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FIE KA RERAE

1.1 FRHE

AR Keil5 « 1AR8.11 #HTEM K. BT Keild ASSZH: PACK AL, #ASHERE H F g
i Keil4.

1.2 FEREUER

ES32 R Fr 52 fit 2 FhIE R ek £ ALD At MD:

ALD

RMEONTERH B, SROCE AR APL, @& K& .

MD

A RIF AR ARG R “87, 57 O, @EX TR R BOVAE R .

XSRS, 4 USB, P AL AC B AT DG H A7 AR S BN N Th RERON BB, X SRR
Rt ALD B, AFSEft MD PE. AR A ol AN R BOR AR s, — RGO N HEE A
HAEM ALD . TR HI P 2R TSR], AR P AR AR, SRR A 7 T S S

1.3 HERBEHRY

IR AR I S EOS TR, O G RIS T R R I K B AR AR iR (E . FCL
IWDT. GPIO SR ERSCFF 77 an 5 IRY s XRHIRY B A7 48 E AT 5 2 AT ZEERR 5 RIS (J8
5D, BMEEN SR FASEEN BEERR, BMERRS R (FRES). FERfrh et
FHNLZEFE SCHEAT fiff B DRAP AN G BER S o

1.3.1 FC B{Fip
INA7-¥5H) %% FC, FC_CMD 1 FC_CTL.OPRLD %47 %%, 5 M#AF 2 2R HOIRAS . 7 TEik
BHEN AR AT IR SRR, v 138 S A7 B p = AR BB . 35 FH P 7556 TR AT A B
BERRIIRET, LAUEHTRBRRE. HMBURTE, LEESMA 2 AMBEY, ERAHNREE
g Nl 2 IR, RBURRG FERKIR R BRSBTS, F &
FC_STA.CMDULK £k i & 5 AR, ubfoRAS A 1 0, FoRmIfst, w72
i,

FRBRAR Q0 R B :

¥ # FC_STA.CMDULK 3 0, J& T4 RS
X FC_UL 25 —2H % 4H 0x00112233

% FC_UL N5 4154 0x55667788

K2 FC_STA. CMDULK A 1, Hii\fiRei s sh

A w0 DN P

PRI R SRR RS, VO BUE DI R, X FC_UL IR A48 (Bt
0x00000000) 7 -4, 3 G A7 Ko 4 M BR B2 B o
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1.3.2 IWDT B{&#
IWDT %77%%, IWDT_BKPR. IWDT_BKRLR £l IWNDT_BKWINR, 5 1jj il #:1F f& 52 {F47 PR ZS .
fif 8 77 24T IWDT_BKKR 5 A\ 0x00005555 fiffihd, R AT f#ER S (R4 Thfig . £ %) IWDT_BKKR
BNIEEME, EHENFAERS VIR . BT IWDT S8, FARIESHFAERT, 4
XA AR VTR, 7554 33 A~ PCLK N BSR4 58 %, w1 IWDT_BKFR.BUSY 713

1.3.3 GPIO Ef&
Bk GPIOX_LCK ZF774%, % 10 BUEiife, I8uE S HE5 17 Thes, 15 GPIOX_MOD.
GPIOx_OT. GPIOx_PUD. GPIOx_AFL 71 GPIOx_AFH 7174,

IO BiEiifE, WHfE GPIOX_LCK ZFfi#y, 5 2 WHFEHIME, BIXFHE 32 fMEES A, 1
GPIOx_LCK][31:16]44 %2 GPIOX_LCK[15:0[HU 1B - 132205 GPIOX_LCK.LCKK £y 1, 44
SEVAZIER BT S 10 8iE iR, thDhsea e LiEios, R 2B AEkk.

