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F1E BHFREETH
1.1 FFRHE

PR Keils « IAR8. 11 HEATEMFIT K. HI T Keild ASSCHF PACK AL, AR F P 4
H Keil4.

1.2 PFERBuL#

ES32 AR5 Fr R ft 2 MR % bk 4 ALD At MD:

ALD

RMEONTERH B, ROGENAMENRR APL &G K& .

MD

B F R RAIRION “B 57 0, S IR BB

XG0 USB, 1 I LI B O A A7 A% SR B D BN BB, X e R
IR HE ALD FE, ANFEHRAE MD o USR] R R AN R BEORARE A, — A LR R
BAEH ALD . wl LA R s S A, SInARY eI AR AR, B AR A BT R R

1.3 FHHERBHY

DN R RE B S BUSATHNR, O BRI w A A T AR ORI i A7 AR k3R M. FC
IWDT. GPIO S8R ar f7 a8 5 IRY", X HORY A A7 88 BEAT 'S5 22 A/ BAR B 5 IR YVIRS (fo
5D, BNEEN G R FASEEN BEERR, BERES R (FRES). FERrh it
FHNLZEFE SCHEAT fff B DRAP AN E RELR 7 o

1.3.1 FCE
INTE5H 2% FC, FC_CMD 1 FC_CTL.OPRLD #7748, S M#/E 2 2 Ry R A . H ik
B INAE AT AR SRR, 7 8 S NP A Bl B AN BR BB . 45 FH P 35 R AR AT R B
BERRIIRERS, DAAUCHHTABINRE . HMBINTE, LRESmA 2 AMeiEs, AMmAEREE
SN 2 HEHR, MR, FAASMKIBARE EBUIRES . U EBIRREE, HP &Sl
FC_STA.CMDULK 7 K52 & B8R, MRS RN 1 B, RORRINES, w5 2%
5.
fRBLRFE Q0 s

K7 FC_STA.CMDULK 4 0, J& T4k

% FC_UL 3B 55— 41447 0x00112233

% FC_UL N5 4154 0x55667788

K7 FC_STA. CMDULK A 1, Hilfdaipizh

b=

L R iR SRR, EUCKHBUE DIRERE, X FC_UL IR PE (] tn
0x00000000) 7 -4, 6 G A A7 K 4 5 B FR B2 B i
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1.3.2 IWDTE{FI
IWDT #774%, IWDT_BKPR. IWDT_BKRLR £l IWNDT_BKWINR, & jj [l f& 52 {547 PR 2
fi ey 7 X IWDT_BKKR 5 A\ 0x00005555 fif#ihid, B o] ffFx S (R4 Dhfe . £ %) IWDT_BKKR
GANIEHPME, B ER TSRS T IWDT 9788, e & Hamesd, 4
X E ARG I, FE45 33 A PCLK B ¥ 4 5k, 7 iH IWDT_BKFR.BUSY i #5
AT TR -

1.3.3 GPIOE##
it GPIOX_LCK {748, %4 10 8 iifs, Wl S 7RSI Ias, 45 GPIOX_MOD.
GPIOx_OT. GPIOx_PUD. GPIOx_AFL #il GPIOXx_AFH 771725 .

1O #iEifE, FEME GPIOX_LCK Zifids, 5 2 JAMHFEEME, ®IRTE 32 MEFES AN, 1
GPIOX_LCK[31:16]:441/& GPIOX_LCK[15:0]HL [ {f . 1235 GPIOX_LCK.LCKK iy 1, 4
EFEIER IS 10 Bl hae, HLIhae A s ik, R Rir KA R LER-

1.4 B 1EZTHAFR
T bR R A SR T 5 1 IEE(C_WA)” SRR R, X T 5 1 15 R(C_W1)” 5458,
AR “i-E0-57 M dbF “5 1 BE(C_W1)?, BLE Rebrd iy, SR
TR S
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F2E RGEH
2.1 R4k % RCU

ARG B (SYSCLK)$AE LA T SR JK:

¢ HRC (High Speed Internal RC Oscillator) - A #BE# 4 MHz RC 1R %

» HOSC (High Speed External Oscillator) - #h i i 5 7% 28

e PLL (Phase Locked Loop) - #ifH¥f

« HRC48 (High Speed Internal 48 MHz RC Oscillator) - A #=i# 48 MHz RC ;¥ 7%

RGEEE, BNEH N 4MHz HRC 1 R 41 B . 4 H1 RCU_CFG.SW Ziff-ds, VA
RGNS B DI RGN SR 2 /T, U DR H BRI BT AR OF ELI Bk AR E I 4 AT B e
ARG B B2 RCU_CFG.SWS F 17, F LA N 1T RGN iR 1 O e e il 1R
Toi%i%iE RCU_CON Ziffds, KRHIYHTH RGREhE; 4iR#EE/ERT, RCU_CON Zifidi 2 ik
Riff]e 5—7J7 M, 24 PLL i M T R ehER, PLL BT R IZ% 8 £ HRC. HOSC B HRC48,
[FI R JCi2: 4% RCU_CON Zi {745 5 [

BERPI BHE AN, AL BT R BORH], BE AL R G TR AR IR R AUa R, ik
F PR S 7 5 S DIFE R oK, BiC B AHB 5 APB #24E413%, AHB 5 APB i = AT i B O 72MHz.
BT FEA BB BIORAS, B BT I 1) 2 (Bus) T4 s, 4 AHB S ki £y HCLK, APB &
2L B0y PCLK.

B 1R A LANRRIR X B
* 12SCLK 4

* USBCLK H#f

* RTCCLK i

* ADCCLK I

* IWDTCLK B} %

» STCLK 4

FoAth fry et A

* LRC (Low Speed Internal RC Oscillator) - P 32 kHz RC k% #%, &M E 1%
(IWDT) 5 SEzi i Bl (RTC) i FH

» LOSC (Low Speed External Oscillator) - #MiB{Ki# 32.768 kHz N8R 7 2%, F& A S IR
(RTC) 5 i [F]25 Bt (CSU) 4 A

2.1.1 HOSCH# (HOSCCLK)

SRRt 8hJE (HOSC Bypass)
HH AN (A S B BhR,  WE Z7 A7 4 RCU_CON.HOSCBYP 5 RCU_CON.HOSCON 2 /My
J&i ] HOSC Bypass DifE; AMERIH e 2425 i1 HOSCI 3| i .

AR AT R AR 28 (HOSC Crystal)
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fic 2 RCU_CON.HOSCON fiz##iill HOSC 13556 H1; HOSC I #ufR 7 m #5
RCU_CON.HOSCRDY #rEALHfIN, 25 HOSC I 8z & I An S ALKl i 1 E B Bc B v L.

HEEFI 1:247F /5 RCU_CON.HOSCON J5, “#f§ RCU_CON.HOSCRDY Frifiiftf, WAZIIA
Tms @KL, 43X B % 4 F] RCU_CON.HOSCRDY=1 i}, %54 RCU_CON.HOSCON
KWJRFFFH, EEIbRER RCU_CON.HOSCRDY=1 Ak,

2.1.2 HRCH4} (HRCCLK)
HRC W 8155 & N # =% 4 MHz RC #ik%#~4:. BiE RCU_CON.HRCON fi#zHi] HRC FF
5 5H]; HRC I 4RZ AT #5 1 RCU_CON.HRCRDY #rEMAfIA, 24 HRC B #hfaEmf, Fr&
LR T ) Bl C N e A

2.1.3 PLLEM (PLLOCLK)

UL [F] % (Phase-Locked Loop, PLL)JZAEBEE A 518 (Fractional-N PLL), 4 NI
AT 3~16 MHz, i%id RCU_CFG.PLLSRC %4 HRC. HOSC & HRC48 1 Jyfit \ B £,
P41 RCU_CFG.PREDIV T/ AT A2 b 2IVE BBl , - @2 PLL S NI 4 R 7E 4MHz /2
A s B B R TG T 4~72 MHz, fai H B a2 Tk #5425 (Voltage Controlled Oscillator,
VCOZR LL— AN AT A8 K £ % RCU_PLLO.FM, FM 440 i 22 [X |A) i 48 45 1) 72 8. 16,
32 B2 64, IMEEIRG & I A4 NI esesfe DL — AN nf AR A5 28, i 2 n] LU B it ml
AAEEE, H FN 5 FK #6], FN RRBHNERE, FK 2R/ mgsE, KA. iE
RCU_CON.PLLOON firfil PLLO JF /& 554H]; PLLO it 4k A4 T #5 i RCU_CON.PLLORDY #%
BAHAIA, 4 PLLO BB ERE T, AR AR B A 1 B E s s

