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Brand / Model 6672113032-110
Remark 2450MHz
Tested by  Wind-Kuo

E Total. dB 2494dE 7429 deg TR dE 17714 d.. 10724 deg 003 de 022 T4.29deg

Vertical
Frequency(MHz) 2450MHz
Maximum Gain(dB) 3.49dB 16.87deg
Minimum Gain(dB) -7.53dB 177.14deg
Average Gain(dB) 0.09dB
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Brand / Model 6672113032-110
Remark 2450MHz
Tested by  Wind-Kuo

E Total dB 272de 19688 deg -15.65 dB 4213 deg 4522 deg -360dB 423 29734 deq

Horizontal
Frequency(MHz) 2450MHz
Maximum Gain(dB) 2.72dB -88.57deg
Minimum Gain(dB) -15.65dB 42.19deg
Average Gain(dB) -3.60dB
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DOCUMENT CLASSIFICATION TITLE No.
Product Specification MHF series micro coaxial PRS-1176
RS connector

1. Scope / F&
MHF series micro coaxial connector is a wire to board connector for AWG#36,32,30 coaxial cable .
MHEF series micro coaxial connector i%, AWG # 36,32,30RE7 —7 N DEIRT T A ¥ —ax 75T

HD,

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

series microcoaxial connector
AL, MHF series micro coaxial connector DHERELHBRSRIZ W THET A,

3. Part No. , construction , material and finish  #g%. ¥ R O BT
(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.

AL, MR R OME B, S RIEICH ESh T Db ed 2,

4. Applicable cable / #EH7r—7 v

4-1 Part No. 20278-101R-08, 20278-111R-08, 20278-102R-08, 20278-112R-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(+2,-2)ohm by TDR method
Nominal capacitance(Reference value): 96 pF/m
Conductor resistance of inner conductor at 293K (20°C)(Reference value) : 1400 ohm/km
Insulation resistance : 1000 mega-ohm.km MIN.
Dielectric withstand voltage : no breakdown at AC1000V for 1 minutes.

(1) #ERk
FULER . AWGH36(7,70. 05) $RAYFEREIR E/-ITEAY T ADERR
HEME . TuERE AME0. 4(40. 04,—0. 02) EUEEXO. 125mm

SMERER ¢ 85,70, 05 ZH#ESMEO. 65mm, SRAYFHREFHRE

Txirob o ToFRBIE AMEO. 81(40. 04,—0. 02) mm, E#EEX0. 0Smm
(2) Itk

BB —& 2 0 50£2Q (TDR)

EERERNE(ZEMHE) . 96pF/m

293K (20°C) B H LB REMREHT (BEH) : 1400Q km

IS © 1000MQ kmPlE

[l : AC1000V - 1B Tl EE D4\

4-2  Part No. 20278-101R-13, 20278-111R-13, 20278-102R-13, 20278-112R-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 MHF series micro coaxial PRS-1176
CRTY SN S connector

(2) Requirements
Characteristic impedance : 50(+2,-2)ohm 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) Kk
FNER 0 AWGH32(7,70. 08) R ARG E /138 Ay X34 AVEIR
FEMAE o ToFREE MR, 68(+0. 04,—0. 02) FEHEEE0. 22mm

SAERER 16,740, 05 ZHESEO0. 93mm, $RAYFEREDR

Pxlrobh o ToFEME MEL 13(40. 08,—0. 05)mm, E¥EEXQ. 1mm
(2) ft#g

e —F 02 0 50220 (TDR)

BEHERE(ZZE)  97pF/m

293K (20°C) D P DEEREAIET (B EE) @ 520Q km

MEEH . 1500MQ  ckmllE

i BB . AC1000V-145RC Tiigmt e o 5

4-3  Part No. 20278-101R-32, 20278-111R-32, 20278-102R-32, 20278-112R-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 0.2 1mm
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
Nominal capacitance(Reference value): 95 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) #&Rk
FLER . AWGH32(7,70. 08) R A FEEARR E-I 38R A %3 AV
FEME . TyERBHESMR0. 66(40. 05,—0. 05) EHEX0. 21mm

SERER (A © 16,75,70. 05,3 F Ay S kiR
SMERER(OMAD :© 16,76,70. 05 ZHESMEL. 12mm, T3 Ay SRR
Pxrvb o ToFRBEEMEL. 32(40. 1,—0. 1)mm, IEHEEX0. Imm

(2) fL#k
Btk o —& R - 50220 (TDR)
EEHERE(BEME)  : 95pF/m

293K (20°C) > H.LECERIER (B &) © 520Q km
R - 1500MQ -kmliE
i 88 : AC1000V- 15N Ttk EE D S VI
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DOCUMENT CLASSIFICATION TITLE No.
Product Specification MHEF series micro coaxial PRS-1176
ety sak e connector

4-4  Part No. 20278-101R-18, 20278-111R-18, 20278-102R-18, 20278-112R-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
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 AC2000V for 1 minutes.

(1) HERK
HULNER © AWG #30(7,70. 102) R A S-SRk SR
FEME . ToEBEMEO. 84(£0. 03) JEHEX0. 268mm

AERER 0 16,7370, 1 EUESE L. 35mm, $RAYFERENHR

Pxrob o ToEBIIEAMEL 8(£0. 1) mm, AE¥EEX0. 23mm
(2) 1I#k

Bt —F 02 . 50+2Q (TDR)

EEHEAR (BB . 95pF./m

293K (20°C) KD LB R ERIKHT (B5H) : 805Q km

WMREERL . 1500MQ ~kmPlE

i 25 E : AC2000V -+ 145 TRk EE 0 B\

5. Ratings /" &k
(1) Rated voltage / /& : AC60Vrms
(2) Nominal characteristic impedance /AFRFEMEA B —F X 1 50Q -
(3) Frequency / A% : DC~6GHz
(4) VSWR : 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
(5) Service Temperature / 5 FHIRE#EF : 233~363K (—40~+90°C)

6. Test methods and performance ,/ 3B K& OMERE

6-1 Test condition / FERSAE
Unless otherwise specified, all tests and measurements shall be performed under the following
conditions in accordance with MIL-STD-202
L TORELRBL. MIL-STD-202 [ZE-SELL T OLKETITS,
Temperature / 12 : 288~308K (15~35C)
Humidity / 8%  : 45~75%RII

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

6-2-1 Electrical / BXUIIMHERE
(1) Contact Resistance / B HT

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>

B Cable

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.

AFRBE T ANERI BT LI NaRx I 2T L, I aRr s L EEE, Fig. 10X 248+F1E
W CTFROSLETHIET S, MIL-STD-202 RBRE 307 (2 VEHL,
FAEIBREF: 20mVELT
HREBRER © 10mA (DCHLLITAC1kHzZ)
FLER . <A-EMOBIKIEI > —<B—EMOEXEL >
SERER . <A-DMEOBERES > —<B—DEOEZIEH >
B.LESME: R MH 20mQ LT, #HE#% 25mQ DT
SVEER IH 10mQ LAT, RABR% 15mQ AT

(2) Insulation resistance / FEHHEHT
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,
ARRIE: JeTEINROTT7 AR ZEBNTRASE, POLEELSMBEEDRIZ DC 100VEZFIIL,
BIET 5, MIL-STD-202  ZRBRTE 302 (C #EHL,
B.LESAF: #1H 500MQ Lk BB 100MQ LIk

(3) Dielectric withstanding voltage / ifif &%

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.

AFRBRIE: VeT BNV ROTTT AR EEENCIREEY, POERLIERERDRIZAC200V(ELNE)
3 EENT 5, MIL-STD-202 #RERYE 301 \ZHEHL,

B.LESAE: JRHERTE. ZHHE. RBHEEFORE 0L,

Form.Rev.0
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DOCUMENT CLASSIFICATION TITLE No.
Product Specification MHF series micro coaxial PRS-1176
RSB connector
(4) VSWR

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

Rug
Net work anal yzer Receptacle

Net work anal yzer

L=100 mm
SMA

Hug
% < > adaptor
T ——h
7
SMA

SMA
adaptor CaHe adaptor

Ter m nati on

Hg 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

AREBRE: R NI —IT7F T4 =2 T Fig3 DIHITVSWRERIET 2,
B : 100M~6GHz

BLEESM: Plug 1. 32AF 0. 1~3GHz 1. 5800 F 3~6GHz

Receptacle 1. 3LAF 0. 1~3GHz 1. 4LLF 3~6GHz

6-2-2 Mechanical / ¥tk gE

(1) Unmating force / $k%E
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 :
after 30 cycles 3N MIN.

Total unmating force : Initial 5N MIN.
Unmating force of inner contact : Initial 0.15N MIN. after 30 cycles 0.1N MIN

AR RGBS 0T BRICE BT LI 20 E S 7 e i A B S T4y 25 + 3mm
D E TR 2,

BB
WAREN MEKES 5NLLE 30E1#%k%ES 3NLLE

B WIEERES 0. 16NBLE [ 30EI#%ikES 0. INLLE

(2) Crimp strength / 3| 3EH &
A.Testing : Pull the cable as shown in Fig.5 at a speed 25 &= 3mm/minutes by tensile strength machine.

=N

Fig.5
B.Requirements : 20278-1 * *kR-08,13,32 : 10N MIN, 20278-1 % * R-18 : 15N MIN,
AR SIRRBREE VT E425+ 3mmDEE T — 7 V42 3E0  BRERHIET 5,
BB 20278-1% *R-08,13,32 : 10NLA |-, 20278-1% %k R-18 : 15NLL E

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

connector

(3) Durability / fit/AME

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.

ABRERE FEHERERIEA A L BRI B U 7 500 752 A e FATIC A5 25 5 Bmmad
B T30EIELR T2,

BSOS - P8 20mQ LLT,

A% 25mQ ULTF
SVEREREEARIEPT - WIH 10mQ LT,

A% 15mQ LT

(4) Contact resistance with force on the cable / 7 —7 VIR EE N Z -4 OBEFRIEHL
A. Testing : Apply force on the cable as shown in Fig.2.

During the testing, run 100mA DC to check electrical discontinuity.
Cable Plug

o
P

4 N 2 N
PCB

N
L]

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.
AFRIBRIE Fig. 2059120 =7 WMZieiizd, M, BERFIZDC100mAD BF AL CESABRETE i
EEAR
B.LERM SMBL : EERDWPDI, RIT, B, TOMIVE EOERFE DML,
BT RRP. 1 ~ AR EBA BRI OENZL,
UDEREAIRET ¢ U 20mQ LUT, B 256mQ DT
SVEREEEAREST W18 10mQ DT, B 15mQ LT

(5) Vibration / #Z&)
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.

