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Abstract
For recycled Quad Flat No-leads (QFN) chips, this paper proposes, for the first time, a plane polishing
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method for the batch removal of the oxide layer on the leads. By studying the motion trajectory of a
single abrasive particle relative to the workpiece, the equation of motion for the particle relative to
the fixture was derived for a sinusoidal swing motion of the polishing fixture. MATLAB was used to
simulate and analyze the polishing parameters. The simulation results indicate that the initial
phase of the fixture has no significant impact on the uniformity of the polishing trajectory. The dis-
tance between the eccentric shaft and the center of the polishing plate (denoted as “e”) has a limited
effect on the trajectory uniformity. However, it influences machining efficiency, with a larger “e” lead-
ing to higher efficiency. The distance between the eccentric shaft and the center of the fixture (denoted
as “q”) significantly affects the trajectory uniformity. Increasing this distance effectively improves the
uniformity, with the best uniformity achieved when q = 15 mm. A decimal speed ratio yields better
trajectory uniformity than an integer speed ratio. Furthermore, there is no significant difference in
the effect on the non-uniformity coefficient between finite decimal and infinite repeating decimal speed
ratios. Therefore, in practical machining applications, the speed ratio should be set to a decimal value.
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Figure 1. Reclaimed QFN chips
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Figure 2. Planar polishing fundamentals
E 2. FEinLRE

3. HSEHIEER
NRAIE T 3 R AR £ R —Bek, AU U MR S0 S B LS 43 A 1 45 ST

DOI: 10.12677/met.2025.145059 585 WU TR 5


https://doi.org/10.12677/met.2025.145059

HIE <%

SKAFF ST I3 2 M H R LU A2 (R 7R [7]-[10] 0 1 5 LA ST B BUBS WL i e A 7 A . 11 2 Bl
FHEHOE R, [BIUS QRN R F 151 o)A e A T A Il T2 — it is st ATt . Hasah i anlal 3 iy
e WEHEN R, AR o SEleFe 0 O 3l TARULAIRIE o, SEHER 0 0 Fe B FF 41 ol
BN N BEATFRB) o MOl AR B o0 S DG B O ROER S Sy e, il s T3 LRy g, TARAIIAAAA
B B ORI o, o WOGEE EAERE — R P, FREHDEE 0 O MBI R, » BERLYIAGARAL

0.
%
W,
‘\
P
y W
@ 2
) %
Y (o) _
0 < %
€ i Lo
T3
6

Figure 3. Planar polishing motion schematics
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Figure 4. Andom uniform distribution of abrasive particles
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Figure 5. Chips arrangement
E5 TRAE

4.1. TRVEHENL p IR

TAREWIUAARNL B 2 L 0°L 60°, 120°, 180°. 240°. 300°, HAhZ¥ 5 b crdhIkAin T2%— 5. 1
B IR, BRRATEBERLE L 210 A T ek, LRSI ME R B NUT Bt € 1 pios, ME P HE
TAIANIE B NUT AR E . X3 B LRI G AR T B (E X B4 AR S0 M TE B3 5ema . i T SR B LS
S)rATEIE AL, TR T AR BIVIGEAARI, T8 ERERGE R (3 it B b A 2 A 2 . R, X
U IR R, (5 E A R S AR I T T DU TS B T A AR . X AT 2y
Femp(a], $ETtTARRCE.

Table 1. Effect of initial phase 4 on non-uniformity coefficient

= 1 ERIAELL p MR S M R BEIFNE

B 0° 60° 120° 180° 240° 300°
0.008 0.008 0.008 0.008 0.008 0.008

NUT
0.007 0.006 0.004 0.007 0.006 0.004
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0.007 0.007 0.007 0.007 0.007 0.007
0.007 0.006 0.008 0.007 0.006 0.008
0.006 0.007 0.006 0.006 0.007 0.006
NUT 0.007 0.007 0.007 0.007 0.007 0.007
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Table 2. Effect of center distance e on non-uniformity coefficient

H /A B/
R

F 2. St ET0E e AR SRR N

WA 0 25 BR AR o e RGN T3 AR XS B

e 40 mm 45 mm 50 mm 55 mm 60 mm
0.008 0.007 0.005 0.006 0.007
0.007 0.007 0.008 0.008 0.006
NUT 0.010 0.006 0.007 0.009 0.005
0.008 0.006 0.009 0.010 0.010
0.008 0.007 0.007 0.009 0.005
NUT 0.008 0.007 0.007 0.009 0.007

Figure 6. Range of motion for tooling with different e values
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Table 3. Effect of center distance g on non-uniformity coefficient

= 3. RS TEOE g MIEHNSM RN

q 0mm 5mm 10 mm 15 mm 20 mm
0.018 0.012 0.007 0.007 0.005
0.014 0.008 0.007 0.007 0.006
NUT 0.023 0.018 0.011 0.005 0.008
0.007 0.006 0.006 0.007 0.008
0.015 0.009 0.009 0.006 0.006
NUT 0.015 0.011 0.008 0.006 0.007
0.018
0.016
0.014
0.012
g 0.010
§ 0.008
0.006
0.004
0.002
0.000
0 5 10 15 20
q/mm

Figure 7. Effect of center distance g on non-uniformity coefficient
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Table 4. Effect of speed ratio on non-uniformity coefficient

F 4. EEEXHHEH S M R BEIE

2H 5 1 2 3 4 5 6
@, 60 48 50 35 53 51
o, 30 24 20 28 31 31
, 15 12 8 8 13 13

0.021 0.018 0.007 0.006 0.009 0.005
0.020 0.020 0.006 0.005 0.010 0.005
NUT 0.025 0.024 0.009 0.009 0.009 0.008
0.023 0.023 0.013 0.011 0.014 0.011
0.021 0.020 0.009 0.006 0.009 0.004
NUT 0.022 0.021 0.009 0.007 0.010 0.006
0.025
0.020
@ 0.015
®
5
= 0.010
0.005
0.000
1 2 3 4 5 6
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Figure 8. Effect of speed ratio on non-uniformity coefficient
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