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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
13VSWR ..o 1.92 Max.

1.4 Return Loss............... -10dB Maximum
1.5 Electrical Wave............ 1/2 A Diople

1.6 Gain....covvveieeaaenn. 1.8 dBi

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

2. Physical Properties :

21 Cable...ccoeeereeieenennn... 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
2.6 Color vt Black

2.7 Connector.................. SMA Plug Reverse
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Cable Specification

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

1. Construction :

1 Conductor................... 30AWG 7/38 SCCS
2 Dielectric......cocovvveiinnt. PTFE OD:0.033"+0.002"
3 Shielded...................l. 38AWG SPC OD: 0.051" Nominal

4 Jacket...ooeiiiiiiiin, FEP OD : 0.071"+0.004"

2. Physical Properities :
1 Weight per 1000ft.......... 6.3 Ibs Maximum
2 Bend Radius................. 0.35" Mininum
3 Operating Temperature Range -55°C~ 200°C

3. Electrical Properities:

1 Impedance................... 502 ohms

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

3 Cut off Frequency.......... 116 GHz'

4 Attenuation.................. 45.0 dB/100ft @ 1GHz
64.4 dB/100ft @ 2GHz
79.7 dB/100ft @ 3GHz
92.7 dB/100ft @ 4GHz

104.3 dB/100ft @ 5GHz
115.0 dB/100ft @ 6GHz




Mil-C-17 Coaxial Cable
QPL Approved

Single braid Double braid

Harbour supplies a complete line of high temperature, high performance QPL approved MIL-C-17 coax cables for the militar

commercial and industrial app!uatmm The specific MIT constructions referenced are manufactured in accordance with the mN
nmfzwzszun of the MIL-C-17 specification. The MIL-C-17 specification defines complete physical and electrical characteristios
for cach M17 part monber, including dimensional parameters, dielectric materials, shicld construction, mavinun attenuation,
and VSWR levels.

VSLWA Sweep Testing

When sclecting a 50 ohm coaxial cable, constructions with VSWR requirements are recommended. Mamufact urmo wind sweep
festing cables with concern for VSWR ensures a quality cable free of spikes over the reterenced frequency range. (Nofe the fest
frequencies specified it the electrical characteristics section.)

Precision PTFE Dielectrics
All of the high temperature, high pertormance coax cables listed have PTEE diclectrics with high diclectric stre neth and lowe
capacitance in proportion to the diclectric constant. All PTFE diclectrics ave manufactured with folerances hv/mf Hhan the

3

MIL-C-17 specification to ensure uniformity of electrical characteristios, especially impedance, attenuation and VSWR.

Tape wrapped PTFE Constructions

Harbour also manufactures PTEE tape worapped cables to a pr eviots revision of the MIL-C-17 specification. These constructions
can withstand operating temperatures up to 250° C. versus 200° C. for FEP jacketed cables. Also, PTFE tape wrapped cables are
generally more flexible than their FEP jacketed counterparts.

UL Approvsls
Allof Harbour's MIT part numbers mannfactured fo the MIL-C-17 specification nay be ordered with UL and FI4 approvals.




Physical Characteristics:

