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8 7 5 4
REV. |  ECN.NO. APPD.
A / /
4.1£0.12 20, 05+0. 25 NOTES:
6.30+0.08 1.MATERIAL:
— 1.1 Housing:thermoplastic plastics
1.2 terminals:Copper Alloy
T Gold plated in contact area:
el o] OR Gold Plated overall
S| B ,02£0.08 1.3 Shell:Steel&Copper Alloy
© 5,0540.30 Nickel /Tin Plated overall
8-0, 50 2.ELECTRICAL CHARACTERISTICS:
§ PNy 2.1 Rating Current :1.5 Ampere
2.2 Rating Voltage :125 V Max
11’7 15. 0040, 25 2.3 Contact Resistance:50 Milli ohms
— 2.4 Insulation Resistance:500 Mega ohms Min.
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APPROVED PART NAME: RJA5 H32k =R 7K B
CHECKED PART No: RJ45-001-G610F8 C
DRAWED | Qinyuhua | PROJECTION: | UNIT: | SCALE | SHEET REV.
DATE 2021.11.06 | @-= mm 1:1 10F1 A
7 5 3 | 2 | 1

3.MECHANICAL CHARACTERISTICS:
3.1 Connector Mating force: 2.27kgf
3.2 Durability:750Cycles.
4.ENVIRONMENT CHARACTERISTICS:

4.1 Operating temperature:—40C to +857C
4.2 Storage temperature:—=10C to +407C

RJ45—-001-G610F8

j LF: By K 4%
G:3}4:G/Fu”

1: 34
6:LCP

MAX

TOLERANCE UNLESS
OTHERWISE SPECIFIED

XXX £0.10 .
XX #0200 | X &3
X %030 | XX %2

LY RN ER R TR IR A Al |

HUA LIAN WEI TECHNOLOGY ELECTRONICS CO;LTD.
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RJ45/RJ11 &%= 5L SPEC
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1. Scope (VEFE)
1.1 Contents(N %)

This specification covers the performance, tests and quality requirements for the Electronics RJ45 Connector.
(A 7 i RRAR O F T RIASEERE AR 1) 7 D RE, A7V S o B oK)
2.  Requirements (E3K):

2.1 Rating(#5E 514)

A. Voltage rating(4i ¢ F K ):125V AC

B. Current rating (%l € F.¥it):0.5A

C. Operation Temperature Range (¥4 i & Vi #):-30°C to +80°C
3. Test Condition(Mi 2% 1F):

3.1
3.2

Temperature range (i & 5 F):-15°C to +35°C
Humidity range (¥ & Vi [):25% to 85%

4. Test Methods and Requirements: (MR /7122 J2 L 3K)

4.1 Examination of product (7= i #Mi)

4.1.1 |Examination of | (EIA-364-18B) No peeling off the plating
Product Visual deformation of the base or damage.
F= A H# AFH R RVE, BRI R
&
4.2. Electrical Performance(H. S 14 fE)
4.2.1 |Contact EIA-364-23C 40mQ Max (Initial)
Resistance Subject mated contacts assembled 50 mQ Max(Final)
s PHHT housing to 20mV maximum 100Ma.Measured
from plug side to PCB side. VIEAE £ K 40mQ.
B Z{H B K50 mQ.
2 2 4 1 i it LA e K R 20mV e K LA
100mA M 3wy 1 42k 21| PCB K o
Dielectric (EIA-364-20C) One minute hold with no
Withstanding Mated connectors with 1000+5% VAC for 1 breakdown or flashover.
4.2.2 |Voltage minute 0.5 mA between adjacent contacts or Ak, 5. BRI
(i} HEL ) ground. .
X0 20 2R G (R A ST i 1 B2 L ) 2 TR it i A2 v
1000VAC 0.5mA it .
4.2.3 [nsulation (EIA-364-21C) 500MQ min Cunmated)
Resistance Mated connectors with 500£10%VDC between
#6 2 FHHT adjacent contacts or ground.
A HCXS 75 K 1500 MQ
X 2H 2B B () L ST - B i P T i A
500+ 10%VDCH] HL i

4.3Mechanical Performance (ML 4 BE)
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43.1

Insertion/Withdr
awal

(EIA-364-13)
Insertion and withdrawal speed:

Maximum insertion force 22N

N JIANHE I 30N(3.0/kg)

