBI% oo Fa9T THREEID. 5040
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A58 FH A0 0% 9 U A B R S R B
R B RESECR A A SR A S BT o
R 28. mIESMEA I B

5 E 20 %M B/ME HAE BAE Bpr
fHEXT ext | FH P APEREHEpAiZR (M) 1 12 25 MHz
VHexTH | HEXT _IN%i N\ 51 v BT L 0.7Vop - VoD v
VHexTL | HEXT_IN% A\ 5 BAME B B [ Vss - 0.3Vop
tw(HEXT) L ) -
HEXT_IN =B K e ) 5 - -
tw(HEXT)
ns
tr(HEXT) . \
HEXT_IN_E A 80T B e [a)(h - - 20
tHHEXT)
CinHexT) | HEXT_INZF A& HTM - - 5 - pF
Dutyrext) | H=Lk - 45 - 55 %
IL HEXT_IN¥ A\ IR IR Vss < VIN < Vop - - +1 pA
(1) HsTfRUE, ATEA= RN,
Bl 15. M0 I PR B 3 IR e
A
Vihexth
(o)
[o)
Vihexit %
tr(HExT) > = > ti(HExT) _ >t <—’*'CW(HEXT)t
Thext
External fuext o IL
clock source |———» HEXT_IN
JLIMTL -
noo3BdE Yoo F50 R IR 299 5040
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A58 P oA /g R R 2 7 A AR A/ B e
ISR AR (LEXT) 1] DAl —A4~32.768 KHz K] i /e BV IR 244 PRI 4R 2 7 A o AR By
A5 BT R A S R A e A, Gl SR SRS B SR . AEN R,
PR AN A U ] BEMD ST IR 4% (0 51 R, DAVR/IN 2R AT S B AR e I Ta] o A7 9% AR
WIRAS RIS H O B, FERESE) , W AHRI AT R
& 29. LEXT 32.768 kHz S #RReHEM@
"E ZH FAF BME HEUE BAE | B

tsu(LeExT) JA B[] Vopse 2 5 I - 160 - ms
(1) WIREMEES SR &P SR A SR 45 .
(2) HZEATAGSE, AL =R,

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

I HEAECERET FHIHEKTE L : Cu=CLix Clz/ (CL1+ Ci2) + Cstray, FLH CstrayA: 51 Bl T HEL 2 AN
PCBHREPCBAH K I LA, & RSB 2 T2 pF 27 pFZ[H].

& 16. {#FH 32.768 kHz & i 2.5 52

LEXT_IN

> fLEXT »
Bias

/ 1
\

I/ ?1 32&:5:(:'HZ RE | Controlled
\\ ! gain

‘b— \ 4

- \\ K LEXT_OuT

VE: LEXT_INALEXT_OUT /] /i ZEoF e fH - tHZ2 17T
noo3BdE Yoo E5R IR 299 5040
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][R

AT32F405/402%& %] HIEF M

5t PR A0 0% 9 U A (RO S R B
ERABG B RESECR A IMRIE A S B BT o

R 30. (RIESMEA I Bl

#e E 2 %M B/ME HRE BAE AL
flexT_ext | FH P AMBES AT 2R () - 32.768 1000 kHz
ViextH | LEXT_IN%i N\ 51 v BT o 0.7Vop - VoD v
Viextt | LEXT_IN% A 5] MK #LF B Vss - 0.3Vop
tw(LEXT) L )
LEXT_IN = B A ) () 450 - -
tw(LEXT)
ns
tr(LEXT) . )
LEXT_IN_EFA-BLT B A [ - - 50
trLEXT)
Cinext) | LEXT_INFFA B HTM - 5 - pF
Dutywext) | =5t 30 - 70 %
IL LEXT_IN#ii NI HL I Vss < VIN < Vop - - +1 pA
(1) HsTfRUE, ATEA= RN,
B 17, SRR BT BRI e
A
Viexth
0
0,
Viextt
toexny > > trex) > twuex -« tW(LEXT)t
Tiexr
External floxr ot IL
clock source = LEXT_IN
JLIMIL =
nooddBI% oo #5217 THREEID. 5040
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4.3.7 WNEBE BRI
RE AN EREREP (HICK)

