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Introduction

- Purpose

- This training module is used to give an introduction to t-Global
Technology's range of thermally conductive gap fillers which are
supplied on rolls

- Objectives
- To identify the key properties of the products
- To identify the key design criteria for product selection
- To identify common applications for the product

- Content

- Introduction and background to the product range
- Learning time

- 30 mins



Gap Fillers on Rolls

- Gap fillers supplied on rolls offer significant volume
and cost savings for medium - large scale
manufacturing

- Each member in the product series has been developed
to address specific industrial needs in terms of
performance and price

- All products are available as standard rolls which are
50m long and 320mm wide

- Various thicknesses are available depending on the
application



Gap Fillers on Rolls

- The following products can be supplied on rolls:
. L37-3
- L37-3F
- L37-5S
- H48-2K
- TG2030
- TG4040
- TI900
- Li98
- LI98C
- LI98CN
- LI2000
- LI200A ‘
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L37-3 has a thermal conductivity of 1.7 W/m.k

In roll format it can be supplied with a thickness of
0.5mm

L37-3 offers
- Good thermal conductivity

- High compressibility
- Natural surface tack
- Excellent dielectric breakdown voltage

Common applications include:
- Consumer electronics
- Automotive electronics
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|L.37-3 - Datasheet

Property L37-3 Unit Test Method
Colour Yellow - Visual
Reinforcement carrier Fibreglass mesh
Thickness 0.5 mm ASTM D374
Roll Length / Width 50 - 320 Metres / mm ASTM D5470
Thermal Conductivity 1.7 Wi/m.k ASTM D5470
Flame Rating V-0 - UL 94
Dielectric Breakdown Voltage »10 kV/mm ASTM D149
Weight Loss el % ASTM E595
Specific Gravity 217 gfem? ASTM D792
Working Temperature -40~ +200 C -
Volumme Resistance »10" Ohm-cm ASTM D257
Elongation - % ASTM D412
Tensile Strength bb.4 Kgffcm? ASTM D412
Standard Shape - Sheet ones -
Hardness 5 Shore A ASTM D2240
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- L37-3F has a thermal conductivity of 1.4 W/m_ k

- It is available in standard thicknesses of:
- 0.25,0.3and 0.45mm

- Common applications include:
- Consumer electronics

- Automotive electronics
- Power devices



L.37-3F - Performance
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Property

L.37-3F - Datasheet

L37-3F

TECHNOLOGY

Unit Test Method
Colour Yellow - Visual
[Availabllﬁ;;tiizsss range) 025/0.3/045 mm SSTH:GSis
Roll Length / Width 50 - 320 Metres / mm -
Thermal Conductivity 1.4 Wim.k ASTM D5470
Flame Rating V-0 - UL 94
Dielectric Breakdown Voltage 3/4/5 kV ASTM D149
Weight Loss <1 % ASTM ES95
Specific Gravity 2 agfcm? ASTM D792
Working Temperature -40~ +200 C -
Volume Resistance 101 Ohm-cm ASTM D257
Elongation 5 % ASTM D412
Tensile Strength 150 Kaffem? ASTM D412
Standard Shape - Sheet ones -
Hardness 870 Shore A ASTM D2240
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| 37-5S e iy
L37-5S has a thermal conductivity of 1.6 W/m.k

In roll format it can be supplied with a thickness of 0.5,
1, 1.5 and Zmm

It has a hardness of 3 Shore 00

L37-5S offers
- Good thermal conductivity

- High compressibility
- Natural surface tack
- Excellent dielectric breakdown voltage

Common applications include:
. Consumer electronics

- Automotive electronics
11
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L.37-9S - Datasheet

Property L37-55 Unit Test Method
Colour Light Grey Visual Visual
Usailable thickness range 05/1/1512 mon ASTM D374
Roll Length / Width 50 - 320 Metres / mm
Reinforcement - . -
Op. Temp. Range -45 to 200 (°cl -
Density 2.4 lgfem?] ASTM D792
Thermal Conductivity 1.6 (W/m.k] ASTM D5470
Hardness 3 Shore 00 ASTM D2240
Thermal Resistance - [°C-in?/W] ASTM D5470
t=1.0mm  10psi 1.4 PSl -
t=1.0mm  50psi 0.9 PSI -
Percent deflection - (%] ASTM D575
t=1.0mm 10psi 35 PSI -
t=1.0mm  50psi 7 PSI -
Breakdown Voltage 15 (Kw/mm) ASTM D149
TML 0.4% (%) ASTM E595
CvCM «0.1% (%] ASTM ES95
UL Flammability V-0 - UL 94
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H 48 _ 2 K TECHNOLOGY

- H48-2K has a thermal conductivity of 1.8 W/m.k
Available in thickness of 0.1, 0.15, 0.2,0.3 mm
Formulated for exceptionally low silicone bleed
Exceptional dielectric breakdown voltage

