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We have been using polycrystalhe tbip films of anhydrous admiurn chloride 
(CdCI,) as an electron beam positive regist for the fabrication of features in SO2- 
coated silicon wafers" The Theetics and rncchanim of the electron-beam-induced 
deoomposition of CdCI, whieh is the resist reaction, have been studied in &tailz; 
this work required that we know the t b i b i m ,  and density, of the h In the 
ordinary way of things, 6lm thickness and density dekmhation is a routine matter, 
but CdC12 hydrate on exposure to the laboratory atmosphem, becoming 
CdQ,-xH,O, with a corresponding change in density and tbichms. It was 
therefore mwaary to undertake the styd y, which is reported here, of the hydration- 
d&*on of CdCla thin &, 

Anhydrous cadmium chloride, of purity 95% in the form of a h e  powder, was 
qsd as SO- matmid @DH plc). T@ m a W  was evaporated in a conventional 
18 in diameter W1-jar" system (pmw about Ton, with a liquid nitrogen 
trap). The m u m  cbride was loaded onto a dimple-tppe molybdenum r&tive 
strip heater boat and heated W to outgas the CdCl, and then at higher 
temperatures [about 450 '~ )  so as to give a deposition rate of about 2000 A min-' at 
20cm horn the s o w .  There was a shutter arrangement so that only steady state, 
mid-fraction, vapour was dowed to deposit onto the substrate which was either 
c h  out- glass microscope slides or dean silicon wafers coated in oxide of 
known thkkuess and refractive index. 

The excmive low tempwatnre outgassing of the cadmium chloride source 
material was attributed to the decomposition of a CdCl,.H,O : this is a m a i a l  with 
an orthorhombic system of space group P q  with four moIacuIes in the unit cell of 
dimensiom3 a, = 9.261 & bo = 1 1.730 A and eo = 3.794 A. The X-ray thin I% 
diffraction pattern was obtained using the technique of Wallwe and Ward4. 

Hydration-dehydration measurements wore carried out as follows. Thorough- 
ly vacuum-outgassed CdCl, was deposited through a metal a p m r c  onto a 
calibrated quartz electrode plate or a quartz thichw monitor (QCM). This gave 
the mass of a'larown film area in terms of a frequency W The thin fitm was then 
exposed to the roam six: the frequency shifted further, indicating a mass increase 
(water -up). The eqnilibrium values of the kequency shift, corrected for 
atmospheric buoyancy effects (36 Hz), were noted and are given in the b e t  to Fig 1. 
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The reverse p r o m  was then d e d  out, h. the fdm was placed undtr vacuum: the 
QCM results are shown in Fig 1, where it is quite obvious that it is entirely reversible 
at mom tempram The vdut of x was d d a t e d  for the two runs shown in the 
inwtoFig, 1.Thus 

and weobtained an average value of 1.02, which is entirely consistent with the notion 
of CdCl,.H,O as tke compound formed upon hydration. It is interesting to note the 
sped and revetsibility of this process (the mean g a i n  size in the ms was about 
loo0 A1 

The density of CdI,.H,O rhin film ww determined by measuring the 
t h k h t s ~  of a thin film d lmown mass per unit area. Thickness was measured by 
means of a mpacitative prouometer (Talysurf, h m  Taylor Hobson Ltd.) and 
agreed with optical measuremen& (&psornetrJr& The density so determined was 
3.56f 0.14 g ~ m ' ~ ,  the mor a r i s i i  largely from the thickness determinations. The 
X-ray density of CdC12-H,0 is 324gcmd3. The diflemm in density i~ taken to 
arise from the fact that the area of the film is const~aind to remain constant by the 
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CdCI, binding to the substrate: the film must therefore be under considerable 
compressive stms. Calculating fhe thickness af a dehydrated film h m  the known 
density,4.04 g gives the ratio of thicknesses of CdCl, to CdCl,.H,O as 0.80. 

W e  report here the refractive hdex n ,of CdQ-H,O at 63% A which is not, as 
far as we know, listed. The value for n is 1.684 0.005. 

Our thanks are due to the Federal Government of Nigeria for a postgraduate 
Scholarship to OAF. 
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