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12C

W kP[P |FP[FP|DN|[O0[N]|DN

WP [P |FP[FP|DN|[O0[N|DN

W kR, [FP|FP[FP|DN[0[N|DN

W lkRr|lr|lR[Rr|IN][o|NMN|[NM]| PR

Wlkr|kr|Rr[Rr[NM][o|[M[N|R|R

SPIG

4

4

4

4

4

2S(F)®@

5 (344X T)

5 A4

5 (34X

5 (34X D)

5 (344X

USART

7

7

8

8

8

SDIO

OTGFS

CANFD

ARV &

1
1
3
1

1
1
3
1

1
1
3
1

1
1
3
1

B R

12 fit ADC #5#e 8%/
B

N R [Ww|Rk |k

10

[EnY
»

16

12 {7 DAC ¥ #r 8%

TRNG

AES

2
1
1

GPIO

39

39

53

85

117

TARRE

-40 °C £+105 °C

ESE 3

QFN48
6 X6 mm

LQFP48
7 X7 mm

LQFP64
10 x 10 mm

LQFP100
14 x 14 mm

LQ

20 x 20 mm

FP144

@)
@)

®)
(4)

LQFP643 2 XMCAN S FFHESN 8Hi A A LCDJE .
LQFP100#f R XMC S #f B #0E ¥ 8z T /MM B A7 2 2 E B S 5 1 R P PSRAMAISRAM, 12 LN H 412 ANO068. F
BB APort G, Rk B2 ik Ad .
A3 TI2S1/AFA W TI2S2/35SPIE H: A —JSr 42X TI2SF5.
4875 | 4 2% A USARTS.

DDDD@4@DD
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AT32F455/456/457 &% HIEFH

F 6. AT32F457 A= ThRe AL B

AT32F457xxT7
;e
RC RE vC VE ZC ZE
i (MHz) 192
NAE (K1) 256 512 256 512 256 512
SRAM (K “F75) 96+12 128+16 96+12 128+16 96+12 128+16
XMC 1@ 1@ 1
SDRAM - 1 1
ST 2 2 2
32 fir i 2 2 2
16 {38 H 8 8 8
;-g FA 2 2 2
£l SysTick 1 1 1
WDT 1 1 1
WWDT 1 1 1
ERTC 1 1 1
12C 3 3 3
SPI® 4 4 4
12S(F)® 5 (344X 5 (34X 5 (34X
o USART 8 8 8
ﬁ SDIO 1 1 1
& OTGFS 1 1 1
CANFD 3 3 3
PLR M MAC 1 1 1
AR -2 IR 1 1 1
K | 12 fiz ADC 433/ 2
%K SLBIEE 16 16 16
¥ | 12 fir DAC Hi#u e 2
TRNG 1
AES 1
GPIO 53 85 117
AR -40 °C £+105 °C
B 10X10 mm 1ax14mm 20 % 20 mm

(1) LQFP643FXMCAL ST FiHEZN8 A \LCD AT
(2) LQFP100EHEXMCSL i H e BB I AN BUE a1 EH AR L A5 5 1057 P PSRAMAISRAM, i 2 LIV T 21 ANO068 .

WRAPOrt G, [HHrh Wi Tk
(3) P ILIPSLAM AN TI2S2/35SPIEH; AH M 4X LI2SF5.

DDDD@4@DD
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1:[- AT32F455/456/457 &5 BURFM

b
2 ThRefE A
2.1 ARM®Cortex®-M4F
ARM® Cortex®-M4F & 5T — ARk A RARMCN AZ AL HE S, B e — k32 FIRISC M RE AL HEL 2%,
HAEMRFHARLDRCR, SRATHE R R b RGN . 1ZAHLES S FF— 4 DSPHE4, R
SEPUA S T A EE AR A AT . ERCE MR EFPU (VR A 0D nINIgT s B w5 R I Bh
1A,

2.2 TRtES

2.2.1 WNEFH#ER (Flash)

W B RIA512 K K INAE AR as, T TR i Al . A BLAF R A Wl 1 E R VB P X 2
sLibfRy", O BEPAT IR I PAT S 2 2 [X o sLib@ TRy 7 RS % a2, 3
Jo e He e PR EAT O R BETH Y

h bE5iA26 KR siie AR IX, JRahin#fers (Bootloader) 7 T-Hrbr. F #5708 shin#k
FEFPAE IR, AT — PRt 8 SRR PP A QRS X C Bl — A H P R e A X A, T8 $512+26 K77y
P A A A RS A A

4 KFHIMOTP (IR GifE) M TAEER P Bdi . OTPARANBESBR, HBEIAT — RS #H1ES
FA R S RGEEE X R, HATEEVIESRY . BB RSN, SRAMA BRI 1 1
BAT N M RGEEES TAE AR SRS ORI AN Us R /925 B i B hRE, U R 240403
A E .

2.2.2 FtERfREIT (MPU)

e AR HoT (MPU) J T BICPUNAE i a8 1T 1), By 1k —AME S5 AR 53— DN BAE A 55
T G e R I AP X i 2 8 R XK, BRI AR Z 84T IX . TRIIXR
/NFTRB2F T R AT FHAEAE IR AN 4 G . MPUSRFIIE A — L6 OCHE I BIE ARG L 4052 SR
1, LR EAR S RIARIT NRE . Bl 2 —PRTOS CENHEERSD .

2.2.3 MENLFEFMESE (SRAM)

Ji ESRAMAHIRIDN A TE A R 36144 K75 (Y ERIN) BE & B4 50 128 K77, CPURELLE
LSRNV RIS .

2.2.4 HNEBFEESIE (XMC)

AT32F455/456/457 ZHER, 1 AT G g (XMC) . BEBAAN ki, ZHRSRAM.
PSRAM. NORIA{7. FISDRAM.

TET)RE:

® 87 FIL6M Hdh i 2k v B s

® A7, H T SDRAMEEHIH:

o EZff,

XMCHA] LARE & %5 2 B K TP LCDFE i #8358, "B 3 FFIntel 8080HIMotorola 68005 .

Lo 2024224 %16 3t 299 0o
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-3 AT32F455/456/457 & 5] BUEFM
225 NLRBEATIEAHERED (QSPD

AT32F455/456/457 #5177 i N BN L R AT 4M A #e#% 0 (QSPD , 2 —ME& HFIE A,

HERER, M. BRI EBIEL ISPINEZ# 235 SPI RAM. W] TAEFlal it (i F A e AT 43
BB OREREE. bR, B 256 M AN N A7 A7k 45 BkRAM . QSPIA
VR By, SRS E AT (XIP) #:1E, FF5¢ 4] g FE BB RS A mikg =X .

2.3 ik
2.3.1 BHERAMEXFWIEFE (NVIC)

AT32F455/456/457 Z %77 i N B iR B M & Wil 2y, nlE 16 Mgk, 4 Cortex®-M4F
PIAZ PR B R BT T8 K 164 TR BT 2R . 2Bk DL /N R vP BT i SR S 3t R v 1 vh B B Th e

2.3.2 4MEBHEr (EXINT)

AR (EXINT) S5NVICE &R, EXINTE G220k #s, H T =4 WngR. 4l
LR E AT ISR I B B R SR (RS RS, BOSUANY) . FRRENS MY BRR . R AE
PRUEFR T W SR PIRZS o ANEB R B o Fe 2 5 1648 ] MMNGPIOHR % % 4%

2.4  EHJEEH (PWC)
2.4.1 ftHEFR

® Vpp=2.4~3.6V: ilidVpp7| HINGPIOT] JIAT A HLDOSE P SR H A Ha

® Vpppr=2.4~3.6V: #HilVppasl I AHADCHIDACHEH . VopaFlVssahZii 53] 5 Voo FVssa H
o

® Vpar=1.62~3.6V: Vpard| I FCVF AT, APEREE L AR 28 Nas I Vearigi it B, 5247
A AN S AP AR AR A M Voo it L o 243 Voo P 7ER, Vear T Bl GEIL P ES IR D)
#) NERTC. #M#32 kHz 5k (LEXT) Atz 74s (BPR) fite,

2.42 HAFMEJFHEERNE (POR/LVR/PVM)

AP WNEER T EHEEA (POR) AUKHEEENL (LVR) HLHE, % HEERIGZAT T/RIRES, a2
AL I 2.4 VIS TAE; AVppERRTHUERME (Vir) B, BT 2R, A S EH4h
T A
PRI AL E AN HEIEHRERINZS (PVM) , BVt I 5 REVewwm L, 2V KT B
EFt & T BE Vv P2 A . PVYMITRE 75 Bl 2 7 7)Ao

2.43 HERATH (LDO)

LDOA = MR IR, RIFERE . AR .
o EEMA: T IEWIEAT/MEIREEE I T H T CPUM IR BEIR AL
® (RINFERI: AT T CPURITRMEIRKL

o . HTFCPUMAHLEN. LDOMEH N FIRAS, WAZ BRI AL DI, 2 F4sA0
SRAMM N &K K

ZLDOTER i R A Ja AT IEH B AR

Lo 2024224 BT 299 0o
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LDO A7 i th LU PR3 DI RE,  BRERIAIL.2 Vb, SCRFL3/L.L VERPFRT I, $ROERLEE e DhAEZ [ K
TR AE . ANIFILDO HA & 82 I fie e AT WL 2617 . {1 FH 5 2500 I AT 32F455/456/457 £ 51 225 F-ift
BEAT IEHMILDO L Ui 5 R GER Bl B B D IR

2.4.4 &RIFEIE

AT32F455/456/457 Z 517 i 3 e = R DhFERE 2.

® [EHREIA (Sleep)
TEREIRAE S, RACPUTIL, BTSN T TARRAS H oI 7E K AR b A B i CPU.

® JRIEARIIZ (Deepsleep)
RBEARAR N o] LSRBURIhE, [FIRHARESRAMAIZF 725 1 N 7% SR, LDOfE siskrb () pir e it
PhElostF ik, PLL. HICKE 8. FIHEXTddR 4 . i n] LK LDOE T 1E 7 152 sl Bl I Dy FE AR
K.
A DU A —AC B REXINT 5 5 10 i dzs ] 25 R BEIRAS 20 e, EXINTAS 5 7] LU 164N 4b
HGPIOH 2 —. PVM%it . ERTCH &M/ NAZA I/ M B . BOTGFSE LK FIMAC
(RS 5

® FRYLIE (Standby)
FERFURE T 7] DU BRI HLAETHAE . A EBIILDORE G, RIULATA N FBLDO g 1T .
PLL. HICKE &, MHEXT @Rt k. ARG, SRAMMEEZ N BHIHEL, H
ERTCAF A7 A5 FH I L 27 A7 38 I N A0 AR AR B, FrmL R4 T4 .
AL IR 26 2 NRST ERAMEEALE S WDTEAL, WKUPxXS| R —/NG &4
WY ERERT CHI i) /M 5 N ARG 01/ 6F B R 2 A

T TEHN RN LT, ERTCXI M IR #0817 1. \NDT U /' 7 G5 i B AR -

25 BB

TEJa sl , JEiIBOOTOMBOOTLH| BImS LLIE R —F i sl =l i —Ff:
®  NH T INAFAF 28 5 3

® N shHE PR X S 3l

® JHNIHSRAMJG ).

JA B NEFET (Bootloader) 17 T /8 a2/ PAAMS X H, Al LLEIFUSARTL, USART2, USARTS3,
OTGFS1, 12C1, 12C2, 12C3, CAN1, CAN2, SPI1, EiSPI2XfINTFE ¥iife. HHOTGFS1%#:
Tomfk Cerystal-less) #4F, CANLAICAN2LZAL A8 H DL R AR AMTHEXT fdiz: 4, 6, 8, 12,
14.7456, 16, 20, 24, 525 MHzfnlk. Z74&4LE31N#EFEF (Bootloader) Xf
AT32F455/456/457 {174 5 S FE R 5| BIFC & .

IN#EAE 7 SZ R IR AT LAFEH P R G5 XA A P RE, ) BRIV 3.
R 7. BEimMBIEF (Bootloader) HIES XM HALE
S BRHES Xt L5
PA9: USART1_TX
PA10: USART1_RX

USART1 et Pt R

AT32F455Z2xT7, AT32F455VXT7
USART2 AT32F456ZxT7, AT32F456VXT7
AT32F457ZxT7, AT32F457VXT7

PD5: USART2_TX
PD6: USART2_RX

Lo 2024224 %18 3t 299 0o
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2.6

DDDD@4@DD

Web:www.manduic.com

Mt ERAS Xt L5 B
PA2: USART2_TX
USART?2 Heyils
PA3: USART2_RX
PC10: USART3_TX
AT32F455ZxT7, AT32F455VxT7, AT32F455RxT7 PC11: USART3_RX
AT32F456ZXxT7, AT32F456VxT7, AT32F456RxT7 o},
USART3 AT32F457ZxT7, AT32F457VXT7, AT32F457RxXT7 PB10: USART3_TX
PB11: USART3_RX
PB10: USART3_TX
Heis -
PB11: USART3_RX
PA11: OTGFS1_D-
OTGFS1 Gt
PA12: OTGFS1 D+
PB6: 12C1_SCL
12C1 AR
PB7: 12C1_SDA
N PB10: 12C2_SCL
12C2 AR
PB3: 12C2_SDA
N PA8: 12C3_SCL
12C3 RS
PB4: 12C3_SDA
AT32F455ZxT7, AT32F455VXT7
PD0: CAN1_RX
AT32F456ZxT7, AT32F456VXT7
PD1: CAN1_TX
CAN1 AT32F457ZxT7, AT32F457VXT7
PB8: CAN1_RX
HeMs
PB9: CAN1_TX
N PB5: CAN2_RX
CAN2 Eogri gt e
PB13: CAN2_TX
PA4: SPI1_CS
N PA5: SPI1_SCK
SPI1 ot IEitRs?
PA6: SPI1_MISO
PA7: SPI1_MOSI
PB12: SPI2_CS
P12 AT32F455ZxT7, AT32F455VxT7, AT32F455RxT7 PC7: SPI2_SCK
AT32F457ZxT7, AT32F457VXT7, AT32F457RxXT7 PC2: SPI2_MISO
PC3: SPI2_MOSI

iNEE

RGNAEEAIE, B A 48 MHzI AR (HICK) 2670415 (8 MHz) ##3% NERIAHICPUR £,
BE J5 AT DL B AN . BB 14~25 MHz S f R (HEXT) 5 24460 21 i3 A d 3R 2 2%
B, ENEHEOCH, REH ALY BIHICK, BT LA R A R W [RIRE S PLLAE FH ) ik
HMER Em R A, BEAE RS At H B CE .

I Bh ¥ 1) 2 i 22 AN T4 A0 FH TG B AHBRIATR FIAPB (APB1, APB2, FIAPB3) M4l . AHB,
APB1, FIAPB2M iR 2£192 MHz. APB3[ i #i% £90 MHz.

Ji4k, AT32FA455/456/457 417 i A B —ANRE B0 B Bl Bl (ACC) B, ek py fR s o
HICK 48 MHz [ B AR AR v, ] SRAIETE B2 AN e mT 45V LR 3 I P HICK R S A v A S

E19 TR
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2.7 ERA@WA#mBO (GPIO)
HAGPIO| A AL BRI, EA7JE AT DL AR B g (HEE R . Arelo iy B/
THD BN GFEF. BT BREC R B AN IR G I . 2 BGPIO 5] JHI#S 5 5 T Bl
U ZAFNEIEE . IPA IGPIOS| I#SA KB AE ST .
ETREMBR T, GPIOF| I MEDhEE T Lk — M e EES e, PLE R /M S AGPIOE 17
2%,
2.8 HEFMEERUREHZE (DMA)
RIEN14%E FADMA (DMAL A 7/NEiE, DMA2 EH7/MEIE) GEi S IAEME IS RIEhEaL. Mk F
TR 2SN 2 B AN K B EE L5 . DMAIEIE 5 &A% fE S i 52 4 s e e B o
DMATEHI 8 LRI 2 X A B, M3 2s BIA g i X R B, Toisd H P AR #EAT T 1.
FAEIEE S T T T FDMATE R AHE, RN SCHRERA R R ik gt r A OREC B, I B AR IR
FEHE B br 2 B i Eds E AN Sz BR 1
DMAR] LU T E K4 %: SPIIZS, I12SF, 12C, USART, FifEM#TMR, ADC, DAC, SDIO,
QSPI, MAES.
29 EH#H (TMR)
AT32F455/456/457 Z 5= S & i 22 N m e i 2% 104l e i g f2N LA e ih 2%, PA A
RGBT EI 2
TERWE T e 25 18 E I 8 A E N 28 ThRE -
R 8. ERERTIRELLER
SEWTBRRA EH 5 ﬁi TR | TR ARS | 724 DMAER | iR/ BOEE | FAMG
o TMR1 166 i, L, | 1~65536 2 |A 4 4 4
e TMRS o R | e
TMR2 32 fi 1331 ﬁ{)& 1~65536 Z‘:[‘Eﬂ 4 4 ¥
TMR5 363 48 1356 Y, AR B B
TMR3 16 4 1331 ﬁ{)& 1~65536 Z‘:[‘Eﬂ 4 4 ¥
TMR4 363 48 1356 YK, AR B B
A TMR9 16 4 1331 ﬁ{)& 1~65536 Z‘:[‘Eﬂ 4 ) )
TMR12 363 498 1356 Y AR B B
TMR10
TMR11 . Wy, B, | 1~65536 Z |
16 {1 . . . H 1 1
TMR13 368 48 1356 U, AR B B
TMR14
- TMR6 . i 1~65536 Z i 4 ¥ g
- TMR? " ) (4T B8
nooA3#%# F20 7 TR 2:99, 5040
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29.1 BEH&ERE (TMR1 1 TMRS)

A= e 4 (TMRLFITMRS) 1 LA#EFE A2 73 e 2184 E i 1 VU A PWM R A48, & HA 7 fl Y
FEFE XA A T ANPWME T, 38 AT DU 2 55 5 B 1 3d FH e i 2 o DU ity ad 8 ml LA T
® I ANHIR
® b
o AEPWM GAZaldoaxt 55 )
o LI Hif
fic B oN16A AR AE B I g3, ES5TMRxER 28 BAMHFIThRE. BENI6MPWMEAZRE, ©R F
SR RE /) (0~100%)
ERRENT, THEE T DRSS, [ PWME g 25 1k, A1) W H I Sy H B ds ) 1) % .
IRZDhre i 5mH e rf #8401, WIS mArE, DA s goe i 28 n] DLE G 2 i #e 552 D e Sl A e
B A P R ERAE, SRt R D s &R Tl e .

2.9.2 BEAENZE (TMR2~5 f1 TMR9~14)

AT32F455/456/457 %517, WE T 2181047 [EAHE 4T (118 H E I 4%

® TMR2, TMR3, TMR4FMTMR5
TMR2AITMRS5 & 2T —A~32/47 H 3l N 30 38 18 o T 408s fl— AN L6 AL s Aids, i TMR3A
TMRASZIE T — 1647 [ Sl I 20 4 A 5T B A — AN L6 AL T Aids o 1 8 5 B 28 76 B KT
B E T SRR AAN T ) TE, AR EIE AR ] TR R i B PWMAT R AR
i o
EATE R IR I A EE T R S m goE N AR SE R AR, IR ERD R TR . 7RI
T, VAR AT ARG RS o AT — bR R AR A RE T AEPWMERTHE . RS E B 2R A RO I DMA
A R -
XU E I 2 IA REE AL BRI B AL SR 115 5, BAEALER 13k BB RIS B v

® TMROFMTMR12
TMROAITMR124RH — 1641 ) F SN IS AATTH E0 o . — D 16AL I FAigs . 24N
T2 FANMEE, BMEEE T TRAIR . PWMALER B IR, ATl
A)ReE A e AR D . e AT DR B e i Ay . EREESNT, TH R T AR RS .
TMROFITMR124R 4 H 57 (FIDMATE R 4= L] -

e TMR10, TMR11l, TMR13fITMR14
XL T B 2R — N 160 1 E BN A T AEE . — AN 16T RS . LB
R FANEIE, BEEA T FRARIR. fd . PWMALER I, eI ls
AT)REE e AR D . EAT AT DURER B e i Ay . RS, THEER T DA RS, . X
b 5 I 2% 30 57 I DMATE SR A L

2.9.3 EAEKZE (TMR6 f1 TMR7)

K2ANE I A% R T EDACHIA S 5, AT 2 il F R 16 A 2 v 4 s

Lo 2024224 %213 299 0o
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2.9.4 RGWEER 2 (SysTick)
XA E R A T T SERHRE RS, T Y — AN s sk s . A LR TR
® 247 IRER T AL AR
o [HEMEIAE
®  CUIMELANONT, FEAE— AN BR R G b
o [ yifEn #hE (HCLKE{HCLK/8)

2.10 FHi1M (WDT)

&V — AN 1207 s g B g A — A8 ) TR A28 BT 2H A, e A BT Bt el RGP 5B B (LICKD
Pt RN BT T F0 8, FrLE vl is 4T TIRIEIR A AR N AR 20 & n] DL S A T 1 T1E
KSR BTN RS, B N—A B B Eh 28 N A PR aEe & 8, @ B P 2gu8dE v A
HEEIIMETEHES . EREERT, HEEs T DIgiiEss .

