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Abstract As semiconductor chips are on a small scale, large content and high integratation, it is essential to develop
the device of pick and place at the system of the semiconductor test handler to ensure its high precision and durability.
In this study, inspection equipment frame model of a semiconductor test handler picker was investigated by vibration
analysis with the property of the natural frequency and harmonic response. As 3 kinds of analysis case models, the
device of pick and place was located at the left side (Case 1), the center (Case 2) and the right side (Case 3) of
the upper guideline. The range of natural frequencies until the 6th order on this frame model ranges from 80Hz to
500Hz. As the analysis of the harmonic response when the frame is resonant, Case 2 showed the maximum equivalent
stress of 52.802 MPa more than Cases 1 or 3. Case 2 was the most intensive among the three cases. Using the
analysis result of this study, the design of the frame model, which can be applied to the safe working environment
of the system is believed to be possible.

Key Words : Inspection equipment frame, Semiconductor test handler picker, Device of pick and place, Natural
frequency, Harmonic response
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[Fig. 1] System of 3D model
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[Fig. 4] Constraint conditions of model (Case)

[Table 1] Property of aluminum alloy

Density 2770 kg/m'

Young's Modulus 71000 MPa
Poisson’s Ratio 0.33

Tensile Yield Strength 280 MPa

Compressive Yield Strength 280 MPa

Tensile Ultimate Strength 310 MPa
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[Fig. 6] Frequency response of amplitude deformation
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C: Harmonic Response
Total Deformation

Type: Total Deformation
Frequency: 190, Hz
Phase Angle: 180, *
Unit: rmm

0.19609 Max
01743
015251
013073
0.10894
0.08715
0.085363
0.043575
0.021788

0 Min

Case 1

F: Harmonk Response
Total Deformation

Type: Total Deformation
Frequency: 440, Hz
Phase Angle: 180. =
Unit: mm

0.53114 Max
047213

041311

035400

029508

023606

017705

011803

0059016
0 Min

Case 2
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I: Harmonic Response
Total Deforrnation
Type: Total Deforrnation
Frequency. 210. Hz
Phase Angle: 0. =

Unit: mrn

043003 Max
0.38225
0.33447
0.28669
0.23891
018112
014234
0.035562
0.047781
0 Min

Case 3
[Fig. 7] Total deformation at critical frequency

Slo] WY FIHIA] B 5 gl sk 2ol Case

[e]
1785, Ze el gxlo] WAE uf oF 0.19%6mme] =
[e)

C: Harmonic Response
Equivalent Stress

Type: Equivalent (von-Mises) Stress
Frequency: 190. Hz
Phase Angle: 180. *
Unit: MPa

10.779 Max
9581
83834
7.1858
59881
47905
35029
2.3953
11976
18368e-14 Min

Case 1

F: Harmonk
Equivalent Stress
Type: Equivalent (von-Mises) Stress
Frequency: 440, Hz
Fhace Angle 180 *
unt: MP3

52802 Max
46936
41060

23468
17.601
11L7#4
50660
1.3766e-15 Min

Friguancy 210 He
Phase angle 0. *
Unit. MPa

FAU30 Max
2039

17842
15203
12744
10185
TELe
50976
25489
.2328e-11 Min

Case 3
[Fig. 8] Equivalent stress at critical frequency
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