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Abstract

The box capacitor structure with HSG-Si described here reliably achieves a cell capacitance of 28fF with
a cell area of a 0.482ym" for 128Mbit DRAM. An HSG-Si formation technology with seeding method, which
employs Si2H6 molecule irradiation and annealing, was applied for realizing 64Mbit and larger DRAMs. By
using this technique, grain size controlled HSG-Si can be fabricated on in-situ phosphorous doped amorphous
silicon electrodes. The HSG-Si fabrication technology achieves twice the storage capacitance with high
reliability for the stacked capacitors.
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Fig. 1. The cross section of capacitor
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Fig. 2. Process ﬂow for makmg HSG-Si capacitor

Al o 2= HSG-Sizl §le 71£9) simple
stacked capacitor®} 7] &2] A Rl HSG-Si-g A g
A gl At z4zh A ARALDA(C)E FAFHA
t} ol AMIAXEH 22 22 Keithley S-475% o]
£3}¢dc}. =& HSG-Sig Aol ¢le] amorphous 2l



23 / Hemispherical Grain Siliconel] &g #4483 gu 2 FAZ2A

it

Kol B A7

F9f Q15 =7} HSG-Sig Aol wlx| = % 3F-3 ZAFSE
7] 93t 2.5~5.0E19 atoms/cro.2 W3}a}e]
HSG-Si& #a3l¢l 3, HSG-Sie] A7} Csoll w4
= g &b M HSG-Sig] FA 54 o
= NanometricsA}2] nano-8000-2- o]-&3}ich. o]9}
Fo] A%l HSG-Si9) A7|Hal A=jAe] 54 w
Wozt AAAE UE s A714E 24
shelch

=g AHAE AT A AR AF
o] wislel wE storage poly?] Aol mix:=
3t ole} W2l HSG-Sie P4 SEME B3
of ulm wHsden, dwe] Felxe o
HSG-Si B49) SEAE @A,

m

f

o

3. AN @ =0
AN 25 93] HSG7E A48 boxd
AAE S YL 39 334 2k

PE@B782 TGl SKIP C

@35663 18.0kV %x58.6K ' 'sBonm

Fig. 3. SEM micrograph of electrodes after
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Fig. 9. Storage poly HSG-Si formation by SEM
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