FK
fVCO=fPLLO|Nx (FN+ F) ,256MHZ<fVCOg576MHZ

f
fPLL(,:% FM=8,16,32,64

PLL FAHCE (B NI BRSO . TR B R 0E )L AUE PLL T8 Z BT 58 JT)E PLL )=
A B I E, LAYeRM PLL A RTELE R E . 20 PLL BCE MHRE QT

52 PLLO, #t%€ RCU_CON.PLLON=0

#iik RCU_CON.PLLORDY=0 J5, PLLO 74 5% H AL
Bt & P # kg Ik

FRIT RS PLLO, # % RCU_CON.PLLON=1

4% RCU_CON.PLLORDY=1, 4£% PLLO % i ghfa

a > bh =

2.1.4 HRC48 4 (HRC48CLK)

fic # RCU_CON.HRC480ON fi #% #il HRC48 JT Ji 5 ¢ 1] : HRCA48 I # R 2 7 #5 i
RCU_CON.HRC48RDY trEAHAIN, 1 HRCA8 I £ F2 5 I A AL B i1 | B C B A i FAr

HRC48 i ffx 1 T RGE s 4, AT H -1 USB 5 128 N . 7E USB IR HI ', HRC48 RC
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I BiiRG A S HC IR 2D Hot(CSU), #efit USB Ahi ksl BEfIm o [725 8.0 CSU AT USB
) SOF £, LOSC s NG S, Hah i HRCA8 Ik &M=

2.1.5 LOSCH4 (LOSCCLK)

S ERET8hYE (LOSC Bypass)
AN A R e, R E %77 %8 RCU_LCON.LOSCBYP 5 RCU_LCON.LOSCON 2
A7 JE F LOSC Bypass Hifig; AMEBIHEpIE 0420 H LOSCI 5] BN -

Shfa SR ARG (LOSC Crystal)

LOSC il A 32.768kHz A7 5% b AR av Bl — MRUE (R I R IRFE £, 7T i Sy i
(RTC)iH#f a5 H Jj. i RCU_LCON.LOSCON fiz#zf] LOSC F )8 5 ¢H]; LOSC Btk
A F il RCU_LCON.LOSCRDY #R& ik, 5 LOSC I s I b5 s e 4 B H S C B
AL

2.1.6 LRCHE!4# (LRCCLK)
LRC W K# RC #iR 788, /& — MEIIFERT 2R, HrT AR Sh#ERE 20 ik AN & 114 (IWDT)
RIS i 50 (RTC)RESHEAT: iz k%1% 32kHz. 7t E RCU_LCON.LRCON fi#5 ] LRC FF
Ja 5% M. LRC I4IRAS 7 #5 1 RCU_LCON.LRCRDY #r: &AL, 24 LRC W4t fa i i br 47
KA B BB s A .

2.1.7 WHEERS (CSS)
HOSC 422 4> £ 4; (Clock Security System, CSS)#& —4> &4t 2 M1 H]; 24 R G 4i% ] HOSC
B, T Bk HOSC KM, 1M FEARGIHL, B%NHBASZEPRE. 7TRLET
RCU_CON.CSSON F 5 8k Il 22 4 2 4, R 24 HOSC B4 f5 HAZ S5 Fa e A Re I Ja i b
ARG, FEHLAENNE HOSC 5 18 XM, H3h Pk HRC.

