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ARTICLE INFO ABSTRACT

Article history: A probe pin is a key component of LED inspection equipment. The probe pin
Received 20 August 2015 makes contact with the LED electrodes and supplies an electric current. Because
Revised Il November 2015 the mechanical and electrical homogeneity of the probe surface affects the service

Accepted 25 November 2015 life and reliability, its characterization is essential. For this study, the hardness was

measured using a micro-Vickers hardness test. Moreover, the thicknesses of the
Keywor ds: . plating at different locations and the elemental compositions were examined using
LED inspection system an FE-SEM. The uniformity of the plating was found to be acceptable because

Pr?be p.in palladium was detected consistently throughout the tested domain. In addition, the
Micro-vickers hardness hardness of the surface was determined to be higher than that of the typical
Plating palladium range, which is attributed to the use of undercoated nickel.
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Fig. 1 Dimensions and appearance of manufactured probe pin:
(a) The plane of probe pin, (b) A three-dimensional
drawing of the probe pin, (¢) Manufactured probe pin
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Surface: plating: Pd
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Fig. 2 Material structure of the probe pin

(b) Field emission scanning electron microscope

Fig. 3 Experiment equipment
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Fig. 4 A schematic diagram of Micro-Vickers hardness mea-
surement
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Fig. 5 Surface elemental analysis at Point 1 (a regular flat spot)
and Point 2 (impurity suspected point).

Fig. 6 Sectional elemental analysis
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Table 1 The result of the hardness measurement®

Point* | DI (itm)| D2 (1m) Ha“la{il;“ coﬁ:j;fg(i "
1 36.11 35.74 431.0 1.82
2 36.47 36.11 422.4 -0.20
3 36.11 35.74 431.0 1.82
4 36.11 36.84 418.1 -1.22
5 37.21 36.11 413.9 222
*The points are irrelevant to the points in the microscopic images. SEMUV-2000/ | WO 146 rm Lsxgx‘;“ug_u_x_l VE A
£ WP 2 Rl $58 kg wgo g S @
AT WgSE TRE SHS U 5 922 Falskd
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A 45 B8] Fig. 83 Table 20 AA3ISITE Fig. 8(a)= smvizoow | woosmn | i i)i)]  veessTesean
Fig. 79 Point 19]4<] 7z} A&l djghxXA 7= Hl(intensity

ratio)°|H, (b)= Fig. 79] Point 20142] 73%H]o]t}.
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(b)
Fig. 7 SEM image of the plated surface: (a) Point 1, (b) Point 2

AT UE F e F4%Y olBE AR 4 Qo B9 Table 2 The weight ratio of the pointl, point2 in Fig. 5

) F AH BT Tehs, UA, T, B £0E ASEE S Weight ratio (wt.%)

glgt 4 9l C i Ni Cu Pd
A3 2914 62.57%= E2hgo] Ald Bo] HEH ACE Hop Point] 391 | 075 | 2827 | 383 | 63.24

A% 2E EFZo|th Fig. 7(b)E HE =5 257} &

237 Point2 | 5.98 - 2772 | 373 | 6257
G AL B 5 Qlth TaF 2w HIFEAQ olf2E %
= ]

T} =AY, AR E¥r) Bidsly] wio|h Table 3 The weight ratio of the section in Fig. 6
TN Bet 1%HA) Qgked, ol FH) Ber} 2HA Weight ratio (wt.%)

o) iR 2R £7F 39 FANAS SAsh F 42300 Pd | Ni | Cu | Other | Thickness

N BEEAE QPSSO 24 ALl T PG Table 38—

el st Point2* - 84.37 | 6.88 8.75 0.777
FHACZTE 0087 um ol A 1elME Bk, WA, 7 Point3 - st |- | 843 552

g o AEHE AL 1 T 5 itk AF 1914 AEEHE Point4 - 100 ; .
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Fig. 8 SEM-EDS spectra at points in Fig. 5
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