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Design of Sample Chamber and Implementation of a 4-Channel

Electrolyte Analyzer using ISFET Microsensor

Sang Kon Bae’, Ho Shin Lee’, Chul Ho Won®, Seung Pyo Chae’, Chang Soo Kim™,
Byung Wook Cho’, Byung Ki Sohn’, Myoung Nam Kim™, and Jin Ho Cho’
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Abstract

In this paper, a sample chamber which provide easy replacement of ISFET sensor and consume only
small sample volume for electrolyte analysis is designed and a 4-channel electrolyte analyzer employing
2-point calibration method is implemented. In addition, we proposed sample loading detection circuit for
minimizing sample and calibration solutions and implemented it. Developed electrolyte analyzer consists of
control system part and flow system part. For the effective control of the developed hardware, system

software is developed as three individual routines ; measuring routine, cahbratlon routine and washing
routine.
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Fig 1. Block diagram of flow system for 2-
point calibration.
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Fig 2. Block diagram of flow system for sample
loading detection.
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Fig 3. (a) Top view, (b) front view, and (c) side
of sample chamber.
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Fig 5. Circuit of sample loading detection.
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Table 1. The value of reference solution used 2-
point calibration.
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44 A BE

pH& | pNa$ | pCad pK&

pH 4.00 | pNa 0.00|pCa 1.00 | pK 1.00

49 B %X | pH 7.00|pNa 2.00|pCa 3.00| pK 3.00

#2712 A& 24719 pH ¥ pNa' A3
Table 2. Measured pH and pNa“ value of conventional

analyzer.
pH pNa'
4001{7.0010.00] 000 | 1.00 | 2.00 | 3.00
242 387 1695|991 {-0454| 0565 | 1.450 | 2.554

2 & 1-0.13{~0.05|-0.09] -0.454 | ~0.435{ -0.550 | -0.446

£ 3.71E & g AY Fu)e] pHEAR
Table 3. Measured pH values of developed analyzer
for reference solution.

pH 400 pH 7.00 pH 10.00

measwred | error | measwed | error | measured | error
1 4071 +).071 7.089 0089 1 10120 | +0.120
2 4,046 +0.046 7.012 0012 | 10299 | +029
3 3932 -0,068 6.945 -0.055 9915 | -008%
4 3959 -0.041 7109 +0.109 9945 | -00%
5 4099 +0.009 6.9% -0.005 98 | -01%
6 4.063 +0,063 6974 ~0026 | 10040 | +0.040
7 4137 +0.137 7077 +0.077 9992 ~0.008
8 4020 +0.020 1.0%5 +0025 | 10044 | +0.044
Eav 0.068 0055 0.097
i 0.064 0.055 0.125

gttrue value)@9] 23He), AL A en) 2 RFEHA
0)8 JEMYT HF 2AE ANY wE 239
A& AHgadn 24208 B pHEH M9
Hu FFLAE 009792 pNa', pCa % pK'9] A
JEAE 47 0171, 0135 2 01212 yebgct pH
240 W& o2 AsHdY FHeA dax A Y
BT vy ZAG g&9& Rolx vk o A
g J1E £47) A vizd £ 9, pH%Xéel 34
71 A2de Ad oaE 01300y B =89
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Table 4. Measured pNa' values of developed analyzer
for reference solution.

pNa' 000 pNa' 100 pNa' 200 pNa' 300

measured | error | measured | error | measured | error | measured | error

0174 |01 L0 0076 182 |0J8| 278 |27

0179 | 01| 1060 0061 219 |18 24 |-0X6

008 |-008| 095 {0015 18 [01PH| 320 |02

0063 {0063 0910 [-000] 198 :-00%2] 3000 | 0000

01521 094 |[-0076) 2061 |-0061] 289 |-0101

15 |05 1046 [-006] 182 |-018| 280 [H0IM

0100 {0100 1065 [+00%6] 1957 (008 287 {013

oo |~ |o o] oo —
)
=
&

0100 {0100 1067 (0067 18B |-01%5] 2813 |-0187

e 0121 0088 0092 ol
o 007 00% 0089 0151
E 5 7% $) 0@ AL Fule pCa” S

Table 5. Measured pCa” values of developed analyzer
for reference solution.

" %

oCa 100 | pCa 200 | pCa 300 | pCa” 400

measured | ermor | measured | error | measured | ervor | measured | error

100 (400] 190 |-000] 280 [-0120] 410 [+0I0

1000 | 0000 2200 [+0200] 3040 [+0040] 4080 |+0.080

100 |-0080| 1920 |-0080] 3000 | 0000| 390 (0080

LI60 | +0160| 1840 (-0160] 2920 |-0080; 4200 |+0.20

L0 [+000] 170 [-0280] 3040 |+0040] 4200 |+0.200

10 | A000| 1800 (-0200] 2920 |-0080; 4120 |01

L1600 | +0160| 1920 |-0080] 3000 | 0000| 4120 {+0120

OO ([~ SOV | | Q2 | 6D |

080 | 0160 2040 |+0040] 2920 |-0080] 4120 [+01D

0090 013 0060 0130

e

00% 0139 008 0082

Q

® 6 71F §9d O A vl pK'EAHG
Table 6. Measured pK' values of developed analyzer
for reference solution.

oK' 100 pK' 200 oK 300 oK' 400

meastred | error | measured | error | measured | eror | measured | error

0971 |-0029| 210 |0110] 3049 [+0048| 41H | 0184

0971 |-0029| 1982 |-008; 3000 [ 0000f 403 | +00%

1067 |[40067) 2109° [+0109) 2947 | 0053 3971 | 0029

1023 |+0023] 185 |-016; 3013 {+0013] 3772 | 028

0971 |00 190 |-00%0| 31% [#01%| 418 | 40IB

09% |0014] 190 [-0080] 3146 [+0.146] 4000 | +0.000

0900 |-000] 183 0137} 2901 [-00%9| 389 | -0161

1012 [+0012| 181 |-0149 3135 {+013%| 408 |+008

0030 0107 0078 0121

o [P ooj~|o|u|u|w]eo ]|

0034 0101 00% 0143

(b)

a3 7. 0 Add 24719 () AN
(b) 79 AR

Fig 7. Photograph for (a) the sample chamber
and (b) the exterior view of developed
electrolyte analyzer.
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