m
JOINSOON ELECTRONICS MFG. CO.,LTD

INDEX

i O0 )V o | PR |
2.Quick ReferenceDate..........oviiii e e e e 2

S PrOTUCE DI AWING. .. c.e it e e e e e e e e e e e e e e e e e e e e aeee 03

4. Specification Performance..........c.coovvviiiiiii i i e e e e e 0 A0
5. Mechanical DIMeNSIONS. .. ....c.uuuieiii i e e e nenene [

7. Antenna Testing ConditionsS. .. .....c.covveiieiieiiiin e i e e e e e e 11721

8. ANteNNA Packaging.......covv i e e e 02 20
9.Material Identification.............oo vt i e a2 23737

APP-Q040179 (RELEASED

(APPROVAL SHEET NO.)
DATE)

NoteBook DualBand PIFA Antenna
(DESCRIPTION)

|Q-040783 A
(FILE NO.) Q (REV)

(ENGINEER)

(QC. CHK.)

(ENG. CHK.)




_JPMl) JIOINSOON ELECTRONICS MFG. CO., LTD.

QUICK REFERENCE DATA
Antenna Patch Dimension 44*4.94.45 mm E-BOOK PIFA Antenna

E-BOOK LCD Cable Length 175mm, Color Gray

Connector [-PEX

Peak Gain -3.0 Peak Gan 4.0dBi
VSWR 2.0
Polarization Linear

| mpedance 50Q

Operating Temperature -40~90

Maximum Power 1w
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6 | 9 | 4 | 3 | 2 | 1
REVISION
17512
= 2 ————
I-PEX Connector \_¢1-13<GRAY) |
17512
< ¥ i
- faP IHIG)]
1-PEX Connactor \“S1IXGRAY) d

Frequency Range 2.4~2.5GHz, 4.9~5.875GHz
Impedance 500hms nomimal
VSWR 2.0
Peak Gain :-5.0dBi  peak gain 3dBi B
AVG Gain >-4.0dBi@2.4GHZ/>-5dBi@5GHZ
Standard Connector I-PEX Connector

No] ITEM | SPECIFICATION R

DESCRIPTIIN:

Ei!i? MITAC-E BOOK FIFA ANTENNA

[DATE| 10-06-04 (FART NIO| e3-3£67A5704H | REV A

DWN| BRUCE |FILE NO| 1e-p40783 | UNIT| MM

CHK ANDY @'ﬁ' SCALE: /1 [SHEET| 11

APP| JACK DLERANCES| QN +05 [OXX3035 Ait1°
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ANTENNA APPROVAL SHEET

(Generation)
11 JEM ISM /UNII Band
Application Field: This approval sheet only usefor JEM development Wireless LAN antenna of
ISM/UNII Band.
12 -20~ 65
Operation : -20~ 65
13 -30~ 75
Storage : -30~75
14 5~35 45 ~ 85% 860 ~ 1060 hpa
20+2 65 + 5% 860 ~ 1060hpa
Test Condition: T=5~35 , Humidity=45 ~ 85%. If any doubt and you could test under
the following standard T=20+2 , Humidity = 65+5% , Atmosphere=860 ~ 1060hpa
(Appearance , Construction , Dimension)
21
Appearance : Good manufacture of each parts and without rusting,cracking,defect...etc to damage product.
22
Construction, Dimension: According to each product drawing
Mechanical Performance
ITEM TEST CONDITION SPECIFICATION
31 10 ~55~ 10 HZ/
Vibration 1.5 mm
XY Zz 2 6 41& 4.2
Ratio: 10-50-10 Hz/minute. No abnormal of appearance, construction,
Vibration amplitude:1.5 mm mechanical.
To vibrate 2 hrson X,Y,Z direction(Totally 6 hrs) Meet electrical request(ltem 4.1&4.2)
3.2 1 kgf

Tensile of Coaxial

Cable

To load 1K gf weight within 1 minute.

No fall of Coaxial cable.

Remarks: Thistest only for pigtail type.

Electrical Properties

ITEM

TEST CONDITION

SPECIFICATION




4.1

VSWR
4.2
Return Loss
4.3
Impedance
4.4
Certain direction
45

Max GAIN

(VSWR & Return Loss

To detect on any space.

(VSWR & Return Loss testing to read next figure for
ref.)

2.0 2.0 Max.
(2.4GHz ~ 2.5GHz/ 4.9GHz ~ 5.875GHZz)
-10dB -10dB Max.

(2.4GHz ~ 2.5GHz/ 4.9GHz ~ 5.875GHz)

500

-3~4dBi
-3~4dBi Min.

Environmental Performance

SPECIFICATION

ITEM TEST CONDITION
5.1 60 +2 %
Temperature Life 1
To put antennaat 60+2  within 96 hrs then take it out
to put at normal environment within 1 hour later to
detect.
5.2 -10+2 96
Cold L
To keep in -10£2  within 96hrs and take out to put &
normal environment within 1 hour later to detect.
5.3 +40 £2 90 ~ 95% 96
1
. _ o i
Humidity To keep in +40+2 , damp=90~95% within 96 hrs and
take it out to put at normal environment within 1 hour
(Stable)
later to detect.
5.4 -20 +60 1 1
Thermal Shock 10 1

Toput antennaat-20 & +60 and each degree for 1
hour asacycle, totally need to repeat 10 cycles then put
at normal environment within 1 hour later to detect.

7 M M
o' i
i

EE'E T AT R
|
|

Goe .y
I [ 1R 1 cyele

4.1& 4.2
No abnormal of appearance, construction,
mechanical.

