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PIFA

Antenna Test Report
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I. 802.11 and BLUETOOTH Antenna Testing Conditions:

1. Testing set up:

Radiation Pattern Testing - Anechoic Chamber LCD OPEN
—_ X
HORN A
Standard DUT Antenna
Antenna
> LCD CLOSE v
< > 4 | «—
750 cm /
L —

8753ES

Rotator
Network Analyzer —T

Controller
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2. Testing procedure description:

(1). Testing environment :

(a) Anechoic chamber: The simulated far field antenna gain measurement field.

(b) Standard Horn antenna: Using two standard horn antennas to do the standard calibration

tool for the anechonic chamber space absorption.

(2). Testing concept:

(@) The antenna gain pattern is the 3D map. In general, using the two dimensions
orthogonal plane measurement to approach the 3D gain pattern. The H-horizontal plane
and V-vertical plane measured data are the two dimension orthogonal plane data to
approach the 3D pattern.

(b) For notebook using method, the LCD panel is always opened or closed. So, the NB
antenna gain testing is under the LCD panel closed and opened conditions.

(3). Antenna performance verification: According the IEEE 802.11b standard, the necessary
communication distance is larger than 100m. The required antenna gain must be greater
than -3.5dBi (H+V). For the bluetooth case, the required gain must be greater
than —5dBi(H+V)

2002/7/25
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3. Mechanical dimensions

PIFA Antenna 1 «— T ] —t—» | PIFA Antenna 2

4. Judge Conditions:

802.11 : Peak Gain < 3dBi - Average Gain more larger is better -
BLUETOOTH : Average Gain > -5dBi

2002/7/25
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I1. Gain Pattern of Left Antenna : Test results 1

Antenna Application Placement Cable dia. ® mm | Cable length mm NB Power
PIFA Wireless LAN LEFT 1.13 700 Off
1. Peak Gain and Average Gain 2. Radiation Pattern of XY Plane(Azimuth)-open
— H-polarized ——V- polarized
1o 100 208 0
Gain Of XY Plane(Azimuth)-open
Antenna
Frequency 2.45
Peak
! H ea 1.12389
Average -4..5998
Peak -
! Y ea 2.5433
Average -8.657
Peak 1.12389
1 V+H
Average -2.9788

2002/7/25
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Test results 2

Antenniq ues Co_, Ltd. 5f,No.6, Lane 122, Sec 2, Ganyuan St., Shulin City,

Taipei, 238 Taiwan, R.O.C.
Tel: 886-2-26685793 Fax: 886-2-26685795

Antenna

Application

Placement

Cable dia. ® mm | Cable length mm NB Power

PIFA

Wireless LAN

LEFT

1.13 700 Off

1. Peak Gain and Average Gain

2. Radiation Pattern of XY Plane(Azimuth)-close-face up

— H-polarized ——V- polarized
1o 100 %80 -
Gain of XY Plane(Azimuth)-close-face up 120 &)
Antenna
Frequency 2.45
Peak -3.959
1 H
Average -5.6045
Peak -0.832
1 \"
Average -7.354
Peak -0.832
1 V+H
Average -3.456

2002/7/25
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Test results 3

Antenniques Co., Ltd.

5f,No.6, Lane 122, Sec 2, Ganyuan St., Shulin City,
Taipei, 238 Taiwan, R.O.C.
Tel: 886-2-26685793

Fax: 886-2-26685795

Antenna

Application

Placement

Cable dia. ® mm

Cable length mm

NB Power

PIFA

Wireless LAN

LEFT

1.13

700

Off

1. Peak Gain and Average Gain

2. Radiation Pattern of XY Plane(Azimuth)-close-face down

Gain of XY Plane(Azimuth)-close-dowm
Antenna
Frequency 2.45
Peak -0.318
1 H
Average -6.0294
Peak -5.059
1 \"
Average -7.165
Peak -0.318
1 V+H
Average -3.358

2002/7/25

— H-polarized ——V- polarized




/\7%\ Antenniq ues Co , Ltd 5f,No.6, Lane 122, Sec 2, Ganyuan St., Shulin City,
/ /@\ \ L] u

