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Growth of strained GaAsSb on GaAs and its influence on

the surface InAs nanostructure
Student : Yue-Min Lin advisor : Dr. Chien-Ping Lee

Department of Electronics Engineering & Institute of Electronics

National Chiao Tung University

Abstract

In this experiment, 3 monolayers of InAs is grown on top of a
GaAsSb buffer layer on the GaAs substrate We investigate the changes
of strain and composition of the GaAsSb buffer layers with various
thicknesses. The surface lnomholcl)gly of the InAs nanostructure is also
studied. '—7 |

Reciprocal space mappmg (RSM) sh0ws that the relaxation degree
and the peak Sb composition of the GaAsSb layer increase with
increasing the GaAsSb thickness. Rutherford backscattering spectrometry
(RBS) further reveals the grading profile of the Sb content in the GaAsSb
layer. Ion channeling effect provides the information that the elements
located at different vertical positions in the GaAsSb layer are subject to
different stresses, for example, the stress for the Sb deep in the bulk being
stronger than near the surface. Atomic force microscopy (AFM) is used to
examine the surface morphology of the 3-monolayer InAs. It’s found that
the evolution of surface morphology with increasing the GaAsSb
thickness can be classified into 3 stages: random distribution of InAs

quantum dots, space-selective growth of InAs quantum dots on

cross-hatching surface, and purely cross-hatching surface.
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A7 #74& (multiple channel analyzer) ~ 18 A & 5% 47 047 &

4.2 FAJR I LA

RBS &9 832 » —f&xn A (—)&EHHHEF (kinematic factor) ~ (=)
# 4t # ®@ (scattering cross section) ~ (=)FE4E AKAE (stopping power) °
AR A3

4.2.1 (—) &% B F ( kinematic factor) °

o fd 4-2-1 Fro~ > HE A M, 68k B Eooh8EF > NS5 H
FH Moyet R o &M% o RHRFTENGTGEBEA
%fﬁzmﬁkﬁﬁﬁﬁé%ﬁﬁ(%wW%w®ww et R T E
Bk 1% P AT 04 77 ) S B TR 7\%1‘75'1’7:&?53 Bk ARIEAEBEA
(recoiling angle » @) © ;f-”%sz“",

&R MR IEE )\éﬂ‘%ﬁ%’-é%% E| A 48 e Eo 2 Fal 49
AT R T4 TF ¢

P [Ml cos @ * \/M._‘. - M, sin’ 6’} (4-1)
M, + M,

EH R+ (kinematic factor » K,) Z A4tdkFiksett B F & b 44t 14
Z RENRE NS B AE AT LLAE -

K, - B, _ {M cos @ * JM_:_ - M sin” 9} (4-2)
E, M, + M,

B EXTUEH Ko M)~ My 52 0 &% 38 > KRR Y450 4058 & H 8
FIRAE Kol » BRI BB EAGBETFHEM REAREZHAEO
WITAh ST EAHEY Ko ERAZFRATE My 94858 -

15



4.2.2 (=) #4/8t & (scattering cross section ) *
HERE MRS ARSNGB TR B FARR G RGERD
Fraltedy  ERALAES -

U = 44,8 (4_3)

r

HbZ BAKBETHRTFF L, ARHRETFHERTF e BETE
For ANSEETFREM R T X R IESE - dEGER AT R
AR E > B ARARE R ERKE (Rutherford Cross Section) »
Wil 422 c RTREFAERAERANZOT xR HE - 158
WERA

Z,2,e° e M)
gy = [ o J [Sll’l2 _2[EJ T IT } (4-4)

ﬁ%%ﬁ@m%ﬁi%%A%ﬁ%ﬁkﬁﬁ%m&ﬁ~&$m%mm
i TR R %méﬁ#ﬂéi E;H: ﬁ%ﬁh@éﬁk»l HERE R RF

BIATEEFAY S IR o ATEA ﬁ%ﬁ‘ﬁﬁ%é’lﬁlﬁ Y B

y = 7TYG . 40 (4-5)
HPIRAHEFROTAKRD  MAE R BHENFR FoEE
(atom/cm’) » dQ ZAK B AR LA A (msr) °

