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Special Thermal Interface Materi

Dual Function Thermal and EMC
EMI Suppression and Thermal Pad

Cunmi:%'t’ivity High Thermal Conductivity (3W/m-K or higher)

4448 High heat dissipation from ICs

Soft (ASKER C 15 or less)

For devices containing modules affected by
pressure and compression

sl Phase-Change

i eieg  Upon application high-viscosity gel-like material
Gel works as a gap-filler

Dual Function Vibration Damper and Thermal

High |
damping
\/\/\M Suppress vibration frequency and transfer heat



COOLPROVIDE™ / CPSH

COOLPROVIDE™ / CPVP

Product Spotlight

High
Conductivity
7777

P.4

5W/m-K Silicone-Free Thermal Pad

Features

W High performance (5W/m-K) and soft (ASKER C 32) silicone-free thermal pad.
W Crowds out air bubbles to reduce thermal resistance.

M No siloxane outgassing or oil bleed.

W Operating temperature: -40 ~ 125°C

[l Custom profile available upon request.

4 T T .
Hi
Cundu%';:livity L) i
A7 .

o el PS5

#CPVP: 2.0W/m-K

Silicone-Free Putty-Like Thermal Pad

Features

M Low compression force and excellent stress relaxation.

M Super compliable (ASKER C 0) material layered between thin permanent PET
film and light tacky layer for easy handling.

M No concerns for siloxane outgassing or oil bleeding.

M Operating temperature: -40 ~ 125°C

M Custom die-cutting available upon request.

Thermal+EMC

COOLPROVIDE™ / EMPV5 E2

Broadband EMI Absorber and Thermal Pad
for Higher Frequencies

Features

M Suppresses noise from 500MHz to 3GHz.
M Silicone-free, no siloxane outgassing.

M Operating temperature: -40 ~ +110C

M Thermal conductivity: 0.8W/m-K

W Permeability @ 10MHz: 7




Safety Guidelines

Please review prior to using our products.

1. The contents or products described in this catalog may change without notice due to product improvements and
specification updates.

2. All statements, specifications, properties, technical-information, and recommendations herein are based on tests;
however, the accuracy and completeness of the values are not guaranteed.

3. Before exporting any product featured in this catalog, ensure compliance with the "Foreign Exchange and Foreign Trade Law."
If cargo falls under this regulation, an appropriate export license is necessary.
Additionally, be aware that certain countries and regions have restrictions on the sale of these products.

4. KGS assumes no responsibility for any issues related to our intellectual property rights or third-party rights
that arise after the use of any product listed in this catalog. Furthermore, KGS does not authorize the licensing of these rights.

5. The content of this catalog applies solely to products purchased directly from us or through authorized agencies.
If no information regarding the applicable conditions is provided, or if the products were purchased from a third party,
the conditions outlined in the catalog do not apply.

6. Products in this catalog may not be available for sale depending on country or region.

7. Products listed in this catalog are designed and tested for general-purpose applications commonly found in various
electronic devices and equipment, such as AV systems, office equipment, computer peripherals, communication devices,
home appliances, industrial robots, entertainment systems, personal-use devices, measurement/test units, and
similar applications. They are intended for use under normal operating conditions in these general electronic
devices and equipment.

This catalog does not guarantee the product's performance or quality, particularly if the product is intended for use in
high-safety and high-reliability or other very unigue applications, or in situations where device failure, malfunction,

or misuse could pose risks or harm to human life and health, cause property damage, or have significant social impact.
Please consult us before using our products in these cases, especially if your requirements exceed the product's normal
performance range and conditions specified in the catalog, or if you have specific application requirements.

@ aerospace equipment, @ transportation equipment (automobiles, trains, ships, and similar vehicles),

® nuclear power-related equipment, @ medical equipment, ® military equipment,

® underwater/submarine equipment, @ power generation control equipment,

public information processing equipment, ® transportation control equipment,

0 electric heating equipment, combustion equipment, @ disaster prevention, crime prevention equipment,
@@ various safety devices, @ other usage deemed to be unigue applications.

While designing the equipment to use the product in this catalog, please secure a protection or a backup in accordance with
the intended use of the device.

8. While we have implemented comprehensive measures to enhance the safety, quality, and reliability of our product,
improper use may potentially result in personal injuries, fire hazards, or societal losses. Contact us for guidance on
the correct use of our products.

Unauthorized reproduction or duplication of the contents of this catalog is strictly prohibited.

[Handling Procedures]

@During installation, avoid contact with the heating element to prevent any burns risks.

@Ensure the surface is free of dirt, dust, oil, or moisture before installing.

@®Keep protective release liner in place until use to prevent contamination from debris and dust.

@®Product thickness indicated in the catalog does not include the protective release liner.

@Store products at room temperature in a low humidity environment and avoid direct sunlight or UV rays.
@®Phase-change gels must be stored below 35C (Recommended temperature is 25C).

@®Due to the inherent tackiness of our products, removal after heating or compressing may be challenging.




Applications
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u Heat source IC
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Secondary processing

Cutting (Round, square, special shape, kiss-cutting, etc.)

2l®

Customized cutting for multi-layered products

[ ;
Other processing

(Various other processes are possible. Please feel free to contact our sales.)




Properties of Thermal Conductive Materials (Silicone-Free)

(The values below are not guaranteed.)