Applications include:

- Automotive electronics
- Hard drives

- Optical systems

- Consumer electronics

14
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H48-2K - Datasheet

Property H48-2K Unit Test Method
Thickness 0.1/015/0.2/0.3 mm -
Color Dark Red . Visual
Construction Silicone based with ceramic fillers - -
[non-silicone oill
Opt.Temp. Range -45 to 200 ‘cC -
Density 2.1 glem? ASTM D792
Thermal Conductivity 1.8 W/im.k ASTM D5470
Hardness Shore A &0 - ASTM D2240
Thermal impedance ASTM D5470
10psi 0.21/0.37/0.57 K- in?/W B
50psi 0.20/0.33/0.51 K- in?/W -
100psi 0.17/0.31/0.46 K- in?/W -
Percent deflection ASTM D575
10psi 2 % -
50psi 5 % -
100psi 1" % -
Breakdown voltage 1.2/25/35 kv ASTM D149
TML < 0.5% % ASTM E595
Tensile strength 200 Psi ASTM D412
Elongation 50 % ASTM D412
UL flammability V-0 UL %4
Roll Length / Width 50 - 320 Metres / mm -

TECHNOLOGY
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TG2030 is a silicone based thermal interface product
with a thermal conductivity of 2 W/m.k

It is available in thickness of 0.5, 1, 1.5 and Zmm

It offers
- 90% compression at low pressure

- Low silicone outgassing
- Low hardness

Common applications include:
- Consumer electronics
- Automotive electronics
- Telecom basestations

17
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2030 - Datasheet

TECHNOLOGY

Property TG2030 Unit Test Method
Colour White - Visual
‘ Thiclkness 05/1/15/2 MM ASTM D374
[Available thickness range)
Roll Length / Width 50 - 320 Metres / mm -
Thermal Conductivity 2 Wim.k ASTM D5470
Flame Rating V-0 - UL 94
Dielectric Breakdown Yoltage 16 kV/mm ASTM D149
Weight Loss ] % ASTM ES95
Specific Gravity 2.4 gfem® ASTM D792
Working Temperature 45~ +200 °C -
VYolume Resistance 210 Ohm-cm ASTM D257
Elongation 300 % ASTM D412
Tensile Strength 1 Kgffem? ASTM D412
Standard Shape - Sheet ones -
Hardness 30 Shore 00 ASTM D2240
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G 4 0 4 O . TECHNOLOGY

TG4040 is a silicone based thermal interface product
with a thermal conductivity of 4 W/m.k

It is available in thickness of: 0.5, 1,1.5 and 2mm

It offers
- 90% compression at low pressure

- Low silicone outgassing
- Low hardness

Common applications include:
- Consumer electronics

- Automotive electronics

- Power electronics

20
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G4040 - Datasheet

Praperty TG4040 Unit Test Method
Colour Blue - Visual
i SPHICKRIESS 0.5/1/1.5/2 mm ASTM D374
[Available thickness range]
Roll Length / Width 50 - 320 Metres / mm
Thermal Conductivity 4 W/m.k ASTM D5470
Flame Rating V-0 - UL 94
Dielectric Breakdown Voltage 15 kV/mm ASTM D149
Weight Loss <1 % ASTM ES95
Specific Gravity 2.8 glem? ASTM D792
Working Temperature -45~ 4200 °C
Volume Resistance »10% Ohm-cm ASTM D257
Elongation 100 % ASTM D412
Tensile Strength 1 Kgffem? ASTM D412
Standard Shape Sheet ones
Hardness 40 Shore 00 ASTM D2240
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1900  TECHNOLOGY

- T1900 is a thermally conductive insulator from t-Global
technology

- It can be supplied in roll format with a thickness of
0.12mm

- T1900 is a highly thermally conductive interface
iInsulator designed for use where the lowest possible
thermal impedance is required

- It has a high dielectric breakdown voltage, a high
working temperature and a high thermal conductivity

23



TI900 has a thermal conductivity of 1.8 W/m.k

It Is used where good insulation and the lowest possible
thermal impedance is required

In contrast to conventional insulators the material does
not crack, tear or otherwise fail when torqued between
mating metal surfaces
The main applications of TI900 are:

To enhance heat flow from the device to the sink

To provide electrical isolation

TI1900 provides both functions simultaneously replacing
combinations of mica and silicone grease



900 - Design Guidelines

- The optimum contact pressure for TI900 is in the range
300 - 500 PSI (2.07 x 10¢to 3.45 x 106 N/m?)

