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N32G457xC/XE P A

N32G457 ZFIKH 32 bit ARM Cortex-M4 W%, BB TAEEM 144MHz, R SIZEA DSP 154

£ R £k 512KB Flash,144KB SRAM, K& 44 12bit 5Msps ADC, 4 B$MSr#BHEEmAs, 74
REHEES, 2 LMsps 12bit DAC, &M% # US)ART. 12C. SPI. QSPI. USB. CAN. SDIO &fg
O, 10/100M PR DA EBeri g ka0, WEFEEEEL MRS %

Rk

® N#% CPU
— 32 {7 ARM Cortex-M4 JiZ%+ FPU, L HEfFIeILIE S, CRF DSP 54 #1 MPU
— WHE 8KB f54 Cache 247, CHF Flash I o HATHET 0 554+
— i B4 144MHz, 180DMIPS
o INEERR
ik 512KByte [N Flash, SCREINZEAEGE. 47 X BRI Y, CRAEMF ECC RS, 10 JJIRIES
WHL, 10 FEHR AR R
— 144KByte F 1 SRAM (5% 16KByte Retention RAM) , KR {4 A7 (B 46
o Ef5ED
— 7N U(S)ART #2H, e =i %15 4.5 Mbps, HH 34 USART #H (3C#F 1xISO7816, 1xIrDA,
LIN) , 44~ UART 1
— 34N SPIE:M, HFEIL 36 MHz, Hrf 2 4AN30FF 125
— 1 QSPI I, H&EK ik 144 Mbps
— 4N 12C N, HEEEIA 1 MHz, EMEEATEL, MU T SCRE O IE R B
— 1M USB2.0 Full speed Device #1
— 2/~ CAN 2.0B = £k#E1
— 14> SDIO #I1, ¥ SDIMMC #% 3
— 1 Ethernet ¥ 1, SZEF 10M/100M LK M
— 1/~ DVP (Digital Video Port)
o EiaEHlED
— 4/ 12bit 5Msps ik ADC, TIECE A 12/10/8/6bit 1530, 6bit B T KAE R =ik OMsps, £k 40 i
AR B IR N TS, SCREZE R
— ANBIFUB RO, N EROK 32 AT YnFE I R K
— ZiA TR, B 64 ZnT i L U
— 2/ 12bit DAC, KFEZ 1Msps
— SCEEAMAER IS S B R YR

1 E REARB A ABR AR NSING TECHNOLOGIES INC.

ks PRYITTES L X Erpr b X R R 1095 [H I AR K JE
Hiif: +86-755-86309900 1L H. +86-755-86169100
4k https://iwww.nsingtech.com HE%i: 518057
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— PR B D 3R 1.8~3.6V A LUK TAF
® Ijph
— AMHZz~32MHz M5 e 3 f A
— 32.768KHz AN & 1A
— W% RC 8MHz
— WHKIE RC 40KHz
— WEEHEPLL
— CRF LSRR, TIECE RGN BE. HSE. HSI L PLL J& 434k H
o Hfr
— SRR RSN ] R A
— XFEIMELL, BIAEEA
BRHRF 97 NI E TR GPI10s, B KEIEREE 50MHz, KZ¥ GPIO X# 5V &,
2 NEE DMA #3488, ANMEHIEE SR 8 @E, @Rk & H f bR R v e
RTC SERf I8, SCRFESEAEN, MM, NGRR3R N AN SR
&I T AR
— 24> 16bit EERTI RS, SCRERIR, EAMAEH  EACRISE NS IIRE, B
6.9nS: AT A 4 DMMSLINEE, Hbh 3 MBI SR 6 6 AN PWM fiHh
— 44 16bit @A EI TR, RS BT 4 AMOLIEIE,  SCRER I SR H EERPWM i
— 2/ 16bit Fehili e i LA AR
— 1x 24bit SysTick
— 1x 7bit & & 1) (WWDG)
— 1x 12bit i3 A T T4 ( IWDG)
® ZiET
— 374 SWDNTAG 7E £k 1% 1
— 37¥f UART. USB Bootloader
o LR
— N B R SR s 5 | g
— ¥ AES. DES. SHA, SM1. SM3. SM4. SM7, MDS5 ik
— Flash fEf e, £H P XEH (MMU)
— TRNG HFENBUR LA
— CRC16/32 8%
— XFERY (WRP) , ZFE{RY (RDP) 454% (LO/LL/L2)
— XEwARY, BFINE TR, ZeE
— SCRERHER R, B AR

