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Thermal Interface Materials
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BEVE /U =2/ Thermal Interface Materials

MMEEMEmEMEYVI—-V57—T

Double Sided Thermal Interface Silicone Tapes

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

QDR IEEEEL T LV B ESEE T Can be used over a wider temperature range
{EF7RIEE(-40°C~+1507C) than other resins (from -40 to+150°C).

O RiFRT—U% Easy to remove and reapply.

SEEME#YYI-VI LIS V—MR ITAXAFIVIITUTI
High-hardness Thermal Interface Silicone Rubber Sheet form
O FFEM. TEMD S0 Easy to use and good stability. O EEMDLNI—NKNS  Easy to use sheets

O M FyyZ Fa1—T%E Possible to make molded items BIRICEET S which change to a fluid state.
BN TES such as sheets, caps and tubes. O EFERKIA/hEW Thermal resistance can be reduced.

(iR /(KR MEUI—-VINwR
Thermal Interface Silicone Soft Pads / Ultra Soft Pads

OEEMEN L
OHSP<EBEMED L

Thermal Interface Phase Change Materials

Slllcone “Pem
By« . (Polymer Binder) ‘

Cured type Highly Thermal Conductive Filler

KRBT T
Uncured type

-
luid"Compound

WMSBRTVIL FLNWAVINOVR

Condensation-cure RTV Rubber Fluid Compounds

OEEBTHEILTS Cures at room temperature. FEETHTED Can be applied as thin coating.
OBEFHRDOEE Fastening of electronic components. O EREIKILH /NS Thermal resistance can be reduced.

j‘
ﬂgﬂaﬁﬁﬁuldﬁhmne Rubber ‘ ~N—ANK

OMEICE->THEIETS Apply heat to cure. Paste form
BFERDEE - RyT1>7 Adhesion & potting of electronic components.

Z—XDLHD. FTETEXDRANROMEECEHI VI —-VDFRRDSA VFYvITHRALET .

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.

o UL ES BIKI HEARTE IR DIAS
G;;lrp? ié:a::je% Thermal Conductivity W/m-K Thermal Resistance ‘C/W Breakdown Strength kV
ISO 22007-2 A ASTM E 1530 | ASTM E 1461  4%138I%E % 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)
. N TC-45FG 25 3.3 — 0.5(0.45 mm) 8(0.45 mm)
BRI TLMTE 104586 34 45 _ 0.5(0.45 mm) 8(0.45 mm)
High-hardness Thermal Interface
Silicone Rubber TC-45BG 7.3 5.0 — 0.4(0.45 mm) 16(0.45 mm)
TC-15TCI 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 2.0 2.0 — 0.6(0.45 mm) 9(0.45 mm)
TC-HSV-1.4 1.2 1.4 — 1.1(1 mm) 23(1 mm)
TC-THS 2.1 25 — 0.6(1 mm) 20(1 mm)
EREE K-/ TC-THE 2.1 25 = 0.7(1 mm) 20(1 mm)
Thermal Interface Silicone Soft Pads TC-TXS 3.3 5.0 — 0.4(1 mm) 20(1 mm)
TC-TXS2 83 5.0 — 0.4(1 mm) 21 (1 mm)
TC-TXE 3.3 5.0 — 0.5(1 mm) 21(1 mm)
TC-SP-1.7 1.5 1.7 — 1.0(1 mm) 20(1 mm)
TC-SPA-3.0 2.3 3.0 — 0.4(1 mm) =
BEBEERES -2 /NyR TC-CAS-10 1.8 — — 0.65(1 mm) 22(1 mm)
Thermal Interface Silicone Ultra Soft Pads | TC-CAB-10 23 — — 0.49(1 mm) 22(1 mm)
TC-CAD-10 3.2 — — 0.43(1 mm) 15(1 mm)
TC-CAT-20 45 — = 0.32(1 mm) 15(1 mm)
3 S :"v"‘l 74
%iniﬁrz;rfa; ;hasej;#a:g{abMaterials PCS-LT-30 - - e Sl -
HGEMEEEESJ—7—7 TC-10SAS — — 1.0 — 3.2(0.1 mm)
Double Sided Thermal Interface Silicone Tapes ' TC-20SAS — — 1.0 — 6.5(0.2 mm)
(FRHEMETIEHYE L A Not specified values)
4 HinBER BIKH HEARIR IR DIAS
i;rp? %rn;ie% Thermal Conductivity W/m*K Thermal Resistance mm2-K/W  Breakdown Strength kV
ISO 22007-2 JISR 2616 WAHBITEE Shin-Etsu Method JIS K 6249
G-765 29 — 17 (40 um) 4.5%2(0.25 mm)
G-750 3.5 — 16(40 um) 4.5%2(0.25 mm)
G-751 4.5 — 17(62 um)
X-23-7762 4.0(6.0%") — 15(73 um) _
AT IR X-23-77830 35(55%) - 8.0(38 um) ERRAT
Fluid Compounds X-23-7868-2D 3.6(6.2%1) — 7.0(25 um)
X-23-7921-5 6.0 — 5.8(25 um)
G-775 3.6 — 25(75 um) 2.5%2(0.25 mm)
G-776 .85 — 7.4(7.8 um) =
G-777 3.1 — 21 (56 um) 3.2%2(0.25 mm)
KE-4917B — 0.7 — 29
FEATIRTV A KE-4901-W — 0.75 — 30
Condensation-cure RTV Rubber KESI90 - 16 — 35
KE-3466 — 1.9 — 24
KE-3467 — 2.4 — 25
KE-1867 — 2.2 — 23
EpikidhyNm WA KE-1891 — 4.0 — 23
Addition-cure Liquid Silicone Rubber KE-1285A/B — 0.8 = 26
KE-1861A/B — 0.8 — 25
1 JAEIFESE After solvent evaporation. 2 JIS C 2320 (FR1B{ETIEHYEH A Not specified values)



