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Performance Characteristics of High Speed Jetting Dispenser
Using Piezoactuator

« B 3*

A

Ok >
= At F 5 BY

Bo—Young Yun, Quoc Hung Nguyen, Jung Woo Sohn and Seung—Bok Choi

(20079 124 184 He

Key Words : Jetting Dispenser(3 ¥ T/ 2% A), Piezoelectric Actuator(¢4#

20084 3€ 284 4AAlgER)

2% 71), Semiconductor Packaging

(vt=A) 37)A), High Speed Jetting(T74% EZ)

ABSTRACT

This paper presents a new jetting dispenser driven by a piezoelectric actuator at high operating

frequency to provide very small dispensing dot size of adhesive in modern semiconductor

packaging processes. After describing the mechanism and operational principle of the dispenser, a

mathematical model of the structured system is derived by considering behavior of each

component such as piezostack and dispensing needle. In the fluid modeling, a lumped parameter
method i1s applied to model the adhesive whose rheological property is expressed by Bingham

model. The governing equations are then derived by integrating the structural model with the fluid

model. Based on the proposed model,

dispensing performances such as dispensing amount are

investigated with respect to various input trajectories.
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Table 1 Piezoelectric actuator properties

rTTrr——r—r———

Parameter Value Parameter Value
Operating 0 ~150V |Time constant(?)| 0.5 msec
voltage
Coefficient(a) | 16.7 N/V Max. Stroke 50 um
Length 71 mm Stiffness(k,) | 50N/ um

==8/A 184 Al 43, 2008/433



g2 TOE.

o714 GAAFE ATEG AAHo] Y ARz
Ex oAl USs A2 glo) gARET), AL

Ca .
p Piezostack

Zig

Shaft
Needle
Pipe
Housing
Needle
Nozzle Rod Guide

-L"‘M

Fig. 1 Configuration of the jetting dispenser

Piezostack

~1— Needle

Housing

(a) Expansion

Piezostack l
ﬁ;‘c

RT~T— Needle

Syringe

Housing

(b) Contraction

Fig. 2 Operation principle of the jetting dispenser

434/t 2SS S ==T/A 184 A4 %, 2008

. m,+ my+ m, 0 ¢,
£ I 1

=Y v 77777
L
v, | [fl _rler 71
L L
f2 75
V2£ '_'I;;R 2 R fs'—;l,g',— C lv 5

/6

=
L L
v ‘ f3—'-l;l;.Rf3 RfG;']”'_L_" ;6'_ | .
L P .
V4ﬁ ; 4 Tj;R 14 syringe

P

air
Fig. 3 Free body diagram of the jetting dispense

— Experiment
o 0000 . L0 Sinusoidal

Displacement[um]

k.

0.004 0006 0.008 0.010
Time[sec]

0 N i
0.000 0.002

(a) 120 V-100 Hz sinusoidal excitation

—— Experiment
40 bworomesy, LT Square wave
oL
= 30} :
c 1
e | :
g 20t !
8 ! :
a :
Ot N, o~ o

0.000 0002 0004 0006 0008 0010
Time[sec]

(b) 120 V-100 Hz square excitation

Fig. 4 Displacement of the piezoelectric actuator



NUAE7E o] E% 1E ES

AE gl s SA

Piezostack -

» M

Shaft = '

Fig.5 Actuator part modeling

mJ'C'+Cfif+kpx FOI!

X=X, =X, =X, 3

&2 2 Fig. 6-% FEA A= oF G| doju}
= FE Yehiz Qlth of AFolA
= °|9 Ei%‘%-% A8l AT mWART e B9
31t} Fig. 6ol B ule} o] A tamy
1& 6719 ¥ A% La~LpE YERAR LT, {
T AR el oa &Y AFE FEHeR
£gshd ohg3 2

Lfli;l + Rfll'}l = 0
Lf3]‘j3 + Rf3l)3 = 0

. : (4)
LiVa+Rsvy=Fy

LfS"}S +Rf5V5 + (VS _Vﬁ)/cf6 = 0
LegvVe+RpgVs+ (Ve —vs)/Crg =

syrmge

AZIM v 4 & A5 AF A, Pyringet Al
dx)el 4F, Pue Wi7]Stelw. el LSt RE
Zt 70 & AT AT FAA G

o] AN e FAAYS 1H37] AHs) 9] =
A& ARRSIRT ol t2dY o] dRiRo R
H & (bingham) E4¢ ¥ FEUS AEE 37 o
o, th23 2ol 8% 5 Ul

o

o

N
T=1y+Ky" = Kp" (5)

AZIM = AGH, rov F5Y, 7 A9E K
= BA Als(consistency index), n< FA A&
A|9*(fluid behavior index)e]t}. ek FEHGHL
Atk 7HASH 49 A5E &3 o] JeRd
T Ao

Table 2 Dispensing liquid properties

——

Property Vatue Property Value
BUlk . 3
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