Force 25mm/minute. Withdrawal force 22N max
FA AR Ty |48 NHR I B 25mm /7> Pt 1A 30N(3.0/kg)
4.3.2 |Durability (EIA-364-09)
FFam ik Operation Speed:10 To 20cycle/min. Meet visual requirements,show no
Durability cycles:750cycles physical damage,and meet
M E . B8P 10320 MERS,  TIRIR requirements of additional tests as
. 750 EH B> specified in the product
qualification
iﬂﬂiﬁ)ﬁiﬂ%/@%%gﬁ?’ TAZTEAR
4.3.3 |Vibration (EIA-364-28%6143) Appearance: No damage
¥R 7) Amplitude:1.52mm P-P or 147m/s"2 {15G} SMAE: TEHER
Sweep time: 50-2000-50Hz in 20 minutes.
Duration: 12 times in each (total of 36 times) X, |Discontinuity: 1u sec Max.
Y, Z, axes. (BT AN 15D
Electrical load DC 100mA current shall be flowed
during the test.(ANSI/EIA-364-28 Condition III)
FEE100% 2200 HUIRAS Tk,  7EX,Y,ZHE B
3471 F, #5#50-2000-5074%% (N EAEE
205781 5 ARIE1.52mm P-PE147 m/sh2
{15G}, HFfh12[8]17136[H]
4.3.4 |Physical shock (EIA-364-27414A) Appearance: No damage
etk Pulse width: 11msec AR TEAR

Waveform: Half-sine

490m/s? (50G) 3 strokes in each X, Y, Z axes.
(ANSI/EIA-364-27 condition A)

JH#: 11msec

MY IE5Z490m/s? (50G) 3 JEH
1EX, Y, Z 5

Discontinuity: 1p sec Max.

[Tt AEE 15D

4.4 Environmental Perfo

rmance

44.1

Thermal shock
test

A

EIA-364-32C%% 1)

10 cycles of:

a)-55+3°C for 30 minutes
b) +85+3°C for 30 minutes
10 MG,

a)-55+3°C 30 434k

b) +85+3°C 30 3%k

Appearance: No Damage.

SEWL: AR

Contact Resistance 2/t [H T
Contact: Change from initial
Value 30mQ Max

Shell Part: Change from initial
Value 50mQ Max

i MAIERIE TR /N T
30mQ

bh5t: MAIEREIT a6 B E N T
50mQ
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4.4..2 |Solder ability (EIA-364-52) The inspected area of each lead
18 To be sipped in the solder bath 245+5°C must have 95% solder coverage
Coverage for 3 seconds. minimum
WG PR A5 R AE 24545 C [R5 b b <370
4.4..3 |Humidity (EIA-364-31B) Appearance: No Damage
EN TR =R (A) Mate connectors together and perform the |#ML, %A Fidk
test as follows
P XoT (1032 4 ot WAk S
Temperature: +25°C to +85°C (I5/%: +25°C F|
+857C)
Relative Humidity: 80% to 90%(FHXTE & : 80%
#]90%)
Duration:4 cycles(96 hours) (FFZEHF[a]: 4N
R 4toe/ M)
Upon completion of the test, specimens shall be
conditioned ambient room conditions for 24
hours, after which the specified measurements
shall be performed.
R TG, FEACE T =R KA 24/ e
Je PR AT WK
4.4..4 |Salt Spray EIA-364-26B) No detrimental corrosion( Terminal
ThoK ;% Tested as below: solder tail unrequested)

Temperature:(35+2) C
Humidity:(95-98)%(R.H.)

PH:6.5-7.2

It shall be subjected to stand ard atmospheric
condition 1hours after removing the salt
deposits.

It should meet the contact resistance.object
non-contact area:

Temperature: (35+2) C

Salt-solution(5+1)%

Duration time:12hours

M2 A

I E:(35+2) C

M :(95-98)%(R.H.)

PH{E:6.5-7.2

VIVRAERS 2R /KR8 Ja N T A v KR oA
—AN/INI S AT E B A

EHAKEE:  (521) %

FREEmTIE]: 24/NE)

TN, B G TR
CVERE TS

Does not include bending

position; NEEITLEAALE
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4.4.5

Cold resistance
(Unmated)
R

(EIA-364-17B)
Unmated connectors and expose to -40+3°C for
96 hours. Upon completion of the exposure
period, the test specimens shall be conditioned
at ambient room conditions for 1 to 2 hours,
after which the specified measurements shall be
performed.
VLN R B 28 S T -4043 C IR H 96/
I, e RCER S, R BCE — A 1)

Ll — e SLL A — SELT N

Appearance: No Damage.