Mil-C-17 Coaxial Cables

Center PTFE Overall - Minimum
M17 Number|  Conductor | Dielectric|Shield| Jackef| Diameter| Recommende
Diameter Bend Radius.
M17/60-RG142 DA77 SCUsS 167 SPC(2y FEP 195 1.0 ; 43.0
M17/93-RG178  01207(7/.0047)SCCS 033" SPC FEP 07 0.4” SRR 200 6.3
M17/93-00001 012070700478 CCS 033" SPC PFA 071 0.4” S35 4230 6.3 MI1E 93 RS
wientended temp. ra
M17/94-RG179 o1 (/z( 1SCCsS 063 SPC FEP NIt 04" SR8 4200 10.8
M17/95-RGI80 012077/ 0047 )H( (@) 1027 SPC FEP RE 0.7 =55 200 19.8
M17 /110-RG302 O2R375CCS 146" SPC FEP 2027 1.07 35 200 40.0
M17/111-RG303 O377SCCS 118" SPC FEP 7 0.9” 255 200 31.0
M17/112-RG304 AR9 SCCS 185”7 SPC{2y  FEP L2807 14" A5 200 94.0
M17/113-RG316 020177006750 CS 060" SO FEP 97 0.5” 55 200 12.2
M17/127-RG393  0947(7/.0312718C 285" SPC(2)  FEP 39 2.0” AR 200 165.0
M17/128-RG400 A()?M”(I‘U,UUH"}S([ 1167 SPC(2y  FEP RERY 1.0” A5 200 50.0
M17/131-RG403 DOSCCS 0337 SPC(2) FEP(2) 1o 0.6” A5 1200 15.0 Triavial M17/793-RC,
M17/152-00001 .)7() (/ }()(n 150 CS 060 SPC2Y FEP 1 0.6” S55 4 200 185 Double shielded
N7 TIR-RG3 e
M17 /158-00001 O3775CCS 167 SPC{2)  FEP 1957 1.0 AR 200 56.0 Uinswept M7 760-RU
M17/169-D0001 01207770045 CCS 0337 SPC FEP 0717 0.4” -55 4 200 6.3 Uins swept AT 93 RY
M17 /170-00001 AR7SCCS 167 SPC FEP [ .97 S55 4200 39.0 & nswept N7 T RC
M17/172-00001 02017/ 0067 )5CCS 060" SPC FEP uR” 0.5 =535 4200 11.5 Linswept \H FI3-RK
M17/174-00001  0947(7/.03127)5CCS 2857 SPC{(2) FEP Rt 2.0 35 +200 175.0 Unswept M7/ 127-Re
M17/175-00001 03847(19/.0087)5C 1167 SPC@2) FEP 5907 1.07 55 4200 50.0 Unswept M7/ 1281
M17 /176-00002 023577190057 PA(2) 0427 SPA PFA 2ar 0.6” SRR 2230 18.0 Controlled impeda
LW
PTFE Tape Wrap Jacketed RG Cables
RG187A/U 207770040500 063 SPC PTFE o 0.5" 10.0 Floxible, 2500 orat
RG 188 A/U 02017 (770067 -CCS 060 SPC PTFE Bkt 0.5" 11.0 Pleaable, 2507 O ot
RG195A/U 012077 7.000CCS 102 SPC PTFE REIN 0.7 18.0 Flonible, 2507 Corot
RG 196 A/U 0120077 7.00405CCS 034 SiPC PTFE 0677 04" 6.0 Flexible, 2500 O rab
Electrical Characteristics!
{mpedence } Capacitance| Max. Operating Muaximunt atf
M7 Number {ohms) (pFift) | Voltage (RMS) | 100 MHz 400 MHz
NMITIH0-ROGTA2 50 +/-2 294 1900 55 11.7
N7 9VRGITS B0 +/-2 294 1000 160 33.0
N7/ 93-00001 50 +/-2 294 1000 f6.0 33.0
MI7/94-RGI79 75+ /-3 194 1200 21.0 -
N7 795-RGTRO 95 +/-5 16.4 1500 17.0 -
A7/ TT0-RG302 75 +4-3 1944 2300 - 8.0 - 26.0
M7/ TH-RG303 B0 +/-2 294 1900 3 8.0 150 28.0
MI7/112-RG30UE 50 +/-3 2.4 3000 27 6.4 i 220 3.0 KRS
M7/ H3-RG36 50+ /-2 294 1200 1o 21.0 38.0 58.0 - - 3.0
NI 127—!{(}3‘!3 50 4/-2 244 2500 24 5.0 8.8 18.0 24.6 370 1.4
A7 128 N(A 50+/-2 29.4 1900 4.5 10.5 17.0 38.0 304 78.0 124
M7 13- E\( 403 50+ /-2 204 1000 - 37.0 - - - - RN
MI7 /152 (H 50 +/-2 29.4 1200 1A 24.0 RISKY 75.0 11D 170.0 {24
M7 158~ mmi 50 +/-2 244 1900 9.5
M7 16900001 50 4 /-2 294 1000 29.0 -
M7 OI70-00001 B0 +/-2 294 1900 B.6 -
AT 17‘:-(3tmm 50 +/-2 29 1200 21.0 -
M7 217400001 50 +/-2 2494 2500 5.0 -
N7 F5-00001 50 +/-2 244 1900 105 -
N7 T7R-00001 77 /-7 fu.) 1000 - - i
PTIE Tape Wrap Jacketed RG Cables
RO IRT AU 75 +/-3 194 1200 - 21.0 - 3
ROTSS AL 50 +/-2 2494 1200 Ho 21.0 84 58.0
RO TUS AU 95 +/-5 1504 1500 17.0 )
RO, Tos AL 50 +/-2 29,4 1000 ) 29.0
yrrrin frectenc s ure Hiose us refirenced o individual st <heels of the ML pecifwation. No calues gre \mu fm tarseept consdricion
ion recentiends these cables shondd aof be wsed aboce J00 M2 AT wreforenced J!”:h\ are senntiad pnless offiericnse specificd