Taipei, 238 Taiwan, R.O.C.
Tel: 886-2-26685793 Fax: 886-2-26685795

III. Gain Pattern of Right Antenna : Test results 4

Antenna Application Placement Cable dia. ® mm | Cable length mm NB Power
PIFA Bluetooth RIGHT 1.13 700 Off
1. Peak Gain and Average Gain 2. Radiation Pattern of XY Plane(Azimuth)-open
— H-polarized ——V- polarized
g 10 %80 -
Gain Of XY Plane(Azimuth)-open 2 %
Antenna
Frequency 2.45
Peak
) H ea 1.0045
Average -3..5998
Peak -
) Y ea 2.736
Average -6.4338
Peak 1.0045
2 V+H
Average -0.564

2002/7/25
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Test results 5

Antenniq ues Co_, Ltd. 5f,No.6, Lane 122, Sec 2, Ganyuan St., Shulin City,

Taipei, 238 Taiwan, R.O.C.
Tel: 886-2-26685793 Fax: 886-2-26685795

Antenna

Application

Placement

Cable dia. ® mm | Cable length mm NB Power

PIFA

Bluetooth

RIGHT

1.13 700 Off

1. Peak Gain and Average Gain

2. Radiation Pattern of XY Plane(Azimuth)-close-face up

— H-polarized ——V- polarized
o 100 % 0 0
Gain of XY Plane(Azimuth)-close-face up 130 120 &0
ntenna 50
Frequency 2.45
Peak -1.318
2 H
Average -5.7490
Peak -1.832
2 \"
Average -7.847
Peak -1.318
2 V+H
Average -3.821

2002/7/25
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Test results 6

5f,No.6, Lane 122, Sec 2, Ganyuan St., Shulin City,
Taipei, 238 Taiwan, R.O.C.
Tel: 886-2-26685793 Fax: 886-2-26685795

Antenna Application Placement

Cable dia. ® mm | Cable length mm NB Power

PIFA Bluetooth RIGHT

1.13 700 Off

1. Peak Gain and Average Gain

Gain of XY Plane(Azimuth)-close-face down
ntenna
Frequency 2.45
Peak -1.218
2 H
Average -5.8390
Peak -6.432
2 \"
Average -8.683
Peak -1.218
2 V+H
Average -4.117

2002/7/25
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2. Radiation Pattern of XY Plane(Azimuth)-close-face down

— H-polarized ——V- polarized

20
110 100 B0

120 &0
130 0

150

130

10
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‘/y@% Antenniq ues CO., Ltd. 5f,No.6, Lane 122, Sec 2, Ganyuan St., Shulin City,

IV. Electronic Characteristic of Left Antenna : Test results?7

Antenna Application Placement Cable dia. ® mm | Cable length mm NB Power

PIFA Wireless LAN LEFT 1.13 700 Off

15 Jul 2882 BL:SI:E7 15 Jul 2082 BL:53:50
CHT =11 SWR 1 SREF 1 4 2.8859 2 108, AGA AAA MH= CHI 511 LOG 18 dB/REF 8 dB 43-E.4576 dB 2 108.BO8 BEE MHz
* *
CHL Mark ers CHL Markers
1: 1.7094 1:-20,985 dB
it 240888 BHz s 2.4B008 BHz
21,3947 -15,092 dB
245888 BHz 2.45608 BHz
3t 15984 3-17,972 dB
2.50EEE BHz 2.5HB0E BHz
o +

START 2 100,008 B88 MHz 1 STOP 2 260.000 G060 MH=z

2002/7/25
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Test results 8

Antenna Application Placement Cable dia. ® mm | Cable length mm Power

PIFA Wireless LAN LEFT 1.13 700 Off

1. SMITH CHART

13 Jul ZBRZ B2:23:50
[CHI] 511 £ RS 4 54.838 ¢ 1.B35Z2 4 BE.646 pH 2 408.008 6@ MHz

#
CH1 Markers

1: 54,838 &
1.8352 o

ca 2,46808 GHz
248,789 4

~565.88 mé

2.458808 GHz

3 PE.EET @

-1.1737 &
2.588088 GHz

2002/7/25
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‘/y@% Antenniq ues CO., Ltd. 5f,No.6, Lane 122, Sec 2, Ganyuan St., Shulin City,

V. Electronic Characteristic of Left Antenna : Test results 9

Antenna Application Placement Cable dia. ® mm | Cable length mm Power
PIFA Wireless LAN RIGHT 1.13 700 Off

