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Introduction of 5G J

': Y

Devices for optical fiber
communication

Types of optical devices

adhesives

Requirements for 5G J

Case Studies for 5G
adhesives
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What is 5G?
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Devices for Optical Fiber Communication

—

Transmission Wavelength
& Division Amplifier Switch \ :r?:tim t
. _ )
Receiver Mutilplexing 1 geme 4
|| Optical CWDM/ Fiber Optic | Light Colour
Module DWDM Amplifier opener Compensator
( Optical [ _ ) . )
- i Optical | | Fiber optic
aser Circulator Isolator connector
Light
~| detector
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Types of Optical

Devices
I
v
Active Optical Passive Optical
Devices Devices

Optical | |  Light Fiber optic | Light

module detector connector Opener
Optical 1. Laser optical - Optical filter
amplifier Attenuator

WDM device «———— Opto-isolator
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Highin Tg

Low in dielectric
constant (Dk) and

dielectric loss G(.)Od. i_n
(Df) : reliability
/ / performance

5G Adhesives
Requirements

( Low in CTE
adhesion
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CASE| SsTUuDY/

5G Adhesives Case Studies |
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Optical Devices —_— High Tg, Low CTE

Opto-Isolator
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Optical Telecommunication Reliability Test Conditions

Test Condition £&&{4

High Temperature Storage
. 85°C,1000 hr
=RiEF
Low Temperature Storage

e -40°C,1000 hr
REEF
Dam Heat

N 85°C/85%RH,2000hr - 105°C/100%RH,2000hr

W85, e R
Temperature cycling -40°C To 85°C,20°C/min ramp,10 min soak
SRR
Mechanical Shock Condition A: 500G,1ms,5 times/axis
Ui Condition B: 1500G,0.5ms, 5 times/axis
UDEITTE] 00 -40°C to 859C, air to air (measured at 20 & 100 cycles)
AN ]
Vibration

bl 20G,20-2000 Hz, 4min/cycle,4 cycles/axis
AL feycle cycles/
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Uncured Properties

Viscosity,25C
FaTERE

Thixotropic Index

st

Pot life
wiRn] FHEA

90° Incline flow test, 25°C, 10 min
FEEH A
Cured Properties

Density

B

Glass Transition Temperature, Tg
TR R

CTE1

A EER A

CTE 2

A FER A

UV+Heat (Glass-metal) UV+Heat
R (GRIS-3%ES)

Outgassing 30°C-150°C

EAE (30°C-150°C)

PCT, 121°C,100%RH, 2atm for 48 hr
[EHERMAE, 48 hr

Curing Condition

&St

Bonding Technologies Together

Competitor Study vs Penchem Adhesive

m

cP

Days

ppm/k

ppm/k

Kgf/cm?

Kgf/cm?

30,000

NA

1.79

130
14

50

160
0.23

Delam

2W/cm2, 15s
+

100°C/1hr

UV788-2

22,800

1.2

30

1.808

140
23

54

180
0.15
13

2W/cm2,15s
+

100°C/1hr
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UV788-2 After MSL 85C/85%RH Adhesion Strength

Die Shear Strength - MSL 85C/85% RH for 3120hrs
140.0
120.0
-~ 100.0
£
O
-
g 80.0
N
173
[ 60.0
[))
fr’
(7]
© 40.0
[«J)
N
(75
Q9 20.0
) I
0.0
0 hours 168 hours 500 hours 1000 hours 2000 hours 2500 hours 3120 hours
Time(Hr) \/\

Maintain>40%

Glass-Metal substrate Adhesion
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UV788-2 After MSL 85C/85%RH Moisture Adsorption

MSL 85C/85%RH for 3120hrs moisture Absorption %

0.90%

0.80%

—

Moisture Absorption (%)
(<) =) o (=) (=)
& 8 5§ 8 §
X X xX X X

0.20%
0.10%

0.00%
0 168 500 1000 2000

Time (Hr)

Moisture
Absorption
<0.8%

Glass-Metal substrate
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CTE for UV788-2 After MSL 85C/85%RH
@ Particular Temperature