@ Silicone Rubber Finished Products

YUd—-VILNMIm

SEEMRAIUI—-VILINIA High-hardness Thermal Interface Silicone Rubber

OERIEFMLEBN-EREEF->TVET, @®These products have fine electrical properties (electric non-conductivity, etc.)

OHFAYOARXRRAINT IV LICE DB EA THHIET, ®There is a reinforcement type with the Fiberglass or Polyimide film.

O — T THEL Xy yTIRRF2—TROE P HY. NS5 X4 eNotonly sheet, but also Cap or Tube shapes. These products can even meet
HEDDEEREDOR/IMIIZILIBET, the needs for reduction of the creeping distance of transistors.

OIFLAEDR GNP ULIRIREEE M T Bh-HRMERUET, ®Nearly all products are UL-certified for flame-retardancy.

oL\ VR E S CERTE%Y (-40°C~180C), ®Can be used in a wide temperature (-40 °C to +180 °C).

B2 Schematic diagram

[ o: D (7 ) o
® > —| Sheet Xy Cap
E—k2y |
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Thermal interface
silicone rubber cap

Thermal interface
silicone rubber sheet

(PP S NP &
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—h%45M General Properties

e SEERE)2—> T LHN I & High-hardness Thermal Interface Silicone Rubber
Type I—ha1T Xy T LT
Sheet type Cap type
Up=]
S Bl cate | gp g TCC6 | TC-FG TCEG | TC-BG | TC-TCI | TC-A-CP | TC-C-CP | TC-S2-CP
& 56 KIREE KB KB HE ey BEE R EE 3=
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
wizgs (1802000724 0.8 1.7 25 3.1 7.3 0.6 0.8 1.8 2.0
Thermal Gonductivity ASTM E 1530*2 1.1 1.9 SIGES 4.5 5.0 1.2 1.1 1.5 2.0
%fg 28t g/cm3 2.2 25 3.0 31 1.5 2.2 2.2 2.6 29
Density
s el e 80 90 90 95 90 — 80 88 75
Hardness Durometer A
RBBREDEE /(0 45mm) | 15 10 8 8 16 12 15 15 9
Breakdown Strength
& E
Withstand Voltage 4 9 S 6 6 7 10 9 13 7
= =
ﬂqﬁ?&ﬁf'ﬂ'. TQ'm 1.0 1.2 19.0 19.0 9.0 — 1.0 3.2 35
Volume Resistivity
RERME UL94 V-0 V-0 V-0 V-0 V-0 V-0 V-0 V-0 V-0
Flame-Retardance
*1 RyhF1R7EICES Measured with hot disc method. (FRIBMETIEHY)E A Not specified values)