1.4 B1EZHEES
RITRR S AR AR R “ 5 1 TEER(C_W1)” 15 #0REAE . X “5 1 7EE(C_W1)” 31748,
AR “pe-iE0-5 7 7 S0REHT “5 1 7EZ(C_W1)7, Bll& 5] Ebs S, Stk
Wi a2 .
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2R REEH
2.1 ZRZE 4 RCU

ZR Y Bh(SYSCLK)FE At DL R S5 -

» HRC (High Speed Internal RC Oscillator) - A #i7i# 4 MHz RC #E % %

+ HOSC (High Speed External Oscillator) - 41 s it £h 15 7% o

» PLL (Phase Locked Loop) - 4fiAH¥f

» HRC48 (High Speed Internal 48 MHz RC Oscillator) - A #ii% 48 MHz RC k%%

RGHEER, BRIMIHNE 4MHz HRC 1EA RGN B 4 H1 RCU_CFG.SW Ziffds, VA
IR GER Bl DI RGUN BHIRZ AT, 620U R H ARt BT 3 O LR B CARSE, R 7] B4
ARG, 3 RCU_CFG.SWS Zf7-4%, 7] LATRIA 24 Al RGN Shie 75 O S e e . SV,
Joi%i&id RCU_CON #4744, KHIMATI ARG Bl iR #R{ER, RCU_CON &fra 2tk
Jiff)e 5371, 24 PLL i T RGBS, PLL Bk A 12 %1 8 HRC. HOSC 5 HRC48,
[FIFEJCi2: 4% RCU_CON 27 4745 5 o

RERPI RPN, B R SR BT R BORH], B R G TR WAL R R A, ik
F Pk B 3 5 5 DI#E oK, BiC B AHB 5 APB #21E41%, AHB 5 APB i AT L E N 72MHz.
BT TR A BEB BIOIRAS, R BT I8 1) s 26 (Bus) BT i 5, i1 AHB S 2k £y HCLK, APB &
LIt iy PCLK.

B T R ANJUANRR R X B
* I2SCLK 4t

» USBCLK Irf

e RTCCLK it

» ADCCLK H}5h

« IWDTCLK I

» STCLK It

At P B A

* LRC (Low Speed Internal RC Oscillator) - N #fiki# 32 kHz RC #k¥Z#%, $eBtpr g 14
(IWDT) 5 SZR i 8l (RTC) i

» LOSC (Low Speed External Oscillator) - #MH{%E 32.768 kHz B B 7%, H A St i
(RTC) 5 #[R] 25 8. 7(CSU) i H

2.1.1 HOSC if%h (HOSCCLK)

SRRt 4hIE (HOSC Bypass)
AR LA R E IR, 5 277798 RCU_CON.HOSCBYP 5 RCU_CON.HOSCON 2 4
J& Fl HOSC Bypass Ihfg; ~MEBAS#hiE 420 HOSCI 5 BN -

SN TR IRY 2 (HOSC Crystal)
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fi. # RCU_CON.HOSCON fi#%#i] HOSC /5 5k H1; HOSC B #{RA& v #5
RCU_CON.HOSCRDY #r&EALHIN, 24 HOSC I aPfa e i An S Ari gl i 4k | 20 c B i

7o

FEREH 1: 24JF /5 RCU_CON.HOSCON J&, %% RCU_CON.HOSCRDY ¥, wAZ5iiN
A 1ms FEI B, 241 B 7 2543 3] RCU_CON.HOSCRDY=1 i, 14 %4 RCU_CON.HOSCON
KGR, HBbENM RCU_CON.HOSCRDY=1 A1t

2.1.2 HRC B%f (HRCCLK)
HRC I i 542 i P 4 mi3% 4 MHz RC #5437k . it B RCU_CON.HRCON fir#% i HRC JF
353 HRC IHAIRAS AT #5 1 RCU_CON.HRCRDY #REMIHiIN, 24 HRC IHlfa s, trd
LR RE L E S B LA

2.1.3 PLLES (PLLOCLK)

LA AH [F] % (Phase-Locked Loop, PLL)ZIEEALEiAH [F] % (Fractional-N PLL), 4 A\ B i i
v+ 3~16 MHz, %k RCU_CFG.PLLSRC i%#t HRC. HOSC & HRC48 1E N NI £J8, 5
FAHC RCU_CFG.PREDIV il 43 450K 45256 B I3 Y, #2130 PLL S0 NI AR 4E RFLE AMHz 2 4
By £ B B ARUZR J FBL A T 4~72 MHz, 6 I Bh A2 2 R 4% 3% 4% (Voltage Controlled Oscillator,
VCOH R L — A AZ ()£ % RCU_PLLO.FM, FM 345y b i b 4 2 [X i) i B3 591 2 8. 16,
32 B 64, MR & IS AN SRR e LL— AN AR 556, 1245 3 nT DL B th v]
AEEEL, B OFN 5 FK &Ml FN RRBHIIMR, FK on/hfse, KA. mE
RCU_CON.PLLOON ff%#i PLLO JT 5 55%H]; PLLO I #iuR#& 7] #5 h RCU_CON.PLLORDY #7
BALEHIA, 24 PLLO I fRoE i, brBEALKE i a2r B i B N s H AT

