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-ﬁﬁﬁyuj—yj/.\ﬂﬂ]:ﬁ High-hardness Thermal Interface Silicone Rubber

{REEMEL/U—>d/s3/—b Low-hardness Thermal Interface Silicone Rubber Sheets
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O ERMIRIE L LBN-ETIFEES - TWVET,

OEFMILEN, BRI ILBEL. SV RERELET,

ORIMIMANDEN . AREEH BEEICTEAFEMEITENTVET,

O L\ EEEF TERATEET, (-40°C~180C)

*—hRDI) A=A AIVH ERHCREICHTBZEFHIET,

®The TC Series has excellent thermal conductivity several times higher than
that of common organic rubbers or plastics.

®Nearly all products are UL-certified for flame-retardancy.

®These products have fine electrical properties (electric non-conductivity, etc).

®These products are pliable and capable of close conformity to irregular or
complex surfaces.

®They are easy to apply and remove, and can be used for temporary
attachment.

®Can be used in a wide temperature range (-40 to +180°C).

*Silicone oil contained in the sheet may come to the surface when the sheet is used.

TIAAXAF /I TYU7 ) Thermal Interface Phase Change Materials
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O —TMHIZENTVET,

®Phase change materials are high-performance thermal interface sheets that
soften with heat. Heat softens the sheet for a better conforming fit, which
reduces thermal resistance. The result is superior dissipation of heat.

®Made of silicone, so they provide long-lasting, dependable performance.

@ Sheets are easy to handle.

®Reworkable.

BhLE /A AHEIEYTEEMESD) 3—> T Ls>—b Electromagnetic Noise Suppression and Thermal Interface Silicone Rubber Sheets
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O Et - B (BN TVET,
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TCEMDMEDR J How to Read Model Numbers of TC Series

®Thermally conductive sheets which also shield high frequency noise.
®Excellent heat resistance and flame retardancy.

®Excellent workability. The sheets are flexible and easy to cut to shape.
®Halogen-free, making these sheets eco-friendly.

®Can be used in a wide temperature range (-40 to +150°C).

*Silicone oil contained in the sheet may come to the surface when the sheet is used.

PI/E Thickness

)I-CdLIMITEPHEEERLTVET, AED1001E THRNo
The thickness of the TC Series product is specified by a two digit code
corresponcing to the thickness in millimeters muliplied by 100.

50 : /E Thickness 0.5mm
100 : /E  Thickness  1mm

51 Example

A4 Grade

A= I LM @O MER 21 TERLTOET,
The grade of the TC Series product is classified

according to the physical properties of the silicone rubber.

SEEM# )3T LII& High-hardness thermal interface silicone rubber
51 Example A AR(T Atype

EG:EG%#17 EGtype
EREESHH)I—JLINI& Low-hardness thermal interface silicone rubber
51 Example HS-1.4: HS-1.4247  HS-1.4 type

TXS :TXS&17  TXStype

TC-XX AA (XX XXX)

PA/E Thickness
247 Grade

IIIZE&DRIK Form

M FADFIAR Form
WE I TLIMTR&ROBRERLTVET,
The form of the TC Series product is shown at the end.

TO-XXX K& FTHIRESE  Cut sheet models
CP-TO-XXX : F+vy7& Cap type molded models
KT-XXX CFa—T & Tube type molded models

* F—F—XMRROBEIR. - —-DREES. TELENF AVET,
For custom-order models, the customer's order number and
dimensions can be added.



Shin-Etsu products — Effective tools in the quest for cool.

In addition to thermal conductivity, they also demonstrate the same electrical properties,
flame retardancy, and other fine properties typical of other silicones.

They are versatile, easy to use, and exhibit high thermal conductivity,

making them particularly useful for heat dissipation for heat-generating electronic devices.

A I Examples of application

Oh T ZZMKEL Heat dissipation of transistors

TERS —k Xy T WEF21—T
Thermal interface Thermal interface Thermal interface
silicone rubber sheet silicone rubber cap silicone rubber tube

—— E—hI2T —— E—hI2T [l =l 204

PP Heatsink rF2TXHE ——e Heatsink rF2TXHE ——e Heatsink
Transistor eatsi Transistor gats Transistor eatsin
HR —— HfR —— EHfR ——

Substrate —h Sheet Substrate Fvv7 Cap Substrate F1—7 Tube

{EEBEEREA>Y 0—> T L2—b Low-hardness Thermal Interface Silicone Rubber Sheets

OEFE Y ERFTF DS Heat dissipation of surface mount semiconductor chip @ EAREARDNIE, Heat dissipation of substrate

HWRZRF Semiconductor chip

E—b> 27 Heatsink
- E—b

Surface mount silicone rubber sheet ME—h Al
semiconductor chip Thermal interface
silicone rubber sheet E—Rs .
—bk>7 Heatsink
EAR
Substrate

T4 XF1/~< T U7 Thermal Interface Phase Change Materials

O EEFBIRIEF DS, Heat dissipation of surface mount semiconductor chip

E—h>27 Heatsink 4L Before Phase-change k% After Phase-change
. e — E—h> 27 Heatsink
TIAXFII=2TIT IV
Thermal interface T1ARF 1P FUF IV Phase Change Material
Phase Change Material

#B Heat Source

BB B LT B2 & TRMMBIKHA KR

BXREFBHERT Eif

Surface mount Substrate Improving close contact reduces
semiconductor chip thermal resistance.

BRLRE /A ZHIHEEE MU D—> 0 Ls— Electromagnetic Noise Suppression and Thermal Interface Silicone Rubber Sheets

OLSID /1 AR EBEh O yNT—TILD /A X ETER OERANRTFORE BRF A
Electromagnetic noise suppression and Electromagnetic noise suppression and Suppression of electromagnetic interference
heat conduction for LSI heat conduction for flat cable between devices within chassis

EMI-TCY—b
L e— EMI-TC sheet
- —e N — _ R
Heatsink +—— EMI-TCY—h Axo%— e ' .
m EMI-TC sheet Connector I — Flat cable T =
LSI EMI-TC—h TUNEARER Chassis
EMI-TC sheet Printed circuit board (PCB)



SEEREUI—>"JLINI&E High-hardness Thermal Interface Silicone Rubber =——

> —PF32AL4 7" Sheet Type

H—f%451%  General Properties

BB Grade TC-A Series TC-CG Series
BE parameter LB T e TC-20A | TC30A | TC45A | TC-B0A | TC-20CG | TC-30CG | TC-45CG | TC-80CG
& Color — REE S Darkblue KT Light reddish brown
X Thickness mm|  — | 020+005 | 03087 | 0455005 | 0.80%9" | 0202005 | 03097 | 045005 | 0.809"°
45K Features — —fRZAT General purpose —f&217 General purpose
AR Thermal Conductivity W/m-K IS0 220072 08 17
ASTM E 1530 1.1 1.9
#8588  Reinforced layer — £L  None AT AIAR Fiberglass
P FE Density at 23°C g/em3 | JIS K 6249 2.2 2.5
FEE Hardness Durometer A JIS K 6249 80 90
5[5RE)5RE  Tensile Strength MPa | JIS K 6249 5.7 25.9 241 20.4 9.3
5|Z4E3EE Tear Strength kN/m | JIS K 6249 8.0 70 81 70 24
187" Elongation % — 110 —
HEAFIEIREE  Dielectric Breakdown Voltage kV*1 | JIS K 6249 9 12 15 20 5 7 10 19
#EE Dielectric Strength kv*1| JIS C 2110 5 7 9 13 2 3 5 10
ATEIEANER  Volume Resistivity TQ-m | JIS K 6249 1.0 1.8 1.2 1.0
50Hz 4.8 3.8 4.2 4.3
E5EZR Dielectric Constant (¢) 1kHz JIS K 6249 4.8 3.8 4.2 4.3
1MHz 4.7 3.8 4.2 43
50Hz 5%103 7x103 6x103 5%103
;ﬁfﬁﬁsimon oty | 1KHZ | JISK 6249 4x10°8 4x10°8 3x10°8
1MHz 2x103 4x103 3103
BUEHL Thermal Resistance T0-9P °C/W | HHEE [ 075 1.20 1.70 2.60 0.48 0.70 10 | 130
HEPRAME*2  Flame-Retardance UL94 — V-0 V-0
(ERT 4B Lot sloume ontent P |t A s 10> (S D3-10) 10>(S D3-10)
(7 stk soe 2—bh Sheet mm 300x1000 320%1000 ‘ 300x1000
O—JL Rol — —

BHEEMERT 2147 (AVZ1LT) AV Type with adhesive on single-sided

FMIEHT Thermal Resistance T0-3P °C/W Srﬁiﬁzﬁuﬁﬁod — 0.93 ‘ 1.39 1.57 1.92

HEPAME*2  Flame-Retardance UL94 = — V-0

ZHE 41X Stock Size Z7h St mm — — ‘ — — 300<1000
H—)b Rl = 320mmx50m 320mmx25m|  —

*1 I—PDRESIIZHRDEL Depends on the thickness of each product. %2 ULEX{S&&[771JVNo.E 48923] Approved products for UL94 [ File No.E 48923 ].
*3 EtE{#E Calculation value

WK Form

BN VXZDECEOE-ATEFEDZERE LD HYET,  The TC Series are available in four standard models tailored for use with
a variety of transistor types.

TCI =X WAWALERIRICIN T § 32 &N TEEY, TC series products can be manufactured to custom shapes and forms upon special request.
F—HE— AR @EIHF LD, Yt EFTIEE I, Contact your local sales representative for details.



