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UNDERFILLS

What Are Underfills?
Underfills are used to fill space beneath a die and adhere to its carrier. They add structural

strength, increase impact resistance, bolster thermal cycling resistance and improve overall

reliability. Underfills can be found in a wide variety of applications including flip-chip, fine

pitch BGA, and chip scale packages. Flip Chip Underfill
N\

How Can Undertfills Be Used?

Underfills are used most often in three distinct applications:

e Capillary Underfills
¢ Non-Flow Thermally Conductive Underfills
¢ Four Corner Bonding Underfills

Which EPO-TEK® Products Are Best Suited For Underfills?

Epoxy Technology manufactures a variety of underfills for several applications, with a key distinction being cure temperature:

e Capillary (Low Viscosity With Excellent Wicking For Increased Strength)
— Room Temperature (RT) Cure: 301-2, 301-2FL, OE121, OE121 Black
— Thermal Cure: 323LP, 353ND, 353ND Black, U300-2

¢ Non-Flow Thermally Conductive (Alternate To Capillary, For Heat Dissipation)
— Room Temperature (RT) Cure: T7110-38, T7109-19
— Thermal Cure: 930-4, H70E

e Four Corner Bonding (Non-Flow, Dispensed After Die Placement, Less Strength)
— Thermal Cure: 353ND-T, OE188
- UV: 0G116-31

Characteristics To Help Choose the Correct EPO-TEK® Product?

301-2 Low viscosity, RT cure with long pot life

301-2FL Low viscosity, RT cure with 10 hour pot life

323LP Medium viscosity, heat cure, long pot life version of 353ND

353ND Medium viscosity, heat cure with built in color change indicating cure completion
353ND Black Black version of 353ND for opacity in the IR and VIS regions

353ND-T Non-flowing version of our 353ND for four corner bonding

930-4 Medium viscosity, thermally conductive, non-flow material with excellent thermal dissipation
H70E Medium viscosity, heat cure, thermally conductive, non-flow material

OE121 Low viscosity, RT cure, with excellent flow properties

OE121 Black Black version of OE121 for easy identification

OE188 Higher viscosity, heat cure with great flow properties and very low CTE
0G116-31 Higher viscosity, UV cure, low flow material with high strength and low stress

T7109-19 High viscosity, thermally conductive, slightly flowing paste with flexibility and high toughness
T7110-38 Higher viscosity, RT cure with high thermal conductivity
U300-2 Medium viscosity, long pot life, with excellent capillary flow
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How Do The EPO-TEK Properties Compare?