Meet electrical request( Item 4.1& 4.2)




(

(Remarks) Testing equipments

(equipment) Agilent Network Analyzer E8358A

PIFA Antenna

GQN\\
U gl

Bakelite testing fixture

Network Analyzer

O

Testing Cable
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Mechanical dimensions

Antenna . |
Cable

?1.13(GARY>
VWireless LAN
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Test results
Antenna | Application |Placement Cabledia. Fmm Connector
SUMITOMO
. 0.7DS-PBE I-PEX
E-BOOK Wireless L eft up
0 113 (20278-111R-13)
1. Return Loss
Center | gy Return Loss
Antenna freg. @MHz
@MHz 2.4GHz 2.45GHz 2.5GHz
E-BOOK | 2450 390 -14.314 -17.548 -15.685
Center | g\ Return Loss
Antenna freg. @MHz
@MHz 4.9GHz | 5.15GHz | 5.35GHz | 5.47GHz |5.725GHz|5.875GH
E-BOOK | 5250 210 | -15.374 | -24.498 | -16.209 | -16.847 | -20.083 | -16.626

File Yiew Channel Sweep Calibration Trace Scale Marker Spstern Window  Help

Trigger

5 0004 B

BiifiLog Mag
-10.0004B

10.00

15.00 [ HERS

5.00

.00

=00
Liooo,

i

Continuous
=hkr 1: 2400000 GHz |-14 .31 dE
bkr 2: 2450000 GH:  |F17 55 dB
i e -SEHEHEEEETH: =t
bdkr - 4 Annnnn GH 15 37 dR
-m
\ ~/\/‘\/\ Wﬂ‘\!\n UI.\ y

F15.00

F20.00

5
£

o
BTN Tl

| —F

AL

3"

<500

o

VY

U fee—]

+a0.00

35,00

Ch1: Start 750000 GHz =

Stop 700000 5Hz

H I Ref I Frequency [kiHz] I Response I
1 2400 -14.314 dE

2 2450 -17.548 dB

3 2500 -15.685 dB

4 4300 -13.374dB

3 3130 -24.495 dB

E 5350 -16.209 dB

7 3470 -16.847 dB

g 72 -20.083 dB

| 5875 -16 626 dB

Statuz CH1: |511 C 1-Fort LCL
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2.VSWR

Center
Antenna freg. ?\/IV\|/—| VSWR
@VIHz| @MH?
2.4GHz 2.45GHz 2.5GHz
E-BOOK | 2450 396 1.482 1.306 1.396
Center | oy VSWR
Antenna | freg.
MH @MHz
@MHz 49GHz | 5.15GHz | 5.35GHz | 5.47GHz | 5.725GHz| 5.875GH

E-BOOK | 5250 | 215 | 1410 | 1129 | 1336 | 1.337 | 1222 | 1.346

Fil= ¥iemw Channel Sweep Calibration Trace Scale Marker  Spstem Window  Help

Farmat: 2 of 3 Palar _ Sk _

1100 (S Mir 6: | 5.3500P0 GH: 1,148
10.00 M 7| 5.470000 Gh= 158
.00 btk TrEooptHEHE 290
500 el 9:| SEPSONOGH: | 1434
F.oo
E.00
.00
4.00
200 \ // W.ﬁ o o
\é{ R f\(@ FaTLY R Y
1.00 PR LY
Chi: Stat Z.HP000 GHz —— T 5 g7 A9 Stop 700000 GHz
H I Rief | Frequency [kiHz) I Response |
1 2400 1.1526
2 2430 1.2610
3 2500 1.E386
4 4300 1.4953
3 5130 1.1330
E 5250 1.1426
7 3470 1.15330
2 5725 1.2981
) 5875 14340
Statuz CH 1: |511 C 1-Port LCL
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3.Smith Chart

E-BOOK

File  %iew Channel Swesp Calibration Trace Scale Marker Spstem ‘wWindow  Help
Farmat: 1 of 3 Logkdag

35490

£.165 01

1962 pF

40.30 0

E.FE1 0

4384 pH

55730

1095 0

7000 pH

4117 0

1074 0

348.2 pH

Ch1: Start 1.50000 GHz = e Stop 7.00000 GHz

H I Raf I Fraquency [kHz] I Rezponze I
1 2400 [35.492 0, £1ETT 0] 19618 pF
2 2430 [40.204 0, 67602 0] 43835pH
3 2500 [38.723 0, 10963 Q) F00.03pH
4 4300 [ AT2 0, 10737 0] 348.20pH
3 3150 [47.847 0, -1.5608 Q) 29367 pH
E 5330 [BO.T3E 0, 13503 Q) 401 69pH
7 5470 [54.032 0, 12.3340] 387 99pH
g 3723 (44785 0, 35117 Q) 201532 pH
E} 5875 [39.76E 0, -7.4330 1] 96746 pH
Status CH1: |511 C 1-Fart LCL

10
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Antenna Testing Conditions:

Radiation Pattern Testing —Anechoic Chamker

HORN Standord Antenna

NoteBook

PN8362B

Network Analyzen

Rotator
Controller
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Free Space

1. Radiation Pattern of XZ Plane (Azimuth)

2.4G
245G L (E-PATTEN)
2.5G
Mitae Cougar 2.4-2.5GH 2 E-Patten
_ zacr: sovae % 4‘4L=.$2ﬁnu. 286k 281081
4.9G
51G L (E-PATTEN)
5.35G
Mitac Cougar 5.15-3.353GHz E-Patien
_ Aracee 2azem *?‘L?ﬂnu 6 36ahe 31148

el o
i
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547G
57256 L (E-PATTEN)
5.875G
Mitae Cougar 5.725--585GHz E-Patten
_ B :':L-.: 1o s "I:EH? 7B I I!-‘i_GI-L'__L'I_-HE-dHE

g

13
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2. GAIN

(E-BOOK : GAIN)

dB | | |

dB ;

m——AVG 2 . 38.42.45. .65 —AVG 4 & 15. 3% &£7 TR5&75
= P EAK = P EAK
AVG GAIN(E)
Antenna
2.4GHz 2.45GHz 2.5GHz
E-BOOK -2.51 -2.42 -2.49
AVG GAIN(E)
Antenna
515GHz | 5.25GHz 5.35GHz 547GHz | 5.725GHz | 5.875GH
E-BOOK -3.34 -3.28 -3.29 -3.25 -3.31 -3.23
PEAK GAIN(E)
Antenna
2.4GHz 2.45GHz 2.5GHz
E-BOOK 3.07 3.26 291
PEAK GAIN(E)
Antenna
5.15GHz | 5.25GHz 5.35GHz 547GHz | 5.725GHz | 5.875GH
E-BOOK 242 3.52 311 1.19 1.75 0.88

14




JOINSOON ELECTRONICS MFG. CO., LTD.

