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1. N32G43X/N32L40X/ N32L43X %l MCU B i+ &%

1.1 HIEHLE R

N32G43X/N32L40X/ N32L43X &4 TAEHEE (VDD) N 1.8V~3.6V. F# 4. VDD. VDDA 3|
. BARIE S 2E M B T

12 LR

VDD A MCU T H 35, B2 HfaE o e i gt e . BEVEHE 1.8V~3.6V, T VDD 5| BI#SF sl il
BB 0.1uF XA, Hrbh—4 VDD & AT IN—8 4.70F EREE. BBEEAAEITHES S
PRI NRGSH BT R,

VDDA ML, 5 ADC. DAC. OPAMP. COMP #ftfitii ., VDDA # N SO E — 0.1uF
F1—AN 1uF (A,

1.3 SMERS| IR A r B

INRST S| LR BUR (UM R AL) KRG RN SMENRST S IR AL S % g T .

External reset circuit

. Internal reset
b—‘ Filter f————p

1-1 RgaEMH

E: SAL5 HINRSTER I A GRS, SMERA WS EES H, & F MRS AL [E], NRST
SIS b, g AP SR 10K, 55 A1 Al AR 7 it S 7 2 ok & 15 S I SR A 4% 4

1.4 AR B EE B

N32G43X/N32L40X/ N32L43X %1 MCU .8 2 NMMHBE 8 485 EN ¥ HSE (4MHz~32MHz) F1
AN AR IS LSE - GBS 32.768KHz).
HSE 1 LSE R4 SRR B AR a2, VEAIIE 25 M o2 B0 T b A0 3 sk b A 1 4

1§ LSE B, AHARH) 10 & (PC13 A1 PD14) AREH GPIO B4 TE 5, ABLEHS %A 1-2.
B P E 5SS S8 LSE TIEARTRE .
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PC13-TAMPER-RTC [_
PC14-OSC32_IN[_|
PC15-0SC32_OUT[_|
PD14-OSC_IN [_|

A W N

K 1-2 PC13/PD14 E AR BRI E S
1.5 B3h5] HER

THEERT N32G43X/N32L40X/ N32L43X R 5105 ik 8 8 s A s i BT s AN S . 2T e st
ES R F M RS,

10K
My & BOOTO

— —>3

1-3 )5 B A SIS

BOOTH| i, &7 Z AL/ MBOOTIX jE5): BOOTHI AR, & EALE MW IX A,
E: B HREE RIS .

1.6 J57 ADC ¥ 5

RNFEE RS, ADC A — X Sar It s YR, —AMSZ Y VDDA 51 iZh ADC fitH, VSSA 5] HIfE
R L e, B AT DA FRME DR A B S 45 ADC fiEEE,  DAUgZD PCB AR M 1 F-4t

KT ADC BB, HESIT LA

1 TEfEH ADC RFERT, Fi4ER ADC KAEIEIE 178 E 2R B = 5
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2) ADC WIS 5 1D a0 B — L RN s 155
3D AR M A T R BRI T 1) 5 G SRR R
N32G43x_L43x RINERIAN TN 72MHZ 2648 F, ADC PROEEE KA R A 1T SMsps,
ADC 1838 JE AL BT 2.5Msps;
N32L40x RAITERIA LN 64AMHZ %44, ADC PREEE RAE R AT 4.5Msps, ADC
NI T SRR SR AN 2M sps.
4) 1£ ADC #4 i), SR ASCHFHMEN ADC L, WIF ML E, 7 25E 5 Ul s ]l # K
M ADC Ja, HEHTHCHE
5) fEfEMH— ADC EIEN, ANEAEHEARMEHN ADC RAEER 7S (Hin-0.2v), ki
FN T AR, 2 S BUEE KA ADC i BERHAC, B SE A i
6) TEEH ADC i, Ran MIEAKMEAREAKR, FEMFGWFAR:

R Is R
AIN < — Rapc
fﬁ]}ﬂ X CEDC X 111(2N+2)
Vam Ran AlNy % Rapc
A 0 1
Canc
— 12-bit ADC ]T:VSSA
Ve o
Ve
>
t

