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PB2 - - - -
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DX EE, 3G T 425 1] B A B IR 2% vk [X &5 R I TP A= PR v T o

FABIEERE LT 10MELE DMA ERZH, RN AT CLH Sl R NI s AR A& bl A0 B Ax ik #
AT DA I R B

DMA AT LA F = E (4. SPT. 12C. USART, FERSHE TIMx (BT TIM14). ADC.

5.14 ERSEMNEFIIN
KPR A 1 AR B 42, 5 ABAER S, UK 2 BT 28801 1 4 SysTick & 42,
FRWE T mFishlen 8%, 108 e i 23 AL A E I 2R T g -

TERSERINHELLER

%g? Timer | HACBAWE | AR | FOMRK [%Eik e %@

B fr | AL | RO SRRy 4 3
TIM2 39 fir g/ﬁﬁ LAl 65;;; %{l‘ﬁﬂ e “ ] -

. TIN3 16 {1 lﬁgﬁﬁ LA 65%3% g&laﬂ f1E “ , »
TIM14 16 47 e 1A 65%%%@5@& 5 | =
b 16 fi T I R | :

5.14.1 S&iEHIER S (TIM1)

B S I 8% (TIMD) SCHF 6 AN I =40 PWM RAESSTh8E, & BAGHAEX RN ELAN PWM A, 38 A] DU 24 52
3 FH S I 8% USRS 3 T LA T

S PNt

S LR

& PRAE PWM GhZkEk b % R L)

< kg

iC B A9 16 17 b 52 I BRI, & 5 TIMx 2 I 33 EL A AR R B T B TIE B 16 32 PWM R AE B80T, & B 4182 11 (07100%) .

FEFRBI R, THECE AT LIRSS, Rl PWM Ay E e 1k, AT D17 0BT by i3k i e T 42 o1 ) 6

RZTHBEHR SARAER TIM SERT SRR, OB Rt AR R, DRIk o 02 ) 5 8 v LR 3o o ) S8 Th e 55 TIM sz bt
SEUMERAE, SR S O R R T R
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5.14.2 B EREE (TIM2, 3FITIMI4, 16, 17)

ArEdhd, WEB T 2ik 5 MATEBIBITHIbREE R 38 B E I 240 0K PWM &y, slq Do P B 1) B v

TIM2, TIM3

A BAE B PN AT A 25 1 4 SIS0 e i g TIN2 JE T — A 32 47 [ Zh EE 31 /33 0l H B A —A™ 16 7 T 49 TIM3
FeTF—A 16 A B sh E /DT B — A 16 AL BN BATES R 4 ANOLIEIE, F T30/ % i Ee e PWL
kP . RO 2, ATREE IR 12 ANMNIHAR/f B A/ P

TIM2 A1 TIM3 38 FH 5 I 88 vT i o I 3 T Rs 5 TIML 25 di i N 2 o m) T4, 1Rt A sk i i st .

TIM2 A1 TIM3 # 0] A ST DMA 76K .

IXUEER ARSI IE RS (R RIDHES, HAEATE | 3] 3 DNE RN AL B H T4

VR, HAUH S iR

TIM14

ZSEI BT — A 16 A7 [ 3 EE G TR A — A 16 A7 T Aigs .

TIMI4 BB —AHIEE, F AR/ A, P S ko= .

R, HAT 5 T4t

TIM16 1 TIM17

PR I B8 T — A 16 437 3 Bh B H IS T BEE A— > 16 Sr s 41s .

CAVEGAERE — A IEE, TR/ A LR, P s ik U .

TIML6 R TIML7 A5 EAMgrH, A5 S0 X AR AN ST DMA i SR A2 B DI BE

PRI, B T 45

5.14.3 M EI1H

TR T IR T T — A 12 AL HI IR T B8 A — A 8 AL (I T4 A2 » B B — AN P S ML 1) 40kHz [RI1R 3 28 S (A
R ARG AL T R 4h, B LU v Ie 4T TENUR AR YL . ol DA MR T 1R T 78 R AR I R B AL A R4,
AR —A E ERE S B R R L A A

I A T AT DA B R A B A R B T

EHRER T, HHEs AT I 45

5144 850F %A

WOETTNE A 7 A0SR 8RS, JEaT LU E R E BRIEAT . BT DU MR 10 A 78 AR il R 52 A0 A
REG. CHENMIKS, BAFHHE R

ERBRIERT, TR T DA RS .

5.14.5 SysTick EFSE

A E I B TS B E R G, Wl — AR R By . B NI

< 24 PR A

<> EIEMBIhEE

> MR 0 B REEAE— AT R R R SR b

< AT YmFRET AR

5.15RTC (SCATAT$) FFMRFES
RTC Fl 5 443 25 A7 238 5t YRR HYEFF O B it i, 4 VDD FRIBETERT, ZFF 053645 VDD fErl, 75 UG- E VBAT 5]
JALE . R A AE R 5 A 32 AL /E e dln, FT7E VDD HEAAEER A6 20 I RIH P SR . B mAi s
RGBT BRI AT, AN 7L B A B AR e i B 53467
RTC ;& —/MSL IR BCD el 2% /1 8ds . FLE BT
HIEBWF. #2045, A (2 8024 #20. BHJL. H. H. &£, #X08 BCD (kg +i#%0.
EshiRsa H R 28, 29 (HSE). 30 b2 31 K.
AT 2 R i e LA D132 LB R A ML e R R i
AT 2N IE 1 3] 32767 A RTC A&kl 1X AT A 145 RTC 5 R 8H A
HARAERE B 1 ppm MR, DIAMER SR IRM AR,
PIAN B B A 51 B AT AR AR B . AR I BB R, MCU T (S 1E S A LA e i
I T R T T RA7 F TN 2 SRThEE ] eI TR S B B i it ol B it R o 20 0 8 e T 8
FAFRT, MCU BT AE 1 R A AR A e B
< BRI R RS S PR (50 B 60 Hz) SRR H RS .
RTC B4 A :
<% 32.768 kHz RIS TR
< IR EIRY A
< WEMEINFE RC R (HABRFEA 40 kiz)
> EDEAMEIN R 32 4045

R R R
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5.16 12C B2k
WIS B IR BT, BRI ERBHERBEGTEARZTIFAR.

5.17 BRARZ/ 7Y 4 2§ (USART)

BHNEBEE-NEARSE / SHlRE  (USARTD), HiB{EHEZE &L 6 Mbit/s.

TR T CTS. RTS. RS485DE {55 ZACHEAE SR, F (R D 8 (5 R 22 X Tl E B A AR #E . USARTL
SRR A RIEAS (1S07816).  IrDASIRENDEC. LIN E/MAES1. B, BB CPU B BlT i o,
A A 1A S R MCU

USART 2 1B ] LA DMA #1E

USART IhgEdC&

USART #55/Thag USART1

MODEM T 5 [ A2 32 i

R

F DMA SE3NIE L8

Z HLIE IR

EEZES

AR

LR s aniill

214N TrDA SIR ZRfEnY

LIN 30

KR IR BRI Stop MR

PSR A

Modbus @ H

H B A A

A RN RN N RN AN RN RN BN RN LN PN

RS485 I HEAElS 5

e v o= X

5.18 HB{TIMZIEDO (SPI)

SPI fEMEUAENE 18 Mbit/s fE, TAMNMEM. & LHENTIBEEHRN. 3 MHaMmasal =4 8 FhEait
i, WiKATEREAN 4 AE 16 fil.