4.2.3 (=) #E &4 (stopping power)

NAHEEF NI 2 1% i RTFAEE — & & 080
MIBRAEE - HWEANEET AR (1)F ANGHEET Bt I B
TFREFERY > R KRAEE 0 R AHETA K (electric energy loss) > 12 A
BEFHE TR IAALET  BROGBERKMBD ATANG BT
W F @ TR R 5 (2)F NS dEF et R FAAALIE R - €3]
R KA EHS > e ey e E 48 KM A T A % (nuclear energy

16



loss) o &4 % 4% 4 [A4§ A~ 4R (stopping power) @ £ & A#E-FHLBE
3L BB BEPT IR K B9 AE E

dE
s=-o (4-6)

Ry dE BieEH K - dx AdeFFEGIES > W 4-2-3 AR o
3 PR AR E 6 R A A et R AT NS AT B AR E B
AR SRR B 69 Re A KB S R BT xS RER A
WERE GRS AEREERBIMEEAE  AANEHAERE S
0 » T2 MYtk F

onf-@ )@ 2w @

3 (/A S (AB/dX)ou 531 4 75 SIS A A T S 46 T 4
dE/dx 2 0kt 3 F 40 5 éz% KeEu ﬁéﬁmﬁxé’zgﬁ%%&%ﬁ%‘%% E
2 fi4a£ AE % : - =0T W

() (4-8)
I:Jéosé" dx ) .

AE=K,E, E [K};

HAEE £ AE - "’TLX%USEEH%:?%EJC e

17



4.3 #:E & (channeling effect)

A $ R B R AR 5L 64 &b R R S @B ATERRI 0940 32 F 1 A
MR G T E A 0 eS8 %R (channeling effect) o & -FifiE
# & (ion channeling effect) % 451 A 8 F R Z BB B E R RS TR
Tk CARAA iR R 0BT EREE R (single crystal) &5 0 wA
G989 B Rk b B P SR & 04 8 3 T AT B 0 AT 2R B © 6 A 4
BMEGRERDS Y o MM B YL T4 1912 £ & Stark R 8
1960~1965 F R Eo L& RAMIEET - A F S AR Z TRAH
B TREARAREEZE > H P 2 Lindhard £ 1965 £ A74% i 84
A (continuum model) AFFEAF R AR ©

BETAEEMEAAA mﬁ%&%%#ﬁﬁﬁ b AR AR R B N4 8T AT
¥R B B R R M A Jf%#ﬁ’f% ?ﬁ’fﬁ"ﬁﬁ R & E R 6 B
) B - &EJ%&%;;%L;UEéﬁiﬁa’%%‘uaaa#%éﬁifﬂfﬁfi1¢%ﬁi€%é’]#i%ﬁ
Pt SAF] PR & T 7 38 2R UT’IM#RW@J Ea?fké’]gi’ft R SLAA
P 43 3 48 ) ) SO AR AT «%sﬁﬁ}%éﬁ%‘%&

4.3.1 FA% %

LFERERFHERM BRI CHNRETREBANHEA
Z R B xARB—6  EEAXSGRE KNG wiRE  RAER
N A — Gk - NEC9SDH-2 $ & jwig 35 > 4o [d 4-3-1 FF® ©

OSDH-2 3 -F iR %468 -F 8 4+ & 3 -F R (source of negative ions
by cesium sputtering ; SNICS > 4o [ 4-3-2 A75w) > #]H $&£8F (cesium
ion) HEEME LEBe PO TRISHR  RAHRAPHRR
i B E G R T BT RS R AR AR — B BUE MR T AR T A
WATHMET (AEQ A 107 torr) > KL BAFRE (extractor) #
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BEEFREIRE AR d#ETIRE R & BFEE 30° B4R HER E N
RE -NBETEEENETRATSES  REHETROKUSHA
N G MBTT EAMBETRERES -