.. . 11-15 Santai Rd., Hsinchuang, Taipei Hsien, 242, Taiwan, RO.C
W.lemg Electric CO‘? Ltd. Tel: 02-29016164 Fax: 29050644 E-mail: shenbinnizing@yahoo com t

A3132PS00] FEP INSULATED | PAGE I

PRODUCT HIGH-FREQUENCY COAXIAL | ISSUED | 21.Oct 2003

SIANDARD CABLE | REVISED -
I - Scope

This specification presents a FEP insulated high-frequency coaxial cable AWG 32, 1.13 mm
O.D. for internal wiring of electronic equipment, such as Computer / Notebook with wireless
communication systems.

Il - Construction

2
- Item Unit Details i
1. Inner Conductor Material — Silver coated copper
Composition No./mm | AWG32o0r7 x 0.08
Dia. (approx.) mm 0.24
2. Dielectric Material | - Extruded FEP
Thickness mm 0.22
Nom. O.D. mm 0.68 +0.02
Color — Natural
3. Outer Conductor Material —— Silver coated copper
Composition | -— Braided (16 /4 /0.05)
Dia. (approx) mm 0.90 + 0.03
4. Jacket Matenal — Extruded FEP
Thickness mm 0.10
Standard colors are Light Grey,
- Color Black, Dark Grey

APPROVALS | S2/m My /%m}‘

B
“x P -




11-15 Santai Rd., Hsinchuang, Taipei Hsien, 242, Taiwan, RO C
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A3132PS00] FEP INSULATED PAGE. 2/2
PRODUCT HIGH-FREQUENCY COAXIAL | ISSUED |21 Oct 2003
STANDARD CABLE REVISED o
111 — Characteristics
ltem Unit Specified Value ~ Note
Temperature Rating C 200
Voltage Lasting \Y 250
Dielectric core: No breakdown at
Spark test
AC 1.5kV for 0.15 sec.
Dielectric strength —_ Jacket: No breakdown at Spark test
AC 1.5kV for 0.15 sec.
No breakdown at Outer conductor to
AC 500V for 1 min. inner conductor
Inner <.:0nductor Q/ km 525 at 20°C
resistance
Insulation resistance | MQ / km Min. 1500 at20C
Charactenistic 0 50+ 2 TDR method
Impedance
Capacitance pF/m 98 at | kHz
2.0 1.0 GHz
- 2.9 2.0 GHz
. _ 3.6 30GHz
Attenuation. (nom.) dB/m 40 4.0 GHz
47 5.0 GHz
444444444 ) 5.2 6.0 GHz
Approx. Weight g/m 3.15
A
S
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1. Antenna specification & testing results
Description: Dipole antenna