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

ARARIE REREBOaRs 5% TRLOBEIEMZ S, H, REFIZDC100mADERERL TR
R 5,
JA¥ ¥ :10Hz—100Hz—10Hz / #1557/
FIRIEAEE 1. 5mm or 59m,/s* (6G)
AN 3 DO EWZEATRF NI ONWTEE A2 (K754) EFE
B.LESME B . HEOWwHL, KT, Eln, FOMsVE EORFOENE,
BEIERET - RERP, 1 v/ /PR B BRSO L,
B AERIRET ¢ W 20mQ DUTF, HEA% 26mQ LT
SNEREREMIEGT I8 10mQ T, ®BEB% 15mQ UF

(6) 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 15milli-ohm MAX.
AR i REBO= R 5%, HRERBIIDOMT, FELOEREMNZ 5, ., HEBRHPIZDC100mAD
BIMATIL TEKBBRET TR T2, MIN-STD-202  FRBRE 213 SRERSM: B IZHEHL,
B ARNGEEE : 735m,/s%(75G)
FEVERHGREM] 1 Lmsec.
B I IERRR
7B 565, & 3[E
B.AESRME AL 0 EROWDAR, RiT, Eli, TOMANE EORFOENZL,
BT @ RBRP, 1 = A/ EBI BRI O,
FDERBEARET - W18 20mQ LAT, #BA#% 25mQ LT
SEREAREAIEGT - FIH 10mQ BUF, RE#% 15mQ LT

6-2-3 Environmental / TiER 51
(1) Thermal shock/ IREV17V
A. Testing : Apply the following environment to the mating connector .
Temperature ,duration
:233K/30minutes—278~308K/5minutes MAX.—363K/30minutes—278~308K/5minutes MAX.
(-40°C) (5~35C) (90°C) (5~35C)
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.

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

AR RAIREBOaRI 5% FROFAKICHET D,

1Y A IO S
:233K/3O§}—>278N308K/5§7\u—F—>363K/30§7\‘—>278~308K/5ﬁ7\1;(T
(—40°C) (5’\;35°C) (90°C) (56~357C)

EHFAINL BT
B.LESME A 0 0w EH, RiT. B, FOMAE FORE DML,
HRODERBEAIETT © W8 20mQ DLT, BB% 25mQ UT
SRR AHERIEHT - U1 10mQ LT, RE% 15mQ MUTF
METRIEPT : ¥IEA 500MQ LIE RERE 100MQ LAk

(2) Humidity / ¥@pE
A. Testing : Apply the following environment to the mating connector in accordance with MIL-STD-202,
Method 103, Condition B .
Temperature : 3132 K (40£2°C)
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 SO0 mega-ohm MIN. after testing 100 mega-ohm MIN.
ARRIE HAREDOA R 5%, TROFEKITHET D, MIL-STD-202 BRI 103 S0 B IZHEHL,
JBE:313£2K (40+27C)
1B : 90~95%RH
IRFE] - 96 HFfH]
B.ULEESA: AMEL ¢ HEDOWBEHR, KT, B, ZFOMANR EOREOENZL,
ULERERST - 181 20mQ BT, RER#% 25mQ LT
SREREREAIERGT © M1 10mQ LDUT, #BR% 15mQ LT
AL © WIH s00MQ LLL B 100MQ Blk

(3) Salt water spray / H/k"E5E

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.

ABE BRANEBOaRI5%, TEORARITHET A,
REE 1308+ 2K (35+27C)
TR 5+ 1% (L)
i3] - ASHERH

B.LESM - M FLWEROEANE,
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DOCUMENT CLASSIFICATION TITLE No.
Product Specification MHEF series micro coaxial PRS-1176
R LB connector

(4) High temperature life  / &
A. Testing : Apply the following environment to the mating connector.
Temperature : 3632 K (90+2°C) 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.
ARBRIE HAIRBOaxsZ%, TREOFESIZHET D,
JBEE363+E2K (90x2°C) B : 96FFH
B.LESEM M - EaDWBI RiT, Fl, ZDOMAE LORFOENZL,
RUDEREARTT 0 1 20mQ DLF, HBA% 25mQ LLF
SR EARET 0 H 10mQ DATF, BB 15mQ DT

6-2-4 Solder / -HAF1)EEE
(1) Solderability / =H ik
A. Testing : Dip the solder tine of the contact in the solder bath at 518 =5(245%=5%C) for 510.5 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 27 OEEMITEE518 £5K (245 £5°C) D MEMNIZ5 0. 5823, 7T v7A1%, RMA
XITREZERL 5~10 AR THOLT D, MIL-STD-202, 3Bk 208 (ZHEHL,
B.UESM RUCEMD 95%LL LI AP LRAET52L,

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

533260°C)
100.5 sec.
Gradient
1 ~4 K/sec.

N

’ 3 ~-6 K/sec.

Tenp.
p Gradient

433-473K
(160~200°C)
1~2 mimtes

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

AREBE AR AN axs2EBEE, Fig. 40420 7a—3179,
BB M RE A RO AT K VR D N,

Form.Rev.0




[-PEX CO.LTD sheet 11 of 11

DOCUMENT CLASSIFICATION TITLE No.
Product Specification MHEF series micro coaxial PRS-1176
RSB connector

6-2-5 HABRNEFEFBHL / Test Sequence and Sample Quantity

Test Item Group / J N—"7

ABRIA H A|B|C|D|E[F]|G]|H
(1) |Contact Resistance 1y 111
e 31313]3
(2) |Insulation resistance
AR
(3) |Dielectric withstanding voltage | 1
M e+
(4) [VSWR 1

—_

[T 0 \S R AN
wm |~
w

(5) |Crimp strength 1
5 R AL
(6) |Unmating force 1
thET)
(7) |Durability 2
M AME
(8) |Contact resistance with 2
force on the cable

T=T IR EEMA T D
BT

(9) [Vibration 2
IREN
(10) | Shock 2
IR
(11) {Thermal shock 3
BEY A7V
(12) [Humidity 3
1B
(13) | Salt water spray 1
KBS
(14) |High temperature life 2
=il
(15) | Solderability 1
EEATE
(16) |Reflow soldering heat resistance 1

= i EE

Pug |[10] 5[10]10f{10]10[10|10]10] 10|10 10 -]~
Sample QTY pes.| 777

BUBHI Receptacle| 10| 5 [--—| 10| 10| 10| 10] 10|10 10]10]10]10] 10
el /%
Test Board pes. 10| 5|-—f{10{10f{10]10]|10|10|10]10|10]--]| 10
HARE

Form.Rev.0




MATERIAL CERTIFICATE

SHEET 15

No0.06027-1
Feb / 26/'08

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

PRODUCT NAME

MHF series micro coaxial connector PLUG & RECEPTACLE VERTICAL

Plug, Non halogen free type
Part No. Contents Housing Contact Ground contact
20278-101R-08 | Material |PBT Phosphor bronze Phosphor bronze
20278-111R-08
20278-101R-13 / Cat No. [DURANEX 3116 C5210R-H C5191R-1/2H
20278-111R-13
20278-101R-32 WINTECH POLYMER LTD. |Nippon Mining & HARADA METAL
20278-111R-32Manufacturer Metals Co,.Ltd. INDUSTRY Co,.Ltd.
20278-101R-18
20278-111R-18|UL 94 V-0 -
20308-101R-13|UL 94 flame
20308-111R-13|class
20308-101R-32
20308-111R-32|UL file No. E213445 00 |eeeeeeeeeeeeeeeemeeees e
20351-101R-37
20351-111R-37
uL UL CARD COPY
APPROVAL CHECK ORIGINATOR
T.Harada T.Tagawa K.Ohbayashi
Feb/26/" 08 Feb/26/" 08 Feb/26/" 08
FORM REV.O

[-PEX Corfidentid 11




Plug, Halogen free type

SHEET 25

Part No. Contents Housing Contact Ground contact
20278-102R-08 / Material |PBT Phosphor bronze Phosphor bronze
20278-112R-08 / Cat No. |XFR4840 GF10 C5210R-H C5191R-1/2H
20278-102R-13 WINTECH POLYMER LTD. |Nippon Mining & HARADA METAL
20278-112R-13|Manufacturer Metals Co,.Ltd. INDUSTRY Co,.Ltd.
20278-102R-32|UL 94 V-0 e e
20278-112R-32|UL 94 flame
20278-102R-18|class
20278-112R-18|UL file No. E213445 ---
20351-102R-37
20351-112R-37

uL UL CARD COPY
Receptacle

Part No. Contents Housing Contact Ground contact
20279-001E-01 / Materia |[LCP Brass Phosphor bronze
20314-001E-01 / Cat No. |VECTRA E130i C2680R-0 C5191R-1/2H

Polyplastics Co.,Ltd Nippon Mining & HARADA METAL
Manufacturer Metals Co,.Ltd. INDUSTRY Cao,.Ltd.
uL%4 v-o s [
UL 94 flame
class
UL file No. E 106764

UL

UL CARD COPY




QMFZ2 Component - Plastics
WINTECH POLYMER LTD

Friday, October 24, 2003

18-1 KONAN 2-CHOME MINATO-KU TOKYO 108-8280 JP

Material Designation: 3116(e)

Product Description: Polybutylene Terephthalate (PBT), designated ""Duranex" furnished as pellets.

Color Min. Thick. (mm)
ALL 0.75
15
NC, BK 3
CTI: 2 IEC CTI (V): -

Dielectric Strength (kV/mm): 23

ISO Tensile Strength (MPa): -

ISO Tensile Impact (kJ/m?): -

O

Report Date: 11/15/2000

Flame Class HWI HAI RTI Elec
V-0 4 0 130
V-0 3 0 130
5VA 2 0 130

HVTR: 3 D495: 6

Volume Resistivity (10*ohm-cm): 16
ISO Flexural Strength (MPa): -

ISO Izod Impact (k3/m?): -

Underwriters Laboratories IncR

RTI Imp

120
120

RTI Str

130
130
130

SHEET 35

E213445

IEC GWIT IEC GWFI

IEC Ball Pressure (° C): -
Dimensional Stability(%):0.0
ISO Heat Deflection (C): -

ISO Charpy Impact(kJ/m?): -

Virgin and regrind from 1 to 50 by weight incl. have the same basic material characteristics (at a minimum thickness of 0.75 mm), except for
310EP which has a lower as received Tensile Impact value from 26 to 50 percent regrind.

UL94 small-scale test data does not pertain to building materials, furnishings and related contents. UL 94 small-scale test data is intended solely for determining
the flammability of plastic materials used in components and parts of end-product devices and appliances, where the acceptability of the combination is

determined by ULI.



