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RF Antenna Cable Assembly

Specification

1. Electrical Properties :

1.1 Frequency Rang........... 2.4GHz ~ 2.5GHz
1.2 Impedance ................. 50 ) Nominal

I3 VSWR ..coeviiiiiiinnnnn. 1.92 Max.

1.4 Return Loss................ -10dB Maximum
1.5 Electrical Wave............ 1/4 ) Helix

1.6 Gain......ccevveevinnnnnnnnn. 3.0 dBi

1.7 Admitted Power........... 1W

2. Physical Properties :

2.1 Cable....ccccevvvvvennnnnnnnnn. RG-178 Cable
2.2 Antenna Cover............. TPE

2.3 Antenna Base.............. PC

2.4 Operating Temp. ......... -20°C ~+65C
2.5 Storage Temp. ............. -30°C ~+75C

P 601) (1) Black
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WHA YU INDUSTRIAL OO, LTI

RF Antenna Assembly
SPEC : 2.4 ~ 2.5GHz

Far-field amplitude of 2.4GHz test-VV1-1.nsi
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RF Antenna Assembly
SPEC : 2.4 ~ 2.5GHz

Far-field amplitude of 2.4GHz test-H1-5.nsi
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. . _ - 11-15 Santai Rd.; Hsinchuang, Taipei Hsien, 242, Taiwan, R.O.C.
lemg Electnc CO*S Ltd‘ Tel: 02-29016164 Fax: 29050644 E-mail: shenbinnizing@yahoo.com.tw

RG 178 B/U 'FEP INSULATED PAGE 1/2
PRODUCT HIGH-FREQUENCY COAXIAL ISSUED | 21. Oct. 2003
STANDARD CABLE REVISED

1 - Scope

This specification presents a FEP insulated high-frequency coaxial cable AWG 30, 1.8 mm
O.D. for internal wiring of electronic equipment, such as Computer / Notebook with wireless
communication systems.

1I - Constmctién

Item L Unit Details
1. Inner Conductor Material o CP-AG
Composition No./mm | AWG30or7 x 0.1
‘Dia. (approx.) mm | 0.305
2. Dielectric Material — | Extruded FEP
Nom. O.D. mm 0.84 £0.05
Color - Natural _
3. Outer Conductor | Material — | Silver coated copper
Composition e Braided (16/3/0.1)
Dia. (approx) mm 1.29 £ 0.07
4. Jacket - | Material ’ s Extruded FEP
Dia. mm 1.80 £ 0.08
Color —_— Standard color is Light ()rzmge
Note - MADE BY Cuote w)/M
APPROVALS .
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RG 178 BU  FEP INSULATED PAGE 2/2
PRODUCT HIGH-FREQUENCY COAXIAL ISSUED 21. Oct. 2003

11 — Characteristics

Item Unit Specified Value Note
Temperature Rating T -55 ~+200
Voltage Lasting v : 1000
Dielectric core: No breakdown at Spark fest
Dicloctric strensth AC 3 kv for 0.2 sec. per
i c — ,
g g Jacket: No breakdown at Spark test
AC 3 kv for 0.2 sec. ,
Characteristic Q 5042 TDR method
Impedance
Capacitance pF/ft 294
16.0 100.0 MHz
, 330 400.0 MHz
Attenuation. (Max.) | dB/100ft
52.0 , 1.0 GHz
94.0 3.0GHz
Approx. Weight g/m | 7.68
MADE BY [ e
Note : (ke don

APPROVALS C Aoall

o




Arnitel RBEBEHETHHER

polyether esters
polyetherester
esters de polyether ﬂ
Units EM400 EM460 EL550 EL630 EL740 PL380
Einheiten
Unites
1.12 1.16 1.20 1.23 1.27 1.18
C 195 185 202 212 221 197
. m/mk 220 160 180 140 110 150
C \ \ 110 115 120 \
C 130 150 180 200 200 145
C \ 50 85 115 150 \
% 0.30 0.30 0.20 0.20 0.15 0.40
% 0.75 0.70 0.55 0.60 0.90 7.0
* HB HB HB HB HB HB
Mpa 55 110 220 375 900 60
Mpa 4.0 7.1 13.2 20.2 269 35
Mpa 54 9.0 15.7 23 22.6 5.2
Mpa 8.4 114 16.6 220 26.3 8.5
Mpa 17 21 32 40 45 16
% 700 800 600 600 360 450
kj/nd NB NB NB NB NB NB
kj/nd NB NB NB NB 200 NB
kj/m NB NB NB NB 9 NB
kj/nd NB NB 20 4 4 NB
38 45 55 63 74 38
MV/m \ \ \ \ \ \
Q.cm 5%10" 10 10" 10" 10 10"
0 >10" >10" >10" >10" >10" >10"
\ 4.1 \ \ 3.8 \ 4.7
\ 4.0 4.4 4.0 34 33 4.4
x10" 10 \ \ 38 \ 310
x10" 170 350 400 350 300 350
\ 800 800 600 600 600 800

\ 600 600 600 800 800 600



DSM Englneerlng Plastics

DSM (S

Arnitel

2.2 Product coding

The structure of the Arnitel productcodes is illustrated wirth the following example:
UM S51.V

Thermoplastic elastomer type:

E = polyether ester; polyether = PTHF

P = polyether ester; polyether = PEO/PPO

U = polyester ester; (with extra urethane linkages)

Indication of viscosity range or processing technique

L, M = injection moulding and extrusion
B = blow moulding  grade

Indication of hardness (Shore D)

Serial number

Indication of additives, perfomance
H = heat-stabilized

L = light/UV stabilized

V = flame-retardant (not V-0)

S = flame-retardant (V-0)

Figure 2.2: Amitel product coding

2.3 Product portfolio
The Amitel productrange is available with a hardness from 38 to 74 Shore D. The general Amitel grades

are shown in table 2.2. In order to enhance the flexibility of the portfolio a set of masterbatches (a.o. for
heat, UV, etc) are on offer (refer to § 2.4).
Because of the development of these masterbatches heat stabilised Amitel P is suggested for application
areas where thermo-oxidative stability is an issue. For applications where colour and UV stability is

required, the Amitel E range is advised.

EL740
EM630 EM740

EL630

UMS551
UMS551-v
UM552
UM552-V

UM622

fable 2.2: Amitel productrange for general purpose

Besides these multi-purpose grades, specialty grades can be offered for specific purposes and/or
application areas. These grades are not intended for regular sales and are therefore restricted.

Permission from marketing is needed before sampling is initiated.

) by . SANEEEi:  HAMRIP:i. . AtelU
Automotive
e CVJboots EB460

EB463

EB464
¢ Boyplugs PL380-M0
Extrusion
*__Roofing foil EM402-L

Table 2.3: Examples of specialty grades

Chapter Il - 2

May 1998
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Arnitel® EL630/EM630

2.8.31 General:

Amitel is the brand name of a series polyester based thermoplastic elastomers. These polymers combine
excellent processability with good elastomeric properties between -40 and 200°C. Amitel EL630 and

EMG630 are excellent materials for injection moulding and extrusion applications respectively.
The chemical stucture of Amitel EL630/EM630 is shown below.

(o]
R0 0 7 2
° n o] m

Figure 2.9: Chemical structure of Amitel EL630/EM630.

Another way of writing the structure of Amnitels is shown below in Figure 2.

