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Eternal Confidential Information

Silicone Encapsulant Technical Roadmap

Heat Resistance

Super Methyl (NRI)
1. ES9090 series (2015YQ4)
A. >200°CHigh Thermal resistance

2. For SMC-Lead Frame (2016Y Q4)

Regular Methyl (NRI)
AS 9000 Series (Current)

B. UV A&B Resistance ( 315~ 365 nm)

3. Die attach (middle power) (2015Y Q4)

A. 150°C Thermal resistance
B. UVA & UVB Application

)
@
@

MPH(Methyl-Phenyl Hybrid)
(New Gen-2015Y)

Phenyl (HRI)
High Anti-Sulfur
XX-31xx
(Current)

Phenyl (HRI)
GS-51xx
(Current)

Heat Resistance VS Anti-Sulfur

Super Methyl
+
White Silicone Or Silver Protector

(2016Y)

Regular Methyl
+
White Silicone Or Silver Protector

(2015Y)

Phenyl
+
White Silicone Or Silver Protector

(2015Y)

Phenyl (HRI)
Super Anti-Sulfur
HB-62xx

(Q4,2016Y)

[ ot iy

Phenyl (HRI)
Advanced Anti-Sulfur
XH-61xx (New)

65%

75%

85%

Eternal Materials Co. LTD. 2016

EM Division

Test condition: Soaking in 80C/4hr

P.1

Sulfur(25%) water vapor
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Eternal Silicone Product Series
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New Advanced Anti-Sulfur Phenyl Silicone
(XH series)

ETERLED
Glue Remark
XH6120 XH6130 XH6150 XH6160
Appearance Colorless Liquid Visual Check
23 Mix ratio 1:3 1:4 1:6 1:8 --
*
o HBDVIL/
= . -
o Mixed Vis. 3600 3000 3000 2900 CP51/30rpm
Q Mixed R.I. 1.53~1.54 589 nm
=
o ,
Curing Cond. 60C/1hr + 80C/1hr + 150C/4hrs Programming
Appearance Transparent Visual Check
Shore D
Hardness A60 D35 D47 D57 Durometer
> -
~ | Tensile Str. (Mpa) 1.5 4.0 6.0 11 Eternal
e 24 g
é Elongation (%) 160 145 135 90 (JIS K 6251-3)
o CTE2 (ppm/C) 240 220 220 210 TMA (PE)
Tg (C) 40 48 55 60 DMA(TA)
450nm
%T (TO) >90% >90% >90% >90% (T=2mm)
backlight Lighting/BL Lighting/BL | Lighting/Flash
Application (dis engin ) (dispensing/ | (Dispensing/ | (Dispensing/ --
P 9 Molding) Molding) Molding)




New Advanced Anti-Sulfur Phenyl Silicone
(XH series; Upgrade of XX series)

eTest Cond.: 1g Sulfur powder - 80°C oven ~ 250ml| beaker
eLumen measured :

150mA - PCT 5630 lead-frame

100.00%

90.00%

BO.00%

70.00%

LOP(mW)

60.00%

50.00%

40.00%

110.00%

80C/1g S/Oven

My
—4—XHB8120
—=—Gs6120 ‘\-\-‘
Ref 50
1G55145)
—*— Ref 68
ohr 2hr 4hr shr Bhr
LR

» Anti-Sulfur Result: XH6120 equal to
GS5145/Ref 50, higher than Ref 68

eTest Cond.: 1g Sulfur powder - 80°C oven - 250ml beaker
eLumen measured :

150mA - EMC3030 lead-frame (1W)

Condition IV (%)
Ref 50

Tmes | Pos | XH6120 | GS5120 | \5. | Ref 68
ohr 100.00% | 100.00% | 100.00% | 100.00%
ohr 07.49% | 9457% | 97.20% | 96.70%
|, | 76.52% [ 7012% | 77.46% | 75.80%
Bhr 63.08% | 56.52% | 64.72% | 62.99%
Shr 57.05% | 50.14% | 57.55% | 55.70%

110.00%

100.00%

20.00%

80.00%

LOP(mW)

