Journal of the Korean Society of Manufacturing Technology Engineers 22:3 (2013) 356~363

Http.//dx/doi.org/10.7735/ksmte.2013.22.3.356

A H7IEE 71AH A Zalxe FHHHA o

Z1

[ |

=
[

ISSN 2233-6036

et

?.

71

A Study on the Optimal Design of Mechanical Molding Press for
Semiconductor Packaging

Moon-Ki Kim®

“ School of Mechatronics Engineering, Korea University of Technology and Education, 1600 Chungjeol-ro, Byeongcheon-myeon,
Dongnam-gu, Cheonan, Chungnam 330-708 Republic of Korea

ARTICLE INFO ABSTRACT

Article history:

Mechanical molding press which is used for transformation process during

Received 15 February 2013 semiconductor manufacturing process has structural deformations by pressure.
Revised 17° March 2013 If these deformations have over limit range, life of the press itself can be
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In this research, the main plates and links of a press are analyzed in relation
Keywords: . .
M. . . to the structural deformations caused by pressure excluding thermal
echanical molding press . . . .. .
. . deformations. After modifying the modeling, the analysis is performed again
Optimal design . . . . . ..
. to determine optimal design of the press, and this design is introduced to
Finite element method . S .
) ensure that most of the stresses on the main plates are within safe allowable
Semiconductor .. . . .. .
limits. As a result, an optimal design method for the structure is investigated
to produce the desired pressure even when the size of the main structure
is minimized.
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model 1 model 2 mode| 3

reference model

Fig. 2 Analysis models according to the number of finite
elements

Table 1 Verified results for finite element model

Model 1 2 3

Elapsed time (sec) 869 1336 197371
No. of nodes 224164 267356 381752
No. of elements 107376| 134405 197371
max | -0.0722] -0.0674 -0.0676
part 1| min | -0.1430| -0.1386 -0.1389
dev 0.0708| 0.0717 0.0713
max | -0.0315] -0.0264 -0.0266
Deform- part 2| min | -0.0608| -0.0558 -0.0560
ation dev | 0.0293| 0.0294 0.0294
Z-:iis max 0.0214| 0.0271 0.0270
[mm] |part 3| min | -0.5360| -0.0507 -0.0510
dev 0.0750{ 0.0778 0.0780
max | -0.3856| -0.3818 -0.3823
part 4| min | -0.8649| -0.8571 -0.8581
dev 0.4793] 0.4753 0.4758
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Table 2 Applied young’s modulus for models

Model a b c
Young’s modulus (Gpa) 62.1 148 240
node! a(Low) model b(Average) mode ! ¢ (High)
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Fig. 3 Deformation of Z-axis for plates according to physical
properties change of cast iron
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Fig. 4 Comparative of Z directional deformation at different
platens
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Fig. 5 Stress distribution for plates according to physical
properties change of cast iron
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Table 3 Max. deformation and stress for link parts according
to physical properties change of cast iron

Model a b ¢
No. of nodes 267356
No. of elements 134405
Elapsed time (sec) 1759 1325 1330
M?X' 0.415 0.2041 0.1423
deformation (mm)
Max.
416. 414. 406.24
stress (Mpa) 6.05 80 06
model a model b model ¢

(low) (high)

(average)
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model a model b model ¢
(low) (average) (high)

Fig. 10 Contact condition and stress of die according to physical
properties change of cast iron
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Fig. 14 Stress distribution of tie-bar before/after modification

Table 4 Analysis results before/after modification

max. stress (Mpa)
modified Tie-bar .
model Link | ponded Sliding Bott;;r;erslhde
condition | condition
origin 416 633 624 206
1" change | 354 632 440 270
2" change | 320 - - B
3 change | - - 328 170
4™ change | 280 - - .
st}rl;l;th 3101 6% 690 310
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