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2.1

T SN IR
R 2. AT32F403 RIFBH4ThREM L E
AT32F403xxU6 AT32F403xxT6
B CC |CE|CG|CC|CE|CG|RC|RE|RG|VC|VE| VG| ZC | ZE | 2G
Wi (MHZ) 200
% ZW (K “77%) 256 | 256 | 256 | 256 | 256 | 256 | 256 | 256 | 256 | 256 | 256 | 256 | 256 | 256 | 256
% NZW (K %) O | 256|768 | O | 256|768 | O |256 | 768 | O |256 | 768 | O | 256 | 768
f‘g P (K575 | 256 | 512 | 1024 | 256 | 512 | 1024 | 256 | 512 | 1024 | 256 | 512 | 1024 | 256 | 512 |1024
SRAM (K 1) 96 + 128
=T 2 2 2 2 3
32 fiEH 2 2 2 2 2
16 i H 8 8 8 8 8
i-jg EL¥N 2 2 2 2 2
R SysTick 1 1 1 1 1
IWDG 1 1 1 1 1
WWDG 1 1 1 1 1
RTC 1 1 1 1 1
12C 3 3 3 3 3
SPI/I2S 3/33 3/33 3/3 4l4 414
% USART+UART 3+0 3+0 3+2 3+2 3+2
e SDIO 14 1@ 2 2 2
USB Device 1 1 1 1 1
CAN 1 1 1 1 1
12 fir ADC 4 33/ 3
@ DI 10 10 16 16 21
ﬁ 12 fiz DAC ¥4 85/ 2
THIEL 2 2 2 2 2
GPIO 37 37 51 80 112
XMC - - - 16 1
SPIM® 1Ch/ £i5 16 MB
AR E -40 °C E+85 °C
sk QFN48 LQFP48 LQFP64 LQFP100 LQFP144
HEPA 6 X6 mm 7 X7 mm 10 x 10 mm 14 x 14 mm 20 x 20 mm

(1) ZW = EZEF5(zero wait-state), F[IASYSCLK 200 MHz
NZW = JEZFE2E4F5(non-zero wait-state)

(2) WIBINTEFAE SRS 3 L SRAMY™ 78 8224 K75, LAIAT32F403ZGT6 M1, Flash/SRAMA] DL & Jy LR i Fh e & -
- ZW: 256 K575, NZW: 768 K777, RAM: 96 K¥71;
- ZW: 128 K57, NZW: 896 K777, RAM: 224 K4,

(3) LQFP48FIQFN483f 44N 12S1HMCK 5| .

(4) LQFP48HIQFN48E: 31 £7SDIO2, 15 37 #4471 (DO~D3) K .
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(5) LQFP1003 FXMCI S FA7 i R AR 2. AL AR FINEL 18 SCHF S FHAE 5 IINOR/PSRAMAR (i 45 ARft 24 A
{FFNCE2 F 1% X FF 167 5k 8 f(INAND [N A7 /7 fiti % . LQFPL00E2E % Port G, [HttHP B2k TLiLAE FH o
(6) SPIM = 41#SPI Flash memoryd™ J& (B2 P 3T IR i 7772 575 500 nTin %) -
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MLk
ARM®Cortex®-M4F, HiH DSP 54 FPU

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

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

B RS B FPU G S el i FH oiE S PR T E, W%, By,

AT32F403 R 51| 5 FT 8 IARM T H R AF 3625 .

L% FR A 7 S K D REAE

A AFPU #ICortex®-MAF /4 #%-5Cortex®-M3 /4] #% i #7625
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A 1. AT32F403 R ThELHER

A A A
Y Y HSE 4~25 MHz
- > SWITAG ETM [, / N xMc HSI 8 MH2
Al 14
Al L4
ARM ¥ SD‘IEJI/ s
-— 7200 MH
Cortex-M4F ( ) = V| spio2 ; s z
(=i 200 MHz) S L rax
" N \ —> HCLK
=N R L PCIKI
NVIC v 1 i —> PCLK2
i
—) £ ) L2 () Flash 8V
\j 14 [
iR P POR/PDR
PR SRAM | PVD
" RAM
v Y g (::'\/ pesEe N S
R N APB2 Lbo1.2v
¥ | iR
T
- AFIO
- EXTI/ WKUP —
- GPIOA L
- GPIOB
- GPIOC -
- GPIOD
- GPIOE >
- > SPI2/17S2 |, ) GPIOF -
- | SPI3/I°S3 ) 0 T GPIOG -
s =
-l [ 2, A N
< B SPI4 /1734 | ) § TMR6 § TMR1 L
- USART2 Eri TMR7 g TMRS e
i Wi
- USART3 g & TMR15 .
- M oy A SPI1/1°S1 | >
— N
& e
- < < USART1 L
- TMR9 L
- TMR10 L
- TMR11 L
- > F%Sgesige : : o FEE TR 2%
SRAM 768B ::3|
ADCIF1 1 ADC1
- CAN | {‘_
‘,:ﬂ ADCIF2 {1—->| ADC2 I
-t [ bact || I
[ et [« DAC || (——) ADCF3 Je| aocs |
e )
-¢ | DAC2 |<"> %%Jﬁ% @Vooa
@VDDA

(1) LAE#EFE: -40 °CZE+85 °C. 45ifiX105 °C.
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2.2.2 MPU(THE 2R B D)
17 SR B T(MPU)F T BECPU. ST AEE B BT ), Bl 1 —AME S B AMRIR 57 — AN BT 55 AT
PRI A B IR . A7 X B S UN I 2 8RS X, I TR IR R A2 8 F X . fRHIX K
ANE] B2 BN F G AR AN G
F7 8 A — OB F BOAE RIS 2 BIRY,  PLtl e R A AT A, IMPUJE
HH. Bl HRTOSCEN #HAE RS EH ., HFEF Ui M -G AL B HMPUZE L, NIRTOSHAL M
FIEIHRIBUTE). ERTOSHIEH, WZRETHATIIHE, sIEEHMPUX IR E.
MPUSE AT IERT, 25 B FAS s B a] 28

2.2.3 NFFrEes
W B 151024 K7 NS INAAAE it as, T A7 0RE e A
AN AL SN RSP N AEFE - B E A4 2532 ISPIM (SPI1 Memory), F 5 il g KA R HiE16 MFFi{EN
TR INAAA 85 X B3 (Bank ) . 53 4ME N SCARY Th g nT g ik 15 5 15 A7 Uk e i =& 5
=, 0] A AR I .

2.2.4 CRCUBHRTUABH)HHEEIT
CRC(fEM LA L) THE A O — /M E e 2 Tk A 8%, I —N3267 FEdE 727~ 4 —1~CRC
. FEARZHINAY, T CRCHIF AN T I IF SR A A ) — 8k . fEEN/IEC60335-145
HEREEIN, ERAE T — M N A7 8 R T B, CRCTFE 6 A] DA T SE s F S8R A4 1
554, I SRR AN A AL AT PR AR 2 44 B .

2.25 WE SRAM
215224 KFH N ESRAM, CPURE AL VT M (B2/5)

2.2.6 XMCHMEBFEfE AR 2%)
AT32FA03 R HIEERL T XMCEIL . B R A4 ik, X#FHPCHR/CF. SRAM. PSRAM. NOR
FINAND.
TIRe/4H:
® —/XMCHIWIE, ZidZiHaliERINVICHIT;
® 5 AFIFO;
® [RAGA LLTEFENANDIAAEFPCE M F ATk 251z AT

2.2.7 LCD T80
XMCH LARC B RS 2 50 BT LCDIE fil 28 o 481% 42, & 3 FFIntel 8080FIMotorola 680011, JffE
% RIGH SRR 2 MLCDE: &Rz . i X ANLCDIFA7 82 1 m] DUR 75 3 Mok 2 187 2 0 R N R PR 85E, B%
15 & P g3 1) 28 1R e 1 e T &R
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2.2.8

2.2.9

2.2.10

2019.8.6

RE I R B A ETHEHIER(NVIC)

AT32F403 #4177 N B i B mE AP Wi m &, nTE 16NN, LB FPUR Cortex®-M4F
P A% I B 22 681 1 J37 il e 2 161 T4k
® ZHNGMINVICHEHEIA B AEIR 1) H Wy mme 57 40 3
rh I [ B N Ikt B RN A%
o G MINVICHE:N
®  AVF R AL B
®  Ab R 1) iR Se g
® SRR EE LTI RE
® HIENRAFALEZRES
o REIN HAEMKE, THHIMELSTTH
A DL f /)N 1 HR T S AR AR A SV (1 HR I EE T R

A58 F Wt B4 1 4% (EXT)

HRER R W AR e S 19N TR N A% . T AR W AR . B R AT AR ST B
A S (TR N B BO00LHT), FFRENS AR Bl AT MR A7 AR AERF P AT Wi
SREPIRAS o EXTIRT LIS I E ik b 5 /T P EAPB2 K i 1. 238 1124M@8 IO ME R EI161- 41
fEida ) TEo S

i B 5 3

RGN Bl 1 R A S SN 3EAT, AL N B8 MHZIRCHR % A 45 N ER A ICPURN &, it Ji5 7T LA
EREAMI . H ARSI 194~25 MHZES Bl 0B S BR RLT, BB3RE, R Hshih
VIR IIRCHRZ 4, SR 1 A, fkar DURISCEIAE SR R W . [RIRE, 76 FF 2 ] LREX
Xof P LA b 5 4 (1) Hp 7/ 38 (A 2 — AN (1B A P 1 1 35 2% R AT )

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

¥ 18| hRA& 1.05
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B 2. wHehR

0SC_ouT

0SC_IN

0SC32_IN

0sC32_out

ckout [

LSE OSC

32.768kHz

RTC
RTCCLK

A

RTCSEL
LSI

LSIRC
40 kHz

Clock Output

IWDGCLK

PLLCLK

L HSI

HSE
SYSCLK
usB48m
ADCCLK

s

CLKOUT

to Independent Watchdog (IWDG)

to APB1 peripherals

to TMR2,3,4,5,6,7,12,13,14

/1:2-4-8:16 Peripheral clock

enable

if (APB2 prescaler=1) x 1
else x 2

ADC enable

Prescaler

usB
Prescaler 48 MHz USBCLK
/1,15,2 to USB interface
25,3,35,4
EEL] 125[1,2,3,4]CLK
™ »125[1,2,3,4]
HSIRC
2 Peripheral clock
8MHz | s b
enable SDIO[1,2]CLK
Peripheral clock SDIO[1,2]
enable
Peripheral clock )—»XMCCLK XMC
enable
+o_Max 200MHz HCLK
PLLSRC SYSCLKSEL Clock enable :D ?eﬁfr\?,u;ﬁgoorﬁﬁxx
PLL'|VIUL to Cortex Systick
~*T6, AHB »  FCLK Cortex free running clock
*2,%3,%4 Prescaler ] APBL max 100MHz—~,  PCLKL
pLL /1,2.512 Prescaler
/1:2:4-8:16
Peripheral clock
enable
if (APB1 prescaler=1) x 1
PLLHSEPSC else x 2 TMRxCLK
Peripheral clock
HSE OSC enable
4-25 MHz L_| APB2 max 100MHF\ PCLK2
Prescaler

to APB2 peripherals

to TMR1,8,9,10,11,15
I: TMRXCLK

Peripheral clock

to ADC1, 2,0r 3

2:4:6:8-
12 - 16

ADCCLK Max 28MHz

Legend :

HSE = High Speed External clock
HSI = High Speed Internal clock
LSI = Low Speed Internal clock
LSE = Low Speed External clock

(1) 4 FHUSBIhAER, CPURISIZERLZZ48 MHzZ, 72 MHz, 96 MHz, 120 MHz, 144 MHz, 168 MHz5{192 MHz.

2019.8.6
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2.2.11 Bt

FEJR B, SR A Bl 5 E AT A £ =5 S s b

o MIRFWIINGFLEER B E) . X TAT32F403xG, H 1 LLIEEE MAT B — N3 IR B S 20
BRINEREIXELL (Bank 1), AT DL B k£ 7 NITE X B2 (Bank 2).

® \NRGAFE A

o MNHNHSRAMEE.

Ja B INEFET (Bootloaden /Al T RGifrfias ', W LLEIIUSARTL, USART2, ERUSBXTIAFFEHT

ifs. FIUSBRISPIME HE I, MIZUSBICIEX INAFAF i X He3 (Bank 3)4ufE. ZA3HEMt)H 30Nk

&% (Bootloader) #fAT32F403 1) &L 5 37 - AN JHIiC & .

% 3. BIInEER (Bootloader) K& S X ME WL E
s ERAS pugVA=
PA9: USART1_TX
PA10: USART1_RX
PD5: USART2_TX (EM4H)
PD6: USART2_RX (EM4t)

USART1 A

AT32F403ZGT6 1 AT32F403VGT6

USART?2
PA2: USART2_TX®
AT32F403ZGT6 Fl AT32F403VGT6 LA HiAh A 5
PA3: USART2_RX®
N PA11l: USB_DM
USB gt gt
PA12: USB_DP

(1) FERMEHE MAESVIT .

2.2.12 fEHFR

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

® Vppa=2.6~3.6V: NADFHISFIDIAFL ISP H . VopafIVssalhZi 73 )& H2 2V op Ml
Vsso

® \Vear=2.6—~3.6V: VBATLZ‘ZDji%*%@JVDDO
KT ER RIS G R, S AL TR,

2.2.13 fte s

AP N T B E AL (POR)/i L E AL (PDR) HLES, % L ER UR 2 A0 T TAEIRES, tRIE R Gt
2.6 VI TAE; 4Vl T3 & FIIRME (Veorpor) I » BasE T HADIRES, 1A E I AMIEE A7 5
%

AIEA — A TR R R E(PVD), B Voot I S5 RAEVeyo L, Vel T2 T 1
Vel F= AR BT, FRINTACEEAR 7 AT DLk H 5 (5 B B s i g 7 N2 a8, PVDI)RE 75 2l
MFEFITE . KT VeorporMVevpMES % £12.

2.2.14 HERESS

VA ESRA A ERAER: A U(MR)FIDC R

o FHRIF(MR)H T IEH KIS T ERCPURIEHLIE

® G H TCPUMIFENIEEE: RS M H A= BRES, WA gL U lkr, WA b T
FIHFORA . (HAFFRRMSRAMMBI N K E K. )

ZA R B AE NG RAA T TARIRES, TERRHUBE R G T B

2019.8.6 FE20HW kA 1.05
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2.2.15

2.2.16

2.2.17

2019.8.6

IRTIFERE

AT32F403 R 5177 i SCRE = PR DA, v DAZEBESRARTOFE . J6 )3 Bl I [a) 1 22 b g it 44 2 i) i 2]

AR

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

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

o s
FERFHUBE T 0] LAS B L RE T FE . IR0 fo R A R 284300 FA, BRIE BT B 1.2 V4 ()
BRI, PLL, HSIRCHR % 2 FIHSE S Ak 37 a8 A < ] . AR NS, SRAMAIE
AN R R, H)E & AN ATAMRE, Rl TAE.
MAEFHUBE AR W 2442 : NRST EIAMBEAAME S IWDGEAL. WKUPS| B —A E T4
WTERTC (1 [ £ 21

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

DMA

RIGHI121% 8 FIDMA(DMAL A 74NlIE, DMA2 A 5MEIE)r] LU BAA 4 s BI76E 08 . R 2T
i s At 45 2 B B AL . 2/ DMATE I 88 SCREIB Zoh XA B, S 1 42 a AL dm 21k 22
X G5 R = AR

FANBIEEA LT DMATE R, [FI AT RLH Rl A RN . ARSI AR . A& 4 s
HEATE R bk AT LS B R R

DMART DL T EZ4h%: SPI, 12C, USART, @ FEAFI &R € M 2 TMRX, DAC, I?S, SDIO
FIADC.

RTC(SER I 8) 1 5 2 & 77 2%

RTCHIJG % F A7 4181 Voo il H . J5 8 Z0 4785 (421 1607 (1 25 A7 75 ) DRAF-84A 711 (1 L P L FH 450408
RTCHIG & arfras N2 W ARG EURIERAIRZ AL, 2 MU AR, AN SR AL

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

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

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

ek, BRI N4 32,768 kHz, T PR AR — AN IR A TR] S v

F 21| hRA& 1.05
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2.2.18

TR AIE T 1S

AT32F403 A5 B S i 2 3 N m izl E N 2% . 10/l g N 28 A2 LA 2 I 2, L2V E T
M) 52 I S R LS 28 G s e 1) 2% .
NEREE T E Az il e i 8% 8 g i 23 A A e I 28 I Th RE -

R 4. ERRINBELLE

EBT 2R TR PR THEER KA WAMARE |7=4 DMA 35K | HR/EBOEE | BAMaH

TMR1, TMRS, 164 Sk, BT, BLESF 1~65536 2 7] - A 4
TMR15 FRRER= 20

TMR2, TMR5 32 fir b, 1N, SR 1765536 [ A es 4 wWH
HIAE R

TMR3, TMR4 16 fir b, 1N, SR 1765536 [ A es 4 wH
HIAE R

TMR9, TMR12 16 fir i 1765536 [ ZNEN 2 wH
‘ HIAE R

TMR10, TMR11, 164 ELE 1~65536 2 [f] p— L ks
TMR13, TMR14 HIAT L

TMR6, TMR7 16 i1 k- 1765536 [ A es 0 wH
‘ HIAE R

B A H 2R E3(TMR1, TMRSFITMR15)

2019.8.6

A R AEHE R 25(TMR1, TMR8FITMR15) 1] LA A A2 7 FE 216N B IE 1 —AHPWM K E RS, © R

A FEX AN EANPWME 38 7] LB 4 B e B A od A e i 2 o DUAN ST ) sd s v] LA T

LGB

) LA

72 AR PWM (G a8 0 555 X0)

ALK

Pie & 16 A bRtk e iy 280, & 5 TMRXGE I g8 A MR D Re . Bic B o166 PWMA gy, B AA

4= §& 71(0~100%) .

EREET, TR T DB RS, [FIRPWME 28 1k, AT DT b i ey B il (R 91 G o

IRZ D REA S HRHETMRE I 25 AH TR, S AR ), R b v 4 ol e B 388 T DASE o 5 I 28

DRE S TMROE I 28V [ B4, SRt RIP B A s T Re .

A BB EE(TMRX)

AT32F403 #4177 i, WE T 2181040 7] [FHE 47 1€ N 2= .

® TMR2, TMR3, TMR4AITMR5
AT32F403 R 5N & 1 L k4@ 2 23 (TMR2, TMR3, TMR4FITMR5). TMR2FITMR5 &%
T—A32R B hnE b s E E RS A — AN 166 o Sids . M TMR3FITMRAZ B T — M 1617
S INEIL IR T B A — A L6 AL T e o X8 52 I 2 # 4R (4O e, M@ IE AR
TR THNH IR v L. PWMAT KR s e, E S R R e e m] 3 ik f 22 164
R, HirH L sk PWMIEE

g 21 hRA& 1.05




;"/| ? |_

P AT32F403 K% HiEFMH

2019.8.6

EANE R IR E N SRR D R s e I AR SRR AR, $RMEED B R DR . AR T
N, THEE T DARR S . AT — bRtk i S8 R T P AEPWMET H o B> 58 I 25 3086 S0
DMAiE KA.
XU S I ARIE B AL B B AR AL AR 1S, AR F 3N E IR AR AR A Y
® TMROMTMRI2
TMROFITMRL2#A — AN 16021 F SN I HA . — N 1601 T 740 85 AN 24 J 57 (1) 383
FEANEIE AR TR, frd b, PWMAT LK = e, e TnT BAS 4 Th g il A s i)
#(TMR2, TMR3, TMRAFITMRS)[ED . BATTH AT LA 18] 5 1) i B 4 o
® TMR10, TMR11, TMR13fITMR14
B 1 S b oY AT = ) N = ) N o oY VAL £ 0107 18 U I 1 VA D= P 5
T TR i . PWMATR R R, e ATRT LS e Th RS FH e i H
(TMR2, TMR3, TMRA4FTMRS)[FE . EATH AT LA AR fi 5 o 16 285
FEA ER 23 (TMR6FITMRY)
X2 E I 2% E B TP AEDACKIRAS 5, AT BIE FH (1 1647 B 1T 2
BSLETIHI(IWDG)
BN T I I T — AN 124 (R s T o A — 807 [ T i, e B — AN P BT (140 KHz(T)
RCHRE W a2 tit Bl OANIX PRCHR 28 T e, BTl e alisfT TENURAUE . & ar DAgk
R T TAE AR n] RN SALEEAN R GE, BUE N —A B HE I 25 A 8RR P S A i . Jl it
IR ] DA B e B i R AR T I RS, THEEs nT DABE R 4
HOF N H(WWDG)
WHERNE —ANTAL GRS, I LB A HigtT. &n] DI seE T TR AR i)
R SN RS B HEREIRE), HA RIS W TR ERIREET, THEE T DRSS
RGRTHE E 8% (SysTick)

RAEN a3/ T T SEmHRAE RS, WAl s MR s . e RN IR

® 2407 BT

® HIhEINFINGE

®  CUUTELE MO REFEAE — AT BE R R G T
® TR B

¥ 23| hRA& 1.05
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2.2.19

2.2.20

2.2.21

2.2.22

2.2.23

2.2.24

2019.8.6

12C K&k

LIRINPCHLRED, B TR T 2 MmO, SCRpRE R R

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

BHA DR R S (USART)

AT32F4035%1r= i, WE 7 3MNEH AP0k 45 (USARTL, USART2FIUSART3), F124-i@
RS %% (UARTAFIUARTS).

