A
e
4l
i
Rl
\Z
rol

I2RIZEHE|X| M6 45, 20074 7Y, pp,250~261

+E=2% E2ul A ZHA] biaso] 9%
GaAs(100) 2H e e W3}

o|&s
Az ol Y8}t A RE3H, Los Angeles, CA 90095

(20074 58 2 Ht5)

BClyCl, E2F20tollA] GaAs(100)9] 0] 733} A7} A] source powerol ukZ B | WSS A3} Floating Ao
A= 0] EZZF(bombardment)o] A2 G, Be}3 WhSof &S 3t &4 Az 28] el AT o] <110) A4
{111} EHOZ o|FojFrt 900 W HE9] %2 source powerol| A= A 3H2] Hio] A AR 100 W ALY e
source powerol| A= ZAAEA mylo] YR okt oA A4 A)zko) Wl Ol YAk 22 of7jE vk EA 9
o] source powerd]] ZA| Z2E]7] BfRofr}, 2 source powero Al HHe-A B 9] =T o[, GaAs(100) FHL
FHSH o R 7Ht QbgEt o] el Wigof BE3A] BEdo] REF Lol W e sputteringo] 23 AR =}
Scaling theoryol 7]23F Q| FAH £4 A4 A, F 9 spatial exponent”} ¥ =t sl 1 Hoh 2ha 9%

&9 BUBH A 710 s 2AE T,

€ shbs 120 30 facet FA 7|79 ol & #FEY e B4 71l

o5t AuE AZMEr). AREo bias7} A7) HH, ) Ao dojudty I AT & source powerdlA H4 FAlo] o

A&, FE source powerofAs AE9] Ao AAHL}

ZEMof : 4ZF, ®H GaAs, scaling theory

I.ME

Nzolzt 2448 @] Sfaf ARk mhaae) g o
ufo] o] Al7} Hgolch, o] BN 44 TEe 3
% ol WS 4o] Fas SHolth e A% A
=7b obalo] mre} Hols Zo) 200 nm o|5tel el
Ajgto] BAolt, oG AL 7129 e Aajsle)
WIS A7k Abgstofol Stk HSHA AZel
22 7A4] 47}o] o §¥ir}, o ©) AlRe} AL Hjah
o2 ygHol £& BUL Wol ZYE Yt Sehmup
oA ol mAS WA Hrk 3, shotd Wt o) %7
A7 FAO] A3k [1], W B} $20) 4] 47}
717 ofd @78 Bo] ghe Hofo|x|gl, | o3
Nzh S0t SAHETHE AHLE BT} gtk (2], 25}
L ooleEe A% UKo FEUORN LFFL A% U
Aol At 2 A7 GRS wE oluix] A
of7] 57 Bk, o]FA L oA E92 o718 UAE
2 51 Whge] o) 4 AzEt A4 e YAt
£ BRI W) AR g $)7h nhaz
2 7o Aol Al ol EAn W 2o| wHch
T, ol TAo| AZ4BAT} vlAAR AN he

* [AA-L-H] fractal888@yahoo, com

3

B2 Abolo) B8} wh3-& FoiA|ZIct. o]t B8t ¥
5 SU7H EER fJolA oflE dojuA|Tt goRE
ojubA| QAL AMH o 2 o] g s
Al Hrk.(3,4] vIFH A4 Azto] mjA] Mapaxt 9 FH
azte] AExzxdo] BpHo|ng, A3 27} AT o]
22 A7VE E0le S8 AR ZL5istt (5],