1-1Antenna Electrical specification

1. Frequency range: 2400 — 2500MHz
Gain: 2.0dBi  Omni, Average gain
VSWR: 2.0
Polarization: Linear, vertical
Impedance: 50 Ohm
Connector: RP-SMA plug

o a M DN

Py

( Reverse Polarity meets FCC part 15. 203 Requirement )

2. Antenna Mechanical Testing Results
Condition Non operating during test.

2-1 Endurance test result: RFA-02-C2m2

1. Number of connection/disconnection of the connector 500 cycles
2. Number of 360° rotation of the connector 1000 cycles
avidatory Guaranty of functionalities after test.
2-2 Resistance test result: ( tests are applicable to all parts and both sides. )
2-2-1 Traction test result:
1. Traction force applied 3 times on plugs during 15 second 1 kg
aktatory No mechanical damage tolerated. Guaranty of functionalities after testing.
2-2-2 Bending force test result:
1. Number of 90° at the hinge parts and bending on one direction with 1 Ibs force: 1000 cycles.
2. Bending at the antenna hinge parts reversely guaranteed the quality under 1 kgw force.
2-2-3 Top cover & joint Tensility test result
ést equipment: IMADA FB-50K
.Minimum pull test force: 8kgw
.2Maximum pull test force: 15.5kgw

.Average pull test force over 10kgw

Testing items 1 2 3 4

Reference force specification 8kg

Torsion test data 15.5kg 10.5kg 12kg 15kg
Decision ( Result) OK OK OK OK

Mandatory No mechanical damage tolerated. Guaranty of functionalities after testing.




3. Environmental Testing Results
3-1 Storage test results

Condition%  Non operating during test.

Cold: -40'C during 72h (IEC 68-2-1 standard Ab/Ad test)

Dry heat: +60'C during 96h (IEC 68-2-2 standard Bb/Bd test)

Humidity: +25'C at 95%R.H. during 4 days (IEC 68-2-56 standard Cb test)
Mandatory% No mechanical or visible damage tolerated. Guaranty of functionalities after test
3-2 Operation test results

Condition% Operating during test.

Cold: -10'C during 48h (IEC 68-2-1 standard Ab/Ad test)
Dry heat: +55'C during 48h (IEC 68-2-2 standard Bb/Bd test)
Composite: -10'Cto +55'C  95%R.H 4 cycles(IEC 68-2-30 standard Nb test)

Mandatory% No mechanical or visible damage tolerated. Guaranty of functionalities during and after test




Antenna Radiation Patterns

11b dipole Antenna Radiation Pattern : E-Plane

5~

u..:

6—.
-0
15

- 180

V-plane Co-polarization Pattern

=240 GHz; Peak Gain =2.01 dBi
* 2.45 GHz; Peak Gain = 2.08 dBi
= 2,50 GHz; Peak Gain =2.09 dBi

11b dipole Antenna Radiation Pattern : H-Plane

=15 S

160

H-plane Co-polarization Fatiern

=240 GHz; Peak Gain = 1.85 dBi
2.45 GHz; Peak Gain = 1.9 dBi
= 2.50 GHz; Peak Gain = 1.92 dBi



Antenna VSWR / Return Loss

11b Antenna dipole VSWR

25
2.4
2.3
22
2.1

2.0 -
1.9-
1.8
1.7
1.6
15
1.4 4
1.3
1.2
1.1

VSWR

<1> 240 GHz: 1.560
<2> 245 GHz: 1.269
<3> 2.50 GHz: 1.599

1.0 +——
20 241

11b Antenna Return Loss

T
22

23

24 2.5 26

Frequency (GHz)

2.7 2.8 2.9

3.0

IS11| (dB)

<1> 2.40 GHz: -13.20
<2> 2.45 GHz: -18.52
<3> 2.50 GHz: -12.75

2.1

2.2

2.3

| L B
24 2.5

Frequency (GHz)

26
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3.0





