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The voltage of any solar cell is intimately related to its carrier lifetime.  Therefore, the study of 

carrier lifetime in solar cells materials, as they are processed through various stages, or subjected 

to different industrial processes, yield great insights into the production of higher efficiency solar 

cells.  One versatile way to track the carrier lifetime in solar cell materials is to induce 

photogenerated excess carriers in it (by means of light pulses), and then record the intensity of 

light that is emitted as a result of radiative recombination among the excess carriers as a function 

of time.  Depending on the specific nature of measurement and analysis, the technique is termed 

time-resolved or modulated photoluminescence (PL) lifetime measurement.  

 

The two relevant measurement systems in SERIS are (1) a modulated PL tool, shown in Figure 1, 

which is effective in measuring effective carrier lifetime in silicon solar cell devices and materials, 

with effective carrier lifetime that typically span less than 50 µs to greater than 2000 µs;   (2) a 

nanosecond resolution time-resolved PL system, shown in Figure 2, which can be used to 

measure the effective carrier lifetime in direct bandgap materials like GaAs or perovskites, since 

typically the radiative lifetime of such materials are much shorter. 

 

 

 

 

Fig. 1.  Schematics of the experimental setup of the modulated photoluminescence tool. 
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Fig. 2.  Nanosecond resolution time-resolved photoluminescence tool. 

 

The SERIS PV Characterization Group is looking for a highly motivated Ph.D. student with a 

passion for cutting edge research, to be in charge of the PL lifetime systems and expand their 

capabilities and applications.  Some research and development intensive sub-topics include: 

 

1. Expanding the sensitivity of the modulated PL system to enable lifetime curve trace down to 

very low injection levels. 

2. Interpreting the lifetime vs injection level behavior of solar cells. 

3. Forming calibrated lifetime maps of silicon and III-V solar cells by additionally performing 

luminescence imaging measurements. 

4. Incorporating the lifetime maps and lifetime vs injection level behaviors into device models 

for solar cell loss analysis and efficiency improvement predictions. 

 

For inquiries, please contact Dr HO Jian Wei at jw.ho@nus.edu.sg  
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