Growth rate vs temperature for DEZ/ H2O, TiCl4/ H2O og TMA/H2O

DEZ/ H2O
Atomic layer epitaxy growth of doped zinc oxide thin films from organometals (Vesa Lujala *, Jarmo Skarp, Markku Tammenmaa, Tuomo Suntola)
Reactor: F-120

Substrate: Soda lime glass (50 X 50 mm) 
Puls/purge: 0,2 s DEZ  - purge 0,4 – 0,2 s H2O – 0,4 purge
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A1303 thin film growth on Si (100) using binary reaction sequence chemistry

A.W. Ott, J.W. Klaus, J.M. Johnson, S.M. George
Reactor: ? 

Substrate: Si(100)

Puls/purge: 0,5s TMA  -  20 s purge - 0,5s H2O  -  20 s purge
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Vely. TTIMeIyT alumimg VIAT, (CH,; )3 AT,
Witco GmbH) was used as aluminum precursor.
DMZn and TMAI source bottles were held at ambi-
ent temperature, the DEZn bottle was held at 40°C.
A schematic picture of the system is represented in
Fig. 1.

The film thickness was measured with a pro-
filometer (Tencor Alpha-Step 200), a narrow stripe
was etched through the film in the flow direction.
The transmittance spectrum was measured with an
Hitachi U-1100 spectrophotometer. The crystalline
structure was studied with X-ray diffractometry
(XRD) and atom force microscopy (AFM), the Hall
mobility was measured at room temperature using
the Van der Pauw method.
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ture and the precursor used, see Fig. 2. The lower
growth rate of ZnO from DEZn can be caused either
by a difference in reactivity or by a steric hindrance
of a bigger ligand. The films showed good uniform-
ity over the whole substrate area. The crystalline
growth direction was affected by the substrate tem-
perature, see Fig. 3. The growth direction 100 is
dominant at low substrate temperatures whereas the
direction 002 dominates at high temperatures, which
indicates a change in the c-axis orientation. The
same kind of change has been previously reported to
occur in CVD growth of ZnO (on Corning 7059)
from organometals; but from a c-axis perpendicular
to the surface at a very low temperature of 90°C to a
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Fig. 2. Growth rate of ZnO in different substrate temperatures. (A) from DMZn and H,0; (B) from DEZn and H,0.
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TiCl4/ H2O 
! The growth rate vs temperature for TiO2 has been reported differently in articles, without anyone trying to describe why it is so different… 
Growth of titanium dioxide thin films by atomic layer epitaxy (Mikko Ritala and Markku Leskel/i, Erja Nykfinen, Pekka Soininen and Lauri Niinist6)
Reactor: F-120 
Substrate: Soda lime (square)
Puls/purge: 0,2 s TiCI4  - purge 0,5 – 0,2 s H2O – 0,5 purge
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Morphology and structure of TiO 2 thin films grown by atomic layer deposition (Jaan Aarik a, Aleks Aidla a Teet Uustare a,*, V~iino Sammelselg)

Reactor: JSM-35 (?)

Substrate:QCM
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