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

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

USART1, USART2FIUSART3H: LA i (ICTSHMRTSIE S H . HAISO7816/ % fit KA LA
KSPIEEM, B TUARTSZAMITA HoAth % D #mT LA FHDMARAE .

B ATAMEE O (SPI)

ZIKAANSPIEL, N ERARTT, XU TR T S5 H 2 IA50IR A /b . 307 T4 4% v
PrA SR ARSI, AL E M8 BLL6M . AEAEICRC A IS S LA K SD-R AIMMCHE
ive

Fir B ISPz LR v LS FH DMAEAE .

O BBE R (1°S)

AANFRUEI12SHE 1 (55 SPIE ) AT LA TAE T s AR, 344N 11 AT DARE B v1647 si324n %%, JRA]
Bt 5B Syt N B A H W, SRR RS R M8 kKHZF192 kHz, 4 F— PSR B A, &
(4 =5 B AT DA BA256 45 R A4 3 4 H 25 AN ) DACELCODEC (it %) -

SDIO

2/SD/SDIO/MMC EHLEE T, A LA EHMMC K R G TE4. 2 tH RIS M ANE % s s i al: 147 (2R
N)s ALLFN8AL . FESHIARTT, %4 N m] DUE A AL Hrid R 1A 250 MHz, Z8: 1324 SDAAE R
2.0k o

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

H B0 A R e — RS2 #E—/~SD/SDIO/MMCA.2fR (1, (B 7] LA 3282 AMMC4A. 1 B 2 Tl
FRA =

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

Fil 43 X M 2% (CAN)

CAN#Z IS 2 MIVE2.0AR12.0B(E3h), MifREmiA LIRS . B 0T AR R 36 LA bR IR B B b v
T, 0] DLBE SR A 26 200 bR IR AT I M. B AT 3N RIE IR AR A2 B2 FIFO, 324140 ml A5 1
JEPES

#F 24| fiAs 1.05
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2.2.25

2.2.26

2.2.27

2.2.28

2019.8.6

BRI AT B 2(USB)

AT32F403 A5/, PR — IR EHUSBI &8 T 4%, 1852 USBIR 2 (L2 ML) FRAE, B
AR E, BAAPUMEETIRE. USBE K148 MHzIN & i 38 EPLLE 4774k

BB HEO(GPIO)

FEASGPIO | IR AT LA e e B 1yt (HESR BT )« S (e BN HY b b sl T i) sl 52 R A D
i 1 6 %i&lGPIO%IHiﬂJ%‘K'ﬁiﬁl?ii‘%?&ﬂ’]ﬁﬁﬁ%& £ BR 7 RAAHMMATIREN IR, A IGPIO
1B K F i

EFRERBAT, VOGB4 ThEE v DU — AN e e ai e, LB R RN S N0 48
ADC(RER/ B b ¥ 5%)

AT32F403 5517 i, R3S L2067 AR AL E -5 i 25 (ADC), L 23821 MEFHIE, AT ASEI
R RN, B TR E i) — A B

ADCH#: M I H e 8B he o d:

®  [FD R RIEFIORFF

® T IPRFEFIORTF

® YUK

ADCH] LU HIDMAEAE .

LA 11 ThRE ARV R At I I — % . 2R BT A TR I, A pl L S 5 8 T ) 1R
1 L YR S 2T

PR AE 8 I 2% (TMRX) F1 8 2045 1) 72 I 25 (TMR1, TMRSAITMRA5) A=A =4, /] LAS: 531l N 3 2% Bk 3]
ADCIFF i R ANl R ReAEAID 4 S5 Ik e R] 22

DACH +/BRAUME 5 #idd)

PIAN 12467 717 2 1 (1T DACEIE 7T LA T e 28 B 75 5 oA 2B AL B R A5 5 i o IX Tl g
2 I 1) R BEL R RS ] PR TR 28 5 B
XA 74 1 SR Fid e

PINDACH:##s: &AM il iE

8 s 124 HL i 4

1248 A A5 B a5

Iﬂ*ﬁiﬁﬁiﬁ%

A g 7

ﬁﬁi:ﬁ?&

UDACH 18 i 7. 5 [F] 25 5 ¥

FEAMBEH W] 8 FHDMAL) fg

G ik R AT A

MIANS % HIEVRers
AT32F403 A& 4177 i 7 84 il ik DACH: ¥ ()4 N« DACIEIE 1T LA FH 52 B 3% (0 SR i HE Aok, o8 i
H AR AR E AR I DMARTE .

e 6 6 6 06 06 o o o o

#2571 hRA& 1.05




A= AT32F403 %5 ST M

2.2.29

2.2.30

2.2.31

2019.8.6

I FEAR R — R 2 R T, BB E2.6 V < Vopa < 3.6 VZ [ I ALK EREN
PHOEFEZIADCL_INI6H I NIEIE L, TR A% IR 0 i e 20 01

B ATELR JTAG PEIR O (SWJ-DP)

NHKARMIFISWI-DPH: 1, iX st — 454 T ITAGHI SR AT BRI 4% 1, 7T ASEIL R AT 2k i il
M JTAGH: A&z, JTAGIITMSHITCKAE 54 7 5 SWDIORSWCLKIL 5] i, TMSHI_E#—
MR E S R8I TAEITAG-DPAISW-DP ] ] #:

A EREREFRER(ETM™)

i FHARM®1) P iR ER ER AL H(ETM™),  AT32F403 2 4138 i R 2D FIETM™ 5 | JiI%: 42 21 1340 PR R Ui 1143
HT(TPA) &%, MCPURZCHb L st IR 4R A A, o F RN L it 1 b (048 21247 53R
MG R . TPAR AT L@ USB.  DAK W BB iy e i B 2R L, SERF (48 & F A i
) B8 4 PR X AL B PR IE K R R, IR R E AR B R R . TPARE( mT DL Ak T B Al
iR ARIAAS, FFRES 5 =7 FTIR A 2

#2611 hRA& 1.05




A= AT32F403 %5 ST M
3 FIHEX

& 3. AT32F403 &3 LQFP144 3| 44

o

m\mwﬁomwgyxomqmﬂ:\:lagﬁzammogwawmqm(\]ﬁoggguﬁ):
UMM O0OMAMAmn® 8300000000 88000000000
>>QAaQo0oQomMAoNoAaAQaQAAa>>00004AaAdAQAAa>>000000040a4aQn
0000000000000 00000 00000000000 n
TONATONONONTNAAODONOUITNONNAODNONOUOTNNAOD
ITITILTTNNOOONNNOMNONNNNNNNNNNAAAAAAA A A O

PE2[ 1 d oo ddddaadddoaaddddadddaddddadd g

PE3 ] 2 1070 VSS;

PE4 [ 3 106[0 NC_

PES O 4 10500 PA13

PE6 [ 5 1040 PA12

VBAT [ 6 1030 PA11

PC13/TAMPER-RTC OO 7 1020 PA10

PC14/0SC32_IN O 8 1010 PA9

PC15/0SC32_0OuUT O 9 1000 PA8

PFO 10 99 PC9

PF1 11 98 PC8

PF2 012 970 PC7

PF3 O13 960 PC6

PF4 O14 9501 Vpp o

PF5 015 9417 Vss o

Vss s []16 9301 PGS

Vop_s 417 9200 PG7

PF6 18 911 PG6

PF7 (119 LQFP144 900 PG5

PF8 20 891 PG4

PF9 421 880 PG3

PF10 022 870 PG2

OSC_IN 0023 860 PD15

OSC_OUT 0024 850 PD14

NRST 025 840 Vpp g

PCO C]26 830 Vss s

PC1 427 8200 PD13

PC2 28 810 PD12

PC3 429 800 PD11

Vssa 30 790 PD10

Vger. []31 7830 PD9

Vrer+ 32 770 PD8

Vopa H33 760 PB15

PAO/WKUP 134 750 PB14

PAl 435 740 PB13

PA2 136 730 PB12
NODODOANMITWONODDOANMEINONDDIOANMNIWOONDDNO N
NOOIITTIIITITITITIOOODLOOOLINNOOOOO©OOOWOONRNI~
ooy oo g
2 S 3PEEIBIININ AN AL/ woadNaIwo T Ay
eyfoccadaacaappySppgpoacce SRR ERESS

5 | 5 7 1 | I S L] |
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A= AT32F403 %5 ST M

& 4. AT32F403 &3 LQFP100 3| 447
o
© o = NHOW<
A0 000N O LTONOLTONAO A oo
TR EGaEeNaNnlnNaEcalaalaaaNaNaNONO NG I- 4R
=S a W a W a W WY o' I Y W WY W T T TR W Y W Y M Y WY n WY W n Y 0
O mmmrm
B2 8588385588850 IRRKL
PE2 ] 1< 750 Vpp 2
PE3 ] 2 7400 Vss »
PE4 O 3 730 NC
PES O 4 720 PAL13
PE6 L] 5 710 PA12
VBAT O 6 700 PA11
PC13/TAMPER-RTC O 7 690 PA10
PC14/0SC32_IN ] 8 680 PA9
PC15/0SC32_OUT O] 9 670 PAS
Vss 5 [110 6610 PC9
Voo s C]11 651 PC8
OSC_IN 12 640 PC7
0OSC_OuUT 013 LQFP100 631 PC6
NRST 14 620 PD15
PCO 15 610 PD14
PC1 []16 600 PD13
PC2 [J17 590 PD12
PC3 18 580 PD11
Vssa (119 570 PD10
Vrer. [120 561 PD9
Veers [21 551 PD8
Vopa []22 541 PB15
PAO/WKUP 23 53 PB14
PAl [)24 5207 PB13
PA2 [125 510 PB12
OMNMNOVOOOTdANMTULOMNOODOATANMSTWLHONOO O
NANANNOOTOO OO MNOETTTTTTTTTT WO
OO Ood
e ERLE R E R TRl
0.>‘”>‘30.0.0.0.CLCLCLD.D.Q&Qg&&&&&gg;’g
D B B S .1 1 | ] ]
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TONTODONOTONAOD
COOOOWMDMILWLIOLWIWOLWWWO S
VBAT [ 1 48[ Vpp »
PC13/TAMPER-RTC O 2 470 Vss 2
PC14/0SC32_IN O 3 460 PA13
PC15/0SC32_OUT O 4 450 PA12
PDO/OSC_IN O} 5 440 PA11l
PD1/OSC_OUT 4 6 430 PA10
NRST O] 7 420 PA9
PCo T 8 410 PA8
PC1 ] 9 LQFP64 400 PC9
PC2 10 390 PC8
PC3 011 380 PC7
Vssa (112 370 PC6
Vopa 13 361 PB15
PAO/WKUP [114 350 PB14
PA1 C]15 340 PB13
PA2 C]16 33 PB12
NOODOANMIOONDDO AN
T A AN ANNANNNNNNGH OO
Uy
2 5 3225388883 54
oayfaoannaannn@aLo
D I S N - IS S I L
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VBAT O 1 36 Vpp 2
PC13/TAMPER-RTC O 2 35[0 Vss 2
PC14/0SC32_IN O 3 34 PA13
PC15/0SC32_OuUT [ 4 330 PA12
PDO/OSC_IN I 5 3200 PAl1
PD1/OSC_OUT L 6 310 PA10
— LQFP48
NRST O 7 Q 30 PA9
Vssa O 8 29 PAS8
Vopa O 9 28 [ PB15
PAO/WKUP [J10 273 PB14
PAl1 011 26J PB13
PA2 ]12 251 PB12
NSO OMNMNODODOANM
A A A A A AN NNNN
Do googgg
2ILLLB/DDID 4
faidacooommBd8
aa>>
& 7. AT32F403 &% QFN48 5| ji A7
o
o ™ '6 n <t
d oY N0 ondd
oo OMmMMOMMOMMNM<C<C
>S>oomoaoaonooaan
L SIS TITITITOOM
VBAT [1 1 361 Vop 2
PC13/TAMPER-RTC [ 2 350 Vss 2
PC14/0SC32_IN [1 3 e, 347 PA13
PC15/0SC32 _OUT [1 4 | | 330 PA12
PDO/OSC_IN [ 5 | i 3217 PA1l
PD1/OSC_OUT [} 6 1 | 310 PA10
— | FN48 |
NRST |1 7 | Q | 30C] PA9
Vssa |1 8 | | 290 PAS
Vopa [ 9 L 4 973 281{] PB15
PAO/WKUP [710 d 27C| PB14
PA1 [111 26| PB13
PA2 [112 250] PB12
SN OO0 AdNMS
Soooaddoonaaao
S 2328584834 42
EPAD fancnaonamm b8
oa>>
5 | B B S .1 1 | ]
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- - -
TTaTe ] v Jwfer] e [ Eeiwcse -
- - 2 | 2 PE3 /o | FT PE3 TRACEDO / XMC_A19 -
- - 3 | 3 PE4 /o | FT PE4 T§S4C_Er\||3§s/ /)(|,\2/|§va\2/%/ -
- - 4 | 4 PE5 /o | FT PE5 TRACEB&& in\g%_Azl / TMR9_CH1
-1 5| s PE6 o | FT PE6 -I—S%Al\f_lf\/lDO:BS/ﬁ/('gCSZéé%/ TMR9_CH2
1 1 6 6 Vear® S - Vear - -
2 | 2 | 7| 7 PC13® | /O | - PC130 TAMPER-RTC -
3|1 3| 8| 8 PC14® | 1O | - PC140 0SC32_IN -
4 | 4| 9| o9 PC15® | /O | - PC150) 0SC32_0UuT -
- - - | 10 PFO /o | FT PFO XMC_AO0 / TMR15_CH1 -
- - -l PF1 /o | FT PF1 XMC_A1/TMR15_CHIN -
- - - | 12 PF2 /o | FT PF2 XMC_A2 / TMR15_CH2 -
- - - | 13 PF3 /o | FT PF3 XMC_A3/ TMR15_CH2N -
- - - | 14 PF4 /o | FT PF4 XMC_A4 / TMR15_CH3 -
- - - | 15 PF5 /o | FT PF5 XMC_A5 / TMR15_CH3N -
- - 10 16 Vss s S - Vss s - -
- - 11 17 Vbb_5 S - Vbb_s - -
- - - | 18 PF6 o | - PF6 ADC3—'T'\|{;‘R’1§'\_"&T'ORD / TMR10_CH1
- - - | 19 PF7 o | - PF7 ADC3_‘II'T/I5R/1)5<EAEQI'_|£\]REG / TMR11_CH1
- - - | 20 PF8 o | - PF8 ADCS—'T’?\'/?R/ 1@“_"5@’;‘\"OWR / TMR13_CH1
- - - |2 PF9 /o | - PF9 ADC3_IN7 / XMC_CD TMR14_CH1
- - - | 22 PF10 /o | - PF10 ADC3_IN8/XMC_INTR -
- - | 12 | 23 | OSC.IN | - OSC_IN - -
- - | 13| 24 |oscouT| O | - | OsSc_ouT - -
5 | 5 - - PDO® /o | - OSC_IN® - PDO®
6 | 6 - - PD1® /o | - | osc_ouT® - PD1®
7 | 7 | 14| 25 NRST /o | - NRST - -
- 8 | 15 | 26 PCO /o | - PCO ADC123_IN10/SDIO2_DO -
- 9 | 16 | 27 PC1 /o | - PC1 ADC123 IN11/SDIO2_D1 -
- | 10|17 | 28 PC2 /o | - PC2 ADC123 IN12/ SDIO2_D2 -
- |11 | 18 | 29 PC3 /o | - PC3 ADC123_IN13/SDIO2_D3 -
— — - — — - — — — —— -
2019.8.6 %31 W A 1.05