211 HAZETITH (WWDT)

W ORET IR NA — A TALRSE R Eds, T DLRCE A IsAT. W DA A T TER A
BRI R AN RS0 Bl ENBIKE, BAT RIS R ohae; AN, TG R LR

4t

212 WEEMSHETER (ERTC) MIbimAtHSHE (BPR)

CERIERYEERCREIR AT

® ISRAUSIRTET P (ERTC)

® 2032f it it TR A7 8s (BPR)

SR RS E Bh (ERTC) & — ML IBCDE I 43/ 48 » B 3CFF R A Thie:

o HBHEAM. 7. /AN (128024~ « WL, H. H. 4, % NBCD (i1t

¥ .

P ks A AP E

H SR H R ECN28. 29 (JH4E) . 30, iB&31K.

A S 2 ) R T S A2 110 ) B A v 07 R A DA e R AR AR LA e 17

AIEATIN A IE133276 7 MERTCH ikt e X AT HTHERTCS 4 [EIA .

B B AL ppmit) oA, DM A T IR I ASHERf 12 o

7 B Sk I 5 | BB A P gmAR D DR RS o A I BN B AR, MCUTRT AR BEERR S AL ASE e

fig.

® [ BRI T ORAF H DI 2. BEIhRE T eI TR 5| B B aRilR, sk o iR . 2
60 21 B TR BRI, MCU AT MR R FIR B2 A AR Qe il

®  HEINHMA I T BRSO S I B E (508060 Hz) Sk e H P ks i .

PRI b 27 A7 28 F T FE R s RO TR) AR RO 22, mT SRmh B il I g - B DA L b o S 2 B0 S v b

SR T 3 HR R vl g AR B 1647 ] Gt k) F S E BOE R TR, PR 120 ps B AERE36/M HE)

M AT ST 5% . LB 320 SR A RIS B0 % P gm AR I W Bh RS . #0L by AN BEHJLAE N,

TG A FH B TR S AT, BRIA ML B v A32.768 KHzZ i A= il LD (1 Bof [ S 4

Lo 2024224 %25 299 0o
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Rt A 74 (BPR) S8 & A7 43 A7 #8075 M 7 B F Al . it it Zr ir ds AR E RSB R
P s IR E AL BAL, A AESE WA WU A e i = A
ERTCHIBPRIEIL T R, ZVooIRAFAERS, 2T RIEFE Voo, 5 NIERE hVear 5| B

2.13 #EfEEO

2.13.1 BEAT4MEEEO (SPI)

ZIEANA0IRALIFPSPIFE I, AIAE B A N AT A X TR T IE S o T Ags v] 7= A 2 0 3
A, TS AR MISA BL164 . BRI CRC AR K H A KISDR. MMC. FISDHCH
o A ISPIE: AR T LAfd FHDMAHEME .

SPIZ ORI BC B NTHR R TAE, FF F U A B 1S .
2.13.2 W THEN T AEHERSTHZD (1S [ I12SF)

LIKANPRERIPSEE O (5SPISLAD ATLAE Es MBS R TAE T, LK IPS2H112S3 4 X T A4

o XA AT LARC B 2916/24/32467 43 H (¥ N B i TAE, SCRFE SRS 8 kHzH

192 kHz, 4T —APSEOBCE N MR, LR80T L L2561 KR M . Fra 123 Al 1§ ]
DMAFE ] %5 .

AT32F455/456/457 754 1ML A TIPSH O (1PSF) , A LAAE R BB T TAE T2 0 T a4
T, AT DA B 16/24/32/07 43 SR K N B4R HUBIE TR, MIPSFR DR E MM, e R
Bira] LLRA256fE RAE S A

IPSFH 1 N BT LLORIE T R i B0 PLU I Bh . s 9 S0 B HICK 48 MHz. LA &AM
SN B I E PSRN B, T LA B RS 5 105 AT K

2.13.3 BARPIRPRERE (USART)

AT32F455/456/457 252 fb, WE T Zx8MNEHFEL IR Ik % (USART1~8) .

X8 AL R D E . SZFFIrDA SIR ENDECHE dm it 2 AbH 2@ EAa. ek X TIBME
. FILINE/NIhRE, BEAEFRICTSHIRTSE S E . RS485IRANfFREE 5. FHAISO78161HF
ReRAEISPLEE AN BT A £ 1 #AT LA FIDMAEEE .

X8/ 2 i A5 TR R ] IE 12K AL /FD .
# 9. USART IR L5

USART I8¢ USART1/2/3/4/6 USARTS5/7/8

R AU 58 B 4% SCFF I HF RTS
18 ] DMA JE4L38 5 SR SCRE
LA TR A SCFF SCFF
2 S SCFF SCRE
e R SCFF SCRE
PR XU IE SR R
ZL4h IrDA SIR 4 fiihy XHF SCHF
LIN 558 SR SR
TX/IRX 3¢ # SCRF SCHF
RS-485 3z i it SCFF SCRE

afefaluiutaiataravate Ban A2 5040
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-3 AT32F455/456/457 & 5] BUEFM
2.13.4 NEERBHEL (1PC)

ZIR3INPCAaLE O, Aty T/ET 2 FRHAsMER. BN FaER R (standard mode, &
100 kHz) . Pigfzl (fast mode, #5400 kHz) . FIiampigiifizl (fast mode plus, il
MHz) , #B4rGPIOS il = FL IR A BE 7120 mA.

1PCH: S FF7Ar 100 Tk, 707 MASE SR SCREU I IE Tk Y T B CRC AR A 2R IR B4 o
‘EATTAT A FHDMAEEE I3 F-SMBuUS &£k 2.0 /PMBuUS . 2K

2.13.5 ZeFFHmNEHBED (SDIO)

1/~SD/SDIO/MMC ML, W LASCHMMC R RGERTEA. 2k (1) 3N AN R i Hetfs S A= L6
(BRI« afrnefhir. fEBAIAEENT, %4 M ] DU R AL Ml F A 348 MHz, 4% 1 e SDAF i
FHTE2.0

SDIOfF R IVE2. OB HRF P A Bl S detsi=: 162 (BRI A4fi.

R IS R AS 2 g — RS — > SD/ISDIO/MMCA. 2R )+, (HA] LA EI 52 F:: %2 MSMMC4. 1Rk Bk i
12 SRR R

F% 7 SD/SDIO/MMC/eMMC, XM M 58 4 5 CE-ATARUF I BURAR 1. 136 25

2.13.6 &2 XBM 4 (CAN)

ZIR3NCANE: A HITE2.0AF12.0B (£3)) , AdFEEALIRAI/FP; AT32F456/457%i4M L
FFCAN FDHMSNE1.0. & NCANTT LABRISCR A IR LA bR IR AR TR 2006 bR iR AF IR g it, L
AN RIEG T (— DT RIBEME . — DBRIRE MR RIEZ M), — A BORIRE M
s, ML AR PIRBOL IESE . BASCANTEHIES 73 B A 1408711 & HZAE, & -G E A A
H B CANEH A AR A5 =

NPREAE ST, ARYECANBMSCHLYE R Bh v fff 5 225K, CANPIRT B YR 25K F FHHEXT d R A i Sk
FT = A P LLI 4

2.13.7 B BT H 4 On-The-Go £ (OTGFS)

AT32F455/456/457 N BINMERKR TR 28 (PHY) MIOTG4# (12 Mb/s) ¥ #% Al =LA 2 2 i 15
Yoo EHRAW HPTAECE K AR S, IR CRHERMKE NS, OTGFSIEHVEKR 4 F {148 MHzI}
B, FAAE ERUBE ST s 250K B HHEXT dedR A Sk Fi= A i PLLIN B, R R AR & A5 S
WIS A R] 5ya%k £ B K H 48 MHz HICK .

PR ) B A

® L1280 F T AF CAFIHABATAT A5 3L )

84NN + 84NOUTHf s (173 410, BRI

164N HIE (EHUEERD

SOF% tH FHOEfi H

HAUSB2.0PML, FRHE DL Hd %

— EHUER: A FRE

- WAL 2

Lo 2024224 %243 299 0o
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19[-% AT32F455/456/457 & 5] BUEFM
2.13.8 IR MAC # 10 (EMAC)

AN B R A AT32F457 R 5177 i 3 FF .

AT32FAST:L Fr R i 7 IEEE-802.3-2002 (1 BAA T il 2l 4 (MAC) , @R Ml A AniE B4R 37 4%
- CMID B b AR T (RMID $24E DUKRILANGE (S . AT32F457:0 F it ZAME) F 1
aE (PHY) SKREFEMEFILANG L UKL, 4% o PHYIEELI7RE 4 (MIHEZD) 59R
F5% (RMIED SREHATI2FA57 8 F EMACH: M .

PUKMIMACH: 1 Fr B A DU e

® 7 ¥F10 MF1100 Mbit/sf#)iH il

Sl F L I DMARE i &%, DASRAILAE T F G2 A7 M IR 7T 2 18] (1) s s A%

TR PRERIMACTT GZFFVLAND

THFEW T (CSMAICD) Fil4s XU T #EAE

XREMACHE 7= (E D

32/ CRCA: e il 2

YyER AN 2 FE bk ) 22 Ah bk AR 2 (2 AR AL R )

FEAML AU (1 32 AR A Y

W B A TR AR ORI S A2 K75, k4 K715

SCRFMCAIEEE 1588 FPTP I ORI B S0 I TAIER LE ey H 3 42 2 TMR2 1) fird 5
A

® YRGS AT H by [E] B A A i
2.13.9 44 RH% (IRTMR)

AT32FA455/456/A57 SR T 2041 R % . & TTMR10. USARTL. BRUSART25TMRILL[H] [P
R TMRILTH TR A%, TMR10. USARTL. sRUSART2HEZRIEMN F(ET . oM
{55 /EPB9EPAL3 F Al .

RAFRAANERSE S, WAUEM B TMR10EE LA TMRILIEIEL A OIERFBIE . B bRk s
Jok et ) S R S o R P A 5 N s S L TE R A

2.14 AES BEfhniES:

AT32FA455/456/457 Z 517 fin A B 156 [E [ Shr it S EORBE T (NIST) AR HIFF & B S AL H AR
AEH Y197 (FIPS PUB 197) FUERI @t (AES) Z Boit B nE 8%, #F256, 192,
812801 B FE, SRt M AR .

H A (ECB) ik

FiPuEss (CBC) ik

HHgs (CTR) sk

% At Hgefizl (GCM) , FHETGCMIBUINE FL{E BIAES (GMAC) sk
CBC-MACIT## (CCM) iz

AESHEHINIE % 32 FE0 A AR H 250 DL B DMARE AT A& 51 -

Lo 2024224 %253 299 0o
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AR AT32F455/456/457 & 5] BUEFM
2.15 EPFENBURAESR (TRNG)

AT32F455/456/457 25|77 i3 N B — A8 1G5 [ B S brfE S E R 7Bt (NIST) SP800-90Bi% it (1
HEENUEOR AR (TRNG) , RERRAESS IS E FIHAT D= A2 DUAS 320 BENLEL . TRNG P #RX #1461k
By BATIRE . FUERE M TR IHLE], R as 5] e B T4 R b B AL PR 2 FR IS 5
E.

2.16 TEHILAKE (CRC) HHHEHT

CRC (A UKD THE AT —MEE N 2SS, 3206 HkE 774 — 1 CRC
. FEARZ N, 2T CRCIFHARY N T 56 IR A A Hi A i 16— 2odk

2.17 R THEHSE (ADC)

AT32F455/456/457 25177 i N B 241207 (L 745 #4% (ADC) , BA LN IhRE

® nfRE12(7. 10fi. 8L, SN HER, W HRAETRE

® 5.33 MSPSH12f 75 ¥ & fi i e 4, Wt aod PRI 70 % 30 R A R P 4 st 1)

o HEZIK164HMEIE, Hae M EEE

® IPNEEHEE: NIIEREAEESE (Vis) « NS FEFHEIE (Vintry) « FVearlalll (Veat/d)
o

o

o

AR ST 1 B TE SRR I ]

23256 5T RAY, Bl SR L6015 A
TR I LLR 5 30U ) R A e
— JEE

— IR TR R Ak R B (P I 28 S s GPIOK N SR
® i
— ADCH# 4 s ANETE, thn]— RIEIE 55
— AR IR AR AR I fid R P %o 32 S FRD B AT — IR e
— R AT SR 4 5 i
— Sy EIRL
FL ML ADC 1] [7] B A5 2 ml A7 A% A5 U 4 Fr 4 ol
FLE U T RE AR VE AR B RS v I A — % . 2 BT I NI, M RIS S TR R
I, A=A i
JI 6 ADCHB ] LA FH DMAEAE

2.17.1 ﬁ)ﬁ%@%& (Vrs)
IR AL A A — A BE IR LR AR I B TR Vs TR AR RS AE PN S M 2 BIADC A IN16F) % N\ iEiE
b AL BRSSO A e BB U
BT LEAFE, GRS RS RC 1 S, DRI PN 00, P A ks 2 3 S A U IR P AR A i S
AN A I A ST PE TN o Gn R 75 B ORI EE , DU S5 FH A W AR TR 28 47

2.17.2 APSHEHE (Vintry)

WS HZHIE (Vintry) NADCHRAE T —AMa e FH BRI H . Vintrv N BB IEEFIADCLIN1745i Nl
=

Lo 2024224 %263 299 0o
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AR AT32F455/456/457 & 5] BUEFM
2.17.3 Vear BB EIEIE (Vear/d)

1 P B A FH P TADCIBIEADCL_IN18I EVear I L o KA Vear HUE 1T HE 5 T Veer+ B VoDA»
B HHADCHI AL, BT LAVear 5| JHI H0E 2 R4, Fedfe A A B A Vear IR I 1/4

2.18 HFIEMFEHE (DAC)

2120 R vh (I DACIE T 1 LA T 56 40 2% 0 55 RO 2 B A0 FE R Bt
DACAF NihIhE
PINDACH: Hdt: #A — AN s IE
8 B 121 H i 4
124745 19 2 45 Bt it 5
W*E%‘ﬁlﬂ%
A g e
f‘_&c:ﬁ/&
S DAC I b 7. 5% [7] i 4 e
/M@ E H T FIDMAT) g
A ik AT A
NS HE N Vrers
AT32F455/456/457 Z 57 & A 50 id &k DACHE % N . DACIETE 1] LA FH a2 Il #5% 1) 58 37 4 H fi
R, B H AR T R BN [ [ DMAEE

2.19 HBTLRIER (SWD) fIE{T4EY (SWO) #0O

N EARM®ISWDH: [, X/t — A B AT LI 1, o) DLSEBL AR AT 20 OB R) B AR, sSEalx
Hirrbes LR, 5330k SWOThRENE Ay i 5728 BRER G H .

Lo 2024224 %273 299 0o
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Pl AT32F455/456/457 &%) BIEFM
3 51 R ThEE & X

& 1. AT32F455/456/457 &%\ LQFP144 3|4 A5

o
5 R R B B P R =T
LIl RRONENIR0 B20000000Q B400R0BR00D0IZ
>Zoooomnmooooooa>>o 0000000 >>0o 0000000000
OO0 rmnm
293R8 RINENIRIRNCLIJIIRIIZISLYISZNIOSS
PE3 OO 2 1070 Vss
PE4 L] 3 106 [0 PH2
PES O 4 1050 PA13
PE6 [} 5 1040 PA12
Vear 1 6 1030 PA1l
PC13 0 7 102 0 PA10
PC14 ] 8 1011 PA9
PC15 0 9 1000 PA8
PFO CJ10 991 PC9
PF1 11 987 PCS8
PF2 J12 970 PC7
PF3 13 961 PC6
PF4 14 957 Vpp
PF5 15 940 Vss
Vss 116 930 PGS
Vpp 17 920 PG7
PF6 []18 5
PF7 C/19 LQFP144 3(131 Egg
PF8 20 89 PG4
PF9 []21 88|71 PG3
PF10 C]22 870 PG2
PHO [)23 861 PD15
PH1 [j24 85 PD14
NRST 25 84 Vop
PCO 026 830 Vss
PC1 Lj27 821 PD13
PC2 [)28 817 PD12
PC3 [129 801 PD11
PH4 [30 790 PD10
Vssa 431 780 PD9
Veer+ 132 7710 PD8
Vopa 133 76 0 PB15
PAO []34 750 PB14
PAL L35 7401 PB13
PA2 []36 730 PB12
HRRIIIATILESTR2B NN I BRI BIBCE8EIIRTN
OO0 onoOognd
SRR E P REE- R PR R R BRI e R R R e
a >ao.o.u_n_o_o_o_n_&& >&&&g_g_ao_o_ >EH_J&J&JH_JEEED_

Lo 2024224 %283 299 0o
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AT32F455/456/457 &% HIEFH

& 2. AT32F455/456/457 %% LQFP100 3l 47

DDDD@4@DD
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o

'6 NHOW <

QWHOO?OD MNOUSONMNOULUSSOANAO A A A A A

R ANENTEaEaEeNaEaEalalaBalaaalaNaNaNaNONO NG IR g ¢

>—T—T n W i N o N Y a'a [ Y Y Y n Y Y T Y Y Y Y Y o Y Y Y n WY WY a I Y

O rmrirr

OO0 M~NOLULTTMOANTAOODON OO ANATAOOOWONNSO

OO OO O OO O O)00 0000 00 00 0 00 0000 00 MDMNDMNSIDMNS
PE2 ] 1 750 Voo
PE3 [0 2 740 Vss
PE4 O] 3 730 PH2
PE5 [ 4 720 PA13
PE6 L] 5 710 PA12
Vear O] 6 7000 PA1l
PC13 [] 7 691 PA10
PCl4 [] 8 681 PA9
PC15 0 9 670 PA8
Vss (110 660 PC9
Vpp (111 657 PC8
PHO 012 6411 PC7
PH1 013 LQFP100 630 PC6
NRST 14 620 PD15
PCO )15 610 PD14
PC1 [}16 600 PD13
PC2 017 590 PD12
PC3 []18 5811 PD11
PH4 119 570 PD10
Vssa 120 560 PD9
VRers 021 5501 PD8
Vopa []22 541 PB15
PAQO []23 530 PB14
PAl )24 5211 PB13
PA2 []25 510 PB12

OMNMNOOOOO A ANMSTULONOODOODOAANMSTLL OO O

NANANANOOOOOOOOOONMOOOOT T T TTTTTET WO

U000y n

43R eEI B8N EB NN SS0R s

A~ >fpdaodndndadaoocococoowuuulmmp >

[a I a o N a RN a IR a N 0
29T

T@%lzgo-zfg&-5940
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AR AT32F455/456/457 &5 SEFM

& 3. AT32F455/456/457 &5 LQFP64 3| jii4r4i

o

'5 NHO W<

0 p0 00N TONTdAATG o

N0 MMM MNAO0O00 <L

>S>AooMmoaooaooaoaaoaaoana

A rrirm

TOANAODDONODTNOANAO D

COOOOWOWLIWWIOWLW DS
Vear 1 481 Vpp
PC13 2 470 PH2
PC14 3 460 PA13
PC15 4 451 PA12
PHO 5 4411 PAl11
PH1 6 437 PA10
NRST 7 421 PA9
PCO 8 417 PA8
PC1 9 LQFP64 400 PC9
PC2 C]10 390 PCS8
PC3 011 380 PC7
Vssa 012 370 PC6
Vopa 13 360 PB15
PAO (C]14 350 PB14
PA1 OJ15 341 PB13
PA2 C]16 3310 PB12

NOOOOANMNMT L ONDODO o N

Ad A NANNNNNNNNN® OO

ooy

M LAITWVWONTNOANOH®M Q

SE3REE00BEREEES

oo
I D S B ‘ﬁ‘ I | L1 ]
noo A% o LR THEE299) 5040
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AT32F455/456/457 &% HIEFH

