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Analysis of Reel Tape Packing process conditions using DOE
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ABSTRACT

Today’s placement machines can pick and place thousands of components per hour with a very high degree of

accuracy. The packaged semiconductor chips are inserted into a carrier at regular intervals, covered with a tape to

protect the chips from external impact, and supplied in a roll form. These packaging processes also progress rapidly

in a consistent direction, affecting the peelback strength between the cover tape and carrier depending on the main

process conditions. In this paper, we analyzed the main process variables that affect peelback strength in the reel tape

packaging process for packaging semiconductor chips. The main effects and interactions were analyzed. The

peelback strength range required in the packaging process was set as the nominal the best characteristics, and the

optimum process condition satisfying this was derived.
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Fig. 2. Appearance inspection results of basic test.

(b) Case II': not sealing
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Table 1. Reel tape packaging parameters and levels

Group Factors 1 Le2v cl 3
A Pressing time(sec) 0.1 0.15 0.2
B Pressure(\Pa) 0.2 0.3 0.4
C Temperature( C) 170 | 180 | 190
Blocks Blade thickness(mm) 1 2 3
2.3 AE 4
HH-3-3EH-Z4)(Response surface analysis)> ZARZA] oLt
53] aQlujA] He 5& Bkl A 242 AU W,
22 24 FofollA A= xy, ., x 7F Ay O
" BAAS 20 QA A s W olTHel SAIR
AW RhSEHAA A 7P dtA o= AMEE o A=
Wilolw e oR 1] 221%e FAstA & e}
881 Hix A o 71 Aol HE WSS
1

gro] ARg-sitH7],

E=EoA AAE mhetulEl ZRMIAIZE o, 25,
Edo|=2] FA7} Peelback 7Fol v]A]= TAE 3t
5

e
e
o
=

Methody& AHg3H510m U3 5148 Zol/] 9la) F4%
Aoz A 9 AR Awskick B Adeld a9l
AL B 16 QYA FU 8 B 12 59 B
A4, W) B4 3, A 282 o] Table 29} 2ol
APATE SYshglon & oMo HFS Sttt

Table 2. Experimental conditions for each process

Std. | Run | Pt Pressin
order | order | Type Blocks fime € | Pressure Temp.

11 1 0 2 0.15 0.3 180
7 2 1 2 0.20 0.2 170
12 3 0 2 0.15 0.3 180
28 4 1 2 0.10 0.4 170
27 5 1 2 0.20 0.2 170
9 6 1 2 0.10 0.2 190
32 7 0 2 0.15 0.3 180
10 8 1 2 0.20 0.4 190
30 9 1 2 0.20 0.4 190
22 38 1 1 0.20 0.4 170
4 39 1 1 0.10 0.4 190
23 40 1 1 0.20 0.2 190
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Fig. 3. Schematic diagram of peelback strength test.

Fig. 4. Picture of peelback strength test.
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Table 3. Experimental results

Std. order Run order Peelback strength
11 1 0.21
7 2 12.76
12 3 0.19
28 4 1.18
27 5 3.10
9 6 0.19
32 7 0.17
10 8 0.38
30 9 0.40
22 38 0.17
4 39 0.13
23 40 0.4
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Fig. 5. Pareto chart of the standardized effects(a = 0.05).
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Fig. 6. Main effects plot for peelback strength.
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Table 4. Response surface analysis results for three factors

Source DFy) | Adj SSy) | Adj MS3) | F-Valuey) | P-Values)
Model 4 1205481 | 51.370 7.07 0.000
Linear 3 | 146919 | 48.973 6.74 0.001
Pressing time | 1 1.437 1.437 0.20 0.660
Pressure 1 29.543 | 29.543 4.07 0.053
Temp. 1 [ 115584 | 115.584 | 15.90 0.000
Square 1 | 50.658 | 50.658 6.97 0.013
Temp.*Temp. | 1 | 50.658 | 50.658 6.97 0.013
Error 31 | 225290 | 7.267
Lack-of-Fit | 10 | 49.183 | 4918 0.59 0.807
Pure Error 21 | 176.107 | 8.386
Total 35 | 430.771
Model summary
S R-sq R-sq(ad)) R-sq(pred)
2.69581 47.7% 40.95% 19.03%

1) DF: Degree of freedom

2) Adj SS: Sum of squares

3) Adj MS: Mean of square

4) F-Value: MSTR/MSE

5) P-Value: The criterion for determining the significance level
and the reference value is less than 0.05
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Fig. 8. Residual plots for peelback strength.
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