2 E REARB A ABR AR NSING TECHNOLOGIES INC.

ks PRYITTES L X Erpr b X R R 1095 [H I AR K JE
Hiif: +86-755-86309900 1L H. +86-755-86169100
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® 96 UID % 128 fit UCID
o iRkt

— TAEHEJEH: 1.8V~3.6V

— TARREEMERE: -40°C~105°C

— ESD: #KV (HBM %) , 1KV (CDM &%)
o i

— LQFP64(10mm x 10mm)

— LQFP80(12mm x 12mm)

— LQFP100(14mm x 14mm)
— LQFP128(14mm x 14mm)

3 E REARB A ABR AR NSING TECHNOLOGIES INC.

ks PRYITTES L X Erpr b X R R 1095 [H I AR K JE
Hiif: +86-755-86309900 1L H. +86-755-86169100
4k https://iwww.nsingtech.com HE%i: 518057



y BIRBAK

D7

www.nsingtech.com

1 TEEER

B 1-1 N32G457 RIS f5 BB~

N 32 G 4 57 C B L 7

Company Abbreviation
Nsingtech

MCU Bit Width
32bit

Types of Product
General Purpose

Temperature Range

MCU Core 7 :-40C~105<T
4 = ARM Cortex-M4

Package Type
Product Series ? yP
X7= Connected L=LOFP
Number of Pins Flash Size
R = 64 Pins C = 256K Flash
M = 80 Pins E = 512K Flash
V =100 Pins
Q =128 Pins
F 1-1 N32G457 RFT AL B
ARk RE0 ESp IR 30 SPQ® BEEE
N32G457RCL7 LQFP64 10mm*10mm Fo it 160 -40°C ~ 105°C
N32G457REL7 LQFP64 10mm*10mm e 160 -40°C ~ 105°C
N32G457MCL7 LQFP80 12mm*12mm e 119 -40°C ~ 105°C
N32G457MEL7 LQFP80 12mm*12mm e 119 -40°C ~ 105°C
N32G457VCL7 LQFP100 14mm*14mm FEft 90 -40°C ~ 105°C
N32G457VEL7 LQFP100 14mm*14mm e 90 -40°C ~ 105°C
N32G457QEL7 LQFP128 14mm*14mm e 90 -40°C ~ 105°C
1. BOFVEAEITIME B LI AL F N .
2. BRI ERE, RAHAMATR, EHRAEREA.
3. w/PMERHE.
4 HREARBAAHRAT NSING TECHNOLOGIES INC.
Mok PRYNTH R 1L X AL X E IR %1095 [H [ AR K
Hii%: +86-755-86309900 1L H. +86-755-86169100
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2 PSRRI E

U ites) N32G457RC/E N32G457MC/E N32G457VC/E N32G457QE
Flash & (KB) 256 512 256 512 256 512 512
SR'?&AB%E 144 144 144 144 144 144 144
CPU iz ARM Cortex-M4F @144MHz,180DMIPS
TAEMES 1.8~3.6V/-40~105°C
BNt 4
JE I 3% S 2
ELYN 2
SPI 3
12S 2
QSPI 1
12C 4
. USART 3
g? UART 4
UsSB 1
CAN 2
SDIO 1
DVP 1
ETH 1
GPIO 51 65 80 97
DMA 2
’\cl:uhrzgﬁglzf 16Channel
12bit ADC 4 4 4 4
Number of channels 22Channel 33 Channel 38Channel 40Channel
12bit DAC 2
Number of channels 2Channel
OPA/COMP 4/7
B DES/3DES. AES. SHA1/SHA224/SHA256. %Q/II\TG SM3. SM4, SM7. MD5. CRC16/CRC32.
TR EERY (RDPIWRP) | FFEINE . 7 XORY . L2)53)
ES R LQFP64 LQFP80 LQFP100 LQFP128
5 H RBARHBRAF NSING TECHNOLOGIES INC.
Mtk FRIITTR L X EE AL X R R #1095 [ IR EAR K E
Hiif: +86-755-86309900 fLE: +86-755-86169100
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3 Hi
3.1 LQFP64 i}
3.1.1 LQFP64 5|44

