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Thermal Interface Materials
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BEVRE /U =2/ Thermal Interface Materials

HBEBIBDHSLY,
EWEETOEEN RS

OB LEEL TRV RESET
{#EF7]RE(-40°C~+150C)

RiFU7—7M%

such as sheets, caps and tubes.

AR LI TR

High-hardness Thermal Interface Silicone Rubbers

O (EEM TEMN L0 Easy to use and good stability.

@ —b FvyT F1—THE Possible to make molded items
R mP TED

(KEEREILY—b
Low-hardness Thermal Interface Silicone Rubber Sheets

O FEMEN L
OHS<EBEMEN LW

Easyto use.
Soft and high adhesion.

Y—MA

Sheet form

Consists only of an adhesive layer,
so it is easy to transfer onto large areas.

Can be used over a wider temperature range
than other resins (from -40 to+150°C).

Easy to remove and reapply.

TIAAFIIIITUZIL

Phase Change Materials

Easy to use sheets

which change to a fluid state.
Thermal resistance can be reduced.

O EEMEDLVY—NKDS
RIRICELT S
O EAREHA /NS

~Silicone

Eky17

(Polymer Binder)
Highly Thermal Conductive Filler |

KiEEy1 T
Uncured type

FLWAVINDVR

Fluid Compounds

OBEETIHNTED
O EAREIE A /NS

Can be applied as thin coating.
Thermal resistance can be reduced.

Cured type
\ O
FRBTHELTS Cures at room temperature.
EFEHRDETE Fastening of electronic components.
N—2ZNK
MEelc&->THEIET S Apply heat to cure. Paste form

EFERRDIES Ry T 127 Adhesion & potting of electronic components.

Z—XDLHD. FTETEXDFEAIROMLEECFEE V-V DRRODS AV F v I THRALE T,

Shin-Etsu provides all types of thermal materials.




Better cooling for better performance.

The performance of electronic devices is constantly improving, but they consume more power and generate greater heat.
If heat can not escape efficiently, the performance of the device suffers.

That's why thermal interface materials are becoming such an important technology in the electronics industry.

Silicone-based thermal interface materials are compound materials which contain a high ratio of thermally conductive fillers.

They exhibit outstanding thermal conductivity because they fit snugly in the gap between the heat-generating unit and the heatsink.

Shin-Etsu Silicone has the solution for heat dissipation. Our diverse lineup of products is designed for a range of applications and performance requirements.

HAnGH I HEFTEIRDIRS
247 Hmd Thermal Conductivity W/m-K Thermal Resistance ‘C/W Breakdown Strength kV
Type Grade
ISO 22007-2 | ASTM E 1530 | ASTM E 1461  Z#tiBITEE Shin-Etsu Method JIS K 6249
TC-45A 0.8 1.1 = 1.7(0.45 mm) 15(0.45 mm)
TC-45CG 1.7 1.9 = 1.0(0.45 mm) 10(0.45 mm)
TC-45FG 25 3.3 = 0.5(0.45 mm) 8(0.45 mm)
AR A LA L TC-45EG 3.1 45 — 0.5(0.45 mm) 8(0.45 mm)
High-hardness Thermal Interface
Silicone Rubbers TC-45BG 7.3 5.0 = 0.4(0.45 mm) 16(0.45 mm)
TC-15TClI 0.6 1.2 — = 12(0.15 mm)
TC-45C-CP 1.8 1.5 = 0.95(0.45 mm) 15(0.45 mm)
TC-45S2-CP 20 2.0 — 0.6(0.45 mm) 9(0.45 mm)
TC-100HSV-1.4 1.2 1.4 = 1.1(1 mm) 23(1 mm)
TC-100SP-1.7 1.5 1.7 = 1.0(1 mm) 20(1 mm)
TC-100THS 241 25 = 0.6(1 mm) 20(1 mm)
BB BT LY~ TC-100THE 2.1 25 — 0.7(1 mm) 20(1 mm)
e o " TC-100SPA-3.0 23 30 — 0.4(1 mm) —
TC-100TXS 3.3 5.0 = 0.4(1 mm) 20(1 mm)
TC-100TXS2 3.3 5.0 = 0.4(1 mm) 21(1 mm)
TC-100TXE 3.3 5.0 = 0.5(1 mm) 21(1 mm)
8 SO TFYT
;;:;;;M/a ZITITV pesita - — 30 0.11 —
MEEMEEEES)1—7—7 TC-10SAS - - 1.0 - -
Double-Sided Thermal Interface Silicone Tapes | TC-20SAS — — 1.0 — —
(FRARMETIEHY £ A Not specified values)
BingR IR HEFTEIRDIRS
Ea Hmt Thermal Conductivity W/m-K Thermal Resistance mm2+-K/W  Breakdown Strength kV
Type Grade
ISO 22007-2 JISR 2616 LALBITEE Shin-Etsu Method JIS K 6249
G-765 29 — 17(40 um) 4.5*2(0.25 mm)
G-750 35 = 16(40 um) 4.5%2(0.25 mm)
G-751 45 = 17(62 um) —
FLILAL IR X-23-7762 4.0(6.0*1) — 15(73 um) —
Fluid Compounds X-23-7783D 3.5(5.5*) — 8.0(38 um) —
G-775 3.6 = 25(75 um) 2.5*2(0.25 mm)
G-776 1.3*%1 = 7.4(7.8 um) =
G-777 3.1 = 21(56 um) 3.2*2(0.25 mm)
KE-4917B = 0.7 = 29
4 ARIRTVA KE-4901-W = 0.75 = 30
Condensation-cure RTV Rubbers A=Y = 16 = 85
KE-3466 — 1.9 — 24
KE-3467 = 2.4 = 25
KE-1867 = 22 = 23
{FHNBEGEIRT L KE-1891 = 4.0 = 23
Addition-cure Liquid Silicone Rubbers | KE-1285A/B — 0.8 — 26
KE-1861A/B = 0.8 — 25
%1 JAHIIBSE1% After solvent evaporation. %2 JIS C 2320 (FRARETIEHY £ A Not specified values)
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.. .“ Silicone Rubber Finished Products

