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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 ..., 1.92 Max.

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

1.6 Gain.......ocoveveeniinnl, 1.8 dBi

1.7 Admitted Power............ 1w

21 Cable........cccoviiina.. .. ¢ 1.13 Coaxial 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 ....ovviviiiiniiinn., Black
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REV | _DATE DESCRIPTION
CG-435 X1_| 0772972004 New Issue

X2 {08/06/2004 Changed Cable Length
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A S 0} | 8 | Connector MHF Connector 1
825 v 7 Cable ®1.13 Cable 1
; 6 | Insulator POM , White 1
5 | Ground Tube Brass ; Ni Plated |
4 Rivet Brass , Cr Plated (Black) 2
3 | Antenna Base PC Color : Black I
2 | Antenna Base PC Color : Black I
1 | Antenna Body TPE Color : Black 1
NO DESCRIPTION QTY[ REMARK
ROVED =
XX | 130 . EE 97 =
USTOMER:  BAARHR I ERAF
— »\\ /% * Wha Yu
M PARTNO :
p—— INDUSTRIAL CO.,LTD.
CUSTOMER'S SINGATURE X |0 PARTNAME: Antenna Cable Assembly - " =
XX | 205 W.Y PINO C028-510216-A I?% %ﬁ E % HX {]} ﬁ BE (L\ EJ
DRAWING THIS DRAWING, AND IT'S INHERANT DESIGN CONCEPTS,
Xxx | 401 57 REV | UNIT [FILE - ARE THE PROPERTY OF WHA YU AND AS SUCH MAY NOT
BE COPIED, REPRODUCED, OR GIVEN TO THIRD PARTIES
@ E}— n é X2 | m/m |SHEET: in WITHOUT THE WRITTEN CONSENT OF WHA YU.
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- WHA YU INDUSTRIAL CO., LTD

RF Antenna Assembly
P/NO :C028-510216-A SPEC: 2.4GHz

Collocate PCB External cable length : 85 mm
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WHA YU INDUSTRIAL CO., LTD

C028-510216-A
Far-field amplitude of C028-510216-A(X2)-H.nsi
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. . . 11-15 Santai Rd., Hsinchuang, Taipei Hsien, 242, Taiwan, ROC
NlZlng Electric CO‘) Ltd. Tel: 02-29016164 Fax: 29050644 E-mail: shenbinnizing@yahoo. com.tw

communication systems.

11 - Construction

T

A3132P5001 FEP INSULATED PAGE 1/2
PRODUCT HIGH-FREQUENCY COAXIAL ISSUED | 21. Oct. 2003
STANDARD 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

{tem Unit Details
1. Inner Conductor Material 1 e Silver coated copper
Composition No/mm | AWG320r7 x 0.08
Dia. (approx.) mm 0.24
2. Diclectric Materigl 1 . Extruded FEP
Thickness mm 0.22
Nom. O.D, mm 0.68 + 0.02
Color — Natural
3. Outer Conductor Material 1 e Silver coated copper
Composition 1 Braided (16/4/0.05)
Dia. (approx) mm 090003
4. Jacket Material oo Extruded FEP N
Thickness mm 0t0
Dia, mm 113 +005/-0.08
Standard colors are Light Grey,
Color . ,
) - Black, Dark Grey
| Note - § MADE? BYv m«"/;j‘f . 1,{/54-\
1 i APPROVALS | B chond
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Nizing Electric Co., Ltd. ¢ 0220016164 Fax: 20050644 E-mail shenbinnizing@yahoo.com tw

~ A3132PS001 FEP INSULATED PAGE 212
PRODUCT HIGH-FREQUENCY COAXIAL ISSUED | 21. Oct. 2003
STANDARD CABLE REVISED

11 - Characteristics

Item Unit Specified Value Note
Temperature Rating T 200
Voltage Lasting \ 250
Dielectric core: No breakdown at Spark test
AC 1.5kV for 0.15 sec. ~
) . Jacket: No breakdown at
Dielectric strength — R Spark test
AC 1.5 kV for 0.15 sec,
No breakdown at Quter conductor to
AC 500V for I min. inner conductor
Inner f:onductnr O/ km 525 at 20°C
resistance
Insulation resistance | MQ /km Min. 1500 at 20°C
Characteristic o 5042 TDR method
Impedance
Capacitance pF/m 98 at | kHz
2.0 1.0 GHz
_____ 2.9 2.0 GHe
, 36 30GHz
Attenuation. (nom. ) dB/m 42 4.0 GHz
4.7 5.0 GHz
5.2 | 6.0 GHz
Approx. Weight g/m 3.15
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KURABE INDUSTRIAL CO.,LTD

SP3830M-X FEP INSULATED PAGE 1/4
or HIGH-FREQUENCY COAXIAL ISSUED 17-9-2001
PRODU CABLE REVISED
STANDARD (FWS 5022)
1. SCOPE

This standard covers "FEP insulated High-Frequency coaxial cable”.

2. CONSTRUCTION

Construction and dimensions of the cable are shown in Figure.1l and Table 1.

3. PERFORMANCE
Performance of the finished cable .is shown in Table 2. The test methods are in accordance
with applicable test methods described in JIS C 3005.