B 1) SPT 2 I # AT LA ] DMA $4E .

SPI ThEEEC#&

SPI ki SPI
i CRC 5 N
Rx/Tx FIFO J
NSS Mkiibit J

VE 1/:)_5#

5.19 BRHmAEL 3O GP10)

A~ GPI0 5| IS AT ULl 3 - e B i Y ESR B TTIR) - Far N G sl _Ehi el ) s E RN Shaesm 0. 25
GPT0 5| I# 5 87 S M E H /MG S . B 7 BA B IIRERI 1, Fra 10 GPTO 5] #E K@ g /7.

EREMFT, 1/0 5| Hr4METhaen] DOl — M e Wi Esi e, DBt E N 1/0 FfEds. 16 AHB Ly
/0 JHITT K 18MHz [0 4EL %

5. 20 ADC (1= 0L/ ¥ FH5 2 88)

AFE R 1A 12 SRR/ S #8592 (ADC) , 54N ADC AT FH£23E 10 ANMG@E A 6 AN pYEpi@iE G Rae
RS, VBAT HLEIIEM 3 B2 HBORa M), W LLSEBl R . AT, BsirEgen—a
CEDE PN OL s

ADC T A4 FH DMA #1F

BPLE [T RE R VAR B RS HEHL I L — B . 2 KB G P 0B I8, MRS 5 OB R IR (R, ¥ A
BT o

AR SE A (TTMx) RO R P 1 e I 2% (TIMD) P25 A ieE, mT LAY iR B 31 ADC ROfi ok, BEFIFE R Befd AD He i
HutphAw.

5.20.1 ;B £ R%E% (Vsowe)
BB (TS) TIBHIRE LR AL B R Vsaseo
TEL VAL A% Y B B ADC_INT6 S NIBIE, %3858 P T K AL s e L IR 3 O B8 -
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-
AR RS IR MEIR I, (HAU6 HAS v DL RN 8 I MRS B IR M & T L2 2E 0], WAL IS IImAZ R A &,
PR A AR Y P PR 30 008 A% [ B8 ST & R B AR A P B o
NP AR B I B RS R, B 2 R e R v

I FEAR SRS O )RR i A7 AE R GEAFAH X, i R

K .
B EREEROEE
2K ] T i HLHE
P L R i ADC 5 W (o -
ADC_Templ JE), VDDA=3. 3V (& 10mV) 0x1FFF F7B8 0x1FFF F7B9
FREL ADC Templ M) IRIRE(E, HAr
Sens Templ 0.0625°C 0x1FFF F7BC - O0x1FFF F7BD
- e P00, EURE 0x190 (400), TI52ER X X
TR 400%0. 0625°C=25C

5.20.2 WEB%%@,E (VREFINT)
WS L (Vuenn) 29 ADC AILLEES SR L T — N E RIS H B H Y o Viens A EEREE] ADC_INLT H NJEIE o Vi

(RORE A H HAE AR 7 S ) o A S B B, A7 T RGP X U5 IO s

REEE R EREE
S i B Ve LN
e S 44 ¥ P

VREFINT CAL ;S)H\EDD\;R—EZ%F 31\;51; oileC) b Bodk (R 0x1FFF F7BA — OxIFFF F7BB
{ITIL —J. —_
FREX VREFINT_CAL f1 LG {8, B fr
0. 0625°C

Sens Templ 2, EEUE 0x190(400), MISZER O0x1FFF F7BC — Ox1FFF F7BD
JELFEE 400%0. 0625°C=25"C

5.20.3 Ve FiLjth FB FE B 15
e N SRR 4 S0 V2 FE A8 P PO 25 ADC S ADC_IN1S, I Vi MUIMHLE . By Vo HUFEFTRERET Vi FALS

ADC FSATE R, FTEL VBAT SIRIAES 1/2 73 k. BIE, FeH I8 B Ve BIEH—F.

5.21 B ELLEEE CMP
A= Y 1AM IEAR 6 JEIE (3 b3 PUBIEIED DIHLAY LLBRE (CMP1) AT 1 ANIEA 43838 (1 4bi+3 PEisiE)

PLAE 2% (CMP2) , AR AR AR AT S A b P9 348 LS L s TR D e, B T VRS e 3%, A5 5 DB I B Ak SR T i
[ I e 2 it 55 T USSR BRI, AR, RIS RN TIME 5 5™ A 0ksl,  BUGRAE AR & S8 P A
FIhRE.

5.22 IZEHKES OPAMP

AT AR 3 A RTEREIS FRORES  (OPAMPL. 2. 3), RR/MSFEBONE A A AR IE 2 i BUBCK DO RE, % s & RS AL
W (20 4y 8. 16 f), Setfm S BT URIEIE SR DT 50, FE A AR IA B — L ACR . S 5 i DA
ADC ity I REAT B R A, AT AR N LRI S /O LSRR S, RTINSt g At B85 7 A I A e .

5.23 B{THL: SWD iBik O (SW-DP)
P ARM [ 9 28 B2 AT 30 i 1 (SW-DP)
ARM [ SW-DP 2 1 fp Fii st ff AT 28 R T B E R A L.
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== MS32F031A6 525k ()
6 TFiE=RAR
FhEsRRE
B Sk K/ SR ERas
0xE000 0000 - 0xEOOF FFFF 1MB Cortex MO PNEBAMK
0x4800 1800 - Ox5FFF FFFF “384 MB Reserved
0x4800 0C00 - 0x4800 17FF 1KB GPIOF
0x4800 1000 - 0x4800 13FF 2KB Reserved
0x4800 0800 - 0x4800 OBFF 1KB GPIOC
0x4800 0400 - 0x4800 O7FF 1KB GPIOB
0x4800 0000 - 0x4800 03FF 1KB GPIOA
AR 0x4002 4400 - 0x47FF FFFF ~128 MB Reserved
0x4002 3400 - 0x4002 3FFF 3 KB Reserved
0x4002 3000 - 0x4002 33FF 1 KB CRC
0x4002 2400 - 0x4002 2FFF 3 KB Reserved
0x4002 2000 - 0x4002 23FF 1 KB FLASH #01
0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 1000 - 0x4002 13FF 1 KB RCC
0x4002 0400 — 0x4002 OFFF 3 KB Reserved
0x4002 0000 - 0x4002 03FF 1 KB DMA
0x4001 8000 - 0x4001 FFFF 32 KB Reserved
0x4001 5C00 - 0x4001 7FFF 9 KB Reserved
0x4001 5800 - 0x4001 5BFF 1 KB DBGMCU
0x4001 4C00 - 0x4001 57FF 3 KB Reserved
0x4001 4800 - 0x4001 4BFF 1 KB TIM17
0x4001 4400 - 0x4001 47FF 1 KB TIM16
0x4001 4000 - 0x4001 43FF 1 KB Reserved
0x4001 3C00 - 0x4001 3FFF 1 KB CMP&OPAMP
0x4001 3800 — 0x4001 3FF 1 KB USART1
0x4001 3400 - 0x4001 37FF 1 KB Reserved
0x4001 3000 - 0x4001 33FF 1 KB SPI1
0x4001 2C00 - 0x4001 2FFF 1 KB TIM1
0x4001 2800 - 0x4001 2BFF 1 KB Reserved
0x4001 2400 - 0x4001 27FF 1 KB ADC
APB 0x4001 0800 - 0x4001 23FF 7 KB Reserved
0x4001 0400 - 0x4001 O7FF 1 KB EXTI
0x4001 0000 — 0x4001 03FF 1 KB SYSCFG
0x4000 7400 - 0x4000 FFFF 35 KB Reserved
0x4000 7000 — 0x4000 73FF 1 KB PWR
0x4000 5800 - 0x4000 6FFF 6 KB Reserved
0x4000 5400 - 0x4000 57FF 1 KB 12C1
0x4000 3400 - 0x4000 53FF 8 KB Reserved
0x4000 3000 - 0x4000 33FF 1 KB IWWDG
0x4000 2C00 - 0x4000 2FFF 1 KB WWDG
0x4000 2800 - 0x4000 2BFF 1 KB RTC
0x4000 2400 - 0x4000 27FF 1 KB Reserved
0x4000 2000 - 0x4000 23FF 1 KB TIM14
0x4000 0800 - 0x4000 1FFF 6 KB Reserved
0x4000 0400 - 0x4000 O7FF 1 KB TIM3
0x4000 0000 - 0x4000 03FF 1 KB TIM2
0x2000 1000 — 3FFF FFFF “512 MB Reserved
SRAM 0x2000 0000 - 0x2000 OFFF 4 KB SRAM
0x1FFF FCO0 - Ox1FFF FFFF 1 KB Reserved
Info 0x1FFF F800 — Ox1FFF FBFF 1 KB Option bytes
0x1FFF EC00 - Ox1FFF F7FF 3 KB System memory
0x0801 0000 - Ox1FFF EBFF ~384 MB Reserved
Flash 0x0800 0000 — 0x0800 FFFF 64 KB Main Flash memory
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== MS32F031A6 BRI
Y5 iy b1k ] KN A B
0x0000 8000 — 0x07FF FFFF 128 MB Reserved
0x0000 000 — 0x0000 7FFF 32 KB LN, RAFHESE
& SRAM
@i #i BOOT MIMEE
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7 BSHHE

