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N32G003x4/x5 BAEF M

N32G003&FISKA 32-bit ARM Cortex-MOW %, BE TIEEM48MHz, HER£1X29.5KB Flash, 3KB
SRAM, 1x12bit IMsps ADC, 1xCOMP, 2xUART, 1x12C, 1xSPI

Reghrik

® NI CPU
— 32 i ARM Cortex-MO0 1%, B HflifEafeikts 4
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o TrfEdR

— ik 29.5KByte Fi A Flash, 10 J3IR¥ES R, 10 X R
— 3KByte /i 4 SRAM
® IThFEM
— Run #:0: Fra s s E
— Stop #:: TIM6. IWDG WACE TAF, SRAM B {iFr, FrA 10 REREF
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o e
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— SCHF BRSNS R AL
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— 1M 12C#, R L IMHz, F MR
o EMIEN
— 17 12bits IMsps /= ADC, 35 9 MBSy NiHiE, 14> A RIS TEERES) 1.2V Kk
— 1A LA, IR A SCHFDURS AT S22 OmV/ 100mV/ 200mV/ 300mV
& BRI 18 NMSHFEHTIRER GPIOs.
o 1 MMENGER, STREEAMAIH
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TESCHF 6 M AN PWM Firth
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— 17/ 16bit i@ FHE R THEEE, TR REA 2 DML,  SCRENIE IR H ELERPWM
— 1/ 16bit FEATE N THEE, SCHF STOP MR DR X

— 1x 24bit SysTick

— 1x 12bit Fh32E [ T4 IWDG)

o ZmEHFX

— CFF SWD fEZR it 1
o otk

— CRC16iz#

— ZEZMILAAY (RDP) 2% (LO/LL/L2)
® 96 fr UID X 128 fiz UCID
o Tk
— TAEHETEME: 2v~5.5V
— TAER VS -40°C~105°C
— ESD: #KV (HBM £i%)) , 1KV (CDM %)

o I
— QFN20(3mm x 3mm)
— TSSOP20(6.5mm x 4.4mm)
o RS
&7 B
N32G003x5 N32G003F5S7. N32G003F5Q7
N32G003x4 N32G003F4S7. N32G003F4Q7
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1 FEEEN

N32G003 Z 71 fdz il s = % FH 32 fi7 ARM Cortex®MO A%, fxmr TAE L4 48MHz, HE ik 29.5KB 17
fiti Flash, K 3KB SRAM; WE—/mEi# AHB 2k, —MIKIESMESZE APB S 2RHEFE, B2 SCFF 18
ANEH 110, At FE TSRO, AFE 1 12 A7 IMsps ADC, &% 30 9 MM G, 14
i LR RS, FIRHR A R U EEE T, BFE 24 UART. 14N 12C. 14 SPIL.

N32G003 & %177 d Al fs g TAET-40C £+105<T MIREVER, it/ 2V & 5.5V, A2 im0t
FH P IESE, FFEMRTHAER SR . 1% R 5077 b4t 20 B AR A 3 5 1

N32G003 ZR A s 28iEA T/ NI 1. 2B BReF JE . blish] . mIEE T RS2 L N 7.
F 11250 TR0 i S RAEE .
1-1 N32G003 ZRAIHER

Flash I—____________________.;
Flash ==  Control ¢ > : vy !
N : ]
I : |
% System Bus | Cortex-MO c :
SRAM || : Fmax:48MHz Orei
P : !
= l NVIC !
! |
ADC |yl ¢ I !
=
©
=
3
a @
RCC < -
O [ G—) T
CRC16 | —! % <
< g——p| AHB2APB |Gy
IWDG
N
:
o0
<
5 [T |
GPIOB TIM3
m
COMP % TIM6
UART1 12C
UART? SPI

1.1 A5 44 HL
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Kl 1-2 N32G003 #4111 BeARRE {5 B 7R
N 32 G 0 03 F 5 Q 7
Company
Abbreviation
Nationstech

MCU Bit Width

32bit

Types of Product

General Purpose Temperature Range
MCU Core 7:-40C~105<T

0 = ARM Cortex-MO0

Package Type

Product Series

Q=0QFN
03 = Value line S =TSSOP
Number of Pins Flash Size
F =20 Pins 5= 29.5K Flash
4 = 16K Flash
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2 1-1 N32G003 Z51| ¥ 5l &

RS N32G003F5Q7/F4Q7 N32G003F5S7/F4S7
Flash & (KB) 29.5/16 29.5/16
SRAM &8 (KB) 3 3

CPU Al ARM Cortex-M0 @48MHz
TARRES 2~5.5V/-40~105°C
BiEEDzE! 1 1
JE I 4% =k 1 1
ER¥IN 1 1
SPI 1 1
RO 12C 1 1
UART 2 2
GPIO 18
12bit ADC 1x12bit 1x12bit
Number of channels 9Channel 9Channel
COMP 1 1
Beeper 1 1
B CRC16 CRC16
TR Ry (RDP)
Ea QFN20 TSSOP20
7145

A AR AR 5 Nations Technologies Inc.
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2 IheefEifr
2.1 b PSS B

N32G003 R ¥Rk T H#r— 1L A LARM Cortex®-MOAL # 25

22 R

N32G003 5 41| GBS ik N sUINAF (Flash) 7#fifids. HRAGUSRAM, I B9 F7 fifi 8 bk WU 14
Bl 2-1 f7f g e

0XE010_0000 - OXFFFF_FFFF Reserved
Vendor Specific 511MB
Cortex-M0 Peripheral 1MB

O0XEOOF_F000 - OXEOOF_FFFF ROM Table
0XE004_2000 - OXEOOF_EFFF External PPB
0XE004_0000 - OXEQ04_1FFF Reserved
OXE000_F000 - OXE003_FFFF Reserved CRC 0x4002_3000 - 0x4002_33FF
0XE000_EQ00 - OXEO00_EFFF NVIC Reserved 0x4002_2400 - 0x4002_2FFF
0XE000_3000 - OXE000_DFFF Reserved FLASH 0x4002_2000 - 0x4002_23FF
0XE000 2000 - OXEQ00 2FFF FPB Reserved 0x4002_1400 - 0x4002_1FFF
0XE000_1000 - OXE00_IFFF DWT RCC 0x4002_1000 - 0x4002_13FF
0xE000_0000 - OXE000_OFFF Reserved Reserved 0x4002_0C00 - 0x4002_OFFF

% ADC 0x4002_0800 - 0x4002_OBFF

< Reserved 0x4002_0000 - 0x4002_07FF

Reserved 2GB

PWR 0x4000_7000 - 0x4000_73FF
Reserved 0x4000_5C00 - 0x4000_6FFF
SPI 0x4000_5800 - 0x4000_5BFF
12C 0x4000_5400 - 0x4000_57FF
Reserved 0x4000_4C00 - 0x4000_53FF
0x4002_3500 - OXSFFF_FFFF Reserved UART2 0x4000_4800 - 0x4000_4BFF
0x4002_0000 - 0x4002_33FF AHB Peripheral UARTL 0x4000_4400 - 0x4000_47FF
0x4000_7400 - 0x4001_FFFF Reserved Reserved 0x4000_3C00 - 0x4000_43FF
0x4000_0000 - 0x40000_73FF APB Peripheral BEEPER 0x4000_3800 - 0x4000_3BFF
m EXTI 0x4000_3400 - 0x4000_37FF
o Reserved 0x4000_3000 - 0x4000_33FF
< WDG 0x4000_2C00 - 0x4000_2FFF
Reserved 0x4000_2800 - 0x4000_2BFF
Peripheral 0.5GB COMP 0x4000_2400 - 0x4000_27FF
GPIOB 0x4000_2000 - 0x4000_23FF
0x2000_0C00 - Ox3FFF_FFFF [ Reserved GPIOA 0x4000_1C00 - 0x4000_1FFF
0x2000_0000 - 0x2000_0BFF | SRAN N Reserved 0x4000_1800 - 0x4000_1BFF
AFIO 0x4000_1400 - 0x4000_17FF
TIM6 0x4000_1000 - 0x4000_13FF
TIML 0x4000_0C00 - 0x4000_OFFF
SRAM 0.5GB Reserved 0x4000_0800 - 0x4000_OBFF
TIM3 0x4000_0400 - 0x4000_07FF
Reserved 0x4000_0000 - 0x4000_03FF
OX1FFF_F800 - OXLFFF_FFFF Reserved
0x1FFF_F600 - OXIFFF_F7FF OptionBytes
0x1FFF_F000 - OX1FFF_F5FF Reserved
0x0800_7600 - OXLFFF_EFFF Reserved
0x0800_0000 - 0x0800_75FF FLASH CODE 0.5GB
0X0000_7600 - OXO7FF_FFFF Reserved
0x0000_0000 - 0x0000_75FF Aliased to Flash/SRAM

2.2.1 AR NFEAMERS

B 29.5K TR AN INAE (FLASH) , HI-T/7 O e A s, T K/ 512byte, S HFER . 75
T GBI, EERE.

2.2.2 #IRA I SRAM

Fr Rk 3K N B SRAM, 1E STOP RIhAERL T o] LR R8s .