YUd—-VdLMIm

SEERBMTCIU—-X

SEERATCYU—X(E MEAMZO LS BDIeDIHH®R TS
—ZRESGUEFEDOLIVIUI—-VILDNIRTY . #A%
NHO RBEPE—F VI EDBBERNK GVREMNRZ

FELET,

#5125 Schematic diagram

High-hardness TC Series

The high-hardness TC Series products have excellent insulation.
These products are composite products of silicone rubber
combined with fillers to enhance heat dissipation. These materials

are pliable and adhesive, and are best suited for use as a gap
filler to heat-generating components and heatsinks. They exhibit

superior thermal conductivity.

. N 3 N
@ —| Sheet ®X vy Cap

| E—k27

Heatsink Heatsink

g —h WEx T

Thermal interface Thermal interface

silicone rubber sheet silicone rubber cap

NP e ro2 T 24

Transistor Transistor

HER—e HER—e

Substrate Substrate

& DN /
—h%431%  General Properties
217 s e e m B A Xy
Type High-hardness thermally conductive silicone rubber sheets Caps
SUEhE Grade
&E TC-A TC-CG TC-FG TC-EG TC-BG TC-TCI TC-A-CP | TC-C-CP | TC-S2-CP
em

& BEE RFREE wRE wRE =)= ery BEE KFREE B3
Color Dark blue Light reddish brown Light blue Light blue White Pink Dark blue Light reddish brown Brown
Eé mm 0.45 0.45 0.45 0.45 0.45 0.15 0.45 0.45 0.45
Thickness
EHm R e 1S0 22007-2*1 0.8 1.7 25 3.1 7.3 0.6 0.8 1.8 2.0
Thermal Conductivity ASTM E 1530%2 1.1 1.9 3.3% 4.5 5.0 1.2 11 1.5 2.0
%F; 23C g/cm3 22 25 3.0 3.1 1.5 22 22 2.6 29
Density
e 80 90 90 95 90 - 80 88 75
Hardness Durometer A
RRBIROBE |\ 045mm) | 15 10 8 8 16 12 15 15 9
Breakdown Strength
HEE
Withstand Voltage . 9 S 6 6 7 9.5 9 g 7
12!5?;#&#9% TQ'm 1.0 1.2 19.0 19.0 9.0 — 1.0 3.2 35
Volume Resistivity
ML uL94 V-0 V-0 V-0 V-0 V-0 V-0 V-0 V-0 V-0
Flame-Retardance

*1 RybhF1 X7 EICES Measured with hot disc method.
*2 {REMFENEICES Measured with guarded heat flow meter method. 3 StE1E Calculation value
E&0.2mm. 0.3mm. 0.8mm (FG.EGZ1 T#f&) &Y% T, Sheets are also available in 0.2mm, 0.3mm, 0.8mm thickness (does not include the FG, EG types).