Radiation Pattern Testing —Anechoic Chamker

HORN Standord Antenna

NoteBook

: y
i/Al\\Z

PN8362B Rotator

Network Analyzen Controller

15
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3. Radiation Pattern of XZ Plane (Azimuth)

2.4G

245G L(H-PATTEN)

2.5G

Mitac Cougar 2. 4-2.3GHz H-Patten
— T —
_ 2.4GHz 3 S0dE 2.45GHz 2 £008 2.5GH: 24508
ETT p—

2% i T = T o

4.9G

51G L (H-PATTEN)

5.35G

Mitae Cougar 5.15--5.35GH= H-Patien
— O L1
_ S1%GHe 8IS £ 280Hz 40108 B MSGHE 3 SEdE
1]
X . — =18

3 . | - . ac

TRy T 4 = R0
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547G

57256 L (H-PATTEN)

5.875G

Mitac Cougar 5.725-5 85GHz H-Patten
mm— e e
5.725GH: 1 4pcRi 2 ."_I?g_'-:fGl::I: el 2] SEGH: 1o6dB
.7 T — ey |

17
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4. GAIN

(E-BOOK : GAIN)

V7
e B L E e B L E
m——AVG 2 . 38.42.45. .65 —AVG 4 & 15. 3% &£7 TR5&75
= P EAK = P EAK
AVG GAIN(H)
Antenna
2.4GHz 2.45GHz 2.5GHz
E-BOOK -2.48 -2.49 -2.52
AVG GAIN(H)
Antenna
515GHz | 5.25GHz 5.35GHz 547GHz | 5.725GHz | 5.875GH
E-BOOK -3.12 -3.14 -3.18 -3.17 -3.21 -3.14
PEAK GAIN(H)
Antenna
2.4GHz 2.45GHz 2.5GHz
E-BOOK 2.5 2.69 2.49
PEAK GAIN(H)
Antenna
5.15GHz | 5.25GHz 5.35GHz 547GHz | 5.725GHz | 5.875GH
E-BOOK 3.25 4.01 3.59 1.48 2.02 1.56

18
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5. TOTAL GAIN

(E-BOOK :H+E GAIN)

;] . S R
AVG GAIN( )
Antenna
2.4GHz 2.45GHz 2.5GHz
E-BOOK -2.56 -2.48 -2.54
AVG GAIN( )
Antenna
4.9GHz 5.15GHz 5.35GHz 547GHz | 5.725GHz | 5.875GH
E-BOOK -3.47 -3.45 -3.38 -3.39 -3.35 -3.33

19
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Antenna Packaging

20



M EGERAE
MATERIAL CERTIFICATE

SHEMICIT TROMBAEDAL T A FEIHRL £,

WE HEREBY CERTIFY THAT THE FOLLOWING MATERIALS ARE USED IN OUR PRODUCT.

PRODUCT NAME :

MHF series micro coaxial connector PLUG

P/N 20278-**]R-**

20308-**R-**

I -':j-l .-:| - 5 H=i .
) — # *F/JMA TERIAL . UL94Ef 4 UL7744No.
COMPONENT HHEA s Mft A2 |ULYFLAME | 1) e
| MATERIAL | CATNo. | MANUFACTURER CLASS )
: ' | WINTECH :
] HOUSING PBT 3116 | POLYMER LTD. | V-0 E 213445
PRODUCT NAME : MHF series micro coaxial connector RECEP. P/ 20279-001E-01
5 - B MATEE ), | UL | s
COMPONENT MHE A E HEA—H UL94 FLAME UL FILE No.
MATERIAL CAT Mo, MANUFACTURER CLASS
| P .| POLYPLASTICS | .
ISIN . — 7
| HOUSING LCP E130i CO.LTD. | V—0 | E 106764
PRODUCT MNAME : MHFI connector PN 2031 1-**1R-08
) cuidal ) { ULSGBIME |y 77400,
COMPONENT HWE A | ULE | EElA—H UL%4 FLAME UL FILE No.
MATERIAL | CATNo. | MANUFACTURER CLASS
| POLYPLASTICS
: [T E [ i
| HOUSING LCP | A430 [ CO.LTD. | V—0 E 106764

B e TA~yd %

21
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APPROVAL CHECK
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[—FEX CO_LTD sheet

1 of 11

PRODUCT SPECIFICATION
LT

No. PRS-1176

MHF series micro coaxial connector
{ Product No. Plug 20278, Rec. 20279)

Qualification Test Report No. TR-1021

7 | ssoo8 | kKO | MAR24703 | KK
6 | 52084 | KO | DEC19702 | KK
s | 52082 | KO |[DECI05"2 | KK | Preparedby | Reviewedby | Approved by
4 | s207% | KO | owi7r02 | EK
3 S2064 | AH | Sep/l0/02 KK | K.Ohbayashi E.Kawabe K Katabuchi
REV. | ECN | BY DATE APP. | JUN/25/01 Jun /25 /0] Jun /29 /01
REVISION RECORD

22
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DOCUMENT  CLASSIFICATION TITLE Mo
Product Specification MHF series micro coaxial PRS-1176
-Ef!‘ljlt'l :EE'FE‘ connector

