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Abstract The p™-n ultra shallow junction diode with Co/Ti bilayer silicide was formed by ion implantation of BF,[en-
ergy : 30KeV, dose : 5% 10em™*] onto the n-well Si(100) region and RTA-silicidation of the evaporated Co(120A )/ Ti
(40A) double layer. The fabricated diode exhibited ideality factor of 1.06, specific contact resistance of 1.2 X 10°°Q. - crt
and leakage current of 8.6 # A/cil under the reverse bias of 3V. The sheet resistance of silicided emitter region, the
boron concentration at silicide/Si interface and the junction depth including silicide layer of 500 A were about 8Q /1, 6
X 10"cm™* and 0.14/m, respectively. In the fabrication of diode, the application of Co/Ti bilayer silicide brought improve-
ment of ideality factor on the current- voltage characteristics as well as reduction of emitter sheet resistance and spe-
cific contact resistance, while it led to a little increase of leakage current.
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Fig. 1. The cross-sectional view of the fabricated diode.

stedeh. 29 1 A=Y 27l

tact rmi%tanco)% ek
ok x

, BX 10" R o]-&Folaly
800°C ol » AAIRE & Co(120A) /Ti
(40A) 9 FHAZ F33 1A RTA-silicidationa} <
AxelE AY FHAE HAggie] HilE Boe{Fy g]
th. BF.9 as-implantation 2 ejel s ®A3gre 2300/
TR AT HE AT Fod= 1750 /1= vekgoern

'g N BF2: 30keV
] Co/Ti: 120A /140A
Q
w [
— 2 @ :5x10'%m?
oor )
~ e
@] - 175
o
o 30
24
20t
10 79 80
— | 1 i ) I
as-impl, after after after after
pre- CofTi-dep. silicidation post-
annealing annealing

Fig. 2. The change of sheet resistance at various precess steps.

Fig. 3. Surfacial(a) and cross sectional(b) micrographs of silicide layer from the fabricated diode.
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Fig. 4. X-ray diffraction patterns of Co/Ti bilayer.
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Fig. 5. Boron depth profiles before silicidation.
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Fig. 6. SIMS depth profiles for boron after removing silicide
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Fig. 7. [- V characteristic curves of fabricated diodes.

Ae)apele L Zt= p-n 2AAHY the]2 == conven-
tional 729 c}o]gc o] ¥s FAHF Akl FVH
o] W olu|e] HEMY o] A TE e AVH EHE
et gick.

2 A_monxa A 2AAE S s e AR ] A}

2}
ity 7]013}—‘—- 7401 A}iﬂml Zay 7x9 thermal
Si0. % ol47k axbAe) A9 TR 2vs WA F
olE Ho 2 o4tdd.

42 £

oddo] BF,E 30KeV, 5% 10%m *2

o1Futg %

n-well Si(100)
doseE o] &F4slx Co(120A)/Ti(40A)
Fz3sto] RTA -silicidations} 492 & &3 Co/Ti

o]Fa AgjiloleE: g Ze pT-n FAHAY thole=E
Azbabodnh, AM2bE 4xbe] o]abAl ot vIAHEZA Y H A
HEe 42 1.06, 1.2X107°Q - cnil, 8.6 £ A /e (-3V) 2
velgtom dejafe| =S Zhe o]ulE] <fo9 "Wiﬂ—"«
ok 8Q/F, Aejrteln/AeE A4 L& 2= %
6x10"%m ‘o 2, Az)ale)le T4 (~500A) 5 T
gAols of 0.14m=E FAE AUk Co/Ti olF2 Hya}

u?ﬂ.

RHEE C Co/Ti o152 Hejrle]l=g

(a) diode with silicide layer.

o182 p-n FAUY thole =) Aztef o 291
IF
{ A}
MARKEH(f%LOOODY .-éjngHAl‘.m+_ _ 7)

1
~3.000
vF .3000/div (V)

(a-2) reverse characteristics

N

g ' —— 3.000
.0000 =
° v ,3000/dsv (V)

(b-2) reverse characteristics

(b) conventional diode.

o|=Fg ZHE p-n FAAY thejere Aurteln F
o] A=A k2 conventional t}ole = vis] FHAAHF
ol Alg 2] AT} ojulE] e
AAaE 7 2 e A
Co/Ti o]&% Aejslo]e g o] &&t N2 p -n A AT
FA7E2 %’- *94 £-0)4, AEjrtolz /"J_El A o) 4
F& EHE /‘éil*}ﬂ’: dhako] gl o kA4,
o] ] °§‘}3—4 e HA gt vy &g Fo B 8 24
o HAG rex/Z Q] sidel] 2 B4-0] 24}

HAte 2

7 b Z7bERe,
WY L S el

¥ ATE HFUHST T Q78] Aol 2Jste] S
slom olol 241 =k,

Znes

1. J. Amarno, K. Nauka, M. P. Scott, J. E. Turner, and
R. Tsai, Appl. Phys. Lett., 49(12), 737 (1986)

2. A. E. Morgan, E. K. Broadbeut, M. Delfino, B.
Coulman, and D. K. Sadana, J. Electrochem. Soc.,
134,925 (1987)

3. S. P. Murarka, D. B. Fraser, A. K. Sinha, H. J.



292 G e s3] A8 AM4E (1998)

Levinstein, E. J. Lloyd, R. Liu, D. S. Williams and
S. J. Hillenius, IEEE Trans. Electron Devices, ED-
34(10), 2108 (1987)

. C.K. Lau, Y. C. See, D. B. Scott, J. M. Bridges, S.
M. Perna, and R. D. Davies, IEDM Tech. Dig., 714
(1982)

. M. Tabaskky, E. S. Bulat, B. M. Pitchek, M. A. Sul-
livan, and S. C. Shatas, IEEE Trans. Electron Devic-
es, ED-34(3), 548 (1987)

6. S. P. Murarka, Silicides for VLSI Applications, pp.

30~ 33, Academic Press, New Y ork, (1983)

7. B.S.Chen, and M. C. Chen, J. Appl. Phys., 72(10),

4619(1992)

8. AAZ, 9%, AR, A3A, AAF A, 3B-A

(11), 2251 ~2257 (1996)

9. S. L. Hsia, T. Y. Tan, P. Smith, and G. E. McGuire,

J. Appl. Phys., 72 (5), 1864 (1992)

10. S. L. Hsia, T. Y. Tan, P. Smith, and G. E. McGuire,

J. Appl. Phys., 70 (12), 75679~ 7587 (1991).