15 Jul 2862 B2:A4:35 15 Jul 2EA2 B2iBifdE
CHD 541 SR 1 /REF 1 4 3.8397 2 108,800 528 MHz A 541 LG 16 dE/REF @ dB 4-5.5778 dB 2 100.A0@ 868 HHz
* *
CH1 Markers CHL Markers
1: 1,3789 1-15.966 dE
2,40888 GHz
Fer Car 248888 GHz
2t 1.3991
2-15.815 dB
zh kLl 2.45608 GBHz
3 1.1137
%-25,766 4B
S 255606 GHz
t
t
4
17
4
3
e
START 2 106,000 AA8 MHz o STOF 2 300.008 08 MHz
START 2 100,066 68 HHz STOF 2 360,000 A60 HHz

= Antennigues iennigues 2002
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J@% Antenniq ues CO., Ltd. 5f,No.6, Lane 122, Sec 2, Ganyuan St., Shulin City,

Test results 10

Antenna Application Placement Cable dia. ® mm | Cable length mm Power

PIFA Wireless LAN RIGHT 1.13 700 Off

1. SMITH CHART

15 Jul ZBBZ B@Z:z4:33
CHI] 511 10 Fs 4: 54,858 0 -3.8828 o 21.517 pF 2 480.000 686 MHz

#
CH1 Markers

1: 54.8508 o
-2.A220 0
ca 2,40680 GHz

2 38,457 0
B.3534 o
2,45088 GHz
3 69.918 &

B.1523 o
2.58808 GHz

+
@
3

1

2002/7/25
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VI. Conclusions:

1. According the results 7,8,9 and 10, the PIFA antenna that on the right or left position has good matching
to the 50 ohms.

2. According the results 1,2, and 3, the PIFA antenna has enough gain —0.56, -3.82, and —4.11 dBi to
achieve the 802.11b standard.

3. According the results 4,5, and 6, the PIFA antenna has enough gain —2.97, -3.45, and —3.35 dBi to achieve

the Bluetooth standard.

2002/7/25 15
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[-PEX CO.LTD sheet 2 of 7

DOCUMENT TITLE DOCUMENT No.
CLASSIFICATION
MHF series micro coaxial connector TR-1037

Qualification Test Report

1.Purpose
Testing was performed on the MHF series micro coaxial connector to determine meets the
requirement of I-PEX specfication,PRS-1180
2.Conclusion
All the specimen met the requirements of PRS-1180.
3.Sample
(1} Connector Plug : part No.20278-111R-13
Receptacle : part No.20279-001E-01
(2) Cable AWGH#32 coaxial cable (jacket diameter 1.13mm)

3 Method
Refer to product specfication, PRS-1180
4. Results
(1) Dielectric withstanding voltage
Results No abnormality
Sample quantity 10pcs.
Judge OK
(2) VSWR Plug Receptacle
0.1~3GHz 3~6GHz 0.1~3GHz 3~6GHz
AVE. 1.240 1.370 1.120 1.216
MAX. 1.25 1.39 1.13 1.24
MIN. 1.23 1.35 1.11 1.20
Specification 1.3IMAX.| 15MAX.| 1.3MAX.| LL4MAX.
Sample quantity Spcs. Spes. Spes. Spcs.
Judge OK OK OK OK
Plug
L6
L5
=
7
-

0.0 1.0 2.0 3.0 4.0 5.0 6.0
GHz
Receptacle
1.5
L4
e 1.3
z 1.2
> /‘/‘@ 1.1
1.0
' . ' . . 0.9
0.0 1.0 2.0 30 4.0 5.0 6.0
GHz