1. Scope .~ FE
MHEF series micro coaxial connector is a wire 1o board connector for AWGHIG,32,30 coaxial cable .
MHEF series micro coaxial connector i, AWG 236,22 30— 7 - R UM —asssT

&%,

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

series microcoaxial connector
A E T, MHF series micro coaxial connector O EREL RS SRS THETS,

3. Part No, , construction , material and finish " #%, #¥8E 00 L
(1) Part No. Plug : 20278- % % #R-08,-13,-32,-18 , Receptacle : 20279-001E-01
(2) Construction, material and finish of the connector are covered as each drawings.
M, MEHEUME B, SEE R ESA TV DENET S,

4. Applicable cable .~ #&&45—7F 0

4-1 Part No, 20278-101R-08, 202758-111R-08

(1) Deseription
Inner conductor : AWGHIG(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
Quter 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(+2,-2Johm by TDR method
MNominal capacitance(Reference value): 96 pF/m
Conductor resistance of inner conductor at 293K (20°C )(Reference value) ¢ 1400 shm/km
Insulation resistance : 1000 mega-ohm km MIN.
Diclectric withstand voltage : no breakdown at AC 1000V for 1 minutes.

{1y Heny
LS 0 AWG ZE36(7.°0. 08) B A SRR T ITE A5 A nHEhs
R T BENE AR 4040, 04,—0. 02) EEES0. 125mm

FHEVEE . BE0. O5AEYEAEED, 65mm, $HA S

Vadob o Fo8EEE AHE0. B1(4+0. 04,— 0. 02)mm, =#F X0, 08mm
(2) %

A E—drx ;0 50220 (TDR)

R R E R (BB . 96pF. m

293K (20°C) BO LR EITET (B EE) 0 14000 ~km

HEERIEAT ;. 1000M O ckmbd L

it P o ACI000V - 147 M - TisiE ko 8y

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
[Melectric 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
Tacket ¢ Fluoro-plastics , diameter 1,130 +0.08,-0.05 ) mm , nominal thickness 0. linm

Form.Rev.0
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DOCUMENT  CLASSIFICATION TITLE Mo,
Product Specification MHF serics micro coaxial PRS-1176
LIRS =R connector

(2} Requirements
Characteristic impedance : 50(+2,-2Johm by TDR method
Nominal capacitance(Reference value): 97 pF/m
Conductor resistance of inner conductor at 293K (20°C ) Reference value) ; 520 ohm/km
Insulation resistance : 1500 mega-ohm. km MIN,
Dielectric withstand voltage : no breakdown at AC1000V for 1 minutes.
(1)
LEE 0 AWGH32(7.70. 08) #AFERE TR A% T ADER
FEE o 7o BB R0 BR+0. 04,—0. 02) FEEE S0, 22mm
MEIRIE - 167470, 05 FEHAER0. 93mm, Bl Eamm
eadrwb o ToFMHE, AMEL 15040, 08,—0. 058) mm, {EEEI0. Imm
(2} &=
R —5 R ¢ 50+20 (TDR)
EEBREER(SSE) : 97pF/m
293K (20°C) Fpmrp LB (R IR (B E) . 5200 km
SRR 1500M O ckmbf b
W 0 AC1O000V 15 i TR o0 B g

4-3  Part No. 20278-101R-32, 20278-111R-32
(1) Description
Inner conductor ;: AWGHEIZ(7/0.08)
Silver plating annealed copper wire or silver plating tin-copper alloy
Diclectric core  : Fluoro-plastics , diameter 0.66(+0.05,-0.05)mm , nominal thickness 0.2 Tmm
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-plasties | diameter 1,32(+0.1,-0.1 ymm . nominal thickness 0.1 mm
(2} Requirements
Characteristic impedance : 50(+2,-2)ohm by TDR method
Mominal capacitance(Reference value): 95 pFim
Conductor resistance of inner conductor at 293K (20°C) (Reference value) : 520 ohm/km
Insulation resistance : 1500 mega-ohm. km MIN.
Dielectric withstand voltage : no breakdown at AC1000V for 1 minutes.
(1) ek
FEE . AWGH32(7.70. 08) SRAYFEER S AL 9 ADERR
Wl ToREEE AR 668(40. 05,—0, 05) EEES0. 21mm
AEEE (PR 2 167570, 05,1 1 A g
FHER MR CAMUD - 167670, OSAREAEL. 12mm, A0 EER
Paarwk o ZoREIEARL. 32(+0. 1,—0. 1)mm, EHEES0. Lmm
(2) bk
B E—F -2 : 50220 (TDR)
REREER (B3 : 95pF m
293K (20°C) Bre LLE SRR (B8 : 5200 km
MERRIERT  : 1500M Q -kmbl b
i A D ACIO00V- 1R THEigiEn I %

Form.Rev.(
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DOCUMENT CLASSIFICATION TITLE Ne.
Product Specification MHF series micro coaxial PRS-1176
LT R connector

4-4  Part No. 20278-101R-18, 20278-11 IR-18
RGI178 B/U
(1) Description
[nner conductor : AWG#30(7/0.102) , silver plating copper clad steel wire
Diclectric 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
Tacket : Fluoro-plastics . diameter 1.8(+0.1,-0.1)mm , nominal thickness 0.23mm
{2) Reguirements
Characteristic impedance : 50(+2,-2)ohm by TDR method
Nominal capacitance(Reference value): 95 pF/m
Conductor resistance of inner conductor at 293K (20°C) (Reference value) : 805 ohm/km
Insulation resistance : 1500 mega-ohm.km MIN,
Dielectric withstand voltage : no breakdown at ACZ000V for 1 minutes,
(1) sk
FLEE 0 AWGHID(T.70, 102) 34 F 88
wEE o 7o BB 20, 84(20. 03) MBHEME0. 268mm
AEEIE 16,7070, LAEEAREL 35mm, ARG
Yyivh o PEBEEAEL B(20. 1)mm, EEFS0. 23mm
(2) {Lg
e oY =42 o 50220 (TDR)
BEERESRE(BEFME)  © 95pF m
293K (20°C) RO LEEE AR (2 E54) . 8060 ~km
BRI ¢ 1500MQ kmbl b
WEE @ AC2000V 14pEIiC Ttk o g, e

