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Rapid and Accurate Measurement of Diffusion Length

of Minority Carriers of CIGS Solar Cells
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ABSTRACT: Minority carrier diffusion length is one of the most important parameters of solar cells, especially for short circuit current
density (Jsc). In this report, we proposed the calculating method of the minority carrier diffusion length (L) in CIGS solar cells through
biased quantum efficiency (QE). To verify this method's reliability, we chose two CIGS samples which have different grain size and
calculated Ly, for each sample. First of all, we calculated out that L, was 56nm and 97nm for small and large grain sized-cell through this
method, respectively. Second, we found out the large grain sized-cell has about 7 times lower defect density than the small grain sized-cell
using drive level capacitance profiling (DLCP) method. Consequently, we confirmed that L, was mainly affected by the micro-structure
and defect density of CIGS layer, and could explain the cause of Jsc difference between two samples having same band gap.
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Fig. 1. QE fitting graph of (a) large grain sized- cell, (b) small
grain sized-cell

Table 1. Calculated Ln of each sample

dQE/dV QEO Wd(um) Ln(nm)
Sample A | 0.520 2.90E-01 0.454 97.457
Sample B | 0.510 3.11E-01 0.273 56.012
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Fig. 2. SEM morphologies of CIGS film with grain size of (a)
large grain sized cell ~543.93nm (b) small grain sized-
cell ~391.24nm

Table 2. Cell parameter of each sample

Voc(V) Jsc(mA/cm?) Eg(eV)
Sample A 0.676 34.34 1.21
Sample B 0.676 33.82 1.20
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Fig. 3. Non Biased QE curve of large grain sized cell (black
line), small grain sized-cell (red line)

Table 3. DLCP result of each sample

) ) Acceptor

Free Carrier |Defect Density Density (/cm3)
Sample A 1.84X10" 1.30X10" 1.13X10'
Sample B 4.00X10" 7.22X10" 1.56X10"
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