M=

AT32F403 &%) B F M

55 S HTheE
P < S 3 a E‘ ki (3
el & | S| S | swek | K| o EIhRE®
a & o) a8
T & & ) BRINTHEE H
ool 9| o | o
2 2 2
8 12 19 30 Vssa S - Vssa - -
- - 20 31 VREF- S - VREF- - -
- - 21 32 VREF+ S - VREF+ - -
9 13 22 33 Voba S - Voba - -
ADC123 INO/TMR2_CH1/
PAO- TMR5_CH1 / WKUP /
10 14 23 34 WKUP Vo ) PAO USART2_CTS(™/ i
TMR2_ETR/TMR8_ETR
ADC123_IN1/TMR2_CH2(M/
11 15 24 35 PA1 1/0 - PA1 TMR5_CH2 / -
USART2_RTS®™
ADC123_IN2 / TMR2_CH3(™/
12 16 25 36 PA2 1/0 - PA2 TMR5_CH3/TMR9_CH1/ SDIO2_CK
USART2_TX®
ADC123 IN3/TMR2_CH4™/
13 17 26 37 PA3 1/0 - PA3 TMR5_CH4 / TMR9_CH2/ SDIO2_CMD
USART2_RX™
- 18 27 38 Vss_a S - Vss_a - -
- 19 28 39 Vbp_4 - Vbp_4 - -
DAC _OUT1/ADC12 IN4/
USART2_CK®/
14 20 29 40 PA4 1/0 - PA4 SPI1_NSSM/ 1251 WS / SDIO2_DO0
SDIO2_D4
DAC_OUT2/ADC12_IN5/
15 21 30 | 41 PA5 1/0 - PAS5 SPI1_SCK™M/12S1 CK/ SDIO2_D1
SDIO2_D5
ADC12_IN6/TMR3_CH1(™/
TMR13_CH1/ SDIO2_D2/
16 22 31 42 PAG Vo ) PAG SPI1_MISO™/ SDIO2_D6 / TMR1_BKIN
TMR8_BKIN
ADC12_IN7 / TMR3_CH2™/
TMR8 _CHIN/TMR14 CH1/ SDIO2 D3/
1 23 32 43 PA7 Vo ) PA7 SPI1_MOSI?M/12S1 _SD/ TMR1_CHIN
SDIO2_D7
- 24 33 44 PC4 110 - PC4 ADC12_IN14 / SDIO2_CK -
- 25 34 | 45 PC5 1/0 - PC5 ADC12_IN15/SDIO2_CMD -
ADC12 IN8/TMR3_CH3/
18 26 35 46 PBO 1/0 - PBO TMR8_CH2N / 1251 MCK TMR1_CH2N
ADC12_IN9 / TMR3_CH4™/
19 27 36 47 PB1 1/0 - PB1 TMR8_CH3N / SPIM_SCK TMR1_CH3N
20 28 37 48 PB2 /0 | FT | PB2/BOOT1 - -
- - - 49 PF11 10 | FT PF11 XMC_NIOS16 -
- - - 50 PF12 10 | FT PF12 XMC_A6 -
- - - 51 Vss 6 S - Vss 6 - -
- - - 52 Vbb_s S - Vbb_6 - -
- - - 53 PF13 /10 | FT PF13 XMC_A7 TMR15_CH4
- - - 54 PF14 /10 | FT PF14 XMC_A8 TMR15_ETR
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2 2 2
- - - 55 PF15 /10 | FT PF15 XMC_A9 TMR15_BKIN
- - - 56 PGO 110 | FT PGO XMC_A10 SPI1_MISO
SPI1_MOSI /
- - - 57 PG1 110 | FT PG1 XMC_A11 12S1_SD
- - 38 58 PE7 110 | FT PE7 XMC_D4 TMR1_ETR
- - 39 59 PES8 /10 | FT PES8 XMC_D5 TMR1_CHIN
- - 40 60 PE9 /10 | FT PE9 XMC_D6 TMR1_CH1
- - - 61 Vss 7 S - Vss 7 - -
- - - 62 Vbbp_7 S - Vbp_7 - -
- - 41 63 PE10 /10 | FT PE10 XMC_D7 TMR1_CH2N
TMR1_CH2 /
- - 42 64 PE11 /10 | FT PE11 XMC_D8 SPI4_SCK/
1254 _CK
TMR1_CH3N /
- - 43 65 PE12 /10 | FT PE12 XMC_D9 SPI4_NSS/
1254 WS
TMR1_CH3/
- - 44 66 PE13 110 | FT PE13 XMC_D10 SPI4_MISO
TMR1_CH4/
- - 45 67 PE14 /10 | FT PE14 XMC_D11 SPI4_MOSI /
12S4_SD
- - 46 68 PE15 /10 | FT PE15 XMC_D12 TMR1_BKIN
21 29 47 69 PB10 /10 | FT PB10 I2C2_SCL / USART3_TX® TMR2_CH3
22 30 48 70 PB11 /10 | FT PB11 12C2_SDA / USART3_RX® TMR2_CH4
23 31 49 71 Vss_ 1 S - Vss 1 - -
24 32 50 72 Vbp_1 S - Vbp_1 - -
USART3_CK®/12C2_SMBA /
25 33 51 73 PB12 110 | FT PB12 SPI2_NSS/12S2_WS/ -
TMR1_BKIN®
TMR1_CHIN/ SPI2_SCK/
26 34 52 74 PB13 /10 | FT PB13 1252 CK / USART3_CTS® -
TMR1_CH2N / TMR12_CH1/ )
27 35 53 75 PB14 /10 | FT PB14 USART3_RTS™/ SPI2_MISO
TMR1_CH3N(™/TMR12_CH2 /
28 36 54 76 PB15 /10 | FT PB15 SPI2_MOSI / 12S2_SD -
- - 55 77 PD8 /10 | FT PD8 XMC_D13 USART3_TX
- - 56 78 PD9 /10 | FT PD9 XMC_D14 USART3_RX
- - 57 79 PD10 /10 | FT PD10 XMC_D15 USART3_CK
- - 58 80 PD11 /10 | FT PD11 XMC_A16 USART3_CTS
TMR4_CH1/
- - 59 81 PD12 /10 | FT PD12 XMC_A17 USART3_RTS
- - 60 82 PD13 /10 | FT PD13 XMC_A18 TMR4_CH2
- - - 83 Vss s S - Vss s - -
- - - 84 VbD_s S - Vbb_s - -
I D S D IS D ] ]
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- - 61 85 PD14 /10 | FT PD14 XMC_DO TMR4_CH3
- - 62 86 PD15 110 | FT PD15 XMC_D1 TMR4_CH4
- - - 87 PG2 110 | FT PG2 XMC_A12 TMR15_CH1
- - - 88 PG3 /10 | FT PG3 XMC_A13 TMR15_CHI1N
- - - 89 PG4 110 | FT PG4 XMC_A14 TMR15_CH2
- - - 90 PG5 /10 | FT PG5 XMC_A15 TMR15_CH2N
- - - 91 PG6 /10 | FT PG6 XMC_INT2 TMR15 _CH3
- - - 92 PG7 /10 | FT PG7 XMC_INT3 TMR15_CH3N
- - - 93 PG8 /0 | FT PG8 - -
- - - 94 Vss o S - Vss 9o - -
- - - 95 Vbb_9 S - Vbb_9 - -
TMR8_CH1 /12S2_MCK/
- 37 63 96 PC6 /O | FT PC6 SDIO1_D6 TMR3_CH1
TMR8_CH2/12S3_MCK/
- 38 64 97 PC7 /10 | FT PC7 SDIO1_D7 TMR3_CH2
TMR8 CH3/SDIO1_DO/
- 39 65 98 PC8 /O | FT PC8 12S4_MCK TMR3_CH3
TMR8 CH4/SDIO1 D1/
- 40 66 99 PC9 /0 | FT PC9 12C3_SDA TMR3_CH4
TMR1_CH1®™/ CLKOUT /
29 41 67 | 100 PA8 110 | FT PA8 USART1 CK/I12C3_SCL/ -
SPIM_NSS
TMR1_CH2(™ [ USART1_TX™/
30 42 68 | 101 PA9 110 | FT PA9 12C3_SMBA -
31 43 69 | 102 PA10 /10 | FT PA10 TMR1_CH3("/USART1_RX® -
USB_DM® / TMR1_CH4™/
32 44 70 103 PA11 110 - PAl11 SPIM_IO0® / USART1_CTS/ -
CAN_RX®
USB_DP® / CAN_TX?/
33 45 71 104 PA12 110 - PA12 USART1_RTS/SPIM_I01® / -
TMR1_ETR®
JTMS-
34 46 72 | 105 PA13 /10 | FT SWDIO - PA13
- - | 73 | 106 AR
35 47 74 | 107 Vss 2 S - Vss 2 - -
36 48 75 | 108 Vbp_2 S - Vbp_2 - -
JTCK-
37 49 76 | 109 PAl14 /10 | FT SWCLK - PAl14
PA15/
TMR2_CH1 /
38 50 77 | 110 PA15 /10 | FT JTDI SPI3_NSS/12S3_WS SPI1_NSS/
12S1_WS/
TMR2_ETR
- 51 78 | 111 PC10 /10 | FT PC10 UART4_TX/SDIO1_D2 USART3_TX
- 52 79 | 112 PC11 /10 | FT PC11 UART4_RX/SDIO1_D3 USART3_RX
I D S D IS D ] ]
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- 53 80 | 113 PC12 /10 | FT PC12 UART5_TX/SDIO1_CK USART3_CK
- - 81 | 114 PDO 110 | FT PDO XMC_D2 CAN_RX
- - 82 | 115 PD1 110 | FT PD1 XMC_D3 CAN_TX
SDIO1_CMD / UART5_RX/
- 54 83 | 116 PD2 110 | FT PD2 TMR3_ETR -
- - 84 | 117 PD3 /10 | FT PD3 XMC_CLK USART2_CTS
- - 85 | 118 PD4 /10 | FT PD4 XMC_NOE USART2_RTS
- - 86 | 119 PD5 /10 | FT PD5 XMC_NWE USART2_TX
- - - 120 Vss_ 10 S - Vss_ 10 - -
- - - 121 Vbb 10 S - Vbbp_10 - -
- - 87 | 122 PD6 /10 | FT PD6 XMC_NWAIT USART2_RX
- - 88 | 123 PD7 /10 | FT PD7 XMC_NCE2/ XMC_NE1 USART2_CK
- - - 124 PG9 /10 | FT PG9 XMC_NCE3/ XMC_NE2 -
- - - 125 PG10 /10 | FT PG10 XMC_NCE4_1/XMC_NE3 -
- - - 126 PG11 110 | FT PG11 XMC_NCE4_2 -
- - - 127 PG12 110 | FT PG12 XMC_NE4 -
- - - 128 PG13 /10 | FT PG13 XMC_A24 -
- - - 129 PG14 110 | FT PG14 XMC_A25 -
- - - 130 Vss 11 S - Vss_11 - -
- - - 131 Vbp_11 S - Vbp_11 - -
- - - 132 PG15 /10 | FT PG15 - -
PB3/
TRACESWO /
39 55 89 | 133 PB3 /10 | FT JTDO SPI3_SCK/I12S3_CK TMR2_CH2/
SPI1_SCK/
12S1_CK
PB4/ TMR3 _CH1/
40 56 90 | 134 PB4 /10 | FT NJTRST SPI3_MISO SPI1_MISO/
12C3_SDA
TMR3_CH2/
41 57 91 | 135 PB5 110 - PB5 I2C1_SME§§ SSP|$3—MOSI / SPI1_MOSI/
— 12S1_SD
TMR4_CH1®M/12C1_SCL®/
42 58 92 | 136 PB6 /10 | FT PB6 SPIM_103 USART1_TX
TMR4_CH2(™/12C1_SDAM/
43 59 93 | 137 PB7 /10 | FT PB7 XMC_NADV / SPIM_I02 USART1 RX
44 60 94 | 138 BOOTO | - BOOTO - -
TMR4_CH3(™/ TMR10_CH1 / 12C1_SCL /
45 61 95 | 139 PB8 /10 | FT PB8 SDIO1_D4 CAN_RX
TMR4_CH4®M/ TMR11_CH1/ 12C1_SDA/
46 62 96 | 140 PB9 /10 | FT PB9 SDIO1_D5 CAN_TX
- - 97 | 141 PEO /10 | FT PEO XMC_NBLO/TMR4_ETR -
- - 98 | 142 PE1 /10 | FT PE1 XMC_NBL1 -
I D S D IS D ] ]
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47 63 99 | 143 Vss 3 S - Vss 3 - -
48 64 | 100 | 144 Vob_3 S - Vop_3 - -
-149 - - - EPAD S - Vss - -

(1) 1= %A, O= Fihh, S= W,

(2) FT=5V&Z.

(3) A LETNREANAE R 20 AL 508 Hh S R

(4) PC13, PC14RIPC155| flid it i FF S AT (L, 171X A FLJEF 5 HRE SRR BR A B (3 mA) . DRIHIX = AN 51 B i
S LU BR S A Jyfn R X R AR EIE e B RN BE AR, B R BRh 518430 pF,  FF HANRESE y H it
(W3R ZILED).

(5) IXUL5| FITEA X I AR — Ik L A T EThRRIRAE T, ZREIER AL, X e 5] RIRRES d 4t DX S 27 A7 A 2 ) (X e 25 A7 2R AN
S FENRGHTEN) . KT A EHIX IO N K BARE R, 1§ S ATI2F403 R 5154 -T M Bt % 03 (X SR BKP 25 17 7%
(0YEP R e

(6) LQFP48 / QFN48HILQFP64:f 4% (15| IS A 5 JHI6/E L5 AL 5 BRIAAC B OSC_INFIOSC_OUTIHBER. ) LA H T 1%
BIXBA5] B APDOMPDLYfE . {EXFLQFPL00& #MLQFP1444f %, T PDOFPDLAE A HILhfes B, HibdA©
R T E YRR E . 2V B S EATI2F403 R 5152 T E HI D RENO 2 45 AR 1 B 27

(7) e I ThRERE NS BB AH T B 3 FAd S L Cn SRAR L (0 3 B R S G 51 ), TR4EME E5 3 B AT32F403 R 41275 Tt i & H
ThEENO 5 AR 1% F 515 .

(8) SPIMAIUSBE K2 HIPALLFIPAL2E I, 5Fh e Toi2 R .

(9) VearhJiEEEE| Vo, ARFVearMZ L I FE,
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XMC
Rt CF CF /IDE NORS/;E,\}}AM/ NOR / PSRAM Mux NA'}‘; 16 LQFP100%
PE2 - - A23 A23 - Yes
PE3 - - Al19 Al9 - Yes
PE4 - - A20 A20 - Yes
PES5 - - A21 A21 - Yes
PEG6 - - A22 A22 - Yes
PFO A0 A0 A0 - - -
PF1 Al Al Al - - -
PF2 A2 A2 A2 - - -
PF3 A3 - A3 - - -
PF4 A4 - A4 - - -
PF5 A5 - A5 - - -
PF6 NIORD NIORD - - - -
PF7 NREG NREG - - - -
PF8 NIOWR NIOWR - - - -
PF9 CD CD - - - -
PF10 INTR INTR - - - -
PF11 NIOS16 NIOS16 - - - -
PF12 A6 - A6 - - -
PF13 A7 - A7 - - -
PF14 A8 - A8 - - -
PF15 A9 - A9 - - -
PGO Al0 - Al0 - - -
PG1 - - All - - -
PE7 D4 D4 D4 DA4 D4 Yes
PE8 D5 D5 D5 DAS5 D5 Yes
PE9 D6 D6 D6 DA6 D6 Yes
PE10 D7 D7 D7 DA7 D7 Yes
PE11 D8 D8 D8 DAS8 D8 Yes
PE12 D9 D9 D9 DA9 D9 Yes
PE13 D10 D10 D10 DA10 D10 Yes
PE14 D11 D11 D11 DAll D11 Yes
PE15 D12 D12 D12 DA12 D12 Yes
PD8 D13 D13 D13 DA13 D13 Yes
PD9 D14 D14 D14 DAl14 D14 Yes
- ee—— - .- — — — _—
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XMC
Rl CF CF/IDE NORS/RE’ E,GAM’ NOR / PSRAM Mux NA'}'; 16 | LQFPI00T
PD10 D15 D15 D15 DA15 D15 Yes
PD11 - - A16 A16 CLE Yes
PD12 - - AL7 A17 ALE Yes
PD13 - - A18 A18 - Yes
PD14 DO DO DO DAO DO Yes
PD15 D1 D1 D1 DA1 D1 Yes
PG2 - - Al12 - - -
PG3 - - A13 - - -
PG4 - - Al4 - - -
PG5 - - A15 - - -
PG6 - - - - INT2 -
PG7 - - - - INT3 -
PDO D2 D2 D2 DA2 D2 Yes
PD1 D3 D3 D3 DA3 D3 Yes
PD3 - - CLK CLK - Yes
PD4 NOE NOE NOE NOE NOE Yes
PD5 NWE NWE NWE NWE NWE Yes
PD6 NWAIT NWAIT NWAIT NWAIT NWAIT Yes
PD7 - - NE1 NE1 NCE2 Yes
PG9 - - NE2 NE2 NCE3 -
PG10 NCE4_1 NCE4_1 NE3 NE3 - -
PG11 NCE4_2 NCE4_2 - - ] )
PG12 - - NE4 NE4 - -
PG13 - - A24 A24 - .
PG14 - - A25 A25 - -
PB7 - - NADV NADV - Yes
PEO - - NBLO NBLO - Yes
PE1 - - NBL1 NBL1 - Yes
(1) 7EL100MH1ES e 214 L% ports FRIGHIE .
— — - — — - — — — ——
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Kl 8. FrfaasmE
OXFFFF_FFFF
Cortex-M4FHj
A EAN B
0XE000_0000
OXDFFF_FFFF
OXSFFF_FFFF
]
0x4247_0000
Ox4246_FFFF PR
ANERIA S8 Bl 8 X
0x4200_0000
gxitzz—zzzg e 0XxA000_1000
x4002_ — A FFF
0x4002_37FF o sttt | OA000-0
0x4000_0000 = (XMC Registers) | 5, A000_0000
OXOFFF_FFFF
O0X3FFF_FFFF
R
0x2270_0000
0x226F FFFF e
SRAMEIRIE X 4 (ﬁﬁﬁ *
0x2200_0000
O0x21FF FFFF
bl =)
0x2003_8000 e
0x2003_7FFF
- SRAM
0x2000_0000 0x6000_0000
OXSFFF_FFFF
OX1FFF_FFFF
O0X1FFF_F830 v it
OX1FFF_F82F
— M R e
OXLFFF_F800 i 0x4000_0000
OX1FFF_F7FF 0x3FFF_FFFF
ROk
OXx1FFF_B0O0O
OX1FFF_AFFF SRAM
TR 0x2000_0000
0X0940_0000 OxLFFF_FFFF
0x093F FFFF
S HISPIN A% 5 (N5

0x0840_0000
OX083F_FFFF

0x0810_0000
0x080F_FFFF

0x0808_0000
0x0807_FFFF

0x0800_0000
0X07FF_FFFF

0x0004_0000
0x0003 _FFFF

0x0000_0000

X £3 (Bank 3)

TRE

PRI AEAE G 2%
X2 (Bank 2)

PRI A G 25
XH1 (Bank 1)

TRE

HHEBOOTS| ik &

X RN AT R GE A &

0x0000_0000

39|
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5 B AR
51 W%

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

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

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

b HEAT IR
5.1.2 HME¥(E

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

BRARKE BT, SR LA T B4 SRR -
514 HEEE
PR3 B A ) SR AR T A0
B 9. 5IMmSEERE

4|::| MCU pin

o I

5.1.5 B|H#ENEE
B0\ FBL [ 7 2R T &0
& 10. SN EE

] MCU pin

2019.8.6 FEAIAOR kA 1.05
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5.1.6 QR

11, B AFR

— A

—
]
. Backup circuitry
T )/ Power switch (0SC32K,RTC,Wake-up logic

Backup registers)

ouT
9]
=
GPIO [ K Ll')oic
< g
IN K]
Kernel logic
(CPU,
& Memories)

VDD

\
\
\
'JVDD—UZIH-/“' Regulator >‘
\
\
\

11 X 100 NF  ed—

+1X 4.7 pF —
L Ves_1/2/11 ﬁ 77777777777 ]

\
\
\
\
\
\
Digital |
\
\
\
\
\

VDD
I
—
-
VREF

10 NF  — -
+lpF m—— - Y — — — RCs,PLL

10 nF ADC/ Ll s,PLL,

DAC

VE: 4. TUF B B0 % F N pps »
5.1.7 HREHEFENE
B 12. EEFENET R

o ]

J_ IDD VD—DI:]

2019.8.6 AR kA 1.05




RS
52  HRBKBEE

INFESAE ERBAT IR 40 B RBUEE ] SR (AT, 48, Z9) T4 NME, MR SEE KA
PRI o X B4 Y BE R 32 (0 B R 3Rr,  HFARERAE IR R 2RI DO REVEBRAE iR . AR fF G
W TARAE OB AT T 25 S F A AT SE

AT32F403 &%) B F M

R 7. BIERE
"5 iR w/ME BAE Bpr
Voo-Vss | A1 3 fH FL LI (£33 Vopa i Vop) -0.3 4.0
Vi FEBVER 5] I i\ £ @ Vss-0.3 6.0 v
R TS N R Vss-0.3 4.0
|AVpox] R (R 4fk HL 5] 2 4 ) HL R 22 - 50
VsscVss| | 71l 03 12 il i 22 50 m
(1) FFA i IR Voo, Vooa) ATHL(Vss, Vssa) 51 IHIA 46 265 B: B 516 fu Vi L N B LB R 55
(2) B E Vrer-H,
* 8. MM
%5 Hig e oNs By
Ivop A0 At L HLE (155 Vopa BT Vop) ™ 150
Ivss 2t Viss L2 1 R LI (U ) ) ) 150 A
o R VORI 51 B 1 Py Hh o PR 25
FERR IO B 5] _E iy L R -25
(1) FTAT LI (Vop, Vooa) MM (Vss, Vssa) 5] 0 A1 04 2655 45 5 AN 7o VG B IO B R 46 b
£ 9. BERE
i) iR gk LA
Tste fifi A7 P52 Y e -60 ~ +150 c
T; RS IR 105
201986 T ®an T T Ak L0s
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53 T{E%fH
5.3.1 EAIEFL
£ 10. BHIIEX%MH
#we 2 %1 BAIME | BAME | 8
e A HAHBI b *ﬁfﬁlﬂﬁﬁﬁ%%&&ﬁ%a 0 200
1 IN A Afig 2 X He3 0 120 Vi
z
fecLkl P &5 AP B LHs 4 4 % 0 100
feckz | N EBAPB2I £ 0 100
VoD FrdE TR R 2.6 3.6 \Y
Vopa® | #EFE4 TAF H W25 5 Voo W AR A 2.6 3.6 \Y;
\VBAT Ay TAFHE W55 VD& 2 2.6 3.6 V
LQFP144 413
LQFP100 380
Po TR FEEL: Ta=85°C LQFP64 358 mw
LQFP48 314
QFN48 733
Ta GRS - -40 85 °C
(1) VA FH AR [ A EE IR Y Voo M Vopafit L, 72 HLFIIE & #/ERAR], Voo MIVopa (A& £ S0 A 300 mVII Z i
5.3.2 _LHMPEERN K T/EXH
TRPE H ISR KIE 2105 H BAEEIEEE NS H .
11, bR A TR
"e B & B/AME | BKME | B
t Vop F 7t 0 180 | ms/V
0 Vo FReE % 20 w | usv
2019.8.6 - - 43 W - = k& 1.05
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5.3.3

2019.8.6

AR S A R IR AR AR R A
TR H I BHUR R 1050 TR BERIE TRV ook HLFE R .
% 12. WAL GLRBIRE R

#ws 2 %4 B/ME | RBUE | BKE | 847
PLS[2:0] = 001(_ETHH® 219 | 228 | 237 \
PLS[2:0] = 001( F B&#5)@ 2.09 | 218 | 2.27 \Y
PLS[2:0] = 010(_-FHE) 228 | 238 | 2.48 vV
PLS[2:0] = 010( T F&¥E) 218 | 228 | 2.38 vV
PLS[2:0] = 011 (_-F+#%) 2.38 | 2.48 | 2.58 \Y
PLS[2:0] = 011( T B&#Y) 228 | 238 | 248 vV
) \ PLS[2:0] = 100(_LTHE) 247 | 258 | 2.69 vV
VevD AT G 1) R RGN 5% 1) F T e -
PLS[2:0] = 100( T F&) 237 | 2.48 | 259 \Y
PLS[2:0] = 101(_ETHE) 257 | 268 | 2.79 \
PLS[2:0] = 101( F K& 247 | 258 | 2.69 \%
PLS[2:0] = 110(_-F+#Y) 266 | 2.78 2.9 \Y;
PLS[2:0] = 110( T F&3) 256 | 2.68 2.8 V
PLS[2:0] = 111(_ L FH#Y) 2.76 | 2.88 3 \
PLS[2:0] = 111( T B&#Y) 2.66 | 2.78 2.9 \Y
Vevohyst® | PVDIR i - - 100 mV
T B 1.85@ | 2.0 2.2 \Y
Vrorpor | b HL /s EL A7 (R ¢\u
LA 2.03 2.16 2.35 \Y;
Veprhyst® | PDRIB - - 160 mvV
TrsTTEMPO® | 5 A R 2L} [A] - - 20 ms
(1) PLS[2:0] = 001 - 1] f& K& T-Veorpor L {H FH -
(2) HBTHRIE, AEAF MR,
(3) 7= b A B AT PRALE 2 BN U E VeoriPoR »
F 13. EEE AR ALY B
Vob
A
________ S W
: : tVPDRhySt
______ RS SR
| |
| |
IH_>I TrsTTEMPO
| |
| |
| |
| |
' ' >t
| |
| |
|
|
Reset :
| | '
- - % 44 0 - = k& 1.05




AR % AT32FA03R5] $ifF Mt

534 WEKZEHE
TR B HURARE 221050 H RS IR B F AV B T IR
R 13. NEWMSRHEE

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

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

5.3.5 ftEEHEFRE

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

— #ifrcik £ 100 MHz, fecika = fuciks freike = froiko
FLAR 1545 B S BR A TA B8 15 AV oot B H & 755 & 21O 244 iR A5 3 .