Inner Conductor

Dielectric core

Outer Conductor

Jacket

Figure 1.

NOTE : MADE BY
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KURABE INDUSTRIAL CO.,LTD
SP3830M-X FEP INSULATED PAGE 2/4
HIGH-FREQUENCY COAXIAL ISSUED 17-9-2001
e CarLE v
(FWS 5022)
Table 1. Construction
Item Unit Specified Value
Inner SMate;ial - -;- Silver coated a;x/gegled copper wire
tranding o./mm .08
Conductor Dia.(approx.) 0.24
Material — FEP
Dielectric | Thick.(nom.) mm 0.22
Core Dia. mm 0.68+0.05
Color — Natural
Material — Silver coated annealed copper wire
co?ngzor Type — Braid _ (16/4/0.05)
Dia.(approx) mm 0.93
Material — FEP
Thick.(nom.) mm 0.10
Jacket Dia. mm 1.13 +0.10/-0.06
Color — Standard colors are
white,black,blue,brown,and gray.
Table 2. Performance
Item Unit Specified Value Note
Appearance — Faultless in visible —
Inner ¢ onductor Q/km Max.597 at 20T
resistance
Insulation resistance | M€ -km Min.1500 at 20C
Dielectric core: No breakdown at Soark test
AC1.5kV for 0.15sec. park tes
Dielectric strength - Jazléef '51;2,1;.;3%]“11;:}2 at Spark test
No breakdown at Outer conductor
AC5H00V for 1min. to inner conductor
Heat resistance for - Shrink or expansion of dielectric X
solder core are not more than 0.5mm )
Capacitance pF/m nom. 98 at 1kHz
Characteristic Q 50£2 TDR method
impedance
2.0 1.0GHz
2.9 2.0GHZ
Attenuation dB/m 3.6 3.0GHz
(nom.) 4.2 4.0GHz
4.7 5.0GHz
5.2 6.0GHz

¥ After immersion of dielectric core, 10mm into soldering pot which is 230C for 5 seconds,

shrinkage or expansion of the dielectric core must not exceed 0.5mm.

NOTE :

MADE BY
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KURABE INDUSTRIAL CO.,LTD

SP3830M-X FEP INSULATED PAGE 3/4
HIGH-FREQUENCY COAXIAL ISSUED 17-9-2001

PRODUCT CABLE REVISED

STANDARD (FWS 5022)

4. INSPECTION )
An inspection is took place in accordance with applicable test methods. The cable has to pass
the specifications described Table 1 and Table 2.

5. TEST METHOD
The test methods are in accordance with applicable test methods described in JIS C 3005

(Test methods for rubber or plastic insulated wires and cables).

6. TEMPERATURE RATING
150 C

7. VOLATGE LATING
250V

8. MARKING ON TAG
Each reel of finished cable is tagged to indicate following information:
(1) Designation of the cable,
(2) Conductor size,
(3) Length,
(4) Date of manufacture or LOT No.,
(5) Specification No., and

(6) Manufacture’s name,

9. PACKAGE
The finished cables are cut into a shipping length of 200 meters, reeled to paper bobbin and
packed securely to prevent injuries during transportation. Odd length of the finished wires
should be accepted for shipping according to the condition of mutual agreement.

In the case no agreement is found, the condition stated in quotation shall prevail.

10. APPLICATION NOTES .
10-1. For use other than the use mutually agreed, compatibility should be carefully confirmed in
each practical use by user.

10-2. It is recommended to make a trial run for each practical application.

NOTE : MADE BY
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KURABE INDUSTRIAL CO.,LTD

SP3830M-X FEP INSULATED PAGE 4/4
T HIGH-FREQUENCY COAXIAL ISSUED 17-9-2001

PRODUC CABLE REVISED

STANDARD (FWS 5022)

10-3. In case a design for use of cable is changed, please contact our sales department, if
necessary. Do not use under extreme mechanical stress such as hard bending, tightening,
and twisting. The use under extreme mechanical stress may cause not only shortening the

life span of cable but also troubles such as decline of dielectric strength.

10-4. Handling precautions
(Do not hurt the insulation and sheath of the cable by making holes and scratches. And avoid

any sharp edge when wiring so as not to injure cables.
@Avoid unnecessary excessive force to cable, such as pulling, twisting, bending or tightening.

10-5. Storage precautions
Avoid continuous exposure to sunlight.

MADE BY In MM

NOTE : .
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Arnitel REFEMEHMEL

polyether esters

polyetherester
esters de polyether ﬂ
Units EM400 EM460 EL550 EL630 EL740 PL.380
Einheiten
Unites
1.17 1.16 1.20 1.23 1.27 1.18
C 195 185 202 212 221 197
4 m/m.k 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 26.9 35
Mpa 54 9.0 15.7 23 22.6 52
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/ NB NB NB NB 200 NB
kj/ NB NB NB NB 9 NB
kj/mi NB NB 20 4 4 NB
38 45 55 63 74 38
MV/m \ \ \ \ \ \
O.cm 5%10" 10" 10 10" 102 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 \ \ 3.8 \ 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 Amitel productcodes is illustrated wirth the following example:
UMS551.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 = biow 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.
Shore D

PR

M400  EM460  EL5 EL630 EL740
EM550  EM630  EM740

PL380 PL460 PL580

PM581

UMB51T  UM622

UMS551-V

UMS52

UMS552-V

Table 2.2 Amitel productrange for general purpose

Besides these multi-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.