7.1 MR F4
BRARRE M, A LR (AR LA Ve k.

7.1.1 | MEFIHRKE

BRAERE BB, BT e S B IME RS A C7E B, WA MR EERE A T,225° C Al T=Tan (T 2 BRI
ELREE VLAY BT BN KA PT DAZE SR bR RO BRI B L ik e o R RN B 32 26 1 R A3 B RE

SN BAR EAIRREAT . R T ELR T SR T 45 B WP 3RS, SEIE R B, A 7E ) HEAT I

GEAGAVHEG R, SRS, BCPSMN LR E 3 b2 CPME 3 0 ) 5B AL ME .

7.1.2 ®aAYE

Bl A n, s BB R T T=25° C M VorVin=3. 3V (2. 5V < Vi < 5.5V HLJEVEM) o XEHHRANH T ¥ it48
SR Z IR

ST ) ADC 5 B B0 S i ik ot — MR AE L CRAE, AniR BEVO R A 13 31, o 95%7= S IR 25 /N2 45 i EUE
CPE¥E+20).

7.1.3 sk
BRARFE AL, AL TR il R 2

7.1.4 (i HBE
MRS SR, 7N TE.

SIBEY ARt

>

W
E_

C=50pF
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== MS32F031A6 AR
7.1.5 S| E
S| H s O EIE R, A,
3| MM LR
]

7.1.6 fBEFR
HEHF R

N X
1.6573. 6V, VBAT

LSE, RTC, MRfgiZ

< B
) HRFF X
VDD — T T TTAT T T T T
1
sctoon 220 57 AER [
+1x4.7 1 1| AIEE Jo
F = o1 |y, HmF 125
L 2 x VSS | MG iy
- ' )
1
1
I o e e e e e e e -
%
VDDA
L =L
10nF VREF+ R B
+1 EF VREE— ADG (RCHRSH S,
E > " PLLE)
1 VSSA | S

Eife]

HA

BA /0RO

—X]

JE: _EERHAENEIEX (VDD/VSS, VDDA/VSSA 45) i il &5 250 2. 78 /I 32 28 1 51 il

VE: 4. TuF HZZZEUT VDD/VSS (LQFPAS 1] PINAS Fil 47, LQFP32 /17 PINI FI PIN32, QFN32 /19 PINI I BottonPad) .

R TH
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7.2 RS
L0 IR IR RS B IRIR S, TTHES SRR A MEAR IR . X BB BRI R, T

4‘% MS32F031A6 AR
7.1.7 BRSEENE

HOEENE S R
IDD VBAT VBAT
— >
- Voo
IDD
? E
: VDDA
I bpa
% E

ARERAE LA PR EMITIREIE R o« S TAEEMRBR 25 fF B 2 52 ma 85 4Rl 5244
B R
5 Eiia) 5/ ME B KNAH AT
Vor—Vss A1 FE A -0.3 5.5
VI)DA_VSSA 9[‘%&1‘5‘3& EELE _O. 3 5 5
Voo—Vom VDD > VDDA i fUiFRIHEZE - 0.4
Viu—Vss A1 2% A FELIE L -0.3 5.5 v
16 5V AR MBI (FT, FTE) RN E Vss—0.3 5.5
. 7E TTa 51 L % N\ B R Vss—0. 3 5.5
BOOTO 0 5.5
oA 5] B_E N LR Vss—0.3 5.5
| A Vi | ANTE] VDD FELE B (8] F F S 2 - 50 v
[Vsse Vss] AR B 52 1] L i 2 - 50 "
Veso ESD i HACH H (A AR RY) 21, 6. 3. 20 EMC 414
1z ST HTEIE Vi, Vo) A1t Vs, Viss) 5] BIAA 4G 28 F 12T S 55 70 2 0 1 P H9 e Z 4 )
VE 2: (RAE Ve NS BR A AT RIEFHIRAIEA T, B, P&+,
=k
5 iR AE HAL
=L 2835 Voo/ Voo FRIRZR (10 2 B (BERE LR 120
= I\'ss é}:ﬁ Vss iﬂ_j‘g% E'(],E'\ Eﬁfﬁ (/}zl‘iﬁ EE/}E) @D -120
i o3 AEA Vio/ Voo FRLIEER 5K LI (6 ERLIR) 7 100
Tyss L3RRS Voo LR IR I K HL G b ) @ -100 mA
| B 1/0 Azl 5] B 1 [ % H 8 B i 25
" B 1/0 Al 5] B % H fr B iR -25
1 FEAT 1/0 Az i o) 0 i i HH R e g " 80
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%ﬁy MS32F031A6 =¥ :)
A 1/0 R 51 _E i iR ™ =0
B. FT. FTf 51BN IR —5/+0%7
L™ TC 1 NRST 51 FGHE N B 5
TTa 51 TN dLi ™ +5
El FiA 1/0 Al 51 i s N i ™ Tos

JE 1 TN (VDD, VDDA) ity (VSS, VSSA) 5] I g 28 7 F SF 3570 1F 8 15 P 9 i Z 45 L .

M 2: ST FEL T LR 0 AT EATE 1/0 FIFE#I G 0. X F 2 5| B#1E 5 (LOFP48) , &5 H ik — &P RETE R
P IELE IR T IIENE 1

JE 3: 25 VINSVDDIOx W, L7 24E iEpEA B 25 VINKVSS I, 25774 RIETEA B. IEEH TIN]. BHXAniF
WIRKIGA BIEEHIEE, ES I HIERFE.

