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SPECIFICATION

DESCRITION

CUSTOMER

MODEL NO.

APPEARANCE

FREQUENCY

IMPEDANCE

SWR.

GAIN

ADMITTED POWER RADIATION
TYPE OF RADITION.

. POLARIZATION

ELECTRICAL LENGTH
CONNECTOR

2.4Ghz Swivel Type Dipole Antenn

SIW-0007A
Seefig.l
2.4~2.5Ghz

50 Ohm nominal
Lessthan 2.0:1
5dBi

1w

Toroida

Vertical

Dipole

SMA reverse connector

OPERATION TEMPERATURE RANGE -20 ~+65

STORAGE TEMPERATURE

-30 ~+75
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5 WHA YU INDUSTRIAL CO., LTD. (HEAD OFFICE)

TAI HWA ELECTRONIC CO.,, LTD.(CHINA)
SHANGHAI HUA YU ELECTRONIC CO., LTD.(CHINA)

SPECIFICATION FOR APPROVAL
H’)Qwﬂﬁg*f’* ~0TD m
> \
cusTomer: X LEFIILBAGF PR 2 7]

paRT Nave: RE Antenna Cable Assembly

PART NO: REVISION:
w Y p/no.: C0068-510195-A pgey.. X1

MANUFACTURER CUSTOMER
SIGNATURE - SIGNATURE

T w15
DATE : 2/ . /D\M‘;

WHA YU GROUP
WHA YU INDUSTRIAL CO., LTD. (HEAD OFFICE)
BAERERSE R L T

Address: #70 Shui Li Road, Hsin C’hu City, Tatwan, R.O.C.
Tel: + 886-3-5714225 (REF)
Fax: + 886-3-5713853 - + 886-3-5723600

TAI HWA ELECTRONIC CO,, LTD. (CHINA)
A & B X 2 2 K

Address: Pak Ho District, Hou Street Town,
Dong Guan City, Guangdong, China
Tel: + 86-769-5598375 « + 86-769-5912375
Fax: + 86-769-5599376

SHANGHAI HUA YU ELECTRONIC CO., LTD. (CHINA)
LT EEBRFERLH
Address: Lian Ho Village, Bai Ho Town, Qing

Pu Country Shanghai, China

Tel: + 86-21-59741348 - 4+ 86-21.59743624
Fax: 4+ 86-21-59741347
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2. Physical Properties :

2.1 Connector......coovevvvnnn.
22Cable...iiiiiiiiii
2.3 Antenna Cover..............
2.4 Antenna Base...............
2.5 Operating Temp. ...........
2.6 Storage Temp. ..............
27 Color .oovviiiiiiii,

RF Antenna Cable Assembly

Specification
1. Electrical Properties :
1.1 Frequency Rang............ 2.4GHz ~ 2,.5GHz
1.2 Impedance .................. 50¢) Nominal
I3VSWR ..o 2.0 Max.
1.4 Return Loss.........o.ceeen. -9.5 dB Maximum
1.5 Electrical Wave............. 1/2 A Diople
1.6 Gain......ooovvivieennn 1.8 dBi
1.7 Admitted Power............ 1w

SMA Straight Plug/Reverse
RG-178 50€2

TPE

PC

-20C ~+65C

-30°C ~+757C
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7 Cable  JRG-F7% . Translucent Brown ;50 O |
6 | Connector SMA Straight Plug/Reverse H
5 Ground Tube Brass, Ni plated 1
5 4 Rivet Brass , Black Swiaced :
3 lAntenna Base PC ; Color:Black :
2 lAntenna Rase $£C; Color:Black t
i iAmtenna Cover TPE ; Color:Black i
— NO DESCRIPTION TY{ REMARK
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WHA YU INDUSTRIAL CO.,, LTD

RF Antenna Cable Assembly

Return Loss
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RF Antenna Cable Assembly

WHA YU INDUSTRIAL CO.,, LTD

VSWR

CH1 522 LIN SWR 1 U-r REF 1 U i 1.288 U
1 U 2.4 BHz
Vo 1.018 U
2.45 GHzn
Vi 1.19 U
2.8 BHz
L1 U \
e o
3
1 U 2 €« 1
START 2 LMz _ 100 MHz/ STOP 3 GHz
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Cable Specification

Cable : Mil-C-17 Coaxial Cable RG-178

1. Construction :

1 Conductor..........oueiues 30AWG 7/38 SCCS
2 Dielectric.........ooovii PTFE OD:0.033"+0.002"
3 Shielded.....ooviieiiiin, 3IBAWG SPC OD : 0.051" Nominal

4 Jacket........ooovviiiiiinnin FEP OD: (_}.071":!:0.004"

2. Physical Properities :

I Weight per 1000ft.......... 6.3 Ibs Maximum
2 Bend Radius..........oveues. 0.35" Mininum

