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The Prediction of Etching Characteristics Using Monte-Carlo Simulation
in Etching Process of Lead-Frame
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ABSTRACT

The objective of this work is to simulate the etching characteristics for the optimization on the etching
process of Lead-Frame. The etching characteristics such as etching factor, etching uniformity were investigated
under different the actual operating conditions. The correlation between the etching characteristics and the spray
ones were analyzed to simulate the etching characteristics in the etching process. To improve the ectching
characteristics in the etching process, effects of the various operating conditions such as pressure, distance from
nozzle tip, pipe pitch, and feed speed should be understood in detail. The spray characteristics obtained by
experiment using PDA system were simulated by the Monte-Carlo simulation. The etching process model was
coded by Java language. It was found that the spray characteristics were correlated with the etching ones and
simulation results generally agreed well with the measured results of etching characteristics in the etching process
of Lead-Frame. The optimal operating parameters were successfully found under variable conditions.
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(a) Schematic diagram of PDA system
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(b) Schematic diagram of etching process
Fig. 1 Schematic diagram of experimental set-up
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Fig. 2 Diagram of etched material
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Table 1 Fixed conditions of simulation

Conditions Value
Material size (width x length, mm) | 400 x 400
Injection pressure, P; (MPa) 03, 04

Feed speed, V¢ (m/min) 1, 2, 3
Reciprocating velocity, V. (mm/s) 100
Pipe pitch, Pp (mm) 70
Nozzle pitch, Np (mm) 200

Table 2 Conditions of Composite chamber

Conditions Distance from nozzle tip (mm)
Front Chamber Rear Chamber
A 150 150
B 150 200
C 150 250
D 200 200
E 200 250
F 250 250
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Table 3 Conditions of simulation with pipe pitch

Condition
A B C D E F
Pp (mm)
60 N1 N4 | N7 | N10 | N13 | Ni6
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