Therm-/~-Sheet

SPECIALIST IN SILICONE RUBBER TECHNOLOGY

C/o/n/t/e/n/t/_

Importance Thermal
Conductivity Silicone Rubber

Thermal Conductivity k

GT-TSP Series 02
"GT-TSP2010 =~ G
GT-TSP6025 G

GT-TSP 8040
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Importance of Thermal
Conductivity Silicone Rubber

Heat Generation
W)
Technology Growing
Frequency Higher
Heat Generation Size Lighter
(W/m?)
o Z.C
Thermal Conductivity k
Fourier’s Law states that: Q = k A AT
Q = L
K= A

Q = Conducted heat (cal/sec)
k = Thermal conductivity (cal/cm sec <¢) Upper Heater Plate
A = Cross sectional area of test piece (cm?) T2

el TC

A T1 A
Heat Lower Heater Plate
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>> Soft Silicone
Thermal Conductivity Products

— GT-TSP is an advanced silicone rubber with high
thermal conductivity and superior flame-retardant. By
combining the inherent silicone rubber properties of
heat resistance, electrical insulation and long-term
aging into one compound, this universally applicable

material can be made in an unlimited number of

thermal management configurations.

Application .

— Heat dissipation of MPU(Micro Processing Units)
— Heat dissipation of surface-mount Chips.

— Between a CPU and heat spreader. =
— Between a CD ROM and a heat spreader.

—DVD and CD ROM Cooling.(6025/7030)

— RDRAM memory modules.(8035)

GT-TSP SERIES

02
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Therm-/~-Sheet

Heat Transfer (k)
Heat Stability (200°C)

: AN .
(BAL\Jt]:fsechIr%?ng) Self Bonding

€&— Case

€— TSP(Thermal Sink Pad)

Insulation A4
Dielectric

Strength
€— LSl(Large - Scale Integration)

€— Pin

W/
'| Geometry
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Therm-/s-Sheet

GT-TSP 2010 /. GT

TYPICAL PROPERTIES OF TSP-2010

Properties

Thickness (mm)

Color

Hardness (Shore 00)

Specific Gravity (g/cmd)
Continue Use (<)

Dielectric Breakdown (kV)
Volume Resistivity ( 2cm)
Thermal Conductivity (W/mK)
Thermal Resistance (m*k/W)
Flame Retardant level

Value

05~15
White/ Blue/ Gray/ Pink
20~ 60

21

-60 ~150

6

3x10"

1.0

6.0110°

V-0

Test Method

ASTM D 374
Visual
ASTM D 2240
ASTM D 792
ASTM D 149
ASTM D 257
ASTM 5470
ASTM D 150
UL 94

| Thermal Resistance |

Resistance (m?K/W)

0.0122

0.0098

0.0073

0.0049

0.0024

2003/11/14 17:47 Ratio (dS/dR)
Properties Value Test Method
Thickness (mm) 05~15 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 30~70 ASTM D 2240
Specific Gravity (g/cm®) 2.4 ASTM D 792
Continue Use () -60~ 150 -
Dielectric Breakdown (kV) 6 ASTM D 149
Volume Resistivity (2cm) 3x10® ASTM D 257
Thermal Conductivity (W/mK) 1.5 ASTM 5470
Thermal Resistance (m?k/W) 5.5"10° ASTM D 150
Flame Retardant level V-0 UL 94
| Thermal Resistance |
L
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Ratio (dS/dR)
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Therm-/~-Sheet

GT-TSP 6020 / GT-TSP 6025

s PECIALI ST I N S 1 LI CONE R U B B ER TECHNOLOGY

TYPICAL PROPERTIES OF TSP-6020

Properties Value Test Method
Thickness (mm) 05~15 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 40 ~ 80 ASTM D 2240
Specific Gravity (g/cm?) 2.7 ASTM D 792
Continue Use (¢) -60~ 150 -
Dielectric Breakdown (kV) 6 ASTM D 149
Volume Resistivity ( 2cm) 1x10% ASTM D 257
Thermal Conductivity (W/mK) 2.0 ASTM 5470
Thermal Resistance (m*k/W) 3.8*10° ASTM D 150
Flame Retardant level V-0 UL 94

| Thermal Resistance |

T N 1
00098 |t S §

] URUEO OO

Resistance (m?K/W)

L i T ;

T e S i

Ratio (dS/dR)