B 4. AT32F455/456 %% LQFP48 5| 4 Ai

Veat
PC13
PC14
PC15

PHO

PH1

NRST
Vssa

Vbpa

PAO

PA1

PA2

©CoOoO~NOO~WNPRE

(==Y
o

A rrrrrl
[y
=

[N
N

481 Vpp

47 1 Vss

46 1 PB9
451 PB8
441 BOOTO
43 PB7
421 PB6
411 PB5
400 PB4
39 PB3
381 PA15
3730 PA14

LQFP48

36
35
34
33
32
31
30
29
28
27
26
25

oo oog

PA3 113

PA4 C 14

PA5 15
PA6 ] 16
PA7 17
PBO ]18
PB1 019
PB2 ]20
PB10 21

PB11 022

PH3 23

Vpp 124

Vbp
PH2
PA13
PA12
PAl1l
PA10
PA9
PA8
PB15
PB14
PB13
PB12

B 5. AT32F455/456 2% QFN48 3| 435

DDDD@4@DD
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5 o

0 200N~ oo

a oM OMmMMOMOMmMM<CL

>>noo0oMmoo0o0o00on

b oogod

ONOWLTONTO DN

SIS TITTITITOOM
Vear P 1 360 Vpp
PC13 O 2 350 PH2
PC14 O 3 340 PA13
PC15 [ 4 330 PA12
PHO O 5 320 PA11
PH1L O 6 310 PA10

FN4

NRST O 7 QFNA8 300 PA9
Vssa [ 8 290 PA8
Vopa P 9 49 280 PB15
PAO (110 270 PB14
PA1 D11 26 PB13
PA2 12,7 250 PB12

NS WONO0OO AN® S

A A A A AN NN NN

oo omnmmr

232958883728

Vss Afoodnonoooommp >

[alya R
RN
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AT32F455/456/457 &% HIEFH

MR NAT32FA55/456/457 25 51 HIE L, 7" 3R X N N AT i 5 M. BRARFE S B4 T I 1455
HREA B, R AR AL S 1 51 BT RE S SRR g A AR Rl BRARFEAIVERE U, 75 WIAE E 4730 k)
ANEALJE P A GPIOHER A B, 5IIAIE 28I GPIOX_MUXX#H 4L DhRE, HMimTiRERZ

M AMBEAFAFA ELPRIE R R IR ThRE -

% 10. AT32F455/456/457 Z 53| i X

SIS .
0 0 % o < 5l 4 FR & | Thae®) S Th e
S35 2| wmEwe |[X|T R HEAee
LL LL L L. —_— o
ool 9| o| o |G
- - -
TMR3_EXT / TMR9_BRK /
SPI4_SCK /1254 _CK/
N PE2 o | FT QSPI1_I02 / XMC_SDNCAS / -
EMAC_MIl_TXD3 / XMC_A23 /
TMR14_CH1C
TMR3_CH1/ TMR9_CH2C /
o R B PE3 Vo | FT TMR14_BRK / XMC_A19 -
CLKOUT / TMR3_CH2 / TMR9_CHAC /
S R R PE4 Vo | FT SPI4_CS /1254 WS / XMC_A20 -
TMR3_CH3 / TMR9_CH1 /
R PES Vo | FT SPI4_MISO / XMC_A21 -
TMR3_CH4 / TMR9_CH2 /
| -5 |5 PE6 o | ET SPI4_MOSI /1284 SD / ;
XMC_SDNRAS / XMC_A22
1|11 |6 |6 VBar S| - RV A FE FRL
22717 PC1346 o | FT TMR8_CHAC ERTC_MUX1 / WKUP2
3388 PC1446) o | Tc - LEXT_IN
4] alolo PC1541) o | Tc - LEXT_OUT
I I T PFO o | FT 12C2_SDA/ XMC_AQ -
I I T PF1 o | FT 12C2_SCL / XMC_A1 -
N P PF2 o | FT 12C2_SMBA / XMC_A2 -
I I T PF3 1o |FTa XMC_A3 -
N N PF4 1o |FTa XMC_A4 -
I T PFS5 /o |FTa CAN3_STB/XMC_A5 -
- - 10 | 16 Vss S - i
- - 11| 17 Vb S | - By R
TMR10_CH1 / USART7_RX/
S R R PF6 VO | FTa QSPH_103 / CAN3_RX -
TMR11_CH1/ USART7 TX/
O R PF7 Vo |FTa QSPI1_102 / CAN3_TX -
-] - T 20 PF8 10 |FTa| USART8 RX/TMR13_CH1/QSPI1_I00 -
A I PV PF9 1O |FTa| USART8_TX/TMR14_CH1/QSPI1_IO1 -
I I PP PF10 O |FTa| TMR1_EXT/TMR5_CH4/QSPI1_SCK -
5 | 5 |12 | 23 PHO o | Tc TMR1_CH1/12C1_SDA HEXT _IN
TMR1_CH2C / 12C1_SCL /
6 | 6 |13 | 24 PH1 o | Tc SPTa G 1285 WS HEXT_OUT
7|7 |14 25 NRST 1o | R WAEEARN WESELH (RHSPE RO
noo & o F32R TR 299 5040
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AT32F455/456/457 &% HIEFH

T .
oo I 8 J SIERR RS Thae®) S Th e
S35 8| wmmEwe |[X)|T R HEAee
LL LL L L. _ o
ool 9| o| O |G
- - -
12C3_SCL/12C1_SCL/
- | 8 |15 26 PCO o |FTa USART6_TX / USART7_TX / ADC12_IN10®)
XMC_SDNWE
12C3_SDA/ SPI3_MOSI / 12S3_SD /
12C1_SDA/ SPI2_MOSI / 1252_SD /
i _ _ _ (6)
9 | 16 | 27 pC1 V0 |FTa USARTS RXTUSART?. R/ ADC12_IN11
EMAC_MDC
SPI2_MISO / 12S2_SDEXT /
- | 10|17 | 28 pC2 VO |[FTa|  USART8 TX/EMAC_MIl_TXD2/ ADC12_IN126)
XMC_SDCSO0 / XMC_NWE
SPI2_MOSI /12S2_SD /
- 11|18 29 PC3 VO |FTa| USART8_RX/EMAC_MIl_TX_CLK/ ADC12_IN136)
XMC_SDCKEO / XMC_AD
SPI2_SCK /1252_CK /
o B I PHA4 Vo | FT USART7 CK_RTS_DE -
8 12 | 20 | 31 Vssa - AL Hb
- - 21 | 32 VREF+ - ESEHE
9 | 13| 22| 33 Vbpa S | - BEAD), L Y
TMR2_CH1 / TMR2_EXT / TMR5_CH1 /
TMR8_EXT / 12C2_SCL / USART2_RX / ADC12_INO® /
10 ) 14 ) 23 | 34 PAO Vo |FTa USART2_CTS / USART4_TX/ ERTC_MUX2 / WKUP1
TMR9_CH2C / EMAC_MII_CRS
TMR2_CH2 / TMR5_CH2 / TMR9_CH1C /
12C2_SDA/ SPI4_MOSI / 12S4_SD /
SPI3_CS /1283 WS/ USART2_RTS_DE /
11 | 15 | 24 | 35 PAL 0 |FTa USART4_RX/QSPI1_I03 / ADC12_IN1®)
EMAC_MIl_RX_CLK /
EMAC_RMIl_REF_CLK /
12SF5_SD /12C1_SMBA
TMR2_CH3/ TMR5_CH3 / TMR9_CH1 /
12| 16 | 25 | 36 PA2 IO |FTa| 12SF5_CKIN / USART2_TX / CAN2_RX/ | ADC12_IN2 / WKUP4
QSPI1_CS / EMAC_MDIO / XMC_D4
TMR2_CH4 / TMR5_CH4 / TMR9_CH2 /
13| 17 | 26 | 37 PA3 VO |FTa| 1252 MCK /USART2 RX / CAN2_TX / ADC12_IN3
EMAC_MII_COL / XMC_D5
- | 18 | 27 | 38 Vss S| - et
- | 19 | 28 | 39 Vb S | - A R
12C1_SCL/SPI1_CS/12S1_WS /
SPI3_CS/12S3_WS / USART2_CK /
14 | 20 | 29 | 40 PA4 0 |FTa USART6 X TMR14 CHT ADC12_IN4 / DAC1_OUT
OTGFS1_OE / XMC_D6
TMR2_CH1/ TMR2_EXT / TMR8_CH1C /
SPIT_SCK /1251 CK/ USART3_CK /
15 | 21 | 30 | 41 PAS VO |FTa oARTS RXT USARTS RY] ADC12_IN5 / DAC2_OUT
TMR13_CH1C / XMC_D7
TMR1_BRK / TMR3_CH1 / TMR8_BRK /
SPI1_MISO / 12S2_MCK / USART3_CTS /
16 | 22 | 31 | 42 PAB VO |FTa| ysART3 RX/ TMR13_CH1/QSPIT_100 / ADC12_IN6
SDIO1_CMD / QSPI1_I02
noo & o F3BH TR 299 5040
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AT32F455/456/457 &% HIEFH

T .
0 0 % 8 g Gl B & | Thae®) S Th e
S35 8| wmmEwe |[X)|T R HEAee
LL LL L L. —_— o
ool 9| o| O |G
- - -
TMR1_CH1C / TMR3_CH2 / TMR8_CHAC /
12C3_SCL/SPI1_MOSI /1251 SD /
17 | 23 | 32 | 43 PA7 IO |FTa| USART3_TX / TMR14_CH1/QSPI1_IO1/ ADC12_IN7
EMAC_MIl_RX_DV /
EMAC_RMIl_CRS_DV /XMC_SDNWE
TMR9_CH1 /12S1_MCK / USART3_TX/
TMR13_CH1/QSPI1_I02/
C |24 3844 PC4 VO |FTal Epac MIl_RXDO / EMAC_RMII_RXDO / ADC12_IN14
XMC_SDCS0 / XMC_NE4
TMR1_CHAC / TMR9_CH2 /
12C1_SMBA/ USART3_RX/
- | 25 | 34 | 45 PC5 0 |FTa TMR13_CH1C /QSPI1_103/ ADC12_IN15 / WKUP5
EMAC_MIl_RXD1/ EMAC_RMII_RXD1 /
XMC_SDCKEO / XMC_NOE
TMR1_CH2C / TMR3_CH3 / TMR8_CH2C /
SPI1_MISO / USART2_RX /
18 | 26 | 35 | 46 PBO IO |FTa| SPI3_MOSI/12S3_SD / USART3_CK / ADC12_IN8
QSPI1_I00 / EMAC._MIl_RXD2 /
SDIO1_D1/12SF5 CK
TMR1_CH3C / TMR3_CH4 / TMR8_CH3C /
SPI1_MOSI712S1_SD /
SPI2_SCK /12S2_CK / USART2_CK /
19 | 27 | 36 | 47 PB1 10 |FTa|  S(&ARTs Rrs DE/QSPIT SCK ) ADC12_IN9
EMAC_MIl_RXD3 / SDIO_D2/
12SF5_WS / TMR14_CH1
082 BOOTL TMR2_CH4 / TMR3_EXT /12C3_SMBA /
20 | 28 | 37 | 48 (PB2) I/O| FT | SPI3_MOSI/I2S3 SD/QSPI1_SCK/ Ja AR kL
CAN3_STB/SDIO1_CK/TMR12_CH1C
N R I P PF11 o | FT TMR8_EXT / XMC_SDNRAS -
A R PF12 o | FT TMR8_BRK / XMC_A6 -
- - - | 51 Vss S| - P& S
- - - | 52 Vop S| - - HlR
A R PF13 o | FT 12C3_SMBA / XMC_A7 -
A I PF14 o | Fi 12C3_SCL / XMC_A8 -
A PF15 uo |FTf|  12C3_SDA/CAN1_STB/XMC_A9 -
A I P PGO uo | FT| SPI1_MISO/CAN1_RX/XMC_A10 -
SPI1_MOSI /12S1_SD/
o R R A PG1 Vo | FT CANA_TX/XMC_A11 -
TMR1_EXT / USART5_CK_RTS_DE /
“ - | 38|58 PE7 VO FT | USART7 RX/XMC_A137XMC. D4 -
TMR1_CH1C / USART4_TX /
o BRI PE8 VO | FT | USART7 TX / XMC_A16 / XMC_D5 -
TMR1_CH1/ USART4_RX /
- | - |40 60 PE9 o | ET TG a7 1 X0, 56 ;
- - - | 61 Vss S| - i
- - - | 82 Vop S| - e HlR
TMR1_CH2C / USART5_TX /
S| - a1 63 PE10 o | ET Ko AT /MG D7 ;
noo & o F 34N TR 299 5040
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El):

LQFP48 /
QFN48
LQFP64

LQFP100 | 4F

LQFP144

Bl By
(EALETRED

5 IR
GPIOZ#?

HRITheEe®

B nThae

1
1

I

N

(o]
I

PE11

7
—

TMR1_CH2 / SPI4_CS /12S4 WS/
USART5_RX/ XMC_D8

PE12

FT

TMR1_CH3C / SPI1_CS /12S1_WS/
SPI4_SCK /12S4_CK / XMC_D9

66

PE13

I/0

FT

TMR1_CH3/ SPI1_SCK /281_CK /
SPI4_MISO / XMC_D10

67

PE14

IO

FT

TMR1_CH4 / SPI1_MISO /
SPI4_MOSI /12S4_SD / XMC_D11

68

PE15

IO

FT

TMR1_BRK/TMR1_CH4C /
SPI1_MOSI /1251_SD / XMC_D12

21 | 29 | 47

69

PB10

110

FTf

TMR2_CH3/12C2_SCL/
SPI2_SCK/12S2_CK / 12S3_MCK /
USART3_TX/QSPI1_CS/
EMAC_MII_RX_ER/QSPI1_I01/
SDIO1_D7 / XMC_NOE

22 | 30 | 48

70

PB11

110

FT

TMR2_CH4 / TMR5_CH4 / 12C2_SDA/
12SF5_CKIN / USART3_RX /
TMR13_BRK / EMAC_MII_TX_EN /
EMAC_RMII_TX_EN/QSPI1_I00 /
CAN2_STB/ XMC_LB

23 | 31 | 49

71

PH3

110

FT

TMR2_CH2 / TMR5_CH2 / 12C2_SDA /
USART4_TX /USART7_TX/QSPI1_lO1

24 | 32 | 50

72

Vbp

Hor YR

25 | 33 | 51

73

PB12

I/10

FT

TMR1_BRK / TMR5_CH1/ TMR12_BRK /
12C2_SMBA/ SPI2_CS /12S2_ WS /
SPI4_CS /1234 WS/

SPI3 SCK/12S3_CK /
USART3_CK / CAN2_RX /
EMAC_MII_TXDO / EMAC_RMII_TXDO /
USART5_RX / 12SF5_WS / XMC_D13

26 | 34 | 52

74

PB13

I/10

FT

CLKOUT/ TMR1_CH1C / TMR12_CH1C /
12C3_SMBA/ SPI2_SCK / 12S2_CK /
SPI4_SCK/12S4_CK /12C3_SCL/
USART3_CTS/ CAN2_TX/
EMAC_MII_TXD1/EMAC_RMIl_TXD1 /
USART5_TX / 12SF5_CK / XMC_UB

27 | 35 | 53

75

PB14

110

TC

TMR1_CH2C / TMR8_CH2C / 12C3_SDA/
SPI2_MISO / 12S2_SDEXT /
USART3_RTS_DE / TMR12_CH1/
SDIO1_D6 / XMC_DO

28 | 36 | 54

76

PB15

I/10

TC

ERTC_REFIN / TMR1_CH3C /
TMR8_CH3C / 12C3_SCL /
SPI2_MOSI/12S2_SD/TMR12_CH2 /
SDIO1_CK /TMR12_CH1C

WKUP7

7

PD8

110

FT

USART3_TX / TMR12_CH2C /
EMAC_MII_RX_DV /
EMAC_RMII_CRS_DV / XMC_D13

78

PD9

110

FT

USART3_RX / EMAC_MII_RXDO /
EMAC_RMII_RXDO / XMC_D14

79

PD10

I/10

FT

USART3_CK / USART4_TX /
EMAC_MII_RXD1/ EMAC_RMIl_RXD1 /
XMC_D15

DDDD@4@DD
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- - -
12C2_SMBA / USART3_CTS / QSPI1_I00 /
- | - |s8]s0 PD11 o | FT EMAC_MIl_RXD2 / XMC_A14 ] -
XMC_SDBAO / XMC_A16 / CAN3_STB
TMR4_CH1/12C2_SCL /
USART3_RTS_DE /
| - |s9 81 PD12 VO | FTf| USART8_CK_RTS DE/QSPH_[O1/ i
EMAC_MIl_RXD3 / XMC_A15 /
XMC_SDBA17XMC_A17 / CAN3_RX
TMR4_CH2 / 12C2_SDA/ USART8_TX /
| - |60 |82 PD13 o | FT QSPI1_103 / XMC_SDCLK / i
XMC_A18 / CAN3_TX
- - | - |83 Vss S| - Hoy it
- - - | 84 Vob S| - B HiR
TMR4_CH3/12C3_SCL /
| - |e1]ss PD14 o | FT USARTS X 1 XMIC. DO -
TMR4_CH4 /12C3_SDA/
- - | 62|86 PD15 VO |FTf|  SART7 CK_RTS_DE/XMC_D1 -
I I PG2 o | FT XMC_A12 -
-] - Jes PG3 o | FT XMC_A13 ;
N N R e PG4 o | FT XMC_A14 / XMC_SDBAO -
-] - ]oo PG5 o | FT XMC_A15/ XMC_SDBA1 :
A I Y PG6 o | FT QSPI1_CS -
A R S PG7 o | FT USART6_CK -
USART6_RTS_DE / EMAC_PPS_OUT/ ]
- - | e3 PGS o | FT XM, SOCLK
- - - | 94 Vss S | - et
- - - | 95 Vb S | - Ay R
TMR1_CH1/TMR3_CH1 / TMR8_CH1 /
12C1_SCL /1282 MCK /
- | 3763|096 PC6 Vo | FT USART6_TX / USART7 TX/ -
XMC_AO0 / SDIO1_D6 / XMC_D1
TMR1_CH2 / TMR3_CH2 / TMR8_CH2 /
12C1_SDA/ SPI2_SCK /1252 CK /
- | 386497 PC7 VO | FT | 1253 MCK / USART6.RX / USART7 RX / -
XMC_A1/SDIO1_D7 / XMC_NADV
TMR1_CH3/ TMR3_CH3 / TMR8_CH3 /
1284 MCK / 12SF5_MCK /
- | 3965098 PC8 Vo | FT USART8_TX / USART6_CK / -
QSPI1_1027 XMC_A2 / SDIO1_DO
CLKOUT / TMR1_CH4 / TMR3_CH4 /
TMR8_CH4 / 12C3_SDA/ 12SF5_CKIN / ]
- | 40| 66| 99 PC9 VO | FT | USART8 RX/I2C1_SDA/QSPI1 100/
OTGFS1_OE / XMC_A3 /SDIO1_D1
CLKOUT / TMR1_CH1 / TMR9_BRK /
12C3_SCL / USART1_CK / USART2_TX/
29 | 41| 67 1100 PA8 VO | FT | ySART7 RX/ CAN3_RX/ OTGFS1 SOF / -
SDIO1_D1/XMC_A4
noo & o #1361 TR 299 5040
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- - -
CLKOUT / TMR1_CH2 / [2C3_SMBA/
SPI2_SCK /12S2_CK / USART1_TX /
30 | 42 | 68 | 101 PA9 o | FT 201 SOLTTMRI4 BRK/ ;
OTGFS1_VBUS / SDIO1_D2
ERTC_REFIN / TMR1_CH3 /
SPI2_MOSI /12S2_SD / 1284_MCK / ]
31| 431691102 PAL0 VO | FT | USART1_RX/I2C1_SDA/OTGFS1_ID /
2SF5_MCK / 12SF5_SD
TMR1_CH4 /12C2_SCL/
SPI2_CS /1252 WS / SPI4_MISO / ]
32 | 44170 | 103 PALL VO | TC | ySART1 CTS / USART6_TX / CAN1_RX/ OTGFS1 D
USART4_RX /12C1_SMBA
TMR1_EXT /12C2_SDA/ SPI2_MISO /
33 | 45 | 71 | 104 PA12 W0 | TC| 12SF5_SDEXT/USART1_RTS DE / OTGFS1 D+
USART6_RX / CAN1_TX / USART4_TX
PA13 PA13/IR_OUT/12C1_SDA/
34 | 46 | 72 1105 (SWDIO)® Vo | FT SPI3_MISO / OTGFS1_OE -
TMR2_CH1/TMR5_CH1/12C2_SCL/
35| 47| 73 | 106 PH2 VO | FT | USART4_RX / USART7 RX/QSPI1_IO0 -
- - | 74 | 107 Vss S| - -t
36 | 48 | 75 | 108 Voo S| - HrHlR
PA14 PA14/12C1_SMBA /
371491 76 1109 (SWCLK)® VO | FT | spi3 MOSI/12S3_SD / USART2 TX -
TMR2_CH1/ TMR2_EXT /
SPI1_CS /1251 WS/
SPI3_CS/12S3_WS / USART1_TX/ ]
38 | 50 | 77110 PALS VO | FT | USART2_RX/USART7_TX/CAN3_TX/
QSPI1_102 / XMC_NE2 /
USART4_RTS_DE
TMR5_CH2 / SPI3_SCK / 12S3_CK /
- | 51| 78 111 PC10 o | FT USART3_TX/ USART4_TX / -
QSPI1_101/SDIO1_D2
TMR5_CH3 / SPI3_MISO / [2S3_SDEXT /
- | 52 | 79 112 PC11 IO | FT | USART3_RX / USART4_RX/QSPI1_CS / -
SDIO1_D3/XMC_D2
TMR11_CH1 /12C2_SDA/
SPI3_MOSI /72S3_SD / USART3_CK /
- | 53] 80 113 PC12 Vo | FT USART4_CK/ USART5 TX -
SDIOT_CK / XMC_D3
TMR8_CH4C / SPI4_MISO /
SPI3_MOSI /12S3_SD /
I S PDO VO FT|  spi2_cS/1252 WS/ USART4_RX/ -
CAN1_RX/ XMC_A5 / XMC_D2
TMR8_CH4 / SPI2_SCK / 1282_CK /
S| - | 82 |115 PD1 WO | FT| SPI2_CS/12S2 WS/ USART4_TX/ -
CAN1_TX / XMC_A6 / XMC_D3
TMR3_EXT / USART3_RTS_DE /
- | 54 | 83 | 116 PD2 o | FT USART5_RX / XMC_A7 | -
SDIO1_CMD / XMC_NWE
SPI2_SCK /12S2_CK / SPI2_MISO /
S - | ea |17 PD3 Vo | FT USART2_CTS/QSPI1_SCK / -
XMC_A8 / XMC_CLK
noo & o FITR TR 299 5040
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SPI2_MOSI / 12S2_SD /
S| - 85118 PD4 VO | FT | USART2 RTS_DE / XMC_A9 / XMC_NOE -
- | - |86 |119 PD5 W0 | FT| USART2_TX/XMC_A10/XMC_NWE -
- - - | 120 Vss S | - Kt
- - - 122 Vob S| - R
SPI3_MOSI / 12S3_SD / USART2_RX /
o R R PD6 Vo | FT XMC_A11 / XMC_NWAIT -
- | - | 88 |123 PD7 U0 | FT| USART2_CK/XMC_A12 / XMC_NE1 -
USART6_RX / QSPI1_102 /
R PG9 Vo | FT CAN3 TX/XMC_NE2 -
A N PP PG10 o | FT CAN3_RX/XMC_NE3 -
SPI4_SCK /12S4_CK / CAN2_RX /
o R PG11 VO | FT | EMAC Mil_TX_EN/EMAC_RMIL TX_EN -
SPI4_MISO / USART6_RTS_DE /
o PG12 Vo | FT CAN2_TX/XMC_NE4 -
SPI4_MOSI / 12S4_SD / USART6_CTS /
|- - | 128 PG13 U0 | FT | EMAC_MII_TXDO 7 EMAC_RMII_TXDO / -
CAN2_STB/XMC_A24
SPI4_CS /1284 WS / USART6_TX /
A N PG14 o | ET QSPI1_103/ EMAC_MIl_TXD1 / ;
EMAC_RMII_TXD17 XMC_A25
- - - | 130 Vss S| - o Hh
- - - 131 Vop S| - K R
A N T PG15 o | ET USART6_CTS / XMC_SDNCAS ;
PB3/TMR2_CH2 / 12C2_SDA/
oa3 SPI1_SCK /1281 CK/
39 | 55 | 89 |133 SO VO | FTi| SPI3_SCK/12S3_CK /USART1_RX/ ;
USART1_RTS_DE / USART7 RX/
CAN3_RX7QSPI1_|03 / USART5_TX
TMR1_CHAC / TMR3_CH1 / TMR11_BRK /
12C3_SDA/SPI1_MISO /
40 | 56 | 90 | 134 PB4 o | FT SPI3_MISO / 1253 SDEXT / -
USART1_CTS / USART7 TX / CAN3_TX/
QSPI1_SCK/SDIO1_D0 / USART5_RX
TMR3_CH2 / TMR10_BRK / 12C1_SMBA /
SPI1_MOSI7 1281 SD/
SPI3_MOSI/[2S3_SD / USART1_CK /
41 | 57 | 91 | 135 PB5 o | ET USART5_RX / CAN2 RX / WKUP6
EMAC_PPS_OUT / QSPI1_I00 /
XMC_SDCKE1 / USART5_CK_RTS._DE /
SDIO1 D3
TMR4_CH1/TMR10_CH1C /12C1_SCL/
12§1_MCK / SPI4_CS / 12S4_WS /
42 | 58 | 92 | 136 PB6 O | FT | USARTT TX/USART5_TX / CAN2 TX/ -
USART4_CK/QSPI1_CS /XMC_SDCS1 /
I2SF5_WS / SDIO1_DO
noo & o #1381 TR 299 5040
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TMR4_CH2 / TMR8_BRK / [2C1_SDA/
SPI4_SCK /12S4_CK / USART1_RX /
43 | 59 | 93 | 137 PB7 /0 | FT USART4_CTS / TMR11_CH1C / -
CAN1_STB/QSPI1_IO1/XMC_NADV /
I2SF5_CK / SDIO1_DO

