MFANFIVINTNTTIDUNAMTEUATIHTD TN 28 aUufl 2 w.8.-.e. 2561
The Journal of KMUTNB., Vol. 28, No. 2, Apr.-Jun. 2018

UNANLIRY

MITMIANRAYAAIFD VA YU FUDaIUTUIRUAN TEREAE I

Wuss euing”

INYIRYFIMWUN UMINYITHUATNUY

* fiwususzanunu nsdnwin 06-2879-5359 Biua: pantre@npu.ac.th DO 10.14416/j.kmutnb.2018.03.011
Suile 1 NOWAIAN 2560 meuiuile 27 NINHIAN 2560 weunsoaulay 26 furaw 2561
© 2018 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

UNANED

uneyEtiaue 2smAedtddewesdyyaituearhonlulnunnssuaiidsi Tnsendendnnis
nynddifesiduoaholuannydui uarldinedanisesnuuuinasdeinsfuauuudon Tassadanas
MinaueUsznouiesasmdn Ao 19958nMAIEBILUY 2 MANA waraTnIedyMANEHIY Fsanunsn
sessumavhanuresdyaadunaldtidygnaduuiniazay kanshaemahnurena e useTUwn
HSPICE Tnglduuudnasanisndfiwesuas BSIM3v3 sy 49 walulad@uea TSMC 0.18 um wuil Aaaudfves
2asannsavnnulFATiTenszuaBunanie (500 nA-100 pA) uswilmAssh (1.8 V) Snsinisuslnamdusii
(0.15 pw) fiAeunirauaunnudlinugs (50 MHz) wazanuaaardoulunisuasdyanaininfesay 1

FINANITTIABINITVINNUYBINAINALAIFDAAGDINUNG B

ANENALY: 2ITUANRAYMAIARIVBITYIN, N1IEBUGT, 1ITUNIAIADS

N1591989UNAIIN: Wues laufiven, “wsasmeaefsiiasaesssdyyiuidueavinnululuuanseuaniawi,” 279575399775
WzIRUNAINWTTUATIYED, UN 28, atUf 2, NN 391-402, 11l.8.-3.8. 2561.

391


http://dx.doi.org/10.14416/j.kmutnb.2018.03.011

P. Kompitaya, “A Low-Power CMOS Current-Mode True RMS-to-DC Converter.”

Research Article

A Low-Power CMOS Current-Mode True RMS-to-DC Converter

Pantre Kompitaya®
Thatphanom Colleage, Nakhon Phanom University, Nakhon Phanom, Thailand

* Corresponding Author, Tel. 06-2879-5359, E-mail: pantre@npu.ac.th DOI: 10.14416/j.kmutnb.2018.03.011
Received 1 May 2017; Accepted 27 July 2017; Published online: 26 March 2018
© 2018 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

Abstract

This paper presents a low-power CMOS current-mode true RMS-to-DC converter based on the
translinear principle of CMOS operating in a saturation region. The technique used for the design of the
realization scheme was the implicit computation method. Its main conversion circuit structure consisted
of a two-quadrant squaring circuit and a low-pass filter circuit. The circuit can be used with both positive
and negative input signals. Simulation results were examined using the HSPICE program with model
0.18 um BSIM3V3 level 49 TSMC CMOS process parameters. It was found that the circuit features could
operate well in a wide input range (500 nA-100 pA), with low supply voltage (1.8 V), low power dissipation
(0.15 pW), and a high bandwidth (50 MHz); and the error of conversion accuracy was less than 1%, well

in agreement with theory.

Keywords: True RMS-to-DC Converter, Saturation Region, Squaring Circuit
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AnENUR [20] [25] [26] iaue
wanmsiildeanuuy Class-AB
transconductance Translinear Translinear Translinear
wealuladueansiadaines 0.5 um 0.35 um 0.18 pm 0.18 pm
useulrdes 15V 33V 12V 18V
Ndenainvenszuadunm 12 pA-22 pA lais1891u-20 pA 2.5 pA-30 pA 0.5 HA-100 pA
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fufiulseq 125 nF 0.01 pF 300 nF 50 nF
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ISE9NITUALUU NPONLUU 2 M Meuen 0.55 V
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Aeuaniudy 1, =l,=l, 31 1 pA
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- Mussuluda
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ﬁqqmﬂ (50 MHz) wazdauuiuglunisulasdeyyio
fishusznoumpandaus 1 8 10 LiAudosay 1.96 39
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