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Daemablad 9

Skilafrestur 1. né6vember 2018 kl. 15:00

1. Fjolkristalladur kisill (CVD)

(10) Fjolkristalladur kisill er reektadur ur gasfasa (e. chemical vapor deposition
(CVD)) vid 1270°C. Péttleiki kisilatoma i gasflaedinu er 4 x 10 cm™3. Ferillinn
sem synir vaxtarhradann sem fall af kvadratrotinni af gasflaedinu, ¢'/2, vid 1270°C

er syndur hér ad nedan.
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(a) Ef hradafasti yfirbordshvarfa kg er gefinn med
—AF
0% exp { =7

ba skal finna gildid &4 AFE.
(b) Finna skal massaflutningsstudulinn hg pegar racktunarhradinn er 1.4 pgm/min 7

(Prof mai 2001)



2. Raektun hiadar — Deposition of thin film (20)

(a) Gerum rad fyrir pversnioi undirlags eins og synt er hér ad nedan. Vid racktun &
Al O3 er goori skrefpekju nad med recktunarhrada 0.1 micron/min. Rissid pverskurd
reektadrar hidar ef gert er rad fyrir fullkominni skrefpekju eftir 1 min, 2 min, og 4

min rektun.
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(b) Fyrir efnagufuagraedslu fjolkristallads kisils med SiCly sem gaslind, er massaflut-
ningsstudullinn ko, = 1 cm/sec, hradafasti yfirbordshvarfa ks = 2x 106 exp(—1.9/kT)
cm/sec, og béttleiki Si atoma 1 gasfleedinu er Cy = 3 x 10'% atoms/cm?. (Atompét-

tleiki storkins kisilkristalls er 5 x 10*? atoms/cm3.)
(i) Hver er reektunarhradinn vid 500 °C 7
(ii) Vio hvaoa hitastig er ks = hy ?

(c) Listid upp meginkostina vid bad ad nota efnagufuégraedslu (CVD) umfram phys-

ical vapor deposition (PVD) begar racktadar eru punnar hudir.

(d) Listid upp megin kostina & pvi ad nota spesetun umfram uppgufun vid reektun a

punnum hddum.

(a) Assume a starting substrate profile shown below. A conformal deposition of
Al O3 is then performed with a deposition rate of 0.1 micron/min. Sketch the cross
sections of the deposited film for a completely conformal deposition after 1 min, 2

min, and 4 min of deposition.

(b) For chemical vapor deposition of poly-Si using SiCl, as a gaseous source, the va-
porphase mass transfer coefficient hy, = 1 cm/sec, the surface reaction rate constant
ks = 2 x 10%exp(—1.9/kT) cm/sec, and the concentration of Si atoms in the gas
stream Cy = 3 x 10'% atoms/cm?®. (The atomic concentration of solid Si is 5 x 10*

atoms/cm?.)



(i) What is the growth rate at 500 °C ?
(ii) At what temperature does ks = hy 7

(c) List the major advantages of using chemical vapor deposition (CVD) versus

physical vapor deposition (PVD) for thin films.

(d) List the major advantages of using sputtering deposition versus evaporation

deposition for thin films.

(Prof desember 2016)

. Oxun — Oxidation (10)

Gerum rad fyrir ad atompéttleiki i hreinum kisli s¢ 5 x 10?2 cm™2 og ad samein-
dapéttleiki SiOy sé 2.2 x 10?2 em 3. Struktiarinn hér ad nedan hefur farid i gengum

eftirfarandi frmaleidsluskref:

Assume the atom density of pure Siis 5 x 10?2 ecm ™2 and the molecular density of

SiO; is 2.2 x 10?22 em~3. The structure shown below has gone through the following
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process steps:

1) Start with a bare <100> silicon wafer
2) Grow 400 nm of oxide

3) Lithography

4) Dry etch 400 nm of oxide

5) Remove P.R.

6) Diffuse phosphorous (n+)

7) Wet oxidation for f minutes

Gerum rad fyrir ad linulegur hradafasti oxunar s¢ (B/A),+ = 4 x (B/A), = 04
pum/klst (b.e., yfirbordshradafastinn eykst pegar fosfor er fyrir hendi), og fleygboga
hradafastar eru (B),+ = (B), = 0.2 um?/klst. Akvarda ¢, Ad, og Xoy.

Assume that the linear oxidation rate constants are (B/A),+ = 4 x (B/A), = 0.4
pum/hr (i.e., the surface reaction rate increases when phosphorous is present), and

the parabolic constants are (B),+ = (B), = 0.2 yum?/hr. Determine ¢, Ad, and X,.

(Prof desember 2016)



4. Oxun — Oxidation (10)

Fyrir tiltekid oxunarferli, er pad pekkt ad oxunarhradinn (dxe/dt) er 0.24 pm/klst
begar pykkt oxidsins er 0.5 pum og verdour 0.133 pm/klst begar pykkt oxidsins er 1
pum. Finna skal linulegan oxunar fasta (B/A) og fleygboga oxunarfasta B. Gefa skal

svario i videigandi einingum.

For a particular oxidation process, it is known that the oxidation rate (dxqy/dt) is
0.24 pm/hour when the oxide thickness is 0.5 pm and it becomes 0.133 pm/hour
when the oxide thickness is 1 pm. Find the linear oxidation constant (B/A) and

the parabolic oxidation constant B. Give answers in proper units.

(Prof desember 2016)