HMWL: B AR

4.4..6

Heat resistance
(Unmated)
HBH BT

(EIA-364-17B)
Mated connectors and expose to 85+2°C for
96hours. Upon completion of the exposure
period, the test specimens shall be conditioned
at ambient room conditions for 1 to 2 hours,
after which the specified measurements shall be
performed.

HiE ot ) 3%E 422 2% T B T-85+2 “C i rh 96/ N,
MSERSER S, FERCE — AT 13270

[ i | /ARy 1| B 3

Appearance: No Damage.

SR AR

4.4.7

Thermal Aging
i 2 A

(EIA-364-31B, Condition 4, Method A)
Unmated connectors and expose to +105+2°C
for 96 hours. Upon completion of the exposure
period, the test specimens shall be conditioned
at ambient room conditions for 1 to 2 hours,
after which the specified measurements shall be
performed.

VR HC N R 22 28 T B T +105+2 C iR 96 /)N
B, M5e LG fE, FEAECE — BRI 13
2NE R, AEREATINAR

Appearance: No Damage.

HMWL: B AR

4.4.8

Resistance to
Soldering Heat

for wave soldering : mil-std-202f,method 210
A, test condition B

VISR mil-std-202f, method 210 A, XI5
B

Pre-heat :80°C, 60 Seconds Ti#:80°C, 60F}
Temperature :260+5 °C JfJ¥:260+5°C
Immersion duration : 10 + 1 sec. &} [R]:10+1
o

No physical damage shall occur.
ANATA 5
Reflow welding is not applicable to
PBT
[l AR AN FHT-PBT

ni
~
=
\

/

[@))
=




for manual soldering : F-3l/54%:
mil-std-202f,method 210 A,test condition A
Pre-heat : Nofil#.i%H

Temperature  :350 % 10 ‘C i /%:350+10°C
Immersion duration :3.50.5 sec.’& /I
[F]:3.540.5F)

EET
il s
FEHRE 4T 5 VHEIRE 4T 05

B
1807
_— 100s

FEHE 4Css

BRI
1205 B T
o s B s
) N Wi \

-
*

Note 1: Shall meet visual requirements, show no physical damage, and meet requirement of additional testd
as specified in the test sequence in Figures 2

YL WA ZSRANGEAT PRI, MK A% — 1P itk AT

3.Product Qualification And Requalification Test: = i Il izl 7 5 Figure 2

Test or Examination Test Group
A B C D E F G H I J K L M N
Test Sequence
4.1.1.Examination of 1,9 11,3 115 |1 1,5 |1,5 11,5 |13,3 3,5 |1,5 1,5 |15 |15 |2
Product /= /i 7MW
4.2.1.Contact 2,8 2,4 2,4 12,4 |24 2,4 124 |24 |24 |24
Resistance #2filfH T
4.2.2.Dielectric 3,7
Withstanding Voltage
4.2.3.Insulation 4,6
Resistance £ 2% BH T
4.3.1.Insertion/Withdra 2
wal force ffith /1 N SO B
== IR RN S ORUAL




4.3.2.Durability 7 iyl 3

i

4.3.3.Vibration R84 3

4.3.4.Physical shock 1! 3

it

4.4.1.Thermal shock 3

test By

4.4.2.Solderability 1545 2

PE

4.4.3.Humidity THiRIE |5 3

P

4.4.4.Salt Spray £h7K 3
4.4.5.Cold resistance & 3
BHFT

4.4.6.Heat resistance # 3
FHT

4.4.7.Thermal Aging /&

it

4.4.8.IR-reflow [B] i 15

M

NO. of Test 5 5 5 5 5 5 5 5 5 5 5 5
samples(Min.) 3k

NOTE 2: (a) Numbers indicate sequence in which tests are performed.

