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Shin-Etsu Liquid Coating Materials for Electronic Devices

KJR Series &
SEMICOAT Series




Junction Coating Resins
Liquid Type Silicone & Polyimide Silicone for Electronic,
Electric and Optical Devices

Main Features

e Ultra High Purity

High Thermal Stability

High Electrical Stability
High Mechanical Stability
Excellent Adhesive Strength

Classification of KJR Series
The KJR Series can be classified into three categories according to the chemical curing mechanism used.

The manufacturing process or some characteristic of the devices to be coated may dictate which group you
select for particular application.
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After curing, this coating film hardens to a highly rigid polyimide.
Since it is also has excellent adhesive properties, it is ideal for coating of particularly high voltage resistant devices.

Flexible Type

After curing, this coating film has outstanding rubber elastic properties.

By absorbing stress due to external forces, it can prevent fracturing of devices or breakage of bonding wires.

Gel Type

After curing, this coating film is a soft gel type of material.
It has extremely low stress compared with the rubber type, so maximum buffer effect can be achieved.
Since it has superb adhesion strength and lead sealing, it can provide the best humidity protection.
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Grade

KJIRG650E Series
O Polyimide Siliconeld

KJR4000E Series
0 Siliconeld

KJR9000E Series
[ Silicone



Typical Application of KIJR Series for Various Devices

0 all GTO Thyristor Coating

Polyimide Silicone
KJIR651E

Thyristor Device

Silicone (Rubber)
KJR9060E

0 cO Thermal Head Coating

Inner Silicone .
KJR9033E Wire

Driver IC
Dam Silicone
KJR9051E

Al Heat Sink

0 e[J LCD Electrode Protection Coating

Low Temperature Vulcanizing Silicone
KJR4013E
FPC

LCD Panel

Al Electrode

Curing KJR Series Resins

0 b0 Hybrid IC Chip Coating

Power Transistor Silicone
KJR9033E, KIJR9014E, 9017E

Resistor

Signal Transistor

Board

0 dO Photo Diode Coating

Transparent Silicone
KJR9010E, KJR9022E, KJR9023E
Wire

Frame

Chip

The KJR Series resins maintain primarily two types of curing schedules—heat curable, and moisture curable. The
heat curable type material requires a heat cure of 15000 to 17000 for one to four hours. Our moisture cure material
requires more than 40 percent relative humidity for 24 hours at room temperature.

In most cases, post-curing is also required to obtain optimum properties with the greatest resistance to temperature

extremes and improved reliability of coated devices.

Several of the KJR-9010E Series will remain in a gel state and do not require post-curing.

Type Product Name
9051E 9052E

9022E 9023E 9050E

Flexible 9033E 9060E 9061E

4010E  4013E
4012E  4050E

9010E 9015E

Gel
9014E 9017E
651E 654E
Rigid
653E

Cure Condition
800 10001 /101 4Hr
1000 15000 /100 4Hr
15000 1700 /100 4Hr

200 250 /4500 650 RHD/24Hr
01500 /10 4Hr

1000 1500 /10 4Hr
1500 1700 /10 4Hr
1500 /1HrO 2000 /1HrO 2500 /4Hr
1500 /1HrO 2000 /16Hr

Post Cure Condition
2000 /40 16Hr
2000 /40 16Hr
2000 /40 16Hr

2000 /40 16Hr

2000 /40 16Hr
2000 /40 16Hr
3000 /0.50 4Hr
2500 /0.50 4Hr



Reduced Impurities, Higher Stability for Superior Semiconductors
- Impurity B—

Very Low lonic Impurity Reduces Risk of Corrosion

KJR Series resins are extremely pure, offering superior

stability to all types of semiconductor devices. The most

critical impurity, chloride ion, is kept to an absolute
minimum, greatly reducing the risk of electrode corrosion.

Low Uranium Content for Alpha Particle Sensitive

Devices

The low uranium content of KJR Series resins is an
important feature in improving the performance of devices.

—=Electrical Stability
Electrical Stability over a Broad Temperature Range

At high and low temperature extremes, KJR Series resins
maintain electrical stability, due to the combination of basic KJR651E
organo-siloxane bonding and the low content of ionic

impurities. The result is a more reliable device that \
operates safely in a wide variety of conditions, even at very

high temperatures. KJR4000E Series
KJR9000E Series

The KIJR651E, a copolymer structure composed of
polyimide and polysiloxane, possesses superior high
temperature properties.




- Thermal Stability I——

Thermal Stability Protects Against Extremes

Thermal stability derived from the inherent properties of
silicones gives the KJR Series the ability to protect devices
from the extremes of heat shock, solder dip and other

situations.