223 RENFERFEEHFIS(NVIC)
SRR 3 (NVIC) AIACERIR BRIV BRI, o LA S RAEIR 1) o A T P A B0 1)
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BERRAR
(o R 1] R T 1 4 PR LA A S S P I

16 AT BE P ITEIE CRELE 16 4 Cortex®-MO WL
AANAgRREIIL S SE R (T 2 b i 5640

AR AE R (1 7 85 FH BT AL 3

HL Y AR 5

B RG] A ARSI

2.3 S0 A W B R 2% (EXTN)

HRER WA 2R 20 AN AR b M A kA AL TR RS I LR o AR N T USRS T B O S B
T, BLR BT R RN EE UL U 3 Al A SRR, T DAL g R . AR A A AR R R IR R A
Wrig R, PSR A SR O RS 1, T BRI K

2A4BTBN R G

RSO Z R B kR, BEENEEE RC JRE4s HSI (48MHz 3¢ 40MHz) , WHEBKIER 0 LSI
(32KH2) -

HSI =35 a5 i £ SR R 5l R Fil 81 (SYSCLK)

32KHZ{ILIE P FRCAE A — e iR, T FE e B IR ML B 114 (AWDG) « TIM6 (FFMeESTOP
A .

Z /Ty Bigs il T ECE AHB. APB 4%, AHB 1 APB [ KANE N 48MHz.
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BRI
K& 2-2 Wb

Clock Tree
Legend:
HSI = High-speed internal clock signal
LSI = Low-speed internal clock signal HSI
FLASH_CLK
to Flash programming
HSI ADCIMPRES
HSI48M:/6/12/24/48 —————» ADC_1IMCLK
HS140M:/40
HSI
ADCPRE 24MHz MAX
11121132 ADC_CLK
ADCHCLKEN
3 ADC_HCLK
HCLK CPU
SYSCLK
PWR_CTRLS3.
HSISEL HSI =48M —+— prescaler AHB BUS
i2i6 SYSCLK AHB 1 peLk FeLK
HSI RC Prescaler Iy SysTick
sTicl
SYSCLK 4&“2';: 11121124 4&'\222 = 4
HSI = 40M —s—— prescaler CRC_CLK

115

APB
L__| Prescaler 48MHz MAX PCLK to

11/2/4/8/16 APB peripherals

H

If(APB Prescaler = 1) x1

TIM3_CLK
else x2 -
SYSCLK TIM1_CLK
LSIRC IWDG_CLK.
32KHz Beeper_CLK TIM1CLKSEL
LS TIM6_CLK
TIM6CLKSEL

MCOPRES LS|
MCO [e——— HSI:/2/3/4/.../15/32
LSI:/1/2/3/4/...115/32 HSI

MCO[1:0]

2.5 /BB

MFEF A2 (FLASH Memory) 0x08000000 /&2 5

268 TR

B VDD [Xi: HJEHAEEN 2V~5.5V, FE A Main Regulator, 10 K4 & A7 R G4 EIRHIN .
B VDDD [Xi#: HEIET 284 CPU, AHB, APB, SRAM, FLASH & K354 ¥ gy e 4t i,

PWR {ENHEA S84 B H RS d SRR, B Th AL 2 3] N32G003 H#E AAS [H] f) e Y5 =X A K ] DAl HoAth =44
ol e . N32G003 Y #F RUN. STOP A1 PD #i 3.

2.7 W] YRR B R A 0 2%

WEBEERL T L AL(POR) Al E S A7 (PDR) HLE, IX 7> FRER IR A0 T TAEIRAS, fRIUE RGAE sl 2V
B TAE; 24 Vop (KT 155E FTRAE (Veorpor) I, B2 T EALIRE, WAL HINTEA B, St fh
10745 A AR AR 5 Nations Technologies Inc.
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Nation &
EREAK

— AR g HLUE I AR (PVD), e AL Voo S HLIF 5 IME Vevo LEEL, 24 Voo (6T 85 T IRE Vevo 424

i, P EAR AT LUK VB S 2 . PVD DhREFR ZLEE IR . KT Veorleor Ml Vevo KIS HE

4-6,

2.8 RIIFER A

N32G003 £ R A E AL HIRHT HE AL G AT/t 2 CPU AT EIZATH (B UNTE RN FARR )
AT A UMM SRR R T8 ThkE . B P e AR AR ThAE . K65 S [A) R0 mT P A i i g0 2 ) 3 % f 11K
IhFER .

N32G003 P A I T AERE URFALE -
W STOP M CKE/ I B SCHT, U T 3RS AT AR I AR )
m PD A (VDDD #EHIfR, VDD f&ff, 21 WAKEUP IO i & NRST M)
B bAh, BATEEUT M ThRE T U LA 7 — R K
& [FICRG b
& 5[ APB HIT AHB 2k bR Bl A i #h5E dh
€ RUN # =X FECE PWR_CTRL4.STBFLH, il FLASH #k NP

2.9 B EAE T

N32G003 % 1 MEFEN 25, L AEHER S, 1 MNEARER S, LA 1 ANETIER 28A 1425
I IS 22 I 28 o

NREE T S BEn 2% A ER 28 A 2 AR ThRE e N 2 1) Dk
F 2-1 ENLSSTIREELE

www.nationstech.com

SERTEE Ui € gy -3 TR TR TFR/LBGEE HaNTH
AL,

TIM1 161 T, 1~65536.2 [A] AT = 4 4k 4 H
) _EIT
AL,

TIM3 164z MR, 1~65536.2 [A] [14T = B 5 2 sl
AN

TIM6 1647 il 1~65536.2 [A] (/L= 2 4L 0 WA

2.9.1 EAEREE(TIMSE)

BEAGE N A E A 16 LTS, 60T LK RS MR I FERE i .

FEAEN SR EIIRE T

16 {7 F B E 4 A L

16 FLAT mfE Ty Aas (P R AT E 1 3] 65536 Z [A] fAF =B

FEAE T A

& THEM

W SCFF STOP BEMefe: I BhJERCE Y LSIIN, it S b (BCE 3] EXTI19) i STOP B
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BRI
2.9.2 EHERER(TIM3)

g%%w%<ﬂmnz£%%u?%ﬁ:ﬁﬁAﬁ%ﬁﬁﬁﬁ\M%ﬁA%%%%Wﬁﬁﬁﬁiﬁﬁﬁ%
3 P R N B 0 T R AL A
W16 i R EI . GTSeBlA B R R RO
W16 frATRAE T A (MR BT E H 1 F) 65536 [T R AED
B TIM3 &% R 2 Ml
W TR PWM B b Bk B R . R
B R AR A A T

& M

& filkFA

L I TDNTHETR

&
W TEI A T A A I
B A EN S AN ERERAE D, DASEIE I s (R0 sl
B R R R A S
2.9.3 BHERER(TIML)

FRERER A (TIMD EZH TG MG ST G IR 5 00 bk 58 B AT A4

0 N A EA BN T RE . SEIX AR AR DR . & T L.
e E N AR R T B A4
16 A7 A ShBEHITEEE . CArsElm Bk W R TG m BORHED
16 A7 AT RE T A . (PSRBT B N 1 31 65536 2 [8] (AT = AHD
A g A R
TIM1 £ % 5 /il
AR RGEIE, TARREACY: PWM S . fr U, ke Ut . a3 3R
U SRR A P A
CEEsTR s
fi A
PN EPS
B LA
MZEE TN
W JEIX I [ AT e 0 AN
& ST TIML, J@IE 1. 2. 3 CHFILIhAE
B ALE S S e A

B ZEN SN AEERAE I, ISCHUE N 432D sl %
12145

I

* 6 6 0 0
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BRI
B TIM1_CC5 HF b a3l ka

2.9.4 ARGkt B A% (Systick)

A S T ST HRAE R G, T 2 AR R R

YR Tk

& 24 R R

& HEEIMEI

& CUPFHCRN O BRGNS T

& TGRS BE

2.9.5 B TER#H(WDG)

YA THOWDG), $RAET F Ak, IR

MALETTH (AWDG)

BOLETTIRIET A 12 BRI R R A 3 BB S, dBOL IR RC JR % 56068y, HIfE
I A B SR A, T TAEZE STOP Bk IWDG — LM, 0 SR ZE 52 [N I P AR (3
GETRARD | IFEECR P 0X000 I AE 5 R, e AT LA -7 AL 0 A i RO 52 B 964 2%
G5, BN 1 E I A PR R SR (R A B i3 Y 505 4 T DA B R S LR s ZD T 1
5y AUEE B T

210 1°C B&En

TAMSZI 12C S &2 0, BRI BHThEE, EHITA 12C BARHE M 7. il fsfEn . X2
Tl A T A A (B i S IMHzZ). 12C BEHUE 2RI, AHG CRC A 2L AR 46 -

12C D E B ReffIR W
& R R AT A 1 A AT RO A
€ 12C F A IhRE:
® UART A
o A EIEAE IEE T
& 12C )\ Dhe:
® T[S AE (1 HHEAS I
® 12C B IR 7 A8k 10 A0k, 7 7 AR R SR Uk Y
® {E IR
PR ARSI 7 £57/10 Az btk A SRR ;
©  SCREANTE R TR
®  FRifEHE(iA 100 kHz);
® R (ik 400 kHz):
® [Rid+ (A IMH2) ;
® REFE:
® AW ANTE
o LA dAR

*
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EIREK
® 12C SRR

L B

F AR AR K

bl A i I ) 2B (ACK) B 5% 5

R 8 L P R AR B 1E 2

A5 11 K B T B A A 3R BT ¥ 5

& P e F ORISR

& TR BT RE

& O E 1 PEC(ME B AL AR A ) (¥ 77 AE SR 5
o ikt PEC H T LMEAN B G — N7 itk
® I THE IR TITH) PEC HHRIE:

2.11 EARPWIRKEE(UART)

N32G003 &A1=, T 2 MEH R P WUK#(UARTL, UART2).
UART1 M UART2 £ LS e P IBE R, ZAMEHEERA, P TlE R,
UART EZRHEUTR
VRN T 7P
S NRZ ARt
SCRE R XU IRAS
PR A B
SCFF 8-bit B 9-bit Eidh i
SCHE 1-bit 5% 2-bit 457 1147
SRR A BRARS38 8 Je 1R 8 S Ay
THFZACPRARIEAE . WIRHHEANUUHED, DU N ERARX,  mT I s PR e I i il B R g
SCREZ PG I Bl AR WUERR. MRRETIR . IR IR
8 ANl oK«
> RIEBIE AR
FRUSCBOHE 75 A7 45

ISl
HE v
i 1%
Mg 7 i R

> REAER

FxUmc &

R R R
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EIREA
UART modes UART1 UART?2
SR XFF SCFF
EZS TRt X H
FXT(RLAR) SCFF SFF

212 BATAMREED(SPI)

SCHE LA SPI I o SPI AV MBI A& LA T [F26 . s AT 77 285 o e O m] DLBE G Bl R A
o IS MBS SR AUEE I B (SCK). iRl 2 ERCE T A LA, e T2 MMAE, fifH—
SRR [ B 2 (R 2 B T R A0 A

SPI ) FZ Dy Rel
SR T[] B AR

SRR R, MBI 2
K 8-bit Bk 16-bit Edh Wiks =
B ALIFE 7T g A

B B i i P

W R A e A AT

213 ERBARHED(GPIO)

S 18 1 GP1O, 4342 41 (GPIOA/GPIOB) , GPIOA A 16 45l H, GPIOB & 2 M 3ljl. 44> GPIO 5
FEIZR AT DB I R B A . (HESRETIRD « BN GiRalANay ERiel Fhr) a8 AN ThRgus 1 (i
I 5 KRZH GPIO 5l S5 7Bl 8 /ML=, —281/0 51 it S5l S A . BrEA B A
e L14h, Frf GPIO 5| JHI#S A il i K i i Re /o

GPIO i FLRAT LU RFAIE:

W &4 GPIO AR AT D Ho e B A R
® HIAEFE

PANERE A

LIPS E DA

ALl ThBE

RS, B N E

i, BRI E

HEM B ThRE, Eh/ M icE

THREThEE, Ldi/ M icE

® 6 6 6 O ¢ o

WA R B BT R T AR
B A /O SCHFEAME T T AE
B FTH /O SCRRTHAERE e AR, b THAT B BETR ik vl TC &
& 18 5% EXTI v T STOP #X e, Firf 1/0 7] E A EXTI
€ NRST(PAQ)/PALPA2 =/l 1/O W] F T~ PD #xUMelE, 1/O JEWIN [ KN Lus
W SCERROEE T 110 R Tk

15/45 A AR AR 5 Nations Technologies Inc.

Hodib: BRI L X E R X E R 109 S EREAKE
Hi%: +86-755-86309900 {5 EL: +86-755-86169100
HE4: info@nationstech.com EEZw: 518057



NQtion v:“ www.nationstech.com

EREIAK
W SR GPIO e dlsl, B8 REE R
AN 1O 3 ALH AT AT R4 FE, (5 1/O 3 D 2- A7 88 L A LA 32 frr iy i) (16 A2 ek 8 A r i A i
YD

2.14 BB TFHHAS(ADC)

12 £ ADC 2 {8 FE VGBI 1Y) iy AR EUE e 2 . F 10 ANEliE, ATlE 9 MM L AN E SR, &4
HIE ) A/D A IEIE AT DA SR, AT AT . ADC B fEAr i (ZEXFRIAXSTT) £ 16 Akl
PEAF A A o AT DO I AIDUE TIHR I S\ HL LS 8 R SO s I BRAEL A 9 B ADC BRI IR B ) £
KINHTy 2AMHz.

ADC F ZHRHPERIR T«
B CEF LN ADC, SCRERUImAIN, % n IS 9 ANAMEAN 1A NI
B CSCRF 12 R, RESRFEIEE IMSPS.
W ADC RS N TAER B SRAEI BRI i B
€ HSI £ ADC_CLK TAERHJE, sl 24M.
€ HSI{EJy ADC_IMCLK tHif i g, TN HSTHI DhRE, A 20 & il IMHz.
W SRR R R R
W YRR E B B T S T ik
W CRF 2 Pl
& RIREAR
& ELLHHR
PR SRR 5 AN, SANEE A — ML 0 45 R FF A 4S buffer
FITAT T8 T8 KA () B 7T LA SR — S 2
A DL Ak A R 46
ADC [ TAEHETE 2.4V 3] 5.5V Z [,
B ADC SCRF¥: 1) fLTAE 0 1 VDD Z [d]

2.15 BEHLLEZR(COMP)

P 1A ERRRES, ATDARIE g e (BRSSPI om 1151 2 170 B, WRTUIAER 83L&, 7ERAL
P36 AT LA R [ 5 I 2% K PWM it C 2 172 B ) 39 e 4 il

LS B TR T

& TfFHiJk 24~55V

— AN 1 EL A B8, S5 13 14\ L (500mV~VDD-200mV ) 25 2% £ [ (300/200/100mV/0mV)
SCRREE b

S AR AT R A

BAER BT, K. . &

Pe gl RnT i B 1/0 3 1 Bl R e 2%, B TH3RF T OCREF_CLR A, RIZEHfF. Al
iy N JETE W] 53 1/O i 1

A R e, EBUE IE LT R EE AL e

® 6 6 O 0 0 o
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BRI
& SCRERIHFR (Blanking) , WIECE P4 4E Blanking [7H BRYR
& TP E R E RN
& T TCE AR

& LE AT U KA
2.16 N3} (BEEPER)
BEEPER MU R AMAIHE, T LA/ R S S M A R 58 1T P b i B R e

2.17 EHRTRREIHHEEIT(CRC)

M CRC16 T, MUK (CRC) A B IT AR [ 7€ 194 i 2 T3 BE— CRC it 4 R A%
MIRZ A, T CRC ARSI TS0k 2ot A S A7 it ) — ik

CRC RPN T

€ CRC16: ZHFZ I X+ X15+X2+X0

€ CRC16 iFEHfH]: 14~ AHB B8 A (HCLKD
& ERTURUEYIGE T E

2.18 ME—iR&F5]5(UID)

N32G003 F 517 i N B A A R I ME— 845 7 515, 43 7128 96 467 1) UID(Unique device ID)F1 128 £i7ff]
UCID(Unique Customer ID), XA 751547 AL INAF A7t ds (N R B E T, EATTES G BAEH
J RS, FHRIEXT N32G003 R FIME = — Mz il 28 fEAL Ml 15 Ol N &2 ME—18, B P N R s 5% %
Al LA CPU BY SWD 2 32, AR #AE e

UID N 96 £, JlH HIRMONESI S SN s, RS NAFIS, R ubrfE— bRl S8 AN HE S 1
B D PR AE N A A7 il 2% Y (0 22 A

UCID y 128 fir, <R[ RHEAA I FAIEE L, B A AR FARAA A B
2.19 H47 SWD i 0 (SWD)
Pk ARM 1] SWD #2111,
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3AHERER
3.1.1 QFN20

S
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3-1 N32G003 % %] QFN20 5| i) #i

NRST/PAO
UART2_RX/I2C_SDA/TIM1_CH3/TIM3_CHL/TIM1_BKIN/WKUPO/AINO/PAL
UARTI1_TX/UART2_TX/12C_SCL/TIM1_CH3N/TIM3_CH2/WKUP1/AIN1/PA2
VSs

SWDIO/UART2_TX/12C_SDA/SPI_NSS/TIM1_CH4/COMP_OUT/PA8

PBO/COMP_INP/AIN7/EVENT_OUT/BEEPN/TIM1_CH1/SPI_MISO/UART1_TX

x
o
H
P
o
<
2
@
o
=
T
@
=
I
O,
o
=
IS
o
3
w
o
=
IS
==}
z
g
s
B4
o
=
o
o
3
o
o

mbwr\)»—\.

[a)
o
>

]
<
S
=
I
o
o
2
IS
o
T
o
32
2
I
3
I
o
®
=
E
=
[32)
z
o
o
2
IS
3
z
o
2
%
&
~
b
o
<
S

PA12/AIN4/UARTL_RX/TIM1_CH4/TIM3_CH2/TIM3_CHL/TIM1_CH2N/TIM1_CH2

PA14/AIN6/BEEP/SPI_SCK/UART1_TX/TIM1_ETR/TIM1_CH4/TIM3_CH2/TIM3_CH1/TIM1_CH2

PAL0/AIN3/TIM1_CH4/TIM3_CH2/TIM3_CH1/TIM1_CH3N/TIM1_CH3

QFN20

12C_SCL/TIM1_CH3N/EVENT_OUT/COMP_INM/PA4

0
<
2
=
Z
o
=
(e}
Q
S
4
<
z
S
I
O
o
=
E
=
X
o
o
2
E
<
[a)
7]
(&)
o

TIM1_CH1/TIM1_CHIN/TIM1_CH3/TIM3_CH1/TIM3_CH2/TIM1_CH4/PA11l

15[ ]
4[]
13
12[]
1]

PAQ/TIM3_ETR/TIM1_BKIN/I2C_SCL/UART2_TX/SWCLK/UART2_RX
PA7/UART2_RX/TIM1_CH4/TIM3_CH2/TIM3_CH1/TIM1_CH3/TIM1_CH2/SPI_MISO
PAG/TIM3_ETR/TIM1_CH4/TIM3_CH2/TIM3_CHL/TIM1_CH2N/TIM1_CH1/SPI_MOSI
PA15/TIM1_CH4/TIM3_CH2/TIM3_CHL/TIM1_ETR/TIM1_CH2/SPI_SCK
PAI3/AIN5/TIM3_CH2/TIM3_CH1/TIM1_CH4/TIM1_CH2N/TIM1_CHIN/MCO