(3RIRIETIZHYEL A Not specified values)
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¥&& Structure

Low-hardness TC Series
The low-hardness TG Series products are sheets made of silicone
rubber combined with thermally conductive fillers. The line-up
are single layer type and composite type. They are soft with good
adhesion, so they bonding tightly to the heat-generating unit and

the heatsink, providing more efficient cooling.

/
@B JE —] Single layer sheet

(&

HSV-1.4 / THS / SPA-3.0 / TXS / TXS2 Series

EREHZEM) -2 T L (HEHEE)
Low-hardness thermally conductive silicone rubber (Double-sided adhesive)

—— RETILLCRYIFLY)
Carrier liner film (Polyethylene)

+—— RETJLL(PET)

Carrier liner film (PET)

* REERFIRETVLERD U THENZEI,
Please release the Carrier liner film when using.

P
O & —bk Composite sheet

THE / TXE Series
EA EEEREEMES Y04
Adhesive side: Low-hardness thermally conductive silicone rubber

—— RETIVL(R)IFLY)
Carrier liner film (Polyethylene)

+———{RET VL (PET)
Carrier liner film (PET)

FERGER: BB )T 4

Non adhesive side: Thermally conductive silicone rubber
TC-SP-1.7 Series

A EEESMEEMES YT A

Adhesive side: Low-hardness thermally conductive silicone rubber
——— FFEREEf:

o Non adhesive side:
[ Thermally conductive silicone sheet
fR5&71)V.Lx Carrier liner film rainforced with glass fiber

HIRIOZANEz B M) D—2T L

—h%431%  General Properties

217 REEREEMES)I—T Lo~
Type Low-hardness thermally conductive silicone rubber sheets
=l

EE tem BRE Grate TC-100HSV-1.4| TC-100SP-1.7| TC-100THS | TC-100THE [TC-100SPA-3.0| TC-100TXS | TC-100TXS2 | TC-100TXE
& 73] kea/FatE RIEE  [ABE/AFRE 173::) 173::) 73 KEB/IRE
Color Gray Gray, Reddish brown | Light reddish purple |Light blue, Light reddish purple Gray Gray Gray Light blue, Gray
il 0 (0] 0 0 0 0 0 0
Thickness*! mm 1. 1. 1. 1. 1. 1. 1. 1.
#HzER 10 22007-2*2 1.2 15 2.1 2.1 23 3.3 3.3 33
Thermal Conductivity ASTM E 15303 1.4 1.7 25 25 3.0 5.0 5.0 5.0
AR ) ‘C/W 1.1 1.0 0.6 0.7 0.4 0.4 0.4 0.5
Thermal Resistance
BE

- 23C g/cm3 25 2.3 2.9 29 2.4 3.1 3.1 3.1
Density
fga*4 72H—C
le? @ 25 2 30 30 4 45 20 20
iR IRORS kV 23 20 20 20 = 20 21 21
Breakdown Strength
MEE
Withstand Voltage kV 18 16 15 12 = 18 17 20
REAME uL94 V-0 V-0 V-0 V-0 V-0 V-0 V-0 V-0
Flame-Retardance

8 N A

ﬁﬁ%jufﬂ/aﬁg 2D3-D10 ppm 260 200 660 660 200 240 600 240
Low Molecular Siloxane Content

*1 BIFRRMETT0.5~3mmET0.5mmZ|#A (TC-SP-1.7. TC-TXSH LU TC-TXEIX3~5mmETImmZIAbHIET) o

Thicknesses are typical values. Sheets are available in 0.5mm increments from 0.5mm to 3mm (TC-SP-1.7, TC-TXS and TC-TXE are available in 1.0mm increments from 3mm to 5mm).
*2 Ry T XTEICED Measured with hot disc method. *3 {RFEHRRSAICLS Measured with guarded heat flow meter method.

*4 BBX(7ZXH—C): BEE6mmDEREE Sz Bt — 240 E R TRIZE. Thickness (Asker C): Measured with 2 pieces of 6mm thickness soft type of high thermally conductive silicone rubber sheets.