Test type Unit Standard CPSH-F CPSH CPVH-F CPVH
wn (Hot Disc method) 3.65 3.65 2.1 2.1
= Color — — Light green Light green Brown Brown
8 Thickness|  mm _ 05.1.0/15/20 1.0/15/20 05/1.0/15,/20 50.30,40
> 2.5,/3.0/35,/4.0 25,3.0,/35/4.0 25,3.0,/35/4.0
® Specitic = JIs Z 8807 2.89 2.89 2.33 2.33
Jl ASKERC| JISK 7312 32%2 32 15 15
D Hardness
10) Shore 00 |ASTM D 2240 64 64 47 47
— cremele, | MPa | JISK 6251 0.37 0.21 0.25 0.15
(.:’D' il % JIS K 6251 10 20 4.0 74
g Recume. | Q-om Bk e 1.0xX10" 1.0x10" 1.0x10" 1.0x10"
D V:E,:iég%’:g kV/mm JJ'E%EE;;{%E 22 2.0 2.7 3.1
- Voltage | kV/mm R 1.4 1.2 2.1 1.9
= Dielectric | 1\, | Company standard 18.2 18.8 18.2 19.6
@ Loss tangent| 1MHz |Company standard 0.01 0.01 0.08 0.08
EJ" Flammability = uLo4 V-0#3 V-0 equivalent V-0 V-0
8 Af:}:eﬁeg:; © - -40~125 -40~125 -40~125 -40~125
= dimension*! | mm — 200%500 200%x500 200%x500 200%x500
Q (The values below are not guaranteed.)
8 Test type Unit Standard CPVP-F CPVP-30-F CPSS-F CPSS CPVT-F
o (Hot Dise methad) 1.4 3.0%4 14 1.4 14
Color — — Dark green,”White Green,”White Dark green Dark green Green
: 1.01.5/2.0/30 1.0/15/20 0.10/0.15
Thickness mm — 3.074.0 3.074.0
40,/5.0,6.0 25/3.0/4.0 0.20./0.25
Specitic - JIS 7 8807 - 2,62 1.92 1.92 1.94
ASKERC| JISK 7312 04 754 8 8 34
Hardness -
Shore 00 | ASTM D 2240 — 184 33 33 —
oensile | MPa | JISK 6251 - 0.38 0.28 — 4.38
e % JIS K 6251 - 7.9 8.9 - 49
Recume. | Q-om I 1.0x10" 1.0x10" 1.0x1072 1.0x102 1.0x10
Breskdomn | v/mm | 958210 - a4 35 - 11
W Stana €| kv/mm | JS&21ie - 35 2.8 - 5.0
Dieloctic | 1MHz |Company standard - 1.9 14.6 - 6.69
Loss tangent| 1MHz |Company standard - 0.01 0.09 — 0.08
” V-2(t1.0 - 3.0mm)
Flammability = uLo4 V-0 V-0 — -
V-0(t4.0mm)
CzEine © — -40~125 -40~125 -40~100 -40~100 -20~100
Avallablamax. | = — 200x500 200%500 200%500 200X500 190%490
(The values below are not guaranteed.)
Test type Unit Standard CPLK-F EMPV4-F EMPV5-F CPAG-T CPAG
oJoEmet | wimic ¢Stz 20 -2 - o 28
(Hot Disc method) 1.4 1.3 0.8 - -
Color — — Purple Black Black Black Black
: 1.0/15,/20 1.0/15,/20 0.5.1.0/20 0.5.1.0/20
Thickness mm — 1.0152.0
25,30,/35 25,30,/35 3.0/4.0/5.0 3.0/4.0/5.0
Secific — JIS Z 8807 20 355 - - -
Hardness |ASKERG| JISK 7312 30 40 30 70 70
Shore 00 |ASTM D 2240 60 70 60 Durometer typeA 645 | Durometer typeA 64+
aensle | MPa | JIsk 6251 0.39 051 - - —
ElEmEEEn % JIS K 6251 9.1 16 — - -
Reowmey | 0-om RIS 1.0x10" 1.0x10%2 1.0x10" 5.54x10" 5.54x10"
Do | kv/mm | YSS21i! 6.6 6.0 8.8 - -
N iage | kv/mm | 82110 3.0 42 5.0 - -
Egﬂggﬂ% 1MHz |Company standard 5.40 12.7 — — —
Loss tangent| 1MHz |Company standard 0.003 0.13 — — —
» i . . V-1 equivalent(t2.0mm)
Flammability = uLo4 V-0 equivalent V-0 equivalent V-0 equivalent - )
V-0 equivalent(t3.0 - 5.0mm)
CrEE e © — -40~125 -40~110 -40~110 -10~100 -10~100
REEBRNE | - 200x500 200x500 200x500 345x345 345x345%6

% 1) For usable dimensions, custom cuts, and material yield, contact your local sales department. *%2) 0.5F : ASKER C 55
%3) Flammability V-0 is not applied to 0.5F. %4) Super low hardness layer. %5) JIS K 6253 compliant ¥6) t=0.5 : 200X200



Properties of Thermal Conductive Materials (Silicone-Based)

(The values below are not guaranteed.)

5.0 3.0
34 2.3
Green Green

051015 0510
2.75 2.2
70 40
86 69
0.78 0.49
16 59
3.0x10" 2.0x10"
3.2 0.69
1.8 0.3
13.7 35.1
0.06 0.07
V-0%2 V-1(t0.5mm)
-20~125 -20~125
200%x500 200x500

% 1) For usable dimensions, custom cuts, and material vield, contact your local sales department.

