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Heat spreader: heat dissip

CERACOLD HEAT SPREADER
/CECD SHEET
/HSD

Thermal conductive material - Silicone type

2, FIrst Solution
COOLPROVIDE™ Fr oposer

/SPVS, SPV

~ Thermal conductive material - silicone-free type
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COOLPROVIDE™ COOLPROVIDE™  COOLPROVIDE™  THERMAL DAMPER
/CPSH, CPVH CPVT /CPVP, CPSS /CPAG -
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Applications

el Thermal & EMC Dual Functions
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‘J/ 3 EMC absorption and thermal transfer
Z

management
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Heat source IC
Heat sink

...JlllltE;ﬁwmm ;;;§!!!!§E;
PCB PCB

TIM used between TIM used between
heat source and heat sink heat source and metal chassis

COn'JLgcme« High Thermal Conductivity(3W/m-K or higher)
a8 High heat dissipation from ICs

Soft(ASKER C 15 or less)

For devices containing modules affected by
pressure and compression

Metal board

I
ﬁ Heat source IC
PCB
I—— PCB
- Chassis

Heat source IC
TIM used between TIM used between
heat source and metal chassis heat source and metal board

ol Phase-Change

s cig=afl  Upon application high-viscosity gel-like material
Gel works as a gap-filler

Heat dissipaton ‘@ | [ —Chassis

Heat source IC

| Vibration damping type

High
damping
Vibration damping is performed simultaneously
with high loss factor.

Heat source IC

Metal board PCB

Heat spreader used for module where
temperature difference is not permitted

Heat spreader used for chassis
where heat remains




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: CHa
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 K691 1 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 (1cm3)

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: ISO 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.
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Safety Guidelines

Please read before using this product.

1.

2.
3.

The contents or products described in this catalog may change without notice due to product improvements and other
reasons, or the supply may stop.

The data described in this catalog is not a guaranteed value

When exporting a product listed in this catalog, please check whether the cargo is subject to the regulation of "Foreign

Exchange and Foreign Trade Law". In that case, the applicable export license is required. In addition, there are some
countries and regions where a product is restricted for sale.

. Any issues related to our intellectual property rights or third party’s rights have occurred after the product in this catalog is

used, our company does not assume the responsibility. In addition, it does not authorize the licensing of these rights.

. The content of this catalog will apply only to the products you purchased from us or our authorized agencies. If no

information is disclosed about the applicable conditions, or if the products were purchased from other third party, the
conditions on the catalog will not apply.

. The products described in this catalog might not be for sale by country or region.
. The product listed in this catalog is meant to be used in general-purpose standard applications commonly found in general

electronic devices/equipment (related to AV, office-use, computer-peripheral, communication, home appliance, industrial
robot, entertainment, personal-use, measuring/test, etc.). It is intended to be used in a normal operation/method in such
general electronic devices/equipment.

The scope of this catalog shall not be considered to guarantee the product’s performance or quality, especially if it is planned
to be used as a requirement in a high degree safety and reliabi lity, or for an application where the device failure, malfunction,
or misconduct may cause risk/harm to human life and body, or damages to a property, or may cause enormous impact to

social conformance, as to such in the following applications (defined as specific applications). Please consult us before use in
such cases whenever you require anything more than the product’s normal performance range and conditions specified in

the catalog, or if you have specific applications.

@ aerospace equipment, @ transportation equipment (automobiles, trains, ships, etc.),

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

(® undersea/submarine equipment, @ power generation control equipment,

highly 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 specific 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.

. We have taken all possible measures to improve the quality and reliability of the product, however, the wrong usage may

cause personal injuries, fire accidents or social losses. Please consult us if you have any questions/concerns about the proper
usage of our products.

Reprinting or copying the contents of this catalog without our permission is prohibited.

[Handling Instructions]

@®Avoid touching heat element while installing — danger of burning when in contact.

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

@®Do not remove protection film(Release liner,Release paper) until the time of use. It prevents debris and
dust contamination.

@Product thickness shown on specification does not include protection film(Release liner,Release paper).

@Store in a cool and low-humidity place and avoid direct sunlight.
The phase-change gel must be stored below 35C (Recommended temperature is 25T).

@The product with self-tackiness may be difficult to peel after heating and compressing.




Pick-up Products

COOLPROVIDE™ / CPSH

Conductivity 5 W/m-K,
Flexible thermally conductive sheet

Features

B The sheet provides both high-thermal conductivity and flexibility.
(Thermal conductivity: 5 W/m-K, Hardness: ASKER C 32)

M Flexible and excellent adhesion sheet lowers contact resistance.

I Silicone-free, no siloxane outgassing.

M Qil bleeding is reduced compared to silicone-based thermal materials.

COOLPROVIDE™ / CPVP “ y

Ultra soft (ASKER C O) Thermal Pad

M Super compliable (ASKER C 0) material minimizes thermal resistance.

I Compliable thermal pad with excellent compressive stress relaxation that.
reduces the load to heat element and PCB.

W Layered design for easy handling.

W Silicone-free, no siloxane outgassing.

M Oil bleeding is reduced compared to silicone-based thermal materials.

COOLPROVIDE™ /7 EMPV4

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

Features

M Excellent EMI absorber performance (u' = 13) and compliable thermal
material.(ASKER C 40)

W Designed for excellent conformity, thermal conduction and EMC control
in MHz ~ GHz range.

M Silicone-free, no siloxane outgassing.
M Qil bleeding is reduced compared to silicone-based thermal materials.
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CERACOLD /CECD

Porous ceramic-based heat sink for
excellentinsulation

Features

[ Have better thermal emissivity and heat dissipation is enhanced by a larger
surface area of porous ceramic material compared to aluminum material.

[ Lighter than aluminum heat sinks by approx.. 30%

[ No electromagnetic radiation emitted from the heat sink unlike metal heat sinks.