64| |vDD_3
63| |vss.3
62| |pBo

61| |rB8

60| | BOOTO
59| |pB7

58| | PB6

57| |pBS

56| | PB4
55| |PB3

54| |PD2
53| ] Pc12
52| |pci1
51| |rc1o
50| ] PAls
a9 ]rals

4 \
o
vBAT[ |1 48 [ ] vop_2
PC13-TAMPER-RTC [ |2 47 []vss 2
PC14-0sC32_IN[_|3 46 [ ] pa13
PC15-0SC32_OUT [_| 4 a5 ] Par2
PDO-OSC_IN [_|5 a4 [ ] Part
PD1-0SC_OUT [ |6 43 [ ] Pat0

NRsT[ |7 42 [ ] rao

LQFP64

pc2 [ 10 39 | | rcs

pca[ |11 38 [ |7

vssa [ |12 37 [ ]pce
VDDA [_|13 36 [ ] PB1s
PAO-WKUP [_| 14 35 [ ] PB14
PAaL[ |15 34 [ ]pB13

Pa2[ |16 33| ] PB12

~ [ee] (o>} o — N o <t n (e} N~ [ee] D o — N
\_ — — — N N N N N [9\] N N N N o ™ o Yy,
2 T I I8’ e 2 o9 T
a A 8 A A A oA & a o o 8 E E 7 8
> > @ > >
N
[an]
o
6 HREARBAAHRAT NSING TECHNOLOGIES INC.
Mok PRYNTH R 1L X AL X E IR %1095 [H [ AR K
Hiifi: +86-755-86309900 fE2: +86-755-86169100

4k https://iwww.nsingtech.com HE%i: 518057
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= —|

LEEELEEERE

A3
0.58858] [,

)

EEEERELERERERE

\__/ N,/
BTM E—MARK /
F-gT.B0=0.10 P I0E0.05
DEPTH

TOP_E—-MARK

2=, 802000 002005 DEFTH |

INDEX @1.20+0.10
0.20x0.10

\

DEPTH /\,\
{

LEAD FORM PART

SECTION A—A

COMMON DIMENSIONS
{.‘Nllf‘i OF MFJ’\SLJHFZMHH\M'[FR}
SYMBOL MIN NOM MAX
A — - 1.60
Al 0.0 0.15
Az 1.35 1.40 1.45
A5 0.5 0.64 0.69
b 0.18 0.27
bl 0.17 0.20 0.23
c 0.13 - 0.18
cl 0,117 0.127 0.137
D 11.85 12.00 12.05
D1 5.80 10.00 10.10
E 11.85 12.00 12.05
£l 9.90 10.00 10.10
e 0.40 0.50 0.60
H 11.09 11.13 11.17
L 0.53 - 0.70
L1 1.00REF
R1 0. 15REF
R2 0.13REF
c o 3.5 7
el 11" 12° 13
02 11" 127 13
WITH PLATING
BASE METAL
NOTES:
1. ALL DIMENSIONS REFER TCQ JEDEC STANDARD MS026 BCD
DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.

B REARBEAERAR NSING TECHNOLOGIES INC.

Hohb BRI R L X BT AE X SR % 109 5 F IR BOARKE

ik +86-755-86309900 f£E: +86-755-86169100
FA3k:  https://www.nsingtech.com Hi%%: 518057
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3.2 LQFP80 Hf3&
3.2.1 LQFPS0 5| J14 i

61| JVSS_2

79 ]VSS_3

™
@)
@]
>
[ |
o
o

76| _| BOOTO
75 | PB7

65| | PC10
64 |PA15
63[ | PAl4
62| _|VvDD_2

78 | PB9
77(_|PB8
74 | PB6
73 _|PB5
72 | PB4
71( | PB3
70[_]PD2
69 _|PD1
68| _] PDO
67 | PC12
66 [ | PC11

PE2[]1 @ 60 [ ]PA13
PE3[]2 59 [ PA12
VBAT[]3 58 [ PA11

PC13[ |4 57 | PA9
PC14-OSC32_IN[ |5 56 [_| PA9
PC15-0OSC32_OUT[ |6 55| | PA8

OSC_IN[]7 54 |PC9
OSC_OouT_]8 53 _|PC8
NRST ]9 52 |PC7
PCO[ |10 LQFPS0 51| |PC6
PC1[ |11 50 |PD15
PC2|_]12 49| |PD14
PC3[ |13 48 | PD10
VSSA [ |14 47| PD9
VDDA |_]15 46 [ | PD8
PAO-WKUP [ |16 45| |PB15

