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A Study on the Soldering Characteristic of 4 Bus Bar Crystalline
Silicon Solar Cell on Infrared Lamp and
Hot Plate Temperature Control

Jung Jin Lee - Hyoung Jin Son - Seong Hyun Kim*
Nano Materials & Components Research Center, Korea Electronics Technology Institute, #25, Saenari-ro, Bundang-gu, Seongnam-si,
Gyeonggi-do 13509, Korea

ABSTRACT: The growth of intermetallic compounds is an important factor in the reliability of solar cells. Especially, the temperature
change in the soldering process greatly affects the thickness of the intermetallic compound layer. In this study, we investigated the
intermetallic compound growth by Sn-diffusion in solder joints of solar cells. The thickness of the intermetallic compound layer was
analyzed by IR lamp power and hot plate temperature control, and the correlation between the intermetallic compound layer and the
adhesive strength was confirmed by a 90° peel test. In order to investigate the growth of the intermetallic compound layer during
isothermal aging, the growth of the intermetallic compound layer was analyzed at 85°C and 85% for 500 h. In addition, the activation
energy of Sn was calculated. The diffusion coefficient of the intermetallic compound layer was simulated and compared with
experimental results to predict the long-term reliability.
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Fig. 1. (a) Setup of soldering process (b) 90°peel strength
measurement equipment
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Fig. 2. Raw peel test data on the soldering process time and aging conditions (a) Immediately after the process (b) Natural

aging_500h (c) 85°C/85% aging_500
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Fig. 3. SEM (1% line) and EDX line scans (2™ & 3™ line)data on cross sectional view for soldered at 200°C (a) Immediately after the

process, (b) Natural aging 500h, (c) 85°C/85% aging 500h
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Fig. 4. SEM (1% line) and EDX line scans (2™ &

3" line)data on cross sectional view for soldered at 260°C (a) Immediately after the

process, (b) Natural aging 500h, (c) 85°C/85% aging 500h
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Table 1. Meterial properties of constitutive elements and IMCs
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