TYPICAL PROPERTIES OF TSP-6025

Properties Value Test Method
Thickness (mm) 05~15 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 50 ~ 80 ASTM D 2240
Specific Gravity (g/cmd) 2.8 ASTM D 792
Continue Use (¢) -60~ 150 -
Dielectric Breakdown (kV) 6 ASTM D 149
Volume Resistivity ( 2cm) 1x10% ASTM D 257
Thermal Conductivity (W/mK) 2.5 ASTM 5470
Thermal Resistance (m*k/W) 2.8*10° ASTM D 150
Flame Retardant level V-0 UL 94

| Thermal Resistance |

0122 [rovenanasasspesasasasaress S — 1
1T R S S §

00078 | -+ oo S —

Resistance (m?K/W)

1 S T ;

T s (e T §

Ratio (dS/dR)
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GT-TSP 7030 /' CT

TYPICAL PROPERTIES OF TSP-7030

Properties Value
Thickness (mm) 05~15
Color Gray
Hardness (Shore 00) 60 ~ 80
Specific Gravity (g/cmd) 2.9
Continue Use () -60~ 150
Dielectric Breakdown (kV) 6
Volume Resistivity ( 2cm) 1x10"
Thermal Conductivity (W/mK) 3.0
Thermal Resistance (m*k/W) 2.4*10°
Flame Retardant level V-0

Test Method

ASTM D 374
Visual
ASTM D 2240
ASTM D 792

ASTM D 149

ASTM D 257

ASTM 5470

ASTM D 150
UL 94

00122

0.0098

0.0073

0.0049

Resistance (m?K/W)

0.0024

| Thermal Resistance |

Ratio (dS/dR)

TYPICAL PROPERTIES OF TSP-8035

Properties Value
Thickness (mm) 05~15
Color Gray
Hardness (Shore 00) 60 ~ 80
Specific Gravity (g/cmd) 3.0
Continue Use () -60~ 150
Dielectric Breakdown (kV) 6
Volume Resistivity (2cm) 1x10"
Thermal Conductivity (W/mK) 35
Thermal Resistance (m*k/W) 2.010°
Flame Retardant level V-0

Test Method

ASTM D 374
Visual
ASTM D 2240
ASTM D 792
ASTM D 149
ASTM D 257
ASTM 5470
ASTM D 150
UL 94

0.0122

0.0098

0.0073

0.0049

Resistance (m?K/W)

0.0024

| Thermal Resistance |

Ratio (dS/dR)
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Therm-/~-Sheet

GT-TSP 8040 / GT-TSP 8050

s PECIALI ST I N S 1 LI CONE R U B B ER TECHNOLOGY

TYPICAL PROPERTIES OF TSP-8040

Properties Value Test Method
Thickness (mm) 05~15 ASTM D 374
Color Gray Visual
Hardness (Shore 00) 60 ~ 80 ASTM D 2240
Specific Gravity (g/cm?) 3.1 ASTM D 792
Continue Use (¢) -60~ 150 -
Dielectric Breakdown (kV) 6 ASTM D 149
Volume Resistivity ( 2cm) 1x10" ASTM D 257
Thermal Conductivity (W/mK) 4.0 ASTM 5470
Thermal Resistance (m?k/W) 1.710% ASTM D 150
Flame Retardant level V-0 UL 94

| Thermal Resistance |

00122 ey T :
2 | | | | 3
B . 0.00%8 B S e 3
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1 g ! ! ! : :
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. - 0 : :
* 12 2 36 48 40
Ratio (dS/dR)

TYPICAL PROPERTIES OF TSP-8050

Properties Value Test Method
Thickness (mm) 05~15 ASTM D 374
Color Gray Visual
Hardness (Shore 00) 60 ~ 80 ASTM D 2240
Specific Gravity (g/cmd) 3.2 ASTM D 792
Continue Use (¢) -60~ 150 -
Dielectric Breakdown (kV) 6 ASTM D 149
Volume Resistivity ( 2cm) 1x10" ASTM D 257
Thermal Conductivity (W/mK) 5.0 ASTM 5470
Thermal Resistance (m*k/W) 8.5*10* ASTM D 150
Flame Retardant level V-0 UL 94

| Thermal Resistance |

00122 pmmresssansgrasasanananes T :
00098 |--=-snsssnrhenneananeanas S §

00073 | -+t S —

Resistance (m?K/W)