%2 (REHREICLD Measured with guarded heat flow meter method. %3 5t&fE Calculation value
E& 0.2mm. 0.3mm. 0.8mm(FG.EG&#A 7%&k&{) »*d4) %, Sheets are also available in 0.2mm, 0.3mm, 0.8mm thickness (does not include the FG, EG types).




(R ERER MV I—-VINyR

OEHAMAML(BEL. EVHENEERIELXT,
O EHHAMANDERK . REEIF HEICTE MAEEICBATOET,
O FEALEDHESULRBIRE SR T BN BN ERLET,
O S WIRNNTF—V AEBMGEREFFHLE L,
o LVEEEB THER TEEY (CAS.CAB: -40°C~150°C. ZDAth:

-40°C~180°C) o

1&& Structure

Thermal Interface Silicone Soft Pads / Ultra Soft Pads

®These products are capable of close conformity to irregular or complex

surfaces.

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

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

®Excellent cost performance and high thermal conductivity.

@(an be used in a wide temperature (CAS, CAB: -40 °C to +150 °C,
Others: -40 °C to +180 °C).

" 3 N O 3 0
OB EAAJ Single layer type ®E&FM17 Composite type
THE / TXE Series
—— HSV-1.4 / THS / TXS / TXS2 Series FhE A R A U —2 XK
EREE RS a—2 R (FEEEE) Adhesive side: Thermal interface silicone soft pad
Thermal interface silicone soft pad (Double-sided adhesive) - RET L FYTFLY)
Carrier liner film (Polyethylene)
—— SPA-3.0/CAS-10/CAB-10
CAD-10/ CAT-20 Series i ¢ RE (VL (PET)
BB E RS a— 2 SR (HEGE) SR SRS YT T Carrier liner film (PET)
Thermal interface silicone ultra soft pad (Double-sided adhesive) Non adhesive side: Thermal interface silicone rubber
} SP-1.7 Series
—— RETILL(RIIFLY)
oo (oot HaE R BIEREE )T/ YR
Ceri e TeA T el ) Adhesive side: Thermal interface silicone ultra soft pad
»——{RFETLL(PET) : o .
Carrier liner film (PET) ifﬁﬁléullkaﬁﬁﬁﬁbl):l—‘/jﬁ
o - g . 5 Non adhesive side:
* REERFIRET IV LERD U THENZELY, Thermal interface silicone sheet
Pl | the Carrier liner film whi ing. f ; :
ease release the Carrier liner film when using RE0 A Carror liner fim rainforced with glass fiber
& DN )
—R%4F% General Properties
G Eesdig e S mES AT BEBE M- TR XK
Type Thermal Interface Silicone Soft Pads Thermal Interface Silicone Ultra Soft Pads
Up=]
B tom B Grate TC-HSV-1.4| TC-THS | TC-THE | TC-TXS | TC-TXS2 | TC-TXE |TC-SP-1.7|TC-SPA-3.0|TC-CAS-10|TC-CAB-10|TC-CAD-10| TC-CAT-20
INZE SNEE
= w4 rREE/ . = wREB’/ | K&/ — e e —— =
& k& | KRR Rk 73] 3= R B ke BEIKE | RFREE | RARE | K&
Color Light Light blue, Li Gray, Light
Gray reddish- | Light reddish- Gray Gray ight blue, | pegqish- Gray Dark gray Pink reddish- Gray
purple purple Gray brown purple
iz 1S0 22007-2+! 1.2 2.1 2.1 33 33 33 1.5 2.3 1.8 2.3 3.2 4.5
Thermal Conductivity ASTM E 15302 1.4 25 25 5.0 5.0 5.0 1.7 3.0 — — — —
AR : °‘C/W (1.0mm) 1.08 0.63 0.66 0.40 0.35 0.48 1.00 0.42 0.65 0.49 0.43 0.32
Thermal Resistance
ff;y 20 g/cms3 25 29 29 3.1 3.1 3.1 2.3 2.4 1.9 2.2 3.0 3.2
3 —
L) e 25 30 30 45 20 20 2 4 10 10 10 20
Hardness*3 Asker C
HBBIROES kV (1.0mm) 23 20 20 20 21 21 20 — 22 22 15 15
Breakdown Strength
& E
Withstand Voltage kV (1.0mm) 18 15 12 18 17 20 16 — 10 11 11 11
EEfAE ULO4 V-0 Vo | Vo V-0 Vo | Vo Vo | Vo Vo | Vo V-0 V-0
Flame-Retardance
N N AEE
EAFonsy 2HE Webio | 550 | 660 | 660 | 240 | 600 | 240 | 200 | 200 | 240 | 220 | 180 | 260
Low Molecular Siloxane Content