PTHF

PBT R——

Figure 2.10; Simplifid structure of Amitel EL630W/EM630 .
Amitel EL630/EMB30 is TOSCA registered (including DSL-Canada) under CAS 37282-12-5
2.8.32 Thermal properties:

¢ Modulus-temperature behaviour:
The materials have a glass transition at circa -40°C and a typical melting point at 213°C.
The modulus-temperature behaviour is shown in graph 2.76, for comparison, accompanied by other
Amitel E types.
Temperature-Modulus for the Arnitel E range.
test bars : 2153 Hz.
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Graph 2.76: Modulus-temperature behaviour of Amitel EL630/EM630,
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Arnitel® EL630/EM630

Although information on performance at higher temperatures may be extracted from the above shown
graph, a Vicat or HDT are shown in table 2.29.

analysis Slunit | typical data | test method
VicatA | (C) 200 ISO 306/A_|
Vicat B C) 125 ISO 306/B
HDT-B (C) 115 ISO 75-1
Table 2.29: Vicat and HDT data on Amitel® EL630 and EM630

Amitel EL630 and EM630 have a melting point of 213°C as found in the second heating curve of a DSC.
The polymer will crystallize at 155°C using a 20°C/min cooling rate.
The thermal expansion coefficient of Amitel EL630/EM630 and is 140*10™ um/m.K .

o Heat aging:

Amitel EL630/EM630 shows an optimum between heat resistance and colour stabllity. Heat aging for
EL630/EM630 is under test at this moment, however the data will be between EL550 and EL740.
Arrhenius curves of thermo-oxidative heat aging are shown in graph 2.77. Criterium chosen is retention of
50% original elongation at break.

‘Heat aging of Arnitel E40D, 46D, 55D and 74D.
Natural products, Arrhenius plot.

10000 h =
% RN ——
o SN N NESSD N
°.g 74D
E 2 1000 :
g g < S -~ :
=0 ~— o~
ﬂ'i N \\ N
§'5 N SN ~
TEC
2 100 == — E46D
c
% - '
1
S
8
10 e A e
80 90 100 110 120 130 140
Temperature (*C)

Graph 2.77: Heat stability for Amitel E-range.

Heat ageing can be improve using a stabilisation masterbatch, however for heat stabilisation the P-range
is preferred for it's excelience in performance. These data can be found in the Amitel properties summary
or an Amitel P datasheet.

2.8.33 Processing and Handling:

Amitel EL630/EM630 is a polyester with a density of 1.12 g/cm® according ISO 1183.

Due to the polyester nature of these materials it is of major importance to store the material dry prior to
processing. Materials packaged in sealed packaging should have a moisture content lower then 500 ppm.
The polymer will contain 0.12% moisture in 50% RH and 0.58% water after saturation in water. Both
numbers are in equilibrium.

If samples have become wet during storage a drying step of 24 hours 120°C (or 6 hours 140°C) prior to
use will prevent degradation of the material during processing combined with an eventual loss of
properties. The air or nitrogen will have to have a dew point of at least -30°C.

Chapter il - 63 May 1998
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Arnitel® EL630/EM630

* Processing:
Amitel EL630/EMB30 shows a single meiting point at 195°C in DSC. Processing conditions are shown in

the table below.
polymer zone 1 zone 2 zone 3 additional meit mold
EL630 225 230 235 235 225-235 20-50
EM630 225 230 235 235 235 50

All temperatures are in °C.
Table 2.30: Processing conditions for Amitel EL630 and Amitel EM630.

e Rheology:

The temperature depending melt viscosity of Amitel EL630/EM630 and are shown below in graph 2.80
and 2.81 respectively.

Shear rate dependent of the melt viscosity of Amitel EL630.

Effect of meit temperature.
10000 .
oy \

< 1000
[ -
e F
2 :
]
o
-
T 100 =l

10

10 100 1000 10000
Shear rate gamma (1/s)
Chapter If - 65 May 1998



DSM (S

DSM Engineering Plastics
Amitel® EL630/EM630
Caplilar melit viscosity of Arnitel EM630.
240, 250 and 260°C.
10000 =

3 i H]

a 1000 3

a : 1

®

9 ~

(]

> \i\

T 100 =

E

10
1 10 100 1000 10000

Shear rate gamma (1/s)
Graph 2.80 and 2.81: Temperature dependancy of the melt viscosity for Arnitel EL630 and EM630 .

The MFI values are shown in table 2.31.

EL630 | EM630
MFI_230°C /10 min 7 [1S01133
MFi 240°C /10 min 30 ISO 1133

Table 2.31: MF! for Amitel EL630/EME30.

e Use of regrind:

Amitel can readily be recycled. If the MFI of the regrind is up or down to four points higher, 20% can be
recycled. A difference of 2 MFI points allows up to 50% of regrind. Obviously the regrind shouid be dried
properly before use.

2.8.34 Mechanical properties: .
If Amitel EL630 or Amitel EM630 are processed properly the materials will have mechanical properties as
shown in table 2.32.

Mechanical property S| Unit typica data* test method .
EL630 EM630

Hardness Shore D 63 63 ISO 868
Tensile modulus (1 mm/min) MPa 330 330 ISO 527
Tensiie strength (50 mm/min) MPa 30 30 iSO 527
Strain at break % 350 350 ISO 527
Tensile stress at 5% strain Mpa 11.5 11.5
Tensile stress at 10% strain Mpa 15.9 15.9
Tensile stress at 30% strain Mpa 17.3 17.3
Tear strength Graves KN/m 148 145 | DINS3515
izod notched 3'_(73 "c:f; KJ/m* NB NB ISO 180/1A
zod notched -30°C F) KJ/m* 4 4 ISO 180/1A

| Charpy notched 23°C (73°F)_ KJ/m* NB NB_[ISO 179/1eA
Charpy notched -30°C (- KJim* 12 12 1SO 179/1¢A

. Data for dry natural materials.
! NB: No Break .
Table 2.32: mechanical properties of Amitef® EL630.

Chapter Il - 66 May 1998
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Arnitel® EL630/EM630
e Abrasion:

Amitels show good abrasion resistance in both Taber and DIN 53516 abrasion tests. Data are shoen in
the Amitel general property overview (aiso included in the EPIC)

2.8.35 Flame retardancy:
Amitel EL630 and EM630 show in an ISO1210/A flammability test a buming rate leading to a classification
FH-1. Flame retardancy can be improved using a halogenated or halogen free FR masterbatch.

2.8.38 Electrical properties:

Amitel EL630/EM630 can be used for cable jacketting applications. If the material is in permanent contact
with copper a copper stabilisation package should be added. If the copper wires are coated with a tin
layer, no stabilisation is necessary. The electrical properties are shown in table 33.

Electrical property Sl Unit typica data* test
method
EL630 | EM630
Dielectric strength KVimm 22 22 IEC 243-1
Relative permittivity (c,) at 1 kHz - 4.4 4.4 IEC 250
Dissipation factor (tan 5) at 1kHz - 0.019 0.019 IEC 250
Comparative tracking index - 600 600 IEC 112
Volume resistivity 10*Q.cm 1 1 IEC 93
Surface resistlvity 10" 1 1 IEC 93

Table 2.33: Typical electrical properties of Amitel® EL630 and EM630.

2.8.37 Chemical resistance:

Amitel EL630 and EM630 are sensitive to strong bases and strong acids, especially at elevated
temperatures. In some halogenated hydrocarbons (like tetrachloroethane), the materials (partially)
dissolves. For a full review on chemical resistance of Amitel EL630 and EM630 request the chemical
resistance brochure.

e Hydrolysis

Like all polyesters Amitel are sensitive to moisture, however Arnitels are more stable to water then e.g.
PET and PBT. graph 2.84 shows the hydrolytic stability of Arnitel EL630 at 100°C and in steam (120°C).
For improved hydrolysis stability, using a polycarbodiimid containing masterbatch like Stabaxoi® in an
option. To maintain all other properties use a masterbatch based on polyester.Data on the Stabaxol
stabilised grade are shown in graph 2.85.