#2) Flammability V-0 is not applied to t=1.5.

Comparison of Product Series

® Silicone-free @ Silicone-based

Hardness ( ASKER C)

Higher th

0 1 2 3

SPVS(p.10)

Thermal Conductivity (W/m-K) Hot DISC method

% CPVP is shown for super low hardness layer only

s|eli@1.e)\ 8oeJla1u| |ewlay| paseg-suodl|is



Silicone-free

COOLPROVIDE™ / CPVG

Single-liquid thermal putty designed for dispensing

Features

[ Single liquid putty does not drip even when thickly coated.

W Useful to fill gaps between heat spreaders and ICs of various heights.
CPVG-30: GAP 1Tmm or less

W Putty TIM applies very low force after compression. (10% or less as compared
to thermal pads)

W Silicone-free TIM generates no siloxane gas and has low oil bleeding.

(The values below are not guaranteed.)

M Results of drip test

S|ela1.|\ 89ella1u| |[ewlisy | 8814-8uU02l|Ig

i Test type Unit Standard CPVG-30
Ot raaaa ™ ° CPVG-30 N I 30
t1.0mm 0.33
esnge | 103mm|  T/W ASTM D5470 0.08
t0.1mm 0.01
Color - — Gray
Specific Gravity — JIs Z 8807 2.9
i I Sl —
Volume Resistivity| Q-cm JIS K 691 1compliant 1.0x10°
Breakdown voltage kV/mm JIS K 891 1compliant 8
Relative | POOMHZ = Company standard 8.98
dripping observed no drip i T = Company standard 8.88
[Test conditions] Flammability — uLs4 V-0 equivalent
T.em;.)erature:'l 25T Operating temp) C - 40~ 125
-(l;lc:?aii.rl: ?lfilgkness t=1Tmm "‘?':ggu:‘f"f‘%gj - - Cartridge: 330ml

Materials: Glass + Aluminum plate

M Benefits of CPVG (Putty TIM)
and the load on ICs

B Compression Force
Comparison between CPVG
Putty and Thermal Pads

DSingle sheet TIM ®Multiple TIMs ®CPVG putty
100
ly Compress ‘ I | ] 90
T, S A e
4 80
(LT L] L ri]
——— o= 70
Stressed components Operations issues ~ 800d performance! <
due to different pad ® 80 58.9
heights and cut sizes 5
o
S 50
OO NEO) @
[]
- _lw. CPVG putty easily applied at g 40
Workability | O X o » specific locations E
S 30
LoadonIC | X A | O - Lowloadon|Cs, ©

since the putty spreads 19.4

into gaps when compressed 20
®CPVG putty as applied ®CPVG putty as assembled 10
0.7
0
CPVH CPVG-30 CPSH
(2.2W/m - K) (3.0W/m - K) (8.7W/m - K)

% 1) The thermal conductivity of each product is
measured by the hot disk method.

%2) Compression property test
<Test conditions>
» Sample dimensions : [J10mmX 10mm (t2mm)
« Compression rate : 20% compressed

KGS will provide support to evaluate and verify the best
dispensing method for your specific application.



COOLPROVIDE™ /7 CPSH

One-side tacky type,CPSH-F
Thin, permanent
PET film

—— Acrylic thermal
conductive layer

> Release liner

Both-side tacky type.CPSH
_~—— Release liner

| Acrylic thermal
conductive layer

~>—— Release liner

COOLPROVIDE™ /7 CPVH

One-side tacky type,/CPVH-F

Thin, permanent
PET film

Acrylic thermal
conductive layer

Release liner

Both-side tacky type.”CPVH

Release liner

Acrylic thermal
conductive layer

Release liner

Silicone-free

5W/m:-K Silicone-Free Thermal Pad

Features

M High performance (6W/m-K) and soft (ASKER C 32) silicone-free thermal pad.
M Crowds out air bubbles to reduce thermal resistance.
M No siloxane outgassing or oil bleed.

W Operating temperature: -40 ~ 125°C
M Custom profile available upon request.

High
Conductivity,
"?‘flll

(The values below are not guaranteed.)

Test type Unit Standard CPSH-F CPSH
Thermal W/meK (Hotwire amothod) 50 50
Contictity s ML ass
Color — = Light green Light green
Thickness mm _ 057101520 1.0/15/20
25,/30,/35/740 | 25,3.0,35,/4.0
Specific Gravity — JIS Z 8807 2.89 2.89
ASKERC | JISK 7312 321 32
Hardness
Shore 00 |ASTM D 2240 64 B84
Tensile strength MPa JISK 6251 0.37 0.21
Elongation rate % JISK 6251 10 20
RASISTVRY Qem | “SNdent 1.0x10" 1.0x10"
voltage mm compliant 1.4 1.2
Tracking resistance = JISC 2134 | BOO=CTI (t=4.0mm) | BOO=CTI (t=4.0mm)
Eir;lgg;ﬂ? 1MHz | Company standard 18.2 18.8
Loss tangent TMHz Company standard 0.01 0.01
Flammability - uL94 V-0*2 V-0 equivalent
Operating temp T - -40~125 -40~125
g habielmed mm - 200x500 200x500

%#1) 0.5F:ASKER C 55 #2) Flammability V-0 is not applied to 0.5F.