(Unit:mm)

L1

L2
. (The values below are not guaranteed.)
- Ceramic

Two-sides adhesive Tape

-40~125

| Heat dissipation efficiency

Heat conductive characteristics Comparison of Heat Sink Efficiency

—_
o
o

Specimen

w
o

Thermocouple

Temperature of
heat source (°C)

Heat source Power source

No heat sink  Aluminum plate CECD
(t3mm) (t3mm)

PCB

(Test conditions)
Heat source : (J10mm(1.6W)
Specimen dimensions: [120mm(t3mm)

| EMI noise issues with metal heat sink

Stray capacitance occurs between the IC chip Since ceramic is an insulator, it is not affected
(noise source) and the heat sink (not grounded), by electrostatic coupling and does not act as an
which becomes an antenna and emits radiated noise. antenna to radiate noise.

Metal Ceramic

Metal heat sink CERACOLD

© 2023 Kitagawa GmbH



Heat spreader sheet/ HSD

Thin and flexible heat spreading sheet for
superior thermal management

Features

HSD has 221W/m-K in thermal conductivity property which transfer heat in the X-Y axes.

Flexible material suitable for uneven surfaces with various thicknesses available.

Electrically insulating bonded layer (PET film, thermal conductive sheet) is available upon request.

Ideal thermal solutions for hot spots on space conscious applications, such as mobile devices,
tablet, and routers.

s|ewalew Bunedissip 1eaH

HSD-0.07 HSD-0.22 HSD-0.30

Aluminum foil (50um) [ | Aluminum foil ) )
: L (100um) | Aluminum foil
Thermally conductive . (200 ' m)
adhesive layer(20 um) — G%%ij'r\;e) layer Adhesive |
e ive layer
T~ (100 1 m)

Release paper

Release paper

Release paper

(The values below are not guaranteed.)

Test type Unit Standard HSD-0.07 HSD-0.22 HSD-0.30
T | il | eaoet, 221 aluminum)
Thickness mm — 0.07 0.22 0.30
Adhesion N/25mm 1520237:2009 >6 >16 >11
Flammability — uL94 UL510 FR equivalent - -
Operating temp °C = -20~100

| Heat Dissipation Effect

heat distribution

No heat sink HSD-0.07 HSD-0.22 HSD-0.30

Test Sample
® @ Aluminum foi (50 m) Aluminum foi (100 um) Aluminum foi (200 um)

Thermally conductive
® ® adhesive éyer (20 um)

PET film (30 rm) PET film (30 i m) PET film (30 i m)

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

Testing method HSD Series Heat Dissipation Effect

83.8

@ Thermography

60.9 59.6 59.3

S o

Thermocouple

Il el Power source

N W A o
S o

Temperature of
heat source (°C)
o

PCB

o

o

No heat sink HSD-0.07 HSD-0.22 HSD-0.30

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

© 2023 Kitagawa GmbH
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High Thermal Conductivity Characteristics (Non-silicone)

(The values below are not guaranteed.)

Test type Unit Standard CPSH-F CPSH CPVH-F CPVH
JISR2616
@ Thderm'al‘ W/m-K (Hot-wire method) 5.0 5.0 3.0 3.0
onductivi * 15022007-2
v (Hot Disc method) 37 3.7 2.2 2.2
Color — — Light green Light green Brown Brown
. 0.5/1.0,15,20 101520 0.51.0,15,20
Thickness mm — 20,3040
25,3.0,35,/40 25,3.0,/35/40 2.5,/3.0,/35/4.0
s - JIS 78807 2.89 2.89 2.33 233
ASKER C JISK7312 32%2 32 15 15
Hardness
Shore OO | ASTM D 2240 64 64 47 47
JEEl MPa JISK 6251 0.37 0.21 0.25 0.15
EloeEia % JISK 6251 28 55 11 200
polume | 0-cm BKen 1.0X 101 1.0X 10" 1.0X10" 1.0X10"
B eanage | kv/mm | SR 22 20 27 31
Withstanding | ky/mm | sc2pion 14 12 21 19
Dielectric | 1MHz | Companystandard 1822 188 1822 196
Loss tangent 1MHz Company standard 0.01 0.01 0.08 0.08
Flammability = uL94 V-0 V-0 equivalent V-0 V-0
Operating °C — -40~125 -40~125 -40~125 -40~125
Ao | mm - 210510 210510 210%510 210%510
(The values below are not guaranteed.)
Test type Unit Standard CPS S-F CPS S CPVT-F CPVP-F
JISR2616
Thermal (Hot-wire method) 2.0 2.0 2.0 2.0
Conductivity | W/m-K 15022007-2
(Hot Disc method) 15 15 — 14
Color — — Dark green Dark green Green Dark green,/White
. 101520 0.10,70.15 1.0.720/3.0
Thickness mm — 4.0
25,3040 0.20,70.25 4.0,750,/6.0
Leiic — JIS 7 8807 1.92 1.92 1.94 -
ASKER C JISK7312 8 8 28 0 (Super low hardness layer)
Hardness
Shore OO | ASTM D 2240 33 33 — —
JGEl MPa JISK 6251 028 - 438 —
e % JISK 6251 25 - 14 —
Reoitmgy | Qccm o, 10X 107 1.0x107 1.0X10% 1.0X10"
ki N
Bedlage" | kv/mm ol 35 - 1.1 —
Withstandi -
US| wyimm | Al 28 - 50 -
Eéerlgtcggtc 1MHz Company standard 146 _ 6.69 _
Loss tangent 1MHz Company standard 0.09 — 0.08 —
Flammability |~ — UL94 V-2(t1.0 - 3.0mm) / V-0(t4.0mm) - - V-0
Operating C - -40~100 -40~100 -20~100 -40~125
Ao | mm - 210%510 210X510 210X510 210%510
(The values below are not guaranteed.)
Test type Unit Standard EMPV4-F EMPV5-F CPAG-T CPAG
JISR2616
Thermal (Hot-wire method) 15 - 0.8 0.8
Conductivity |  W/m+K 15022007-2
(Hot Disc method) 14 0.8 - -
Color — - Black Black Black Black
. 101520 1.01.5/20 0.5/1.0,20 0.5/1.0,20
Thickness mm —
2.5,30,/35 2.5/30,/35 3.0,4.0,/5.0 3.074.0,5.0
e - JIs 78807 3.5 - - -
ASKER C JISK7312 40 30 70 70
Hardness
Shore OO | ASTM D 2240 70 60 Durometer type A 647 Durometer type A 64%*
SR MPa JISK 6251 051 — _ _
g % JISK 6251 44 — - —
polume. | Q-cm ot 1.0%101 1.0x 10" 554X10" 554X 10"
Bredkaoe” | kv/mm | SSEe 60 88 - -
iaead | kvmm | JSCation 42 5.0 - -
Ig(i)er!(setc;:]itc TMHz Company standard 12.7 — — —
Loss tangent 1MHz Company standard 0.13 — — _
- . V-1 equivalent(t2.0mm)
Flammability = UL9%4 V-0 equivalent V-0 equivalent -
V-0 equivalent(t3.0- 5.0mm)
Coerating °C = -40~110 -40~110 10~100 -10~100
Availablemax. | m - 210%510 210X510 340X 340 350%350