Coefficient of Thermal Expansion, Ppm/K
Temperature, °C

Ohr 500 hrs 2000 hrs
-5 10.97 13.06 11.81
25 13.97 14.76 13.63
80 19.60 19.71 20.51

Remarks: CTE at particular temperature at -5, 25, 80°C after MSL 85C/85%RH

Low Signal
Misalignment
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Competitor Study vs Penchem Adhesive IFER'EHE“'
®
Properties m E Brand UVv799-2

Uncured Properties

Viscosity,25C cP
yrer 67,000 66,375
il : 1.19 1.63
>
Pot life
BRI Days 2 3
90° Incline flow test, 25°C, 10 min ) _ 1
EE
Cured Properties
;ﬁ,‘?}r;‘ty - 1.85 1.808
IS
Glass Transition Temperature, Tg
R ¢ 120 120
T ppm/k 24 25
2/ =1]= P RN
- ppm/k 92 54
2/, = | = P B
UV+Heat (Glass-metal)
UV+Heat iI]  (BIE-2/8) Kgf/cm 51 60
PCT, 121°C,100%RH, 2atm for 48 hr
LR, 48hr Kgf/cm? Delam No Delam
Curing Condition - 2W/cm?2, 15s 2W/cm2,15s
BT " .
120°C/1hr 120°C/1hr
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UV799-2 After MSL 85C/85%RH Adhesion Strength

Die Shear Strength — MSL 85C/85% RH for 3000hrs
100.0

80.0

60.0

40.0

20.0
0.0 — —
0 168

Glass-Metal substrate

Die Shear Strength (kgf/cm2)

1000 2000 3000

Time (Hr)

Maintain 40% of
adhesion strength

Bonding Technologies Together




reNCHEemwM

UV799-2 After MSL 85C/85%RH Moisture Adsorption

MSL 85C/85%RH for 3000hrs Moisture Absorption %

0.45%
0.40%
0.35%
0.30%
0.25%
0.20%

0.15%

Moisture absorption, %

0.10%
0.05%

0.00%
0 168 1000 2000

Time, hours

Moisture
absorption
0.17%

Glass-Metal substrate
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CTE for UV799-2 After MSL 85C/85%RH
@ Particular Temperature

Coefficient of Thermal Expansion, Ppm/K
Temperature, °C

Ohr 2000 hrs 3000 hrs
-10 18.68 15.86 15.46
30 21.36 18.50 18.41
80 26.04 30.66 30.14

Remark: CTE at particular temperature at -10, 30, 80°C after MSL 85C/85%RH

.< Low Signal
Misalignment
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Competitor Study vs Penchem Adhesive IE‘IEHEE al
®

Uncured Properties

Viscosity,25C

FETEE

Thixotropic Index

fhastt

Pot life

HiRrJFHA

90° Incline flow test, 25°C, 10 min
FEH A

Cured Properties

Density

B

Glass Transition Temperature, Tg
TSRS

CTE1

A SRR

CTE 2

i S RERE A

UV+Heat Adhesion
UV+Heat fif ]

PCT, 121°C,100%RH, 2atm
ERtm

Curing Condition

B

Bonding Technologies Together

cP

Days

ppm/k

ppm/k

Kgf/cm?

Kgf/cm?

19,200

1.22

7
42

1.75
134
29

47

117 (glass-kovar)
111 (glass-Nickel)

No Delam

2W/cm2, 15s
+
100-130°C/1hr

13,620

1.21
7
54

1.78
113
28

64

129 (glass-Kovar)

119 (glass-Nickel)
No Delam

2W/cm2,15s
+
100-130°C/1hr




L Highin Tg }

Good in reliability

performance Requirements

for 5G
Adhesive

Next Sharing:
a N\
[ Low in CTE Low in dielectric constant
(Dk)

and dielectric loss (Df)

- )

Good adhesion }
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: THANK YQOU!

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, r.
Kawasan Perindustrian Bukit Minyak, o
Mk.13, 14100 Penang, Malaysia. I T
T: +604-501 5976, 77, 78 ] r %)

E:winsiang@penchem.com
W: www.penchem.com
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