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Abstract

Two step RTD(Rapid Thermal Diffussion) of P into silicon wafer using tungsten halogen lamp
was used to fabricated very shallow n'p junction. 1st RTD was performed in the temperature range
of 800C for 60 sec and the heating rate was in the 50C/sec. Phosphrous solid source was
transfered on the silicon surface. 2nd RTD process was performed in the temperature range 10507,
10sec. Using 2 step RTD we can obtain a shallow junction 0.13um in depth.

After RTD, the Ti-silicide process was performed by the two step RTA(Rapid Thermal
Annealing) to reduced the electric resistance and to improve the n'p junction diode. The titanium
thickness was 300A. The condition of 1st RTA process was 600C of 30sec and that of 2nd RTA
process was varied in the range 700°C, 750C, 800T for 10sec ~60sec.

After 2 step RTA, sheet resistance was 4602/ ]. Ti-silicide n+p junction diode was fabricated and

-V characteristics were measured.

Key Words(&2 801): RTD(Rapid Thermal Diffussion)(2% ?é &M, Grain boundary(Z M@ AHlH),
RTA(Rapid Thermal AnnealingS% ¥X2l), Preamorphization(Mdu{ZX & 3})

Shadowing Effect(25 & ).

IM 8

MOS A3 27} scaled downgol ol 222
/=dde 28 & HFAo Hadrh A=A
025ume] AClE Holg ZE 2IFYFH MOSxA
£ A#sl7] YA E 0.1m olEte] 3] ¢
3ol 3 A4do] ol Fojx ok Tl Deep submicronw
Azle) =3 ¢ HgE FAHs] A e
= A, WSk, CoSix 2 TiSi:et #o] 4dalZe
HEE FAs7] -?43}1 HeEE  AygAlel=

(Silicide) & BT F o2 T 3t oJdd 2
FdstE ol ATHD A ol PHe ol
1 FAA QAT L
o BRARHG $YgA
s - ARG WA

AU : 1949 14 49
Axgtg @ 19949 39 89

FUe Eowol oy dAelnF el A
5 B2 Wa(Bulk) del&e] &4bo] wrax=x o
al, ol EFYF TH ki o]le Z=9lo wa &
e AAE7) 93 ojdy L£xg WAZ FA
ol BOOTHES e LxmolA b shgan,
Agrlel =2 Yo EAstyE BBl #iL B
s W3S HAstm AR o FoUAF B
g REE 9% £ Jdomr 92 4 dFE R
= jg';go] ‘,’“C]- a8y *111]}\}.0 1= ézg -%]}5‘)‘1

AR Y AW (Grain boundary)& 53 529 &
AHOut diffusion)e] 2] BE&Eo £4& %
Bal, Held YRz Al dErtel=Fol
Botda® = 9ol Atk &4, Ge, As, SiF 2
Aol FAL YAE HIPF AW o] F
o2 M)A A s (Preamorphization) A 71 & H§
H4sts o] ATsm Uk Y o] gL
e AFe gadE Ee duyYyg ol FYS

gaoF shedl, 2 o]2F Y AduAdHE A

nope o me rlo
f



2 9% titings B8 %ol 1% E A (Shado-
ing effect)7} A=A &= FHel ok 2y
ol FUHE o9 WA AbTH(Nuclear sc-
attering)ol 98] HeE Ao Hgd" AAA
AAZE ZFslE A2 Axe] Wt G
3, 28 Zd Ad A% (point defect) o2 283}
2 574 AFE o7 Al7IE DHe] U AA,
& AbEEA Gm e A2 35 ¢
(Rapid Thermal Process)%& ©]& 0}04
28 A= wdoer YU e U
22 ~(Solid diffusion source)®& #1438}
A5 Spin-on source ZEYL A& &
A FAste A7 43 ol R A
o] M o] 2FA Yt Adan 24
Aze] E4¢ A8 & Qo
A &4s AFR F dx, FAI
stng yrae 23dgdt #ag Hagoezr o
A F deow, EEEY AEEI Hol HduE
FdM e ¥W F2E5 AT F dve B
Mol At} 2y AE FHd FAHE HE

=

AT

dr o =2

, FUE BB

2 e 4
&%

<

el 4HE Azl ol 448 we
ATk wetetn, #AYH ARy glo} EATH

A sk ol Q.

