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RF Antenna Cable Assembly

Specification

1. Electrical Properties:

1.1 Frequency Rang............ 2.4GHz ~ 2.5GHz

1.2 Tmpedance .................. 502 Nominal
13 VSWR ...iveeeeeeannnn e 1.92 Max.

14 Return Loss.......ooeeeneens -10dB Maximum
1.5 Electrical Wave............. 1/2 X Diople

1.6 GaINueneenieeieaereeeaneniaens 1.8dBi .

2. Physical Properties :.

2.1 Cable....ooviviiiiiiinnn, RG-178 Cable

2.2 Antenna Cover.............. TPU

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

2.4 Operating Temp. ........... -20°C ~+65°C
2.5 Storage Temp. ......cc.neon. -30°C ~+75C
2.6 ColOT .ocvviieiiieninannne Gray(424U)

2.7 CONNECtOT. . vvveneraannenan. SMA Plug Reverse
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- WHA YU INDUSTRIAL CO., LTD

| RF Antenna Ass-efnbly
P/NO: C479-510129-A

SPEC: 24GHz 1.84Bi - ,
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11-13 Santai Rd: Hsmchuang Taipei Hsnen 242, fatwan ROC
le“‘g EIECtr'c CO" Ltd Tel (12-20016164 Fax: 20050644 E-mail: shenbmmzmg@yahoo com tw

| RGIT8BU FEP'INSU_I;ATED _PAGE | 12
PRODUCT HIGH-FREQUENCY COAXIAL ) ISSUED 21. Oct. 2003 |.
STANDARD CABLE REVISED

] - Scope

communication systems.

This specification presents a FEP msulated huoh—
0 D. for intemal wiring of electronic equip:

11 - Construction ‘

frequency coaxial cable AWG 30, 1.8 mm

ment, such as Computer / Notebook with wireless

2
1
ltem Unit Details
1. Inner Conductor | Material — CP-AG '
Composition No/mm | AWG 30 6r 7 x 0.1
Dia. (approx.) mm 0.305
2. Dielectric Material — | Extruded FEP
Nom. 0.D. mm 0.84 + 0.05
Color | — Natural
3. Outer Conductor | Material — Silver coated copper
Composition — Braided (16 /3 /0.1)
Dia. {approx) mm 1.29 + 0.07 _
4. Jackel Material — Extruded FEP |
Dia. om 180 £ 008 )
Color — Standa;_d color is Light Orange -
A _ —— - _
| Note ;%%:-Lé /L fc__yu;;é:
L . 2




RG 178 B/U FEP ]NbUL ATED. PAGE ! 2 / 2
PRODUCT HIGH-FREQUENCY COAXIAL ISSUED | 21.Oct. 2003
STANDARD CABLE REVISED |
111 — Characteristics
lem Unit Specified Value Note
Temperature Rating C -55 ~+200
Voltage Lasting \Y 1000
Dielectric core: No breakdown at’ S k.t ,
, ) AC3 kv for 0.2 sec. park fe3
Dielectric strength — :
Jacket: No breakdown at .S'  test
AC 3 kv for 0.2 sec. park fes
Characteristic ‘
Q 50+ 2 TDR method
Impedance ,
Capacitance pF / ft 29.4
16.0 100 0 Mz |
. 33.0 400.0 MHz
Aftenuation. (Max.) | dB/100ft
52.0 1.0 GHz
94.0 3.0GHz
Approx. Weight g/m 7.68

11-15 Santai Rd., Hsinchuang, Taipei Hsien, 242, Taiwan, R.O.C

le“‘g Electric CO') Ltd Tel: 02-29016164 I‘a\t 7‘)0*0644 E-mail: shenbmmzmg(thwhoo comtw

MADF BY

APPROVALS




‘Cable Specification

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

1. Construction :

1 ConduCtor...ceeeeureeeenes 30AWG 7/38 SCCS
2 DieleCtriC. cvnneeaeeeeeraeens PTFE OD: 0.033"+0.002"
3 Shielded.......oooovviieennn 38AWG SPC OD: 0.051" Nominal
) 4 JACKEet oo FEP OD:0.071"+0.004"
2. Physical Properities :
- 1 Weight per 1000ft.......... 6 31bs Max1mum
2 Bend Radius............. ....0.35" Mininum

3 Operating Tempcrature Range .55°C~200°C

3. Electrical Properities:

1 Impedance.........cooveinnee 50+2 ohms
2 Capacitance..........coeve- 32 pF/ft Maximum
3 Cut off Frequency.......... 116 GHz'
4 Attenuation............ .....45.0 dB/100ft @ IGHz
- 64.4 dB/100ft @ 2GHz
B : 79.7 dB/100ft @ 3GHz
92.7 dB/100ft @ 4GHz
104.3 dB/100ft @ SGHz

115.0 dB/100ft @ 6GHz




‘_M-iI-C- 17 Coaxial Cable.