Form Rev. 0




[-PEX CO.LTD

sheet 3 of 7

DOCUMENT TITLE DOCUMENT No.
CLASSIFICATION
MHF series micro coaxial connector TR-1037
Qualification Test Report
(3) Insertion loss
Plug cable length 100mm
0.1~3GHz 3~6GHz
AVE. -0.682 -0.990
MAX. -0.66 -0.96
MIN. -0.71 -1.02
Specification -1.0 MIN. -1.6 MIN.
Sample quantity Spcs. Spes.
Judge OK OK
L=100mm
: ' : ' : 0.0
-0.5
2
-1.0
-1.5
0.0 1.0 2.0 30 40 50 6.0
GHz
E;:?(‘;‘E
(3) Unmating force(x 35 77) —
Total unmating force
waEkED Initial  |After 30cycled| 25
(F14) (30lE]#2) 20
AVE. 12.6 6.2 15
MAX. 14 7
MIN. 12 5 10 ;\H
S 0.8 0.6
Specification(3 %) 5 MIN. 3 MIN. s s
Units{ Efi7) N N | 10 3
Sample quantity (34 £HE) 10pcs. 10pcs. Cvel
Judge(CHI ) OK OK yeres
Unmating force of inner contact }"(‘\‘i‘
(kR E ) Initial  [After 30cycles 0.5 Y
(F1H) (30lE]2) 0.4
AVE. 0372 0.233 03 E_
MAX. 0.39 0.25 ) \l\.
MIN. 035 0.22 0.2
S 0.015 0.012 0.1
Specification(JE#5) .15 MIN. 0.1 MIN. 0.0 ! !
Sample quantity (34 1) 10pcs. 10pcs. Cvel
JudeeCHIE) OK OK yeres

Form Rev. 0



I-PEX CO..LTD. sheet 4 of 7
DOCUMENT CLASSIFICATION|TITLE No.
Qualification Test Report MHEF series micro coaxial connector TR-1037
T AR —b
(4) Durability(frfA14%)
Appearance(¥+81) : No abnormality(B & L)
Contact resistance of inner contact I‘ e
(LB A AR Initial After testing 20 CMIN,
(N HE (FRER)
AVE. 1.41 1.70 15
MAX. 2.1 3.1
MIN. 1.0 1.1 10
S 0.37 0.58
Specification(3H %) 20 MAX. 25 MAX. 3
Units( BT} mille-chm mille-ohm 0 .-—l_i
Sample quantity(FAEHK) 10pcs. 10pcs. Initial After
Judee(CHIE) OK OK
Contact resistance of ground contact E: o
(Fh R e ) Initial After testing 20 LMK,
(N HE (FRER)
AVE. 1.49 2.51 15
MAX. 1.8 3.0
MIN. 0.9 1.3 10
S 0.30 0.59
Specification( B ) 10 MAX. | 15 MAX. 5
Units( BT} mille-chm mille-ohm 0 .'—.__;
Sample quantity(FAEHK) 10pcs. 10pcs.
Judge(HlE) OK OK Initial After
(5) Cable retention force(V—7 M EFE 1)
Appearance(#+) : No abnormality( & L)
Electrical discontinuity(E & BEHT) : No abnormality(B & ML)
Contact resistance of inner contact El -
(o0 E R AR IRT) Initial After testing 20 LMV,
(150) (FABRE)
AVE. 1.23 1.35 15
MAX. 1.8 2.0
MIN. 0.9 1.0 10
S 0.35 0.37 5
Specification(3H %) 20 MAX. 25 MAX.
Units{ {7} _ mille-chm | mille-ohm 0 ——=&
Sample quantity(FLEHE) 10pcs. 10pcs. Initial After
Judge(CHl ) OK OK
Contact resistance of ground contact E’ o
(Fh 588 (A AT Initial After testing 20 MIN
(HE0 (FREER)
AVE. 1.41 1.69 15
MAX. 1.8 2.5
MIN. 0.8 0.9 10
S oI 0.35 0.46 5
Specification( ) 10 MAX. 15 MAX.
Units{ i) ﬁz mille-chm | mille-ohim 0 | mer—
Sample quantity(F.fH 10pcs. 10pcs. .
m dgz (4;]1%) 1y ) C]))K OPK Initial After

