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Temperature Measurement of Flip Chip Joints with
Peripheral Array of Solder Bumps
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Abstract: The distribution of temperature of flip chipped device with peripheral solder bump array was
measured with variables, such as the locations and geometries of heater, the size of device, the size of
passivation opening. The highest temperature was measured with the larger device, 3.0 (mm) X 3.0 (mm),
which has the smallest heater at the center of device and the circular passivation opening. For 2 (watts)
power input, the device shows the highest temperature of about 110 (°C). In contrast, the smaller device,
1.5 (mm) X 1.8 (mm), shows that of 90 (°C). In addition to the size effect, the increase of passivation
opening size decreased the maximum temperature by about 10 (°C). From the measurement, the
temperature of device could be controlled with the size and geometry of heater, the size of device and
the size and geometry of passivation opening.
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Table 1. Nomenclature and geometry of specimen
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Specimen Size (mm x mm) Location of heater Passivation opening
0C 3.0X3.0 whole area Circle (90 um diameter)
0S 3.0x3.0 Whole area Square(90 pm length with 10 um truncation)
1C 1.5%1.8 Whole area Circle
2C 1.5X1.8 Center Circle
12C 3.0%3.0 Center Circle
128 3.0x3.0 Center Square

Table 2. Fabrication process and characteristics of specimens

Materials Fabrication process Misc.
. Single Size ( IXwXt )
Device Crystal Si a. 3 mmX3 mmX0.53 mm
b. 1.8 mmX1.5 mmX0.53 mm
Tantalum & Deposition :Sputtering . Heater chare}cteristics
Heater silicide b. Formation : Heat treatment in vacuum a. Sheet resistance = 8 )/

c. Patterning : Lithography

a. Deposition : Spin coating

Passivation

laver Polyimide b. Formation : Curing
4 c. Patterning : Lithography
Sn- Ag TR
Solder solder Reflow after stencil printing

b. Size = 100 umX100 pm

Geometry of passivation opening

a. for 3 mmx3 mm die

-. Circle shape of 90 um diameter

-. Truncated squrare shape with 90 um length
(10 pm truncation)

b. for 1.8 mmXx1.5 mm die

-. Circle shape of 70 um diameter

-. Truncated squrare shape with 70 um length
(10 um truncation)

Applied amount of solder
= 125 % of passivation opening
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Fig. 1. Schematic diagram of specimens, (a) 1C - whole area heater (1.5 mmx1.8 mm), (b) 2C - center heater (1.5 mm
X1.8 mm) (c¢) OC - whole area heater 3mmX3mm) and (d) 12C - center heater (3mmX3mm)
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Fig. 3. Temperature distribution in a device (a) 12C, (b) Magnified picture of (a), (c) Horizontal temperature distribution
from the center of 12C, and (d) Horizontal temperature distribution from the center of 2C
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