3 Operating Temperature Range -55°C~ 200°C

3. Electrical Properities:
] Impedance............cnveun. 5042 ohms

2 Capacitance................. 32 pF/ft Maximum

3 Cut off Frequency.......... 116 GHz~

4 Attenuation.................. 45.0 dB/100t @ 1GHz
64.4 dB/100R @ 2GHz
79.7 dB/100ft @ 3GHz
92.7 dB/100ft @ 4GHz.
104.3 dB/100ft @ 5GHz
115.0 dB/100ft @ 6GHz

I



MIL-C-17 Coax Cable — QPL Approved

52 single braud Double braid

Harbour supplies 3 complete line of high emperature, high performance QPL approved MIL{-17 coax cables for the eiliury, comenescial 2nd
industrial markews, The specific MIT constnuctions referenced are manufactured in acoordance with the most recent revision of the MiL-C-17
specification (o ensure & quatity produat. The MILC-17 specificstion deflnes complete physical and eieciricat charsctenissics for cach M17

part number, Including diameter parametens, dichctric maierials, breid Coverage, magimum sucnuation, and VSWR levels,

VSWR Sweep texiing
When selecing & 50 ohm coaxial <abin, constructions with VSWR requiretnents are recommended.  Manufacruring st sweep twsting cubles

with concemn for VEWR cnsures & quality cable free of spikies over the rfcremced frequency mnge. (Noie the st frequencies specified in the
cleciricai charsctenisiics section.)

Precision FTFE Dielecirics *

All of the high iempeniture, high performance coax cables listed have FTFE dirtecuies with fugh deeiecine serength aad jow caputitanee in
proponion to the diclectic consiant.  All PIFE dielectrics are manufactisred with tolerances tgheer than the MH-C-17 specification to ensure
undfiormity of elecurical charactenisucs, especiaily impedance, atenuation and VSWR,

Tape wrapped PYFE Constructions

Harbour alse manufzciures FITE tpe wrapped cbles 1o a previous revision of the MILC-17 specification. These conginuctions can withsiand
operaling iemperatured up 1 2507 C. vormus 200* C. for FEP facketed cables. Also, PITE tape wrapped cables zre generally more flexibie tan
thelr FEP poitentd counterpants,

UL Approvsls
Alt of Harbour's M17 part numbers manufscured 1o the MELAC-17 specification may be ordered with UL 1971 and FT4/FIE approvals.

-
-

Harbour

i
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Constryction;

A} Center Conducton
30 7/38 SPCw

ob 012" & 001"

8} Oictectric:
Extruded FIFE

. OD 0337 ¢ 007"

C} Shield:
38 AWG SPC
o0 051" Nom

D) Jocket:
FEP - Brown Timt

0D O717 & 0047

T

a

Blectricois:

impedance: 50+ 2 Ohms
Copacitance: 32 pF/8t Mox.

Yelocity of Prop.: 70% Nom,
Cut off Frequency;: 116 GMz

Piysical Propertiex
Weight per 1000 1 5.3 b Max,
Winrum Bend Rodius: 357

Opercting Tampergturs Ronge:  —55°C to 200°C

Surface Printed  “RUIZ8HF HARBOUR INDUSTRIES 27475°

Atenugtion:
1.0 GHz 45.0 oB/100R,
2.0 CHz 64.4 0B/100M.
3.0 GHz 79.7 4B/100R.
4.0 GHz 92.7 d8/100R.
50 GHz 104.3 oB/100R,
5.0 GHz 115.0 d8/1001t
Ha'rbour Industries
[ovoen B MTPiner
n,/n/m non PRI L By T Prorn
g Nome Ree 5wat ¥ of }
G TAHF
Port Humber Drowing Nomber:
8D [ xbi:i 30
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MIHL-C-17 Type Coaxial Cable, QPL &ppmved

Physical Characteristics

|
!

INVERNET - http:liwww.commate.com.tw

E-MALL: raison@connnate.com.tw
Commite kuernationst, Canadi - 49 Thatcher's Millway, Markham, Gatario L3P 3ITUPAX + 1905472, 2487