(b) Discontinuities shall not take place in this test group, during tests.
YT 2: () MR FRRE B R B 47

(b)FEMIA R, FELH A A T

Pt R HITE N BT

i
o
p=i

=l

\
V
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SHENZHENHUALIANWEIELECTRONICS CO., LTD.
AE|E
TEST REPORT

R RJ45 452 3B 7k B B =Rt 2021.12.26- & Hm MD20211227-01
Part Name & Date of Testing 2021.12.27 Report  NO.
7E A9 Part Name | RJ45-001-G610F8 EaBE 5PCS BIRIRE iR B Temp:18~21°C
Quantity Measuring Environment| #g%§;& ERH491~5701
— FE AR ELECTRICAL TESTp
JBIELE0 5% Testing Result #I|FE Judge
2| s A A s
IE\IJLO Testing Item Testing Conditions Testing Equipment SPEC
: 1 2 3 4 5 Pasq Fail
Contact  |Test current:100mA DIGITAL MICRO- 50mQ 2136 | 2005 | 18.62 | 2055 | 21.53
1 . OHMMETER P
resistance max Max mQ mQ mQ mQ mQ
. ULTRA HIGH
2 :2:;':;::;’; Test voltage:500VDC RESISTANCE SO&M Q Pass | Pass | Pass | Pass | Pass | P
Operation stated:1min METER n
Dielectric | St voltage:1000VAC | g sk nowN | No discharee or
3 . Cut—off current:0.5mA Pass | Pass | Pass | Pass | Pass P
withstand voltage . PR TESTER flashover occur
Operation stated:1 min
Z RS HIEL MECHANICAL TEST
HE E2$% Testing Result #|7E Judge
E: HIFHIER BIE R4 BIEAER B &
KIILO Testing Item Testing Conditions Testing Equipment SPEC
1 2 3 4 5 Pasq Fail
. Rate:200cycles/hour LIFE TESTER FOR No physical
1 Durability test Total: 750 cycles CONNECTOR damage Pass | Pass | Pass | Pass | Pass P
29.4Newtons maximum Insertion force
2 Mating Force |at a maximum rare of . . 3.0kgf Max Pass | Pass | Pass | Pass | Pass | P
” . testing machine
7.5mm(0.39”) per minute

= BIEH4H15, ENVIRONMENTAL TEST




N e e IS8 5% Testing Result % F Judgéd
| metmm R s AR 9% e
:1“'0 Testing Item Testing Conditions Testing Equipment SPEC
1 2 3 4 5 PassI Fail
Humidity— PROGRAM
1 Ter: ér;g re Temperature: 40+2°C CONTROLLED No physical = p p p p p
cp o |Humidity: 90 ~95% TEMP. & HUMIDTY damage ass | Fass | ass | Fass | Fass
v Duration:168H CHAMBER
. + o, .
2 Heat test Temp.era-ture. 70£2°C OVEN No physical Pass | Pass | Pass | Pass | Pass | P
Duration:168H damage
PROGRAM
Temperature: —25+3°C CONTROLLED No physical
3 Coldtest Ip ration:168H TEMP. & HUMDTY | damage | 28 | Pass | Pass | Pass | Pass | P
CHAMBER
PROGRAM
Temperature |Temperature: -55~85°C CONTROLLED No physical
4 cycling test  |Duration:10 cycle TEMP. & HUMIDTY damage Pass | Pass [ Pass [ Pass [ Pass | P
CHAMBER
9. ¥y 2R IS, PHYSICAL TEST
5 | _msEE RIS I i AR Testing Result | 7€ Judes
N}LO Testing Item Testing Conditions Testing Equipment SPEC
' 1 2 3 4 5 |Pasq Fai
Temperature: 35+2°C SALT SPRAY "
1 Salt spray test Concentration5=1 % TESTER No Oxidation| Pass | Pass | Pass | Pass | Pass | P
Duration:12H
2 Re5|st.ance to Temperature: 245°C OVEN No physical Pass | Pass | Pass | Pass | Pass P
soldering heat C damage
Duration:3 sec
test
3 Solder ability |Temperature: 245+5°C CONTROLLED Soldering area Pass | Pass | Pass | Pass | Pass | P
test Duration:530.5 sec CONSTANT-TEMP =950
T SOLDER POT
*E W& 4& (ACCEPT) O &4 (REJECT)
Result = =

1% E(Approver):