PAL| |17 44 |PB14
PA2 |18 43 | PB13
PA3|_]19 42 [ |PB12

VSS 4[]20 411]vDD_1

AN M < IO O~ 0 OO0 O 1 AN M < IO O~ 00 OO O
N N N N N N N AN OO OO OO OO OO OO O oo o
T e g
132¢esd3888 R B a2
8n_n_n_n_n_n_n_n_80_o_n_liJH_JH_JIiJEE$
> m >

N

m

o

8 HRHEARBAAAFRAT NSING TECHNOLOGIES INC.

ks PRYITTES L X Erpr b X R R 1095 [H I AR K JE
Hiif: +86-755-86309900 1L H. +86-755-86169100
4k https://iwww.nsingtech.com HE%i: 518057



Ay,
"" EIRIﬁ?K www.nsingtech.com

3.2.2 LQFP80 3 X ~f

D
01
AARAAAARAARAAAARARAA COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)

i ..il._ _;i‘\‘- =] SYMBOL [ MIN NOM MAX
== AN (== A - 1.60
= NTOP—E-MARK = Al 0.05 - 0.15
= 2—@1.80+0.10X0.10+0.050 |F= A2 1.35 1,40 1.45
f— — A 0.59 0.64 0.69
— = b 0.8 - 0.27

o | |
D p—== _ = bl 017 0.20 0.23
= BTM—E—MARK — C1 g:f —— 31:{4
= 2—%1.80+0.10%0.10£0.050 |[F= c 12 13
= o D 13.80 | 14.00 | 14.20
— INDEX @1.20+0.10 = o 190 Tz00 20
= ’/ 0.20+£0.10 DEPTH o ] 5 13.80 14.00 14.70
= (1 == & 11.00_| 12.00 | 12.10
= ’4:“ /™ = 0.40 0.50 | 0.60
_ L 0.45 0.60 0.75
AR EEEEEL N T.00REF
. . L2 0.25B5C

~ e b—i 4+ [0.08 Rl 0.08 - -

RZ 0.08 - 0.20

[i] o 3.5 7'

BASE METAL 0 o - -

ey 07 11 12 13"

[ - 03 11 120 13

NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD
SECTION A—A MS—026 BDD DO NOT INCLUDE MOLD
s FLASH CR PROTRUSIONS.
9 EREARBAHMRAT NSING TECHNOLOGIES INC.
Hbhik: PRDITIT G L X b X S % 1095 [ R BA K JE
Hiifi: +86-755-86309900 f£E: +86-755-86169100

FA3k:  https://www.nsingtech.com Hi%%: 518057
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3.3.1 LQFP100 5| f4> 4
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2' ml g N O W<
ClUERE oL RRIRE88380088700%¢%
>>ELD_EL&MELD.EL&D_ELD_EL&D.ELD_EL&D_D_D_EL
OOOO0O00O00O0000O0000O0000O000O0000O00O00O00
S 883 RSB LBIIIBIRIREE
PE2[]1 g 75[1VDD_2
PE3[]2 74[1VSS_2
PE4[]3 73[NC
PE5 [ 4 72 [ PA13
PE6[]5 71 [ PAL2
VBAT[]6 70 [0 PA11
PC13[]7 69 [ ] PA10
PC14-OSC32_IN[] 8 681 PA9
PC15-0SC32_OUT []9 671 PA8
VSS_ 5[] 10 66 [1PC9
VDD 5[] 11 65[1PC8
OSC_IN[]12 64 [ PC7
0SC_OUT []13 LQFP100 63[1PC6
NRST [] 14 62 [1PD15
PCO[] 15 61[1PD14
PC1[] 16 60 [ PD13
PC2[]17 59 [ PD12
PC3[] 18 58 []PD11
VSSA[] 19 571 PD10
VREF-[] 20 56 [1PD9
VREF+[] 21 55[1PD8
VDDA [] 22 54[1PB15
PAO_ WKUP [] 23 531 PB14
PAL[]24 52[1PB13
PA2[] 25 51[1PB12
CERIAIBITNRIBSERFLIILILETESR
OO0 oog o
ENTILSEIBRAE LRSI NIII®S DT
sgQacacacaacgaaadpiiifiionga
>S 8 >S
N
o
10 HRHEARBAAAFRAT NSING TECHNOLOGIES INC.

ks PRYITTES L X Erpr b X R R 1095 [H I AR K JE
Hiif: +86-755-86309900 1L H. +86-755-86169100
4k https://iwww.nsingtech.com HE%i: 518057
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3.3.2 LQFP100 3} X~

