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MISFET type H, sensor using Pd-black catalytic metal gate
for high performance

Ki-Ho Kang, Yong-Soo Cho, Sang-Do Han*, and Sie-Young Choi'

Abstract

We have fabricated the Pd-black/NiCr gate MISFET-type H, sensor to detect the hydrogen in atmosphere. A differential
pair-type structure was used to minimize the intrinsic voltage drift of the MISFET. The Pd-black film was deposited in
the argon environment by thermal evaporation. In order to eliminate the blister formation in the surface of the hydrogen
sensing gate metal, Pd-black/NiCr double metal layer was deposited on the gate insulator. The scanning electron
microscopy and the auger electron spectroscopy was used to analyze their surface morphology and basic structure. The
Pd-black/NiCr gate MISFET has been shown high sensitivity and stability more than Pd-planar/NiCr gate MISFET.
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Fig. 1. (a) Cross sectional view and (b) schematic layout
of differential MISFET hydrogen sensor.
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Fig. 2. The schematic diagram of measuring system.

10V
<
Sensing .

|

re- ——-—‘ E—i% ’}ITEI |~7

A ﬁ i*ﬁ_{>ﬁ43

Reference

R -l0V R
e AW
év L
} 1
C

38 3. AClE M W 408 332
Fig. 3. The measurement circuit of the gate voltages and
hydrogen response.

1. Sensors Soc., Vol. 15, No. 2, 2006



16 % -

1% FETS] gate M2 0 0}711 l bz, ATk
g #std 24 FETY Alo|Exgto] 2
ﬁ]tqoﬂ /lg 71 /}g-:’-Z]- Toﬂ H] E;“ O}Qq
29} BHS-31A] ok 713 FETS] gate
et on 53 39l 259 g2z ga% T3
Faolole] WES AARL EHF S e I
4¢ 79 + 9ok 24 FETS) 7% FETS) 571
U

\1110

2

SEEEE AR B 2 47 390
& ol $ARE B o 24E

3. &3 g o
2 4= A &= Pd- black/NlCr MISFETS] =22l
Ag; T4 =) AFAYFHOZA, o] 4H

=]
TR At 9 4
NiCre 2ol $ap7) el W) WA §

15 .0kV x60k 500nm

CYE - HAY

Drain current [mA}

0.0 V=05V
T

Drain voltage [V]

O 4 MISFETE FaAlA o] =89l A5 54
Fig. 4. ID-VDS characteristic of the MISFET hydrogen
sensor.

e Fag A ¥, A FETS 715 FET| Ale]
E AQlede] 2onw A vy 174 H4ES

@

38 5 =9 Pd 9Feke] SEM HH AR ¢

()

(a) Pd-planar, (b) Pd-black
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Fig. 6. Cross sectional view SEM photograph of fabricated Pd films : (a) The Pd-planar and (b) The Pd-black.
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