% 1) Please contact us for available pcs/sheet. 32) 0.5F : ASKER C 55 %3) t 0.5-2.0mm 4) JIS K 6253compliant

© 2023 Kitagawa GmbH




High Thermal Conductivity Characteristics (Non-silicone)

(The values below are not guaranteed.)

Test type Unit Standard CPVG-30 (Unde(r:S\e/\?‘eigr())ment)
Th | SO -
Conductivity W/m - K (Hot Dise method) 3.0 5.0
t1.0mm 0.33 0.19
anermal | 10.3mm °C/W ASTM D5470 0.08 0.05
t0.1mm 0.01 0.00
Color — —_ Gray Blue
Specific Gravity = JIS 7 8807 29 3.2
iscosity Pa-s .
1.0[1/s] compliant 2,500 4,000
Volume Resistivity Q-+ cm JISK 6911compliant 1.0X10° 1.0X10°
Breakdown voltage kV/mm JISK 6911compliant 8 12
Relative | 500MHz — Company standard 8.98 1347
PEMMIEVYY | 1 GHe — Company standard 8.88 13.58
Flammability — uL94 Equivalentto V-0 | Equivalent to V-0
Operating temp °C — —40~ 125 —40~ 125
xﬁgﬂ%ﬁggﬁ@d — — Cartridge: 330 ml
(The values below are not guaranteed.)
[tem Unit Compliance standard CPVP-30
. 1.0/1.5/2.0%
Thickness mm — !
3.0/4.0
Thermal conductivity | W/m « K (I-I|§)toDizsg9n(gP;§d) 3.0 (Low-hardness layer)
Hardness ASKER C JISK7312 7 (Low-hardness layer)
Volume resistivity Q- cm JSK6911 1.0 X 10"
Flammability - UL94 Equivalent to V-0
Color — — Green,”White
Recommended °
operating temperature C - —40~125

% 1.0, 1.5 and 2.0mm thick products are under development.

© 2023 Kitagawa GmbH
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High Thermal Conductivity Characteristics (Silicone)

(The values below are not guaranteed.)

5.0 3.0
34 23
Green Green
0571015 0510
2.75 22
70 40
86 69
0.78 0.49
46 160
3.0X10" 20X10"
3.2 0.69
1.8 0.3
13.7 35.1
0.06 0.07
V-0 V-1(t 0.5mm)
-20~125 -20~125
210%X510 210X510

3% 1) Please contact us for available pcs/sheet.

Characteristics comparison

® Silicone-free material @ Silicone base

Hardness ASKER C

100

Thermal Conductivity W/m-K

¥ CPVP is shown for super low hardness layer only

© 2023 Kitagawa GmbH



Silicone

COOLPROVIDE™ / SPVS

es

Release liner

Thermal conductive silicone layer

Release liner

COOLPROVIDE™ / SPV

ES]

Release liner

Thermal conductive silicone layer

Release liner

5W/m-K silicone thermal pad
for high operating temperature applications

(The values below are not guaranteed.)

I Volatilization of low-molecular-weight siloxane gas is minimal, which should
minimize PCB contact failure in long-term use.

Test type Unit Standard SPVS
JISR 2616 50
Thermal W/m-K (Hot-wire method) -
Conductivity 15022007-2 34
(Hot Disc method) -
Color — = Green
Thickness mm — 0.51.0/15
Spednc - JIS 78807 275
ASCER C JISK7312 70
Hardness
Shore 00 ASTM D 2240 86
jensie MPa JISK 6251 0.78
ey % JISK6251 46
Vol JISK69T1
Re(s)isut?ci%y Q-cm compliant 3.0x10"
Breakd JISC2110-1
r\?gltag‘eﬂn kV/mm compliant 32
Withstandi JISC2110-1
It\{;@g‘ng kV/mm compliant 1.8
E:ﬂig:f 1MHz Company standard 13.7
Loss tangent 1MHz Company standard 0.06
Flammability - UL%4 V-0
Operating temp C — -20~125
A anana: mm = 210%510

3 1) Please contact us for available pcs/sheet.

W Soft, high thermal conductive sheet.
Il Volatilization of low-molecular-weight siloxane gas is minimal, which should
minimize PCB contact failure in long-term use.

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

(The values below are not guaranteed.)

Test type Unit Standard SPV
Thermal W/m-K (Hotﬁilzrgl?hod) 3.0
Conductivity [Hozslg)égogﬁ o 23
Color - — Green
Thickness mm — 05,10
s — JIS Z 8807 22
ASCER C JISK7312 40
Hardness
Shore 00 ASTM D 2240 69
ey MPa JISK 6251 049
oAt % JISK 6251 160
Reatey Q-cm oo 20x10"
Veohage” | kvmm | GEal 069
- Y B 03
Eﬁﬁ!ﬁgﬁf TMHz Company standard 351
Loss tangent TMHz Company standard 0.07
Flammability — UL94 V-1(t 0.5mm)
Operating temp °C — -20~125
PG ey mm — 210%510

3%1) Please contact us for available pcs/sheet.

© 2023 Kitagawa GmbH
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COOLPROVIDE™ / CPSH

One-side tacky type ~CPSH-F

Non-adhesive layer

Acrylic thermal
conductive layer

~>—— Release liner

Both-side tacky type ~CPSH

_—— Release liner

| Acrylic thermal
conductive layer

~>—— Release liner

COOLPROVIDE™ / CPVH

Silicone-free

Conductivity 5 W/m-K,
Flexible thermally conductive sheet

Features

 The sheet provides both high-thermal conductivity and flexibility.
(Thermal conductivity: 5 W/m-K, Hardness: ASKER C 32)

M Flexible and excellent adhesion sheet lowers contact resistance.