A XL TO FEEIEFAEA, A ENETFIEE IR AT A KA I EA

JE5: XL 1/0 [y IEVFA /I VIN D VDDA FZ4 0 T FEA SLEL #F IR 5S¢ : ADC FE/E T i (2) .

M6 2L L0 LGB HEA IR, X TINT B AT A7 IE A S R A 0 (BERT ) 2657 (5.2 Fl.

mEE
55 #Hiid BRAE BT
Tsr(; 'ﬁ%ﬁ/&gﬁ -55 ~ +150 ° ©
T, KSR 125 °C
7.3 T1E&4H%
7.3.1 EATEEE
BRAIERY
e SH %1 B/ ME S ONEN FAL
Frcx &R AHB IS b % 0 48 "
[ P& APB I B < 0 48 z
Vm) */—J?YEI{/E EBE N 2 0 5 5 V
v PR /> A K CGRAT ADC) | AZiRT45F Vi® VDD 5.5 v
B R4 TAF L& ({3 ADC) HL 2.5 5.5
Vir BRI TAE S 1. 65 5.5 v
TC 1 RST 1/0 -0.3 Viniort0. 3
N TTa 1/0 -0.3 Vont0. 37"
Vi L/0 ALK FT A1 FTf 1/0 0.3 5. 5% v
BOOTO 0 5.5
Ty R DRFERL -40 85 ]
: R E GRERS 6) AT 10 05 C
' \ W B AR ~10 105 a
WESR S GRS 7) AT 10 o C
JE1: X THERT VDDIOx + 0.3 VHILLE, A5 117 #2025
VT 2: FEIGFFERORE ' NEEHRAL M, TF AL iR 2
7.3.2 _EEBFEEEA TESEM
TRPA NS BB TELL FIRES.
FE BT eSS
e e %At 5 /ME SN LKA
¢ Vi Lﬂﬁg _ 0 b u S/V
o Vo ‘Fﬁéﬁz 20 S
ty Vr;n:\i}l’ii% 0 S u S/V
VDDA VDDA‘FlS%Z:;‘Igg 20 s
7.3.3 A E e RIEHIED
TRPL SR AEH TS TIREH.
POR/PDR 434
| e | ZH | %A | mvE | o miE | Bkl | e |
SR
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y ,
% MS32F031A6 BB
Vo D /e TR 1.74 1.82 1.90% v
e AN TR 1. 8459 1.92 2.00 y
Vongse 7 PDR JE 4 - - 100 - mV
T\esmam’o(“ Y E’fi?%é:hﬂj I\Eﬂ - 3 4 10 ms

JE 1: POR F3 #0677 VDD K VDDA (B S ITF T RIF ) o PDR Frll# (R B 75 VDD.
M 2: FEARYFIE AT B RAFICE VPOR/PDR HY2RME

I 3 IR THFIELER, KL ZMR.

JE e AT RUE, R

PVD $F%
(i S  Ya 5/ ME HIE SONE LR
PLS[2:01=000 ( EF}#%) 2. 10 2.18 2.26 v
PLS[2:0]=000 (FF&HY) 2.00 2.08 2.16 v
PLS[2:0]=001 (EFF#4%) 2.19 2.28 2.37 v
PLS[2:0]=001 (FR&IY) 2. 09 2.18 2. 27 v
PLS[2:0]=010 ( EFF#%) 2.28 2.38 2.48 v
PLS[2:0]=010 (FFEHY) 2.18 2.28 2.38 v
o PLS[2:0]=011 (EFHAY) 2.38 2.48 2.58 v
. gfﬁﬁéé’?ii PLS[2:0]=011 (Tﬁ%f&) 2.28 2.38 2.48 v
ey PLS[2:0]=100 (ETH¥%) 2. 48 2.58 2.68 V
PLS[2:0]=100 (FF&IS) 2.38 2.48 2.58 i
PLS[2:0]=101 (EFHY) 2.57 2. 68 2.79 v
PLS[2:0]=101 (RB&EW) 2. 47 2.58 2.69 v
PLS[2:0]=110 (ETH¥%) 2. 66 2.78 2.90 V
PLS[2:0]=110 (FFEHY) 2. 56 2.68 2.80 v
PLS[2:0]=111 (LFH¥%) 2.76 2.88 3.00 v
PLS[2:0]=111 (FB&EU) 2. 66 2.78 2.90 v
Vot PVD iR 4 - 100 - mV
Tonew) PVD H1 i - - 0.15 0.25%Y uA

I R RE, R
7E 2: PVD PSS 5 POR/PDR HEEEFE/, SETIFEBCH €3 FE /1 B EE 70 SRR K] PVD ZYFE RN L) FE M8 >
TR T -

734 NESEHE
TR NS ECE A T TG
e ZH E s B/ME S RE BOAE LE¥iva
N ~40°C<T<+105°C 1.16 1.213 1.25 v
: e ;
Viere WA Z% I —40°C<T,<+85°C 1.16 1.213 1. 24 v
. BLEL N S B R R, - 460 - - s
S _VREFINT ADC E"J%iﬁéﬂﬂ‘ I‘ETJ
VG, NS .
Adggsng ﬁ{mggg ﬁj\l?ﬁnﬁ % V=3V - - 187 mV
Teonre {El{gj%/%ﬁ - _200(H K - 200(;‘i Y ppm/"C

IE 1 HIBETHRIE, AR

7.3.5 (e EREFY
HLH AR Z M S HR RZ g A e tr, XESHMF RO TAERKE. REEE. 1/0 51 k. 7 &
« ARSI, 1/0 MBS R CEARA A P 0 0 B DU BAT BAREE &5
FLR VAR B AU Ee, TE DL 6. 1.7 FE5.
ARG HM A ATE T B ERE AN R, #EEPIT —ERE A 1.
AR KB RIERE
s il 2 A T T B S5 A
<> FTARI 1/0 51T AL TR A B
< FTAERIAMRERAL T OHRES, BRAERE UL .
> INARATAE B U 1) I DR ) fuox B AT
- 0 ZEFRIRA H prefetch %H], 0724MHz
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TC 1 TTa 1/0 0. 445 Vipio+0. 498" - -
e FT M1 FTf 1/0 0.5 Vipiot0. 37" - -
Vi AR BOOTO 0.2 Vinioct0. 9577 - - v
K7 BOOTO [f1F7A 1/0 0.7 Vooros - -
N N TC Al TTa 1/0 - 200" -
Vige 1/0 ﬁmﬁﬁ%zﬁ%ﬁ%% FT #1 FTf 1/0 - 100”%” - mV
BOOTO - 300%" -
TC. FT 1 FTf 1/0
TTa AbFH 7 - - +0.1
VSSg VI\ g VDDIOx
TTa AT 7 _ _ |
Im, ﬁﬁ)\/ﬁi‘;ﬁ/ﬁ(”b VDDIOXS VI\ <VDD:‘\ BA
TTa AbFHEE _ _ B
VSS < VlN < Vl)UA -
FT #1 FTf 1/0 } B 0
VDDIOx g VIN < 5 V
Rey 55 _E g Y Vi = Vs 25 45 55 Lo
Ry 55 N Y Vis = Vooros 25 45 55
Cio 1/0 51 ) L Z - 5 - pF
1 BB TP, T
2 QIR T I IR A IR, T 0 i) g TR A
H3: R TFH M, 81ty EUE T B B TFHT PHOS/NMOS SEH o 2X 1~ PHON,NMOS FFFEHT H B TR
(49,4 10%) .
TTL F1 CMOS kA4S

P 1/0 3 FI#R /& OMOS A TTL 3 (NHRHAFBCE) » ENTIIRHES IS T 2 H0™ 1) OM0S T 28k TTL S8 2K, T

P25 Y T FRAE T/0 M5V i 52 T/0 W IXREEEORIE . N IRHA VRIS R, RAE K.