FK
fuco = feLLomX (FN+F) , 256MHz < fy/co < 576MHz

f
foLLo = % FM = 8,16,32,64

PLL fHC & (BRI BHIR AL T BN R 1€ )b AUHE PLL JF R Z T 5€ . JHR PLL J&
VA BSIE, WASERKA PLL A AT IEHCE . Bk PLL BCE RRAEIT:

%M PLLO, #t5%€ RCU_CON.PLLON=0

ffiih RCU_CON.PLLORDY=0 Ji, PLLO 7 5& 8% i RE
e B H P /&R e IE

FHJF R PLLO, & RCU_CON.PLLON=1

%1% RCU_CON.PLLORDY=1, %4 PLLO % 4fae

ok~ w0 NP

2.1.4 HRC48 if# (HRC48CLK)
fii  RCU_CON.HRC480ON fi % #| HRC48 JF Ji 5 % [l ; HRC48 I £k 25 I # ih
RCU_CON.HRC48RDY & LA, 24 HRCAS I i i i 2 e i B AL 1 BB Ay i LA
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HRC48 iR 1 T RGN Bz 4h, 7RI USB 5 12S M. £ USB IR A+, HRC48
RC I Bl IR % # 5 LR 22 570 (CSU), $R A3t USB AR vk e [ I i ; [7)28 52t CSU "I H] USB
f¥] SOF £/, LOSC BSMBHING S, HBIRIHE HRCA8 IR &K .

2.1.5 LOSC 4 (LOSCCLK)

A ERETPIE (LOSC Bypass)
AP R I PR, 15 2 Z7 A7 % RCU_LCON.LOSCBYP 5 RCU_LCON.LOSCON 2 4
7 J3 F LOSC Bypass Thfg; #MEEH IR LOSCI 5 BiFA .

AR AT RAIRE 2% (LOSC Crystal)

LOSC 42 i AMT 32.768kHz A1k fit 44135 2% B — /AR E R I B4 i, mT F 1 S i b
(RTC)iH- 75 F i, Bt RCU_LCON.LOSCON fida LOSC JFii 53H; LOSC 4k
AF#H RCU_LCON.LOSCRDY #rENM AN, 4 LOSC WHepfa e it Fn A0 B i H s e &
N A

2.1.6 LRC B4 (LRCCLK)
LRC W HBIKIHE RC $i&3% a4 » /& — MEIHHER 0, 377 AEARIhFERE U R ik /M 1T 149 (IWDT)
AN I B (RTC) RSB 4T I Bl K41 32kHz. it ® RCU_LCON.LRCON fi %] LRC JF
B 5%H. LRC B4k n #5 1 RCU_LCON.LRCRDY #r &AL, 24 LRC WH4tfaEnf Fr&
R PR B Zhic B AL

2.1.7 H#HRERS (CSS)
HOSC 424> % 45 (Clock Security System, CSS)J& — /N R Gt %ML 24 R G H4hiE ] HOSC
W, AT Bk HOSC RAEME, TM-FERGIN, &G H AN ZERPIRE . 7 L&
RCU_CON.CSSON Jf/AEC I 24 R4, KA Y HOSC KH#iJ )3 A5 5 E 4 Re e if
B R, JF BAEMIINE] HOSC 5 1L 5C 1], JF H sh Uik HRC.