Form Rev. 0




I-PEX CO..LTD. sheet 5 of 7
DOCUMENT CLASSIFICATION|TITLE No.
Qualification Test Report MHEF series micro coaxial connector TR-1037
FAMR—
(6) Vibration(#iz@h)
Appearance(#+81) : No abnermality( B & L)
Electrical discontinuity(ZE % A1) : No abnormality( ¥e & L)
Contact resistance of inner contact E‘ e
(o0 AT Initial After testing 20 LMIN,
(5 (FRE2)
AVE. 1.55 1.72 15
MAX. 2.1 2.1
MIN. 1.0 11 10
S 0.44 0.46 5
Specification((#%) 20 MAX. 25 MAX.
Units(%{ﬁ) _ mille-chm mille-ochm 0 L
Sample quantity(FAEHE) 10pcs. 10pcs. Initial After
Judge(CHIE) OK OK
Contact resistance of ground contact E‘ e
(FM R AR AT Initial After testing 20 L MIN,
(5 (FRE2)
AVE. 1.35 1.39 15
MAX. 2.1 22
MIN. 0.9 0.9 10
S 041 0.46 5
Specification((#%) 10 MAX. 15 MAX.
Units{ i) _ mille-chm | mille-ohm 0 | ——
Sample quantity(FAEHE) 10pcs. 10pcs. Initial After
Judee(CHIE) OK OK
(7) Shock(#%)
Appearance(#-) : No abnormality( B & ML)
Electrical discontinuity( &% M) : No abnormality( ¥& & 1)
Contact resistance of inner contact E e
(LB AR HT) Initial After testing 20 CMIN,
() (FABE)
AVE. 1.32 1.45 15
MAX. 1.8 1.9
MIN. 0.9 0.9 10
S 0.30 0.35 5
Specification(3H %) 20 MAX. 25 MAX.
Units( i) mille-chm mille-ohm 0 L
Sample quantity(FEHK) 10pcs. 10pcs. Initial After
Judee(CHIE) OK OK
Contact resistance of ground contact E: o
(LR E A ARIEDT) Initial After testing 20 CMIN,
() (FABE)
AVE. 1.45 1.53 15
MAX. 2.0 2.1
MIN. 0.9 1.0 10
S 0.34 0.37 5
Specification(3H %) 10 MAX. 15 MAX.
Units( i) mille-chm mille-ohm 0 | ST
Sample quantity(GhfHE 10pcs. 10pcs. ..
m dgle): (4;]1%) ty( ) (;)K OpK Initial After

Form Rev. 0




I-PEX CO..LTD. sheet 6 of 7
DOCUMENT CLASSIFICATION|TITLE No.
Qualification Test Report MHEF series micro coaxial connector TR-1037
T AR —b
(8) Thermal shock(FMVE )
Appearance(¥+ ) : No abnormality(B & L)
Contact resistance of inner contact E: o
(o0 AT Initial After testing 20 _MIN,
(5 (FRE2)
AVE. 1.23 1.34 15
MAX. 1.9 2.0
MIN. 0.9 0.9 10
S 0.25 0.32 5
Specification((#%) 20 MAX. 25 MAX.
Units{ i) _ mille-chm | mille-ohm 0 [ re—
Sample quantity(FAEHE) 10pcs. 10pcs. Initial After
Judge(CHIE) OK OK
Contact resistance of ground contact 20 E: e
(A BRI AR T Initial After testing LMIN.
(F1HD (BB 15
AVE. 1.13 1.24
MAX. 1.9 2.0 10
MIN. 0.9 0.9
S 0.37 0.38 3
Specification(35%) 10 MAX. 15 MAX. 0 ——8&
Units(%{ﬁ) mille-chm mille-ochm o
Sample quantity(%ﬁﬂ—%{) 10pcs. 10pcs. Initial After
Judge(CHI ) OK OK
Insulation resistance Initial After testing
(FEFHEDT) (IR (FRER2)
Results(i5 %) MIN. value 10,000 10,000
Specification(3H 1% ) 500 MIN. 100 MIN.
Units{ B.{ir) mega-chm | mega-ohm
Sample quantity(@EHK) 10pcs. 10pcs.
Judee(CHIE) OK OK

Form Rev. 0



(11) Solderability , reflow solderimg resistance(}> [l {~+iH% | 3= AmEWE)

Solderability (- 17 FE)

Reflow solderimg resistance( >l ﬁ’lﬁg“'ﬁ)

Results(i5F) _ No abnormality (e % L) |No abnonnality(ﬁfﬁ L)
Sample quantity (FAEHED 10pcs. 10pcs.
Judge(H] ) OK OK