TC 1 TTa 1/0 S NG54

VI'\

TCHITTa 1/0%A

w{)“o‘ﬁ:&%

v

Vitmin = 0.445 Voo,

+ (0,498

TTlEREER=

msiﬁ“&%*

TTLFREER

1.6 1.8 20 22 24 26 28 3.0 3.2 3.4 3.6 3.8 40 42 44 46 48 5.0 3.2 5.4 5.6

Vopiox (V)
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5V S (FT #IFTF) 1/0 By N45ME

FT#OFT 1/0%IA

TILiRERR

TR E RS

16 1.8 20 22 24 2.6 2.8 3.0 3.2 3.4 3.6 3.8 40 42 44 46 48 50 52 54 56

Vooio. (V)

i tH IR BhER R

GPIO (& N\ /f i oity 1) 7T SZHF 220k +8mA $ FEEBUEE L, B8 Vo Vo AT, TIIAE] +20mA FIAT.

EF PR, 1/0 BIRELH D AU RAIEIRS) B BE AR I 6. 2 71545 Hh 1) 4850 i R0 18 -

< BT 1/0 55 T Voo, S 3RER LR AR, IN_E MCU 7E Vi 3RV B KIS AT HLIR, ASAEERT
Ium(’%Jb 6.2 1 Eﬁﬁﬁl‘_&n_)

<> FrA 1/0 30 M Vss 3RS 0 FL A
JL 6. 2 TR

Yoxt e KAUEME =

LRI, N MCU 7E Vs b3 H B KIS AT LI, A BERE I 45 T KAUE(E Z Tiss (B

HMHBE
FRAEFFRIVIT, FRIVH SR EE LKA FIREH . Bra i 1/0 b #8232 CMoS A1 TTL 1.
WM R
(iR ZH %A 5 /ME HKME | A
Vo 1/0 %y A% L~ CMOS 3t 19 | 10| = SmA - 0. 4
VOlI I/O %&%EEIEF VDDIOX 2 2 7\/ VDDIOxio. 4: -
Vo 1/0 %y AR P TTL 35 1%, 1=+8mA - 0.4
Vo 1/0 %t v Voorox = 2. 7V 2.4 -
Vo” 1/0 f AR P L] = 20mA - 1.3
Vou(3) I/O $ﬁﬂj%%%z Vl)Dle 2 2. 7V Vunmx_l. 3 - \
V()L(s) I/O ¢ﬁ$ﬁ% EEL% ‘ Lo‘ = 6mA - 0.4
Vor” 1/0 %y v E2 S 2V < Vipror < 2.7V Vipio—0. 4 -
FIE 1/0 4 G I Tu| = 20mA f 0.4
VOLF B 1:% J_ZE—F Vl)mo 2 v
[Ti] = 10mA 0.4
HE 1 BT Lo BB T A6 BB G B IR Z 19 26X R BTN, [T AT Lo 1 HE 90 360 H 9 0 R4 2478
16 RIRZ 12051 SR A FTE 1
JE 2: TIL 1 CHOS Fiy 319 #5725 JEDEC Btk
3 HGEEIFIETRHL, ATEAEFE i
MM 3RS
FRAERF BV, NRIVHHSEORTEE A T/ FIRE .
|/0 X”]Ltl:%l‘i(iﬂ GE2)
e | s Y Kt BME | Rt | i
<0b Frax 10y out E%j(iﬁ%w v - 2 MHz
(MHz) e out B I PR ) C.=50pF - 125 s
e (1000t B T (] - 125
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"% MS32F031A6 ;;E'szﬁﬁﬁflEE,
oLl Foe (1001 B%jziﬁ%““f) - 10 Mz
(10Mlz) traoou At T B ] Ci=50pF - 25 ns
tr(0)out Sy Hy E TR A - 25
C=30pF, Viix = 2.7V - 50
a0yt AR C=50pF, Vipox = 2.7V - 30 MHz
CLZSODF’ 2V < Ve < 2.7V - 20
11b CL:30pF, VDDIOx = 2.7V - 5
trtmou i TS PR ) Ci=50pF, Vipioe = 2.7V - 8
(50MHz)
C=50pF, 2V < Vox < 2.7V - 12
C=30pF, Vi = 2.7V - 5 ns
troou B TR C.=50pF, Vi, = 2.7V - 8
C=50pF, 2V < Voox < 2.7V - 12
] Faux00ut i‘f‘aﬁ:iﬁ%’ﬁ f> ] - 2 MHz
Gx4) traoou B H T BRI (] Ci=50pF - 12
tra0out Sy H _E TEETR) ~ 34 ns
. o EXTT F /i 2% Kl 21 - 0 ) -
AN S R v B
JE 1: 1/0 3 17193 /% 7] LG OSPEEDRy [1: 0] & . S - FHH A F GPIO Ji 111 B 75 1775 1T 1 Y -

I 2:
3z
4

1 /0 3Z5R4F M E X

I RUE, AL Wi
RALF M T
ZHCE ForBEEC, FEE 1/0 HIE TR S5/ FA Fnt 1/0 BEE W

90%

— ‘(
tr(IO)out tf(IO)out

10%

€
<

d
|
I
1
1
I
|
I
1
i
LA‘
»

TIO

VE: FEIEL/ 0 ZIAFIHESERE C e 25 (Lo + Cravon ) < 2/3T0, H 755y 45% 5551 A ZJRASIH

7.3.12 NRST 3| Biltsi4
NRST 5| % N IRBh4d B CMOS T2, W& —MEHIT S 1 E i B BH Roco
BrAERRAIB, FRAHE RS ERTEE A TEZMA FIREH.

NRST 5| 4%

5 ZH M /ME JAME NI AL
0.25 Vp +
Vi owsn NRST i N H3~F 3 - - 0 07<siDDn
- \Y
o 0.445 Vi +
Vinersn NRST % A\ 57 FEL - B 0 498(51:% - -
Viesonsn | NRST Jiti 2 455 fph ) 5% IE 5 i - 200 - mV
Reu 55 b b Vis= Vss 25 43 55 kQ
Ve ars NRST i N\ ik 3 555 10D — — s

IE 1 BT E, AL
IE 2: L AR i 7]y — PN ELE HY I AR I FTTF AT PHOS S 337~ PHON/NHOS FTF 59 78 TR A (29 /4 10%)
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= S MS32F031A6 BRI,
NRST M [EIEE BE HE#F
Voo
ShER S fir et B G =
,,,,,,,,,,,,,,,,,,, _L NRST GE2) T Reu PN
va g

VI L RLPIEEAETy TR R
I 20 JHST R IRAE NRST 5] I 717 BE GEE T~ <NRST 5 JIFFIE> 1 ZY TR A Vi LT 270 MCU £ K A7 o
7.3.13 12 {iL ADC $F14
BrRARREAIEAT, RIS HOR R AR A N KA
IE: B RABFA L I AT — K