% 31. HICK B &hidia:

s 2 x4 B/ME | HBUE | XME | B4
fHick R - - 48 - MHz
DuCyHick) | =5tk - 45 - 55 %
fEFH#E AR (DL AA88CRM_CTRL) () -1 - 1
ACCH#EM -0.25 - 0.25
Ta=-40~105°C 2.5 - 2.5
ACChick | HICKIR (45 i %
‘ Ta=-40 ~ 85 °C -2 - 2
H R HE@
Ta=0~70°C -1.5 - 1.5
Ta=25°C -1 0.5 1
tsu(rick)@ | HICKE 4 2 B [a] - - 2.0 2.4 us
IobHick)@ | HICK S £ ohE - - 315 370 pA

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

& 18. HICK I 3i¥§ 5 iR A% HE

2.0%

1.5%

1.0%

. 0.0%
R
= —8—Typ.
S s vin
<
-1.0% —— Max.
-1.5%
-2.0%
-2.5%
-40-35-30-25-20-15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105
Temperature (°C)
I P ERI B (LICK)
% 32. LICK )8tk
#e ZH %A HB/ME HAYE wAE AL
fuck™ | B - 25 35 45 kHz
(1) BEZEEWEAE, AEA IR,
I D S B ‘ﬁ‘ I | | ]
noo B0 # 53 1 TR 299 5040
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4.3.8 PLL §E

% 33. PLL %t
s ¥ B/MEW BRIE BAEOD | B
PLL# N8R 2 12 16 MHz
frLL N
PLL# NI 5 25 B 40 - 60 %
feLL_ouT | PLLAZ # e st 16 - 216 MHz
tock | PLLABAH I TE] - - 200 us
Jitter | Cycle-to-cycle jitter - - 300 ps

(1) BBIRE, AT IR
(2) TEILRAFEFIFIRE, TR PLLI AR 65U oot T VR

4.3.9 RTIFEAR A MER R [H]
TP BRI 1] R 05 32 S B HICKI B RO B S, BRI T O 610 2
BEYE EN TR
© EIRHEA: BT HE NIRRT BT A (00
© URBEIRSLFFHLIE: B APHICKAT .

K 34. (RIFEIE IR ]

5 S %1 HRUE L:<¥ivA
twusLEEP NG R - 34 us
LDOMt Fia 474K 450
VA S=3 It H
twuDEEPSLEEP TR A A g L DOM I et 500 ps
twusTDBY MR 0 iR - 800 us

4.3.10 EMC 439
BB R TR 77 T I 7 B DAk I SRR3R A T IR
ThEeEEMS (REREBUR )
® EFT: 7EVopflVss bl # A /2< 0 A W it i — MR B R (K Bk e CIE R A s e B34
DiRe AR 1R XA IEC 61000-4-4475 i
2% 35. EMS 4%
vias] BH %M AR

Vo fVes LA EG 610004y |00 33V LOFPBY Ta=+25°C,
’F ~f 47 -4-.
- VopAies BRI i * | fuok = 216 MHz, LDOHIJE1.3 V
JO R AR 1200 N 5 I 5 B R 4 R

S Vob = 3.3V, LQFP64, Ta=+25°C,
Verr | IR LR PR, Voo MIVss A 4A (24 kV)

o ) fucik = 168 MHz, LDOHIE1.2V
—A47 uFHEE I H A5 Voo fVss HIE S B
. Voo =3.3V, LQFP64, Ta=+25"°C,
—0.1 yF55 5 2R

frcik = 108 MHz, LDOHLJE1.0V

FESHFPORATEMCHRIVERE FAIILAL, AR MR R BT IA S P AT (. A A IEMCHE BE 5 1T B
AEARBERA VIS B, @R PR SHATEMCHLL, IR AT SEMCA AL

B T XTX T %543 299 0o
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4.3.11 GPIO 37 04544