I-PEX CO..LTD. sheet 7 of 7
DOCUMENT CLASSIFICATION|TITLE No.
Qualification Test Report MHEF series micro coaxial connector TR-1037
T AR —b
{9) Humidity (V&)
Appearance(¥+81) : No abnormality(B & L)
Contact resistance of inner contact I‘ e
(LB AR ) Initial After testing 20 CMIN,
(N HE (FRER)
AVE. 1.58 1.72 15
MAX. 22 2.3
MIN. 0.8 1.2 10
S 0.45 0.51
Specification( ) TOMAX. | 25 MAX. 3
Units( BT} mille-chm mille-ohm 0 ——=
Sample quantity (FAEHE) 10pcs. 10pcs. .
Tudee(FlE) OK OK Initial Afier
Contact resistance of ground contact I‘ e
(MR E R ARIEDT) Initial After testing 20 CMIN,
() (B
AVE. 1.44 1.55 15
MAX. 1.8 1.9
MIN. 1.0 1.2 10
S 0.25 0.25
Specification(BG) 0 MAX. | 15 MAX. 3
Units( BT} mille-chm mille-ohm 0 =8
Sample quantity (FAEHE) 10pcs. 10pcs. .
Tudee(FlE) OK OK Initial After
Insulation resistance Initial After testing
(it ) (A1) (B
Results(f55) MIN. value 10,000 10,000
Specification(3H 15 ) 500 MIN. 100 MIN.
Units{ {7} _ mega-ohim | mega-ohm
Sample quantity(FAEHK) 10pcs. 10pcs.
Judge(CHI =) OK OK
(10} Salt water spray Initial(F]HH) After testing(F8 5% (4.)
(EAETE)  |Results(is F) _ No abnonnality(i-ﬁ@ L) | No abnormality(gm
Sample quantity(FUEH) 10pcs. 10pcs.
Judge(HE) OK OK
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Heat Shrink Tube Sumitube F32

1. SCOPE
THIS SPECIFICATION COVERS NEW SUMITUBE F32 .

2. FEATURL
NEW SUMITUBE F32 IS AN IRRADIATED CROSSLINKED , THERMALLY-STABILIZED ,
FLAME-RETARDANT FLEXIBLE POLYCLEFIN HEAT SHRINKABLE TUBING .
UNLIKE OTHER TYPICAL FLAME-RETARDANT TUBING , NEW SUMITUBE F32 IS FREE
OF POLYBROMINATED BIPHENYL OXIDES (PBBOs) , POLYBROMINATED BIPHENYL
ETHERS (PBHEs} , POLYBROMINATED BIPEENYLS (PBBs) AS FLAME-RETARDED
CHEMICALS .

3. RECOGNITION
NEW SUMITUBE F32 IS UL.RECOGNIZED AND CSA-CERTIFIED AT 125 DEG. C, 600 V WITH

UL YW-1 AND CSA OFT FLAME-RETARDANCY RATING

UL 224 CSA
YVALTAGE RATING £00V 7 600V
TEMPERATURE RATING 125 DEG.C 125 DEG. C
CATALO NO. SUMITURE F32 SUMITURE F32
FILE NO. E-48762 LR84766
4, COLOR
STANDARDS COLORS ; BLACK , WHITE , BROWN , RED, ORANGE , BLUE, GREEN , YELLOW
, VIOLET , GRAY .
5. MARKING

FOLLOWING LETTERS SHOULD RE PRINTED ON THE SURFACE OF THE PRODUCTS
<A VW-1 SUMI-PAC CSA HS X PO TUBING SUMITUBE ¥32 125 C OFT -F- ( Size ) &

6. STANDARD SIZES:
STANDARD SIZES SHALL RE SPECIFIED IN TABLE

7. PROPERTIES,
PROPERTIES SHALL BE AS SPECIFIED WITH TABLE

8. METOD OF MEASURING SIZES AND TESTING PROPERTIES
1.) INSIDE DIAMETER

INSIDE DIAMETER SHALL BE MEASURED BY A METAL GAGE ROD OR A METAL
TAPE GAGE WHICH HAS INTERVAL OR GRADUATION .
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‘Heat Shrink Tube Sumitube F32

IN CASE OF USING A GAGE ROD : READ THE VALUE OF THE MAXIMUM GAGE ROD
WHICH SHALL PASS FREELY INTQ THE TUBING
WITHOUT EXPANDING THE TUBING .

TN CASE OF USING A TAPER GAGE : READ THE VALUE ON THE GAGE WHEN THE
TUBING ISN'T EXPANDED BY INSERTION AND THERE
IS NO VISIBLE SPACE BETWEEN THE TURING AND
THE TAPER GAGE .

2.) WALL THICKNESS
WALL THICKNESS SHALL BE MEASURED BY A PIN-DIAL GAGE OR A MICROMETER
AT SEVERAL PQINTS .

3.} SHRINK ABLE CONDITION AND LONGITUDINAL CHANGE
SHRINKABLE CONDITION : UNRESTRICTED SHRINKAGE SHALL BE PLACEL: AT
150 DEG. € IN A CICULATING AIR OVEN FOR § MINUTES .