M Silicone-free, no siloxane outgassing.

I Oil bleeding is reduced compared to e-based thermal materials.

(The values below are not guaranteed.)

Test type Unit Standard CPSH-F CPSH
JISR2616
@ Trhermal W/m-K (Hot-wire method) 5.0 5.0
tivi 15022007-2
onductivity (Hot Disc method) 37 37
Color — - Light green Light green
. 0.5/10/15/20 1.01.5,20
Thickness mm -
25/3.0,/35/40 25,3.0,/35,/40
Specifi
=5 = JIS 78807 2.89 2.89
ASKER C JISK7312 32 32
Hardness
Shore OO ASTM D 2240 64 64
Neneey MPa JISK 6251 037 021
Benoten % JISK 6251 28 55
e | o | Ekon wx10! 1x10°
Breakd 1S C2110-1
Wirfca)slgoggli: kV/mm Jcsognplia(r)n 22 20
voltage © | kV/mm 0 14 12
Pislectic 1MHz Company standard 18.2 188
Loss tangent 1MHz Company standard 0.01 0.01
Flammability = UL94 V-0 V-0 equivalent
Operating temp C - -40~125 -40~125
el beay mm - 210x510 210x510

1) Please contact us for available pcs/sheet.

One-side tacky type CPVH-F

Non-adhesive layer

Acrylic thermal
conductive layer

Release liner

Both-side tacky type,CPVH

Release liner

Acrylic thermal
conductive layer

Release liner

©

3W/m-«K thermal pad (ASKER C 15)

for high operating temperature applications
Features

W Super compliable (ASKER C 15) material minimizes thermal resistance.

B Compliable thermal pad with excellent compressive stress relaxation that. reduces the load
to heat element and PCB.

M Silicone-free, no siloxane outgassing.

M Oil bleeding is reduced compared to silicone-based thermal materials.

(The values below are not guaranteed.)

Test type Unit Standard CPVH-F CPVH
JSR2616
Thermal W/m-K | tHotwire method) 3.0 3.0
Conductivity (Hot Disc method) 22 22
Color - - Brown Brown
0.51.0,/15/20
Thickness mm = 35/3.0/35,/40 20,73.0/40
Specif
o - JIS 7 8807 233 233
Hard ASKER C JISK7312 15 15
ardness
Shore OO ASTM D 2240 47 47
R MPa JISK 6251 025 0.5
Elongation % JISK 6251 11 200
Resisininy Q-cm comptant 1.0x10" 1.0x10"
Breskaoe™ | kvmm | Grplent 27 3
Withstandi JISC2110-1
Itvcflttaarc‘iemg kV/mm compliant 2.1 19
o IMHz | Companystandard 182 196
Loss tangent 1MHz Company standard 0.08 0.08
Flammability — UL94 V-0 V-0
Operating temp °C = -40~125 -40~125
oot mm - 210%510 210%510

1) Please contact us for available pcs/sheet.

2023 Kitagawa GmbH



COOLPROVIDEM™/ CPVT

Silicone-free

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

Features

m Thickness ranging from 0.1Tmm~0.25mm at 0.05mm pitch minimizes PCB load.
m Self-tacky sheet provides easy workability compared to grease application.

m Super compliable (ASKER C 28) material minimizes thermal resistance.

m Silicone-free, no siloxane outgassing.

m Oil bleeding is reduced compared to silicone-based thermal materials.

(The values below are not guaranteed.)

Test type Unit Standard CPVT-F
JISR2616 20
Thermal W/m-K (Hot-wire method) 2
Conductivity 0 15022007-2 _
(Hot Disc method)
Color = = Green
ik 010015
ickness mm —
0.20,70.25
Non-adhesive layer B _ 115 7 8807 1.94
Acrylic thermal ASKER C JISK7312 28
ductive | Hardness
conductive layer Shore 00 | ASTM D 2240 -
Release liner penic) MPa JISK 6251 438
% JISK6251 14
Vol JISK6911
ﬁ@?\;ﬂm)we Q-cm compliant 1.0x10”
[ JISC2110-1
W'rsﬁltaqgn kV/mm compliant ni
thst -
b I W 59
'25{‘25;{# 1MHz Company standard 6.69
Loss tangent 1MHz Company standard 0.08
Flammability = UL94 _
Operating temp °C — -20~100
AR | om - 210x510

COOLPROVIDE™ / CPVP

Super low

hardness layer

Easy peeling layer

Non-tacky layer

Acrylic thermal
conductive layer

Release liner

1) Please contact us for available pcs/sheet.

" lifrasofe
]
[ =]

Ultra soft (ASKER C 0) Thermal Pad

Features

B Super compliable (ASKER C 0) material minimizes thermal resistance.

B Compliable thermal pad with excellent compressive stress relaxation that reduces the load
to heat element and PCB.

I Layered design for easy handling.

I Silicone-free, no siloxane outgassing.

W Oil bleeding is reduced compared to silicone-based thermal materials.

(The values below are not guaranteed.)

Test type Unit Standard CPVP-F
JISR2616
Thermal (Hot-wire method) 20
Conductivity W/m-K 15022007-2
(Hot Disc method) 14
Color — — DarkGreen,”White
1.02.0,/3.0
Thickness mm — 207
4.0,750,6.0
Hardness ASKER C JISK7312 (Super low hgrdness layer)
Vol JISKE911
Re(s)isutECiety Q-cm compliant 1.0x10"
Flammability — UL94 V-0
Operating temp C == -40~125
Aailable max. mm - 210%510

1) Please contact us for available pcs/sheet.

© 2023 Kitagawa GmbH
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COOLPROVIDE™ / CPSS

One-side tacky type,~CPSS-F
Non-tacky layer

Acrylic thermal
conductive layer

|

Release liner

Both-side tacky type ~CPSS

Release liner

Acrylic thermal
conductive layer

!