*1 Ry FrX7EICES  Measured with hot disc method.
%2 {RFEEFHFEICELS Measured with guarded heat flow meter method.

*3 & (7 24 —C): EE6mmOERE /B E Mk Va—> /SR e E 1 TRITE,

(FRIBMETILHY)EH A Not specified values)

Thickness (Asker C): Measured using 2 overlapping thermal interface silicone soft pads / ultla soft pads (Thickness: 6 mm).
JE& Thicknesses TC-HSV1.4, THS, THE, SPA-3.0: 0.5-3 mm. TXS, TXS2, TXE, SP-1.7, CAB-10, CAD-10, CAT-20: 0.5-5 mm. CAS-10: 0.5-10 mm.



Thermal Interface Phase Change Materials

ITIAXFIVIITUF7IL PCS-LT-30

TIAXFIVIRTUT)L(PCM) (B TEIL T D ItREIFREY
—NCT9, FeeDiEZE@ LB E U,
OEXNELIFFRTDEREIRIN

0SB T TCHRBLEWV (MR TTIR)

Thermal Interface Phase Change Materials are thermally conductive
sheets which 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.

OB IFLESE{EEM ®Silicone based PCM are highly resistant to pump-out.
@®Easy transfer for high process efficiency.
—A%45M General Properties
C N HUGhE Grade
EE tem PCS-LT-30
£ Color IR Gray
FDHAE # Initial Thickness um 120
[EAEFRIE # Bond Line Thickness™2: 3 um 28
£ Heatsink E—ho>% Heatsink B Density at 25°C 2.4
_ /b Softening Point™4 © 48
ERER Thermal Conductivity™ ! W/m-K 3.0
ic Ic KA Thermal Resistance™ 3 cm2-K/W. 0.11
FZHES — A X Sheet size mm 300%x400
(IRIRMETIZHYE L A Not specified values)
*1 L—H—T7Fv>17KIC5D Measured with laser flash method.
*2 w704 —JIZTRITE Measured by Micro gauge.

(S

SN E-STHIEEEIEDSNE T, Asingle sheet can fill in gaps both narrow and wide.

*3 20psi/100°C/1hMDZAETEME After 1 hour compression, 20 psi/100 °C.
k4 L3HBITE A IZTBRITE Measured by Shin-Etsu method.

MEEHAMEHAEYYI—>Y5—7 TC-SAS series

tEEDH DS DHEMLEREAT—T T,
100um. 200umEDEEZSA v IUEUI,

O RELIMBENICINRIL AL EEH
O LVVEE S THIEHNIRE
O KEE CHRIFHIFRM

—fi%45 % General Properties

Thermal interface tape: Single layer, double-sided adhesive.
New lineup will include 100 pm and 200 pm thicknesses.

@ Strong and stable adhesive strength without screws.

®Thermal resistance is stable across a wide temperature range.

@®(an be applied to wide areas using automated equipment.