TC-FG Series TC-EG Series TC-BG Series TC-TCP TC-TCI
TC-20FG | TC-30FG | TC-45FG | TC-20EG | TC-30EG | TC-45EG | TC-2086 | TC-30BG | TC-45BG | TC-80BG | TC-1STCP | TC-15TCI
WREE Light blue KB Light blue At White B> Pink
020005 | 0309 [04520.05 | 020+005 | 0308 | 0455005 | 0202005 | 0.309" | 045+005 | 080" 0.15:0.03
hEREZAT Medium thermal conductivity SHREZAT High thermal conductivity SHYRE R High thermal conductivity =  High insulation
25 3.1 7.3 0.6+ 0.6%
3.3% 45 5.0 115% | 1.15%
HZRAJEZX Fiberglass HZRAYAZX Fiberglass HZRATAX Fiberglass :Ef;[’)fz 7,,€N :f'MEFWM
3.0 3.1 15 2.14 2.18
90 95 90 — —
18.0 17.0 15.0 22.0 16.8 14.9 51.0 49.0 14.0 51 46
70 50 55 76 53 59 197 223 209 54 84 60
— — — 47 50
4 7 8 4 7 8 7 12 16 21 12,5 12.0
2 5 6 2 5 6 2 5 7 12 9.9 95
25 10 19 25 10 19 8 10 9 1 — —
6.1 6.5 3.0 3.1 2.9
6.1 6.5 3.0 3.1 2.9
6.0 6.4 3.0 3.1 2.9 SO AT
3)(10-3 4)(10'3 3)(10-3 5)(10—3 9)(10-3 Not applicable for thin film.
6x103 7x103 2x10-3 5x10-3
5%103 5%103 2x1073
0.21 0.43 0.53 0.15 0.30 0.45 0.11 0.26 0.35 0.46 0.65 0.64
V-0 V-0 V-0 V-0 V-0
10> (= D3-10) 10> (= D3-10) 10> (= D3-10) 10> (= D3-10)
3301000 300%400 210x270 3001000
— — — 300mmXx60m
0.80 0.90 1.20 — 0.49 0.73 0.85 0.92 —
V-0 — V-0 ‘ v-\{-gqﬁu%iem
_ — 200X260 —
320mmx50m | 320mmx40m | 320mmx25m — _ — | 300mmxs0m
(FRARETIEHEE A  Not specified values)
‘ 22.0+0.5mm ‘
130.5mm ‘M>{ 77 I 36.0£0.5mm |
i ‘ 24.4+0.3mm
_
. H—— /9 . N
$3.0°3%mm § % ¢3v3f8?mm/ § 5 #3.2'3Fmm E, uﬁl $ ‘ $ % joE"
A= : 2l s g
e § ) g ) 2-¢>3.3*,8$mm/ % "
!

TO-220%!  Model T0-220

TO-3PE!  Model T0-3P

TO-3PLE! Model TO-3PL

TO-3P2%!  Model T0-3P2



EEMICBN -FvyT 21T capType

B—f%451%  General Properties

W crade TC-A-CP Series TC-C-CP Series TC-S2-CP Series
N AVET3E Test ethod TC-30A | TC45A | TC-80A | TC-30C | TC4SC | TC-A0C | TC-302 | TC-4552 | TC-80S2
& Color — BEE € Dark blue IRFRMBE  Light reddish brown ZE Brown
JE& Wall Thickness mm = 0300 ‘ 045798 ‘ 0.8070" | 0.30"° ‘ 045798 ‘ 0.8070" | 0.30701° ‘ 045798 ‘ 0.80:0"°
4R Features — —#% 217 General purpose FEYRE R T Medium thermal conductivity | E1 2 {=E R -1 High thermal conductivity
IS0 22007-2 0.8 18 2.0
HAREHR  Thermal Conductivity W/m-K
ASTM E 1530 1.1 15 2.0
TR Density at 23°C glem3 | JIS K 6249 2.2 26 2.9
BB Hardness Durometer A JIS K 6249 80 88 75
BI3RVIAE Tensile Strength MPa | JIS K 6249 5.7 3.2 3.0
B|BUXE Tear Strength k/m | JIS K 6249 8.0 9.8 6.0
{80 Elongation %| JIS K 6249 110 100 100
HEARIEBIT Dieectic Breakdown Vohage1 KV | JIS K 6249 | 12 15 20 12 15 22 6 9 14
THEE Dielectric Strength*1 kv | JIS C 2110 7 9 13 10 13 18 5 7 12
TR Volume Resistivity TQm| JIS K 6249 1.0 3.2 35
50Hz 48 6.0 6.4
SFER Dilectric Constant(e) kHz | JISK 6249 48 6.0 6.3
1MHz 47 6.0 6.2
50Hz 5%10-3 6x10-3 4x103
iiﬁﬁsimon oy || JISK G249 4x103 3%103 1%10°3
1MHz 2x10-3 2x10-3 4x10-4
HAEHL Thermal Resistance T0-3P oW | HERIEE |4 90 ’ 1.70 ’ 2.60 0.68 ’ 0.95 ’ 1.6 0.4 ’ 0.6 ’ 11
HEPAME*2 Flame-Retardance UL94 — V-0 V-0 V-0
EAFYOEY B Lovmenarvegitsioare et pm | AT 10> (3 D3-10) 10> (3 D3-10) 10>(= D3-10)
*1 BXIBEIDEE Depends on the thickness of each product. (FIRETIEHYEEA Not specified values)

*2 ULERIS& [ 771)UNo.E 48923 Approved products for UL94 [ File No.E 48923 |.

WK Form B X Dimensions
EEFEEHEEN0.E19626455 IRE Parameter S45F Outside dimensions (NS
The cap type products are registered Wall thickness
under Japanese Patent No. 1962645. S82 Grade & width(mm) | &=& Length(mm) | E& Thickness (mm) (mm)
Wi ~ B& TC-30A (CP-T0-220) 11.4205 215+1.0
_ Wmhﬂ ‘ Thickness TC-30C 5.840.3 0.30'¢"
pePEeEePeEeoos o emTT 9 TC-30S2 (CP-T0-3P) 175205 28.5+1.0
i 1 | E TC-45A (CP-T0-220) 11405 21.541.0 5.8+0.3 o
I ' ! TC-45C 0.45705
I o o | : TC-4552 (CP-T0-3P) 17,5405 28.5+1.0 5.9:0.3
® 1 | E TC-80A (CP-T0-220) 121405 21.8+1.0 6.50.3 s
: P ; TC-80C 0.80%"
I o : TC-80S2 (CP-T0-3P) 182405 28.8+1.0 6.6+03

TCIU=ZUB WBWALETIRICIN T § 32N TEEY
F—F— AR @EZHLORRIE, Yt FTIERZE,
TC series products can be manufactured to custom shapes
and forms upon special request.

Contact your local sales representative for details.



SEEREUI—>JLINI5 High-hardness Thermal Interface Silicone Rubber

EEMICBNSEF2—T 247 Tube Type

H—f%451%  General Properties

B Grade TC-A-KT Series
— AVETE Test ethod TC-30A ‘ TC-45A ‘ TC-80A
& Color — BESE8 Darkblue
JE& Wall Thickness mm = 030310 ‘ 0.45+0.05 ‘ 0.80:31°
B Features — —f&Z4 7 General purpose
1SO 22007-2 0.8
A= Thermal Conductivity W/m-K
ASTM E 1530 1.1

ZREE Density at 23°C g/cm3 JIS K 6249 2.2
FEE Hardness Durometer A JIS K 6249+*3 80
5|3RV)EEE Tensile Strength MPa | JIS K 6249*3 5.7
5|Z4X5RE Tear Strength kN/m | JIS K 6249%*3 8.0
{80 Elongation % | JIS K 6249%3 110
HEARBIREE Dielectric Breakdown Voltage™ 1 kv JIS K 6249 12 15 20
HEEE Dielectric Strength*1 kv JIS C 2110 7 9 13
ATEIRHLER  Volume Resistivity TQ:m JIS K 6249 1.0

50Hz 4.8
SHEE Dielectric Constant(e) 1kHz JIS K 6249 4.8

1MHz 4.7

50Hz 5%103
iﬁﬁﬁsimon S 1kHz JIS K 6249 4x10°3

1MHz 2x10-3
AR Thermal Resistance T0-3P ow | SHAEER 1.20 1.70 2.60
HEPRME*2  Flame-Retardance UL94 — V-0
EAFO% 4> 8 Low-molecular-weight siloxane content ppm Shﬁggﬁ“ﬁﬁ : 10>(Z D3-10)

*1 B33 ZEADEL Depends on the thickness of each product. *2 ULER#S&[771/VNo.E 48923] Approved products for UL94 [ File No.E 48923 ). (R1&1ETIZH)ER A Not specified values)
*3 25 8L NIVICTRIE Test piece: Dumbbell shaped test piece 2.

BY X Dimensions

J5H Parameter P34% Inside diameter RS Length PA/E wall thickness
BUGhE Grade (mm) (mm) (mm)
3UN 4 2y
WK Form (KT-95) 25L $9.541.0 25+1
’ (KT-95) 30L 301
<« AE Inside diameterj (KT'1|]7)25L 25+1
- 10.7%1. = 010
- TC-308 (KT-107)30L 10710 301 0.304
i i (KT-135) 25L 25+1
! ! 13.5+1.0
- i i (KT-135) 30L ¢ 301
g i —>i <P Wallthick o +
s ! i all thickness (KT-107) 25L $10.741.0 25+1
Wl : (KT-107) 30L 30+1
| i . x + +
L : TC-45A (KT-135) 25L 135410 25+1 0.45%+0.05
e N (KT-135) 30L 301
Nt < (KT-170) 35L $17.0+1.0 351
- +
(KT-107) 25L $107+1.0 25+1
TCIU—XIE WBLAEHRICH T T 3 EN TEET, (KT-107) 30L 301
F—F—ARRECFHFLOBEIE, Y ETTEE T, TC-80A (KT-135) 25L 25+1 0.80:01°
TC series products can be manufactured to custom shapes (KT-135) 30L $13.5+1.0 30+1
and forms upon special request.
Contact your local sales representative for details. (KT-170) 35L $17.0+1.0 351




T —4 Data

W150CTOMAKERFER  Test condition: 150°C

247 Type JHE Parameter JRREME Status Value 200h 500h 1000h
ﬁiﬁn;;%ﬁgiéter A 80 86 90 93
ﬁf&ﬁal Resistance G 1.70 1.70 1.70 1.80
TC-45A fgqile;;ie}ci_tric Strength kv 9.0 8.0 8.0 8.0
g?ﬁﬁ%ffidown Voltage & 15.0 14.0 15.0 15.0
?elzfi:)eggfength MPa 6.8 6.9 7.5 7.6
ﬁl?fn eZJDEllJ)r(o_mitér A 90 20 91 92
ﬁz%rizl Resistance cw 1.00 1.09 1.13 1.20
TC-45C6 D aic Stenath KV 5.0 5.0 5.0 50
gﬁ;jiﬁ?fimwn Voltage kV 10.0 11.0 11.0 12.0
$elr2§i:)e;§tfength MPa 20 22 22 21
ﬁliﬁn ez;l;)r(ojnée?t/:r A 90 91 90 92
iﬁ:ﬁrzl Resistance oW 0.53 0.56 0.58 0.65
TC-45FG i strength KV 6.0 6.0 6.0 6.0
Eﬁ;ﬁ?ﬁffidown Voltage 35 8.0 8.0 8.0 7.0
?elrifi:()eg?:ength MPa 15.0 14.0 15.0 14.0
ﬁlif’i‘l ez;lDEllJ)r(o_mztir A 95 94 95 95
ﬁfr&rizl Resistance W 0.45 049 0.50 0.58
TC-45E6 i strength KV 6.0 6.0 6.0 6.0
g?ﬁﬁ%iidown Voltage & 8.0 8.0 8.0 7.0
?elzfi:)e%fength MPa 14.9 13.0 14.5 14.8
Ifl?r%_n ezllijfo;itir A 90 920 92 94
ﬁzﬁzl Resistance oW 0.35 040 0.40 0.45
TC-458G E‘ljefgnc Strength kv 7.0 7.0 75 7.0
g?jiﬁ?fidown Voltage kV 16.0 16.0 17.0 16.0
?J:fi:fffength MPa 49.0 49.0 49.0 49.0