; BN GAMelEL:  HAMEIPIE:.  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 potymers 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/EM630 is shown below.

(o]
(o] o}
R/\O 0\/\/\ o o
O R
o 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 oSBT

Figure 2.10: Simplified structure of Amitel EL630/EM630 .
Amitel EL630/EM630 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 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
VicatA | _(C) 200 1SO 306/A
Vicat B C) 125 1SO 306/B
HDT-B C) 115 1ISO 75-1
Table 2.29: Vicat and HDT data on Amitel® EL630 and EM630

Amnitel EL630 and EM630 have a melting point of 213°C as found in the second heating curve of a DSC.
The potymer will crystallize at 155°C using a 20°C/min cooling rate.
The thermal expansion coefficient of Amitel EL630/EM630 and is 1401 0* pm/m.K .

¢ Heat aging:

Armnitel 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 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 %ﬁ —— ]
sy S ‘\\
% — AR .
@ o S NESSD N\
ol 74D
o
E = 1000
Eg _— N S
=0 ~ < ~
%S oSS ~
3% SN N
e
S 100 E46D
c
2 <
e ~t
2
)
e
T T S B e o e AL S S o o 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 Amitel P datasheet.

2.8.33 Processing and Handling:

Amitel EL630/EM630 is a polyester with a density of 1.12 g/em® 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 li - 63 May 1998
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DsM (S

Arnitel® EL630/EM630

s Processing:

Amitel EL630/EMB30 shows a sin

gle melting point at 195°C in DSC. Processing conditions are shown in

the table below.
polymer zone 1 zone 2 zone 3 additional melt 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 Amitel EL630/EM630 and are shown below in graph 2.80
and 2.81 respectively.

Shear rate dependent of the melt viscosity of Arnitel EL.630.

Effect of melt temperature.
10000
EEeEt \
= 1000 —
[ =u
e T s
> :
®
o
[
2 .
> 100 Zos
10
10 100 1000 10000

Shear rate gamma (1/s)
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Amitel® EL630/EM630

Capiliar melt viscosity of Arnitel EM630.
240, 250 and 260°C.

10000
E 1 "\::».__
a 1000 =z
> H

] KT

H N
> N N
£ 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 g/10 min 7__|1SO 1133
MF1_240°C " g0 min 30 1SO 1133
Table 2.31: MFI for Amitel EL630/EM630.

s 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 SI 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 1ISO 527
Strain at break % 350 350 I1SO 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 | DIN53515
tzod notched 23°C (3 3;_2 KJim® NB NB | ISO 180/1A
izod notched -30°C F KJ/im* 4 4 1ISO 180/1A
Charpy notched 23 chn KJim* NB NB ISO 179/10A
Charpy notched -30°C (- KJim* 12 12 1ISO 179/10A
Data for dry natural materials.
" NB: No Break :

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

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

2.8.386 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
Dislectric strength KVimm 22 22 IEC 243-1
Relative permittivity (c,) at 1 kHz - 44 4.4 IEC 250
Dissipation factor (tan 5) at 1kHz - 0.018 0.019 IEC 250
Comparative tracking index - 600 600 IEC 112 -
Volume resistivity 10Q.cm 1 1 IEC 93
Surface resistivity 10Q 1 1 IEC 93

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

2.8.37 Chemical resistance:

Arnitel EL630 and EM630 are sensitive to strong bases and strong acids, especially at elevated
temperatures. In some halogenated hydrocarbons (like tetrachioroethane), 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 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.

Chapter I - 68 May 1998



HPanlite L-1250Z

Category Unit Test Method Condition L 20z
Melt volume flow rate cm>/10min ISO 1133 300°C load 1.2kg 8
[Density kg/m® 1SO 1183 = 1200
Water absorption rate % IS0 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 1Tmm/min 2400
Tensile stress at yield MPa ISO 527-1 50mm/min 61
. . " and :
Lens.llelsttran?' at ie!d - % ISO 527-2 50mm/min 6
ominal tensile strain a % 50mm/min 350
break
Flexural modulus MPa ISO 178 2mm/min 2350
Flexural strength MPa 2mm/min 93
Charpy impact strength KJ/m? 1SO 179 unnotched N
notched 76
Heat deflection c ISO 75~1 and 1.80MPa 129
temperature ISO 75-2 045MPa 142
Vicat softening o o
temperature C ISO 306 50°C/h 50N 149
Mold shrinkage % [n-house parallel 05~07
method vertical 05~0.7
Coefficient of linear 4 1o parallel 0.7
expansion x107/°C ISO 11359-2 vertioal 07
Speciﬁc inductive - IEC 60250 100Hz 3.1
capacity - 1MHz 3
_4
]Dielectric loss tangent x10 wy IEC 60250 100H: 10
X 10 1MHz 90
Volume resistivity Q'm IEC 60093 — >1x10"
Surface resistivity Q IEC 60093 - >1%10"
ithstand voltage MV/m IEC 60243-1 short time test 30
Tracking resistance —_ IEC 60112 - 250
- _ N V-2(0.40mm)
iFlammablllty UL 94 HB(1 5mm)
electric 1.47mmt 125
Temperature index °c UL 7468 impact 1.47mmt 115
non—impact 1.47mmt 125