QPL Approved

51‘ngle braid Double braid -

Harbour supplies a complete fine of high temperatiire, high performance QPL approved MIL-C-T7 com ciibles for the mililary,
commercial and industrial applications, The speeific M17 constructions referenced are mantfactured in accordance with Hie ntost
recent revision of the MIL-C-17 specification. The MIL-C-17 specification defines complete physical and electrical characteristics
for each M17 part ronber, including dimensional parameters, diclectric materials, shield construction, maxinimm attenmition,

‘amd VSWR levels.

-V5UR Sweep Testing :

When selecting a 50 olon coaxial cable, construchions with VSWR requirements are recommended. Manufachering amd sweep
testing cables with concery for VSWR cnsures @ guality cable froe of spikes over the referenced frequency mange. (Note the fest
- frequencies specified i the etectrical characteristics section.) -

Precision PTFE Dielectrics |
U of the high temperature, high performanee conx cables listed ve PTEE diclectrics zoith high diclectric shrength andd towe
_ .b.;mcifmm’ i proportion to the dielectric constant. All PTEL diclectrics ave manmufctured with tolerances tighter tan the
MIL-C-17 specification to ensure wniformity of electrical charackeristics. especinlly impedanee, attoniation and VSWR.

Tape wrapped PTFE Constructions :
Harbour atso manafactures PTFE fape wrapped cables ton previous revision of e MIL-C-17 specification. These consirucHions
can withstand operating temperntures up fo 250° C. versus 200° C. for FEP jacketed cables. Also, PYFL fape ierapped cabies are
venerally more flexible than their FEP jacketed connlterparts. :

UL Approvals : - :
All of Harbour’s MI7 part mabers mminfactured to fhe MIL-C-17 specification may be ardered with UL and FT4 approvals.

1.



. Physical Characterishics:
Center | PTFE

M17 Number

Conductor | Dieléctric|Shield}Jac

| Owerall | Mi
ke Diametér]

Diameter 1 - . s :
WMI7/EO-RGI4Z 0377 SCCS Ti67  5PC(2) FEP 1957 1.0” 55 4200 43.0 '
M7 /93-RGI78 0120 T7/0075CCs - 0337 SpC FEP 001 04" R 63 . T
M17/93-00001  MAT7700475CCs 0337 SpC PFA A7 Ty AR R0 6.3 CTTRNIT ORRGES
- w/ientendind ke, 1
MI7PARGI79 IO T7ANHAISLES 063" SPC FEP o 04" 235 £ 200 10.8
M17 /95-RG180 D27 SCCS 2027 - ST FEP 417 07" 35 4+ 200 19.8 -
M17/110-RG302 0353°5CCS Ja6" - SiC  FEP xR 1.0” SA 2200 400 e
M17/111-RG33 A07SCCS T 3i6° . sPC FEP 1AV 0.9" NS 310 .
MI17/112-RG304 0597 SUCS i85 . - sPCin) FEP a8U0° 147 SRS £200) 94,0
M17/1313:RG316 01T GNe7SCCS - 060" SPC FEP KIehil 05" -5% 1200 12.2 -
M17 /127-RG393 OFERITRC - 285 sic(2) FED KR 207 . GR 200 1650 - -
M17 /128-RGAD8_03847 (197 008")5C q1er SPC{Zy FEP 15T 1.0" 253 4200 50.0 , _
N 3I-RGA03 UT2017/.0047)5CCH 0337 SrCl2) FEP(Zy 16" 0.6” -85 +200 15.0 Tl A2 0 RE,
M, /15200001 020FT7/O067)5CCS - To60” oPC(2y FEP 14 06" 55 +2il) 185 bl shivkled
B S : M7 HIROGST
M177158-00001 m77sUCs 116 . SrC(2)y FEP 1957 1.0” 35 200 B60 | Linswept M7 élkRe
TAL7 A6900001 41207/ 00475CCS 0837 SPC FEP 0717 0.4 55 200 6.3 Dot M7 G RC
M17 /170-00001 377 (5CCS 116" GpC FEP AT 0.9” 53 #2000 390 Uinswept M7/ GE-RC
W17 [172-00001_0201 710007 )50CS oeb” - SPC FEP  0u8” 0.5" 55 +200 115 . Unswupt M7 3R
L,g‘ll_?fl?ml VoL (FA3127)8CCS | 285" 5pC(2) FEP e { A .07 -35 4200 175.0 Linswupt M7 /127 R
MI7/175-00001 U363 (1470087)5C 1167 SPC2) FEP 3U0° 107 255 1200 500 Unewopl 5117, 175 1%
M7 1176-00002, BRI 0EMSPAR) 0427 5pA PFA 1297 0.6” L35 2230 180 Comtrodled impuedar
L ) Lwinan
I’I'FETapeWrap Jacketed RG Cables ~
CRGAZAJU 012077 FO04)5CLS . 063 SPC O PTEE o 05" 55 1280 10.0 Flexible, 2300 ¢ rat:
RG IBEAJT._02017(7/0067)5CCS 060 SPC PTFE 1KY 0.5" -55% + 150 11.0 Fleaible, 2507 C, rate
G 195A/ 15012077 /.004BCES q02 SpC PTEE 1417 07" 55 1250 18.0 Floible, 230 (ot
RG 196 AU 2077 /.004)5¢C8 034 SpC PTFE 67" 04" 55 + 250} 6.0 Flexible, 2507 L. rab