&AL 2715 Fo17] AT AF 24 of Yo, HEsl
Azt S WEs AR W a5t} AelEE ARgS
o5 AEE A7 At ERAAE A, sidt Sio2 AW
oAl dxt 22} AR 3 M=} ol F=Tt 4 wiF
L zpe)zt it [6], II-VE YheAlE Flo| Ay o2 34
st 388 Aol Adto] Yl gt AHol Ja
st} o] 22 WRAREo| Ao vl RIgsH| wfEo|ct
(7). 521 A12H8,91, 5 eV Ak R}of| 2t 41ZH10],
2|3 o]-& sputtering[11,12] Sof 23t g 24 7)1
of TeiE B E AFEIT QAT AA) 272; Az AR
H= o 73} 2] Az FAolAY] EH Fe wstel of
gt Ate AY fich

oM AFT A Fejo] 524 gigol, & Ate A
2 olstoll Aol =AY Eet2ul (ICP) 4lztojAlel &9
Fe) I 7|5 st} s}, 53| wheAd BAe &

e

-



F=ZE S2=0t AZEA piasof 2Tt GaAs(100) EHO| el Hst

3 22 ojuixo] 42 B Yo WslE AT,

0.5 - 5x10"® cm™7} A7k n—type GaAs(100) wafer
7 AhgEgic 18], Azke A8stE 0P Azt )
(Unaxis SLR 770)& AH33HiEk. o] Al Sepzuj of
£ =% (source power at 2 MHz) X 3E2 ofjiX|(sample
bias power at 13,56 MHz)E E¥Z o2 A 4 It}

2 oA 4Z+E $J3) BCLs(100 scem)@t Cly(60
scem)@] E3F 7FA7F AREE|9IAl chamber ¢4H-L 18
mTorrZ §A] Eglt}l A& %= He backside cooling
off 23l 283 K= FAI=|QIc), 0]9h Zo] ¥ 2=x &4
9] o]F(14] ¥ H7bE ks £ = Utk

2 Atshaks gloll7] 8l 24 Alee 27] A TS
A&rHsource power 900 W, bias power 100 W, A|7F 10
). o] AlBEL A1 (900 W& A (100 W) 9] source
powerol|A] 12 W, 20 W, 50 W, or 100 W 2] bias power
ol AAE A, 2T ARES Az A= F A A
& T2 source power (900 W, 100 W)ol|A E£Z o]
7F 29 ol mAle IS HojErh

22 24 oy

o

HI

Dektak 6Me ARE3to] 47} Zloj7h S, ¥
11, Hitachi S4700 SEM (scanning electron microscope)
o2 GaAs(100)9) #¥ FHEHE WRSITHsecondary
electron mode, 1 kVe] 7} gD, SEME AME3to] 9
Wpe VU §, APME AHESI] BRPAS] A
242 3l9itt, AFMO 2= Quesant AF] Q—scope 250
< o] 83193, contact mode®A 1 pm<1 um FHo| &
A=ldct AFM =X A3 EEHE] root—mean—square
(RMS) A27), AlztZo](correlation length), auto—covariance
function (ACF), 7183l power spectrum density (PSD)
7t AAYE I, ojet 22 FAA B 7|zste], #9
Fei7b sl 7195 A6k

A)17vE] ¥HO] HA] & kinetic Monte Carlo (KMC) 1

UFTUZ YR 16(4), 2007

Moz AAsHy 313} k3ol o7t 4z} A] EH| figt o
d 220 &

& 27 ane st 5 Fue 18
FEo] 9sta oz didE=
source powerollA] AZ+E FHE AARARSIECT

RMSE ¥ Fejo] o] WskE thehi7] i) 714 9
o AMGElE Zlolth, RMS Zhw)2 ol Wiste] xzwx}
£ ojujste) The Al o] Ak,

w = (b)) o

o] I & W ¥ &ol A= h(n)E s Yoz
FAJEt] FHQ| o] HSIE HEHOR FARITHE Hof
A o 8% grolth.

Fo| Wste] ZFHO T R A(2)9} T2 ACFE X
o] " [15].