ADC %54
(Eie) ZH it wMA HAUE KE AL
Vinn LS 2.7 3.3V 5.5 \i
Toms o ADC [ LI HE™ " VDD = VDDA = 3.3 V - 0.9 - mA
Liwe ADC R 0.6 - 16 MHz
£ KB R 0. 05 1 MHz
ey o fae = 16MHz - - 800 kHz
f[‘lil;m 2 i \}Fﬁf 3
6 APl R AR — — 20 1/ fue
VMN %?ﬁ% EE}ZTST[E 0 - VDDA v
Run™” A E A BEHT Z: LB A SRR A - - 50 kQ
Rmyc(}.} K %ﬁé%% EEBE - - 1 kQ
C.‘\DCQ{Z) WK AEE R R FF A B - 8 pF
tCAL(;; 2) &@Hrj‘ I‘Eﬂ fae = 16MHz 136 Bs
- l/fr\DC
— fae = 16MHz 0.219 - 16.7 us
tg(” 2) 7R i T ADC
. KA [F] 3.5 - 239. 5 1/F e
tSTAB(ﬂ; ? J:EEHTJ‘I‘ETJ B 2048 B l/fr\[)(‘
t (x2) E\E"J%*ﬁ%ﬁj‘ IEﬂ (@jﬁ% fuwe = 16MHz 1 - 18 s
FE IR)) 147252 CRFE tsHiZ P8R 12. 5) 1/ e

JE 1: EFEHBRIEE IR (12.5 x ADC BI##EHY) , WEE IDDA £ 100 uA K IDD | 60 uAd HIE5FEFE.
B RUE, AL

I 2:
M 3:

A,

L RAIN BA G4

N=12, ZE 12 (0 7 Hf 7o

fac=16MHz HTJ'E’\]E-E* Rain

T
Ryn <

fapc X Capec % ln(2N+2)_

Rupc

Ts (& ) ts(us) K R (k Q) o
3.5 0.22 1.8
7.5 0.47 5.0
13.5 0.84 9.9
28.5 1. 78 21.9
41.5 2.59 32.4
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4‘% MS32F031A6 SR
55.5 3.47 43.7
71.5 4.47 56. 6
239.5 14.97 191.8
JE1: AT RUE, ASEALTE R
ADC *%}-E'— GED GE2 GE3)
ot PN - , B KNAH .
=3 ZH WA 2% A HIE G AL
ET AR 2 +1.3 +4
EO IWFe iR 7= Frax=48MHz, +1 +4
EG W R fue =16MHz, Ruy <10k Q, +0.5 +1.5 LSB
ED o MR V=373, 6V, T:=25° C +0.7 +1
EL W& itkRz +1 +2
ET SRR +3.3 +6
EO TmF% % 2 frox=48MHz, +1.9 +4
EG 2R fwc =16MHz, Ruy <10k Q, +2.8 +3 LSB
ED TN L PR 2 Vin=2. 7°3. 6V, T,=-10"105° C +0.7 +1.3
EL R iR 2= +1.2 +2

7E 1z ADC B ELJR G SR EU B AR 283 1 B R A S I 2 1 -
7E 20 ADC FF/RGRIIEA IR F T : 7 B8R 1 (F 1T R fEH R TIA F]LTEA S g i K33 2002 2
MET7— TGN G L IE AT HIFE ARG SE o R A T FE T L R TN A IR BRI 7L 20—
PFHERE (G T2 JE]) o N BAL FIHTEA B, HEL T 6.2 FFTZ3H T Lo 1 Lo VEZ A 5L
NS ADC B/ o
IE 3: WLLBRHY VDDA SF AL T, P LU 77 EHTIERE -
I A BHERETIFE 2R A Pl

ADC FE 4514

[
(1) SEhrflih &

Dot R (2) A0S
2) & i
4094 7 (3) WAdExeE
4093 —
= E-SFBRISE. THENBHEHNSENEX

SE

E~EBRRE: E—RTHFEEHNE—NEHER
BFHEE

E~E#fiRE: BE—AEBEHFHNEE—NXRE
HiRErES.

E=RIF&iHiRE. LhRE iRy i psk
B

E=MA8tizE: ENXFEERNERExEE
KR XIEE.

P o B o o~

|
4093 4094 4095 4096
Vopa
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g

1. {£F ADC B2 B0 LR

Voo
SEAEFI{RIFADC
. AlNx Vo
RAIN(;EU Rapc
—\VWA—@ ANAN—@————12-BIT SAR
Vr

CADC

Ve
‘:\YTN ) Cparas.itic

P 1: HK Ruvs Ruc Fll Coc HIEE, S LS

VE 2: Gursivie 775 PCB G171 L 1Y 74 28 (GARFER] PCB /g ST K, KE2G TpF) o FEAT Cuasivic ZUIE FFIFNTHE
HIRGSE s JERHTIPIZAE I Lo

PCB it 22X

R LRSI 6. 1.6 fLra )i 5. BT 10nF RALAUR B/ R (RS , ENTRIZJR T REMFEIL MCU &5 5 .

7.3.14 BB {5 B FF >
Temp Sensor 4¥M

?’?% B f/ME HARIE  NE HAL
TI D Vsrm: {Efﬁéﬁﬁﬁ U i 1 i 2 oC

Avg Slope™" TR 4.3 mV/°C
Vi 30C (£5C) M ET? 1.34 1.43 1.52 v
tsmm'm ! Eijjﬁj' I\Eﬂ 4 - 10(“ & us
ts ey SR FE IS ¥ ADC RAE I [i) 4 - - us

JE1: @R, RGP

JE2: fEVDDA = 3.3V £ 10 mV WE. Vaw ADC FHETHFRET 1S CALI FE 1. 5SS, 20. 1 1 /215G
B>,

JE 3: ADEN (€58 )7, FES 256us Ja, 7 AJLIIERE TSEN, FHE1F tsur 1] AT L ADC RFE. W ADEN (RIFIFH, J7
LEHTFEAAAEFE TSEN, R 57555 1F tsmer BT 0] 7 31 AT LA 140577'(7#0

7.3.15 VBAT M5
VBAT 414
s S8 HR/ME A RKIE L&A
R Vi 73 s HLFH - 50 - kQ
Q Vo 73 LG - 2 -
B Q 1 - 1 %
ts \"but(El) liﬁl Viar HTJ' E':J ADC %ﬁé HTJ' rlﬂ 4 - - us

I HBTRE, AR

7.3.16 TIM R 28454
T B HH B HRAIE .
1 St NS L SRS B it LA SONIHER. Al PWM ) (O E VRS, 2200 1/0 3 DR

TIMx 4514
e ZH E i ¢ /ME SN XA
_— S 225 B ] i - 01. - ey
. CH1 & CH4 1) 5E I 284 st 0 Fromeix/2 iz
%EF}E-E$ fTIMxCI_K:é‘:SMHZ 0 24
Resmy SER B HEE TIMx  (B&7T TIM2) - 16 A
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= S MS32F031A6 RRIRER
TIM2 - 32
_— MIEH T NI B, 16 1 65536 Ernncrs
B I e 3 Frina=48MHz 0. 0208 1365 ns
. 32 RLvh- e as f K] Re v it 65536 x 65536 rimecik
e # Frarx =48MHz 89. 48 s
40 kHZ (LSI1) 3RZELMT IWDG &)/ 5 KBRS E "
53 43 PR[2:0]1 B EAERT RLL11:0]=0x000 B KGRI RLL11: 0]=0xFFF s
/4 0 0.1 409. 6
/8 1 0.2 819. 2
/16 2 0.4 1638. 4
/32 3 0.8 3276. 8 ms
/64 1 1.6 6553. 6
/128 5 3.2 13107. 2
/256 6 5 7 6.4 26214, 4

