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Abstract

12"-XGA and 16"-SXGA LCD panels are !

manufactured with low resistance Mo/Al gate line.
Stable etching for thicker aluminum is achieved. Mo
passivity current density is 0.06A/cmA2 and
electromotive force of Mo-Al electric cell makes
Mo passivity. The stability of Mo passivity depends
on the amount of nitrous acid on the cathode
electrode. As "Dip" etching makes nitrous acid drift
away,Mo passivity easily degrade and taper shape of
Al is created because of higher etching rate of top
Mo.

LIntroduction

Recently, the demand of high resolution large-size
TFT/LCD display is rapidly increasing. In order to
make high resolution large-size display, aluminum
is widely used to reduce the time constant of gate
line. But aluminum has many weakpoints, such as,
(1) Al is easily damaged by etchant. (2) Al causes
many problems (hillock, blister) by heating. (3) Al
has poor adhesion to glass or under coat. If the
coverage of gate insulator is not enough, the etchant

intrude into aluminum layer and aluminum gets
damages. To avoid the lack of coverage of gate
insulator, Kawamura et al' s reporting aluminum
taper etching using photo resist/A| structure, but the
adhesion between photo resist and Al easily changes
due to various condition such as humidity or time
after baking. Photo resist/Mo/Al structure is better
- from this viewpoint, but this structure sometimes
causes overhang of Mo and causes lack of coverage
sulator. We successfully suppress the
g o ake taper shape of A] by
0 passivity with "Dip"” etching
ved the mechanism of Mo
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i igh-melting-point metal Mo and
:Z'll?(idh;lg;‘bdenum%TZIalum alloy) on A!. Mglti-
layer structure also prevents from open line, if one
metal gets to be open. Mo is also .used to make taper
of Al using the difference of etching rate between
Mo and Al. As taper shape makes the coverage of
gate insulator better, we can prevent from the
intrusion of ITO etchant. Taper shape of Al also
prevent from ESD (Electrostatic Discharge) from
the top edge of Al gate line.

| MT(MolybdenummTantalum)
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Fig

-1 Cross section of new Al clad gate structure

3.Experiment
3.1 Ta r Etchin Contro]

In order to make taper sh .
Mo/Al struc PEr shape of Al we apphed

O.S%I’{F (Hydrogen
Coming 7059 g]
then dried in [p A
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Al and Mo are depositeq ;
'STEM 512 Sputtering Syste!:dir:nthe
: d Arat 150C temperature. The
~ondition of Al and Mo are
v, Ar150scem(~0.5Pa)
N, Arl50scem(~0.5Pa)
ng Process., photo resist was coated
me by aligner and developer. After
as developed, photo resist was baked
photc resist pattern of gate line, we
with two different methods, that is
conventional spray etching.
he etching time dependence of side
meas by SEM) of Mo and Al.
§ _ggt taper shape (Flg3 (1)) if the
h of Mo is larger than that of Al in
;‘V"‘ length of Mo is smaller than
s overhang shape (Fig.3 (ii)) and we
as gate line etching.
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ne dependence of side etching
h (Measured by SEM)

e etching rate of dip etching is
f spray etching. And in case of
: etching rate of Mo is smaller than
-ase of dip etching, the etching
er than that of Al. In the case of
sing both dip and spray, the
e of dip etching and spray
hing rate of Mo is almost the
i 1
ment, we can see that passivity of
ray eiching. By this
in see that dip etching is suitable
-of Al constantly.
mple with non-taper-shape
2 points of SiOx or ESD
ith taper-shape Al had no
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(i) TAPER shape made by DIP etching

(ii) OVERHANG shape made by SPRAY etching
Fig.3 Etching method dependence of aluminum
shape

3.2 Taper Etching Mechanism

To know how "Dip" etching suppresses the
passivity of Mo, we measured the electric pot

dependence of Mo.
As Mo and Al is adhere
electromotive force exist between Mo and Al. To

see if the electromotive force makes passivity of

Mo, we measured polarization diagram of Mo.

ential

d in the etchant,

current density of M -
etchant with 39 nitric acid,

Al, and Mo becomes anode-
force petween
0.06 Alem2:
etchant.
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6.Conclusions “ettal

=2 s, D!

agram of Mo shows that the T:z

sity of Mo is 0.06A/cm2, Mo A°"'

bec: se of the electromotive force —se
c cell. e

kes nitrous acid on cathode 5 o
way Because of the shortage of Fig.9 12.3" XGA TFT/LCD Product (IBM Green e
s acid, the passivity of Mo easily 58 @
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