3.1.2 TSSOP20
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BEREAK
Kl 3-2 N32G003 % %1 TSSOP20 5l i 43 4

TIM1_CH2/TIM3_CH1/TIM3_CH2/TIM1_CH4/TIM1_ETR/UART1_TX/SPI_SCK/BEEP/AIN6/PA14 1 . 20 I:l PA12/AIN4/UART1_RX/TIM1_CH4/TIM3_CH2/TIM3_CH1/TIM1_CH2N/TIM1_CH2

UARTI_TX/SPI_MISO/TIM1_CH1/BEEPN/EVENT_OUT/AIN7/COMP_INP/PBO :l PAL0/AIN3/TIM1_CH4/TIM3_CH2/TIM3_CH1/TIM1_CH3N/TIM1_CH3

~
i
©

w
N
)

UART1_RX/SPI_MOSI/TIM1_CH4/TIM3_ETR/EVENT_OUT/AIN8/COMP_INM/PB1 :l PAY/TIM3_ETR/TIM1_BKIN/I2C_SCL/UART2_TX/SWCLK/UART2_RX

NRST/PAD

~
-
]

[ ] PAT/UART2_RX/TIM1_CH4/TIM3_CH2/TIM3_CHL/TIM1_CH3/TIM1_CH2/SPI_MISO

UART2_RX/I2C_SDA/TIM1_CH3/TIM3_CHL/TIM1_BKIN/WKUPO/AINO/PAL[__|5 16 ] PAG/TIM3_ETRITIM1_CH4/TIM3_CH2/TIM3_CHL/TIM1_CH2N/TIM1_CH1/SPI_MOSI
UARTL_TX/UART2_TX/12C_SCL/TIM1_CH3N/TIM3_CH2/WKUP1/AIN1/PA2 : 6 15 E PA15/TIM1_CH4/TIM3_CH2/TIM3_CH1/TIM1_ETR/TIM1_CH2/SPI_SCK
vss[_|7 14[ ] PAI3/AINS/TIM3_CH2/TIM3_CHL/TIML_CHA/TIM1_CH2N/TIML_CHIN/MCO
SWDIO/UART2_TX/I2C_SDA/SPI_NSS/TIM1_CH4/COMP_OUT/PA8 |8 13[ ] PALU/TIML_CH4/TIM3_CH2/TIM3_CHL/TIM1_CH3/TIM1_CHIN/TIM1_CH1
vop[_|9 12| ]PA4/COMP_INM/EVENT_OUT/TIM1_CH3N/I2C_SCL
UARTL_RX/SPI_NSS/TIM1_CH3N/TIM3_CH1/TIM3_CH2/TIM1_CH4/PA3 : 10 11 E PA5/COMP_INP/AIN2/TIM1_CHIN/TIM1_BKIN/12C_SDA
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o
W

TSSOP20
QFN20

Pin name(function after reset)

Type®

1/0 structure®

Alternate functions

RAThRE

AIETIRE

PAl4

1/0

TC

TIML_CH2
TIM3_CH1
TIM3_CH2
TIM1_CH4
TIM1_ETR
UARTL_TX
SPI_SCK
BEEP

AING

PBO

1/0

TC

UARTL_TX
SPI_MISO
TIM1_CH1

BEEPN

EVENT OUT

COMP_INP

AIN7

PB1

1/0

TC

UARTL_RX
SPI_MOSI
TIM1_CH4
TIM3_ETR

EVENT OUT

COMP_INM

AINS

NRST/PAO®

1/10

RST/TC

Can be configured as an NR

ST pin or a normal 10 pin

PAl

110

TC

UART2_RX
12C_SDA
TIM1_CH3
TIM3_CH1
TIML_BKIN
WKUPO

AINO

PA2

1/0

TC

UARTL_TX
UART2_TX
12C_SCL
TIM1_CH3N
TIM3_CH2
WKUP1

AIN1

VSS

Power g

round

PAB®
(SWDIO)

1/0

TC

SWDIO
UART2_TX
12C_SDA
SPI_NSS
TIML_CH4
COMP_OUT

VDD

Power s

upply

10 | 7

PA3

1/0

TC

UART1_RX
SPI_NSS
TIM1_CH3N
TIM3_CH1
TIM3_CH2
TIML CH4

11| 8

PAS5

110

TC

12C_SDA
TIM1_BKIN
TIM1 _CHIN

COMP_INP

AIN2

12 | 9

PA4

110

TC

12C_SCL
TIM1_CH3N
EVENT OUT

COMP_INM

13 | 10

PAl1l

110

TC

TIM1_CH1
TIM1_CHIN
TIM1_CH3

TIM3_CH1
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TIM3_CH2
TIM1_CH4

14

11

PA13

110

TC

MCO
TIM1_CHIN
TIM1_CH2N

TIM1_CH4
TIM3_CH1
TIM3_CH2

AIN5

15

12

PA15

110

TC

SPI_SCK
TIM1_CH2
TIML_ETR
TIM3_CH1
TIM3_CH2
TIML CH4

16

13

PAG

1/0

TC

SPI_MOSI
TIM1_CH1
TIM1_CH2N
TIM3_CH1
TIM3_CH2
TIML_CH4
TIM3_ETR

17

14

PAT

1/0

TC

SPI_MISO

TIM1_CH2
TIM1_CH3
TIM3_CH1
TIM3_CH2
TIML_CH4
UART2_RX

18

15

PA9®
(SWCLK)

110

TC

SWCLK
UART2_TX
12C_SCL
TIML_BKIN
TIM3_ETR

UART2 RX®

19

16

PA10

1/0

TC

TIM1_CH3
TIM1_CH3N
TIM3_CH1
TIM3_CH2
TIM1_CH4

AIN3

20

17

PA12

1/0

TC

TIM1_CH2
TIM1_CH2N
TIM3_CH1
TIM3_CH?2
TIM1_CH4
UARTL RX

AIN4

I= #A, O= #iH, S= K,
TC: A8V IO, RST: HIAZ055 L7 I HI R Je] B 1 5] 7

Hiz= &M

RN FIRR N J s R ZYFERTF I » MO iy [ 9L B A I A (PMODE[1:0]=2"b11) ,fAH LI FILINIAMT 17

7
B PAQEHN T 7 T H &y EEEGPIO ZENRST 5/ 4
B B, RGN G BRI 5ISWD, SWD 5/ it B FInA 1726 F#7#2:

®  PA9: SWCLK & FHn A\ FH/ =

®  PA8: SWDIO & FHg A _L#
AR AL FPAY B AIART2_RX
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EIREK

4 HSHRHE
4.1 PR

BRAAS BB, AT IR R A A Vs S REHE
4.1.1 B/MRIBAHE

GRARRERIBEIR 76 A7 LSBT 1009007 S 7EFRBERLIE Ta=25C FHATHIMIR, BT B MR 7
R BREERIE . ke o AN B 7125 26 75 S R

FERFAN RS T 7 FIEME B OB R I vt O AN/ B T2 AR 2 S, A fEE 2k BT
Mt AERFAENNR SR b, e NATR RAE R B AR AN G » BOHP B E R I8 =5 RS A (P 241£3Y)
(CEIR

4.1.2 HAVHE

BRAREE R, SRR R T Ta=25C 1 Vpp=3.3V(2V < VDD < 5.5V Hi/E{E ). X LeHdRH 7%t
e S mARZLM R .

4.1.3 BB 28
BRARKERI B, LT 2R FE T S SR IR
414 HNBHERE

D& 5| B B s T 4-1 .
Bl 4-1 51 S

o imi
!

4.1.5 5| ANHBEE
BB E A\ R IR SR T 4-2 o,
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VbD

n® x 100 nF__
+ 4.7 UF  —

Vooua FH

General 1/0
Port

|
Voltage !
Regulator }
Output
5 10

2] Logic

Input | zlcircuit
o
=

Vss1/2/-++ FL\
|

Core circuit
(CPU, Digital
circuit,
memory)

\d

Analog Peripherals
(ADC,COMP)

1. n>N Voo M

TEE A T IR R
4.1.7 HRHEFENE

4-4 HLFLTHFENRTT R

b

Vb
et

4.2 X B KA R E
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INAEZHAF L B BT i b <40 e RBUE(EFIR(EE 4-1. K 4-2. R A3)P ey nIfE, ArREe FEERTK
AMEMIERIR o X B 45 Y REAR SZ I R BAT , R AN RRAEBEAR A T 8 AF I Zh BEVEBRAETE R . SRR A

EREONIE SIS A LA T i
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% 4-1 HERHE

s Hid B/ME RAHE L:X 174
VoD - Vss A0 it i B (Vop) @ 0.3 5.5 v
Vin FERNOFNE 5] _E H A i JE Vss-0.3 Vop +0.3
| AVoDx | A [FIE L 5| 2 TR H R 22 - 50 .
| Vssx- Vss| AT 4t 5 | 2 T ey L 22 - 50
VespiHBm) ESD# i HL R (A A A5 7R 2 .554.3.977
1. FrA [ HVE(Voo) FIH(Vss) 51 L UG 24 & B B /M u VETa Bl N IOt R 4 L
* 42 B
e iR BAMEO XA
lvop 253 Voo LR 2R 1) 8 HL e (fE L L AT )@ 200
lyss 2855 Vs HZE 10 S5 FELIR (U L D) @ 200
o AR R NOFNz ) 5| T 100 % e 8 LR 16 A
A OFN il 5 JA_L Fry it PRI -16
NRST 51 JAIfFI7E N B 0/-5
Iinaeiny®@ " N
FLAB SN IR +/5
1. FUA [ HIE(Voo) FIH(Vss) 51 B A6 28 - He B /MR R VTS BBl IO Bt L R 4 1
2. RIPENHERS TR MBAUTERE. SE54.3.167%5.
£ 4-3 R
ine) 3% B8 Hhr
Tste il A7l Vi -40 ~ + 150 C
T RO A i 125 °C
4.3 THE%MF
4.3.1 EHTIERMH
* 44 B TAEKAE
ine) 2 M B/ME BAE L XA
frcLk PN B AHBIR B 5% 0 48 MHz
frcLk B APBIR A % 0 48
PRtk TAE o 2 55 \Y
Vop 181 FH ADCIR AU 38 7 LA HL e 2.4 55 \
181 FI COMPIRF A 40L& 73 LA i 2.4 55 \
Ta RIS i JR B RRAT -40 105 oC
T 3 1 i JR B RRAT -40 125 °oC

4.3.2 L HMEBER K T/ESHS

TRPGHSHOR KGR 4-45] AP TS .