9SDH-2 oik BEYABRBEAR LA — R T > E5HEE A RE[E
4-3-3 iR o fhoik Bey AR P RAI R 2B s R EEZE > R
B BEE0RERS MV Ak F2 & T 3x(qr])
MeV: Hb q A48T FREGHTHTAM - FFEAN0RETR
AETAaE mmRENTRAESE > W AT TR —R -
FABTRGMRYT PRI BT AMES (stripper) » @B
EEFEFPEE AR ETaydkT0ESERE AR AT BT 4K
MR — R R B/ Rk $&m Rey LR dmR -

7 %MS%&X%%%% ﬁi#i FREET > CRRAL
BTORA A9 E A ﬁmgaﬁﬂﬁ%imﬁ {4 %E P BrE
&mxé&ﬁk%%%%ﬁ%%#~&%(uc%m BEFRT e &

240070 C gy S Rma T m BTN HEEE 0 R
PRim e B BER—FHRE - B T HBRR&D T AR E S TH 0 &M
SLIBAE R B E B REBEE LT M o b Ek4R (analyzing magnet)
T RIEAE LT RE o S ATEEAR A — BB R oy 90°ma4E - R ERET
Fewgdg PEES T BABUANER AT AS S muiGR e G A

p = mv = ZeBR (4_9)

Ev PR ERTOHE MAEGTTHRTFHLE VAT THRTY
BRE LATERTHENE cATETEE > BARGRAE  RA
g o B AR o Bt IR IRE KD T AR RE A E R
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W T H R TFEM

hoik BEHRE G OSDH-2 ok B A4 b > A3 F ks RE (4o
43-1 i) R B 40K R AIAANERT C) pERD
IR S R AR o U A 4 L4 — B v ARAEAR ~ e =
FemgdR (steering magnet) ~ w4 Bk 4% ~ B 24 RRMHE ~ H R KT R
Gy B EREME TR A ey | 4-3-4 Frow o

AARE

EHTF RGO AT RERRTFHRAGRERTFESLE A
SEETFHRERFHBAREGRERMK AR R AN TS &
i P\ G BT O5 vy B AT %a %iﬁn‘ﬁ&%%’tﬁ TR E A
SrdeF 7w R 2P AT T %3}‘%&%2&5 F%illﬂ?‘vf&

13.2 2GARE 1 ;fff f

g@gﬂ%&%&#éﬁﬁM@ﬁ%m%,ummm%m%@ﬁ
F OB AEBR T3 AR A A BB AE © o [ 4-3-5 AT o BEF AR
FRAEER T84T 4 0 ho [ 4-3-6 P T o BETFHY IR — 1 & 04 B ik
RFMBE B (B 4-3-6(2)F » BFoIr 2B & E G
PR FHMBMH MG RS Ry Y
Lindhard #9:# &34 sE L A ([ 4-3-6(b)) & A AL AEIR P34 BT
B SE B BIN T AR Ak GG AL o b (TR Az HEy) BYBLAETT LA
BA

Ur) = % j VW z° + ') dz (4-10)
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HbdASLHKRETFHREE  r=Jy< +y ° ¥ v(r)LA Moliere potential
VLA AR A% AR 0 7T AT 8 7 &) e 3R AR A AE

U = BZE ln{ @j N } (4-11)

He ChsuBEH  C~BraBREE&E (screening length) o

4.3.3 gt F (transverse energy )

ANHHEEF A BNEER > BT AKBETHTR > FAHBETS
EES HIRSEE (BzdFH) B45EE (longitudinal energy
Wz 90 FAT) BRAEETHRE THTHEREE:

E=upn+ BT TR (4-12)
sen 2M

HPpi(i=x, y,Z)EI?ﬁ_éﬁfﬁﬁ‘?ﬁ M%A%%ﬁ%é’] 72 U2 &
Y R8T 9I(E) 0 oS ’|r z%z\&m&%m&mw%; (@)
IR o 4o B 4-3-7 PR 8 arméf;}—ﬁw rg,wf 9T SUR 3 F 5 B A&

=, -

P _ P (4-13)
2M 2M
px +p\: . ’
Ulr)+ — = 4-14
(r)+ = (4-14)
Pl

w7 U A o NG 8T8 848 R T 5] (\) 9 BEAE A B - 4t e A
T (PASEBEETFAENT®)LTEE P B H ERIZEHF
4o p,=pcosY » N F A RF(cos ¥ =1,sinY =W ¥ <1") #&