(FRARMETIEHYEE A Not specified values)




TIAXFIVIITU7IL PCS-LT-30

TIAXFIVIRTUTIL(PCM) IFEATEHIL T D5 HRELELS  Phase Change Materials are thermally conductive sheets which
—hTY, TecDiREZm LS B U,
O ENREDIRFRILDERERIN

O SR T CHMEIL AV (AR TT I

O RITRE TR

E—h> 27 Heatsink

SN ESTHREEIEDSNE T, Asingle sheet can fill in gaps both narrow and wide.

A

IC

undergo phase-change and soften when exposed to heat.
The following performance parameters have been improved.

@ After phase-change, the PCM conforms tightly to uneven surfaces.
@®Silicone based PCM are highly resistant to pump-out.

@®Easy transfer for high process efficiency.

—R%4FE General Properties

SR Grade
B em PCS-LT-30
& Color K& Gray
FDEAE & Initial Thickness um 120
[EAERIE # Bond Line Thickness*2: 3 um 28
PR (R ZRFE Density at 25°C 2.4
A #R{E = Softening Point™4 ‘C 48
Ic HAREER Thermal Conductivity™! W/m-K 3.0
EMIEHT Thermal Resistance™!- 3 cm2-K/W 0.11
FEHES —M A X Sheet size mm 300x400

(FRARMETIIHYEE A Not specified values)
*1 L—H—7Fv>27KIC4£D Measured with laser flash method.
*2 70—V TRIE Measured by Micro gauge.
*3 200psi/100°C/1hD &+ TEHE After 1 hour compression, 200 psi/100 °C.
k4 Y3HBITEEICTRITE Measured by Shin-Etsu method.

BcEMAEIEFEVI—>Y5—7 TC-SAS series

HMEEBDHDOILDHEMBERET — T TT.200umEICHIA.  Thermal interface tape: One layer, double-sided adhesive.
100umMED&REESA VFvIUFRLUI,

OB RELLMEN

O LVEEHE THIEHNAIRE

O KEETHRIFEIFEM

—R%4FE  General Properties

New lineup will include 200 pm and 100 pm thicknesses.

@ Strong and stable adhesive strength.

®Thermal resistance is stable across a wide temperature range.
@®Can be applied to wide areas using automated equipment.

TC-20SAS {ER4RERT—5
TC-20SAS:Reliability test data

1] O —_— P
B Grade TC-10SAS TC-20SAS 150CE BB ROMEFEEL

I8H Item __ Change in thermal resistance when kept at high temperature (150°C)

£2 Color B8 White B2 White 3 g0 !
N—ZH1) < — Matrix $1)3— Silicone 13— silicone %

EX Thickness um 100 200 £ it 7747 —7 A Acrylic tape (competitor A)
HEIZEEIEEE Breakdown Voltage™ kV 3.2 6.5 % 0

(&R Thermal Conductivity*2 W/m-K 1.0 1.0 é

HIBEIZTE B Peeling Strength™3 N/cm 6.0 6.4 £

BXV)FR L VI Handling 4:-

(A4 A X COEENM Transfer of 200 mm x 300 mm tape size) RAF Easy BAF Easy % .

] 250 500 750 1000

*1 JIS K 6249 (FIRETIEHY)EE A Not specified values) I— 4 R5RE Aging time (h)

*2 L—Y—=TF5v> 17K LB Measured with laser flash method. o o
*3 AHRICT — 7 EBE T, 2kgP—5—T1 %, 10D BAEL - TV EAVCRIE 80CE BB ROMENE
23°CF. 180E AMICE | EHEL /- AEREE300mm/min

Tape was applied to an aluminum plate, then pressed down using a 2 kg roller.
After 10 minutes, the tape was then peeled off in the 180-degree direction and

measurements taken. (Temp.: 23 °C, peeling speed: 300 mm/min)

Adhesion property after 80°C aging

RIBfEEREE Peeling Strength (N/cm)

0 250 500 750 1000
I JR§E Aging time (h)



Fluid Compounds

FALIWAVINDO VR

BERVI—2Z2)baVINOVREE DUT—F A JV7ZEBIC Thermally conductive fluid compounds are grease-like products

FPILEFEERCTEEDO LIV KREESUCIU—AROBRT containing silicone fluids as a base oil, and thermally conductive

T, EVEESERICOEDBEN AR TE . Exisnaxeswyg  fillers such as alumina powder. Silicone fluid compounds show

L BV KSR ERELET . excellent stability against thermal oxidation, in addition to excellent
electrical properties over a wide temperature range.

