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Abstract In this paper, we proposed a high sensitivity sensor that can detect the concentration change of Nacl
aqueous solutions by using a slot coupling capacitor resonator in sub-microwave band. The resonator applied to the
sensor consists of a parallel plate capacitor connected to an inductive slot utilizing the ground plane of the microstrip
line. Based on the measurement data of the dielectric characteristics according to the concentration change, the
resonance frequency was determined in the UHF band where the concentration change is evident and the Nacl
aqueous solution is inserted into the capacitor. Based on the simulation, the proposed resonator was designed and
fabricated. The concentration level was varied from 0 to 400 mg/dl as 100 mg/dl step, and the transmission scattering
coefficient (S,,) was successfully measured. Experimental results show that it is applicable to the concentration

detection sensor in Nacl aqueous solution by obtaining minimum 1.8 dB(S,,) at each step.
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Fig. 2. Configuration of the proposed sensor and
its detailed side view

X aPal npe|ARZEYHR Alo]9] 4 725 &

9E A 2 oltl. o} 7)o 4 PLA(polylactic

acid) Z1H|o| U (container) = 77 ImmE ztoH, -8

3} =AF-S ¥35Hs MUT(material under test) BH2~

(box) & ZHol A PCB HE=9o ®|#|gta o] =4
|

&AM F8de] FA(g))E SR A Tl
PCB BE9] #ol(hy)& PlolARAEPN R} S35t
o] A7eIUA AF FE Aol Fo M DGS F71 7|9k
AFAFEN < Foh

Pr P2

aoaal

= Ls —

4 | B
]
Cs

Rso

W

Rsa

Fig. 3. Simplified 2—port equivalent circuit of the
resonator



w=iA A9 AlLE

DGS&A7|E E3tels vo]azAEY Ao 2 ¢
ZHport) 57F3] ZE Fig. 3914 & & ok 57132
g o e M Zolo] me 14%1 NEEEC LD
AA WAl S A 543 2 A E(shunt) 7 34]
H2A(0,)08 TR 12 JdYHs JRe ol
S Ao} Aol F FFE T4 Fon wjAE
th. €, PCB BES] 8¢, )3} 20(h)dl &3
o L, & vlolazsegdRi x5 498e #

rﬁ

JEL

29 QEEzolth Ee APAF(KE vholaRsE
BHRG FE4 R0l A7) Hmagnetic) 27 5
F& e, F2 RE ol(h)9) FFS vt @
AAsh TAB Abo] 82 DGS TA/1E S 0R B
Ag, 2 2 AYUAL,) 9 FHAS TP
she Bam ANNE SO, FEANN £84
22 Uehie ARER,, R, )5S 99 928 74

Aok 39 F=4d L) © €79 F(g)H 4
(I)ell whet Gafziet, AYARA=(C) = FBd A A
HE A=A Ateld HA(g)H WA=
(hy Xwy), 183l Nacl 57899 FH5AF 55
T9Th T899 EAS YElE EATHES ARk
(conductivity)o} EHs #AAE 7HA 3 92
A (resistor) &2 FAIBIATE R, v 0 mg/dle]
= YUE= Adelal o¢t WERE d49 A% R, =
S S7HE wE 37t A ghs UEhiE w27 5
VR E kel 7”\515}

Fig. 39] 57132
AdZ A4 9l

E___

r
I

1
HUF
o

> k

A ]

b

rir

[e

u
off LY iy ox
e SRC A -

2
>

sze %ﬂﬂw A7k Fee ko ool
o]9}7](band stop filter) 54& zt=th
1

“ = v Ls Cs

—~
)
~

ol TN Py A7) TRV E4
A% 5(R,,, R0l AeHA =L, 8H9] F=7t
7kl wet A3H(R,,) ghol AastEE WA
7 ARG &, sk WEkE AgAadld HEd 5 3
o 2, HEeE Rl duRias 2Kl €
a 232 E Az 9&FS 5, Ktol S5 HE 33

1 oIl Wi e
ATk 2, 8949] B s
M= BE SollE <

FA% F ta Whslel 5 S,
o)E 44T, o F217] 4
o,

3.2 Fx17] AA

Table 19 Nacl &9 FAAAEE o]&3to
T0MHzA A 31718 AAgTH A )= FE A9d
(L) ARAE2(C)el e DGS 7719 %2
719} FHEA o] A77t AAR 44 PCB RES
o] g3t 502 AR ZOo R mlo|ARAEY MRS T
gt} PCB _H_Ezq E%O](h S 7HEA e AL AR
04 =2 H(K)g % gt} =9 W= A

[\~
)
[
i
oM,
o
w
=
é
j,‘Z
§
-
N
3
>
Ir
&

A7E(12,1314] B

oljoltt. o8] o5 E*é% 7)E
= A==} A}

o] BFgA o]
.=10)& 2= Taconic CER-10 9] 7%, wi$
T wed Wl SAS yepdth oA el
0.63mmE 7%+ Taconic CER-10 -8R EE o] &3}
s AEIRE AAgT WA 0 mg/d oA, AEAF
(5,)& AlEdoldsta H243lstsitt. Table 3o 27
wA #e] YA ArES BolE
FEHE 04~1 GHzoll 244 A=z
ASAF(S,) S £ F Atk 3 FA5E 7o w
5 = #4 25dB o) Aol
2 Foldl A7) e ¥



2525 ANANE FANE o188 Nad +89 3= 4% 33

2718 o831l Fig. 5014 B EAle Ao] 48

o A714 vxel o Aol AnE % % e
LOE+003~2.5E+003 27] W 9|2 =A% Ao 24 7 .
3 7)ol sgag wwA ek BHE ek s
oleldt A B 580l fAEAo] WalE A | p——
AT AR W e E I DGS B70] AEEA 5 -1;;::2:;::
AR vl olold 4 = L& FPS AT N

Table 2. Transmission coefficient (S,;) over Nacl
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Fig. 4. Simulated results of Transmission coefficients
(.S5) over Nacl solution concentrations
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