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ABSTRACT

Co-interlayer @} Si0O; AF5-2o] nickel germanosilicide Hrete] ot Ao nxe= 93-S I3}
Nickel germanosilicidel= SiGe 7)% 9o} Ni(8mm)/TiN(25nm), Ni(6nm)/Co(2nm)/TiN(25nm)& F-23ste] Zz}
one step RTP(500T) ¢t two step RTP(500. 700C)2 HA=ATH. 507 10mm FA9] Si0, ¥HE Aitol=
9ol S#3ti, 550, 600, 650TCNA 308} M F BAY @& FAstH AP FUISA
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2. A¥ 4d

lem X lem Z7l2 AE P-doped N type Silicon (100) Wafer AlHe] EWel Ejate
EEES AASY) 8 34 TS A(H2S04: H202 = 4:1)0A 10 ¥ <k, AA A5t (Native
Oxide)& AASZIAA 54220 BAHHF:DI water = 1:100)004] 30 = B AR}, ol
Zol AAA AlAo) Argon Ion Beam Sputter & Ni/TiN (8/25mm)3 Ni/Co/TiN (6/2/25nm)& Z}z}
=239t 27133 %107 torr 931, working presswre = 2x10™ torr ©]{th. Target EW 2]

Atslatal BELS AAS ) A8 pre-sputter & 3 B B9 AAEH I, 35 dute 74
&L 93t sputter Al Yol¥ EUE AAAA FF FA wiformity & FR. AAT

Agrtel= FA4L A Ni/TiN FF2E  500CoA 30 =3+ RIP & P,
Ni/Co/TiN 23+ 500 I 700ColA Two-Step RTP(Rapid Thermal Process)E A Al&t3ith. RIP
Fote] ¢he& 30x10™ torr o} YUth. ¥HEEA ¥ F% % TiN Cap Layer © #4F E39(H2504:
H202 = 4:1)oA 15 B B¢ 42435199, AFE nickel silicide o PECVD & o] &3t SiH,
10scem ¥ N0 90scem & E#Fo] Si0, whebe 50 F 100nm &8} 1, 550, 600, 650TC oA
30 £3F n22oA XA}, ojh 2o} N, 7AE ZEFo N, zﬂﬂé HAR 2, El
o stress & HasEy] 98 AH 2GA GIAE FAGD. AL €D F Si0, =
S| A7l Z4HHF:DI water = 1:100) 2.2 2] Z}sl% o},

FAd Adrtol=o] WAFL four point probe & ol&3td FASACk. FHILL
FAYg Aglrloj=e FAE ellipsometer & o] &3l ZHAHsGx, AW %"3% FESEM(S-
4700)& ©]&3te] A},
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Fig. 1. Sheet resistance of nickel germanosilicides as a function of annealing temperature.
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Fig. 19 SiO, cap layer® 79 Co-interlayer® %, 28]z EXHg 2% o
w3 S Jebdilth. Nickel germanosilicide® @At 9js] dutdg oz Al&stE Ni/TiN
TZE 550C oj4de F& FFHolA dAeoz Etgsite A & 4 Aok, £ Si0; cap
layerE T8ty F& <4 A %ol e WAl ok 30 ohm/sq. T},
Si0, cap layerE® Z#sl7] Ao A3Adt= (Fy—cleaning A0 AAFY F/HE 7HALE o=
#HEHAJL, A HAUEE FH3l AT Frb 4ol AT Uk o]HI CF
g 3udgstd, 100mm F7A¢ Si0, cap layerT nickel
doll FAAQL FFL wxe Aoz BIF 5 vk AR nickel
germanosilicide —‘?—-’—"T— 434 7189 650T, 3089 05%7401]/\1‘:‘: Si0, cap layer® nickel
germanosilicideE ¢FA&A &84 Edct. Co-interlayer7b Q& nickel germanosilicided]
AA ML Co-interlayer’t Q= AR A ¢354t Nickel silicided] EIAHME Co-
interlayer7b U= 72497t Co-interlayer/t {1 ARG $Fdts AL 9y
wasodoi(8]. wetr HA=o] nickel germanosilicide A¥-o FaHe AA 22AF
FA A= nickel germanosilicide® DA S §A87] 93 Co-interlayer’} 2 23}t},
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{11 J. G. Yun, S. Y. Oh, B. F. Huang, Y. J. Kim, H. H. Ji, Y. G. Kim, H. S. Cha, S. B. Heo, J. G.
Lee, J. S. Wang, and H. D. Lee, “Thermal stability improvement of Ni germanosilicide using
NiPt/Co/TiN and the effect of Ge fraction (x) in SiGey” , Microelectronic Engineering, Vol.27,
pp. 391-394, 2004.

{21 P. S. Lee, D. Mangelinck, K. L. Pey, J. Y. Dai, C. S. Ho and A. See, “On the Ni-Si phase
transformation with/without native oxide” , Microelectronic Engineering, Vol.51-52, pp.583-504,
2000.

[3] C. Lavoie, F. M. d' Heurle, C. Detavernier, and C. Cabral Jr., "Towards implementation of a NiSi
process for CMOS technologies” , Microelectronic Engineering, Vol. 70, pp. 144-157, 2003.

[4] J. A. Kittl, A. Lauwers, O. Chamirian, M. Van Dal, A. Akheyar, M. De Potter, R. Lindsay, and K.

-217-



AL 2EH 0] T3 20059 A& L =73
Maex, “Ni- and Co-based silicides for advanced CMOS applications” , Microelectronic Engineering
Vol. 70, pp. 158-165, 2003.

[5] M. A. Pawlak, J. A. Kittl, and O. Chamirian, “Investigation of Ni fully silicided gates for
sub~-45nm CMOS technologies” , Microelectronic Engineering, Vol. 76, pp. 349-353, 2004.

[6] B. Cafra, A. Alberti, and L. Ottaviano, “Thermal stability of nickel silicide on silicon on
insulator material,” Materials Science and Engineering, Vol. 114-115, pp. 228-231, 2004.

(7] J. Foggiato, W. S. Yoo, M. Cuaknine, T. Murakami, and T. Fukada, “Optimizing the formation of
nickel silicide” , Vol. 114-115, pp. 56-60, 2004.

(8] S. -Y. Oh, J. -G. Yun, B. -F. Huang, Y. -J. Kim, H. -H. Ji, J. -S. Wang, S. -H. Park , Y. -H
Jeong , and H. -D. Lee, “Thermally robust nickel silicide process technology for nano-scale

CMOS technology” , AWAD, pp.167-170, 2004.

-218-