IR AL

HBE(Tester): {HIF



rweonn®  ZEYIMTREREEE FRIECAIRAE]
T b S
WEEels OAERE DSBS DR UREREE DA 20214E 12 H27H BRZ:AL
FHE| RJ45-001-G610F8 | i< EH5E / AR B TAEH EfFEEE HEfE
= R
na|  Rus maRpIkeE | zEteE / ;}5 ; 5P/CS }ém;ﬁ:g ;
ke A A BER [ JEEZR R AQL | CRI:0|MAJ:0.40] MIN:0.65
MIL-STD-105E(II) BrEE (g [gs | (SPCS) [acomrE) o / /
N B H: CRL(C / ) MAJ(C / ) MIN ( ) ENEESC) /
TebgrE H T oA T W S e A E {-pES
NO. i CRI | MAJ| MIN
EarMM/G | RS 1 2 3 4 5 | AC | RE
9.6620.20 D |965 963 968|967 |966]| v
11.7+0.30 D 11.74 | 11.75 | 11.73 | 11.77 | 11.78 v
2.70+0.20 D 274 | 2775 1 277 | 273 | 2.71 N
14.00+0.25 D 14.08 | 14.10 | 14.09 | 14.06 | 14.11 N
1.00+0.20 D 1.03 1.05 1.07 1.06 1.02 v
1.70+0.20 D 1.74 1.77 | 1.72 1.73 1.76 N
20.05+0.25 D [20.07 [20.06 |20.08 | 20.10 [20.12 | v
5.05+0.30 D 5.03 | 5.07 | 5.08 | 506 | 5.10 N
R [ 500m02 D [15.03 [15.07 |15.05 | 15.06 [15.08 | v
~F
A
-
febgicis: M<<TREE>> O<<@igfans> O<ogk@E> DG OHTE
TR AFER R BTor R CIE#E DIGEEE EiUKSR FEEMMER GIBIE HIEOUEs IR J
R E W& H%Accept  [JIREReject [JRERWaive [ 1Bk#EESort
i RbH Hit%: XIELTE Rrie . fHZF




rLwconn® IRYITT R B T RHCE BR A

gk E R
it RJ45 R CBH K B R FRIK AL 0
FE A AR :Ni40u”, Sn40u”, Au G/Fu” [H#:2021/10/10 TR :1/1

J T R A
PR £ OMT X— 5 & s JEE kA
1. J&JZ Mt (Ni)

Hdls | I br i S {E HAE | Ik H 3 D[]
1 40u”MIN 60. 5u” 0K [2021/10/10 14:15:03
2 40u”MIN 58. 3u” 0K [2021/10/10 14:15:05
3 40u”MIN 67. 5u” 0K [2021/10/10 14:15:07
A 40u”MIN 62. 4u” 0K [2021/10/10 14:15:09
2. RIEHEPEE (Sn)
Al | I br i S {E HAE | Ik H 3 D[]
1 40u”MIN 45. 3u” 0K [2021/10/10 14:20:12
2 40u”MIN 52. Tu” 0K [2021/10/10 14:20:14
3 40u”MIN 58. 9u” 0K [2021/10/10 14:20:16
4 40u”MIN 54. 3u” 0K [2021/10/10 14:20:18
3+ REHEPEL (Aw
Hdls | by S {E HAE | Ik H 3 D[]
1 0. 5u”MIN 0.57u” 0K [2021/10/10 14:25:06
2 0. 5u”MIN 0.53u” 0K _ [2021/10/10 14:25:08
3 0. 5u”MIN 0. 56u” 0K [2021/10/10 14:25:10
A 0. 5u”MIN 0.52u” 0K _ [2021/10/10 14:25:12
Peife: R A% X ot {H5F




rweconn®  RYITTARECE R TR A R A A

IR 5 R
MG RJ45 1RERFBH KB RRIK:A. O
B AE IR :Ni:40u”min HHA:2021/9/23 mik:1/1
I T
TR B CMT X5 R R R MR %
1. REBHENA (Ni)
g P br v SEME Hxe | WAHH PR Ta)
1 40u”min 62. 1u” OK 2021/9/23 11:25:22
2 40u”min 55. 9u” OK 2021/9/23 11:25:24
3 40u”min 58. Tu” OK 2021/9/23 11:25:26
4 40u”min 53. 5u” OK 2021/9/23 11:25:28
k. R B A% X E AP (SRS