2.1.8 HERXHuUP
DL I SRR [X B X B SR S I

SourcelP ‘ AHB APB HOSC PLLO HRC48 LOSC LRC

ADC Iit4#(ADCCLK) ®
RTC I 4i{(RTCCLK) ® ®
128 i 44 (12SCLK) ® ® ®
USB k£ (USBCLK) ® ®
IWDT K (IWDTCLK) ®
System Tick i} #f(STCLK) ®

% 2-1 Clock Source
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2.1.9 MCOFH%f (MCOCLK)
Tocqs ) B IR pb i H Sh BE AL VR I B 5 S H B MCO, [ T 4R AU 2E LA AT 4/ Hfth 5 B mfi st
B NI B o % i B RCU_CFG.MSW i #3:4y th inf #tr, AR4f8 75 3k T AT & RCU_CFG.MPRE
Wt ) B B AT 0, WTRAZMA 2. 4. 8. 16, 32. 64 B 128 . A LAMEEE & Rhit b
.

2.2 {RIIFEMIERE

ERED 1 AR, MalE 5 55 50 S A5 i [H)

(£ 246438 (STOP/STANDBYO/STANDBY 1/SHUTDOWN), 44 15| i WKUPx Beli)5, 2420
W BB AR £ AL SYSCFG_WKSR.WKCLR, & Zmefighz £ SYSCFG_WKSR.FLAG £,
WAFESF 125us 5, A REFHRE AR DI FERR B AE o

ERFW 2775 IR, F555 A RGPAT ST SR AL G A4 ATk e 5 o MRH A [R5
R DIFERE K, P i ZEEE AR I T AN A

TR Pt T <S4 5] (us)

STOP 123
STANDBYO 401
STANDBY1 185

SHUTDOWN 185

* 2-2 A MR T 5 I [A]

2.3 FLASH#H

HEEE 1: FLASH i{£97(RP)EL B 7

o ME RP A level0 %4, NERINARI

o MCE RP Jlevell {375, BIE#ATRET T4, HEAf ik & RP 5540 WIRFEK RP
0N levelO, ik Flash 2 #EER.

o FLE RP A level2 /45, HIGEHATIET FESHIK, ANaMEM RP %4,

FEREDN 2: FLASH 150804 (Wait Cycle)
RGINZAZALIS , WA IRA L0511 FLASH %545 8 1 FC_CTL.WAIT, SCRiR % 3 MME517 A,
LU

RGP FC_CTL.WAIT

>72Mhz 3

72Mhz =fsyscLk >48Mhz 2

48Mhz=fgyscik >24Mhz 1
24Mhz =fsyscik O(TC554F)

# 2-3  FLASH %545 £ % (Wait Cycle)
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2.4 WEF

ia-e R HIN -SSP Eh
Lfiffl ESLink li(miin/Pro), #&5cis FriLE 7 25, 7 EWi R fH L, A e IER IR

HERFE 2: BOR L E ¥
BOR W52 (Level), W2k Em T MCU TAEHE; HESHEE, ES%
ES32F0238 Datasheet.pdf

WEET 3: IWDT il &%
IWDT B & FIT R 5, WAk H, P 1 #0 &4 IWDT A7, SCRREE S o 2 A1 ]
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$IFE HiE
3.1 GPIOEit:

ERFET 1 KF AR GPIO IR
RY P RAE K GPIO 311, 2% B GPIOx_MOD JEAE R (11b) I &7, LLEE S I HItE % o
LW ENMAER, F1E GPIOX_PUD, b B BH#: 2 Hys BN+ B B 21t .

RS 2: GPIO i 148 i
RTINS E 1O E HThRERE, 26l E GPIOX _AFX ZifEse, h#% AFx EHFZE, F¥
GPIOx_MOD it & A& F Zh et (10b).

HEREEI 3: R FER e 5 15

4 R G MR FERE U (STOP/STANDBYO/STANDBY 1/SHUTDOWN), PBOO~PBO7 J& T~ M
SUEL, AFx B HIFRE R FE WKUPX, 534115 MeEE TR SYSCFG_WKUP.WKEN, i3 i
H/F SYSCFG_WKUPWKEG & b TFH s T B

VERFW 4: (RIS g R DR

W 2 G R R B i (STANDBYO/STANDBY 1/SHUTDOWN), PBO0~PBO7 ] 443k A K3
FERLAHT 5] I IR A, 1 GPIOX_MOD iy N /4t #8 . GPIOX_PUD _|4ifil F 4. GPIOX_OT
HEMR BT AT GPIOX_DS % th 3k3l, AN4ERFs e Ras, AYeirar fras 5.

