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Sizing of Inner Flaw in Resin by using Ultrasonic spectroscopy
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ABSTRACT

In manufacturing process of semiconductor package,

the thermal stress owing to high

temperature in moulding and the bubbles generated in chip bonding process become main

causes to produce void. On this study we evaluated quantitatively void size by use of ultrasonic

spectroscopy method which analyze the reflective pulses with broad band frequency in frequency

domain, and after destructive testing we verified effectiveness of sizing void by use of ultasonic

Spectroscopy.
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Table 1. Specifications of Experimental Apparatus
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(Hitachi At-100D)

No Item Specification

1 Ultrasonic Pulse Voltage 1 140~800Vp-p
Pulser Pulse Repetition Freq : 100Hz ~ 10KHz
(Hitachi AT-050P) Damping Adjustment 2510 ~2K0

2 Ultrasonic Freq. Characterstics : 1,5, 10 ~ 140MHz
Receiver Amp. Adjustment :0~60dB, 1dB step
(Hitachi AT-100R) Output voltage :2Vp-p

3 Peak Detector Trigger Delay Time : 1~ 4008

Gate Delay Time
Gate Width

: 50ns ~ 800us
: 30ns ~ 800us

RF Input Signal 2 2Vo-p
Detection Output +5V
Amplifier Band . 140MH:z
o Waveform NO. of Digitizing bits : 8bits
Digitizer Sampling Intervals :0.5, 1, 2, 5 10, 25, 50;ns
(Hitachi AT-DGI) No. of Sampling Points 164, 128, 256, 512, 1024
5 Scanner Effective Stroke 1 140X 140X 802
Scanning Pitch :0.01 ~0.0922, 0.01 step
Scanning Velocity 15 ~ 200za/s
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Table 2. Characteristics of Water

Immersion

Point Focus Type PVDF and PZT
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Fig.2 Block Diagram of Experimental System
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Table 2. Specificationtics of Testpieces

Transducers
Material of Probe (a)PZT {b)PVDF
Nominal Frequency 50MH:z 50MHz
Probe Diameter 6. Onn RY 7
Focal Distance 1072 102a
(in Water) | (in Water)
Beam Width 0.12 0. 102n
Acoustic Impedance 30.0 3.87
(X 108kg/nt - s)| (X108kg/mz - s)

No Specification

Testpiece 1 | Diameter of Steel Balllmm):2
Material : Stainless™ Steel (SUS 304)

Testpiece 2 | Diameter of Steel Column(mm):2
Material : Stainless Steel{SUS 304)

Testpiece 3 | (Steel Ball in Acrylic Resins)
Diameter of Ball{mm) :{.5~1.5m,
Step 0.lexcept for 1. 4m
Material : Stainless Steel(SUS 304)

Testpiece 4 | Resin of LSI Package
Component : Epoxy (23Vol%),
Silicon (74Vol%)
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