Chapter Il - 68 May 1998



WONDERIITE PC & fEZep4:

B  WONDERLITE® PC > st mpis: -

BIH #£0H

s " _ WONDERLITE® PC
. i . HERE ﬂg ?:tg’fzﬁ.## o e
Typical Properties Test Method Unit Condition
. PC-175 PC-110 PC-115
S R 'ASTM .1 300C,1.2
MeI(t Flow Index D1238 9/1 0m|n kg 75 10 15
et ety Droy . 23231 | 120 | 120 | 1.20
Wk ASTM 24hr at
Water Absorption (immersion) D570 % 23 OC 0-20 0-20 020
Light Transmision iy | % |3mmthick| s | 8o | a9
rese Dvoos | % | 320m | <08 | <08 | <08
Nl Do i i 1585 | 1.585 | 1.585
AT, KT ASTM P
Tensile Strength at Yield D638 Kg/cm? 23T 650 630 630
¥ £X B o
K Yield ASTM % 23°C 6 6 6
Tensile Elongation nga% D638 ° 23°C 50 110 110
il ¥ ASTM o
Flexural Strength D790 | K9/ cm? 23 920 920 920
Flosural Mosulus Dony | Kgem? | 23C | 24000 | 24000 | 24000
Izod i [ 5 Ukt i ASTM Kg - 1/4” - 14.3 14.3
lzpd Impact Strength, Notched D256 cm/cm 1/8” - 87 87
Y SO ASTM
Rockwell Hardness D785 M Scale - M-77 M-77 M-77
i ASTM
Compressive Strength D695 Kg/ sz - = 780 780
4.6
Kg/lem? , - 136 136
M, OB K . 120°C/hr
Heat Dis:onrgg:egekr:;‘perature. ' )6[386-2,;/' C 1 8 6
Kg/cm? , - 125 125
120°C /hr
WAL ASTM o 1 Kg,
Vicat Softening Temperature D1525 C 50°(~ /hr - 153 153
HRIR R ASTM | x10-5 .
Coefficient of Linear Expansion D696 Cm/cm/°(‘, 40~100 C 6~8 6~8 6~8
R ASTM 0
Thermal Conductivity C177 WimC - 0.2 0.2 0.2
B b e ASTM o parallel 0.5-0.7 | 0.5-0.7 | 0.5-0.7
Mold Sf"i“kage D955 ° across 0.5-0.7 | 0.5-0.7 | 0.5-0.7
Flaﬁfr‘fiigilitv UL 94 1/16" - - V-2 V-2
A sk ASTM | x10'6¢
VqumeIResistivity D257 . Cm - 3 3 3

file://C:\Documents%20and%20Settings\iane\Local %20Settings\Temporary%20Internet %20 ...

2004/6/11



WONDFRIITE PC & (Rt EoOH HOH
S ASTM 60 Hz - 2.95 2.95
Dielectric Constant D150 - 106 Hz - 29 29
NS ASTM 60 Hz - 0.0004 | 0.0004
Dielectric Dissipation Factor (tand) D1 50 - 106 Hz - 0.009 0.009
WA P 'ASTM |
Dielectric Breakdown Strength - D149 kV/mm 1.6mm - 30 30
AL ASTM
Arc Resistance (Tungsten electrode) D495 sec ) - - 110 . 110
WHE | hEh {KZE
P FE F i3 &
Characteristics/Principal Applications Optical Medium Low
Disc__|Viscosity|Viscosity
22?2:?2?2?2?2?2?2?27?2?7
file://C:\Documents%20and%20Settings\iane\Local %20Settings\Temporary%20Internet%20...  2004/6/11



Fax-on-Demand: (800) 260-9099 FAXID Description Ve rsaﬁt V4

(650) 361-6523 2240  Data sheet : L
Before ordering check with 2590 RW-3010 Very—thm—wall, Very ﬂ8XIb|€, hlghly

factory for most current data. flame-retardant polyolefin tubing

Applications

Typically used where space saving is important. Offers the
ability to pack components more closely than is possible with
standard tubings. Cost-effective choice for many commercial
applications; electrically insulates and protects in-line compo-
nents, disconnect terminals, and splices. Used for strain relief
on high-density connectors.

Operating Temperature Range
—55°C to 125°C

Features/Benefits

+ 2:1 shrink ratio.

« Very thin wall provides space savings and rapid shrinking.

* Low shrink temperature further reduces installation time and
risk of damage to temperature-sensitive components.

* Very flexible; doesn’t easily wrinkle when bent.

« Free of polybrominated biphenyls (PBBs) and polybrominated
biphenyl oxides and ethers (PBBOs and PBBEs), which are
classified as environmentally hazardous substances.

Installation
Minimum shrink temperature: 70°C
Minimum full recovery temperature: 90°C

Specifications/Approvals

L\ @

Series UL CSA Raychem
Versafit V4 E35586 VW-1 LR31929 OFT RW-3010
300V, 125°C 150V, 125°C

Product Dimensions

As supplied After shrinkage As supplied After shrinkage

Wall Inside Wall Inside Wall
Metric  Inside thickness diameter thickness* Inside Wall diameter thickness*
sizes Diameter (nominal) (max.) (min.) Size diameter thickness (max.) (min.)
1.0/05 1.40.25 0.1 0.5 0.25 5.0/25 5.5+0.25 0.15 25 0.25
1.5/0.75 1.9+0.25 0.1 0.75 0.25 6.0/3.0 6.5104 0.15 3.0 0.28
2.01.0 2.3zx0.25 0.1 1.0 0.25 7.0835 75+04 0.15 3.5 0.28
2.5/1.25 2.8+0.25 0.15 1.25 0.25 8.0/40 85104 0.15 4.0 0.28
3.0/1.5 3.3%0.25 0.15 1.5 0.25 9.0/45 95104 0.15 45 0.28
3.5/1.75 3.8 +0.25 0.15 1.75 0.25 10.0/5.0 10.5 £0.5 0.15 5.0 0.28
4.0/20 4.4+0.25 0.15 2.0 0.25
Inch sizes (mm/in)
3/64 1.2 (046) 0.6 023 .30 £.05 (0712 2.002) 1/4 6.4 (2500 32 (125 .36+.05 (074 =2.002)
1/16 1.6 (083) 08 (037) .30+.05 (072 +.002) 3/8 95 (3750 4.8 (187) .36x.05 (074 +.002)
3/32 24 (093) 1.2 (048) .30+.05(0712=2.002) 1/2 12.7 (500) 6.4 (250) .36+.05 (014 =2.002)
1/8 3.2 (725 1.6 (0620 .33x.05(013+.002) 3/4 191 (750) 95 (375 .46+£.08 (017 +.003)
3/16 48 (187) 24 (083 .33%.05(013+.002) 1 25.4 (1.000) 12.7 (500) .51+.08 (020 +.003)

*Wall thickness will be less if tubing recovery is restricted during shrinkage.

Ordering Information

Color Standard Black (-0)
Nonstandard Other colors available upon request.

Size selection Always order the largest size that will shrink snugly over the component to be covered.
Special order sizes are available upon request.

Standard packaging On spools.

Marking Marked with UL/CSA/-F- legends.

Ordering description Specify product name, size, and color (for example, Versafit V4-1.0-0).

Versafit is a trademark of Raychem Corporation.