{EFEM4EERT—4 Reliability test data

1 O o
MR oae | q0.105a8 TC-20SAS BN ORE KA
IEH Item Temperature dependency of adhesive strength
£ Color Bt White Hf& white < 60
N—2ZR1)7— Matrix 21)3—2 Silicone 21)3—2 Silicone § 50¢
2
JE & Thickness um 100 200 =
2 10 TC-20SAS
HEAFEEIREE Dielectric Breakdown Voltage™! KV 3.2 615 g
w
E4{EER Thermal Conductivity*2 W/m-K 1.0 1.0 5 £
s 77JVX Aluminum 6.0 6.4 ;"Q 2 |
HUBERRAE \ /o [SUS 7.0 7.6 g
Peeling Strength = 1 .
HTZIREY Glass epoxy 7.6 8.1 ‘:5 b4t 77717 —7 Acrylic tape (competitor) >
BU)4RU V% Handling % 50 75 100
(A4 1 X TOEEM Transfer of 200 mm x 300 mm tape size) RAF Easy RAF Easy JBE Temperature (°C)
HEPAME Flammability UL94 V-0 V-0 150°C S BB % DMIEIEZTAL

*1 JIS K 6249
*2 L—HY—TFy> 2K TRITE Measured by laser flash method.
*3 WERICT —T &R 2kgO—F—C1EER 0P BELELY L TIVERVWTEAE
23CT. 180E A EIC5[ZEEL 7, HERE A 300mm/min
After sticking a tape on a test 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)

(3BIR1ETIEHYE L A Not specified values)

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

4t 771))L5—7 Acrylic tape (competitor)

K
TC-20SAS
2 3

0 1000 2000 3000 4000 5000
I 7R Aging time (h)

#3EHT Thermal Resistance (cm2-K/W)




Fluid Compounds

FAWAVINI VR

BERYYD—2AAIVAVINOVRIFE DU D—2 A )V IS

PIWEZFEEBRLGERED IV RZEE G LI IYU—
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U BV RZHIELE T,

Thermally conductive fluid compounds are grease-like products
containing silicone fluids as a base oil, and thermally conductive
fillers such as alumina powder. Silicone fluid compounds show
excellent stability against thermal oxidation, in addition to excellent
electrical properties over a wide temperature range.

BLZE Schematic diagram BIRIRETU—ZADEH DR Correlation between grease thickness and thermal resistance
& N I
yil: k2% Heatsink g 45'0- — G-765
—h3>% Heatsinl *‘ ¥ —— X-23-7762;5% 188114
T 400 After solvent evaporatiI)n
E—RX T Ly — % 35.0 - X-23-7783D:A &I A 1%
Heat spreader S 300k After solvent evaporation
2 ol —— 6-751
8 G-765 X-23-7762 G-750
< 2001
E 1ol // g;?lg
E 100k G-751
%ﬁ 50
ﬁé 00 Il Il 1 1 Il Il
20 40 60 80 100 120 140
FU—ZDEH Thickness (um)
. 2N
SHEREER Test result
o s - R, N
RTTIRT AR Pump out test (-40°C+—125C) A4V T —N=5F{HiEKER 0il separation test
ot G-775 | ]
Conventional product Z&1% Condition 23C/64h 125°C/64h
?}JH«H % =] 4 =]
- =gy ek N ek N
Initial A S Conventional product G-776 Conventional product G-776
266117V B & Picture
266 cycles
. B #108 Blotwidth  mm 10.0 1.5 20.6
(&
—4S 1% General Properties
BUThE Grade
&A1 G-765 G-750 G-751 X-23-7762 |X-23-7783D |X-23-7868-2D | X-23-7921-5| G-775 G-776 G-777
em
SR 7q=:h /9] 73] 179 73] 73] k& BHE BE BHE
Color and Consistency Gray Gray Gray Gray Gray Gray Gray White White White
#ﬁfé{ Pa's 250 300 420 180 200 100 363 500 58 172
Viscosity
H:Ef. 25.0 2.77 277 2.51 2.55 2.55 2.5 2.8 3.4 2.9 813
Specific Gravity
= 3 Rk
il - W/m-K 2.9 3.5 4.5 4.0(6.0*2) | 3.5(5.5*2) | 3.6(6.2*2) 6.0 3.6 1.3%2 31
Thermal Conductivity*!
KT mmz-K/W 17 16 17 15 8.0 7.0 5.8 25 7.4 21
Thermal Resistance (40 um) | (40 um) | (62 um) | (73 um) (38 um) (25 um) | 25 um) | (75 um) | (7.8 um) | (56 um)
RBRROBES (o o5mm) | 45 45 AERRFLCT 25 — 3.2
Breakdown Strength Below measurable limit
om0 %| 006 0.28 0.10 258 2.43 2.70 0.4 0.26 3.10 0.1
Volatile Content
N=} H
LRI °C |-50 to +120|-50 to +120|-50 to +120|-50 to +120|-50 to +120|-50 to +120|-50 to +120|-50 to +150|-50 to +200|{-50 to +200
Usable Temperature Range

