
The S�ruc ture of Thin Fi lms of ZnS and Cryo l i te 

S . Lugomer,M. Crnadak and M. Stipancic 
Electrotedmical faculty B.Luka

The s truc ture of ZnS and aryo l i te thin fi lms by means 
of e lectron microscopy s tudias have been inves tiga ted. 

Mul ti layer op tica l  thin fi lms have been ob tained by de ­
pos i tion process  in vacuum of 5 . 1 0 -6 mmHg in e vaporator
"VARIA N NRC 8 3 6 " by us ing an e lectron gun of po1.cJer of 6kW 
(6kV, 1A ) . Depos i tion process on NaCl  subs tra tes by  means of 
an  au toma tic sys tem �DS 2 oo" have been contro led.  

Samp les of the op tica l thin fi lms 1.cJere thermaly  trea ted 
during one hour on tempera tures b e t1.cJeen 1 0 0  and 200°c . Micro­
graphies and difrac tion patterns of tne samp les under the 
room tempera ture condi tions , and those  one hour treated on 
1 00, 1 5 0  and 200° c can be seen on Figs . l , 2 , 3  and 4 .  

Fi g. 1 .  ZnS a t  2 0° c before 
heat  trea tment 

Pig . 3 .  ZnS after hea t treat­
men t at  1 5 0° c for 1 hour 

Pig . 2 .  ZnS after hea t tr�a t­
men t a t  1 00° c for 1 hour 

Fig . 4 .  ZnS after hea t  trsat­
men t  a t  200°c for 1 hour 
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From those s tudies  of ZnS one conc ludes tha t some s tru­

ctura l changes , like  granula tion , are induced by therma l 
treatme n t ,  but  the s truc ture of mul ti laye�s persi s t  in cubic  
(spha leri te ) from,  and does not  con tain hexagona l modifica­
tion . 

Diffusion type difraction pa ttern of a l l  the samp les  
are in agreemen t  wi th a�erage crys ta l sise  ( 1 00 A for the
s amp les  not thermaly tre�ted) , wnich can be seen from micro ­
graphies . The main effect of therma l trea tment  seems to be  the 
increasing of s ome crys ta l  grains . It seems , however , tha t 
higher temperatures are needed  to achieve more in tens i ve re­
crys ta lisation.  Some tria ls in  tha t direction have been per­
formed by increasing the beam in tens i ty in  e lectron mi crosco-
pe .  The res u l t  were grains of diame tar > 500  A ,  s howing very 
s harp diffraction patterns (Fig . 5 . ) .  

The s truc ture of cryo lite  thin fi lms ob tained under the 
same condi tions tike ZnS, cou ld not been obs erved direc t ly 
on the e lectron microscope . However, the s truc ture of cryo li te 
have been recons truc ted indirec t ly from doub le - layer cryo li te 
+ ZnS . Name ly , the cryoli te layer have been so luted in  wa ter ,
and  in re lative ly fine s truc ture of  ZnS s tayed the inprint  of
cry o li te s tructure . It can be conc luded tha t cryo li te layer
is of dis continued s tructure containing the poZ.yedar type of
grains (Fig. 6 . ) .

Fig . S .  ZnS after Pe cPys ta 1 i - Fi g . 6 .  Mi arograph o f  cryo ti. -
s ation in e lectron microscope te thin fi lm - rep lica

Fo l lowing th e conc lusion of these pre liminar� s tudies one' J 

can say that  t�e s t ruc ture of t�ose  fi lms in gi ven tempera tu-
Pe in terva l is thePma ly J tab Z.e . 