Gr'-r) = h@)h@'-1) (2

g EH 9] F A A3FEE AR (-r)o] Ao
w2} Zopxick, weEbA], o] Azt AY ol et ACF &= 74
agitt, ACF7} QellA] gkel 1/e2 Fashe T 3 Aol
9] Aglg Aatdolgt g}, Aol ZHEFHT} A
d o YAS0] AL v = = Hd A= 34
2 & Qo

g W e E 7R Qe BEE BA% oo A
29 4 god, ozt BT AS & WS %
(wavenumber) 9] ARl meFQ] #HE9] FH O Y4 4
SIEk. 24 5] THEo] 214 THe] 7|ofsk HrEi ACE
£ Fourier H38l] 248 4= 9lck ACFQ] Fourier HE}
¥ ZFE structure factorgl st & Az} Zo]l FET
% 9tk

A}(3)0| A F = Fourier W3t GAkxlo] 1 k= T8 1}

Epaict,
BAEhE o2 RMS o] Mg W-E 24 WAL} 5
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71l w2t AR, 4 AR ol S7Fel wheEth = A
Aok, ol2e IAle v F A3 Zo] BHH

w=L" (4)
w=t? (5)

H Aol A X)4= afl B ZH2} spatial 8]l dynamic
Aot gk, A4} 2l(5)e} 22 BAAE s &
HE self-affinedtta 3ttt o]t A48 &3l A
T S B FHO W 715} A7) Ha o =Y
o] A=}, Z4zte] mdo] 27| o 7|4E 7Hgsta

a1 1 Az 7] e Aol Akt aebA, 72 2
o oJafa oi&E X429 ojEXES YR SHH
at vlwsted, 3 Fejo W] A" 74 25T
4= Qlct [16].

Spatial X|4x(a)E Alkbsle #ole F 7HA7F Qioh
A HAs AE o83t Ashs o1, F WA=
4](3)9] structure factorg 0|83t ALlsh= Wo|},
Self—affine EH Q] structure factor= the Ala}t Zho] A
AR 4= it}

g L

S() = 8z

(6)

9 AlofA w7tk 2 T glw)~u® e ola w7t 2 uf
£ g7t A7t "ok webA], skt & GHolA glw)
7} A7} B3 structure factore= 443} Structure
factorE log—log plotdtd & oA 7]&7)=
ok 43} o] Hr.

| slope |= (d +2a) D

o] z}golc) Structure factor A&k
o] AFMO.Z &% é?’_ ASAEE ALt =371 bl &
Aol Aol 10] Hrt, A A W of oJ3t a AL
S S0l wetA getalot, o)A spatial A7t &
Al gloll EAske Ackst FHES IR Zdtshr) o
Eoltt, Zdu, F WA o &gt spatial A= Ao}
& A7]0f o3t AE HiAStL U ES] FIFUS W

252

£ 744 g ol sk 2 27 ave =
o1 e s shbe o e TS U,
5 714 A o] ERl ) W 77
£ A7 v AEpedoz e 4 9k

Spatial T+ dynamic A58 F317] YaA= 4= Wizl

AL O] data’} WAsI: AFM 2% ZAul= 223} of9)
data”} QYO B Z spatial A4S YollA AZ3 e =w

% 5 Q9T TR, & 2 ZAA AZHS s
A7 1A A8E 34 93] B, dynamic 2] T
3 B B Aol 2aER) gsrk

I Zat o o

3.1. 900 W source powerOfiA{ bias = AlZ}

Bias power7} 917} B Al FHo| 9] AF offset
At Vart BAETE o] Mol gJaf golo| Eatzuto|
A FheElo] o)& 75 Azto] ZRSHATE[I7,18] Bias
power 714171 02 714 oA Z7elo] el
515 Ajzfo] olRolx|d Az BHe| Azt 7|78 ek
A floating Wi2h= THE A2} FHo| HA| gic 900 W
9} source power®]|A] bias powerE 12 W, 20 W, 50 W,
100 W, Z18]31 300 W WSl 7|wA AlZe Asste] 4]
2 4% 9 B BY ¥8E AT,

3.1.1. BiasOf| 2|8t Mzt £ H3}

gol2o] Ng FHe] =38 f9] fUA(E)= Eet=2
ul (V)& offset bias H(Va) ] Xfo]2 ZHHT)
& E=V, — Va2 TA7F JEeT & 12 Veed] 23
3} 7} bias powero]| dFsh= o AHYAE HojEr,
2 Aol Stz M7 A SR = EUAT,
FYgICP A7} vt 38 21 9 7kA 2AOA &
A g o)) Sepzo} Aol —25v7F AT [19], 0 W
bias ¥ @] o2 o2& Eetznt AYVpelt floating