¥ The values listed are specification values, not certified values.
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DOCUMENT CLASSIFICATION TITLE No.
Product Specification MHF series micro coaxial PRS-1176
ORI S S connector

1. Scope ./ K=
MHTF series micro coaxial connector is a wire to board connector for AWG#36,32,30 coaxial cable .
MHF series micro coaxial connector 3. AWG # 36,32,30F &Y —7 LV OEEXN VA Y —axsFT

HD,

2. Objectives / BHJ
This specification covers the requirements for product performance and test methods of MHF

series microcoaxial connector
AR 1. MHF series micro coaxial connector DYEREL B KMHIZ DWW TRET A,

3. Part No. , construction , material and finish  #5%. 6L R O B
(1) Part No. Plug : 20278- % * % R-08,-13,-18 , Receptacle : 20279-001E-01
(2) Construction, material and finish of the connector are covered as each drawings.
R, MR R OME BT, AREICEESN TODENET D,

4. Applicable cable / BW&HI—7 v
4-1 Part No. 20278-001R-08, 20278-011R-08
(1) Description
Inner conductor : AWG#36(7/0.05)
Silver plating annealed copper wire or silver plating tin-copper alloy
Dielectric core  : Fluoro-plastics ,diameter 0.4(+0.04,-0.02)mm , nominal thickness 0.125mm
Outer conductor : 8/5/0.05 , nominal diameter 0.65mm , silver plating annealed copper wire
Jacket : Fluoro-plastics , diameter 0.81(+0.04,-0.02)mm , nominal thickness 0.08mm
(2) Requirements
Characteristic impedance : 50(+3,-3)ohm by TDR method (raise time 40ps)
Nominal capacitance: 96 pF/m
Conductor resistance of inner conductor at 293K (20°C) : 1400 ohm/km MAX.
Insulation resistance : 1000 mega-ohm.km MIN.
Dielectric withstand voltage : no breakdown at AC1000V for 1 minutes.
(1) HER
FULEER © AWGH36(7,70. 05) SR AYFERFEIM EIITERAY 473 ADSRR
FEML o ToHEBE R0, 4(40. 04,—0. 02) FEHEEX0. 125mm
SERER © 8,5,/0. 05 EHESRO0. 65mm, FRAyFERERHR
Txlrobk o 7y FRRHE M0, 81(+0. 04,—0. 02)mm, EHEEX0. 08mm

(2) Ltk
BEEALE—F A . 50%3Q (TDR,5AXZA1540ps)
EEHERE : 96pF/m

293K (20°C) Bro L EARE AET 0 1400Q “kmILTF
MEERIERT  : 1000MQ -kmil E
[REEAE= : AC1000V- 145 B THeERBHE DO B|E

4-2  Part No. 20278-101R-13, 20278-111R-13
(1) Description
Inner conductor : AWG#32(7/0.08)
Silver plating annealed copper wire or silver plating tin-copper alloy
Dielectric core : Fluoro-plastics , diameter 0.68(+0.04,-0.02)mm , nominal thickness 0.22mm
Outer conductor : 16/4/0.05 , nominal diameter 0.93mm , silver plating annealed copper wire
Jacket : Fluoro-plastics , diameter 1.13(+0.08,-0.05)mm , nominal thickness 0.1mm

Form.Rev.0
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DOCUMENT CLASSIFICATION TITLE No.
Product Specification MHEF series micro coaxial PRS-1176
LR connector

(2) Requirements
Characteristic impedance : 50(+2,-2)ohm by TDR method (raise time 40ps)

Nominal capacitance: 97 pF/m
Conductor resistance of inner conductor at 293K (20°C) : 520 ohm/km MAX.
Insulation resistance : 1500 mega-ohm.km MIN.
Dielectric withstand voltage : no breakdown at AC1000V for 1 minutes.

(1) &Rk
FLER . AWGH32(7,70. 08) SRAYFBREAH E/ITIRAYF T AR
FEE . 7oERESMR0. 68(+0. 04,—0. 02) FHEFES0. 22mm
SMERERR : 16,7470, 05 EHESMEO. 93mm, ERAYFHKSAMR
Dwlroh o ZyFEBIREMEL 13(+0. 08,—0. 05) mm, EHEFEX0. Imm

(2)
BEA L E—F A 0 5022Q (TDR,7AXFA240ps)
EHEHERE : 97pF/m

293K (20°C) Br > L EAGEAEHET 0 520Q kmPLF
MalikH, . 1500MQ kmPl b
HE&EE . AC1000V 14 Bz THBEOEVWE