%#3) For usable dimensions, custom cuts, and material yield, contact your local sales department.
Ultra sofit

High
Conductivity,
I‘/ 7"‘

I PN 4

3W/m-K thermal pad (ASKER C 15)
for high operating temperature applications

Features

B Soft and compilable (ASKER C 15) silicone free thermal pad helps to crowd
out air bubbles and reduce thermal resistance.

M No siloxane outgassing or oil bleed.

M Operating temperature: -40 ~ 125°C

[l Custom profile available upon request.

(The values below are not guaranteed.)

Test type Unit Standard CPVH-F CPVH
Thermal W/m-K (Ho‘{l-ali?ear’r?;tﬁod) 3.0 3.0
CeTEE (Hot Disc metnoo) 21 2.1
Color — — Brown Brown
Thickness mm - 0571.071.5720 2.0/3.0/4.0
25,3.0,/35/74.0
Specific Gravity — JIS Z 8807 2.33 2.33
ASKER C JISK 7312 15 15
Hardness
Shore 00 |ASTM D 2240 47 47
Tensile strength MPa JISK 6251 0.25 0.15
Elongation rate % JISK 6251 4.0 74
myol=N Q-cm o 1.0x10" 1.0x10"
Breakdown kv/mm | Y3 Sl 27 3.1
U kv/mm | U8C2H1G1 21 19
Tracking resistance — JISC 2134 | 600=CTI (t=4.0mm) | B600=CTI (t=4.0mm)
e 1MHz | Company standard 18.2 19.6
Loss tangent 1MHz Company standard 0.08 0.08
Flammability — uL94 V-0 V-0
Operating temp C = -40~125 -40~125
G alEbieImex) mm - 200x500 200X500

% 1) For usable dimensions, custom cuts, and material yield, contact your local sales department.

s|elie1.el\ 82eJia1u| |ewlay| 88.14-auodl|IS



Silicone-free

Ultrajsofit

COOLPROVIDE™ / CPVP i é

#CPVP : 2.0W/m-K

High
Conductivity,

2-layer putty-like thermal pad with excellent
stress relief

Features

M Low compression force and excellent stress relaxation.

W Super compliable (ASKER C 0) material layered between thin permanent PET
film and light tacky layer for easy handling.

@ No concerns for siloxane outgassing or oil bleeding.

M Operating temperature: -40 ~ 125°C

M Custom die-cutting available upon request.

(The values below are not guaranteed.)

S|ela1.|\ 89ella1u| |[ewlisy | 8814-8uU02l|Ig

Test type Unit Standard CPVP-F CPVP-30-F
JISR 2616 o0 _
Thermal W/m-K H?Stgzérz &ggm -
Thin, permanent Conductivity (Hot Disc method) 1.4 3.0%
Stnerliow PET film Color — — Darkgreen,/White Green,/White
hardness layer Acrylic thermal : - 1.01.5,20/3.0
. conductive layer Thickness mm IS Z 8807 405060 3.0/4.0
Easy peeling layer — - : : :
Rel i Specific Gravity = JISK 7312 — 2.62
elease finer ASKER C | ASTM D 2240 0% 732
Hardness
Shore 00| JIS K 6251 - 18%2
Tensile strength MPa JISK 6251 — 0.38
Elongation rate % JIsC2134 - 7.9
Aoy acm | JSKEGIT 1.0x101 1.0x10"
Tracking re sistance - JSC2134 B00=CTI (t=6.0mm) —
Breakdi JisC2110-1
W_;\Zoalga%; n kV/mm compliant - 4.4
oitage | kv/mm | IR oL - 35
gﬂggﬁg 1MHz | Company standard — 11.9
Loss tangent TMHz | Company standard — 0.01
Flammability — uLe4 V-0 V-0
Operating temp o] - -40~125 -40~125
pralahielmer mm - 200X500 200X500

1) For usable dimensions, custom cuts, and material yield, contact your local sales department.

%#2) Super low hardness layer

I Compressive stress relaxation properties

® CPVP-F ® CPVP-30-F

18 40
‘E 16 —o— Compression force g 35 —o— Compression force
(@] (@]
> 14 —— Stress relaxation > 230 —+— Stress relaxation
< 5 =
3 8 o5
= 10 =
(o] (o]
= — 20
5§ ° 5
® 6 @ 0
[0} 0]
© 4 o 10
Q Q
g 2 E 5
o o
O o (@] 0

0 10 30 40 50 60 0 10 20 30 40 50 60

(Test conditions)

Compressibility (%)

Sample dimensions : [J10mm(t=4.0mm)

Cross-head speed

© Tmm/min

Compression plate materials
Upper : Stainless steel ®28mm
Lower : Gold plated copper ® 106mm

% Compression force values are the largest load immediately after compression.
% Stress relaxation values are load after 3 minutes of compression.

Compressibility (%)



COOLPROVIDE™ / CPSS

One-side tacky type,CPSS-F

Thin, permanent

PET film

Acrylic thermal
‘ conductive layer

Release liner
Both-side tacky type./CPSS

Release liner
Acrylic thermal
conductive layer

Release liner

COOLPROVIDE™ 7 CPVT

Silicone-free

Ultrasoft

Super low hardness (ASKER C 8) Thermal Pad

Features

W 2W/m-K and compilable (ASKER C 8) allows for less pressure on the heat

source, such as the IC or PCB.
W Allows for lower thermal resistance on an uneven surfaces.
W Silicone-free material - no siloxane outgassing.