Componen - Plastics EZ11445

WINTECH POLYMER LTD
TE-1 KONAN 2-CHOME. MINAT C-KU, TORYO 108-8280 JP

XFR 4840 GF10
Polybutylene Terephthalate (PBT). "Duransx”, furnished as pellets

Min Thk Flame RTI RTI RTI
Color [mm} Class HWI HAI Elac Imp Str
ALL 0.7s V-0 1 L] 75 TS Ta
1.5 V-0 1 0 75 75 Ta
3.0 V.0 1 0 75 75 75
Campaalive Tracking Indas (CTI) i Dimansicnal Sability () =
FIRVORIQN Mﬂmwfﬁﬁﬁi 0 High Valt, Low Current Arc Resis (D4065): 5
Cislacine Strenglh (kY mm): 24 ‘Wolume Rasismaty (1chm-om): 14

UL%4 small-scals es dala doss ot peain 1o buikking materiak, fumshings and slaled conlents, ULSE small-scalks sl
clatn & intended solalky for delamning 1he Nammakdbty of plecie malenals uesd in e comgmnanis and pams of esd-produc
devicas g appliances. whess the aecaplabilly of the combinalien B determined by UL

Raport Date; 2006-07-24
Last Rewvizad: 2006-07-25 Undarwriters Laboratorias Incd ﬂ Iﬂ

IEC and ISO Test Methods

Thicknoss
Test Name Tesl Method Lirults Tesled (mm) Value
IEC Flammadslity IEC 05951110 Class (ocolor) 0.75 Wal (ALL)
15 Wil (ALL)
in W0 (aLL)
Glosw-Wire Flammability {GWFI} IEC 6005212 c - -
Giloewe-Wire kgnition {GWIT) IEC BOES5-2-13 C - .
IEC Comparative Tracking Index IEC 60112 Volls |kMax) B =
IEC Ball Prassura IEC 60&95-10-2 C - -
150 Hest Defeoction (1.80 MPa) 180 752 c a .
150 Tansila Strength 150 527-2 WP - -
150 Flexural Sirenglh IS0 178 WP - -
150 Tansila Impact 150 258 kXm2 - -
130 2od Impact 150 180 ENm2 = =
1580 Charpy Impact 150 1748-2 kNmi - -

Undarwritars Laboralories Incid

SHEET 45



SHEET 55

QMFZ2 Component - Plastics Friday, October 24, 2003 E106764
POLYPLASTICSCOLTD
VECTRA DIV 18-1 KONAN 2-CHOME MINATO-KU TOKY O 108-8280 JAPAN
Material Designation: E130i(d)(e)
Product Description: Liquid Crystal Polymer (LCP), thermotropic aromatic polyester, designated "Vectra' furnished as pellets.
Coalor Min. Thick. (mm) FlameClass HWI HAI RTIElec RTIImp RTI Str IEC GWIT IEC GWFI
ALL 0.75 V-0 2 4 240 220 240 - -
15 V-0 1 4 240 220 240 - -
3.0 V-0 0 4 240 220 240 - -
CTI: 4 HVTR: 0 D495: 5 IEC Ball Pressure (°C): -
Dielectric Strength (kV/mm): 39 Volume Resistivity (10*ohm-cm): 16 Dimensional Stability(%): O
1SO Tensile Strength (MPa): - SO Flexural Strength (MPa): - I SO Heat Deflection (°C): -
ISO Tensile Impact (kJ/m?): - 1SO I zod Impact (kJ/m?): - ISO Charpy I mpact (kJ/m?): -
(d) Virgin and regrind up to 50% by weight incl. have the same basic material characteristics for colors NC and BK.
(e) In addition, regrind at 26 to 50% have the same basic characteristics at a minimum of 1.5mm except RTI's for the Mechanical w/Impact property is 180C.
Report Date: 8/19/1992 Underwriters Laboratories Inc®

UL 94 small-scale test data does not pertain to building materials, furnishings and related contents. UL 94 small-scale test datais intended solely for determining the flammability
of plastic materials used in components and parts of end-product devices and appliances, where the acceptability of the combination is determined by ULI.



PART NO.

20278~sssR—s+

(11. 4)

2.62

(3)

19¢ |Z0§056 | k-0 |Rb/o4/o§ |k |DESIGN D BY DATE ,
16C|207346| K.0|Jul/10/°08] E.K | K.Ohbayashi JUN/13/01 l = PEM Interconnect
17C(205233] K. 0 [Maw/18/ 05 T.H |cHK 0 BY DATE nd Protasing Elootronies
e R o e KO T TITLE
6 MAX. |=0. 2 .0 Nov/12/ .H 'APP' D BY DATE
& OVER TR ax [0 5 SRV ECN By | OATE [ APP K Katabuchl  UN/t3/n1| M erles alore oaial comectr elie | GEMETQl
30 OVER MAX. 120 |+£0.5 REV. RECORD CUSTOMER P%ECTION SCALE | UNIT| DWG. No. SHEET| REV.
ANGLE |+2' SERIES No.| 2814 COPY =1|6/1 |mm 20278 1/4/19C

Ground contact
3.22

1.8

Housing
i
I~ Contact

— | 2.4

N
N
S

Connector end |
(notch)

Part No.20278-101R-08
20278-102R-08
202768-101R-13
20278-102R-13
20278-101R-32
20278-102R-32

For hand tool

(with notch)

(6. 96)

(4. 25)

1.8

3,22
Ham:al
VA

) 2.4
(ap]
)
N -‘A
= &
<
Connector end

Part No.20278-111R-08
20278-112R-08
20278-111R-13
20278-112R-13
20278-111R-32
20278-112R-32

For semi auto

termination machine

(without notch)

2. 62

Coaxial

1
W
=)=

Cable Ass'y

Plusg

P/N 20278-1++R-08
P/N 20278-1++R-13
P/N 20278-1++R-32

4 + 0.4
cable %///
|

Receptacle

2.5 MAX.

2.1 + 0.1

Part No.20279-001E-01
20441-001E-01

MATING

FORM REV. 4

WAS T




PART NO.

20278—++sR—s s

(11.4)

Ground contact
3. 22

1.8

2.4

(7.66)

o~
o

|_(3.55)

Connector end
(notch)
Part No.20278-101R-18
20278-102R-18
For hand tool
(with notch)

Housing

U
; <] Contact
/iééiii

3. 22
(=)
— \
)
(¥ n
e 2. 4
E=
i
N —
S in
o
Connector end || ™

Part No.202768-111R-18
20278-112R-18
For seml auto
termination machine
(without notch)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|

2.62

. Coaxial cable

) -

47 £ 0.4
5

e
=

Cable Ass'y

M
1l

==

[

Plug
P/N 20278-1++R-18

4.7 + 0.4i

NS

2.5 MAX.

|
eceptacle

2.1 £ 0.1

Part No. 20275-001E-01
20441-001E-01

MATING

DESIGN D BY DATE )
I = PEw Interconnect

CHK' D BY DATE and Paokasing Elsotronles

GENERAL TOLERANCE TTLE TOKYO, JAPAN
6 MAX. 0.2 APP' D BY DATE les al
6 OVER MAX.30 |+0.3 REV/ECN | BY | DATE | APP B tertes slory sucal e ol | GEMEFa

30 OVER MAX. 120 |+0.5 REV. RECORD CUSTOMER P%Ecnon SCALE [UNIT] DWG. No. SHEET| REV.
ANGLE | +2' SERIES No. 2814 COPY =1le/1 |mm 20278 2/4/19C

FORM REV. 4

- WAS T



Part No. of non halogen 20278-101R-08 _ - - -~

20276-101R-13 _ -~

20076-101R-32_ _ -~

20278-101R-18 _ - -~~~

free tupe - 02-NMIR08 | -7 2008-MAR-13 | - Z0208-UR-2 | -~ 20278-111R-18
Part No. of halosen | 20278-102R-08 - -~ 0276-10R-13 _ -~ |20278-10R-32__ . ---" | 20006-10R-18 _ -~
free tupe -7 MB-UR-08 - 2M8-UR-13 - 028-UR-]2 - 20278-1128-18
Housing color White Black Black White
Applicable cable 2.09+0.1 2.09+0.1 2.09+0.1 2.09+0. 1
nominal dimension -1 1.25+0. 1 1.25+£0.1 1.25+£0.1 RG178 B/U | = 1.25+0.1
— | éA%i&l e 1.16+0.1 gx_ éﬂ%i&l 2 }QL%iﬁl
g gl —yg |5 Ji—gf —O—g & jl—3%
B | 2852 o 3 2 |9 g8z 2 & s8F =2 = Z33 =
v =2 B gll®@ B ws = . TS| = = —~s|S = | B o =
S 8537 £ 5o S ;E 54 N Sle E &8 |3 < SE & - = 2= =
S| ET5E Z|EF el 22 2 =2 oz % 2Tl 3 -
% NOTE-1 % NOTE-1 % NOTE-1 % NOTE-1

Cable cut length
R
L |

e

Braided shield of

Crimp Helght

Blade Micrometer

X

Outer conductor Single / 1E8&#A Single / 154 Double / 2E R Single / 1E&#A CH-1 possond
ABREDRE
P/N of - - - 30 L

hand Tool -~

90187-008C -~

—

90187-013C -~

—

90187-032C -~

-

90233-018 @ _ -~

KRR
RIS RERLRL
KSR

/1’7ansmauto //// //// //// //// I-fit part
_~ ternination machine, -~ 90213-008C | - - 90213-013C | - - 90213-032C | - - 90232-018
2.24 2.29 2.7
Ject. N uy 2 Ny - CH-2paes
M=M N Q ' g < ! | o BREESR
f - f - i - ' N @ RS
' ek
3. 1 RIS
Sect 1. 72 2.28 2. 37 [ Quter conductor part
— \ et " (Vs ] tUc 4
-t Usm): J B = iR CH-3 g
| [ | , / "f""""“"”?ﬁ‘f :
| ol o e =)
CH-1 1. 34~1. 40 1. 34~1. 40 1. 34~1. 40 1. 34~1. 40 R
Ol 1] = T et el el B B RIS H 10, 4
Height Cl-l_-g_ o 0. 76~0. 84 1.06~1, 14 1.20~1.30 1. 41~1. 49 Jacket part
CH-3 0. 85~0. 97 1. 15~1. 35 1. 26~1. 46 1. 70~1.80
NOTE=1 DESIGN D BY DATE —
W, SHBREA DX BI-FT BT | = D= Y| inorcomeot
Must not use solder coated CHK' D BY DATE and Peotaging Elaatra%%n PN
Inner conductor and outer conductor. TITLE
APP' D BY DATE
MIF serles al fal tor pl General
REV/ECN | BY | DATE | APP vertical (sround Eﬂ?ﬁast 15014 Plating)
REV. RECORD CUSTOMER JECTION | SCALE | UNIT| DWG. No. SHEET| REV.
SERIES No. 2814 COPY P?@ér —/—.mm 20278 3/4/19C
FORM REV. 4 WAS T




Notes

1.Materlal
(1) Housing :
(2) Contact
phosphor bronze
gold plating 0.14 m HIN.
over nickel 1.27x m MIN.
(3) Ground contact
phosphor bronze
gold plating 0.05« m MIN.
over nickel 1.27x m MIN.
2.Packing : reel
3.Mating partner part No.
: 20279-001E-01, 20441-001E-01
4, Permissible load of cable at mating

PBT , UL94V-0

Coaxlal cable T

AN MAY. \

2N MAX.