LONGITUDINAL SHRINKAGE : THE TUBING SHALL BE CUT IN-ABOUT 100 MM AND
MEASURED THE LENGTH . AFTER UNRESTRICTED SHRINKAGE
( AFTER RECOVERED ), THE LENGTH 1§ TO BE RE-MEASURED
AND THE LONGITUDINAL SHRINKAGE SHALL BE CALCULATED
FROM THE FOLLOWING FORMULA

LENGTH AS SUPPLIED - LENGTH AFTER RECOVERED
LONGITUDINAL CHANGE * 100 %

LENGTH AS SUPPLIED

4.) PROPERTIES SHALL BE TESTED IN ACCORDANCE WITH UL224 & CSA 22.2 NO. 198
TEST METHOC
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Heat Shrink Tube

', Canadian Stangards Assogiation CERTIFICATION

Association canadienne de normalisgtion RECORD

0 — - Tt Isted in thic
The company named below has bagn authorized by Canadian Standardy Assosiation 10 représent the products | |
rencord asp"CEA Crertlfied" and to affix the CSA Mark - @ - to these praducts according to the tarms and conditians
of the CSA Service Agreamant,

NUMER OB4766X0000 Mawreh 26, 1994 (Replaces:iJuly 10, 1990)
CLASS 9032 01 (Re-examination Service)

SUMI-PAC ELECTRO-CHEMICAL CORP, B4T6G
4th Fl,, Paecifie Commereial 8Bldg,

285, Chung Hsiao E. Rd., Sec &

Taipel, Taiwan

FACTORY

No 18, Tndustrial 5ch Rd.

Hain-Chu, Enlarged Industyial Park

6th Lin, Feng-Shan Chun

Hukao Hsiang, Hsin-Chu Hsin

Tailwan

INSUVLATING DEVICES AND MATERTALS - Insulating Tubing and Sleeving

= Max temperature rating: 125C
- Max voltage rating: EOOV

- "SUMITURE ¥2" and “SUMITUBE ¥32", f£lexible haat-ghrinkable irradiated
cross-linked polyolefin tubing (Class T), in trade sizes 3/64 in to 1 in and
1.0mm to 26mm, OFT.

-~ Max temperature rating: 1250,
~ Max voltage reting: 15Qv.

- "SUMITUBE F4", flexible hest—shrinksblas irradiated eross-linked polyolefin
tubking (Clase I), in trade sizes 3764 in te L dn and 1.0mm to 26mm, OFT.

Note: Above tubing approved in all colours except clear and transparent.

L E R
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Heat Shrink Tube

YDPU2 November 4, 1954
Component - Extruded Tubing, Electrical
SUMITOMO ELECTRIC INDUSTRIES LTD £48762 (5}
IRRADIATED PRODUCTS DIV {C-cont. from 8 card)
Ireadinted fexibls heat strinkable polyolefin.
£ sumituba F32 660 125 t + - Yes
826 or 600 128 1 + — Yes
Sumitube B2
Sumitube 5 600 125 L + — Yes
939 or 800 105 Torll@ + _ Yes
Sumitubhe I}
940 or 600 125 I + — Yes
Sumitube F2{T}
942 or 300 125 I e — Yes
Sumitube F4{J)
558 or SM12 £00 125 1 + _— Yes
883 or SM23 500 125 1 + _ Yos
938 or 600 105 It + -— Yes
Sumitube FTZ)
Report. February 18, 1973
Replaces E48762C dated July 20, 1284, {Cont. on D card}
390139001 }3228 Underwriters Laboratories Inc.® DLI/OC10142
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Heat Shrink Tube Sumitube F32

