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3-1 - =V ||-e ~ 8 |n < Ga ¥ £ - =V
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70
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2DEG ¥ t 4 % | | =V (Ordered
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T™M= A °
(1)
| — MBE- |f{ [ VveInGaAsPehOo — -~ |4
— steporderingd: | <81 4L <o % — InAs< GaAs
L - 4 <  eveo' pa— oD +fied 373~ A9 As
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[0oT]

Unitcell <=

i - <V 375.@3() - — RHEED 4L A

| @v ek -~ o [1-10] e [k 1y = ez ™ s
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30 T T T T T
XRD
_ (220)
g nAs),(GaAs),
515 i InP sub. a ‘:.h)l(MS:)
z
é 398 s
B CuKa,
o (20 = 43.I58°) ,
-400 -200 0 200 400 600 800
6 (arcs)
Vegard 4 = kv InAs— | 80.497 (Da/a=-2.4x103)% Nof V °
=V ¥ ||le ETM-” l S:‘stl/s-” 93 V 8 =V — H>
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c el c =i ¢ =i,

(@) M+N=2(ML) (b) M+N<2(ML) (c) M+N>2(ML)
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. i - L -
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(@) M+N=2(ML) (b) M+N<2(ML) (c) M+N>2(ML)
(m+n)dy,=2L (m +n) dgg, <2L (M +n)dyy,>2L
(Mm+n)dgy =2L-pdgg; (M + N) dggy = 2L + pdgg,

8 (InAs)1/(GaAs): LM-MSL —
2| e - <V (110) InP - ®v ek h. D 4L
o= =V (InAs)1/(GaAs)1 LM-MSL — L ey - = ™M=
A 9
< o= MSL 4 - o )
5 K L -8/ — 2DEG L N - InGaAs 10 nm | Si:3x107 cmr3
v 3 i - ”_:i @\/ 9 3.8.1 — N - InAlAs 90 nm
InAlAs nm|
-V = L~ A0 600 ‘(.;.A;ia(-c.-;ﬂs-);"';‘:-;m 3] fapa
nm 1t — InAlAs P e h O ~ 50 B g
InAlAs 600 nm
nm 1 — (InAs)i/(GaAs); LM-MSL £ [110) [
< o= w8 10 nm t — 110) InP substrate . W
[001] toward [007]

INAIAs @d> 08 90nm ¢ — Si» D [170]
k (Si:3x10%7cm=3)— InAlAs

& 1 10nm ¢ — Si) 2k (3x10%7
cm3)— InGaAs « fi 4«5 4 -
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VIA== — — - % ™= | RHEED#: 4 o <38 — step ordering

% td=m™ficd o= ™| ov i | s@v o k - o [1-10]
< ovekr- A4 [001] - < hfiac|fdvoi Pod -8
2= — 2DEG AL A

2DEG <o D — L 382~ A93Vs
381-8 | — F4 |4 v 2DEG < L 36 £ oV

2'0 T T T oo0n T T 1 'Il"l'IT'I T T T TR0 5 “:‘-
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w 4 E
2 1%
NE 15| -
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» L
<10} £
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z Hio01] 12 E
3
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= 5
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w
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Temperature (K)

300 K 77K 42K
Wi (em?/Vs) 12,000 110,200 165,500
(InAs),(GaAs), Wiy (em?/Vs) 9,600 63,900 83,400
LEVITMSL Ratio
(on 3° tilted sub.) (W1 10/ Myo0r) 1.3 1.7 2.0
Wii1g (em2/Vs) 12,800 96,600 152,900
Ordered ey
Yok Woy (ecm?/Vs) 12,700 70,100 100,500
(on 5° tilted sub.) o Ei‘}ﬁ)wm) 1.0 1.4 1.5
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