5-2 Unmatina.

(1) In case of unmating by
pulling tool.
Please use the pulllng
tool as the following drawing,

1.%# H and please pull plug to
(1) \v3¥>2:PBT, UL94V-0 vertical direction as directly
(2) A>9Ik as possible.

ggﬁgﬁ i MIN
Y L 3 m [ ]
7 i Coaxial cable

@

5-2 IRTIEER

el

(1) XY 7 ERANIRE
TROLDETEIEH
EERSIZELTTEW,

5. Suggestions for mating & unmating
cperation.

5-1 Mating.
Please mate the connector stralghtly
to vertical direction as much as
possible, adjusting the mating axis
of plug and receptacle.
As excesslive slant angle mating may
gre?k the connector , please don't
0 1t.

Pl '
S
m N MoK, |
Receptacle

5. JRXTIMhERSSVEREROER

T Zysl1.27em MIN. Plug
(3) 75YRIVIIR \, (@
gggﬁo 0Sem MIN : __i§r = Pulling tool
T Zvi5h1.27em MIN. P/N 90192-001
2.83 : U-) i
3 #%2659%1551& 31}441[\101?1& 0 Receptacle
4.3 a8 MA— 3 (2) FTEBszE<BA
RI9BNERDT-TVENT ORE (2) Iggcg;:dof unmating directly THORSEAEO NS, &3
Please catch the catching area EHERLESIZERNTTEN,
Plug gf plugl. Tngiplegfe PUIld?lugtl
o vertical direction as directly
| / as possible.
Coaxial cable Plug Catching area

5-3 Crimp over standards of
outer conductor

5-1 JAXJT98AB Standards:Less than 10% from
PlugtReceptacledhnaNEsnt, Eg:gbcgg?bers of outer
Eggggﬁﬁg%l&ﬁﬁgi\. (Ntlmhers offouter ionductor‘ s

-[e crimp over from outer
g;&%%ﬁﬁ%?%ﬁ?aqmt‘ﬂga“bo conductor’ s barrel)

5-4 Cautlion about Heat shrinkage
tubes

Please be cureful not to melt
housing when using heat
shrinkage tubes.

It will become cause of open

RAGH

Reéeptacle

I AR HELR

rESgeHt URRE

: ABBEN-IVER
D10%NTF

(RB8&/IILLORE
st LER)

4 RREF2-TEONT

0):3 1
AREF1-TTAHERK
ZEOREE. BERRO
REECBNITOT. R
&N T EBREER
WEORELTSEEW,

6. £J1x7J759K" Pb-free’
Thd

circult.
6. This Is "Pb-free' connector.
DESION D BY DATE
l o= L) Eﬂ Interconnect
CHK' D BY DATE and Paokasing Eleotronios
GENERAL TOLERANCE TITLE TOKYO, JAPAN
6 MAX. |=0.2 APP" D BY DATE MHF series al fal I
6 OVER MAX.30 |+0.3 REV/ECN | BY | DATE | APP HE serles alcro cacll comecuar olie, - General
30 OVER MAX. 120 |+0.5 REV. RECORD CUSTOMER P%CTION SCALE [UNIT| OWG. No. SHEET| REV.
ANGLE |+2* SERIES No. 2814 COPY =1 —/— mm 20278 4/4/19C
FORM REV. 4 WAS T




SGS REPORT

SUBJECT: Survey for Environmental-Related Substances

This ia applied for the following products:

[-PEX Product Name

[-PEX Part Number

MHF PLUG Connector

20278-112R-**

Attachment:

Survey Form on Environmental Impact Substances Contained in Parts and Materials

SGS TEST REPORT for MHF Plug connector

Please refer to the attached SGS REPORT.

Component name

SGS Report No.

HOUSING (BLACK) CE_2008_43815 *
HOUSING (BLACK) CE_2008_52560
HOUSING (WHITE) CE_2008_50263
HOUSING (WHITE) CE_2008_52561
CONTACT CE_2008_31217
GROUND CONTACT CE_2008_31216

Remark:* The SGS Test Report can be applied to a component.

Sheet 1 of 1



I-PEX Co.,Ltd. Sheet 1 of 12

QUALIFICATION TEST REPORT

No. TR-08020

MHF series micro coaxial connector

<Plug halogen free type, Ground contact gold plating>
(Product No. Plug 20278, Rec. 20279)

Product Specification No. PRS-1176

Prepared by Reviewed by Approved by
0 | T08015 | K.O | Feb/29/08 K .Ohbayashi E.Kawabe
REV. | ECN BY DATE APP. Feb/29/" 08 Feb/29/' 08
REVISION RECORD
Form Rev.0

[-PEX Confidential 11l




I-PEX Co.,Ltd. Sheet 2 of 12

DOCUMENT CLASSIFICATION TITLE No.

MHF Connector
Test Report TR-08020

1.Purpose
Testing was performed on the MHF series micro coaxia connector to determine meets the
requirement of 1-PEX specfication,PRS-1176
MHF series micro coaxia connector PRS-1176

2.Conclusion
All the specimen met the requirements of PRS-1176.
(PRS-1176)

3.Sample
(1) Plug: Part N0.20278-112R-13 (20278-102R-13)
Cable : AWGH#32 coaxial cable (jacket diameter 1.13mm)
(2) Receptacle : part N0.20279-001E-01

4.Method
Refer to product specfication,PRS-1176
(PRS-1176)

Form Rev.0



[-PEX Co.,Ltd.

Sheet 3 of 12

DOCUMENT CLASSIFICATION TITLE

Test Report

MHF Connector

No.

TR-08020

| Test Sequence and Sample Quantity

Test Item

Group /

B

C

D

F

G

D

Contact Resistance

=

1
3

1
3

=

=

@)

Insulation resistance

o N[ =

O N |

©)

Didectric withstanding voltage

(4)

VSWR

(%)

Crimp strength

(6)

Unmating force

(7)

Durahility

(8

Contact resistance with
force on the cable

9)

Vibration

(10)

Shock

(11)

Thermal shock

(12)

Humidity

(13)

Salt water spray

(14)

High temperature life

(15)

Solderability

(16)

Reflow soldering heat resistance

Plug
Sample QTY pcs.

10

10

10

10

10

10

10

10

10

10| 10| ----

Receptacle

10

10

10

10

10

10

10

10

10| 10| 10

10

Test Board pcs.

