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(The Formation of the Shallow Junction by RTD and
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Heatpulse 2146 RTP(Rapid Thermal Process)ell 93t RTGT(Rapid Thermal Glass Transfer) 322 <l{phosphorus)
A 205 800°C, 60% Fot dlols Edlel 28 & RTD(Rapid Thermal Diffusion) 3422 950~1050°C, 5~15%2
WA 7| o ok Aehs FAdslelel WA 175~3200/00]0, W FEe 5 10%atoms/em’. A3 Zoli= 0.07~0.1
w3 Vel BT 3004 538 . TiAleile] =8 8Alslr] $15ted 2 oAl RTA(Rapid Thermal Annealing)-23
& olgalslon 13 AAHRTAITA 2Z& 600°C. 3022 nAA7IL, 23 A (RTA)TA 224 T00~800'C, 10~60%
2 sk}, olu) wizjabgh 46~632/00]0, w3k Tide]Alols A4 AES Avhz Si/Tivlzl 1.6-1.92 Jepdel Az
3F n-p thel 2= (] Afo)= ¢ 400 400 i) 74 HFZRE 1000°C. 10& B2 RTDE # 2% RTAS 750°C. 6023120
HhgE Agke] SVllA] A4 UFghe] 29.15x 10°AE viehty, 1.8x10°A/mm’ o 74 AF LEghE 24}

Abstract

The ultra shallow junction was formed by 2-step RTP. Phosphorus solid source(P,0;) was transfered on wafer
surface during RTGT(Rapid Thermal Glass Transfer) of which process condition was 800C and 60sec. The process
temperature and time of the RTD(Rapid Thermal Diffusion) were 950--1050"C during 5~15sec respectively, sheet
resistances were measured as 175~3202/0 and junction depth and dopant surface concentration were measured as
0.075~0.18:m and 5x10"cm’ respectively, Ti-silicide was formed by 2-step RTA after 300A Titanium was deposited.
The 1st RTA (2nd RTA) was carried out at the temperature of 600°'C (700~800°C) for 30 seconds (10~60 seconds)
under N, ambient. Sheet resistances after 2nd RTA were measured as 46~632/0. Si/Ti component ratio was
evaulated as 1.6~1.9 from Auger depth profile. Tissilicided n-p junction diede (pattern size : 400x400 um) was
fabricated under the RTD(the process was carried out at the temperature of 1000°C for 10 seconds) and 2nd RTA(the
process was carried out at the temperature of 750°C for 60 seconds). Leakage current was measured 1.8x10"A/mm’
at 5V reverse voltage. When the RTD process condition is at the temperature of 1000°C for 10 seconds and the 2nd
RTA process condition is at the temperature of 750°C for 60 seconds, leakage current was 29.15x10"Alat 5V).
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Fig. 1. The Sample Fabrication Following
Chart for Rapid Thermal Diffusion.

Tungsten-halogen jam
ung P Cooling water iine

[ e—————
[o]ojolojo]olol0]0l010]

Wafer

Chamber

QOO0

Pyrometer

#

Intel
8088-based systel

MFC : Mass Flow Controber

a8 2. AGA9] Heatpulse 2146 32| %
Fig. 2. AG Heatpulse 2146 Merchant Diagram.

RTGT #}4-2 18 3o EX8 AN M=z 1
28 34 delset 1Al e Akol FAl 450um
2] Quartz spacer® i, P02 12t~ & ¥
oly] oz A FE HHoZ N, E97]4
800T. 60& ok Fakart. RTD Al =

(1055)

2

| £erg ARSI 7hd dels Slol 34 o))
i E 19) B 2] o3k ke A WA

stelt.

Spacer(450um) Processing Wafer
W "/, Jlid '//J <—J
]

B R BN ] ~<— Solid Source

kv 13

Heating Water
Quartz Tray Pin

a8 3 A AR Asdle] A=A Fx
Fig. 3. The Sandwich Strueture in Cham-
ber for Experiment.

Recipe 2014 44 7haB A
fE AYE Fdldl g PSG v
Mol o] bk 9t Y¥=2 wxi}ee
& WRsb7] $1gk w e aeaEigic

ki3 2. 3% oA kg A
Table 2. The Process for Rapid Thermal
Diffusion.
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Recipe NO Type Time Temperature
N 0z
Ramp NTAs 3 x
1 N
(Glass transfer) Steady 60 S 800T 3 x
Delay 108 3 x
Ramp 50T/S 5 %
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(Diffusion) Steady | § 10, 15 S | 950, 1000, 1050 5 1
Detay 108 5 x
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Fig. 4. The Process Sequence of Rapid
Thermal Diffusion.
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Table 3. The Rapid Thermal Annealing for
Silicide formation.

Ist Annealing 2ad Annealing

Type
Time | Temp. | Gas(N;) | Time | Temp. | Gas(Nz)

Ramp up Ignite | 60 S 20T |S5SLPM [ 60 S 20T 5 SLPM

Ramp up 150¢/S 5 SLPM 150T/AS 5 SLPM
Steady 30 S | 60T 5 Si.LPM | 7t I 7t 5 SLPM
Ramp down 150T/S 5 SLPM 10T /s 5 SLFM
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