FLWCONN'  SRYIHTRELR B TR E PR A &

HKIE 55 500 4R

W T REN /KT 55 JE b Ie vk S TR
MIL-STD-1344
METHOD NEUTRL SALT SPRAY CORROSION TEST REF
. / RIGEGHI | 20214 12H26H  20:00 B2
DATE 20214128 27H  08:00 ik
RE S 2 FR RJ45 J& 2k =B /K B e PRIGH & Spes
P/N RJ45-001-G610F8 QTY

NI 21 (TEST CONDDITION)

1. #h/K¥%fR (SALT SOLUTION: #J¥50+4+10g/L, PH{EG6.5-7.2

2. RIG=JEE (TEMP. IT THE SPRAY DHAMBR) :35+1°C.

3. Eh/KKBIEE (TEMP. OF SALE SOL’ N TANK): 35+1°C.

4. ESINGEEE  (TEMP. OF SAR SUPPLIERY) : 47+1°C.

5. RIGEANEE (R.H IN THE CHAMBER ) 85%.

6. JE4iZ3SJE /7 (COMPRESSED AIR PRESSURE) : 1.0040.01Kg/cm’.

7. FERREAIE (SPECIMEN SUPPORTED ANGLE ) : JeB4dfi:70° -90° .

8. MWiZr4E (COLLECT RATE OF SALT SOL’ N) 1-2mL/(8 cm’hr).

9. THEMAME:  12/h8 D

5 J73% (ADFUSGD METHOD )

WRI6 G L20RS ORI 2. e . SRS Bl %, BIHE S, (Inspext the ecimen at

20 xmagnification no blue or green corrosion products are acceptable)

v e O EEE R e
FedF 5 PHENOMENON AFTER TEST COMMENT
1 s, S gz % 0K
2 W, S % 0K
3 s, St sz g 0K
4 W, BNz % 0K
5 s, S sz % 0K

A BN < A% XBRTE T AARKIZES



S B o vk T

AT : ” Ei HEEE
Customer LT S 1A B 5 Weight(kg) 1078 Date 2021/11/23
SGE4 AR KT REE il 4 50
Article | Standard No Dimension Tenper Coil No
C2680 JISH3100:2017 0.18*400 EH 1021-C-08
{BEE B 53 Chemical Compositions(%)
JUR Cu % Zn% Pb Fe% \ \ \ V| sy | wE
Element
S 64.0-68.0 BRE 0.05 0.05 \ \ \ \ e =g
Spec rin e s W = =
= 64.32 R E 0.0036 0.0136 \ \ \ \ G =T
Actual ' e ' ' - a5
&8 T Mechanical Properties
HH 4 e B piillsERE | HEE AR iR FREIAHE SR
[tem Grain Size | Hardness [[ensionStrengt Elongation [Electrical Condud Bending Test Surface Roughness Camber
Mm Hv Mpa % DIACS 180 Ra(u m) mm\n
SEMAX \ 170190 |  490-610 \ \ \ \ \

Spec

=il
Atial \ 178 574 5 \ \ \ \

i B
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DZY _Engineering Plastics Tech. Co.,Ltd

Materials Information

PRODUCT NAME: LCP M-401 BK

COMPOSITION/INFORMATION OF LCP M-401 BK
SUBSTANCE/MIXTURE: Mixture

SYNONYM(S): Aromatic Liquid Crystal Polymer(LCP) 6%
N
R el Fg q}%
) N = »{/‘\
A LCP il 0.565 #@ﬁmﬂggmﬁ
s 0.002 b%\?ﬁﬂ:
Kv
BB IS EF 0.003 o}éﬂuﬁz‘ﬂﬁiﬁ
2
[\
RER 0.01 o e
()
BEH 02 A% ISR, HAREYE
—_
W %@&ﬁ 1438
\"&‘?’
¢

NAME OF COMPA&@]ZT Engineering Plastics Tech. Co.,Ltd

ADDRESS: Buﬂ&g 2 Zhichong Industrial Park, Hi-Tech Zone, Jiangmen City,
. Guangdong Province, China

SECTION@ CHARGE: Quality Assurance Department

TEL/%G»: 1+86-750-3689920/+86-750-3689921

EMERGENCY TEL: +86-750-3689708

oV

g DZT Engineering Plastics Tech. Co.,Ltd