1-4 ADC %y N\ [ 82 % B BE AR 2
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ADCTERHEH4AZ: T2MHz
ADC
WA FRIPA | Min Sampling | Min Sampling | Sampleinz+t | = ;P_‘%E
R_ATN () cyele Time (ns) Convert W(K:;S L
Time (us)
0 1.75 24.26 0.198 5, 053.8
100 2.10 29.11 0. 203 4,932.8
330 2.90 40. 27 0.214 4,675.5
470 3. 39 47. 06 0.221 4,531.5
1, 000 2. 24 72.78 0. 246 4,008.6
2, 200 9.43 131. 00 0. 205 3, 282. 8
4, 700 18. 17 202. 31 0. 426 2,2347.9
10, 000 26. 68 209. 46 0. 683 1,464.0
30, 000 106. 55 1,479. 87 1. 653 604. 8
51, 000 179. 91 2, 498. 80 2.672 374.2
100, 000 351.09 4, 876. 29 5. 0580 198. 0
470, 000 1, 643. 67 22, 828. 80 23.002 43.5
1, 000, 000 3,493, 21 48, 544. 56 48. 718 20.5
B 1-5N32G43x _L43x R51 ADC AT B &
ADCTAERHHSMZE: 64NHz
ADC
Wi AEWEIT | Min Sampling | Min Sampling | Sampleingt | = ADC
B aTNCE2) cycle Time (ns) Convert ﬁij;i%
Time (us)
0 1.55 24, 26 0,220 4,554, 5
10 1. 86 249.11 0. 224 4,455 8
a0 2. 58 40, 27 0. 236 4,244, 8
470 3.01 47, e 0. 242 4,125, 8
1, 000 4. 66 T2.78 0. 268 3, T30.0
2, 200 8. 38 131,00 0. 326 3,064, 5
4, 700 16. 15 2h2, 31 0. 443 2,234.0
10, 000 32,61 509. 46 0,705 1,418, 9
30, 000 94, 71 1,479 87 1. 675 7.0
51, 000 1549, 92 2, 498, 80 2,694 371. 2
100, 000 S1Z2. 08 4, 876, 29 5.072 197, 2
470, 000 1, 461. 04 22, 828, 80 23,024 45,4
1, 000, 000 3, 106, 85 43, 5dd, 56 41, 740 20, 5

1-6 N32L40x £7%1 ADC RFERC B %=

VE: SRAER B 75 AR B fa N B FIADC 2 A7 48 Al ik U RAE B AZE G BCE, R - ADCRAE J& R & 3K
T TR A /N R EAZL .
B REARBGER AT NSING TECHNOLOGIES INC.

Mtk RINTT R LU X EDE AL X =R B 1095 [ REAR K E
HLiE: +86-755-86309900 1 H: +86-755-86169100
[X3k:  https://www.nsingtech.com fi%%: 518057

4/20



Ay,
%) EIREA
1

7 10 bk Ab 2

EHAREP T 10 & T &AL AR SR, BB 5 10 Bl IlE kel (SERRE

e J R FL S AEL S P SR o ik

JIN3E 47 iz HL B

=74
AzE E

10K~100K) 4 7%,

FEAFF R N32G43XRL-STB V1.0 L HIHFE o IO(PA4) A -

www.nsingtech.com

M N, BAEXT N 10 _BHEEE M S (InF~100nF) B4

2

Wiz i

Tl

(&)

L)

2]
(]

. | «
S e et
P pad W S — -
: . :
1.00 V jﬂﬂv"azo.ooouus}[ﬁnn,g%/&] r 260mv]
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1-8 LHIIFE 10 (PA4) AN $ir Ho BH AL B 5 9%
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O A ISV E RS 10 i R AH, 7E2dE T 5| S A 2 Ui 1O 458 —#4=, #xyE T TTa: 3.3V standard
10, XA 10 75 5B H T A A IR A 10 FEATE TR, 575 B P i e,

2% s T 5 PR TR
s Fail-
22|FI2| mwemaes | 8 | F [sae
A= EE K| o |x 5P TR THETAE
s|o|o|o ~
| |
11111 VDD S -
TAMPI-RTC
2 | 2 | PCI3-TAMPER- RTC® | T/O TTa | Yes E%h,?g&? RTC_OUT
WKUP2
-1 -1313 PC14- OSC32 IN® 1/0 TTa | Yes 0OSC32 IN
-|-14]4]| PCI5-0SC32 OUT® /0 TTa | Yes 0OSC32 OUT