10

10

10

10

10

10

10

10

10| 10| ----

10

Form Rev.0



I-PEX Co.,Ltd. Sheet 4 of 12
DOCUMENT CLASSIFICATION TITLE No.
MHF Connector
Test Report TR-08020
5. Results/
Test . Data Judge
items Measurements Spec. n | Unit AERMAX ] MIN.] S
| [ [s
Dielectric |Initial Spec : No creeping discharge flashover,nor insulator breakdown shall occur. |
withstanding ,
voltage 20278-112R-13+0D1.13cable [-------————- [ 10 |- [Resuts : No abnormality( )| oK
VSWR 20278-112R-13|0.1  3GHz |1.3 MAX. 5 [ 1.165 (1.17 | 1.16 |- OK
Plug +OD1.13cable|3 6GHz [1.5 MAX. 5 [ 1.152 ({1.16 | 1.14 |- OK
VSWR 20279-001E-01|0.1 3GHz |1.3 MAX. 5 [ 1.120 {1.13 | 1.12 |- OK
Receptacle 3 6GHz 1.4 MAX. 5 [ 1.216 {1.24 | 1.20 |- OK
Un mating |Total Initial 5 MIN. 10 |N 21.29123.2 {19.3 ]11.02 [ OK
force force 30 cycles {3 MIN. 10 |N 10.81111.9 9.2 [0.73 | OK
Inner Initial 0.15 MIN. ] 10|N 0.369 | 0.39 | 0.35 |0.014 [ OK
contact 30 cycles [0.10 MIN. | 10|N 0.230 ] 0.25 ] 0.22 10.011 | OK
Crimp 20278-112R-13+0D1.13cable|[10 MIN. 10 IN 16.85 [ 18.6 | 15.2 | 0.97 | OK
strength
Durability  ( )
20278-112R-13 |Contact resistance of inner contact ( )
+0D1.13cable Initial 20 MAX. 10 |milli-ohm| 6.93 | 7.6 | 6.4 [0.38 | OK
After testing |25 MAX. 10 |milli-ohm|[7.25 | 8.7 | 6.6 |0.61 | OK
Contact resistance of ground contact ( )
Initial 10 MAX. 10 |milli-ohm| 3.01 | 3.4 | 2.4 |[0.31 | OK
After testing [15 MAX. 10 |milli-ohm| 3.97 | 4.5 | 2.7 |0.57 | OK
Appearance |Initial No abnormality | 10 |------------ No abnormality ( )] OK
After testing [No abnormality| 10 |----------—-- No abnormality ( )] OK
Contact resistance with force on cable ( )
20278-112R-13 | Contact resistance of inner contact ( )
+OD1.13cable Initial 20 MAX. 10 |milli-ohm| 6.78 | 7.5 | 6.5 |0.34 | OK
After testing |25 MAX. 10 |milli-ohm|{ 6.80 | 7.4 | 6.4 |0.35 | OK
Contact resistance of ground contact ( )
Initial 10 MAX. 10 |milli-ohm| 2.89 | 3.2 | 2.1 |0.35 | OK
After testing {15 MAX. 10 |milli-ohm| 3.21 | 4.0 | 2.3 ]0.45 | OK
Electrical Spec. : No electrical discontinuity grater than 1u sec. shall occur. |
discontinuity 1
———————————— 10 |------------|Results : No discontinity | OK
Appearance |Initial No abnormality | 10 |------------ No abnormality ( )| OK
After testing [No abnormality| 10 |------------ No abnormality ( )] OK
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DOCUMENT CLASSIFICATION TITLE No.
MHF Connector
Test Report TR-08020
Test . Data Judge
items Measurements Spec. n | Unit AVE.(X)lMAX.l MIN.| S
| [ I
Vibration ( )
20278-112R-13 | Contact resistance of inner contact ( )
+OD1.13cable Initial 20 MAX. 10 |milli-ohm|[7.03 | 7.6 | 6.6 |0.45 | OK
After testing |25 MAX. 10 |milli-ohm|7.24 | 7.6 | 6.5 [0.47 | OK
Contact resistance of ground contact ( )
Initial 10 MAX. 10 |milli-ohm| 2.84 | 3.6 | 2.4 [0.40 | OK
After testing |15 MAX. 10 |milli-ohm|2.87 | 3.6 | 2.3 |0.44 | OK
Electrical Spec. : No electrical discontinuity grater than 1u sec. shall occur.
discontinuity S
———————————— 10 |------—----|Results : No discontinity | OK
Appearance |Initial No abnormality | 10 [------------ No abnormality ( )| OK
After testing [No abnormality | 10 |------------ No abnormality ( )] OK
Shock (
20278-112R-13 | Contact resistance of inner contact ( )
+OD1.13cable Initial 20 MAX. 10 |milli-ohm| 6.93 | 7.4 | 6.5 [0.32 | OK
After testing |25 MAX. 10 |milli-ohm[ 7.05 | 7.5 | 6.5 ]0.36 | OK
Contact resistance of ground contact ( )
Initial 10 MAX. 10 |milli-ohm| 2.93 | 3.5 | 2.3 |0.33 | OK
After testing |15 MAX. 10 |milli-ohm|{ 3.01 | 3.5 | 2.5 |0.36 | OK
Electrical Spec. : No electrical discontinuity grater than 1p sec. shall occur.
discontinuity S
———————————— 10 |-----—------|Results : No discontinity | OK
Appearance |Initial No abnormality | 10 |------------ No abnormality ( )] OK
After testing [No abnormality| 10 |----------—-- No abnormality ( )] OK
Thermal shock ( )
20278-112R-13 | Contact resistance of inner contact ( )
+OD1.13cable Initial 20 MAX. 10 |milli-ohm| 6.72 | 7.5 | 6.4 ]0.26 | OK
After testing |25 MAX. 10 |milli-ohm| 6.86 | 7.6 | 6.4 |]0.30 | OK
Contact resistance of ground contact ( )
Initial 10 MAX. 10 |milli-ohm| 2.66 | 3.5 | 2.5 [0.34 | OK
After testing [15 MAX. 10 |milli-ohm| 2.72 | 3.5 | 2.3 |0.37 | OK
Insulation [Initial 500 MIN. 10 |Mega-ohm|10,000 (Minimum value) OK
resistance |After testing {100 MIN. 10 |Mega-ohm|10,000 (Minimum value) OK
Appearance |Initial No abnormality | 10 |------------ No abnormality ( )| OK
After testing [No abnormality| 10 |------------ No abnormality ( )] OK
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DOCUMENT CLASSIFICATION TITLE No.
MHF Connector
Test Report TR-08020
Test : Data Judge
toms Measurements Spec. n | Unit AECIMAX [ MIN.] S
| [ [s
Humidity ( )
20278-112R-13 |Contact resistance of inner contact ( )
+OD1.13cable Initial 20 MAX. 10 [milli-ohm] 7.05 | 7.6 | 6.3 |0.44 | OK
After testing |25 MAX. 10 milli-ohm| 7.21 | 7.9 | 6.8 | 0.50 | OK
Contact resistance of ground contact ( )
Initial 10 MAX. 10 |milli-ohm|2.91 | 3.3 | 2.4 ]0.23 | OK
After testing |15 MAX. 10 |milli-ohm] 3.02 | 3.3 | 2.7 ]0.23 | OK
Insulation |Initial 500 MIN. | 10 |Mega-ohm|10,000 (Minimum value) OK
resistance |After testing|100 MIN. 10 |Mega-ohm|10,000 (Minimum value) OK
Appearance |Initial No abnormality] 10 |------------ No abnormality ( )] OK
After testing |No abnormality| 10 |------------ No abnormality ( )] OK
Salt water |20278-112R-13|Initial No abnormality| 10 |------------ No abnormality ( )] OK
spray +OD1.13cable | After testing |No abnormality | 10 |----------—-- No abnormality ( )| OK
High temperature life ( )
20278-112R-13 |Contact resistance of inner contact ( )
+0OD1.13cable Initial 20 MAX. 10 milli-ohm| 7.09 | 7.7 | 6.4 ]0.39 | OK
After testing |25 MAX. 10 |milli-ohm| 8.15 [ 8.9 | 7.1 ]0.69 | OK
Contact resistance of ground contact ( )
Initial 10 MAX. 10 [milli-ohm] 2.87 | 3.6 | 2.6 |0.27 | OK
After testing|15 MAX. 10 |milli-ohm| 3.93 | 4.7 | 3.1 ]0.34 | OK
Appearance |Initial No abnormality | 10 |------------ No abnormality ( )| OK
After testing |No abnormality | 10 |----------- No abnormality ( )] OK
Solderability More than 95% of the dipped surface shall be evenly wet.
95
———————————— | 10 |-~ [No abnormality ( )| OK
Reflow soldering heat resistance No abnormality | 10 [------------ No abnormality ( )| OK

Form Rev.0



[-PEX Co.,Ltd.

Sheet 7 of 12

DOCUMENT CLASSIFICATION TITLE No.
MHF Connector
Test Report TR-08020
VSWR, Plug 20278-112R-13
17
i 16
B 15
% L 14
> r 13
12
V' N~ ]
L L L L L 1.0
0.0 10 20 30 4.0 50 6.0
CGHz
VSWR, Receptacle
17
16
i 15
0%: - 14
> r 13
12
11
10
0.0 10 20 3.0 4.0 50 6.0
GHz
N Total unmating force ( )
30
2
by
10 - —
0
Initial 10 31
Cycles

Form Rev.0



I-PEX Co.,Ltd. Sheet 8 of 12
DOCUMENT CLASSIFICATION TITLE No.
MHF Connector
Test Report TR-08020
N Unmating force of inner contact ( )
05
04

ol T

\E\:

0.2
01
0.0
Initial 10 31
Cycles
Durability ( ), 20278-112R-13+0OD1.13cable
Contact resistance of inner contact ( )
£
?
EX [
15 -
10
- —3
5 -
0
Initial After testing
Durability ( ), 20278-112R-13+0OD1.13cable
Contact resistance of ground contact ( )
£25
?
= 20 r
15 r
10 r
5 F _ 3
— -
0
Initial After testing

Form Rev.0




[-PEX Co.,Ltd.

Sheet 9 of 12

DOCUMENT CLASSIFICATION

Test Report

TITLE No.

MHF Connector

TR-08020

Contact resstance with force on cable, 20278-112R-13+OD1.13cable
Contact resistance of inner contact ( )
£25
Q
ED |
15
10
[ i
5
0
Initial After testing
Contact resstance with force on cable, 20278-112R-13+0D1.13cable
Contact resistance of ground contact ( )
£25
<
Q
EO |
15
10 |
5
- o
— p2
0
Initial After testing
Vibration ( ), 20278-112R-13+0D1.13cable
Contact resistance of inner contact ( )
£
Q
E L
15
10
— —
5 -
0
Initial After testing

Form Rev.0



[-PEX Co.,Ltd. Sheet 10 of 12

DOCUMENT CLASSIFICATION TITLE No.

MHF Connector
Test Report TR-08020

Vibration ( ), 20278-112R-13+0OD1.13cable
Contact resistance of ground contact ( )
£25
Q
ED |
15
10
5 -
£ )
0
Initial After testing
Shock ( ), 20278-112R-13+0OD1.13cable
Contact resistance of inner contact ( )
£25
Q
= 20
15
10
£ g
5
0
Initial After testing
Shock ( ), 20278-112R-13+0OD1.13cable
Contact resistance of ground contact ( )
£25
e
£20
15
10
5
3 g
0
Initial After testing

Form Rev.0



I-PEX Co.,Ltd. Sheet 11 of 12
DOCUMENT CLASSIFICATION TITLE No.
MHF Connector
Test Report TR-08020
Thermal shock ( ), 20278-112R-13+0OD1.13cable
Contact resistance of inner contact ( )
£
Q
=20 |
S
15
10
& )
5
0
Initial After testing
Thermal shock ( ), 20278-112R-13+0D1.13cable
Contact resistance of ground contact ( )
£25
Q
=Y
15
10
5 -
- £
0
Initial After testing
Humidity ( ), 20278-112R-13+0D1.13cable
Contact resistance of inner contact ( )
c 25
<
Q
=2 |
S
15
10 r
2 Y
5 -
0
Initial After testing

Form Rev.0



I-PEX Co.,Ltd. Sheet 12 of 12
DOCUMENT CLASSIFICATION TITLE No.
MHF Connector
Test Report TR-08020
Humidity ( ), 20278-112R-13+0OD1.13cable
Contact resistance of ground contact ( )
£S5
Q
= 20
15
10
5
E K
0
Initial After testing
High temperature life ( ), 20278-112R-13+0D1.13cable
Contact resistance of inner contact ( )
=)
Q
ED [
15
10
_3
- =
5 -
0
Initial After testing
High temperature life ( ), 20278-112R-13+0D1.13cable
Contact resistance of ground contact ( )
£ 25
Q
=20
S
15
10
5 — 3
- p2
0
Initial After testing

Form Rev.0



SGS

Test Rep ort No. : CE/2008/43815 Date : 2008/04/21  Page : 1 of 14

I-PEX JP CO., LTD. (OO R TR A
6-27-19 HARAMACHIDA MACHIDA-CITY TOKYO 194-0013 JAPAN

The following sample(s) was/were submitted and identified by/on behalf of the client as :

Sample Description : MHF 4 PLUG HOUSING
Style/ltem No. : 2597

Sample Receiving Date : 2008/04/14

Testing Period : 2008/04/14 TO 2008/04/21
Test Result(s) : Please refer to next page(s).