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

% 36. GPIO & A4

&5 S %AF B/ME HWRIE BKRE L:=X (74
0.28 x Vpp +
VIL | BN P H - -0.3 - 01 \Y,
TCH N HL TR i
- o - Vop + 0.3
FTa%i\ = P f FERAR 5
— 0.31 x Vop +
VIH | FTAIFTHi N & P HLR - 08 \Y
WMANTA . BN ' - 55
FTafi A\ & - HL s
oA Rio SN TR
200 - - mV
Vhys | Jt 2505 ol 2 6 IR WD -
5% VoD - - -
Vss < VIN £ VoD
- - +1
TC GPIOHH
g | i NPE A R HLARL @) Vss<VINS55V LA
FT, FTf, flFTa ; . +1
GPIO 1§
Reu | 55 40 &5 Ha fHE) VIN = Vss 65 80 130 kQ
Rep | 5571 $i &5 4% HL LG ViN = Vb 65 70 130 kQ
Cio |GPIOSI KA - 9 - pF

(1) HassE bk 28 TF B PR B S . g s, AEAM IR,

(2) B FAEANAR 5] A S B AR, DUIJRS BB R AT e T B K E

(3) FT, FTf, FIFTas| X% N\ =T Voo + 0.3 VIEF, 244 H 8 _E i/ T iz BB
(4) BOOTOS| |55 T hr L FHA T 25 A o

FTr GPIO [ #52CMOSHITTLIF A (AFRHMAECE) , EMINRHEEE T 280K HCMOS L
HTTLSH.

i IRB0 IR

EH PN, GPIOITIEH At LRIE IR B LR A RERE I 4. 2. 179525 H IR 4 i K0 E 18 -

® i GPIO 1 A Vpp L3RBT HL IR AL AT, i EMCUTEVpp ESREUR i KIS THR, AREiaid
X REUE Elvop (ZWLZ1D)

® I GPION WU If MVss B H BT HL IS AT, 1 EMCUTEVss bt i KIs4T iR, AhE
R A B KA e EIvss (B ILFLD)

B T XTX T %55 3 299 0o
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Sy R
T [ GPI1O 41 /2 32X CMOSHITTLI

R 37. Fr A ERREO)

5 SH %4 w®/ME BAE ¥ A
& RSB RE S

Vou  |#nHifIEHF CMOSHi [, lio =4 mA - 0.4

Von Bt v PP 27V<Vops<3.6V Vpp-0.4 - v

VoL AR TTLHEE, lio=2mA - 0.4

Von T 27V<Vop<36V 2.4 - v

VoL AR P lio=9 mA - 1.3

Von Bt v PP 27V<Vops<3.6V Vop-1.3 - v

VoL Hr K P lio =2 mA - 0.4

Von it vy HLT 24V<Vop<27V Vbp-0.4 - v
BUK IR BN RE )

VoL i A T CMOS#i M, lio=6 mA - 0.4

VoH it vy HLT 27V<Vop<36V Vpp-0.4 - v

VoL i A T TTLHE T, lio=5mA - 0.4

VoH it vy HLT 27V<Vop<36V 2.4 - v

VoL AP lio=18 mA - 1.3

Von |Htiesd T 27V<Voo<36V Voo 1.3 ) v

VoL AP lio =4 mA - 0.4

Vou | ffti T 24V <Vop<27V Voo-0.4 ) v
WK IR IR RE S

VoL i A H CMOSi# T, lio=15mA - 0.4

Von it vy HLT 27V<Vop<36V Vpp-0.4 - v

VoL AP TTLHE D, lio=12mA - 0.4

VoH it vy HLT 27V<Vop<36V 2.4 - v

VoL AP lio =12 mA - 0.4

Von it vy HLT 24V<Vop<27V Vpp-0.4 . v
T IR\ BB 77 @)

VoL AP llo=25mA, 27V<Vop<36V

VoL AR llo=18mA, 24V <Vop <27V ) 04 v

(1) MZRA P, AL R
(2) GPIOMERERRMMIMABEANT, HVoulr ok i fEs) bt
Ik e
SNSRI 5 SURBUIEAE TR
R 38. MAZCHAEHE
e BH BMH BKE | Hf

texintpw(!) | EXINT {2 il g ol 2 41 45 -5 ) kv 9 52 10 - ns
(1) BB ORIE, AFEA AR

B T XTX T % 56 3t 299 0o
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4.3.12 NRST 3| jldek

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

% 39. NRST 3| st

BEE T AWK EREE, Rey (ZHTFE .