*1 RyMTFAZX7EICESD Measured with hot disc method. 2 ;AFIFEF#E  After solvent evaporation.

(3B TIZHY)EL A Not specified values)
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EHOERERILL. MEDREYWERHUEHSEELE T,

—i%45 M4 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.

s17 ERBME—RET
Type One-component adhesive type, Condensaton cure
UR=I
L e KE-4901-W KE-3493 KE-3466 KE-3467

15H item
@A f5i 77 )L a— LY B 77 b Y i 77 b2 2 J5i 7t h > Y
Cure Type (by-product gas) Alcohol Acetone Acetone Acetone
S =)=) =)=) =) =]
Appearance White White White White
WL Pa's N—AR NAR 50 100
Viscosity Paste Paste
. o
e g/omd 1,59 1.46 2.80 2.90
Density
S FaOX—42A
Hardness Durometer A = E e o1
5|aRVEES
Tensile Strength e = - <l 36

e
LA % 120 — 30 30
Elongation at break

B
it TQ'm 3.4 1.0 29 59
Volume Resistivity
e E )
Thermal Conductivity* R LE 16 1.9 24
HEFEE 50Hz
Dielectric Constant S ez 59 w48
= ST SUE 0.18 0.002 0.0047 0.004
Dielectric Dissipation Factor
MHRBIRDIRE
Dielectric Breakdown Strength kV(1 .Omm) 30 35 = 25
= 2
#aﬁﬁéﬁ&ﬂ%?sﬁ min 8 1 7 4
Tack Free Time
5[5RV) B ARTIEE B MPa 1.3 0.8 0.5 0.5
Lap Shear Strength (77JV3 Aluminum) (77JV3 Aluminum) (77X Aluminum) (77JL3 Aluminum)
gﬂ,”"& uL94 V-0 - V-0 V-0
Flammability

Y S P =} g
1&3?/!3%"7‘/375; >Ds D1oppm <300 <300 <300 <300
Low Molecular Siloxane Content

FB{L544F Curing conditions: 23°C+2°C.50+5% RHX7H (days)

*EARIEICED  Measured with hot-wire method.

(FRIRMETIEHY)EHE A Not specified values)




B2 [0 LS B DI DITKFTRIFNEL T « S — =B & LT INEE
LB I—V LTI MNET DT EICKDRE [CRRIFLIT—(C
ERETEELE T,

IR SRS R LR EME IR A S ER T 5 BERRERI T E

PHNET DT, TEELZE,

[FELBEEE D EFH)

@EHET L (KART L. 7OOF LT L, = JILT L EPDMEEDE KT L)

QNEIELHIE @7IVIELRIRFIE @I L. JHrsL

@ILIAREDIV/O T2~ % @EAERICERTVI L

@—BOE=——ILF—THBEH EHEE. BH RUIIXFTILREBREE).
RS- NAVZ o7 S /e

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 rubber (natural rubber, and synthetic rubber
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
» Some vinyl tape adhesives, glues, paints (polyester-based paints, etc.),
waxes, soldering flux, and pine gum

—i%4FE General Properties

2147 INEFE M —iREAT DNEFE L iR a1
Type One-component adhesive type, Addition cure Two-component adhesive type, Addition cure
UR=I
LR HEDD KE-1867 KE-1891 KE-1285A/B KE-1861A/B
1HE Item
&R 73] 79:=:) ARE / BIXAE A/BIIXEE&
Appearance Gray Gray A: Gray / B: Light gray A/ B: Light gray
HaEE . o A:25 / B5 A/B:50
Viscosity Rars 80 ~—Ab JBA Mixed 9 A Mixed 50
Loz ZE g/cm3 292 3.06 1.74 222
Density
S FaOX—42A
Hardness Durometer A [ 96 53 (=
5|3RV)5RS
Tensile Strength LAFE 21 48 2.5 6.4
- .

