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Abstract: Recently, with the 4th industrial revolution, the demand for high-density semiconductors for large-capacity
data processing is increasing. Researchers are interested in researching the reliability of surface mount technology (SMT).
In this study, the effect of PCB pad design on assembly and adhesion reliability of passive component was analyzed using
design of experiment (DOE). The DOE method was established using the pad length, width, and distance between pads of
the PCB as variables. The assembly defect rate of the passive element after the reflow process was derived according to
the misplacement direction of the chip resistor. The shear force between the passive element and the PCB was measured using
shear tests. In addition, the shape of the solder according to the pad design was analyzed through cross-sectional analysis.
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Fig. 1. Schematics of (a) pad on PCB, (b) stencil design for printing solder paste, and (c) misplacement position of 0603 chip resistor.
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Table 1. Pad design variables for DOE

Level Length (mm) Width (mm) Distance (mm)
1 0.30 0.235 0.20
2 0.33 0.275 0.25
3 0.36 - 0.30
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Fig. 2. The assembly defect rate according to pad parameter (/, w, and d): (a) x-directional misplacement and (b) y-directional

misplacement.

Table 2. The assembly defect rate according to pad design variables when the misplacement of chip resistor was 150 um at x-and y-

direction, respectively

Misplacement Pad length [mm]

Pad width [mm]

Pad distance [mm]

.. Ave.
direction 0.3 0.33 0.36 0.235 0.275 0.2 0.25 0.3
X 33.9% 37.6% 53.2% 41.0% 42.1% 42.6% 41.0% 41.1% 41.6%
Y 17.7% 21.3% 34.5% 19.9% 29.2% 33.4% 18.2% 21.9% 24.5%
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Table 3. The shear force results with respect to the pad dimension o) sleo Z3 F =7k At ZSrE A
Design Pad Dimension (mm) Shear Force @82 FUtehe AEFE Bl
No. Length Width  Distance N) = TRl o] wE rl o] HEa A Aol o] A
1 03 0.235 02 7.41 £ dotr 7] flal B A S o] gt AR S
2 025 835 33, 71 A= Fig. 40 H skt Fig. 4(a)et (b)
3 03 8.48 o] A& vl F =Tk AR wE & F
4 0275 02 7.93 <, Fig. 4a)%} (0)8] A5 vt H =9 vl u}
5 0.25 382 2 &0 F4S va T § ) gl=e] Y] 2 F o
6 03 9.31 T A—TE AAAFE U B 4o Suvh e B2
g s 14 wom PCBRT A5 F& W=o] tha 2edol o 2
) 03 e TRl s M=el Rl wiarem LojAw, A=
0 s on el o 91 3R AR e] B AR Ajolo] B3ho] 27}
| a5 s I SIERS 3 ShelY 06l O Be 267t Y
> G ey AT % 98 eItk o= Qs PeBSH AR Aol
’ ’ o] A3Ho| AE L ot} 3 Fig. 4(a d
13 036 0.235 02 7.19 j 2 t}f I3 ° ol e Fae » e ]()QH )
. ISR & sy, A9l A3 Y9 = Lol g
13 T A a0 AT 948 Eriel o) A=s) 2
6 0275 0’2 7‘47 o] 7} &2 73 -$-(Fig. 4(a) Bt A At o8]k & e
: : : Ui old o 2 Aok SR} A 213} pCBAl
v 025 8 of 353 BAHA o}, Aweio] wolAA B Rolt.
' 03 S18 712) 3, Fig. 53} 22ol, A9 9 AE =9 23 %
12 -Le_ngth 1oL ™ Measured Data
[ | Width Fitting line
I Distance —
> 9r % 9L
& o
® 2
: £
o = st
o © -
—
IS -<=
=2 @ gt
wnn 3r
6 1 1 1 1
0 0.44 0.48 0.52 0.56
030 033 036 02350275 020 025 0.30 . :
Length (mm) Width (mm)  Distance (mm) Width + distance (mm)
Pad Demension Fig. 5. The result of shear test according to the x-directional
Fig. 3. The shear force results with respect to the pad dimension. length of pad (pad width + distance between pads).

Solder vol. 1
e TP

T
100 pm 100 pm 100 pm

100 pm
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