JE 1. XL EEERN] 40 kHz B #9260 H . SERR ., MCU EFHG RC BEEAE 30 F 60kiz 2 HZ M. M5, BIHE
RC IR BRI EFETT, BT F ISR IR T APB 1 IR RC JR5S 58RI #.2 IR 2, 28— %
B RC I HE L

48 MHZ (PCLK) SMZRE{ET WWDG & /)\/ & K iBAETEHA

T4y i WDGTB {7 ¢ L R I LA
/1 0 0. 0853 5.4613
/2 1 0. 1706 10. 9226
/4 2 0.3413 21,8453 e
/8 3 0. 6826 43. 6906
ff"; time =trax x 4096 x ZHMWU:W X (7[50]+]) (/715)
7.3.17 BE&EAQO
SP1 EOFFE
BRAEREAIULEE, T RIS EORAEE A TIERM NS H .
A i N P ZhAE 51 I (NSS. SCK. MOST. MISO) (I Vs, 2 ML 1/0 st 1Rk
SP| q%,l‘i GED
(Eie] ZH Y IEONE W NE AL
ER 5N - 18
D 51 3%
fsuxl/tc(sux) SPI HT%EP/EK M*ﬁﬁ — 12 MHz
., SCK LA R ent SR C=15pF - 6
Tsuaiss) NSS @jﬁﬂ‘ IEﬂ }‘}\*ﬁ:ﬁ 4t|’(ILK -
Thss) NSS 1%1%[3# IEﬂ }‘}\*ﬁ:ﬁ 2 tl’(ILK+10 -
T cserm 2 N iﬂ%fﬁ, frox = 36MHz, }ﬁ% _
tusaty SCK 1 AV T B[] 5 2 Kr=4 Trei/ 22 teax/2+1
Tsuom i&jﬁgﬁ)’j)\@zlﬁ‘ IETJ 3‘51‘3‘33@ 4 -
tasn Bt i N SLN [H] AR 5 - ns
Thom i&jﬁgﬁ)’j)\f%j%lﬁ‘ IETJ 3‘51‘3‘33@ 4 B
thsn B N AR BRI 8] MR 5 -
tacso ® prepnfsp )iy MARZL, Frox = 20MHz 0 3 teok
taisso) @ iﬁlﬁ%ﬁtﬂ%@iﬂj—l‘m H\*ﬁﬁ 0 18
tvso HH i A R0 [ MR REIE 2 J5) - 22.5
toaw 2" HiH i A R0 [ F (EREIR 2 )S) - 6
thso ” Hct i L0 OR AR N T MR (I RELIE 2 )5) 11.5 -
thao HicHa i Hh CRRR I (8] F (S REIR 2 )5) 2 -
DuCy (SCK) SPT MAf B 5 25 L ML 25 75 %
1 I TR, RE A =i
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BB

IE 2: BRI T2 15 A 50 Fi 1 177 i HT R AT 1] 5RACHT [ A 77 B 95 309 307 75 iR AT 1] o
7E 3: AT F] A 750 1 3 9 T R i IR AT I T, i (AT (]2 17 B By i s (Hi=2) i iR A 1]

SPI B [E (MAHEI, CPHA=0)
NSS#HiA _\ "I
™ te(SCK) »
L e———+SUJ NS5 ) ———» - th(NSS) -
CPHA=0 Y ' " \
% CPOL=0 ‘ f
& tw{SCKHIfv{SCKL)
& | cPHA=0 < >
& | croL=1
ta(S0) tw(S0) th(s0) 4 tr{SCK)tH(SChdis(s0)
MISO%; { MSB O UT BIT6 OUT LS8 OUT ]—
tsu(Sl)
MOSI%I A MSB IN BIT1 IN X LSB IN X
f——— th(S1)—»
SPI B[R (AR, CPHA=1’
NSS#ii A \ /
SU(NSS) e ; e(scK) i ~—th(nss) >
<[ crHa ' ; ' i S\ i
S| crol=0 — ¢ __fi i \ R :
% CPHA=1 w(SCLH) 'i"'—"ii | i_ it
Sl crol-1 —wisC SCW.._ i
I ' \_jl
H i ! T(SCL) e tgic(s 01 :
ta(S0) H(S0) —»—ie th(s0) fec ™ His(S0) -vl—-v1=
MISO4i CX MsHOUT BIT6 OUT LSB OUT )I—
su(Sl) e te— th(5))—>
MOS lii X, x MSB IN BIT1 IN X LSB IN X

A BT CHOS HF: 0. 3V 0. 7Vapo
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% MS32F031A6 B
SPI B (&R
E -
NS SEi M,
te(SCKT >

SCKHEi H

SCKHEi H

CPHA=1 "

1

.
M) e—l} ok —— H(SCK)
MISOA X o+ owmsen: X BIT6 IN : X tssin - X
) —> L
MISO%itH X msBouT 1 K BiTtout | X tssour X
ty(MO) +e—b1 h(MO) =1

tw(SCKH) ! : n_ r(SCK)

VE:

T 1 BT CMOS T+ 0. 3V 1 0. 7Vipe

7.3.18 &I LL B 38 CMP 4514
TR P IS HOR LB TR0 T A

RN A BRI

i 2% . din BN AR | BRTY | B
Von AR Vi 5.0 5.5 v
Low AR Vin=5. 0V - 50 100 HA

T, AR -40 25 105 ° C
Viy %ﬁ)\;i\*% EEE TE: [% Vss B Voou V
Voerser ﬁﬁ)\;ﬁlﬁ’ﬂ %E - +5 +10 mV
Vorsr/dT | AR b B 2 {6 - s | e MY
Ly H\ FELIAE - 0 1 HA
Vour B R LR Vss - Vi \
Ta | AN SR - O I ROV S os | ks
Too | At SR V'S OV, TR B 1000V L) — 0 | s
L3
An. TFA S 60 120 - dB

Vinsni JB(%%‘T M1 - 0 - mV

Vinsrz JB(% %‘T 2 B 15 - mV

Vists JB(% E‘T 3 - 30 - mV

Vinsta JB(%%? 4 - 90 - mV

Vigerow N E VREF H & HIR ~1% ¥ 2 +1% ¥ \

Tyrerow VREF {ii §8 J5 3 37 B[] - 100 200 Hs
1 HIEFETHFUZR KW
JE2: SRR, BRI S IR ADC S EJR, A5E /1 A B EHG bandgap /<4, i fEHFIE