4-3 Part No. 20278-001R-32, 20278-011R-32
(1) Description
Inner conductor : AWG#32(7/0.08)
Silver plating annealed copper wire or silver plating tin-copper alloy
Dielectric core  : Fluoro-plastics , diameter 0.66(+0.05,-0.05)mm , nominal thickness 0.21mm
First outer conductor : 16/5/0.05, tin plating annealed copper wire
Second outer conductor :16/6/0.05, nominal diameter 1.12mm , tin plating annealed copper wire
Jacket : Fluoro-plastics , diameter 1.32(+0.1,-0.1)mm , nominal thickness 0.1mm
(2) Requirements
Characteristic impedance : 50(+2,-2)ohm by TDR method (raise time 40ps)
Nominal capacitance: 95 pF/m
Conductor resistance of inner conductor at 293K (20°C) : 520 ohm/km MAX.
Insulation resistance : 1500 mega-ohm.km MIN.
Dielectric withstand voltage : no breakdown at AC1000V for 1 minutes.
(1) Kk
LR AWG#32(7,70. 08) SRAYFEERRE/ITIRAYF T AR
FEME . ToFEHBNESMEO. 66(+0. 05,—0. 05) FEHEEX0. 21mm
SREREAL (D : 16,75,70. 05,9 Ay X #REAHR
SMERE AR (SMA) © 16,7670, 05 FBHESMEL. 12mm, §F A FEKEAH
ok o 7oFERHESMEL 32(+0. 1,—0. 1)mm, R#EEEXO0. 1mm

(2) fhx
A v—F R 2 5022Q (TDR,7AAXZA240ps)
EEHERE : 95pF,/ m

293K (20°C) Fro LR RIKET © 520Q ~kmBLF
MBI 1500MQ kmid E
ifi &£ . AC1000V- 14 RiC Tk EVWE
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DOCUMENT CLASSIFICATION TITLE No.
Product Specification MHF series micro coaxial PRS-1176
B RE connector

4-4 Part No. 20278-001R-18, 20278-011R-18
RG178 B/U
(1) Description
Inner conductor : AWG#30(7/0.102) , silver plating copper clad steel wire
Dielectric core : Fluoro-plastics , diameter 0.84(+0.03,-0.03)mm , nominal thickness 0.268mm
Outer conductor : 16/3/0.1 , nominal diameter 1.35mm , silver plating copper wire
Jacket : Fluoro-plastics , diameter 1.8(+0.1,-0.1)mm , nominal thickness 0.23mm
(2) Requirements
Characteristic impedance : 50(+2,-2)ohm by TDR method (raise time 40ps)
Nominal capacitance: 95 pF/m
Conductor resistance of inner conductor at 293K (20°C) : 805 ohm/km MAX.
Insulation resistance : 1500 mega-ohm.km MIN.
Dielectric withstand voltage : no breakdown at AC2000V for 1 minutes.
(1) HEER
FEK © AWG #30(7,70. 102) SR AY SRR
FEE . 7o IMEO. 84(£0. 03) fEHEFX0. 268mm
SEREE © 16,73,70. 1EERESAEEL. 35mm, $RAFERERMR
Cxrob o ToFEBEEAMEL 8(+0. 1)mm, HEUEEX0. 23mm

(2) A%
KA Y —F X 1 50220 (TDR,7A4X5A240ps)
BEHERE : 95pF/m

293K (20°C) B LB RE KRS ¢ 805Q /kmULTF
MR . 1500MQ kmBlE
it 2B 1 AC2000V- 15 Bl THEaRmEE D EVWE

5. Ratings / EH&
(1) Rated voltage / E/E : AC60Vrms
(2) Nominal characteristic impedance / AF4tEA L —F R 1 50Q
(3) Frequency / Bk # : DC~3GHz
(4) VSWR  : 1.3 MAX.
(5) Service Temperature / £ FIIEE#FH : 233~363K(—40~+90C)

6. Test methods and performance B K& UMERE

6-1 Test condition / RBESA:
Unless otherwise specified, all tests and measurements shall be performed under the following
conditions in accordance with MIL-STD-202
LTORIEELRERIT. MIL-STD-202 (2 EE-S3ELL FOLRMETITH, .
Temperature / BE : 288~308K (15~357C)
Humidity / &  : 45~75%RH
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DOCUMENT CLASSIFICATION TITLE No.
Product Specification MHF series micro coaxial PRS-1176
LIRSk S connector

6-2 Sample quantity / 3EHK

(1) Insulation resistance / #E#EH : 10pcs.

(2) Dielectric withstanding voltage / T#&EE : 1O0pes.
(3) VSWR : 5pcs.

(4) Unmating force / $%/ : 10pcs

(5) Durability / /A : 10pecs.

(6) Cable retention force / 7 —7 /W &FE/ . 10pcs.
(7) Vibration / #&&) : 10pcs.

(8) Shock / % : 1Opcs.

(9) Thermal shock / IREH A2/ : 10pcs.

(10) Humidity / /BB : 1Opcs.

(11) Salt water spray / #/KFE%E : 10pcs.

(12) Solderability / ¥ mEA{HiFHE : 10pcs.

(13) Reflow soldering heat resistance / ¥-Hii#WE : 10pcs.