44 | 60 | 94 | 138 BOOTO | | B Ja B kR0

TMR2_CH1/TMR2_EXT / TMR4_CH3 /
TMR10_CH1 /12C1_SCL/ SPI4_MISO /
45 | 61 | 95 | 139 PBS /O | FTf| USART1_TX/USART5_RX/CAN1_RX/ -
EMAC_MII_TXD3 / SDIO1_D4/
I2SF5_SDEXT / 12SF5_SD

IR_OUT/ TMR2_CH2 / TMR4_CH4 /
TMR11_CH1/12C1_SDA/
SPI2_CS /1252 WS /

46 | 62 | 96 | 140 PB9 VO | FTT| gpi4 MOSI712S4_SD712C2_SDA/ -
USART5_TX / CANT_TX/QSPI1_CS/

SDIO1_D5/12SF5_SD / 1251_MCK
TMR4_EXT / USART8_RX / TMR13_CH1/

R R PEO Vo | FT XMC_LB / XMC_SDDQML -
TMR1_CH2C / USART8_TX /
T - 98142 PEL VO | FT | TMR14_CH1/XMC_UB / XMC_SDDQMH -
47 | 63 | 99 | - Vss S | - 7 Hh
. - - | 143 RiEH:
48 | 64 | 100 | 144 Vob S | - H7 R
EPAD e
149 | - - - (Ves) S | - it

(1) 1= %A, O= %k, S= Wi,

(2) TC= FpifEH P, FT= —K5 VAL, FTa= iiEAlIIRES VIFAZ, FTf =5 VASFAZN20 mARARE ), R= K
HHWE LSRR REAEI N, B= N ES kL FHBOOTOS .

(3) PIHAINREI T AL S . £—GPIO®#IHEVENTOUTIIAE.

(4) PC13, PC14, FPCA55| i HIEF AT AL, WX AN BT ¢ R EeHES A IR (3 mA), BRILIX =AM 5| BIfE
% G| I S BE A Dy BIE . (nSKEILED)

(5) IXUEL| BHIFE ALt B L X3 — K R b T R ThRRIRA T, 2 ERMEE AL, XL 5| BHITFRIRAS B At it i X 3 B A7 A i) (0X
SR AEMASPW ERHM RGEIEND . R T UATEHIX IO O EAEE, 5535 AT32F455/456/457 25122 T Hiit
At X I R BPR & 74 HIAH R 1T o

(6) PAO, PA1, PCO, PC1, PC2, FIPC3NADCHu#EIY; ¢ i8Himis.,

(7) EAfi)5, PA13/PA14/PB35| L B v E FThEESWDIO/SWCLK/SWO, it SWDIO/SWO S| I Py 35 L iz B FLATSWCLK
T B P90 i B BE T SR RS

Lo 2024224 %39 3 299 0o
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% 11. XMC 3| j#i5E X

XMC
AR SRAM/PSRAM/ 5 REEE SORAM® LQFP100 LQFP64
NOR PSRAM/NOR

PFO A0 - - A0 - -
PF1 Al - - Al - -
PF2 A2 - - A2 - -
PF3 A3 - - A3 - -
PF4 A4 - - A4 - -
PF5 A5 - - A5 - -
PF12 A6 - - A6 - .
PF13 A7 - - A7 - -
PF14 A8 - - A8 - -
PF15 A9 - - A9 - -
PGO A10 - - A10 - -
PG1 All - - All - -
PG2 Al12 - - Al12 - -
PG3 A13 - - - -
PG4 Al4 - - SDBAO - .
PG5 Al5 - - SDBA1 - -
PD11 Al4/A16 Al16 SDBAO - A -
PD12 Al5/A17 Al17 SDBA1 - H -
PD13 A18 A18 SDCLK - el -
PE3 A19 A19 - H -
PE4 A20 A20 - ) -
PE5 A21 A21 - ) -
PE6 A22 A22 SDNRAS f -
PE2 A23 A23 SDNCAS H

PG13 A24 A24 - - -
PG14 A25 A25 - - -
PC3 A0 - SDCKEO ] H
PC6 A0 /D1 AD1 A0 - H H
PC7 Al NADV Al - el H
PC8 A2 - A2 - H H
PC9 A3 - A3 - H f
PAS A4 - A4 - H H
PDO A5/ D2 AD2 A5 D2 H -
PD1 A6/D3 AD3 A6 D3 H -
PD2 A7 | NWE NWE A7 - H H
PD3 A8/ CLK CLK A8 - f -

ooo P g2 o 540 ; TR 298 5040
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XMC
Bl B SRAM/PSRAM/ HREEK SDRAM® LQFP100 LQFP64
NOR PSRAM/NOR
PD4 A9 / NOE NOE A9 H -
PD5 A10/ NWE NWE A10 A -
PD6 A1l / NWAIT NWAIT All A -
PD7 A12 / NE1 NE1 Al12 A -
PD14 DO ADO DO H -
PD15 D1 AD1 D1 q -
PC11 D2 AD2 D2 H H
PC12 D3 AD3 D3 A A
PE7 D4/ A13 AD4 D4 H -
PES D5/ A16 AD5 D5 el -
PE9 D6/ A17 AD6 D6 H -
PE10 D7/A18 AD7 D7 el -
PE11 D8 ADS8 D8 l -
PE12 D9 AD9 D9 el -
PE13 D10 AD10 D10 H -
PE14 D11 AD11 D11 A -
PE15 D12 AD12 D12 H -
PD8 D13 AD13 D13 H -
PD9 D14 AD14 D14 4 .
PD10 D15 AD15 D15 H -
PB14 DO ADO - H H
PC6 D1 AD1 - H H
PA2 D4 AD4 - H H
PA3 D5 AD5 - H H
PA4 D6 AD6 - H H
PA5 D7 AD7 - H H
PB12 D13 AD13 - H H
PD7 NE1 NE1 - H -
PG9 NE2 NE2 - - -
PA15 NE2 NE2 - ] H
PG10 NE3 NE3 - - -
PG12 NE4 NE4 - - _
PC4 NE4 NE4 SDCS0 f H
PB7 - NADV - H H
PB10 NOE NOE - H H
PC5 NOE NOE SDCKEO H f
PC2 NWE NWE SDCS0 f fi
% 4“1 ﬁ Tgﬁl 0%99%-5940
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XMC
AR SRAM/PSRAM/ 5 REE SORAM® LQFP100 LQFP64
NOR PSRAM/NOR
PEO LB LB SDDQML H
PB11 LB LB H a
PE1 uB uB SDDQMH H
PB13 uB UB H a
PG8 - - SDCLK -
PB5 - SDCKE1 H
PB6 - SDCS1 el
PF11 - SDNRAS -
PG15 - SDNCAS -
PCO - SDNWE H
PA7 . - SDNWE H fi

(1) SDRAMH ML, Hedthk. Hodls. M BFHEFEAH LU T A AE & . &R & IRV i IE% TARETE L B iR

DDDD@@DD
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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

Bl6. TR
Ven
L
4
[N
1.62-3.6v «_ Power switch Backup circuitry
(LICK, RTC, Wake-up logic, BPR)
ouT
9]
=
GPIO [ G 10
° Logic
>
IN a
Kernel logic
(CPU,
Digital
VDD VDD & Memories)
I I
v E LDO >
L
4.7 yF (— 1 x 100 nF —
HY 20 Vo/Vss patir ™= m
+ 4+
VDD
I
—
VREF
100 NF  e— I
i 100 nF ADC) HICK, PLL,

Lo 2024224 %433 299 0o

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




[

AT32F455/456/457 &% HIEFH

42 HENEBRAE
421 #HEl

INERSAF EIEAT IR [ Ho RBUEM ] PR (K12, &13, &£14) hayhiffE,

AEx T

T OANEIAIR o X HL R 45 Y BEAR SZ (1 iR K3, JF A RRAELL SR AR T 2R I D REVE R
o ar PRI TARAE S RAH 26 A T 2SI T S 1k

DDDD@4@DD
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R 12. BERME
Ghine) Ei3a) BR/AME RAME XA
Voox-Vss | AMEE AL H LK 0.3 4.0
VeaT-Vss CER RPN NS -0.3 4.0 v
Vin FETCHI I Lk N\ L Vss-0.3 4.0
fEFT, FTf, MIFTas| i LA ik Vss-0.3 6.0
|AVppy| AN T EL 5 A2 T b s 50 oy
[Vssx-Vss| | ANl 5] AL [8] fry HL R 22 50
® 13, BEFRFE
fiine) Epa RKE X0
Ivop 283 Voo IR ZR 1 S IR RN FRLIRD 150
lvss LT VesHI 2 H A FLE (I H LD 150 oA
. 7 GPIOF 1 51 AL (¥ th E v I 25
1E R GPIOANZ ] 5] JA1_E )%ty B -25
®14. BERHE
fiine) Epa HfE X0
Tste fif A7 B Y [ -60 ~ +150 o
T RO A i 125
% 44 ﬁ Tgﬁl 03:99%-5940

Email:sales@manduic.com



1:[- AT32F455/456/457 &5 BURFM
4.2.2 HSHFRME

T =AAFKME (HBM, CDM, FILU) , {8 FIARAERIIIE T %, R A 3E47 5 B Il DLk
B TR T T e

BHBCE (ESD)
B EE R B I B A AR BT A 51 B . IR AN AT A JS-001-2023/3S-002-2022 5 i
F15. BHBAEE
s 2 %1 E-Sis B/ME Bfr
VespHemM) | AR LR (AR TY) Ta=+25°C, f#JS-001-2023 2 +2000 v
Vespcowm) | Ff L LR (FE LR &AL | Ta =425 °C, £54JS-002-2022 n +1000
#A&RY (Static latch-up)
N T PG U RE TR AL N AT RS JESD 7SR 1% HE EE AR S AR v ) B AN ER S AR B «
® CNREAHLIEGI, BRI R A At H .
® ERAMIA . HrH AT B I GPIO 5] B N R .
*16. BARBE
=] E 20 & BRI
LU [y e Ta=+105°C, #&JESD78F Il 2XA (200 mA)
noo & o 45T TR 299 5040
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4.3 K
43.1 BERIIEEXH

RAT. BHAITIEFRME

s M & BME | BOKME | B
13V 0 192
fhok | PIFAHBIN #4756 LDOHiJE 1.2V 0 160 MHz
1.1V 0 108
freikiz | N EBAPB1/21 Bl 0 froLk MHz
froks | PIBSAPB3I BT R 0 90 MHz
Vob Her IR TAEHE 2.4 3.6 v
Vbba AU, YR A H W55 Voo [ Vbp \Y
VBAT FELth £ E A H 1.62 3.6 \Y;
LQFP144 — 20 x 20 mm - 298
LQFP100 — 14 x 14 mm - 265
Po IRFERL: Ta=105°C  |LQFP64 — 10 x 10 mm - 248 mw
LQFP48 —7 x 7 mm - 229
QFN48 — 6 x 6 mm - 351
Ta WEGRAE -40 105 °C
4.3.2 _EE BB R TEF
18, LB AThE BB ) TAE KA
el ¥ BRME | BKME | B
Vpp EFHE#R 0 oo ms/V
tvop
Voo T P 3 20 oo us/V
4.3.3 WEEAABEIFEIEHEERE
£ 19. NWEFAFHED
S 2 B/ME | BAEME | BOKE | Bfr
VPOR A EE 1.73 2.06 2.4 Y
VIR IR R Z AT BE 1.62@ 1.88 2.16 Y
VLVRhyst LVRIR i 180 mV
LRSS ] : Voo T Veor H #5420 18] 1 TresTTEMPO JF
TRESTTEMPO o 830 us
CPUHURIZAT
(1) HZAEBREH, AEE I,
(2) 7= R TR IE 2 /N BB VLR«
ooo P g2 o 546 TR 298 5040

Web:www.manduic.com
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B 7. EREAAKEEZARERER

DDDD@4@DD

Vobp
A
POR \
A
VLvRhyst
LVR
4> TRresTTEMPO
»
Reset
R 20. FI4RFEF R E
i S % B/AME | HEME | BKE | B
X LETHE 2.19 2.28 2.37 Y
Veymi PVMBE{E1 (PVMSEL[2:0] = 001) -
N0 2.09 2.18 2.27 \Y;
X Tt 2.28 2.38 2.48 Y
Vevmz PVMBE{E2 (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 - mV
Ioo pvm)M | PVMER IR TE #E - - 20 30 uA
(1) HEGATEEE, ATEEF PRk,
% 47 ﬁ Té’fil 0-21'99%-5940

Web:www.manduic.com

Email:sales@manduic.com



Pl AT32F455/456/457 &5 BiRFM
434 FEEEEAGH

& 21. WENAFa R

&5 S *AF HWRIE BKRE L:<¥ivA

Trroc | ZmALHT [A] - 60 65 us
tse i DX AR R I (1) - 13.2 16 ms
tme A PRI [A] - 8.2 10 ms

(1) BBIRE, AT IR
% 22. WIBINAEIE RS SR BRAE RO

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

(1) s RIE, AFEA A

4.3.5 fLE R

IR FE 2 Z M SHM AR RS T80, HERETHEEH, AEA IR, XS HO0M K &= a4 T

PER . FREGIRE . GPIOGI I i, /=i R IC & . TAEMR . GPIOMIMEHE AR, DLAIAT

AL

BRI K HIRIEFE

A g AL T N R KA

® A GPIOS| JHI#ERAL TR .

®  [AAFAFAEAR T A B (] B e IR AR U2 (0 ~ 32 MHzB N0 55 1, 33 ~ 64 MHzE 14~
SR, 65 ~ 96 MHzI 24N A5, 97 ~ 128 MHzi A3/MEA5 A, 129 ~ 160 MHzir
RNANERE A, #1160 MHzE 5N SR D .