(The values below are not guaranteed.)
Test type Unit Standard CPSS-F CPSS
JISR2616
Thermal W/meK (Hot-wire method) 2.0 2.0
Conductivity m- 1S022007-2
(Hot Disc method) 1.4 14
Color — — Darkgreen Darkgreen
1.01.56/20
Thickness mm = 7157 3.04.0
25,3.0/4.0
Specific Gravity - JIS Z 8807 1.92 1.92
ASKERC @ JISK 7312 8 8
Hardness
Shore 00 | ASTM D 2240 33 33
Tensile strength MPa JISK 6251 0.28 -
Elongation rate % JISK 6251 8.9 —
Ragamey Q-om I o 1.0x10% 1.0x10'2
Breakd JISC 2110-1
uciicee” kv/mm | Complant 35 -
TS wmm | GRS 2 =
Tracking resistance = JSC2134 | B00=CTI (t=4.0mm) | B00=CTI (t=4.0mm)
B};’,{S?;H? 1MHz | Company standard 14.6 -
Loss tangent T1MHz Company standard 0.09 —
Flammability - ULo4 V-2 (11.0-30mm) -
V-0 (t4.0mm)
Operating temp © — -40~100 -40~100
FYEIED e mm - 200X500 200%500

1) For usable dimensions, custom cuts, and material yield, contact your local sales department.

Thin, permanent
PET film

Acrylic thermal
conductive layer

Release liner

Ultra thin thermal sheet is suitable for limited
gap space such as in mobile applications.

Features

M Thickness ranging from 0.1mm~0.25mm at 0.05mm pitch minimizes PCB

load.

[ Self-tacky sheet provides easy workability compared to grease application.
W Super compliable (ASKER C 28) material minimizes thermal resistance.

W Silicone-free, no siloxane outgassing.
W Suitable for thin designs of peripheral devices such as smartphones, tablets,

etc.

(The values below are not guaranteed.)
Test type Unit Standard CPVT-F
JISR 2616 20
Thermal W/m-K (Hot-wire method) .
Conductivity 1S022007-2 14
(Hot Disc method) .
Color — Green
Thick 0.1070.15
ickness =
mm 0.20/0.25
Bty - Jis z 8807 1.94
ASKERC | JISK 7312 34
Hardness
Shore 00 ASTM D 2240 -
jensicl MPa | JISK 6251 438
on
rate % JISK 6251 4.9
Vol
Resstvty | Qom | QXS 1.0x10%2
Breakd JISCc2110-1
wi’eﬁ?fgoév-n kv/mm P 1.1
ndin; -
Votage = | kv/mm IS SIRT 50
E?Ai?;ﬂ? 1MHz Company standard 6.69
Loss tangent 1MHz Company standard 0.08
Flammability = uL94 -
Operating temp © — -20~100
e | - 1907450

% 1) For usable dimensions, custom cuts, and material yield, contact your local sales department.

s|elie1.el\ 82eJia1u| |ewlay| 88.14-auodl|IS
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Silicone-free

COOLPROVIDE™ / CPLK

_____ Thin, permanent

PET film

Low-dielectric thermal
conductive layer

Release liner

M Resonance Phenomena

Resonance frequency is influenced by the dimensions of the heat sink,

as well as the permittivity within the resonator.

Thermal r
conductive sheet

IC

N\

_|<— Heat sink
2
<I_ 8 eff
<«——— Circuit board

\ Circuit board

ground layer

The dielectric constant of the TIM has a significant
effect on noise radiation.

[ Effects of Dielectric (measured)
1.0 GHz~ 1.2 GHz Magnetic field intensity in vicinity of heat sink

Thermal+EMC

e

Dual Function Noise Suppression Thermal Pad

Features

M CPLK’s low permittivity 14.6/1MHz has a significant effect on noise reduction.
M Low-dielectric thermally conductive sheet helps to reduce noise in GHz bands,

which occurs by heat sink’s resonance phenomena.
M Silicone-free generates no siloxane gas and oil bleeding.

(The values below are not guaranteed.)

Test type Unit Standard CPLK-F
JISR2616 2.0
Thermal (Hot-wire method) :
Conductivity W/m-K
1S022007-2
(Hot Disc method) 1.4
Color — = Purple
Thickness mm = 1.0/1.5/2.0
Specific Gravity = JIS Z 8807 20
ASKER C| JISK 7312 30
Hardness
Shore O0/ASTM D 2240 60
Tensile strength MPa JISK 6251 0.39
Elongation rate % JISK 6251 9.1
Volume Resistivity Q-cm J'cso,ﬁgggt‘ 1.0x1011
Breakdown voltage | kV/mm | Y'SC2110:1 6.6
i i JISC2110-1
Withstanding voltage  k\//mm P A 3.0
Dielectric constant  1\MHz | Company standard 5.40
Loss tangent TMHz | Company standard 0.003
Flammability = uLs4 V-0 equivalent
Operating temp © — -40~125
Available max.
dimension*! i - 200x500

% 1) For usable dimensions, custom cuts, and material yield, contact

your local sales department.