¥LZE Schematic diagram IR ETU—ADEHFDEFR Correlation between grease thickness and thermal resistance
s N
__ 500
A S asop o
—h>% Heatsin x —— X-23-7762;5F B4
E 400} After solvent evaporation
E—hXTLw4— g 850 X-23-7783DAHIE R %
e e ; 300 - After solvent evaporation
2 250 —G-751
= ol G-765 X-23-7762 G-750
S / G776
g e751/ G777
e 100 - >
%ﬁ 50
ﬁ 00 1 1 1 L Il 1
0 20 40 60 80 100 120 140
JY—ZDEH Thickness (Hm)
- J
SHERFESR Test result
R TTTINT A Pump out test (-40°C+—1257T) FAIVT—RNEFHHERER 0il separation test
TERE
Coveniona proct G775 1% Condition 23°C/64h 125°C/64h
0 R Py
o Sbuy oo _ ek _
Iniie) U Sample Conventional product G-776 Conventional product G-776
2661170 B E Picture
266 cycles
B A& Blotwidth  mm 10.0 1.5 20.6
AN
—%451E General Properties
B Grade
A G-765 G-750 G-751 X-23-7762 | X-23-7783D G-775 G-776 G-777
em
SHER RE&T)-RK | REJTU-ZIK | RETU-ZIK | [RET)-RK | REJT)-ZIK | ABT)-XK | BEJTU-ZK | B&JT)—-IK
Color and Consistency Gray, Grease Gray, Grease Gray, Grease Gray, Grease Gray, Grease White, Grease White, Grease White, Grease
K
o Pa's 250 300 420 180 200 500 58 172
Viscosity
HE 9
» 25T 2.77 2.77 2.51 2.55 2.55 3.4 29 33
Specific Gravity
BT mm2-K/W | 17(40 um) 16(40 um) 17(62 um) 15(73 um) | 8.0(38 um) | 25(75 um) | 7.4(7.8 um) | 21(56 um)
Thermal Resistance : : :
HERRBIRDIES FAE
Breakdown Strength kV/(0.25mm) 4 4 _ - _ 2.5 No data 32
= 1
S W/m-K 29 35 45 4.0(6.0%2) | 3.5(5.5%2) 3.6 1.3%2 3.1
Thermal Conductivity*!
N=}
52 e AL C| 5010 +120 | -50t0+120 | 5010 +120 | -50t0 +120 | -50 to +120 | -50 to +150 | -50 to +150 | -50 to +200
Usable Temperature Range
E%ﬁ 150°C/24h % 0.06 0.28 0.10 2.58 243 0.26 3.10 0.1
Volatile Content

%1 RyhF1ZAT77EICED Measured with hot disc method. 2 JAFIEF%  After solvent evaporation. (FRIRMETIEHY)EH A Not specified values)



LB ZERHDHICHRIFE T« S—ZEEa Ulc—RERIADY
J—VOdLEERITY . RIE LB ERIRETFR—ANAT BB T
ZEJHRDETERIGU. MEDORSYZRHUENSEELE T .

—R%4FME  General Properties

Shin-Etsu condensation curing silicone rubbers are one component
type adhesives compounded with a special filler to enhance
thermal conductivity. These materials are in liquid or paste form
before curing. When exposed to the air, they start to cure while
generating a small amount of cure by-product.

2147 FRE(LME—Ra(T
Type One-component adhesive type, Condensaton cure
1] O
_— LA UE KE-4917-B KE-4901-W KE-3493 KE-3466 KE-3467
em

BEARX B a—I R B a—IE B 72k B B 72k B B 72k B
Cure Type (by-product gas) Alcohol Alcohol Acetone Acetone Acetone
&R 23] HE& HE& HE& HE&
Appearance Black White White White White
i Pass N N N 50 100
Viscosity Paste Paste Paste
BE 5 g/cm3 157 1.59 1.47 2.80 2.96
Density
e ormlabegi 53 53 73 88 o1
Hardness Durometer A
FGLE S
Tensile Strength Mka 26 26 - - -

wen Q
LA % 120 120 — — —
Elongation at break

SR
LA R TQ'm 5.3 34 1.0 2.9 5.9
Volume Resistivity
ﬁﬁ,’ﬁifﬁiﬁ@?ﬁé kV (1mm) 29 30 35 24 25
Dielectric Breakdown Strength
e 50Hz 45 38 42 59 46
Dielectric Constant
e 50Hz 0.34 0.18 0.002 0.0047 0.004
Dielectric Dissipation Factor
Bzl .
Thermal Conductivity* W/m-K 0.7 0.75 1.6 1.9 2.4
=2 &= E
Lt A min 10 8 1 7 4
Tack Free Time
53RV AKTEERS MPa 0.9 1.3 0.8 0.5 0.5
Lap Shear Strength (77JL3 Aluminum) (77JV3 Aluminum) (77JL3 Aluminum) (77JL3 Aluminum) (77JL3 Aluminum)
T V-0 V-0 — V-1 V-0
Flammability