(FRIBIETIZHY)EE A Not specified values)




SEERE#UI—>JLINIE5 High-hardness Thermal Interface Silicone Rubber

Wi aEE (EEZ{EZFE) Solvent Resistance (Weight change)

(%)
247 Type
TC-45A TC-45CG TC-45FG TC-45EG TC-45BG

A5 Solvents

#Hi7K  Pure water 0.2 0.3 0.3 0.2 0.4
I4&/—JV Ethanol 1.7 1.6 1.4 1.3 2.1
T b2 Acetone 1.2 1.2 0.8 1.3 2.2
NLVI> Toluene 2.3 2.1 0.8 0.9 2.0

[RIEAE] 7 A>T )b 20mm x 30mm, B> 7 IV E&AEIHIC102 iR EL. B T202 BB ICAE
[Test conditions] Test piece: 20mm x 30mm, Immersion time: 10 min. in each solvent, Exposure time: 20 min. at room temperature

WS OO TRV EERIRIT Torque for thread fastening vs. Thermal Resistance

2
18
16
2 14
o
; 5
o
o e
& 2
o
= 08
£
[<t]
2 o6 — TCA
0.4 TC-CG
TC-FG
0.2 TC-EG
TC-BG
0
2 4 6 8

2T DFFDFHINIVY
Torque for thread fastening (kgf-cm)

5> Z4 Transistor: T0-3P
ENANEF Applied power: 5V x 2A
> 7 ILEX Thickness of test piece: 0.45 mm



REEMEUD—>Td/Ls—P Low-hardness Thermal Interface Silicone Rubber Sheets = —————

W—#%451 General Properties

RRE Gnoe TC-100HSV-1.4 _ TC-1008P-1.7 _ TC-100THS
BITEA T Test Method (100: E#1.0mm%7R7) (100: E#1.0mm%7R7) (100: E#1.0mm%7R7)
1EE Parameter 100" shows 1.0 mm in thickness. 100" shows 1.0 mm in thickness. 100" shows 1.0 mm in thickness.
& Color — K& Gray k& /7~ Gray/Reddish brown | JRFRZEE Light reddish purple
1ZHES —R X Sheet Size mm — 300%400 300%400 300%400
18 Structure — BiZ Single layer 84  Composite BZ Single layer
JEZ Thickness mm — 1.0 1.0 1.0
R Density at 23°C g/cm3 JIS K 6249 25 2.3 29
FEX*1 Hardness Asker C — 25 2 30
HEIFIEIREE  Dielectric Breakdown Voltage kV JIS K 6249 23 20 20
fiHEE[E Dielectric Strength kv JISC 2110 18 16 15
i . stE{E

LEZt Specific Heat Jig-K Calculatedl\_/alue 0.89 1.04 0.85

1S0 22007-2 1.2 1.5 2.1
HREH  Thermal Conductivity W/m-K

ASTM E 1530 1.4 1.7 2.5

o . ° LWAHBIE &

ERAEHL  Thermal Resistance C/W ST I 1.08 1.00 0.63
EEMRAME  Flame-Retardance UL94 — V-0 V-0 V-0
ERFIIEY R Lovnobmuarittsioare et ppm | SR 260(3 D3-10) 200(3 D3-10) 660 (3 D3-10)

*1 BB BIommOEEERREMS Y- T LE2HMER TAE
Hardness (Asker C): Measured using 2 overlapping sheets (thickness: 6mm) of low-hardness thermally conductive silicone rubber.

SEmE Grade TC-xxxHSV-1.4 TC-xxxSP-1.7 TC-xxxTHS
0.5mm 0.63 0.57 0.37
1.0mm 1.08 1.00 0.63
1.5mm 1.49 1.28 0.92
B &L BHIEH oW 2.0mm 1.83 1.55 1.13
WA R AT AL T LTS 2.5mm 2.15 1.82 1.22
3.0mm 2.59 2.10 1.47
4.0mm — 2.61 —
5.0mm — 2.72 —
.oUxU. .UU£U. .oUxU.
o L0010 D18 105 s atazs soazs SIS 1S 200
CoTT T 4.00+0.25, 5.00+0.30 CoTT e e

W& Structure

O HES —bk Single layer sheet
HSV-1.4 /THS / SPA-3.0 / TXS / TXS2 Series

EREESEEE)I— T L (HEHE)
Low-hardness thermally conductive silicone rubber (Double-sided adhesive)

— (RET VL GRYIFLY)
Carrier liner film (Polyethylene)

—— RE T 1IVL(PET)

Carrier liner film (PET)

* IR IRETVLERID U THENZE,  Please release the Carrier liner film when using.
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TC-100THE TC-100SPA-3.0 TC-100TXS TC-100TXS2 TC-100TXE
(100: E#1.0mm%7RY) (100: E#1.0mm%7RY) (100: E#1.0mm%7RY) (100: E#1.0mm%7RY) (100: E#1.0mm%7RY)
"100" shows 1.0 mm in thickness. "100" shows 1.0 mm in thickness. *100" shows 1.0 mm in thickness. "100" shows 1.0 mm in thickness. "100" shows 1.0 mm in thickness.
KEBIRIER  Light blue/Light reddish purple K& Gray K& Gray K€ Gray IR /K Light blue/Gray
300x400 300x400 300x400 300x400 300x400
& Composite BZ Single layer BifZ Single layer Bi[Z Single layer & Composite
1.0 1.0 1.0 1.0 1.0
2.9 2.4 3.1 3.1 3.1
30 4 45 20 20
20 = 20 21 21
12 = 18 17 20
0.85 0.94 0.83 0.83 0.83
2.1 2.3 3.3 3.3 3.3
2.5 3.0 5.0 5.0 5.0
0.66 0.42 0.40 0.35 0.48
V-0 V-0 V-0 V-0 V-0
660 (= D3-10) 200(% D3-10) 240(% D3-10) 600(% D3-10) 240(% D3-10)

TC-xxxTHE TC-xxxSPA-3.0 TC-xxxTXS TC-xxxTXS2 TC-xxxTXE
0.41 0.26 0.25 0.18 0.29
0.66 0.41 0.40 0.37 0.48
0.97 0.50 0.53 0.51 0.54
1.28 0.65 0.67 0.64 0.71
1.51 0.77 0.82 0.73 0.92
1.62 0.85 0.93 0.85 1.00
— — 1.23 1.09 1.26
— — 1.54 1.31 1.55

0.50+0.10, 1.00+0.15, 1.50+0.15
2.00+0.20, 2.50+0.25, 3.000.25

0.50+0.10, 1.00+0.15, 1.50+0.15
2.00+0.15, 2.50+0.20, 3.00+0.25

0.50+0.15/-0.05, 1.00+0.15
1.50+0.15, 2.00+0.20, 2.50+0.20
3.00+0.20, 4.00+0.20, 5.00+0.30

0.50+0.15/-0.05, 1.00£0.15, 1.50£0.15
2.000.15, 2.50+0.15, 3.00+0.15
4.00+0.15, 5.00+0.30

0.50+0.15/-0.05, 1.000.15
1.50+0.30/-0,2.00+0.25,2.50+0.25
3.00+0.25, 4.00+0.25, 5.00+0.30

®#E & —b Composite sheet

THE / TXE Series

AR RREERME SN YT
Adhesive side: Low-hardness thermally conductive silicone rubber

—— (RETILLCR)IFLY)

Carrier liner film (Polyethylene)

— {REET 1 JLL(PET)

FEMEER: BREMES)D—T L

Carrier liner film (PET)

Non adhesive side: Thermally conductive silicone rubber

TC-SP-1.7 Series

(JRIBMETIEHEL A Not specified values)

thEAl: RREEREE )T 4
Adhesive side: Low-hardness thermally conductive silicone rubber

+— FEREE A

Non adhesive side:

HIRIOZANEz G M) T—2T L

Thermally conductive silicone sheet rainforced with glass fiber

— RET VL

Carrier liner film
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T —4 Data

TC-HSV-1.4 Series
BEREETEEEMME compressive Load and Compressibility

40

S
= 30
=
2
fd
S 20
£
8 ~—— TC-50HSV-1.4
@ " TC-100HSV-1.4
i —— TC-200HSV-1.4
TC-300HSV-1.4
ol
0 0.5 1.0 15 2.0 2.5 3.0

[E#&TIE Compressive load (MPa)

#BITESRM Conditions: E#MEEE Compression rate 0.5 mm/min.
#5tBRHi& Test Dimensions:10 x 10 mm

WX Z 1t Hardness Change

60
50
S
8 40
[Z]
=
2 30
g
2
Z 4
<
= 2 —— 150
>fU o o,
B -40°Ce—125T
—— 85C/85%RH
0
0 250 500 750 1000

I—J 785 Aging time(h) /44 7JLEL Number of cycle (B Times)

*BEI6mmND > —h a2 E 1 TRIE Measured using 2 overlapping sheets (Thickness:6mm)

Wi iRU% I EEZ 1L Breakdown Voltage Change

30
<
S 25
]
S *—— .
= 204»-<;/"
=
o
2
S 15
o
_H
I ——150C
" -40°C—125C
§ 5 —— 85°C/85%RH
® 0
0 250 500 750 1000

I—J 78ER Aging time(h) /4 7JLE Number of cycle (B Times)
#*>—ME# Thickness:1mm. FERME Pressure rising rate: 1kV/s

W{AFEEITZTEZ1E volume Resistivity Change

1.0.E+15
E
<
g
2= 10E+14 >
=
@
3 * g
[a=
®» 1.0E+3
£
=
S
= ——150C
5
H 1.0.E+12 A0C125C
-5 —— 85°C/85%RH
HI
-
¥ 10k
0 250 500 750 1000

I—JL R Aging time(h) /4 7L Number of cycle ([ Times)
*—NE& Thickness:1mm. F+— &£ Charging voltage:500V