®wE E 24 Ak B/ME HARUE BAE B
Vienrst)™M | NRSTH AR B F L - -0.3 - 0.8 v
VinnrsTy | NRSTHi A &7 BT H - 2 - Voo + 0.3
Vhys(NRsT)D | NRS Tt 25 47 fnh % 2% i, i 3R i - - 500 - mV

Rpu® 59 P 2R VIN = Vss 30 40 50 kQ
tivnrsT) ) | NRSTH A LS IE R 7] - - - 40 Hs
tinvinksT)D | NRSTH A BT R4 1) - 80 - - Hs

(1) HERRE, AEAF IR,
(2) HZEEWEAH, AEAHIER.
& 19. 2K NRST 3| 4
External VDD
reset circuit
N NRST( ) PU Internal Reset
. . < [} @o— Filter >
\
l L
_T_ I Y
(1) BN TR .
(2) PP LRIENRST 5] AT AL BERSAK T 239 71| I B K ViLnrs BA T, B INIMCUARRE1S 2B AL,
FSTH TR, 299 5040

DDD@@DD
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4.3.13 TMR ERf 245k
TRIHESE R PRIE, A= Filllik .

% 40. TMR &R 285850

DDD@@DD

Web:www.manduic.com

s 2 x4 B/ME BKE i:<NivA
o - 1 - tTMRxCLK
tres(TMR) | 78 I 25 43 HE I (]
frvrxcLk = 216 MHz 4.63 - ns
fext | CH1Z CHA T 5E I 28 41 I S A R - 0 frMRxcLK/2 MHz
4.3.14 SPI#ZEO%E
7% 41. SPI 4%
s 2 x4 B/ME BAE B:<X 74
A - 36
fsck
SPIRf 55122 AR - 36 MHz
(1/te(scy)™
MR AT - 25
tsucs)™M CSHEILI ] M 4tpcLk - ns
tncs)! CSTRFERTH] MR 2tpcLk - ns
twsckn) N ‘ " . "
) 0 SCK & AU A 18] R, R =4 2tecik - 3 | 2teck + 3 ns
W(SCKL)
tsugvny(™ FHEH 6 -
F e N G S (]
tsusn™ ! - MR 5 - ns
thovn( FHEH 4 -
Fm i N AR R 8]
trisn™ " M 5 i "
taso) (M | Bl B Uiy R A TR M trcLk - 2 2tpcik + 2 ns
taisiso)( VO | FrdEtay Hi2& 1k B[R] N5 trcik - 2 2tpcik + 2 ns
tvsoy! F i s A R0 [a] MBS (fRELIEZ ) - 25 ns
tvomoy(! F i s A RO [a] FEA (R E) - 10 ns
trso)! M (e 2 J5) -
HOHE i H LR AR T ] ns
trvo™ e EMA AL i

(1) HEHHRE, AEAHR.
(2) MR B AR AR i fecLid/ 2

(3) BRI BRS S A RIPCBAT Ja e FEAR O . ARZRAG S e BEVEA MR kT 58, 7T DABR AR 413 (e 048 B 40 35K

TR F

(4) R/ME TR R a1 B /N 1], S R AR s IR 3RAS K ) oK [
(5) He/IMERR TR R I 1A B /N TR], e KA RN AE A 26 B T v B 1R 5 KIS ]

¥ 587

Té@l 0%9&-5940
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E 20. SPI i E — MEEF CPHA=0

