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g Al A2t FAFAE w4 o)del s AR AFe] LAY 5 gl ojte] AR Ag
< Aty "ArlH A dHA7EE dAE il A Asleiornt qch whela B dFdiMe
Ar, Ar/H, E=t20t2 AAAEE A2 S gAA 200C~1100C AT 7oA 3087 G5
2o wlE AP AAAF] 2AAES FHEAct AT Zdy B A Hse £44
AA&u] & ol &sle] FAslPy, 4" A=E Ewel Schottky the] =& Alztsle] [V, C-V &
AE& FAHEEHA AFse AVAHL 49 A=E FHrisidd Are 2 Az 7 -$ol 11007C
3087 dAMeldt 23 B E HAxAge] A A=Y Ar/HLE A7 A9-ode AaZAge] s A A
H 2 eda (111) A3 Fge] Holsldrt.

Abstract As a device isolation structure for the next generation integrated circuit, trench isolation
could be utilized. In case of trench isolation, silicon is etched anisotropically and, during the etch process,
silicon surface is subjected to lattice damage due to the reactive ions. In this study, we investigated the
generation of lattice damage and the effects of annealing on the behavior of lattice damage caused by
Ar and Ar/H, plasma etching. Physical damage near the silicon surface was observed by transmission
electron microscope (TEM). Electrical damage was evaluated by exploring the current—voltage(I-V)
and capacitance—voltage(C~V) characteristics of Schottky diodes made from the etched and annealed sil-
icons. For Ar etch, almost all defects are eliminated by 1100°C annealing. But for Ar/H: etch, (111)
stacking faults are not perfectly eliminated by 1100°C annealing.
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Fig. 1. Schematic diagram of Au~Schottky diode.
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Fig. 2. Cross-sectional TEM micrograph of silicon sur-
face etched using Ar plasma.

Ewlo] ol &8 WGEE 4 F 9loH
HAAZLE oF 250A% Hel7kA] EA
(111) H=72g-e <F 200049 Hol7b=] A
2 7L o 5 sk

2lel 7ol Arojol o] AAR HAAF
S 400°C 3087t A2E-97)skel A A
Fole AelE Edd &8s HeA9 o
2 Jetve HAgY FA dA-edY
250 A ¢4 400°C Aol o) < 50AAHE
9 FAR Zade ¢ F et (111) 3
2743 e dAge oS F3sA &
o £ alglch =¥ o] (111) H3ZAge Z
ol7} 1000A sH& = Gulo HAste] &3}
3 Y= oF 2000A7A] AHFs Sl
o & gl =g gZ2 BRAMe AYE
E@a} ok 25° 8 o]RE (311)¢ H2AYE
A8 5 9l oz e HE:AFY FFH
= AlgE 299 olF e #xEA o4 5 9l
td, AgE EWL (100)He]22 o]& A
274%3 Adul@ FHo) o]Fe AREA 1L
HEAge 255 o 7} o F,

cos = ushtv-k+w-l

o714 G AeE Zd3 o)F+= A%,

() e g9 geg
(100)
(hkl)& g A4

2HE (111) H3A¢e) 4$E 54.7°, (311)
A&27Ag e AL 252°7F dejch 400°C
dxel AHAME FHIA 54.7°F o|Fxe
(111) H2Ag3} 252°% o|%& (311) H&
Age] #2EHL ¢4 5 Ut

gle) Arol& o2 A7 AJ|E 800°C, 30

ro ok

Fig. 3. Cross—sectional TEM micrograph of silicon sur-
face annealed at 800°C for 30min after Ar plasma
etching.



REERRIES 2

E7r A2E$7) sl A & AlHe o
sl A Hu|Hew FAY ZFAE Fig
3ol vebi it Z2¥ellA HEeo] e
Aol A HAF Eale oA told &
A=z Q)R] o] ol FAle HAFE A
o] AA=H e & T Utk FH Ao
A ek 500A ¢ ZHelel & st (111) A2
Age] THAH & HEZ FAaFH] T
< 4 + Stk °19]r7é°l 00°CE dAeF
Alge) iy R FRAxER A AAE
BAEH @& o 4—5 &9 2 M (ro-
ughness)2 Yelilz glees & F gloy
Edele drbuldoe] Uzt # H2 A AF
o] A9 ¢l MR UAMEE 8l Sed
o 4 glrh b AR o= EHe
AYE AYx Wiede (100) H3:Ag ¥
B Aol TAIES I 5 Utk kA
800°C 307t AAE$7] dHe2e Arel
2oz FAH TyAgge] FH3] AAHA
%5E 4 U

Ar/H, 7}~ 23& ol &3t A 27
ol AelEg Aztslglon] oo AR 7
AAEgES FHAAER AL o] &3t Has
ot} Fig. 49 Ar/H, 7} 23& o|&3}¢
Azg A=jEEde] FHAzEn R 2AE
el AlglE mHezHE <oF 4000A
He Zol7kAl (111) HZAFe] &ML
& 4 glx, (111) H2AFge Hd Hele
3000A A x|ty 28x Fo2EE] o 800

Fig. 4. Cross-sectional TEM micrograph of silicon sur-
face etched using Ar/H. plasma.
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Fig. 5. High-resolution TEM micrograph of (311)
stacking fault.

Fig. 6. Cross-sectional TEM micrograph of silicon sut-
face annealed at 800°C for 30min after Ar/H, plasma
etching.
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Fig. 8. 1/C*-V characteristics of Schottky diodes from
the silicon etched by Ar/H, and annealed at each tem-
perature.
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Fig. 9. 1/C*-V characteristics of Schottky diodes from
the silicon annealed at 800°C after Ar/H, plasma etch-
ing
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Fig. 11. High resolution TEM micrograph of silicon sur-
face annealed at 1100°C for 30min after Ar plasma
etching.

Fig. 12. Cross—sectional TEM micrograph of silicon sur-
face annealed at 1100°C for 30min after Ar/H, plasma
etching.
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