5. Ratings ./ &k
(1) Rated voltage / #EFE : ACAIVms
{(2) Nominal characteristic impedance 2 ##E/Y—¥ 2« 500
(3) Frequency / Mifi# : DC~BGH=z
(4) VEWR D Plugl. 3 MAX at 0.1~3GHz 1.5 MAX at 3-6GHz2
Receptacle 1.3 MAX at 0.1~3GHz. 1.4 MAX at 3~6GHz
(3) Service Temperature / & HiR B : 233~363K (—40~+907)

6. Test methods and performance .~ 385 Uikis

-1 Test condition / &S
Unless otherwise specified, all tests and measurements shall be performed under the followin g
conditions in accordance with MIL-STD-202
ETOHELRBIT, MIL-STD-202 I2 &S5 &L FOEEETHT, .
Temperature / 8% : 288~308K (15~357)
Humidity / 25 . 45~75%RH

Farm Rev il
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DOCUMENT  CLASSIFICATION TITLE No.
Product Specification MHF series micto coaxial PRS-1176
R A H connector

6-2-1 Electrical / #5001 8
(1) Contact Resistance / % fiff. 5

A.Testing:Selder 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=

B

Plug: Calbler
A s TN
A -
c |
" 1 ¥
Beeptacle
:F'iE. 1

B.Requirements :

Contact resistance of inner contact  initial 20 milli-ohm MAX. after testing 25milli-ohrn MAX,
Contact resistance of ground contact  initial 10 milli-ohm MAX. after testing 1 5milli-chm MAX.

AR T ABRIZI LT 7 2 SR BRL, 77287 S LR G S, Fig. 10OL)IC4%Fik
(ZTTFROESETRETS MIL-STD-202 #5107 12881,
FAEIBEEIE: 20mVELT
HEEN . 10mA(DCLLUTACIKHE)
bl - A—EROE SR s — < B-EMOm SIS
EEE 0 < A-DMOBESER > - <B-DROELH >
BAAERME: oEE 8 20mQ LUF, WS 25mO LT
MELEE B 1om R LT, BE#E 15m0 WT

(2) Insulation resistance / #EiFHEH]
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.
AR VTP ROV /TR EAVICRESSE, POEEEATAEORIZ DC 100VEARINL,
BE+TAS, MIL-STD-202 3486iE 302 |2,
BACEEFE: W 500MQ BLE ME#E 100MQ ik

(3) Dielectric withstanding voltage / & /T

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,
bethod 301,

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

ARERE: VT IINRUT IV AR FEEOICBRESE, PLOBFLANREOMIZAC200VEEDE)
F—aMENT S, MIL-STD-202 #ERIL 301 12,

BB FRE ., 25, RO RE DR,

Form. Rev.0

26




I-PEX CO.LTD sheet & of I

DOCUMENT  CLASSIFICATION TITLE No.
Product Specification MHF series micro coaxial PRS-1176
i R connector
(4) VSWR

A. Testing : Measure the VSWR as shown in Fig.3 by the network analyzer.
Frequency : 100M~6GHz

Plug

| MNetwork analyner | Receptacle

Matwork &nub‘mr I
—

Fig 3

B.Requirements : Plugl.3 MAX at 0.1-3GHz 1.5 MAX at 3~6GHz
Receptacle 1.3 MAX at 0.1~-3GHz. 1.4 MAX at 3-6GHz
AFERE . Fo T — 2P F 5 2T Fipd OLICVSWRERIETS,
EiEgE 0 100M~AGH:
BALBRM: Plug 1. 38LF 0.1~3GHz 1. 58 F 3~6GHz
Receptacle 1. 3ELF 0. 1~3GHz 1. 4L F 3~6CGHz

6-2-2  Mechanical / @A AE
(1) Unmating force / %5
A. Testing : Unmate the receptacle connector ( soldered to the test board) and plug at a speed
25% Imm/minutes along the mating by the push-on/pull-off machine .
B.Requirements
Total unmating force : Initial SN MIN, after 30 cyeles 3N MIN,
Unmating force of inner contact :  Initial 0.15N MIN.  afier 30 cycles  0.1N MIN
AGRERE RIS B T BRI R T L) e T S o kT T AR R AW T T 84525+ 3mm
O ETHBTD,
B E S
#athEN OEES SNEL L 30BE#iELEH 3NLLE
oL HEEED 00 IBNELE 30M#kEH 0, INBLE

(2) Crimp strength /73] 3E%R 82
A Testing : Pull the cable as shown in Fig.5 at a speed 25 Imm/minutes by tensile strength machine.

—»

Fig.5

B.Requirements : 20278-1*1R-08,13,32 : 10N MIN, 20278-1%1R-18 : 15N MIN,

A PRERIE: S IR ABR A BT, 925 2 3mmOBA Y — 7 &8RN, MEARETS,
B &M 20278-1%*1R-08,13,32 : 10NELE. 20278-1*1R-18 : I5NLL |
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DOCUMENT  CLASSIFICATION TITLE No.
Product Specification MHF series micro coaxial PR5-1176
T LR connector

(3) Durability / iitA44
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 .
E.Requirements :

Contact resistance of inner contact  initial 20 milli-ohm MAX_ after testing 2 5milli-ohm MA X
Contact resistance of ground contact  initial 10 milli-ohm MAX. after testing 1Smilli-ohm MAX.
AR RS AT, BRICER L 7 S 20 7T 7 B S BT 5725 & 3mma
M TI0EFRE S,
B &S PLEEERIE 0 08 20m0 BT, ®EEE 25mQ F
AEEEEAGIEEL . ATH 10mQ BLT, &S 15mO BT

{4} Cable retention force / A — 7 {545 5
A. Testing : Apply force on the cable as shown in Fig.2,
During the testing, run 100mA DC to check clectrical discontinuity.

o
Calile Plug
‘k_ § \3.

