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Aim of work 
  Zinc oxide (ZnO) films and 
nanorods are used in photovoltaic 
devices  (PV), both as an n-type 
partner to p-type substrates and (on 
top) as a transparent electrode. We 
search for the optimal electrical 
properties of n-ZnO nanorods to 
achieve the best photovoltaic 
response of such PV structures.  
 

Conclusions: 
        In the present work we investigate electrical and optical properties of PV hetero-junctions aimed for the 

application in low costs PV devices. The process parameters are optimized to deposit ZnO films at fairly low 
temperature on silicon substrates. The over all PV efficiency for simple and cheap solar cells are 10.5 %. 
             We also investigate structures based on n-type ZnO nanorods grown by a low temperature hydrothermal 
method on low costs Si substrates. ZnO:Al and ZnO films were deposited on top of Si/nanorods structure by the 
atomic layer deposition (ALD) method. The efficiency of the so-obtained solar cells is equal 14.0 % 
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Study of ohmic contacts to p-Si and n-ZnO:Al 

No. 
AZO 

[nm] 

ZnO 

[nm] 

Jsc 

[mA/cm2] 

Voc 

[mV] 

FF 

[%] 

Eff. 

[%] 

A 

300 

50 28.4 306 48 4.2 

B 100 29.3 332 58 5.6 

C 300 29.3 442 65 8.4 

D 500 35.1 435 71 10.9 

E 800 32.4 326 65 6.9 

3.6 % 

No. 
d 

[nm] 
Isc  

[mA/cm2] 
Voc 
[V] 

FF 
[%] 

Eff. 
[%] 

C1 600 34 0.27 50 4.9 

C2 800 44 0.27 48 6.0 

C3 1600 33 0.27 49 4.5 

Tgr=300oC 

No. 
Mg 
[%] 

d 
[nm] 

n 
[cm-3] 

ρ 
[Ωcm] 

Jsc 

[mA/cm2] 
Voc 

[V] 
FF 
[%] 

Eff. 
[%] 

A1 1.6 150 5.2x1019 7.8x10-3 30.0 0.317 64 6.01 

B1 1.6 350 2.9x1019 1.3x10-2 33.7 0.319 66 7.5 

C1 1.6 550 1.3x1019 1.9x10-2 31.3 0.321 65 6.5 