H 1. 900 W source powerdllA bias power®} 0|2 0f|L{X]|

Bias Power [W] 0 12 | 20 | 50 | 100 | 300
Bias Voltage [V] =52 | =70 |—-135|—-301{-608
Ion Energy [eV] 20 | 27 | 45 | 110 | 276 | 583
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o =
S bl

W

A9 Vie] Ho|7t "ot & 104 o] g2 V- Ve=Tln
M/ 2] 2 AREIQIT, o] W) M FhA BAe] Aol
3, m& AzPe] A 12|1 Te AR} Lxolth TeRA]
ICP Z2f2uke] duka)Ql gl 4ev7h AREE AT [20], &
194 bias power7} F71eto] Wt Algol] HEHE o2
oYR|= 20, 27, 45, 110, 276, 2|1 583 eVE Z7|5}
o}, o] uf, & 19] V4 7} bias powero] ujet AP o2 F7}
817] f2el], o9 742 48t} o] &Y 42 Va
9} bias power BA|2] 7]&710H| &£ AE A= 4.6 mA-
em %(3.5x10" o] & em s 9] Fhe ZH=t} [21],

ol f&o| YRR, A7t = A7) SE&(YAE
olZ T A1z} E= Aol viElRit), o] o3l Y
H AZbo]| T3t Aol st & Y9 Eifks YE) =
AE"-E)) o] AL Qlom A%} Byl o1& 7, A%
B4 7Y A 5ol uet 2R = Aol [22-24].
ol2fdt WA oo sl A AlZe] FHol <
collision cascade®] &J3t 25 Zolof] &8l dojdth=
A& Wrgsith 28y, 900 W source poweroflAle] 4]z}
A= 19 o|BolA AiEFH A} B2 AFE Ho|A| &
At ¥ 12 & 19) AR50 e A7 =9 EC o B
AE HojErh, 7 1o LA 26 &) Alzkesl
< W ZF A7 AAE A2} Zols A9 W gl
S Hoj@&r}l £ 900 W source powero|Al+= collision
cascade®] &3t LFF Mo|7} 479 9 7|77} oS
HolEeh o3t A7k Ding[25] 59 8+ 232 A
o 4= St} Ding 52 U= ETf2n} 4210 A)7F £
o 277ke] FAE A7, B E38(m), ol 4%
(J), ol& AYR(E) et A2t £=7He] TAE WHsHT
L Ao 25t n/Jikizt & woll= A2t £&7} JiEio]
O3 A n/JE7 A W nofl 93] BAFHr, o]

204 - - N -

Depth [um}

0 % 1I0 1I5 2‘0 2'5 30
Square root of Eion [eV]

12 1, 900 W source power0|M 0|2 ofLfx|e] MIZ2ol

L2 Azt Zolo| Ht, 0120| 5| EMSIDR(R

2 n/JiEi) A2 £z= 0I2 olixiof 2 Mg 2

O|X| ft=Ch.

U= TSAYR) 16(4), 2007

2h=0t AZIA] biasOfl 2i5t GaAs(100) EHO| e H5}

e A2 ¥R E8m)T Z4 AR UIED) Y] 7HA
o7 AYE 4= qlth. ol&o] 83| 352 FHn/IET}
& o)), o] oJaf EHo| 7] oi9)7] wiEe] F4
o Bh3/d E4o] oW A 4z} Hr}, o] ¢ ol
FHo| $83] o7] =] ol 24 JxE F7t
A7le Aol Y 417 & 3ol & FFE vAA &
gttt Source powerZ} & 74-$-(900 W)l F-23t %9
ol 20| FFHAm/JE7} At} 47t £ o] 29 714k
offz] Brh= noj Qs AARH}, A oR T 104
A% bias power7t AXE 47 L7} A9 Wslekx]| o
A =t

