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Abstract: The bonding process should be achieved in vacuum environment to avoid air bubble. In this study,
we studied about pressure uniformity that became an issue in thermo compression bonding usually. Uniform
press is realized by the method that use air spring and metal form spring. The concept of uniform press
using air spring is removed except pressing direction in the press processing so angle between the vector of
pressure surface and the pressure axis is parallel automatically. Air spring compensate the errors of machining
and assembly. Metal form compensate the thermal deformation and flatness error.
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Fig. 1 The basic principle of uniform press using ball
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load load load
cell 1 cell 2 cell 3
A (N) B(N) C(N)
315 193 199 FO7 0.445645 0.272934 0.281471
365 223.5 235 823.5 0.44323 0.271403 0.285367
483 295 312 1090 0.443119 0.270642 0.286239
477 291 309 1077  0.442897 0.270195 0,.286908
526 321 337 1184 0.444257 0.271115 0.284628
576 349 369 1294 0.445131 0.269706 0.285162
635 385 407 1427 0.444989 0.269797 0.285214
776 469 4985 17435 0.445082 0.268999 0.285919
858 519 554 1931 0.444329 0.268773 0.286893
876 529 564 1969 0.444896 0.268664 0.28644
951 573.5 6135 2138 0.444808 0.268241 0.286%
1265 7625 817 28445 0.444718 0.268061 0.287221
1257 757 8105 28245 0445035 0268012 0.286953
1438 864.5 930 32325 0.444857 026744 0.287703
1495 897.5 966 33585 0.445139 0.267232 0,287628

Sum{N) =

A+B+C A/Sum B/Sum C/Sum

Average 0.444535 0.269418 0.286047
Stanard deviation 0.000789 0.001569 0.001524
Coefficient of variation 017575 0582298 0.532663

Fig. 2 The repeat performance of uniform press using ball
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Fig. 3 The Von-Mises stress for the concentrated load : Diameter 300 mm, Thickness 75 mm, Load 2 ton
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Fig. 4 The basic principle of uniform press using spring

load load load
cell 1 cell2 cell3
A(N) B (N) C(N)
154 179 182 515 0.299301 0.347825 0352675
147 240 218 606 0.242819 0.396573 0.360608
278 320 321 919 0,302808 0.348488 0.348704
306 415 395 1116 0.274192 0.372044 0,353765
416 452 476 1374 0.302968 0.350844 0,346187
428 554 532 1514  0.282657 0.366002 0.351341
542 632 621 1795  0.30224 0.351945 0.345815
556 704 680 1939 0.286789 0.362793 0.3501418
675 791 774 2240 0.301367 0.353245 0.345368
688 858 832 2379  0.28939 0.360854 0.349M6
806 948 924 2679 0.300978 0.353916 0.345106
818 1010 982 2810 0.291152 0.359335 0.349513
938 1103 1073 3114 0.30131 0.354033 0.3446857
955 1168 1139 3262 0.292747 035798 0,349273
1065 1250 1215 3530 0.30183 0.354071 0.344099
1088 1319 1287 3694 0294477 0.357011 0.348512

Sum(N) =

AB4C A/Sum B/Sum C/Sum

Average 0.291689 0.359185 0.349126
Stanard deviation 0.015021 0.011492 0.004109
Coefficient of variation 5.149567 3.199341 1.176801

Fig. 5 The repeat performance of uniform press using spring
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load load load
cell 1 cell2 cell3
A (N B (N) C (N)
13245 1468 1329 41215 0.3214 0.3562 0.3225
12205 1353 1226 37995 0.3212 0.3561 0.3227
11175 1239 11225 3479 0.3212 0.3561 0.3227 Load Cell 41
10155 1127 1020 31625 0.3211 0.3564 0.3225
04 1004 907 2815 0.3211 0.3567 0.3222
809.5 899 812 25205 0.3212 0.3567 0.3222
708 786 7085 22025 0.3215 0.3569 0.3217
601.5 668 601 18705 0.3216 0.3571 0.3213
515 572 514 1601 0.3217 0.3573 0.321
4055 4495 404 1259 0.3221 0.357 0.3209
317 350 3145 9815 0.323 0.3566 0.3204

SXTéT%: A/Sum B/Sum C/Sum A

Average 0.3215 0.3566 0.3218
Stanard deviation 0.0006 0.0004 0,0008
Coefficient of variation 0.1733 0.1149 0.246

Air Spring : X0
oot HY @t K7y

Fig. 6 The repeat performance of uniform press using air spring

(a) Uniform pressing testing experiment (b) Result of the pressure-sensitive paper test
using the surface plate

Fig. 7 The pressure-sensitive paper test
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Fig. 7 Metal Form

(a) Result of the pressure-sensitive paper test (b) Diced Plate
Fig. 8 The pressure-sensitive paper test using metal form and diced plate
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