BT FEFRE L Z/IEH compressive Load and Thermal Resistance

3.0
= 300HSV-1.4
S 25
K
5 20 _ 200HSV-1.4 _
% A @ L 0O
< 15
g 100HSV-1.4
210
; 50HSV-1.4
w05 - - - bt het
&
0
0 5 10 15 20 25 30 35
& Compressed load (kPa)
*ET)Le—%— Model Heater:TO-3PE!  FfNE /1 Applied Power:28W
*$ERRETNE Contact area: 7cm?
WK HTZ (b Thermal Resistance Change (150°C)
3.0
= 25 3.0mm
e
E 20
s A 2.0mm
@ L N
4
2 15
=
£ 1.0mm
5 10
=
= 0.5mm
8 o o
5 08
&
0
0 250 500 750 1000
I 7R Aging time(h)
WK Z 1L Thermal Resistance Change (85°C/85%RH)
3.0
= 25 3.0mm
s
Y
g2 20
k4 P ° 2.0mm
4
2 15
g
< 10 1.0mm
2
- 0.51
g PY ° 5mm
5 08
0
0 250 500 750 1000
I 7B Aging time(h)
W IEHZ ML Thermal Resistance Change (-40°C to 125°C)
30
B}
S 2.5 3.0mm
=
2 20
£ o o 2.0mm
R 4 L 4
2
& 15
E
s 1.0 1.0mm
= 0
—— .5mm
2 hd o
= 0.5
w
0
0 250 500 750 1000

S 7V Number of cycle ([E] Times)



(KEERE>UID—>TL>—P Low-hardness Thermal Interface Silicone Rubber Sheets

TC-SP-1.7 Series

BEERELEMEM Compressive Load and Compressibility Wi E EBIE T compressive Load and Thermal Resistance
40 5.0
B
X £ 40
2 < 500SP-1.7
= 30 5 S
= 2 30| 400817
2 —— 50SP-1.7 2
g2 1008P-1.7 = 3008P-1.7
S —— 200SP-1.7 £ 20
70— -
E o 3008P-1.7 £ 2003P-17 o o . .
e 400SP-1.7 E 10 100SP-1.7
5008P-1.7 = 50SP-1.7@—— PY ° ° °
ﬁé v 4 v
0 0
0 05 1.0 15 20 25 3.0 0 5 10 15 20 25 30 35
E#ERIE Compressive load (MPa) & Compressed load (kPa)
*BIFESM Conditions: E#M&RE Compression rate 0.5 mm/min. *ET)LE—%— Model Heater: TO-3PE.  FIfNE /1 Applied Power:28W
#5tBRHi& Test Dimensions:10 x 10 mm *$EALETE Contact area:7cm?
WP EZ 1L Hardness Change WK 3T Z (L Thermal Resistance Change (150°C)
12 25
10 % 20 3.0mm ‘
S £
5 s E o——o— 2.0mm l
< g 15 ®
3 6 § I
g g 10 1.0mm
= 4 —— 150C 2 . . 0.5mm
v . . = ¢ ?
® -40C—125C 2 05
—— 85°C/85%RH B
4 &
0 0
0 250 500 750 1000 0 250 500 750 1000
I—J 7R Aging time(h) /41 27JLE Number of cycle ([ Times) IR Aging time(h)
*EI6mmND > —h a2 E 1 TRIE Measured using 2 overlapping sheets (Thickness:6mm)
WiE#F U IEEEZ 1L Breakdown Voltage Change W& EHTZ ML Thermal Resistance Change (85°C/85%RH)
30 25
?, E 3.0mm
5}
E 25 S\’ 20
S — Y
i " 5_\ * 8 2.0mm —*
= < o
s B 15
ERE &
o s 10 1.0mm
£
_H =
P%IfT 10 ——150C E ® . 0.5mm
Ly -40°C+—125C g 05
§ 5 —— 85°C/85%RH w
2 0 & )
0 250 500 750 1000 0 250 500 750 1000
I—J 785 Aging time(h) /4 7JLEL Number of cycle (B Times) I—-TL 7R Aging time(h)
*—NEH Thickness:1mm, BEEE Pressure rising rate: 1kV/s
W{AFEEITZTEZE volume Resistivity Change W& IEHTZ ML Thermal Resistance Change (-40°C to 125°C)
1.0.E+15 25
B s |
é ——150C E 3.0mm
= 10E+14 -401C-—125%C £ 2'01
= —— 85°C/85%RH 8 - - 2.0mm
Z g » =
8 % 15
< 3
o 1083 + < r 1.0mm
E| g 10
.> E ® Y 0.5mm
B 1.0E+129 e = T T
g 2 05
B ®
i =
s &
¥ 10 0
0 250 500 750 1000 0 250 500 750 1000
I—J 78R Aging time(h) /41 27JL% Number of cycle (Bl Times) 1 7IVE Number of cycle (Bl Times)

*—NE & Thickness:1mm, F+— &£ Charging voltage:500V



TC-THS Series

BEBHRELEMEM compressive Load and Compressibility BT FERE L Z/IEH compressive Load and Thermal Resistance
40 3.0
B
= e 25
Y s
= 5 20
3 2 300THS
5 2 < 15
5 =
8 — 50THS £ 200THS&— * ° ° °
@
@ 0 100THS £ 10 L
—— 200THS < 100TH
H / 300THS % 05| 50THS®— = ° ° °
0 0
0 05 1.0 15 20 25 3.0 0 5 10 15 20 25 30 35
E#EFIE Compressive load (MPa) & Compressed load (kPa)
*BITESF Conditions: [E#M&RE Compression rate 0.5 mm/min. *ET)Le—%— Model Heater: TO-3PE.  FIfNE /1 Applied Power: 28W
#5tBRHi& Test Dimensions:10x 10 mm *$EARENE Contact area: 7cm?
WP EZ 1L Hardness Change WK 3T Z (b Thermal Resistance Change (150°C)
70 167
>
60 S 14 3.0mm
b S
S 5 3 12
u 8 — o o 2.0mm
= s 10 T —9
= 40 @
% g 08
g 304 E 06 1.0mm
20 — 150C E
& -40C—125C = Py ¢ 0.5mm
+
10 —— 85°C/85%RH H 02
&
0 0
0 250 500 750 1000 0 250 500 750 1000
I—J 7R Aging time(h) /41 27JLE Number of cycle (| Times) IR Aging time(h)
*BEI6mmND > —h a2 E 2 TRIE Measured using 2 overlapping sheets (Thickness: 6mm)
WiE#F U IEEEZ 1L Breakdown Voltage Change W& EHTZ (L Thermal Resistance Change (85°C/85%RH)
30 16 |
i —~
S 25 o = 14 3.0mm
g o —2 S
5 - A 4 12
T 2 iy e— | 20mm |
g £ 10 °
ERRE 2 08
55 E 06 1.0mm
H o1 . 5
o o 1eoe E 0.4 0.5mm
#® -40°C—125C s o \d -
§ 5 —— 857C/85%RH % 02
2 0 &
0
0 250 500 750 1000 0 250 500 750 1000
I—J 7RER Aging time(h) /4 7JLEL Number of cycle (B Times) I—-TL 7R Aging time(h)
*—NEH Thickness:1mm, BEEE Pressure rising rate: 1kV/s
W{AFEEIIZEZ1E volume Resistivity Change W& IEHTZ (L Thermal Resistance Change (-40°C to 125°C)
1.0.E+15 16
GE- ——150C = 14 3.0mm
= 10E+14 :5008;1/15';0 f; 12
= I % o 1\ - .
2 £ 10 -~ ° 2.0mm
< > 2
2 < = 1.0mm
= E 06
O 10E+12 = 04 0.5mm
8 g o o -
& 02
i ®
¥ 10k 0
0 250 500 750 1000 0 250 500 750 1000
I—J 78R Aging time(h) /41 27JLE Number of cycle (Bl Times) 1 7IVE Number of cycle (Bl Times)

*—NE & Thickness:1mm. F+—&E Charging voltage:500V



(REERE>UID—>TL>—P Low-hardness Thermal Interface Silicone Rubber Sheets

TC-THE Series

BT EREEEHME compressive Load and Compressibility BT FEFEE L Z/IEH compressive Load and Thermal Resistance
40 3.0
B
= S 25
5 5
= 5 20
g % 300THE
E 20 < 15
[}
3 — B0THE g 200THE®—— ® ° ° 7Y
W 100THE £ 10
= 10  200THE < 100THE
H 300THE & 05 50THE®————o ° o o
&
0 0
0 05 1.0 15 2.0 25 3.0 0 5 10 15 20 25 30 35
E#ERIE Compressive load (MPa) & Compressed load (kPa)
*BITESMF Conditions: [E#M&RE Compression rate 0.5 mm/min. *EF)Le—%— Model Heater: TO-3PE.  FIfNE /1 Applied Power:28W
#5tBRHi& Test Dimensions:10 x 10 mm *$EAETE Contact area:7cm?
WP EZ 1L Hardness Change WK HTZ (L Thermal Resistance Change (150°C)
70 18
g |
60 s 16
. 4 S 14 3.0mm
5 E 1.2
2 s 1
2 4w 2, e | 2.0mm
2 8 T
-] o
s = 0.8
< <4 £ 1.0
E 20 — 150C E 08 mm
X -40C+—125C 2 046 = T 0.5mm
+ - A 4
10 —— 85°C/85%RH = o0
0 0
0 250 500 750 1000 0 250 500 750 1000
I—J 7R Aging time(h) /41 27JLE Number of cycle (& Times) I-JLJRER Aging time(h)
*BEI6mmND > —h a2 E 1 TRIZE Measured using 2 overlapping sheets (Thickness:6mm)
WiE#F U IEEEZ 1L Breakdown Voltage Change W& 3EHTZ (L Thermal Resistance Change (85°C/85%RH)
~ 30 18
g < 1ol
S 2 - = 3.0mm
D & (&}
§ 00— <> L
= 20 S 12
S s 2.0mm
g k7] °
2 g 1.0 o
s = 08
£
H = 1.0mm
ﬁ 10 E—y— z 06
b -40°C—125C g 04 0.5mm
§ 5 —— 85°C/85%RH = g0 h
2 0 e )
0 250 500 750 1000 0 250 500 750 1000
I—J 785 Aging time(h) /44 7JLEL Number of cycle ([ Times) I—-TL 7R Aging time(h)
*—NEH Thickness:1mm, BEEE Pressure rising rate: 1kV/s
W{AFEEITZTEZE Volume Resistivity Change W& IEHTZ ML Thermal Resistance Change (-40°C to 125°C)
1.0E+15 1'3|
E —
g ——150C = 16 a0
c AN st DEY S5 .0mm
= 1.0E+14 40C+—125C £ 14
= —— 85°C/85%RH 3
3 g 1.2
B y — -
£ 1.0E4+13¢ * g ? -
o 1.0E+ I
5 > 5 08
= S 06 1.0mm
B 1.0E412 =
= = 04 0.5mm
= = o o
fut %«\; 0.2
¥ 10EmMm 0
0 250 500 750 1000 0 250 500 750 1000
I—J 78R Aging time(h) /41 27JL% Number of cycle (Bl Times) Y1 7IVE Number of cycle (Bl Times)

