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Decrease of Gate Leakage Current by Employing Al Sacrificial Layer
in the DLC—coated Si-tip FEA Fabrication
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Abstract - DLC film remaining on device surface could be removed by eliminating Al sacrificial layer as a final step

of lift-off process in the fabrication of DLC-coated Si-tip FEA. The field emission properties(I-V curves, hysteresis,

and current fluctuation etc.) of the processed device were analyzed and the process was employed to 1.76 inch-sized

FEA panel fabrication in order to evaluate its FED applicability.

Key Words :

.M E

4 A5 T, lift-off TS °]-&38td Si-tip FEA

(field emitter array)& AF3Fed(1], oixl= GAAN
AA (2] DLC(diamond-like carbon) & coating ¥

224 tum-on AGH FA $E AFE FIANZE F UA
tH2]. zEu, DLC7} tip 2% oty AlelE AT ¥y
Aole dAZe] FW Fox FARAPoZHN 229 537
AelA W& AR 30% o)dol MG T2 AoE ¥
A AR Frteta o2 A A&t A7AHQ &4
EA4Y EQA So] EA =AY

B dAFdMe AoE AF 4R Aol A
o] DLC7} coating®Hl+ R& 7}5d A7)
Z(sacrificial layer)& Al&3l= 33
2} lift-off ¥4 ¥ DLCE tip®} 3
sta, 2 lift-off 34 <3 JA4ZF A
£ uig BE9 DLCE AAToZH 7
T35+ DLCY 2F AlFlen o224 7o)

T
raAZT BAG a7 &3¢ sw BRI

m

N

£

Al (=13

2. ME
E Agd Al4¥ Si-tip FEAS] #3& ¥4
AtH1,2]. Z¥ 1(a)2 239 lift-off FHL

Baog v
3led DLC-

"IE & B : KIST f#btel - RTFH%AE
BEWRR/ EEHER/RIEARE
1999 37 16H

1999%F 7H 12H

BZAT
BRSET

E

e
3

DLC-coated Si-tip FEA M Zof A0{M Al &M &S o] 88 Aol

=
=

10

Si-tip field emitter, DLC, gate-leakage current, sacrificial layer, field emission, field emission display

coated Si-tip FEAE A Z& = AHELE &2 Rl 4bst
9 olA=  3§E]J-oxidation sharpening-AlelE HE
(Si02) 2 AFMo) T2 FAAAE A 71T et
om, AE AR FF Fo Al A astgd. o
208 PA-CVD ¥Eo2 100A 579 DLCE AW =
g ¥ oA"Y dAZ Al H45E H3PO4:HNO3
CH3COOH : H20 (80:5:5:10) -89 oA F4 Az4gez
A AlE & WEE AJd M 999 DLCE AAsA €
ot o] #4& %o Az=¥ DLC-coated Si-tip FEAE
238 1(b)ol B}

=13
zl,

Y+

=9 =
S

o=

Mask p

Silicon RIR
Oxidstion sh

Gate insulator &
gate metal &
sacrificial Isyer

1st hiftoff

%nmm
%Mﬁﬂﬂﬂ

ad

1 2¢HA lit-off 38 & 0|88 DLC-coated Si-tip FEA
ol M= S¥T(@ ¥ H=g 2xtel Zeb)
Fig. 1 Fabrication process(a) and device structure(b) of

DLC-coated Si-tip FEA using 2 step lift~off process
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Fig. 2. I-V curve(a) and Fowler-Nordheim plot(b) of the
DLC-coated Si-tip FEA
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Fig. 3. Relationship between emission current and anode
bias for the DLC-coated Si~tip FEA
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