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Conductivity Meter with Carbon Electrodes and Application for Densitometers
Technologies for a Practical Densitometer
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2-pole electrical conductivity sensors with chemical resistant carbon electrodes
are developed in 2002. These sensors are installed in the semiconductor wet
process and used as a densitometer practically. The electrical circuit for 4-pole
measurement was an innovation which improved the interface problem to the
any 4-pole sensors. Single component concentration of HF or TMAH is
measured from the conductivity, based on the precise measurement of
conductivity and temperature, via individual temperature compensation of
conductivity. Etching or developing solution should be controlled severely. Needs
for monitoring solution based on the application of conductivity method are
increased.

EU®HIC

HfkYy 2y PO AT, G LTy T IO,
BHHEOKEEPHNENT WD, N5, B % H
BT TR SN D 2 ED% L, REEOBEME,
BLUBEORBEOOIZ, BEHDPLEL IND, B
B TlE, TORELEJRERLEOMBEIE LN, BEXUR
R SRR DA B DR TH D VTN A L
(BRI S N B EA e allE T, RS
T, A I THEICTOL ZACHARD B 720, H—
B3 DM EIIIR PR VLD E RS> TWh, £
OFE L L, SEARHIm S8 5 o R RE C -8R &
IR TE v, — ), =KL, 7vEEZ I L
T 5 WEORET VA )AL S Y, FiHAKMY b 4
HTWEEDSH L, 22T, PEARTO LR T, EHENIC
BHEINTWD, 71— R BHARETTOWREEFFEEL &
77V r—33 2 IZOonTikRb,

52 | Reaclout No.47 December 2016

ABROBRIEE

KGF1%, 2 OKFE T HUEOBRFIE T % 2, #9104
FED TR S, MK ERTIE 7T R, BRI
T~ A FTABMOSAI L L TV Do TD0, Kkl
PEH LR TH D, BIREAIKICERT D L&, Ko
FOEEFZN, 77 A4 4 V2N CRIAI L, KT OKE
B, XA FAA G ORI IZER LT, BuEFHO R T A
F VR BHESE TV L, FHEOFHFAHALT ~ ) 7 4 (NaCl)
% EDA G G, WA TIX100% FEHE L T\ 5 28,
— kA ORI (AgCl) 7% EENIZEEBES 5 7215 T,
EEAERIZERL 2V DL H L™,

KBERPOAF 1%, BFICEY 7 —ay e ZIIRE T
5DT, COBEHBRTHAT 5 Z LA TE S, KER
DBELILERIIZEAF VORE LB XS S IKFET 5, B
SAEEHRIIT TN 2] m*OTIRIZE ) 1L 7o
LG L, ZOHAEZS/ mTHET,

*1 0 BMEE AgCl 1.93 mg/L NaCl 26.43% 25C (L fEEE 2



HORIBA Technical Reports

ET3M0)

2B EAMEE D S UOERBEE

KB E W1 OB, —EOBEZHITTD, &
BRI KB TP OBFUET—ETlE R, Bid —EL 3%k
570, FREROERIGEBLIGERIKGET 5, B
EREWTIE, BB ZNENET LA 12X - TiHD
NTHEY, EWIZHTFOFBICEBATE 2wz, BET
THHOBMAZF DA LBE, bW ERAERE T
Th0THb, BA_EBIIELRMBEO 2> 704 L [H
U E R L, B L & D ICEMES SIS E TS 57
B, KEWFOBEN (BNOAR) BMET LT, TDIK
REIC 2 B &, BIRIEHN VWO T, 20 TlE, BmICET
BMNEEIMLC, KKERFOA 4 OB %, SKHET
ELTHIIT 2 AT, BREEELZUEL TV L, BR
TEEBOA =50 A iw CTEEN, AR W
E, BABRECHREVIZEIEMSEL 20, #EE2 D
% TE& b, COBRETELRERD B OHBCHEEII R
5o

AMRETTIE, I 2 FI S Sk (L) (2N R, 2R
s 2 B (BIEMR) 2 Bt IR E L T 5o KiE
WHOBERICEDFRI N EMELZHRHLC, it E
ATHLEFEIS L), 2METIREREIET § 250w
BRIEERIZBWTH, EMIEIIHER S %, Figure 1134
WEDOERE T EBEFTTHLZ LIZLY, EREDOD
LELSULERPHBONDL L 2RI TH S,

MBFETIE, BROEBORELZ T TR, 57— 7 VoI
P, BHEGOEIA T v vV TELFEDD B, B
FHOWRVWERFELFATIE, BROERICRL ME)
{, BWEBLIEEROBEIIITFHETH S, 72, #il
MR EBIRMEZ IS TCELMER DL, L L, Hoh

H— R ABBEREEROERM

50000 = 50
qm 45000 | = BAESE A1 45
§ 40000 1 ~BEESE . / 40
= 35000 ). ——E2V) Ex OBERGEE A/' 35

o 30000 P /7
i 25000

NN
o O,

w
o
ZEFR HAHPH S/m

ﬁ',zoooo

" 15000 15

12 10000 |~ IS Y

B 5000 5
08 10 20 30 40 500

ZREXEEER S/m

Figure 1 Current, voltage signal and current divided by voltage signal
of the 4-electrode carbon sensor
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Figure 2 2-electrode carbon sensor

Figure 3 4-electrode carbon sensor
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Table 1 Extracted metals from the carbon surface by Hydrogen
chloride

BRRICK BHHE  ppb

R % T30 1H 7H
Fe 110 110 97
Cu 1.9 1.2 1.4
Ni 0.32 0.36 0.36
Cr 0.74 0.76 0.66
Zn 9 11 8.5
Ti 2 2.1 2.2
Al 14 15 16
Ca 33 36 31
Na 250 260 260
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Figure 4 Electric circuit for 4-electrode conductivity measurement
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Figure 5 Conductivity characteristics of concerned chemical solution(S/m) (Measured by
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Figure 7 Conductivity of the phosphoric acid at 25°C
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Figure 6 Example of the temperature characteristic of the
conductivity of Hydrogen Fluoride solution KOH 0-20 Na2CO3 0-12
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