2019.8.6 ISR kA 1.05
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R 14. BAITHRA TR KABHREE

e -~ s o BAED |y
Ta=85°C
200 MHz 83.5
144 MHz 62.5
100 MHz 52.4
72 MHz 40.4
SO ML |48 MHzZ 299 mA
36 MHz 24.3
24 MHz 18.9
16 MHz 15.4
oo |35 FHIS R HO (LR H 8 Mz 13
200 MHz 45.2
144 MHz 34.8
100 MHz 27.1
72 MHz 22.2
IR P b T 4 48 MHz 17.5 mA
36 MHz 15.2
24 MHz 12.8
16 MHz 11.5
8 MHz 9.26

(1) BEZEEWEAE, AEA IR,
(2) AMEBITER N8 MHZ, Hfucik > 8 MHzH J& FIPLL.

2019.8.6 FE 46 R kA 1.05
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R 15, BRI T BB K BiE A8

&5 e 21 XA fHeLk BAED L:<¥ V2
Ta=85°C
200 MHz 71.3
144 MHz 53.7
100 MHz 39.9
72 MHz 31.4
shERIT B OMEREFTA 4N |48 MHZ 23.7 mA
36 MHz 19.8
24 MHz 16.0
16 MHz 13.4
loo | BEBRHES T kst o Mz 104
200 MHz 22.0
144 MHz 18.1
100 MHz 15.2
72 MHz 13.5
AN B O PR T A1 A 48 MHz 11.8 mA
36 MHz 10.9
24 MHz 10.0
16 MHz 9.72
8 MHz 8.38
(1) HZEAETHSEH, AL R,
(2) AR B 98 MHZ, *fucik > 8 MHzE H HIPLL.
£ 16. [EHURFEHIARET (8 2R K BRI 6
HAUED BXE
5 ¥ FMF Vob/Vear = | Voo/VBaT = Ta= B
26V 33V 85 °C
R T iiﬁ)i%%ﬂ%#?@ﬁ%ﬁ:ﬁﬁﬂ%%%‘w
e B RC 5% 28 Fl Ed 4R % 28 4 T 5 1A 940 1000 9000 uA
Iop IR A ISLE 1)
AT [(RIEIRG S FIRTCA TR MIR S 7.7 10.4 17.5@
HRIEI | (R B RRTCAE THF kA 8.4 e | 7@ | M
(1) HAUERAETA = 25 °CFliRE 3.
(2) HEZEEIPETTH, ALEEF2 RN,

2019.8.6 FEATR kA 1.05




AR - % AT32F403% 5 BT M

B 14, EHUEAT KIS E R IRHEFEAR R K Voo I 53 KX L

5
o
é —— 36V
_8 —8— 3.3V
—— 2.6V
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 80O 85
BEC
B 15, fRHUEST BB R BT R FE AR R Voo B 5 1R BIXT EE
20.0
15.0
a ® 10.0 ——356V
33V
—8— 2.6V
*— Nl
50
0.0
-40 -35 -30 -25 -20 -15-10 -5 0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
EE(°C)
5 | I S N I S ] |
¥ 48T kA 1.05
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SR B LT A
AE IR AL T NIRRT T
® AT IO 5] FIERAL T AR fLl o AR

® A MIAMEHAL T IRHIIRA, BRAER B
® JEATUNINEI B (FeR: XA SHOL AL B N B FLS Z8 0 il JT 1)
®  IRBEIG Voo B HL R AT A £10.
® YJFHAMEI:
— F#ifucik > 100 MHz, fecika = freik/2, freike = fuerki2, fapceik = feeika/4:
— #ifucik < 100 MHz, feeikt = frewks  freikz = frerks faoceik = freika/4-
R 17. BATHEA TR M BRERE
HRIUEO
s S8 %A freLk XA
SEREFTE S D | REFTRSME
200 MHz 76.1 38.6
144 MHz 55.5 28.3
100 MHz 45.4 20.6
72 MHz 33.7 15.8
48 MHz 23.1 11.1
36 MHz 17.7 8.80
24 MHz 12.4 6.51
At e ) mA
16 MHz 8.94 4.99
8 MHz 4.96 3.00
4 MHz 3.30 2.31
2 MHz 2.47 1.94
1 MHz 2.06 1.81
500 kHz 1.85 1.71
o BATEER Y 125 kHz 1.70 1.66
PR LT 200 MHz 76.0 38.5
144 MHz 55.3 28.1
100 MHz 45.3 20.4
72 MHz 335 15.6
48 MHz 22.9 10.9
36 MHz 17.5 8.57
IBAT T P HRCHR % 2 (HS)) 24 Mz 122 021 mA
16 MHz 8.70 4.73
8 MHz 4.71 2.75
4 MHz 3.05 2.07
2 MHz 2.21 1.73
1 MHz 1.80 1.56
500 kHz 1.59 1.47
125 kHz 1.44 1.41

(1) HEERAETA= 25 °C, Voo = 3.3 VIR H].
(2) 45/ ADCHIBSIE 4> B ANAAM 10,4 mARLFNFE. 705 FFFEE R, 3384 fifE H G 75T /8 ADC( B
ADCx_CTRL2%F /74 HJADONAL )i A 2= 38 1

2019.8.6 ®EOR kA 1.05
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(3) AMHETE A8 MHZ, Mfrcik > 8 MHzHY Ji FIPLL.

3R 18. BEARAEA T B SR BT #E

HAEO
e ¥ % frcLk Bhr
MR FTE S RD | KA SR
200 MHz 64.0 15.6
144 MHz 46.7 11.8
100 MHz 33.0 8.74
72 MHz 24.7 7.24
48 MHz 17.1 5.46
36 MHz 13.3 4.58
24 MHz 9.46 3.71
gt mA
16 MHz 6.95 3.13
8 MHz 3.97 2.08
4 MHz 2.81 1.86
2 MHz 2.23 1.76
1 MHz 1.94 1.70
500 kHz 1.79 1.67
oo HEHRAZE X T 1) 125 kHz 1.68 1.65
AR HL I 200 MHz 63.9 15.3
144 MHz 46.6 11.5
100 MHz 32.8 8.51
72 MHz 24.5 6.99
48 MHz 16.9 5.21
36 MHz 13.0 4.33
24 MHz 9.22 3.45
BAT T B P RCHE Y #5 (HS) mA
16 MHz 6.70 2.87
8 MHz 3.72 1.82
4 MHz 2.55 1.60
2 MHz 1.97 1.50
1 MHz 1.68 1.44
500 kHz 1.53 1.42
125 kHz 1.42 1.40

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

(2) FEA-ADCIIL I 2> EIEINASMT0.4 mARLTREFE. EN Y, XA BB A EGET/SADCEE
ADCx_CTRL2Z 17 4% IFJADONAL) i 74 =381«

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

2019.8.6 #ES0R kA 1.05
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MBS R RTE S
B AN BRI FES T 19, PRI RS I TAE AR T
® AT O] FERAL TR fLl A AR
® T IANBARAL T ORMPIRAS, BRARFEHI VLI -
oz A 2 E L B R AR TSRS
— RHIFTHAT S B B
= AR — AR I b
® ABEIR ANV oot HUE A AR 1 #10.

*® 19. WESMRIBRREE

B A HRIE XA

DMAL1 8.60
DMA2 9.17
AHB (¥ %200 MHz) xMe 269
CRC 1.55
SDIO1 19.2
SDIO2 19.4
TMR2 5.92
TMR3 4.54
TMR4 4.40
TMR5 6.06
TMR6 0.78
TMR7 0.80
TMR12 3.28
TMR13 2.81
TMR14 2.84

SPI2/12S2 253 HA/MHz
SPI3/12S3 2.52
SP14/12S4 2.61
APB1 (%100 MHz) USART2 2.70
USART3 2.73
UART4 2.70
UART5 2.54
12C1 2.42
12C2 2.43
1>C3 2.44
USB 6.56
CAN 4.82
DAC® 2.55
WWDG 0.44
PWR 0.54
BKP 31.9

— — - — — - — — — — -

2019.8.6 FELHLR kA 1.05




R R AT32F403 %% ¥3EF

MBS RAUE L-E0va

AFIO 0.92

GPIOA 0.99

GPIOB 0.97

GPIOC 0.99

GPIOD 0.94

GPIOE 1.02

GPIOF 1.02

GPIOG 1.02

SPI1/17S1 2.65

APB2 (#4100 MHz) USART1 2.52 MA/MHz

TMR1 5.28

TMRS8 5.36

TMR9 3.40

TMR10 2.90

TMR11 2.80

TMR15 5.18

ADC1® 6.43

ADC2® 591

ADC3® 5.95

(1) MDAC_OUT18(DAC_OUT2JTJa i, £3/10.8 mAKHLmTHFE.
(2) B EADCX_CTRL2Z 745 IADONI, 45N ADCHIRELLES 4 TG IN0.4 mA K HL At T FE

2019.8.6 2R kA 1.05
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5.3.6  FhERHT BHIRAHIE
SR SRS R A RO R O P B B

FERPE MRS EBOR A A S RSN SRR, PRSI N R R AT A L0 SR A

R 20. RSN A P Bl

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

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

tH(HSE)

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

(1) BHRIE, AFEAP K
Bl 16. ShESEIERET PHIR A ST IR P

T
|
tr(HSE) —»'-:—'<— L tf(HSE)

I
I
T T
I
THSE !

External fHSE_ext

Hplpigh T é?L

clock source OSC_IN

~Y

% 53

2019.8.6

kA 1.05
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SR B SRR 5 57 AR AR S H P

R 21, (RIESME A I B

R I RESEOR A AMICE B AR BRI, PR BN R R R A L0 SR A

5 E 20 %M B/ME HRE BAE AL
fise_ext | P AMESES BATIR O - 32.768 1000 kHz
V/LSEH OSC32_IN%iy N\ 5] i vy B~ Ha 0.7Vop - \Vob v
ViseL | OSC32_IN%iy A\ 5| JHIE LT B Vss - 0.3Vop
tw(LSE) o N
OSC32_IN = EAK [ R 450 -
tw(LSE)
ns
tr(LSE) . N
OSC32_IN_EFFa¢ T B[R] @ - - 50
tH(LSE)
Cinse) | OSC32_IN¥ A B HTD - 5 pF
DuCyqsg) | G55k 30 - 70 %
IL OSC32_IN¥i N\ FLIL Vss < ViN < Vop - - +60/-1 pA

2019.8.6

(1) s RIE, AFEE .

B 17. SMERARE R B IR I AT

|
tr(LSE) -wli-e —»—Lla— tf(LSE) +——»— tW(LSE)
' TLSE
External fLSE_ext L
clock source I.|.I 0SC32_IN

(LSE)

~Y

% 547

kA 1.05
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A58 R — A P BT iR A 7 2R T R A1 F I i

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

R 22. HSE 4~25 MHz ¥ 3 R0

#s e 20 A B/ME HRE BAE B:<X (7o
foscn | R ARHIER - 4 8 25 MHz
tsumse)® | Ja BhiTE Vopse 2 5 - 2 - ms

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

(2) HZEAETHEEEH, AL,

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

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

& 18. {#F 8 MHz j /A iy s 7 )37 B

s cL1 N
/ \ |J-| 0SC_IN Ib fHSE
I J_ 8 MHZ Bias
| |:I resonator Controlled
1 , gain
\ 7 |-|-| 0SC_ouT
AN /

~ a2~

¥ 557 hRA& 1.05
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A5 — A e /g R DR 2R AR S e

fIRE SIS B (LSE) W] LA I —1~32.768 KHz ) it i/ e 1 IR 45 K B IR 77 26 o AT oh st 1Y)
G R THN R AN KRS TS, I SR AR RIS R AR T, RS
AN L A AR AT REM BRI AR5 a (KD 1B, DA/ INAi HH R RS Bl AR IR 18] A % A T IR
SIS ONE . B, KEREAE), TEE WAL R . (. X R R IR & A R

A3 U JE R A )
* 23. LSE ¥R (fse = 32.768 kHz)®
Cins) e A B/ME HEUE BARE | A
Ta=-40°C - 150
tsuwse) | Ja Bhi[A] Voo R |Ta=25°C - 200 - ms
Ta=85°C - 250

(1) HZEEVFEH, AEAH K.

XFFCLuMCrz, EWAEH R ERS5 pF~15 pFZIEﬂE’J% RS, JFPRIE T & ZOR I AR B Ik
#o MHECLMCLEAMFIZHE. MARHIE R LCuMCLM FATH A4 B B A NS .
ﬁg‘;k‘ EE/%TCLEE‘Fﬁﬂ‘ﬁ CL: CLlX CL2/ (CL1+ CLZ) + Cstray, ;H\:EPCstrayxEE,'rlﬂfﬂ E':J EE@;H]PCB*&EZ
PCBHHCHIHA, B MAME RN T2 pFET pFla].

B 19. {# ] 32.768 kHz &4k i 2.5 57

Resonator with
Integrated capacitors

AN —_
S <o N
/ \ |J-| 05C32_IN fLSE
[ 1) 32.768 kHZ Bias
| I:I Controlled
resonator .
\ —|_ gain
-\ 7 |-|-| 05C32_OUT
AN /

~ CL.2 _-~

2019.8.6 %56 R kA 1.05




SRA=R AT32F403 %5 ST M
5.3.7  AEPHT BHIRAHIE

TRAG W RS RO A PR SR BE A v HL R A 45 21O 2 A DN A5 2

B R (HS)RCHE Y 2%
R 24. HSI TR #4510
"5 S %4 B/ME HAIE BAE L:<¥ivA
fHsi R - - 8 - MHz
DuCysl) | 5=t - 45 - 55 %
{F & LA £ 23RCC_CTRL
- - 1@ %
ACChsi | HSHRY 21k = Ta=-40 ~85°C -2.5 - 2.5 %
HRHE® | Ta= 0~ 70 °C -15 - 15 %
Ta=25°C -1 - 1 %
tsumsn®@ | HSHR 2% a3 s i) - - - 5 us
Ioorsy®@ | HSIR ¥ 28 3hE - - 100 120 HA
(1) Vop=3.3V, Ta=-40~85°C, KRIEH:5Iu0.
(2) HBHRIE, AEAEFH IR,
(3) HZAIHEAH, AN,
& 20. HSI Ik #HE E 5IRE R
2%
1%
gi: - 0% —o—HEF
g ——=
< S
-1%
-2%
-40 -35 -30 -25 -20-15 -10 -5 0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
BE (°C)
fRIE A (LSHRCHR T 2%
R 25. LS| IRG2=4FHEO
"5 e 2l %4 B/ME WAIE BAME Bfr
fLsi® A - 30 40 60 kHz

(1) Vop=3.3V, Ta=-40~85°C, FRAE4smluis.
(2) HZRBVFH, AL diiit.

2019.8.6 FELSTR kA 1.05




A= AT32F403 %5 ST M

M FEAE R [ I [A]

TR e N [E] 2 AE N8 MHZHSI RCHR 7 s M BE T B A5 21 o A5 PR A I =24
I ACHE 24 i A R VA S € -

® (EHLEAAHUEA: KEERRCIRY &

® AR B N RS AT T A58 P P T A BT T IV 2 R 3580 P52 R AL P P 15 4
102 EAF 21

R 26. (RIhAEHE A MR (5]

Ginc] ZH HAE B
twusteer(®) A B ASE 2 gt 3.3 us
twustop® AT AL 2 280 us
twusTpey(D) AL 2 o T 150 ms

(1) PRI [ P00 62 MRS AR 00 2 P R PP R U — 26 45 2
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5.3.8 PLL %
NERYH S BUR A F AR AL B R R A L0 AR 215 21 .
# 27. PLL i
#ws 2 B/ME HRE BAE® B:<X (7o
. PLL%i B 4H@ 2 8 16 MHz
P PLL% N 5 25 b 40 60 %
feLL_out | PLLAE A4 H B 16 200 MHz
tLock PLL&AHE [A] 200 us
Jitter Cycle-to-cycle jitter 300 ps
(1) HZAVHNSE, ANEA=PIER.
(2) FEVEEE T IEWEI AL, MITARIEPLLA AN 2 4 28 15 oL outib T L FTE R
5.3.9 TR Ie
BRAERE UL, 28R 45 RS BUR I T Ta = 25 °CHIVpp = 3.3 VR AFI =15 21 .
R 28. NN G
HRE
E:<X 7o
%5 2 %4 fHcLk
200 144 72 48 8 MHz
Trroc | T[] 30 V]
terase | DL(2K F719)$EER A A] 40 ms
AT32F403xC 5
tve | B ERRREE) AT32F403xE 10 s
AT32F403xG 20
. i 42.4 32.6 18.3 14.8 6.9
oo | SRFEHEIE mA
PRERAE 52.5 40.4 24.4 19.2 9.9
R 29. AN F AR R R
#5 S %M B/MEWD HAE BAE L:<K (VA
Neno | (5 3 Ta=-40 ~ 85 °C 100 R/
tRer | B R HAIR Ta=85°C 20 &
(1) HBHHRIE, AP IR,
2019.8.6 - - % 59 ) - = k& 1.05



= AT32F4032 5] HiE Tt
5.3.10 XMC %

FPEIEH 7
FR1%E FRARIR T A NEY, #3125 A334%5 Y T AHRLIIN Fr dX L83 A4% i K 45 R A2 4% IR N iAXMC
FCE 15 21

® il 7 [A](AddressSetupTime) = 0
® JhilikfRERIN A (AddressHold Time) = 1
® i i ] (DataSetupTime) = 1

& 21. RFBEBLE K SRAM/PSRAM/NOR Rk E

-t Tw(NEY -
XMC_NE
tv(NOE_NE)
lg———————————Tw(NOE) p-a—p=— th(NOE_NE)
XMC_NOE L /
XMC_NWE

- tv(A_NE) th(A_NOE)
XMC_A[25:0]
> tv(BL_NE) th(BL_NOE )
XMC_NBL[1:0]
—-—{#—th(Data_NE)

j~———tsu(Data_NOE) -t th(Data_NOE)

(e}——  tsu(Data_NE)———

XMC_D[15:0] Data )(

> = tv(NADV_NE)
——tw (NADV)—=

-\

XMC_NADV"Y

(1) RiE&EF#2/B. CHID. 7EE:1, AEHXMC_NADV.