The KJR651E with its special copolymer structure is the
most stable, capable of withstanding temperatures as high

as 25001 .

Flexibility Down to [0 800

KJR9015E maintains its flexibility at temperatures as low
as 0800, providing an effective buffer against severe

thermal shock.

~Adhesive Property

Improved Breakdown Voltages with Higher
Adhesive Strength

The KJR Series shows a very good affinity for the
metallic and ceramic substrates used in
semiconductor manufacturing. Higher breakdown
voltages and lower leak currents result from the
bonding properties of the KJR Series.

Post-curing is recommended to further improve
the adhesive strength and stability of KJR Series
resins.

01 Shear Strengthl kg/cm?0]
0 2 Area of JCR remaining on substrate after Shear Tesfl percent(l

KJRG651E

\ KJR9060E

KJR4013E

KJR9000E Series
KJR4000E Series




KJR Series







Inhibitors Against KIR9000E Series

Curability of grade nos. with 9000E Series will decline if catalysts lose their activity by some compounds.
Before using 9000E Series, curing equipment and containers must be washed well and take care of contamination of

inhibitors as follows;

Inhibitors
The compounds which will be the inhibitors have atoms of
N, P, S, or Sn in their molecules.

N :Amines, Isocyanates, Amides, Nitriles, etc.

P :Phosphines, Phosphoxides, Phosphoric Esters, etc.

S :Mercaptans, Sulfonates, Sulfides, etc.

Sn :Organo-Tin Compound§] Chlorides, Esters, etc.[] etc.

Handling KJR Series Resins

Storage

To prolong shelf-life, store KJR Series resins in a cool,
dark placed such as a refrigerator[] The seal of the bottle
should be examined and kept tight to reduce the possibility
of moisture or contaminants contacting the resins—
particularly with moisture-cure grade resins.

Preparation

Stir KIR Series resins before using to prevent separation.
All grades should be deaerated to minimize the risk of air
bubbles in the coating. This is especially critical with the
two-component variety. Deaeration should be carried out
at a vacuum of less than 15mm Hg for approximately 20
minutes.

The resins should be mixed at the prescribed mix ratio, as
shown in the selector guidél See General Propertiesl]

Strength of Inhibitors
The order strength of inhibitors as above is P[0 S Sn, N.
Curability of 9000E Series decline if phosphor compounds
are contaminated in several ppm.

Moisture
Moisture, other than the above mentioned inhibitors, has
influence upon curability of 9000E Series.
So, please use them paying attention to invasion of
moisture.

Coating and Curing

During the coating process, dispense the resins
mechanically with specially designed dispensing
equipment, or manually by syringe. Protect the coatings
from contamination due to moisture, ionic materials, and
other foreign substances.

Ensure proper ventilation to remove condensation
products from the curing oven.

Post Cure
Perform post-cure at approximately 2000 for four to
sixteen hours. The post-cure process is essential in
improving the resins' passivation quality for all grades with
the exception of gel type KJR Series.



SEMICOAT Series

Liquid Epoxy Coating Agents for Semiconductors
One Component Thermosetting Type

Typical Application of SEMICOAT Series for Semiconductors

O O O O O
--

0 UL94V-0 recognized component



Potting for PGA, BGA etc.

Product Name
Feature

Aspect Ratio"?

ITEM UNIT
Appearance

Viscosity 250 poise
Gelation Time 1500 sec
Flexural Strength 250 kgf/mm?
Flexural Modulus 250 kgf/mm?
Coefficient of ol ppm/
Thermal Expansion o2 ppm/C]
Glass Transition Temp. O
Volume Resistivity at 250 Qcm

Dielectric Constant at 1kHz
Recommended Cure Condition
Dispense Conditiofl Device Temp.Ol O
Storage Condition O

[ to avoid trapping air in dispense process.

Underfill for Flip Chip

Product Name

Feature

Possible Gap Size g m
ITEM UNIT
Appearance

Viscosity 250 poise
Viscosity 1000 poise
Gelation Time 1500 sec
Flexural Strength 250 kgf/imm?
Flexural Modulus 250 kgf/mm?
Coefficient of al ppm/C]
Thermal Expansion o2 ppm/C]
Glass Transition Temp. 0
Volume Resistivity at 2501 Qcm
Dielectric Constant at 1kHz