Signed for and on behalf of
SGS TAIWAN LTD.
Chemical Laboratory — Taipei
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I-PEX JP CO., LTD. (0 00O
6-27-19 HARAMACHIDA MACHIDA-CITY TOKYO 194-0013 JAPAN
Test Result(s)
PART NAME NO.1 BLACK PLASTIC
Result
Test It : Unit Method MDL
est Item (s) ni etho No 1
Cadmium (Cd) mg/kg |With reference to IEC 62321/2nd CDV 2 n.d.
(111/95/CDV). Determination of Cadmium
by ICP-AES.
Lead (Pb) mg/kg |With reference to IEC 62321/2nd CDV 2 n.d.
(111/95/CDV). Determination of Lead by
ICP-AES.
Mercury (Hg) mg/kg |With reference to IEC 62321/2nd CDV 2 n.d.
(111/95/CDV). Determination of Mercury
by ICP-AES.
Hexavalent Chromium Cr(VI) by mg/kg |With reference to IEC 62321/2nd CDV 2 n.d.
alkaline extraction (111/95/CDV). Determination of
Hexavalent Chromium for non-metallic
samples by UV/Vis Spectrometry.
Antimony (Sb) mg/kg |With reference to US EPA Method 3050B 2 n.d.
for Antimony Content. Analysis was
performed by ICP-AES.
Antimony trioxide (Sb,O3) mg/kg |With reference to US EPA Method 3050B 2.4 n.d.
for Antimony Content. Analysis was
performed by ICP-AES. (See Note 11)
Polychlorinated Biphenyls (PCBs) | mg/kg |With reference to US EPA 3540C method. 0.5 n.d.
(CAS No.: 001336-36-3) Analysis was performed by GC/MS.
Polychlorinated Terphenyls mg/kg |With reference to US EPA 3540C method. 0.5 n.d.
(PCTs) Analysis was performed by GC/MS.
Chlorinated Paraffin (C10~C13) % With reference to US EPA 3540C method. 0.01 n.d.
(CAS No.: 010871-26-2) Analysis was performed by GC/MS.
Polychlorinated Naphthalene mg/kg |With reference to US EPA 3540C method. 5 n.d.
(PCNs) Analysis was performed by GC/MS.
Mirex (CAS No.: 002385-85-5) mg/kg |With reference to US EPA 8270D method. 4 n.d.
Analysis was performed by GC/MS.
PVvC ** Analysis was performed by FTIR and - Negative
FLAME Test.
TBBP-A-bis (CAS No.: 21850-44- | mg/kg [With reference to US EPA 3540C method. 5 n.d.
2) Analysis was performed by
HPLC/DAD/MS.
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I-PEX JP CO., LTD. (OO R TR A
6-27-19 HARAMACHIDA MACHIDA-CITY TOKYO 194-0013 JAPAN

. Result
Test Item (s): Unit Method MDL No 1

Hexabromocyclododecane mg/kg |With reference to US EPA 8270D method. 5 n.d.
(HBCDD) (CAS No.: 025637-99-4) Analysis was performed by GC/MS.
PFOA mg/kg |With reference to US EPA 3540C : 1996 1 n.d.

method for PFOA Content. Analysis was

performed by LC/MS.
PFOS mg/kg |With reference to US EPA 3540C : 1996 1 n.d.

method for PFOS Content. Analysis was

performed by LC/MS.
Sum of PBBs - n.d.
Monobromobiphenyl 5 n.d.
Dibromobiphenyl 5 n.d.
Tribromobiphenyl 5 n.d.
Tetrabromobiphenyl 5 n.d.
Pentabromobiphenyl 5 n.d.
Hexabromobiphenyl 5 n.d.
Heptabromobiphenyl 5 n.d.
Octabromobiphenyl 5 n.d.
Nonabromobiphenyl 5 n.d.
Decabromobiphenyl With ref 0 IEC 62321/2nd CDV 5 n.d.

ith reference to n
(SI:IJOTeOAT)PBDES (Mono to Nona) mg/kg [(111/95/CDV). Determination of PBB and i n.d.
- PBDE by GC/MS.

Monobromodiphenyl ether 5 n.d.
Dibromodiphenyl ether 5 n.d.
Tribromodiphenyl ether 5 n.d.
Tetrabromodiphenyl ether 5 n.d.
Pentabromodiphenyl ether 5 n.d.
Hexabromodipheny! ether 5 n.d.
Heptabromodiphenyl ether 5 n.d.
Octabromodiphenyl ether 5 n.d.
Nonabromodiphenyl ether 5 n.d.
Decabromodiphenyl ether 5 n.d.
Sum of PBDEs (Mono to Deca) - n.d.
Organic-tin compounds
Triphenyl Tin (TphT) mg/kg |With reference to DIN 38407-13. Analysis 0.03 n.d.
(CAS No.: 000668-34-8) was performed by GC/FPD.
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I-PEX JP CO., LTD. (OO R TR A
6-27-19 HARAMACHIDA MACHIDA-CITY TOKYO 194-0013 JAPAN

. Result
Test Item (s): Unit Method MDL No 1

Tributyl Tin (TBT) mg/kg |With reference to DIN 38407-13. Analysis 0.03 n.d.
(CAS No.: 000688-73-3) was performed by GC/FPD.
Tributyl Tin Oxide (TBTO) mg/kg |With reference to DIN 38407-13. Analysis 0.03 n.d.
(CAS No.: 000056-35-9) was performed by GC/FPD. (See Note 12)
Halogen With reference to BS EN 14582:2007.

Analysis was performed by IC method for F

, Cl, Br, | content.
Halogen-Fluorine (F) mg/kg |With reference to BS EN 14582:2007. 50 100
(CAS No.: 007782-41-4) Analysis was performed by IC method for

Fluorine content.
Halogen-Chlorine (Cl) mg/kg |With reference to BS EN 14582:2007. 50 n.d.
(CAS No.: 007782-50-5) Analysis was performed by IC method for

Chlorine content.
Halogen-Bromine (Br) mg/kg |With reference to BS EN 14582:2007. 50 n.d.
(CAS No.: 007726-95-6) Analysis was performed by IC method for

Bromine content.
Halogen-lodine (1) mg/kg |With reference to BS EN 14582:2007. 50 n.d.
(CAS No.: 007553-56-2) Analysis was performed by IC method for

lodine content.
AZO
1): 4-AMINODIPHENYL (CAS mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
No.: 000092-67-1) was performed by GC/MS.
2): BENZIDINE (CAS No.: mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
000092-87-5) was performed by GC/MS.
3): 4-CHLORO-O-TOLUIDINE mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
(CAS No.: 000095-69-2) was performed by GC/MS.
4): 2-NAPHTHYLAMINE (CAS mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
No.: 000091-59-8) was performed by GC/MS.
5): O-AMINOAZOTOLUENE (CAS| mg/kg [With reference to LMBG 82.02-2. Analysis 3 n.d.
No.: 000097-56-3) was performed by GC/MS.
6): 2-AMINO-4-NITROTOLUENE mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
(CAS No.: 000099-55-8) was performed by GC/MS.
7). P-CHLOROANILINE (CAS mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
No.: 000106-47-8) was performed by GC/MS.
8): 2,4-DIAMINOANISOLE (CAS mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
No.: 000615-05-4) was performed by GC/MS.
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Result
Test It : Unit Method MDL
est Item (s) ni etho No 1
9): 4,4'- mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
DIAMINODIPHENYLMETHANE was performed by GC/MS.
(CAS No.: 000101-77-9)
10): 3,3'-DICHLOROBENZIDINE mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
(CAS No.: 000091-94-1) was performed by GC/MS.
11): 3,3-DIMETHOXYBENZIDINE | mg/kg [With reference to LMBG 82.02-2. Analysis 3 n.d.
(CAS No.: 000119-90-4) was performed by GC/MS.
12): 3,3-DIMETHYLBENZIDINE mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
(CAS No.: 000119-93-7) was performed by GC/MS.
13): 3,3-DIMETHYL-4,4'- mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
DIAMINODIPHENYLMETHANE was performed by GC/MS.
(CAS No.: 000838-88-0)
14): P-CRESIDINE (2-METHOXY-| mg/kg [With reference to LMBG 82.02-2. Analysis 3 n.d.
5-METHYLANILINE) (CAS No.: was performed by GC/MS.
000120-71-8)
15): 4,4-METHYLENE-BIS- (2- mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
CHLOROANILINE) (CAS No.: was performed by GC/MS.
000101-14-4)
16): 4,4'-OXYDIANILINE (CAS mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
No.: 000101-80-4) was performed by GC/MS.
17): 4,4'-THIODIANILINE (CAS mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
No.: 000139-65-1) was performed by GC/MS.
18): O-TOLUIDINE (CAS No.: mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
000095-53-4) was performed by GC/MS.
19): 2,4-TOLUYLENEDIAMINE mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
(CAS No.: 000095-80-7) was performed by GC/MS.
20): 2,4,5-TRIMETHYLANILINE mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
(CAS No.: 000137-17-7) was performed by GC/MS.
21): O-ANISIDINE (CAS No.: mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
000090-04-0) was performed by GC/MS.
22): P-AMINOAZOBENZENE mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
(CAS No.: 000060-09-3) was performed by GC/MS.
23): 2,4-XYLIDINE (CAS No.: mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
000095-68-1) was performed by GC/MS.
24): 2,6-XYLIDINE (CAS No.: mg/kg |With reference to LMBG 82.02-2. Analysis 3 n.d.
000087-62-7) was performed by GC/MS.
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Result
Test It : Unit Method MDL
est Item (s) ni etho No 1

Phthalates
DBP (Dibutyl phthalate) % With reference to Chromatographia Vol.47, 0.003 n.d.
(CAS No.: 000084-74-2) N0.784, 1998. Analysis was performed by

GC/MS. (prohibited by 2005/84/EC).
DINP (Di-isononyl phthalate) % With reference to Chromatographia Vol.47, 0.003 n.d.
(CAS No.: 028553-12-0) No0.784, 1998. Analysis was performed by

GC/MS. (prohibited by 2005/84/EC).
DEHP (Di- (2-ethylhexyl) % With reference to Chromatographia Vol.47, 0.003 n.d.
phthalate) (CAS No.: 000117-81- No0.784, 1998. Analysis was performed by
7) GC/MS. (prohibited by 2005/84/EC).
DIDP (Di-isodecyl phthalate) % With reference to Chromatographia Vol.47, 0.003 n.d.
(CAS No.: 026761-40-0) No0.784, 1998. Analysis was performed by

GC/MS. (prohibited by 2005/84/EC).
DNOP (Di-n-octyl phthalate) % With reference to Chromatographia Vol.47, 0.003 n.d.
(CAS No.: 000117-84-0) No0.784, 1998. Analysis was performed by

GC/MS. (prohibited by 2005/84/EC).
BBP (Benzyl butyl phthalate) % With reference to Chromatographia Vol.47, 0.003 n.d.
(CAS No.: 000085-68-7) No.784, 1998. Analysis was performed by

GC/MS. (prohibited by 2005/84/EC).

Note : 1. mg/kg = ppm

. n.d. = Not Detected

- " = Not Regulated
"---" = Not Conducted

MDL = Method Detection Limit
. According to 2005/717/EC DecaBDE is exempt.

