Chemical Vapor Deposition
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Fig. 5. A schematic illustration of the key CVD steps during deposition.
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1. Pyrolysis
Pyrolysis involve the thermal decomposition of such as hydrieds, carbonyls, and organometallic compounds on
hot substrates. Ex) SiH, ,, = Si, + 2H,,, (650°C)

2. Reduction

Reduction reactions commonly employ hydrogen gas as the reducing agent to effect the reduction of such as
gaseous species such as halides, carbonyl halides, oxyhalides, or other oxygen containing compounds.
Ex) SiCl, v * SICL( )+ SI” + 4HCI@ (1200-C)

WF,, +3H,,, > W, +6HF ~ (300:C)

8(g)
3. Oxidation
Two examples of important oxidation reactions are

Ex) SiH,, @ 0, — SIO,,O +2H, . (450°C)
4PH; +58, —2P.0,, +6H, (450:C)

3(g 2(g) 2(g)

4. Compound Formation

A variety of carbide, nitride, boride films and coatings can be readily produced by CVD process.
Ex) SiCl,,_, + CH,,  — SiC,, +4HCI ~ (1400-C)

4(a) 4(g)

TiCl,,, + CH,,, > TIiC + 4HCI = (1000-C)

4(g)

Ete

(Carburization): 2SiH, + C,H, --> 2SiC + 6H,

PN
E

(Nitridation): 3SiH, + 4NH; --> Si;N, + 12H, + (700~800 degree)

f
st
2t BEE (Synthesis reaction): (CH;);Ga + AsH; --> GaAs + 3CH, (700 degree)
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(C) extended area disperser (D) laminar flow nozzles




@ X‘l O|:|I- CVvD (https://www.displaybank.com/_kor/research/markettrack_view.html?id=42228&&startPage=16)
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2) Plasma CVD
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https://www.youtube.com/watch?v=CvkF-trrWvA
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