* 30. FHIERLEF T SRAM/PSRAM/NOR $E#MER FE D@

ine) B B/ME BAE L XA
tw(NE) XMC_NEfIH [1] Stheik - 1.5 Streik + 2 ns
tuNoE_NE) XMC_Nex{& ZXMC_NOEfK& 0.5 15 ns
tw(NOE) XMC_NOEf& ] Sthek - 1.5 Sthck + 1.5 ns
th(NE_NOE) XMC_NOE 5 £ XMC_NE i R 5 I [H] -15 - ns
tu(a_NE) XMC_Nex{EZXMC_AF % - 7 ns
th(A_NOE) XMC_NOE &2 J& By hE CRFE I [ 25 - ns
tv@BL_NE) XMC_NexfkZXMC_BLH - 0 ns
theL_NOE) XMC_NOE & 2 JG IXMC_BLARFE I 7] 25 . ns
tsu(Data_NE) K ZEXMC_Nexim i E LI ] 2thcik + 25 - ns
tsu(pata_NOE) P8 S XMC_NOEXTH i 7 37 Fif [1] 2theik + 25 - ns
th(Data_NOE) XMC_NOE 1.2 J& [ 4fs (RHER [7) 0 - ns
— — - e— — - — — — —— -

2019.8.6 % 60HW kA 1.05
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w5 Y B/ME BAE L:<¥ivA
th(Data_NE) XMC_Nexr= 2 & BB PR EF 8] 0 - ns
tv(NADV_NE) XMC_NexfkZXMC_NADVIK - 5 ns
tw(NADV) XMC_NADVA&H ] - thelk + 1.5 ns
(1) CL.=15pF
(2) HZEATHEAL, AEAEFZ IR,

B 22. BBIEELE K SRAM/PSRAM/NOR E#EH
-t Tw (NE) -
XMC_NEx — — — 3\ /
XMC_NOE /
[———tv(NWE_NE) tw (NWE) ] —th (NE_NWE)
XMC_NWE /
— tv(A_NE) th(A_NWE )¢ >
XMC_A[25:0] l Address )(
> tv(BL_NE) th(BL_NWE - >
XMC_NBL[1:0] NBL )(
[——tv(Data_NE)———— | th(Data_NWE) —
XMC_DI[15:0] Data
||t (NADV_NE)
|———tw (NADV)
XMC_NADV" \\
(1) HiEF#st2/B. CHD. 7Efil, AEFHXMC_NADV.
# 31. RPERLE K SRAM/PSRAM/NOR B#/ER FF1O@

#e E 28 /ME wAE AL
tw(NE) XMC_NEfH 8] Btucik - 1 Bthcik + 2 ns
tyNWE_NE) XMC_Nexfk ZXMC_NWE1K% thewk - 0.5 thok + 1.5 ns
tw(nwE) XMC_NWETEE[H‘ 8] thewk - 0.5 thok + 1.5 ns
th(NE_NWE) XMC_NWE 5 ZXMC_NE & & FF I 7] thelk - ns
tv(A_NE) XMC_NexTEEEXMC_Aﬁ%Z - 75 ns
th(a_NwE) XMC_NWE 52 Ji& (I bk fRFF A ] tHelk + 2 - ns
tv(BL_NE) XMC_Nex{&k £ XMC_BLH R - 15 ns
theL_NwE) XMC_NWE i 2 J& [IIXMC_BLAR R 8] trcik - 0.5 - ns
tv(Data_NE) XMC_Nexfik 2 £ H R - tHok + 7 ns
th(Data_NWE) XMC_NWE & 2 J& 5 PR R Ta] tHewk + 3 - ns
tynADY_NE) XMC_Nexfik & XMC_NADV1& - 55 ns
tw(nADY) XMC_NADV/IKH ] - tyok + 1.5 ns
(1) CL.= 15 pF

(2) MZGETFERL, AEA K.

2019.8.6

#F61W hRA& 1.05




AR % AT32FA03R5] $ifF Mt

B 23. Fub MRS PSRAM/NOR /T

-t tw(NE) >
XMC_NE /
———tv(NOE_NE)———»] th(NE_NOE}w-—
XMC_NOE \ //-
[ —————————tw(NOE|—————

XMC_NWE / \_

- tv(A_NE) th(A_NOE)

XMC_A[25:16] )( Address )(

| & tv(BL_NE) th(BL_NOE) —|=

A

A4

XMC_NBL[1:0] NBL )(

<4 th(Data_NE)

Yy

[—tsu(Data_NE}

A
A
4

-4  tv(A_NE) [——tsu(Data_NOE) P> P th(Data_NOE)

XMC_ADI[15:0] Address ( Data )‘

——tv(NADV_NE)—»|—<@th(AD_NADV)

\

——tw (NADV)—

XMC_NADV \ ;/

32, BB RLERK PSRAM/NOR HEEER 0@

i) B8 R/ME BRAE LA
twne) XMC_NEAKH [&] Ttheik - 2 Ttherk + 2 ns
f,(NOE_NE) XMC_Nexf 4 XMC_NOEfE 3tucik - 0.5 3tucik + 1.5 ns
tw(noE) XMC_NOEf&H] [d] Athek - 1 Atherk + 2 ns
th(NE_NOE) XMC_NOE = 2 XMC_NE = {R FFi 8] -1 - ns
tu(a_NE) XMC_Nex{& EXMC_AH - 0 ns
tunADY_NE) XMC_Nex{&Z=XMC_NADV1K 3 5 ns
tw(NADV) XMC_NADVAK ] thek - 1.5 thek + 1.5 ns
th(AD_NADV) XMC_NADVE 2 5 XMC_AD (bl R R i [a] thok + 3 - ns
th(a_NoE) XMC_NOE 51 2 J& [ Hutik AR 5 B[] thelk + 3 - ns
th(BL_NOE) XMC_NOE & 2 JG IXMC_BLARFE I [A] 0 - ns
tveL_NE) XMC_Nexfik &=XMC_BLA &k - 0 ns
tsu(Data_NE) HHE 25 XMC_Nex = 1 31 (] 2tuck + 24 - ns
tsu(ata_NOE) Hd ZXMC_NOEX = ) £ 37 B [1] 2thoik + 25 - ns
th(pata_NE) XMC_Nexr= 2 Ja I CrEr 8 0 - ns
th(pata_NOE) XMC_NOE &2 J& FIEHaE PR FF I 1] 0 - ns
(1) CL=15pF

(2) MZREVHEEH, AL,

2019.8.6 #E62H) kA 1.05
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B 24, F3pR&BEH PSRAM/NOR E#/ERkE

- tw(NE) >
XMC_NEx — — — 3\ /
| ————tv(NOE_NE}———p»
XMC_NOE ,/
-—tv(NEW_NE tw (NWE} -t | th(NE_NWE)
XMC_NWE /’
> - tv(A_NE) th(A_NWE )& -
XMC_A[25:16] )( Address )(
p |l tv(BL_NE) th(BL_NWE ) >
XMC_NBL[1:0] NBL )(
- -4 tv(A_NE) tv(Data_NADV) th(Data_NWE)
XMC_AD[15:0] Address Data
> <——tvy(NADV_NE)——|«th(AD_NADV)
[—tw (NADV)—P»|
XMC_NADV _\~ /

% 33. BB RLERK PSRAM/NOR Bi/ER 70O

e ZH R/ME BAE LA
tw(NE) XMC_NE&[H] Stroik - 1 Stroik + 2 ns
tv(NWE_NE) XMC_Nexfli ZXMC_NWE PATTIS 2thok + 1 ns
tw(NWE) XMC_NWE(f& (7] 2tHeik - 1 2tHoik + 2 ns
th(NE_NWE) XMC_NWEE £ XMC_NE & R 17 7] tholk - 1 - ns
tv(A_NE) XMC_Nexfik ZXMC_AF R - 7 ns
tv(NADV_NE) XMC_Nex{k £ XMC_NADVI& 3 5 ns
tw(NADV) XMC_NADVAK ] thewk - 1 tHek + 1 ns
th(AD_NADV) XMC_NADVE 2 JaXMC_AD(H1 k) R (R F5 i 18] tHewk - 3 - ns
th(A_NWE) XMC_NWE & 2 Ji5 ) bk O F i ] Atrcik + 2.5 - ns
tv(BL_NE) XMC_NexftZEXMC_BL# - 16 ns
th(BL_NWE) XMC_NWE 552 J5 FIXMC_BLARFFHT [H] thewk - 1.5 - ns
tv(Data_NADV) XMC_NADV i 2 H 45 AR 35 5[] - theik + 1.5 ns
th(Data_NWE) XMC_NWE 5 2 J& HIH 3 (R 45 B [a] tHclk - 5 - ns
(1) CL=15pF

(2) MZREVHEEH, AL,

2019.8.6 % 63| kA 1.05
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P AT32F403 K% HiEFMH

2019.8.6

2B BT A

5% K28 R T A HINIE, ZAB4% Z3745 1 HH N (I P aX Be A% v i 45 2R 2 4% T IAXMCHC
HRH:

BurstAccessMode = XMC_BurstAccessMode_Enable, f§ifiE% &1L Hikk =,

MemoryType = XMC_MemoryType CRAM, f7fi#2s257 HCRAM

WriteBurst = XMC_WriteBurst_Enable, fifig5 & 5#(E

CLKPrescale =1, (A7 Y = 2AHCLKE 1) (%%E: CLKPrescale/2XMC_BK1TMGXZ 17
#PHICLKPSCHE, 2 ILAT32F403 54511275 F i)

® fiIHNORINFHS, DataLatency =1; {# i PSRAMIY, DatalLatency = 0(iE: DatalLatencys&
XMC_BKI1TMGxZ {723 [IDATLATHL, 2 WAT32F403 2451122 Fi1)

#6471 hRA& 1.05
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B 25. [ R8EFH NOR/PSRAM i

XMC_CLK

XMC_NEx

XMC_A[25:16]

XMC_NOE

XMC_ADI[15:0]

XMC_NWAIT

XMC_NWAIT

|
t(CLKLNADV) —r—fe—  —» td(CLKL-WADVH)
XMC_NADV |
|
|
|
|

td(CLKL-ADY) —of——
|

(WAITCFG = 1b,WAITPOL + 0b)

(WAITCFG = Ob,WAITPOL + 0b)

|
.
|
|
|
|
|
|
|
|
|
|
Qk td (CLKL-NEXL)

BUSTURN =0

|
|
|
|
|
|
|
|
|
|
|
|
td(CLKL-NEXH)
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
AY td(CLKLIAV)

td(CLKL-NDEH)

|
L
1
1
1
|
|
|
|
|
|
|
|
|
|
| 1 th(
|

|

L
|
|
L
|
|
|
|
| |
|
| |
| |
! ‘
| | |
| | |
{d(CLKL-ADIV) —=—f+— | }
| | |
| | |
| |
|
|

CLKH-ADV)
|

|
|
|
|
I
|
|
|
|
|
|
|
|
|
I
|
T
td(CLKLlAIV)—‘TXE
] ]
| |
. .
] ]
| |
|
T ;
|
|
|
|

40[15:01

_l_(

t5u(ADV-CLKH)——= tsu(ADV-CLKH) th(CLKH-ADV)
| | |
gt % g2 %

)/

i
I
th(CIKH-NWAITV)

I
1
|
|
I
|
ts (NWAITN»C LKH)
!
T
1
1
T
|
|
!
T
1
|

A

/

ts|i(NWAITV-CLKH)

—

|
|
|
|
| \ t
|
|
tSUNWAITV-CLKH) —f+——st+———+~ th(C
|
|
|
|
U
|
|
|
|
|
|
|

th(CIKH-NWAITV)

|
|
|
|
L
I
|
|
|
‘LKH-NWAITV)
!
T
I
|
|
|
I
|
|
|
I
I

% 34. ¥ BLER NOR/PSRAM i D@

e ZH R/ME BAE Bfr
tw(cLk) XMC_CLKJ# 1 20 - ns
ta(CLKL-NexL) XMC_CLK{EZEXMC_Nexff(x = 0...2) - 1.5 ns
ta(CLKH-NextH) XMC_CLK&E ZXMC_NexfEi(x = 0...2) tHoLk + 2 - ns
taciki-napvy) | XMC_CLK{EZEXMC_NADV/E - 4 ns
tacLki-napvh) | XMC_CLKAKZXMC_NADVE 5 - ns
ta(cLrL-av) XMC_CLK{EZEXMC_AXH #(x = 16...25) - 0 ns
td(CLKH-AIV) XMC_CLKEZEXMC_AXTER(x = 16...25) tHolk + 2 - ns
ta(cLkL-NOEL) XMC_CLK{ ZXMC_NOE1K& thewk + 1 ns
td(CLKH-NOEH) XMC_CLKEZXMC_NOE® thowk + 0.5 - ns
ta(cLkL-ADV) XMC_CLKAKZEXMC_ADI[15:0]f % - 12 ns
tacLkL-ADIV) XMC_CLKA{K & XMC_AD[15:0]7t4% 0 - ns
tsu(aDV-CLKH) XMC_CLK 5 Z B XMC_AD[15:0]4 s F ¥ 6 - ns
th(CLKH-ADV) XMC_CLK®E 2 JEXMC_AD[15:01A & thclk - 10 - ns
tsunwarmv-cikr) | XMC_CLKE Z HIXMC_NWAITH R 8 - ns
thcLkr-nwary) | XMC_CLKE 2 JG XMC_NWAITH R 6 - ns
(1) CL=15pF
(2) HIZEIFRAFH, AEAT PR,

— — — — — — ——
2019.8.6 % 65 W Wik 105
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A 26. F»RLEH PSRAM ErF

BUSTURN =0
|

tw(CLK) 1 1 tw(CLK) i i | i |

rmm—— ! | | | | | | ’
. A
—+—f— td(CLKL-NEXL)
I

| I
I I
| |
} ! Data latency = 1 }
| |
| |
I
)
I
I
I
|
|
|
|
I
I
|

.

|

|

|

|

|

|

|

| |

|

I

|

—— |
|
[

td(CLKLNExH)a}f_
I

I
XMC_NEx i
I
I
I
|
T
I
I
I

td(CLKL-NADVL) —>——=+— —> td(CLKL-NADVH)
!
—_—
XMC_NADV }
|
|
|

I
— e} td(CLKLIAV)
|

N

I
td(CLKLIAIV) —»|
|

T
XMC_A[25:16] }
i

|
——

I
I
T
|
T
I
|
-
I
I
I
I
XMC_NWE |

m(CLKLNWEH)—,J—/:

T
I
|
i
> td(CLKL-NWEL)
I
I
I
I
I
I

td(CLKL-Data)

{d(CLKL-ADIV)
I
I
td(CLKL-ADY) ——fe— | td(CLKL-Data) —
I |
I
XMC_AD[15:0]  mmeeeeeeeedee{ Ap[15:0] } D1 2 X
N e R— ‘
I
I
I
:
XMC_NWAIT |
I

(WAITCFG = Ob,WAITPOL + Ob) th(CLKH-NWAITV)
I

tsu(NWAITV-CLKH)

td(CLKL-N LH)—};

XMC_NBL

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
T
|
|
|
|
|
|
|
T
|
|
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
9
|
|
|
|
L
|
|
|
|
|
|
|
|
|
|
|
|
I
T
|
|
|

=

% 35. AP REEH PSRAM it 50

e ZH R/ME BAE Bfr
tw(CLK) XMC_CLKF 20 - ns
td(CLKL-Next) XMC_CLK{&ZXMC_Nexfik(x = 0...2) - 2 ns
td(CLKH-NexH) XMC_CLKEZXMC_Nexi(x = 0...2) tHok + 2 - ns
td(CLKL-NADVL) XMC_CLKIEZEXMC_NADVIK - 4 ns
td(CLKL-NADVH) XMC_CLK{&ZEXMC_NADVH 5 - ns
td(CLKL-AV) XMC_CLK{EZEXMC_AxH#(x = 16...25) - 0 ns
td(CLKH-AIV) XMC_CLKE ZXMC_AXTE#(x = 16...25) tHek + 2 - ns
td(CLKL-NWEL) XMC_CLK{EEXMC_NWETK - 1 ns
td(CLKH-NWEH) XMC_CLKEZ£XMC_NWE® tHok + 1 - ns
td(CLKL-ADV) XMC_CLK{EZEXMC_AD[15:0]1F %% - 12 ns
td(CLKL-ADIV) XMC_CLK{KAEXMC_AD[15:0] 63 3 - ns
td(CLKL-Data) XMC_CLK{KZ JEXMC_AD[15:0]f %% - 6 ns
tsunwaITv-cLkH) | XMC_CLKE Z BIXMC_NWAITH 24 7 - ns
th(CLKH-NWAITV) XMC_CLK%ZEXMC_NWAIT%?& 2 - ns
td(CLKL-NBLH) XMC_CLK{&ZEXMC_NBLH 1 - ns
(1) CL=15pF
(2) HIZEIFRAFH, AEAT PR,

— e— - ee—— - .- —— — — —— -
2019.8.6 % 66 | hRZs 1.05
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B 27. F}IERLE R NOR/PSRAM R 7

I I I I I I I I
| | | | | | | |
} } } } } } } }
| | | | | | | |
I I I I I I I I
| | | | | | IBUSTURN=0 |
] ] ] ] ] ] ] ]
tw(CLK) | 3 ! tw(CLK] i i i i
I | | | | | | | F4
XMC_CLK 4 1% | | | (| | | | "
! | | | | | | |
— td(CLKL-NEXL) | ‘ ‘ ‘ | td(CLKL-NEXH)
! } } Data IatFncy =1 } } } }
[} I I I I I I I
XMC_NEx | | | | | | | |
I | | | | | |
| i i i i i i 1
I I I I I I I I
td(CLKL-NADVL)— ——+—td(CLKL-NADVH) | i ! ! !
| . . . . . .
I I I I I I I
XMC_NADV i i i I I I I N\
I I I I I I I
| | | | | | | |
I I I I I I I I
— t(CLKLAY) b | | l H(CIKLAN) ——=—
| ! ! ! ! ! ! 1
| | [} [} [} [} [}
XMC_A[25:16] ! ! ! ! ! ! ! i
T T T T T T T 1
I I I I I I I I
1 1 | —~—f+—td(CLKL-NOEL) | Yd(CLKL-NOEH)
1 1 : : | | | |
| | | | | | | |
XMC_NOE | | | | | | | |
| | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | r th(CLKH-ADV) | |
| | | | | | | |
| | | | | | | |
| | | | | | | |
! ! ! tsu(ADV-CLKH)—+— tsu(ADV-CLKH) H——>1 th(CLKH-ADV)
| | | | . . . .
XMC_AD[15:0] 1 1 1 1 o1 | o2 % |
| | | | L L 1 L
I I I I I I I I
| | | | | | | |
| | tspi(NWAITV-CLKH) d th(CIKH-NWAITY) | |
I I I I I I I I
T T T | T T
XMC_NWAIT i i i i ) ' ' T ' \ |
I I
(WAITCFG = 1b,WAITPOL +0b) | i i ! tsUNWAITV-CLKH) —#——me———=— th(C{KH-NWAITV) |
| | | | | | | |
I
| | | | | | | |
XMC_NWAIT | i i i ) g // g | \ |
L L | |
I I I | I | I I
(WAITCFG = 0b,WAITPOL + Ob) ! ! ts‘lANWAI'I'}V-CLKH) ! th(CIA‘.KH-NWAITV) } }
| | | | | | | |
] ] ] ] ] ] ] ]
| | | | | | | |
I I I I I I I I

% 36. EFIERLEH NOR/PSRAM Rt F1@

e ZH R/ME BAE LA
tw(cLK) XMC_CLKJH 20 - ns
td(CLKL-Next) XMC_CLK{EZEXMC_Nexfk(x = 0...2) - 15 ns
td(CLKH-NexH) XMC_CLKE ZXMC_NexE (x = 0...2) tHek + 2 - ns
td(CLKL-NADVL) XMC_CLK{&ZEXMC_NADV/& - 4 ns
td(CLKL-NADVH) XMC_CLK{&ZEXMC_NADVH 5 - ns
td(CLKL-AV) XMC_CLK{EZEXMC_AxH#(x = 0...25) - 0 ns
td(CLKH-AIV) XMC_CLKEZEXMC_AxLE#(x = 0...25) tHelk + 4 - ns
td(CLKL-NOEL) XMC_CLK{&ZXMC_NOEf& - thek + 1.5 ns
td(CLKH-NOEH) XMC_CLKEZ£XMC_NOE® tHek + 1.5 - ns
tsu(DV-CLKH) XMC_CLK&Z HiXMC_D[15:0])f X%# 6.5 - ns
th(CLKH-DV) XMC_CLK#& 2 JEXMC_D[15:0)4 X##E 7 - ns
tsunwaITv-cLkH) | XMC_CLKE Z BIXMC_NWAITH 2% 7 - ns
thcLKH-NWAITY) | XMC_CLKE 2 JGXMC_NWAITH 34 2 - ns
(1) CL=15pF
(2) HIZEIFRAFH, AEAT PR,

— — - — — - — — — ——
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A 28. FIIERELREH PSRAM SR F

XMC_NEx

XMC_NADV

SN
XMC_CLK J % / \ r \ / \

I
)
I
|
}
|
|
|
|
|
I
I
I
td(CLKL-NEXL) ——f— I
I
I
I
I
|
T
I
|
|
|
|
|

|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
|
i
td(CLKL-NADVL) aj td(CLKL-ADVH)
—_—

|

|

|

|

|

|

|
tw(CLK) ;

tw(CLK)

