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EPITAXIAL DIAMOND FILMS ON Si(001)

facets

Cross section:
columnar growth

grain coarsening
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COMPARISON:
DIAMOND ON Si©&DIAMOND ON Ir/SrTiO;

Diamond on
Ir/SrTiO4(001)
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DIFFERENCES IN THE TEXTURE DEVELOPMENT:
DIAMOND ON Si & DIAMOND ON Ir/SrTiO;
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INTERNAL DEFECT STRUCTURE:

TRANSMISSION ELECTRON MICROSCOPY (TEM)
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FIELD EFFECT TRANSISTORS REALISED
ON Dia/Ir/SrTiO5;(001) SAMPLES

-50 // ””(I),l I 1 I 10
f (GHz)

/ L, (um)
+— 1 05 ¢ . 0.25 0.2

U_ () 1 —&—f; (HTHI_3 substrate)
bs 35 —A—f_(quasi-substrate)
1 —o—f . (MAG) (HTHP substrate)

§ 30‘_ —o—f_ (MAG) (quasi-substrate)
Results: transconductance gg,yaxy = 97 mS/mm % 251
high break down field strength $ 2]

max

Operation at microwave frequencies 151

demonstrated 10 //‘/A
1,
/

Properties approach values measured 51 ¢
for homoepitaxial layers!! T 2 3 4 s

AT

f,f

Matthias Schreck NoRHDia07.ppt 6




WHAT IS THE IDEAL SUBSTRATE FOR THE
GROWTH OF LARGE AREA IRIDIUM FILMS
AND THE GROWTH OF DIAMOND??
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OXIDE BUFFER LAYERS ON SILICON AS
HIGH-K DIELECTRICS & EPITAXIAL GROWTH SURFACE

Perovskite [100]
&3 * .
ORI YBa,Cu30,.5
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Si[110]

Deposition method: Deposition method:

Molecular beam epitaxy (MBE) Pulsed laser deposition (PLD)
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THICK DIAMOND FILMS ON Ir/YSZ/Si(001)

Diamond
film surface

45 uym Diamond
150 nm Ir

20 nm YSZ
Silicon(001)

45 um thick diamond film with

good adhesion to the substrate

INTENSITY (arb. units)
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HOW IS THE HUGE LATTICE MISFIT
ACCOMODATED IN THE TWO CASES?

Current status:
4 inch wafers of Ir/YSZ/Si(001) have been realized
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THE SETUP FOR THE GROWTH OF LARGE AREA

EPITAXIAL METAL LAYERS ON SILICON

PX 300 excimer laser

MBE chamber with 5 crucible
e-beam evaporation source

PLD chamber with
oxygen resistant
4” heater

7T |

The PLD/MBE setup

Implementation of RHEED for in-situ study of growth of metal films
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LARGE AREA EPITAXIAL METAL LAYERS ON
SILICON: CURRENT STATE

YSZ/Si(001) Ir'YSZ/Si(001)
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