Matthias Schreck

Universitat Augsburg, Institut ftr Physik,
D-86135 Augsburg (Germany)

Matthias Schreck NoRHDiaO07.ppt 1

AT




facets

Cross section:
columnar growth

grain coarsening
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Diamond on
Ir/SrTiO4(001)
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defect bands from
TEM image in (c)

First single crystal
diamond films by
heteroepitaxy!

APL 78 (2001) 192

Matthias Schreck NoRHDiaO07.ppt 5



/ - | f (GH2)

L, (mm)
0+ - . - . - . : . : . 1 0.5 0.25 0.2
0 -2 -4 6 -8 -10 40 ' : 1 : ! - 1 - i
1 —A—f_ (HTHP substrate)
UDS \Y 359 —A—f (quasi-ssuubsi:;tee)
— 1 —o—f . (MAG) (HTHP substrate) o
£ 30 1 —® . (MAG) (quasi-substrate)
Results: transconductance gg,yaxy = 97 mS/mm % 251
high break down field strength $ 2]
Operation at microwave frequencies — 157
demonstrated 104 ///
Properties approach values measured 51 Z/*

for homoepitaxial layers!!

1/L_ (1/mm)

W [ fur PHYSIK Matthias Schreck NoRHDia07.ppt 6




T \ -4.05
o
Q-6
s [[— Dia-Si — — N 6.44
° ]|~ Dia-A,0; - |
CH—Dia-STos N NC —— {-8.30
Dia-MgO \
-10 ; _

400 600 800 1000 1200 1400
DEPOSITION TEMPERATURE (K)

W [ fur PHYSIK Matthias Schreck NoRHDia07.ppt



Perovskite [100]
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Si[110]

Deposition method: Deposition method:

Molecular beam epitaxy (MBE) Pulsed laser deposition (PLD)
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Diamond
film surface

45 uym Diamond

150 nm Ir
20nm YSZ
Silicon(001)

45 um thick diamond film with

good adhesion to the substrate
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Current status:
4 inch wafers of Ir/YSZ/Si(001) have been realized
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Implementation of RHEED for in-situ study of growth of metal films
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Neither YSZ nor Ir --

But indispensible for
successful film
growth !

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