.
~
%

T
|
|
| Data latency =1
|
|
|
I

BUSTURN =0
|

ExH]—%

I

I I
I I
| |/
} ]
| |
| |
| |
| |
| |
I I
I I
I [}
td(CLKL-N
I

I

I

I

|

T

I

|

|

.

|

|

I

I

|
td(CLKLAIV)

-

.
|
|
I
I
I
——f+— td(CLKL1AV) |
I} ] ] ]
i 1 1 1
XMC_A[25:0] ! ! ! !
" T T T
] ] ] ]
— | | tl CLKL-NWEH)
I td(CLKL-AV) ! i !
PR —
XMC_NWE T | | | |
i l l 1 l
I [l [l I |
I I I I |
I I I I |
I I I I |
; ; ; td(cLKL-Data) ! ;
! ! ! td(clKL-Data) | !
I
I I I I |
| | | . ; .
XMC_D[15:0] 1 1 1 D1 | 02 | X |
| | | L L
I I I | I |
I I I | I |
| | tsp(NWAITV-CLKH) ——] h(CLKH-NWAITV) ! |
I I I I |
XMC_NWAIT : : : ! :
I
! ! ! ! td(CLKL-NBLH)
| | | | |
| | | |
| | | | |
| | | | |
| : : ; :
I I I
I I } |
I I I |
I I I |
I I I |
I I I |
I I I |

% 37. FISIEAREA PSRAM B FOQ

e ZH R/ME BAE Bfr
tw(CcLK) XMC_CLKF 20 - ns
td(CLKL-Next) XMC_CLK{&Z#EXMC_Nexfik(x = 0...2) - 2 ns
td(CLKH-NexH) XMC_CLKE ZXMC_NexE (x = 0...2) tHek + 2 - ns
td(CLKL-NADVL) XMC_CLK{&ZEXMC_NADV/& - 4 ns
td(CLKL-NADVH) XMC_CLK{&ZEXMC_NADVH 5 - ns
td(CLKL-AV) XMC_CLK{EZEXMC_AxH#(x = 0...25) - 0 ns
td(CLKH-AIV) XMC_CLKE ZXMC_AXT#(x = 0...25) tHelk + 2 - ns
td(CLKL-NWEL) XMC_CLK{EZEXMC_NWETK - 1 ns
td(CLKH-NWEH) XMC_CLKEZ£XMC_NWE® tHok + 1 - ns
td(CLKL-Data) XMC_CLKI{%Z JEXMC_D[15:0]f X%# - 6 ns
tsunwaITv-cLkH) | XMC_CLKE Z BIXMC_NWAITH 24 7 - ns
th(CLKH-NWAITV) XMC_CLK%ZEXMC_NWAIT%?& 2 - ns
td(CLKL-NBLH) XMC_CLK{KAEXMC_NBL? 1 - ns
(1) CL=15pF
(2) HIZREIFRAFH, AEAT PR,

— e— - ee—— - .- —— — — —— -
2019.8.6 % 68 hRZs 1.05
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PCR/CFRZ | 23 T M 7

[RO% FBAL R T R I TY, A38% H T AHRL I 7. X Legeps v i) 2 SR 2 # N R XMCIE & 15
ES|P

COM.XMC_SetupTime = 0x04; (#£: XMC_BKXTMGMEMFSTP, x=2...4)
COM.XMC_WaitSetupTime = 0x07; (7£: XMC_BKXTMGMEM[#JOP, x =2...4)
COM.XMC_HoldSetupTime = 0x04; (#£: XMC_BKXTMGMEM[{JHLD, x =2...4)
COM.XMC_HizZSetupTime = 0x00; (#: XMC_BKXTMGMEM{JWRSTP, x =2...4)
ATT.XMC_SetupTime = 0x04; (#£: XMC_BKXTMGATTIISTP, x =2...4)
ATT.XMC_WaitSetupTime = 0x07; (7: XMC_BKXTMGATTHIOP, x=2...4)
ATT.XMC_HoldSetupTime = 0x04; (%: XMC_BKXTMGATTIJHLD, x=2...4)
ATT.XMC_HiZSetupTime = 0x00; (F: XMC_BKXTMGATTJWRSTP, x =2...4)
I0.XMC_SetupTime = 0x04; (#: XMC_BKXTMGIOMJSTP, x=4)
I0.XMC_WaitSetupTime = 0x07; (7¥: XMC_BKXTMGIOJOP, x = 4)
|0.XMC_HoldSetupTime = 0x04; (#£: XMC_BKXTMGIOJHLD, x = 4)
|0.XMC_HizZSetupTime = 0x00; (#£: XMC_BKXTMGIOIJWRSTP, x = 4)
DLYCRSetupTime = 0; (#£: XMC_BKxXCTRL[JDLYCR)

DLYARSetupTime = 0; (J3:: XMC_BKXCTRL[¥IDLYAR)

FTF L L FFAXMC_BKXTMGMEMx, XMC_BKXTMGATT., XMC_BKxTMGIO #XMC_BKxCTRL)
B, i JIAT32F403 & 7/ 2% F i

¥ 69| hRA& 1.05
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& 29. B RIRERER PC RICF REHI2E

XMC_NCE4_2"

XMC_NCE4_1 \ (

> tv(NCEx-A) th(NCEx-AI)

XMC_A[10:0] )(

th(NCEx-NREG)
th(NCEx-NIORDY
th(NCEx-NIOWR)

td(NREG-NCE4_1)
td(NIORD-NCE4_1)

XMC_NREG

XMC_NIOWR /
XMC_NIORD

XMC_NWE

td(NCE4_1-NOE) \L tw(NOE)

XMC_NOE /
tsu(D-NOE) th(NOW-D)

XMC_D[15:0] ( ( ) )—

(1) XMC_NCE4_2{RFHIK (8L BEAE I N TERHORE)
& 30. EHAFEZRISHIER PC RICF RizHl# B

XMC_NCE4_1 \ /
XMC_NCE4_2 :
High
e tv(NCE4_1-A) th(NCE4_1-Al)
XMC_A[10:0]
) th(NCE4_1-NREG)
td(NREG-NCE4_1) th(NCE4_1-NIORD) ]
td(NIORD-NCE4_1) th(NCE4_1-NIOWR)
XMC_NREG 7
XMC_NIOWR / \
XMC_NIORD
td(NCE4_1-NWE) tw(NWE) td(NEW-NCE4_1)—
XMC_NWE / \ /

MEMxHIZ =1

XMC_NOE /
td(D-NWE)—|
tv(NEW-D) le——th(NEW-D)—|

XMC_D[15:0] >—

2019.8.6 EIOR kA 1.05
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B 31. Rk ETRRRIER PC R/CF REHIZRHETY

XMC_NCE4_1 \\ /
»T tv(NCE4_1-A) th(NCE4_1-Al)
XMC_NCE4_2
High
XMC_A[10:0] )(
XMC_NIOWR
_/ N
XMC_NIORD td(NREG-NCE4_1)
th(NCE4_1-NREG) —1
XMC_NREG \
XMC_NWE /
td(NCE4_1-NOE) | tw(NOE) td(NOE-NCE4_1)
XMC_NOE / \# /
tsu(D-NOE) th(NOW-D)
XMC_D[15:0]" { )*
_D[15:0] \

(1) R R 7 0~ 7 (BdR 68~ 154 F 7).
32. BEFEE R BEIER PC K/CF RHEHI B EE

XMC_NCE4_1

XMC_NCE4_2
High

*y ty(NCE4_1-A) Yh(NCE4_1-Al)—-B>

XMC_A[10:0]

1< Yv(NREG-NCE4_1) h(NCE4_1-NREG)—>

XMC_NIOWR
XMC_NIORD \—

XMC_NREG

U(NCES_1-NEW)| e

XMC_NWE |

Y(NWE-NCE4_1)

XMC_NOE j

| tv(NWE-D)
XMC_D[7:0] (1) >—

(1) F S Hodha s 0~7 (B 2.8~ 15 R 7 i fH) o

2019.8.6 FEILR kA 1.05
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& 33. 1/0 2 [ai e R PC K/CF E##| 8k

XMC_NCE4_1——— _

XMC_NCE4_2
th(NCE4_1-Al)}p»

> by NCEx-A)

XMC_A[10:0]

XMC_NREG
XMC_NWE j
XMC_NOE  ———

|/

XMC_NIOWR /

d(NIORD-NCE4_1) g > »— tw(NIORD)

XMC_NIORD j

t
tsu(D-NIORD)_QH_ d(NIORD-D)

XMC_D[15:0] { ( ) —
34. 1/0 ZEEE#AEK PC R/CF R84 2R3k

XMC_NCE4_1——— —

XMC_NCE4_2

> by (NCEx-A) th(NCE4_1-Al)} g

XMC_A[10:0]

XMC_NREG
XMC_NWE j

XMC_NOE

|/

XMC_NIORD /

Yd(NCE4_1-NIOWRl.g > »— tw(NIOWR)

XMC_NIOWRj

ATTxHIZ=1

R(NIOWR-D

*“4 ty(NIOWR-D) >— -

XMC_D[15:0] { /[~

2019.8.6 E 2R kA 1.05
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% 38. PC R/CF Rt ERHHSHOO

ine) 25 R/AME RAME B
b(NCEx-A) XMC_NCEx(x = 4_1/4_2)fitZ XMC_Ay(y = 0...10)H & ) 0 o
tv(NCE4_1-A) XMC_NCE4_1{KZXMC_Ay(y = 0...10)f %L
thNCEX-A) XMC_NCEX(x = 4_1/4_2)# % XMC_AX(x = 0...10) 2%
th(NCE4_1-A)) XMC_NCE4_1 £ XMC_Ax(x = 0...10) 53 2 _ "
td(NREG-NCEX) XMC_NCEXx fk % XMC_NREG &I
tINREG-NCES 1) | XMC_NCE4_1{li EXMC_NREGH A ) ° "
th(NCEX-NREG) XMC_NCEXx =% XMC_NREG T4

thetk + 3 - ns
th(NCE4_1-NREG) | XMC_NCE4_ 17 £XMC_NREGE
ta(NcE4_1-NOE) | XMC_NCE4_1fk&XMC_NOEfK - StheLk + 2 ns
tw(NOE) XMC_NOEf&HF ] 8trcik - 1.5 8tHok + 1 ns
taNnoE-NcE4_1) | XMC_NOER £XMC_NCE4 15 Streik + 2 - ns
tsu(D-NOE) XMC_NOE® 2 #i XMC_D[15:0]1%#lE H 2% 25 - ns
th(NOE-D) XMC_NOE & 2 JGXMC_D[15:0]% 454 &k 15 - ns
tw(NWE) XMC_NWEAK T[] 8theik - 1 8tHclk + 2 ns
tanwe-Ncea_1) | XMC_NWERZXMC_NCE4_ 17 Stheik + 2 - ns
tances_1-nwe) | XMC_NCE4_ 1K EXMC_NWEAK - Sthek + 1.5 ns
tv(NWE-D) XMC_NWE{K £ XMC_D[15:01F % - 0 ns
th(NWE-D) XMC_NWER ZXMC_D[15:0] %% 1theLk - ns
td(D-NWE) XMC_NWEE Z BiXMC_D[15:0]5 % 13tHeLk - ns
tw(NIOWR) XMC_NIOWR{E& 8] 8thcik + 3 - ns
tv(NIOWR-D) XMC_NIOWRKZXMC_D[15:0]f %X - Sthek + 1 ns
th(NIOWR-D) XMC_NIOWRE ZXMC_D[15:0] 4L 11therk - ns
ta(NcE4_1-NIowr) | XMC_NCE4_ 11k EXMC_NIOWRHE %% - StHek + 3 ns
thvceeniowr) | XMC_NCEX %% XMC_NIOWR J4¢
th(Nce4_1-Niowr) | XMC_NCE4_15ZXMC_NIOWRTERL Sthew S ) "
tamoroncey | XMC_NCEX % XMC_NIORD %%
tniorRD-NCE4 1) | XMC_NCE4_1{% ZEXMC_NIORD %% ) Stucucr 2.5 "
thvcexnioroy | XMC_NCEX 7% XMC_NIORD FE4¢
thNce4_1-N10rRD) | XMC_NCE4 15 £XMC_NIORDEAL Stree - ) e
tsu(D-NIORD) XMC_NIORD 2 HiXMC_D[15:0]H % 45 - ns
td(NIORD-D) XMC_NIORD® 2 JiXMC_DI[15:0]f %X 9 - ns
tw(NIORD) XMC_NIORDAKHY 8] 8tHoLk + 2 - ns
(1) CL.=15pF
(2) MZAEITER T, DA,

— — - — — - — —— — ——
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NAND#E il 25 M 7
AB5%E AR R T FB I, #3945 H T MM I 5. X B 8A% b i 45 B2 418 R IAXMCHL B 15

F:

COM.XMC_SetupTime = 0x01; (7£: XMC_BKXTMGMEMKISTP, x =2...4)
COM.XMC_WaitSetupTime = 0x03; (7£: XMC_BKXTMGMEMJOP, x =2...4)
COM.XMC_HoldSetupTime = 0x02; (7#: XMC_BKXTMGMEMI[HHLD, x=2...4)
COM.XMC_HizSetupTime = 0x01; (: XMC_BKXTMGMEMWRSTP, x =2...4)
ATT.XMC_SetupTime = 0x01; (#£: XMC_BKXTMGATTIISTP, x =2...4)
ATT.XMC_WaitSetupTime = 0x03; (J¥: XMC_BKXTMGATTOP, x=2...4)
ATT.XMC_HoldSetupTime = 0x02; (#£: XMC_BKXTMGATTIHLD, x =2...4)
ATT.XMC_HiZSetupTime = 0x01; (7¥: XMC_BKXTMGATTJWRSTP, x =2...4)
Bank = XMC_Bank_NAND;

MemoryDataWidth = XMC_MemoryDataWidth_16b; (7¥: f7fif s ¥dE % % = 1641)
ECC = XMC_ECC_Enable; (3¥: f#ifitECCit5)

ECCPageSize = XMC_ECCPageSize 512Bytes; (i£: ECCH K/ =512%7)
DLYCRSetupTime = 0; (#£: XMC_BKxXCTRL[JDLYCR)

DLYARSetupTime = 0; (J3:: XMC_BKXCTRL[¥IDLYAR)

F74R hRA& 1.05
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A 35. NAND & 3 # B

XMC_NCEx __Low

ALE(XMC_A17)

-

CLE(XMC_AL16)

XMC_NWE
VAN

t
— Y4(ALE-NOE) [ h(NOE-ALE)

XMC_NOE(NRE) 77

XMC_D[15:0]

tsu(D-NOEj <P

—th(NOE-D)

(
\

>_

A 36. NAND =428 5 #A/EETE

XMC_NCEx __Ltow

ALE(XMC_A17
CLE(XMC_A16

XMC_NWE 77

— td(ALE-NWE)

th(NWE-ALE)

XMC_NOE
-/

t(NWE-D) |

XMC_D[15:0]

(NWE-DH1

4—»‘ -—'n
/!
\

37. NAND | 38 7£ 18 F A74% 22 1] i S8R AR Y

XMC_NCEx __Low

ALE(XMC_A17
CLE(XMC_A16

XMC_NWE
-/

XMC_NOE 77

XMC_D[15:0]

— Y4(ALE-NOE) th(NOE-ALE)
<— w(NOE)—>
tsu(D-NOEj<--®—1}(NOE-D)
{ —

2019.8.6
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] 38. NAND #2 | #% 7£ 188 Fi 77l =5[] B0 B AR %

XMC_NCEx __Low

ALE(XMC_A17
CLE(XMC_A16
t d(ALE-NOE)

XMC_NWE 77

XMC_NOE
-/

<—w(NWE) —» Uh(NOE-ALE)

(D-NWEjg,
EyNWE-D) [ —"h(NWE-DHII
XMC_D[15:0] { -
& 39. NAND NFFES A B A ©
i) ¥ B/ME BRAE XA

td(-nwE)@ XMC_NWEE 2 Bi EXMC_D[15:0]¥EH %4 6THek + 12 - ns
twnoE)@ XMC_NOEE i ] ATheik - 1.5 | 4Thek +1.5 ns
tsu(o-NoE)@ XMC_NOE &2 ij ZXMC_D[15:0] %45 A % 25 - ns
th(NoE-D)@ XMC_NOE& 2 J5 ZXMC_D[15:01%#E A %% 14 - ns
twnwe)@ XMC_NWEAK i i) ATheik - 1 ATheik + 2.5 ns
tvnwe-D)®@ XMC_NWE{LZEXMC_D[15:0)%3 H %4 - 0 ns
th(nwe-D)@ XMC_NWE & ZXMC_D[15:0)¥# £ 3% 10THeLk + 4 - ns
taaLe-NwE)®) XMC_NWEf&Z fIZXMC_ALEF 2 - 3Thek + 1.5 ns
th(nwe-aLE)®) XMC_NWES £XMC_ALETA 3Thok + 4.5 - ns
td(aLe-NoE)®@) XMC_NOE&Z Hf &EXMC_ALEH %% - 3Thek + 2 ns
thvoeale® | XMC_NOEE ZEXMC_ALE TR 3Thowk + 4.5 - ns
(1) CL=15pF

(2) HZREVHEEH, AL A,
(3) H¥IHRIE, AFEAE .

2019.8.6
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5.3.11 EMC %k
B PR AE 2 i B 22 B VA B AR 2R 4T DK 1T
TR HEEMS (RSB 1)

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

% 40. EMS 4§44
s E = %14 21 v
TEVooMVss Filid100 pFRUE AN . | Voo = 3.3V, LQFP144, Ta=+25°C,
VEFTB ) B ) 4A (4kV)
ST RE A R AR ik v B FE R A PR frclk = 200 MHz. 7F41EC 61000-4-4

BevH B SR B DA S R A ) ] AR

FERFRATEMCII P AT AL, AR SR 1 BB b AT (0. ROZIE RS, SFMEMCHERES
P SR BAR 3R S DA 5%

PRIk, ESCH PR SATEMCHLE,  FFEET SEMCH SRV,

AR

BAFRSURE L B RE P B R R R, G

® WA IR B

o FHMNEAL

® CHMIEHIA (T M AR

YL AT s

RZ 5 W R (R AN AL AL P T B R, vl LU N THIAENRST B 5N — M- Bl
AR 51 RE_E SN — AR SR LAY AR T T EE 3

2019.8.6 BEITH kA 1.05
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5.3.12 4% EAME (RS BURE)

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

P 5 T B RE
B LI HE(ESD)

B EEFBCHR, (— A IE PR ik R i 1) B — R0 8 Ja — A B k) it in 281) B A5 o RO BT 5 A, Sl PO R/
iR B4 5] BB H A B A x(n+1) BEEE S . X AN A IS-001-2017/JS-002-2014 b5 HE

% 41. ESD 4% oMl

as] E 20 %M i BAREY | B
Vespem) | F#HLHCH FELE (AL AY) Ta=+25°C, f#JS-001-2017 3A 5000 v
Vespcom) | # FLBCE LR (78 FL A4 RARY) | Ta = +25 °C, £74JS-002-2014 11 1000

(1) HZEEVPETFH, ALK,
AR
N T VAR RE, 7 EEAE6RE A L AT 2 BN E S AR B
® R NHYESI I, SRALE AR .
o {EREAMEIN. it A ECE A/O5] B BV EN T
EANMNR A EIA/JESD78E4E Ji H MR A2 Bl bR
£ 42. HEHERME
/e S & F IR
LU RSB Ta=+85°C, F&EIA/IJESD78E II 22A (200 mA)

2019.8.6
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5.3.13 1/O ¥ 444

2019.8.6

I8 R O\ S e Ak
FRAERR A UL, N RIS EE IR IR ALOM 2 B9 2] . BTA IO I # 2& FHEACMOSHITTL.
% 43.1/0 #EREH:
&5 e 21 %AF B/ME HWRIE BKRE L:<X (74
0.28 * Vpp +
VIL | VORHI®% N K HLF L & -0.3 - o1 \Y}
v FRAEN O F N v FL~F L 0.31* Vpp + - Voo + 0.3 \Y
IH
5V IOV f HL T K 08 - 55 v
o VHE 1/ O N it 25 el i 2% P GR
200 - mv
\7%(2)
Vhys
SV 7R Z O it 2 5 ik A 2% FL
5% Vop® - mV
JEIR @
Vss < ViNn < VoD
- +1
I, FRAEIONE G R
o | AL Vss < Vin < 5.5V H
X - +10
5V & A
Reu |55 LHrZE R VIN = Vss 60 80 100 kQ
Rep | 55 N H.ZE R0 HLEHO)E) ViN = Vb 70 90 120 kQ
Cio |/OFIJHIf B - - 5 pF
(1) SVAEZIOM 9+ T Voo + 0.3 HE, AR A # R/ N s,

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

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

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

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

%
24

B/ 79W

kA 1.05



<[

P AT32F403 K% HiEFMH

2019.8.6

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

® A0 1 MVpp F3REUK L MR, 1 EMCUTEVpp F3RBU B KB AT HLIR, ASRE RIS 4o %)
B KAE B pp(Z W, #8) «
®  JiiA 10N LRI MVss B3 H LA AT, I EMCUTEVss i i KIS AT L, RREHE

AN B KBUE [EHvss(Z I 48).
Rk

BRAERERI UL, R S BUS AR E RV i B R & ALOM AR =15 2. a1
/O 1 # 2& HE A CMOSFITTLHY .

