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Flow Properties Evaluation of flip-chip solder using ESPI and FEA
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(a) (b) (c) (d)
Fig. 2 Phase maps obtained by ESPI at 50C, 75C, 100C and 125C
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Fig. 3 Horizontal deformation images at 50°C, 75°C, 100C and 125
309 | -w—125%C e 6
—e- 120°C s
25 e 5
—~4--115C > ‘/'/"
e —w—- 110°C 4: -y //: —
§ 2041, 405°C -%/;f/f:///" -g 4
£ — «—100°C e g 7
8 57| -escC AT s
s --#--90°C ,//7,6::;///‘/ %
g 1.0+ . :///: = g 2
05 4{% - 14
]
0.0 4 / 0
0 i 2 3 H : : o 1 2 3 4 s e
Ball location jum] Ball location [pm]

(a)

(b)

Fig. 4 Horizontal displacement measured by ESPI system during thermal loading at (a) Si chip

side and .(b) FR-4 side.

Fig. 5 Finite element analysis of quarter

of the assembly

Fig. 6 The existence of eight stress-state in a flip
chip specimen: (0s, €8)<(07, €7)<(C¢, €6)<-.....(02,

82)<(01, 81).
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Fig. 7 Schematic diagram showing the procedures for the determination of uniaxial stress-strain

curve: (a) stress-strain point and (b) continuous determination.
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