EARBRT TR RGO AEE ¢
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E, = EY’ + Ulr) e = p, + P, (4-16)
2M

434 BBRAE

B R W RRBAMBETHMITATEF (RBETF) BHRT
DARIF BB MR R ANS A o EASEEFUEER A NS0T 3T 84
WeAe R Byl D A TAT RGBT REAERTF I G Ao
FNE o LB ASTEET H R F A R RGALAES A A LR 15 AT 2
1% B R A e B4 X

(4-17)

E#UmmEA%%%ﬁﬁ%ﬂzﬁ&k%ﬁ % B R A48T

HHEE - fu*fn.=|l '
m%ﬁ%ﬂ%mﬁﬁ&i@ﬂﬁ% @&9% e R Y

wm%ﬁﬁmmﬁﬁﬁmﬁﬁp?wA SR (A11)R T 2uA3 5] -

¥ (o) = 135{[ Cpa J_ s 1}J (4-18)
Hb oy, A A4 A (characteristic angle) » A& 7K A -
— 2 Z‘. Z.‘. e: -
Y, = \] o (4-19)

HbdBSKEETFRIE Z), Z, w R —ANGTEEF R R FERF
B g RFPELEMAEL B 100eV 0 A BETFHEE A MeV &% >
HEsRpasaxl1o-
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4.3.5 B EHE

EAE B HE B B AT ABRY AR HE LA
%o W@ AT e BEFBE A — R NE 0 s — sONME R A k)N E BR
(Ymin) © KADNEBALRBHUATATEHFRAHERERLE > RBRTFE
BB —RFHEECRF RENLR—RFHI L A48T R
AT E A R FRLIE A AR @S o e B 4-3-8 AR 0 A — 8
BogEA o BERASTEET AR S &R S0 0T - K230 a9 NSt BT AT
EURN 0 Bk AR m S RAEHE R P 84
Bl A ET o o E ZRAY LR R &

N 1 |

Z::.i:_ — T pé (4_20)
- T I
S NS ’Nﬁ;@% F Y 2 RA R T H5E -

ﬁu%%)ﬁﬁ%ﬁlwﬁiﬁﬁﬂl%@ﬁ@#ﬁwﬂﬁ min = 0 * Bl&/DNE
BETEE A ¢ '

Zonlp) =N-d-7x-p° (4-21)

A BAMK G TN ERANS BT 2.0 NHETFHREE E iR
o TLF Y T AR BB o

4.3.6 Dip #4948 (dip curve)

F ¥ Rdhig > AL RBS fEBERF AR N B ZRE
EBRFREMIEER - T 432 dip 4R 0 4w B 4-3-9 AR o
E P Ynin HIRDEBR  Ymax RAISE > 10 BEBRER Yoo ZF 89
FHERLFA o vin By HEGHGS -
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¥, = a-¥, (4-22)

a# B 1 -Dip hE TR AMAEMIFR M ENE GRS THAES
5 Z 3 Pee N 0 2o TR

r
= /¥, r<z (4-23)
rmin
7rr2 2 2 ]’_‘O
}%e(\y) = > = Xminem’ f?lf ¥ < LP’lln
Erﬂ rmin (4-24)
P.(¥) = 1, ¥ > win -2
r
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1RR 3

160°
2 MeV He*# -+
R A o
BEF R huig B
HERE

B 4-1-1 4 SRameEnmags 41 5 A K B

M, E1 B

6

0——0x
a0
0

M, E,

B 4-2-1 RHAETE
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B 4-2-2 WAeREBTE

FiY.4
[ [
| |
| |
M
E- AR E
Transmitted Incident
particles particles
g
Thin
target

A

B 4-2-3  FRIEAAR | AGDRL T8 Ax 893ESE > fEE R AE
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Low Enerqgy Beam

line
30° Magnet
Faraday cup 2 T ank
el A N [
90° Magnet L I|I T |) [E.
N
Faraday cup 1
Stripper =
Faraday cup 3 SHICS source

