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Introduction of 5G J

‘ Devices for optical fiber
‘communication

Types of optical devices J

adhesives

oy

| Requirements for 5G J

adhesives

L

f Case Studies for 5G J
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Types of Optical
Devices

v

Active Optical
Devices

*Today Sharing

Passive Optical

Devices

Optical  ‘ (
module f_ detector

-~

connector

Light ) Fiber optic

Optical —>< Laser )
amplifier
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[Devices for Optical Fiber Communication ]

— | 1

|

|

Transmission | [ Wavelength
Division { Amplifier Switch v System
_ Receiver  Mutilplexing l | anagementj
Optical CWDM/ Fiber Optic Liah Colour
~  Module N - ~k - ight
DWDM Amplifier opener Compensator
( | [ Optical | [ ) a )
- — Cj Optical | | Fiber optic
et Circulator Isolator connector
Light
~|1 detector
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Optical Module FENCHEM@

Fronthaul D Midhaul Backhaul

AAU i/ Ci 5G New Core
10G/25G) N*50G/100G N*100G/200G/400G
( ~20km) (10km~40km) (40km~80km)
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Configuration Optical Module Pe N CHEM@

VOSELTD ol
ey VCSELIPD #1 VCSEL/PD #3
VCSEL/PD #2
Ditver Recetver IC
VOSELPD
- 10mm array
~/PWG =
110mm

- » ‘= >
| S M : _
ICs TOSAs Mux/Demux N - ‘

TOSA — Transceiver Optical Sub Assembly
ROSA - Receiver Optical Sub Assembly
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PENCHEeM.
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5G

~ Adhesive
‘ ~_ Solution

Low in dielectric » _
constant (Dk) | Good in
and dielectric J reliability |
loss (Df) performance |

Good
adhesion
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Reliability Condition |

Test Condition

High Temperature Storage 850C,1000 hr

Low Temperature Storage _40°C,1000 hr

DG G 850C/85%RH,2000hr - 105°C/100%RH,2000hr

Temperature cycling -40°C To 85°C,20°C/min ramp,10 min soak

Mechanical Shock Condition A: 500G,1ms,5 times/axis

Condition B: 1500G,0.5ms, 5 times/axis

Thermal Shock -400C to 85°C, air to air (measured at 20 & 100 cycles)

Vibration 20G,20-2000 Hz, 4min/cycle,4 cycles/axis

Bonding Technologies Together



1. Optical Module Application ]

T

EN 418-2

PENCHEeM.

Black Epoxy Encapsulant
Description Properties
EN 4182 & 0 one-pan black [ Test
colored  adhesve  based on Property Method Unit Typical valus
epoxy rosing, I cures fast at v e e
low temporatures, The cured Chomichl po FG\ : %?”.'Y
opoxy  adhestelencapsulant »i:’-“ W 10 . - ck_ .
peovides good high lemparature | 28800, Dy woight |t | ONQOOIOONNS
porformance, goad achesion 10 | Shelit¥fe, 30°C Pen2s | Moth 8

Pot lile, 25°C Pen 20 Day 1
most printed circult boards and b S e — LYL40 S - -
elecronic compononts. I has a Viscoaty, ,("P 2000+ visumaler ASTM 4 20,500
long shell life sven at room -2, 35°0 L 0
temparature of 26°C. The flow Spectc gty Pen 14 : 163
of 1his epoxy has been adjusied T, MASTM Snowe O =
to control axcessive overflow :({lun Traraiton Ytﬂ‘ptulue 7%_‘? g i3

CTE it Per 64 pomiK a7

Bonding Technologies Together

s |Hermetic Seal
 ENA418-2 (Black, BLT <45um)
 ENA418-13 (Yellowish, BLT <20um)

Description

EN 418-13 is one-part encapsulant or adnesive based on epoxy resins. It cures ast at low temperatures. The cured epoxy
adhesivelencapsulant provides good high temperature performance, good adhesion to most prnded orcuit boards and
slecironc components. The flow of this epaxy has been adjusied o prevent sagang.