3.2 DMA%HR

HEREM 1: DMA Bt B 5 E %6 RS54 (DMA_PRI_CHOx_x 5 DMA_ALT_CHOx_x)HIJ5 1%
ML E DMA (Sl Edh 78, SAREMEE, TAEEESSAEE 8, AR
TEE S NEIHN, HERMEAERNIE, hREES B EESA.

ERFEI 2: 4 DMA iE179H, CPU Xt [E— MM SEAER 724 DMA 81794, CPU ZXf[H—
AHMK XA TERAE R, AU HIA 24T DMA (S8 #RE & 75 B¢ i, F#E T CPU [#/E . DMA
BB ET O SN, TR A DMA_CHENSET 2 784S R4 .
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3.3 UARTEIH

ERFEH1: BIBRRR

A7 R AT A8 (UART_RIF.ABTO), AR K 2 H 3hifFR(UART_MCON.ABREN),
BUS H B SR rii, - [ 5 == 2000 5 2hiRF R (UART_MCON.ABRREPT)Jfig. %7 H
BB AT, HEHR AUV, 75 EH A RE F SR R AU (UART_MCON.ABREN)
k.

VEREIN 2: R IR

UART TX $ifafeimez 7, & UART_TXDATA Zifias 5 TX ife 3 fi4s; T UART_TXDATA
W7, ZERITRAE, S HARAEA UART_TXDATA Ji, HC S IR A5 5 TX (R 251738, JLm
UART_TXDATA %, BRI, Bk 4 bl 55— AR A, i T %%, With
T AR SRR, AR SR T P 5U5 UART_TXDATA.

3.4 12CHiEL

HEEHET1: &A% NBYTE

12C 32 #F fx K 2M6=65536 Bytes 114 fii %t &, 4> Jil i B I12C_CON1.NBYTES 5
I2C_CON2.NBYTES # 74 : &5 75 >k KT 65536 I, 7EAL 4R AL & 12C_CON2.RELOAD
AL, *45—% 65536 Bytes fE4i5c )5, SCL MGHEHAK, MBS n] 85 5 58 28 4& %1 NBYTES
g YA NBYTES H # fi:Ufkf, & I12C_CON2.RELOAD & Bk, 4RIt A
I2C_CON2.AUTOEND Iffig, 12C 27 12C_CON2.RELOAD &/ Jm, HaEhki%k STOP 155

WREW 2: JOL PIkab 25 50

12C TX HEfL4mae s, A7 12C_TXDATA aifrdss TX i fids: ik 12C_TXDATA A7,
SR A, HE IR 12C_TXDATA J5, R LB D] TX (L& 44,
I2C_TXDATA 7%, PRI b, BRAS b 5 5 — B8R s ik, o T 5%, B
AR, PLYeiBRR T I FHS 12C_TXDATA.
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3.5 SPIfEHR

R 1: 4% FIFO A7 H I kb2 7 20

SPI k1% FIFO HlibrE NI NWIFE, Ki%k FIFO 22472 h i (SPI_IFM.TXE) S k% FIFO 22171k

THREFB(SPILIFM.TXTH). 43k N b BmARR, S eiEbr s SPI_DATA. i

WAFERNF, A 7 #ERIHE SPI_DATA I, &4 FIFO ¥ th AR RAE, S LU PiRh 7 ke

7

o J5¥k 1 Wik FIFO F4250a], 2HX SPI_STAT.TXFLV %4748, #/x FIFO CIEASIELE
(Bytes), I HIWrEIH A Z /5.