70.00%

60.00%

50.00%

40.00%

80CM1g SfOven

"
—— XHE150 f
—=— XHE160 \ XH6
B
XX3115
—4— XX3116

Ohr Z2hr 4hr

TRALERE

ehr

150

> Anti-Sulfur Result:
XH6150, XH6160 better than XX3115, XX3116

Condition XHE150 Ref62  XX3115 XX3116  XH6160
Times  Pes | V(%) V (%) IV (%) V(%) | V(%)
ohr 100.00% 100.00% 100.00% 100.00% (100.00%
2hr #1 09 34% 99 12% 08 63% 0008% | 9960%
4hr 02 40% 05.42% 84 06% 90.05% |97.60%
6hr 81.44% 87.92% 69.98% 76.38% |9188%
ghr 12.11% 76.28% £1.94% 66.03% |8225%




High CIE Control Phenyl Silicone
(XX-312X series)

High CIE control - General
. New Generation Prod
Glue version rod. Remark
XX3124 XX3125 XX3115 XX3116 GS5145
Appearance Colorless Liquid Colorless Liquid Eyes Check
g!l Mix ratio 1:4 1:4 1:5 1:6 1:4 --
*
o . . HBDVII/
‘? Mixed Vis. 6400 6800 6100 6500 5100 CP51/30rpm
0
c Mixed R.I. 1.53~1.54 1.53~1.54 589 nm
o
. 40C/1hr + 80C/1hr + Program
Curing Cond. 150C/4hrs 60C/1hr + 80C/1hr + 150C/4hrs Oven
Appearance Transparent Transparent Transparent | Eyes Check
Hardness D43 D48 D50 D55 D40 oonore B
urometer
> Tensile Str. Eternal
§ (Mpa) 6.0 6.5 7.0 9.5 4.0 P
T . (JIS K 6251-
9 Elongation (%) 150 150 140 110 175 3)
=
® CTE2 (ppm/C) 220 220 220 220 240 TMA (PE)
Tg (C) 53 55 55 60 47 DMA(TA)
Transparency o o o o o 450nm
T=2mm (T0) >90% >90% >90% >90% >90% (T=2mm)
N L N N Lighting/BL
. - Lighting/BL Lighting/BL Lighting/BL Lighting/BL ; .
Application (Dispensing) (Dispensing) (Dispensing) (Dispensing) (DI\I/ISCE)I?j?I’?Igr;g/ o




High CIE Control Phenyl Silicone

(XX-312X series)

» Smaller distribution of CIE after curing
(Higher yield of CIE in-bin ratio in  curing process )

» Smaller distribution of CIE in period dispensing pro cess
(Higher yield of CIE in-bin ratio in  dispensing process )

0.42

® Ohr /XX3124 /L
0.41 | @ 4hr / XX3124 /L

0.4 | A Ohr/GS5145 /L A

4hr / GS5145 / L
0.39 Y S

0.38

0.37

0.36

0.35

0-34 I I I I I I I I I |
0.33 0335 0.34 0.345 035 0.355 036 0365 037 0375 0.38




High thermal resistance solutions

Highest thermal resistance silicone
Ex: ES-9090 Series, MPH Silicone

Higher thermal resistance reflector
SMC

- Lowest Outgassing Die Attach silicone
Ex: DS6001, DS7001...

Applications:

Bulb, COB, UV LEDs...