Users should independently evaluate the suitability of the product for their application. Raychem Tubing 3-51



(—BER)
¥ WE kR

R

I R £ B
FERE (%) 99.6 99.4
$#(9/20°C) 350 -600
HE(20/20°C) 1.18 0.97
w b 3
BLME A L Fiphr 60~110
s o30S ERBABCHMEHLERLE
B w8 3 /B
BALETRR 6 /| \#51057 3K
RN (20°C) 2E
(4314

T AR S TIREVRAL ( Epoxy ) MUANER

s s T (0 MR B TREEST R

ETRL R S TR - TR R R LUREED

Poly-Amido) HIEBIEELN » AHTFIIHER:

1. TRENEBTTE

2. HEGERRIE RIGVBEAMETRTR » BAE AR .

3. mREESE R REEE R EBE RO ER SRR
HREHRGHE » DR RTSBER BRI
AR HSEN » HREBH R TR BT

BORERE -
b BREEREVS N I REETNDE WA
HEY -

(A &)
ERERNKESEYR  RioeR  RELHB B
o RAERUR-REEEASS  WACEERMN
syhBER 7 5 (Polythylene) » X ( Polyester
) ERORAERES » Ll—-0a N RARRE RN
5 RN EGREEE ) OTBIRE -

(E # ;

P KH S A R (BRBET R
M/ ALK SRR s SR (Melamine) MiTHE
s ARLRINEE AR BNBRY LREANEL/
E1GE: A E A P

BERG - (ERE—RERHIEH > HARR
ERE - BEREN S/ RRESE SN/ RERE
shEE B TERE  BRRBAHEER .

4 (515 BENPIRAXERBNHERER
TR B L T B AR B S AU SRR UR B3R IS

BE - GUBY C RERASESREEA RN

BREIES PSRBT » AR
(Fini o BEEHESURSENRE)
Hppze TR MHE D ARPEFFNN
S LI ATRAOEAS o HELE IR TCN » SRHRAL 0 MR
PR -

B ¥%
T
80 |
100 % ! 40 6057
? 30~ 48 %




S CEMEDIHE RS

S S AT P R

300’ a
) 20C 14 135 "OOL
200¢ : e N
i1 10l \\_____.\ 15 \e
g}; r( 150 - _'___N.__\ N
100} Lo Lo .
% 20Ces 4 f“g He ) \-\ ______________ 100 gf;
N Tt —- 1 | TvreeemmeeeemenTT ~ 0 g
® 50t i £ 150 % woW ~ 50 m
kg/em?) | GUCRRMINIRE RN gy (kafen) N (kg)
20 I : ‘\\ g
TTH0 60 80 100 120 146 160 TR TR 0 e 190 T
HILMB AR (Phr) EETLAIFLE 8 (Phe)
B 21 = 2.2
bR S Rmi ey RS RIS
(H20° CHRaY L) (80 C B a8 {0
HERHE - WER (25%X100K1,6nm) Kl PIRKMARMIT 20

(Over~lap)12.5mm

" 300
14 200 _‘___,W,____,_,,__,.,...-}9?._-..
g 1500 7T 300 3% . N
5 e« e et e a2, s S~ JHBUC fussi(k
gmo L 10C e ;;: . \ld~n§
o PR e () 37 .,
% 50 ?!r 10 T E (LT xR s,
{kgfom?) ;i,’ 5 X
20 (f ;;"C!‘:\’; \\
10 . : ; 20 L N . . . e
.0 60 80 160 120 140 160 9 20 0 20 40 €0 80 10
EE{EIRR] (2%) Kaaam (C)
M| 2.3 ®mII 2.5
TSV BELE A 100phs A B ARR AR 100phre
wo] A i
e e o s o 2
00 /‘ el lli1s] lBOL
TRE] N :
ler 100 [ ", ;’é 160
v +« 1 140
43 l 152 i
. {2 K120
B0 g =
(kgfom) E ﬂ£ 100}
0 1 EE{E IR 5 100 (Phr) {kg/m?) gp
{ 60}
3] T- " . N 30 s L " s R
24 40 60 80 1%} 120 2 3 4 5 [ 7
SEILERN () ’ R (log N )
mi 2.4 BO 2.6
HIREE{LIS e EAWR 4455 100phr A
1 2.1 42
I
v oam - 5,04 i w0 gy aiM 63
it ‘3,;': 71 (kg,'mx ) : g‘gg[/;;{{,:._;,;p pe
W I (kg/mm?) 7.40 va?—-D 82
T (kg/mm?) 214 HEBEER (2) 5.6X101
fu AE (kg/mm?) 11.6 MEEARE (2-Cm) 10.5 %101
BE g 3R IR (kg/mm?) 15.10{6.413(") FEH (10%eycle) 2.94
A (+Q) 47 ISR (Kv/mm) 19

2




®U 2.2 PNHIMIRE
weooo#oom lwomomomoR R W & i HI T AR I (20°C)
83 & o M i 22
106 &
¢ IR : & 2 i
so< i ® 7 W BOMW 19
66 I I 30
g 158 # O W BN 36
4 61 oSk WO 55
e 60 G OED
i 80 s omoW B MR 45
....... i) g
00w o\ 7 . x R
[56) 1. EATIEEES : 20°Cr BHR7 K0 BE{LIM AL 100phe(Ha Hover-lap)i2.5mm -
TRk K FET U RN -
®I 2.3 (R4
R ES RN 0 | LA LRa LA | SRRk 1,000
8 Y | REmaoh)) }mam«:x)(im GagnEE | MBS
Lot (kg/em®) | B) (kg/em®) (kg/cm?) (kg/cm?) .
FUR SRR M RR 143 E 150 — ! 166
FURU Ak VR E BB ; 143 150 100 -
R R RS (L ) * 143 ‘; 150 143 —
FARAADNREREE | 143 150 183 | -

(3E) (1) 20£1°C, 65:5%RH &%l HANRER {2)50°C10025RH } (3)—=5°CB/\i~50° C18/ )i »

B 24 W R i FUEFARNE (kg/em?)
B % WM Mo o8 R | 147
SEEGIRST IR (O X 156 | EFARSEG EANKNEE | 147
" (1‘§) ;“< 138 % u l‘:}‘: 7] t 152
k (. 2 #2) >'\’. ¢ 130 " 258 0 i 138
i (34 s | o123 v 3 " {137
I' ((OL ?‘Kz LI % ‘oi A ‘50
[8) #20+1°C, 6552 RH [RiGHIAMMBEN -
#l 2.5 Ak (20°C.7 RaEl) ®I 2.6 Abkig (60°C, 2R {0)
T RIRE (kg/em?) WS R ( kg/om?)
0 JamajemA|l ® a0 3gmA i emA 1
muwn| | e | ] KEUR | 1s0 | 160 | 3
Bk BB | 109 - l F - 133 1 108 | 16
(#E) BLAIRA TS 100phe () BRI 2.5

AKER wh SRS (10025 1. 5mm)
(ﬁ% () "‘LO\ er-~ 139)12 Smm




(21 CEMEDINE

®ll 27 B & & HRETREE (kg/em?)

womn ®o | 1% 3x | osx | w0 | x| @A
mEreo-Cang | ﬁ ~ - #0 - T
0°Cirha | — LM 81 0.0
20°Ciljeh } — | 82.5 77.6 — £9.5
70° Ciilds | 778 75.3 | 80.0 74.3 I A
FEEI eyele — — L 790 78.0 8.0  76.0

W@ m o | 4 | e@mA @A | emA | 1w | o
WARR 20°CH | - * p— ‘ 73.0 65,9 76.3 154
0° Citicd ! - 8.5 715 80.5 80.2 —
20°Cihr i — 70.5 [ 79.5 78.7 79.7 —
70°Ciiprh — 75.5 i - 75.4 63.3 —
fER (eycle) 71.5 - — - — -

(3] 1. BLSURA L R80phe » BREXFBUAR (100X25X3mm) A H(Over-lap)12.5mm 2. ih s BN «
3. BER2NEA -

