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Memory characteﬁsﬁcs of SGOI (Silicon-Germanium-On-Insulator)

1T-DRAM with various Ge mole fractions
Jun-Seok Oh, Min-Soo Kim, JongWan Jung’, Young-Hie Lee, Hong-Bay Chung and Won-Ju Cho

Kwangwoon Univ, *Sejong Univ.

Abstract : SGOI 1T-DRAM cells with various Ge mole fractions were fabricated and compared to the SOI IT-DRAM
cell. SGOI 1T-DRAM cells have a higher leakage current than SOI 1T-DRAM cell at subthreshold region. The leakage
current due to crystalline defects and interface states at Si/SiGe increased with Ge mole. This phenomenon causes

sensing margin and the retention time of SGOI 1T-DRAMs decreased with increase of Ge mole fraction.
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DRAM(Dynamic Random Access Memory)2 otLIS| E
2 X A El(Transistor) 2t FHIN Al E(Capacitor)® & & 1T-1C
o PXE JXD ASO B 4 AOIXEFHY WHE S
ACE JIXIZD UACH 6HXIgH DRAMEZ &E8 N& N
TIHAIEI A (storage capacitance)E 2J| HGHAM A E(stack)
MIHAIE, T= 22 E@IXI(deep trench) X2 HIHAIE
Jt 23D YD, HIOH AT DRI J¥EHD T
XTIl BII5IHA DRAMS IT-1C FEUA f2 22
HINAIELS] scaling down2 EHHIEOC OI2 RUCH 0[2
Z2 SHAES ohZ6I) ASHH ¥S A7 I Y
D WA FHA RotE 2 JtXi AKX 2X S0A
StLISl EBMXIAECISE DRAM SXE & £+ U=
1T-DRAMO| JtE REs 5210 & £ ULL IT-DRAM
EX2 JIX2Z SOl (Silicon-On-Insulator) MOSFET
(Metal-Oxide-Semiconductor-Field-Effect-Transistor) Ol A &%
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0|20{XID UL 1T-DRAMS S=E SOIFXZ0A &%
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ol SOl kink effect L= GIDL(Gate Induce Drain
-Leakage) 84S 0|80t s &HLH[1],[2]
@ SGOI MOSFET® AXe &%  NEHEI o
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SGOI 1T-DRAM AXt= SGOI J{T=0f MEZAUCH &F
Agl2e SMHE 2 10 nm OlH SiGeZM OHS&sY
(buried oxide) 52 FHe= 22 100 nm, 270 anI?i]l,
SiGeZ 2 GesE&= 10, 15, 20 %= OiALH , BlwE
F5t0 AR AEIE SN S o319 B2 —'T_‘—JHIJ} 22
100 nm, 270 nm 9! SOI 1T-DRAM AXIE HECIALCH
RCA AMIXEE 0|25t BHS HHE F0 X &
(active) FHE E S22 SFE Eol0 EEAR
1, 880°C, O, E9DINAM & 5 nm & FHE = HO
E saidts HdFAZCL SZFAZ JNOE &322 {0
LPCVD (Low- Pressure Chemical Vapor Deposition) ZH|E
OlEol 2F 100 nm & SHE s o T8 UEF &
2l B(phosphorus doped poly-Siy& Z&5IALCE OI0IA, A0l
SAHE HABID oA EEZIATOWD SFE A
B3t D RIE (Reactive Ion Etching)E OIEot({ A2t &Y
£ AABIH HOIE HIZ HHSIULL HOE FROI
HEE AN AA/CHe LTS g/\IODI 1—16}
450°C, PH; =29iJ|0iA BctX0t ¥ ggs 0806t
AAQ SHCN n+-EHE AAIGRUCH THE A*S!’ c
giolo] &M3E 5I0H 850°C, O/H, ERIIINA =€
Hel2HEg aAMotdl, HEHCE H/N, 2RII0AM
450°C, 3022 ¥ XH2IE A AMBIAUCH SGO1 1T-DRAMI
SOI IT-DRAM 25 $9 AEHUHEZE HEoULL FHF
Y =240= Hewlett-packardAt2] 4156B semiconductor
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