COMMON DIMENSIONS
o (UNITS OF MEASURE=MILLIMETER)
- - - - T
o M:—__;kﬁ] SYMBOL | MIN NOM | MAX
1491448430 AAAAARARRARAAA A - - e
= - Al 0.05 B 0.15
= 7 Y == = AZ 1.35 | 140 | 1.45
= \_/ R == i A3 059 | 0.64 | 089
= ) [ = o b 0.17 - | 0.27
i BTM E~MARK Z-@1.8+0.1 DEF D142005— E _[_ b1 017 0.20 0.23
= = i c 0.13 - 0.18
= = i ol 0.12 027 | 0.134
L= F= = D 15.80 | 16.00 | 16.20
I = o D1 13.90 | 14.00 | 14.10
= = = E 15.80 | 16.00 | 16.20
= = = E1 13.90 | 14.00 | 14.10
=5 TOP E-MARK 2-91.8+01 DEP 01+0.08 1 = E e 0.40 0.50 0.680
=3 nDEx el.2:00 DEP 02400 | | = L 0.45 0.60 0.75
= /7 = = L1 1.O0REF
= C+) s (') == = L2 0.25BSC
__]; R1 0.08 - .
q_] RZ 0.08 - 0.20
-l l-{@®To08 | S 0.20 Z
’ AA 0 0 3.5° 7
01 o - | -
07 11 127 | 1%
7 B3 11" 12° 13
NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD
BASE METAL WITH PLATING MS—026 BED DO NOT INCLUDE MOLD FLASH
| b OR PROTRUSIONS.
u';, /é N
SECTION A=A
11 B REARBAAMRAT NSING TECHNOLOGIES INC.
Mok ERYITTRE LU X EB AL X 5 7R #1095 [ BA K
fii%: +86-755-86309900 fE3: +86-755-86169100

FA3k:  https://www.nsingtech.com Hi%%: 518057
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3.4 LQFP128 %}
3.4.1 LQFP128 5|44

oo g 5 3 s
| | |
8 4g3cg2335 883 ¢88.48 5835884853388 8¢835238 %%
A o A o M a a a a a>+4> 4a & 4 & a > > a a a a4 a a a & & o o
LA O O O e e e
(88§ £ 8 388 38 325918 3939939 3835838338333 385 )
@ - o A o 9 9§ 6 8 d @ 9 d 9 A9 9 A A =9 Aa @8 a3 da s aaaaa-a

PE2[ |1 96| ] vDD_2
Pe3[ |2 95 ] vss_2
PE4[ |3 94[ | pa13
PES[ |4 93[ Jpar2
PE6 |5 92| Jpal
veaT[_| [ ]Pat0

PC13-TAMPER-RTC [_| [ ] PA9

[ ] Pas
PC15-05C32_OUT [_| [ Jrco
pro[_| 10 87| Jpcs
PR |11 86| |pc7
pr2[_|12 85| |pcs
Pra[_|13 84| ] vop_o
Pra_|14 83| _Jvss o
Prs |15 82| |pc3
vss 5[ |16 LoFP128 81| | pe2
vbp_5[_|17 80| ] Pe1
osc_in[_|18 79[ ] peo
osc_out [_|19 78[ ] pp15
NRsT [ 20 77[_] po14
pco[|a1 76| | PD13
pc1[]22 75| | pp12
pca[]23 74| _Jvop_8
pca[|2s 73[Jvss8
vssa[_|2s 72| ] Po11
VREF-[_| 26 71[ ] po10
vRer+ [ 27 70|_] PO
vDDA [_| 28 69| | o8
PA0-wKUP [ 29 68| | pB1s
a0 67| | pB14
paz[ s 66 | PB13
Pa3[_|32 65| | PB12

~ o
© ©
S =

PC14-05C32_IN [_|

© o
®
®» ©

. 8 3 8 85 8 8 S I ¢ 2 I 2 5 2% 283183 85838858883 33 )

OO odd

S o i g gEs8B8BE B oysdadsaggay

gg 8%@1&&& ggn_n_n_n.n.n_n_n_gg

o
12 E REARB A ABR AR NSING TECHNOLOGIES INC.

btk VRYITRG X B X 5 R % 1095 15 B AR K
3% +86-755-86309900 fEH: +86-755-86169100
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3.4.2 LQFP128 3 R~