® IRATUHTIREIT I
feciki = fucks froike = fueiks feeiks = fucik/4s fapccik = feeika/4-

® [RARKFAIbRE, HUAMERFE VoD = 3.3 VAITA = 25 °CHHIIAM 2], R A2 7EVop = 3.6 VIl
330,

Lo 2024224 %48 30 299 0o
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R 23. BATHRA T RS i 78

LDO S M
7S S &4 frcLk MIE | R AME fEREFTA SN \ . -
SHpESNE | L
(V) | (AT32F455/456) | (AT32F457)
192 MHz | 1.3 67.1 69.3 25.8
180 MHz | 1.3 63.0 65.1 24.3
160 MHz | 1.2 51.5 53.2 20.0
144 MHz | 1.2 46.5 48.1 18.1
120MHz | 1.2 39.3 40.6 15.6
108 MHz | 1.1 325 33.6 13.1
o 96 MHz 1.1 29.1 30.0 11.8
AN P R
72 MHz 1.1 222 23.0 9.29 mA
(HEXT) @@
48 MHz 1.1 15.5 16.0 6.79
36 MHz 1.1 12.0 12.4 5.46
24 MHz 1.1 8.69 8.92 4.24
8 MHz 1.1 3.44 3.52 1.86
4 MHz 1.1 2.36 2.39 1.49
2 MHz 1.1 1.80 1.82 1.30
| BATRE 1 MHz 1.1 1.52 1.54 1.20
DD
LR B 192 MHz | 1.3 66.7 68.9 25.4
180 MHz | 1.3 62.6 64.6 23.9
160 MHz | 1.2 51.1 52.8 19.6
144 MHz | 1.2 46.2 47.7 17.8
120MHz | 1.2 38.9 40.2 15.2
108 MHz | 1.1 321 33.1 12.6
L 96 MHz 1.1 28.6 295 11.3
o3 N S
» |72 MHz 1.1 219 22.6 8.81 mA
(HICK) ¢
48 MHz 1.1 15.0 15.5 6.34
36 MHz 1.1 1.5 11.9 4.97
24 MHz 1.1 8.17 8.36 3.78
8 MHz 1.1 2.92 2.99 1.40
4 MHz 1.1 1.82 1.86 1.02
2 MHz 1.1 1.28 1.32 0.83
1 MHz 1.1 1.02 1.05 0.74
(1) Ah¥EsmtetA8 MHz.
(2) Hfncik > 8 MHz & FPLL.
noo & o AR TR 299 5040
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R 24. BRI RS e 78

LDO S M
7S S &4 frcLk MIE | R AME fEREFTA SN \ . -
SHpESNE | L
(V) | (AT32F455/456) | (AT32F457)
192 MHz | 1.3 54.4 56.6 12.6
180 MHz | 1.3 51.1 53.1 11.8
160 MHz | 1.2 417 43.4 9.82
144 MHz | 1.2 37.7 39.2 8.95
120MHz | 1.2 32.0 33.2 7.95
108 MHz | 1.1 26.4 27.5 6.70
o 96 MHz 1.1 23.6 24.6 6.08
AN P R
72 MHz 1.1 18.2 18.9 5.02 mA
(HEXT) @@
48 MHz 1.1 12.8 13.3 3.94
36 MHz 1.1 9.99 10.4 3.32
24 MHz 1.1 7.31 7.54 2.81
8 MHz 1.1 2.96 3.04 1.37
4 MHz 1.1 2.10 2.14 1.23
2 MHz 1.1 1.66 1.69 1.15
| R R AR 2 1 MHz 1.1 1.45 1.47 1.12
DD
LR HLIAE 192 MHz | 1.3 53.9 56.1 12.1
180 MHz | 1.3 50.6 527 11.4
160 MHz | 1.2 413 43.0 9.38
144 MHz | 1.2 37.3 38.8 8.51
120MHz | 1.2 31.5 328 7.51
108 MHz | 1.1 26.0 27.0 6.26
o 96 MHz 1.1 23.2 24.1 5.63
o3 N S
» |72 MHz 1.1 17.7 18.4 4.57 mA
(HICK) ¢
48 MHz 1.1 12.3 12.8 3.49
36 MHz 1.1 9.49 9.84 2.86
24 MHz 1.1 6.79 7.02 2.35
8 MHz 1.1 2.43 2.51 0.92
4 MHz 1.1 1.57 1.61 0.78
2 MHz 1.1 1.13 1.16 0.70
1 MHz 1.1 0.92 0.94 0.67
(1) #PEBETEH A8 MHZ.
(2) Mfucik > 8 MHzI! JE HIPLL.
noo & o % 50 TR 299 5040
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R 25. BATHRA T HIB K ABFEFE

ws | % bt o | TPORE R i
W Ta=85°C | Ta=105°C
192 MHz 1.3 69.8 717
180 MHz 1.3 65.6 67.5
160 MHz 1.2 53.5 55.0
144 MHz 1.2 48.5 50.0
AR (HEXT) 120 MHz 1.2 41.1 42.6
Z;Fﬁ%zﬁﬁﬁ 108 MHz 1.1 33.9 35.1 .
(AT32F455/456) 96 MHz 1.1 30.4 31.6
72 MHz 1.1 23.6 24.8
48 MHz 1.1 16.8 18.0
36 MHz 1.1 13.3 14.5
24 MHz 1.1 9.97 11.2
8 MHz 1.1 4.80 6.02
192 MHz 1.3 72.0 73.9
180 MHz 1.3 67.7 69.6
160 MHz 1.2 55.2 56.7
144 MHz 1.2 50.0 51.5
120 MHz 1.2 42.4 43.9
BATHR AW AN RS (HEXT) © 108 MHz 1.1 35.0 36.2
Ioo ) {EREFT A 4K mA
AR HLIR 96 MHz 1.1 314 325
(AT32F457)
72 MHz 1.1 24.3 25.5
48 MHz 1.1 17.3 18.5
36 MHz 1.1 13.7 14.9
24 MHz 1.1 10.2 1.4
8 MHz 1.1 4.87 6.09
192 MHz 1.3 27.4 29.1
180 MHz 1.3 25.9 27.5
160 MHz 1.2 21.3 22.7
144 MHz 1.2 19.4 20.8
120 MHz 1.2 16.9 18.3
B AME G (HEXT) @ 108 MHz 1.1 14.1 15.3 A
KA % 96 MHz 1.1 12.8 14.0
72 MHz 1.1 10.4 1.6
48 MHz 1.1 7.96 9.13
36 MHz 1.1 6.65 7.83
24 MHz 1.1 5.46 6.65
8 MHz 1.1 3.12 4.31
(1) AMEBEFEP98 MHZ, *Mfucik > 8 MHzi 5 FPLL.
% 51 ﬁ Tgﬁl 0%99%-5940

DDDD@4@DD
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x 26. FEIRBET MR KHBERIER

ws | % bt o | TPORE R i
W Ta=85°C | Ta=105°C

192 MHz 1.3 57.1 58.9

180 MHz 1.3 53.7 55.5

160 MHz 1.2 43.7 452

144 MHz 1.2 39.6 41.1

AR (HEXT) 120 MHz 1.2 33.8 35.3
Z;Fﬁ%zﬁﬁﬁ 108 MHz 1.1 27.9 29.1 .

(AT32F455/456) 96 MHz 1.1 25.0 26.2

72 MHz 1.1 19.6 20.8

48 MHz 1.1 14.1 15.4

36 MHz 1.1 1.3 12.6

24 MHz 1.1 8.64 9.88

8 MHz 1.1 4.36 5.58

192 MHz 1.3 59.3 61.2

180 MHz 1.3 55.8 57.6

160 MHz 1.2 455 46.9

144 MHz 1.2 412 427

120 MHz 1.2 35.1 36.5

M AR AR U AN RS (HEXT) © 108 MHz 1.1 28.9 30.1
Ioo ) {EREFT A 4K mA

AR HLIR 96 MHz 1.1 26.0 27.2

(AT32F457)

72 MHz 1.1 20.3 215

48 MHz 1.1 14.6 15.8

36 MHz 1.1 1.7 12.9

24 MHz 1.1 8.88 10.1

8 MHz 1.1 443 5.67

192 MHz 1.3 14.3 15.9

180 MHz 1.3 13.6 15.2

160 MHz 1.2 1.3 12.6

144 MHz 1.2 10.4 1.8

120 MHz 1.2 9.39 10.8
B AME G (HEXT) @ 108 MHz 1.1 7.91 9.1 A

KA % 96 MHz 1.1 7.29 8.49

72 MHz 1.1 6.26 7.46

48 MHz 1.1 5.20 6.41

36 MHz 1.1 4.59 5.79

24 MHz 1.1 4.09 5.30

8 MHz 1.1 2.67 3.88

(1) AMEBEFEP98 MHZ, *fucik > 8 MHzHE H HIPLL.
% 52 ﬁ Tgﬁl 0%99%-5940

DDDD@4@DD
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R 27. FREEIRAAHURST B BRSO AT R

JRIEO BRE?
s e At Vop = Vop = Ta= Ta= Ta= Sl
24V 33V | 25°C | 85°C | 105°C

LDO 1.2 V A FEH#, HICK
IRIEIRAE L | A1 HEXT 265, WDT 55

(BN LI | LDO A TASMIRTh A6, HICK
oo o o 170 172 200 1050 | 1900
AIHEXT 5, WDT XK

MR | LEXTRIERTCH:H 25 3.7 4.9 71 10.9

LR | LEXTFIERTCH S 3.4 5.0 6.2 8.3 12.4
(1) WA RAETA = 25 °C LR EH] .
(2) HEZGEEVHEAEE, NEAFEFIR.

B 8.LDO 1.2 VAEEFBAR, FREENART KRR RRHEFENFK Voo It 518 KX H

3000
2800
2600
2400
2200
2000
1800
1600
1400
1200
1000
800

372 376 450 2100 3600

MA

MA

—e—36V
33V
—a—24V

Current (uA)

o —— 200

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

Temperature (°C)

&l 9. LDO FEBMEIIFEARARS, HREEIRBENT ISR R IHAEEA I Voo B 518 B HIXT EL

1600
1500
1400
1300
1200
1100
1000
900
800
700
600
500
400
300
200
100

0
-40-35-30-25-20-15-10-6 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100105

—e—3.6V
33V
——24V

Current (uA)

P

Temperature (°C)

Lo 2024224 %533 299 0o

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




AR

AT32F455/456/457 &% HIEFH

B 10. FHUEAT KSR R AR FE A R B Voo IS8 B HIXT EE

Current (uA)

T

12.0

10.0

8.0

6.0 —8—386V

——33V

4.0 ——-24V

L B
L 2

? 11

L ]

2.0

0.0

-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)

3K 28. Vear KIS RIA B K UL

HWRIFED BAE?
e 25 M Vear= | VBar= | VBar=| TaA= Ta= Ta= LA
162V | 24V | 3.3V | 25°C | 85°C |105°C
Veat R
Iob_vear i LEXTHAIERTCHF/E, Voo <Vwr | 0.71 0.93 1.26 1.47 1.98 2.76 MA
ik
(1) BAUERLETA =25 °C M EH.
(2) MLZEETHEEE, AEA IR,
B 11, Vear BIBAIEIRERE (LEXT 1 ERTC FFE) ZEAREK Vear BIEN 55 E KN E
3.0
25
2.0
< 1.5 —e-38v
..5 — o 3.3V
5 b —-24V
© -~ . —® 1.62V
0.5
0.0
-40-35-30-25-20-15-10-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100105
Temperature (°C)
I D S B ‘ﬁ‘ I | | ]
nooddtIE# o L THREEID. 5040
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DDDD@4@DD

Web:www.manduic.com

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 29. WESMRHEAHFAREE

\ LDOHJE (V)
WESM B B
1.3 1.2 1.1
DMA1 4.01 3.65 3.32
DMA2 4.21 3.83 3.49
Flash 13.53 12.32 11.44
SRAM 2.23 2.06 1.88
GPIOA 0.66 0.58 0.54
GPIOB 0.61 0.54 0.49
GPIOC 0.55 0.49 0.45
GPIOD 0.55 0.49 0.45
GPIOE 0.61 0.55 0.50
AHB1 MA/MHz
GPIOF 0.54 0.47 0.43
GPIOG 0.58 0.52 0.47
GPIOH 0.56 0.50 0.46
XMC 7.81 7.12 6.49
CRC 0.43 0.38 0.36
EMAC
EMAC_TX
11.61 10.60 9.67
EMAC_RX
EMAC_PTP
AES 5.25 4.81 4.39
TRNG 5.36 4.89 4.47
AHB2 MA/MHZz
OTGFS1 15.57 14.27 13.28
SDIO1 8.60 7.83 7.15
XMC 7.81 7.12 6.49
AHB3 MA/MHZz
QSPI1 13.72 12.48 11.37
TMR2 9.96 9.13 8.36
TMR3 7.06 6.45 5.91
TMR4 7.55 6.90 6.30
TMR5 10.1 9.26 8.48
TMR6 0.47 0.42 0.39
APB1 MA/MHZz
TMR7 0.47 0.42 0.39
TMR12 5.93 5.43 497
TMR13 3.72 3.39 3.10
TMR14 3.78 3.45 3.16
WWDT 0.14 0.13 0.12
#5510 Té’fil 0-21'99%-5940
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WESME LDORE (V) B
1.3 1.2 1.1
SPI12/1282 3.74 3.42 3.14
SPI3/1?S3 4.60 4.20 3.85
USART2 3.23 2.94 2.68
USART3 3.21 2.92 2.66
USART4 3.23 2.94 2.69
USARTS5 3.24 2.95 2.68
1°C1 6.34 5.77 5.25
APBL 12Cc2 6.26 5.70 5.19 WAIMHzZ
12C3 6.31 5.75 5.23
CAN1 3.84 3.51 3.28
CAN2 3.85 3.51 3.26
CAN3 3.84 3.51 3.26
PWC 0.99 0.91 0.83
DAC1/2 1.42 1.30 1.20
USART7 3.20 2.91 2.66
USARTS8 3.25 2.95 2.70
TMR1 10.68 9.70 8.82
TMR8 10.58 9.62 8.75
USART1 3.25 2.94 2.69
USART6 3.26 2.96 2.70
ADC1 9.04 8.25 7.52
ADC2 8.93 8.13 7.41
SPI1/1?281 3.20 2.92 2.68
SPI4/12S4 3.19 2.91 2.66
APB2 SCFG 2.19 1.98 1.82 MA/MHz
EXINT 2.20 1.99 1.82
TMR9 5.90 5.37 4.90
TMR10 3.62 3.30 3.01
TMR11 3.90 3.54 3.25
I2SF5 1.01 0.92 0.84
ACC 0.25 0.21 0.19
[2S2EXT 3.08 2.81 2.58
[2S3EXT 3.09 2.80 2.58
noof3#dEth o HS6R 185,299 5040
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4.3.6 SIS BRIRARRE

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

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

% 30. HEXT 4 ~ 25 MHz S #R45#E0@

e B %4 B/ME HRUE BRAE LA

fhExT N | IR ARSI - 4 8 25 MHz
tsunexn)@ | g A [E] 8 MHz, HEXTDRYV = 0x2 - 2.3 - ms
Iop(HEXT) | FLIALVH FE 8 MHz, HEXTDRV = 0x2 - 440 600 pA

(D) VAR TP 5 i P P e e G T v

(2) HEZEBTAGSE, AL,

(3) toummm RFEITIA, SR REHEXTIF AN, 1% FSEASE N8 MHZIR BB 1. B MR e — MR
HER AR IR S LI &3], & n] GEIR Sh il w r A R AR K.

XFCLuMCle, BUERH S RER . AN (EMEN) 5~ 33 pFZ [ ENHE

2%, FHPERF A ECR A AR BOEIR & . W CLMCLEAMIFESE. Mk s s ACLHIC L &

ITHES HMBHENSE . EEPFECLNICLE, PCBHIMCUS| IR Z A BHAENIZHEELEN . ME

HACUERET FHIHENITHEH: Cu=CLix Cl2/ (Cu1 + Ci2) + Cstray, +H1Cstray2 5| JHI1 L 2 FIPCBR

PCBMRIHZ, ERHMAUEZN T2 pFET7 pF2id].

B 12. HEXT 1§ 8 MHz 3475 i) B U3 F

HEXT_IN

; fHEXT
/ \ B :
j L 8 MHz 1as

! ! crvstal RE | Controlled
\\ T/ Y gain
—
-_ \\ 7 HEXT_OUT
el G T
ooo P g2 o BT TR 298 5040
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A5 FH A58 1w 0 R 72 A B T A
TR RS EOR A A S el SN B A4S
R 31. HEXT #1500 b IR 4F 1

s S8 %4 w/ME HAUE BAE Bpr
fHEXT ext | FH P APEREHEpAiZR (M) 1 8 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,
B 13. HEXT $1&F I SIS SN e B
A
Vihexth
(o)
[o)
Vihexit %
trrexm) > > e twgex > twpe)
Thext
External fuet ot IL
clock source | —— = HEXT_IN
JLILTL =
% 58 ﬁ T@l O%:?&)-5940

DDDD@4@DD
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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
RS MTEA S PR, B RS , WS RMNKAE™ .

& 32. LEXT 32.768 kHz S #RKeHEM@

s 2 x4 B/ME BRIE BAE By
tsu(LexT) JA B[] LEXTDRYV = 0x3 - 90 - ms

(1) VEIRAS R ES R A R R S G R g
(2) mZREVHER L, AL .

XFCuMiCre, BBUTH E R EMS ~ 20 pFZ A&/ AR, FHPIERT & ZR 1) SAREOETRE .
HEHCUMNCLEAMFESE. MAHIEREY LCURNICLBTHA A E AEREENSE. NEER
Cuedt T FHIFE A H H: CL=CLixCL2/ (CL1 + CL2) + Cstrays FH CstraysE 7| I LA FIPCBHR 58X,
PCBHGIIHE, EMMAUEREN T2 pFRT pFZ i,

B 14. LEXT {#i 32.768 kHz 535 4 % 57 F

7 Cu s .
/ N LEXT_IN flexr
/
/ | Bias
| 1 >t
\ ) = 32,768 kHz RFE | Controlled
\ | crystal ain
\ T :
- \\ 7 LEXT_OUT
\\\\\\F£24//////
VE: LEXT_INALEXT_OUT /] /i ZEoF e fH - tHZ2 17T
nooddtIE# o L THREEID. 5040
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5t PR A0 0% 9 U A (RO S R B
ERABG B RESECR A IMRIE A S B BT o

R 33. LEXT SM5ET Sh JRGeE

#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 15. LEXT 41388 8h IR 3Z I A A
A
Viexth
0
0,
Viextt
toexny > > trex) > twuex -« tW(LEXT)t
Tiexr
External floxr ot IL
clock source = LEXT_IN
JLIMIL =
nooddtIE# o L THREEID. 5040
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4.3.7 WNEBE BRI
RE AN EREREP (HICK)

% 34. HICK B &b

s 2 x4 B/ME | HBUE | XME | B4
fHick R - - 48 - MHz
DuCyHick) | =5tk - 45 - 55 %
fEFH#E AR (UL AF88CRM_CTRL) () -1 - 1
ACCH#EM -0.25 - 0.25
Ta=-40~105°C -2 - 1.5
ACChick | HICKIR (45 i %
‘ Ta=-40 ~ 85 °C -2 - 1.2
H R HE@
Ta=0~70°C -1.5 - 1.2
Ta=25°C -1 - 1
tsu(rick)@ | HICKE 4 2 B [a] - - 1.8 2.0 us
IobHick)@ | HICK S £ ohE - - 220 240 pA

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

& 16. HICK I i¥§ 5 IR A% HE

2.0%

1.5%

1.0%

\M
0.0% —&—Typ.
Min.

0-5% —8— Max.

ACCys (%)

-1.0%

-1.5%

-2.0%
-40-35-30-25-20-15-10 -5 O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105

Temperature (°C)

R A FET 4R (LICK)
% 35. LICK B}
75 2 %A x/ME B RARHE E: YA

fuck™ | B - 25 35 45 kHz
(1) BEZEEWEAE, AEA IR,

Lo 20249228 %61 51 299 oo
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4.3.8 PLL %

7% 36. PLL 454
s ¥ B/ME BRIE BAE B:<X 74
PLL# N8R 2 8 16 MHz
frLL N
PLL# NI 5 25 B 40 - 60 %
frLL_out | PLLAE S5 i b 24 - 192 MHz
trock | PLLESAHET[A] - - 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 fRINFEAETMREE T ]

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

® MR, A B 1 N IS et P 15 FH PRI o

® RIEHRELAFHIAR: I BHJEUZHICKI Bl

R 37. (RTFEAE R [R]

iing ZH %4 HRUE L:<¥ivA
twusLEEP A FEE AR A st - 2.3 us
LDO& T IEH = 450
t IR B IS A e il
WUDEEPSLEEP AR I AR A e s L DO T A M FER 520 us
twusTDBY MR 20 iR - 800 us

4.3.10 EMC %%
R IR 2 76 7 W B 25 2 S ISR AT R 6
THEEMEEMS (L RESURRE)

® EFT: 7EVopHlVss Filid H8 & /248 A W0 it i — NI A% v s 0 Bk e CQE R A A B34
DRt iR. XAMELFFAIEC 61000-4-4F5 1

< 38. EMS F¢it:
Ciin=g 2% & FANIR

Voo =3.3V, LQFP144, Ta=+25°C,

fhok = 192 MHz
7EVopFIVss Ll it fF A 1EC 61000-4-451
Vob = 3.3V, LQFP144, Ta=+25°C,

YO IIF A A S Bt I S B T e A R
R frerk = 160 MHz
Verr | BB AR R AR R, Voo FIVss A 4A (4 kKV)
o ) Voo = 3.3V, LQFP144, Ta=+25°C,
—A47 uFHEE I H A5 Voo fVss HIE S B

frck = 108 MHz
—0.1 yFE %
Vobo =3.3V, LQFP144, Ta=+25°C,

frck = 8 MHz

FEAHFSOEATEMCRIVERE AIIEAL, AR MR B A rREAT (. N R EMCYERE S5 I B
AEARBERA VIS B, @R PR SHATEMCHLL, IR T SEMCA A

Lo 2024224 %623 299 0o
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4.3.11 GPIO 37 04544

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

% 39. GPIO # A4

&5 S *AF B/ME HWRIE BKRE L:=X (74
0.28 x Vpp +
VIL | BN P H - -0.3 - 01 \Y,
TCHI & LT L - - Vop + 0.3
0.31 x Vop +
VIH |FT > FTa » FIFTf@A \Y
N - 0.8 - 55
e P L
v TR R 25 FE R IR i 200 - - mV
ey i 5% Voo - - -
Vss < Vin < Vpp; TC GPIOJ - - +1
Vss SVINS5.5V; PA11Hl
) PA12 LIS FT, FTa, #i - - +1
kg | Fr N 2SR U IR FTf GPIO i pA
Vss <VINS5.5V; PA11#
- - +15
PA12
Reu | 59 B3 SR HFH® VIN = Vss 60 80 130 kQ
Reo | 55 Fhi 2630 FL O VIN = VbD 60 70 130 kQ
Cio |GPIOS| I - - 9 - pF

(1) HWiZERsfh & 3P B PR S . LR SR, AR,

(2) GnSRAEAHAR 5B S Im) ER B, WU FR IR AT RE T o K AH .