Release liner

THERMAL DAMPER/ CPAG

With adhesive tape,CPAG-T

Release paper
Double-sided adhesive tape
Acrylic thermal
conductive layer

!

Release liner

With no adhesive tape /CPAG

Release liner

Acrylic thermal
conductive layer

!

Release liner

Silicone-free

" Urasor T
]
Il

Ultra soft (ASKER C 8) Thermal Pad

Features

I Super compliable (ASKER C 8) material minimizes thermal resistance

Compliable thermal pad with excellent compressive stress relaxation. that reduces
M the load to heat element and PCB.
M Silicone-free, no siloxane outgassing.
M Oil bleeding is reduced compared to silicone-based thermal materials.

(The values below are not guaranteed.)

Test type Unit Standard CPSS-F CPSS
JISR2616
Thermal W/m-K (Hot-wire method) 20 2.0
Conductivity o 15022007-2
(Hot Disc method) 1.5 15
Color - = DarkGreen DarkGreen
1.015,/20
Thickness mm — 5/ 4.0
2.5,/3.0/40
s = JIS 78807 192 192
ASKER C JISK7312 8 8
Hardness
Shore 00 ASTM D 2240 33 33
jensiel MPa JISK 6251 0.28 -
Eanoaten % JIS K 6251 25 —
Resistiey Q-cm e 10x102 10%10”
Breakd JISC2110-1
Wr\?gltagém kV/mm compliant 3.5 -
fthstandi -
I v_énaarég'”g kv/mm JE)%%:‘IIL%J 28 -
Ig:)er:;catﬂtc 1MHz Company standard 14.6 —
Loss tangent TMHz Company standard 0.09 —
Flammability - ULo4 V-2(1.0- 3.0mm) -
V-0(t4.0mm)
Operating temp C — -40~100 -40~100
Aailable ma. mm - 210X510 210%510

1) Please contact us for available pcs/sheet.

es

~ High
armpin

i~

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

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

I Custom profiles can be provided upon request.
Ml Silicone-free, no siloxane outgassing.

(The values below are not guaranteed.)

Test type Unit Standard CPAG-T CPAG
Th | JISR2616
Condeurgi?/ity W/m-K (Hot-wire method) 08 08
Color — — Black Black
0.5,/1.0/20 0.5/1.0/20
Thickness mm —
3.0,/4.0/50 3.04.0/5.0
ASKER C JISK7312 70 70
Hardness
Durometer typeA JISK6253 A 64 A 64
Vol JISK6911
R Q-cm oA 554X 10" 5.54X 10"
V-1equivalent
Flammability — uL94 - vé‘ezq%’mm
(t3.0-5.0mm)
Loss Factor — — 0.9 09
Operating temp C — -10~100 -10~100
REIER By mm = 340X 340 350x350

1) Please contact us for available pcs/sheet.
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COOLPROVIDE™/ EMPV4

Silicone-free

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

Features

B Excellent EMI absorber performance (u' = 13) and compliable thermal material
(ASKER C 40).

l Have excellent adhesion, performs heat conduction and MHz~GHz range
electromagnetic wave attenuation simultaneously.

I Silicone-free, no siloxane outgassing.

M Oil bleeding is reduced compared to silicone-based thermal materials.

(The values below are not guaranteed.)

Non-tacky layer

Electromagnetic wave absorption
with thermal conductive layer

Release liner

COOLPROVIDE™/ EMPV5

Non-tacky layer

Electromagnetic wave absorption
with thermal conductive layer

Release liner

%The values are measured data for reference, not guaranteed.

es

Test type Unit Standard EMPV4-F
JISR 2616 15
Thermal W/m-K (Hot;gizre metlzwod) -
ivi 15022007~
Comelugily (Hot Disc method) 1.4
Color = = Black
101520
Thickness mm = 25,3035
Specifi
o — JIS 78807 355
ASKER C JISK7312 40
Hardness
Shore 0O ASTM D 2240 70
Beele MPa JISK 6251 051
Eonostel % JISK 6251 44
Vol JISKE911
Re[s)isutwiety Q-cm compliant 1.0X10™
Breakd: JISC2110-1
rsglL;q)gn kV/mm compliant 6.0
Withstandi JISC2110-1
‘oltage kV/mm aTollaE 4.2
'gf,lggﬂf 1MHz Company standard 12.7
Loss tangent TMHz Company standard 0.13
Flammability - UL%4 V-0 equivalent
Permeability 13
(at T0OMHz)
Operating temp C — -40~110
AETEET mm - 210X510

1) Please contact us for available pcs/sheet.

Thermal conductive sheet available for
EMC noise suppression in broad frequency
band from 500MHz to 3GHz

(The values below are not guaranteed.)

M Original composition is realized EMC noise suppression in broad band from
500MHz to 3GHz.

I Because of a non-silicon material, siloxane is not contained.

Il Oil bleed is less, compared with silicone type.

Test type Unit Standard EMPV5-F
Th | x
Condeurgi?/ity W/m-K (Hol'tS Sizsg(gv?gtﬁod) 0.8
Color — - Black
1.015,/20
Thickness mm = s
25/30/35
ASCER C JISK7312 30
Hardness
Shore 00 ASTM D 2240 60
Vol 0 JISK6911
Wolime Q-cm B 10X 10"
Breakd JISC2110-1
r\?gltag:m kv/mm compliant 88
With! i ISC2110-1
Itvosl‘taarc]femg kv/mm Jcsorcm:»lia(r)n 50
Flammability - uL94 V-0 equivalent
Permeability _ _ .
(at T0MHz)
Operating temp C - -40~110
e - 210x510

3#1) Please contact us for available pcs/sheet.
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Silicone-free

COOLPROVIDE™ / CPVG (Putty TIM)

with a dispenser

possible with a dispenser.

M Applications

[For both CPVG-30 and -50]

I Consumer equipment heat-dissipation management
(PCs-including semiconductor devices, TVs, home appliances etc.)

B Communication equipment heat-dissipation management (5G antennas)
[For CPVG-50]
B On-Vehicle equipment heat-dissipation management (Engine rooms, others)

Putty TIM can be applied thickly

W Silicone-free type generates no siloxane gas and oil bleeding is reduced.