24145

A AR AR 5 Nations Technologies Inc.
bk PRI R X m AL X SR 109 SEEREAKNE

Hi%: +86-755-86309900 {5 EL: +86-755-86169100
HE4: info@nationstech.com EEZw: 518057




Nation &

www.nationstech.com

BRI
R 45 LN RN ) AR A
ines ¥ %1 B/ME BAE L:¥vA
. Voo b FHidf % MOZEIVop 20 0 us/\V
voP Voo T Ffid 2 MVop |0 50 o us/V

4.3.3 PARE AL IR H R PR
FRBE N SHO AT 4-45) R BHREE FAIVoo ke I RIS 1.
R 4-6 PSR AR I PR

il ¥ e Jii Min Typ Max L
Rising PVD[3:0]=0 1.68 1.88 2.08
Falling PVD[3:0]=0 1.58 178 | 198
Rising PVD[3:0]=1 1.88 2.08 | 228
Falling PVD[3:0]=1 1.78 198 | 218
Rising PVD[3:0]=2 2.08 228 | 2.48
Falling PVD[3:0]=2 1.98 2.18 2.38
Rising PVD[3:0]=3 2.28 2.48 2.68
Falling PVD[3:0]=3 2.18 238 | 258
Rising PVD[3:0]=4 2.48 2.68 | 2.88
Falling PVD[3:0]=4 2.38 258 | 278
Rising PVD[3:0]=5 2.68 2.88 | 3.08
Falling PVD[3:0]=5 2.58 278 | 2.98
Rising PVD[3:0]=6 2.86 3.08 33
Falling PVD[3:0]=6 2.76 298 |32
Rising PVD[3:0]=7 3.06 328 |35
Falling PVD[3:0]=7 2.96 318 |34
VpvD — \V/
Rising PVD[3:0]=8 3.26 3.48 3.7
Falling PVD[3:0]=8 3.16 338 |36
Rising PVD[3:0]=9 3.46 368 |39
Falling PVD[3:0]=9 3.36 3.58 3.8
Rising PVD[3:0]=10 3.66 388 |41
Falling PVD[3:0]=10 3.56 3.78 4
Rising PVD[3:0]=11 3.82 408 | 434
Falling PVD[3:0]=11 3.72 3.98 | 4.24
Rising PVD[3:0]=12 4.02 428 | 454
Falling PVD[3:0]=12 3.92 418 | 4.44
Rising PVD[3:0]=13 4.22 448 | 474
Falling PVD[3:0]=13 412 438 | 464
Rising PVD[3:0]=14 4.42 468 | 4.94
Falling PVD[3:0]=14 432 458 | 4.84
Rising PVD[3:0]=15 4.62 488 | 5.14
Falling PVD[3:0]=15 452 478 | 5.04
Vevonst® | PVDIR¥H - 80 100 | 125 mv
VLVR Rising LVR[3:0]=0 1.68 1.88 2.08 \%
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Falling LVR[3:0]=0 158 178 | 198
Rising LVR[3:0]=1 1.88 208 | 2.28
Falling LVR[3:0]=1 178 198 | 218
Rising LVR[3:0]=2 2.08 228 | 248
Falling LVR[3:0]=2 1.98 218 | 2.38
Rising LVR[3:0]=3 2.8 248 | 2.68
Falling LVR[3:0]=3 218 238 | 258
Rising LVR[3:0]=4 2.48 268 | 288
Falling LVR[3:0]=4 238 258 | 2.78
Rising LVR[3:0]=5 2.68 288 | 3.08
Falling LVR[3:0]=5 2.58 278 | 2.98
Rising LVR[3:0]=6 2.86 308 |33
Falling LVR[3:0]=6 2.76 208 | 32
Rising LVR[3:0]=7 3.06 328 |35
Falling LVR[3:0]=7 2.96 318 | 34
Rising LVR[3:0]=8 3.26 348 |37
Falling LVR[3:0]=8 3.16 338 | 36
Rising LVR[3:0]=9 3.46 368 | 39
Falling LVR[3:0]=9 3.36 358 | 38
Rising LVR[3:0]=10 3.66 388 | 41
Falling LVR[3:0]=10 356 378 | 4
Rising LVR[3:0]=11 3.82 408 | 434
Falling LVR[3:0]=11 3.72 3.98 4.24
Rising LVR[3:0]=12 4.02 428 | 454
Falling LVR[3:0]=12 3.92 418 | 444
Rising LVR[3:0]=13 422 448 | 474
Falling LVR[3:0]=13 412 438 | 464
Rising LVR[3:0]=14 4.42 468 | 494
Falling LVR[3:0]=14 432 458 | 484
Rising LVR[3:0]=15 462 488 | 514
Falling LVR[3:0]=15 452 478 | 5.04
VLvRhyst™ LVRiR - 80 100 125 mv
VPOR/PDR VDD_E /N AL IRE - - 1.53 - \Y
Trstrempro) | R ALHFEEI [A] - - 150 us
1. BHETHRIE, BEA .
434 NEKNZSHHE
TEPSHRSECRKIEER 4-45)H PR BT E T AVoofi i AR .
* 47 NERSHEEE
Cins) ZH % w/ME HRIE = YN LA
VRerINT P 2 I R -40°C< Ta< +105°C - 1.21 - \V
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EIREK

HitH S REE | PLS[3:0]1=0001 (_-FHE),
Ts_vrefin® if, ADCI{ISRAFERFE] | fapc clk=24M

1. B ISR TR 2 ok N A 1 2 RTG53 .
4.3.5 fLeE B

LA M Z M S HR R 45 E Tabs, XESHMER B TAERE. AR /0 51K T, 7 i
AL E . ARSI 1O B . B AEAA A 2% rh IR A B DA AT IR ARG 55

P RE IR T A, VL 4-4.

AR R T S AT R T (K R RE I B, AR AT — R A AR
4351 BARHRHFE

e A A T R4

B AR O SR TR, IR R AN S e B
B A RAMRERAE T O HPIRES,  BRAEFRRI UL .

W AR A U 0] B[R] B2 2 fueok RAIZE(0~24MHZ B 2 0 NER5 A, 24~48MHz By 1 AN
1)

B RS TINIDIREIT B (R XA SEOL A BB N PP AL 250 2 TR A -
B CYIFEAME: fecik = fhoke
NRAEBKSE, RKIEE 4-4 5| HFAELRE N VDD A T R4
£ 4-8 BATHLR R R AE, O AL FRARED I R I A g AT

15.8 - us

Voo B Vss(TL71%K) -

HWARUEO

e e 28 %M froLk Ta—105°C A
48MHz 4.92
R 5, 40MHz 4.03
{FREFTA Sk 24MHz 3.0

| BT Y 8MHz 2.01 A

PP LR LR 48MHz 4.0 m

o R 40MHz 33
R A BT Sk 24MHz 2.51
8MHz 1.8

1. BFHERRRORIE, AFEA .
4352 MELIEHFHFE
MCU &b F ik T
B AR /O SR T AN, JRIERR]— NS - E—Vop 80 Vss(To 712K)
B A ANRERAL T ORHPIRES, BRAERR U .
[ gﬁﬁﬁﬁ%miﬁ I Fsf 1) D #E 31 Frci B (0~24MHz IS}y 0 NEEAE ], 24~48MHz Iy 1 ANEE45
).
B RS TR B (e XA SHOL A R B I PRS2 2 1T E) -
B CYJFEAMR: feok= fueiks » fapceik = freik/2 o
TNREBKSE, RKIEE 4-4 5 HFAELRE N VDD A H U R4
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EIRAK
F 49 ETBR FUOILRHLIFE SR CH A AR s
HED

f

o5 BH il e wRepag | kmpitshg | T
48MHz 491 3.99

BT I 40MHz 4.02 3.28

lop I 17 HL 7 PR S e 24MHz 208 249 mA

8MHz 1.94 1.74

1. BARUERTETA=25°C Voo=3.3VIH AT Fl.

4.35.3 {RTIFERFIHFE

Tz AL T 2 5 A

B A RVO5 R AL T A, RS ES A E—VopEiVss(TL 11#K) .
B AN T SR PPIRAS,  BRAER B U o

K 4-10 (IR AT AT 0 SR AR

BAMEO BAEY
w5 ¥ % Vv
Vpp=3.3V

LSI=32KHz, HCLK>< 4, 3KB SRAM{#

Ibp_sTop STOPHE L T Y HEL VAL ¥, T GPIOW LR, 2175 (s 2 HA
Iob_rp PDRE T HIHLIR FTA DIREREHOC I, SCHF21K% 1Omse i 0.5 - nA

1 ARUEECRERAE Ta=25°C TR E].

4.3.6 PAERETPPIRSE
T T R S R o P PR IR A R R A B 8 4-4R0 A5 )
43.6.1 HENI(HSHRCIRE 2
£ 4-11 HSI R S h5 0@

e M %A BME | MBME | BRKRME | Bz
HSI=48M, VDD=3.3V, Ta=25°C, fHE)5| 47.52® 48 48.48® | MHz

fhi o HSI=40M, VDD=33V, Ta=25°C, K:fi/5| 39.69 40 4049 | MHz
DuCysy | i7SEL - 45 - 55 %
VDD=3.3V, Ta=-40~105°C, &% -35 - 15 %

ACChsi | HSIHR% 2 1IREE® | VDD=3.3V, Ta=-20~85°C, iR -2.5 - 1 %
VDD=3.3V, Ta=0~70°C, {R&iZ -1.5 - 1 %

tsu(Hs)) HSIHR % & J5 Bl ) - 2 - 7 us
Ipp(Hsi) HSIHR 7 s DAL - - 250 400 nA

Vob = 3.3V, Ta=-40~105°C, BRIEREHIUH .