3.1.2, BiasOf E HH el H3}

a9 20 & 17 37 18] A5 Y] A=) gk SEM A}
A, 42+ Zlo}, 123 RMS AA7]9] gho] vrlgitt, 100
W2} 300W bias powerolA] AZtE AR89 FHL 50 Wol
Al AZHE BT SdskA e oiEstEs, 50 W Bt
E2 biasollA A7 ®HO| AR A Y9ttt

RMS = 0.5 nm

MNLloan NMNAoanw

2 2, 900 W source powerOf|AM A|ZHE EHo| HEf. SEM
AR Za} Z29| column), AFM EX HE(LER
column), 12|31 RMS HE7|(AFM Znjof| ZEHE),
= SEMI} AFM Zok= 7122 3 um Z10{0|Ct. AFM
profileOilM 7I2E2 m £HI0]2 MEZE2 100nm T
olct RE AR 900 WOIlA 527t MZtx|dct, 7t
X} 9lo] A2 bias power7} 0 W (A2 ZI0[ = 24.4
tm) Y of MZtz[dn, o] AIR2 JHHA bias power
7H12 W (MzZd Zlo| = 23.5 i), 20 W (A2} 20| =
24,4 (m), J2|1 50 W (42} 20| = 24.5 /m)& H3}
3lULE 50 W bias OJAN0l A= HEMO} DHTL510] OFF
2 HEEX] AUCE

253



ICP AJ2} o] Aol Zt A|ZE-L 0.2~0.3 nm®) RMS 7 27|
2 7P it 3 sk qlodaL, Al Folle sAlEt
faceto] 23] AAE+E W FH7} WIS Bias
powerZ} S715k] whet 549 Eol= WolA|al M2 &
o}Alct, Bias power7} 50 W7kZ| F718HH SAE0] B5
ARt A o zgk Eo] Hoh I8 2= 0 W bias power
oA 4zt mHo] Fej7t A3 35t kgl o3 2
=31 bias power7} F7Htol whet FAT} facet FAdo]
oA =lo] BEst GaAs(100) EHES FAZITH= AMIS |
ot o2 ZAo] oBA EHEHA 33t Wkl o7t B
Aol Hergt FHO R WBLE YO 7|=A]= simulation
£ 53 A9 stk

Y 32 B Aolr Azt sHel WAl ACF,
PSD, 1231 RMSet ZAHY] 7He] BAE HolEot, 18
38900 W source power9||A] biasE 7}3[A] ¢35 B 5
QF Az EHol|A AATEE AatEoltt, o] ACFoll= T4
o] 7|12 ®H Fefloll laf ARl =ekol Wbyt vehd
o} [26]. 2 ge] BE FHA 2w ol AldkE
spatial A7} 0.46~0.682] e 7Ht}, o283t spatial
A GAF D919 A12F 71te]| Qfgt Aot [27], 27
g, RMSe} 0] W3] plotof| A F 7)) R|4=7} Qict,
1 % 3hHay)EPSDolA Ao AR B3t g 7HA
31, & shHag)e 2 4 7RItk Akt A4 facet
Aol o3t &t gigel Aoz AzbEct PSDoflA A4t
H Aol 2], RMSE} FolHstolA AkbE A= €
A} % 9 facet Aol 3t ATE HF ZF3ICL

Bias7} 57181 19 20 4¢k Zo] 549 Fole} Fo]
ZlolRth = bias7t $7FHH facet A 7|49} A7t
= o) 7t Zoprinial & 4= k. ol=gt o] &
20)% vt Qith, 2#d), 100 W bias powerdA&= 2
stz o2 YAULE sAo] &3] Al AL, facet B4
717eR= o2 B A 79l gajA] & AAs S
H3lch ojA £ /Y W FH UH 797t EXFE
AAJgIt, o] F 7] RMSF 54 919 plotollA] 2
T 4= 9lrk, o] plotofjA] = Q] AP FHo] EAstx, 1
A3} = 79 (st an7h A7}, A2 Aegha)2
PSDojlA] 2 Tk Fol| A Alakst X|4=¢} u]&Ft 3k 7}
Zlek, PSDo|A] AibE 4= U2t 204 doju= @
AFE9] Autolt, wEhA, a2 YA £F ®H FEH T
g 7)Fof oJgt Aot} 1#Y, F A|4gh(az)-2 facet
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Al
1015
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° 0.53
a
w
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=
[o]
[»
(b)
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10 Wavenlgmber [A'1] 10
10°
<
(9]
7]
2
2
Lgﬂ ) 1.29
e
(2] e
= .
m +
+ 066
102
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Lenath [A]