o J7i% 2: Wik FIFO 278 23, Bt SPI_STAT.TXF #ifids, £z~ FIFO B, Ar[7EEALE
i

VERE IR 2: 350 FIFO 2247 b kb B 77 5K

SPI # FIFO kR E N A =H, i FIFO Z2779E% P iki(SPI_IFM.RXNE). #:k FIFO 2%

173w T (SPI_IFM.RXF) 54208 FIFO 2217 #8 5 1R+ W7 (SPI_IFM.RXTH). FIFO Zhfg 12N T

BT SPI AL, I KRZ ] RXF 5 RXTH thifr i, MRt sa s, Skt ig

PRI, 2% MR SE L (% )SPI_DATA, 4 FIFO Wit s 5, AU R Ahy 20k

o J7 1 Wik FIFO 227757 0A], #2HL SPI_STAT.RXFLV %748, #i FIFO £k Bytes ¥,
EIEI el €248 f&/R

o J7HE2: Bk FIFO 254, 1L SPI_DATA %4, ikt SPI_STAT.RXNE %7784 0, #
N FIFO B2%%, %dfs s s e

ERFW 3 IHUBNT, KBk i Trik

SPI BB N MHIELART, IHE SPI_DATA i ks, @i &Ki%E FIFO ST RIS AR
EHL(SPI_STAT.TXTH) = 417 (SPI_IFM.TXTH).
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3.6 RTCEitR

EREFH 1% € H 58 fifs

JF B RTC %tz #f, %Ll BCD # =X # % H ¥ (RTC_CAL) 5 i il (RTC_TIME); h
RTC_CTRL.CKSEL ##%&H #kJEA LOSC 5 LRC; WE/M#FM RTC_CTRLPSCALE 4
RTC_CTRL.SCALE K7/ 1 B (IMHz)iH 35 5. 217 230 {4 5y SCALE=OxFF,

PSCALE=0x7F, {15} 32.768kHz (¥R, 4% K 32768/(PSCALE*SCALE)=1Hz. 58k
AWE G, HAJFE RTC(RTC_CTRL.RTCEN), MELLAIM RTC, A &S a5 H 2517

51=]

T o

VEREH 2: S H S
T RTC J& T #- %5 17 4 X, RGUEIUN (7] 25 H 18T, 7T LA & RTC_STA.SYNDONE {55 4 1,
Hi DR H 1550 1] O T

R 3: RS ek

T LOSC fRIEHERAT) 32.768 kHz, [KIt4: HH RTC AR AMET L, LABLRF=EHERAT 1 21

RTC 55 . THEAMEEER 7 A LR 2 Fi

o J7VE1: AIF)E RTC #METhRE, BE#EEZ RTC it 5 H 5, SRy 8] 1112218 (ppm).

o JiiE2: i RTC 1Hz {5 5filUk Timer 107, #EH M RTC 1Hz iR Z{H(ppm):  MLJ7E
FRHES H B R ZEME, A4 S2 PR T R G I iR v BE o mm) , (L HRCTSHER 22 (B (R BN (A1 7 925 1 SR R ARAF
Z. 250 {RGHE N 8MHz, FIF RTC 1Hz {5 5k Timer i+4, Timer £:F0 BT i+ 5%
{E 2825T 8000000, [K 1t Timer 1145 {f 5 #EAE(E (8000000) 75 » B w] 45 H 1% 2 {E (ppm) -

YR ZEE (ppm) s G, BiRZEME SR 32768, HR EH/MNEE 1/4096, Hin[#53] RTC
IR HERE, BHE{EIHE AN RTC_CALIB.CALIB; ik#lEizEERIEfE, %% RTC_CALIB.MODE
PR IE RS SRR, 85 TT R A E SR HE D ik RTC_CALIB.CALIBEN.
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3.7 ADCHEiR

VR 1:A B ADC i/ 4 2%
&8 ADC 4> $(ADC_SMPT1.CKDIV)EL B it , 2 i ADC 2[4k A(ADC_CON.ADCEN),
A A B TS

HEEFI 2: ADC Fa g ]

FFJe ADC i, W] 27 f7%% ADC_RIF.ARDY #iik ADC & EFE s B2 RG4% APB_CLK
i Bh T 24MHz i, [ 7k ADC_RIF.ARDY Fraifir, WhZ{RAIEZ AR A KT 1.75us, ADC
A IRFAE

HEEED 3: ADC Kt wM
ADC feesME 73, E R #ER X md_adc_calibration; TR EAMER L, K217 ADC
MESBOEEE, @I ADC RAEZHT I A IR 2.