*—NEH Thickness:1mm, F+— &£ Charging voltage:500V
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TC-SPA-3.0 Series

BEREETEEEMME Compressive Load and Compressibility

70
60
=
2 50
=
(%]
g w0 —— 50SPA-3.0
E 4 100SPA-3.0
3 —— 150SPA-3.0
B 90 200SPA-3.0
‘flﬁ 250SPA-3.0
10 300SPA-3.0
0
0 0.2 0.4 0.6 0.8 1.0
[E#&FIE Compressive load (MPa)
*BIESAF Conditions: FE#EBIE Compression rate:0.5mm/min
*iXBX~Ti% Test Dimention:10x10mm
WX Z 1t Hardness Change
16
S 12
g .
[Z]
<< o
ER
5
=
<
- —— 150C
i “ -40C+—125C
—— 85°C/85%RH
0
0 250 500 750 1000

I—J 785 Aging time(h) /44 7JLEL Number of cycle (B Times)

*BEI6mmND > —h a2 E 1 TRIE Measured using 2 overlapping sheets (Thickness:6mm)

WK Z b Thermal Resistance Change (85°C/85%RH)

HIKHT Thermal Resistance (°C/W)

12

1.0

3.0mm |
2.0mm I
— | T
1.0mm
L 0.5mm
[ b b
0 250 500 750 1000

I—-U U Aging time(h)

*ET)LE—%— Model Heater:TO-3PE!  ENfNE /1 Applied Power:28W
*$EMRETE Contactarea:7cm? & Compressed load:29.4kPa(=300g/cm2)

BT FEFRE L Z/IEH compressive Load and Thermal Resistance

HIKH Thermal Resistance (°C/W)

3.0

25

20

300SPA-3.0
2003PA-3.0¢-\.\.\.*.
100SPA-3.0
50SPA-3.00— * ® * °
e
0 5 10 15 20 25 30 35

72 Compressed load (kPa)

*EF)Le—%— Model Heater: TO-3PE!  FIfNE /1 Applied Power:28W
*$EMETE Contactarea:7cm2 7572 Compressed load: 29.4kPa(=300g/cm2)

WK HTZ (L Thermal Resistance Change (150°C)

HIKH Thermal Resistance (°C/W)

HIKHT Thermal Resistance (°C/W)

12

1.0

08

0.6

04

02

12

1.0

0.8

0.6

04

02

3.0mm |
S 2.0mm J
o I
1.0mm
° L 0.5mm
0 250 500 750 1000
I 7R Aging time(h)
*EF)LE—%— Model Heater:TO-3PEY  ENfNEF Applied Power:28W
*$EMETE Contactarea:7cm2 7572 Compressed load: 29.4kPa(=300g/cm2)
W& IEHTZ (L Thermal Resistance Change (-40°C to 125°C)
3.0mm
Py 2.0mm
./ hd
1.0mm
L 0.5mm
[ b b
0 250 500 750 1000

7L Number of cycle (B Times)

*ET)LE—%— Model Heater: TO-3PE!  ENfNE /) Applied Power:28W
*$EMRETE Contactarea:7cm? & Compressed load:29.4kPa(=300g/cm2)



TC-TXS Series

BERBETEEEMME compressive Load and Compressibility

E#EZ= Compressibility (%)

WEXZ 1t Hardness Change

+
&

. %"——

50¢

FEX Hardness (Asker C)

40
30
—— 50TXS
2 1007XS
—— 2007XS
300TXS
10 400TXS
500TXS
0
0 0.5 1.0 15 2.0 25

#5tBRHi& Test Dimensions:10 x 10 mm

[E#&FIE Compressive load (MPa)
#BITESRM Conditions: EMEEE Compression rate 0.5 mm/min.

3.0

—

40
30
—— 150
20 -40°C—125C
10 —— 85°C/85%RH
0
0 250 500 750

I—JL 7R Aging time(h) /41 27JL% Number of cycle (B Times)
*EI6mmODY—h 244 E 1 TRITE Measured using 2 overlapping sheets (Thickness:6mm)

Wi iRU% I EEZ 1L Breakdown Voltage Change

HRBIZEE Breakdown Voltage (kV)

1000

30
%
.
& 4
$
2
15
10 —— 150
-A0C—125C
5 — 85C/85%RH
0
0 250 500 750 1000

I—J 785 Aging time(h) /44 7JLE Number of cycle (B Times)

*—NEH Thickness:1mm, BEEE Pressure rising rate: 1kV/s

W{AFEEIIZTEZ L volume Resistivity Change

RFEIEHIE Volume Resistivity (Q-cm)

1.0.E+15

1.0.E+14

1.0.E+13

1.0.E+12

1.0.E+11
0

<

——150C

-40C+—125C
—— 85C/85%RH

—

250

500 750

I—J R Aging time(h) /41 7L Number of cycle ([ Times)
*—NE & Thickness:1mm. F+—&JE Charging voltage:500V

1000

BT FEFEE L Z/IEH compressive Load and Thermal Resistance

(REERE>UID—>TL>—P Low-hardness Thermal Interface Silicone Rubber Sheets

30
g
S 25
K
5 20
R
1723
% 15 500TXS
E 400TXS
210 300TXS
s
- 200TXSO——— @
e
& 05| 1007XS
® 50TXS& ° o o ®
0
0 5 10 15 20 25 30 35
72 Compressed load (kPa)
*ET)LE—%— Model Heater: TO-3PE.  FIfNE /1 Applied Power: 28W
*$ERAENE Contact area: 7cm?
WK1 Z ML Thermal Resistance Change (150°C)
1.2
=
oa 1.0 3.0mm
S o8
o ® PA 2.0mm
2 o
2 06
E 1.0
£ o4 .0mm
= 1 0.5mm
2 o o)
% 029
0
0 250 500 750 1000
I 7R Aging time(h)
WK Z 1L Thermal Resistance Change (85°C/85%RH)
1.2
s
g\; 10 3.0mm
S 08
S
k] — L ° 2.0mm
2 06 k4
g
5 o4 1.0mm
= 0.5mm
- L | —e
é_ﬁ 02 ® ®
0
0 250 500 750 1000
I 7B Aging time(h)
W IEHZ ML Thermal Resistance Change (-40°C to 125°C)
1.2
= 10
e 3.0mm
®
2 08
s
2 — 4 2.0mm
2 06 o >
E
< 04 1.0mm
=
i;l 1 ® 0.5mm
— ¢
= 0.2
b
0
0 250 500 750 1000

S 7V Number of cycle ([ Times)



TC-TXS2 Series

WEFEREEEMME compressive Load and Compressibility BT FETRE L Z/IEH compressive Load and Thermal Resistance
70 3.0
g
60 =
= 5 25
2 50 3
3 5 20
7 R
g —— 50TXS2 g
€ 5 100TXS2 s | 5007XS2
8 —— 2007XS2 £ 4007XS2
% 20 3007XS2 £ 01 so07xs2
"»llﬁ 400TXS2 ] 200TXS20— ® ° o °
w 05
50TXS2@ L 2 < ® —0
0 0
0 05 1.0 15 2.0 0 5 10 15 20 25 30 35
E#ERIE Compressive load (MPa) & Compressed load (kPa)
#BITEZA Conditions: E4EEIE Compression rate:0.5mm/miin *EF)LE—%— Model Heater:TO-3P%!  ENANE /) Applied Power:28W
*XBX<T7& Test Dimention: ¢12.7mm *$EMETE Contactarea:7cm2 7572 Compressed load: 29.4kPa(=300g/cm2)
WP EZ 1L Hardness Change WK 3T Z ML Thermal Resistance Change (150°C)
80 1.2
70 =
S 10 3.0mm
S 60 <
£ 5 g 08
= 2 1 oy 2.0mm
@ 40 & 06— *
= —
€ % g
= ——150C 2 04 1.0mm
AU 204 . . =
8 -40'C+—125C = ° o 0.5mm
10 —— 85°C/85%RH w0 ¥
&
0 0
0 200 400 600 800 1000 0 250 500 750 1000
I 7R Aging time(h) /41 2JLE Number of cycle (B Times) I—J 7R Aging time(h)
*BEI6mmND > —h a2 E 1 TRIE Measured using 2 overlapping sheets (Thickness:6mm)
WiE#F B EE Z 1t Breakdown Voltage Change W& EHTZ ML Thermal Resistance Change (85°C/85%RH)
30 1.2
= -
S 2 = 10 3.0mm
— (&}
3 1 <
g nf ——% $ g 08
S o L 2.0mm
5 15 8 069 ® T
@ =
H 10 s 04 1
i@ ——150C 20 0mm
= -40C—125C = L 0.5mm
§ 5 —— 85°C/85%RH w 02 —o—
2, W .
0 250 500 750 1000 0 250 500 750 1000
I—J 7RER Aging time(h) /44 7JLEL Number of cycle (B Times) I—J 78R Aging time(h)
*—NEH Thickness:1mm, FEEE Pressure rising rate: 1kV/s
W{AFEEIIZTEZ 1L volume Resistivity Change W& IEHTZ ML Thermal Resistance Change (-40°C to 125°C)
1.0E4+13 12
§ ——150°C =
g -40C—125C s 3.0mm
Z 10812 —— 85°C/85%RH <
2 2 08
B4 <
§ B2 L 2.0mm
@ 1.0.E+11¢ % 0.6¢ +
s g
= s 04 1.0mm
B 1.0E+10 = 0.5mm
= =2 o . 4 -
& 5o .
o &
¥ 10E+09 0
0 200 400 600 800 1000 0 250 500 750 1000
I 78RR Aging time(h) /41 27JL% Number of cycle (] Times) 1 7IVE Number of cycle (B Times)

*—NE & Thickness:1mm. F+—&E Charging voltage:500V
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(REERE>UID—>TL>—P Low-hardness Thermal Interface Silicone Rubber Sheets