B 1-9 5 F M 5| A 2 X T/O 454

VE: TTa: 3.3V standard [0. 7648 5 B 3 & m T 3.3V IS 5545 10 [R50

1.9 BFEFHRT

1.9.1 PCB #tit+

X E M EMR PCB it fUE S 2 H ittt PCB BUA R EMBIMIASE. LA T
PREIZRAE R, T DAY R 2 2 e it, 722 )2 PCB Wbk i/ oy — N B Z A AL, vl HRTH i
TR R LA, XA R TN R SR 1 ) L. PCB B T R A Dy HONHE 5 R B Bl (448,

HBZE T I OB, FEBE MR REMUERAIR D o 34k, IR AR, T PCB ARG IR K, HIFRA
GIENFEG T, A REANBIE SL . KPR AT X e AT R Y, RONE SR TSR ET,

FLar AT DA s

1.9.2 ESD P53rass:

FESEBR= fh v, A S B0 I RR B R AMEAE D i (BN 1, BRI, SO IR T B
R TR AL WA HNHT, A REE I I S T AT IR R o XA RAT T, — B HREHESNN ESD Bidr 8t
TVS B R ESD fRIME:1F, DL 2 MR (407 50 1l o

MCU

110

110

TVS % TVS

Bl 1-10 /O & £ TVS &R
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N32G43X/N32L40X/ N32L43X Rt A 2 Frd 4780 (SWD) Ml ITAG iR 1T, VAN FiE S %

KA T

1.11 BOOT & O#MH

N32G43X/N32L40X/ N32L43X R0 73R BOOT & i@, & OO R«

WikE 5 GPIO 5| i
JTMS/SWDIO PA13
JTCK/SWCLK PAl4

JTDI PA15
JTDO PB3
INTRST PB4

% 1-1 ARBEO

BOOT #i [

GPIO 5] i

USARTL_TX

PA9

USARTL_RX

PA10

* 12 BoBo

7120
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VU AT & 1AL B )R (VSS)AI L TR (K HUZ (VDD 22 J2 B FLE AR, AT BE B2 HL 4 0
ETEREM B RCR » FESEBRRHI, 2 8 A R R AN RE A FH 22 )2 BN LB AR, I8 A 7E BT BB IRl 75
TRAE — /M R e AT (3 L R 4544

2) BHIE

7£ PCB BT AR ¥ 25 2 40 EMI 2 ANR], RO R RS o A f . bhdn, KH g, RHE
K DL RS . M PCB _EHIAE XA -

3) BEHUANLE(VSS, VDD)

BRI R B0y L . B REAEC F) F  )TS  12% BRE Hl, B H RIS 40 BT 1 M 28
RIAE—/ 8 BIER] . AR N 2R B AR IR /N, REIR YRR 58 %, /D IREE HfH . [RIRT,
PRLR . HhERIE MR F R I I SR 8, BRI BRI ZR, DN R X SR IR R BT
SRPIMEFEBE ST, PCB A SR AFII X3, FEEE A M, DLERBELT I BT R AR o

4) ER/E

T I R 5| B 5 S M R YR . IR, ERRRA . BRI FLR % A A R BN BB
T SR P N 2R 55 BE () M2, RIS VDD 5 VSS 51 IS0 e S5 8 b i B 58 A . RN
FEL /4 5 | A T YA SR o
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Viato Vpp _ Via to Vgg

Cap.

L]

K 2-1 VDD/VSS 3| J#l i) 82 745 =)
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3.2 LQFP64

VDD_MCU

s
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- .| 40
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36
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1 36
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c12 c11
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11/20

B RBEARRGEIRAT NSING TECHNOLOGIES INC.
Mkt RYITTR L X T L X SR 1092 [ R AR A E

Hiifi: +86-755-86309900

fEH: +86-755-86169100

[X3k:  https://www.nsingtech.com fi%%: 518057




Ay,
%, EIREK

3.4 LQFP32

www.nsingtech.com

VDD_MCU

8MHz

L.—’ VDD_MCU

cs50  |c51 ‘
R E— N|— | O D O|I~©O|LD
OO N NN NN
47uF  |0.1uF LeneBT e
>ooaooaon <
[e) o
1]
1 2 24
5| Vo o PA14 |0
5| PD14-0SCIN PA13 =
4 | PD15-0SC_ouT PA12 |7
5| NRST U1 PAT1 [ —
‘—‘—’76VDDA LQFP32 PA10 =
— | PAC PAS | —
c12 )\311 g | A PAS
PA2 VDD
0.1uF | HuF

0.1uF

12/20

Bl 3-4 LQFP32 i /N R4 H i JH

B RBEARRGEIRAT NSING TECHNOLOGIES INC.