High

No With .
thermal conductive sheet | thermal conductive sheet*® With CPLK-F

[0}
® £
h=
=
[0}
7
£
[}
+—
@
[}
T |

(0]

(6]
C @
25
=
829
SC
20
o
=
=@
3
o8 Low
X2 € o —Equivalent relative permittivity between a heat sink

and a ground layer of a circuit board

%3 Relative permittivity : €” =35



Silicone-free

Thermal+EMC

COOLPROVIDE™/ EMPV4 9///};

Thermal Interface Material with High
Permeability (W' = 13)

=
M Excellent EMI absorber performance (1' = 13 @10MHz) and compliable thermal 0
material (ASKER C 40). g
W Have excellent adhesion, performs heat conduction and MHz~GHz range o
electromagnetic wave attenuation simultaneously. !
M Silicone-free, no siloxane outgassing. :I:I
(The values below are not guaranteed.) 8
Test type Unit Standard EMPV4-F —
Thermal (Ho\il-ai?eer?;tﬁod) 15 0
Conductivity | V™K | is02e007.2 13 ®
(Hot Disc method) . =
Color — - Black 3
_ 1.0/15/20 Q
Thickness mm = 55,30,/35 :
Sheciic - JIS Z 8807 355 3_
Thin, permanent Hardness ASKERC JISK 7312 40 g
PET film Shore 00 ASTM D 2240 70 —h
) jcoslel MPa JISK 6251 051 %
Dual function EMI absorber and
thermal pad Eigngation % JLT°’S 'f(ggﬁ 1 16 D
i Resistivity Q-cm compliant 1.0x10%@ Z
Release liner B(;ecﬁgi%vn KV/mm Jliocmgia'lrg-l 6.0 )
Withstanding | y/mm | MSS2IIT 42 —~+
Eﬁg‘%ﬁ? TMHz | Company standard 12.7 g
Loss tangent TMHz Company standard 0.13 Q
Flammability — uL94 V-0 equivalent 5
Permeability _ _ 13
(at 10MHz)
Operating temp T = -40~110
Ayaleblemar | mm - 200x500

COOLPROVIDE™/ EMPV5

Features

M Suppresses noise from 500MHz to 3GHz.
M Silicone-free, no siloxane outgassing.
M Operating temperature: -40 ~ +110C
M Thermal conductivity: 0.8W/m-K

M Permeability @10MHz: 7

% 1) For usable dimensions, custom cuts, and material yield, contact
your local sales department.

ThermaltEMC

&

Broadband EMI Absorber and Thermal Pad
for Higher Frequencies

(The values below are not guaranteed.)

Test type Unit Standard EMPV5-F
Thermal g
Conductvity | W/MK 16} Bree mathod) 08
Color — - Black
Thin, permanent ) 1.0/15/20
PET film Thickness mm =
25,3035
E?]ual f“FCﬁS” EMI absorber and Hard ASCERC JISK 7312 30
thermal pa ardness
P Shore 00 ASTM D 2240 60
Release liner s, 0-cm IBKENT 1.0x10"
Breakd JisSCc2110-1
Mn kV/mm compliant 8.8
Withstandi JISC2110-1
ﬁ&emg kV/mm compliant 5.0
Flammability = uLo4 V-0 equivalent
Permeability _ _ 7
(at 10MHz)
Operating temp T - -40~110
Availabl : _
dmension ! mm 200x500

#1) For usable dimensions, custom cuts, and material yield, contact
your local sales department.



Silicone-free

[ High

THERMAL DAMPER/ CPAG Wl

Thermal conductive and vibration
damping material (loss factor of 0.9)

Features

M Dual function thermal conductive and vibration damping sheet.
W Excellent vibration control. (loss factor 0.9)

[ Custom profiles can be provided upon request.

M Silicone-free, no siloxane outgassing.

(The values below are not guaranteed.)

S|ela1.|\ 89ella1u| |[ewlisy | 8814-8uU02l|Ig

Test type Unit Standard CPAG-T CPAG
Thermal JSR 2616
Condel.llg?i?/ity W/m-K (Hot-wire method) 0.8 0.8
With adhesive tape.”CPAG-T Ll - = Black Black
i 05/1.0/20 051.0/20
Thickness mm =
Release paper 3.0/4.0/5.0 3.04.0/5.0
\I:;.oublel-euded adh{aswe tape g ASKERC | JsK 7312 70 -0
ardness
tr;zrrﬁ;‘;?r;ggmpmg Durometer typeA| JIS K 6253 A 64 A 64
Vol JISK 6911
Release liner Reslstivity Q-cm St 5.54x10"" 5.54x10"
V-Tequivalent
Flammability - uL94 - voeomm
(t3.0 - 5.0mm)
With no adhesive tape.”CPAG Loss Factor - - 09 0.9
Release liner Operating temp C — -10~100 -10~100
Available max. _ %2
o _ \yaliable max mm 340%340 350x350
Vibration damping 1) For usable dimensions, custom cuts, and material yield, contact your local sales department.
thermal pad #2) t=0.5 : 200%200

Release liner



Silicone

COOLPROVIDE™ / SPVS

Features

contact failure.

5W/mK silicone thermal pad
for high operating temperature applications

W High performance, high thermal conductivity.
M Operating temperature range -20~125T

High
Conductivity
'4'4'4"

M Minimal volatile, low-molecular weight siloxane gas for reduced PCB

(The values below are not guaranteed.)

