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ABSTRACT

This paper presents a novel type of hybrid dispensing head for IC fabrication and surface mount

technology. The proposed mechanism consists of solenoid valve and piezoelectric stack as

actuators,

and provides positive—displacement and jet dispensing. The positive—displacement

dispensing can produce desired adhesive amount without viscosity effect, while the jet dispensing

can produce high precision adhesive amount. In order to determine the relationship between

required voltage of the piezoelectric actuator and needle displacement, both static and dynamic

analysis are undertaken, In addition, finite element analysis is performed in order to find optimal

design parameters. Dispensing flow rate and pressure in the chamber are evaluated through fluid

dynamic model.
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Fig. 3 Initial geometry of head

Table 1 Initial parameter value

Initial paramter values

Rp,=10 mm R=30 mm Te=4 mm
Ry=10m tom=0.5 mm d.=2 mm
L,=40m R.=5 mm R,=2 mm
R.is=40 mm Hen=4mm L,=10 mm
dy=5 mm Ri= Rw=7 mm Tho=7 mm
d,=1 mm t/=8 mm Ro=Rpistdp+ds
R.,=Rpis+dp
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Fig. 4 Schematic diagram of magnification device

@ (b)

Fig. 5 Result of finite element analysis.
(a) FE modeling ; (b) deflection in Y direction

Table 2 Compliance values

Parameters| Values |[Parameters| Values
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Fig. 6 Schematic diagram of piston and needle
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Fig. 8 Needle displacement with optimized parameters

Table 3 Optimized parameter

Parameters | Values Parameters | Values
dp 0.48 mm tpis 10 mm
Hcn 3.9 mm Rpis 35.8 mm
t 6.13 mm d. 1.66 mm

tom 0.3 mm tem 0.3 mm
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Fig. 10 Schematic diagram of fluid dynamic model

Table 4 Head parameters

" Parameters | Values Parameters Values
Ty 200 Pa n 50Pa.s
d. 0.5 mm Lorifice 4 mm
Rorifice 0.25 mm Lsear 5 mm
L 60 mm R 2 mm
Rpump 15 mm Hpump 100 mm
Ruis-ch 40 His-ch 10 mm
B 1e9 Pa
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