1 N ——————————— §

111172 R S S S §

Ratio (dS/dR)
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Them'_i—_/‘:.r_is_heet

‘GT-TSP 7070 (&

TYPICAL PROPERTIES OF TSP-7070

Properties Value Test Method
Thickness (mm) 05~15 ASTM D 374
Color Gray Visual
Hardness (Shore 00) 60 ~ 80 ASTM D 2240
Specific Gravity (g/cmd) 2.9 ASTM D 792
Continue Use (<¢) -60 ~ 150 -
Dielectric Breakdown (kV) 6 ASTM D 149
Volume Resistivity ( 2cm) 1x10" ASTM D 257
Thermal Conductivity (W/mK) 7.0 ASTM 5470
Thermal Resistance (m*k/W) 3.010* ASTM D 150
Flame Retardant level V-0 UL 94

| Thermal Resistance |

11117 S — N 1
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Resistance (m?K/W)
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erm-/~-Sheet

>> Coated Glass Fiber
Thermal Conductive Sheet

— GT-TSP-Fi-SERIES are filled thermally conductive polymer
supplied on a rubber coated fiber glass. GT-TSP-Fi-
SERIES are a highly conformable.

—Low modules silicone polymer filled with special
conductive filler that excellent heat conductivity and
flame retardant UL94 V-0 level together with good

electrical properties.

Al UlS

— Heat dissipation of surface-mot
— Between Power Sources and Hea
— Automotive systems.

— Isolate electrical components.

— Power supplies.

— Power semiconductors.
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Therm-/~-Sheet

GT-TSP-FI 2010 / GT-TSP-FI 4015

TYPICAL PROPERTIES OF TSP-FI 2010

Properties Value Test Method
Thickness (mm) 03~20 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 20 ~ 60 ASTM D 2240
Specific Gravity (g/cmd) 2.1 ASTM D 792
Continue Use () -60~ 150 -
Dielectric Breakdown (kV) 6 ASTM D 149
Volume Resistivity ( 2cm) 1x10% ASTM D 257
Thermal Conductivity (W/mK) 1.0 ASTM 5470
Thermal Resistance (m*k/W) 6.010° ASTM D 150
Flame Retardant level V-0 UL 94

| Thermal Resistance |

T R 1
00098 |+t S §

] USROS R S—

Resistance (m?K/W)

L R s S — ;

T e

Ratio (dS/dR)

TYPICAL PROPERTIES OF TSP-FI 4015

Properties Value Test Method
Thickness (mm) 03~20 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 30~ 60 ASTM D 2240
Specific Gravity (g/cmd) 2.4 ASTM D 792
Continue Use () -60~ 150 -
Dielectric Breakdown (kV) 6 ASTM D 149
Volume Resistivity (2cm) 1x10% ASTM D 257
Thermal Conductivity (W/mK) 1.5 ASTM 5470
Thermal Resistance (m*k/W) 5.5*10° ASTM D 150
Flame Retardant level V-0 UL 94

| Thermal Resistance |

00122 prerseerssseponeasascaces S 1
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Therm-/~-Sheet

GT-TSP-FI 6020 / GT-TSP-FI 7025

s PECIALI ST I N S 1 LI CONE R U B B ER TECHNOLOGY

TYPICAL PROPERTIES OF TSP-FI 6020

Properties Value Test Method
Thickness (mm) 03~20 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 50~ 70 ASTM D 2240
Specific Gravity (g/cm?) 2.7 ASTM D 792
Continue Use (¢) -60~ 150 -
Dielectric Breakdown (kV) 6 ASTM D 149
Volume Resistivity ( 2cm) 1x10% ASTM D 257
Thermal Conductivity (W/mK) 2.0 ASTM 5470
Thermal Resistance (m*k/W) 3.8*10° ASTM D 150
Flame Retardant level V-0 UL 94
— ——1 | Thermal Resistance |
| A
e S 3
T ESE S S —
g ‘ H H H H
N% 00073+ b §
% 0.0049 rrrrrrrrrrrrr rrrrrrrrrrrrr
& ‘ ‘ ‘ : :
0.002% rrrrrrrrrrrr rrrrrrrrrrrrr
0 3
12 24 36 48 6.0
Ratio (dS/dR)