2.3 AR
BRFIIETVEER ) hio g <300 <300 <300 < 300 < 300
Low Molecular Siloxane Content
TERAL BRALRALE . . . .
Brief Description Auti-sulfurization

FE{LZ&fF Curing conditions: 23°C+2°C.50£5% RHX7H (days)

*EARIEICELSD Measured with hot-wire method.

(IRIRIETIZHYE L A Not specified values)
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@ ILARIEDIVIT 2~ R @A RSERTVI A

@—BOE=——ILF—THBEE EEE. 28 (RUIXTILRERELE).
Ty I REE N T YT R Y

—R%4FE General Properties

Shin-Etsu silicone rubber products, compounded with special filler
to enhance the properties of thermal conductivity, are heat curable
addition type and can thus be uniformly cured in a short period of
time regardless of the thickness of the rubber.

If addition cure products become mixed with or come into contact with curing

inhibitors, a defective cure may result, so please use caution.

[Specific examples of curing inhibitors]
« Organic rubbers (natural rubber, and synthetic rubbers
such as chloroprene rubber, nitrile rubber, and EPDM)
« Soft PVC resins * Amine-cured epoxy resins ¢ Rubber clay and oil clay

* |socyanates of urethane resins * Condensation cure RTV rubber

waxes, soldering flux, and pine gum

» Some vinyl tape adhesives, glues, paints (polyester-based paints, etc.),

217 INEEE L — a7 ik o b 2
Type One-component adhesive type, Addition cure Two-component adhesive type, Addition cure
I O
25 G KE-1867 KE-1891 KE-1285A/B KE-1861A/B

188 item
Eis= 73 73 AlRE / BIRAE AH® / BIkE
Appearance Gray Gray A: Gray / B: Light gray A: White / B: Gray
K . A:20 / B:6 A:70 / B:70
Viscosity i 0 T BE Mixed 9.5 BE Mixed 70
ﬁg { g/cm3 2.92 3.05 1.74 222
Density
B FaOX—4A
Hardness Durometer A 2 % 53 80
5 [5RV)EES
Tensile Strength il — — 2.5 —
L0 o
Elongation at break % o 7 140 T

=3 Z
LB TQ'm 1.2 15 6.5 10
Volume Resistivity
HERRIEIR DR
Dielectric Breakdown Strength kV(1 mm) 23 23 26 25
22 50Hz 6.7 6.7 4.0 4.0
Dielectric Constant
HEBIEE
Dielectric Dissipation Factor 50Hz QLo 0.0021 0.01 0.0016
pl By
Thermal Conductivity* B — 0 08 0.8
= 3
mETE{t## - 120°C / 1h 120°C / 1h 120°C / 1h 120°C / 1h
Standard Curing Condition
53RV € AKTEETRS MPa 1.0 0.6 1.3 1.7
Lap Shear Strength (77JV3 Aluminum) (77JL3 Aluminum) (7JU3 Aluminum) (77JVX Aluminum)
I 0q V-0 V-0 V-0 V-0
Flammability

A z
CIE — — 100 / 100 100 / 100
Blend Ratio

A2 N AEE
EfF 9 BHR o hio g <300 <300 < 500 —
Low Molecular Siloxane Content

*EAREICELS Measured with hot-wire method.

(FRMBETIZH Y EH A Not specified values)
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Measurement and evaluation of thermal properties

Two values which represent the thermal properties of thermal interface
materials are thermal conductivity (A) and thermal resistance (R).
Heat-dissipation performance is directly proportional to thermal
conductivity and inversely proportional to thermal resistance.
Heat-dissipation is affected not only by the thermal conductivity of
the silicone itself, but is also largely dependent on the contact thermal
resistance of the interface between the heat generator and the heat
dissipator.