" Ulrasoft |
[

M Putty TIM does not drip even when coated thickly. Useful to fill gaps between heat
spreaders and ICs of various heights.

W CPVG-30: GAP 1 mm or less the load to heat element and PCB.

W CPVG-50 (Under development): GAP 2 mm or less

M Putty type TIM has low repulsive force (after compression), load on ICs and PCBs is
lowered to 10 % or less of the sheet type.

M Single liquid type, cross-linked material does not easily drip. Auto coating is

(The values below are not guaranteed.)

Test type Unit Standard CPVG-30 (Undecr?e/g;?ment)
i Thermal 15022007-2
@Results of drip off test s W/m -« K (osoz0ra | 30 50
Other company’ s CPVG-30 CPVG-50 t1.0mm 033 0.19
Thermal o
resistance | t0.3mm C/W ASTM D5470 0.08 0.05
t0.1mm 0.01 0.00
Color = — Gray Blue
Specific Gravity = JIS Z 8807 29 3.2
0.5[1/s] 3,300 6,500
Viscosity Pa-s ASTM D|1.824
1.001/5] compliant 2,500 4,000
Volume Resistivity Q+:cm JISK 6911compliant 1.0x10° 1.0X10°
Dripped off No-drip off No-drip off Breakdown voltage kV/mm JISK 6911compliant 8 12
[Test conditions] Relative 500MHz — Company standard 8.98 13.47
Temperature:125°C PErMAtVILY | 4 Gz — Company standard 8.88 13.58
Time:1000 h " R R
Coating thickness: t=Tmm Flammability — UL9%4 Equivalentto V-0 | Equivalentto V-0
Materials: Glass + Aluminum plate Operating temp °C — —40~ 125 —40~ 125
fhiod et Jﬁh?d — — Cartridge: 330 ml

© 2023 Kitagawa GmbH




Silicone-free

COOLPROVIDE™™/ CPVP-30-F

Low-hardness layer

a
*%The values ar

—— Non-adhesive layer

Silicone free, low-hardness,
high-thermally conductive pad (3W/m«K)

Features

Il the two-layer structured putty can be handled in the same way as a pad.
has a thermal conductivity of 3.0W/m-+K, which is 2.1 times higher than the existing
B product.
Silicon free COOLPROVIDE contains no siloxane.
B With excellent flexibility and stress relaxation, the assembled pad can lower the
load on heating elements and PCBs.
M Recommended operating temperature: -40-125°C
bleeds less oil compared with the silicone type.

Acrylic thermally conductive layer

Easily peelable layer —
Release liner
M Properties
(The values below are not guaranteed.)
ltem Unit Compliance standard CPVP-30
: 1.0/1.5/2.0%,
Thickness mm 3.0/4.0
Thermal conductivity | W/m - K A%?Dizsg?n%ﬁgd) 3.0 (Low-hardness layer)
Hardness ASKER C JISK7312 7 (Low-hardness layer)
Volume resistivity Q-+cm JISK6911 1.0 X 10"
Flammability — uL94 Equivalent to V-0
Color — — Green,/White
Recommended 9
operating temperature C B —40~125

% 1.0, 1.5 and 2.0mm thick products are under development.

@ Compressive stress relaxation properties

—O— Compression force
—— Stress relaxation
40
< 35
£
< 30
Z
§ 25
L 20
c
S 15
» 0% 10% 20% 30% 40% 50%
g 10 Compressibility(%)
§ Sample dimensions : [110mm(t=4.0mm)

gross-head speed

Compression plate materials

% Compressive force is the largest load value immediately

fter compress
€ measure

Upper
Lower

Igrziata for reference, not guaranteed.

© 1mm/min

. Stainless steel ®28mm
: Gold plated copper ® 106mm

60%

© 2023 Kitagawa GmbH
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GENERAL TERMS OF DELIVERY AND PAYMENT

1. Scope

1.1 The following General Terms of Delivery and
Payment shall be applicable — provided nothing to
the contrary is stipulated in writing — to all of the
deliveries and other performance effected by us.

1.2 Deviating General Terms of Business of the
Purchaser shall not bind us.

1.3 Amendments and/or supplements to the
following terms and to the additionally stipulated
agreements upon the conclusion of the contract
must be made in writing.

2. Conclusion of the Contract

2.1 The offers of Kitagawa GmbH are made
without obligation.

2.2 A contract between Kitagawa GmbH and the
Purchaser shall only come into effect in
accordance with the contents of the written
confirmation of order on the part of Kitagawa
GmbH or through the delivery of the goods or the
rendering of the agreed performance by Kitagawa
GmbH.

2.3 The Purchaser shall be bound to its order for
three weeks. Kitagawa GmbH reserves the right
to deviate from the order specifications in the
acceptance of the order if this is necessary for the
fulfillment of the order and is acceptable for the
Purchaser.

2.4. Kitagawa GmbH shall be entitled to effect an
alteration to the goods at any time without prior
notification insofar as this does not result in any
shortfall of the contractually stipulated
characteristics of the goods and the alteration is
reasonable for the Purchaser. The alteration of
already  delivered contract cannot be
subsequently demanded.

3. Delivery Terms

3.1 The delivery period of the goods shall be
determined in accordance with the written
confirmation of order of Kitagawa GmbH.

3.2 Indicated delivery periods shall run from the
dispatch of the written confirmation or order. If
the Purchaser is obliged to effect advance
performance, then the delivery period shall
commence with the receipt of the contractual
advance performance of the Purchaser at
Kitagawa GmbH.

3.3 If the Purchaser demands alterations to the
contractually stipulated performance after a
written confirmation of order has been effected,
then Kitagawa GmbH shall be entitled to effect a
reasonable extension to the delivery period if
necessary.

3.4 In cases of force majeure. interventions by
sovereign powers, natural disasters, war, revolts,
strikes at its own company, at supply companies
or at carriers, Kitagawa GmbH shall be entitled to
make up the delivery after the cessation of the
cause of the impediment and the delivery period
shall be extended accordingly. The same applies if
Kitagawa GmbH does not receive its own supplies
in due time or in due form. There shall be no
claims due to non-delivery or late delivery. This
shall also be applicable if above indicated
circumstances arise once the stipulated delivery
period was already exceeded.