Center Dielectric Overall  QOperating Weight
MI7 Number  Conductor Dielectric  ©.D.  Shield Jacket O.D. Temp’l (bs/MFT}  Comments
MIEVGO-RGI42 037~ 3CCS FIFE s SPC(y  FEP 495 554200 434
MITOLRGITE 0120 " (7004 ) 8CCS PFYFE L SPC FEP G7E " -S54200 63
MITA.RGET 0120 (D04 ") SCCS PTFE 63 S8 Fip Ao 554200 1.8
METIORGHZ 0253 7 SCCS PTFE 146 7 SPC FEp i 554200 400
MITHLRO30T 037 " 8CCS PIFE A6 SPC FEP A707 554300 Mo
MITIZ-RGIM 059 " SCCS PTFE 88"  SPC{2)  FEP 280 7 554200 946  QPL Approvat Pending
MIT3.RGIE 0201 " (720067 “ISCCS PTFE 860 " SPC FLp 98 R0 $3.2
MITN2TRGI 004 "(N012 ") SPC PIFE 2857 SPC2)  FEP 490 7 554200 1650
MITAR-RGA00 4384 (19 008 ~) SPC PTFE REL N SPC{Yy FEP 195 - 554300 S0
MIT/E31-RG4GY  CH20 (1004 *) BCCS PIFE a3 SPC()  FERE 116" ~S5+200 150 Triaxiat MI7/93-RG178
MIPTS2.00000 0201~ (70067 " ISCCS PTFE 260G 7 SPC(2) FEP ig” 854300 i85 Double Shielded RGI16
RG Type Coaxial Cable, Non-OPL
RGIM A L0 7 (10067 YTRC PE 060 TRC PV 410 40+ B3 9.0
RGRI3 RS {89 "{7/0296 "} BC P 288" BC PV C 403 " A0+ 80 140
RG24 Y 89 T0H0296 T SPC PE 285" SPCi3)y  PVC 425 AQe 8G 136.4
RG223 U 434 7 3PC PE AFT SPC(Z)  PVE 20" -4 80 MWt
RG178 AJ-SF MG 004 ) TRC PEimad.  GI3 " e PYC b1 4108 58 Flexible, 113'°C. rated
RGIT8 A D120 (7004 *) SPC FEP Eick i SPC FEP &t 554200 6.3
RGYM BIU G120 T (W04 Ty SRC FEP 06317 SPC FEF G E5200 L%
RGI6 A GE " NO06T Y SPC FEP 060 SPC FEp 98 ¢ 554200 22
RGHEZ BAU 037 7 8PC FEP RAL SPCLYy  FEP 95 0 854200 430
RG40G U (384 " ¢194,008 "3 SPC FEP i $PCi2)  PEP 4857 854200 5G4
Other type RG cables are available upon requested,
PTFE Tape Wrap Jacketed RG Cables:
RGIBT AJU D207 (1004 "y SCCS PTFE 63 8pC PTFE Aoh S54250 Q4 Fiexible, 250°C. ried
RGI88 AU DIGE " {0067 " 8CCS FIFE D60 s¥C PTFE A 554250 28 fexibie, 250°C. rated
RGH9E AL D126 7 (1004 "y SCCS PTFE 03" sPC PTFE 80 " 554250 29 Flexible, 250°C. rated
L » »
Electrical Characteristics
impedance  Capact. Working Yoltage Maximem Attenuation {¢b/100f) @ Max Frequency
Type No. {ohms} {pffit} (Voits RMS)  100Mhz 400Mhz 1 Ghz 3Ghz  5Ghz  10Ghz {Ghr)
MIT6G-RG142 S0+ 2 5.4 1500 55 H. ¥ 19.0 50 486 {24
MIT83-RO17E G4+ 2 29.4 100 16.0 KxXi 520 94.0 . - g
MITM4-RGITY 75 43 19.4 1600 . ek . . - .
METH.RG302 7543 194 200 - 80 - 264 .
MIHIL-RGI03 56 +-2 294 1908 s 8.6 150 pi R - - .
MIT12-RG304 50 4f. 2 04 3000 .7 64 R 229 360 e 8.0
MiW3-RG3S 50 442 %4 1200 ] 240 B0 8.0 . . 3.0
MITHIT-RGIDS 3542 94 2500 24 50 8.8 8.0 M6 30 HA
Mi17/128-RG400 50+ 2 29.4 1500 43 iG.5 HERY ®o 508 8.8 120
MITIILRO405 04+-2 194 100G “ 70 . . . . 109
M/ 15200001 50 /- 2 254 1200 1i.5 4.8 4030 750 110.0 170.8 20
RGIT4 A 5042 308 0 119 20 80 580 - i
RG2S 50452 30.8 2500 21 58 8.8 180 -
RGH4 MU 5aef 2 08 250G 21 50 B8 6.0
RGI2I AT S0 +-2 kith 1900 4.9 HE] 8.0 0.5 - . -
RG178 R’J-SF 50 +/- 2 308 100 160 33.0 528 540 - 36
RGIT8AJ 5042 94 +000 16.0 330 520 940 . 10
RG79 /U TS5 44 3 19.4 100G - 2.0 - - - . -
RG36 /0 5044 2 234 1200 ilo FAR] BO h1.8H - kS
RG142 BAJ SO 2 %4 1900 55 .7 90 50 . . -
RG4O0 U 30442 294 1500 4.5 L5 HEEY kL] -
PTFE Tape Wrap Jacketed RG Cables:
RGIE? ASU 5 s 94 {20 - D - - - kL]
RG 18R AL 042 %4 1200 I EY 280 80 580 if
RG196 AR 5042 25.4 HOOG - 94 . - . . .
Al figures referenced abave are nonningl wndess otherwise apecifiod.