(3) FT, FTf, FMFTa5| %%\ & T Voo + 0.3 Vi, DAFUEEH P L hi/ T hi s pH .
(4) BOOTOS| 155 T o FHA AT 4%

FTE GPIO% H # 2 CMOSHITTLHZS (AR E) , eSS R T 2™ % FICMOST.Z

HTTLS %K.

ar HH IX B AR

R PR HAT, GPIOFIE H W ZRIE RS IR A Re 4. 2. 175 45 H 1A 246 5 B R0 {1 -

® I GPION M Vop FFREUA IR EA, I EMCUTEVpp F3REL K KB AT LR, ARSI 44
X KAE E oo (ZWA13)

® TG GPIO WU I MVss IR HY T EE AL AT, i EMCUTEVss B I i I8 4T IR, ANRE
A e KAUEIvss (B IL#13) &

Lo 2024224 %633 299 0o
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Sy R
T [ GPI1O 41 /2 32X CMOSHITTLI

R 40. Fr i A RRRE)

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) HEAIEEE, AEA PR,
(2) GPIOfREEE B NAE N, HVoulEI MK B HE ) AE
TN Tk L
HyNASIRAEFE I REUEE FRA T .
£ M. AR
=] B2 B/ME BAE i:Nivs

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

Lo 2024224 %64 299 0o
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4.3.12 NRST 3| jldek

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

% 42. NRST 3| st

BEE T AWK EREE, Rey (ZHTFE .

7%

2%

F

w®/AME

HAE

BAME

Bhr

ViLnrsT)™)

NRST#i A% HLF FL

-0.3

0.72

VinnrsT)!

NRSTHi A i HLF HL

2

Vop+ 0.3

Vhys(NrsT)(D

NRST it % 45 ith A # P IR i

400

mV

Rpu@

CHMRE A Y

VIN = Vss

30

40

50

kQ

titvnrsTy()

NRS Tt A L~ T R 1]

40

us

titnvnrsTy )

NRS T A HL A5 25 ]

80

us

(1) T RIE, AFEAL .

(2) mZREVHER L, AL .

B 17. i NRST 5| G5

External
reset circuit

l
;

Internal Reset

Filter

L

(1) BNz T Bk A=A

(2) M LARIENRST 51 IR AL BRI T Z42 41 th I B K Vicvrsy AT

XMC (¥ SDRAM) ¢

4.3.13

RIS HR A RE, AEAP R,
SRAM/PSRAM/NOR R} Fp Fig T

%
°
°
°

o 2081224

Web:www.manduic.com

BE A% N 25 R AR IR N IRXMCHE B 45 21
ik 27 A] (AddressSetupTime)
Huhk 545 A] (AddressHoldTime)
IR A (DataSetupTime)

=0
=1
=1

2657

T NWMCUARERZ]

Shi.

Té@l 0%9&-5940
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% 43. BB E A SRAM/PSRAM/NOR E#4ER 5

w5 S B/ME BXE L
tw(NE) XMC_NE/&H] [a] StHeik - 1.5 StHelk + 2 ns
tv(NOE_NE) XMC_NE{KLZEXMC_NOE{KA %% i 4] 0.5 1.5 ns
tw(NOE) XMC_NOEf&H ] StHeik - 1.5 StHcik + 1.5 ns
th(NE_NOE) XMC_NOER ZXMC_NE & {4 £ i [4] -1.5 - ns
tv(A_NE) XMC_NERZEXMC_AF % [a] - 7 ns
th(A_NOE) XMC_NOE& 2 J& Kbk A 5 s 5] 25 - ns
tv(UBLB_NE) XMC_NEf&ZEXMC_UB/LBH 2 8] - 0 ns
th(UBLB_NOE) XMC_NOE 5 2 J5 [FIXMC_UB/LBAR 5 7] 2.5 - ns
tsu(Data_NE) B EXMC_NE = 178 3L [A] 2tHelk + 25 - ns
tsu(Data_NOE) B EXMC_NOE & it 371 ] 2tHelk + 25 - ns
th(Data_NOE) XMC_NOE 1.2 J& FIEE R4 I [A] 0 - ns
th(Data_NE) XMC_NE &2 Ja BIE s fREF [a) 0 - ns
tv(NADV_NE) XMC_NE{E£FEXMC_NADVAK A &t ] - 5 ns
tw(NADV) XMC_NADVA& ] - tHek + 1.5 ns

& 18. FBIEELE K SRAM/PSRAM/NOR /R
-t tw(NEy
XMC_NE \ /
tyNOE_NE)
- tynog PP th(NE_NOE)
XMC_NOE /
XMC_NWE / \
g tyang thia_NOE) —|-t
XMC_A[25:0]
. tyusLB_NE) th(UBLB_NOE) |«
XMC_UB/LB
- th(DalaLNE)

<—tsy(pata_NOE) > - th(pata_NOE)

<7tsu(Da(a7NE)4>
XMC_D[15:0] Data X

- - ty(NnaDv NE)
HIW(NAD\/)H
XMC_NADV® ‘
(1) R@&F#2/B. CHID. 7E#1, AFFHXMC_NADV.
|| T S | |
0 % 66 I Tﬁl 0-21'9&)-5940

ooo D@D“@D
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% 44. BB LE A SRAM/PSRAM/NOR B#/Er 5

w5 S B/ME BXE L
tw(NE) XMC_NE/&H] [a] Athelk — 1.5 AtHelk + 2 ns
tv(NWE_NE) XMC_NEf&ZEXMC_NWEKH R 8] tHelk - 0.5 tHek + 1.5 ns
tw(NWE) XMC_NWEA& 8] 2tHcLk - 0.5 2tHek + 1.5 ns
th(NE_NWE) XMC_NWER ZXMC_NE = {##5I 8] tHck - 0.5 - ns
tv(A_NE) XMC_NE{E& ZEXMC_AL it [l - 7.5 ns
th(A_NWE) XMC_NWE & 2 J5 bk £ 4226 1] tHeLk + 2 - ns
tv(UBLB_NE) XMC_NE{LZEXMC_UB/LBA it} a] - 1.5 ns
th(UBLB_NWE) XMC_NWE 5.2 JG FIXMC_UB/LBR I [A] tHek - 0.5 - ns
tv(Data_NE) XMC_NEf & #4420 8] - tHolk + 7 ns
th(Data_NWE) XMC_NWE S 2 J& HIEE AR I [a] tHelk + 3 - ns
tv(NADV_NE) XMC_NE{LZEXMC_NADVAL A it a] - 5.5 ns
tw(NADV) XMC_NADVA& A ] - tHck + 1.5 ns

& 19. BB IEELE K SRAM/PSRAM/NOR E#/EH
- tw(NE) -
XMC_NE \ /
XMC_NOE /
-t nwe_ N twNwEy - - thNne_NWE)
XMC_NWE /
el tya Ng) tha_NnwE) —Telt——P
XMC_A[25:0] Address )(
> tyuBLB_NE) thuBLB_NWE) —T——P
XMC_UB/LB UB/LB X
-t pata ey P> th(Data_NWE) —rel—
XMC_DI[15:0] Data
- t,naDV NE)
—tw(naDy)
XMC_NADV® \
(1) R@&F#2/B. CHID. 7M1, AFFHXMC_NADV.
D . I | T S | |
nooddtIE# o L THREEID. 5040
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£ 45. B HAEH K PSRAM/NOR iE#AER

Ghine) 25 BR/AME BRRME LA
tw(NE) XMC_NE/&H] [a] 8tHcLK - 2 8tHeLk + 2 ns
tv(NOE_NE) XMC_NEf&ZEXMC_NOE&H &4 a] 4thelk - 0.5 Atheik + 1.5 ns
tw(NOE) XMC_NOEf&H ] Athelk - 1 AtHelk + 2 ns
th(NE_NOE) XMC_NOER ZXMC_NE & {4 £ i [4] -1 - ns
tv(A_NE) XMC_NERZEXMC_AF % [a] - 7 ns
tv(NADV_NE) XMC_NE{KZEXMC_NADVALA i 8] 3 5 ns
tw(NADV) XMC_NADVK A ] tHek - 1.5 tHcLk + 1.5 ns
th(AD_NADV) XMC_NADVE Z JGiXMC_AD (Hiht) 75 e A tHeLk + 3 - ns
th(A_NOE) XMC_NOE 1.2 Ji F ik SR 5 (] tHeLk + 3 - ns
th(UBLB_NOE) XMC_NOE 5 2 J5 [FIXMC_UB/LBAR 7] 0 - ns
tv(UBLB_NE) XMC_NE{LZEXMC_UB/LBA it} a] - 0 ns
tsu(Data_NE) BEEXMC_NE = 1 2 37 i 7] 2tHeLk + 24 - ns
tsu(Data_NOE) 5 EXMC_NOE 5 (1) 37 IR A] 2tHeLk + 25 - ns
th(Data_NE) XMC_NE® 2 J& HIZ s R 3¢ 0 [A] 0 - ns
th(Data_NOE) XMC_NOE = 2 )5 FIHHE fr 57 ) 7] 0 - ns

& 20. 7525 F PSRAM/NOR B4R (ES Y
- tung) >

XMC_NE /
—tynoE_ NP> thve_NoE) -1t
XMC_NOE \\ //-
o L 7 (1c)) B—
XMC_NWE ’/ \
|ty NE) tha_NOE)
XMC_A[25:16] )( Address
> la tyuBLB_NE) thuBLB_NOE) —T<I»
XMC_UB/LB UB/LB *
> < th(Data_NE)
47tsu(Da\aﬁNE) >
- 1t NE) ——tsy(Data_NOE) - th(pata_NOE)
XMC_AD[15:0] Address )—( Data X
- - tu(NADV_NE) - thap_nADY)
-ty napvy P>
XMC_NADV \ /
D . I | S S | |
H
noof8#EH o Fesm IR 299 5040
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£ 46. BB HBE A K PSRAM/NOR E#4ER FF

w5 S B/ME BXE L
tw(NE) XMC_NE{& R[] Ttrelk - 1 TtHelk + 2 ns
tv(NWE_NE) XMC_NEf&ZEXMC_NWEKE R 8] tHeLk tHelk + 1 ns
tw(NWE) XMC_NWEA i [&] StHelk - 1 StHelk + 2 ns
th(NE_NWE) XMC_NWER ZXMC_NE = {##5I 8] trowk - 1 - ns
tu(A NE) XMC_NEfEZEXMC_A% 2% ] - 7 ns
tv(NADV_NE) XMC_NE{LZEXMC_NADVALA 2 8] 3 5 ns
tw(NADV) XMC_NADV1&H 7] tHeLk - 1 tHok + 1 ns
th(AD_NADV) XMC_NADVEZ JGXMC_AD CHiht) fREFE ] thek - 3 - ns
th(a_NwWE) XMC_NWE i 2 Ji5 It bk (R R I ] thelk - 1.5 - ns
th(UBLB_NWE) XMC_NWEE 2 J& IIXMC_UB/LBRFF T[] tHelk - 1.5 - ns
tv(UBLB_NE) XMC_NEf&ZEXMC_UB/LBH 2 [a] - 1.6 ns
tv(Data_NADV) XMC_NADV = = H 4 A 25y 18] - 2tHek + 1.5 ns
th(Data_NWE) XMC_NWE 51 2 J& R SR AR 1) tHewk - 5 - ns

B 21. R E%EH PSRAM/NOR E#/ER
XMC_NE \ /
XMC_NOE /
& tynwE_NE) twnwe) -t P thNE_NWE)
XMC_NWE /
A thia_NwE) »
XMC_A[25:16] )( Address )(
> - tyuBLB_NE) thusLe_nwe) T
XMC_UB_LB UBLB X
> tya NE) (B ty(Data_NADV) —— thData NWE)
XMC_AD[15:0] Address Data
> | ty(NADV_NE) P—r— thap_nADY)
Htw(NADV)H
XMC_NADV _\\ //
nooddtIE# o L THREEID. 5040

Web:www.manduic.com

Email:sales@manduic.com



AR AT32F455/456/457 &5 SEFM

PSRAM/NORI[AE# i Bk
X BT AE T 5 B AR N IR XMCHL & 1551«

® BurstAccessMode = XMC_BurstAccessMode_Enable, f# /8% & A& ik =\,

® MemoryType = XMC_MemoryType_CRAM, f7fif#s2k7% HCRAM

® WriteBurst = XMC_WriteBurst_Enable, ffRER K S #AE

® CLKPrescale =1, ANMAEe8EM = 2AHCLKE®]) (%FiF: CLKPrescale/£XMC_BK1TMGx

HIERTICLKPSCAHL, £ WAT32F455/456/457 245152 T

® i HINORIN{7Hf, DatalLatency =1; fi[IPSRAMHY, DatalLatency =0 (jE: DatalLatencyj&
XMC_BK1TMGx?Z /75 ' [IDATLATA., 2 WAT32F455/456/457 %5122 Fift)

Lo 20249228 B0 299 oo
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% 47. FFIER LS FH PSRAM/NOR S#/Em F

w5 S B/ME BXE L:<¥ivA
tw(CLK) XMC_CLKJE# 20 - ns
td(CLKL-NEL) XMC_CLK{EZEXMC_NE{K [a] [ i 7] - 2 ns
td(CLKL-NEH) XMC_CLKAEZXMC_NE & [a] b 8] 1 - ns
tacLk-NaDVL) | XMC_CLKfEZXMC_NADVAE ] g i 8] - 4 ns
tacLkL-NADVH) | XMC_CLKfEZXMC_NADV & 1] g i 8] 1 - ns
td(CLKL-AV) XMC_CLKIEZEXMC AT R4 Ia] b B 7] - 2 ns
td(CLKL-AIV) XMC_CLKAK & XMC_AJG 34 &) B i [a] 0 - ns
td(CLKH-NOEL) XMC_CLKEZXMC_NOEK [ i & - 2 ns
td(CLKL-NOEH) XMC_CLK{EZXMC_NOE =[] i & 0.5 - ns
tsu(DV-CLKH) XMC_CLK&EZ FIXMC_ D A5 250 3L b ] 6.5 - ns
th(CLKH-DV) XMC_CLK&EZ JGXMC_DHiR A R AR FFi ] 7 - ns
tsunwatv-cLkH) | XMC_CLKE Z HTXMC_NWAITA R 37 1 (1] 7 - ns
thcLkr-NwAITY) | XMC_CLKE 2 JGXMC_NWAITH R4 {4458 B[] 2 - ns
K 22. FPIEE %R FH PSRAM/NOR i3 /EH %
BUSTURN =0
EV!(EEQ twicL ,
WA VAl WaWaWaw
— ta(cLKL-NEL) ‘ td(CLKLINEH) —
Data latency = 0
XMC_NE 1
ta(cLkL-NADVLY ‘ ‘ {4(CLKL-NADVH)
XMC_NADV 4 _J/ \
—> tacLkL-av) tacLKL-An)
XMC_A[25:0]
—>—*— ty(cLKH-NOEL) ta(cLKL-NOEHy >
XMC_NOE
tsu(ADV-CLKHY) | th(CLKH-ADV)
tsu(abv-CLKH th(cLKH-ADV)
XMC._D[15:0] D1 i D2 % D3 X
tsu(NWAITV-CLKH) th(CLKH-NWAITV)
XMC_NWAIT Y \ T \
(WAITCFG = 1, WAITPOL = 0) SUNWAITV-CLKH) th(cLRH-NWAITY)
XMC_NWAIT )\ / \
(WAITCFG =0, WAITPOL = 0) Esu(NWAITV-CLKH) T+ thCLKH-NWAITV)

DDDD@&@DD
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R 48. FFPIEL LK PSRAM S#4ER 7

=) 2% B/ME BAE LA
tw(CLK) XMC_CLKJE# 20 - ns
td(CLKL-NEL) XMC_CLK{EZEXMC_NE{K [a] [ i 7] - 2 ns
td(CLKL-NEH) XMC_CLKAEZXMC_NE & [a] b 8] 1 - ns
tacLk-NaDVL) | XMC_CLKfEZXMC_NADVAE ] g i 8] - 4 ns
tacLkL-NADVH) | XMC_CLKfEZXMC_NADV & 1] g i 8] 1 - ns
td(CLKL-AV) XMC_CLKIEZEXMC AT R4 Ia] b B 7] - 2 ns
td(CLKL-AIV) XMC_CLKAEZEXMC_ AT a] b b ] 0 - ns
td(CLKL-NWEL) XMC_CLKAKZXMC_NW EAK 1] g i 18] - 1 ns
td(CLKL-NWEH) XMC_CLKAEZEXMC_NWE =] i i 7] 0.5 - ns
td(CLKL-Data) XMC_CLKIK 2 JEXMC_ D4 1] g it [8] - 6 ns
tacLki-usteH) | XMC_CLK{EZEXMC_UB/LB =[] g i 7] 15 - ns
tsunwatv-cLkH) | XMC_CLKE Z HTXMC_NWAITA R 37 1 (1] 7 - ns
thcLkr-NwAITY) | XMC_CLKE 2 JGXMC_NWAITH R4 {4458 B[] 2 - ns
K 23. FEPERLEH PSRAM S#1ERKF
BUSTURN =0

XMC_CLK

twicLk)

e

! Data latency =D

twicLk)

2R
4 A}
’

’
————

ta(cLkL-NEL)—

/)

ta(cLL

(1Y

ooo D@D“@D

Web:www.manduic.com

XMC_NE
td(cLKL-NADVL) | td(CLKL-NADVH)
XMC_NADV P
—>——+— tgcLKL-Av) ta(cLi-Aly) ———
XMC_A[25:0]
—>—«— ly(cLKL-NWEL) tacLKL-NWEH——f*—
XMC_NWE
—»—<+—tg(cLKL-Data)
ta(cLKL-Datay
XMC_D[15:0] D1 D2 X
tsu(NWAITV-CLKH)] fth(CLKH-NWAITV)
XMC_NWAIT \
(WAITCFG = 0, WAITPOL = 0) t
d(CLKL-NBLH)—>!
XMC_UB/LB \ F
. I | S | |

O

EBT2H
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& 49. FIPHE&EH PSRAM/NOR E#1ER 7

DDDD@&@DD

Web:www.manduic.com

%

73|

iincg ¥ B/ME BAE LA
tw(CLK) XMC_CLKJEH# 20 - ns
td(CLKL-NEL) XMC_CLK{&ZXMC_NEA{K [a] [ i 7] - 2 ns
td(CLKL-NEH) XMC_CLKA&ZXMC_NE & 8] b 8] 1 - ns
taccLkL-NaDVL) | XMC_CLKfEZXMC_NADVAE ] g i 8] - 4 ns
taccLkL-NADVH) | XMC_CLKfEZXMC_NADV = 1] fg i ] 1 - ns
td(CLKL-AV) XMC_CLKAKZEXMC_AL R 8] kg Bsf 8] - 2 ns
td(CLKL-AV) XMC_CLKAEEXMC_ATE R ] BRI &) 0 - ns
td(CLKH-NOEL) XMC_CLK 5 & XMC_NOEAK [ k& i [H] - 1 ns
td(CLKL-NOEH) XMC_CLK{KEXMC_NOE 5[] [ i [H] 0.5 - ns
td(CLKL-ADV) XMC_CLKAKZEXMC_ADF 5% [a] [ i 1] - 12 ns
td(CLKL-ADIV) XMC_CLKAKZEXMC_ADJC 3% 8] [ i ] 0 - ns
tsu(ADV-CLKH) XMC_CLK&Z BiXMC_ADA R 37 i [a] 6 - ns
th(CLKH-ADV) XMC_CLKE 2 JEXMC_ADH R {458 5[] 6 - ns
tsuNwAITV-CLKH) | XMC_CLKE Z B XMC_NWAITH %53 37 i) 8] 8 - ns
thcLkH-NwAITY) | XMC_CLKE Z JGXMC_NWAITH R FF ] 6 - ns
B 24. [ &2 H PSRAM/NOR SEHER %
BUSTURN =0
EVZ(EI_JQ twcLk)
— ta(cLkL-NEL) i Data latency = 0 a(cLKLNEH) —
XMC_NE
ta(cLkL-NADVL) | | {4(CLKL-NADVH)
XMC_NADV ‘L P \
— tacLrL-av) tacLri-any—
XMC._A[25:16]
— td(cLKH-NOEL) ta(cLKL-NOEHy
XMC_NOE
ta(cLKL-ADIV) th(cLKH-ADV)
ta(cLKL-ADV) tsu(ADV-CLKH) tsuabpv-cLkH ta——»—th(cLKH-ADV)
XMC_AD[15:0] Address[15:0] D1 i D2 >£ D3 X
su(NWAITV-CLKHY th(CLKH-NWAITV)
XMC_NWAIT )/ \ r \
(WAITCFG = 1, WAITPOL = 0) SU(NWAJTV-CLKH) th(CLKH-NWAITV)
XMC_NWAIT )\ / \
(WAITCFG = 0, WAITPOL = 0) tsu(NWAITV-CLKHY th(CLKH-NWAITV)

