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RF Antenna Cable Assembly

Specification

1. Electrical Properties :
1.1 Frequency Rang............ 2.4GHz ~ 2.5GHz
1.2 Impedance .................. 502 Nominal
13 VSWR ..., 1.92 Max.
1.4 Return Loss................. -10dB Maximum
1.5 Electrical Wave............. 1/2 A Diople
1.6Gain.........cooeeevinennne. 1.8 dBi
1.7 Admitted Power............ 8%

2. Physical Properties :

2.1 Cable..........ccooiiiin.l. 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
26 Color .....cooovvviiiiiiina.l Black

2.7 Connector................... SMA Plug Reverse
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communication systems.

II - Construction

RG 178 B/U FEP INSULATED PAGE

PRODUCT HIGH-FREQUENCY COAXIAL ISSUED

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

2
1
Item Unit Details
1. Inner Conductor Material - 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 |  — Braided (16 /3/0.1) |
MISia. (approx) mm 1.29 + 0.07
4. Jacket Material | — | Extruded FEP
Dia. mm | 1.80 + 0.08 '
Color Standard color is Light ()r‘mgc H
L APPROVALS | S0y . et |




11-15 Santai Rd., Hsinchuang, Taipei Hsien, 242, Taiwan, R.O.C
le"‘g Electric CO‘? Ltd. Tel: 02-29016164 Fax: 29050644 E-mail’ shenbinnizing{@yahoo com tw

RG 178 B/ FEP INSULATED PAGE 22
PRODUCT HIGH-FREQUENCY COAXIAL | ISSUED | 21. Oct 2003

111 — Characteristics

Item Unit Specified Value Note
‘Temperature Rating C -55 ~ +200
Voltage Lasting \Y% 1000
Dielectric core: No breakdown at .
. Spark test
, ‘ AC 3 kv for 0.2 sec.
Dielectric strength e
Jacket: No breakdown at
- Spark test
AC 3 kv for 0.2 sec.
Characteristic .
_ Q 50+£2 TDR method
Impedance | o\
Capacitance pF/ ft 294
16.0 100.0 MHz
33.0 400.0 MHz
Attenuation. (Max.) | dB/100ft B

52.0 1.0 GHz

94.0 3.0 GHz
Approx. Weight g/m 7.68

| B MADE BY :

‘\ | Ay APPROVALS
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Arnitel ARG EM TR

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
1 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 5.4 9.0 15.7 23 22.6 5.2
Mpa 8.4 114 16.6 22.0 26.3 8.5
Mpa 17 21 32 40 45 16
% 700 800 600 600 360 450
kj/m NB NB NB NB NB NB
kj/nd NB NB NB NB 200 NB
kj/mi NB NB NB NB 9 NB
kj/mi 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
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Arnitel

2.2 Product coding
The structure of the Arnite! 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 Arnitel 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 Aritel 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.

85 8Lk
EL550 EL630
EM550  EM630

UMS551 UM622
UM551-V
UMS552
& UM552-V
le 2.2: Amitel productrange for general purpose

fab

Besides these muilti-purpose grades, speciaity 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.

CAREEED:  [ATeIPr N AtelU
Automotive o \' v
¢ CVJboots EB460

EB463

EB464
s Boyplugs PL380-MO
Extrusion
» Roofing foil EM402-L

Table 2.3: Examples of specially grades

Chapter Il - 2 May 1998
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Amnitel® EL630/EM630

2.8.31 General:

Arnite! 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

EM630 are excellent materials for injection moulding and extrusion applications respectively.
The chemical stucture of Amitel EL630/EMB630 is shown below.

0O
(o] o}
R/\O o\/\/\om\/\/} J\O/“\
(0] R
° n o} m

Figure 2.9: Chemical structure of Amitel EL630/EM630.

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

PTHF ——

Figure 2.10: VSimpIiﬁed structure of Amitel EL630/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 e=——e————p——m—=—m—————————

3

0.