2% 6.3.4 WESHEHIEFET,
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4‘% MS32F031A6 AR
7.3.19 ZHIBKEE OPAMP 4%
TRAGHNSEREEE TERSE TS
BEBAREM
#s 23 %1 BT RE | BXTY | AN
VDDJ\ I'ﬁz EE}ZTS - VDD 5. O 5. 5 \
Lo TAEHR Vom=5. OV - 0.7 1 mA
T, TAEEE - -40 25 105 °C
Vlh ﬁ'ﬁA;t*ﬁ EE}ZTS—/E - Vss - VDDA v
Vowsxa T ﬁ\"j)\gﬁi}ﬁ EE}ZE - - - i 2 mV
dVoesir/dT ﬁﬁ)\%lﬁ EEEB@/EE%E{%% - - 18 25 w/° c
CMRR FLATHN ) Le 60 90 - dB
PSRR R 0 L 60 90 - dB
Ao, VAR AL 60 80 - dB
GBW 2 e 2 8 - MHz
SR JEER 11.5 15.3 - V/uS
Rum[) EEKH‘I‘E@%‘Z 4 | [~ k Q
Ciow FEL A AR - 50 pF
ILOAD E’!B ij] EE(}%‘ - - 2 IIIA
VOHsr e A A R=4 kQ, A Vin Vona=200 - - mV
VOLsu AR i R=4 kQ, N Vs = - Vs+200 mV
PM AR . 60 - °
Tewe IR AR A 1) néie it 7 7 I (1) R.=4 kQ, C<<50pF, Hi/EIRKEZS - 2.5 5 Hs
PG;\IN i%ﬁ ffé){%g T;x:*40N105° C, Vpn:5. oV - Oi5 i 1 %
GAIN1 HaE 1 AR AR / 47 v AR 2
GAIN2 WhaifH 2 S A AR/ 4 v BEAE 4
GAIN3 WhaifH 3 S A5 SRR/ v BEAE 8
GAIN4 HaE 4 S AR / A7 v BEAE 16

I 1 BHERETIFUZAR REZEAE Wi

7.3.20 EMC $Ff4

BUBAEN SR AL 2R

ThEEM EMS (B REEUR)

PRI A EAT A .

HIEAT AT A FE I GEIE 1/0 3 KR 2 A LED) , U BURE f B0 9 sg R T B30 A2 4%, LED [N

R T HTR I

B A B A AR R IE AR
THREME EMS 1045 : Bha% ESD Al EFT Bkt .

EMS ¥t
(s S8 A Fon/ KM
G| BB 10 W, WS Ehhegre |0 LT 120 TG s
BRI Fir 1EC 1000-4-2 HifE
A 158 FO I A J i A P L AP 4 TEC 1000-4-4 £5HE

PE 12 BETFFUEZEIR S A0 i o S i T 1A i % /T i s i 7 TSI 7 R 1 25 BT T 2L 3 P 2257

ARG

BETH RS AR Ao LA S 8 75 B ) R
FEASATF AT EMC HOVPA AN DAL, AR SR N A R AT (K NEZE K2, B0 BMC PERES P LI AR 44

YR IR G

PRI, R R SEAT BMC (4K, IFHEAT 5 BMC A RAGVAEDIRK .

G-

BRAF R URE L AR S R P B R R«

& RFIREEE
¢ ESELL

R TH
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4‘% MS32F031A6 ERME
> REEEIEWRIR (R0 A AR e )
TR
TR 25 W E SR8 (BAM ZAL AR P H S g ER) , v LBt A HBTE NRST 5| JHIEk7E 36 51 1 B S| N—AN s 1 #0
HAAEG B ~F 1 B

FEHEAT IR, AT DA S A 2R BSD IS /il sl BBt 0 v b, A BN AR AR BTy, B 20 7 EN
538 LA L A AR AN TR S AR R

FETE EMD
TEIZAT — 16 B 19 B F RS B GRS T/0 3% 11 IR 2 AN LED) , Wa s 1 ok 5 (4 FL G o IX AN 2 5 IIR 75 4 TEC 61967-2

b, IXAFRERLE T IARAN 51 IR A

EMI fl%’l‘i(;iw
" . wKIE .
% % 4% W
#e | aH it L G e e |
sy Tegse ¢ 0. 1°30MHz 1
D~V ) AT ’ ~ V
Sau o LQFP4S 25 30 _130Mrz 2l dB
%4 TEC 61967-2 130MHz_1GHz 21
EMI 2251 u .

I 1 BETHFUEZER AL i B T2 ST = Wi A b PR, FFE R IR 7 -

Ba7s ESD
WRIREERI S I &, SHEAMREAS R 5] BRI G LR (— AN IERK SRR e — AN ikeR, PSRk T b — R o) . FEA

KNI T2 LRSS H (3 A EF x (o) ADEEEBIED. IS & JESD22-A114/C101 FriE.

#H75 ESD $¥iE ™"

e S %A EIE ONIEN AL
. - T,=+25° C, o= .
Vesoam B PR LR (N R4 TESD22-A114 TN S 4000 ;
N U A o T.=1+25° C, = . _
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1.1LQFP48 (0. 5mm pitch)
millimeter millimeter
Rl Min Tpy Max R Min Tpy Max
A 1. 60 E 8. 80 9.00 9.20
Al 0. 05 0. 20 El 6.90 7.00 7.10
A2 1.35 1. 40 1.45 e 0.5
b 0.19 0. 27 K 0° 3.5° 7°
c 0.13 0.18 L 0.45 0. 65
8. 80 9. 00 9.20 L1 1.00
D1 6.90 7.00 7.10 N Pin number =48
[ 0.25mm |
GAUGE PLANE
‘ A 4 ;
Ly K
L L j
< L1 >
w
PIN 1 )
IDENTIFICATION , | s ¥
e

L AR Z IR 22 ] .
2. ROFfhER,
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1. 2LQFP32 (0. 8mm pitch)
millimeter millimeter
Symbol Symbol
Yibo Min Tpy Max i Min Tpy Max
A - - 1. 60 E 8. 80 9. 00 9. 20
Al 0.05 - 0. 15 El 6. 90 7.00 7.10
A2 1.35 1. 40 1. 45 eB 8. 10 - 8. 25
A3 0. 59 0. 64 0. 69 e - 0. 8OBSC -
b 0. 33 - 0.41 0 0° 3.5° 7°
0.13 - 0.17 L 0. 45 - 0.75
cl 0.12 0.13 0.14 L1 - 1. OOREF -
D 8. 80 9. 00 9. 20 - - - -
D1 6. 90 7.00 7.10 N Pin number =32
A%,
o 3
g\ r—[w\ *] *l = [*] = ,] j—T\ Iy A2 A
X I i “ | (&
Al -
- D -
- DI -
24 17
CHARRHBAR - “
25 ‘DJ: ) 16 T
o o s | |
o | i |
o - - )
= e |
o - -] 1 = b sl
3 3 | 9
; f - bl -
E%HHHEEj I =l
’ LE ] 7 el ¢
& =) - BASE METAL ,3‘//7 ’,/,/ il
WITH PLATING
SECTION B-B
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1. 3QFN32 (4x4x0. 75-0. 40mm pitch)
millimeter millimeter
Symbol Min Tpy Max Symbol Min Tpy Max
A 0.70 0.75 0. 80 El 2.55 2.65 2.75
Al 0.00 - 0.05 e 0. 40TYP
A3 0. 203REF K 0.20 - -
b 0.15 0. 20 0.25 L 0.30 0. 40 0. 50
D 3.90 4. 00 4.10 L1 0.31 0. 36 0.41
E 3.90 4. 00 4.10 L2 0.13 0.18 0.23
D1 2.55 2.65 2.75
D A
| Al
32 |
[ o
1 I
“ Laser Mark
Pin 1 1D
; b
J A3
Top View Side View
K
| 32
- [ NUUUguuv
=~ L : 1
» N
[ | -
Do - B} cl
[ ' n1 4
[ -
— , - <
ANNNNANN——
b ]
- Bottom View
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