Commute intenational, Taiwan - 2-2 Alicy 3, Lane 387 Nei-Hu Rosd Sec. |, Taipei / TEL: +886(2) 2659-0060 / FAX: +8Y¥6(2) 2797-3715

S



Arnitel
polyether esters
polyetherester
esters de polyether

REREH AHHER

{

Units EMA400 EM460 EL550 EL630 EL740 PL380
Einheiten
Unites
1.12 1.16 1.20 1.23 1.27 1.18
T . 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 \
Y% 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 26.9 3.5
Mpa 5.4 9.0 15.7 23 22.6 52
Mpa 8.4 11.4 16.6 22.0 26.3 85
Mpa 17 21 32 40 45 16
% 700 800 600 600 360 450
ki/mt NB NR NB NB NB NB
ki/nd NB NB NB NB 200 NB
ki/nd NB NB NB NB 9 NB
kj/rri NB NB 20 4 4 NB
38 45 55 63 74 38
MV/m \ \ \ \ \ \
.cm 5*i0" 10" FoH 10 1 10
9] >107 >10" S =10 >10" =167
\ 4.1 \ \ 3.8 \ 4.7
\ 4.0 4.4 4.0 3.4 3.3 4.4
x10" 10 \ y 3.8 \ 310
x10" 170 350 400 350 300 350
\ 800 800 600 600 600 800
\ 600 600 600 800 800 600 .



DSM (S

DSM Engineering Plastics
Arnitel ‘

2.2 Product coding '
The structure of the Amitel productcodes is lllustrated wirth the following exampile:
UM s51.-Vv
Thermopliastic elastomer type:
£ = polyether ester; polysther = PTHE
P = polyether ester; polyether = PEO/FPO
U = polyester ester, {with extra urethane linkages)

indication of viscosity range or processing technique
L., M = injaction moulding and exirusion
B = blow moulding grade

Indication of hardness (Shore D)

Serial number

Indication of additives, perfomance
¥4 = heat-stabilized

L, = [ight}V stabilized

V = flame-retardant (not V-0)

S = Rarne-retardant (V-0)

Figure 2.2 Arnitel product coding

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

are shown in table 2.2. in order to enbance the flexibility of the porifoiio 2 set of masterbatches {a.0. for

heat, UV, etc) are on offer {refer to § 2.4}
Bacause of the davelopment of these masterbatches heat stabllised Armitei P is suggested for application

areas where thermo-oxidative stabilily is an issue. For applications where colour and UV stability is
required, the Amitei E range is advised.

Shore D

I et 485 B8N0 B3 T4k
EM400 £EMABO EL550 EL630 4,740
_ EMBES50 EM830 EM740
PL380 PL4SO PL580

TA T

o

LiM551 LUMEB22
UMS51-V

UMS52

UMSE2-V

"ﬂl%%&

Table 2.2: Amitel productrange for general purpose

Besides these mulli-putpose 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.
Pammnission from marketing is needed before sampling is initiated.

R TE T Y ™ 1 i Aol U
Automotive
« CVibools EB460

EB4BS3

EB484
» Boyplugs PL.380-MO
Extrusion
+ Roufing foll EM402.L,

Table 2.3: Examples of specially gredes

Chapter li - 2 May 1998
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DSM Engineering Plastics DSM l:-

Arnitel® EL630/EM630

2.8.31 Generai:

Amitel Is the brand name of g series polyester based thermoplastic elastomers. These poiymers combine
axceliant procassabiiity with good elastomernic properties between -40 and 200°C, Amnitel ELE30 and
EMB30 are excellent materials for injection mouiding and extrusion applications respectively.

The chemicai stucture of Amitel ELG3I0/EMS3( is shown below.

RAO OW\O 5 b 9
A
¢ " 4] m

Figure 2.9: Chemical structure of Amitel ELG3WVEMSE30,

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

PTHF

Figurs 2.10; Simplified structurs of Amitel ELE30/EMS30 .
Amitel ELG30/EM630 is TOSCA registered (including DSL-Canada) under CAS 37282-12-5

2.8.32 Thermal properties:

+ Modulus-temperaturs bshaviour;
The materials have a glass ransition at circa -40°C and a typical melting point at 213°C,
The modulus-temperatire behaviour is shown in graph 2.78, for comparnison, accompanied by other

Amitel E types.

Temperature-Modulus for the Arnitsi E range,

10000

Dynamic shear modules (MPa)

B
10
— \Q\ ‘l
k| L s it i Laum e aun LI ana o sy :M»
~100 -50 0 50 100 150 200
Ternperature {*C)

Graph 2.78: Modulus-temperature behayiour of Am#te! ELGIG/EME30.

Chapter )i - 62 May 1968
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DSM Engineering Plastics DSM l’)

Arnite!® EL630/EM630

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

anaiysis | Siunt | typical data | test method
Vicat A C) 200 1SO 306/A |
VicatB ) 125 150 306/8_
+HDT-B C) 115 180 75-1
Table 2.29. Vical and HOT data on Amiel £1.630 and EMS30

Amitel ELS30 and EM630 have a melting point of 213°C as found in the second heating curve of a DSC.
The polymer will crystailize at 155°C using s 20°C/min cooling rate,
Thae thermal expansion coefficient of Amitel ELE30/EME30 and is 140°10™ um/m.K

+« Heat aging:

Amitel ELB30/EME30 shows an oplimum between heat resistance and colour stabllity. Heat aging for
ELB30/EME30 is under test at this moment, however the data will be between EL550 and £1.740.
Arrhenius curves of thermo-oxidative heat aging are shown in graph 2.77. Criterium chosen is retention of
50% origina! elongation at fireak.

