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Abstract

There have been great demands for higher density SRAM in all area of SRAM applications, such as
mobile, network, cache, and embedded applications. Therefore, aggressive shrinkage of 6 T Full CMOS
SRAM had been continued as the technology advances. However, conventional 6 T Full CMOS SRAM
has a basic limitation in the cell size because it needs 6 transistors on a silicon substrate compared to
1 transistor in a DRAM cell. The typical cell area of 6 T Full CMOS SRAM is 70~90 Fz, which is
too large compared to 8~9 F® of DRAM cell. With 80 nm design rule using 193 nm ArF lithography,
the maximum density is 72 Mbits at the most. Therefore, pseudo SRAM or 1 T SRAM, whose
memory cell is the same as DRAM cell, is being adopted for the solution of the high density SRAM
applications more than 64 M bits. However, the refresh time limits not only the maximum operation
temperature but also nearly all critical electrical characteristics of the products such as stand_by
current and random access time. In order to overcome both the size penalty of the conventional 6 T
Full CMOS SRAM cell and the poor characteristics of the TFT load cell, we have developed $* cell.
The Load pMOS and the Pass nMOS on ILD have nearly single crystal silicon channel according to
the TEM and electron diffraction pattern analysis. In this study, we present S* SRAM cell technology
with 100 nm design rule in further detail, including the process integration and the basic characteristics
of stacked single crystal silicon TFT.
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Fig. 2.1. The block diagram of SRAM cell.
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Table 3.1. The design and process parameter of
S’ SRAM cell.

Design and process
parameter
Operation Voltage
Substrate type
Well type

Specification
20V
P-substrate

Single well structure
Shallow trench

Isolation type

isolation
Gate length 0.10 um
Gate oxide thickness 35 A
Gate material N+/P+ dual poly
Source/drain Poly
Metalization 2-level Al metal
Lithography DUV, I-line
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Fig. 3.1. The SEM photograph after active
region foramtion.
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Fig. 3.2. The SEM photograph of gate poly
formation.
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Fig. 3.4. The SEM photograph of lpad p-MOS

transistor channel region.

33 235 p-MOS EAX|AE o] HZ
3o pMOS EdAzEe A% A A
2 Agss agd duze As sety o)



a8 35 #3 pMOS EWHAAH AeolE Z&9
SEM H# 4 Abzl,
The SEM photograph of load p-MOS

transistor gate poly.

Fig. 3.5.
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transistor channel region.

adg 3.7.

Fig. 3.7.

a8 36, MAE F3 pMOS EAA A SEM
A A AR,

Fig. 3.6. The SEM photograph of load p-MOS
transistor.
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Fig. 3.8. The SEM photograph of load n-MOS

transistor gate poly.
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Fig. 3.9. The SEM photograph of load n-MOS

transistor.
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. EDP and TEM analysis of bulk and
channel silicon.
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Fig. 42. The 14~V characteristics of load and
SOI p~-MOS transistor.
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Fig. 43. The I14-V, characteristics of load

p~MOS transistor.
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Fig. 44. The 14~V characteristics of load

p-MOS transistor.
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Fig. 4.5. NBTI characteristics of load p-MOS
transistor.
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Fig. 4.6. The I4+~Vy characteristics of pass

n-MOS transistor.
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Fig. 47. The I4-Vq characteristics of pass
n-MOS transistor.
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Fig. 4.9. Off leakage current cumulative charac-
teristics of pass n-MOS transistor.
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