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Appropriate Package Structure to improve Reliability
of IC Pattern in Memory Devices
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Abstract

The work focuses on the development of a Cu lead-frame with a single-sided adhesive tape for
cost reduction and reliability improvement of LOC (lead on chip) package products, which are widely
used for the plastic-encapsulation of memory chips. Most of memory chips are assembled by the LOC
packaging process where the top surface of the chip is directly attached to the area of the lead-frame with
a double-sided adhesive tape. However, since the lower adhesive layer of the double-sided adhesive tape
reveals the disparity in the coefficient of thermal expansion from the silicon chip by more than 20 times, it
often causes thermal displacement-induced damage of the IC pattemm on the active chip surface during the
reliability test. So, in order to solve these problems, in the present work, the double-sided adhesive tape is
replaced by a single-sided adhesive tape. The single-sided adhesive tape does not include the lower
adhesive layer but instead, uses adhesive materials, which are filled in clear holes of the base film, just for
the attachment of the lead—frame to the top surface of the memory chip. Since thermal expansion of the
adhesive materials can be accommodated by the base film, memory product packaged using the lead-flame
with the single-sided adhesive tape is shown to have much improved reliability. Author applied thrs
invention to the Korea Patent Office for a patent (4-2000-00097-9).
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Table 1. Specimen split &Z.

Lead frame| Tape design No.' of
specimen
DSAT. 20
Alloy 42
SS.AD. 20
DSAT. 20
Copper
SSAT. 20

Table 2. Thermal cycling test 7.

Temperature{Frequency| Hold time { Ramp time
range (C) | (min.) (min.) (min.)

-65 ~ 150 1/30 17 13

Table 3. Packaging materials®] £8% E4.

Materials sillicon
Silicon | C.T.E. (ppm/TC) 26
chip | Modulus (N/m?) 1.88x 10"
Thickness (um) ~ 300
Materials epoxy
Package | CT.E. (ppm/T) 11
Body | Modulus (N/m®) 2.3x10"
Thickness (zm) 1000
Materials alloy 42/copper
Lead | CTE. (ppm/T) 4517
frame | Modulus (N/m®) |1.45%10"/1.32x 10"
Thickness (um) 120/120
Adhesive C.T.E. (ppm/ °C2) 50 i
layer Mocliulus (N/m°) 2X10
Thickness (um) 17
Materials polyimide
Base | C.T.E. (ppm/TC) 25
layer | Modulus (N/m’) 2x10°
Thickness (ym) 25
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oz 7t pg3lsld =gHA (Table 1 2A=%)
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Shear stress (MPa)

single

Double 1.18 3.36 6.72 10.08
Hols density {%)

Fig. 5. Tape design ¥ 3lo]l W& AE$9.
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