Electrical Characteristics:

!mpeden.a'} Capacitance

Max. Operating .

M17 Nrmber (ohms) | . pF[fy | Voltage (RMB)

Mi7760-RGI4Z S0 +/-2 79.4 1900 - 5.5

MI7;03-RGIZS S4f-2 29.4 1000 164

~ JHaa0mi_ 50+/-2 204 1000 6.0

V17794-RGIZY 75 +/-3 194 1200 -

MI7795-RGIE 95+/-5 - Thad 150}

M7 N0-RGI2 75+/-3 19.4 2300 - 80 - 26,0 - -

Mi7; 111-RGAu3 50 +/-2 19.4 1900 3 8.0 15.0 28.0 - -

M17:N2-RGAH 50+/-3 203 . 3000 27 6.4 1.1 220 A - [T
M7/ aRGAE 504/-2 29.4 1200 no 21.0 R0 58.0 - - Y
M7 127-RG393 T 50 +/-2 29 .4 2500, 2.4 50. 5.8 180 2 37.0 T
M7 8RO 50+/-2 294 1900, - s 10.5 17.0 38.0. ) 780 e
MI77131-RGA03 50 +f-2 364 006 - 37.0 - - . PR ST
M17/152-00001  50+/-2 294 EV 2N 11.5 T 24.0 a0 75.0 noo . 1700 O LY
M7/ 15500001 50+/-2 2494 S1900 9.5 - - -

Mi7/1esn0om  50+/-2 294 1000 29.0 - -

Mi7/170-00001  50+/-2 29.4 1900 8.6 - . -

Mi7/ 720000 50+/-2 264 1200 21.0 - - -

M17/174-00000  50+/-2 294 25000 ¢ - - 5.0 - - - o
MI77 17500000 50 +/-2 24.1 1900 105 - -

MI7: 760000 77 -7 190 1000 - - - -
IFTEF Tape Wrap Jacketed RG Cables i -

R(; 187 AL 75 +{-3 1.4 1200 . - 21.0 - _ -

Re 188 AU 50 +/-2" 29 4 1200 10 1.0 380 58.0) - N

R{; 195 A7 U 95 +f-5 15.4 1500 17.0 - 5T
RN 50+/-2 14 4 1000 t ) 59.0 - e

“Afaxivmon fregueec e are thowe is refrrenced on udic
as Hhe speciaton recomiends Biese cubles should not be e

dednial shant sheeis of Ue MI-C-17 spevifivition. No ordries are groen for nsiept censdnn
gl 1000 =, CA figures referaned afose are spnenaatd dirifess abfieriose spoatd



 Elastollan® S Series - -

Technical Bulletin " Polyester Type

Flastolian® S series of products are polyester-based thermopiastic polyurethanes thal exhibit good hydrolytic stability. They also
exhibil good oil, fuel and solvent resistance. These produeis can be injection molded, blow molded and exiruded. All grades
shouid be dried betore processing. Elastollan” products can be slored for up 1o 1 year in their original container, Containers
should be stored in a cool, dry area. .