DDD@@DD

Web:www.manduic.com

CS input \
— {sck)
— fsycs)y —w — thcs) —P
5 —CPHA=0 / \ \
2l crPoL=0 [twsckm |
| cPHA=0 _|twsov
n—CPOL=1 \ /[ \ /
_ t P {
taso) v(SO) n(SO) tais(so)
MISO output MSB out LSB out
tsuisy —Ha—  thsy —»
MOSI input MSB in X LSBin X
B 21. SPI B P B — MM CPHA = 1
CS input \ V
tsucsy - te(scr > th(CS)_<_>I
5[ CPHA=L \ M \
£ CPOL=0 tEw(SCKH)
N4 W(SAKL)
S| cPHA=1—4
7wl cpoL=1 / \__/
tyso — th(soyi-—j« tais(so) |
taso——1
MISO output ————_X MESB out LSB out
tsusia—»{ ths)y
MOSI input MSB in X LsBin X
Kl 22, SPI B P — EHER
High
CS input
- — lescky ——m
a3 [ CPHA=0
g ‘ ( ‘ 2 N
3| cPoL=0 —/ N/ Ne—....
S| CPHA=0 ——— — —ee
Ol cpoL=1 N/ Y TN/
SCPHA=1 —_—
‘g CPOL=0 — /N N/ \
CPHA=1 — —_—
5 CPOL=1 / tW(SCKH) \_//_ —\\_/
w— t | -t >
su(MIy tw(scky)
MISO input X MSB in X LSB in X
— thovy | P
MOSI output X MSB out LSB out X
ty(Mo)yi-t| thimo)y—  [-—
%59 T@&zgo-zrg&-sgm
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4.3.15 12S / I2SF &4

+ 42. 12S/12SF Hf:

7S S %14 B/ME BAE B:<X 74
tr(cK) X
. [2SE g BRI BRI E] | SR C =15 pF 12
tuws) WSH ki [1] FH 0
thws)() W SRR 1] F 0
tsuws)\D | WSH: LI [A] MAR 9 -
thws)(M W SRR 1] MAR 0 -
tsu(sD_MR)(" Bz E 6 -
AR N FE ST (]
tsu(sD_sR)(" A S ML 2 - "
thsp_mr)(" TR 0.5 -
BV i N AR RIS ]
tnso_sr)(" ! N MEUCH 0.5 -
twso_sm™M | BdEH A R 1E] MR %S (FRELIEZE) - 20
th(sp_sT)(") | Zich far AR BRI (] MR ES (HRELIEZE) 9 -
twso_mm\" | R A R0 TR FRIESE (R E) - 15
thsp_mT)™M | HcdE i LRI [R] FRER FEREDZE) 0 -

(1) HBHHE, AR7EAER PR
& 23. 12S/ISF PSP E (Philips HH30

t |
| c(cK) —) i i
- CPOL=0 : | | |
5 | | | |
oy I | | |
s I ' | I
~ | I | | |
| | | | |
| |
t | | L | | .
W(CKH) t—p—p W(CKL)| h(WSs)

| | | |
I | | |
ws input I [ : :

| i |

t | |

su(WS) | I |

| V(SD ST) h(SD_ST)
D transmit >< LSB transmit >< MI B transmit Bitn transmit LSBtransmit
|
Y su(sb_sR) th(sD_SR)
SD receive LSB receivel? MSB receive Bitn receivex LSB receive
(1) AT—F M BARAL IR . (EEE— AT T XA B AR AR U
D S S | | |

$ 60 TR, 299 5040

Email:sales@manduic.com
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Bl 24. 12S/1?SF F B FE (Philips H0