3.5 If a promised delivery date is not met by
Kitagawa GmbH for reasons attributable to
Kitagawa GmbH'’s fault,, then the Purchaser shall
be entitled to set Kitagawa GmbH a two-week
subsequent period after the expiry of the
stipulated delivery period by means of registered
letter. The Purchaser shall be entitled to withdraw
from the agreement after the fruitless expiry of
the period. Claims for damages, insofar as is
legally permissible, as well as more extensive
rights shall be excluded, provided the delay in
delivery is neither due to intent nor gross
negligence on the part of Kitagawa GmbH. This
limitation of claims shall not apply in cases due to
loss of life, bodily injury or damage of health. The
burden of proof that intent or gross negligence is
not applicable shall be borne by Kitagawa GmbH.

3.6 Kitagawa GmbH shall be entitled to effect part
deliveries unless they should be unreasonable to
be accepted by the Purchaser.

4. Shipment and passing of risk

4.1 Kitagawa GmbH shall undertake the
shipments of the goods at the Purchaser’s
expense. Kitagawa GmbH shall select the
forwarder/carrier to the best of its knowledge,
without, however, assuming corresponding
liability. Kitagawa GmbH shall award the shipping
order on the customary terms in the sector in
each case. Transport insurance shall only be taken
out at the Purchaser’s request and expense.

4.2 Risk shall pass when the goods leave the
warehouse or upon the surrender of the goods to
the forwarder/carrier.

The risk shall also pass to the Purchaser, if the
goods are ready for shipment and delivery is
delayed or fails for other reasons attributable to
the Purchaser.

4.3 Any transport damage which occurs must be
asserted by the Purchaser in due time to the
forwarder/carrier or its insurance company.

5. Prices

The prices are indicated in the respective
confirmation of order or Kitagawa GmbH and are
expressed net in EURO plus the statutory rate of
V.A.T. exclusive of packing, freight, postage,
delivery charges etc.

6. Payment Terms

6.1 Insofar as no other payment terms are
indicated in the confirmation of order of Kitagawa
GmbH, the invoices are payable after the invoice
date within 30 days net without any discount.
Decisive for effecting payment on time is the
receipt of the payment at Kitagawa GmbH.
Cheques shall only be accepted on account of
performance.

6.2 If the Purchaser is a businessman, then it shall
be in default upon the exceeding of the due date
without a separate warning. Kitagawa GmbH shall
be entitled to assert default interest to the
amount of 8 percentage points above the basic
rate of interest.. The assertion of a more
extensive loss caused by default remains
reserved.

6.3 In the event that the Purchaser should be in

default with payment, Kitagawa GmbH may upon
its discretion request advance payment before

© 2023 Kitagawa GmbH

delivery of the goods. The same shall apply if the
Purchaser’s economic conditions give reason to
concern regarding the due fulfillment of payment
obligations.

6.4 The Purchaser shall only be entitled to set off
the claims of Kitagawa GmbH against those claims
which are undisputed or legally binding.

7. Warranty

7.1 Kitagawa warrants for the duration of 12
months that the goods contained not material or
fabrication defects at the time the risks passes.
This warranty (“Gewdhrleistung”) commences
upon delivery of the goods.

7.2 Warranty shall not be effected in the case of
improper utilization, faulty installation, incorrect
operation etc. No warranty shall similarly be
effected for losses which arise through the
operation of the goods together with such
appliances whose compatibility has not been
expressly confirmed in writing by Kitagawa GmbH.

7.3 The Purchaser shall notify Kitagawa GmbH of
any defects of the delivery in writing as soon as
such defects are detected under conditions of
normal business operations. Section 377 German
Trade Code applies.

7.4 In the case of defects the warranty shall be
effected at the option of Kitagawa GmbH by
subsequent rectification or substitute delivery
free of charge. If the subsequent rectification also
fails on the second attempt or in if the second
substitute delivery also contains defects or if
Kitagawa GmbH does not meet its subsequent
delivery or substitute delivery obligation within a
reasonable period, then the Purchaser shall be
entitled to a reduction of the purchase price or
rescission of the contract.

7.5 Claims for damages caused by defects shall be
excluded. This exclusion shall not apply in case a
defect has been fraudulently concealed, in the
event that life, body or health is injured and acts
of Kitagawa GmbH with intention or gross
negligence. In the case a guaranteed
characteristic of the goods should be lacking,
liability shall be restricted to the loss which is to
be expected in accordance with the customary
course of events. More extensive claims on
account of the faulty nature of the goods shall be
excluded. This shall also be applicable to the
reparation of consequential losses and to the
violation of ancillary contractual obligations.

7.6 The afore mentioned exclusion of liability shall
also be applicable to claims in tort and in
connection with the initiation, conclusion and
processing of a contract, not, however, in the case
of claims in accordance with the Product Liability
Act.

8. Retention of Title

8.1 Kitagawa GmbH shall retain title to all goods
until the payment in full of all receivables resulting
from the business relations with Kitagawa GmbH.
If the value of the collateral which is in existence
in favour of Kitagawa GmbH should exceed the
claims against the contract partner by more than
10 per cent in total, then Kitagawa GmbH shall be
obliged to release collateral at the request of the
Purchaser
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8.2 The Purchaser shall be entitled to resell the
goods subject to retention of title in customary
business transactions. For this case, the
Purchaser hereby assigns all claims arising out of
such resale, whether the goods have been
processed or not, to Kitagawa. Herewith,
Kitagawa accepts this assignment.
Notwithstanding Kitagawa’s right to claim direct
payment, the Purchaser shall be entitled to
receive the payment on the assigned claims. To
this end, Kitagawa agrees to not demand
payment on the assigned claims to the extent
the Purchaser complies with all its obligations for
payment and does not become subject to an
application for insolvency or similar proceedings
or to any delay of payments. Moreover, the
Purchaser shall not be entitled to pledge the
goods subject to retention of title or to assign all
claims to which it is entitled from a future sale of
the goods subject to retention of title against its
purchasers to Kitagawa GmbH by way of
security.