3 o]2]§ scaled down® 2AE AE9 74
9} Zole] Z7tg WAl Frlstm HEAFY
Z712 & £rAe FAHo R HE
2gtola WA EAHo FEHAL o)dF &
B #Asty] 8 22540l Fxnm AL
Aol = EHegm dudrol=d digk d7rt A
gl glrt,

1

2 4

0

ox o
o glo nje o

FoNE ole FU EAHE
@AY FuE Aol HuFH

HEE 3A4sATH

w
o

38

2% A RTDWH ¢ NP HE

%A

“Heq,

44 o

T4dE dAE vlestd oden Zo
# Sio7l¢e wAEEe]l 10 - emol2
15x10" atoms/cm’o]th. #ae 9%
71 el A ArE eZ 1000C, 120
ZojA 1000A¢] Atztehg A st
stefo] TEHALE Aoz ddHL 3§
o oF4 @ #Fag A Ahed gue 4
Had g2 fxr gy 9, o2 1074
2} ¥ Heatpulse 2146 RTPeolt}.

n+9 &L FFE YAy % 55 € #
4 TA A224F 3203 A7 Phosplus(Model:
TP-470)0& A Hstd A&t ¢ o] 5 &}
DA AQA Alol= FA 450ime] Quartz spacer

FUL LA A2 UoE HHGgOIHE ¥
) B9ivlelA 2" 50CE 2EE Z7189 800
, 602 Fd EEEo] dojd ZHoR FIHHE
Bttt 228 W F G2 M zA hex
AAsL 3|8 dol3 o FAHANAE Fu
Ne B871oA 1050°C, 1027 i3S ngo}
At #F FAHA AAVMAE A Skl
=4 A2 Bdo gk PSG(Phospho
Silica Glass) £ g4 AA, g Hold

o] Fiksle w2t dF2 wAYeE AL
11?5}71 Az ez At FiEH
v A EHE FAF ol FH Fe aF &
29 PSGEE AAGIAT. H4d B-FL 19802
/1ol SIMS(Secondary lon Mass Spectromet-
)2 BYE BEEE sxRE ¢ HE 2‘°\h o
g 194 5E 19cm-3, 0.13m= <& HAES A
stdvh. FAdE Hi dol € BEEE = —E—E‘r‘:
25 AT 9 Frksted, ool fe
RTD 2%&% $71g wf Atstwrsy d 279
BAAF 2ol € 2 71&7] Aol o3
4 A (stress field)o] F7H3t7] wj&olc}”

=3 ¢ HEY ¥yAHAL HE 9L A3 94F
o] wjAMolA MEo F7t Holel FUIR AHY
JEo] ZA F7EER Az £Ed TS 7HH
®ek olel dFuE 359 435 A 9
Hg xutolfo] A Hie g7 4
wet ol d EAE FHsV A8 WIes
v A 43 g del 2 HElgE ¢S
1= Ao #4, 35 294 €458 THE 59
sttt 297 RTD ¥4 AR dols g 23H
8 Au2 38 025Kw, 420X 28 &<t 300A
A Tig A2 dely dwed FFHATh

Tiol 743 <@g +329 Cu TiSiE 4371
A8 2 vAle] F4 dHd AAL g en,

A4
T
T
7 2

s

oM H‘J

ox AL

T

o
mﬁ}miﬁriim-rlfu

].

r}B 03".
10

(2

byl
T4

g st S 2 a

=
i

0]

B

s

°ml

P

o o

Ao

o T



¥
l‘.
uI
R
©»
H
3
F
§ o
u"[ _
%
r
h - e
P pmgverens)
a8 1. RTD 3% zAd W& SIMS¥4 1050
T, 10%
Fig. 1. SIMS analysis for RTD process condit-
ion
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