2.1.8 $FHRXPLIP
DL I R R [X B X S SRR o I

APB HOSC PLLO HRC48 LOSC LRC

ADC i} (ADCCLK) ®
RTC % (RTCCLK) ® ®
12S i} 4 (12SCLK) ® ® ®
USB i 4ii(USBCLK) ® ®
IWDT 46 (IWDTCLK) ®
System Tick il 4#(STCLK) ®

% 2-1 Clock Source
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2.1.9 MCO K8 (MCOCLK)
s ) B8 I it T B AR VP I RS S B MCO, R T HR AR 75 LA T 24 4 A s B
He ki N iR % 5 it B RCU_CFG.MSW 34 i 4, 1475 75 3k 7] LA # RCU_CFG.MPRE
4 ol o SN B AT 40400, TT LAY 2. 4. 8. 16, 32. 64 B 128 {5, T L& Fhint £
i

2.2 RTIFEMREERAE

VERF 1 REFHENEDFER, el 5 75 58500 55 45 i A]

KT #E I (STOP/STANDBYO/STANDBY 1/SHUTDOWN), 44 15| il WKUPx Mefil J5, 26 2513
Kl bR £ SYSCFG_WKSR.WKCLR, k& mefig s, SYSCFG_WKSR.FLAG CiEk, £
AT 125us ZJ5, A Re RO AR DI FEZ IR ARE .

2.3 FLASH it

VERE 1: FLASH 54" (RP) L & ¥

o [E RP A level %4, NERIAAIRY

o ACE RP A4 levell (RYG, HICEFATREF FHL HEIK: &% RP %549 R F#IK RP
0N levelO, Fifilk Flash 485

o ACE RPN level2 {5, HIEHATRET NS MR, A& RP 554,

VERED 2: FLASH %545 £ 4 (Wait Cycle)
RGINZAGAIT , DRI R 0511 FLASH %5645 i i FC_CTL.WAIT, (R % 3 N5f i,
mrE.

ARG BH FC_CTL.WAIT

>72Mhz 3
72Mhz= fsvscik >48Mhz 2
48Mhz= fsyscik >24Mhz 1

24Mhz= fsvyscik O(F451%)

#* 2-2 FLASH %515 % (Wait Cycle)

2.4 BEF

WRER 1: BT SRR
4 {fif ESLink II(miin/Pro), &8 A E 2 )5, FEWHSER Eh, AR iR,

HEREIN 2: BOR L E ¥
BOR Hi k52 (Level), 2% E s T MCU LIEHE: HESEREE, ES%
ES32F0238 Datasheet.pdf

FERZEH 3: IWDT LB+
IWDT BB IS G, WAL, ik 1 B k4 \WDT E67, SCEFB S s S A I
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FIE AR

3.1 GPIO &

FEEEW 1 KEHK GPIO HAbHE
R ARAF R GPIO 511, #iUXE GPIOX_MOD MR (11b) 3 B2, LLBE IR S
o EHWENHAER, FRE GPIOX_PUD, by B BH#: 2 FysEiin T~ 4 B BH 51 Hh .

FEEET 2: GPIO i O & HififE
FEATAME B E 10 B FHTIRERT, SEHlE GPIOX_AFX 2ifEss, 1L AFx SR, ¥
GPIOx_MOD it & A& FZh e (10b).

TERFI 30 KT C i 5| i

M R G AR ThFER I (STOP/STANDBYO/STANDBY 1/SHUTDOWN), PB00~PBO07 J& T Mt
FEGIE, AFx 2 FHMISEESEE WKUPX, 54T Al DihE SYSCFG_WKUP.WKEN, Jfikf5n
FEEt SYSCFG_WKUPWKEG J2& 7S el R BEiE i .

ERFI 4: (DR IIZERF IR

X ARG MR ThFE R U (STANDBYO/STANDBY 1/SHUTDOWN), PB0O0~PBO7 ] 4k A ik
THRERE R B0 51 B2 R4S, 40 GPIOX_MOD #ii N/ i, GPIOx_PUD b4 Al R i
GPIOx_OT #E# I F1 GPIOX_DS #iithikal, X4ERFBeIRES, AYERrarf7 a8 2E .

