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mEffects of Package
®Package Materials
®#Package Structure
@Package Dimensions
*Heat Spreaders

®mChip Impact

Eimpact of Operating Environment EThermal conduction: The transfer of heat from
“Chip Area »Cooling Conditions one substance to another, transmitting motion
#Heat Distribution (Hot spots) #Mounting Board Structure from the molecules that make up one substance
@Power Consumption @Maounting Density to the molecules that make up the other substance.

What is thermal conductive sheet?

Thermal conductive sheet is a
resin sheet with thermal conductivity.

By incorporating a highly thermally conductive
filler into a flexible resin sheet that is primarily
made of acrylic or silicone resin, thermal conduc-
tivity is imparted to resin sheets that are not inher-
ently thermally conductive.

By installing it in close contact with heat-generat-
ing components mounted on electronic devices,
etc., it efficiently absorbs heat and releases it away
from the heat-generating components, prevent-
ing malfunctions and breakdowns of the devices.

How heat is transferred

BThermal radiation: The transmission of heat through

electromagnetic waves such as infrared rays.

This occurs when electromagnetic waves cause the

molecules that make up a substance to vibrate. .

Example: Heating food in a microwave. mConvection (heat transfer):

J Heat is transferred by the
movement of a fluid (gas, liquid)
due to changes in the fluid's density.

Example: Warm air moves upward,
\ and cold air moves downward.

F'Y

#Ambient Temperature Example: When one end of a metal rod is heated,
heat is transferred to the other end.
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Release liner (PET)

Thermally conductive acrylic
resin layer

X Release liner (PET)

Polymer types Acrylic composition

Thermally conductive

Filler types inorganic filler

Color White

Silicone-treated PET

Release liner types

( Cooling bodies such as metal
__plates and heat sinks

>

Thermal conductive sheet

What is Tathaga ? High thermal conductive acryl gel

[Features]

®Because it is non-silicone-based, there is no volatilization of
siloxane, and it does not cause contact problems with electronic
components or contaminate glass.

@It uses a filler with excellent filling properties and has high
thermal conductivity.

®Excellent reworkability.

®Because it is a soft material, it can conform to even large uneven areas.

®Excellent adhesion reduces contact thermal resistance.

@It has excellent stress relaxation properties, which reduces
the pressure on electronic elements after they are installed.

@It has excellent durability and maintains stable insulation
and thermal conductivity even after long-term use.

[Applications]

®Prevents CPU from overheating.

@Heat dissipation measures for IC chips.

®LED heat dissipation.

@|mproved heat dissipation characteristics of various connection parts.

®Heat dissipation for heat-generating components in electronic and
electrical equipment.Heat generated by semiconductor products
and other devices is efficiently transferred to heat dissipation
components such as heat sinks and metal covers.

Heat sources such as ICs and CPUs

I Lineup
| Gade | Product | Thickness(um) | Thermalconductivity | Beel strength
KBS10 100 1.3 4
General grade KBS30 300 Tid 5
KBS50 500 1.3 10
HTAG10 100 3.0 3
High thermal
conductivity grade 1 HTAG30 300 3.0 4
HTAGS0 500 3.0 8
200HTG100 100 10.0 0.1
High thermal
conductivity grade 2 200HTG300 300 10.0 0.5
(Developed product)
200HTGS500 500 10.0 0.7

*1 Laser Flash method *2 115 Z 0237 compliant




Properties

Mechanical
properties

Thermal properties

Electrical
properties

Physical properties
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Tensile strength
Elongation
Thermal conductivity
Volume resistivity
Dielectric breakdown voltage
Tracking resistance

Flame retardant

1)90°C
Hardness AskerC 69
Thermal conductivity W/mi 1.3
Mechanical  Tensile strength MPa 13
properties
Elongation (%) 420
Adhesive No aluminum foil N/25mm 4.7
properties
Muminum folincluded  N/25mm 5.2
Electrical properties  Diehcirc beesidewn waltage  (kV/mm) 20.6
Volume resistivity 100V {l=cm >10E15
250V {l=cm >10E15
500V =cm >10E15

