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Some typical underfills and encapsulatants are listed

in following table

Applications Features / Advantages

Epoxy based underfill and encapsulant products
from United Adhesives are for semiconductor
applications such as to attach chip-on-board, bare
die, BGA, flip-chip, CSP, etc, or to under-fill the gap
between die /chip and substrate, or to encapsulate
dies, chips, components, or powder devices.

They provide various superior features such as:

- Excellent capillary flow capability.

- High Tg formulation for high temperature
stability.

- Very low CTE formulation to minimize the
thermal mismatch.

- High voltage insulation formulation.

- Strong bond to FR4, ceramic, polyimide,
metals, and other difficult materials.

- Good dielectric property. Low current leakage.

Thermally conductive underfills are also available.

TUF1210 Thermally conductive underfill
Flip chip, BGA UF1230 Fast flow with low CTE low alpha emission
underfill UF1240 Underfill with rubber toughen for high strength
SE1260 Flexible / soft underfill
EP1637 Snap cure in seconds, flowabe, 1-part
. EP1723 Snap cure in seconds, non-slump, 1-part :
PDElEE] EP1678 2-part, room temperature curable epoxy Underfill
Eposolder 6869  Extremely high thermal conductivity k = 11 W/mK
Low CTE EP1640 2-part 1:1 mixing low CTE epoxy. Low T curable
bonding and EP1641 1-part heat cure. High thermal stability
encapsulation EP1641NS 1-part non-slumping. High Tg
EP1346 2-part (2:1) flexible, room temp curable
Flexible bondin EP1386 2-part (1:1) flexible, room temp curable
8 enca sulatior? SE1262 2-part (1:1) flexible, heat cure
P BS8311 1-part silicone, heat cure
BS8460 2-part silicone, room temp curable

Details of the properties these adhesives can be found on the website:
http://www.unitedadhesives.com/underfill_pot.html




» UF1230 £ RS F14%5 15 Technical Datasheets and Features

KEZEZHEHE
Reference value

from MIL-1-16923H

PERE Property {7 Units UF1230 (low CTE)

PRME 2245 25 Material Chemistry Epoxy, silica filler Not Defined
#H %y Component One Not Defined
I KR Y& & Volatile content, maximum Wt % 0.2 1.0
K& WI7E23°C Pot life at 23C, minimum min 24 hrs 30-45
T AR Viscosity, maximum cps 8,000 25,000
/N LAEFE4r Working life, minimum min 24 hrs 30
TR G IRIEIRGEFEE Flammability, extent of in 0.2 -
burning, maximum ’ )
SFHJLLE Average specific gravity 1.67 +/- 0.02 +/- 0.1
/N5 Mean hardness, minimum Shore D 90 75
B/ PRI HEERE Average tensile strength, Ib/in® (MPa) 9,800 (70) 7,000 (50)
minimum
/T Z Average elongation, minimum Percent 3.0 2.0
f:;iif;&ﬁ% Average water absorption, S I N
/MU Mechanical shock, minimum Ib N/A 3
%/J\%Zi’gﬁ_%.mlzod‘ﬁlﬂjﬁ Average notched Izod ft-Ib/in 05 0.3
impact, minimum
/Mg Thermal shock, minimum Cycles 1000 10
e NI IK 240 Average thermall — 19x10° (< T. .
Zﬁ;ﬁifsign Eégffiﬁt maxir?"lum inings 75x10% E> T§§ S
/NG A H Thermal conductivity coefficient,  Cal cm/cm2.sec°C 4.8x10* 2.5x10*
minimum (W/mK) (0.3) (0.11)
/MR Dielectric strength, minimum Volts/mil 500 325
4% # Dielectric constant, maximum, At 60
Hz / At 1 MHz 40/35 5/45
FERLIRAL, A% S TE60F 22 4% 9 IMHz
Dissipation factor, maximum
At 6pO Hz / At 1 MHz 0.01/0.01 0.04/0.05
B/ LS Arc resistance, minimum Sec 3KV 60 sec, passed 50
e/ MEFIHBH 2 Volume resistivity, minimum Ohm.cm 1 tiOE 1x10%
B RK AR e M3 A B fE 2 Hydrolytic
stability[] Average volume resistivity, maximum Ohm.cm? N/A
i/ NTRERE Average hardness, minimum Pe;f:;tégg?rgtllon N/A 10
FLHEHLE Fungus resistance Grade 0 Grade 0
¥ A& Young’s modulus Gpa 7.6 Not Defined
WL AR FE - Glass transition temperature °C 150 Not Defined
a RiF k&&= Alpha particle emission U (ppb) < 0.2 ppb Not Defined
BF& & lonic Content (K*, Na*, CI) < 30 ppm Not Defined
#aE M Thermal Stability °C -80 to 200 Not Defined
#i& 71 Adhesion (Al/Al Lap Shear, psi) > 1800 psi Not Defined
[f 4k, %1+ Cure Conditions
fRun8s5°C, 1f 85°C 120
gun115°c, If 115°C . 50 .
}%55125%, If 125°C Minute o5 Not Defined
Ran150°C, If 150°C 15
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O ) JEE 3 78 Die Underfilling