EI[ 2.8 HEN-HESM

4 BT AR (%) D s MARSEIRRS (9%)

" A SR CHET R | SEOCEET R EEUCHETR | HOCHETR
HRREp g 0 eEN FERYSER)T
£ e 107.0 80.6 94.1 78.8
i 85.5 63.8 51,7 66.8
88.8 69.5 93.4 70.8
89.5 71.3 reem 97,4 68.7
- 9.2 64.7 103 69.1
= % e @ 91.5 72.7 65.0 69.5
R s i 102.7 2.8 107.3 90.3
1w ¥y it 95.2 87.8 98.1 84.2
# #H * 93.4 72.3 96.3 £9.3
Bl W B oE W 93.4 72.8 79.8 : 69.8
105 % OB W W 74.7 67.8 70.8 57.2
1025 W 4 K6 4T i 97.2 74.3 © 83.8 74.3
g1 10% gt o B 89.6 71.8 91.0 69.8
107 e 94.2 77.8 78.4 ! 61.2

C3) SWERAH= 10 L BERY | 8GRI (25X100X1.6mm) 1 R R R AL T SUS-27 2 348 (Over-lap)
3 12.5mm «

il s
B Lo RIDBIRATY
B, B lEKINT S RITe-AR

@ &5 .102) 2629-1425 + 2629-1443

F A X [-02)8631-6808

MIDNE (B  H = R E ;d T a1l
) I (O07)3118188.3218088¢

J

-




WHA YU INDUSTRIAL CO., LTD.(HEAD OFFICE)
TAI HWA ELECTRONIC CO., LTD.(CHINA)
SHANGHAI HUA YU ELECTRONIC CO., LTD.(CHINA)

AEON TECH CO., LTD.(CHINA)

SPECIFICATION FOR APPROVAL
CUSTOMER:TP-LINK

PART NAME:2.4GHz(3dBi) RF Antenna Assembly

PART NO.:31010008 REVISION:
W. Y. P/NO.:C636-510009-A REV.:A
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RF Antenna Cable Assembly

Specification

1. Electrical Properties :

1.1 Frequency Rang........... 2.4GHz ~ 2.5GHz
1.2 Impedance ................. 50 ) Nominal

I3 VSWR ..cccviiiiiiiiinnnnn. 1.92 Max.

1.4 Return Loss................ -10dB Maximum
1.5 Electrical Wave............ 1/4 ) Helix

1.6 Gain......ccevveevinnnnnnnnn. 3.0 dBi

1.7 Admitted Power........... 1W

1.8 Polarization................ Linear Vertical

2. Physical Properties :

2.1 Cable....ccccevvinnnnnnnnnnnn, RG-178 Cable
2.2 Antenna Cover............. TPE
2.3 Antenna Basel............. PC

Antenna Base2............. PBT
2.4 Operating Temp. ......... -20°C ~+65C
2.5 Storage Temp. ............. -30°C ~+75C
26 Color ....ccovvvveeiinnnnnnn. Black

2.7 Connector ......cceeuvenee SMA Plug




2 3 4 [ 5 b

REV.|" DATE DESCRIPTION

1
1

©6+£0.1
®1310.1

7 CABLE RG-178CABLE ; TRANSLUCENT BROWN, 502 | 1 [EQUIVALENT
6 CONNECTOR  |BIG SMA STRAIGHT PLUG/REVERSE;BLACK| 1 |[EQUIVALENT
N 5| GROUND TUBE |BRASS;Ni-PLATED 1 |EQUIVALENT
4 RIVET BRASS; Cr-PLATED; COLOR : BLACK 2 |EQUIVALENT
3 | ANTENNA BASE |PBT;COLOR:BLACK 1 |EQUIVALENT
2 | ANTENNA BASE |PC;COLOR:BLACK 1 |EQUIVALENT
1| ANTENNA BODY |TPE;COLOR:BLACK 1 [EQUIVALENT
NO A DESCRIPTION Q" TY|EQUIVALENT

| xx£30 | AP ROV\E&L) CUSTOMER: TP-LINK
/| X220 Z@M % |W.Y. P/N:C636-510009-A

L // (_f : o ——{/HECKED */  |PART NAME:RF CABLE ASSEMBLY

: L - woeor ]~ |PART NO.:31010008 WHA YU

PACKING: 20PCS/TRAY & 3| ™ REV. [UNIT{PAGE[FILE : SSR-00470 INDUSTRIAL CO. , LTD.
/ﬂg}% A | om | 1/2|DATE:2004.10.29 | #&R ER4HA RS
[

| 2 1 3 | |2 AN 5 | ;




25 Sep 2004 09:20:47

LOG S dB/ REF -10 dB CH2 SWR 1 /REF 1
11  4i1~4,9512 dB 2 2008.130 000 MHz S11  4: 3.1597 2 208.000 000 MHz
[ CHL PABS .
CH1 Markers
Del 11-15.598 gg O¢!
: 2.40000 GHz
. il
= P 2:-24,169 dB
PR '\\ el 2.45000 GHz PRm
3- 9 dB
45( 35885 B
Cor / ) z Cor =]
\ : i V4
E ]
™y o
oty

START 2268.0808 MHz STOP 2706.008 MHz
41 29.176 @

CH3 Si1 1 UFS

Del

Cor

START 2 200,000 608 MHz

48,054

START 2200.008
£ 34769 nH

225TOP 2700008 MHz

2 200,150 606 MH=z

STOP 2 700.000 008 MHz

CHZ Markers
11 1.2695
2,49000 GHz
2.55806 hz

3 1.4895
2,50000 GHz

CH3 Markers
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WHA YU INDUSTRIAL OO, LTI

RF Antenna Assembly
SPEC : 2.4 ~ 2.5GHz

Far-field amplitude of 2.4GHz test-VV1-1.nsi

I | | E—
2.4GHz 2.45GHz 2.5GHz

285

270

255

180
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RF Antenna Assembly
SPEC : 2.4 ~ 2.5GHz

Far-field amplitude of 2.4GHz test-H1-5.nsi

I | | E—
2.4GHz 2.45GHz 2.5GHz
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270

255

180




. . _ - 11-15 Santai Rd.; Hsinchuang, Taipei Hsien, 242, Taiwan, R.O.C.
lemg Electnc CO*S Ltd‘ Tel: 02-29016164 Fax: 29050644 E-mail: shenbinnizing@yahoo.com.tw

RG 178 B/U 'FEP INSULATED PAGE 1/2
PRODUCT HIGH-FREQUENCY COAXIAL ISSUED | 21. Oct. 2003
STANDARD CABLE REVISED

1 - Scope

This specification presents a FEP insulated high-frequency coaxial cable AWG 30, 1.8 mm
O.D. for internal wiring of electronic equipment, such as Computer / Notebook with wireless
communication systems.

1I - Constmctién

Item L Unit Details
1. Inner Conductor Material o CP-AG
Composition No./mm | AWG30or7 x 0.1
‘Dia. (approx.) mm | 0.305
2. Dielectric Material — | Extruded FEP
Nom. O.D. mm 0.84 £0.05
Color - Natural _
3. Outer Conductor | Material — | Silver coated copper
Composition e Braided (16/3/0.1)
Dia. (approx) mm 1.29 £ 0.07
4. Jacket - | Material ’ s Extruded FEP
Dia. mm 1.80 £ 0.08
Color —_— Standard color is Light ()rzmge
Note - MADE BY Cuote w)/M
APPROVALS .