3.2 DMA £t

VEREH 1: DMA i & {5 18 2415035 45 7 (DMA_PRI_CHOx_x 5 DMA_ALT_CHOx_x)f#) /772
YECE DMA (Sl 6 5dE Zr 78, SAREMES, FHIAEIEESSANEE 8, AR
T EEENEIIN, EREMEEILE, e EA FHIERES A

ERED 2: 4 DMA 217, CPU X} [E— /MM ER 0751 24 DMA 1247, CPU ZX}[F—
AHNK XA TERAE AT, SN 4T DMA (58 #F8 & 75 B 58 i, FEt T CPU [1#:/F . DMA
B R T O, WA DMA _CHENSET 27 s Sl RA .
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3.3 UART Bt

ERET 1: HIERR

o KA R 2 (UART_RIF.ABTO), &I k2 H3lTE R (UART_MCON.ABREN), #
WO B S RE AT, [ S A 3 A0 B 3R % (UART_MCON.ABRREPT)ifiE. # H
SR T, (HEFEIETUANR,  F P 5 S AR E 3R R T (UART_MCON.ABREN)
g

HEEHED 2: REEPBEETR

UART TX $is B 52e /7, 75 UART_TXDATA #7/74s 5 TX fife %7 /4% Tl UART_TXDATA
NAE, bk g, Y HEEEN UART _TXDATA 5, HUESLEIMER S TX fif 17es,
UART_TXDATA A7, BORAEZS . BRI 588 — B8RS b, J T 5%, Kt
Wik B AR, RIETERR T T IE'S UART_TXDATA.

3.4 12C R

FERED 1: H AL NBYTE

12C 3£ ¥F & K 2M6=65536 Bytes 1) 1 fii #i & , 4> %l B & 12C_CON1.NBYTES 5
I2C_CON2.NBYTES & f£-#i: &5 75k K T 65536 I, fEAL 4 AT AC & 12C_CON2.RELOAD
K, 2% —2% 65536 Bytes 1L4ii5¢ )5, SCL WAHifil, MU v HEHHHE 55 — /&% NBYTES
&, BAMMH NBYTES H M, F# I2C_CON2.RELOAD if &, 4RIt A
I2C_CON2.AUTOEND Ififig, 12C £:7f I12C_CON2.RELOAD &[5, HBhKi% STOP {55 .

VEREI 2: K%k ek 7 X

12C TX #Hiteimseds, 7 12C_TXDATA #ifids 5 TX Mk %7 8%; Tk I2C_TXDATA H=,
SR A, JEHIEIE N 12C_TXDATA J&, 3 v RIg B3 TX LB &7 5%,
I2C_TXDATA A=, FRRKREZHFW . BRINSH WS 8E 28R h b, o T %%, Fikh
AR, RATER W ERS 12C_TXDATA.
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3.5 SPIEHR

VEESEIH 1: K% FIFO 2247 il ab 31 7 3

SPI %% FIFO tlbikr& A AWM, K% FIFO 224745 ki (SPI_IFM.TXE) 5 & 1% FIFO ZZ1#1Ik

T HME B (SPI_IFM.TXTH). 43k N Wb BRAR RS, 55050 5 R P I RIS SPI_DATA.

AR, AT EEGIES SPI_DATA B, &A= FIFO i i A IR EAE, 4t DL mfh oy Uk

7

o J7E 1 Wik FIFO 42508, #HL SPI_STAT.TXFLV #%/£8%, %~ FIFO CHEABIELE
(Bytes), AIHIWrFIHAZ/HHE .

o J7VE 2: Wl FIFO 275 2, 2HL SPI_STAT.TXF 2%ifias, #on FIFO &if, AAI7ESEASL
e

HEREW 2: #2UK FIFO 247 ik 75 20

SPI #:i& FIFO i Wrbs & 4 A =R, #2IX FIFO 247 k2 i (SPILIFM.RXNE). U FIFO 2%

FEH BT (SPI_IFM.RXF) 582U FIFO Z247i 5 WA - W7 (SPI_IFM.RXTH). FIFO Ihag EZ R T

PTF SPIUALS R, NI KL/ RXF 5 RXTH Rligf:, SCREEEE; S4iE A\ Pk bR

PRI, S5 SR (%72 )SPI_DATA, 4 FIFO ik it B £ 45, SRt LU N R o7 kG 2

o J7¥E 1 WA FIFO L7725 1A, #HL SPI_STAT.RXFLV %7£4%, %7~ FIFO #Ik Bytes % &,
EEZ|REaEZIE €/

o J7iE2: Wik FIFO £ 0%, #HL SPI_DATA ¥i#i, Hlr SPI_STAT.RXNE %17 N 0, %
7~ FIFO &7, #idE Citiua .

