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ABSTRAK

Pada penelitian ini, dibahas mengenai bentuk sensor yang digunakan untuk
mendeteksi kadar gula darah dengan metode non-invasive. Bentuk sensor yang
digunakan adalah berupa ring resonator karena mudah dalam pembuatannya.
Perancangan bentuk sensor tersebut berdasarkan perhitungan rumus dasar
mikrostrip dan dengan software HFSS dilakukan perancangan dan simulasi.
Pengukuran dengan simulasi menggunakan jaringan tiruan manusia dalam hal ini
ujung jari telunjuk manusia (Tissue mimiking phantom) berupa replikasi sifat
dielektrik dari lapisan kulit, lemak, darah dan tulang. Perhitungan sifat dielektrik
jaringan tiruan manusia tersebut menggunakan model cole-cole. Analisa cole-cole
lebih akurat dalam menentukan spektrum tissue. Sensor ring resonator ini bekerja
pada frekuensi 2,4 GHz dengan sensitifitas 5 mdB setiap penambahan 1 mg/dl
kadar glukosa darah pada simulasi dan 13 mdB pada pengukuran. Selain sensitif,
level faktor refleksi S11 yang dihasilkan berubah secara linier. Perbandingan
antara hasil simulasi dan pengukuran adalah 1: 2.5.

Kata kunci: non-invasive, ring resonator, cole-cole model, tissue phantom
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ABSTRACT

This study examined the form of a sensor used to detect blood sugar level by non-
invasive methods. Furthermore, the shape of the sensor used is a ring resonator
because the electric field there are two sides of the ring, namely the upper and
lower sides and evenly distributed in each part so that it can be used to interact
with the test material as a sensor. The sensor design is based on the calculation of
the basic microstrip formula and the HFSS software designed and simulated with
parametric method. The simulated measurements using man-made tissue, in this
case, the tip of the human index finger (tissue-mimicking phantom), are a replica
of the dielectric properties of skin, fat, blood, and bone layers. The calculation of
the dielectric properties of man-made tissue using the cole-cole model, in which
the analysis is more accurate in determining human tissue phantom, was carried
out. The ring resonator sensor works at a frequency of 2.4 GHz with a sensitivity
of 5 m dB for each increase in blood glucose levels of 1 mg/dl in the simulation
and 13 mdB in measurements. The reflectivity produced by S11 is not only
sensitive, it also changes linearly, and the ratio between the simulation and
measurement results is 1:2.5.

Keywords: non-invasive; ring resonator; cole-cole model; tissue phantom;
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