8.3 In the case of the processing or reconstruction
of the goods subject to retention of title by the
Purchaser, this shall always be effected for
Kitagawa GmbH. If the goods subject to retention
of title are processed with other articles which do
not belong to Kitagawa GmbH, then Kitagawa
shall acquire co-ownership to the new article in
proportion to the value of the goods subject to
retention of title to the other processed articles
at the time of processing. If the Purchaser sells
the goods subject to retention of title together
with other goods which do not belong to
Kitagawa GmbH, or after joining or processing,
then the assignment shall only be effected to the
amount of the outstanding invoices sum of the
respective goods subject to retention of title.

8.4 The Purchaser shall be entitled to collect the
assigned receivable in its own name. Kitagawa
GmbH shall, however, be entitled to revoke this
collection authority at any time, especially in the
case of default in payment by the Purchaser. In
the case of revocation the Purchaser shall be
obliged to provide Kitagawa GmbH with or to
surrender to it all necessary information and
documentation for the assertion of the assigned
receivables and to disclose the assignments to its
purchasers. In the case of default in payment by
the Purchaser Kitagawa GmbH shall be entitled to
notify its purchasers of the assignment.

8.5 The Purchaser shall be obliged to provide
Kitagawa GmbH with information at any time on
the where-abouts of the goods subject to
retention of title and on the receivables arising
from their resale. The Purchaser shall be obliged
to inform Kitagawa GmbH in writing of a seizure
by a third party of the goods subject to retention
of title or of the receivables assigned to Kitagawa
GmbH and it shall be obliged to draw the third
party’s attention to the rights of Kitagawa GmbH.
The Purchaser shall furthermore be obliged to
support Kitagawa GmbH upon the assertion and
enforcement of its rights against this third party,
especially at its expense to lodge the necessary
immediate remedies/appeals in order to
safeguard the rights of Kitagawa GmbH.

8.6 In case of default in payment on the part of
the Purchaser Kitagawa GmbH shall be entitled to
take back the goods subject to retention of title.
The Purchaser shall accordingly be obliged to
surrender these goods. The taking back of the
goods subject to retention of title does not
constitute a withdrawal from the contract, unless
Kitagawa GmbH expressly states such a
withdrawal in writing.

8.7 The Purchaser shall be obliged to treat the
delivered goods subject to retention of title with
care. It shall especially be obliged to take out
adequate insurance cover for the goods subject to
retention of title at its own expense against loss
or damage through fire, water, burglary or theft.
The Purchaser hereby assigns its corresponding
insurance claim to Kitagawa GmbH. Kitagawa
GmbH hereby accepts this assignment and states
the reassignment to the

Purchaser with the proviso that this shall become
effective if and as soon as the retention of title
has expired.

9. Final Provisions

9.1 The Purchaser shall not be entitled to assign
rights and obligations to third parties arising from
the contract concluded with Kitagawa GmbH
without the prior approval of Kitagawa GmbH.

9.2 The contractual relations between the
contracting parties shall be subject to the Law of
the Federal Republic of Germany. The provisions
of the Convention on Contracts of the
International Sale of Goods (CISG, Vienna
Convention) shall not apply to the contract
concluded with the Purchaser.

9.3 Venue for all disputes and types of
proceedings arising from or in connection with
the contractual relations between the parties
shall be Darmstadt, Federal Republic of Germany,
provided the Purchaser is a businessman.

9.4 Kitagawa GmbH shall be entitled to store and
to use the personal data to which it has obtained
access from the business relations with the
Purchaser under the terms of the German Data
Protection Act for its own business purposes.

9.5 If a provision of these General Terms of
Business or of the contract concluded with the
Purchaser should be or become ineffective, then
this shall not affect the effectiveness of the
remaining provisions of these General Terms of
Business or of the concluded contract.

KITAGAWA GmbH
Birkenwaldstrasse 38
D-63179 Obertshausen
FR-Germany

Telefon +49-6104-60009-0
Telefax +49-6104-60009-40

© 2023 Kitagawa GmbH

Notice:

The specifications provided in this catalogue are
believed to be accurate and reliable. Kitagawa
GmbH reserves the right to make changes to
specifications to improve manufacturing process
performance and reliability.

This catalogue is intended for representation only
and is not to form any part of any order.
Engineering specifications are available upon
request.

Any information/specification  supplied by
Kitagawa GmbH is based upon Kitagawa
Industries laboratory test data and is believed to
the reliable. It is recommended that our products
are tested by the customer to ensure suitability
for the intended application.

If any Kitagawa product is to be used in a life
threatening application (such areas as Medical
Automotive and Aerospace etc) the application
must be discussed with Kitagawa GmbH and its
written approval must be obtained.

Stand: Jun.2019
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KAKLG5 GLOBAL LOCATION

KITAGAWA INDUSTRIES CO.,LTD.

695-1, Higashiorido, Mukui-cho, Inazawa City,
Aichi Prefecture 492-8446, Japan

Tel: 81-587-34-3561 Fax: 81-587-34-3109
http://www.kitagawa-ind.com

KITAGAWA INDUSTRIES America, Inc.
2860 Zanker Road, Suite 10 2 San Jose,
California 95134 U.S.A.

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

KITAGAWA GmbH

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

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.

Unit G 24F, Times Fortune Building, No.88 FuHua Road 3,

FuTian District, Shenzhen City 518026, China
Tel: 86-0755-2396-3200 Fax: 86-0755-2396-3490

KITAGAWA ELECTRONICS(THAILAND)CO.,LTD.
Bangkok Free Trade Zone(BFTZ), 88/78 Moo15,
Bangsaothong,

Bangsaothong, Samutprakarn10540, Thailand

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

KITAGAWA ELECTRONICS(SINGAPORE)PTE.LTD.
2 Bukit Batok Street 23, #04-03

Singapore 659554

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

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

KITAGAWA INDUSTRIES(TAIWAN)CO.,LTD.
7F., No. 75, Hsin Tai Wu Rd., Sec. 1,

Hsi Chih Taipei Hsien, Taiwan 221

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

m KITAGAWA GmbH

BirkenwaldstraBe 38 63179 Obertshausen Germany
Phone: +49 6104 60009-0 Fax: + 49 6104 60009-40

E-Mail: sales@kitagawa.de

http://www.kitagawa.de
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