o Onepat o Encapsaiaion of iCs on printed crcuit boards
« Lowiemperature owe (85- 100°C) o Generd adhesive for temperive sensiive electronic
« Good adhesion fo glass, FR, stainiess stesl, COmponents.
Kovar, ufiem_eic
¢ LowCIE

o Low bonc-ime thickness

Uncured Properties Typical Value Unit Test Method
Color Yedlowish - PEN 10
Viscosity at 25°C 2250 cP ASTM D2196 / D2556
Potlieat25°C 2 gay PENS7
Extrusion raie, GA2S, 50psi 120 mo/min PEN 107
Fller sz2 <20 m -
Cured Properties Typical Value Unit Test Method
Haroness 8 Shore D ASTM D2240
Densiy 152 gicm® ASTM DTS2
Glass Transion Temperature, Tg 105 5 M ASTMD3418
CTE before Tg 37 ppm™C ASTMD3418
CTEaSerTg M pomi~C ASTMD3418
Die shear, on stainiess sieel 181 gficm? PEN 36
Die shear, on FRE 152 kgficm® PEN 36
Die shear, on giass 190 kgliom® PEN 35
Die shear, on Uliem 170 kgliom™ PEN36

* Ths valuss sbove 3= S50 03550 07 DI 10 0aT0 baws. Thess vakuss 2= notuse = 5 bese r pesayg specfcaons
* PEN & =enrg m Pencher sandand == mehod, ASTW i T Test s=ierence only
" N2 referng ' 0ot spcicable




2. Optical Module Application]

PENCHEeM.

RI Matching Adhesive

CatTe-

Uv781-1 (RI:1.411)
UV773-6 (RI:1.506)
OP993-11 (SiliconeRI:1.429)

Bonding Technologies Together
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Description
UV781-2 is a low refractive index and flowable UV and thermal curable urethane acrylate system. The cured material is UV7 8 1 2
flexible and has good toughness and adhesion to glass substrate. =
Applications
* Flowable adhesive e UV and thermal curable adhesive for low RI
e Low refractive index substrates.
Uncured Properties Typical Value Unit Test Method
Color Clear liquid - PEN 10
Viscosity at 25°C 6225 cP ASTM D4287
| _Pot life at 25°C = ay PEN 57
Refractive index 589nm 1.411 - ASTM D1218
Cured Properties Typical Value Unit Test Method *\We do have even lower
Hardness 73 Shore D PEN 29 Dk and Df performance
Die shear strength_ UV version. Send us your
a) Metal chip to glass 51 kgflcm?® PEN 93 request to
Die shear strength_ UV+Heat enquiry@penchem.com
a) Metal chip to glass 62 kgflcm?® PEN 93
Glass transition temperature 53 °C ASTM D7028-07
CTE-a4 136 ppm/K ASTM E831-03
Storage modulus @ -40°C 718 MPa ASTM D4065-12
Storage modulus @ 30°C 447 MPa ASTM D4065-12
Storage modulus @ 100°C 173 MPa ASTM D4065-12 Cure condition:
Linear Shrinkage 245 % PEN 56
Dielectric constant Pre-Curing Condition
a) 28GHz 3.28 - GBIT 31838.1-2015 Wavelength: 365nm
b) 39GHz 352 : GB/T 31838.1-2015 Intensity: 150 mW/cm? for 200s
Dissipation factor
a) 28GHz 0.0025 - GB/T 31838.1-2015 Post Curing Condition
b) 39GHz 0.0032 & GB/T 31838.1-2015 100°C or higher for 1 hour
asa z scmcati

i PEN |s refemng to Penchemsn(hrd test method ASTMlsfortest referenoe only
* N/A is referring to not applicable.
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Description
UV773-6 is a high refractive index and flowable UV and Heat curable epoxy system, The cured material s hard and has

| Description |
good toughness and adhesion to glass substrate U v7 7 3 -6

Applications
Flowable » Flowable UV curable adhesive for glass and metal
« High refractive index substrates.
« High glass transition temperature
« Passed PCT without delamination up to 24 hours
* Passed reflow for 15min (max. 260°C) without

