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Fabrication of FET-Type Ca” Sensor by
Photolithographic Method and Its Characteristics
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dr}, wEA FA o)t negative photoresistd] OMR-83& A= AE2 A4 7% micropoolEdl 3
ol 71449 DOAE E#stnz F& #¢ E4L vehidleod, AR oM 7taAE AHEE
% glo] BARAT Poly(vinyl butyra)e ZAY ARE sx, AN4ZAH o2 AzH Ca-ISFETE Ca™'%
% 107°~10" mole/ £ BSA F2 44 dehiglen, #4717 23102 w/decade@™. FAY AR
24 PVBE wlebAxt¢l pH-ISFET wafer $19} adhesion promotor £%4¢] AAE 34A] ootz F5 g F3
Ae vehiged, 7taA oo EA7E glojd o) FXe] F& E4e] ANUth

Abstact

FET tvpe Ca”sensor(Ca-ISFET) was fabricated by micropool and photolithographic method
utilizing photosensitive polymer as membrane materials. When OMR-83 negative photoresist was used
as membrane material, it gave good sensitivity by micropool method with dioctyladipate as plasticizer
but it could not be used in the photolithographic method. When poly(vinyl butyral), PVB was used as
membrane material, it gave relatively high sensitivity (23%0.2 1nV/decade) for Ca® concentration range
of 1079~10" mole/ ¢ by photolithographic method. PVB also provided good adhesion to the pH-ISFET
base device without adhesion promoter pretreatment and any plasticizer.
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Photolithography®l 9% FETY Ca” 448 Az * &4 3
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29 2 Ca” sensor®) 33AA A=

Fig. 2. Measurement of ions by FET type ion
Sensor
I : Ion sensor,
R : Ag/Agcl reference electrode,
W' water jacket, M : magnetic bar,
S ! marnetic stirrer,  Vp ' drain voltage,
I drain current, Vi : output voltage
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E 1. OMR-83 Z394% ]84 & micropoold Ca-ISFETY Az % 54
Table 1. Fabrication and measuring test of Ca-ISFET by micropool method with OMR-83 as

membrane material
Device Materials (ng) : Prt?treaﬁnent Sensitivity
e o R L
no baking 1 min not work
SD-1 86 24 2 2 200 807, 10 min 1 min 14
80T, 10 min 2 min 16
no baking 1 min not work
SD-2 8 24 4 2 200 80C, 10 min 1 min 19
80C, 10 min 2 min 24
no baking " 1 min not work
SD-3 30 24 6 2 200 80C, 10 min 1 min 15
80T, 10 min 2 min 22
no baking 1 min not work
SD-4 80 24 8 2 200 80, 10 min 1 min 14
80°C, 10 min 2 min 21
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Fig. 3. Io-Vp and Ip-Vg characteristics of sensor

with OMR-83

membrane by micropool method
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Fig. 4. Effect of fabrication condition of Ca” sensor

by micropool method on the sensitivity.
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Table 2. Measuring test of Ca-ISFET by photolithographic method with OMR-83 polymer and

ETH-129 (2 ng, 4 mg)

Device Ca® concentration Ca” sensitivity H' sensitivity
Number {md/ ¢) (mV/decade) pH (mV/decade)
SD-5 10* ~ 107 10 9 ~ 4 35
SD-6 10% ~ 107 7 9 ~ 4 38
SD-7 107 ~ 107 9~ 4 42
SD-8 107 ~ 107 10 9~ 4 49
SD-9 107 ~ 107 14 9~ 4 38
SD-10 104 ~ 107 16 9~ 14 no response
SD-11 107 ~ 107 21 9~ 4 no response
SD-5~8 ; ETH-129 2 ng, SD-9~11 ; ETH-129 4 ng
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Table 3. Effect of fabrication condition of Ca-ISFET on photolithographic process with PVB/BAC/THF

polymer solution

Device Material Pretreatment Photolithographic
Number PVB/THF BAC Baking time & temp. UV exposure properties
SD-12 5 wt%, 1000 mg 12 mg 80T, 10 min 1 min Poor patterning
SD-13 10 wt%, 1000 mg 12 mg 80C, 10 min 1 min Poor patterning
SD-14 14.5 wt%, 1000 mg 12 mg 80T, 10 min 1 min Good patterning
_ . . . Good patterning
- 0,
SD-15 20 wt%, 1000 mg 12 mg 80C, 10 min 1 min High thixotroy
gtol] webAd 72871&717F FUtetert 4 mg(BAY F 30
ionophore®] & 245%) oldo HWE, 73 71&7=
o ol ZUEkA %ol AL oL FAW
gurddae gol dree c 2Ad Aodd 5 as
o ol AAF o] HRdMe TSl FIFS F é
2 237 gEoz #HMe 4 rh[ig) >
E 20l
L
o
S
2| °
8 15t
=%
3
221 (=4
10 L I 1 1 1 1
) 1 2 3 4 5
wr Amount of PTCB (mg)

Response slope (mV)

16

2 1 I

2 4 6
Amount of ETH-129 (tmg)

2% 5. Ca-ISFET #A% W] ETH-129 ionophore
W3] & 7es)
Fig. 5. Effect of amount of ETH-129 in Ca-ISFET

membrane on the sensitivity.
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Fig. 6. Effect of amount of PTCB in Ca-ISFET

membrane on the sensitivity.

Fig. 791 91 Z%& vhge2 PVB(BL-1 grade)
06g2 THF &1 35go1 §3HA17AA 145 wi% &
2o 1000 meol Ca” 9
ETH-129 4 mg® PTCBE 2 ng& 7}He
g3t AP er CaISFETE

A B B =
NS4

fal =Ny |

UE e, O]

o
]

- o

| A28 Ca-ISFETY Ca® EZ &
gto] Wate =Asio o e Ca'g

o A&disgtel diste E=AE calibration



Photolithographys 1% FET® Ca” 449l 2% 2 §4 7

curveE Fig. 891 YelUldlth Fig. 8ol & & Q%]

PVBE

mole/ 4

ZALAERZ & CaISFETE 10°~10"
FEEANA FA4E Vel e, 287

€71% & 23102 wV/decade@th AL B A
PVBE ulet2zkel pH-ISFET wafer $1ol adhesion

5-
_ —
R j 20mV
P
| ) ?ﬂ C

a8 7

Fig. 7.

Output Voltage (mV)

2% 8 PVB/BAC/THFE #Au

Ca %% ¥3HpCa 5 — pCa ol G 2%
N &4

Output voltage-time profiles of Ca-ISFET
for changes of pCa 5 — pCa 1

A L i ' L
[ 5 4 3 2 1

pCa

o2 ol g% A
Az Ca-ISFETY ZAZA

. Calibration curve of Ca-ISFET with
PVB/BAC/THF membrane fabrication by
photolithographic method.
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