Heat aging of Amitet E400, 48D, 550 and 74D,
Natursi products, Arrhenius plot,

10000 %’W

e “‘_‘\ \‘:\\ ‘X\
% e ~
& e S SNESBR N
o8 74D
Q
_§ - 10040 s
E g “x e —— “\
= o vy Y -
w e B <
’g"-é e
T e
§ 100 i} E46D
: = =
2 1
* .
2
10 e e s B L e e e e
80 90 100 110 120 130 140
Temperature {*C)

Graph 2.77; Heat stabillty for Amitel E-range.

Heat ageing can bs improve using a stabilisation masterbateh, however for heat stabilisation the Prange
is preferred for it's axcellence in performance. These data can be found in the Amitel properties summary
or an Amitet P datashee!l.

2.8.33 Processing and Mandling:

Amital ELE30/EMS30 is a polyaster with a density of 1.12 g/em” according ISO 1183,

Due to the poltyestar nature of these rateriais it is of major Importance (o store the matedal dry prior 1o
processing. Materials packaged in seaied packaging shouid have a moistura content Jowar then 500 ppm.
The polymer will contain 0, 12% moeisture in 50% RH and 0.58% water after saturation in water. Both
numbers are in equilibrium.

it samples have become wet during storage a drying step of 24 hours 120°C {or 8 hours 140°C) prior to
use will pravent degradation of the material during processing combined with an eventuat loss of
properties. The air or nitrogen will hiave 1o have a dew point of at least -30°C.
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DSM Engineering Plastics

DSM (S

Arnitel® EL630/EM630

*» Processing:

Arnitel ELS30/EMB3I0 shows a single melting point at 185°C in DSC. Processing conditions are shown in

the tabie below. -
polymer zone 4 zone 2 zone 3 additionad meit mmoid
ELB30 228 230 235 235 225-235 20-50
EME30 225 230 235 235 238 50

All temperatures are in “C.
Table 2.30: Processing conditions for Amited EL630 and Arnitel EME30.

« Rheology:
The temperature depending malt viscosity of Amitel ELE30/EME30 and are shown below in graph 2.80

and 2.81 respectively.

Shear rate dependent of the mait viscosity of Arnitel EL630.
Effect of meit tamperature.

viscosity (Pas)
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DSM Engineering Plastics DSM l‘)

Arnitel® EL630/EM6E30

Capliiar melt viscosity of Arnitel EME30,
240, 250 and 280°C,

10000  jrommopepne,

“"f' um-....._____"""-q..“huh
9"‘: 1000 B muys W 2 g 1 4 L
>~ »
S -
§ *-\::'\
> R
5 100 bommempeprioded o4
&

10

L 10 100 1600 0000

Shear rate gamma (t/s)
Graph 2.80 and 2.81: Temperature dependancy of the meft viscosily for Amitet ELE30 and EME30 .

The MF| values are shown in table 2,31,

- EL630 | EM63D
MFi 230°C /10 min 7 11801133
MF] 240°C T T¢/tomin 30 1ISO 1133

Tabie 2.31: MF/ for Amitel EL630/EME30. .

+ Uss of regrind:
Arnitel can readiy be recycied, if the MF! of the regring is up or down to four points higher, 20% can be
recyciod,. A difference of 2 MFI points sllows up to 50% of regrind. Obvicusly the regrindg showd be dried
propery before use.

2.8.34 Mechanicat properties: ,
i Arnitet ELB30 or Armitel EME3( are processed properly the materials will have mechanical properties as
shown in table 2.32,

Machanical proparty S Unit typica data® test method
EL630 EME30
Hardness Shore D 63 63 iSO 868
Tensile moduius {1 mm/min) MPa 330 30 18O 527
Tensile strength (50 mm/min) MPa 30 30 150 527
Strain at brask % 350 350 IS0 527
Tensile stress at 5% strain Mpa 11.5 11.5
Tensile stress at 10% strain Mpa 15.9 159
Tensile strass at 50% strain Mpa 17.3 17.3
Tear strength Graves KN/m 145 145 DIN53S1S
lzod notched 23°C {73°F) RJfm™ NB NB 1SO 180/1A
izod notched 30°C {-22°F KJim® 4 4 iSO 180/11A
Charpy notched 23°C (73 Kim® NB NB iISO 178/1eA
Charpy notched 30°C (-22°F) KJim* 12 12 IS0 179/10A,
Data for dry natural materials.
A NB: No Break

Table 2.32: mechanfcal properties of Amitel® ELE30.
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DSM Engineering Plastics DSM lf.'l

Arnitel® EL630/EM630
«  Abraslon:

Amitels show good abmasion resistance in both Taber and DIN 53518 abrasion fesis. Dats are shoen in
the Armnitel general property overview (aiso induded in the EPIC)

2.8.35 Flame retardancy:
Amitel ELE30 and EMBI0 show in an 1SO1210/A flammabitity test a burning rate leading to a classification
FH-1. Flame retardancy can be improved using a halogenated or halogen free FR masterbatch.

