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Abstract

DRAM# Logicg 3tWY H ol A=38}7] 9% EDL (Embedded DRAM and Logic) 7] €9l
FEE Adgxle|=rt HEAYE 257 Y AgET. 2 dFNAM= ZEE AgAleln A%
of AlgEHE RE%o] CMOS AxY 7% SAd nX& 3¢ xAENT. EDL AZEF4
o] &3] HPA A FHEH AHgAlolmrt FHAR vAE FFE vz Pr. = A
Aol = H s uto] H71A 259 delayel "X+ Fge Frietz] 9, 99709 CMOS AW E 7}
HEdddgo e F7HHE S AHEstAT oY A3E TIN H59e] pMOSFETY #AFAg
83 0 482 Arle 229 SHdA Ti Baded 5438 4 & I

1. Introduction

ZuFHHZAA &7 AVt H|AE ol R 3}°}X}5’— a&ulde] dolst soldd] i
AZEAE (time delay)& #iZ3s7] Y8, HEoly HIEAZ ALHT e F& AAlol=
(metal silicide)ol thg |77t @utarA 5o %E} ILE ,—:lEV‘P"]‘: (cobalt silicide) |
ZFAHL 2 YEAHR] d2EAN IHE (CoE 2EE (S) Y F3e & 7 wZglo] A Al

=g g§4%8AY, goles(T)® =& A3 eolgu(TiN"'S B 5% (capping material) &2 AH
st dEjatel=g FAstE WwHoezE vUs 4 Atk A2 DRAM# LOGICE 3ty 3 ¢
Azs7] 9% EDL (Embedded DRAM and LOGIC) 7149 &77 43 F71%8n &), o
€ AAY, 14T &% daA "gEelth. 7HY tiEHA EDL 7l&e wxg sl gy
(memory-based approach)”’ 2.2 & 3 (process integration)o] &olatx A H|&2] #FHo] 9
=l ¥ato, capacitor A4S A 1LFFE AL F Uojol e A Mol A

£ d7E ILE Hdgalelzyt 853 EDL F40] 93 ¥y ” CMOS 274 Hie
o= AHEE Tigk TiNol A7]1H EAd wlAle o] #d Zolch TIN RaTo] Ti HETr
o AREATS A7H £x doA 5 Ao2 FriE Y.

2. Experimantal

Z1Ho 2 9 - 12 Qcm Atolel ¥l A & (resistivity)& 7FA™ 2 7 o] 200 mm¢! p-type (001) Si
dolHE o] &3lgtl Shallow trench isolation(STIE T&8dle AT F2E A o pe %
2(B)E o] FUEY nT p-welle AR £22A2-S 938t nd p-2Ad(channe))dl = &
HAd(Vmn) ZEE o]2FUE 44 AASAT. AolE 2]z} %o AisE HAst LDD
(Lightly doped drain) °o]2F9¢]% 334}

A 7124 &4 8 (electrical activation)& %ff} rapid thermal annealing(RTA)S A A]stg ). 43
g Cog FT&st7] Ao 2a&/=8Q 998 814 EAHHF) §902 MAFsled F7] F9 a9
W33t A7 Astag AASGY. A% Z‘lﬁﬂ_o.&. Co% Ti& DC vul1Y] EE(magnetron) FH| &
o]-gstd THRTE. HI o] JEFE XAFEZ] ¢ Tivt TiN & Co &% $d FH3o).
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ZapHgog 13 RTAE 600T, 60% T Ny EH71d0A Azt ngkg Tigk Co 5%

SC13 SC2 AAgNoz 24z AAS T 7507C, 30% ¢ 23 RTAE AASAT} ol % Z47te]
Aol capacitor 4% ¥ F& IAYE A AT

3. Results and Discussion
Fig. 12 DRAM FAo] A&¥ EDL £#9 A FAHAAFY B3T §F, 1893 B39 F

F7b olAe 4FgS wastdo. FAAFE dAHNFY HY (area-dominant pattern)3 SHH

Z9] ¥ (edge-dominat pattern)olA] 85T, 4V E=#A-22 A A2 ZZ FFHUM.
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Fig. 1. Cumulative probability of junction leakage currents in (a) N+/p and (b) P+/n junction
diodes at 4V and 85T after the full EDL processes.

Fig. 28 EDL ¥4& 7% nMOS$} pMOSe] =8¢ AR-AY¢EAE BoEth. nMOSY 7
< B39 2757} BA AY 9FE FA oy, pMOSY A$d & & A7AH EAXel7t
FAHYY. TIiRELS AL A9pMOSe =#H9¢ AFE TIN B3HE A3 B398 3
A ZAH A

=dd AF7 #42FT pMOS7E CMOS UHE S dEdEe] mxie IS 4¥E7]
CMOS ¥ E 7t 997) AFAZAH Ae HEE o] &3t CMOS AHE Y £xAdE FA3
ok, Fig. 3& d#EAZ 9 FHAE Alold YEUT £E2X9E HAdFsE O@PoZ TIN S
o] 7% 71 picosec/stagee]™ Ti EHZ9e] 7% 91 p1cosec/stagei =359}
Ag Aol 7t A5 &€& CMOS 272 A9 167 picosec/staged] A AAIZHE BodFol
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Fig. 2. Ip-Vp characteristics of (a) nMOSFET and (b) pMOSFET.
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Fig. 3. Propagation delay time of CMOS inverter chains with (a) TIN capped silicided and (b)

Ti capped silicided source/drain regions.

4. Conclusion

FLE HdElrtel=rt AEEH CMOS Axbe] #7134 Ao Bsdto] plXe AFE A
. DRAM¥ Aol %€ EDL AH&A HELHAUE 9, TIN BE5"o] pMOSS HFEATH
CMOSY £=xd EA o] Ti i) Hlg] ¢3S ¢ + AUTh
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