UVC LEDs Purifier




MPH(Methyl-Phenyl Hybrid) silicone

Higher thermal reistance than Phenyl & better sulfur resistance than Methyl

o Glue GSDHO1 GSDHO03 GSDHO05
% GSDHO1A GSDHO01B GSDHO03A GSDHO03B GSDHO5A GSDHO05B
§' Appearance Transparent Liquid Transparent Liquid Trans parent Liquid
R.I. 1.479 1.492 1.478 1.474 1.478 1.486
Viscosity (cps) 6835 3224 6780 1671 6780 1767
Mix ratio 1:4 1:4 1:4
O W Mixed Vis(cps) 4060 2396 2693
g' % gel time(120 C) 40-60 sec 35-41 sec 35-45 sec
Mixed R.I. 1.489 1.476 1.484
Curing Cond. 60C/1hr + 100C/1hr 60C/1hr + 100C/1hr 60C/1hr + 100C/1hr
+150C/4hrs +150C/4hrs +150C/4hrs
Apperance Transparent Rubber Transparent Rubber Transp arent Rubber
Transmittance T=3mm 91.07 % 91.45 % 91.19 %
(450 nm)
g > Hardness(23 C) D40 D32 D30
2 % Tensile Str. (Kgf) 2.8-3.9 2.4-2.5 1.9-2.7
Elong. (%) 90-120 95-100 85-110
CTE2 (ppm/C) 316 342 313
Tg (C) 47.68 45.44 40.67

(3% Actual data will according to the main TDS of deliver sample.)




High thermal resistance Methyl Silicone

High transmittance and anti-crack under heat and UV aging

Glue AS9040 AS9050 AS9070 smoogs | AMS060 | oo ark
(High Ti)
. ) A: Hazy Eyes
Appearance A: Colorless B: Hazy B: Hazy check
g; Mix ratio 1:1 1:1 1:1 1:1 1:1 --
(=)
P HBDVII
('., Mixed Vis. 3300 +500 3400 +500 3500 + 500 5000 +600 8500 + 800 CP51/
= 30rpm
®
Mixed R.I. 1.41 589 nm
Curing Cond. 100C/1hr + 150C/3hrs --
Appearance Transparent Transparent Transparent Transparent Hazy ciyeeci
Hardness A30~45 A45~60 A65-80 D20-35 A50-65 Dsu!:f“’:tfr
5 Tensil Str.(Mpa) 1-3 4-6 6-8 6-8 1-3 Eternal
® (1S K
(l., Elongation(%) 330-370 220-260 180-230 60-100 100-140 6251-3)
c
o CTE2 (ppm/C) 250-290 250-290 250-290 250-290 250-290 TMA
Tg (C) < -100 < -100 < -100 < -100 < -100 DMA
el s >90% >90% >90% >90% >90% 450nm
T=3.5mm
= = uv uv uv uv Fil t/
Appllcatlon High power COB Automotive/COB Automotive/COB (for molding) Scrlez:mngpinting -

(3% Actual data will according to the main TDS of deliver sample.)




Super thermal resistance Methyl silicone

High transmittance and lowest outgassing (Under 200/250 C)

Glue ES-9090H ES-9090L
Appearance Colorless liquid Colorless liquid
Mixture viscosity(mPa.s) 3600 4000
Hardness (shore A) 55 40
Tensile strength 7.8 5.5
Tensile elongation 120 170

Cure condition

100°C/1h + 150°C/3h

Refractive Index

1.41

Storage condition

5~30°C/ 6 months

Transparency (%)

Transparency after 250°C aging 168 hours

120 -
Before aging

100

t
D After aging
&0
0 ES series have 2% loss at 450nm

General standard 7% loss
(

300 350 400 4S50 500 550 600 650 700
Wavelength (nm)

752

200

Weight Loss after 200°C aging 1000 hrs

100

ES series only -2%

~

Xe]
wv

fz' General Standard
g 90
=
o
(]
= 85

80

0 200 400 600 800 1000
Time (hr)

(3% Actual data will according to the main TDS of deliver sample.)




Die Attach Silicone

Lowest outgassing

Glue DS6001 DS7001
Appearance Transparent Liquid White Liquid
Mix ratio One part One part
(@)
sy Mixed Vis(cps) 13000 6000
=)
s gel time(120 C) 45-65 55-75
Storage condition -5C~5C -5C~5C
Curing Cond. 150C/2hrs 150C/2hrs
Apperance Transparent Rubber White Rubber
Hardness(23 C) D50 D60
g = CTE2 (ppm/C) 223 180
5 @
< Volatile % (150 °C , 2hrs) 0.4% 0.4%
Thermal- Conductivity
(W/mK) 0.2 0.6
Characteristics High adhesion & Lower outgassing High a_dhe5|on & Lowest outgassing
Higher thermal conductivity
Application Low power LED DA Low/ Mid power LED DA

(3% Actual data will according to the main TDS of deliver sample.)