2.5.36 Electrical properties:

Amitel ELB30/EMB30 can be used for cable jacketling applications. If the material is in permanent contact
with coppet a copper stabilisation package should be added. if the copper wiras are coated with a tin
iayer, o stabilisation is necessary. The electrical properties are shown in tabie 33,

Electrical property SI Unit typica data* test
mathod
EL630 | EM630 |
Dislectric strangth KVimm 22 22 1EC 24341
Reiative permittivity {c,) at 1 kxHz - 4.4 44 iEC 250
Dissipation factor {tan 5) at 1kHz - 0.018 0.019 iEC 250
Comparative tracking index " £00 600 . [EC 112
Volume resistivity 10™¢Lom 1 1 IEC 93
Surface resistivity 1070 1 1 IEC 93

Tabie 2.33: Typical elecirical properties of Amitel” ELB30 and EM6E30.

2.8.37 Chemical resistance;

Amitet ELB30 and EMB30 are sensitive (o strong bases and sirong acids, aspecially at elevated
temperatures, in some haloganated hydrocarbons (like tetrachioroethane), the materials (partially)
dissolves. For a full review on chemical resistance of Arnitel EL630 and EMS30 request the chernical
resistance brochure,

* Hydrolysis

Like alf polyesters Arnitel are sensitive to moisture, however Amitels are more siabie to water then e.g.
PET and PRT, graph 2.84 shows the hydroiytic stability of Amitel EL830 at 100°C and in steam (120°C).
For improved hydrolysis stability, using a polycarbodiimid containing masterbatch like Stabaxof® in an
option. To maintain ait other properties use a masterbalch based on poiyester.Data on the Stabaxol
stabilised grade are shown in graph 2.85.
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Product Information

COMMERCIAL

Polycarbonate Resins

123R
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ProductInformation  LEXAN®

COMMERGCIAL Polycarbonale Resins
TYPIGAL PROPERTIESY TYPCAL VALUE ($] " ETANDARD
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Froduct Information
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— LEXAN®

Polycarbonals Resins

123R

TYPICAL PROPERTIESY TYPICAL VALUE
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TECHNICAL INFORMATION (TDS47)

DESCRIPTION

CAO02 is & High viscosity ethyl based supergiue for
bonding where large gap Gl is important, or whers the
materials are absorbent. CAOQ2 is versatile and will bond
most plastics, rubbers and metals. Bscouse of its
viscosity CAQ? allows additional bonding time prior to
curg,

APPLICATIONS

Typical applications sre ferrite cores, magnets, foud
speaker cones, leather trims, metal badges, electronic
components, however CAQD2Z is versatile and will also
bond cotk, wood, ceramic, plastics ete.

USEFUL HINTS/NOTES |

Only apply adhesive to one side. Apply pressurc finnly
for & few seconds until the bond forms, Allow 0 cure
bafore putting into use,

PROPERTIES

Steelio Steeli....oiiiivinnen. 320 daN/em(2)
Rubber to Rubber:.............70daN/cm(2)*
Plastic to Plastici......ovvee o 100daN/cmi2)*
* Substrats failure, not adbesive,
INSTRUCTIONS FOR USE

Ensure parts are clean, dry and free from oli and grease.

PROCEDURE FOR APPLICATION

Apply sparingly to one side and hold parts until handling
strength is achieved.

COMPATIBLE

ACCELERATORS/PRIMERS
Primers such as AC21 or Double Strength A113 as

azceierators for filiet cure or for priming absorbent
wrfsces,

CAO02 SUPERGLUE
High Viscosity Gap Filler

TECHNICAL FEATURES

RBSH. .. oiiaisiirc i i e Ethyl Cyanoacryinte
ColON . e e e Ciear

Cure Speed With Activator.......occo v <5 seconds

Cure Speed Without Activator............ 15+20 seconds
VS008I coviven v, Cereaserasrerras 2500cps +-500cps
Gap Fill... virerrenvansessenes G25mun

Flash Point,..oooiiiiniiinicnisninnnn, >85°C
ShelfLife.....ocviiiiiininiiiniininiainn 12 months @ 20°C
Specific Gmvity.......coociiiiiiie 1.06

Max, Operating Temperature............... ~60°C to + 90°C
CURED PERFORMANCE

Cure TUDOL .. e <30 seconds
Tensile Strength......iiiiiiiiiiniiniinns 320daN/em(2}
Tensile Shear Strengthi.....oceeviivveenenn, 18CdalN/em(2)
STORAGE

Store in & cool area out of direct sunlight
Refrigeration to 5C hives optimum stability.

PRESENTATION

BORIES o cvaveererscerrirenneiansssaeneensren 208, 50g, 500g

HEALTH & SAFYETY IN USE

DANGER -Supergiue bonds skin and eyes in scconds,

If accidental skin bonding happens wash with warm soapy
water and prise skin apart using a biunt lnstrument (such as a

taaspoon handle).