ErrorStatusmd_adc_calibration (ADC TypeDef *ADCx, md adc initial *ADC InitStruct)
{

uint32_t cal value = 0;

md fc read info (ADC CALIBRATION ADDR, &cal value);

if (cal value == OxFFFFFFFF)
{

returnmd adc software calibration(ADCx, ADC InitStruct);

}

else

{
returnmd adc optionbyte calibration (ADCx, ADC InitStruct);

}
return ERROR;

}

ERFI 4: ADC He i iy i [
RGN, AR ADC AN RETERH, R BT & H AR RE Van.

HEREW 5: NS % H L VREFINT, #% ADC 2% H Jk VREFP S2frH/E

H1T VDDA 5 VREFP i&#: 75—, ADC Big i %1% B A 5V(Vopa), 1EAKHE 2405 FH AR,
Vrerp HUE A T AEASZ SE3E 11 BV LR (R Ib 4 204 FH P9 5% 2% Fi /& VREFINT(ADIN17), SRifES
PRI Vrerp HUREUE; 55 7M % E ADIN7 SRAEJE #A%((ADCADC_SMPT5.CHT17), 1A HI%CH
5T(ADC_CLK=12MHz, 0.543us).

VoorozV/ XADCVREFINT_CAL
REFP=VDDAX —ApG

» ADCVREFINT_CAL: #H/il % ¥ SYSCFG_ADCVREF #({&
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« ADCVREFINT: 5 ADC Ut VREFINT Ji#3 ADC #{E

¥E 1:ADCyrerinT caL» ILEZEFZIN, ADC(R:HEF)BUF: VREFINT HUERE, fFHHERE 7, SEH0S A HHE AR
¥ 2:ADC HUFE VREFINT B KR, Z&7F VDDA=5V HPIRE T .

HERE 6: Fift ADC 5 TE A SLFR i AH
H1F ADC i ZI B2 F) L IS AR i A2 BRFE VDDA 284k, 5 BB A AG I8 1 SE R AL AL, 205G 58 T
EHETS, B Veere EPrrE, M LUF A0 R S T8 A 280t i

VRerp

VaN=EGLL_scaLE APCan

* FULL_SCALE : ADC it i KT =%, 12 {4y 9%, FULL_SCALE 4 4095.
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3.8 BRI

HERFEM 1 5 E

ML AR S LR Vs, 253 ADC 1518 16(ADIN16), RIILZiJelic & ADC M5 5E )b »
A A%t ADC BUEHE E HUE (ADCrs); 1 W E ADIN16 RFE I %(ADC_SMPT5.CHT16), it
%0/ 51T(ADC_CLK=12MHz, 4.375us); ADC &illiRE 2 i, ADC WZi&id k. L hbl
TAXATHER H Vs HUEAA:

VRerp

Voltage Temperarue: Vrs=ADCrs* e —s AT E

HREW 2: briR

2 ADC B3R E AL B3 U BUE (ADCrs)i 28 B A sUHE R U SEBRIR & (Temperarute,® C).
THEAT, DTS 2 NS D0 NR RIS 30 P HELEAE (Vao) 5 4471 % (Avg_Slope);
Vo [ ADC ${t (ADCao) i 7E L B 571 (SYSCFG_ADCTEMP.ADCTEMPL), Avg_Slope [l
N 375 mVIC(ZHEHIET ). HEMEERBILL N A, nfHEE SRR, REREELE10%
PAPY

o LRI EE 30 S LA

B Vbpa
=ADCa0* EOLL_SCALE

Voltage 30°C: V3
o ILEIR BRI EAE
Voltage in°C: V15 (ZHERFH I 1)
o SEPRIEEIE

Vig-V
Temperarute(in°C)= ﬁ x1000+30°C

E 1R PRI (Avg_Slope), 4 MR H25(-10~70° C)100 MEAS, S RIFHIRIER, AL mV/°C,
HEERIET .

VE 2.5 30 BT ADC $U{H(ADCao), ftmAr=#4iR+ 30 BE(+5° C)if, ADC(RHE)S )IUREEE, el E 7
o, GRS R EUEA R .