WAL L 10 % 40 10 140 80
Elongation at break
G B TQ'm 12 3.4 6.5 10.0
Volume Resistivity
Hfmim s .
Thermal Conductivity* W/m-K 22 4.0 0.8 0.8
St S 6.7 = 4.0 40
Dielectric Constant
SRR
5 e SOl 0.0045 — 0.01 0.0016
Dielectric Dissipation Factor
MHRB IR DR
Dielectric Breakdown Strength kv (1.0mm) = 25 26 25
T S &
mﬂjﬁ{t?ﬁﬁ: - 120°C / 1h 120°C / 1h 120°C / 1h 120°C / 1h
Standard Curing Condition
53RV B AKTEBRS MPa 1.0 0.8 1.3 1.0
Lap Shear Strength (77JV3 Aluminum) (77JVX Aluminum) (77JU3 Aluminum) (77JL3 Aluminum)
s Uk V-0 V-0 V-0 V-0
Flammability

AR
e — — 100 / 100 100 / 100
Blend Ratio
EAFOXHEHE >Ds-Dio
Low Molecular Siloxane Content ppm = <300 < 500 _

*EARIEICELS Measured with hot-wire method.

(FRIRETIEHY)EE A Not specified values)
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HRHE ORI ERTIBEL T, IMEEEA SRERRD SO
T BMEERNAEL HERDNSVEE RHRIB B0
I RRBROKRIEIL Tl BROMICE S CRMAYUI—
> DREEEIIT TS TR, RS DREDEMIETD
KEBSLET.

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.

REBEFCBEN —ELSEIMEBREOELSY). ERIRETIIT—
DIDERNCU I ZDLEHIE B BARERICHDET,

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.

(T1-T2) A

Q=A L

_Q L
:> A= T

Q:{=#tE CQuantity of heat transmission A:[fE#& Cross sectional area of test piece

L: 2472 BhEEH Thickness of test piece

T1:=:8E1:8%E Temperature of high temperature side T2:{E:2/81:8% Temperature of low temperature side

BIEMOCRET. T2RICEHEBQER TRRDIEM EARKHR OIS
BYET,

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.

Ro TTe _ L
Q A

R = Ro+Rs

-

Ro:#&E@E R DO#IKI The conventional thermal resistance of the substance

ERERDAIESE Measurement of thermal conductivity

Rs: £t EHT The contact thermal resistance

RTVIATHWRAIER Z. RF LICT7O0—T7 EREHEN) #EE.

Hoﬁﬁmﬁho g REEL BE ERSLUBBICLBMEEREAELET,

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.
TLMISEFNINALING R TRWSBITEH K. 28 DY > TIVTE ALY —ICEERETRL.

FoNF4RTE —ERBIETC Y -DERERELLORE LRERAMIIET Bz EREHHLET,
Hot disc method Measurement method used for rubber finished products, oil compounds.
1S0 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.
ﬁ'tgﬁk?é'l'i:\ ~Zi‘.LdJl]In”u'(“}fﬁk, \577';%? E—a—cbe—r U DBICRAMERERT TS A,
Gu;;aé-a ;]é';'; ﬂ(’)w BEELHRESNMEEREEHLET,
meter method Measurement method used with rubber finished products.
ASTM E-1530 A sample and a calorimeter are sandwiched between a heater and heat sink.
Thermal conductivity is calculated from the temperature difference and heat flow rate.
L—H— TIAXF IR TUT VTRV o
=y n ALY —RZBRL. AR OBELEFIrSMIL MR EEHL  zEREEHLET,
Laser ﬂ;sh/met?]od Measurement method used for phase change materials.
ASTM E-1461 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.