TYPICAL PROPERTIES OF TSP-FI 7025

Properties Value Test Method
Thickness (mm) 05~20 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 50 ~ 80 ASTM D 2240
Specific Gravity (g/cmd) 2.8 ASTM D 792
Continue Use (¢) -60~ 150 -
Dielectric Breakdown (kV) 6 ASTM D 149
Volume Resistivity ( 2cm) 1x10% ASTM D 257
Thermal Conductivity (W/mK) 2.5 ASTM 5470
Thermal Resistance (m*k/W) 2.8*10° ASTM D 150
Flame Retardant level V-0 UL 94

| Thermal Resistance |

0122 [rovenanasasspesasasasaress S — 1
1T R S S §

00078 | -+ oo S —

Resistance (m?K/W)

1 S T ;

T T §

Ratio (dS/dR)
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Therm-/~-Sheet

GT-TSP-FI 7030

TYPICAL PROPERTIES OF TSP-FI 7030

Properties Value Test Method
Thickness (mm) 05~20 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 50~ 80 ASTM D 2240
Specific Gravity (g/cmd) 3.0 ASTM D 792
Continue Use (<¢) -60 ~ 150 -
Dielectric Breakdown (kV) 6 ASTM D 149
Volume Resistivity ( 2cm) 1x10% ASTM D 257
Thermal Conductivity (W/mK) 3.0 ASTM 5470
Thermal Resistance (m*k/W) 2.4*10° ASTM D 150
Flame Retardant level V-0 UL 94

| Thermal Resistance |

00122 prersesrsssnponeasasnases S 1
(TH1] EE S S §

00078 | -+t U M S—

Resistance (m?K/W)

1 S e §

0,002 . e Bl :

Ratio (dS/dR)
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L 0y ]

Thermal Resistance

L1

boar

[l

410

* Typical property of TSP-Fi 2010.

TSP-Fi1 7010

b Ay

Properties Value Test Method
Thickness (mm) 0.3~2.0 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 60~80 ASTM D 2240
Specnglc Gravity 51 ASTM D 792
(g/cm?)

Continue Use (C) - 60 ~ 150 -
Dielectric Breakdown 6 ASTM D 149
(kV)

Volume Resistivity 1 x 1013 ASTM D 257
(R-cm)

Thermal Conductivity

(W/mK) 1.0 ASTM 5470
Thermal *1 (-3

Resistance(m?2k/W) 6.0°10 ASTMD 150
Flame Retardant level V-0 UL 94

United Thermal Engineering Corporation

453 Ravendale Dr. Ste. C Mt. View, CA 94043

650-428-1188 www.utecusa.com




Thermal Resistance
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TSP-FI 7015

* Typical property of TSP-Fi 4015.

Properties Value Test Method
Thickness (mm) 0.3~2.0 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 60~80 ASTM D 2240
Speuglc Gravity 54 ASTM D 792
(g/cm?)

Continue Use (C) -60 ~ 150 -
Dielectric Breakdown 6 ASTM D 149
(kV)

Volume Resistivity 1 x 1013 ASTM D 257
(R-cm)

Thermal Conductivity

(W/mK) 1.5 ASTM 5470
Thermal 1013

Resistance(m?2k/W) 55710 ASTMD 150
Flame Retardant level V-0 UL 94

United Thermal Engineering Corporation

453 Ravendale Dr. Ste. C Mt. View, CA 94043

650-428-1188 www.utecusa.com

14




Thermal Resistance
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* Typical property of TSP-Fi 6020.

TSP-Fi 7020

Properties Value Test Method
Thickness (mm) 0.3~2.0 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 60~80 ASTM D 2240
Spemglc Gravity 57 ASTM D 792
(g/cm?)

Continue Use (C) -60 ~ 150 -
Dielectric Breakdown 6 ASTM D 149
(kV)

Volume Resistivity 1 x 1013 ASTM D 257
(R-cm)

Thermal Conductivity

(W/mK) 2.0 ASTM 5470
Thermal 1013

Resistance(m?2k/W) 3.8710 ASTMD 150
Flame Retardant level V-0 UL 94

United Thermal Engineering Corporation

453 Ravendale Dr. Ste. C Mt. View, CA 94043

650-428-1188 www.utecusa.com




Thermal Resistance
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United Thermal Engineering Corporation

TSP-Fi1 8025

* Typical property of TSP-Fi 7025.