HEBRIGBEN—ELSEMEEROMEELY). ERRETIEIT—
DIDERNCLZD W ZOLEFIE B BIZERICENET,

(T1-T2) A

Q=4 L

Q:{=#4E Quantity of heat transmission A:#fE*& Cross sectional area of test piece

If temperature is constant, thermal conductivity is a value inherent to a
particular substance. According to Fourier’s Law, in a static state, the
proportionality constant is thermal conductivity.

Q L
A= X T

L:#4#2EhFRSE Thickness of test piece

T1:=:B881EE Temperature of high temperature side T2:{EK:8f8I:;E% Temperature of low temperature side

HIEMISCBETT. T2RICEHEQER TRRDIER S MK DFIIC
BYES,

T1-T2 L

Q AA

Ro = = —

Thermal resistance is the sum of contact resistance plus the resistance present
as a quantity of heat (Q) flows between temperatures at T1 and T2.

R = Ro+Rs

Ro: ¥ EEH DEIKHL The conventional thermal resistance of the substance Rs: $ZfiZEKHT The contact thermal resistance

ETEZRODPIETSE Measurement of thermal conductivity

RTVIATHWREIES F. A LicT7O0—T7 (BiRE s E ) 2EE,

THRIR g I B b LU S ML ST
JISR 2616 Measurement method used for RTV rubbers. A probe (hot wire and thermocouple) is placed on top of a sample,
and temperature change, voltage, amperage and thermal conductivity over time are measured.
LI EGEF AN INY R THWBBITE S & 2D Y LTIV T AL A —ICEBRERL.
RyhF R —ERBIEC A -—DETERELLSRE LAEHAMBIET Bz ERERHLET,
e methold Measurement method used for rubber finished products, oil compounds.
IS0 22007-2 A constant current is supplied to a sensor sandwiched between two layers of a sample.

The sensor is heated to a constant temperature, and rise in temperature is measured by
the change in impedance in the sensor, from which thermal conductivity is calculated.

JLII&ETHWSAE b—2—cbe— o IDBICEHMEEESTEITE A,

REBRETE
Guarded heat flow
meter method

BEECHRBLNHEEREEHLET,

Measurement method used with rubber finished products.
A sample and a calorimeter are sandwiched between a heater and heat sink.

ASTM E-1530 o )
Thermal conductivity is calculated from the temperature difference and heat flow rate.
L—+— TIAXF IR TITIVTRVSH .
IS5vS 15k AEHIL—Y—XEBHL AR OBE LR »SBLMERFEXHL  AEEREEHLET,
L 7ﬂ/h/:Lth i Measurement method used for phase change materials.
?:‘:I’I\?ISE-T:NO A sample is illuminated with a laser, and the thermal diffusivity of the sample is

derived from the rise in temperature of the sample. This is used to calculate thermal conductivity.



{E2F>0OFY>/ Low-molecular-weight (LMW) Siloxane

O EAQFOXxY &I

AR EFERX TRINBRISED HEVBRIRS A F LR OX4>
D ET(—REANIZIED3~D10) IERIED /-HFE(LEF B L UFEL
BOARPRIERLET A TFoOXF YL, FREICREIN 243
EDNEGICHEVWTERIZERABEEERITIENRESNTVET,

TCOU—ZXDESFOxH>&HF= LMW siloxane concentration in TC Series

S Grade 3Dn(ppm) (n=3-10)
TC-30A 10 >
TC-30CG 10 >
TC-30FG 10 >
TC-30EG 10 >
TC-30BG 10 >
TC-30C-CP 10 >
TC-30S2-CP 10 >
TC-30S-KT Tube 10 >
TC-15TCl 10 >
TC-15TCP 10 >

OEREREEICOVT
EAREOERCAINEICRELOLON HHZEN BRI HRE
SNTVET NDIEIEPERARLENFERNbIEARE DR
REkh) FIFRALKFERT BT HRAGEDBEMDIEREE
EBIREI T ZEP SN TVET RS FIAFHACDONTHE
SBTFA—H—FNS BEE-BERDHSEHEHE T AEED
BIBEMEINTVET,

BT MAEIEMEREORMER Relationship of load conditions to contact reliability
*EFICLBIEMISFEM (v/0L—) Effects of load on contact reliability (micro-relay)

®What is LMW siloxane?

The figure shows the chemical formula of low-molecular-weight
siloxane,anonreactivecyclicdimethylpolysiloxane (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.

Dn: CHs
Si-0

CHs

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 range.