Switch Magnet

Quadruple

For irradiation
For channeling For PIXE

/aa
0\ -

4-3-2  SNICS 7+ &

Cs+ focug

i\'\

Cathode

Cathode Holder
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Pelletron Charging System
( Positive Configuration )

+
! il ) S0KV B3
Chatging Chairr—metal

Inductor pullets nylon links

Terminal Shell

Suppressor

S0V PR

7
| Beam size
S11ts after slit Sample
~1mm
Steering Magnetic J/
Dipoles

= e J—i\_
L.

o EERE
I L g i G g ey ————— 11

o

Detector

4-3-4 EEMEARYL BE
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Atomic
Potential Sum

e, S g e, Gt e, SR
!;r Continuum

Potential
Pl Pl il

[ g

!

(¢
<

|
Atomic String

B 4-3-5 _GRERBLAE 9L FALAE

Binary iﬁﬁﬁtﬁﬁ

Collision (*

iepeseieguiepesegelotefetofotefogese) eqeiopelofaletatalnjayafuyalepnyale

(a)

Contiuum

(1)

B 4-3-6 BEFAAEZMAESER THTS
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|
] P1
p“
O O O O

B 4-3-7 AHEEFLEBETOROGEKGEH

CEls ;___]-{._:
O T O
Pt
" Nro ™
O —{ 1D pe— O
Z2¥min
B W
e
O O O

4-3-8 WNEBZBHEER



;x_max

Yields

—_— 1—2w1f‘2

;X_miﬂ

Angle

B 4-3-9  dip ¥4k



ok

2

FEF FThRERMH

KB X EE L4448 (InAs) / 4551645 (GaAsSb) / &1L
4% (GaAs) & REEMRETHR > RZRIHT o AW Ry !
(—) ElZEREEE (RSM) 547 ~ (=) LEEE @S (RBS) 547 »
(=) 3F#%E s m (lIon Channeling Effect) 4#f A & (va) & -F 4 BA
4% (AFM) 47 » m 4% ot B 5 Mk 2 18R 8 8] 4o T PR 5w o

C o D

surface morphology

composition strain

lon channeling

5.1 SAr LR 2 e B P14 B AR 7
5.1.1 #/ZEH# (RSM) %#7

B X REES PR TP o SHE AR TR 0% > &
| EREEE (RSM) 24 ARASKELEARAE NN £5 =
FHPYRMT AR X st rapes A RRIE > P RSM 545 4
[004]$2[224] 64 8] %2 R B 3% 4 £ » A H SA[224] RSM $ %4 & & - iR HE B
AE 4 38 04 JB T A B F (atomic form factor) <[ 4o » 3.8 & 442 [004]
$1[224]% JE #% 3% » HHR[004]$2[224]64 RSM » 4o @ 5-1-1 pim » B &
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o R AR AR (fully relaxed layer) ~ ¥ 47 3250 & (partially
relaxed layer) ~ 224 & (fully strained layer) #=[004]52[224]) &
A o A 352643° -

B 2-3 Atk &4 & d HRXRD & R Ar4F o9 45 @[004] 92 3k
# #@[224] 69 RSM» ¢ £ [224] RSM 7T 4o GaAsSb #948] 2 ] 3 & &) &
Qi AKFmE qp 2 GaAs BRI BEIZRIEAGE Qo KFEE qs
mEZR g ELCKP)OER D q (q)BAETZRMEBCKF)T
e s TE c(a)faXeTF

Pa=—— (5.1)

B (5.1) KX T3 5 t GaAsSb_ é@ﬁ(ﬂnt)?m B GaAs AIR

SRR EE - @S ErY 3
HEh#TE(x)R Gmsfxsbréﬁﬁgﬁﬂfﬁ (relaxation degree) °
T4 96 476 T [224] RSM 4F He o i X, o J8 8 Sk A bt (Poisson

ratio » v) #H 4o F ¢

al = cf
2v
¢, = - (‘Q'L_‘Q'f)'|'ar£e
1=
(5.2)
V = Vg X+ (1 - x)vGa/\s
. :
_ a, —a
Relaxation degree = —£—— (5.3)
a, —aq -