Téﬁ:l 0-21'9&)-5940
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% 50. [} SLEH PSRAM B#fER 7

(WAITCFG = 0, WAITPOL = 0)

XMC_UB/LB

&5 S B/ME BXE L:<¥ivA
tw(CLK) XMC_CLKJE# 20 - ns
td(CLKL-NEL) XMC_CLK{EZEXMC_NE{K [a] [ i 7] - 2 ns
td(CLKL-NEH) XMC_CLKAEZXMC_NE & [a] b 8] 1 - ns
tacLk-NaDVL) | XMC_CLKfEZXMC_NADVAE ] g i 8] - 4 ns
tacLkL-NADVH) | XMC_CLKfEZXMC_NADV & 1] g i 8] 1 - ns
td(CLKL-AV) XMC_CLKIEZEXMC AT R4 Ia] b B 7] - 2 ns
td(CLKL-AIV) XMC_CLKAK & XMC_AJG 34 &) B i [a] 0 - ns
td(CLKL-NWEL) XMC_CLKAKZXMC_NW EAK 1] g i 18] - 1 ns
td(CLKL-NWEH) XMC_CLKAEZEXMC_NWE =] i i 7] 0.5 - ns
td(CLKL-ADV) XMC_CLKAEZEXMC_ADA % 7] b i 7] - 12 ns
td(CLKL-ADIV) XMC_CLKA{K &= XMC_ADJG 3% 8] b i 18] 3 - ns
td(CLKL-Data) XMC_CLKA{&Z J5XMC_ADI#] g ] - 6 ns
tacLkL-usleH) | XMC_CLKREXMC_UB/LB & (1] gk ] 1 - ns
tsuNnwATv-cLkH) | XMC_CLKE Z B XMC_NWAITHA X 2 37 i [a] - ns
thcLkr-NwAITY) | XMC_CLKE 2 JGXMC_NWAITH R4 4458 B[] - ns

K 25. [FZRLEFH PSRAM E#/EHFE
BUSTURN =0
t,"i(EEQ twick) s
s N ValWaWalaW.
—» ta(cLKL-NEL) I Data latency = ta(CLKLNEH) —>H=—
XMC_NE
ty(cLKL-NADVLY ‘ | t4(CLKL-NADVH)
XMC_NADV L _}
— ta(cLKL-AY) tacLki-Av)y—>
XMC_A[25:16]
— td(cLKL-NWEL) tacLKL-NWEH
XMC_NWE J J:
ta(cLKL-ADIVY
tacLKL-ADV) d(CLKL-Data) ta(cLKL-Datay ™
XMC_AD[15:0] Address[15:0] D1 02 X
tSU(NWAlTV-CLKH ™ h(CLKH-NWAIT
XMC_NWAIT

tL‘J(CLKL-U LBH)—>—7<—

DDDD@&@DD
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SDRAM¥Z 1| 2B 5+ F i T
SDRAMT i F GPIORC B AHOK RSN M BE /T -

% 51. SDRAM E#/ER 7

=) B %A R/ME BAE LA
LDOHJE1.3V > Ta=25°C - 192
LDOHJE1.2V » Ta=25°C - 160
1/twspek)™M SDCLKii# MHz
LDOHJ£1.3/1.2V » Ta=-40 ~ 105 °C - 144
LDOHJ£1.1V » Ta=-40 ~ 105 °C - 108
tsu(SDCLKH_Data) BV i N LI TR - 2 - ns
th(SDCLKH_Data) B N AR R R - 0 - ns
td(SDCLKL_Add) Hiu bk 25 8] - - 15 ns
td(SDCLKL_SDCS) A Rt a) - - 1 ns
th(SDCLKL_SDCS) Jr AR R s ) - 0 - ns
td(SDCLKL_SDNRAS) | SDNRASH %t [a] - - 1 ns
th(sDCLKL_SDNRAS) | SDNRAS{R #:1 [A] - 0 - ns
tdspcLKL_spNcas) | SDNCASH ZET (] - - 1 ns
th(SDCLKL_sDNcAs) | SDNCASE Fr i ] 0 ns

(1) E!Héﬁ'—%ﬁfﬁﬁrtﬂ AEAE P, ORI B 5 S MIPCBAT R BEAR G . AR EEHRAG B Se S VR AR R T
%, AT UARR 2R AR (ROHERE 049 65 b T SR BORSCRF

& 26. SDRAM E#EEE

XMC_SDCLK _\_/—\ \_X_\_/_\ %
A st v
XMC_A[12:0] Row n Col1 Col2 X Coln X
taspcLkL_spcs) P th(sDeLKL_Addc)™] th(spcLkL_spcs) ™
XMC_SDCS —W
ty(spcLKL_NRAS) P R th(sbcLKL_NRAS)
XMC_SDNRAS
Ll taspeLkL_Ncas) th(spcLKL_NCAS) P
XMC_SDNCAS
XMC_SDNWE
tsu(sDCLKH_Data) [ > > th(SDCLKH_Data)
XMC_D[15:0] Data1 Data2 X Datan
L ___L_J [ ] N -

DDDD@D“@DD BI5H
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% 52. SDRAM E#ER 7

Ghine) Z¥ *MF ®R/AME BRRME | B
LDOH £1.3V » Ta=25°C - 192
1/twspcrk)™M SDCLK#H LDOWJE1 2V Ta=257C - 100 MHz
LDOH [£1.3/1.2V » Ta=-40 ~ 105 °C - 144
LDOH [£1.1V » Ta=-40 ~ 105 °C - 108
td(SDCLKL_Data) By A 2 TR - - 25 ns
th(SDCLKL Data) H5 i A ORAF I [] - -1 - ns
td(SDCLKL_Add) Hu bk A A5 ] - - 15 ns
tdspcLkL_sDNwWE) | SDNWEAS #% i [a] - - 1 ns
th(SDCLKL_SDNWE) | SDNWE{R 5 [A] - 0 - ns
td(SDCLKL_SDCS) J AT R A - - 1 ns
th(SDCLKL_SDCS) AR AR IS [A] - 0 - ns
td(spcLKL_sDNRAS) | SDNRASH Rt [a] - - 1 ns
th(sDCLKL_SDNRAS) | SDNRAS{R #:1 [A] - 0 - ns
td(spcLkL_spNcas) | SDNCASH Rt [a] - - 1 ns
th(sbcLkL_sDNCAs) | SDNCASR F1 [A] - 0 - ns
td(SDCLKL_DQM) DQMA R [a] - - 1 ns
th(SDCLKL_DQM) DQMERFFI 1] 0 ns

1) Eiﬂé%é.‘ﬁﬁiﬁﬁ AEAF I, ORI PR 5 A MPCBAT R i BEAR I . AR EIRAT B Se VR AR A DL s
%, T DU AR MUHERE /4 B A0 T SR EOR SRR

& 27. SDRAM B#AEET%

XMC_SDCLK _\\_%_\

ta(SDCLKL_AddR) [P >

%

ta(sbcLkL_Addc)

th(sDCLKL AddR)

Coll Col2 X Coln

XMC_A[12:0] Row n

-

ty(spcLkL_spcs) th(spcLKL_Addc) #t th(sbcLkL_spcs) ™

XMC_SDCS

th(spcLkL_NRAS)

taspeLkL_NEas) th(SDCLKLNCAs)>7

taspcLkL_NRAS) ™ -

XMC_SDNRAS

XMC_SDNCAS

& tyspcLKL_NWE) th(spbcLKL_NWE) hatl

XMC_SDNWE

7474%

i

ta(spcLKL_Data) ™

XMC_DI[15:0] Datal Data2 X Datan

E ta(spcLkL_pom) L th(sbcLKL_Data)

XMC_DQM X

Lo 2024224 %763 299 0o
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4.3.14 TMR g 8848
TRIVB IS E R THRE, AR,
% 53. TMR &R 2858501

#s ZH A B/ME BKE BAr
o - 1 - tTMRxCLK
tres(rmr) | SE I &5 73 HHIT [H]
frvrxck = 192 MHz 5.21 - ns
fext | CH1Z CHA T 5E I 28 41 I S A R - 0 frMRxcLK/2 MHz
4.3.15 SPIZE %t
% 54. SPI #:(
#e ZH A B/ME BAE AL
FERE Vop=3.0~3.6V - 40
fsck PG E:e Vop=24~3.0V - 36
SPI 1% 2)3) MHz
(1te(scry) . Vop=3.0~3.6V - 32
MR
Voo =24~3.0V - 25
tsu(cs) CSEELI ] IN 5N 2tpcLk - ns
th(cs) CS{RFET [H] IN 5N 2tpcLk - ns
tw(sckH) . ‘ . "
¢ SCK & AU A 18] R, MR =2 trcLk - 3 trok + 3 ns
W(SCKL)
tsuqury FER 6 -
F e N 2 S (]
tsu(sn) ! IN 5N 5 - ne
t TR 4 -
L ma A AR ) 2 ns
thesi) M 5 -
tasoy® | B H U e ] MR treLk 2tecik + 25| ns
taiss0)® F i 2K 1 (] MR trcLk 2tpcik + 25 ns
tvso) F i s A RO [a] M (eI ) - 25 ns
tvmo) H i H A 25 T R (ERRLIBZ 5D - 10 ns
t WA (L REILHYZ 5D -
s (e ) e ns
thimo) FHEA (FRRILIEZ G -

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

(3) i BCE VBRI BE ST HER IR, AL Flut, ORISR 5 83 RIPCB AT Ja) v FEAH
Ko MBERIGE L BVEAMMIMERTT 58, AT DUBCR AT RUHERF 0 8 B Ah 3 SRR S HF
(4) R/ME TR R a1 BN T, S R AR s IR 3RAS K ) oK T
(5) B/ IMEFR TR R At 1A B /N TR], e KA RN AE A 26 B T e B 1R 5 KIS ]

DDDD@4@DD

Web:www.manduic.com

BITH

Té@l 0%9&-5940

Email:sales@manduic.com



AR

AT32F455/

456/457 R3] BAEFM

Fl 28. SPI i FE — MEEA CPHA=0

DDDD@4@DD

Web:www.manduic.com

CS input \
— tgsck)
<— tucs) —» <— thcs) —
5 —CPHA=0 ' \ N
2| cpPoL=0 fw(sc+<H)__<_>
| CPHA=0 _ [wscky
& L—CPOL=1 "\ O\ /T
ta(s0) ty(so) (a—» th(so) tais(0)
MISO output MSB out LSB out
tsu(s)) - thsyy —»
MOSI input MSB in X LSBin X
& 29. SPI Bf P B — MM CPHA = 1
CS input \ V
tsucsy - te(scr > th(CS)_<_>I
5[ CPHA=L \  \
£ CPOL=0 tEw(SCKH)
N4 W(SAKL)
S| cPHA=1—
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 30. SPI B P — EHER
High
CS input
- — lescky ——m
2 CPHA=0
g — T T
3| cPoL=0 —/ N/ Ne—....
o| CPHA=0 ———— — —
Ol cpoL=1 N/ Y TN/
2CPHA=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—  [-—
FT8I T@&zgo-zrg&-sgm
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4.3.16 1S [ I’SF 04

% 55. I2S/I2SF Heik™

7S S %14 B/ME BAE By
tr(cK) X
e [2SE g BRI BRI E] | SR C =15 pF 12
tvws) WSH ki [1] FH 0
thws) W SRR 1] F 0
tsuws) WS#E 7 F] [H] MAR 9 -
thws) W SRR 1] MAR 0 -
tsu(SD_MR) Bz E 6 -
A N YA
tsu(SD_SR) RIS T MBI 2 - "
th(sD_MR) TR 0.5 -
BV i N AR RIS ]
trisp_o WA 05 i
twsp_sT) | B A R [a] MRIESS (EREILINZ ) - 20
th(sD_ST) | 04 % th AR Hp e 1) MRS (EREUIEZE) 9 -
tuso_mmy | EHEE A R TR FRIESE (R E) - 15
thesp_mT) | Hcd e PR RIS ) TR (HRELIZ ) 0 -

(1) T RIE, AFEAL .

B 31. 12S/1’SF JAEABTFE (Philips #0)

t |
" c(cK) —p i i
- CPOL=0 | I | : :
2 | ' | | |
E] | ' | |
> | | ! | |
|
| |
I ' | | |
t | | l | |y
w(CKH) |<—>|<—>f— w(CKL)| h(Ws)
| | |
| o |
ws input I I I I
, |
t | ! | T
su(Ws) \ | | t | t
| | V(SD_ST)| h(SD_ST)
D transmit >< LsB transmit(2)>< ’V‘ISBtransmit Bitn transmit A LSBtransmit
I
Y su(sb_sR) ' th(SD_SR)
SD receive LSB recelve MSB receive Bitn recelve LSB receive
(1) B —F T RN R IE R . TR — /N0 2 TR 1R SR I R 2 12
noo A% o RN THEE299) 5040
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& 32. 12S/I*SF FEAE FFE (Philips HH0

o—-
%(cK) tr(cK)
|
o CPOL=0 '
=)
o
5
o
4
o CPOL=1
| ‘-’
Co TR |
V(WS) —+" w(CKL)| th(ws)
| | |
L |
ws output | | |
f ' -+
| | |
|
| | (s MT)| th(sp_mm)
2
Sb transmit >< LSB transmit( )>< Ms SBtransmit Bitn transmit A LSBtransmit
|
Ysu(sp_MR) ' th(sSD_MR)
SD receive LSB recelve MSB receive Bitn receivex LSB receive

(1) B AR A AR fE5— %ﬂZﬁU/xﬁ I ERARAL Y AL

Lo 2024224 %80 3t 299 0o
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4.3.17 QSPI#:O%kH:

# 56. QSPI f¢pEM

#s e 20 A B/ME HAME | wAME BAr
fsck Vop=3.0~36V - - 92
QSPIl i MHz
1/tck)@ Vob=24~3.0V - - 80
tw(CKH) . ‘
) QSPI i A (47 B 1] - (tewy /2) -3 - (tew/2)+3| ns
W(CKL)
ts(n) HOHE S N S S ] - 2 - - ns
th(N) B N ORI (] - 45 - - ns
tviou) HcHa i A Rt [a) - - 1.5 3 ns
thiouT) HH i DR RR I [R] - 0 - - ns

(1) BB ORIE, AR AR
(2) MZREVHER L, AP, SR BR 58 MPCBAT R A< . AHEIRAG 5 52 BE VR AR R LR 7
%, AT UARR 2R A1 (RUHERE 049 B b T SR BORSCRF

& 33. QSPI it F &

tcky tw(ckH) tw(cky)

QSPI_SCK \ /

tv(OUT) th QouT)
|- -t
QSPI_IO Do D1 D2
output
| tsan) thany
QSPLIO (o o1 2 »—

4.3.18 12C = 4%

SDAMISCL GPIOZ R [F /2 H UL N R #]: SDAFISCLAZ B RIS, 41t B N % H i,
TE 5| H IV Z [B FIIPMOS/E 4 ¢ I, {EATISRTEAE

1PCIa 2R3 3 Frbp A0 (100 kHz) PR (55400 kHz) . Fidgamddiii =, (el
MHz) .

Lo 2024224 %813 299 0o
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4.3.19 SDIO £ M4tk

% 57. SDIMMC £ (™)

7S ¥ %4 B/ME BAE B:<X 74
fep FPE AL SR T B B AR - 0 48 MHz
tw(ckL) P 4o { G s (1] fep = 48 MHz 8.5 -
ns
tw(CKH) I v e ] fep = 48 MHz 8.5 -
CMD. DA (S CK)
tisu At b 4 7 s ) frp = 48 MHz 7 -
tiH HF B PR RS ] fpp = 48 MHz 4.5 - ne
CMD. D#iH (ZHCK)
tov Y
i HA A A T fpp = 48 MHz - 4
tovp
ns
ton ‘
i H PR AR N ) fpp = 48 MHz 0.5 -
toHD

(1) HEIHRIE, AEERE AR .
& 34. SDIO BEER

D,CWD X j(

(output)

t sy tiH

D,CWD
(input) ><

& 35. SD BRI

- M_
tovD

towp
D,CMD X
(output)

Lo 2024224 %82 3 299 0o
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4.3.20 OTGFS # Ot

% 58. OTGFS B3 [H
Gine) 2 BAE | B

tstarTuP® | OTGFSIZ K& 25 5 ZhiNf ] 1 us
(1) HERRE, AEAF IR,

% 59. OTGFS EifiEM@

&5 S %AF B/ME | BE | BRE | B
Voo | OTGFSHEAEHE - 3.0 3.6 \Y;
V ERN RS | (OTGFS_D+/D-) 0.2 -
BB R s e
Vem | Z5Ha A5 Vo TE H 0.8 2.5 \Y;
Vee | Fum e as BIE - 1.3 2.0
V A A P 1.24 KQIIR3E%3.6 V@ - 0.3
PR S — o . v
Von | S H 15 KQHIR I E Vss® 2.8 3.6
R OTGFS_D+W#B L4i | FRIRE, VIN=Vss 0.97 1.24 1.58 @
w e 521 BEUCIRAS, VIN= Vss 1.66 2.26 3.09
OTGFS_D+/D-N
Rrp . VIN = VDD 15 19 25 kQ
AN

(1) AT Ao Fa R At DA 1 % vt 2 A

(2) HIBEIHRIE, AEA PR,

(3) AT32F455/456/457 Z 5K IERIUSBINAE AT LAFE2.7 VIS BIRIE, T A2 4 iR s AR PE(E2.7~3.0 VLT B T %
%

(4) RUEHERFIUSBIREh#E F K #.

& 36. OTGFS B} f7: HH#E{E 5 LA Rl & X

Crossover
oints
Diffierential / \
data lines
VCRS ————— I
| |
Vss
| I ||
I ||
| |
t
tf —>:JI<— r _>|—:<—
% 60. OTGFS H S 4™
i) 28 %M B/ME BAE L:<¥ivA
@ ] CL <50 pF 4 20 ns
| T CL <50 pF 4 20 ns
trim TR R A DT A ti/ts 90 110 %
VcRrs BWHESEXAE - 1.3 2.0 \Y,

(1) HBEHIE, LA R,
(2) MEFIEETMN10%E90%. FLIHEAMEE, S MUSBHITEHETE (2.0 -

Lo 2024224 %833 299 0o
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4.3.21 EMAC O 4%

T/EHBE
% 61. EMAC Bk
He BH BoME BokfE | Efr
Vop UK TAE o s 3.0 3.6 V

(1) HBORIE, ARSI BT R A D A 6 it 4 D

SMi¥O
% 62. EMAC [ SMI #2015 S350
"5 S B/AME | #BYE | BRE | B
tmpe MDC /& #H(1.96 MHz) 509 510 511
tampio) | MDIO S 45 (1A 25 i [a] 12 14.5 17
ns
tsumpioy | EELHE AR LI ] 35
thvoto) | TREHE B PRI [R] 15
(1) EWTRIE, AEA .
& 37. EMAC i SMI Z O B
¢ twpc— P
EMAC_MDC / \
tavpio)
EMAC_MDIO(O) X >7
tsugvpio) [ ————W th(vpio)
EMAC_MDIO())
RMIIEEO
% 63. EMAC fJ RMII 3 015 S350
e E 2 B/ME | BE | BRE | B2
tsurxp) | FERUSCE Y 8 N A [A] 4
tinrxo) | BRUSCEHE PR AF A (7] 2
tsuv) I A7 I ] 6
ns
tinowv) AR TR (5] 1
taorxeny | AEHIHE RE A ALIEIR 8 10 16
ta(TxD) AL A AEIR 7 10 16
(1) HERRIE, AEA IR,
noo A% o L THEE299) 5040
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& 38. EMAC [ RMII £ Ok 7 &

RMIl_REF_CLK / \ / \
< ta(rxen)
tarxp)
RMII_TX_EN
RMII_TXD[1:0]
tsurxD) tihrxD)
tsu(crs) tin(crs)
RMII_RXDI[1:0]
RMI_CRS_DV
MIIE: 0
% 64. EMAC K MIl #: 015 5340
] B35 BAME | BBYE | BRE | BT
tsurxp) | FRUSCEHE 7 ST [R] 8 -
tinrxo) | B PRAF AT (7] 2 -
tsuov) B A R0 L ] 6 -
tihov) B A AR FFIN 7] 1 -
ns

tsu(ER) ’E%l%@ﬁﬂﬂ‘l‘ﬁﬂ 3 -
tinEr) B PR RF I ] 1 -
tarxen) | FERIE R A RGEIR 14 16 18
tarxo) | FREIERE A RGER 13 16 20

(1) HiTHRIE, AFEAE F.