Silicone Molding Compound (SMC)

(Lower water absorption, higher thermal resistance)

EMC Eternal SMC
Epoxy Silicone
80~85% 80~85%
All spherical All spherical
Silica/ Titanium dioxide Silica/ Titanium dioxide
105 75~105
1.75 ~2.2
>92 >92
55 50
30 20~40
150 130
12 14
32 45
90 85
2.55% 0.52%

(3% Actual data will according to the main TDS of deliver sample.)




CSP Process Total Solution




CSPtxee

Eternal Confidential Information

e B ) - ]
One Side 5 Sides
PF PF i
AD AD
W
: W S : Chi
s | Chip | ¢ Chip 5
| | ...etc. — —
PF =2 Phosphor Film NM V. Neea;_ inat
. . acuum Laminator
WS > White Silicone NM (Nikko Materials)
AD =2 Adhesive
" J £

O PF(Phosphor Film)->made by Spray or pre-made by coating or Marven’s coating
[0 WS(White Silicone)~> Dispensing / Molding / Printing

[0 AD(Adhesive)-> Dispensing/Spray/Film pre-made by coating




Eternal Confidential Information
For CSP materials (5 Sides)

CSP process Solution & Materials
_________ o e o o e e e e e
Process i_ 5 Sides
Layer E Adhesive Film . Phosphor F|Im_= CSP type demo
_________ r--------------l-------------I--------------------------------
A51 | EDS901F ! SF-5140 !
1 1
--------- PF
A52 | EDS901F | SF-5141 !
......... RS PSS —
i I ]
A53 | EDS902F | SF-5141 | _
1
_________ S [ ——— Chip
1
! | |
A54 | EDS902F | SF-5150 | —
1
! : i
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For CSP materials (One Side)

CSP process Solution & Materials
_________ — ]
Process _i One Side
------------------- B I 1
Layer AD : PF : WS(Reerction)_i CSP type demo
-------- e [ [
| 1 | 1
| 1 | 1
Al1 EEDSQOlFi SF-5140 i ]
| 1 | 1
--------- | PF
| | | | AD
Al2 1 EDS901F! SF-5141 ! : W W
_________ jo————————}—eeeee——-| EDS901W |
! ! i SD5075 1| S Chip S
A13 | EDS902F ! SF-5141 ! !
: : I |
--------- —_— ]
I | | | = =
Al4 | EDS902F i SF-5150 | i
| 1 | 1
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For CSP process application - Film Type

For CSP process Application
(All Film Type)
Process 5 Sides Process One Side (Top Side)
Diffuser Diffuser
Layer AD Film PF or Clear Layer AD Film PF or Clear
Film Film
M1 C C S1 - C -
M2 C = S2 B C -
M3 - B C S3 B C C
M4 - B - S4 - C C
- - ~ ~ S5 - - C

AD Film 2 15 ~ 25 um
Phosphor Film > 80 ~ 150 um

Diffuser or Clear Film - 100 ~ 200 um

B: B stage formation (Partial cured)
C: C stage formation (Full Cued)




Eternal's Silicone For CSP Process

Eternal’'s Silicone For CSP Process

A T (Adhe:i?)E Film) A7 (et L) (Whit:vSSiIicone)
Glue EDS901F EDS902F SF5140 SF-5141 SF-5150 EDS901W | SD5075
Silicone Type Phenyl M-Phenyl Phenyl M-Phenyl M-Phenyl Phenyl
Mix ratio 1:3 1:4 1:5 1:4 1:4 2:3 1:2
Mixed Vis.(cps) 4200 2700 6300 4900 5000 7000 7000
Mixed R.I. 1.54 1.48 1.54 1.49 1.49 = —
Hardness D25 D30 D42 D40 D40 D40 D40
Tensile Str. (Mpa) 3 - 7 3.5 - 5 5
Elongation (%) 190 - 135 105 - 150 150
CTE2 (ppm/C) 240 = 220 260 = 207 200
Tg (C) 40 = 55 48 = 49 52

(>% Actual data will according to the main TDS of deliver sample.)