Test type Unit Standard SPVS
JSR2616 50
Thermal W/m-K (Hot-wire method) i
ivi 1S022007-2
Conductivity (Hot Disc method) 34
Color — — Green
Thickness mm — 0571015
Specific — JIS Z 8807 275
ASCERC | JISK 7312 70
Hardness
Rel i Shore 00 |ASTM D 2240 86
elease finer Rlcnsiel MPa JISK 6251 0.78
Elongation
Thermal conductive silicone layer lste 2o J"“SS'; 392]5]1 6
Resistivity Q-cm compliant 3.0x10"
Release liner e kv/mm | Y2 Sl 3.2
Withstandi JISC2110-1
: \{cﬁt;gg_mg kV/mm compliant 1.8
E’g‘?li?;ﬂ? 1MHz Company standard 13.7
Loss tangent 1MHz  |Company standard 0.06
Flammability — uL94 V-0#2
Operating temp T = -20~125
WEEIEE | — 210x510

% 1) For usable dimensions, custom cuts, and material yield, contact your
local sales department.
#%2) Flammability V-0 is not applied to t=1.5.

COOLPROVIDE™ / SPV

Features

contact failure.

M Soft, high thermal conductive sheet.
M Minimal volatile, low-molecular weight siloxane gas for reduced PCB

3W/m\K silicone thermal pad
for high operating temperature applications

Hi
Condu%"givity
IIIIII'I

[

(The values below are not guaranteed.)

Test type Unit Standard SPV
JSR 2616 30
Thermal W/m-K (Hot-wire method) -
Conductivity 1S022007-2 53
(Hot Disc method) -
Color — - Green
Thickness mm — 0510
el - JIs Z 8807 22
ASCERC | JISK 7312 40
Hardness
Shore 00 |ASTM D 2240 69
icnsiel MPa JISK 6251 0.49
Release liner g catcy % JISK 6251 59
Vol JISK 6911
Th | ducti il | Resistivity Q-cm compliant 2.0xX10"
ermal conauctive silicone layer Breakd: JISC2110-1
v I;zecﬁtago;v " kV/mm compliant 0.69
Withstandi JISC2110-1
Release liner Noitage = | kv/mm compliant 0.3
Dielectric
constant TMHz  |Company standard 35.1
Loss tangent 1MHz Company standard 0.07
Flammability = uLe94 V-1(t0.5mm)
Operating temp T = -20~125
IEIEIDMER: mm = 210x510

% 1) For usable dimensions, custom cuts, and material yield, contact your
local sales department.

sped |ewisy| paseg-auool|iS



JUIS 188H dlwelan

CERACOLD / CECD

Features

Ceramic

Double-sided adhesive tape

| Heat dissipation efficiency

Heat conductive characteristics

Specimen

Thermocouple

Heat source Power source

PCB

IEMI noise issues with metal heat sink

Stray capacitance occurs between the IC chip
(noise source) and the heat sink (not grounded),
which becomes an antenna and emits radiated noise.

Metal

Metal heat sink

Porous ceramic-based heat sink for
excellent heat dissipation

[ Larger surface area of porous ceramic heat sink improves thermal emissivity
and heat dissipation compared to standard aluminum heat sinks.
[ Ceramic heat sinks are approximately 30% lighter than aluminum heat sinks.
[ Unlike metal heat sinks, ceramic heat sinks do not emit electromagnetic radiation.

(Unit:mm)

(The values below are not guaranteed.)

-40~125

Comparison of Heat Sink Efficiency
100

a1
(@]

Temperature of
heat source (C)

No heat sink Aluminum plate CECD
(t 3mm) (t 3mm)
(Test conditions)
Heat source : [110mm(1.6W)
Specimen dimensions: [120mm(t3mm)

CECD ceramic heat sink is electrically insulating.
CECD is not affected by electrostatic coupling
and does not function as an antenna to radiate noise.

Ceramic

i

CERACOLD



HEAT SPREADER SHEET / HSD

Thin and flexible heat spreading sheet for
superior thermal management

Features

Aluminum heat spreader material with excellent thermal conductivity. (221 W/m-K)
Spreads heat away from hot spots to cooler areas to prevent components

from overheating.

Optional electrically insulating mylar (PET) layer can be applied upon request.

Ideal thermal solution for hot spots on space conscious applications

such as mobile devices, tablets, routers, video streaming devices, etc.
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HSD-0.22 HSD-0.30
Aluminum foil ) )
—— (100um) Aluminum foil
+—— Adhesive layer (200um)
Hm |___ Adhesive layer
(100um)

Release paper
Release paper

(The values below are not guaranteed.)

Test type Unit Standard HSD-0.22 HSD-0.30
Sg;i%i&?ﬁ;?al W/m-K (HthI-?vi?earEe;ltﬁod) 221 (aluminum)
Thickness mm — 0.22 0.30
Adhesion N/25mm |[JIS Z 0237:2009 >16 >11
Flammability — UL — —
Operating temp C = -20~100

| Heat Dissipation Effect

heat distribution

No heat sink HSD-0.22 HSD-0.30

Test Sample r PET film(30um) PET film(30um)
® ® Aluminum foi(100um) Aluminum foi(200um)

® ® Adhesive layer(120um) Adhesive layer(100um)

Testing method HSD Series Heat Dissipation Effect

83.8
I 59.6 59.3

No heat spreader HSD-0.22 HSD-0.30
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Thermocouple

Heat source

Power source

]
o

PCB

Temperature of
heat source (C)
) IN
o &)

°© 5

<Test conditions>
Heat source : [125mm(1.5W)
Specimen dimensions : [150mm



Terminologies

Low-molecular-weight siloxane

The number of dimethyl siloxane molecules in the sequence is often referred to as

D3 (trimer), D4 (tetramer), or D5 (pentamer), and so on. The molecules up to D20 are called
"low molecular weight cyclic siloxane". In particular, the total volume of D3 through D10

is used as a reference for the silicone's quality.