- To convert mounting torque into contact pressure, use
the following equation:
. P =TN/0.2DA
- P =Contact Pressure (psi or N/m2]
- T=Torque (in-lbs or N-m]
- N =Number of Fasteners
- [0.2) = Average Friction Factor
- D = Diameter (in. or m]
- A =Contact Area (in2 or m2

25



700 - Time Related _
"Opertie S TECHNOLOGY

- The performance of TI900 can be expected to improve
with time

- The thermal impedance characteristics can be
expected to improve during use due to stress relaxation
of the elastomer and consequent additional filling of the
microscopic voids in the interface

+ This will lead to a 10 - 12% improvement of
performance

26



| 200 Datasheet

Property Tig00 Unit Test Methods

Viscose One Side ASTM D374

Thickness 0.12 [mm] -

Roll Length / Width 50 - 320 Metres / mm -

Base RITF -
Thermal Conductivity 1.8 wiim K*1 ASTM 05470
Thermal Resistance @ 10psi 0.50 (K in® /W] ASTM D5470
Thermal Resistance @ 30psi 0.42 (Kin? /W] ASTM D5470
Thermal Resistance @ 50psi 0.35 (K in? /W] ASTM 05470
Thermal Resistance @ 100psi 0.29 (K in? /W] ASTM D5470
Thermal Resistance @ 200psi 0.28 (K in? /W] ASTM D5470
Thermal Resistance [@ 400psi 0.27 (K in? /W] ASTM 05470
Insulation Strength Vac, V »6000 - ASTM D149
Volume resistance 10 Ohm-cm ASTM D257

Working Temperature -50 to 180 °C -
Tensile Strength 5000 PSI ASTM D412
Elongation 40 kL ASTM D412

Flame rating UL Pending [as V-0] - UL%4

27



I_ | - S e rl es TECHNOLOGY

- The Ll series is t-Global Technology’'s core thermally
conductive adhesive tape product line

- Each member in the family has been developed to
address specific industrial needs where attachment
and thermal conductivity are key design requirements

28
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- LI-98 has a thermal conductivity of 0.95 W/m.k

- LI-98 is available in rolls with a thickness of: 0.15 and
0.25mm

- LI-98 has a lap shear strength of 61 N/cm?

- Common applications include:
- Mounting heatsinks to components dissipating &30W
- Attachment of heatsinks to PCs

- Attachment of motor control units
- Telecom infrastructure components

29



L1-98C

- LI-98C has a significantly higher thermal conductivity
than LI-98 for more demanding applications

- LI-98C is available on rolls with a thickness of: 0.15 and
0.25mm

- The thermal conductivity is 1.8 W/m-k

- The lap shear strength is 65 N/cm=? which equates to good
adhesion

- The material also has a high dielectric breakdown voltage
- The materials iIs commonly used In:
- LED assemblies

- Motor control units
- Power amplifier units

30



L [-98CN e

- LI-98CN has a high thermal conductivity for more
demanding applications

- LI-98CN is available on rolls with a thickness of:
0.18mm

- The thermal conductivity is 2 W/m-k

- The lap shear strength is 55 N/cm? which equates to good
adhesion

- The material also has a high dielectric breakdown voltage
- The materials iIs commonly used In:
- LED assemblies

- Motor control units
- Power amplifier units

31



LI-98, LI-98C and LI-98CN
Datasheet

TECHNOLOGY

Li98CN Test Method
Colour White White White White Visual
Thickness 0.15 0.25 0.15/0.25 0.18 ASTM D374
Roll Length / Width 50 - 320 50 - 320 50 - 320 50 - 320 Metres / mm -
Reinforcement carrier Fibreglass mesh
Density 1.85 1.85 1.9 1.8 g/cm? ASTM D792
Tensile strength 200 400 200 50 psi ASTM D412
Glass transition temperature -30 -30 -27 -30 °C
Short time use temperature (30sec] 200 200 200 200 °C
Continuous working temperature -30t0 120 -30to 120 -30to 120 -30t0 120 °C
Thermal conductivity 0.95 0.95 1.8 2 W/mK ASTM D5470
Thermal impedance @ <1psi 1.0 1.8 0.7 0.6 Cin2/W ASTM D5470
Thermal impedance @ 50psi 0.9 1.5 0.5 0.3 Cin2/W ASTM D5470
Initial tack " 10 14 15 cm PSTC-6
Lap shear strength 61 61 65 55 N/em? ASTM D1002

Die shear strength @ 25 °C 120 120 118 100 N/cm? -

Die shear strength [@ 80 °C 69 69 68 55 N/em? -
Holding power 1000g @ 25 °C using 1 in? »10000 »10000 »10000 »10000 min pPSTC-7
Holding power 1000g @ 80 °C using 1in? >10000 »10000 »10000 »10000 min pPSTC-7