Recommended Cure Condition

Dispense Condition(] Device Temp.O O

Storage Condition

9

SEMICOAT 114 SEMICOAT 115 X-43-5012A
Lowvisoosty P/ SR oo Adnesion
0.10 0.05 0.05
Black Black Black
55 400 1000
60 70 70
8 10 10
450 1100 1300
45 20 15
140 80 60
185 145 145
2x 10* 2x 10 2x 10
4.0 815 3.3
1000/2Hr 1500/1Hr ~ 10001/0.5H 1500 /2Hr - 10001 /0.5Hr 1500 /2Hr
220150 7700 90 7700 90
Below( 5 Belowl 5 Belowl] 5
Special formulation
X-43-5107 X-43-5107-1 X-43-5107-2
High reliability High reliability Low viscosity

Good penetration

200 100 200 100
Black Black
2500 1000

7.8 35
330 330
10 10
800 700
27 32
80 91
140 140
1x 10 1x 10
3.8 3.8
12001/0.5 Hr + 15001 /2Hr
1100 130
Below( 5

Better penetration More better penetration

200 100

Black
360
1.8
330
10
600
38
98
140
1x 10*
3.8

SEMICOAT 122

SEMICOAT 1247t

Low stress
Flame resistance

Low stress
Small warpage

0.05 0.05
Black Black
400 900
60 70
11 10
1300 1000
15 20
60 80
155 145
2x 10 1x 10*
3.6 815
1000 /1Hr 1500 /2Hr 1000 /0.5H 1500 /2Hr
o700 90 9700 90

Below(] 40 Below( 5

01 UL94V-0 recognized component

Standard type
X-43-5123 X-43-5127
Low viscosity Low viscosity

Good penetration  Better penetration

400 100 200 100
Black Black
150 80
2.0 1.5
75 75
10 10
650 650
32 32
105 105
145 145
1x 10 1x 10
815 gl5
10001/0.5 Hr + 15001 /2Hr
800 100
Below 5

01 UL94V-0 recognized component



01 UL94V-0 recognized component

(Internal diameter,1.11mm)

Distance:1.5mm
(to substrate)

—>

Sweeping speed:1.5mm/sec

Aspect Ratio = Height / Width
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= 03 Pressure: 2.5kgflcm2
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SEMICOAT Serie

Distinction of SEMICOAT —— Low Stress Performance

Security as great as the number of islands in the sea —
This is the Shin-Etsu fine sea-island structure

Heat Cycle/Condition B
—550 <1250

Test piece SeconT

10mm sq. Epoxy laminate
20mm sq.

Crack Failure (%)

0 200 400 600 800 1000
Number of Cycles

Fine sea-island structure means, just like islands in the
sea, silicone is dispersed equally in epoxy resin.
If there is distortion, that silicone islands will absorb it.

\_ )

Potting

X-43-5012A  Excellent Adhesion Property

s . . Moisture Absorption (PCT 1210 /2.0atm)
(Less Sensitivity to Moisture) P

150

1.00 ....

050

To Polyimide and Cu
during PCT(@210 /2.0atm)

70

60
) --
) -----

Moisture Absorption (Wt%)

0 25 75 100

Exposure Tlme (Hr)

0.00

----- Underfill Material
4‘7 Pushpull Gage
@1 mm/sec
r

Adhesion Strength (kg/cm?)

N

Exposure Tlme (Hr) ) T vein s s .
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SEMICOAT 122

Small Warpage

Test Device Cure Condition Warpageél y mOJ
A 1000 /1HrO 1500 /2Hr 150
A 900 /3Hr 1500 /2Hr 60
B 900 /3Hr 1500 /2Hr 30

Good Adhesion to Organic and
Inorganic Layer

Delamination®
during PCT (1210 /2.0atm)

SEMICOAT 122

100
*

Point

20 mm sq.

70
o | I
I I o =
50
]
I

Delamination Area (%)

0 50 100 150 200 250
Exposure Time (Hr)

Observation

300

iWarpage

Chip: 9mm sq [«——]

Dam

1.25~1.35mm

BT-resin : L

A :1030mm sq. LO 35mm sq.
B :1020mm sq. LO 25mm sq.