. ** = Qualitative analysis (No Unit)

. Negative = Undetectable / Positive = Detectable

. Negative = "< 1.0 %", Positive ="> 1.0 %"

10. The MDL is 5ppm for the single compound of CP

11. Antimony trioxide(Sh,0O3): Calculate from antimony content multiply 1.197 factor.

12. Tributyl tin oxide [ (C4H9)sSn) 2 O: Calculate from Tributyltin content multiply 1.0276 factor.

© o N N R
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1) These samples were dissolved totally by pre-conditioning method according to below flow chart.
(Cr® test method excluded )

2) Name of the person who made measurement: Troy Chang

3) Name of the person in charge of measurement: Chenyu Kung
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Microwave digestion with

Cré*

A 4

Add appropriate amount of

digestion reagent

Y

Heat to appropriate

temperature to extract

A 4

Cool, filter digestate

through filter

¥

material (as below table) HNO4/HCI/HF
Y y
Filtration
A 4
. Residue
Solution

Y

1) Alkali Fusion

2) HClto dissolve

A\ 4
ICP-AES

Add diphenyl-carbazide for

color development

Sample Material

Digestion Acid

¥

Steel, copper, aluminum, solder

Aqua regia, HNO;, HCI, HF, H,0,

measure the absorbance
at 540 nm by UV-VIS

Glass HNOyHF

Gold, platinum, palladium, ceramic | Aqua regia

Silver HNO3

Plastic H,SO,, H,0,, HNOs, HCI
Others Any acid to total digestion
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1) These samples were dissolved totally by pre-conditioning method according to below flow chart.
2) Name of the person who made measurement: Troy Chang

3) Name of the person in charge of measurement: Chenyu Kung

Flow Chart of Digestion for elements analysis

Cutting / Preparation

v

Sample Measurement

v

Acid digestion by suitable acid depended on
different sample material (as below table)

v
—‘ Filtration }7

Y

A 4

_ Residue
Solution *

1) Alkali Fusion
2) HCl to dissolve

A\ 4

ICP-AES

Steel, copper, aluminum, solder

Aqua regia, HNO3, HCI, HF, H20.

Glass HNOs/HF

Gold, platinum, palladium, ceramic Aqua regia

Silver HNO;

Plastic H,SO,, H,0,, HNO;, HCI
Others Any acid to total digestion
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PBB/PBDE analytical FLOW CHART

First testing process —
Sample

Optional screen process  sreesreasees

Confirmation process e l

Sample pretreatment

Screen analysis .
llIIIIIIIIIIIIIIIIIIIIIII
v
Sample extraction/
Soxhlet method

]
v

Concentrate/Dilute
Extracted solution

Analysis by GC/MS
I
v

Issue Report
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Analytical flow chart of phthalate content

Sample picture and report number

!

Sample pretreatment/separation

!

Sample extraction by soxhlet method

)

Concentrate/Dilute Extracted solution

'

Analysis was performed by GC/MS

!

Data
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Analysis flow chart for determination of PVC in material

1) Name of the person who made measurement: Tin Lan
2) Name of the person in charge of measurement: Shinjyh Chen

Sample pre-treatment

A\ 4

Flame test

A 4

Sample analyzed by FTIR

A\ 4

Check wave-number of C-CI bonding

!

Data

The content of this PDF file is in accordance with the original issued reports for reference only. This Test Report cannot be reproduced, except in full,
without prior written permission of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this report is unlawful and
offenders may be prosecuted to the fullest extent of the law.
SGS TAIWAN LIMITED T NO. 136-1, Wu Kung Road, WuKu Industrial Zone, Taipei county, Taiwan.
1(886-2) 22993939 f(886-2) 2299-3237 WWW.SJS.COM.tW




SGS

Test Rep ort No. : CE/2008/43815 Date : 2008/04/21  Page : 12 of 14

I-PEX JP CO., LTD. (OO R TR A
6-27-19 HARAMACHIDA MACHIDA-CITY TOKYO 194-0013 JAPAN

Analytical flow chart of halogen content

Sample picture and report number

A\ 4

Sample pretreatment / Separation

A 4

Weighting and putting sample in cell

A\ 4

Combustion / Absorption

!

Dilution to fixed volume

A\ 4

Analysis was performed by IC
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Analytical flow chart of PFOA/PFOS content

Sample pretreatment
Sample extraction by ultrasonic method
(Reference method US EPA 3540)

l

Concentrate/Dilute Extracted solution
Analysis was performed by LC/MS

Data
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** End of Report **
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The following sample(s) was/were submitted and identified by/on behalf of the client as :

Sample Description : MHF PLUG HOUSING
Style/ltem No. : 1844-011

Sample Receiving Date : 2008/05/09

Testing Period : 2008/05/09 TO 2008/05/14
Test Result(s) : Please refer to next page(s).

Yawn-Jyh Chen

Shinjyh Chen / Asst. Manager
Signed for and on behalf of
SGS TAIWAN LTD.

Chemical Laboratory - Taipei
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Test Result(s)
PART NAME NO.1 : BLACK PLASTIC PELLETS
Result
Test It : Unit Method MDL
est Item (s) ni etho No 1

Hexabromocyclododecane mg/kg [With reference to US EPA 5 n.d.
(HBCDD) (CAS No.: 025637-99-4) 8270D method. Analysis was

performed by GC/MS.
Tetrabromobisphenol A (TBBP-A) | mg/kg |With reference to DIN 53313. 10 n.d.
(CAS No.: 000079-94-7) Analysis was performed by

GC/MS.

Note : 1. mg/kg = ppm
2. n.d. = Not Detected
3. MDL = Method Detection Limit
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TBBP-A analytical flow chart

1) Name of the person who made measurement: Amanda Fu
2) Name of the person in charge of measurement: Shinjyh Chen

Sample pretreatment
Sample extraction by soxhlet extraction
Reference method US EPA 3540

|

Derived by acetic acid
Concentrate/Dilute Extracted solution

!

Analysis was performed by GC/MS

!

Data
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** End of Report **
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The following sample(s) was/were submitted and identified by/on behalf of the client as :

Sample Description : MHF PLUG HOUSING
Style/ltem No. : 1844-012-01

Sample Receiving Date : 2008/05/02

Testing Period : 2008/05/02 TO 2008/05/08
Test Result(s) : Please refer to next page(s).

Signed for and on behalf of
SGS TAIWAN LTD.
Chemical Laboratory — Taipei

The content of this PDF file is in accordance with the original issued reports for reference only. This Test Report cannot be reproduced, except in full,
without prior written permission of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this report is unlawful and
offenders may be prosecuted to the fullest extent of the law.
SGS TAIWAN LIMITED T NO. 136-1, Wu Kung Road, WuKu Industrial Zone, Taipei county, Taiwan.
1(886-2) 22993939 f(886-2) 2299-3237 WWW.SJS.COM.tW




Test Report No. : CE/2008/50263 Date : 2008/05/08 Page : 2 of 14
[-PEX JP CO., LTD. (I A
6-27-19 HARAMACHIDA MACHIDA-CITY TOKYO 194-0013 JAPAN
Test Result(s)
PART NAME NO.1 CREAM PLASTIC
Test Item (s): Unit Method MDL Result
No.1
Cadmium (Cd) mg/kg |With reference to IEC 62321/2nd CDV 2 n.d.
(111/95/CDV). Determination of
Cadmium by ICP-AES.
Lead (Ph) mg/kg |With reference to IEC 62321/2nd CDV 2 n.d.
(111/95/CDV). Determination of Lead
by ICP-AES.
Mercury (Hg) mg/kg |With reference to IEC 62321/2nd CDV 2 n.d.
(111/95/CDV). Determination of
Mercury by ICP-AES.
Hexavalent Chromium Cr(VI) by mg/kg [With reference to IEC 62321/2nd CDV 2 n.d.
alkaline extraction (111/95/CDV). Determination of
Hexavalent Chromium for non-metallic
samples by UV/Vis Spectrometry.
Antimony (Sh) mg/kg |With reference to US EPA Method 2 n.d.
3050B for Antimony Content. Analysis
was performed by ICP-AES.
Antimony trioxide (Sb,03) mg/kg |With reference to US EPA Method 2.4 n.d.
3050B for Antimony Content. Analysis
was performed by ICP-AES. (See Note
11)
Polychlorinated Biphenyls (PCBs) | mg/kg [With reference to US EPA 3540C 0.5 n.d.
(CAS No.: 001336-36-3) method. Analysis was performed by
GC/MS.
Polychlorinated Terphenyls mg/kg |With reference to US EPA 3540C 0.5 n.d.
(PCTs) method. Analysis was performed by
GC/MS.
Chlorinated Paraffin (C10~C13) % With reference to US EPA 3540C 0.01 n.d.
(CAS No.: 010871-26-2) method. Analysis was performed by
GC/MS.
Polychlorinated Naphthalene mg/kg |With reference to US EPA 3540C 5 n.d.
(PCNs) method. Analysis was performed by
GC/MS.
Mirex (CAS No.: 002385-85-5) mg/kg [|With reference to US EPA 8270D 4 n.d.
method. Analysis was performed by
GC/MS.
PVC ** Analysis was performed by FTIR and - Negative
FLAME Test.
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Test Item (s): Unit Method MDL Result
No.1
TBBP-A-bis (CAS No.: 21850-44- | mg/kg |With reference to US EPA 3540C 5 n.d.
2) method. Analysis was performed by
HPLC/DAD/MS.
Hexabromocyclododecane mg/kg |With reference to US EPA 8270D 5 n.d.
(HBCDD) (CAS No.: 025637-99-4) method. Analysis was performed by
GC/MS.
PFOA mg/kg |With reference to US EPA 3540C : 1 n.d.
1996 method for PFOA Content.
Analysis was performed by LC/MS.
PFOS mg/kg [With reference to US EPA 3540C : 1 n.d.
1996 method for PFOS Content.
Analysis was performed by LC/MS.
Sum of PBBs - n.d.
Monobromobiphenyl 5 n.d.
Dibromobiphenyl 5 n.d.
Tribromobiphenyl 5 n.d.
Tetrabromobiphenyl 5 n.d.
Pentabromobiphenyl 5 n.d.
Hexabromobiphenyl 5 n.d.
Heptabromobiphenyl 5 n.d.
Octabromobiphenyl 5 n.d.
Nonabromobiphenyl 5 n.d.
Decabromobiphenyl With ref 10 IEC 62321/2nd CDV 5 n.d.
ith reference to n
(S;lJOTeO;)PBDES (Mono to Nona) mg/kg |(111/95/CDV). Determination of PBB ) nd
and PBDE by GC/MS.
Monobromodiphenyl ether 5 n.d.
Dibromodiphenyl ether 5 n.d.
Tribromodiphenyl ether 5 n.d.
Tetrabromodiphenyl ether 5 n.d.
Pentabromodiphenyl ether 5 n.d.
Hexabromodiphenyl ether 5 n.d.
Heptabromodiphenyl ether 5 n.d.
Octabromodiphenyl ether 5 n.d.
Nonabromodiphenyl ether 5 n.d.
Decabromodiphenyl ether 5 n.d.
Sum of PBDEs (Mono to Deca) - n.d.
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. Result
Test Item (s): Unit Method MDL ey
No.1
Organic-tin compounds
Triphenyl Tin (TphT) mg/kg |With reference to DIN 38407-13. 0.03 n.d.
(CAS No.: 000668-34-8) Analysis was performed by GC/FPD.
Tributyl Tin (TBT) mg/kg |With reference to DIN 38407-13. 0.03 n.d.
(CAS No.: 000688-73-3) Analysis was performed by GC/FPD.
Tributyl Tin Oxide (TBTO) mg/kg [With reference to DIN 38407-13. 0.03 n.d.
(CAS No.: 000056-35-9) Analysis was performed by GC/FPD.
(See Note 10)