o COLOR Before/ CURE GLASSTRANSITION | | o o conpery | INDEX OF T6A CTE POT LIFE SHELF LIFE
EPO-TEK® ﬁez__érem—:m After CURE TEMPERATURE VISCOSITY @ 23°C TEMPERATURE @ RT (80mil x 80mil) REFRACTION SPECTRAL TRANSMISSION DEGRADATION Below Tg/ Above Tg (@ room (@ room temp.
(thin film) (minimal) (Tg) (Nd) TEMPERATURE (in/in/°C) temp.) unless noted)
oG - ! >94% @ 300 nm .
301-2 Two el g 3 hours 2 2n chs 280°C >15kg/5,100psi | 15318 | >99% @ 400-1200 nm 360°C RIS 8 hours 1 year
v P >98% @ 1200-1600 nm
Clear/ 80°C - 3 hours 100-200 cPs . >97% @ 1000-1600 nm 56 x 10
= =>45° > 0
301-2¢L Two Colorless 23°C - 72 hours @100 rpm 245°C 210kg/3,400psi | 15102 | _g99, @ 400-1000 nm 325°C 132 x1g0 | 10hours 1 year
Clear/ 150°C - 60 min 3,500-5,000 cPs >100° . . >94% @ 820-1620 nm o 31 x10°
ey U Colorless 90°C — 30 min @50 rpm =L 220kg/6,800psi | 15704 | Jqn0. @ 640-800 nm SR 193 x 10° a5 By
o g0 i i >50% @ 550 nm "
353ND Two >=__ﬁpcm; dwm.vm - MM m w_.%m._m_qeﬂ e 200°C >15kg/5,100 psi | 1.5694 | >98% @ 800-1000 nm a12°¢ NWM X HM.,,_ <3 hours 1year
P >95% @ 1100-1600 nm
150°C - 1 min .a
shELl Two Tan/Dark Red 120°C -5 min SLUHS 290°C >15 kg/5,100 psi N/A N/A 420°C 54 x10° 3 hours 6 months
Black o . @ 20 rpm 206 x 10
80°C - 30 min
150°C - 1 min 9,000-15,000 cPs . 43 x 10
" ! ) >g0° = a
353ND-T Two Tan/Dark Red 80°C — 30 min @20 rpm 290°C 215 kg/5,100 psi N/A N/A 409°C 231 x 10° 3 hours 1 year
150°C - 10 min 12,000-17,000 cPs . 27 x 10
~ ! ) Sane = a
930-4 Two Ivory/Amber 80°C — 6 hours @ 20 rpm 290°C 215 kg/5,100 psi N/A N/A 425°C 136 X 10° 1 day 1 year
175°C - 1 min 4,000-7,000 cPs . 15 x 10
{ ] >a0° ~ q
H70E Two Grey/Grey 80°C — 90 min @50 rpm 280°C 210 kg/3,400 psi N/A N/A 451°C 64 x10° 56 hours 1 year
Light Yellow/ 90°C - 1 hour 300-500 cPs SEEo > . 0 . o 43 x10°
OE121 Two Yellow 23°C — 48 hours @100 rpm =55°C 215 kg/5,100 psi 1.5271 >94% @ 380-1640 nm 350°C 158 x 10° 5 hours 1 year
0E121 90°C - 1 hour 300-500 cPs . 43 x 10
=>55° L o
Black Two Black/Black 23°C — 48 hours @ 100 rpm 255°C 215 kg/5,100 psi N/A <1% @ 340-1260 nm 350°C 158 x 10% 5 hours 1 year
0ff-White/ 150°C - 60 min 20,000-30,000 cPs . 19 x 10
! ! Sane = q
0E188 Two Off-White 80°C — 30 min @10 rpm 290°C 215 kg/5,100 psi N/A N/A 417°C 68 x 10° 1.5 hours 1 year
" . 100mW/cm? for >30 sec 20,000-30,000 cPs {180 - . 296% @ 660-1640 nm o 41 x 10
0G116-31 One White/White @ 240-365 nm @10 rpm >115°C 210 kg/3,556 psi 1.5665 >92% @ 500 nm 409°C 170 x 10 N/A 1 year
80°C - 2 hours 40,000-70,000 cPs o . o 59 x 10°°
T7109-19 Two Grey/Grey 23°C — 48 hours @5 pm <40°C 5 kg/1,700 psi N/A N/A 338°C 216 x 10 2 hours 1 year
T7110-38 Two Grey/Grey 23°C -3 days %__Ma”.w:} a8°c 18 kg/6,120 psi NA | 297% @ 600-2100 nm 329°C /M 30 min 1 year
Amber/ 90°C - 90 min 3,700-6,700 cPs 1150 - " o 55 x 108
U300-2 Two Dark Amber 80°C — 3 hours @ 20 rpm =115°C =20 kg/6,800 psi 1.5746 N/A 425°C 184 x 10° 2 days 1 year
N/A - not applicable, as these are filled systems

N/M - not measured

Please consult our Application Experts at Epoxy Technology
to find the most suitable adhesives for specific technical challenges
at: techserv@epotek.com.
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DISCLAIMER: Data presented is provided only to be used as a guide. Properties listed are typical, average values, based on tests believed to be accurate. It

is recommended that users perform a thorough evaluation for any application based on their specific requirements. Epoxy Technology makes no warranties
(expressed or implied) and assumes no responsibility in connection with the use or inability to use these products. Please refer to the product data sheets and safety
data sheets (SDS) for more detailed information.
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