Extrusion grades: S85A and S90A
Injection molding grades: S85A to 364_0

) Physical Properties ASTM
Units | Method S585A° S90A” so5A° so8A’ S$600° $64D°
|_Specific gravily . grfem® | D-792 1.22 1.23. 1.23 1.24 1.25 1.25
Hardness Shore A D-2240 85+ 2 92% 2 961 2 98 &2 -
D - 41+ 2 48+ 2 54+ 2 60t 2 6412
Tensile sirength MPa D-412 k2] 3s 42 42 43 39
- psi 4900 5600 6100 5100 6200 5600
Tensils slress D-412
@100 % etongation MPa 6.9 11 14 19 . 22 27
psi 1000 1550 2000 2700 3200 3900
@300 % elongation MPa 14 20 26 3z, 37 37
psi 1480 2900 3800 4700 5300 5400
|_Elongation @brk. ) 1% D-412 . 690 540 510 425 450 380
Tensite sel @brk. % p-at2 35 55 70 80 116 135
Compression Sel, %
22 hes @ 23°C % 25 25 25 -30 40 45
22 hrs @ 70°C ~ 35 45 45| 45 50 55
Compression Set, % % 45 35 35 40 45 50
J Tear siwength Nimm | D-624 104 128 154 185 85 | 230
. fin. DIEC 590 730 875 1050 1150 1300
Abrasion resistance mg D-10447 25 25 30 50 | 50 50
{Loss) {Taber)

Tasi sanples wers cored 20 hours @ 100°C batovre testing.

HWOTE: t ;hew producis can only be osdered i minimum guanubies. Plesse contiacl your spies representaliva for details.
2 H- 18 whual, 1000 gm weight and 1000 cycles.
Products with an M designation do not contain hydrotytic stabiizers Contacl Elasioan Technical Service Rep for lurther inlormalion

Canstion: Cofitact with product dusls lrom tegrinding operations may causa y iritation of he eyes and the respiratory ract, Use with Tocal eahausl Urder hol mell processing conghons
[170-230"C), wisr personal proluctive equipment o pievent thenmuk bums .

Fissh ald; EyesFlush eyes ity Aomig waler ul least 15 minules. 1iritation devidops, consull a physicion  Shin-Skin contack wilh bal ah may ciuse Meindl bunty Cull a physiciny .
inmesdistaly  inhatationf vapors genesulad o the hol meh process are inlksled, rove o fresh dir, Aidd in bieathing. W bieathing difficultiss deveiop, see A physisianimanadiately

In casn ol fire: Use waict fog, loam. CO,, or diy cheancal extinguisTeng mdis Firehghlers shoust bu eoupped with sed-contained brgpiting apparatis and turmout guar

Disposal: Wauie maleial. whused conlents and saiply CHManess must L spased of i1 accosdance with spplicable fucal. stale of tederal regulztions - Reler la our Malenal Satety Dala Sheettor .
specific disposol insuucrions .

in case of chemical smargency: Call CHEMTREC day or naght for assislance aisd infonnalion concerting spilled maledal, fire, txposure and olher chemicdl acodents §00-424-3300 .

Alleritlon: This product is said selely o usa by Ingustoal instlutions  Refer to our Matenat Safely Dala Sheel regaciting salely, usage. applicatons, hazords, proceduras and dispos of this
product, Consul your supenssos or addstional information.

N wadraikios of 3y hed, okt #EDes OF auptiet), mchile) M J1dieE of MictChantatahly of diliess 104 @ pRUCHat puipess, 3 made legaiding puodudts dewnbad o desis, Uata o diharinuton 3 Forih or hat N Prichats Oe suns.,
daba oF KHOI kNI iy Bir usied wibOul ifringg Uik iiteliuClual guopeny ngists o Others M0 Case shull T desenphons mionpalon, daw of dasgus rovided bi condeted 3 pan of o loins i condhiony of sate Furtna st )
waplusaly Lo st nd M) wgtvs T e desciptions, Susighs, dals el 1h Jud by BASF B dee w pruvidud gratlis 3 BASF 25205 10 Gobiston 0 Istatity for the descupiun Gewgns Juls 3wl ml;.un.us)l; groun
o deaios OB AT # 31l DRy g e Sl scusiod 3 yOur NSk