AZO
1): 4-AMINODIPHENYL (CAS mg/kg |With reference to LMBG 82.02-2. 3 n.d.
No.: 000092-67-1) Analysis was performed by GC/MS.
2): BENZIDINE (CAS No.: mg/kg |With reference to LMBG 82.02-2. 3 n.d.
000092-87-5) Analysis was performed by GC/MS.
3): 4-CHLORO-O-TOLUIDINE mg/kg [With reference to LMBG 82.02-2. 3 n.d.
(CAS No.: 000095-69-2) Analysis was performed by GC/MS.
4): 2-NAPHTHYLAMINE (CAS mg/kg |With reference to LMBG 82.02-2. 3 n.d.
No.: 000091-59-8) Analysis was performed by GC/MS.
5): O-AMINOAZOTOLUENE (CAS| mg/kg [With reference to LMBG 82.02-2. 3 n.d.
No.: 000097-56-3) Analysis was performed by GC/MS.
6): 2-AMINO-4-NITROTOLUENE mg/kg |With reference to LMBG 82.02-2. 3 n.d.
(CAS No.: 000099-55-8) Analysis was performed by GC/MS.
7): P-CHLOROANILINE (CAS mg/kg [With reference to LMBG 82.02-2. 3 n.d.
No.: 000106-47-8) Analysis was performed by GC/MS.
8): 2,4-DIAMINOANISOLE (CAS mg/kg |With reference to LMBG 82.02-2. 3 n.d.
No.: 000615-05-4) Analysis was performed by GC/MS.
9): 4,4'- mg/kg |With reference to LMBG 82.02-2. 3 n.d.
DIAMINODIPHENYLMETHANE Analysis was performed by GC/MS.
(CAS No.: 000101-77-9)
10): 3,3'-DICHLOROBENZIDINE mg/kg [With reference to LMBG 82.02-2. 3 n.d.
(CAS No.: 000091-94-1) Analysis was performed by GC/MS.
11): 3,3-DIMETHOXYBENZIDINE | mg/kg [With reference to LMBG 82.02-2. 3 n.d.
(CAS No.: 000119-90-4) Analysis was performed by GC/MS.
12): 3,3'-DIMETHYLBENZIDINE mg/kg |With reference to LMBG 82.02-2. 3 n.d.
(CAS No.: 000119-93-7) Analysis was performed by GC/MS.
13): 3,3'-DIMETHYL-4,4'- mg/kg |With reference to LMBG 82.02-2. 3 n.d.
DIAMINODIPHENYLMETHANE Analysis was performed by GC/MS.
(CAS No.: 000838-88-0)
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. Result
Test Item (s): Unit Method MDL ey
No.1
14): P-CRESIDINE (2-METHOXY-| mg/kg [With reference to LMBG 82.02-2. 3 n.d.
5-METHYLANILINE) (CAS No.: Analysis was performed by GC/MS.
000120-71-8)
15): 4,4'-METHYLENE-BIS- (2- mg/kg |With reference to LMBG 82.02-2. 3 n.d.
CHLOROANILINE) (CAS No.: Analysis was performed by GC/MS.
000101-14-4)
16): 4,4'-OXYDIANILINE (CAS mg/kg [With reference to LMBG 82.02-2. 3 n.d.
No.: 000101-80-4) Analysis was performed by GC/MS.
17): 4,4'-THIODIANILINE (CAS mg/kg |With reference to LMBG 82.02-2. 3 n.d.
No.: 000139-65-1) Analysis was performed by GC/MS.
18): O-TOLUIDINE (CAS No.: mg/kg |With reference to LMBG 82.02-2. 3 n.d.
000095-53-4) Analysis was performed by GC/MS.
19): 2,4-TOLUYLENEDIAMINE mg/kg [With reference to LMBG 82.02-2. 3 n.d.
(CAS No.: 000095-80-7) Analysis was performed by GC/MS.
20): 2,4,5-TRIMETHYLANILINE mg/kg |With reference to LMBG 82.02-2. 3 n.d.
(CAS No.: 000137-17-7) Analysis was performed by GC/MS.
21): O-ANISIDINE (CAS No.: mg/kg [With reference to LMBG 82.02-2. 3 n.d.
000090-04-0) Analysis was performed by GC/MS.
22): P-AMINOAZOBENZENE mg/kg [With reference to LMBG 82.02-2. 3 n.d.
(CAS No.: 000060-09-3) Analysis was performed by GC/MS.
23): 2,4-XYLIDINE (CAS No.: mg/kg [With reference to LMBG 82.02-2. 3 n.d.
000095-68-1) Analysis was performed by GC/MS.
24): 2,6-XYLIDINE (CAS No.: mg/kg |With reference to LMBG 82.02-2. 3 n.d.
000087-62-7) Analysis was performed by GC/MS.
Phthalates
DBP (Dibutyl phthalate) % With reference to Chromatographia 0.003 n.d.
(CAS No.: 000084-74-2) Vol.47, No.784, 1998. Analysis was
performed by GC/MS. (prohibited by
2005/84/EC).
DINP (Di-isononyl phthalate) % With reference to Chromatographia 0.003 n.d.
(CAS No.: 028553-12-0) Vol.47, No.784, 1998. Analysis was
performed by GC/MS. (prohibited by
2005/84/EC).
DEHP (Di- (2-ethylhexyl) % With reference to Chromatographia 0.003 n.d.
phthalate) (CAS No.: 000117-81- Vol.47, No.784, 1998. Analysis was
7) performed by GC/MS. (prohibited by
2005/84/EC).
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. Result
Test Item (s): Unit Method MDL ey
No.1
DIDP (Di-isodecyl phthalate) % With reference to Chromatographia 0.003 n.d.
(CAS No.: 026761-40-0) Vol.47, No.784, 1998. Analysis was
performed by GC/MS. (prohibited by
2005/84/EC).
DNOP (Di-n-octyl phthalate) % With reference to Chromatographia 0.003 n.d.
(CAS No.: 000117-84-0) Vol.47, No.784, 1998. Analysis was
performed by GC/MS. (prohibited by
2005/84/EC).
BBP (Benzyl butyl phthalate) % With reference to Chromatographia 0.003 n.d.
(CAS No.: 000085-68-7) Vol.47, No.784, 1998. Analysis was
performed by GC/MS. (prohibited by
2005/84/EC).
Halogen With reference to BS EN 14582:2007.
Analysis was performed by IC method
for F, Cl, Br, | content.
Halogen-Fluorine (F) mg/kg |With reference to BS EN 14582:2007. 50 1090
(CAS No.: 007782-41-4) Analysis was performed by IC method
for Fluorine content.
Halogen-Chlorine (CI) mg/kg |With reference to BS EN 14582:2007. 50 n.d.
(CAS No.: 007782-50-5) Analysis was performed by IC method
for Chlorine content.
Halogen-Bromine (Br) mg/kg |With reference to BS EN 14582:2007. 50 n.d.
(CAS No.: 007726-95-6) Analysis was performed by IC method
for Bromine content.
Halogen-lodine (1) mg/kg |With reference to BS EN 14582:2007. 50 n.d.
(CAS No.: 007553-56-2) Analysis was performed by IC method
for lodine content.

Note : 1. mg/kg = ppm

. n.d. = Not Detected

. MDL = Method Detection Limit
. According to 2005/717/EC DecaBDE is exempt.

. "---" = Not Conducted
. ** = Qualitative analysis (No Unit)

. Negative = Undetectable / Positive = Detectable
. The MDL is 5ppm for the single compound of CP
10. Tributyl tin oxide [ (C4H9);Sn ) , O: Calculate from Tributyltin content multiply 1.0276 factor.
11. Antimony trioxide(Sh,O3): Calculate from antimony content multiply 1.197 factor.

1
2
3
4
5."-" = Not Regulated
6
7
8
9
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1) These samples were dissolved totally by pre-conditioning method according to below flow chart.
( Cr®* test method excluded)

2) Name of the person who made measurement: Troy Chang

3) Name of the person in charge of measurement: Chenyu Kung

| Cutting / Preparation |

Y
Sample Measurement

H Cr®*
Pb-Cd J
Y \ 4 \ 4
depended on different sample
material (as below table) HNO3/HCIHF digestion reagent
A\ 4 y A\ 4
Filtration Heat to appropriate
’ temperature to extract
- Residue v
Solution
Cool, filter digestate
v through filter
1) Alkali Fusion 3
‘ 2) HCI to dissolve
A Add diphenyl-carbazide for
ICP-AES |
color development
Sample Material Digestion Acid v
Steel, copper, aluminum, solder Agqua regia, HNO;, HCI, HF, H,0, measure the absorbance
Glass HNO4/HE at 540 nm by UV-VIS
Gold, platinum, palladium, ceramic Agqua regia
Silver HNOs
Plastic H,SO, H,0,, HNO4, HCI
Others Any acid to total digestion
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1) These samples were dissolved totally by pre -conditioning method according to below flow
chart.

2) Name of the person who made measurement: Troy Chang
3) Name of the person in charge of measurement: Chenyu Kung

Flow Chart of Digestion for elements analysis

Cutting / Preparation

v

Sample Measurement

v

Acid digestion by suitable acid depended on
different sample material (as below table)

v

Filtration
v A 4
Solution Residue
1) Alkali Fusion
2) HClto dissolve
A 4
ICP-AES
Steel, copper, aluminum, solder Aqua regia, HNO;, HCI, HF, H,0O,
Glass HNO3/HF
Gold, platinum, palladium, ceramic Agua regia
Silver HNO;
Plastic H,SO,, H,0,, HNO;3, HCI
Others Any acid to total digestion
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PBB/PBDE analytical FLOW CHART
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First testing process

Optional screen process

Sample

Confirmation process - =

!

Sample pretreatment

Screen analysis

!
v

Sample extraction/
Soxhlet method

]
v

Concentrate/Dilute
Extracted solution

1
v

Filter

1
v

Analysis by GC/MS

1
v
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Analytical flow chart of phthalate content

Sample picture and report number

'

Sample pretreatment/separation

!

Sample extraction by soxhlet method

}

Concentrate/Dilute Extracted solution

'

Analysis was performed by GC/MS

!

Data
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