180° peeling strength [(aluminium) 4 5 4 3 N/cm ASTM D3330
Dielectric breakdown voltage [Vac) »2 »3 »3 »5 kv ASTM D149
Dielectric breakdown voltage (Vdc) »3 4 4 ) kV ASTM D149
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1 [-2000 eirht
- LI-2000 is a thermally conductive adhesive tape

- LI1-2000 is available in roll form with a thickness of 0.15
and 0.25mm

- Based upon a silicone PSA and therefore provides
excellent adhesion

- High thermal conductivity of 1.2 W/m-k
- High dielectric breakdown voltage
- Common applications for L1200 include:

- Wireless hubs
- Gaming systems
- Consumer devices
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LI-2000 Datasheet

Property Li-2000 Unit Test Method :
Colour White White - Visual
Reinforcement Carrier Fibreglass Fibreglass - -
Thickness 0.15 0.25 mm ASTM D374
Roll Length / Width 50 - 320 50 - 320 Metres / mm -
Continuous working temperature -45~170 -45~170 ‘c -
Short term use temperature 260 260 ‘C -
Initial Tack 10 10 cm PSRC-6
Lap shear strength 74 76 Nfem? D1002
Die Sheer strength @ 25° 113 126 N/em? -
Die Sheer strength @ 80°c 80 85 Nfem? -
Die Sheer strength @ 150°c 30 35 Nfem? -
Holding Power Tkg @ 25°¢ »40000 »40000 min PSCT-7
Holding Power 1kg @ 80°¢ +40000 »40000 min PSCT-7
Holding Power 1kg @ 150°c >10000 >10000 min PSCT-7
Tensile Strength ] [ N/rmm? ASTM D412
Elongation 70 70 % ASTM D412
Dielectric strength »2 3 KV/mm ASTM D149
Volume resistivity >10" »10" Ohm-cm ASTM D257
Thermal conductivity 1.2 1.2 W/m*K ASTM DS470
Opsi thermal resistance 0.90 1.40 0°C in*fW ASTM D5470
10psi thermal resistance 0.81 1.30 0°C in*/W ASTM D5470
30psi thermal resistance 0.76 1.16 0°Cin¥wW ASTM DS470
50psi thermal resistance 0.73 0.90 0°C in*/W ASTM D5470
70psi thermal resistance 0.68 0.86 0°C in*/W ASTM D5470
100psi thermal resistance 0.54 0.80 0°C in?fW ASTM D5470
Flame rating V-1 V-1 - UL%4
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1-2000A

- LI-2000A is a thermally conductive adhesive tape for
high temperature applications

- LI-2000A is available in roll form with a thickness of
0.2mm

- It 1s based upon a silicone PSA and therefore provides
excellent adhesion

- It has a high thermal conductivity of 2 W/m-k
- It has a high dielectric breakdown voltage

- Common applications for LI200A include:
- Automotive systems
- Gaming systems
- Consumer devices
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LI-2000A - Datasheet

Property Li2000A Unit Test Method
Colour White - Visual
Reinforcement Carrier = B
Thickness 0.2 mm ASTM D374
Roll Length / Width 50 - 320 Metres / mm -
Continuour working temperature -45~170 °C -
Short term use temperature 260 °C -
Initial Tack »30 cm PSTC-6
Lap shear strength 35 N/cm? D1002

Die Sheer strength @ 25°¢ 60 Nfem? -

Die Sheer strength @ 80°¢ 50 Nfem? -

Die Sheer strength @150°c 40 Nfcm? -
Holding Power 100g @ 25°¢ using 1in’ »40000 min PSTC-7
Holding Power 100g @ 80°¢ using 1in? »40000 min PSTC-7
Holding Power 100g @ 150°¢c using 1in? »10000 min PSTC-7

Dielectric Breakdown Voltage [Vac) +3.5 kv ASTM D149
Dielectric Breakdown Voltage [Vdc) »4.5 kV ASTM D149
Volume Resistance »10" Ohm-cm ASTM D257
Thermal Conductivity 2 W/m*K ASTM D5470

Thermal Impedance @ «<1psi 0.7 “cinfW ASTM D5470

Thermal Impedance @ 10psi 0.63 “cin’/W ASTM D5470

Thermal Impedance @ 30psi 0.54 “cini/W ASTM D5470

Thermal Impedance @ S0psi 0.45 “ciniw ASTM D5470

Thermal Impedance @ 70psi 0.4 “cinW ASTM D5470

Thermal Impedance @ 100psi 0.35 “ciniW ASTM D5470
Flame rating V-0 - uL94

TECHNOLOGY
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This product training module presents the range of
thermally conductive, silicone based gap fillers that
are available from t-Global

The product family contains 12 different products
each of which is designed for a particular range of
applications

The offered form-factor offers the ultimate
convenience for medium — large scale
manufacturing

This product family is currently used in automotive,
telecom and consumer devices
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