Mtk RINTT R LU X EDE AL X =R B 1095 [ REAR K E
HLiE: +86-755-86309900
[X3k:  https://www.nsingtech.com fi%%: 518057

fEH: +86-755-86169100




3.5 QFNo4

www.nsingtech.com

WDD_MCU
= =] I
3 w
~ o
= | -
' *— LT{ = -
El w
= (2]
o
TR N - |QRX DD F|R[N = 2D
- O W@ OO0 K0 WwTO0NN-On =T c54
onODoo0dd0Ddo @oroo o
b = =0 kpoooooaog Q00 =< =
0.1uF 3 oaooo
VDD_MCU . g 0.1uF
o
Cal L 1opFey 4 @ .
z - 5| vLeo VDD = VDD_MCU
! = l:l> — | PetaTAMPERRTC vss | |
~ ] PC14-08C32_IN FA13
c4 o 4 — 45
5| Feis-oscaz ou PA12-USB DP —=
10"':,.5 pr— | FD14-08C_IN PA11-USE_DM ——
: o —| PD15-0SC_0UT PAID o
. | I l:l o | NRST PAS |—
g = PCO U1 PAZ P
o7 C2| [12pF o FC1 QFNE4 FCO ==
}i L PCaf——
= 11 FCa - a8
12 | T
sw_2p C1EL|t | o vssA Po8
VDD_MCU T | VDDA PR1S
1uF 5| PAe P14
— ci12 re L FRI3 2
— L Sy FE1Z2
0.1uF
o —
MWD 2y ONTRO N 0O
£ W oSS S 00000000
O ®>o0000000d0do>>
—_ h‘COGID“—‘N‘m \—‘ID‘CD‘I‘-\- w‘m‘o“—w 556
Rl Rl Il SV ol ol Rt Il Rt Tl ol ol o
c52 c
ci3
lb—( }74‘ |1 |
0.1uF
—— 0.1uF
VDD_MCU VDD_MCU

3-5 QFN64 /N ARG S5 T R HE

13/20

B RBEARRGEIRAT NSING TECHNOLOGIES INC.

Mtk RINTT R LU X EDE AL X =R B 1095 [ REAR K E
HLiE: +86-755-86309900 1 H: +86-755-86169100
[X3k:  https://www.nsingtech.com fi%%: 518057




Ay,
%, EIREK

3.6 QFN48

www.nsingtech.com

VDD_AMCU
i{ 47uF
| —
.o 0.1uF =
_|, |
| ?‘Q‘#?‘Q‘;‘?‘%‘%‘R‘
C’i MO WD DD DWW 00w
[ R B I I I O
>>>n_n_80_n_n_n_n_§§
470F @
T :
10pF g
gi VDD_MCU ; VDD VDD 3:
e[ Iz —2{ PCIB-TANPERRTC vss |29
B PC14-05C22_IN Pa13 |22
4 {pci15-05c32_ouT paiz 22
10pF CSI ® | PD14-0SC_IN U1 pat |22
120F | ® {pp1s-0sc_ouT QFNdE pat0 =1
| %I:I o ; NRST PAQ %
& | }7 VSSA pag 22
12pF ® voDA PE1S |20
PAD PE14 |20
PA1 PR13| 28
12 lpar PRz 25

vDoD_mcu

g

0.1uF

c12 4{ K
0.1uUF

3-6 QFN48 H /N R4 S5 TR HE

14/20

B RBEARRGEIRAT NSING TECHNOLOGIES INC.
Mkt RYITTR L X T L X SR 1092 [ R AR A E

Hiifi: +86-755-86309900

& ¥

+86-755-86169100

[X3k:  https://www.nsingtech.com fi%%: 518057




Ay,
%, EIREK

3.7 QFN32

www.nsingtech.com

VDD_MCU

C13

— &

#|el=/x|s]s

MmN — |||~

N N[N

N WO ©ILW oD

BRCFREEE 2

o o

m
(o]
; VDD g PA14%
2 PD14-0SC_IN PAT3 (22—
- PD15:0sC_OUT PAT2 (22—
= = NRST PATT (2
12pF o499 DA QFN32 PA10 =~
_{ E —7 PAQ PAD 5
7 Ipat pag [ 18
ce st S ci2 c1i 8 | e 17
L
0.1uF 1uF

QM= — W

— car 2Ed8geD 4

i — m‘e‘:‘e‘e‘i‘e‘ﬁ

0.1uF —

0.1uF

3-7 QFN32 i FH/N ARG SH TR E

15/20

B RBEARRGEIRAT NSING TECHNOLOGIES INC.