EP EREREATHTEHRL > THEL KTA GaAsSb T4% S &4



GaAs JAR » a & & A KT 5 %) 04 &6 B0 ¢ AT AT B 7 0 Ak
T

d7 HRXRD & R #7453 649 JE 4 45 & [224] RSM ek 0% > 48 H o7 45
3 du F & (5-1-2) 7 77

GaAs, Sb, a (nm) ¢, (nm) a, (nm) x (%) Relaxation (%)

Rn0474 10nm 0.56530 0.58276 0.5653 20.7 0
Rn0515 20nm 0.56572 0.58519 0.5653 24.0 3.95
Rn0475 30nm 0.56614 0.58276 0.5653 216 8.8

Rn0516 40nm 0.56792 0.58346 0.5653 24.33 24.30
Rn0517 60nm 0.57036 0.58279 0.5653 26.16 43.67
Rn0514 90nm 0.57393 0.58250 0.5653 29.64 65.73

Rn0476  200nm 0.57437_-_"-' b'.'581!4.4_..'Q"""O-;_5653 2886  70.97

ﬁ#akiﬁaﬁ:[224]mw"-’rﬂ%]% _!(5 -1-3~7)p 7 o

T AR T S E?FE Hﬂkfﬁ,TﬁﬁﬁH— e 4% 5 0 GaAs).Sby 8945
SEMARBEE G E GaAs)Sby 09 B EHE 3w o & T H 4
GaAs).Sby 1 GaAs #47KF- % 84 §a 6 % B R ) » A7 A% GaAs) . Sby
B4 GaAs £k E 85 » — B4 GaAs).(Sby & % 2| F & GaAs AR A7
Bhke) — Iy RGEIE /1 %% > M DAKE Sb & 46 iAe T B oY O X 4 4R R
ko ERETHFFE 2% » GaAs AR LB GaAs|.Sby AT B k&Y
A BREEIE 1> TR R %A R4 GaAs Sy # i kAT & > M LB
Bty GaAs;.Sby RIZLUIZIZFBHIE A 69 F KSRk - B> %
GaAs|xSby W) B B35 RS EAR MR ELEEZ o
(5-1-8) & GaAs.(Sby &9 #5042 & (relaxation degree) ¥+H B A &4 B 4
B " E(5-1-9) % GaAsSby wish o F A R A BRE P o
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5.1.2 ZFAEET#AHFEH (RBS) 257

445 B [004] ~ JE 4 4% & [224] 64 8] 2 Rl [ 3 #2[004]XRD &4 [ 7
7T %o 0 LR i GaAs|(Sby 8982 LGP AL - Rt A
T RIRANT AR CHEAETR ~ 48 R ILUEIR M » 7 5 HF T A AR S0 AR AT di
AR &) B TR

B (5-1-10) ~ (5-1-11)$2(5-1-12) % %] & Rn0475 ~ Rn0517 #2 Rn0476
o4 AR G B S o & — RAEE A 2MeV GyASEET (He') 4t
A Rn0475 ~ Rn0517 $1 Rn0476 # &+ » B AL P =B E4
(Ga) ~ & (As)$245(Sb)ey B FE 5 % A 69.72 ~ 7492 g1 121.76 » FFf L&
BPRAE— T FRIER A BE TR T ERE - £ FWEH T Hfdo
RS AR B T (Ko AR S BT e B ikt
A o B R P éﬁir’t%LA§Fé@a§ﬁﬁl Fi A GawyEHRH T
Bl o AT 2o 7 SBGEIENR SRBAFRET 528 R A - R K Ga
A 1 80 A AT A e OBIIILI0) - (5-1-11)88(5-1-12) T 4ot
SEEFARRE RO A fc?‘Sbﬁ‘ﬁL?ﬁ, mAeE H R R A%
Ga fu As — A2 B k693035

o4t 4B (5-1-10) ~ (5-1-11)$2(5-1-12) 8y He A B F AE & R 09 3F o
(BF & 7% Sb &93R3%) Av Ao 47 » Ak id & Rl 6y F 5 T4 B 3B
NAH8EFLAk@me) Sb A E WA LMBETREET > MAMGESRME
BRI EANSG BT F A S8R &) Sb UK & £ 4T 0BT 48
F o mE2 EMAESH T (full-width at half-maximum » FWHM) » 4,
REMBE  ENRETOERIZRAAEANTETFHARMZ
% o Gridett R AE A R P YEE 0 R mARKAEE o