HEHEEREDAHZX L Mechanisms of contact failure

. EaRETOSINERE .
BT Load Presence of Si accretion FEMRIKHT Contact resistance BIRSAFILRSOF YL ES
at point of contact (Y/N) Cyclic dimethyl polysiloxane vapor
1| DC1V | 1mA &= N EKRIEASNAUY No increase measured R
ESRI—IIRIF—
I " !
2| pc1v | 36ma & N ?’SIQL. iEIkT%zt»@& ) o Electrical spark energy
Occasional increase of several ohms |
3|DC3.5V| 1mA & N HEKIEABNALY No increase measured
4 |DC5.6V | 1mA TY HEKRIEASNALY No increase measured %E%§1$ﬁ7ﬁk E}ngﬂ:‘:b’(@]( .
Formation of insulators Functions as an abrasive
p——— N
5|DC12V | 1mA " Y BOIIEK, 0bBENE
Increase of several ohms, up to infinity ELkEE J 23
1500EIfiL ToolZ kb DH HENI0E TL Too Contact failure Abrasion
EE 7Y o iy e OB T TSNS AT ARl ORI
FRELET ZOBRIXF RS OFH 213 RISED HEBRED 0.,
3000 ToolZ B2 HMDAH H5N4500[E T2 Too BEBOATPICERLET, COBRUARRI AF IR OF Y1
7 | DC24V | 35mA 'Y Around 3000 times, readings of infinity were seen; EEDEGT CLERICRTADZ AL TIESEELS|ZXRILET,
at 4500 times, all were infinity
" The prime ingredients of RTV silicone rubber, but the dimethyl polysiloxane
8 | DC24V |100mA "Y HARIEHSNAELY Noincrease measured derived in the normal manufacturing process does contain ring structures in
9 | DC24V |200mA Y HEAIEABNAUY No increase measured trace amounts. Because this cyclic dimethyl polysiloxane is nonreactive and
volatile, there is sometimes after curing. As shown in the figure above, this
10| DC24V | 1A Y HERIEASHELY Noincrease measured sublimated cyclic dimethyl polysiloxane can be a mechanism of contact failure
11| DC24V | 4A 'Y HEKRIEASNALY No increase measured AR RN @RS

[FBRS 1] FRRASERE  1Hz B 2R 1M H:13g

HE: (#)EFRBEFS SH-FE 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.
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Phone : +65-6743-7277 Fax : +65-6743-7477
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Phone : +66-(0)2-632-2941 Fax : +66-(0)2-632-2945

Shin-Etsu Silicone International

Trading (Shanghai) Co., Ltd.

29F Junyao International Plaza, No.789, Zhao Jia Bang Road, Shanghai, China
Phone : +86-(0)21-6443-5550 Fax : +86-(0)21-6443-5868

@LH2OT DT -2 FRETIRHNE LA, FRHABTEAREE
BEDIDWRNEERTBEFHNET,

O ERICEEL TR B ERICTHEAICT MV ERENICES
TEDEIDTHERLIZEN BH I TRNT IRV DA BEFETFIC
MU THEMLAEWI LRI THODTIRHNEL Ao

QU VIR —MITERARRTICARINZHDTY, &
BZ0M4ENEEENDOZFERICBLTIREHICTERICT AN
TV YEZARIERATEIENEEMEIHBNDIATFEALE,
Ld EEBA TN ERLLN TS,

@ZNHLAOTJICEHIN TSI A-—HADEH AICEET 55
BEERETHSERICHIET . REDHHAICETIREELEFIC
HESNBZEEHEHVELET,

OFEHEGHINDEXF L) I BEAIBDARELVEELET,

@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.

YOI ERRFREIRIANZTLELD
BRIEBEYXIALN AT LOEBRRIZICEDEBRINS
TREBEMBLIVILBICTHRE BEINTOET,
BB EXA 1SO 9001 1SO 14001

(JCQA-0004 JCQA-E-0002)

EL# I 1SO 9001 I1SO 14001
(JCQA-0018 JCQA-E-0064)

® & I 1 IS0 9001 ISO 14001
(JOA-0479  JQA-EM0298)

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)
1SO 9001 1SO 14001
(JCQA-0018  JCQA-E-0064)
1ISO 9001 1SO 14001
(JOA-0479  JQA-EM0298)

Naoetsu Plant

Takefu Plant

http://www.silicone.jp/
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