B THRIE, ATEAEF i,

PR E, REFER RN o R ST M 2 S Y FE £ 1%
P 22 ELAE AR AT RIS, Bk ARSI, ANTE A AT

M W npoE
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EREA
4.3.6.2 fRIENH(LSHRCIRT;#

F 4-12 LS| IRy 2RO

s S %44 B/ME HAE BAE E:<N vy
25°CH#E, VDD = 3.3V 31 32 33 KHz
fLsi® CIRETES VDD =2V ~ 3.6V
Ta=-40 ~ 105°C 26 32 38 KHz
tsuwsy @ | LSHRE 285 s [A] - - 30 80 us
Ioowsny @ | LSIR 2 DhkE - - 0.3 - pA

1. Vop=3.3V, Ta=-40~105°C, FRIEHFHITLHT.
2. HWIHRIE, AL,
4.3.7 MRTHFEAE T e R A ]
FA4-20%1) PR NG N ) S AE — DS A8MMHZ 2R G I B B A5 380 o Mt P {5l PR F) R A4 224 I 1 B BT 5
B (F i A R RCIR Y 4%
A PRI B) 2 A P A BRI S AN L R AR S R 4-410 25 A DI 245 21
R 4-13 fIRIDFERE MR I 7]

5 S HRUE LA
twustor® A LA g 29 us
twur” N R 560 us

1. WSRPRRA A] (000 A MR AF T R 22 P R B — 2R 4R 2

4.3.8 FLASHTEfER4REE

FRAERERIUEE, AT AR SERTETA = -40~105°C15 3.
K 4-14 NAFAE AR

e e 21 %A BAMEO | BEEO | BEKREO | BAL
teroG 32457 (1) G AR IS 1] Ta =-40~105°C . 175 . us
tERASE ﬁ(512?dﬁ)?§%ﬁ//ﬂ% HTJ— ]‘E—J TA = ‘4O~1050C - 227 - ms

i Ta =-40~105°C; BOOT UNLOCK - 706 . ms

tve B 1R R 1)
Ta =-40~105°C; BOOT LOCK - 132.8 . ms
R, fuok=48MHz, Vpp=3.3V - 2 2.4 mA
. B, fuck=48MHz, Vpp=3.3V - - 1.2 mA

Iop 4 B EE R

ERER, fuck=48MHz, Vpp=3.3V - - 0.6 mA
P/ B, Vop=3.3~3.6V - - 150 7.\

1 W8 RIE, AR PR,
R 4-15 [NAFAFfitas A i A B DR A7 YT PR

] 2 - Yii B/MEO LR VA
Neno Fav(E: EBEERE) TA = -40~105<C; 100 Tk
trer HE R AT IR Ta=105C, 1000/k#EEOVY J5 10 Zea

1 BRI, AEE PN,
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BERREAK
4.3.9 ZEXERAE (BAEURM)
r%jlz/\ﬂﬂ FIMAA(ESD, LU), A Hr € Bl 7%, 60 v b AT o B Mt DA R e 1R i A= BBURME 7 T )
PERE.
BB (ESD)
e P TS P (A T AR K o SR D o — 0 e 5 — A A7 R ik vl e om 381 A A ot PR B 5 AL
% 4-16 ESD 51k

e S8 %14 RA BAED HApy
. - Ta=+25 T,
Vesprewy | A LR HLR (A A BEE) 4-MIL-STD-883K Method 3015.9| 2 4000
Y,
‘ o Ta=+25 T,
Vesnony | i FLBCHLHUFE (7 HL B2 46 5K %4 ESDA/JEDEC JS-002-2018 | Il 1000

1 ERRIENNRGS RANE, AR iR,
FaSE(LY)
N TV RRBIERE, T EAE6RE L BT 24N LA ER S AR B
W BRGS0 i
B ERNMEA L F AT E V05 N A
AR S EIAIJESD78E£E B FL R AR bR

R 417 FHALBUE

=] e 28 %A e it
LU RN RIES Ta=+105 T, FF&JESD7SERRHE 125A
4.3.101/O¥%z O 4544
T8 3\ M e

FRIERERIUEE, TRIVB NS ECR IR 44N ES R FTA 1/0%5 1 #2 H2CMOSFITTL.
% 4-18 110 Ea:

e BH VDD rys BUME | BokME By
5 - - 0.3%XvDD
Vi (ONTR 33 i : 08
2 - - 0.2x%vDD
5 - 0.7/DD - \4
Vin N TR 33 - 20
2 - 0.8xvDD
Vi | RS R | 392 ] 0.1>vDD v
IR LA TIH 5/3.3/2 - - 1
likg(2) HA
R HLAIL 5/3.3/2 - -1
5 High driving Imin=16mA VDD-0.8

low driving Imin=8mA

33 High driving Imin=8mA 24 )
Vo At v ST HL ) low driving Imin=4mA ) \Y
2 High drl\{lng Imln_=4mA VDD-0.45
low driving Imin=2mA
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BEREIR
5 High driving Imin=16mA ) 0.7
low driving Imin=8mA )
33 High driving Imin=8mA i 045
VoL i (R P L ) low driving Imin=4mA '
2 High driving Imin=4mA i 0.4
low driving Imin=2mA )
Reu 9.1 5 A 21332 ' 20 100 kQ
Reo 55 T B >/3:312 ] 20 100 kQ
Cio VOB I i 2 5/3.3/2 - - 10 oF
1. SRR 2P oL B RE W B S . AR E, A A i
2. WURAEARARS| G A B IRAREE,  DUYR R AT A T O E
B N A TR AR
FrAESEF AL, SEOSEHS SRR E B RS EE 4-4 FEFNEE R,
*4-19 N AT A
% Rise/Fall Time (ns) Propagation Delay (ns)
VDD Drivin Slew Rate i
J CLoading( Min Typ Max Min Typ Max
Strength Control pf)
25 2.56 3.68 6.01 3.96 5.87 9.57
Slow
(SR=1) 50 476 6.87 113 5.01 7.32 11.8
Low 100 9.24 12.2 21.9 7.46 10.7 17.1
(DR=1) 25 2.4 3.47 5.71 3.34 5 8.18
Fast
(SR=0) 50 4.66 6.72 11.1 456 6.69 10.9
100 9.19 133 218 7.02 10.1 16.2
5V(4.5~5.5)
25 1.59 2.28 3.6 3.56 5.33 8.8
Slow
(SR=1) 50 2.54 3.65 5.96 4.16 6.17 10.1
High 100 4.7 6.83 11.2 5.22 7.64 12.3
(DR=0) 25 1.32 1.89 3.05 3 457 7.58
Fast
(SR=0) 50 2.38 3.44 5.65 3.54 5.3 8.7
100 4.63 6.66 11 457 6.72 10.8
25 3.32 5.02 9.31 4.74 7.32 13.6
Slow
(SR=1) 50 6.06 9.23 17.4 6.27 9.57 17.7
Low 100 117 17.9 33.6 9.31 14 25.8
(DR=1) 25 3.06 4.67 8.79 417 6.52 12.2
Fast
(SR=0) 50 5.91 9.02 17 5.69 8.75 16.2
100 11.7 17.8 335 8.73 13.2 24.3
3.3V(2.7~3.6)
25 2.08 3.16 5.84 3.93 6.12 11.4
Slow
(SR=1) 50 3.34 5.05 9.27 4.72 7.3 13.6
High 100 5.97 9.16 17.2 6.25 9.54 17.6
(DR=0) 25 1.75 2.66 4.91 341 541 10.2
Fast
(SR=0) 50 3 4.62 8.67 4.16 6.51 12.2
100 5.87 8.92 16.8 5.66 8.72 16.2
25 6.08 10.2 18.1 8.41 145 26.6
(SSIIQO:V\i) 50 11 18.4 32.9 11 189 345
1.8V(1.62~2) (égivl) 100 21 35 64 16.3 27.6 495
Fast 25 5.58 9.34 16.7 7.38 12.8 23.7
(SR=0) 50 106 17.7 32.3 9.98 17.2 31.6
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100 20.8 34.6 63.5 15.2 25.9 43.7
25 3.77 6.37 11.4 7.05 12.2 225