Haooptacle

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 confact  initial 20 milli-ohm MAX. after testing 25milli-ohm MAX.
Contact resistance of ground contact  initial 10 milli-ohm MAX. after testing 1 5milli-ohm MAX.
ABRERES  Fig, 2001312 =7 s ha s &, @, BB PIZDC100mAOERKEHL TE 0BS5S
T3,
BB S BRODSI, RIS, FOMAE EoREOE oL,
IR HER | e ooibR i SR AN oM, ok
LCEERRERES - B 20mQ LT, HEE 25mQ LT
AEVEERRERRIT ¢ £ 10mQ LT, MEBEE 15mQ UT

(3) Vibration / i
A, Testing : Apply the following vibration to the mating connector |
During the testing, man 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 ,
3 cyclesiapprox 73min Jabout each direction
B Reguirements
Appearance : Looseness between the pans, chipping, breakage or other abnormality shall not occur.
Electrical discontinuity : Ne 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.
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DOCUMENT  CLASSIFICATION TITLE Mo,
Product Specification MHF series micro coaxial PRS-1176
S connector

A BB RERIEO R 5%, FEOESIZNZ 5. 1, XBHICDCI00mAD DA i L T Sk
THeEE4 S,
B4t (10Hz—100H=—10Hz .~ #1155
Frigl@ inis#Em: 1. Smm or 59m."s) (6G)
Hi 23 oo B AL FEIL 2V TESHA 74 (197547 £
B£EEN A8 - HE&ODIIL Kt Hh, 20BME O REOE oL,
TERRET . MBRD | v rofE s SEEABE D S L
TLAEEEAEST . 0 20mQ LUF, #EEE 25mO LLF
PRElGEREERRER 0B 10m O LDLF, #®E 15mQ LT

(6) Shock / 7%

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 eyeles about each direction
B.Reguirements
Appearance | Looseness between the parts, chipping, breakage or other abnormality shall not oceur,
Electrical discontinuity : No electrical discontinuity grater than 1 micro-sec. shall oceur,
Contact resistance of inner contact  initial 20 milli-ohm MAX. after testing 25milli-ochm MAX,
Contact resistance of ground contact  initial 10 milli-ohm MAX. after testing | 5milli-ohm MAX.
AR IE B IRIED =52 i, SRRERI RN, TROSEEMNZ A, %, BT I2DC100mAD
WL HL TRAAMRILIES S, MIN-STD-202 #5855 213 840k B (i,
BN . 735m, 5" (75G)
PR ENEET | T msec,
. Mo Eakp
AT Ae R, £3E]
BAEEMF S . HRODD4, KT, R, ToMAELOREOm L,
EHRET . WEY, | oo R RSB OE, DL
fLLEEEAEIER o M 20m Q BT, HEBE 26mQ LT
AR 0 I8 10mQ LUF, #BRiE 15mQ LUF

6-2-3 Environmental / @854
(13 Thermal shock/ 8B+ 4
A. Testing : Apply the following environment to the mating connector .
Temperature duration
233K A0minutes—278-308K Sminutes MANX. — 363K/ 3 0minutes—278-308K Sminutes MAX,
{(-40°C) {5~3517) {90°C) {5-3570)
No. of cyeles : 5 cycles
B .Requirements
Appearance : Looseness between the parts, chipping, breakage or other abnormality shall not occur.
Contact resistance of inner contaet  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_
Insulation resistance : initial 500 mega-ohm MIN. after testing 100 mega-ohm MIN.
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DOCUMENT CLASSIFICATION TITLE Mo
Product Specification MHF series micro coaxial PR5-1176
il iy M B connector

ABE BERIEOo R r7% FROSHRICHETS,

1HFof et S
P238K. 3045 —278~308K. 54 EL F—363K./ 304~ 278~ 308K~ 54 L1 F
{—407C) {5~36%) {90°C) (5~357)

ERT Ay 5HLTA
BBEH A8 0 S8R0 Wit L, Fofh @ Fo BSOS L
FLEEEMIRN . WM 2omOQ LT, BS# 25m0 LT
MHEEEAERIEET 0 M 10mQ LUF, M58% 15m O LT
=g ; #NM S00M O Ll F SR 100MQ LLE

{2) Humidity | {8/
A. Testing : Apply the following environment to the mating connector in accordance with MIL-STD-202,
Method 103, Condition B .
Temperature : 3132 K (40£27C)
Humidity  : 90~93%RH
DPruration : 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 1 Smilli-ohm MAX.
Insulation resistance : initial 500 mega-ohm MIN_ after testing 100 mega-ohm MIN.
AFBIE G RIEOaRs 5 e, TEOBRTICKE TS, MIL-STD-202 38 103 245 B (2 8kiL,
i 313=2K (40+27C)
A 90~95%RH
B ] : 6]
BB A BEO$SER, K Eh, FOMNE EOBEOE ok,
FOEERIER  A0M 20mQ BT, ®®E 25m 0 WT
PHEE RREREST 0 18 10mQ BT, BE#E 15mQ LT
AR » I S00MQ LI E HERE 100MO Bk

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

Method 101, Condition B,
Temperature : 308+2 K (3542°0)
Salt water density by weight : 51 1%

Duration : 48 hours
B.Requirements - Appearance  no abnormality adversely affecting the performance shall sceur.

