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ABSTRACT

We invesgated the feasibility of thin films deposition by pyrolysis of metalorganic precursors using chemical
beam deposition (CBD) process, We attempted to understand the effecls of deposition variables such as substrate
temperature, operating pressure, effusion cell temperature, and H; partial pressure on the properhes of MgF,
grown by CBD. Mg(ifac), was used as a precursor. MgF: thin films were always grown wm an amorphous
state and crystallized by post-annealing. The higher the substrate temperature and the lower the operating
pressure, the less the impurities 1 the deposited Mgl thin films. H, gas has to be supplied for the pyrolitic
reaction of Mg{tfack decomposition. MgF; Alms annealed in He have lower C impurity than those annealed
m Q. But thear crystallinity was independent of annealing atmosphere. The optimum conditions for the prepara-
tion of MgF. films by CBD process were as following: The substrate temperature, 5507; the operaling pressure,
10" * torr; effusion cell temperature, 210T; the percentage of Hs 100%. Post-annealing in H; gas was required
to remove residual carbon and to form Wgl: crystalline phases.
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Fig. 1. Schematic iagram of Chemcial Beam Deposi-
tion (CBD) systems.
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Table 1. Deposition Conditions and Variables for CBD
for the Praparaiton of MgF, Thin Films cn
Si (100) Substrates.

Deposition conditions
Metalorganic precursor
Substrate

Base pressure

Mg(tfac), (99.99%)
Si (100) HF treated
<3.0%107¢ torr

Subsirate-Target distance 20 cm

Deposition time 2 hours

Deposition variables

Substrate temperature 400640
Deposition pressure 100~9.0X 1079 torr
H,/Ar ratio 0/100~100/0
Effusion cell temperature 190~2307C
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Fig. 2. Deposition rate vs. substrate temperature; Ef-
fusion cell temperature, 215C; Chamber pres-
sure, 3~5X 1071 torr He.
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Fig. 3. Deposition rate vs. reaction chamher pressure
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cell temperature, 215T.
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Fig. 5. Deposition rate vs. %H2 in the reaction cham-
ber; substrate temperature, 550C; Total pres-
sure, 5 miorr; Effusion cell temperature, 215TC.
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Fig. 6. Auger depth profile of deposited MgF, films.
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ssure, 0.7 mtorr; Substrate temperature, 5507;
Etfusion cell temperature, 215C.
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Table 2. Composition of Thin Films after Deposition (before annealng) Using Mg(tfac): as a Precursor.

Film component (aw) | Mo [ Faw | caz | 0as) Pyrolysis
Mass Concentration (%) Efficiency
Presusor 6.5 311 32.7 26.2 (%)
450 9.38 9.03 53.10 18.46 24.2
Depaosition Temperature* 506 8.38 15.54 56.31 1719 217
() 550 15.27 25,68 45.05 10.68 39.5
600 14.8 258 44.54 11.05 382
1072 1211 14.83 5751 12.66 312
Deposition Pressure™* 1074 14.92 16.12 49.83 14.3 385
(torr) 104 15.27 26.68 45.05 10.98 395
107° 8.72 8.95 2831 20.51 22.8
*Pressure: 0.3~05 mtorr, Effusion cell temperature: 215¢C, 100% H.
*Substrate temperature: 550C, Effusion cell temperature: 215C, 100% H,.
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Fig. 8. SEM micrographs of MgF, thin films (a) as deposited at 550%T in 100% H,, (b) after zonealed at 600%/
30 min in Hy atm. () in Oy atm, and (d) in Ar alm.
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