Slow
(SR=1) 50 6.11 10.3 18.2 8.42 145 26.6
High 100 10.9 18.3 32.7 114 18.9 345

(DR=0) 25 3.24 5.49 9.8 6.14 10.7 20

Fast
(SR=0) 50 5.61 9.4 16.5 7.41 12.9 23.8
100 10.6 17.6 32 10 17.2 31.6

Kl 4-5 fa N SR e X

90%V1 50%V1

tdr

10%V1 10%V1

comcocccccncs
cocccccceds

tf tr

4.3.11NRST 5] 44
NRST 5| 51 A 5B Bk b7 FELRH , BRAESRR AR , Z 80 H SIS M R A 3R 4-49 26 F &S 2.
F 4-20 NRST 3| stk

e 2 VDD M B/ME HLRIfE BRME |8
Vinrsn® | NRSTHi A BT HL 2V~5.5V - - - 0.3vDD v
Vinnrsn® | NRSTHi & B P B 2V~5.5V - 0.75vDD - -

NRST Jit % 5 fi & 4% 1L
Vhys(NRST) iR 2V~5.5V - 115 220 315 mV
High driving
Imin=16mA
5V . - - 0.7
low driving
Imin=8mA
High driving
Imin=8mA
1 oA S S _ _
Vornrsmy® | NRSTH HIR - B 3.3v low driving 0.45
Imin=4mA
High driving
Imin=4mA
2V . - - 0.4
low driving
Imin=2mA v
High driving
Imin=16mA
5V - VDD-0.8 - -
low driving
Imin=8mA
High driving
Imin=8mA
1 it o T L - -
Vonnrsny® | NRSTH H i - B 3.3V low driving 2.4
Imin=4mA
High driving
Imin=4mA
2V - VDD-0.45 - -
low driving
Imin=2mA
Reu 59 b S R AL H @ 2V~5.5V - 30 60 70 kQ
A Sy 2N 2V - 3 3 100
Venrsm® | NRSTHiIA JER ki ns
3v~3.6V - - - 100
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45V~5.5V - - - 50
AY - 650 - -
Venrsmy® | NRSTHE A 83 ik 3v~3.6V - 300 - - ns
45V~5.5V - 200 - -

1 W8 RIE, AR PR,
2. bfuEBERBT AN RIER RSN AR RIPMOSSEHL . IXANPMOSTT 5K HLFHAR /N (9 110%) »
Kl 4-6 UL NRST 5| R4

VDD

External reset circuit®

Internal reset

Filter f—

L SRS T Bk A S
2. FPULAURIENRST S| IR AL AEHSIC T BV Lvms DA R, 25 MIMCUA i 81 5 .
4.3.12TIMZE I} 2341

HH B2 50 W RIIE
% 4-21 TIMxO g

ines S| %M B/ME BAfE Hhr
y - 1 - trimxcLk
tres(TiM) FEIT # T HRINTE FrnmcLr= 48MHZ 20.8 - ns
- 0 FrimxcLk/2 MHz
fex1® CHILAECHAM A I 3 S fldfise framoLx= 48MHZ 0 o4 MHz
Restim SEIT 28 HER - - 16 Bits
- 1 65536 trimxcLk
teounter B T EBINEI 164 bR frimxcLk= 48MHz 0.0208 1365 us
- - 65536x65536 | trimxcLk
twax_count | SN ATRERTTHAL frivxcLk= 48MHz - 89.478 s
1. x# N1, 3. 6.
2. TIMLACH1~CH4, TIM3JNCH1~CH2 , TIM6AEH
4.3.13 IWDGH#
* 4-22 IWDG s KA /M EE AT E] (LS = 32KHz)
1 1
BBl | IWDG_PREDIV.PD[2:0] IWDG R?L/{\/.{E(E)L[ll:O]:O IWDG REL%.?E_([)H:O]:OxFFF A
A 000 0.125 512
/8 001 0.25 1024 ms
/16 010 0.5 2048
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EREAK
132 011 1 4096
164 100 2 8192
/128 101 4 16384
1256 11x 8 32768
1. H&THRIE, AEAEFE AR,
4.3.1412CH O &

BRAERR R, SHOR MR EIRL, fecuk SFRA Voo EHLHEFF SR 4-4 HISFFINELT 2]

N32G003 /™ i i) 12C #2 LI & bndk 12C IE WML, EA M TRE]: SDA A SCL AR“HE IR 51, 4
BHRA S, 7E5] AT VDD Z A i) PMOS & # 5], (EANRAAE.

12C £ RRPE LR 3R, A R N 2 H DhRE 5| B (SDA At SCL) IR 1ENRE, S ILEE 4.3.10 7.
# 4-23 12C O

TR, s PUE -+
B/ N 7/ SN 7/ N
fscL 12CH: D4R 0 100 0 400 0 1000 KHz
th(sTa) T a6 2 2F LR EF I TR ) 4.0 - 0.6 - 0.26 - us
twscLy SCLA BT[] @) 4.7 - 1.3 - 05 - us
twscLH) SCLAY 8 e i i) @) 4.0 - 0.6 - 0.26 - us
tsu(sTa) BHE PTG L A @) 4.7 - 0.6 - 0.26 - us
thspa) SDAKHE LR EFIN (8] - 34 - 0.9 - 0.4 us
tsusoa) SDAZ 37 [E] () 250 - 100 - 50 - ns
:“SDA) SDAFISCL -+ i) @) - 1000 | 20+0.1Cb | 300 - 120 ns
r(SCL)
:“SDA’ SDAFISCL R [} i) @) - 300 | 20+0.1Cb | 300 - 120 ns
f(SCL)
tsusTo) 15 16 S A R LA ] 4.0 - 0.6 - 0.26 - us
18 1 25 A B FF U 25 A PRI A T
tw(sTo:STA) (%‘ W25 ) H 4.7 - 1.3 - 0.5 - us
Co B BAM ARG - 400 - 400 - 200 pf
PRI PR A T AR LS
t e N 0 35 0 35 0 35 ns
*F R BN 3 U
tvsoa) A 2 (A @ 3.45 - 0.9 - 0.45 - m
tv (ACK) N AT R ) ) 3.45 - 0.9 - 0.45 - us

1. BEEHRE, REA R,
2. NIEFRRERR 12C R RBIE, feok WK T 2MHz. NIk B3R 12C MR K%, feok LAIUKT 4AMHz.
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4-7 12C A 2222 Y I R
VDD VDD
(2) )
4.7KQ %4.7KQ
100Q "
I°C Bus (i SDA
W scL
®)
100Q
Repeated Start
Start Condition jandltlon
soA /(T
4\/ —- tsusTA) \—
y )< >< > S'tjrt Condition
tf(S'D’A:;‘_ —> < lspa) »i—ia—L{sy(sDA) A \ B =\_
tvsoia) thSSDA) ‘ 7 tw(sTA:sTO)
thsTa) tu(sckH) < > _>t_a<_ Stop Condition
SCL —>—<— <P . V(ACK) ]
O\ N/ S /.
tw(sckL) —i ti(scK) =i it —pia—tysci) % RO b
—1 /fsr > 9 th clock
1% clock cycle
1. W&EARET0.3VopM0.7Vob.
2. ErEBHBAAEBGR T 12CH: O .
3. FHPHEHOR T SRR AR, WTUANERSETHEE, F58REE.

4.3.15SPIE: O

BrAERE UL, SPI ZHGRE PR EIR AL, fecuk SN Voo HEHLHUERF &R 4-4 K AHIN 152,

AR N 2 ThRE S I(SPI 1 NSS. SCLK. MOSI. MISO)HIH- 4 7ENS, £ W4 4.3.10 .
K 4-24 SPI H51E

5 B % B/ME BAE Bpr
fscik FER B 12
SPIR Bl 2R MH
MUteiserry e N Ea - 12 i
trscLiotescLi) SPI o b F-F R RS fR] | fn#H % : C = 30pF - 15 ns
DuCy(SCLK) | SPIAA A4l 5 25 L SPIMBE 30 70 %
tsupnss) @ NSS 7 [H] AR Mpck - ns
thnss)® NSSTRFEHT [H] AR 2tpcik - ns
bwiscLi) SCLK =1 FIE F B [ TN treLk treLk + 2 ns
twscky®
tsuemn)® FEHE 5 -
o MRS 1 i ns
tsu(SI)(l) MR 5 -
thovn® s NIRRT (5] FEA 5 - ns
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tnsn® MAR L 4 -
taso)D@ HG A H U 1] B ) A 0 3tecLk ns
taisso) D B H 2 L[] MR 2 10 ns
tuso® MR (EREIAAT 2 J5) - 5
R A RO [ ns
o) ne R (AL 2 ) i 5
thsoy® M (R 2 J5) 15 -
Fm o O RR R] ns
trmoy® . R (AL 2 ) 2 i
1. HBEHRIE, AEAFE RN,
2. BUMERIRISh BN, B OE R R IER RS B0 B B o [R]
3. I/MERIR I 1 B NN, B R AE RN RSO 28 T PE A 1 B K TR
Kl 4-8 SPI B /7 — MABLAT CLKPHA=0
CLKPHA=0
NSS input \ Y, A
£ |
: tunss) | tesoLr) N /7 | th(nss) II
< 5 > g < >
| T ! | |
|
CLKPOL=0 ! A tuscuen | I : | |
I twscLky) | T
| s I | |
I taso) | I tyso) I thso) | M Lais(so)
) | v(SO), 1(SCLK)
!4_1 ': D 1 Mtear D¢
T
MISO output | : MSB out ><i Bit 6~1 out// LSB out >7
tSIJ II
= ,
T
MOSI input M I MSBin !r>< Bit 6~1 Ir'(/ >< LSB in
|
le thisn ;i
4-9 SPI B P — M CLKPHA=1®
CLKPHA=1
NSS input \ /) /I
: tunss) 1€ oo > // | M i
I | I I
CLKPOL=0 | A : |
! | bwsok) 1) | I
I I twseky I I !
| ) | | g |
|
CLKPOL=1 | | | I W tseui | t
I taso) :: o , I,[h(S : ! | tyscLr) I tisso)
I: ) / \ |
MISO output >< : | MSB out >Q "Bt 6-1 out >< LSB out >—
tusy 11 thsy
h > > /7
7
vostinout | IIIIIIIN msein ) misen™ X wssin XTI