& 39. EMAC f MIl #Or 7 E

DDDD@&@DD

Web:www.manduic.com

MII_RX_CLK \ / \
tsu(rxD) tin(RxD)
tsuER) tinER)
tsuov) tinov)
MIl_RXD[3:0]
MIl_RX_DV
MIl_RX_ER
MII_TX_CLK \ / \
tarxen)
tarxp)
MII_TX_EN
MII_TXD[3:0]
. I S ] [ ]
b
XL TR, 299 5040
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4.3.22 12 AL ADC #it:
FrAERE R, FRISEGEMHA S LTRSS, focLko MR AV ppafit H HE B I 215

7,
JE: RN AT — K
% 65. ADC it
ne 2 %1 R/ME HEUE | BOKME | e
VDDA LB EE - 2.4 - 3.6 \Y,
Vrer+D | IESFEHE - 2.0 - \/ppA \Y;
looa® | 7EVooafit A 1 HLIR fanc = 80 MHz - 1800 2200 pA
Ivrer+(M@) | EVRer+Hi1 A JH1_E 1 FELE fanc = 80 MHz - 410 510 pA
fapc ADCH] 147 % - 0.6 - 80 MHz
P i IE 5.33
SR L“ 0.04 -
8T TE 4.21
Hed i 6.15
IR0 " ;@; 0.047 - 271
ORI P ;;ﬁ; | msps
RIEEHIE .
T PER 8L 0.055 -
8 T TE 5.33
P i 8.88
pag i E A = — 0.067 -
1 3 i 1 6.15
o fanc = 80 MHz - - 444 | MHz
frric® | A R TR
- - - 18 1/fapc
0 (VRer-N#B
VaN®) | 3 i s S ) - - VREF+ \Y
AIN pEA ]@Tﬁ §IJ iﬂ_j‘ ) REF
Ran® | AhEB% N BT - % I 7466 Q
Caoc® | I RAEFI R I L2 - - 10 - pF
. faboc = 80 MHz - - 37.5 ns
trat®® o o5 fit R I SiE
- - - 3@ 1/fapc
R faoc = 80 MHz - - 25 ns
tiaur(® e i B I SiE
R - - 24) 1/fanc
fanc = 80 MH 0.031 - 8.006
6O | REET = -
- 2.5 - 640.5 1/fapc
tstag® | _EHLESTE] - 45 1/fanc
fanc = 80 MHz, 4y#¢%
BT AR | 0.188 - 8163 | ps
tconv® i) 12471
H
DHERA20L 15~ 653 CRffts + ZEFiEUL12.5) | 1/fanc
(1) AR RIE S, Veers T BETE N #BIEREEIVopao
(2) HEZEEHEAY, AEAPIER.
(3) HIHIHRE, AEAF IR,
(4) SFFAhEBfd k., WNZAE A6551 H I ZE B - —AN 2B iR Ufpcikz.
nooA3#%# % 86 7 TR 2:99, 5040

Web:www.manduic.com
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AO6ULE I KIAMEF DT, RELV/NTLILSB.  (Ih#ge12f1)

R 66. fapc = 80 MHz K 5 K Ran

B RRan (Q) M
Ts (A#D ts (ps)
PiEE 18 HUEE
25 0.031 30 ANSZHF
6.5 0.081 200 50
12.5 0.156 400 350
245 0.306 800 700
47.5 0.594 1700 1500
92.5 1.156 3000 2600
247.5 3.094 9000 8500
640.5 8.006 20000 19000
(1) B RIE,
% 67. ADC 5 E1
ine) 2 Vil Sis HRUE BARE LA
ET |&ZERE +2.5 +4
EO iRz faoc = 80 MHz, Ran < 20 kQ, -1 +0.5/-3
EG 1255 2 Vboba=3.0~36V, Ta=25°C +1.5 -0.5/+3 LSB
ED |Morekihinz VREF+ = Vppa +1.2 +2/-1
EL | Bliorgkikirz +1.5 +2.5
ET |ZGRE +3 5
EO |ImBiZE faoc = 80 MHz, Ran < 20 kQ, -1 +1/-3.5
EG | Masin Vopa=2.4~3.6V, Ta=-40~105°C +1.5 -1/+35 | LSB
ED |/ iz VRer+ = 2.0 ~2.4 V +15 +2.5/-1
EL | Bliorgkikirz +2.5 +3.5
(1) ADCIHELIHRS BEHUE R AE LT A FR AR 5 T & 11
(2) HEZREIPANAR I, DEAT K.
afefaluiutaiataravate EL A2 5040
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| 40. ADC 5 e it

v
[1LSB ipEaL="REE* (6r2PA yependi k
= pending on package
4096 4096 | >
4095 Ec |

4094 7,
/
4093

I
I
I
I
I
I
I
I
I
(1
I
I
I
I
I
I
I
I

4093 4094 4095 4096
Vbpa

)]
(1)SEBR ADCHE i 25 (1) 1
(2) B AR 4 it 28
(3) PR B 4tk Lk
E CEARZE: SEPRE e ph 2k 5 PR AR
T 380 1 25306 1 5 A A 58
mFe iR zE: SEhRFEH sk hruss—
Eo Wit Sepsmit s s —k
itz %
WaiRZE: iRt FEsJE
Ec ikt Sramit st Fi s —
kT2 %
EDM%%@%?:%%%@E%L%
S AP (1LSB) 2 &

£ BUMEIEIRSE: SCRREEHIIL S
EUELEIF] (0 K S

E 41, f ADC HEl %R

R v Sample and hold ADC
(1) 0 gv coverter
RAIN ADCx_INX ' R -
L coverter

— v
@ 0.6V | W= C Apdl)

I Coarasitic L —
—-— — — — L
-— - [ — L

(1) H*<RanFfICacHI%UE, 5 W #65.

(2) Cpamasiic/"nPCB (SR EZAPCBAG & R EAHIG) SIF8 LIHFAE LA CRAT pF) o BRI Cparasiic UK F# {1

FEIAE R, R IR K I R 0/ Maoc -
PCB¥#IHEIN

WRHE Vrers 2 155 VopafHE,  HLYR 1M L 20H% 1 L4287 FA3ES: . B {1100 nFHL 7 A AR BE g

R (R , EAINIZEA REi EEEMCUR

DDDé@%@E@%D #8881

Web:www.manduic.com
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B 42, fe RIS H IR R AL (AAINE Vrer 5| HEE)

r] Vopa
——[] VRer+

=

1 yF // 100 nF ==

1 uF // 100 nF ==

=

[] VssalVrer-

Veer+ AR EFEE VoA

1 pF // 100 nF ==

:| Vopa
:| VReF+

Vrer+ i #E|Vooa

(1) Vrer+fi N\ R HILAELOOMILA 434,

& 43. BLeg RIERMARH (IR Vrer 5 ISR

1 uF /100 nF ==

—‘4[ :| Vooa/VRer+

(1) VrerHi N R HHILAEL00ILL B335

4.3.23 HESBHEE (Vnry) Kt

#* 68. WESH LR

e 2 % BAME | RUE | BORfE | B
Vintrv( | HEIZ L 1.16 1.20 1.24 \%
Teoer | iR FE R EL 50 100 ppm/°C

Ts_vintrv® | 2 IS RS, ADCHISRAFERT [H] 5.1 - us
(1) HLGETEEH, ANEA I,
(2) BB RIE, AR il

ooo D@D“@D

Web:www.manduic.com
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4.3.24 BEFERERIE (Vrs) Fetk

R 69. BEIERBRM

"5 E =i %M B/ME | BRME | BKME | B
. . Ta=-20~+85°C - 1 +2
T Vs 155 1 28 14 °C
Ta=-40 ~ +105 °C - - +3
Avg_SlopeM@) | 57t & - -4.11 -4.27 -4.42 | mv/eC
Va5(h@ 725 °CIf () - 1.16 1.28 1.40 v
tsTarT(® 78 T [A] - - - 100 us
Ts_temp® | MIELHCGREERS, ADCRAER] ] - 5.1 - - us

(1) BZAINBE, AIEEFH IR,

(2) PRI R B IR A 2Rk, T AR AR R, IR R R FS A LA AR (%
AMZEB0°C) o PN H I A BRER BT A AR B (AR 4, TOAS R R4t PR . W TR B R R s IR, N
TZAF FH— AN HN B R B R

(3) HHBETHRIE, ATEA= PR,

FIFH R 5 2 A5 HIR R -

T (°C) = {(V2s— VT1s) / Avg_Slope} + 25

X H

V25 = V1s1E25 °CH I HUE

Avg_Slope = HE5VrsHZEFRI% (B imV/°C)

& 44, Vs 3B B ERAR H 2R A

1.70

1.60

1.50

1.40

1.30

Vrs (V)

1.20

1.00

0.90
-40-35-30-25-20-15-10-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100105

Temperature (°C)

Lo 2024224 %90 3 299 0o
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4.3.25 Vpar H¥th B R W fa 4 a:

R 70. Vear B #EHr1E

5 ZH m/ME | BEME | BKE | B
Rvearm(" | Vear 3545 B BAAE - 40 - kQ
Q Vear 4555 Ik R %K - 4 - -
Qer™ QLR EIRE -1 - +1 %
Ts_vearm® | HILEVear s 42 RS, ADCRALRT[A] 5.1 - - us

(1) HmZEEERL, AEA .
(2) HIHRIE, AFELF .

4.3.26 12 ©7. DAC #&it

% 71. DAC 4§44
75 2 %AF B/ME | BLRME BRfE BAr
VDDA PR L B E - 2.4 - 3.6 v
Vrer+(1) ZEH L - 2.0 - 3.6 v
VssA Hh 2k - 0 - 0 V
Rioap® 22 s T R 1 £ 28 R - 5 - - kQ
Ro® SR as o< P B HH BEPT - - 13.2 16 kQ
CLoap®@ TR (eI - - - 50 pF
ZEhARFT B KR ) DAC_OUT L& - 0.2 - - \Y
SEhARFT TR i ) DAC_OUT HL & - - - Vrer+ - 0.2 \Y
DAC_OUT® (— -
ZZhas ok I (R I DAC_OUTHLE - - 0.5 5 mV
ZEphAR S B i I DAC_OUTHLE - - - |Vrer+ -5mV| V
#, 4VRers
lboa® | e I HEDAC ELVE T £ FRE Bvrer | g 515 uA
=3.6 Vi)
ﬁ i ’ i—,lv +
vrer(D®) | 7# 11 RDAC FLLH B TRR SVrer- | 170 190 uA
=3.6 Vi)
DNL® ekt IR - - +0.5 +1.5 LSB
LR B (FERRGIRI RN EE S
INL® RILGDAC_OUT KAMRILDAC_OUT/) - - +1 +2 LSB
2 [ {32 2R A e 22D
o iR 2E (fLiL0x800M & ¥t 5 - 10 15 mV
IR iRE® i o -
FRAEHUE VRer+/22 18] 10 2) - 10 20 LSB
WREIRZEG) | 25 R - - 0.2 0.5 %
RLoap = 5 kQ
tseTTuNG® | 1 I (] LoRD 2 - 1 4 us
Croap =50 pF
5 NACHS AN I CNEE § 28 | Rioap 2 5 kQ
FHER@ | B i+1 LSB), f5F|1EH DAC_OUT i | CLoap < 50 pF - - 1 MSPS
. (2) M FPIRS M BE TR (% B DAC 4% | Rioap 2 5 kQ
WAKEP HZF A2 ) EN A2 CLoap <50 pF ) 12 4 Ks
(1) MRABEAFRIE 2, Veers T BETE N #BIEREEIVopao
(2) HBHRIE, AEAF R,
(3) HZAAEEH, ATEEF IR,
noo & o B R TR 299 5040
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5  HEHE
51 LQFP144 — 20 x 20 mm $}3&
& 45. LQFP144 — 20 x 20 mm 144 2| ¥R F 5 R P EE

D
- DI
108 73
panonanonanonanonanonaoanonanonannr

109 =,

= = EIE

o =
1|HH|[| TOTTuarrn Hﬂ”"”ﬂ”"ﬂ””ﬁﬂ”"”ﬂ”gﬂs—.
——-b—-t— '——e—-l BB

0.25 \ //1

\‘x,_ //
T —

LT—

DETAIL: F

BASE METAL
WITH PLATING

SECTION B-B

Lo 20249228 %9271 299 oo
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# 72. LQFP144 — 20 x 20 mm 144 3[R F 5 7 P S ERE

DDDD@4@DD

Web:www.manduic.com

Lk
%
M S Bl
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.26
bl 0.17 0.20 0.23
c 0.13 - 0.17
cl 0.12 0.13 0.14
D 21.80 22.00 22.20
D1 19.90 20.00 20.10
E 21.80 22.00 22.20
El 19.90 20.00 20.10
e 0.50 BSC.
L 0.45 0.60 0.75
L1 1.00 REF.
0 0° 3.5° 7°
F9IN T@l 0-21'9&)-5940
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52 LQFP100 — 14 x 14 mm 3}3%
& 46. LQFP100 — 14 x 14 mm 100 E| % F 5 R Pt E

[T
D1
D
Q<
<
/N\[2]0.08 MAX.
9]
[H] ; ] S
-- GAGE PLANE
— SEATING PLANE
L
L1
DETAIL A
afeaYezetaiitagayale Foan THREAI 500
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% 73. LQFP100 — 14 x 14 mm 100 3| &R F 5 7 F3 UM Eae

DDDD@4@DD

Web:www.manduic.com

X
e
=®/ME BAUE BAME
A 1.60
AL 0.05 0.15
A2 1.35 1.40 1.45
b 0.17 0.20 0.26
c 0.10 0.127 0.20
D 15.75 16.00 16.25
D1 13.90 14.00 14.10
E 15.75 16.00 16.25
El 13.90 14.00 14.10
e 0.50 BSC.
L 0.45 0.60 0.75
L1 1.00 REF.
95 TR 298 5040
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53 LQFP64—10 x 10 mm 3
&l 47. LQFP64 — 10 x 10 mm 64 | &R 1 s Pt 35 &

D
D1

N
/HHHHHHHH’HHHHHHHII
o

1

= =
- IR L
| m— —
g8 B3 9"
—] ! —
= | =
= ! =
16 = ?? — 33
4x SRR O
16 TIPS " /2 *
€
[©[aaa[c[A-B[D L[ ~Tobb[H[A-B[D] 4x

Q
SEATING PLANE [C] — | . ~
_ﬂJLLﬂﬂﬂﬂﬂﬂﬂglﬂﬂﬂﬂﬂﬂl 7 B
Sleeslc al

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

GAGE PLANE—
SEATING PLANE

Lo 20249228 % % 1 299 oo
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% 74. LQFP64 — 10 x 10 mm 64 3| &R 1F 5 i FH VU EE

DDDD@4@DD

Web:www.manduic.com

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

EITH

T@%lzgo-zfg&-5940
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54 LQFP48 —7 x 7 mm :}3%
& 48. LQFP48 — 7 x 7 mm 48 E| R 1E 5 i P& E

E1
E

I
[P

(-
A2
A

GAGE PLANE ff
SEATING PLANE

Lo 20249228 % 98 71 299 oo
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# 75. LQFP48 — 7 x 7 mm 48 5| &R 1IF 5 s P H 3N SR

DDDD@4@DD

Web:www.manduic.com

XK
e
B/ME BAYE BKE
A 1.60
Al 0.05 0.15
A2 1.35 1.40 1.45
b 0.17 0.22 0.27
c 0.09 0.20
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1l 6.90 7.00 7.10
e 0.50 BSC.
o 0° 3.5° 7°
L 0.45 0.60 0.75
L1 1.00 REF.
599 | THEE299) 5040
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5.5 QFN48 — 6 x 6 mm %

& 49. QFN48 — 6 x 6 mm 48 5| IE 5 R L5 &R
D -

TOP VIEW

J 000000000000 P
| T
SIDE VIEW -
Nd -
7 F
jududguuuuygll |
I | 1
— | e
- = -
) (-
) (G
J D -
1B -
) & -
— b —
5 -
- — !
v — °
/{ ~
fL00nnnanoonnan
o el -_ b
= BOTTOM VIEW
ootz T % 100 1 - 7Y TN
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& 76. QFN48 — 6 x 6 mm 48 5|}l IE 7 fd P 5| & VR SR

DDDD@4@DD

Web:www.manduic.com

X
ne=)
B HRfE BAE
A 0.80 0.85 0.90
Al 0.00 0.02 0.05
b 0.15 0.20 0.25
c 0.203 REF.
D 5.90 6.00 6.10
D2 435 4.50 4.65
E 5.90 6.00 6.10
E2 4.35 4.50 4.65
e 0.40 BSC.
Nd 4.40 BSC.
Ne 4.40 BSC.
h 0.35 REF.
K 0.20
L 0.35 0.40 0.45
F101 1 T@%fgo-zrgeaoo-sgm

Email:sales@manduic.com



AR

AT32F455/456/457 &% HIEFH

5.6  BEEZE
AT32F455/456/457 22 E1 BN EERINT :

&l 50. ZEREE

Part No.

Lot No.

Date Code
(Year + Week)

Pin 1 Identifier

1= - %

T XXX =X XX

CLYYWW

R

@

»
\

ARM

Revision Code (1~2 characters)

(1) Adzte BIZe ] -

5.7 R

R B SONFR-4M 5, 45 1.6 mm, PR BBt RiIE, AEA il

R 77 HEMREE

e 28 HiE AL
S5 FIRBE R Fi—LQFP144 — 20 x 20 mm 67.2
SEFRBE R FI—LQFP100 — 14 x 14 mm 75.6

O | A FH B HPHST—LQFP64 — 10 X 10 mm 80.6 °C/W
SE BB HT—LQFP48 — 7 x 7 mm 87.4
S5 BIRE R PBEHT—QFN48 — 6 X 6 mm 57.0

afefaluiutaiataravate B A2 5040
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6  RISYiEA

% 78. AT32F455/456/457 75| B 2t BA
. AT32 F 4 5 7 zZ E T 7
7 & 55 |
AT32 = £ T ARM®KI32/47 k5 1l %

W%
4 = Cortex®-M4F

TR
5= FmA

7= it N )

7 = OTGFS + CANFD + EMAC %%
6 = OTGFS + CANFD %7

5= OTGFS + CAN2.0% %

5% E
Z = 1441
V = 1004
R = 64/
C =48

NERERAE
E =512 K INIEAA- it e
C =256 KZ T INAF A7 il 2

B
T=LQFP
U= QFN

155 ¥
7 =-40 °C%+105 °C

KTHEZIETHNER GERE . B MHAMARE S, 1§ 5EAHIHER: 718 65 A B .

Lo 2024224 %103 71 299 0o
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7 XHERERRE

R T79. IERRAT S
BH# &N BE
2024.12.24 2.00 BHIRRA
noo A% o #1047 THEE299) 5040
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BEZLEA - W

KT EAT SO STR ARSI S0 7 SRR 55 (KRR, R T BEAN AR 8 5 30 5 BB P A S i AR 3 7 B R 35 A G PR A 54 E

T BRI AR, AT LAEATT7 2T RTR P BGHAT A W78 BB R B4R AL BVF AT o W SRAST AT 733 S AR AT
HZ 7 RS s AN BN SR T U 5 =0 7 R 5, BRVE T P R A R AL, R B K DT AT 5 A AT
P23 =T 7 B 55 B AR R R 7 U BRAIE

FRARFERERS D I Ak b A U, I, R R R 07 ) A P AT s AN A T R BRI RALE,  BAR(EA IR T JSE e
EEFFEME ARG RIEERE X AR R0, SREIUERT LR AR BB BRI -

HERF S A IF AR B G TR T N ARSI (A XL eVE AR BRI, B0 B soff . BN SR m 7 i i de 4 2
RIARG: (B) iR (C) HIRRAHSEMAIE:; (D) i3, H/l (B) HMr e SEASGE . L RMRE R . R R
B BRI TR R, RIS R e AR o At T S THIAE XU BV B DTS R RO R SRR AH LRI R ) $ S w2 ]
R T AL R .

LRI 77 i B0 AN TR AR SRS PP S PR R R AR R PRI, g S B O B0 A TR R 07 il BUIR 95 5 (KA T FRAIE
KA IE AR DRI 2 s IR I AR 53 4E

© 2024 FERF /IR DREPTA

Lo 2024224 % 105 71 299 0o
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