@—40°C~120°C Thermal cycle test

I T W T

Hardness

Thermal conductivity

Mechanical properties

Adhesive properties

Ebectrical properties Dielectric breakdown voltage

Volume resistivity

100v
250V
500V

AskerC
W/mkK 1.3
100mm/f 1.3
min 420
Nf25mm 4.7

N/25mm 5.2
kV/mm 20.6

fl-cm >10E15
{1=cm >10E15
Q=cm >10E15

JISK 7162
JN5K7162
Laser flash method
DC250VENHN
AC
CTI

UL94 vertical burning test

1.3
420
1.3
=10E15
20
600

Equivalent to V-0

Reliability test

MPa
%
W/m-K
Q+cm

KV/mm

1.2 1.4 1.2 1.5 1.5
1.1 1.2 1.3 1.3 1.4
350 3210 330 %0 420
7.8 83 7.9 53 8.3
17.0 12.0 11.0 21.0 28.0
20.3 21.6 19.1 20.5 18.9
>10E15 >10E15 >10E15 >10E15 >10E15
>10E15 >10E15 >10E15 >10E15 >10E15
>10E15 >10E15 >10E1S >10E15 >10E15

1.4 1.5
1.2 1.4
329 310
7.0 33
16.6 19.6
16.5 17.7
>10E15 >10E15
>10E15 >10E15
>10E15 >10E15

1. Contents
The changes in thermal conductivity of thermal sheets
when stored under test conditions were evaluated.

2. ltems
Specific gravity, hardness, thermal conductivity, mechanical
properties, adhesive strength, electrical properties.

3. Environmental conditions
(1907
@—40°C~1207C Thermal cycle test

4. Results

Changes in various performance characteristics over
time when placed in a specified environment.

#sample :KBS30




I What is HTRG40 ? Heat-resistant thermal conductive gel sheet

Reiease liner (PET)

//

Thickness : 400 ym

Thermally conductive silicone
resin layer

Release liner (PET)

—

Polymer types Silicone-based composition

Filler types Thermally conductive inorganic filler

Color White

Non-silicone-treated PET

Release liner types

" Cooling bodies such as metal |

_ plates and heat sinks \

Thermal conductive sheet |

[Features])

®It uses a filler with excellent filling properties and exhibits
high thermal conductivity.

®Excellent heat resistance, allowing use in high temperature
environments.

@It adheres well to materials that are difficult to adhere to,
such as silicone rubber, and has excellent adhesion, reducing
contact thermal resistance.

@It has excellent durability and maintains stable insulation
and thermal conductivity even after long-term use.

[Applications]

@Heat dissipation from mounting boards for electronic
devices, etc.

@Improved heat dissipation characteristics of various
connections.

@Heat dissipation from heat-generating components in
electronic and electrical devices.

Heat sources such as ICs and CPUs

I Lineup and properties

HTRG40 400

Thickness( pum)

"1 Laser flash method, *2 JIS z 0237

‘ Thermal conductivity Peel strength
(W/m-K)*1 (N/25mm; SUS*2

15

IS T S N

Tensile strength JISK 7162
Mechanical properties
Elongation JISK7162 27 %
Thermal properties  Thermal conductivity  Laser flash method 3.0 W/m:-K
Volume resistivity DC250V =10E8 Q-cm
Electrical properties
Dielectric breakdown voltage i3 KV/mm

Physical properties Flame retardant

UL94 vertical burning test

Equivalent to V-0 -




- KIRK

I What is the KBS-YS series? Low hardness thermal conductive gel sheet

Release liner (PET) [Features]
Thermally conductive acrylic ®It has excellent flexibility and reduces adhesive thermal
resin layer resistance at the mounting area, promoting heat dissipation.

