80

B

1994% 128 B L#eReiE H 31 6 Al 12 5%

w3 94-31A-12-11

PSGHe] F59d A Wil ©|83 LDD-nMOSFET<
T3 Aztell B3E A

(A Study on the Structure Fabrication of LDD-nMOSFET
using Rapid Thermal Annealing Method of PSG Film)
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(Jang Ryeol Ryu and Bong Sik Hong)

U AAE BAE 1= 0.5 m olske Adle YolE 2= MOSFET 5 #he 4l 4xHs 7] sjslod 1 5k 2559 ¢4
Follrie] A3} 71%0] dAalo] slofo} & Aolch P23 7)) oubd WL o] 254 76§ o]4slR]et o)t shadowing A}
ahnl A A 2 B-ge WA BASE et Mg 2 odAe] FAo] Lo} o] AL BrE ARzl ulel 224
o] FIE} = qlo] gkl EAS ofgiA) gl whehd B JLEIE HA3EP| Hee] AR EAHE BY + e 8
A2l (RTA)E o] THA1S] didbel 5 qleh B alollafs= 27 A2 33 F shigl PRGEHE o]4sle] o A4t of <l(P) ¥28} RTA
o) A7) e g HEE 3 AelE f sMREALS ZAlaledr) SIMS. ASR % dpoint probe 5% el nell Y28 WH3Hsheet
resistancele) 100 2/00]ake] gtak 0.2 mojske] Hgtzlolr} elojdel. Hmiderre) Zht clokeh 274 1x107 atoms/em’ ~ 1x107
atoms /em3 M1l Fhol odejd n-oded % needdolle] 4 AL TEsAe] sl o ofv)M o2 Mg W9le] e o] 4l
LDD-nMOSFETE #Ai=tslel 1 #714 E4& w@adrt n 4949 4ddoli= 0.06 moly Fui¥T: 2.5x10"atom
Jem' 4x10 atoms/em’ % 8x10 atoms/em'®] 27 A4k &4 4le) Azpr) odefy dAAl hael olgh 2 Axet 7] o] Fo
A1 olg Flsiolelh

Abstract

To develop VLSI of higher packing density with 0.5mmgate length or less. semiconductor devices require shallow junction
with higher doping concentration. The most common method to form the shallow junction is ion implantation . but in order to
remove the implantation induced defect and activate the implanted impuritieg electrically. ion - implanted Si should be
annealed at high temperature In this annealing impurities are diffused out and redistributed.creating deep PN junction.
These make it more difficult to form the shallow junction. Accordingly. to minimize impurity redistribution. the thermal-
budget should be kept minimum. that is. RTA needs to be used. This paper reports results of the diffusion characteristics of
PSG film by varving Phosphorus weight %. times and temperatures of RTA. From the SIMS. ASR 4-point probe analysis. it
was found that low sheet resistance below 100 2/2 and shallow junction depths below 0.2um can be obtained and the surface
concentrations are measured by SIS analvsis was shown to range from 2.5x10"atoms/em’ ~ 3x10"atoms/em’. By depending
on the RTA process of PSG film on Si. LDD-structured nMOSFET was fabricated. The junction depths and the
concentration of r region were about 0.06am. 2.5x10" atom /em " 4x107atoms/em” and 8x10"atoms/cm * respectively. As for
the electrical characteristics of nMOS with phosphorus junction for n region formed by RTA it was found that the
characteristics of device were improved. It was shown that the results were mainly due to the reduction of electric
field which decreases hot carriers.
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Fig. 1. (a)cross section and (b)flowline of
fabrication process for sample.
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Fig. 2. Temperature profile performed in
RTA process for PSG film.
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Fig. 3. (a)Cross section and (b)Fabrication
process of LDD-nMOSFET using RTA
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Fig. 7. Phosphorus weight% in PSG vs.the
surface concentration of phospho-
rus. measured by ASR. RTA
conditions were 1000C, 10sec.
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