1n case of eye contact, bathe bumediately with water and seek
immodlate medical atention.

REV 21-09-99 HH :

The informaiion contaned herein i produced in good faith and is belinved 10 be relinble bl is fov guidance only, Holdiile and ila sgents caunot
assume [iability or responsibiiity for resuils obtaned in the uss of its products by persons whoae rrihods are bulside o beyord our control. Jtin the
iserx reapongibidily to deterpune the suitabiity of sy of the products sad methods 0f use or prepurelion pOor W uie menlioncd i1 oul lnarature and
Withesnore Lhe users responsibility to ohsorve whid siop such precaulions as may be sdvissie for the proleclion of personnol kid proporty ia e

uacdling sed uss of any of o producta,

i
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RF Antenna Cable Assembly

FB- KRG 2 fE 7 03

BRI B TR
-40°C ~ 85°C

3IEERARE . 20K
4 45 AE 7 Kg Minium
Temp. {°C}
85
~40 ‘ e
: 30 minutes 38 minutes
»
1 cycie
Sample FAEGIE RS R
1 >TKg
2 >7TKg
3 >7Kg
4 >TKg
> 7Kg >/Kg
6 >T7Kg
7 >7Kg
8 >TKg
9 >TKg
10 >7Kg

Er



Antenna Bending Force Test

Part Name : RF Antenna able Assembly

Customer P/N :

1. Test Equipment ; Thermal Shock Tester + Pull tester
2. Test condition : «40°C 1o +85°C each 30min one cycles test 100cycles.

3. 8pecification : The bending force must be above 20g in 74mm distance
after 1000 cycles bending test.

QF *ﬁ
’ Pl ] !
R
Min P2 N T4
<o - ¥4
Mrmin I0enin &
X 1 eycle ’ i Trarmal Shook Tess qz
Beading Test Structure
Bending force Lock bi
Test ltem Before 1000 cycles bending | Afler 1000 cycles bending gfmi’;n
Pl P2 Pl P2
Sample | 95 ¢ 181 ¢ 38 g 75 g No drop
Sample 2 100 ¢ 187 g 43 g 28 ¢ No drop
Sample 3 10l g 204 4l g 82 @ No drop
Sample 4 94 g 188 g 40 g B4 ¢ No drop
Sample 5 109 ¢ 202 g 45 ¢ 93 ¢ No drop
Specification
> 20p at 74mm Pass Pass Pass Pass Pass
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(" INPUT OUTPUT )

 APPROVAL SHEET

. 'CUS’TO‘MER NAME 7§ pE £79 % \@QV 5 a

CUSTOMER PIN MA30—}1l++~010

'DESCRIPTION | 07\+¢r Automn o LO7ER RE (L ARG
INIOUTPUT (o)1) — D‘?L!»« -D¥ .
DATE | Qoéal« IO,—‘??,
=
CUSSTOMER APPROVAL DATE
% /476 %; xo;./o)?

K : ' : ISO 9001 Certified Designer & Manufacturer

Input Output Enterprise Corp.

3F,NO.37,PAO-SHING RD.,HSIN-TIEN, TAIPEI, (231)TAIWAN, R.0.C.
TEL:(02)2917-7528 FAX:(02)2912-1659 E-mail:i2969@ms15.hinet.net

231 &M FE T K EIKITH3E




FLECTRICAL PERFURMANCE :

lImpedance : 30 ohms RP-SMA BRASS GOLD FALSH
2Frequency Range : 2.4~ 25 (Hz w \HEAT STRINK TUB ‘NONE
VSWR ¢ 1.90 maxinum 2 RG-178 'NONE
o ] BODY TPR NONE
| ) N ITEM  DESCRIPTION MATERIALS FINISHED
: LE:
e 2.4~25GHz R Antenna ﬁj
B NCW RELEASE . Yang _ |04/08/2002 e a@;ﬁ S —~
NEW RELEASE T ZEke [15/0372002 ] - KL e s .
mw>< ~ DESCRIPTION ECN DM;_% EZm ) TR a0 GRS v w111-094-pg INPUT HUTPUT
: - _ | HXKA0S, [AVER: LV v /Mo T 1
i\ REVISTONS e [ wi111-094-D8




Wiii-ts4-D3 2 AG ANTENNA

SPECIFICATION
1-3,1-4,1-5 CPK
1. Electrical Properties
1-1 FrequencyRange ......................... 2.4~2.5GHz
1-2 Impedance...........................ce. . 50 Ohms nominal
1-3 VSWR...... 2.0 (Max.)
1-4 Return LosS................. e -10.0 dB(Min.)
1-5 Max.Gam . 0dB1
1-6 Polarization......................... Vertical
1-7 Admitted Power........................... 1w
1-8 Electrical Wave............................ 1/4 3 Dipole
2. Mechanical Properties
2-1 Connector........................ Reverse SMA Plug Straight
2-2Cable........... RG178
2-3 Antenna Body........................... TPR.