ABEHE RSB e TROBHESICEE S,
iReE (A0S £ 2K (35120
EARE 5+ 1% (B
eS| L ARHERD

B R - AR FELVEROE R,
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DOCUMENT  CLASSIFICATION TITLE N,
Product Specificalion MHF series micro coaxial PRS-1176
@rﬂl BR connector

(<) High temperature life 7 #58
A. Testing : Apply the following environment to the mating connector.
Temperature : 363 22 K (9022°C) Duration 96 hours
B.Reqguirements
Appearance : Looseness between the parts, chipping, breakage or other abnormality shall not oceur,
Contact resistance of inner contact  initial 20 milli-ohm MAX. after testing 25milli-chm MAX.
Contact resistance of ground contact initial 10 milli-ohm MAX. after testing 15milli-ohm MAX,
ARBEE mSiEOo R 258 TRORESICHRETS,
BA:363E2K (90£27) B3R 06E%R
B SR A - HAODLL, Kit, Bh, FORME Lo 2o ok
FE R 0 WH 20mQ LT, BHEEE 25m0 LT
S RIS . M 10mOQ BUF, BEE 15mQ BLF

6-2-4 Solder/ 4R
(1) Solderability / 4= H {1
A, Testing : Dip the solder tine of the contact in the solder bath at $18=5(245+5C) for § 0.5 sec.
After immersing the tine in the flux of RMA or R type for § to 10 seconds in accordance
with MIL-5TD-202, Method 208,
B.Requirements : More than 95% of the dipped surface shall be evenly wet.
AGAERIE 2 PO BRI RA5 18 £ 5K (245 5T) D MlMIZ5+0. 5884, 7Fw22 (1, RMA
it RABEERL 5~10 8R40 15, MIL-STD-202, &5k 208 (230,
BAERME BULEMO 95%EL LI EE SR FTRL,

(2} Reflow soldering heat resistance / [ it 84 b
A, Testing : Put on the receptacle connector to PCB , apply the heat 2 cycles as shown in Fig. 4

532607
103405 see,
] EE“ +.:_
|~ I(.l‘m:.h
\\
8
Tenmp. / Crat
[ \E,,,F-jhﬁ Kifsec.
—
A33-AT3K
/ (16E0-2007
12 ranues
Tirme:
Fig4

B.Requirements : Appearance no abnormality adversely affecting the performance shall occur.
AR BRI Ty oo o s BE | Fig A0S T2EY 7 a—5279,
B E R AR T B U e o SRV
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Product Specification

e

o LS

TITLE

MHF series micro coaxial
connector

No

PRS-1176

B-2-3

S B e 3

! Test Sequence and Sample Quantity

Teat ltem

EBEHE

BICIDIE]|F]|G

Gmup A e

H

MINJjO]| P

(1)

Contact Resistance

fE I

—

111
3] 3] 3

!
3

B e | e

(2)

Insulation resistance

FE AL

b

th br| e =]

(3

Dielectric withstanding voltage
R

VEWR

Crimp strength
5 | 9 5

Linmating force

=N

(7)

Durahility

A

(&)

Cable retention force
fr—FiARE

(9)

Wibration

(1)

Shock
Tl i

Thermal shock
EE A

Hurmidity
il

(13)

Salt water spray

A I

(14}

High temperature life

5 i

{15}

Solderability
FH{T T

{ 1)

Reflow soldering heat resistance

3 H i EviE

Plug

Sample QTY pes. | 77574

| 10

Ear 22-e

Feceptacle
N7 #dn

10 1| 1D

Test Board
e

pes.

10—

32

Form.Rev.0




Fas MO, Ps/0E/97 BELER FP. @31
T Y ~J P T R P P e rehariarroo—an = T W L . EL RS PR
SROM LEL HARVEST METAL <O LTD MFHK&J. :%mﬁ*ﬁzﬁaﬁ Mar, 25 20Bd 10: 181 Pl
&
TEST E_E, PORT
I A i SHMMAT v 2 R#ﬁ%fﬁ;
LL HARWEST TRE-1195 $EE5) IR T 1T B 1857
CUSTOHER NAWR  WE AR 012 (779) 853
SMES MITSUBTSHT ELECYNIC METECS Co., Lid,
AGENT KAME e 1-1-57 MIVASITUO, SAGAMIHARA,
' EABADANA 2251196, JAPAN
T BMEH B
FHMIIJUI:T ﬁu@ arain o _“EI i 28338 [SSUE_DATE 2004/02/02
T = | (EX ¢ 3 MEMEF B
SI7E 0.300% 438. oa0e QUANTITY TEST paTE | RPOY/11/18
{5 _CHEMICK COMPOSITION
RNES  ELRNENT N cu_| In
ﬂlﬁ’ MAX. 19.60| 48 00 —_
Lt WIN, 1a.50| &2, 00 —
47 R ANALYSTS VALLE 18013 48 220 17. 832
™ B TEST RESULT
L ]] "
H B |Tenwlle Btrenith Eloagezian Haroness
ITEM W' * i
= "
M| T - .
Lﬂi WA e - — 208, $000]|
J LIS Bb. 000 30000 1849, &ha0 £ i
. Il 09 182, 000
HEE
[UCATLRTEHS T
[T
—
" H
1TEN .
5
| toatn -
B el
frrisd WAX,
HIN, =
RiIEE
[LTTIE 24 )
il U
P— e sam—— ——
® B ITEM #uth  CONDITION | e e
@ _®  RmUARKS Y !:
MANAGER of 5
QUALITY ASSURANCE SECTTON
| - 2y ¥
g AEET | wowses ® &
R PASS T e, [ ae
n




SUMIPAC CORPORATION

APPLIED POLYMER PRODUCTS DIV.
I3F-1, No. 34 CHUNG SAN NORTH ROAD , SECT. 3, TAIPEI, TATWAN
TEL: 886-2-25997382 + Fax : 886-2-25997377

Aug. 13,2003

TO whom it may concern:

CERTIFICATE OF MATERIAL

We certify hereby that SUMITUBE A, manufactured by " SUMIPAC CORPORATION ",
conform fully with the requirement of all applicable specification, drawing, standards, Besides,
the pertinent test data and/or inspection records on file are available for inspection upon
regquest by appropriate authority.