K9F>0OFY/ Low-molecular-weight (LMW) Siloxane

o ESFOXYLIX

ARDIEFRTRESNBRICHED HVRIKS AF LR OF 42
DZET(—MRAYICIZD3~D10) FEFEMED/-DELRF S LU
BORTPICEHLET EAFoOXF YL FTRCICRSN B4
EDNFRMFICHVWTEBERIERARETEILITIENRESNTVET,

TCI—XDEAFOxH>EFE LMW siloxane concentration in TC Series

BT Grade >Dn(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-15TCI 10 >
TC-15TCP 10 >

OEREABEIIOVT
EREEOERELIMEICIIELZDLDON HBIENBICHRE
SNTVWET, NDEEMXERFIZENDT N EREET DR
E &AW FRIEKRXRT o EZTHRGEDBEMDEZESEE
ES[ERITIEPFSNTVET RS FVAF T LIS OVTHE
[BFA—H—EPS BREE-RERDHIEHE TEAESD
EIBERESNTVET,

BREMACEMEFEIEORM Relationship of load conditions to contact reliability
*ERICLBIEREREM (v170L—) 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.

BEEEEREDAHZX L Mechanisms of contact failure

BIRIAFIVR)SOX YT
Cyclic dimethyl polysiloxane vapor

BRAN—TIRIE—

Electrical spark ener
SiO2 . W

Y

HREMELTEC
Functions as an abrasive

AR B
Formation of insulators

v

ERlEE EEFE

Contact failure Abrasion

BEOHETRETHRONGIAFIAYYAXFHARIZIE HEORIRGD

FELET, CORRKRIAFIVRYSOX Y23 RICHED LIERMED 0.
BEBRDBARRICHEALE T, COBBLARKI AF IR AXH A
BEDEE T CLERIIRTAN=ILTEAEEES ZEILET,

The prime ingredients of RTV silicone rubber, but the dimethyl polysiloxane
derived in the normal manufacturing process does contain ring 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

ERRACOSIfHERE
B Load Bl 6 S et FEMEIKHL Contact resistance
at point of contact (Y/N)
1| DC1V | 1mA & N HERIEASNALN No increase measured
P——
2 | DC1V | 36mA & N =l ST Eee )
Occasional increase of several ohms
3 |DC3.5V| 1mA &= N HEKRIEASNALN No increase measured
4 |DC5.6V| 1mA 'Y EEKRIEASNALY No increase measured
———— -
5| DC12v | 1mA 'Y OIS oS BN
Increase of several ohms, up to infinity
1500[EfiL Tooll# BB DA #5N3000[E TL oo
6 | DC24V | 1mA 'Y Around 1500 times, readings of infinity were seen;
at 3000 times, all were infinity
3000EfL Tool i 2HDH A5N4500[E T& T oo
7 | DC24V | 35mA 'Y Around 3000 times, readings of infinity were seen;
at 4500 times, all were infinity
8 | DC24V [100mA 'Y HERIEASNALN No increase measured
9 | DC24V |200mA 'Y HERIEAS5NALN No increase measured
10| DC24V | 1A 'Y HERIEASNALN No increase measured
11/ DC24V | 4A 'Y HERIEASNALY No increase measured

under certain conditions.

[FERZMH] FIRSRREE 1HZz R IR 37:13g

HE: (M) EFEEFS TH-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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@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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BB E XM 1SO 9001 I1SO 14001
(JCQA-0004 JCQA-E-0002)

EJLEZT5 1SO 9001 ISO 14001
(JCQA-0018 JCQA-E-0064)

® £ I % 1SO 9001 ISO 14001
(JOA-0479  JQA-EM0298)

“ The Development and Manufacture of Shin-Etsu Silicones
: ? === are based on the following registered international
__i“.A__ % quality and environmental management standards.
. Gunma Complex 1SO 9001 1SO 14001
" (JCQA-0004  JCQA-E-0002)
=== NaoetsuPlant SO 9001 ISO 14001
[‘ms\ | (JCQA-0018  JCQA-E-0064)
JAB Takefu Plant 1SO 9001 1SO 14001
CMO009 (JOA-0479  JOA-EM0298)

http://www.silicone.jp/
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