COMMON DIMENSIONS
N A3 A (UNITS OF MEASURE=MILLIMETER)
of ' "~ A SYMBOL |_WIN NOM | WAX
- -1 A — 1.60
05 - 015
I RRARARARARAARARRRARARRARARARAARR s 5 T T e
== Cr\ A = A3 0.59 0.54 0.69
=|+-t+ : = b 0.14 - 0.23
= 44 i =i b 013 | 016 | 0.19
— RNEAT R L = o
= _ [ : 0.13
= 2-91.80X0.10£0.050  [BS 2-91.80X0.10:0.05D E 5 15.60 | 1600 | 16.20
= = = D1 13.90 | 14.00 | 14.10
= == = E 15.80 | 16.00 | 18.20
—| == = = E1 13.90 | 14.00 | 14.10
sl == =S =1 e 0.40B5C
== = — | 0.45 0.60 | 0.75
= E= =4 L1 1.00REF
= = = L2 0.2585C
== == = R1 0.08 = =
= == = RZ 0.08 - 0.20
= == = [ 53 3.5 7
= == 7 o = =
T 67 11° 17 13
r o3 11 17 13
n]1 A A
BASE METAL
N RS
NOTES:
ALL DIMENSIONS REFER TO JEDEC STAMDARD
MS—026 BEE DO NOT INCLUDE MOLD
SECTION A-A FLASH OR PROTRUSIONS.
13 EREARBAHMRAT NSING TECHNOLOGIES INC.
Hbhik: PRDITIT G L X b X S % 1095 [ R BA K JE
Hiifi: +86-755-86309900 fEF.: +86-755-86169100

FA3k:  https://www.nsingtech.com Hi%%: 518057



v

y BIRBAK

4 P sRRAS

www.nsingtech.com

FRA H 3 ik
V1.0 2020.2.12 W SRy
V1.0.1 2020.12.15 1. &% 3.1.1, 3.4.15 oK
V1.1 2022.7.6 1. fHiBk SDIO eMMC %X
2. RIHACEFXRIETH
3. BRI T A A
V120 2024.11.19 B A A RNITIGE B, BT SR
V1.3.0 2026.03.17 1. BECORBERERE, SCHRER IR kT 4

14 E REARB A ABR AR NSING TECHNOLOGIES INC.

ks PRYITTES L X Erpr b X R R 1095 [H I AR K JE
Hiif: +86-755-86309900 1L H. +86-755-86169100
4k https://iwww.nsingtech.com HE%i: 518057
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5 FH

H REAR B AR AT CRARE REAR) XSO L R B KA P NRIEME AR FAL
St S H ARG R, SOR S P R [ R B dh CRAR™ ™) A FI A .

H R AR T LRBL FAER AR AT AR B T B 5| FH 28 =05 4 FR ek
i CUnAD DURPEXCAZ H .

[ R IREABE 22T . ATIE 3458, BEU RIESCRIFIAUR], AN ST AN . 35 8 T NAE T 500 S iy
BB A% ] ROBOR IR SRS R SR TR CAS

I R R (v TS A B, (EEIME A, I AHERE B RS ISR R AT R S 1k A& H DT
A SRS A5 AR A ™ i, (8 38 B AT S B v iR IR T RE A e A, [ IR EOR
ANKIAE AT RS FH s SCRS BlAS 77 St T 7 A AR AT e L TRV R Ah ARplk. T IR AT A 40 T 6 SRk 4 B
.

] B AR 7 i 78 2R G BB 2 v (10 L FH 28 R B A AT s B ORAIE s 0P AR S £ H R AR 4 A AN 24 B
BEREOLT, AATREEEN AT NSO B™ EI ™ %, ISR g AN 22 2l

AL EFHEART: ABFARBE . R TReEHE. WETH s, RN 2 ek E
DUB HAth 15 48 SRR BRAERRAE A S o

FITAT AN 2 2 P 0 RS 2 8 PN AR, [RD IS A N RS A5 ] R AR i DR DI AN 22 ol T i 3 B8 U
SCAFRALS R AR T BURSH ST A

X ST AT S AET AR . BURZARIE, B EARR T @M. Fre g EM AR B RAE 5T

. B REOR RIAEL A SO VRV A AT 53

RZWFA], AR AT DARATEE d 0 OO R 2 3 s AT . Bl Bk, ek,

15 E REARB A ABR AR NSING TECHNOLOGIES INC.

Mtk RN R L X R AL X R R % 109 5 B [IE A K E
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