®The stress relaxation properties of the thick film are utilized
to reduce pressure on the built-in components.

®Excellent reworkability.

@It has flame retardancy equivalent to UL94 standard V-0.

[Applications]
®Heat dissipation for mounting boards of electronic
devices, etc.
Polymer types Acrylic composition @ Heat dissipation for automotive parts that require flame
) _ retardancy.
Filler type Thermally conductive inorganic fller ®Heat dissipation for heat-generating components in
oo White electronic and electrical equipment.
Release liner types Silicone-treated PET

Cooling bodies such as metal '
~ plates and heat sinks

Thermal conductive sheet

Heat sources such as |Cs and CPUs

l

yv | Thermal conductivity Peel strength Low molecular weight
Product ‘ Thickness (mm) (W/m+K)*1 (N/25mm)SUS*2 |siloxane content(1:g/g) Asker C hardness
KBS-Y¥S400 4.0 2 1.2 500 10-20
KBS-YS500 5.0 2 1 500 10-20

*1 Laser flash method, *2 JI5z 0237
# Test sample ! KBS5-YS500

Property ‘ Test method Value ‘ Unit
Tensile strength JISK7162 5.0 MPa
Mechanical properties
Elongation JIS K 7162 27 %
Thermal properties  Thermal conductivity Laser flash method 2.0 W/m-K
Volume resistivity DC250V =10E9 Q+cm
Electrical properties
Dielectric breakdown voltage AC 40 KV/mm




Thermal conductivity measurement (Transient method)

Transient methods (laser flash method, hot wire method)

This method applies transient heat flow energy toa sample, reads the sample's temperature response, and calculates thermal conductivity. Thermal energy that
changes over time is applied to the surface of the sample, and the temperature change on the back surface is measured to calculate thermal conductivity.

Thermal conductivity is a value specific to a material when the temperature is constant, and in a
steady state, it fallows Fourier's law, and the proportionality constant is the thermal conductivity.

thermal 5
gux BT o L o L
A L A {Ti-Tz)

Q: Amount of heat transfer A: Cross-sectlonal area L: Heat transfer distance
T1: High temperature side temperature T2: Low temperature side temperature

-

Thermal resistance is the sum of the resistance when heat Q flows between temperatures
T1 and T2 and the contact resistance.

thermal = Ti-Tz = L

RO: Material specific thermal resistance RS: Contact thermal resistance

Measurement flow

Adhesion test method/Adhesion

light source

Temperature,

Pulsed Light Infrared sensor

//21 SUS board

Adhesive tape 25mm wide

I00mm/min 180° peel

23°C

Time,t

2ka rubber roller, 1
strokeAfter 24 hours

What are low molecular weight siloxanes?

Low molecular weight siloxanes

This refers to non-reactive cyclic dimethylpolysiloxanes (generally 03 to D10) represented by the chemical formula on Dn:
the right. Due to their volatility, they evaporate into the atmosphere during and after curing. Low molecular weight |
siloxanes have been reported to cause electrical contact fallure under the following specific conditions shown below.

Electrical contact failure

Blectrical contact failure can be caused by various substances, Human skin oits and organic gases such as onganic sohvents contribute to contact falure,
while inorganic substances like hydrogen sulfide and ammonia gas are also known to cause similar issues. Furthermore, electrical and electronics
manufacturers have reported that low molecular weight siloxanes can induce contact failure under specific low voltage and low current conditions.