Excellent Crack Resistane

Crack Failure during Temperature Cycle
—550 (0.5Hr) o 12501 (0.5Hr)

50 SEMICOAT 122

-l - . Pomt
Point
40 \
- o -
20 mm sq.
h_
) -
) -
10 -
0

0 500 1000
Number of Cycles

Crack Occurrence (%)

0 Delamination between a coated die and SEMICOAT is checked by C-SAM.

Popcorn Resistance

Pass JEDEC Level 3 test.
with 35mm sq. BGA device

1. Encapsulated devices are exposed to 30 /601 RH for 192Hr.

2. Devices undergo IR reflow! Max 24001 [l

3. Crack occurrence is checked at the interfacial layer between Polyimide and SEMICOAT.

12



Underfill

No Filler Settling

Substrate

5107 cure conditiond 1200 /0.5Hr 1500 /2Hr0
5123 cure condition] 1000 /0.5Hr0 1500 /2Hr0O

Excellent Adhesion Property
(Less Sensitivity to Moisture)

To Alumina Substrate
during PCT (1210 /2.0atm)

Underfill Material

Pushpull Gage
@1 mm/sec

N

- Alumina Substrate
Adhesion area : 50mmg sq

20

o--

0 100 200

Adhesion Strength(kg/cm?)

300
Exposure Time (Hr)

400 500

Dam Forming

Penetration Speed

Time Required (sec)

Flow Test 80 micron Gap

= at 12000
= at 1000 0

g

g B & 3

o

1o z:o
Filled Distance (mm)

Teét Method%

[0 Cross Section(] [J Glass Plate

Material i 3 1

10 mm 10 mm

Hot Plate |

Delamination*

during PCT (12101 /2.0atm)

Delamination Area (%)

50
.- NN I I N I |
1o | N I I I I I

Exposure Time (Hr)

[ Delamination between Polyimide and SEMICOAT is checked by C-SAM.

Test Vehicle Gap = 75 micron

Polyimide coated Silicon Chip

Solder Bump Ceramic

Make a Shape Control Easy Ex. Dam Forming
O Eliminated Cure Process for Dam FormingCl U 5255 dispensel]
Both dam forming agent and potting material can be cured at the same time. !
The cure process for dam forming agent is no need, because of its less Potting
. . 0 115 dispensel
shape change that might happen between dispense and post cure.

13
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How to Use Potting and Dam Forming Agent

Potting

Syringe temperature :
Recommend to control temperature
to keep certain amount of dispensed material.

Dam Forming

In case of Shin-Etsu Needle : No. G160 20
Bank Agent 525500 O

| Va=Sany R Aol — > e—
It is suggested that the cavity ]

is filled with Inner agent
before “ Bank Agent” is cured. Recommended device temperature at dispense :
700 900

Post Cureooveno

1st step : 1000 /0.50 1Hr
2nd step : 1500 /2Hr

(SEMICOAT 122 : for reducing warpage, 900 /3HrJ 15000 /2Hr)

How to Use Undefrfill

Underfill

Needle : No. G180 21

Material Heat temperature as dispense

000000005107 group : 800900 O
0DO0O000000O5123 group : 220 500

1 00 2Hr

—_—tt — e l—

Recommended device temperature at dispense :
5107 group : 1100 13000 O
5123 group : 8001 1000 O

Pre-bake
15001 /40 8Hr
Sit time

Post Cure

1st step 5107 group : 12000 /0.5Hr
5123 group : 1000 /0.5Hr

2nd step : 1500 /2Hr

Handling
Prior to using the product, remove it from cold storage and return it to ambient temperature.
Keep the product and assembled device dry for optimum performance. Moisture contamination may cause voids and

degrade other important characteristics.
For safe handling, avoid skin contact and breathing vapor or dust during the use of this product. It is recommended to wear

proper safety gears. If skin contact occurs, wash thoroughly with soap and water.

For details, please refer to MSDS.
14



ShiﬁuZWEtsu Shin-Etsu Chemical Co.,Ltd.

Headquarters, Electronics Materials Division, Organic Electronics Materials Dept.

2-6-1 Otemachi, Chiyoda-ku, Tokyo 100-0004 Japan
.......................................................................................... Phone 81-3-3246-5231 Facsimile 81-3-3246-5367
Shin-Etsu Electronics Materials Singapore Pte. Ltd.
100 Beach Road [0 12-11 Shaw Towers Singapore 189702

Phone 65-297-9211 Facsimile 65-297-9311

« Prior to use, please conduct tests to check if the products meet your requirements.
« We do not guarantee that applications introduced here do not infringe patents.
- The data of products shown in this catalogue may change without notice due to

—] improvements.
" Gunma Complex « The data indicated in this catalogue are typical, not guaranteed.
’CQA ISO 9001 « Due to laws, rules and/or regulations promulgated and administrated by the
QS REGITERED FAM JAB ISO 14001 government of the exporting and/or importing countries, transactions of some of
S Accreditation the products in this catalogue are subject to the authorization of the government of
JAB CERTIFICATE NO.AOC3 the exporting and/or importing countries. For details, please contact our sales
representatives.

This catalogue was produced in November, 1998
98.11.1,000



