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Abstract: In an electrical reliability test of a printed circuit board (PCB), the impact of the micro probing
pins on the PCB needs to be checked to ascertain the quality of the circuit. In this study, the impact of the
dynamic movement of the probing pin on the pad was observed. As a misaligned pin can exert horizontal
force on the pad of the PCB, this study focused on the behavior of a misaligned probing pin. The
parameters of observation were the circular and flat edges of the probing pin. The effects of the speed of
movement, diameter, and the length of projection of the probing pin were also investigated. The results
demonstrated that slippage angle is strongly affected by the shape of the edge of the probing pin, and that
projection length is an important factor affecting pin slippage. In contrast, the speed of movement of the
probing pin was able to double the slippage angle.
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Fig. 2 Design of Jig emulator for parametric
observation of pin-pad impact
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Table 1 Experimental parameters of pin-pad collision

observation
Parameters Variations
Pin

Projection 130 ym | 100 ym | 70 ym | 40 pm
. . 45 um, 45 ym, | 45 pm, | 45 pm,
Pin Diameter 50 pym 50 yum | 50 ym | 50 pum

Pin shape Round, Flat

Pin Velocity 1.8 mm/s, 3.6 mm/s
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Fig. 4 Difference of acquired images over various
object lenses (Mitutoyo attach lens, 1.5X, 2.5
X, 5.0X at Navistar 7X zoom condition)
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Fig. 5 Effect of light source types on the acquired
image of pin-pad collision observation (LED,
Halogen, and Laser source)
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Fig. 6 Effect of frame speeds on the acquired image of
pin-pad collision observation (500 fps, 1000 fps)
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Fig. 7 Schematic diagram of pin-pad collision
observation apparatus
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Force equmbrlum
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a) Force equilibrium before slippage

b) Force equilibrium after slippage

Flg. 8 Dynamic force equ111br1um between pin and
pad in slippage of probing pin
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Table 2 Cases of slippage on experimental observations A7 == FHEo] AXA Hal, AE BHOZ o
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