delamination
Uncured Properties Typical Value Unit Test Method
Color Clear liquid - PEN 10
Viscosity at 25°C 378 cP ASTM D4287
Pot life at 25°C 7 day PEN 57
Eefractive index, 589 nm 1.506 ASTM D1218
Cured Properties Typical Value Unit Test Method
Optical transmittance
a) 850nm >90 % UV-VIS NIR
a) 1100nm >80 % UV-VIS NIR
b) 1300nm =80 % UV-VIS NIR
c) 1550nm >80 % UV-VIS NIR
Glass transition temperature 168 *C ASTM D7028-07
Storage modulus at temperature
a) -40°C 2360 MPa ASTM D4065-12
b) 30°C 1908 MPa ASTM D4065-12
c) 100°C 1391 MPa ASTM D4065-12
d) 200°C 84 MPa ASTM D4065-12
Weight loss at 30°C-150°C 0.50 % PEN 92 Cure condition:
Thermal stability, 5% weight loss at 3486 C PEN 92
Die shear strength_ metal chip to glass Pre-curing condition
a) 2000mW/cm® +RT 1H 99 kgfiem’ PEN 93 Wavelength 365nm
b) 2000mWicm"+ 85°C/1H 103 kgtlcm® PEN 93 Intensity (mW/cm2) | Time (sec)
c) 2000mW/cm?+ 85°C/SH % kgficm® PEN 93 For V-groove 100 600
Die shear strength_ 300mW/cm? for 90s + —
100°C/1H Minimum 2000 15
a) Metal chip to glass 150 kgficm? PEN 93 Optimum 300 90
b) Glass chip to glass 140 kgflcm2 PEN 93
Die shear strength_ PCT 121°C, 100%RH, Post curing condition
S il 3 100°C or above for 1 hour
a) Glass chip to glass 47 kgficm PEN 93

Bonding Technologies Together
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Description OP 993-11
OP 993-11 is a colorless, one part SOft Silicone Encapsulant

heat curable liquid silicone rubber.
The cured silicone has a very low Properties
hardness, high optical clarity, high

el Test . :
therm?| stabmty and goqd Property Mefr?o q Unit Typical Value
adhesion to glass, thus, it is Chemical type - - Polysiloxane
recommended for encapsulation / Appearance Pen 10 ] Slightltiraur;zlucent
sealing of fiber optic component — . 2
h low stresses, excellent low il il - - i e
wnere €S, ( Potlife, 25°C Pen 26 Hour 8
temperature erXIbl!lty and high Specific gravity, 25°C Pen 14 - 098
temperature resistance are Viscosity, CAP 2000+, CO1, ASTM B —
required. 30rpm, 25°C D4287 ’
Refractive index, 589nm, 25°C Pen 28 - 1.429 |
Hardness Dm_, Shore OO Gel
Recommended Cure -
Glass transition temperature, Tg Pen 64 °C -97
Cold crystallization, 0 to -65°C Pen 64 °C Not detected
Temperature Cure Time Light transmission at 1100nm,
= 1.0mm thick, 25°C Pen 40 % %
100°C 2 hours :
Volatile content @ 150°C Pen 92 % 0.14

The values above are tested based on batch to batch basis. These values are not use as a basis for preparing specifications.
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3.0ptical Component Application | FENCHEMo

Bonding Technologies Together




.Competitor Study vs Penchem Adhesive m

Properties Unit UV566-20 UV566-25

Uncured Properties Ultem-Metal Kovar-Metal
Viscosity,25C cP 6 500 13,760
Thixotropic Index . 3.0 1.91

Pot life DayS 7 7

Cured Properties

Density - 1.27 1.52

Glass Transition Temperature, Tg C >85 >100

CTE1 ppm/k 51 37

CTE2 ppm/k 143 97

Adhesion, UV + Heat Cure Kgf/cm? 124 150

PCT, 121°C,100%RH, 2atm Kgf/cm? 27 (48hrs) 48 (48hrs)

Curing Condition - 1W/cm2,3s 2 W/em2,15s
0.5W/cm2,6s +
0.2W/cm2,15s 100-130°C/30min

+
120°C/30min
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RERIFOTSELE | reNCHeM.

Properties UV566-20 UV566-25

PCT, 121°C,100%RH, 2atm Kgf/cm? Drop off 27 (48hrs) 48 (48hrs)

PCT Test (Pressure Cooker Test)
« Accelerated test condition under 121°C,100%RH, 2atm

V
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HTOL Rs change(dB)

inital 168hrs 500hrsl 000hr £000hr 8000hr$000hrs0000hr ¢

y-

Able to pass 10,000hrs of HTOL at Temperature =85°C
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PEeNCHEeM.
THANK YOU!

For more information, please contact our technical and
commercial team, who will be always pleased to help.

Penchem Technologies Sdn Bhd

1015, Jalan Perindustrian Bukit Minyak 7,
Kawasan Perindustrian Bukit Minyak,
Mk.13, 14100 Penang, Malaysia.

T: +604-501 5976, 77, 78

E: winsiang@penchem.com

W: www.penchem.com
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