tf(CKr_‘ tr(cK)
" c(CK)—>:
‘ I
- CPOL=0
3
5
o
~
o CPOL=1
|
|
t
v(Ws) | !<—>|— w(CKL) th(ws)
| |
: | |
ws output | I I
1 | 4
| | |
| Y(sp_ MT)| th(sp_mm)
SD transmit >< LSB transmlt(2)>< MSBtransmlt Bitn transmit § LSBtransmit
|
tsu(sD_MR) ' th(SD_MR)
SD receive LSB receive'? MSB receive Bitn receive x LSB receive
(1) Bi—F W RARA IR EE—A %ﬂZHU/xﬁ XN ERARA 1 A3 U
4.3.16 QSPI #4554
%= 43. QSPI it
w5 e 21 A4 B/ME HAE | BKXE i:Nivs
f:
U Qspint i ; ; - 108 | MHz
1/tck)
twi ticky/ 2) - 2 - tck) / 2 ns
O QSPImH F RIS 1 : eo/2) €
tw(ckL) tewy /2 - (tecw/2)+2| ns
ts(N) e PN VAN ] - 2 - - ns
th(n) HE i NIRRT (] - 45 - - ns
tviouT) w0 (] - - 1.5 3 ns
thou) BHE PR RR I 1] - 0 - - ns
noo B0 #6110 TR 299 5040

Web:www.manduic.com Email:sales@manduic.com
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& 25. QSPI i F &

1) twickH) twicku)

QSPI_SCK \ /

tyour) thiouT)

- —p
QSPI_IO DO D1 D2
output

tsany than)

QSPI_IO { DO D1 D2
input \

4.3.17 1PC EO45t:
SDAFISCL GPIOZEK (113 /2 A LA T IR H: SDAFSCLASZ E RIS, 4B AR % i,
76 5| B AV pp 2 (B FIPMOS & 4 S 1, {EATSRTELE .

12C e 2848 T S FpbR RS0 (=100 kHz) « Pudiisl (B =400 kHz) Ao P (f &l
MHz) .

4.3.18 OTGHS &4kt
% 44. OTGHS HIfk

incs ¥ & B/ME®| BEUE | BKED| Bz
Vop OTGHS#:/ErH & - 3.0 - 3.6 Y
Vol | 56N RS | (OTGHS_D+/D-) 300 - -
s Ven®@ %ﬁ#ﬁ?ﬁ - -50 - 500 iy
Vsq@ | Bl i (A - 100 - 200
Vosc® | WrJT o il 5 4L - 525 - 625
Vo 7 R - -20 - 20
T VoL ﬁ%%ﬁﬁﬂj - -20 - 20
(24 Vou | i HL Pt - 360 400 440 mV
Vchires | Chirp I - 700 - 1100
Vehirek | Chirp K - -900 - -500
RREF OTGHS_R#hz i - 11.88 12 12.12 kQ
oo AT (BARAEHFIT | frck = 168 MHz, LDO = ) 25 0 ] A
i3 TLERTRER 3 ED) 1.2V

(1) I A e s e i DA 8¢ 45 it 2k A o
(2) HBiHRIE, AFEAE FlE.

% 45. OTGHS BS54

we 2 A BRME®| BEUE | BKEO| B
tr ETt i@ - 100 - - ps
te N @ - 100 - - ps

Zorv | KB H BT - 40.5 45 49.5 0

(1) HIHRE, AP,
(2) MEFIEE 5 M10%%E90%.

B T XTX T %623 299 0o
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4.3.19 OTGFS ¥ 4%

% 46. OTGFS J3 3Bt A

7S ¥ BAE B:<X 74
tstarTup® | OTGFSWUK 2% J8 Bl [A] 1 us
(1) HBEHRE, AEAFE RN,
% 47. OTGFS HE fijett:
&5 S %AF B/MEM| fBE | BRKEW| BAL
Vop OTGFS#:/FE & - 3.0@ 3.6 \Y;
Voil®) | Zor N R B | (OTGFS_D+/D-) 0.2 -
BNET | Vou® | EH LT A5 Vo TE H 0.8 2.5 \Y
Vse® | B A% B E - 1.3 2.0
T VoL %#&iﬁﬁﬁiﬁfﬁﬁ% 1.24 KOMRFEE3.6 VA - 0.3 v
Von AT = T 15 KQRLIZE £ Vss@ 2.8 3.6
OTGFS_D+W#F EHi
Reu VIN = Vss 0.97 1.24 1.58 kQ
EN e
OTGFS_D+/D-N
Rep VIN = VDD 15 19 25 kQ
AN

(1) AT Ao F R et DA A % vt 2 A

(2) AT32F405/402 Z 51 IEMIOTGFSIhEERT LIFE2.7 VIS BILRIE, 1A & 4 H AR PEE2.7~3.0 VR TE B %
%o

(3) HIBLIHRIE, ATEA= A,

(4) RUEHERFIUSBIREh#E F I #.