Relationship between load conditions and contact reliability *Contact reliability under load (micro relay)

CHz
5i-0
[rlls
n
n=3~10

Mechanism of contact failure

Cyclic dimethylpolysiloxane vapor

Si0z 44— Electric Spark Energy

|

. v

Load g L Contact resistance
’i Do _im% MNone Mo increase observed
2| pbawv ﬁlﬂ? None Some increase to several 0
al imA None No Increase observed
4| | 1ma Adhesion No increase abserved
5 | ImA Adhesion Increases to several 11, and even == is seen
& ImA Adhesion Sme nembersreach = afer about 130 i, and all peach e e 3008 .
7| pcav | 3sma Adhesion Some amber each = sher aoout 300 e, e o e 4500 s,
8 - v W Adhesion Mo increase observed
2] V| 200mA Adhesion No Increase observed
10 ImA Adhesion No increase observed
11 AmA Adhesion No increase observed

Insulator formation Acts as an abrasive

v .

Contact failure Wear
Dienetiod pohysilorane obtalned through standand manufactunng processes contains trape amounts of
cyclic dimethylpedysikaranes. This cyclic dimethylpolysilanane is non-néactive and volatile; thersfare, i
eaparates into the smosphere evan after curing, Under cerain conditions, the evaporated cydic

dimetiyipolvsiloxane can cause contact falure thiowgh the mecharism shown In the figure above.

Test Conditions Switching Frequency: 1Hz, Temperature: Boom temperature, Contact Foroe: 13g f Source: Yoshimura, Y. and Ito, H, "EMCT6-41,"
Technical Report of the Institute of Electronics, Information and Communication Engineers {|IEICE), Feb. 18, 1977,




. Caution

+The data in our catalog are examples of measurements from our tests and are not guaranteed
values.Iln addition, the contents and specifications may be changed without notice.

-Please note that sales may be discontinued without notice.

+Customers are requested to confirm that the product is suitable for their intended use before using it.

« After thoroughly removing any oil, moisture, or dirt from the surface of the item to which you are applying the
sticker, apply it without touching the adhesive surface as much as possible.

*Please be sure to check stock availability when placing your order.

+The recommended temperature for applying the tape is approximately 20° C.

+Be sure to apply sufficient pressure after applying the tape.

+There may be joints in the product.

. Storage condition

Store the product indoors, avoiding condensation and direct sunlight.It is recommended that the products be
stored stacked vertically under the following temperature and humidity conditions. temperature ;: 10~25%C
humidity : 30~70%RH

. Warranty

«Qur company cannot control the process conditions of our customers (processing of our products, lamination
conditions, and other conditions, if any).Therefore, please understand that we cannot guarantee the characteristics
and quality that depend on each customer's process.The results described in our technical documents are based on
actual data, but we do not guarantee that equivalent results will be obtained when used by individual customers.

The seller's only obligation is to replace any product that proves to be defective and the seller shall not be liable for
any injury or damage resulting from improper handling of the product.Before using, please check that it is suitable for
your intended use.

. Notes for safety

*When handling this product, there is a possibility that you may experience allergic symptoms such as skin irritation,
rash, headache due to odor, or discomfort, which may vary from person to person. Therefore, please work in a
well-ventilated environment or wear appropriate protective equipment such as gloves, a mask, and safety glasses.

-Some of our products are flammable. Please store and dispose of them in accordance with the law.

«If necessary, wear gloves to avoid cutting your hands on the edges of the film.

*Do not leave the removed separator on the floor as it is slippery.

KEK smEmtestait

KLKIK

KGK Chemical Corp.

¥ Head office / Factory
Address: 940 Minaminagai Tokorozawa City Saitama pref 359-0011 Japan Phone: +81-4-2944-5151 FAX: +81-4-2944-1396

® Tomioka Factory
Address: 1280 Okamoto Tomioka City Gunma pref 370-2321 Japan  Phone: 481-274-70-2611  FAX: +81-274-70-2612

® TOKYO Branch
Address: lkebukuro Imaizumi Building Room 502 4-25-12 Higashi-lkebukuro,Toshima-ku, Tokyo 170-0013 Japan
Phone: +81-3-5962-0915 FAX: +81-4-2944-1396

URL: https://www.kgk-tape.co.jp E-mail: info-k@kgk-tape.co.jp
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