ERFH 30 MU, AR R T7E

SPI it B AMNUES, $HE SPI_DATA #ds ks, @i &% FIFO Z2A7K T E RS TR
HAL(SPI_STAT.TXTH)& H Wi (SPI_IFM.TXTH).
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3.6 RTC &

ERFH 1 %E NSRS

FE RTC it ui, bl BCD #% i & H # (RTC_CAL) 5 i 5] (RTC_TIME) :
RTC_CTRL.CKSEL i&#m kN LOSC 5% LRC; ¥ HE /A% RTC_CTRL.PSCALE 5
RTC_CTRL.SCALE k=4 #ffi 1 #(IMHz)# 505 5 . 2 /E 232NN SCALE=0xFF,
PSCALE=0x7F, ffifH4Mil 32.768kHz f ik, #i% Ny 32768/(PSCALE*SCALE)=1Hz. 5¢hH:
A€, J7al IS RTC(RTC_CTRL.RTCEN), M40 RTC, A &ekif a5 H 517
.

VEREET 20 B ] S ]
HT RTC BT & hrarfeas X, RGBT E e H AT, AT & RTC_STA.SYNDONE {554
1, HPR B Y5 R .

HERED 3: Rk S Mz

T LOSC iR 32.768 kHz, [KIt£e b RTC AR AME ik, LAEAIRF = A HERIR 1 210

RTC &5 . THEAMEEMEN 7 0A LA 2 Fi

o 71 AITRE RTC AMEThAE, BT RTC HHNH 5, ShRHERE 1% 244 (ppm).

o J7i% 20 i RTC 1Hz {55 filk Timer 1807, #EH H RTC 1Hz iR ZH (ppm): M7
FITHESRH HR 2248, A4 52 PR T RGeSO e B2 (R o mm , (ELERUASHR 22 (B A B TRD S 925 1 SRR F
% . 24l M ARGHIE N 8MHz, FIH RTC 1Hz {5 Stk Timer i+%k, Timer &80 Frit-$1%t
B4 F53E T 8000000, (K1t Timer 1-40{f 5 FHAE{E (8000000)FH Y , BI A] HE5 H 17 248 (ppm) -

L H AR 2 (ppm) B 5, B iR 2 Se T b 32768, FiFR B/ NERE 1/4096, BIR[#5%] RTC
RHEEUE, HEUEIE N RTC_CALIB.CALIB; kit imE{HIIIES{E, %% RTC_CALIB.MODE i%
PEIERAES AR, B e T R i H sh AR TN BE RTC_CALIB.CALIBEN.
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3.7 ADC &t

EREW 1: L& ADC i Hiss
& ADC T4 45(ADC_SMPT1.CKDIV)AL & I, 411 ADC 5% H KRS
(ADC_CON.ADCEN), A ] &4

VEREIR 2: ADC FasE i e

JFJE ADC I, W] %7 /¢4 ADC_RIF.ARDY #fiih ADC 2 siss: (A4 RG4% APB_CLK
P T 24MHz i, B T il ADC_RIF.ARDY #3EAL, DAZURIES £ [ KT 1.75us, ADC
A HIRFRE

YR 3: ADC ik | zh R e

AT ADC 2 i, ©Zi% AR RS ADC fii#s % T (ADC_CALCR.OCOMCOE) i
# #(ADC_CALCR.GCOMCOE) . 47 £ #E /i, 2o @ N ¥ B 4> & IR Vres, W4 H
SYSCFG_PWR.RESSRC 4 SYSCFG_PWR.RESEN £ 51t & A4 MEE ADIN18 SRFEE A
¥ (ADC_SMPT5.CHT18), It i 1%}y 5T(ADC_CLK=12MHz, 0.543us). JF /i ADC X #E
ADC_CON.ADCAL, #fiik ADC_CON.ADCAL=0 i}, 5¢pghiift: B 2Rk