TC-TXE Series

BEBRELEMEM Compressive Load and Compressibility MBI E EBIE T compressive Load and Thermal Resistance
40 3.0
B
= S 25
Y 5
5 5 20
7 R
2 " — 50TXE g | soome
§' 100TXE E ’ 400TXE
© - 200TXE S 10| 300TXE
B 300TXE =
& 10 400TXE = 200TXE®@— @ ° ° —e
t 500TXE w5 05|  100TXE
& 50TXE®- O < O °
0 0
0 05 1.0 15 20 25 3.0 0 5 10 15 20 25 30 35
E#ERIE Compressive load (MPa) & Compressed load (kPa)
*BITESM Conditions: E#M&EE Compression rate 0.5 mm/min. *EF)LE—%— Model Heater: TO-3PE!  FIfNE /1 Applied Power:28W
#5tBRHi& Test Dimensions:10 x 10 mm *$EALETE Contact area:7cm?
W5 EZ 1L Hardness Change WK HTZ (L Thermal Resistance Change (150°C)
60 1.2
50 Z 10 3.0mm ‘
S £
8 40 2 08 Y = 2.0mm
A < A4
< g e— ¥
2 20 & s T
5 = 1.0mm
S 2 / S o4
- —— 150C g 0.5mm
o -40C—125¢C < ° .
10 . 02
—— 85°C/85%RH "
0 0
0 250 500 750 1000 0 250 500 750 1000
I—-JL 7R Aging time(h) /41 27JLE Number of cycle (B Times) IR Aging time(h)
*BEI6mmND > —h a2 E 1 TRIZE Measured using 2 overlapping sheets (Thickness:6mm)
WiE#F U IEEEZ 1L Breakdown Voltage Change WK HTZ ML Thermal Resistance Change (85°C/85%RH)
30 1.2
\il H ‘
£ /\/4> ?, 10 3.0mm
£ <
> o= p 3
el ] g os . 7S 2.0mm J
= g o—
s 15 g 06
@ E 1.0mm
H o1 . 5 04
i — 180T 2 0 0.5mm
" -40°C—125C = °
§ 5 —— 85°C/85%RH w 02
2 0 & .
0 250 500 750 1000 0 250 500 750 1000
I—J 785 Aging time(h) /4 7JLEL Number of cycle ([ Times) IR Aging time(h)
*—NEH Thickness:1mm, BEEE Pressure rising rate: 1kV/s
W{AFEEITZTEZE Volume Resistivity Change W& IEHTZ ML Thermal Resistance Change (-40°C to 125°C)
1.0.E+15 1.2
§ ——150°C =
e . . S 10 3.0mm
= 10E+14 -40C—125C £
= —— 85°C/85%RH 8 08
2 s 2.0mm
3 » ° o :
o 2 ® 4
o 1083 £ 08
= S E
s S 04 1.0mm
B 1.0.E412¢ 4 = 0.5mm
2 " o o :
] =
i =
= &
£ 4 0E1 | 0
0 250 500 750 1000 0 250 500 750 1000
I—J 78R Aging time(h) /41 27JL% Number of cycle (Bl Times) 1 7IVE Number of cycle (Bl Times)

*—NE&A Thickness:1mm. F+—&JE Charging voltage:500V



TJIAAXFTIITUT7)L Thermal Interface Phase Change Materials

TIAXFI IR TITIVE BICEVEEL TEBMEDP R LT THEVEBEEFIELET,
FENA-—LOTAXF VBRI EVWEBEE TORBEBEMEEIRLET,
Phase change materials are high-performance thermal interface sheets that soften with heat.

Heat softens the sheet for a better conforming fit, which reduces thermal resistance. The result is superior dissipation of heat.
Non-silicone phase-change products can’t compete in terms of long-term reliability under high temperature.

O SV BN REFIELET,

®Superior heat-dissipating effect

R HEERREADEPKEL DAL TS,
BHOFXBHRFOEREERINTEET, (RIHACPUMIT)

EAEEERIE T BT RIRIEN RN ET

#r{LAT Before Phase-change

-Sheets compress easily to a fraction of their initial thickness, so they act to
“level” multiple chips of different heights. (Developed for next-generation CPUs)

-The layer thins under compression, resulting in lower thermal resistance.

1L After Phase-change

E—hk 27 Heatsink

T XFIIITITIV

Phase Change Material

BRERMED B LTS & THEMBER R

Improving close contact reduces thermal resistance.

#R Heat Source

O EM(CEN TW5728%, BT IH A S T, Sheets transfer easily, making them easy to stick on.

85 Transfer Method

2T FHEDPCS-LTE
=2 UMD EICER
EY %,

Position a PCS-LT sheet

(with tab attached) on top
of the heat sink.

EPO—F—%fE-T
£EEER3 (EH20
~30 psi)o

TIZXFy BRI
Fa1IHETPCS-LT
NE L BEERD (E
$150~100psi)

Use a spatula or similar tool

2T E—RUHID T
Pull the tab firmly to
remove.

A 7

to smooth down the upper
left part of the PCS-LT sheet
(pressure: 50-100psi).

ram
O Apply pressure over the
entire surface using the
fingers or a roller (pressure:
20-30 psi).

OTHA T T IMEITBNTULET, Resists pump-out.
WS a—2PCM (254147 JL1%) Shin-Etsu PCM (after 25 cycles)

FL 742847 Olefin type

FEADKZL Initial size

F—T> 70CX1BERIMED A
Oven-heated to 70 °C for one hour only.

A—T> 70CTx1BEEMNEAE e~ 7IVEER 259171
Oven-heated to 70 °C for 1 h + 25 cycles

B —#%45 14 General Properties

UGG Grade

HBRAE Test Method PCS-LT-30
JEH Parameter
& Color — K& Gray
FDHAE A Thickness um — 120
[EAEZE A Bond Line Thickness™ um Micro gauge 28
B Density at 25°C JIS K 6249 24
8k Softening Point ‘C Shin-Etsu method 48
HAREIR  Thermal Conductivity W/m-K Laser flash method 3.0
ERIEKAT Thermal Resistance™ cm2-K/W Laser flash method 0.11
TEHES — R X Sheet size mm — 300%400

*[E7720psi T100°C/1hhNEk, [E#E#  After 1 hour compression, 20 psi/100°C. (FRIZMETIEHEE A Not specified values)
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WESOEHEKTEME Pressure-Dependence of Thickness (70°C/1h)
50

40

30 PCS-LT-30

[E#E#%E# Bond Line Thickness (ym)

20

0 20 40 60 80 100 120
EH Pressure (psi)

SRBRFE  Test Method

1. L=¥=TFy 1 8IEBOT7IVITL—MNIEET 3,

2. 6I—KDTINITL =R TH LTIV EGIHENNI =B DENAR—Y—%F AT 3,

3. 7y T ThET 3,

4. 70CHA—T AT RFREMNET 3,

5. F—F oYL TIVERIEL IIEEDY L TIVDEHEXA 7O —S TRIET 5, &5IC
L—H =75y 1B TR ERIE T 3,

WI—2 J%DESESIEH Thickness / Thermal Resistance after aging
H150°C

70

60
50

40 PCS-LT-30
30

2
2
2

20

E& Thickness (ym)

10

0

0 250 500 750 1000
I-JL 785 Aging time(h)

W85°C/85%RH
70

60
50

4
PCS-LT-30

*

2
<

30

B Thickness (ym)

20

0 250 500 750 1000
I-J U85 Aging time(h)

l-40°C to 125C
70

60
50

40
— )i PCS-LT-30

30 - B G

\ 4

20

B Thickness (ym)

0 250 500 750 1000
H#12JL Number of cycle (B Time)

F&8 Observations

1. PCS-LTY) =X A—R=ZADT A XF 1>V — T 5728, 150°C/10008F R
DEIEBHTHRLVBRERAICEVTH EEDL L EAN FIEETT,

2. Fo MRAES T T IMEEICHEN TS5, -40°C&125°C/1000H 1 7LD~k
T7IVRBRICHENTH, BB O LR (BEFEORIL) IR 2<BRShT A,

3. I—U T BICIEERHAME T (I EAFEA E L) T B BREICHEL I ZhiE PCS-LTE
TIVITL—hEDEMA R TRIFICHY) MBI KRERRIN 2 RIS
%7,

WEIRITOE KT Pressure-Dependence of Thermal Resistance (70°C/1h)

= 19

2

T

E

3

IS

R

e 17

oc

=

£

L 16

= PCS-LT-30

15“ \ 4 o
& 15

w 20 40 60 80 100 120

[E# Pressure(psi)

1. The sheet was transferred to an aluminum plate used for the laser flash test.

2. Another aluminum plate was placed on top, sandwiching the PCS. Spacers were inserted
to ensure uniform pressure.

3. Pressure was applied with clips.

4. This unit was heated in a 70°C oven for 1 hour.

5. The unit was taken from the oven, and a microgauge used to measure the thickness of the sample
after compression. Its thermal resistance was again measured using the laser flash method.

12 _ PCS-LT-30

L 4
4
<4

HIKH Thermal Resistance (mmz2-K/W)

0 250 500 750 1000
I-JL 785 Aging time(h)

PCS-LT-30

0\‘\‘
10

HIKH Thermal Resistance (mm2-K/W)
<
4

0 250 500 750 1000
I-J U85 Aging time(h)

PCS-LT-30

HIKH Thermal Resistance (mm2-K/W)

0 250 500 750 1000
#1%7)L Number of cycle (B Time)

1. PCS-LT series can work without deterioration in extremely severe condition like
150°C/1000hrs because PCS-LT series are silicone-based phase change material.

2. In addition, PCS-LT series are excellent also in anti pumping-out properties. In a heat
cycle condition, the increasing of thermal resistance is not observed at all.

3. The tendency for thermal resistance to decrease after aging was observed. It is surmised
that the contact condition of PCS-LT and aluminum plate improved by aging, as a result,
thermal resistance could be decreased.
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R/ 1 ZiHEEEM ) I— T LY—N  Electromagnetic Noise Suppression and Thermal Interface Silicone Rubber Sheets

SRE/AZOMEANREREEEEHDED - RAHTY,
Thermally conductive sheets which also shield high frequency noise.

