12-1. 9o e 4 olasis 5 0,93 1397 Jidauwl g cpoug Wl Salgs 9 il HwIdgo alxo

A9 31 ol doliols 93

Ol g g Colu owiige

www.smeir.org

/4

dpdioli ouijdl b (s (5315 509501 S ansiild i ju8 Seuy

2 3 ES . *2 A 1 1 £
Yl Eels Lo a0 ¢ “ 56 oo (g ¢« (0L o A 10 50
ST STyl ey o Sig 5l5e wsy] sl IS gpmtils -1

ST ST olR2ils (Kl piges ool -2
m-modabberifar@araku.ac.ir 38156-8-8349 .51, *

XV alio wleMb!

"

S g, allie
1397 ols 5 12 il o
1397 ol o 25 Oy
1397 g0 icole yo @il

9 5L aseis ©)a8 b aael el o Sibinlg SN Sl b s S5 0sSSl o8 SO Al e diges SO ellie cpl o
St 90 e culends hSCas eaizal 5 bl Lol isu g0 5l oals ill 50950l sl oads aSl)| 392 g0 diged & Cad 3aS (gl
odkinw 3 518 g0 (boog iUl ol onii) 5 Cunl 0,8 B Sl slaog Sl glls jeilinl wlads wisle Wi gla e o8
w35 & e JLatl & S5 0y ()5 2050 comes (ST 2SN U 3 51 o053 (S S 5 S0 (55 e

oz palS 5 anseis Oy08 e bl vgasee glad b J S glapins ;0 oslaiul (glp canlie j05SSl 1M g 505 352 o5 lgunls
4Bl Spuge 055 gl a4 S8l S Wiy il S Slagins 5 ygize 355 5 05 S5 & JFion 55 BTN
9 g, mSUl pl le Ssbiwly iS5y als o U el onss jpome ol (slaog i8I g 005 108 (slaog xSTI s oy 09 2SI b 0585l
SS9y Yo anseis Syad B sd o5 10650l (godiztn B 5 0ni nF (slang xSl a5 ogdle 4y 05l (295 sl alS A o (AT Dy08 Sgugn

Siel oaizad

15 glas aiiiy onims oles olislkes] b el sad b)) ol o Slas g oo aislu 4l Sguge 1055l @@h)] SAiges
] e Aigas 4 o ansedd 508 04 5 Uas 2alS 5| (ST 45wl e jeg,See 1 jansetd &0 g ieg Se

Resolution Improvement of a Capacitive-type linear Encoder with Untethered
Slider

Maryam Taleb Shamsabadi, Mehdi Modabberifar” and Mohammad Reza Sheykholeslami

Department of Mechanical Engineering, Arak University, Arak, Iran.
*P.0.B. 38156-8-8349 Arak, Iran, m-modabberifar@araku.ac.ir

Article Information Abstract

Original Research Paper
Received 02 June 2018
Accepted 16 August 2018
Auvailable Online January 2019

In this paper, an improved sample of capacitive-type linear encoder with untethered slider is presented that has
higher resolution and lower error. This encoder has a simple structure consisting of two main parts, stator and
slider. Both parts are made of hard PCB. The stator has a sequence of four-phase receiver electrodes and the
slider contains two-phase transmitter electrodes. The electrical energy is supplied to transmitter electrodes by

the electrostatic induction. Therefore, there is no need to connect any wire to the slider. These features make
the encoder to use in limited spaces. By improving resolution, smooth and precise movement of motors is
facilitated in the closed loop systems. Thus, the improved encoder is equipped with two ground electrodes
between the receiver electrodes and induction electrodes on the stator board to reduce electrostatic interface
between these electrodes. As, output error goes down. In addition, the step of electrodes are reduced to
increase resolution. Making an experimental sample of improved encoder and testing it, showed 15um error in
1pum resolution. This indicates, the error and resolution are improved than the previous one.
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Linear encoder
Resolution improvement
Untethered slider
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Fig. 1 Schematic diagram of the proposed capacitive encoder
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Fig. 2 Charges induction on the four-phase electrodes
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