R 44, W R

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

NRST 5| A B EHICMOS T2, "B | — MABREWNIF A LR, Reu(B M TE). BrAEFEH
Y, MR KIS HOR A P IR AN R R AT 5 L0 2R PRI AR 2

% 45. NRST 3| st

incy SH *M B/ME HRME RAME | B
Vicnrsmy® | NRSTHI A HLF- HL & - -0.5 - 0.8 v
Vinnrsn® | NRSTHI e HL P HL - 2 - Voo + 0.3
VhysinrsT) | NRST it 25 4 fih J 75 LU IR i - - 370 - mv

Rpu 59 B R AR LR VIN = Vss 30 40 50 kQ
Venrsn® | NRSTHIAJEBE kb - - - 33.3 us
VneqnrsT® | NRSTHA R BE B ikl - 66.7 - - us

(1) EBIHEIE, AL,
& 39. #ilK NRST 3| HEH

\Y
External DD
reset circuit

2
Internal Reset
— T - E>»_.ma -
/ l L
\ I Olp.F

\

(1) Bz n TPk A,
(2) M ZRAENRST 5] I FLAL RESS AR T 45 P A1 I B K ViLnes AR, B IMIMCUA REFF I R AL

5.3.15 TMR &R 28454

RIS H B RIE.
A RN B 2 Thae S (i EEB S S N AR ANERIN B . PW MR ) AR TERS, 2 005.3.13 1/0

e
= 46. TMRx @4
w5 B %A B/ME BXE E: Vv
, e 1 - tTMRXCLK
tres(TMR) | TE I 8847 #FE IS [A]
frmrxcLk = 100 MHz 10 - ns
. N fTMRxCLK/2 MHz
fexr | CHLIZECHAKE I 37 M I p i
frmMrRxcLk = 100 MHz 0 50 MHz
(1) TMRxZ—/MEHK &, KFETMR1I~-TMR15.

2019.8.6 -} kA 1.05



AR % AT32FA03R5] $ifF Mt
5.3.16 BfEH#D

1PCHE

AT32F403 2 51|77 5 (12CHE LU S FRAEIPCHEAE P, (HA 0 F IR : SDAFISCLA "B IR 5|
I, 4R E TR N, RS ATV op Z A FIPMOSE #5214, (BATYSRTFEAE .

PCHE RIS T R, A8 N1 2 I ThAE 5| I (SDAMSCL) 4 ENS, 2 W5.3.13 IO4# 115

s
£ 47, 12C O
;]r,j‘;‘{&|2c(l)(2) 19{5@2(;(1)(2)
as] S8 L:<R YA
B/ME BRAE B/ME BKRE
twscLy | SCLAH s ] 4.7 - 1.3
S
twescLHy | SCLI % =y st [a) 4.0 - 0.6 H
tsuspa) | SDAZE I [A] 250 - 100
thspa) | SDAEIE AR R 8] - 3450® - 900®
tr(sbA)
SDAFISCL b FHi[a] - 1000 - 300 ns
tr(scu)
tf(sDA) )
SDAFISCLF B&I 8] - 300 - 300
ti(scL)
thsta) | FRUR SRR (A] 4.0 - 0.6
S
oty | T (10 FFHE 26 PEEE SR ] 47 i 0.6 g
tsusto) | {5 1L AR @ ST A 4.0 - 0.6 - us
twsTo:sTA) | 15 1S54 Z TR UR S4B [A] (B 26 =5 1H) 4.7 - 1.3 - us
Cb EE5 SRS NI Nk - 400 - 400 pF

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

2019.8.6 #E82R kA 1.05
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& 40. I°C B &AW H AN B B

VbD_I2¢ VbD_12¢

Rp Rp

Rs

o ® SDA
1°C bus
Rs
® SCL

STAR T REPEATED

S/TART -/ Il\ /

N -
scL ' ' ! \ w
| | | il
tw(SCLH) —T4 tr(scL) ™ >t f(scL) "i_|<_ fsu(sTO)

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

|
|
) H—»{tW(SCLHI) —>:—e<—t h(sDA)
|
|

i% 48. SCL ﬁz‘:(fPCLKl =36 MHz, Vpp=3.3 V)(l)(z)

12C_CLKCTRL ¥fi
focu(khi) Re = 4.7 kQ
400 OX801E
300 0x8028
200 0x803C
100 0X00B4
50 0x0168
20 0x0384

(1) Re= 4hs BB, fsoL= IPCHEE.
(2) XT-200 KHZZe A7 I8 RE, T8RS IR 22 245 %o X T H B BEVE ], MR E 212 Y. XL T#i
AN TCE AR

2019.8.6 % 83 W kA 1.05
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AT32F403 &%) B F M

SPI-12SHISPIM#FHE
BRAERE RV, Z4951 ISP, SPIMZHU 25051 H I°S SHURAL I TR, focLod IR AIVip

e R R ELOMI A5 AT = A5 5

B XN S D RE S I(SPITINSS. SCK. MOSI. MISO, IPSIWS. CK. SD)IHHIEERS,
% W.5.3.13 /O B 14514

# 49. SPI 1 SPIM #&it

#"s 2 % B/ME BAE B:<X (7o
. SPI1~4 T, - 50
SCK
SPI #h 43 SPI1~4 P A - frck/2® | MHz
1/te(sck)
SPIM - 60
tr(sck) \ N
) SPIR g bR BB ] M HZ: C=30pF - 8 ns
f(SCK)
tsunss) P | NSSEE AT [a] N5 4tpcik ns
thnss) P | NSSTRFRERT ] M 2tpcLk ns
twisckry)® N EE, feck = 100 MHz,
SCK & A& 1 B} TE] 15 25 ns
twscky® " TSR E =4
tsugv® EX 5 5
Kt S N ST TR ns
tsucsn® N5 5
thon® FHE 5
Hmtan N AR R 8] ns
thsy® NN 4
taso)M@ | i o Uiy iR i TR MR, frck = 20 MHz 0 3trcLk ns
tais(so) D@ | FHE iy H 2 1k B ] NN 2 10 ns
tvso)® By A 250 () ML (BRI 2 ) - 25 ns
tvmoy® By A 250 1) ERA(EREILIT 2 J5) - 5 ns
thso)® ) M (eI 2 J5 15
B4 AR 1] A —— ") ns
thmoy™® FEA (AR Z)E) 2

(1) HZEEVPETFH, AL IR,

(2) S/ MEF RIS H 0 /NI TE], e R AR R IE R SRS 50 1) R 1]

(3) B MEF I B /N ], B R R E SR 2 B T B 1 R 1]
(4) SPI1~A1# 4 XU T MBI I FHDMART , freik S Sfscr {7815 LL_E K & .

2019.8.6

¥ 847 hRA& 1.05
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2019.8.6

A 41. SPI BT P — MM CPHA =0

NSS input \
| -—— tc(SCK)
| at——ts {I(NSS) — i < th(NS3) g
- CPHA=0 \
> p—
£ cpoL=0 twiSCKH) || g o
= CPHA=0 tw[SCKL)
b CcPOL=1 —\_—— /
SO _ - || tr(SCK),
ta(SO) _| tv(SO) i th(SO) — - tdis(SO)
tf(SCK)
MISO MS BO UT BI T6 OUT LSB OUT
OUTP UT
tsu(Sl) —p|-
MOSI
NP UT M S BIN BITLIN X 1sBIN X
l— th(sI) —>‘
& 42, SPI B PR — MBERA CPHA = 10
NSS input \ *
| - 1
t
tsu(Nss) :<->: (50 ——> h(NSS)_|I<_>:
B CPHA=1 | | ! \ I/ N |
a2 CPOL=0 ! | : . ! | : :
£ | H H
S CPHA=1 ! ——— I .
3 cPOL=1 | | : X : : T : . :
I P TVE0) ot g t 1o 1(5CK) ) ,
t2(50) gl g H | h(sO) O sk dis(SO) -H—irl !
MISO H H , I |
=
OUTPUT —X MS:BiO ut X BITEOUT X LSBOUT )1_
tsu(sl) ——— la—t p(s)) —»
MOS!I | |
INPUT X M SB IN X BITLIN X LSBIN X

(1) MHE S BEE T CMOSH -

0.3Vop#10.7Vop.

&l 43. SPI R P - FHERO

High
NSSin put
If— tsek)  ——p
. A | |
2 CPOL=0 J(I N f N ~
3 | [ | I I
0 ! | a— —
% (PHA=0 N ( \' / |
o | ‘CpOl=1 | | ' | ]
I | : | !
L o T | I | |
(POl w
g h | [ | |l
0 | | Fama ' i}
N s G cxn G
’ POl oy | | | o
— 3 tsu(Ml]IHI tW(SCKH) B | — e (K
| :! WK | H tscK)
msuor X we T T ¢ s X
le— | —> |
)| |
OB’T'OPSl'” X stor__| X _smor__| X LsBouT X
1> (o e
o) hivo]
(1) &5 1EE TFCMOSH *F: 0.3Vop#10.7Vop.
- L} | I S L] -

% 851

kA 1.05




1=l

5

AT32F403 &%) B F M

2019.8.6

% 50. 12S R
"5 E 2l %M B/ME BAE L:<¥ivA
fex , . FR (T RE: 1647, HH: 48 kHz) 1.522 1.525
Ut || O B B 0 65 | MHZ
tr(CK) ‘
t [2SE b BRI BRI E] | SRS C =50 pF - 8
f(CK)
tvws)® WSH B[] FH 3
thws)® W SR FRI 7] FH 2
tsuws)® | WSHEAL I ] MAR 4
thws)™® W SLRERI [H] M 0
tw(ckH)® N \ 3125
CKE A& A I (7] TR, feck = 16 MHz, H4fi: 48 kHz
tw(ckL)® 345
ns
tsu(sb_MR)W Exz e 6.5
BV i N\ S (]
tsu(sb_sRr)W v - MBI AR 1.5
thsp_mr)D@ ERUE 0
FE i N AR R 8]
T " M 52 0.5
tvso_snM@ | EEHr Hh A R 1] MRIEZR (RN 2 J5) - 18
th(sp_sT)® | Z 4 i tH PR AR I 7] MRIE RS (M REILHY 2 J5) 11
tuso_mm M@ | F st A R TR FRERBRL RN ZJF) - 3
thsp_MT)D | FicHfa i PR AFIN (] FRIEZ (HRELIEZ)E) 0
(1) B EIAE AT H, AEA = R
(2) Wi Ffecko. Bl40, WHRfpcik =8 MHz, Nitecik = 1/fpcik = 125 ns.
B 44. 125 WEREH B (Philips #30)®
i<—t c(CK) —>i i i
: |
- CPOL=0 J \ /r :\ )I/ ! :
s l ' [ | |
5 I ! I I
S CPOL=1 : : : : :
N U o W U
| I I
fw(ckH) i<—>!<—>|—t W(CKL)E : th(ws)
i ! |
WS input | | | |
l " l l
tsu(WS) —4—»! | : t :
| i V(SD_ST)| Y h(sp_sT)
sb transmit LSB transmit(2)>< ’V!SBtransmit Bitn transmit A LSBtransmit
|
t Su(SD_SR) —|-—po-at B th(SD_SR)
SD receive X LS8 receivel?) MSB receive Bitn receiveX LSB receive
(L) M=% E FCMOSHF: 0.3Vopf10.7Vop.
(2) BI—=F W MBRARNA RIEIBRU . 7R — AN BT XA IR AR R R 2
- - % 86 - = e 1.05
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A 45. 125 A 7B (Philips #10)®

> e
%(cK) tr

(CK)

CPOL=0 J

|: CPOL=1

CK output

|
t | |
v(ws)>!—< !<—>|—t w(CKL)] th(ws)
| |
: | |
Ws output | : :
i | |
| |
| | |
£ t
| I V(SD_MTY h(SD_MT)
2 ] )
SD i ansmit >< LsB transmit( )X W!SBtransmit Bitn transmit A LSBtransmit
|
t5u(sD_MR)—|a—p-¢—>} th(sp_mR)
o —2) , . . s ]
receive LSB receive MSB receive Bitn receive LSB receive

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

2019.8.6 TR kA 1.05
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SD/SDIO/MMCK ZA13# O (SDIO)KR 1

FRAERr Ui i, R S ER A IR . fecLod TR AV pp it H B R A5 & 26101 26440 45
3,

Bk N 2 DhBE 51 II(D[7:0). CMD. CK)RI4SEVENS, 2 W5.3.13 IO L# THF 1.

& 46. SDIO FEEMER

CK

D,CWD
(output)
tISU_> tiH
D,CWD
(input) X
B 47. SD BRAER
CK /
> tow ; nl
D,CMD tOVD
(output) X
% 51. SD/IMMC 8 04t
5 24 %4 B/ME =N L:<¥ivA
fp i LU T R B AiE | CL < 30 pF 0 48 MHz
tw(cKL) I ARG i C. < 30pF 32
tw(CKH) R g B 1) CL < 30pF 30
ns
tr A4 e T CL < 30pF - 4
tr IR I T CL < 30pF -
CMD. DA (BHRCK)
tisu R 2 57 ) i) CL < 30pF 2
ns
tiH IS ORASR IS ] CL < 30pF 0
FEMMCRISDE ERERCMD. D& (Z R CK)
tov i HH A 25 ] C. < 30pF - 6
ns
tow i HH PR AR B ] CL < 30pF 0
ZESDERIAMERCMD. D# i (B BCK)®
tovp 9 A AR BR AT ] C. < 30pF - 7
ns
toHD far PR ER DA B [A) C. < 30pF 0.5

(1) 2 1.SDIO_CLKCTRL, SDION 2517 8%, #HICKEH .

2019.8.6 % 88 W kA 1.05
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USB4tE
% 52. USB B 3hite]
#ws E = BAE B:<X (7o
tstarTup® | USBWL K 2% J5 Bl i ] 1 us
(1) HEHRE, REA IR,
% 53. USB H ikt
s 2 % B/MEOD | REME | BKED| B
Voo | USBE:AEHLE - 3.0 3.6 \Y;
. Voi® | ZAN RIEE | (USB_DP, USB_DM) 0.2
WABF Ven® | Z4r LR Vu 4 Vot [ 0.8 25 \V
Vse® | Bzt R - 1.3 2.0
i H VoL ﬁ%?&‘\iﬁutHTEEE$ 1.5 KQIIR #%3.6 V& - 0.3 v
Von AT H = T 15 KQHIR B 8 Vss® 2.8 3.6
Reu USB_DPW#S LHi A | VIN=Vss 0.97 1.24 1.58 kQ
(L) Frd 0 e R = A 2 DAs A5 it Hb 28 D
(2) AT32F403 &% HIIERIUSBIIRER] LATE2.6 VIFBILRIE, A& 438 1 S RFE7E2.6~3.0 VL RV T FE4% .
(3) HHZEAVHASERIE, AFEAEF= k.
(4) RUZEZEFIUSBIRS)#S L 7# .
A 48. USB B} fF: HIE(ES LA T FEA ) X
Crossover
pomts
Diffierential
data lines , % :
| |
! ||
1 | |
ki || " I‘
% 54. USB 4 B S i
75 S %44 BMEO | RAREO | B
te T @ CL<50pF 20 ns
ts T I 8] @) CL<50pF 20 ns
trfm T B [RGB telts 90 110 %
Vcrs s 538 X & 1.3 2.0 V
(1) HBERIE, AEAFEFRR.
(2) MEHHEES MN10%E90%. FLIFEL, S IUSBMITESE 7 (2.0/7).
2019.8.6 - - % 89 W - = k& 1.05
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5.3.17 CAN(F&fl|#% R M 48 )& 0

B St N H 2 F DhRE 51 IEI(CAN_TXHICAN_RX) KIS ETER, &

5.3.18 12 iz ADC 4t

W.5.3.13 /O L7 [ 1#F 14

BrARRE R U], N RIISHCR AT & LL0M KA IR, focL ko IR MV opa it H BRI A5

Sl
VE: W TEREN L R H AT — K
£ 55. ADC #it:
"5 S &AM+ B/ME WHRIE BXE L:<¥ivA
VDDA fEH R - 2.6 - 3.6 \Y
VRer+ | IESHEHEO - 2.6 - VbDA \Y
IoDA TEVopa%i AL BRI - - 5200 600 HA
IvRer | FEVRrerfi A\ MI_E R RIS - - 2800 350 uA
fanc ADCHT g4 - 0.6 - 28 MHz
fs@ RAFFIHH - 0.05 - 2 MHz
} faoc = 28 MHz - - 1.65 MHz
frrc® | FMERflUR AR
- - - 17 1/fapc
Van | BB O 0 (Voo 2 Vier v v
AIN XA - B ) - REF+
Ran®@ | #hEr5 N BT - % ), 561 57 Q
Capc® | PYHBRAFEFILREF LAY - - - 15 pF
L fanc = 28 MHz 1.1 us
tcal® TREHERST (7]
- 312 1/fapc
R fapc = 28 MHz - - 107 ns
trad® VEN R B e B SiE
_ - - 3@ 1/fapc
‘ i fanc = 28 MHz - - 71.4 us
tlae® W R A A B A B SiE
- - - 2@ 1/fapc
- ‘ fapc = 28 MHz 0.053 - 8.55 us
ts@ KL [A]
- 1.5 - 239.5 1/faoc
tstag@ | LI E] - 42 1/fapc
) ) . |fabc =28 MHz 0.5 9 us
tconv® | LR (] (BLEE AL [H]) — o
- 14~252(KFkts + BPiEIT12.5) 1/fapc
(L) HEEETASIRIE, AAEEF .
(2) HWETHRIUE, A=,
(3) KIEAIFIMEHE, Vrer+ T LATE N LR EIVopa, Vrer- 1T LATE W EBERE R Vssao FEWS F/H1E X o
(4) XTFAMEflR, AT 75551 H KR E Hoin_E— AN EIR 1ffecLka.
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AB6ANAST W E S K IAMBIEYT, f15iR%Zr LI/ TF1/4 LSB.

2% 56. fanc = 14 MHz B I8 K Ran®

Ts () ts (Ms) B RRAN (KQ)
15 0.11 0.2
7.5 0.54 1.0
13.5 0.96 2.0
285 2.04 4.2
41.5 2.96 6.0
55.5 3.96 8.5
715 511 11
2395 17.11 32
(1) HBHRIE.
K 57. fanc = 28 MHz B EJHK Ran®
Ts () ts (Ms) FARAN (KQ)
1.5 0.05 0.1
7.5 0.27 0.4
13.5 0.48 0.9
28.5 1.02 2.1
41.5 1.48 3.0
55.5 1.98 4.0
71.5 2.55 5.0
239.5 8.55 19
(1) HBHRIES
— — - e— — - —— —— — ——
2019.8.6 /IR R4 1.05
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% 58. ADC EE(VDDA =3.0~3.6 V, Vrer+ = Vppa, Ta =25 OC)(l)(z)

i) ¥ PR HAME | BREO | Bf
ET CEERE frcLk2 = 56 MHz, +2 +3

EO W% iR 7 faoc = 28 MHz, Ran < 10 kQ, +0.8 +1.5

EG |H825i5% Vppa =3.0~3.6 V, Ta= 25 °C +0.5 +1.5 LSB
ED |tz W2 1E ADC KHEZ R AT IY +1.5/-0.5 +2/-1

EL | BrsktinzE VReF+ = Vooa +1.8 +2.5

(1) ADCHJE RS FERE R AE 28 N A DU B o
(2) ADCHEES IFEN LRI R 2R s 7 B3 G e AR (] b E AU N 5

A BN B AL, RO IR 2 B B

I3 MU I IEEREAT B RS R o AR AT RE 7 AR S R N FLIR FO AR RIS B, (51381 5 4 1))

BN H R AR
(3) HILZFEVHANIRIE, ALEA =K.