Also, SUMITUBE A does not contain any ODC’s (ozone-depleted materials) , and never
contain ode's during manufacturing process, and conforms to the requirement concerning
toxicity as below,

Name of Products SUMITUBE A

Material Generic Name |Irradiated Heat-Shrinkable Polyolefin Tubing

Manufacturer SUMIPAC CORPORATION

Toxicity SUMITUBE A meets the requirements of of Spec. EN1122
Method-B on Cadmium & EPA30S0B ~ EPAG010B or
EPAGO20 on Lead, and EN71-Part3 on the following heavy

metals:

1. Sol. Barium (BA) <1000 PPM
2. Sol. Lead (PB) <90 PPM
3. sol. Antimony(SB) <60 PPM
4. Sol. Cadmium (CD) <5 PPM

5. Sol. Seleninm (SE} <500 PPM
6. Sol. Chromium (CR) <60 PPM
7. Sol. Mercury (HG) <60 PPM
8. Sol. Arsenic (As) <25 PPM

B. SUMITUBE A is free of Halogenated flame retardant
materials and other toxic materials as below.

Chrorinated Paraffin, Polychlorinated biphenyl
category(PCB), Polychlorinated Naphthlene Category,
Organic Tin Cempounds, Asbestors, Azo Compounds, etc.

. | ( % " b e v e
215 {/W»q O{d’\
HSI LING YIEﬁANEGER
SUMIPAC CORPORATION
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GEEEL (M) ETHRBSFRAT
SUMITOMO ELECTRIC INTERCONNECT PRODUCTS (SUZHOU) LTD.

PE SRNTEHESMEE 2323 WK 215129
No. 232 Jingfeng Road, SuZhou 215129, China

Sheet No.: 1/3

—

oW
spec. No: IEE8-01026A (SZ)

CUStomer : . i i

A

SPECIFICATION

LVCX &7l
LVCX SERIES

50Q (SUMIFLON®) E& [ ahsS
50 Q SUMIFLON® INSULATION COAXIAL CABLE
0. 7DS-PBE (f&,)
0. 7DS-PBE (COLOR)

WA E H8/Date :2003-03-22

W/ Signed by:

Manager of Engineering Section

35



Sheet No.: 2/3 . . ... ..
SR%/Spec. No. : IEEB-01026A(SZ)
HEET (M) EFSURERAA

SUMTTONO ELECTRIC TNTERCONNECT PRODUCTS (SUZHOU) LTD.

1, BRE

AR ERE T 500 SIMIFLON® &% kS

M SRAEE .

(0. TDS-PBE (&) ]

£%, K48 EXTHREI NI IEES-010268

; .

Scope

This specification covers the construction and the
clectrical properties of 500 SUMIFLON®
Insulation Coaxial Cable.

(0. 7D5-PBE (COLOR) ]

Ref: Our Japan Factory Spec. No IEEB-01026B

2, Construction/&iE Unit/ ML mm
‘I Item/IRE Details/FE4H &k J
I_ Material/¥fH Silvered-Coated Copper Wirce/SUSRERAR
; Composition (No./mm)
Conductor/ %M B G /om) 7/0.079
Nom. 0. D (mm) /£ 58 £+ 3 (rum) 0.237(+0.03)
; Meterial/#fkl SUMIFLON®P (Natural) / SUMIFLON®P ( &4k 5 )
nsulation/$84%/8 Nom. Thick (mm) /B B 45 B () 0.22
| Nom. 0. D/BERR AL 18 0.67(£0.03)
- . Material /#1434 Silvered-Conted Copper Wire/Si@iRiR
Shield/frakhE | Composition/ AL Single Braid of 0.05/FEEBRE0. 05
Material /#§ SUMIFLON® E(Color)#/ SIMIFLON®E () =
Jacket/ShE  Nom. Thick (nm) /BERE S84 BLIT (mm) 0.11
 Nom. 0. D () /#5845 (mm) 1. 13(+0. 05)

*White, Black, Blue, Gray/83, %, B, &

3. Electrical Properties (at 200C) /@& 4HHE(20CH)

Iten/IHE Unit/HLfr Details/Svunissl
Conductor Resistance/S S8R Q /km Max. 567
| Ingulation Resistance/HisRFH4T MQ - kn Min. 305
Dielectric Strength/iffWaER | VAC) /min 500
| Capacitance/ B Rk pF/m 97+ 14. 55 (1KHz)
! Characteristic Iwpedance/#FHEEA YL 0 20 2(TDR)
, Nom. 1. BZ (0. 9GHZ)
| Nom. 2. 37(). 5GHT)
| Nom. 2. 70 (1. 9GHZ)
Nom, 3. 05 (2. 4GHE)
Attenuacion®+/FE++ dB/m Nom. 3. 43 (3. OGHZ)
Nom. 3. 94 (4. OGHZ)
f Nom. 4. 45 (5. OGHZ)
| Nom. 4, BY (5. 8GHZ)
| | Nom. 5. 16 (6. 0GHZ) ,

* & Maximum Valuc=Nom, ValueX 1. 15/ @ A{T=#E4E X 1.15
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........................

EART (M) ETENSARLAT
SUMITOMO ELECTRIC INTERCONNECT PRODUCTS (SUZHOU) LD.

4, H4 4 - Packing
RESAREES 500 K/B. £ Standard unit length of finished cable shall be
HiEFeb AR TE. 500m on reel and shall be packed not to be
damaged during transportation.
Conductor

o

Insulation

B
Shield
=2
Jacket

A

Hegx
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