. . 11-15 Santai Rd., Hsinchuang, Taipei Hsien, 242, Taiwan, R.O.C.
Nizing Electric Co., Ltd. Tel: 02-29016164 Fax: 29050644 E-mail: shenbinnizing@yahoo.com.tw

RG 178 BU  FEP INSULATED PAGE 2/2
PRODUCT HIGH-FREQUENCY COAXIAL ISSUED 21. Oct. 2003

11 — Characteristics

Item Unit Specified Value Note
Temperature Rating T -55 ~+200
Voltage Lasting v : 1000
Dielectric core: No breakdown at Spark fest
Dicloctric strensth AC 3 kv for 0.2 sec. per
i c — ,
g g Jacket: No breakdown at Spark test
AC 3 kv for 0.2 sec. ,
Characteristic Q 5042 TDR method
Impedance
Capacitance pF/ft 294
16.0 100.0 MHz
, 330 400.0 MHz
Attenuation. (Max.) | dB/100ft
52.0 , 1.0 GHz
94.0 3.0GHz
Approx. Weight g/m | 7.68
MADE BY [ e
Note : (ke don

APPROVALS C Aoall

o




Arnitel RBEBEHETHHER

polyether esters
polyetherester
esters de polyether ﬂ
Units EM400 EM460 EL550 EL630 EL740 PL380
Einheiten
Unites
1.12 1.16 1.20 1.23 1.27 1.18
C 195 185 202 212 221 197
. m/mk 220 160 180 140 110 150
C \ \ 110 115 120 \
C 130 150 180 200 200 145
C \ 50 85 115 150 \
% 0.30 0.30 0.20 0.20 0.15 0.40
% 0.75 0.70 0.55 0.60 0.90 7.0
* HB HB HB HB HB HB
Mpa 55 110 220 375 900 60
Mpa 4.0 7.1 13.2 20.2 269 35
Mpa 54 9.0 15.7 23 22.6 5.2
Mpa 8.4 114 16.6 220 26.3 8.5
Mpa 17 21 32 40 45 16
% 700 800 600 600 360 450
kj/nd NB NB NB NB NB NB
kj/nd NB NB NB NB 200 NB
kj/m NB NB NB NB 9 NB
kj/nd NB NB 20 4 4 NB
38 45 55 63 74 38
MV/m \ \ \ \ \ \
Q.cm 5%10" 10 10" 10" 10 10"
0 >10" >10" >10" >10" >10" >10"
\ 4.1 \ \ 3.8 \ 4.7
\ 4.0 4.4 4.0 34 33 4.4
x10" 10 \ \ 38 \ 310
x10" 170 350 400 350 300 350
\ 800 800 600 600 600 800

\ 600 600 600 800 800 600



DSM Englneerlng Plastics

DSM (S

Arnitel

2.2 Product coding

The structure of the Arnitel productcodes is illustrated wirth the following example:
UM S51.V

Thermoplastic elastomer type:

E = polyether ester; polyether = PTHF

P = polyether ester; polyether = PEO/PPO

U = polyester ester; (with extra urethane linkages)

Indication of viscosity range or processing technique

L, M = injection moulding and extrusion
B = blow moulding  grade

Indication of hardness (Shore D)

Serial number

Indication of additives, perfomance
H = heat-stabilized

L = light/UV stabilized

V = flame-retardant (not V-0)

S = flame-retardant (V-0)

Figure 2.2: Amitel product coding

2.3 Product portfolio
The Amitel productrange is available with a hardness from 38 to 74 Shore D. The general Amitel grades

are shown in table 2.2. In order to enhance the flexibility of the portfolio a set of masterbatches (a.o. for
heat, UV, etc) are on offer (refer to § 2.4).
Because of the development of these masterbatches heat stabilised Amitel P is suggested for application
areas where thermo-oxidative stability is an issue. For applications where colour and UV stability is

required, the Amitel E range is advised.

EL740
EM630 EM740

EL630

UMS551
UMS551-v
UM552
UM552-V

UM622

fable 2.2: Amitel productrange for general purpose

Besides these multi-purpose grades, specialty grades can be offered for specific purposes and/or
application areas. These grades are not intended for regular sales and are therefore restricted.

Permission from marketing is needed before sampling is initiated.

) by . SANEEEi:  HAMRIP:i. . AtelU
Automotive
e CVJboots EB460

EB463

EB464
¢ Boyplugs PL380-M0
Extrusion
*__Roofing foil EM402-L

Table 2.3: Examples of specialty grades

Chapter Il - 2

May 1998
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Arnitel® EL630/EM630

2.8.31 General:

Amitel is the brand name of a series polyester based thermoplastic elastomers. These polymers combine
excellent processability with good elastomeric properties between -40 and 200°C. Amitel EL630 and

EMG630 are excellent materials for injection moulding and extrusion applications respectively.
The chemical stucture of Amitel EL630/EM630 is shown below.

(o]
R0 0 7 2
° n o] m

Figure 2.9: Chemical structure of Amitel EL630/EM630.

Another way of writing the structure of Amnitels is shown below in Figure 2.

PTHF

PBT R——

Figure 2.10; Simplifid structure of Amitel EL630W/EM630 .
Amitel EL630/EMB30 is TOSCA registered (including DSL-Canada) under CAS 37282-12-5
2.8.32 Thermal properties:

¢ Modulus-temperature behaviour:
The materials have a glass transition at circa -40°C and a typical melting point at 213°C.
The modulus-temperature behaviour is shown in graph 2.76, for comparison, accompanied by other
Amitel E types.
Temperature-Modulus for the Arnitel E range.
test bars : 2153 Hz.

10000

&

£ 1000

] =

s h " N Ny

E NN

s 100

2

[

2

g 10

& — —
1 o L e o ot Lo man o il :N
-100 -50 0 50 100 150 200

Temperature (*C)

Graph 2.76: Modulus-temperature behaviour of Amitel EL630/EM630,

Chapter Il - 62 May 1998
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Arnitel® EL630/EM630

Although information on performance at higher temperatures may be extracted from the above shown
graph, a Vicat or HDT are shown in table 2.29.

analysis Slunit | typical data | test method
VicatA | (C) 200 ISO 306/A_|
Vicat B C) 125 ISO 306/B
HDT-B (C) 115 ISO 75-1
Table 2.29: Vicat and HDT data on Amitel® EL630 and EM630

Amitel EL630 and EM630 have a melting point of 213°C as found in the second heating curve of a DSC.
The polymer will crystallize at 155°C using a 20°C/min cooling rate.
The thermal expansion coefficient of Amitel EL630/EM630 and is 140*10™ um/m.K .

o Heat aging:

Amitel EL630/EM630 shows an optimum between heat resistance and colour stabllity. Heat aging for
EL630/EM630 is under test at this moment, however the data will be between EL550 and EL740.
Arrhenius curves of thermo-oxidative heat aging are shown in graph 2.77. Criterium chosen is retention of
50% original elongation at break.

‘Heat aging of Arnitel E40D, 46D, 55D and 74D.
Natural products, Arrhenius plot.

10000 h =
% RN ——
o SN N NESSD N
°.g 74D
E 2 1000 :
g g < S -~ :
=0 ~— o~
ﬂ'i N \\ N
§'5 N SN ~
TEC
2 100 == — E46D
c
% - '
1
S
8
10 e A e
80 90 100 110 120 130 140
Temperature (*C)

Graph 2.77: Heat stability for Amitel E-range.

Heat ageing can be improve using a stabilisation masterbatch, however for heat stabilisation the P-range
is preferred for it's excelience in performance. These data can be found in the Amitel properties summary
or an Amitel P datasheet.

2.8.33 Processing and Handling:

Amitel EL630/EM630 is a polyester with a density of 1.12 g/cm® according ISO 1183.