&l 26. OTGFS BffF: ¥IEfE5 LT FERT ] 52 X

Crossover

/N

Diffierential
datalines

Web:www.manduic.com

Email:sales@manduic.com

| ' n
|
% 48. OTGFS H/S 4
7S S8 %AF B/MEO | BKRME® | Bfr
tr @ CL <50 pF 20 ns
tr @ CL <50 pF 20 ns
trim TR B ] LR te/ts 90 110 %
Vcrs M E SR X HIE - 1.3 2.0 \Y;
(1) AEHRE, REA PR,
(2) MEFIEETMN10%E0%. FLIHEAMEE, S MUSBHITEHETE (2.0 -
noo B0 #6310 TR 299 5040
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4.3.20 12 Hr. ADC #it:
FrAERER UL, FRISEGEME A& LIS FM A EEILE, focLko MR AV ppafit H HE I 215

7,
JE: RN AT — K
% 49. ADC it
Zsas] B %A R/ME BAUE | BOKME | A
VDDA LB EE - 2.4 - 3.6 \Y,
IopA £V opafit N L 1 FL R - - 4750 560 HA
fapc ADCH] £ 47 % - 0.6 - 28 MHz
fs@ KA IR - 0.05 - 2 MHz
o fanc = 28 MHz - - 1.65 MHz
frric® | AR A AR

- - - 17 1/fapc

VAIN 0 b, T YU R ) - 0 (VRer-WNHZERZEIHL) - \/REF+ \Y;
Ran® | AhER%E N FH BT - % W, 50H1 %51 Q
Caoc® | PIHSRAEAIREF % - - | 85 | 13 pF

o faoc = 28 MHz 6.61 VS

tcal® TS Y B[]

- 185 1/fapc

fanc = 28 MHz - - 71.4 ns
tiau® i % B ) SiE

- - - 24 1/fabc

o fanc = 28 MHz 0.053 - 8.55 us

ts® KAERT (7]

- 15 - 239.5 | 1/fanc
tstag@ | - ERINHE] - 42 1/fanc
oy | BT (LR | foc = 28 MHz 05 I us
OV i ] 14~252 CRkkts + BHIEI12.5) 1/fapc

(1) HEEEPESEE, AEEFEH L.
(2) HBERIE, AEAF=FRR.
(3) VRer+fE W B2 VoA, VRer-1E T IZER 2] Vssao
@) FFAhapihk, wahn E—AER 1 fecike.
FE50F 510 5E I KON BT, (E5 R Z R I/NT1 LSB.
3 50. fapc = 14 MHz B 15 KX Ran
Ts (A#D ts (us) mARan (kQ)
15 0.11 0.35
75 0.54 3.9
13.5 0.96 7.4
28.5 2.04 16.3
415 2.96 24.0
55.5 3.96 32.3
71.5 5.11 41.8
239.5 17.11 50.0
(1) H®IHRIE.
noo B0 % 64 7 TR 2:99, 5040
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 51. fapc = 28 MHz i 1R K Ran”

Ts (A#D ts (ps) BARAnN (kQ)
1.5 0.05 0.1
7.5 0.27 1.6
13.5 0.48 3.4
28.5 1.02 7.9
41.5 1.48 1.7
55.5 1.98 15.9
71.5 2.55 20.6
239.5 8.55 50.0

(1) HIBHRIE.