<Disadvantages> Dn: CHs
The low-molecular-weight siloxane is highly volatile.
It readily evaporates at room temperature, which Si-0

results in the following problems.
CHs
- Electric contact failure: Electrically insulative silica
is deposited on metal, resulting in contact failures.
- Adverse effect on optical equipment: Siloxane gas
adversely affects optical instruments and devices

Thermal conductivity
and thermal resistance

heat equation

Fourier's equation: Q=A X((AT - S)/d)

Q: heat flow (W), A: thermal conductivity (W / m - K), AT: temperature difference,
S: cross sectional area of heat transfer area, d: distance

n=3~10

<Thermal Conductivity>
A measure of a material's ability to transfer heat
- The value of thermal conductivity does not change regardless of material size.
- Decreasing the thickness of an object will decrease its temperature difference.
A (thermal conductivity) = (Q - d) / (AT - S)
Where: d / AT = constant

<Thermal Resistance>

Ability to resist flow of heat

- Depending on distance of the heat source, area, and surface conformity,
the resistance value of the same pad varies.

- The resistance will be decreased when the area is wider; a higher thermal conductivity
material is used; and the distance/ thickness to heat source is reduced.
R1 (thermal resistance): C /W =d/ (A - S)

Volume resistivity
JIS K B6911 compliant)

Electrical resistance is generally used as a measure of conductivity
(ease of electric conductance) of an object or material.

Resistance of a certain material per cubic unit (1cm?3)

is referred as volume resistivity, which is

a material property and is measured in [Q-cm].

As shown in right diagram, the volume resistivity Voltage V @
is calculated by measuring a voltage difference V(V)

between two contacts across the cross section (t-W)

generated by a constant current | (A) flow. ’ /
t

Current |

Tensile lap-shear strength
(JIS K 8850: 1ISO 4587 and ISO 1995 equivalent)

The shear strength testing determines the shear strength of adhesives
by applying tensile force to the specimen to pull it

apart along the plane of adhesion until the breakdown

of the adhesive layer occurs.

It is calculated by dividing the force required to shear

the specimen by the area of the sheared area. <







Global Network

KITAGAWA INDUSTRIES CO., LTD.
B695-1, Higashiorido, Mukui-cho, Inazawa City,
Aichi Prefecture 492-8446, Japan

Tel: 81-687-34-3561 Fax: 81-5687-34-3109
http://www.kitagawa-ind.com

KITAGAWA INDUSTRIES America, Inc.
2860 Zanker Road, Suite#102 San Jose,
California 95134, U.S.A.

Tel: 1-408-971-2055 Fax: 1-408-971-6033
http://www.kgs-ind.com

KITAGAWA GmbH

Birkenwaldstr 38, 63179 Obertshausen, Germany
Tel: 49-6104-60009-0 Fax: 49-6104-60009-40
http://www.kitagawa.de

KITAGAWA ELECTRONICS (SINGAPORE) PTE. LTD.

2 Bukit Batok Street 23 #04-03 Bukit Batok Connection
Singapore 659554

Tel: 65-6560-6511 Fax: 65-6560-6211
http://www.kitagawa.com.sg

KITAGAWA ELECTRONICS (THAILAND) CO., LTD.
999/100 Moo 15, Bangsaothong, Bangsaothong,
Samutprakarn 10570, Thailand

Tel: 66-2-182-5264 Fax: 66-2-182-5268

SHANGHAI KITAGAWA INDUSTRIES CO., LTD.
9F NO.7 Bldg No.77 3rd West Fu Te Road,

China (Shanghai) Pilot Free Trade Zone,

Shanghai 200131, China

Tel: 86-21-5865-2766 Fax: 86-21-5064-4018

KITAGAWA TECHNOLOGY (SHENZHEN) CO., LTD.

Room09-10, 11/F., Office Tower, Shun Hing Square

DI Wang Commercial Center, 5002 Shen Nan Dong
Road, Shenzhen City 518002, China

Tel: 86-0755-2396-3200 Fax: 86-0755-2396-3490

KITAGAWA INDUSTRIES (H.K.) LIMITED

Unit J, 15th Floor, Ever Gain Centre, 43-57 Wang Wo
Tsai Street, Tsuen Wan, New Territory, Hong Kong
Tel: 852-2612-1161 Fax: 852-2612-1686
http://www.kitagawa.com.hk

KITAGAWA INDUSTRIES (TAIWAN) CO., LTD.
7F, No.75, Hsin Tai Wu Rd., Sec.1, Hsi Chih Dist.,
New Taipei City, Taiwan, 221

Tel: 886-2-2698-8833 Fax: 886-2-2698-3355
http://www.kgtw.com.tw

Az5 KITAGAWA INDUSTRIES CO., LTD.
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