2-4 Operating Temperature Range........-20C ~ +50C

2-5 Storage Temperature Range.......... 20C ~ +50C



I0 ANTENNA PATTEM
ANTENNA TEST NO. W111-094-D8

TEST DATE:2002/10/18
TEST FREQUENCY:2450MHz

TEST POLARIZATION:VERTICAL
(H-PLANE)

TEST ANTENNA:HORN ANTENNA

TEST CHAMBER:RF CHAMBER
TEST PERSONNEL: Yang
MAX GAIN: 0.50 dBi

MIN GAIN: -2.33 dBi
AVE GAIN: -0.88 dBi




IO ANTENNA PATTEM
ANTENNA TEST NO. ~ W1ii-094-8

TEST DATE:2002/08/12

TEST FREQUENCY:2450MHz

TEST POLARIZATION:HORIZTAL
(E-PLANE)

TEST ANTENNA:HORN ANTENNA
TEST CHAMBER:RF CHAMBER

TEST PERSONNEL: Yang

MAX GAIN: 2.07 dBi
MIN GAIN: -36.75 dBi
AVE GAIN: -5.49 dBi
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CHEET)!

360 NETWORK ANALYZER

MCDEL: W111.004.7MQ DATE : 06/25/2002

DEVICE 1I1D- OPERATOR

SWEEP DATA

START: 2.3080 GHz GATE START: -

STOP: 2.5960 GHz GATE STOP: -

STEP: 0.0180 GHz GATE : -

WINDOW: -

------------ CHl----oeoeo ..

PARAMETER : S11

NORMALIZATION: OFF

REFERENCE PLANE . 0.0000 mm

SMCOTHING: 0.0 PERCENT

DELAY APERTURE : -

S11 FORWARD REFLECTION

LOG MAG. PREF=0.0004B 10.0004B-DIU

ERROR CORR:

AVERAGING:

IF BNDWDTH:

CH 14 - 3511
REF. PLANE
0.0000 mm

PMARKER 1
2.3980 GHz
-15.495 4B

MARKER TO MAX

MARKER TO MIN
8 2.4520 GHz

-29.977 4B

3 2.5060 GHz
I -14.2268 4B

Page

REFL ONLY
1 PTs
REDUCED

1



SPECIFICATION FOR APPROVAL
DOCUMENT:  A30178B001

STYLE - 200°C 30V
‘ RG-178B/U

SIZE: 7/0.102 SCCS

RECOGNIZED:

WONDERFUL WIRE CABLE CO. LTD

OFFICE : 72WU KONG 6TH ROAD, FACTORY : 17 PEl YUANROAD,
WU KU IND. DISTRICT CHUNG-LI IND. PARK
TAIPEI HSIEN, TAIWAN TAIWAN, R.O.C.
TEL : (02)22988033 TEL : (03)4527777
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WONDERFUL WIRE CABLE CO., LTD

SPECIFICATION
Electrical & Physical Properties
Item RG-178B/U
Rating Temp Voltage 200°C 30V
Conductor Resistance 838.0 OHM/KM/20C MAX.
Insulation Resistance 100 MEGA OHM/KM MIN.
Dielectric Strength AC 1.0 KV/Minute
Spark Test 0.5KV
Tensile Strength 2500 PSIMIN.( 1.76 Kg/ mm)
Unaged .
Insulation Elongation 200% MIN.
Aged Tensile Strength [UNAGED MIN.75%(168HRSx232°C)
Elongation UNAGED MIN.75%(168HRS%232C)
Tensile Strength 2500 PSIMIN.( 1.76 Kg/ mmi)
Unaged
Jacket Elongation 200% MIN.
Aged Tensile Strength [UNAGED MIN.75%(168HRS%232°C)
Elongation UNAGED MIN.75%(168HRS%232C)
Nom. Impedance | 50 Ohms
VSWR MAX. 1.3 at 0.4G~3GHz
Nom. Vel. of Prop. 69.5%
Flame Test VW-1 OK

Attenuation | 2°0MHz | 100MHz|400MHz|900MHz| 1.8GHz | 3GHz

(dB/100m) | 344 | 459 91.8 | 1394 | 207.5 | 308.2
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WONDERFUL WIRE CABLE CO., LTD

SPECIFICATION
200°C 30V DOCUMENT NO :
STYLE COAXIAL A30178B001
ESTABLISHED DATE:
SIZE RG-178B/U 2000/06/29
STANDARD : MIL-C-17
Size AWG 30
: Silver-Coated Copper
Conductor Matenal o Clad Steel
Conductors No. ——-- 7
Conductors Size mm 0.102
O.D. mm 0.30
Average Thickness mm 0.28
Insulation |[Diameter mm 0.86
Material -—-- FEP
Color — Clear
Braid Material ---- | Silver-Coated Copper
Construction mm 16/3/0.10
Coverage % 95
Average Thickness mm 0.25
Jacket |Diameter . mm 1.80 +0.05
Material ———- FEP
Color ———-
Marking [M17/93-RG178B/U WONDERFUL
Drawing
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