Mtk RINTT R LU X EDE AL X =R B 1095 [ REAR K E
HLiE: +86-755-86309900
[X3k:  https://www.nsingtech.com fi%%: 518057

fEH: +86-755-86169100




Ay,
%, EIREK

www.nsingtech.com

NN N NN NN N
Ahddamd=3
c6
12pF
N
‘ | él:l; ; PDo-800T0 PA13 g:l VDD_MCU
12pF ‘°° 5| PD14-0SC_IN PA10 -
s7 I ]
— i~ .| PD15-0SC OUT U1 PAS — -
e - NRST PAS —
swar | S—0—@——— voDA QFN28 VDD ®
L o ot c1i—— | PAO vss —— K
_ =) PA1 PB1 ——
- c37 | C51 C50
OIF _ oquF 1uE B
0.1uF | 47uF
N M < D © M~ C
1 PR EE SR
—— JE— [T o I o T o I o Y o D oY

3-8 QFN28 # /N R4 S5 TR A

3-1~ 3-8 /& N32G43X/N32L40X/ N32L43X RS H R/ NRASH TR EE, FEERIMLE
BHYR AR S . WBh . BT R, Ho il B B B e T F P 81t O P SR P e R
I R b e

16/20 B RBEARRGEIRAT NSING TECHNOLOGIES INC.

Mtk RINTT R LU X EDE AL X =R B 1095 [ REAR K E
HLiE: +86-755-86309900 1 H: +86-755-86169100
[X3k:  https://www.nsingtech.com fi%%: 518057




Ay,
%) EIREA

www.nsingtech.com

4. PCB LAYOUT &%

m CO1
m C50

—ai (T IR 0eR) g‘:—._

Cim I-=-.. —
C4 m mmm
Co (W - B

hnnmnni

U3

57

Pl 4-1 LQFP64 #f% PCB LAYOUT %K

PCB LAYOUT Wi, A5 AR T Bl il & 22 #5 %% . HSE Ml LSE HI4MH Sk J 28 R AT
RerE JH i AL P, AR R T — 2 SR s R Xt 7 A, AREE (S S dgid, BiibfE S LTk

R E T

17/20 B REAR B4 PRA T NSING TECHNOLOGIES INC.

Mkl RN G L X R L X S R % 1095 [F REAR K E
1. +86-755-86309900 £ H.: +86-755-86169100
FA3k:  https://www.nsingtech.com Hi%%: 518057



Ay,
%, EIREK

www.nsingtech.com

5. LRI MRS AT

BB AR A RS S R A B 0 L R R 3 A iR B R

5.1 FEIRE RS HE B

e R R -
O Fr VDD 5 GND MR, OF BRI
I A

1) VDD AR I LA S EOE A o 5 J
2) A RZI, VDD HLEGE A S RUE R KR .
3) FUREIEATIERE, R IR VDD S E I

4)  AEFAERIERE S, R EA S ECN I,

5.2 GPIO #HIf

FE

e IR -

O GPIO ANREIE H % H iy PR ST, GPIO A AR I P48 %, VIH B VIL WA R R

, EAIBHPTRH

] AR 2

1) & GPIO fthi k2 i s K AH, Eean 3.3V B VO fAN 1 5V L%
2)  FERAEFEARR R, RS AELE S RN E] GPIO .

3) rahiit b, GPIO ELMIIT 2 S A7 = A5 585 2] GPIO A .

4)  AEPAERLERE S, RS SEUN T RIR.

5.3 ADC XFEAHE

e R IR -
OGP ADC H N FURFE LRI, SRAE H A .
I A A -

27 1.6 &1, ARG ER S ADCIEEHINEK,

B RBEARRGEIRAT NSING TECHNOLOGIES INC.