ABS Characteristics

POLYLAC

1% L A qE TR I v} %{ — HE %8 (General PUIPDSE)
Typical Properties ASTM Test  Units PA-707 ';;\_;757 PA-7IZC.  PA-727  PA-747  PA-709
513E55Hm0 kgiem’ 500 480 450 ass 385 200
Tensile Strength - D-638 avin’y (7.090)  (6.800) {6,380} (6.870)  (5.470) (5.670)
il (i3 - % 20 25 20 30 40
Tensile Elnongation b-63R 15
W sl R 10*kg fem’ 2.9 2.7 25 2.7 2.2 23
Flexural Modulus ( 10'Ib fin®) 4.1 (3.8) {3.5) (3.8) (3.1 {3.2)
W s i 1 0790 kg rem’ 860 790 720 780 620 640
Flexural Strengsth {Ibfin"y j (12.200) (11,2000 (10,200) (11,000) (8.800) (9,070)
S8 B AR,
- r-116 R-11& R-115 R-110 R-108 R-102
Rockwell-Hardness 0-785 " .
1ZOD B/ g RE-Cmfem 1 20 28 26 4t 45
Te-ibii . . .2 4.8 7.5) (8.4
70D Impact (fe-ibin) | (2.6) 3.2) (5-2) 48 05 @4
Strength - kg-cm/em t4 T 25 23 36 40
{Noiched) " (ft-ioiin) (2.0) {3.3) (4.6) (4.3 (6.6) (7.4)
ﬂfls&& D-1525 d 105 105 104 105 103 105
Vicat Saltening Temp, (°F) (221) {221} (219) {221y (217) {2z1)
AR YR AZ L (,,?n'ff,id) "C 99210)  9o(z10)  98(Z08)  99(210} 99(207)  99(208)
Heat Distortion Temp. ,,,‘mnncﬂ,ed) 1°F) 88(190)  8g(190)  B7{189)  B7(190) 8G({IB7) BB{I190)
ks
. - 06 . . 1.04 1.03 1.03
Specific Gravity D-792  23/23°C 1.06 .05 1.04
- 01238 {0 SESGl 19 1.8 1.4 1.8 1.2 05
Melt Flow Index | 150.1133- 29 Gas | 20 22 14 19 13 5
R Fle-No.ES6OT0| |/ puig  1/16°HB  1/16"HB  I/16™HB  1/I&'HB  1/16"HB
Flammability uL & C-UL
EmREE BRIE AR T HEHE BSOS E
I ASTTIE TR AkFE AEA T HERER  PeR
. Praduct Description High Gloss H;Ash d’?""’“ Medium  Electro-  High Super
High Rigid ] n‘:r‘;': Irmpact Mating  Impact  Impact

L ESGETOR 0 AS T M A ERTTERIETEIE - SRe XM - %150 MW7z
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Heat Shrink Tube

¥ EXPANDED AS §LPPLIED
, 5 SR N &
TABLE 1. STANDARD SIZE

TRADE A SUPPLIED (MM AFTER RECOVERED (M) STANDARDS

SIZE  |INSIDE DIAMETER| NOM. WALL |INSIDE DIAMETER] WALL THICKNESS LENGTH

(METRIC) D THICKNESS d MAX) W (VN CUT(MY SPOOLM)

140.2 1.30+0.30 0.2 0.50 0.33 1 200
1,5%0.2 2.000.30 0.2 0.75 0.36 1 200
2%0,2 2.50::0.30 0.2 1.00 11,44 1 200
2.5%0.25 3.00+0.30 0.25 1.28 , 0.44 1 200
=) 3wz 3.5040.30 0.25 1.50 0.44 1 200
=[3s025] 200030 025 175 0.44 i 200
470,25 4.5040.30 0.28 2,00 0.44 1 200
5+0.25 5,4040.30 0.25 2.50 0.56 1 160
6%0.25 6.40:+0.40 0.25 3.00 0.56 1 100
S EDEE 7.40+0.40 0.25 3.50 0.56 1 50
8*0.25 8.4020.40 0.25 4.00 0.56 1 50
40,25 0.4020.40 0.25 4.50 0.56 1 50
10%0.25 10.440.40 0,25 5.00 0.56 1 S0
11#0.25 11,4:0,40 0.25 5.50 0.56 1 50
12%0,28 12,4040 0.25 6.00 0.56 1 50
13*0.30 13.420,40 0.30 6.50 0.69 1 50
14*0.30 14.5H).40 0.30 7.00 0.69 1 50
15%0.30 14.530.40 0.30 7.50 0.69 1 50
16%0.30 16.8:0,50 0.30 8.00 0.69 1 =]
18*0.35 18.720,50 0.35 9.00 0.17 1 50
20%0.35 21,240,60 0,35 10.00 0.77 1 50
) e e
v 29:0;1.00 9‘50 _ 12.50 0.87 1 50
30%0.50 32,01 '00 nlso o - 1 =
D=1, . - 15.00 0.87 1 50

“LONGITUDINAL CHANGE {545V
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