a3 3. Az HHo| MEZXQI ACF (a), PSD (b), 32|12
RMS HEVIQ} =4 weietel Al (). (b)oliM a
(0.53)2] 2t AlMEIM L, (c)olM= F 742 spatial
Xla(o1 = 0.66, az = 1,29)8 ALGIRICE. O] plotS
£ 900 W source power ¥ O floating M0j|A 5
E7t Mzigl M F2 ASoidt

H 2, 900 W source power0llA bias power7} O WOIA
100 W7IX| 218 ofe] A=tzlol(o)2t spatial X|5(a).

floating| 12 W | 20W | 50 W | 100 W
o [A] 988 827 482 287 1114
a (from PSD) | 0.53 0.66 0.68 0,53 0.51
al 0.66 0.66 0.55 0.53 0.36
a2 1.29 2.17 2.73 - -
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R BatA0b AZEA biastll 9|5 GaAs(100) EHH| HEe HEt

a4 7170] SJ3 2to] 212 grolek, Bias power’t 57+
Fol wjet S4o] A olsk FAl] 0, Alebiirks
RIS ofefat TS SHUh Facet B4 7177 A
FobA 942 o, YR 520 717} BE YY) wee 2
AT T 23 07} glolAl Aol xSzl 717
o S 2 Aedolrt el

3.2. 900 W source powerOlA{ EH SHEH H3} simu—
lation

GaAs(100)& 24 44T 75 EHFH WSS simula—
ted}al W2 oflf 2| 9] o] 2o ofgt Heke} AvkE dst
Sl (1+1) o] KMC =dlo] 7t ¥ Qict. (28] o] =d

Configuration NN NNN Rate constant

0 0 Keolumn
0 1 Kvertical
0 2 Kridge

| 0 1 1 Kvertical
1 2 Kvertical
1 2 Kstep
1 3 ki
2 2 K100}
2 3 ki)
2 4 kpuy

O3 4, HEAL fiX[ofl o2 Azt £, o2 ARIE0| AlZHE ¢
xle| #xtoict. fxio] M2 A2t &£LCE= nearest
neighbor(NN)2} next nearest neighbor(NNN)2|

0] QJSHA A™MECE 2|1 facetSo] AHMS BE

ol 7l&%lof At

SR TF AR 16(4), 2007

2 9] Gaks TEE BB A YA BE 47}
&% 7179} ol 2 A] Ye) wslele] WA AT
o5 AElQich [28]. 1 49 nearest neighbor (NN)
9 pext nearest neighbor (NNN) 7ol W2 ©hH L2
2 BASKAT, 7 TR0l A2 9119 At 8 A}
Agoz BAS] O 19 4904 AHE A2 SE K
o weh & ¥lel & WA Azto] UoMEE BHgich, 2
AT mdoA A7 S== dWed] NN 3 NNN&J 7l
£ AlojA BAE Aol ofaL, Zt #2327} Ukl facet
o] A7} £2F I3}, & simulationofA] 7]& A
[29-33]0llA] ¥&A ki Bk (kauy = 1, klioor =7)& ARSI
3, T2 ks gk BEAe Ao B #Y 3
HE & AAske o= AAsqch
HnEHA[29-33] Gaas?| 8HH Az}t A] 72+ ZAH
9] Azt £ 7} kA koot € Kjuys < Kenigher order planes)