% 59. ADC ¥5 ¥ (Vooa = 2.6~3.6 V, Ta = -40~85 °C))@

®5 e 21 TRFKAF HLRE BRE® | Bfr
ET GERRZE 25 +4
yeEv— frcLk2 = 56 MHz,
EO 157 +1 +1.5
zﬁyw& fabc = 28 MHz, Rain < 10 kQ,
EG 1255 7 +1 +1.5 LSB
Had 2 Vopa = 2.6~3.6 V
ED Ty et 1R 2 N IO +2/-0.5 +3/-1
By etk iRz S S 7E ADC R 2 S5 HEAT )
EL R et iR % +2 +35

(1) ADCIHELTURE FEBUE AR 2 A AR A HE Jm DI &

(2) ADCHSRZS IFNEN AR R 2R 7 2L G AR AT T AR v AU R N S EE NS A RO, DDA IR RE 2 6 A1
Ty MRS G I IEAEBEAT R HOR B . WA W] RE P AR B RN I IR AR AR AL S| B, (51 B 2 TR])

BN — A R AR
(3) HIZATHANIRIE, AfEAhllik.

& 49. ADC ¥& B4t

VbpA

REF+
(07006

\Y
[1LSBIDEAL= depending on package
—

| Eg !

/
/
fﬁrj

4096

4095
4094

4093

/

1LSBioeal
eyt /2 tpipigl
[T 1 // [T 1
4093 4094 4095 4096
Vbpa

[ 1]
[
3 456 7

)]

(1) SEBRADCEE #: B 2 19 51 F
2Bk Eh 2k
(3)EPREEHALR RiELL

£, GRIRE: SRR SRR

R R A RS

RIBIRE . SCRRGEHRENS: FRE—

RBRE STRARs L F S — K

HiTzE

#Z5IRE . SR HRENE SR

Ec —xhiT Simiastinihs FaE—
REIKTZ &

Ep MALMIRE: SRR £5
IE5IEELIR(1LSB)ZE

[, BOEMIRE. SRR 54
RIELENRARE

Eo

2019.8.6
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& 50. f/ ADC fR fEiE A

\Y
ol v Sample and hold ADC
R (1) 0 gV coverter
ADCx_INx ' R
AIN - M —ARe 12-bit
L I coverter
¢ \2
@ 0.6V | * C apcl?)
I Coarasitic L i —
— — — — —
— [ ] - — L

(1) A XRanFICapclIFfl, W #55.

(2) Charasiic# 7 PCB( 5 8 FIPCBAf J7) i 5 4 52) 5 1545 _E 25 /R A (K27 PF)o BRI Cparasic U BEAICHE #2 1)
KEPE, MRUL MR B Manc.

PCBHIHEW

WKIEVrers & 755 VopatH 7%, FEUR 2558 06 4% HR AB 18k AB2 4. (1910 nFHLZS 202 A

AU E), ENMIZR ] REFETMCUL F .

LEfFREHSEH: Hf# FHADC3_IN4~8E{ADC123_IN10~13{F—#iB &1 K, 1iEE LI FPCB it

W LA 48 HSE @ 5l 5 0 AT ADCHINAG 5 2 T4,

® ADC_INf55 5HSEfE S A FPCB/ZE £k

® ADC_IN{E TiE 4l % SHSESS 5 E LT 1T

K 51. L BHIFEMSEBIFERFEREE (Vrer RS Voo fHE)

(1)
VREF+

° — ]

1 uF // 10nF

—{ ] Vopa

RES)

(1) Vrer+FIVrer AN\ R HBLELOOMI LA b 117 i

E 52. fte RS HIE R FEREE (Vrer+ 5 Vooa HIE)

®
:| VsSA/VREF-

VREr+VDpA®"

1
LA

1 uF // 10nF -‘-
v Nge AV
/REF-VssA

L

(1) VrerFIVrer-FiI A\ R HILELOOFILA E 7= .

2019.8.6

% 93|
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5.3.19 DAC 5 Z¥

% 60. DAC 4
e 2 B/ME | EUE | BKME | AT R
AV FEFULAE H FE 2.6 - 3.6 \Y;
Vrer+®3) HH T 2.6 - 3.6 V | VRer+ L ZIUH 24K T Voba
\/ssA Hh 2k 0 - 0 \Y,
Rioap® PR RS FT B ) B 3 L BE 5 - - kQ
Ro®@ 22 R 38 S PR B 1) B BELT - 13.2 16 kQ
TEDAC_OUTH| il i K HL
Croap® IR - - 50 F -
Loro S PP s R
2 s FT I K 1 DAC_OUT HL
DAC_OUT /h® 0.2 - ; v
& AT ORI DACHT H s
SR IPERFT IFIY = ) DAC_OUT H VREF+ - I
DAC_OUT A® - - v
& 0.2
DAC_OUT/MD | ZEp8e 5 bR (T3 UDAC_OUTHIIE | - 15 | 25 | mv
- llatec y 4 T BK IDACH i85
DAC_OUTAW | ZEnh 42 b g fIDAC_OUTHIE | - - 1F;EF+V Vo
om
ThE, MAREME, X
hrer® eI N SODACEINAE | - | 320 | 350 | pA | T
VRer+= 3.6 VI
TthE, MAREME, 4
Iooa e (B R)DACE JEAE | - | 520 | 700 | pa |00 A
VRrer+ = 3.6 VI
DNL® e 2 1 2k L (2AMIE SRS 7] 1) (s 22) - 05 | #1 LSB | DACHCL & Jy12fi
AR M RN B (LE ARG I B B
INL® AHIBDAC_OUTKFIFLFIDAC_OUT | - +1 | +2.5 | LSB |DACH!E M12f:
N2 T BRI £ TR] P 22)
(55 1522 (1R P 0XBOORT Il B U AL $ | 8 | mY
L0x o =
e | PR R Veers = 3.6 VA, DACHL
L AERE Vrer+/2 2 [ IR ) - #5 | +20 | LSB )
BHoN1247
WaiRER | WEIRE - +0.1 | 0.2 % |DACIHL & ~12fr
BEE BT [A) (4Va 10 A7 5 NACHS
CrLoap < 50 pF, RLoap =
{SETTLING MEHAE N KAE, DAC_OUT 5% - 1.5 4 us 5 kO
HAHF+1LSB)
M NS BN (WA i Cioso < 50 pF, Rioso =
B ZF) i+1LSB), f53|1EHi DAC_OUT| - - 1 MS/s £ 1O
HI KA
CLoap < 50 pF, Rioap =
I\ AR A5 B F 4] (1 B DAC \ S;OSDW\M;A%LTA;M
DUAREUP | st 47 880 10 Enx ) . bs AR
A REHUE 2 (7]
A A L (FE X T Vooa) (B S EHIR % fi RLoap, CLoap < 50
PSRR+® | ; - 45 | dB
TWE) pF

(1) HEHRE, ATEAFEHIER.
(2) HZEEFEME, AEA IR,
(3) KHEAIFHIE 2, Vrers 1T LATE N EBEFEEIVopa, Vrer- AT LATE N FREH B Vssa. HENLS F/HIE K-
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ARM

5

AT32F403 &%) B F M

5.3.20 BEA R

R 61, BEARBRE

5 2H w/ME HRUE BAE ¥ A
@ Vsense Xt TR r v - - 5 °C
Avg_Slope®@) | -l & -4.06 -4.23 -4.39 mv/°C
V250 125 °CH (1] Hi F& 1.16 1.26 1.36 \Y
tstart® FALRS[A] - - 100 us
Ts temp®@ | MiHUEE RS, ADCRAEI R - - 17.1 us

(1) HZEETEAIRIE, ALEA ™ il

(2) IR G B IR A e M AR A, T AR R AR, IR B RS EA S AR (RE
HZE50°C) o PRI BEAL A SIS & TR DI L AR AL, AN T B0 AR BE o G R S S T UL BE
A — NI BRI AR R

(3) HIIHARIE, AFEA il

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

FIH T 5~ A3 HIR AL :

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

IXHL:

Vs = Vsensef£ 25 °CHY 14UE

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

53. Vsense X iR B A gh 2k
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ARM-RY AT32F403R51 iE Tt

6  HIfrE
6.1 LQFP144 33503

B 54. LQFP144 — 20 x 20 mm 144 B3I T 5 7 ks P 3 I

ax |a|bbb|[H|A-B]|D]

HHHHHWHHHHHHHHHHHHHHHHMHHHHHHHH |2 oao]c[a-8]o]

[[-C—]SEATING PLANE

(1) BRI G2
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% 62. LQFP144 — 20 x 20 mm 144 BYEHI T 75 R Fdt S ¥ie

=K P
=2
B/ME HWAIE BKE B/ME HAE BAE
A - - 1.60 - - 0.063
AL 0.05 - 0.15 0.002 - 0.006
A2 1.35 1.40 1.45 0.053 0.055 0.057
b 0.17 0.20 0.27 0.007 0.008 0.011
c 0.09 - 0.20 0.004 - 0.008
D 22.00 BSC. 0.866 BSC.
D1 20.00 BSC. 0.787 BSC.
D2 17.50 0.689
E 22.00 BSC. 0.866 BSC.
E1 20.00 BSC. 0.787 BSC.
E2 17.50 0.689
e 0.50 BSC. 0.020 BSC.
L 045 | o060 | 075 0018 | 0024 | 0030
L1 1.00 REF. 0.039 REF.
6 0° | 3.5° | 7° 0° | 35 | 7°
cce 0.08 0.003

(1) T (R R AR AR 2 K 1) e 2 MR B /N HORS o2 e e U 4 2

LQFP144# & 45ic
TR AN AR CEU 5 51 LR AR AL B 6T

55. LQFP144 337t 7 (B L E)

o
A=

Part No. ~ \ \

= AT32F403ZCT6

Date Code 4

(Year + Week) \

Pin 1
identifier

YWW [R ARM

\\‘O Revision Code O
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A= AT32F403 %5 $IETFM
6.2 LQFP100 #3518

& 56. LQFP100 — 14 x 14 mm 100 BYEFIHE 5 R PR

Y Ll
D1
D
nAn
| h{ O
,,,,,,,,,,,,,,,,,,,,,,,,, N
nl . ) < <
<

/N\[2]0.08 MAX.

0.25

[H]

-- GAGE PLANE
| — SEATING PLANE

L1

DETAIL A

(1) BRI G2
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% 63. LQFP100 — 14 x 14 mm 100 BYEZI T 5 R Fdt S ¥ie

=K S0
5%
B S Bkl BME SR Bkl

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

b 0.17 0.20 0.26 0.007 0.008 0.010

c 0.10 0.127 0.20 0.004 0.005 0.008

D 16.00 BSC. 0.630 BSC.

D1 14.00 BSC. 0.551 BSC.

E 16.00 BSC. 0.630 BSC.

El 14.00 BSC. 0.551 BSC.

e 0.50 BSC. 0.020 BSC.

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

(1) T O BE R AR 22 K 1) B #2183/ HORS FEE e H U A5 20

LQFP100#&45iC
TR ANTRER R CEA 5 51 1 R BIERC A B R T

& 57. LQFP100 #3&hmic i+ (EE MR E)

Part No. “ ?l_ ?3

AT32F403VCT6

Date Code
(Year + Week) \\

YWW |R ARM

Pin 1
identifier \ao Revision Code
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6.3 LQFP64 H ¥R

& 58. LQFP64 — 10 x 10 mm 64 BYEZI T AT M- Eit 3 E

D
D1
64 _.|’ 49
1; @ ! ;48
= | = (g
— ! —
E____‘t_____i'_ pow
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—— —
= ! —
18 = BB — 33
ol
4X R A
16 TIPS " /2 2
e
[2]aaa]c|A-B]D L {~[bbb[H[A-B[D] 4x

SEATING PLANE

b & Tadd @[c[A-B]D]

b1

SECTION B-B
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% 64. LQFP64 — 10 x 10 mm 64 B3I 5 7% R E 808

=k B+
N
B/ME WAE BAE B/ME HAE BARE
A - - 1.60 - - 0.063
Al 0.05 - 0.15 0.002 - 0.006
A2 1.35 1.40 1.45 0.053 0.055 0.057
b 0.17 0.20 0.27 0.007 0.008 0.011
c 0.09 - 0.20 0.004 - 0.008
D 11.75 12.00 12.25 0.463 0.472 0.482
D1 9.90 10.00 10.10 0.390 0.394 0.398
E 11.75 12.00 12.25 0.463 0.472 0.482
El 9.90 10.00 10.10 0.390 0.394 0.398
e 0.50 BSC. 0.020 BSC.
(C] 3.5° REF 3.5° REF
L 0.45 0.60 0.75 0.018 0.024 0.030
L1 1.00 REF. 0.039 REF.
cce 0.08 0.003

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

LQFP64# & +RiT
BT AR CE A S 5 LR AR A T

B 59. LQFP64 3341t 4 (3 221 )

pat o, -7

AT32F403RCT6

Date Code
(Year + Week) \\

YWW |R ARM

Pin 1
identifier \\‘ O

Revision Code
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6.4 LQFPA48 & 3E¥iE

& 60. LQFP48 — 7 x 7 mm 48 BUEHIE T R Fa 3 E

I
[T

S
A2
A

GAGE PLANE fl
SEATING PLANE
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% 65. LQFP48 — 7 x 7 mm 48 BYEZI T 4 T i Ed 3 83E

=k S
w5
B/ME WRE BXE w®/ME HAE BAE
A - - 1.60 - - 0.063
Al 0.05 - 0.15 0.002 - 0.006
A2 1.35 1.40 1.45 0.053 0.055 0.057
b 0.17 0.22 0.27 0.007 0.009 0.011
c 0.09 - 0.20 0.004 - 0.008
D 9.00 BSC 0.345 BSC
D1 7.00 BSC 0.276 BSC
E 9.00 BSC 0.345 BSC
E1 7.00 BSC 0.276 BSC
e 0.50 BSC. 0.020 BSC.
S} 0° 3.5° 7° 0° 3.5° 7°
L 0.45 0.60 0.75 0.018 0.024 0.030
L1 1.00 REF. 0.039 REF.

(1) T (R R AR AR 2 K 1) e 2 B/ HORS FEE e e U A5 21U

LQFP48#&+riC
B AT AR L E R S 51 LR AR A T

E 61. LQFP48 3341t (3 22 )

M=

AT32F403CCT6

Part No. ~__

¥

Date Code

(Year + Week)
ini _ [YWWIR]  ARM
identifier *O N

Revision Code
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A= AT32F403 %5 $IETFM
6.5  QFN48 ¥R

& 62. QFN48 — 6 x 6 mm 48 i3 &
|

= '
A 0.08 MAX.|Cl y = D—E#LE#'—D—D—ELF—D—D—D—D—D?“
SEATING PLANE |
I=

T T T b
g D2 _
| C0O.35X45°
UUUUUUUUUUT
6D 1t
) ]
D) [
) (e
) [

_ B _ _ _ _ L Y
— — L
) [

) [
D] [
D} [
28 -
nnnnnnnnanng
24 | 1
L K

(1) BRI LB 2.
(2) MHHLK.
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% 66. QFN48 — 6 x 6 mm 48 i3 ¥4

mK Forp

=2

B/ME HWAIE BKE B/ME HAE BAE
A 0.80 0.85 0.90 0.031 0.033 0.035
Al 0.00 0.02 0.05 0.000 0.001 0.002
A3 0.203 REF. 0.008 REF.
b 05 | 020 | 025 0006 | 0008 | 0010
D 6.00 BSC. 0.236 BSC.
D2 445 | a0 | a5 0175 | 0177 | 0179
E 6.00 BSC. 0.236 BSC.
E2 445 | as0 | 455 o17s | o177 | 0179
e 0.40 BSC. 0.016 BSC.
K 0.20 - - 0.008
L 0.35 0.40 0.45 0.014 0.016 0.018

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

QFN48H &1
R AT ARG S 5 LR AR AL E T

& 63. QFN48 3 Hrin Ml T (B )

3

AT32F403CCU6

Part No. ~|

[2

Date Code

Pin 1 YWWIR ARM
identifier >0 N

Revision Code
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AR % AT32FA03R5] $ifF Mt
6.6  Hpit

O B BRR S it (Timax) — € AN BEREIE 1045 H BB Lo 5 R R R Gl (Tymax) I #5% PRl 23R
AT A 5

Timax = Tamax + (Pgqmax x O3p)

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

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

* 67. HEMRARE
5 28 EAgI=A LA
SE B IE A HIT—LQFP144 — 20 x 20 mm / 0.5 mm  [i]{#E 48.4
SE B AE A HPIT—LQFP100 — 14 x 14 mm / 0.5 mm [i]{#E 52.7
Om | LFIR R —LQFP64 — 10 x 10 mm /0.5 mm [A]ff 55.8 °CIW
ZEBABE A HT—LQFP48 — 7 x 7mm / 0.5 mm [HJ 63.6
25 BRI AP HT—QFN48 — 6 x 6 mm / 0.4 mm [ 27.3
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= AT32F403 R % B F M
7 W HRARES

& 68. AT32F403 RFiT =AML E BB R
(pUE AT32 F 4 0 3 R C T 6
7 & B3 |
AT32 = 3T ARMIKI 3267 fdz il 2

M
4 = Cortex®-M4+FPU

T R

0 = Main Stream

7= i N 5l
3 =CAN + USBZJY

5% E
C = 48Jif
R = 64/
V = 100}
Z = 144}

AN ERA R

C = 256 K15 I N &R INAEA-fifi 2
E =512 K15 [ NS INA- A7l 28
G = 1 MFHT N R IN A A7 A o

3
T=LQFP
U =QFN

TR
6 =-40 °C%+85 °C

RKTHEZ LTI RCERL . B3R MMM RE R, 15 LT IHERy 08 5 A 2%
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A= AT32F403%5] BuRT M
8 AR

R 69. UERRA £

H#A fg 4 Bl
2018.3.19 1.00 | HAIRA
1. [B1E 728 P ¥ [N A7 A7t 75 5 R (1]
2. Fri 731 W S S N FEFE (Bootloader) (755 S R4S MG 7
3. B AALAR AU HLAI R T SR e IR RE S TR R T L
4. HiH AR0VE A HS IR 28k B 5 45 R B X L
5. A7 B {F REHSERFADC_INFIPCB 2 i)
1. [B1E 728 P 5 [N A7 A7t 35 5 BRI (1]
2
3
1
2
3
4
5

2018.6.16 1.01

2018.8.10 1.02 . B8 419 Vesprew Tl Z4214

. B A53USB_DP L4 B B AE

. B IHSESR 8% 5t = 1% 925 MHz

BTG L3 L e ST A R A (R I
B3R E R AR K E

. MikE Z55 RancS4L; Hih A56 1 457

B RO LI S P R LI () K AE s BT v I (2) 156 P v I
6. I A2 HI(5) A LQFP 100} 3 _EXMCH) i F B il

2019.4.16 1.04 | AT A44rh kT MDEX[1:0] /Y #ik

2019.8.6 1.05 | A2 RT3

2019.1.18 1.03

BEZLEA - W

ST EAT FSTRE AR MRS 777 AR 55 (KRN R JO AN AR 5 1 5 o P A S AR 0 7 BRI 35 A G KT A 54T

T R AR RN, AT LAEATT7 2O AT RTR P SO AT A B 75 BB R B4R AL BV AT o QU RASTRS AT 503 AR A
I P M EURSS, A R TERR JSARE B R A =05 PR iR 5% SRR R R FT R, S e Je DME Ty 1A AT AT
L5 = 7 7= i B8 35 B P T R P AR PR ORALE

WRARFERERE I I B Ak rh A BT, I, R R R 07 it ) P AT s AN AT T R BRI RAE, BB IR T4 & e
T8 AR RE P (S AR AT A R X AR X B L), BRARACAEAT R RO A S i B BROR FRAIE

HERS 7P P AR B R TTH T AU I e (A) XA RN ZORIOM A, e AidrScrf. Ba A& B0 7~ D) e 2 2R
MRS (B) MiAR; (C) IRFERMBIREFIEL; (D) AURFIBAURINEE, HIS(E) wlas. FAERR 7™ i AR RTIR R BT, TR
VT R R O T RTIR LA RIMERIG R VR S0 R T AT S, XS Eh S B, 3 ELA ) A SR A G A o R BT A
AEIEER .

ZERH BUHERE 177 & 0 AR T AR SCRS rh 4R A R 7 BRI B BOR R LB LRE K S RIS BURERF 0 1506 A SO HERS /07 i U 9547 T BOAE AT ERAIE
KA I HARL EAEATIE 2 1 sl IOHERs I AT 53 4E
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