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Poly-Si TFT technology is the most promising
candidate for the ultimate goa of building fully-integrated
flat panel display system on glass (SOG) [1]. It has been
experimental demonstrated that double-gate structure is
capable to provide a significant improvement in current
drive, better saturation characteristics and a steeper
subthreshold slope [2]. Thus, it is very attractive for both
analog and digital applications. However, this structure is
not a self-aligned dtructure. It results in significant
performance variation and poor scalability. A few self-
aligned double-gate TFTs have been demonstrated [3, 4],
but al of them are complicated and require the use of
critical process such as chemo-mechanically polishing
(CMP). In this paper, a simple CMOS self-aigned
double-gate (SADG) poly-Si TFT technology is reported.
Experimental results show that this technology provides
excellent saturation characteristics, high current drive, and
low leakage current.

The self-aligned double-gate TFT devices were
fabricated using a low temperature process (< 600 °C).
Fig. 1 shows the schematic cross-sections of the major
fabrication steps. Glass wafers with 3000A low
temperature oxide (LTO) were used as starting substrates.
First, a 2000A poly-Si film was deposited, implanted with
phosphorus, and patterned using wet etch. Following this,
a1000A LTO was deposited as gate oxide, and a 300A a-
Si was then deposited as the channel layer (Fig. 1(a)).
After that athick layer of LTO was deposited and coated
with positive photo-resist. Back-light exposure was used
to define the protected region, and the exposed LTO was
removed (Fig. 1 (b)). This technique was used before to
obtain self-aligned single gate ultra-thin channel TFT
devices [5]. After that, a photolithography step was used
to define the active area, and wet etch was used to remove
the rest of the LTO and the ultrathin aSi layer.
Following this, a 3000A thick layer of a-Si was deposited
as thick source/drain regions. After that, source/drain
regions of the N- and P-channel devices were implanted
with  phosphorous and boron, respectively. A
photolithography step was followed to define the active
area. Then, the thick a-Si film was |eft behind (Fig. 1 (c)).
Then the isolation LTO was removed, and a 1000A LTO
was deposited as top gate oxide. And a 3000A a-Si film
was deposited, implanted with phosphorus, and patterned
as top gate (Fig. 1 (d)). After that a layer of 3500A of
LTO was deposited, and contact holes to the gate, source,
and drain were defined. Meta Induced Latera
Crystallization (MILC) was used to recrystallize the a-Si
film. The glass wafers were then sintered at 400 °C for 30
mins after metallization and patterning. For comparison,
conventional self-aligned single-gate (SG) TFTs were
also fabricated in the same run.

The measured 14-Vy4 of the SADG TFT shows
that the kink effect is suppressed significantly even at
high drain bias (e.g. a V=20 V), and good saturation
characteristics are obtained. The good current saturation
characteristics are attributed to a combination of the
effective reduction in the drain field and the fully-
depletion of the ultra-thin channel [5]. Fig. 2 shows the

higher on-state current than that of the single gate TFT.
For n-channel devices, the SADG TFT has 4.2 times
higher on-current at high gate biases (V=20 V). For p-
channel devices, the SADG TFT has 3.6 times higher on-
current at high gate biases (Vg=-20 V). The higher than
two times of on-current is due to the enhancement in
mobility.

In summary, a novel self-aligned double-gate
Poly-Si TFT was fabricated. The experimental results
show that excellent current saturation characteristics, high
current drive, and low off-current are obtained. The
SADG TFT is very promising for fully-integrated flat
panel display system on glass applications.
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Fig. 1 Major fabrication steps of the SADG poly-Si TFT
technology with complementary devices.
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Fig. 2 Comparison of the I4V, characteristics of the
SADG TFT and conventional SG TFT.