e gt 53] kuyakpoo = 1:56~80]1L B Ao A=
1:79) k& ASSch [34], NNTH NNNF} g s

(¥ 49) configuration 1) k1A AgE|e] glov=z
Keolumn ' kpiy= 1000:12 A78}ict, A, 2709 NN}
3~47l12] NNN (configuration 9 ¢} 10)& 7} QA= gk
HSEE kT 22 A2t SE2 ST, 07he] NN
7} 3t 7J2] NNN (configuration 2)& 7} 9]x)2} 17]9]
NN} 17)} E+ 2712] NNN (configurations 4%} 5)& 7}
A YA 3E&o| columndt 732 TRE £ (100) E=
(111)—4 2 index planeo|2h= oA HIBHA Had
ot wEkA 9ol £ xe 47 &EE EF
kvertical2 | 3tArh, Wb EH B keersicat, Kotep
(configuration 6), 121 kg (configuration 3)9] 7
Aol ofs) ARt
Kyertical, Kstep, —L2]3L kridge®] gk 10]A4] 10007}%] ¥
3IA7) simulationg =853+ gch 5000 ¥R} 27)9) 7
AollA] 1000 20| Azbele $F W Fe) 2 RMS 72
718 2Asigict, chret 22004 A1 simulationd 3
£ 239 8 FE= system 7|9} FH3HY 22} Zoo
w2} 27 MR g 2 o 4 AT EF, Kiigge®
Hsto] et EH FEj7F 27] WOl keertica T ketep®]
= v]SBIATE TERA| kvertical, Kotep, L2 kg S B
SAA & o+ e RMS AR 33 IHelA
Kvertical = Ketep @ W] 22- TS T 50 FAISH{
B A39] simulationS HEFSE (100) FHOAEE AJZ
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10°

M5 ho

ridge _

10° 'k =k 10 10°
vert ~step

38 5. Keowmn = 1000, ke = 1, 22|32 kpioo) = 7 EZ0IAM
1000 %0' élj—!' EI%% IIH kridge, kvertical, j-EII'—
Kstep, Ofl TIE RMS HEZ[Q| STM I8,

3

ARFETE, Krigge7t R katep©] F5-3] Z 0] EHE| 542
A3 A=A A ALe]] 2zk2 glo] FgE|o]
A8 woI7F AL, 1 A3 AR ZdHo| FA4dch 1
59| LEZ ol HEo] QoA AFdt Aol g,
o] o} 7Fg %2 RMS gt2 7HITh kgt ARH 4124
HHO| step flowol| 23] FA=|o] Fo] wjZs||xct,

Simulation® 4]z} FHE E45Pd ofg 7|&sh= v}
o} Zho| Az}t 771 3t 72 31Fo] rhsdich A
FHNA B FHOEO MO Keerical(= Kstep) T
krigge 2] B oJ3fiA AAEE & o= ok 39 60l=
Kyertical = Kstep = 1000]3L Kyigge7} 10114 10007F4] ¥ EF 7
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Morphology Evolution of GaAs(100) Surfaces during Inductively Coupled
Plasma Etching at Biased Potential
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We present the morphological evolution at different source powers in the ion-enhanced
etching of GaAs(100) in BCl3-Cl, plasma. With little ion bombardment at floating potential,
the surface develops <110> ridges and {111} facets, as it does in purely chemical etching.
Higher source power (900 W) produces well developed crystallographic surfaces while lower
source power (100 W) produces poorly developed crystallographic surfaces. This is attributed
to the availability of excited reactive species (chlorine atoms) depending on source powers.
With more concentration of the reactive species at higher source powers, the surface of
GaAs(100) would be a surface that is expected from thermodynamics while the surface
morphology would be determined by sputtering in the lack of reactive species. Statistical
analysis of the surfaces, based on scaling theory, revealed two spatial exponents: one (smaller
than one) is formed by atomic scale mechanisms, the other (larger than one) is formed by
larger scale mechanisms which is believed to develop facets. When samples are biased,
the surfaces experienced bombardment resulting in suppression of ridge formation at high

source power and islands formation at low source power.
Keywords : Etching, surface, GaAs, scaling theory
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