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Currently, Cu(In,Ga)Se2 (CIGS) solar cell researchers are focusing their attention on reducing the 
absorber thickness from the standard 2 µm to the ultrathin range (i.e. around 500 nm). However, 
ultrathin CIGS devices have their electrical performance limited by electronic losses, mainly caused 
by rear interface recombination [1]. In order to tackle such losses, one strategy is the use of a 
dielectric layer to passivate the rear interface [2]. However, there are a few reports where the 
performance of ultrathin passivated devices is lower when compared with reference non-passivated 
devices. In this work, to better understand the passivation effect in ultrathin CIGS devices, a point 
contact nanofabricated structure based on an Al2O3 dielectric layer was employed together with a 
post-deposition treatment (PDT) by potassium fluoride (KF). E-beam lithography was used to 
pattern the Al2O3 layer to establish an electrical contact at the rear interface. The fabricated devices 
solar cell structure is shown in Figure 1. Current density vs Voltage (J-V) measurements show that 
when passivation is present without KF-PDT (PassAl2O3) then open-circuit voltage (VOC) values 
achieve 426 mV, which is 93 mV lower than devices with only KF-PDT (PassKF), 519 mV. The 
application of both treatments (DoublePass) leads to an increase in VOC values of 176 mV over 
PassAl2O3 (602 vs 426 mV, respectively) and 85 mV over PassKF (602 mV vs 519 mV, 
respectively).  Temperature vs VOC measurements indicate that interface recombination is the 
predominant recombination mechanism in devices with only one passivation strategy( PassKF and 
PassAl2O3). The application of both treatments in the DoublePass device lead to an interfaces 
passivation, with bulk recombination being the major recombination loss. These results may indicate 
that rear passivation is only effective when rear interface recombination is the dominant loss factor. 
Time Resolve Photoluminescence, Capacitance vs Voltage, admittance circuit fitting measurements 
and SCAPS 1-Dimensional solar cell device simulations are presented to support the observed 
experimental results. 

 

 
 
 
Figure 1: Schematic of the fabricated devices: a) device with only PDT, PassKF; b) device with only rear 
interface passivation layer, PassAl2O3; c) device with both treatments, KF-PDT and rear interface passivation, 
DoublePass. 
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