£ 1000

8 . W “\

E 100 EL3S(

“ P

§ e~ i

2 — —

E 10

g — n L 1

Q \\\\ A 1
1 e o t—pnp S e e o ittt it :N-
-100 -50 0 50 100 150 200

Temperature (*C)

Graph 2.76: Modulus-temperature behaviour of Amitel EL 630/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
Vicat A (’C) 200 1SO 306/A
Vicat B (CC) 125 ISO 306/8
HDT-B (°C) 115 ISO 75-1

Fable 2.29- Vical 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/EMB30 and is 140*10™ pm/mK .

« Heat aging:

Amitel EL630/EM630 shows an optimum between heat resistance and colour stability. Heat aging for
EL630/EM630 is under test at this moment, however the data will be between EL550 and EL.740.
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.

E40D

10000 = —— —
- \\ \\ \\\ \\\
-= N SN N
@ O S NE550 N
o-g 74D
E < 1000
:_6 g m—— e —
=0 = S ~
e'; N S ~
3% S~ NN N
xrx c
2 100 = E46D :
c 4
2 <
2
5
©
v
10 + PRI SEFSRNSMIIPEET e S S S S o o
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 excellence in performance. These data can be found in the Amitel properties summary
or an Arnitel P datasheet.

2.8.33 Processing and Handling:

Amitel EL630/EMS630 is a polyester with a density of 1.12 g/cm3 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.
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Arnitel® EL630/EM630

¢ Processing:

Amitel EL630/EMB30 shows a single melting point at 19

5°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.

¢ Rheology:

The temperature depending melt viscosity of Arnitel EL630/EM630 and are shown

and 2.81 respectively.

Shear rate dependent of the meit viscosity of Arnitel EL630.

below in graph 2.80

Effect of melt temperature.
10000
B :~;\
= 1000 -
[ ]
-3
2 :
®
o
Q
.2 .
> 100
10
10 100 1000 10000
Shear rate gamma (1/s)
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Arnitel® EL630/EM630
Capillar melt viscosity of Arnitel EM630.
240, 250 and 260°C.
10000 — .

? [T - |
& 1000 =t el
3 a
F] s
H \:
S NS
£ 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 Amitel EL630 and EM630 .

The MFI values are shown in table 2.31.

EL630

EM630

MFI 230°C

g/10 min

7

1ISO 1133

MFI 240°C

g/10 min

30

ISO 1133

Table 2.31: MFI for Amitel EL630/EM630.

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 MF! points allows up to 50% of regrind. Obviously the regrind should 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 Sl Unit typica data* test method .
EL630 EM630

Hardness Shore D 63 63 ISO 868
Tensile modulus (1 mm/min) MPa 330 330 ISO 527
Tensile strength (50 mm/min) MPa 30 30 1SO 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 50% strain Mpa 17.3 17.3
Tear strength Graves KN/m 145 145 DINS3515
zod notched 23°C 73°p KJ/m*® NB NB ISO 180/1A
tzod notched -30°C {-22°F) KJ/m*® 4 4 ISO 180/1A
Charpy notched 23°C (73°F) KJ/m* NB NB 1ISO 179/1eA
Charpy notched -30°C (-22°F) KJ/m* 12 12 ISO 179/1eA

. Data for dry natural materials.

! NB: No Break :

Table 2.32: mechanical properties of Amitef® EL630.
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Amnitel® 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 (also included in the EPIC)

2.8.35 Flame retardancy:
Amitel EL630 and EM630 show in an 1SO1210/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.

