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Optical Process of Polysilicon on Insulator
and Its Electrical Characteristics
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(Suk-Bum Yoon, Hwan-Sool Oh)

Abstract

Polysilicon on insulator has been recrystallized by zone melting recrystallization method with
graphite strip heaters. Experiments are performed with non-seed SOI structures.

When the capping layer thickness of SiaN4/SiO: is 2.0mm, grain boundaries are about 120mm spacing
and protrusions reduced. After the seed SOI films are annealed at 1100C in NH3z ambient for 3
hours, the recrystallized silicon surface has convex shape. After ZMR process, the tensile stress is
2.49x 10°dyn/cm® and 3.74x10°dyn/cm’® in the seed edge and seed center regions. The phenomenon
of convex shape and tensile stress difference are completely eliminated by using the PSG/SiO:
capping layer. The characterization of SOI films are showed that the SOI films are improved in

wetting properties.

N channel SOl MOSFET has been fabricated to investigate the electrical characteristics of the
recrystallized SOI films. In the 0.7um thickness SOI MOSFET, kink effects due to the floating
substrate occur and the electron mobility was calculated from the measured gm characteristics, which
is about 589cm?*V - s. The recrystallized SOI films are shown to be a good single crystal silicon.
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Fig. 1. Photograph of the ZMR system.
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Fig. 2, Grain boundary space for the bottom
heater power.
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Fig. 3. Surface micrograph of the SOI sample
for the bottom heater power with an
output of 14.8KW( x 300).
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Fig. 5, Cross-sectional micrograph for the vari-
able layer(x300).

go] o] A SOITZE A 2@ Tg
AAzol o AP AN EHT
2 9:t a9 69 AL AAAsY Solutw
o Secco 1F ¥ EW APosN AAAHA FH
WAdE7t 2Rse] UErhA 2P (dendritic)d A
o] dojd FHE Bolu gtk o= AP HA
of o o "gz ANALEY oFEXEI 05
mm/secol 48] £TANE Holdd PHE o F
= ANrE 29 SOI wute] FAE X £dn
AR BPPe] @ YRR Tge
2= SOI Hhate] PA T,

HB %02 NSRS ARSI studdy &
=8 Aud PHoz AYLAY FHEA ®



Fe NE HAol 2E BXE dASA $AAA
T W3 a8 3% go] UEA 2Yo] e
G AEA wte] QPojr

N-2-3. 29 53}
FAu 49& AH8E ZMR Wi AaAH
FAA SOINEd RETGL A ggtogy Ags}

38 6. Secco AF F UENA EY dojd ¥
H AR (x300)
Fig. 6. Surface micrograph for the grain bound-

ary of dendritic state(x 300).

Heet BEYA £ 484820 EXE AL
A8t (1000 S4S ZESax, AAA}A A&
HZE E¢EY 848 o} 22,

a9 72 AEE gty AHrFue A}e3d)
RE o 4233 F AEEH —‘—%71 o] }e}
Hx gk ol AP EHVIEL FAY AAR
S uet FASHY ol AFL AAHIHE £
gt 53 PP oF AYTo] EE2HE Hom
olHld E&7|5e 4 2AY AATW o A
29 #AC gen, 2-Y AAW 9 7R

4 EEVIEY 95U B3, 2AY AAYW 3y
BAol oW 1 Wy 2L How A 9
¥ olg g 32718 gloly] IHME AAYY A
AR 74A Yo FARE AV £64 B3
%3 Ao &840 Fe 3wl Py
g

Oy 8¢ Imo BEAETE 9o 300A9
Sis/Ns #utg Zag & 4233 3l9& we E
HAlzle g f§4gol vehdx gu UL
2 5 Ao SigNy B39 g8 A2 %

" SigNEHE}o)

£E 494N AT A2AS——AY, 2 8e

3 7. REASYE AEA E37] ¥4 =W
AR (x300)

Fig. 7. Surface micrograph with the protusion
by capping SiO: layer( x 300).
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Fig. 8. Surface micrograph of nonprotrusion by
SisNy/SiO; capping layer( x 300).
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KIP process, Hot Carrier, Ultra Shallow Junction, High
Energy Ion Implantation.