6-3-1 Electrical / EXAI4RE
(1) Contact Resistance / #ZfiikHt

A.Testing:Solder the receptacle connector to the test board and mate the plug connector together,
then measure the contact resistance as shown in Fig.1 by the four terminal method.
Apply the low level condition in accordance with MIL-STD-202, Method 307.
Open circuit voltage :20mV MAX
Circuit current : 10mA MAX. (DC or AC1kHz)
Contact resistance of inner contact : <resistance of A-E> - <resistance of B-E>
Contact resistance of ground contact : <resistance of A-D> - <resistance of B-D>

Plug B Cable
A \ l% N
]
C
Receptacle
Fig.1

B.Requirements :
Contact resistance of inner contact initial 20 milli-ohm MAX. after testing 25milli-ohm MAX.
Contact resistance of ground contact initial 10 milli-ohm MAX. after testing 15milli-ohm MAX.

ARRE  TANERIZU B IOV ars 22 AL, 777 axr 2L E8E, Fig. 10X 4 11
T TROLHTRETS, MIL-STD-202 RBRE 307 (28,
MEIREFE: 20mVELT
HEEMR : 10mA(DCHLLITACIkHz)
FLEE 0 <A-ERIOERES > — <B—EROBESIEH >
SEEE . <A-DEOEXER > — <B—DHOBEREH >
BAESAM:  EE YH 20mQ LT, &% 26mQ UTF
ShupiEk @1 10mQ LLF, HE% 15mQ UF
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DOCUMENT CLASSIFICATION TITLE No.
Product Specification MHF series micro coaxial PRS-1176
LU s connector

(2) Insulation resistance / #f&HHL
A. Testing : Mate the plug and receptacle connector together, then apply DC 100 V between the
inner contact and the ground contact in accordance with MIL-STD-202, Method 302.
B.Requirements : Initial 500 Mohm MIN. after testing 100 Mohm MIN.
ARBRL: VETSIINROTFTaxs e EVICHRESE, POBEERIAREAEORIZ DC 100VEZHIL,
BE 95, MIL-STD-202 FRERIE 302 ITHEHL,
B.LEEMA: ## 500MQ Lk #HE&%E 100MQ LLE

(3) Dielectric withstanding voltage / fit &£

A. Testing : Mate the receptacle and plug connector together, then apply AC 200 Vrms between the
inner contact and the ground contact for a minute in accordance with MIL-STD-202,
Method 301.

B.Requirements : No creeping discharge, flashover, nor insulator breakdown shall occur.

ARBRIE: VETFINROTF7aRxy 2 EVRE S, P OEKLN B ADORIZAC200V(ERHIE)
—5yMEIN$ %, MIL-STD-202 3RBR#: 301 ([ZHEHL,

B.LERM: WEME, ETHRE, BBRBEEORE ORI,

(4) VSWR
A. Testing : Measure the VSWR as shown in Fig.3 by the network analyzer.
Frequency :100M~3GHz

Plug

Network analyzer Receptacle
l Network analyzer

SMA
adaptor
e
SMA
adaptor
Termination

B.Requirements : 1.3 MAX.

ARBRE: FohI—T 4P —IZT Fig.3 DIHIVSWRERIE T3,
% : 100M~3GHz

BLESRM: 1. 3BT

6-3-2 Mechanical / #RAIMERE
(1) Unmating force / #&%E 7
A. Testing : Unmate the receptacle connector ( soldered to the test board) and plug at a speed
25 = 3mm/minutes along the mating by the push-on/pull-off machine .
B.Requirements :
Total unmating force : Initial SN MIN. after 30 cycles 3N MIN.
Unmating force of inner contact : Initial 0.15N MIN. after 30 cycles 0.1N MIN
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DOCUMENT CLASSIFICATION TITLE No.
Product Specification MHF series micro coaxial PRS-1176
RS eh S connector

AREBRE EH RS BT BARICGER ML) 2 IA LT T T R R S EATICE 5726 1 3mm
DOHEE CHET D,
B ERMA:
WetkEN MERRESH SNLLE 30EI%EE 3N L
OB FIERES 0. 156NLLE 30[E#%ikES 0. INLLE

(2) Durability / TitA
A. Testing : Mate and umate the receptacle connector ( soldered to the test board) and plug 30 cycles
at a speed 25 = 3mm/minutes along the mating by the push-on/pull-off machine .

B.Requirements :

Contact resistance of inner contact initial 20 milli-ohm MAX. after testing 25milli-ohm MAX.

Contact resistance of ground contact initial 10 milli-ohm MAX. after testing 15milli-ohm MAX.
ARBRE FEERABRKAE AWV TC, BRICEBMILIZI S 2N ET 57 ML FTIZE S 2561 3mm?D

B T30EI#EKR T D,
B.AEEME LEEEMES - 1 20mQ LUT, RBRE 25mQ LT

SAERERIEARIEST 0 1) 1omQ LLT, RE&% 15mQ BT

(3) Cable retention force / 47— 7 WARFE S
A. Testing : Apply force on the cable as shown in Fig.2.
During the testing, run 100mA DC to check electrical discontinuity.