. ME A BE TCMOSHLF: 0.3Vop#10.7Vop.
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4-10 SPI I J B — O

NSS input ///

| |
CLKPHA=0 : !
CLKPOL=0

|
CLKPHA=0 '
CLKPOL=1 |
CLKPHA=1
CLKPOL=0
|

CLKPHA=1 | | trscLk)
CLKPOL=1 | I ! trscux
T | ! | Tw(SCLKH) | | | TSCLE)
4—”! :‘ twiscii) , | '
MISO input /////////// : MSBin | !r>< //Bit6~1in : >< LSB in XEHHHHH
e — i
thowry | , :
T
MOSI output >< MSBout | >€ /it 6-1 out : D< LSB out ><
l
tvmo) thivo)
1. RS E FCMOSHF: 0.3VopHI0.7Vop.
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BrARg R U], NRSBECREHT AR 4-4 FZFRIABRE . fucu IR AN Vop i BRI ES 3]
ERE: R T T— Kl

% 4-25 ADC it
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s 2 A B/ME AU BRAE | B
Vipp® AL R - 2.4 33 55 \Y,
VReF+ IEZHEHE - Vop \Y
fanc ADCH} £ i % - - - 24 MHz
@ RFEHRER - 0.03 - 1 Msps
Van i YA - 0 - Vrer+
Ran® A1 N BELT - Z AL
Rapc®) ADCHii A\ HLFH Vop =3.0v - 1500 - Q
Capc® PR REE IR R A - - 26 - pF
SNDR 1E M2k B Vop =3.3v - 58.5 - dB
T PREFEEIE - 8 - - 1/fapc
ter AB(l) R R T - 32 - - 1/fapc
toony B 0 1] . 12 1/fapc
lanc ADCHJ BV FE - - 1.67 - mA

1. H®EHRIE, AEAEFE AR,
A1 HK Ran A

Ts

Ramv <

—R
fapc X Capc X In(2N+2) ~ "APC

B AR(AKX DA TS KRIAMEIST, 13 RZF LI/NT 174 LSB. Hirh N=12(FR0R 12 f2 73 #%).

K 4-26 ADC SRFEI [A]O

3R Rin (kQ) B/NEEERTE (ns)
1 500
1.2 583
2 833
3.6 1250
Loobit 8.26 2333
10 3000
18 5000
26.9 7583
35.9 10000
61.9 15833
1. BHWHHRIE, R4 L.
#* 4-27 ADC F5[E — RRRIMA SO
e SH WA WA | gaeE® | M
EG iRz Vrer+ = 3.3V, Ta=25<C, sample rate = +2 45 LSB
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ERRAK

EO s iRz

ED Wy gettirz

EL MU EettiRz

ENOB HRAL

1IMSPS, Vin=0.05Vop ~ 0.95Vbp

2 -
3.6 1.5
#5 2.5
9.4 - Bits

1. ADC fE5RIFENBTRAIRR: 7 B e AR AT bRk B 51 B N R A R, RO IR 2 35 B AR ) —
AR 51 L IEEBEAT IR R BE o U P R AR S AV E N FUIRL OB AE RN S LI L, (SRS b a]) 39 hn—A>
R AR

2. HEFFEIRREAE, AEAE R,

4-11 1§ifl ADC St 74 i 3% 432 [

Ran @
ML

AINx

conve

RADC(I)

Sample and hold ADC

rter

ML

v

Parasitic
capacitance

I}
l L]
Cpami\ic VT 1L+10A]
:I: 0.6V

12 bits
converter

Canc®

vy l
I

1.  HKRans RaocHCapcHIFE, SWFE 4-25.

2. CparasiticZ7RPCB( 5 1R MIPCBA & it s A 2%) 5 1R A% _E 13528 - (R LI TpF) - 5K i Cparasitic B E 4 PR EL e G B
R B IR AR I Maoc .

4.3.17 LB 3R (COMP) BB S 331

BRAERE U, SHRMMTER 4-4 BIZFRIFIIABHRE . freu SFRAT Voo fE L HL RS 2.

% 4-28 COMP i

w5 i %M B/ R BXE L WA
" TE AR 2.4 - 55
Vb MR R FTTRare—
T IRE AR AR 2 2.4 - 5.5 \Y
VIN 0 - VDD
v i AN
" WAREEH VIN - 100mV/200m\/300mV/ 500 - \/DD-200 mv
IEH - - 5
t O | EhEAs B B LA ] I s
S i TS e : : 15 3
Propagation delay for TR - 304 -
ta 200mV step with 100mV : ns
overdrive LT B 268 -
VIN - + +5
VIN - 100mV - +20 50
V b 284 ERE mvV
OFFSET AR KR ZE VIN - 200mV ) 20 450
VIN - 300mV - +0 50
No hysteresis - 0 -
Low hysteresis - 10 -
V b A A mV
e B AR Medium hysteresis - 20 -
High hysteresis - 30 40
Static - - 50
oo 5% P R 4E Egpfst | With S0kHz +100 HA
mV overdrive - - 50
square signal
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Static

- 500

With 50 kHz #100
mV overdrive
square signal

- 500

1.

M BTHORIE,  ANEA il
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EREAK
5 IR
5.1 QFN20
K| 5-1 QFN20 % R ~f
= C0.35%45"
I Eid /
U WU/
my —
1 ]
— + —_ L
= + = ol
] ]
I ||:l . —
(LB L
[7] L
D L K
fo—a
o1
4og SYMBOLS | MIN. | NOM. | MAX.
a8 A 0.70 | 0.75 | 0.80
—.—:{ A1 | 0.00[0.02]0.05
| A3 0.203 REF.
| b 0.15 | 0.20 | 0.25
] D 3.00 BSC
| E 3.00 BSC
X e 0.40 BSC
y K _loz0] — | —
z E2 |1.60 |1.65 | 1.70
2 D2 1.60 | 1.65 | 1.70
13 L Jo.30 ][040 050
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AAAAAAAAAA

i

E

SEATING e
f"'"\ m. CAUCE FLAME
1 10 !
PIN A~ /

mecsion DO OOOHEHEE o Fy }iL .

[ i

(o | ssaC | Al
I W "
Lt
b ]
millimeters inches!"
Symbol

Min. Typ. Max. Min. Typ. Max.
A - - 1.200 B . 0.0472
A1 0.050 - 0.150 0.0020 - 0.0059
A2 0.800 1.000 1.050 0.0315 0.03%4 0.0413
b 0.190 . 0.300 0.0075 . 0.0118
c 0.090 - 0.200 0.0035 - 0.0079
D@ 6.400 6.500 6.600 0.2520 0.2559 0.2598
E 6.200 6.400 6.600 0.2441 0.2520 0.2508
E1 4.300 4.400 4.500 0.1693 0.1732 0.1772
e - 0.650 - - 0.0256 -
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 . 1.000 . . 0.0394 .
K 0° . 8 0° . 8°
aaa - - 0.100 - - 0.0039

1. Values in Inches are converted from mm and rounded to four decimal digits.

2. Dimension "D" does not include moid flash, protrusions or gate burrs. Mold flash, protrusions or gate burrs
shall not exceed 0.15mm per side.

3. Dimension "E1" does not include Interiead Flash or protrusions. Interlead Flash or protrusions shall not
exceed 0.25mm per side.
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[ RBAR B AT PR AR CRRRCE REAR™) XSS L @Al it sh i N RICATE 1. 264
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[ REARAE MR FEFB ZERL b B AR AT R B AT B 851 Y 55 =07 44
PRt CnfD AR A2 H .

[ PR IR B BEI A2 B L T 1E 58 BXON B RSO EOROM], AN S5 AT I8 AN . T3 AE TN BRI K
Ik 24 [ B AR SR SRS 1) 28 T A o

[ BB s F7 S R nl 5 A B, (ERIEQl,  FFANEE B BEH AT M SO R 1 A Al FE 1k 7K 4H 5
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i FH I SRS 45 JB DA R A B B, i 3 B 2 3 AT S EE s SRR IR T REvE A e Ak, IR
FEAR XA AT PR FH A SRS B A 7 S T P A AT AT B L [AJ4E . mdh. A5k AR STk v a5 R
A TAT .

R B A 77 i 2 AR G B e 4w ) B ORI AR T GR B ORAIE, A AR N AE L R BB A =
s FEIE DL, AR REBUE AN AT NS B B iRk, SRR P A A 2 A e

Az fFRAREEART: AR F R R TRASHICEE . WHLEF WS A R 4t
B VLR A 5 AR SR R A A (KN A

FITAT AN 2 A A Y 0 DA 2 e A5 PN L, RS PN A [ 5 AR A DR DA I A 22 e A P - 25045
YRy SCRPSRALS AR SRS SRR R A o

Xt T BESCRE AN S AR IS BOR Z ORIE, BFREARTEME . R FIsd AR AL fRIE
A, ERER AR SV E A BT 5T

RZVETT, AR ANAG DUE B o sSCR R 2 ARG AT . B B ¥ mnfedE.
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