Specifically our UF 1230 is an epoxy-based low
coefficient of thermal expansion (CTE) underfill. It
is a one-part, capillary flow formulation that cures
at elevated temperature to provide strong bonding
to silicon, flip chip, BGA, ceramics, FR4, LTCC,
aluminum, copper, stainless steel, etc. Its very low
CTE formulation provides with minimized thermal
mismatching stress and better thermal cycle
performances.

Typical Applications

* Underfilling of BGA, Bare die, flip-chip, CSP

* Chip-on-board bonding / encapsulating

* Bonding of die to various substrates, e.g. LTCC,
HTCC, FR4, Al, Cu, etc

* Highly reliable electronic applications such as in
aercspace, automotive, and military, etc

» Semiconductor and Telecommunications
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There are 10, 30, 55 ml
syringes available

25500 BT THISEMIE F SEM of cross-section of die
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Underfill Applicator —___

Underfill

Application Guidance

A variety of application equipment types are suitable
and include: hand dispense / time pressure valve; auger
style valve; linear piston pump and jet valve. Selection
of equipment should be determined by application
requirements.

1. Ensure that air is not introduced to product during
equipment set-up.

2. Pull the syringe from freezer and allow thaw at room
temperature for 30 min (typically).

3. For best results, the substrate should be pre-heated
(typically to 90 to 100 °C for about 20 seconds) to allow
fast capillary flow and facilitate leveling. The dispense
nozzle may also be pre-heated (30 to 50 °C maximum)
to further increase capillary flow.

4. Dispense product at moderate speed (2.5 to 12.7
mm/s). Ensure that needle tip is about 0.025 to 0.076
mm from substrate surface and from chip edge - this will
ensure optimal flow conditions for the Underfill.

5. The dispense pattern is typically "I" along one side
or "L" pattern along two sides, focused at the corner.
Application should start at the location furthest away
from the chip center - this helps ensure a void free fill
underneath the die. Each leg of the “L” or “I” pattern
should not exceed 80 % of the length of each die edge
being dispensed.

6. In some cases second or third application of product
may be necessary.

7. For low viscosity one UF1230, we recommended: 4
Purple one 21 gauge (ID 0.5, OD 0.8 mm). But based .
on your die size, gape height, and how long you want Uné
it to fill, you can adjust your needle size from 22 to 15' Adesg
gauges.

8. Please follow the TDS for cure profile. Lower
temperature with longer cure time is feasible. But
customer will need to do test and trial to assure the
proper lower temperature cure profile.

Epoxy Encapsulant —
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the user from carefully checking
of technical progress or new developments.
of conditions during processing over which we

2 recommendations do not absolve the user from
‘the obllgatlon of investigating the possibility of mfrmgement of third parties’ rights and, |f necessary, clarifying the position. Recommendations
for use do not constitute a warranty, either express or implied, of the fitness or suitability of the products for a particular purpose. For technical,
quality, or product safety questions, please contact directly to United Adhesives Inc.
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For General Information . “
- Phone: +1 (224) 848 2348 5
- Fax: +1(630) 6214198 >
- Email: info@UnitedAdhesives.com -
> L ‘:“ .
For Sales in North America, Europe, and Worldwide -
318 Half Day Rd # 189, Buffalo Grove, IL 60089, USA
- Phone: +1 (224) 436 0077
- Fax: +1(630)6214198
~ Email: sales@UnitedAdhesives.com .
; -

‘China and Asia
gh Technology Industrial Development Park
ianzhu Rd. Hefei City, China

: +86 139 5605 4600

551 267 5968




