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ABSTRACT

RuQ; thin films were deposited on Si0.{1000A)/Si and Mp({100) single crystal substrates at low tem-
peratures by hot-wall metalorgamic chemical vapor deposition(MOCVD), and effects of deposition paramet-
ers on the properties of the thin films were mvestigaled. Ru(); single phase was obtamed at lower de-
position temperature of 250°C. RuO, thin filims deposited onto S10.(1000 A )/Si substrates showed a random
orientation, and RuQ; films onto MgO(100) single crystals showed the (hk0) arientation. The crystallinity
and resistivity of RuOQ, thin films increased and decreased with increasing deposition temperature, respec-
tively. The resistivity of RuO, thin films decrensed with decreasing the oxygen flow rate. The resistivity of
the 2600A-thick RuQ, thin films deposited with O, flow rate of 50 scem at 350°C was 52.7 HE-cm, and they
could he applicable to bottom electrodes of high dielectric materals.
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Table 1. Deposition Conditions for RuQ,; Thin Films
Preparation

Source material Ru{C:Hs)s

Bubbling temperature 65-85"C

Carrer gas(Ar) flow rate 50-200 scem

Reaction gas{Q;} flow rate 50300 sccm

Deposition temperature 250-400°C

Deposition time 0.25-4 h

Deposition pressure 3 torr

Substrate Si0,(1000 A )/Si,
MgO(100}
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Fig. 1. XRD patterns of Ru(, thin films deposited on Si0./
Si substrate at various deposition temperatures of
(A) 250 (B} 300 (C) 350 (D) 400°C.
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Fig. 2. IRD patterns of RuO, thin films deposited on

S10,/Si suhstrate at various oxygen flow rates
of (A} 50 (B) 104 (C) 150 (D)) 200 scem,
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Fig. 3. SEM surface images of RuQ); thin films for various deposition temperatures of {A) 250 (B) 300 {C) 350

(D) 400°C.
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Fig. 4. SEM surface images of Rul), thin films for varicus axygen flow rates of (A) 50 (B} 100 () 150 (D) 20 scem.

= (110)
* (101)
A (200)
¢ (211)
& (220)
¥ Mg(C
= oy
= £
5 5 s
£ =
= =
o s o
| f | T I I I ] T T T T T T H
20 0 40 50 60 b 30 a0 50 60
24 24
Fig. 5. XRD patterns of Ru(, thin hlms deposited on Fig. 6. XRD patterns of RuQ; thin films depoesited on
Mp(O(100) substrate with varous depositon lempe- Mg(Q(100) substrate with oxygen flow rates
ratures of (A) 250 (B) 300 (C) 350 {D) 400°C. of (A} 50 (B) 100 (C) 150 (D) 200 scem.
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Fig. 7. Pole-figures of RuO,(110) thin tilms deposiled
at 350°C on MgO(100) substrate by the [111]
pole.
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Fig. B. SEM su1face images of RuO, thin films deposited on MgO(100) substrate for various depositon tem-

peratures of (A) 250 (B) 300 (C} 350 (D) 400"C.
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Fig. 9. SEM surface images of Rqu thin films deposited on MgO(lOO) substrate for oxvgen flow rates of (A} 50

{B) 100 (C) 150 (D) 200 sccm.
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Fig. 10. Resistivity of RuQ, thin films with various de-
position temperatures.
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