FI22 > B T REZ R 93y (BrA L% Ga fo As &)

%) AARMF S EHEANSETRATN Gafe As E £



FlELAH 2 0BT AE & » EMRAEES MR A KR E) Ga fv As &
PR—ARRERKGOMIE - BE BRMEBERTHERD G A Ao £3§
b 0 & B A RBS 69404 8% @ (scaterring cross section) $1 A 4t
REEH)- T RR I o Bt R BB E G HAT AR L BRAKAE F aYHK
Gt EEFH B B A SRS 8 T 0 Bl B4R 7 B R A &
$ o

1% 0 RBS 9 EmERETHBR S RMERALE
GaAs|.(Sby #9854 & XA #i3 X (grading) &9 0/ » BT 2 LR
GaAs).Sby #94%(Sb)% % [k (segregation) #4937 % - 4o [ (5-1-13)p7
e RS EMNERZFAMIKLALKG-1-2)NSG2TEE BN S
By o 4o B (5-1-14)p7 % o

5.1.3 MFHERE (Ton Channding Eiffect) 747

e 511 RSM 447 503,1 SRBS AP #0177 50T A feda Pl ik
PUF Ak B9 GaAs|.Sby ﬁiﬁ%ﬁ‘%%iiﬁw A3 X6y 0 38 BT LA
S R - BT RRANTRECRG B A 2 RARAT
B 7 %38 % & (ion channeling effect) & & "7

B (5-1-15) ~ (5-1-16) ~ (5-1-17) $2(5-1-18) 5 %] Z Rn0474 » Rn0475 ~
Rn0517 2 Rn0514 &y Ed-Fi E@E @ #k 4t / 8 FiEEHERE -
f—RHEEH 41MeV A EEETF (C°) 4 A Rn0474 ~ Rn0475 ~
Rn0517 2 Rn0514 w B & ¥ g A EHF R LT QRE— A
Bwr F8TFHATAMw RBS X EAHEHR TR TG 72T
AT DA e ERE TR RONME  BP R EREF AR F M AL
Sb P BREATIRA] 0 BbAE A Bk T B AR o

d E8EF RBS 9 KRS RETHEB SN » BRAERLE &



GaAs| (Sby #9453 F H LR E G M4 - 1 2R RAF#3 X (grading) &)
ot ko BI(5-1-19)A7 % « BAFTeIE (He') #F RBS tod » R E
BT (CT)RBS A 8% 004871 % » R B RARIEE-2)K 4 a4 A
REF » R B Gy fett 70 Z AR 5 o PF o R RS T IR A G 8T 49
e BB ARTREREAL 180° K - Rt ATRSUARREMTE
WER F > BARSGASBETRZURARD T S OANSEET -

B (5-1-20) ~ (5-1-21) ~ (5-1-22) $2(5-1-23) 5 %] % Rn0474 ~ Rn0475
Rn0517 #2 Rn0514 £ [001]% 49 Dip dhég o fe b BT » &4
%038 [001]7 éy &4 Dip shépey £ 5K FWHM) E 3 (4-19)K+ - Bp
IE L a8 R F R SE GG ) BB B P AR o 24 dh s P ey EBAKR
JTmﬁﬁﬁT%ﬂ&$ﬂﬁ§T@ﬁi%%%%%ﬁ§%°mk’
& B (5-1-20)28 5% GaAs )Hgﬁu% 84 GaAsSb 6 5 RA AR % AT
PAFRAP 7T LA 4o3E 10nm GaAsSb ﬁjﬁ‘GaAs ;E.:lsﬁé’] s F #Aa E (lattice
match) > &~ LR GaAsSb xT@WG%S ER—BRERN - Hk >
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