YEREIA 4: ADC BAF A 3h R UE

A RHETT I, 28 i ADC R P HEBH 23 s YR VRes(ADIN18) 77 =X, R HZ A0 y=ax+b,
HER B IR 7 (b) 5328 5 (a), 7RIS 2 AN EE IEE. K R (b) 5 1E a5 R 5L
(a), 45 A\ ADC_CALCR.OCOMCOE 5 ADC_CALCR.GCOMCOE #f {742, ##{it ADC %k
TEAMEAEH

SR

o x= WHIHFH BT VRES(HL 2 N HUE A7)
e y=ADC B {H

o a= Mz %L (Coefficient)

* b= fWfET (Offset)

BNmBE TS5 R R

« ADC_CALCR.OCOMCOE, [ T Offset KfJy i, WA4IH 2 BTG, FEBA
BRI

* ADC_CALCR.GCOMCOE, A7t 25 %% Coefficient 3¢ I 1024 J&5, A WA FF /A4
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VEREW 5: N #HS% )k VREFINT, #45 ADC 2% i [t VREFP SZfrH/E

T VDDA 5 VREFP 4%/ —#2, ADC B it i %I K A 5V(Vopa), 1EARHE 2 488 ANA,
Vrerp HLEA AT BEAN R SE 0 BV HUE;  [RIH 48 FH 4 356 225 i & VREFINT(ADINA7), SKiEH
SEBRIY) Vrerp FUEHUE ;. 554M% E ADIN17 K45 112 (ADCADC_SMPT5.CHT17), IthJE#%CH
5T(ADC_CLK=12MHz, 0.543us).

ADCyReFINT cAL
V =Vppa X =
ReFP=VDDAX —2pG

* ADCVREFINT_CAL: BH(C 7 SYSCFG_ADCVREF #fH
» ADCVREFINT: 5~ ADC Ut VREFINT Jr#3 ADC #{d

¥E 1: ADCvreriNT caL, fLEZEF=HT, ADC(IRMEG)HUFE VREFINT HEESME, FERE 75, Bt BUEAR
A,
¥ 2: ADC BURE VREFINT HJERF, &7 VDDA=5V HPIRZE T .

EEET 6: e ADC &5 184w A SLhr i 58
H1 T ADC T ZI FE IR H AR 5 A2 B VDDA 284, 5 EEHURI A AG I8 1 SEBR A ISR, 205G 58 T
EHEIS, HG Veere SEPriE, AEM LN AR R R A G TE 400 ik .

VRerp

VAN=EOLL_SCALE “APCAN

* FULL_SCALE : ADC #ith e K il R e, 12 B39k, FULL_SCALE Jy 4095,
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3.8 REBNER

EREW 1: BN E

TP AR B L Virs, 2 %323 ADC 11518 16(ADIN16), PHtZislic & ADC MR E &,
A AT i ADC HRA3 I E 50 E (ADCrs)s vE= % & ADIN16 SKAf 1% (ADC_SMPT5.CHT16), It
JA %N 51T(ADC_CLK=12MHz, 4.375us); ADC &5 E 2 fi, ADC WA iinE. 2
A ATHER H Vs HLUEAA:

VRerp

Voltage Temperarute: Vrs=ADCrs* e g AT E

R 2: iR EHEE

2 ADC HUfS i 5 A% 84 Ha R 2 (B (ADCrrs )i, 28 B A sUHESR IS SE PR 5 (Temperarute,® C). it
SR, AEAS 2 NBEL, 4 iR A R 30 i RSB (Vao) 5 i T4 (Avg_Slope); Vo
f) ADC %t (ADCao)f7 i 7E it B 7+ (SYSCFG_ADCTEMP.ADCTEMPL), Avg_Slope [&5E N
3.75 mVIC(ZEHIET ). HEEERBIL T AN, ArHER B SEBRRE, RERZEE E10%L
Mo

o LRI EE 30 S LA

_ Vbpa
=ADCa0* BT _SCALE

Voltage 30°C: V3,
o DRI H AR
Voltage in°C: V1s (B H VR FH I 1)
o SERREEITHE

(V1s-Vao)

Temperarute(in°C)=AVg Slope><1000+30°C

1z RSP H R (Avg_Slope), 4l R L 1 £6(-10~70° C)100 MEA, FrfG 2 rifR, $ou4 mv/eC,
ESHHIETF M

VE 2; IR/% 30 i ADC #{EH(ADCso), #tEAEF=i%IRT 30 JE(+5° C)if, ADC(RHES)IFEEUE, F/TENLE
F, AR B A .