Lo
Cable Plug
¢ N
— !
4 N l 2N /
Receptacle
Fig.2

B.Requirements
Appearance : Looseness between the parts, chipping, breakage or other abnormality shall not occur.
Electrical discontinuity : No electrical discontinuity grater than 1 micro-sec. shall occur.
Contact resistance of inner contact initial 20 milli-ohm MAX. after testing 25milli-ohm MAX.
Contact resistance of ground contact initial 10 milli-ohm MAX. after testing 15milli-ohm MAX.
ARBRIL Fig. 20X —7 M HEMZD, [, REPICDC100mADER AL TEKHIBHET 4 #EE
¥%,
B.LESME S HAOWDLAHR, RiT, il TOMAME EORFEOENZL,
BB - BB 1 v/ EBASETHBMOE N L,
OB AR 0 P11 20mQ DUT, #BR% 25mQ UUT
SEERERMIEIT 0 U181 10mQ LLF, RBRE 15mQ ST
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DOCUMENT CLASSIFICATION TITLE No.
Product Specification MHF series micro coaxial PRS-1176
ORI S a connector

(4) Vibration / #ZEh
A. Testing : Apply the following vibration to the mating connector .
During the testing, run 100mA DC to check electrical discontinuity.
Frequency : 10Hz — 100Hz — 10Hz/ approx 15 minutes.
Half amplitude ,Peak value of acceleration: 1.5mm or 59m/s* (6G)
Directions , cycle : 3 mutually perpendicular direction ,
5 cycles(approx 75min )about each direction
B.Requirements
Appearance : Looseness between the parts, chipping, breakage or other abnormality shall not occur.
Electrical discontinuity : No electrical discontinuity grater than 1micro-sec. shall occur.
Contact resistance of inner contact initial 20 milli-ohm MAX. after testing 25milli-ohm MAX.
Contact resistance of ground contact initial 10 milli-ohm MAX. after testing 15milli-ohm MAX.
ARBRIE RAREOaRI 5% TROBRBZMAD, #. RRPIIDC100mADEF KL L TERAIBRT
ERER T,
BEE# :10Hz—100Hz—10Hz / #1545
H AR08, SIEE 1. 5mm or 59m s> (6G)
FHR,YF AT :3 DOBEWIZEARTEIZ DWW TEST A7 (755) £
BLEREF A8l . B&EOWPLH, RiT, Elh, 20 E EORFEOHENIL,
BB - AR, | /BB 5ERHBREOE L,
fLEARERMIRET - W 20mQ DUT, #EE% 26mQ LT
SAEEAEEAEGT ¢ I8 10mQ LBUTF, BER% 15mQ LT

(5) Shock / &%

A. Testing : Apply the following vibration to the mating connector in accordance with MIL-STD-202,
Method 213, Condition B. During the testing, run 100mA DC to check electrical
discontinuity.

Peak value of acceleration: 735m/s” (75G)
Duration : 11msec
Wave Form : half sinusoidal
Directions , cycle : 6 mutually perpendicular direction , 3 cycles about each direction
B.Requirements
Appearance : Looseness between the parts, chipping, breakage or other abnormality shall not occur.
Electrical discontinuity : No electrical discontinuity grater than 1 micro-sec. shall occur.
Contact resistance of inner contact initial 20 milli-ohm MAX. after testing 25milli-ohm MAX.
Contact resistance of ground contact initial 10 milli-ohm MAX. after testing 1 Smilli-ohm MAX.
ARBRE REREBOaRsFE | HEABRBIIDOMT, TROFHELMZ S, #, REPIIDC100mAD
BRE L CERWBEN 2 MR T2, MIN-STD-202 3BRk 213 HBR &M B ICHEM,
B RKIEE : 735m,s%(75G)
HEREREGC IR - 1 1msec.
W FWIELRE
FH:EIZT D65, £ 36
BYELRE S8 . HHROWEL, Kif, Blih, TOMAB LOREOENZL,
EREE - RBRP. | v~/ EABAOBERNRTOEANL,
PO EAEMER 0 P18 20mQ LLTF, #ABR#% 25mQ MAT
SMEREAHERRIRST - 181 10mQ LUTF, RB% 15mQ LT
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DOCUMENT CLASSIFICATION TITLE No.

Product Specification MHF series micro coaxial PRS-1176

2R connector

6-3-3 Environmental / SR 5EME
(1) Thermal shock/ iREY 17V
A. Testing : Apply the following environment to the mating connector .
Temperature ,duration
:233K/30minutes—278~308K/5Sminutes MAX.—363K/30minutes—278~308K/5Sminutes MAX.
(-40°C) (5~35C) (90°C) (5~350C)
No. of cycles : 5 cycles

B.Requirements
Appearance : Looseness between the parts, chipping, breakage or other abnormality shall not occur.

Contact resistance of inner contact initial 20 milli-ohm MAX. after testing 25milli-ohm MAX.
Contact resistance of ground contact initial 10 milli-ohm MAX. after testing 15milli-ohm MAX.
Insulation resistance : initial 500 mega-ohm MIN. after testing 100 mega-ohm MIN.
ARBRIE HREREBOIXIFE, TROFHTIZHET S,
1A 7NV D5AF
:233K, 3045 —278~308K 553 LA F—363K 305 —278~308K 553 LLF
(—40C) (5~35C) (90°C) (6~357)
K Aon 5AI0L
B.YEEMS S8 . WEOWDRH, RiT, Fliv, 2OMAE LORFEOHENTL,
LSRRI 0 #1H1 20mQ AT, RER#% 256mQ LT
SAEREAEARIRET . P11 10mQ LT, HE% 15mQ LT
HERRHR L : Y18 500MQ LLE HAEki% 100MQ L E

(2) Humidity / {8
A. Testing : Apply the following environment to the mating connector in accordance with MIL-STD-202,
Method 103, Condition B .
Temperature : 313+2 K (40=2C)
Humidity  : 90~95%RH
Duration : 96 hours

B.Requirements
Appearance : Looseness between the parts, chipping, breakage or other abnormality shall not occur.