VE 3R 30 R ADC #({f(ADCs0), J27E VDDA=5V PR T, A3 2 ADC BURHE: AN HE, VREFP AN
BV &, TEIIMFE R L.
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F4E REBEBEEREFEEEN
4.1 B/NRGHEE
4.1.1 LQFP64 HIEGRHBE/DNREHERE

VDDH

VDDH | #PIN1,32,64
3x100 nF
+1x4.7 uF

VSSH | #PIN31,47,63

VDDA | #PIN13

10 nF

+1 uF ES32F0283LT
VSSA | #IN12 (LQFP64)

VooH

VDDUSB | #PIN48

100 nF I Voo
= Re
NRST
#PIN7
100 nF ‘
I 1

K 4-1 LQFP64 HAEF i/ R 50

VE 17— AR R AUE R ER G B A (B R): XA RAUR AT RS ES A MAERCE I, A R IRIES i (ig 4T
PER
¥ 2:NRST 51 R RC &AL, CHFFAE B s, 1522 500 T R 547), AR A 100nF .
VE 3:VDDUSB HURSI I, FiEfa ks, #ikiths] 5 VDDH AHiE, JF/E LDOUSB W&k B Rk a8 5
(SYSCFG_PWR.LDOUSBEN=1), VDDUSB 3| %t 3.3V HJE.

(alay

o
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4.1.2 LQFP48 HEGHER/DNRGHE

VDDH

E VDDH | #PIN1,24,48
3x100 nF
+1 x4.7 uF

VSSH | #PIN23,35,47

Vi
VDDA | #PIN9

10 nF

+1 uF ES32F0283LQ
VSSA | #°IN8 (LQFP48)

VDDUSB | #PIN36

100 nF I Voo
= Re
NRST
#PIN7
100 nF ‘
I 1

K 4-2 LQFP48 H A0 e/ R 4t L

AL AUE LR AR S A (B XL A A AUR AT RESEIT A AT A SR, A BEORIE S T 3B AT
PR

(alay

vE 2:NRST 51 R RC &4z, SCRFAES EHL( BRI rBEAE, 15226 50s T i R %77), AR 100nF .

¥k 3:VDDUSB HLJES| I, F5iEEfa kb, Tiklks 5 VDDH 4%, )3 LDOUSB MBI 4% 5
(SYSCFG_PWR.LDOUSBEN=1), VDDUSB | Ji#it 3.3V HiJE.

V1.2 19/20
WAL T A © -3 2R 3R i FL - R A ] http://www.essemi.com




Eastsoft | essemi ES32F0283 il it

4.2 HMEEB

4.2.1 HSMERAIEHOSCESLOSC
BB 1 SN R
HLAEHUE, 15517 ES32F0283 $dE T, oS4 45,

EREW 2: [REZEEN
SRR IR IR BEFEE IC, SRR L.

4.2.2 USB
WRE 1 REZEE
USB DP/DM NZM5 5 &AL A 755, RIS RN, POk S i meR .
o RE4iREZE LR E LR
o MRAELHIZESLL, —HNEDELREAREE TS GEA SN a4 gk, AR
Wi £ B A (55 se ), B X ARl AL
o WFRPATAEL, RIEIRZCEM G, Bt 90° Lk, I 45° REAFHIELT .
o ENHRERKFTILA, KEZEEHIE dmil LA ZeRAILES, 5 RER PR, S5l AT
M, BEME 5 R,
o NTRDHRYL, EREAFRHRT, HAME 5L St 2= 0 L) R 2 /0 20mil, i S
FET G BE B IR0 22 B BB AR

4.2.3 ESLINK I5iE&E®O
TR 1 B
PA14 15 PA13 B jITii% )y ESLINK Il 5iiER: 1, PA14 3 SWCLK BRAKHIN FHEI, PA13
9 SWDIO BRil AN BRI . Y RGRFAR, Kb i E A 10 TIRERT, N 4eds
ESLINK Il 5@ 1 ThaE, 50T NRST 31 IThEE, 4 HE7E NRST=0 I, & SWCLK 5
SWDIO g,
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