Mtk RINTT R LU X EDE AL X =R B 1095 [ REAR K E
HLiE: +86-755-86309900 1 H: +86-755-86169100
[X3k:  https://www.nsingtech.com fi%%: 518057

18/20



ay,
%) EIREA

6. PiShRAs

www.nsingtech.com

A =1 #IE
V1.0 2020-12-24 B
1. fBek 1.4 AMEEp g &7 Ol LSE =
FID

2. N 1.5 i Eh 5| i

3. 1B 1.6 M5 ADC ¥ H#edi &4 (ADC
HIUEHO

V1.1 2022-2-27 4, BN 1.7 10 1L e kb Ab 2

5. 1900 1.8 10 [ fE &5

6. 1.9 B IIFE T

7. B0 1.10 R O E A

8. N 1.11 BOOT & L&y

9. MhnsL AR AT SR 5 E

19/20 B RBEARRGEIRAT NSING TECHNOLOGIES INC.

Mtk RINTT R LU X EDE AL X =R B 1095 [ REAR K E
HLiE: +86-755-86309900 1 H: +86-755-86169100
[X3k:  https://www.nsingtech.com fi%%: 518057



Ay,
%, EIREK
7. B B

BRI A IR AR CRFRE REAR™) XSOl T JE = ks sh e N 3E
AN PRI L 25 20 UL R 5 AR IO 3 P AR, eSO R L i 1) [ B ™ o O
FREFA ™) AN F A o
[ REBEARE LI RIZ T LRB FER A AT RO R B r] . Bt 28051 1
56 =7 A ARE R CIn) AR XA Z H .

R R A RER AR S AT 1E. H5R. BEoM e R OSCRIRCH], A S A78 0. 15 16
NAE TN B SERTIR AR B BB IR UL SO ) i B AS

[ BB AR S HE AR w45 B, (E RIS antl, R ANHE 8 B BB AN I SRS v A 14 A AT
FEMEAIH TTAT

5 FH SO A5 JE DA AR B i, S 38 N AT S BT G R TR D R IR %
Sk, B RERAKHAE T DA SO BA = i = AL AR T BB B0 RAhy HFIRS
T PR AT A VE 45 5 4 R RHH 3T

[ FRBARNS 77 b AE R GL B i a1 (1 N RCR B AR T O B PR AIE, U AR B AE H
HEERAEA SRR OL N, AR RREE AN R DT AR Ui F S EI R, SR
PAN A AL AL

AL AUFREAR T SRT RS T aeEmlic:. WIBTE WIS g
A2 B B DL A B AR SRy s iR A (B o

FITA AN 2 4 A T B0 UG I E A5 P N AR, RIS A TN SEASE ] RSB S T R D I AN 22 A fi
RSB R SRR R A5 BRI SRR I £

XTI SCRAN = S AT R . BURZARIE, BFHEA R T @& g & I AAS
RIS, B REARAEEA R vEE A T 2 57

REVFR], AR AAG DU 2 H 0 SO ) s 2 #hAT A . B 2k, ¥
AL -

www.nsingtech.com

B RBEARRGEIRAT NSING TECHNOLOGIES INC.

Mtk RINTT R LU X EDE AL X =R B 1095 [ REAR K E
HLiE: +86-755-86309900 1 H: +86-755-86169100
[X3k:  https://www.nsingtech.com fi%%: 518057

20/20



	1. N32G43X/N32L40X/ N32L43X系列MCU硬件设计检查列表
	1.1 电源供电简介
	1.2 供电方案
	1.3 外部引脚复位电路
	1.4 外部时钟电路
	1.5 启动引脚连接
	1.6 独立ADC转换器
	1.7 IO上电脉冲处理
	1.8 IO耐压值
	1.9 防静电设计
	1.9.1 PCB设计
	1.9.2 ESD防护器件

	1.10 调试接口
	1.11 BOOT串口接口

	2. 整体设计建议
	3. 最小系统参考设计原理图
	3.1 LQFP80
	3.2 LQFP64
	3.3 LQFP48
	3.4 LQFP32
	3.5 QFN64
	3.6 QFN48
	3.7 QFN32
	3.8 QFN28

	4. PCB LAYOUT参考
	5. 典型故障分析
	5.1  电源管脚与地短路
	5.2 GPIO损坏
	5.3 ADC采样不准

	6. 历史版本
	7. 声 明