* 52. ADC $5E12

i) ¥ =S s HRE BRAE | BfL
ET CEERE +2 +3

EO [Py fapc = 28 MHz, Ran < 10 kQ, il *1.5

EG |z Vooa= 3.0-3.6 V. Taz 25°C +1.5 +2.5 LSB
ED |fdrskitirz +0.8 +1

EL |BosttinrzE 1.2 1.5

ET |ZARE +3 +4

EO ﬁ@ﬁ%% fanc = 28 MHz, Ran < 10 kQ, 15 2.5

EG |Mairz Vopa =2.4~3.6 V, Ta=-40 ~ 105 °C *2 3 LSB
ED |frskitirzE +1 -1/+1.5

EL |BostiiezE 1.5 25

(1) ADCHJE UK FEEE R AE 2o N A IRAE f T
(2) HmZREIHERH, AEA F .

& 27. ADC 1% B4

\
[1LSB |DEAL=\£/1—%|;—E+ (oré%Dg%depending on package)]
! (1) R ADCH% #te 1l 2 1) 151+
409 | ______ (2) BRAR F 4 fhy 2
4094 (3) S BR FL e 2 R ik 2k
E CRERZE: SLhnig i th 4 5 E AR %
L G SN T
e iRz: SLhritieth 2 LasE—
Eo wikiT S an st th 28 55—k
PRtz =
WA IR ZE . SEBRFEHR LR B RS
EG — Wk ERIT 5 AR S 400 i 25 | f S —
WKL 2 72
EDM%%@&%:%%%%%%L%
I 5 AR B FE (1LSB) 2 22
ELﬁﬁ&ﬁ&%:%%%ﬁﬂ%%%
R () 1) B KA B

4093

4093 4094 4095 4096
Vbpa

B T XTX T % 65 7t 299 0o
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& 28. 1§ ADC %k RE

V2D v Sample and hold ADC
R (1) % O.G-SI-V coverter
AIN ADCx_INx R -
L coverter
— v
D 0.6V | W Capdd)
I Cparasitic L ——
— — — — —_—
-— - - — L

(1) A <RaNMICaocHI UL, ZW7#49.
(2) Cparasiticﬁ%PCB (5E$§$HPCBXEEE’1%$H%) Eﬁﬁiﬁgﬁﬁi %?g’ (j(é@? pF) ° iﬁzj(ﬁ‘]cparasmci&1'a;{%p%{&
LIRS, BRI INE R Mapc.
PCBH#THEN
R0 Ao Frs AT LR A4S . 100 nFRHAR N NMES (SiRE) , MSERFRREENE .
4.3.21 NWEHZREE (Vinry) RF1E

* 53. NESRBEERE

S ZH & B/ME | BEUE | BOKfE | R
Vintrrv) | BIS B E - 1.16 1.20 1.24 \%
Teoer | ¥E REL - - 50 100 | ppm/°C
Ts_viNtrv® | 21k H P3R5 RE FL FR A, ADCIR SR B[] - 5.1 - - us

(1) HZREVHERH, AEA I,
(2) HIHRIE, AFEL .

4.3.22 BEHEREE (Vis) Rk
% 54. BEARBREE

Vi E 2 %1 B/ME | HBME | BKXE LA
. ‘ Ta=-10~+70°C - +1 +2
T Vs XS T 5 26 PE RS °C
Ta=-40~+105 °C - - +3.5
Avg_SlopeN@) | 55t - -1.59 -1.69 -1.79 mV/°C
Vas(12) TE25 °CHY ff) B & - 460 490 520 mV
tstart® e avaingla) - - - 20 us
Ts temp® MR FERE, ADCSRAFET [a] - 5.1 - - us

(1) HZEETHESEH, ALEE R,

(2) RS ALIERE R IR A 2Rk, T AR I AR R ML, R MR R EAFS R LS AAR (B%
FHZEZ120°C) o PAHIE AR AR BEIE A TR IR B AR A, A 2 B R . SR 7R B SR o I
NEAZ AR — Ao B IR A R

(3) HBHHRIE, AEAFHMR.

FIH R 5 2 A5 HIE R

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

X

V25 = VITs7E25 °CHJ i) EUE

Avg_Slope = i#E5VrstiZEr-FIRbE (A AmV/eC)

B T XTX T % 66 7t 299 0o
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B 29. Vs X5 FEEEAR i 25 B

650
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