Properties Value Test Method
Thickness (mm) 0.5~20 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 70~85 ASTM D 2240
Speuglc Gravity 28 ASTM D 792
(g/cm?)

Continue Use (C) -60 ~ 150 -
Dielectric Breakdown 6 ASTM D 149
(kV)

Volume Resistivity 1 x 1013 ASTM D 257
(R-cm)

Thermal Conductivity

(W/mK) 2.5 ASTM 5470
Thermal 1013

Resistance(m?2k/W) 2.8°10 ASTMD 150
Flame Retardant level V-0 UL 94

453 Ravendale Dr. Ste. C Mt. View, CA 94043

650-428-1188 www.utecusa.com
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Thermal Resistance
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TSP-Fi1 8030

* Typical property of TSP-Fi 7025.

Properties Value Test Method
Thickness (mm) 0.5~20 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 70~85 ASTM D 2240
Specn;lc Gravity 3.0 ASTM D 792
(g/cm?)

Continue Use (TC) - 60 ~ 150 -
Dielectric Breakdown 6 ASTM D 149
(kV)

Volume Resistivity 1 x 1013 ASTM D 257
(R-cm)

Thermal Conductivity

(W/mK) 3.0 ASTM 5470
Thermal 13

Resistance(m?2k/W) 2.4°10 ASTMD 150
Flame Retardant level V-0 UL 94

United Thermal Engineering Corporation

453 Ravendale Dr. Ste. C Mt. View, CA 94043

650-428-1188 www.utecusa.com
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Therm —/‘4—5 heet

>> High Hardness
Thermal conductivity silicone

—GT-TC SERIES are high thermally conductivity rubber
sheets. They provide excellent heat conductivity and
cushioning effect.

—GT-TC SERIES are excellent mechanical and physical
characteristics. They are available sheet, tape or as O-
rings

plicati
—Heat diss ce-mount C
— Between Power Sources and Heat Sink.
— Automotive systems.
— Isolate electrical components.
— Surface panel of LCD & PDP.

- 18
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Therm-/~-Sheet

GT-TC 3007 / GT-TC 4010

TYPICAL PROPERTIES OF TC 3007

Thickness (mm) 0.3~20.0 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 35 ASTM D 2240
Specific Gravity (g/cm®) 1.9 ASTM D 792
Continue Use () -60~ 150 -
Dielectric Breakdown (kV) 7 ASTM D 149
Volume Resistivity ( 2cm) 1x10% ASTM D 257
Thermal Conductivity (W/mK) 0.7 ASTM 5470
Flame Retardant level V-0 UL 94

07 = Thermal conductivity(0.7W/mK)

30 = Hardness (Shore A)

TC = Thermal Conductivity rubber

TYPICAL PROPERTIES OF TC 4010

Thickness (mm) 0.3~20.0 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 45 ASTM D 2240
Specific Gravity (g/cmd) 2.4 ASTM D 792
Continue Use () -60~ 150 -
Dielectric Breakdown (kV) 7 ASTM D 149
Volume Resistivity (2cm) 1x10% ASTM D 257
Thermal Conductivity (W/mK) 1.0 ASTM 5470
Flame Retardant level V-0 UL 94

——

10 = Thermal conductivity(1.0W/mK)
40 = Hardness (Shore A)

TC = Thermal Conductivity rubber

United Thermal Engineering Corporation 453 Ravendale Dr. Ste. C Mt. View, CA 94043 650-428-1188 www.utecusa.com
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Therm-/~-Sheet

GT-TC 5015

s PECIALI ST I N S 1 LI CONE R U B B ER TECHNOLOGY

TYPICAL PROPERTIES OF TC 5015

Thickness (mm) 0.3~20.0 ASTM D 374
Color White/ Blue/ Gray/ Pink Visual
Hardness (Shore 00) 50 ASTM D 2240
Specific Gravity (g/cm®) 24 ASTM D 792
Continue Use (¢) -60~ 150 -
Dielectric Breakdown (kV) 7 ASTM D 149
Volume Resistivity ( 2cm) 1x10% ASTM D 257
Thermal Conductivity (W/mK) 1.5 ASTM 5470
Flame Retardant level V-0 UL 94

TC-50 15

15 = Thermal conductivity(1.5W/mK)
50 = Hardness (Shore A)

TC = Thermal Conductivity rubber

L ]
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