¥ 3: I 30 FEi ADC #{E(ADCso), /&7E VDDA=5V [RA TR, Fifd10) ADC BURE(E; 35 B I, VREFP A
& BV &M, FHRESSMTE BRG],
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FAE REHEBRSREFEEREMR
4.1 BU/NRGHBEE
4.1.1 LQFP64 #HESHEBE/DNRGHER

o
VDDH | #PIN1,32,64

3 x100 nF

+1 x 4.7 uF
VSSH | #PIN31,47,63

o

VDDA | #PIN13

10 nF
= ES32F0283LT

VSSA | #IN12  (LQFP64)

i

VDDUSB | #PIN48

100 nF
VDDH

|||—|

Rpu
NRST

#PIN7
100 nF ‘
L

|I|—|

4-1 LQFP64 #3505 A fie/N RS

FE A R AR AUE R IR RS A A (I R); KSR AU T REFEIT S (KA B I, A REDRAIE S )T IIE AT
PEfE

¥ 2: NRST 51 IR RC KA, SCREPES EAr( Eir RBEAE, 3258 T Ut 1Y), AR 100nF.

¥ 3: VDDUSB HUJRGI I, oAt i, Wty S VDDH M, JF/5 LDOUSB M s e [ 23 5
(SYSCFG_PWR.LDOUSBEN=1), VDDUSB 3| it 3.3V HiJk.
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4.1.2 LQFP48 #H¥EGHEBE/NRGHER

VDDH
VDDH | #PIN1,24,48

3x100 nF
+1 x 4.7 uF
VSSH | #PIN23,35,47

o

VDDA | #PIN9

10 nF
= ES32F0283LQ

VSSA | #PIN8 (LQFP48)

i

VDDUSB | #PIN36

100 nF
VDDH

|I|—|

Ry
NRST

#PIN7
100 nF

|I|—|

Y

4-2  LQFP48 H#5 J f/h RS L%

E 1 G H AR AUE R B G AW EIR); X AW T BRI S AR B, A B RIE S T RIEAT
TERE

¥E 2: NRST 5| IR A RC 247, RN LR FHAE, WESE R TF M SRS, B4 KA 100nF.

VE 3: VDDUSB HLE 5|, FRi&sfasmss, Wity 5 VDDH MHiE, FF)3 LDOUSB A B ikfe k48 /5
(SYSCFG_PWR.LDOUSBEN=1), VDDUSB 3| it 3.3V HiJE.
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4.2 HHEHER

4.2.1 A& PE HOSC 5 LOSC
FERET 1 A A

AL, 52 ES32F0283 4t F-t, Hipearik= 1y,
VEEREY 2: RESEEN

AR R N R = 5ET IC, #EfRERE .

4.2.2 USB
EREG 1 WESHEN
USB DP/DM NZEoE 52 fe iy 5 s, ML R IEN, LA R H AR EmECR .
o RESifEE LI ELIE.
o RELHESL, XN EELREATH WAL G LB INZ iy A B, s
Wi 2 % ) (55 se 26D, HRs Al E
o XWRCPATIEL, PRIEMIRZCER G, 84 90° FELk, B 45° ZRUFfEL 5 5.
o ESNREKTILAS, KEZEFEHIE Smil LA ZKAILE, SRENFMmE, sE AT
W, G S .
o NTRESHRY, EREVFRRFLT, HAME S ML Lt #2270 &) a0 20mil, i
7257 4 A B S AR 22 0 R R BEL BT AR

4.2.3 ESLINK Il 5iF&#0
EREW1: R
PA14 5 PA13 5| HITi% A ESLINK Il 5iiE#H: 11, PA14 y SWCLK Bk A\ T, PA13
4y SWDIO ERICAA B, RGN AN, Huti O E MM 10 Thign, mFELgER
ESLINK Il 5 i&E4: LT RE, 250 Fi8E NRST 3IZhRE, 4 fEfE NRST=0 itf, %%& SWCLK 5
SWDIO k.
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