Due to the polyester nature of these materials it is of major importance to store the material dry prior to
processing. Materials packaged in sealed packaging should have a moisture content lower then 500 ppm.
The polymer will contain 0.12% moisture in 50% RH and 0.58% water after saturation in water. Both
numbers are in equilibrium.

If samples have become wet during storage a drying step of 24 hours 120°C (or 6 hours 140°C) prior to
use will prevent degradation of the material during processing combined with an eventual loss of
properties. The air or nitrogen will have to have a dew point of at least -30°C.

Chapter il - 63 May 1998
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DsSM (S

Arnitel® EL630/EM630

* Processing:
Amitel EL630/EMB30 shows a single meiting point at 195°C in DSC. Processing conditions are shown in

the table below.
polymer zone 1 zone 2 zone 3 additional meit mold
EL630 225 230 235 235 225-235 20-50
EM630 225 230 235 235 235 50

All temperatures are in °C.
Table 2.30: Processing conditions for Amitel EL630 and Amitel EM630.

e Rheology:

The temperature depending melt viscosity of Amitel EL630/EM630 and are shown below in graph 2.80
and 2.81 respectively.

Shear rate dependent of the melt viscosity of Amitel EL630.

Effect of meit temperature.
10000 .
oy \

< 1000
[ -
e F
2 :
]
o
-
T 100 =l

10

10 100 1000 10000
Shear rate gamma (1/s)
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DSM Engineering Plastics
Amitel® EL630/EM630
Caplilar melit viscosity of Arnitel EM630.
240, 250 and 260°C.
10000 =

3 i H]

a 1000 3

a : 1

®

9 ~

(]

> \i\

T 100 =

E

10
1 10 100 1000 10000

Shear rate gamma (1/s)
Graph 2.80 and 2.81: Temperature dependancy of the melt viscosity for Arnitel EL630 and EM630 .

The MFI values are shown in table 2.31.

EL630 | EM630
MFI_230°C /10 min 7 [1S01133
MFi 240°C /10 min 30 ISO 1133

Table 2.31: MF! for Amitel EL630/EME30.

e Use of regrind:

Amitel can readily be recycled. If the MFI of the regrind is up or down to four points higher, 20% can be
recycled. A difference of 2 MFI points allows up to 50% of regrind. Obviously the regrind shouid be dried
properly before use.

2.8.34 Mechanical properties: .
If Amitel EL630 or Amitel EM630 are processed properly the materials will have mechanical properties as
shown in table 2.32.

Mechanical property S| Unit typica data* test method .
EL630 EM630

Hardness Shore D 63 63 ISO 868
Tensile modulus (1 mm/min) MPa 330 330 ISO 527
Tensiie strength (50 mm/min) MPa 30 30 iSO 527
Strain at break % 350 350 ISO 527
Tensile stress at 5% strain Mpa 11.5 11.5
Tensile stress at 10% strain Mpa 15.9 15.9
Tensile stress at 30% strain Mpa 17.3 17.3
Tear strength Graves KN/m 148 145 | DINS3515
izod notched 3'_(73 "c:f; KJ/m* NB NB ISO 180/1A
zod notched -30°C F) KJ/m* 4 4 ISO 180/1A

| Charpy notched 23°C (73°F)_ KJ/m* NB NB_[ISO 179/1eA
Charpy notched -30°C (- KJim* 12 12 1SO 179/1¢A

. Data for dry natural materials.
! NB: No Break .
Table 2.32: mechanical properties of Amitef® EL630.

Chapter Il - 66 May 1998



' ~
DSM Engineering Plastics DSM l‘)

Arnitel® EL630/EM630
e Abrasion:

Amitels show good abrasion resistance in both Taber and DIN 53516 abrasion tests. Data are shoen in
the Amitel general property overview (aiso included in the EPIC)

2.8.35 Flame retardancy:
Amitel EL630 and EM630 show in an ISO1210/A flammability test a buming rate leading to a classification
FH-1. Flame retardancy can be improved using a halogenated or halogen free FR masterbatch.

2.8.38 Electrical properties:

Amitel EL630/EM630 can be used for cable jacketting applications. If the material is in permanent contact
with copper a copper stabilisation package should be added. If the copper wires are coated with a tin
layer, no stabilisation is necessary. The electrical properties are shown in table 33.

Electrical property Sl Unit typica data* test
method
EL630 | EM630
Dielectric strength KVimm 22 22 IEC 243-1
Relative permittivity (c,) at 1 kHz - 4.4 4.4 IEC 250
Dissipation factor (tan 5) at 1kHz - 0.019 0.019 IEC 250
Comparative tracking index - 600 600 IEC 112
Volume resistivity 10*Q.cm 1 1 IEC 93
Surface resistlvity 10" 1 1 IEC 93

Table 2.33: Typical electrical properties of Amitel® EL630 and EM630.

2.8.37 Chemical resistance:

Amitel EL630 and EM630 are sensitive to strong bases and strong acids, especially at elevated
temperatures. In some halogenated hydrocarbons (like tetrachloroethane), the materials (partially)
dissolves. For a full review on chemical resistance of Amitel EL630 and EM630 request the chemical
resistance brochure.

e Hydrolysis

Like all polyesters Amitel are sensitive to moisture, however Arnitels are more stable to water then e.g.
PET and PBT. graph 2.84 shows the hydrolytic stability of Arnitel EL630 at 100°C and in steam (120°C).
For improved hydrolysis stability, using a polycarbodiimid containing masterbatch like Stabaxoi® in an
option. To maintain all other properties use a masterbatch based on polyester.Data on the Stabaxol
stabilised grade are shown in graph 2.85.
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WONDERIITE PC & fEZep4:

B  WONDERLITE® PC > st mpis: -

BIH #£0H

s " _ WONDERLITE® PC
. i . HERE ﬂg ?:tg’fzﬁ.## o e
Typical Properties Test Method Unit Condition
. PC-175 PC-110 PC-115
S R 'ASTM .1 300C,1.2
MeI(t Flow Index D1238 9/1 0m|n kg 75 10 15
et ety Droy . 23231 | 120 | 120 | 1.20
Wk ASTM 24hr at
Water Absorption (immersion) D570 % 23 OC 0-20 0-20 020
Light Transmision iy | % |3mmthick| s | 8o | a9
rese Dvoos | % | 320m | <08 | <08 | <08
Nl Do i i 1585 | 1.585 | 1.585
AT, KT ASTM P
Tensile Strength at Yield D638 Kg/cm? 23T 650 630 630
¥ £X B o
K Yield ASTM % 23°C 6 6 6
Tensile Elongation nga% D638 ° 23°C 50 110 110
il ¥ ASTM o
Flexural Strength D790 | K9/ cm? 23 920 920 920
Flosural Mosulus Dony | Kgem? | 23C | 24000 | 24000 | 24000
Izod i [ 5 Ukt i ASTM Kg - 1/4” - 14.3 14.3
lzpd Impact Strength, Notched D256 cm/cm 1/8” - 87 87
Y SO ASTM
Rockwell Hardness D785 M Scale - M-77 M-77 M-77
i ASTM
Compressive Strength D695 Kg/ sz - = 780 780
4.6
Kg/lem? , - 136 136
M, OB K . 120°C/hr
Heat Dis:onrgg:egekr:;‘perature. ' )6[386-2,;/' C 1 8 6
Kg/cm? , - 125 125
120°C /hr
WAL ASTM o 1 Kg,
Vicat Softening Temperature D1525 C 50°(~ /hr - 153 153
HRIR R ASTM | x10-5 .
Coefficient of Linear Expansion D696 Cm/cm/°(‘, 40~100 C 6~8 6~8 6~8
R ASTM 0
Thermal Conductivity C177 WimC - 0.2 0.2 0.2
B b e ASTM o parallel 0.5-0.7 | 0.5-0.7 | 0.5-0.7
Mold Sf"i“kage D955 ° across 0.5-0.7 | 0.5-0.7 | 0.5-0.7
Flaﬁfr‘fiigilitv UL 94 1/16" - - V-2 V-2
A sk ASTM | x10'6¢
VqumeIResistivity D257 . Cm - 3 3 3

file://C:\Documents%20and%20Settings\iane\Local %20Settings\Temporary%20Internet %20 ...