BASF Cwporauon, 1609 Biddiu Avenve, Wyandvite, Michigan 48132 007 H92-3111 421, yowee Jaga) Coipiebaalonan

| 'BASF



MPanlite L-1250Z

C_atego;'-y Umt - Test Method Condition ' ' L-—11 gg 0z
{Melt volume flow rate em®/10min ~ |} 150 1133 300°Cload t.2kg ‘| = B
 [Density | ke/m’_. 1SO 1183 — 1200
[Water absorption rate % 1SO 62 in water 23°C24h - 0.2

Light transmission " . 9 ASTM-D 1003 | thickness 3mm 88 .
Refractive index - ASTM D 542 ' - 1:585
Tensile modulus MPa : imm/min__~ 2400 -
Tensile stress at yield MPa 1SO 5271 50mm/min - 61

" ) " and S
Lans,.llelsttralrjl at :lre!d - % 1SO §27-2 50mm/ m1l"1 6
ominal tensile strain a % . 50mm/min 350
Jbreak ‘ _ ,

Flexural modulus MPa 'I SO 178 me/ma.n 2350
Fiexural strength MPa ‘ 2mm/min 93 -
Charpy impact strength KJ/m? 1SO 179 unnotched NB

, ‘ _ notched 16
IHeat deflection °c 1SO 75-1 and 1.80MPa 129

temperature 1S0 75-2 045MPa 142
ot softening c ISO 306 50°C/h 50N 149

emperature : ”

Mold shrinkage o In-house para.ll_el 05~0.7
| method vertical 05~0.7
l . N

Coefﬁc_uent of linear % 107/°C 1SO 11350-2 paraliel a7

expansion L vertical 0.7

Specif_ic inductive - IEC 60250 j00Hz at

capacity - 1MHz 3

. —4 ,
IDielectric loss tangent x10 IEC 60250 100Hz 10
. . x10 . 1MHz ‘ 80

Volume resistivity Qern 1IEC 60093 — 1% 10"

Surface resistivity - Q IEC 60093 — 1% 10"
'Withstand voltage MV/m IEC 602431 short time test’ 30

Tracking resistance — IEC 60112 — : 250

o B ' _ V-2(0.40mm)

JFlammability UL 94 HB(1 5mm)

: electric 1.47mmt 125

Temperature index C UL 746B impact 1.47mmt 15

non-impact 1.47mmt 125

¥ The values listed are specification values,

not certified values.




T _ | EP-330 .
Two-part adhesive 1590 High-Super 5 | (HighSuper30). EP-331 1500 Super
ST . . curing for curing for ~ ) _
Feature curing for 5 min type 30 min type uoa,_.ﬂmmﬁumm_%os Standard type
| . . Translucent, ! Translucent, | Clear, light | Clear, light .
>,uomm$:nm Base  Clear, blue blue pink yeliow yellow Translucent
R Clearight .| Translucent, | Translucent, | Clear, fight | Clear, light h
{ar : t yellow
Hardener ~yellow light yeliow mitk white | yellow brown Light y
. |Base .~ 8 120 80 7 25 100
Viscosity . | . _ | _

(Pa-S/20 ou Hardener 12 70 170 . 7 60 50
m_um%n Base 117 1.17 117 . 118 116 114
gravity: |
(glem?)  |Hardener 1.1 1.15 1.14 1.16 . 097 0.99

Mixing ratio(Base : Hardener) | 1:1 7:1 1:1 1 1:1 101

* Pot _.:m_ Within 5 min | Within 5 min | Within 30 min | Within 30 min Within 1 br Within 1 hr

Tensile shear stength(N/mm?) 19.0 18.0 17.5 17.6 157 1. 1541

T-Formed peeling adhesicn (N/mm) 2.71 0.31 0.47 . . _ 0.40 _

- Hardness(shore D) 77 | 77 82 | 7 82 |
Coefficient of finear expansion . | _ . | |
effi W
(x10%) 8.6 07 | 871 4.1 7.1 |
Tg(°C) | Y 43 - 537 |
Volume resistivity(Q + cm) 4,9x10% 3.8x10 | 36x10" | 1.1%x10%
Coefficient of water %mo_ﬂgo:@_u i 2.5 2.3 _ 0.8
Capacity standards Base | 6gset | Www_m: w .um.w |- Base moow% T kg, | 15gset
1 kg i 15gset | _ 1kg | 3kg, 15kg - 40 q set
Hardener | 25gset (Hardener3kg, Hardener |  Hardener g
G 6gset 15gset, . 500G, 1kg. 419 "
1 kg | 80gset | “gogsel | 1kg | 3kg 15kg | g s€

——
—
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