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pL class adhesive dispensing approach for micro bonding
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Abstract: To obtain pL class adhesive drop to match the micro parts in size, three kinds of micro drop
making mechanisms, injection, bubble jetting, and needle transfer, were analyzed. A pL class adhe-
sive dispensing approach based on time-pressure dispensing was present,then pL class adhesive spots
were obtained by online visual monitoring of the spot diameter, and controlling the internal diameter
of the dispensing needle tip, pressure and time. The effects of three factors mentioned above on the
adhesive spot size were experimented, and this technique combined with a micromanipulation system
were used in Inertial Confinement Fosion(ICF) experiments to bond a fill tube and a capsule together
for the cryogenic targets. The results show that the adhesive spot diameter is proportional to the in-
ternal diameter of the dispensing needle tip, pressure and time. When the internal diameter of needle
tip,pressure and time are controlled to be 1. 2 pm, 0 psi, and 8~10 s, the adhesive volume and diame-
ter will be less than 3pl. and 40 pm, respectively.
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Fig. 1 Injection system
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Fig. 2 Bubble jetting system
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Fig. 3 Needle transfer system

Pk

B4 RE
Fig. 4 Micro-probe

3 BREEAR pL KL E

AR 7E B A0 A B RL RIS AR R 1 AN 7B 1 2%
TR S BAE N AR RS TD BT AR
F&TJ1 p MOE FE B MU, it T I A R D R pLL 4%
MUBRTT AN 5 7R, A% 45 i 2 80 R )
A RE IR G R WLSCEE (10, 358 6 40 B A i i PN 42
HILA TR R i Ab R 1 mm, B 40 EF A I
BANE R i 55 Ty 4 ) AR AR . RUR o
A ) M AR S R 4 5 R PR R TR T p RS B
AREF BB AR TD 38t e MR B O L T A
PCHS B AN IR R A A o A [ R 8 ) A
i LW AR € SN Al RN R VAR EDSKl

=5
{RIHE F1p i
IR e
ISt eSS B
i
BiEk =t s

5 WA pL G R T %
Fig. 5 Time-pressure pL class adhesive dispensing

approach
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Fig. 6 Adhesive spots
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Tab.1 Data of experiment [ (pm)
RN 10 IR BEH 42 e R
0.6 9.5 7.5 10. 6 7.7 8.8 9.2 7.5 7.9 8.5 7.6 8.48 2.12
1.2 20.4 20.1 21.6 19.9 22.1 20.8 21.7 19.0 22.9 19.7 20. 82 2.08
2.6 55.6 53.8 58.2 52.2 54.2 56.0 55.2 53.2 60.0 54.0 55. 24 4.76
3.6 65.0 61.3 67.7 68.4 70. 2 65. 8 64.4 69. 2 67.8 66. 3 66. 61 5.31
x2 EWHEID
Tab. 2 Data of experiment |l
7/ psi 10 AR BE AR (pm) IMH R
0.5 30.7 33.1 31.4 33.1 39.2 37.3 39.5 38.0 41.6 41.2 36.51 5.81
1 42. 4 41.3 42.1 44,1 44,5 43.5 43.6 42.2 42. 6 39.6 42.59 2.99
1.5 47.6 54.2 54.7 51.9 60.1 59.9 52.4 60.1 59.1 60. 8 56. 08 8. 48
2 71.8 68. 6 70.5 66. 8 69.0 64. 8 60. 8 65.6 68. 6 69.0 67.55 6.75
S I - 2 ks 1] ¢ 5 REBE HAR D B OC R XF HEBE BLAS S0, SEHR 45 R AR 3 s, m] LA

TRAFE 10 0 psiu sUREFRINAER 1.2 pm AW YAE R T ARSI N AR AN AR I e B B
AN a3 SBEE AR 25,810 s, I A SR R 1B] A% B A R ] A4 1 DR T A R
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Tab. 3 Data of experiment [l

B | /s 10 AR BE AR (pm) IMH R
2 18.5 19.1 18.6 20.4 18.9 20.4 20.8 20.1 19.7 20.7 19.72 1.22
5 24.9 25.9 27.8 24.7 25.0 23.4 25.9 25.6 26.3 25.5  25.5 2.3
8 30.6 29.5 32,7 30.2 31.5 30.3 29.3 30.3 29.5 28.8 30.27  2.43

10 33.0 34,7 32.4 32.6 34.5 34.2 29.5 33.2 33.4 33.1 33.06 3.56
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(a) Needle size vs. adhesive spot size
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Fig. 7 Curves of experimental results
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Experimental platform of micro adhesive

Fig. 8
bonding for capsule and fill tube
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Fig. 9 Dispensing process to bond capsule and fill tube together
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