2004/6/11



WONDFRIITE PC & (Rt EoOH HOH
S ASTM 60 Hz - 2.95 2.95
Dielectric Constant D150 - 106 Hz - 29 29
NS ASTM 60 Hz - 0.0004 | 0.0004
Dielectric Dissipation Factor (tand) D1 50 - 106 Hz - 0.009 0.009
WA P 'ASTM |
Dielectric Breakdown Strength - D149 kV/mm 1.6mm - 30 30
AL ASTM
Arc Resistance (Tungsten electrode) D495 sec ) - - 110 . 110
WHE | hEh {KZE
P FE F i3 &
Characteristics/Principal Applications Optical Medium Low
Disc__|Viscosity|Viscosity
22?2:?2?2?2?2?2?2?27?2?7
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Valox -
Valox 1% Typical Properties of Valox ?@T | .

HEBZ | M 300 400 500 700
| B  Property ASTM Units
’ Test Method 310 3105\5 325 DR51 420 414 457 DR48 | 420SEQ | 507 508 553 735 745 750 780
il B ; .
;?gi Sl Geavity D792 23 C 1.31 141 1.31 140 153 1.60 145 1.50 1.62 1.51 1.48 1.60 162 1.46 175 177
R T 1 D570 23 C ' R T ’ )
agt R bsormton RS % 0.08 0.08 0.08 0.07 008 0.08 0.07 0.07 0.07 0.08 0.07 0.06 0.08 0.09 0.07 0.02
Z mranE - _ 0.3-0.5 | 0103 81-02 | 05-07 | 03-05 | 01-03 | 01~02 | 03-02 | 0102 | 02-05 | 10-14 | 0.3-0.5 0.3-C4
H o Shrveage D955 % 17-23 4 017 | 17-23 0.8~10 | 0703 06-08 | 08-12 | 0.6~10 | 07-09 | 0.3-06 | 03-06 | 03-06 | 0.4-03 | 10-14 | 05-95 | 94-gs
BEZEE (S2%E) D638 23°C | kgfem? 530 600 530 910 1,200 1.300 7% | 9w 1,200 1,200 1,200 1,200 900 500 900 980
Tensike Suength . l - - ~ -
MPa 52.0 58.8 520 89.2 w7 1275 775 892 127 7.7 17.7 1r.7 88.3 49.0 88.3 96.1
D638 23 C % 300 80 300 5 3 | 3 5 i 5 3 5 5 s 3 30 3
D79023°C | kgfe? | B840 1,000 840 1.400 1930 2,100 1,260 1.400 1,900 1,900 1,800 1,800 1,500 910 1,400 1,680
{31 Flexwal Strength | : :
MPa | B2 {981 82.4 137.3 189.3 205.9 ! 1236 | 1373 BE3 1863 | 1765 176.5 147 89.2 1373 164.8
‘ : " [ . N
% EVEH D790 23 C . 10%kgfcrm?l 24 | 26 24 | 458 77 0 | 35 50 ' e 75 75 75 0 | 35 64 105
Flextral Moouius N . S S ; — | T
H H - i i
MPa | 2350 ¢ 2550 2,350 i 7.550 8830 | 3.430 4.900 7.850 7350 . 7.350 7.350 BB30 | 3,430 8.240 10,350
2 oowmay D256 23 C ! kgemfem 6§ 6 T 2 8 55 . 0w, w0 . w8 8 i 1w 6 6
izod Inpact Strength o ! : e R . : R L .
T 3 U -
. J/m 59 ! 49 59 €9 | 98 ng ;s 54 51 98 137 78 78 - 98 59 59
- U S . S _ : _ . .
BEERE . ' i -z
RO o es | o7es R17 R120 Rmr R18 R1I8 R117 RIB . RS Rts R119 R118 R110 [P R4 RIS
REEHE .
Taber Abrasion Resistanca 01044 mg I . A i
nwEE %S:gSMPa) T i 154 163 154 210 215 216 214 | 210 215 216 210 220 165 204 210
Deliection Tesmpatatuore Under Load Y- : . : .
D648 . . 5
(1.820MPa) c . s | 7 oss 190 208 207 10 ¢ 182 205 200 190 171 200 88 194 193
5 - T - + - T -
T ORESRER TMA iE % 0 St ; :
Costticient of inear thetm <30 € ~30 C; | X 10%K] 13 8 13 5 3 3 N 3 3 3 : 4 8 | 3 25
Blmar : i
Flammability uLg4 ! HB(1.47) | V-0(0.71) | HB(1.47) HB(1.47) | HB(0.71) ] HBAER | V-0{0.71) ¢ V-0{079) Vv-0{C.71) | HB(0.B3) | HB(1.47} | V-0(0.86) | HB(0.81) | HB(157) V-0(C.71} | v-0(0.81}
% ! o S i : E
SN | D2862 % 20 | 29 20 20 20 J 30 30 a2 32 Co3e
Cex . ) . | }
: B s —_ —— o +
Tty L 0ammEc : - ’ : a : s - i o
i oumm S 01525 : C 165 15 151 7 240 215 i 208 21 215 20 L 219 7
C_EDNEE iR . . Nid I . I :
L A pio Temoerez.re xdes . © \2\\3 MG 120, 120 1¢0 120 120 e s | 125 ] 12 180 105 130 130
> Braakecwn Strenghn D148(1/8") ¢ KV/mmf “%,1 %Q 2 28 26 23 29 2 30 30 .26 43 25 22 . 28
; , - ~ ' 4 f . e 5 - < H s 1 B ‘ 6 e
D256 SERE % N g 19 g'e . 10% o 7 108 10 1 19 10 © 10 1
Dl 23 C Z\37.N 36 a8 . 38 33 s 28 37 : 36 48 | 33 37 39
- . P P - — + T
1op0ast fo02 0002 : 0502 0002 | 0062 0032 | 0802 0062 02 | o005 . oocz | ocoe | 0067
| Dags T sec viED 123 146 ‘ i es 28 35 & . 75 Posa | 100 27 | 12 26 |
N . i ) i '

Kote Figoces n | | of the Table of charactentlics are of SI units 372 those of {

Y ace wall thagsress.
Y TP



RF SMA Connector

Specification
1. Electrical Properties :
1.1 Frequency Rang............. 1~3GHz
1.2 Impedance .................. 702 Nominal
13VSWR ..o, 1.3 Max.
1.4 Voltage rating .............. AC 500V
1.5 Withstanding Voltage ..... AC 1000V one minute
1.6 Insulation Resistance ...... 5000M ()

2. Mechanical Properties :

2.1 Mating / unmating force .. 2 inch-Ib
2.2 Mating Torque .............
2.3 Contact Retention ..........
2.4 Cable Retention ............

2.5 Durability

3. Environment Properties :

3.1 Temperature Range........
3.2 Thermal Shock..............

7~10 inch-1b

4 Ibs min. axial force

151b for RG316 ; 9lb for RG178
500 cycles Minimum

-40°C ~ +85°C

MIL-STD-202, Method 107, Condition B
MIL-STD-202, Method 213, Condition |
MIL-std-202 Method 204, Test Condition D
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