W—#%451 General Properties

TEE Parameter BIFESE Test Method Bl Grade EMI-TC301 EMI-TC803
#835& Structure BE Single layer 24 Composite
BEHE 16GHz SRIRER Real part: 1 [F1%M% Concentric pipe 41 41
Magnetic permeability | =g | maginary part: u” S/NTX—%—i% S-parameter Method 14 14
{EFEE & Temperature Range C — -40to +150 -40 to +150
1S0 22007-2 25 2.5
#{xE  Thermal Conductivity W/m-K
ASTM E 1530 3.5 3.5
0.3mm 0.21 —
0.5mm B 0.27 —
#3EH Thermal Resistance C/W Mz{l_*il"Jmlf
1.0mm The Shin-Etsu Method 0.48 0.47
2.0mm 0.90 0.93
FES Hardness Asker C — 61 8
R Density at 23°C g/cm3 JIS K 6249 4.6 4.6
PR Flame-Retardance UL94 — V-0 V-148% V-1 equivalent
FEH#S —REZ Thickness mm — 0.3,0.5,1.0,2.0 1.0, 2.0
(FRABMETIEHE LA Not specified values)
W& structure
HZEMTLE
®BiE S —] Single layer sheet : EMI-TC301 o5& —b Composite sheet : EMI-TC803 Thermal conductive silicone rubber layer
— RFETILLCRUIFLY) - — (RETILL(RUTIFLY)
EMI-TC301 — Carrier liner film (Polyethylene) EMI-TCSD3{ Carrier liner film (Polyethylene)
+— 1RE 7 1)L (PET) . +— (RE 7 1JLL(PET)
Carrier liner film (PET) ‘ Carrier liner film (PET)

B/ A XM Rz EE/ N T2 —NE
Electromagnetic noise suppression and thermal interface silicone putty layer

*REERHITERIDRE T IV LER P U THENESLY,  Please remove the carrier liner when using.

WEHERE RS (SE1E) Magnetic permeability frequency response

FEHEB Real part REFEB Imaginary part
7 3
EMI-TC301 EMI-TC301
6 EMI-TC803 EMI-TC803
5
2
4
3 3
&
1
2
1
0 0
0.1 1 10 100 0.1 1 10 100
FEIEEL Frequency (GHz) B8 %% Frequency (GHz)

*ANR—VERHOBREARE,SHETEHE I EMHBELEECSHVEDELZEN,
If considering export these products discrided in this page from Japan, first talk to a Shin-Etsu sales representative.
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5£t§it5ﬁ755£ Measuring and Te:st M e th 0 e ——

&) I—>2TLINTER  Thermal Interface Silicone Rubber

BIRBIREE/ BREIROES

AR ICEVWT.ERZ2EMMOEBTCHABR 23S A,
1kV/secDRST—HRIC LR A MBEEZENINTG 5, HERF
PHRBWERT IR/ OEELREL. BEHIREE"ET S,
BE&157 mmORRBA OMRHIREELREL. RBH
DESTE >/ HiBZ IERIIRDBEET B,

* JIS K 6249\ #UTAIE

Vb=V/t

Vb : #EFBIED5RS (kV/mm) Dielectric breakdown strength (kV/mm)
V iR EEEDRIEE (kV) Dielectric breakdown voltage as measured (kV)
t : HERHF DEE(mm) Thickness of test sample (mm)

Dielectric Breakdown Voltage/Dielectric Breakdown Strength

A test sample is inserted between two 25 mm diameter electrodes
and immersed in insulating oil. An alternating current is applied, and
the voltage is steadily increased at a rate of 1 kV/sec. The minimum
voltage necessary to cause dielectric breakdown is measured, and this
is considered the dielectric breakdown voltage. The dielectric breakdown
voltage of a test sample sheet (thickness: 127 mm) was measured,
and this value divided by the thickness of the sample is considered the

dielectric breakdown strength.

¢ Measured in accordance with JIS K 6249

MEIFAPICHNT ER2EMMO BB TRBRR £38H. —F
DEEZ20W AL TRHER R OIERRREHERT 5. BE
BEERMENIC RS MRIWBRLEVEZDORADEEE
AEL. HEBEET 20

*JIS C 2110IC#UTAIE

YT

Test piece @
#igim
Insulating oil

Dielectric Strength

A test sample is inserted between two 25 mm diameter electrodes and
immersed in insulating oil. A constant voltage is applied for 20 seconds
to test dielectric breakdown of the test sample. Voltage is increased
in stages, and the maximum voltage before dielectric breakdown is
measured. This value is considered the dielectric strength.

* Measured in accordance with JIS C 2110.

B
E13mm. B&125mmO 27 RHABEE2D30. Tigic
20mmORIDROFDLEI0MEH T REWME-THERRK
DR BRI (1) ERITE T 20 lASE DI—EREICAE
HT. —EBERE ISR (o) CTREIER (1) BT T 3,
SKORERF (1#8) (DWW TRHEISRIET 3,

g;’é_o)g;gﬁ: P¥E Classification UL94 V-0 UL94 V-1
Criteria Conditions
tyE=dt ty orto =10 sec =30 sec
SHOFEBDH + toDEE

HOBHON + 1pDEE . <50sec | =250sec
Total flame time (t1 + to for the 5 specimens)
to + 13 =30 sec =60 sec

Flame-Retardancy

The test piece (width: 13 mm; length: 125 mm) is positioned vertically,
and the lower edge is exposed to a 20 mm flame for 10 seconds. The
piece is then removed from the flame and afterflame time (t1) is
measured. After burning stops, the flame is applied again, and afterflame
time (t) plus afterglow time (t3) is measured again in the same manner.
A set of five specimens is to be tested.

ty - B EHER B OFEARER  Afterflame time after first flame application
tp : BE2MIER L DFRAIERE Afterflame time after second flame application
ty : BB2MIEREDFEIERE Afterglow time after second flame application
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&) I—>2TLINTER  Thermal Interface Silicone Rubber

@IS0 22007-2%EHL
E1D£5260mmXxX60mm:-
BE6mmh ¥ TIL2K T
Y—%IFSAHA B —ICESE
FERL —ERHMIELT. £
Y—DERELFEHSHER
EEHTS,

T —lE STV 2E RN TIVEEICE-> TOWTOEBER b e
Y—DEREMTILEEDZABIEDN TEDB, LY —ICEEHEEIL
7RI EONBE—DODES IR RI2DL5I2E D,
RI2DFBT 57 DEE (RBREEY > TILOEIEREaDEEH) DX
T=IVED(T)IZTRHERINDLSICE S,
COEROFELP Y TIVOBIRER ARG TEZENK ) L1
hh B,

B H> T IOty T 7 Fig. 1: Sample setup

=X/

T —DRE LR ATelt BERIICRRDLIICRENS,

The sensor temperature increase ATave is represented theoretically by the following model.

ATaye(T)= EO

T2 rA

D(7)--(1)

Po : & H—IZINASNB—TEEF Constant current applied to the sensor (W)
DY —DH4E Radius of the sensor (m)
YT ILDEAREER Thermal conductivity of the sample (W/m-K)

Q A > =

YT IVDOEILELER Thermal diffusivity of the sample (m2/s)
t :BIERSRE Measurement time (sec)
D(7): ERTitEh7=T DEIEL Function of non-dimensional T

O®ASTM E 1530#i1

BERZ50mm. EEOmmO YTV ETRDLHICEE T3, BEL —
FEIh-FHE e - T LAHEROREZ S LU FREE
EL. 7-VIOFEEAWTREEREEHT 3,

7—UI?D:%KRN Fourier's Law states that
ZR &) Therefore

(Tu-Tm) d
Rs = [7 - Rint A=
Q ! Rs
Rs : #> 7LD d: $>TILDEH
Thermal resistance Thickness of the test piece
Tu @ EROKERE AL BREER

Temperature of the surface of the upper plate
Tm : THROKRERE

Temperature of the surface of the lower plate
Q : YT IVERNBEAE

Heat flux passing through the test piece

Rint : #> 7 )L ERMERFEDIEEAKIR
Total thermal resistance between the test piece and the surface of the plate

Thermal conductivity

LV t/r2TEHSNBERIT/ST X—4 Non-dimensional parameter defined by v/a-t/r2

Thermal Conductivity

®Based on ISO 22007-2

A constant current is supplied to a sensor sandwiched between two sheets
which measure 60 mm x 60 mm x 6 mm (as shown in Fig. 1). The sensor is
heated to a constant temperature, and the thermal conductivity calculated from
the temperature increase of the sensor.

The sensor consists of nickel foil in a double spiral pattern, and the temperature
change can be measured as the change in electrical resistance of the sensor. Fig.
2 shows the signal obtained from the sensor when constant current is applied.

If we scale the horizontal axis (function of time and thermal diffusivity o of the
sample) of the temperature increase graph (Fig. 2) with D (), we see the result
in Fig. 3.

From equation (1), we know that the slope of this straight line is inversely
proportional to the thermal conductivity A of the sample.

X2 ENiNERE Y —1ESDIFREZE(L
Fig. 2: Time change of applied current and sensor signal

FIANE 7%
Current applied to sensor

BFfE Time R Time

BELR
Sensor temperature increase (ATmm)

X3 HiBH—TED(T) DEEER
Fig. 3: Correlation between temperature increase curve and D ()

1
_ a—
A Tave A

®Based on ASTM E 1530

A sample of TC silicone (thickness: 9 mm; diameter: 50 mm) is pres s-fit as
shown in the diagram. When the temperature reaches equilibrium, the difference
in temperature between the two sides of the silicone and heat flux are measured.

HIFEIEFE E5KE& B Measuring equipment and test piece

75728 Compressive Load

_E &R —%— Upper heater
_E4R Upper plate *Tu
> 7'JL Test piece
4R Lower plate <Tm

HL_ A
RiEE—% HHERE ST Calorimeter

Guarded heater

RiEE—42—
Guarded heater

FEBE—%— Lower heater
o~ Nt
E—h> 7 Heatsink Spacer

TR

27U Test piece

=
|

——

50mm



OhSYURSE BERHHS I~ TAMIE

YL TI(TO-3PE) ZE—h LT ENT LI ZXADBICIEE A, $3.0mm
D2 TETELER NI ZARAUENED B 100 ENT I X8 B
LUE—o I DREEREL AR LM EEHT 5,

T1-To2

#iKIT Thermal Resistance (‘C/W)= 10

T1:hFURZMBE Transistor temperature
T2 E—r>UMBRE Heatsink temperature
FUfmDHE Screw Torque - 5=1kgf-cm

ENANE A Applied power : 10W

#miETE Contact area : $92.8cm2 about 2.8 cm?

