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Development of a Control Technique of a Light Metal Introduction into CZTS Thin Films by
Two Source Co-sputtering Method with Sintered Targets.
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In this study, Na introduction into the CZTS films was controlled by using a co-sputtering
with sintered CZTS targets. Tow targets formed at the active metal composition with NaF
and without NaF were prepared respectively. It was found that Na ratios “Na/(Na + Cu + Zn
+Sn)” of precursor and CZTS were able to be adjusted by the power ratio at the sputtering.
In addition, the metal composition ratio always showed constant values to the power ratio.
The solar cells of SiO,/Mo/CZTS/CdS/AZO/Al structure were fabricated with the CZTS
which contains the tuned Na ratio and the J-V properties of those cells were measured. CZTS
solar cell without Na showed #=1.46%, V,.=499mV, J,. = 5.46 mA/cm? and FF = 0.536. On
the other hand, the sample with adjusted Na ratio of 8.0% showed much improved properties
to n=4.89%, V,. = 647 mV, J. = 13.17 mA/cm? and FF = 0.574. It was found that the /-V
properties can be improved in the extremely narrow Na ratio window of 8.0 + 0.5%.
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Table 1. NSGTECH/Mo FIZ{EH L 73k kLo & A E il

Film Rf1[W] Rf2[W] Rfratio [%] Na/(Na+Cu+Zn+Sn)[%] n[%] Voc[mV] J.c [mAlcm?] FF R.[Qcm?] R.,[Qcm?]
(A) 80 0 0 4.7 1.80 543 6.48 0.510 14.6 368
(B) 80 27 25 4.9 2.21 582 7.29 0.521 144 393
(©) 80 43 35 71 0.62 349 3.97 0.446 21.7 217
(D) 80 66 45 7.7 1.35 531 4.88 0.519 16.6 384

(E) 65 80 55 =

(F) 43 80 65 8.3 3.89 588 11.64 0.569 8.9 408
(G) 27 80 75 8.2 4.33 608 11.87 0.600 7.7 400
(H) 0 80 100 9.7 1.43 565 4.35 0.583 19.9 758
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Table 2. SiO,/Mo AT/ L 72508 o> A fil

Film Rf1[W] Rf2[W] Rfratio[%] Na/(Na+Cu+Zn+Sn)[%] n[%] Voc[mV] J. [mAlcm?] FF R. [Qcm?] R.» [Qcm?]

D) 80 0 0 0.0 146 499 5.46 0.536 15.5 368
) 80 43 35 42 2.70 560 9.36 0.515 1.9 247
(K) 80 66 45 6.3 3.31 566 10.46 0.558 9.0 297
L 65 80 55 6.6 1147 425 7.63 0.362 30.1 167
(M) 43 80 65

(N) 35 80 70 8.0 4.89 647 1317 0.574 9.4 415
(0) 27 80 75 8.6 4.39 630 12.36 0.564 10.4 363
P) 0 80 100 10.1 2.36 555 8.27 0.513 15.0 336
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