2.8.36 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 Si Unit typica data* test
method
EL630 | EM630
Dielectric strength KV/imm 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 [EC 112
Volume resistivity 10™Q.cm 1 1 IEC 93
Surface resistivity 10*q 1 1 IEC 93

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

2.8.37 Chemical resistance:

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

e Hydrolysis

Like all polyesters Arnitel are sensitive to moisture, however Amitels are more stable to water then e.g.
PET and PBT. graph 2.84 shows the hydrolytic stability of Amitel EL630 at 100°C and in steam (120°C).
For improved hydrolysis stability, using a polycarbodiimid containing masterbatch like Stabaxol® 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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M Panlite L-1250Z

Category Unit Test Method Condition L2502
Melt volume flow rate cm®/10min 1SO 1133 300°C load 1.2kg 8
Density kg/m® ISO 1183 — 1200
Water absorption rate % ISO 62 in water 23°C24h 0.2
Light transmission % ASTM D 1003 thickness 3mm 88
Refractive index - ASTM D 542 — 1.585
Tensile modulus MPa Tmm/min 2400
Tensile stress at yield MPa ISO 527-1 50mm/min 61
: : : and ;
:‘;ens.llelsttralrjl at ﬁe!d - % 1SO 527-2 50mm/min 6
ominal tensile strain a % 50mm/min S50
break
Flexural modulus MPa ISO 178 2mm/m{n 2350
Flexural strength MPa 2mm/min 93
tched NB
Charpy impact strength KJ/m? 1SO 179 Do
notched 76
Heat deflection °c ISO 75-1 and 1.80MPa 129
temperature ISO 75-2 0.45MPa 142
Vicat softening °c 1SO 306 50°C/h 50N 149
temperature
IMold shrinkage %% In-house para.llel 05~07
method vertical 05~0.7
i i llel .
Coefﬁc'lent of linear X 107/°C ISO 11359-2 paralle 0.7
expansion vertical 0.7
Speciﬁc inductive — IEC 60250 100Hz 3.1
capacity — 1MHz 3
—4
Dielectric loss tangent x ]0_4 IEC 60250 100Hz 10
x10 1MHz 90
Volume resistivity Qem IEC 60093 — >t x 10"
Surface resistivity Q IEC 60093 - >1%10"°
Withstand voltage MV/m IEC 602431 short time test 30
Tracking resistance - IEC 60112 — 250
- _ _ V-2(0.40mm)
Flammability UL 94 HB(1 5mm)
electric 1.47mmt 125
Temperature index °C UL 7468 impact 1.47mmt 115
non—impact 1.47mmt 125

K The values listed are specification values,

not certified values.




EP-330

Two-part adhesive 1590 High Super 5 | (HighSuper30) 1500 Super
curing for :
Feature curing for 5 min type 30 mir? type | 0minype Low- Standard type
Translucent, | Translucent, | Clear, light Clear, light
Appearance |Base Clear, blue blue pink yellow i Translucent
Clear ight Translucent, | Translucent, | Clear, light Clear, light ,
Hardener yellow light yellow milk white brown Light yellow
o Base 8 120 80 25 100
Viscosity
(Pa-S20C) | Hardener 12 70 170 60 50
Specific Base 1.17 1.17 1.17 1.16 1.14
gravity
(g/cm?) Hardener 1.11 1.15 1.14 0.97 0.99
Mixing ratio(Base : Hardener) 1:1 1:1 1:1 1:1 1:1
Pot life Within 5 min | Within 5 min | Within 30 min | Within 30 min | Within 1 hr Within 1 hr
Tensile shear stength(N/mm?) 19.0 18.0 17.5 | ‘ 15.7 15.1
T-Formed peeling adhesion (N/mm) 2.71 0.31 0.47 0.40
Hardness(shore D) 77 77 82 82
Coefficient of linear expansion
(x10%) 8.6 10.7 6.7 7.1
Tg(°C) 47 43 53.7
Volume resistivity(RQ + cm) i 4.9%x10% 3.8x 10" 1.1x10
Coefficient of water absorption(%) , 2.5 2.3 0.8
) 5 320 ml set B
Capacity standards Base  6gset Base 3kg 500 ga, 7 kg, 15 g set
Tkg + 15gset | 3 kg, 15 kg 10 q set
Hardener | 25gset Hardener3kg —pardener Hardener g
; ~6gset, 15gset, 500 g. 1 kg, 110 q set
1kg | 80gset 7 gpgse 3kg, 15 kg 9
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