OEFIVE—y—E EKBEES K- LMI SR
TIIZG LB —ZDPICE—2—FIBOAATEET IV —2—%{EH
TB, Y TIEE—R LT EETIVE—2—DREIZIZESH FRENENT
RELTETINE—Z—IZENENT 5,50 %, ETIle—2—¢tE—
/7®/mf;§lﬁ|/1\/k &’)ﬁ*&?ﬂ%ﬁﬂj?é

T1-Te2

#iKIT Thermal Resistance (‘C/W)= 28

T1: EF)NE—2—D:BE Model heater temperature
T2:E—F2UDIRE Heatsink temperature

72 Compressive load : 300gf/cm2

ENfANE A Applied power : 28W

#ZMETE Contact area : #17cm?2 about 7cm?2

I - Bz BR I BEBOTED—DOTHEIL—Y—TFv> a1k
TRIELET L= =TTy 1k TIVO R EIC/ SIVAL—H —
ERHFLTIBAL. Y TIVORMEDRE LR EFRIMHEEH—IC
SR TRELET,

Thermal resistance and thermal conductivity were measured by the laser flash
method, which is one method of analyzing thermal constants : a pulse laser
is used to illuminate and heat one face of the sample. The temperature rise
is measured at the opposite face using an infrared sensor, with no contact
involved.

Thermal Resistance

® Transistor method : High-hardness thermal interface silicone rubber
A TC test piece (Model TO-3P) is inserted between a heatsink and transistor. The
transistor is secured to the heatsink with a 3.0 mm diameter screw. Power is
applied to the transistor for 10 minutes, then the temperatures of the transistor
and heatsink are measured. Thermal resistance is calculated according to the
following equation.

BT Thermocouple ————

T ———e \TZ

22 X4 Transistor ——

o—— XS Thermocouple

o E—F> 27 Heatsink

BT IL Test piece —————

® Model heater method : Low-hardness thermal interface silicone rubber
A model heater (aluminum case with built-in heater) is used. The test piece is
inserted between a heatsink and the model heater, and a designated compressive
load is applied. Power is applied for 5 minutes, then the temperatures of the
heater and heatsink are measured. Thermal resistance is calculated according to
the following equation.

fRIE Compressive load 300gf/cm2

E7)VE—2%— Model heater
YN /
Test piece \
T4 .—‘_l‘ HE AL
(% Side) I Pore of a thermocouple

E—h2 27 Heatsink

YT E7 JbE—%— Model heater
Test piece
! \ / E—%— Heater

(#¢ Length) —— E—h> 7 Heatsink
NS AT
Pore of a thermocouple
FRIMFEt Y — IR sensor
{ES RS
Signal amplifier
VIhIIT
. Software
77 —%X Furnace
_ : =5 N o —
I RARR T+ T
urnace power Computer + Data acquisition
supply P a
L B> 7 )L Sample Tayg- ) a—
Plotter printer
i
Laser power
supply
L—4— Laser

Experimental result

AIESEERERT5E  Measuring and Test Methods
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O EAFOXxY LT

ARDIEFERX TRINBIRICED TVWRIRIAF LR OFx
YL DZET(—HREIICIED3~D10)  FERMED-HFFLIFH
JUBILBBATPICERLET KA FoOxY 1. L
ICRENBBENEHICBWIERESAREEEITIEY
WEINTVET,

Dn:

yD:F"j'y Low-molecular-weight (LMW) 1021

®What is LMW siloxane?

The figure shows the chemical formula of low-molecular-weight siloxane,
a nonreactive cyclic dimethyl polysiloxane (generally D3-D10), which is
volatile and therefore sublimates into the atmosphere both during and
after curing. As shown below, LMW siloxane has been reported to cause
electrical contact failure under certain conditions.

CHs

Si-O

CHs

OEREREEICOVT

EREEOERLLIMEICITEL2DODN HBZENBRICHRE
SNTWET ADEERPAERA AL EDFENHIEREE DR
REhh) FRILKFERT o EZTHRGEEO B EREE
EB|ZERITIENHENTVETARA FIAXHUACDONTH

n=3~10

®Electrical contact failure

It has already been noted that various substances may lead to contact
failure. Contact failure may be caused by organic materials such as human
body oils and organic gases, or inorganic materials such as hydrogen
sulfide and ammonia gas. Electric and electronic manufacturers report that
LMW siloxane can cause contact failure in the low-voltage, low-current
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BEREFA—H—Fr5 REE-RERDHIGEBHETIEAEE range.
PRZBEMEINTVET,
BT EMEETEDRER Relationship of load conditions to contact reliability
* BRICEBIEMISIEM (R0 —) Effects of load on contact reliability (micro-relay) EHEEREDAHZX L Mechanisms of contact failure
BEARECOSHEEE .
BT Load Presence of Si accretion FEMRIKHT Contact resistance BROAFIVRUSOF Y ER
at point of contact (Y/N) Cyclic dimethyl polysiloxane vapor
1| DC1V | 1mA & N EKRIEASNAUY No increase measured
. ERAN—JIIF¥—
21 DC1V | 36mA m N BOIBATBLOHY) Electrical spark energy
Occasional increase of several ohms Si02
3|DC3.5V| 1mA & N FERIFASNALY No increase measured |
4 |DC5.6V| 1mA 'Y HERIFASNALY No increase measured l l
51DC12V | 1mA Y ;ﬁ[ﬁ(:iﬁj{wa&‘ﬁhé. » ﬂ‘@ﬂ‘?ﬁ-‘ﬂ?h}—. ﬁﬂfgﬁthf@](l
Increase of several ohms, up to infinity Formation of insulators Functions as an abrasive
1500 Tooll BB DA A5N 3000 TL T oo l l
6| DC24V | 1mA 'Y Around 1500 times, readings of infinity were seen;
at 3000 times, all were infinity EaEE EEFE
- Contact failure Abrasion
30001 ToolZ 22 H MDA A5 45008 T4 T oo
7 | DC24V | 35mA 'Y l\trilér&giOUOtirTles, realdifqg: of infinity were seen; BEOSLE TR ESh B3I AF VRSO ST 8 DB
e | O TFELET, ZOBRTAF VRS OX 4 0d, RUCHD B R
8 | DC24V |100mA 'Y PERIETASNALN No increase measured DD BEEDATPRICIERLE T, COERMUARIRD AF LR
UIOxH D AEEDSE TLEHIICRTAD=ZZALTCIESEES
9 | DC24V |200mA 'Y EKRIEASNAUY No increase measured 7 = AN GRS bl =)
EFRILET,
10/ DG24V | 1A "Y BARAENLLY No increase measured The prime ingredients of RTV silicone rubber, but the dimethyl polysilox-
11| DC24V | 4A 5 Y AT ASNALY No increase measured ane derived in the normal manufacturing process does contain ring

[FLBRS 1] FARASERE: 1HZ R © =B . #EM7 113g

HER: () EF&EEFSs Hi-#H EMC76-41 Feb.18.1977

[Test conditions] Switching frequency: 1 Hz, temp.: room temperature, contact force: 13 g
Presented by: The Institute of Electronics, Information and Communication Engineers (corporation),
Yoshimura and Itoh EMC76-41 Feb. 18, 1977.

structures in trace amounts. Because this cyclic dimethyl polysiloxane
is nonreactive and volatile, there is sometimes after curing. As shown in
the figure above, this sublimated cyclic dimethyl polysiloxane can be a
mechanism of contact failure under certain conditions.
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_yjba)_ﬂrxbﬂlgrd:!l%ﬁ General Features of Silicone R b b e r e ————

Silicone rubbers are built on a backbone of siloxane bonds (-Si-0-Si-),
which exhibit high bonding energy and are highly stable. As a result,
silicones have heat resistance, electric non-conductance and chemical
stability superior to that of common organic rubbers.

®Electric Insulation

Silicone rubbers are electrically non-conductive and exhibit stable
properties over a wide range of temperatures and frequencies. They are
highly resistant to corona and arc discharge under high-voltage stress,
making them particularly suited for use as an insulating material in
high-voltage applications.

o Flame-Retardancy

Silicone rubber exhibits excellent flame resistance. Almost all of
Shin-Etsu's thermal interface silicone products have received UL V-0/V-1
certification or meet equivalent specifications.

A-C A LEREELEET LEDFFHEIEE

if#hi4 Heat resistance

{EZBIZREM Chemical stability

iM% Resistance to chemicals

The diagram shows a properties comparison between silicone and other rubbers.

&M% Resistance to weathering

ETHEM Electrical properties 7 Resistance to cold

#E#ME Flame retardancy —— 13— L4 silicone rubber

IFLTAEL>T L Ethylene-propylene rubber
BB 7L T4 Chioroprene rubber
——— 7Ed L Fluorine rubber
KFRTLs Natural rubber
T771)IVT L Acrylic rubber

HUJERUV _EDEE  Handling Precautions
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3. HBAEDII. BN KD GERESNVICEYRRW TS ZERLE
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LThSZERERL,

Quality, Storage and Handling
1. Products should be stored in a dry place out of direct sunlight.

2. Avoid contact with residual solvents or oils as they may deteriorate the
properties of the product.

3. For better results, the substrate surface should be cleaned and dried to
remove any dirt, moisture or oils before application.

4. Prior to using the product with a thermal interface grease, test a sample
with a small amount to determine compatibility.
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@The data and information presented in this catalog may not be relied upon to
represent standard values. Shin-Etsu reserves the right to change such data
and information, in whole or in part, in this catalog, including product
performance standards and specifications without notice.

@Users are solely responsible for making preliminary tests to determine the
suitability of products for their intended use. Statements concerning possible
or suggested uses made herein may not be relied upon, or be construed, as a
guaranty of no patent infringement.

@The silicone products described herein have been designed, manufactured
and developed solely for general industrial use only; such silicone products
are not designed for, intended for use as, or suitable for, medical, surgical or
other particular purposes. Users have the sole responsibility and obligation to
determine the suitability of the silicone products described herein for any
application, to make preliminary tests, and to confirm the safety of such
products for their use.

@Users must never use the silicone products described herein for the purpose
of implantation into the human body and/or injection into humans.

@Users are solely responsible for exporting or importing the silicone products
described herein, and complying with all applicable laws, regulations, and
rules relating to the use of such products. Shin-Etsu recommends checking
each pertinent country's laws, regulations, and rules in advance, when
exporting or importing, and before using, the products.

@Please contact Shin-Etsu before reproducing any part of this catalog.
Copyright belongs to Shin-Etsu Chemical Co., Ltd.
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The Development and Manufacture of Shin-Etsu Silicones
are based on the following registered international
quality and environmental management standards.

Gunma Complex 1SO 9001 1SO 14001
(JCQA-0004  JCQA-E-0002)

1ISO 9001 I1SO 14001
(JCQA-0018  JCQA-E-0064)

1ISO 9001 1SO 14001
(JOA-0479  JOA-EM0298)

Naoetsu Plant

Takefu Plant
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