Contact resistance of inner contact initial 20 milli-ohm MAX. after testing 25milli-ohm MAX.
Contact resistance of ground contact initial 10 milli-ohm MAX. after testing 15milli-ohm MAX.
Insulation resistance : initial 500 mega-ohm MIN. after testing 100 mega-ohm MIN.
ARBRIE REREBOaRI I %, TROFHMIUTME D, MIL-STD-202  RERiE 103 4 B ITHEHR,
REE:313+£2K (40+27)
1B & :90~95%RH
R 9B RFRE
BLERMH AEB - Ha0WwDHH, KT, B, £OMAE EOREDOENL,
UL EREAIEET ¢ U181 20mQ UUT, RE% 25mQ UUF
SNEERBEAEREL - 081 10mQ BT, RE&%E 16mQ MUTF
MBS : P 500MQ BB RERE 100MQ LLE

(3) Salt water spray / /K%
A. Testing : Apply the following environment to the mating connector in accordance with MIL-STD-202,

Method 101, Condition B.
Temperature : 3082 K (35+2°C)
Salt water density by weight : 5+1%

Duration : 48 hours
B.Requirements : Appearance  no abnormality adversely affecting the performance shall occur.
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DOCUMENT CLASSIFICATION TITLE No.
Product Specification MHF series micro coaxial PRS-1176
LRI L S connector

ARBRE BREREO2RIF %, TROFHRITHKE TS,
IR :308+2K (35%+2C)
KB 5+ 1% (EELH)

FRE ] - 4 8%
BLESRM . A8l FELVERDENE,

6-3-4 Solder / BT} EHE

(1) Solderability / ¥-HtiFE

A. Testing : Dip the solder tine of the contact in the solder bath at 518 5(245%5°C) for 5£0.5 sec.
After immersing the tine in the flux of RMA or R type for 5 to 10 seconds in accordance
with MIL-STD-202, Method 208.

B.Requirements : More than 95% of the dipped surface shall be evenly wet.

ARBRE 2 Z 2 O BFHTERZ518 5K (2451 5°C) D¥ABENIZ5£0. 5T, 7Tv 7R, RMA

iR BIZEHL 5~10 BEIR3THDOLT D, MIL-STD-202, ABRiE 208 (ZHEHL,
BB IR LT RED 95% LA LI BB LLARLATETHIL,

(2) Reflow soldering heat resistance / ¥ H fifZ4 %
A. Testing : Put on the receptacle connector to PCB , apply the heat 2 cycles as shown in Fig. 4

533(260°C)
1040.5 sec.

. |
Gradient ‘

Tenp.

Time
Fig4
B.Requirements : Appearance  no abnormality adversely affecting the performance shall occur.

ARRIE BRIV T I a x5 2B &, Fig. 4A0&MT2EY 70 —%1T5,
BB R RO ER R ORBOENE,
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. . EP-330
Two-part adhesive 1590 High Super 5 | (HighSuper30) EP-331 1500 Super
, , curing for curing for
. 30min type Low- dard type
Feature curing for 5 min type 30 min type Visc{)ps o Stan yp
Translucent, | Translucent, | Clear, light Clear, light
Appearance |Base Clear, blue blue pink yellow yellow Translucent
Clear ight Translucent, | Translucent, = Clear, light Clear, light .
Hardener yellow fight yellow milk white yellow brown Light yellow
o Base 8 120 80 7 25 100
Viscosity .

(Pa-S120°C) | pyardener 12 70 170 7 60 50
Specific Base 1.17 1.17 1.17 1.16 1.16 1.14
gravity
(g/cm?) Hardener 1.11 1.15 1.14 1.16 0.97 0.99

Mixing ratio(Base : Hardener) 1:1 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/mm2) 19.0 18.0 17.5 17.6 15.7 15.1

T-Formed peeling adhesion (N/mm) 2.7 0.31 0.47 0.40

Hardness(shore D) 77 77 82 71 82
Coefficient of linear expansion
(x109) 8.6 10.7 6.7 4.1 7.1
Tg(*C) 47 43 53.7
Volume resistivity(Q - cm) 4.9x10% 3.8x10" 3.6x10M 1.1x 10
Coefficient of water absorption(%) 2.5 2.3 0.8
. 320 B
Capacity standards Base 6 g set Baserzn :I% Si‘(%t Base 500 ; 518 kg. 15 g set
1kg 15 g set 1kg 3 kg, 15 kg 40 q set
Hardener 25 g set ggrsdg‘% 935'&9 Hardener 5g'gfde1”ir g
, . g. 1 kg,
1kg 80 g set 80gset | Tkg 3kg, 15kg | 1109 set
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