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Abstract

This paper presents a synthesis of current-mode PID controllers employing current conveyors
transconductance amplifier (CCTAs). The features of these controllers are: the output parameters
can be independently controlled by passive elements and electronically controlled via adjusting
correspondents bias currents in the PD and | controllers, circuit description of the PID controller
which is simply formulated. It consists of 2 CCTAs cooperating with 4 grounded resistors and 2
grounded capacitors. This proposed circuit is very suitable to be developed into an integrated
circuit. The given results of the PSpice simulation of bipolar transistor structure and IC AD844 with
LM13700 agree well with the theoretical anticipation. The maximum power consumption in a
closed loop control system obtaining the PID controller is approximately 0.998mW at +1.5V and
0.132W at +5V supply voltage, respectively, and the results of experiments with real equipment
on the trail NI ELVIS with LabVIEW software are consistent with the theory as well.
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1. uni
faaruANkUUdndIuTIniuUIHusuasy
ayWus (PID Controller) LJussuuAIUANLUY
dounduideuldlunszurunisaivauly
gaamnssuagsunsvats esinazainlunis
panuuy Melumsuiuusinudnvuzianglund
avdiuveIiInIuAL wavsiAUsenda [1] 62
AuAY PID Usznauseimewiisans fio faemuna
wuudndlu (Proportional: P) Ai7A3UANLUY
USHUS (ntegral: ) wagFIAIUANLUUBYNUS
(Derivative: D) Fadugamruauiifosnisufunss
audnuazianzluudazdlfivagan danns
Suussandnuaenely uiazdiunisauauly
Wnuszansanlaedramunzaudunisaiuau
Salusth n1suuusedndruiudunisusuanmia
Y9ININOUAUDIVDITZUY UIHusilun1suiuuss
Aianaraliianas wiriagylaluannizasi was
oyuiiunisusuudanisnevausstaagliady
2] Saduitvensu uazldfuegranaunaussuy
AIUAY
9nn1sdTaunan3deildinameuns
TudhuiiAeadesiursasimuny PID segunsal
won7ANAIY 9 urnuY 919U eodusud
(Operational Amplifier) [3] 7995%818A311 1"
dal1unszua (Operational Transconductance
Amplifier: OTA) [4] 29a5@1gw1unsgika (Current
Conveyor: CClI) [5-7] 199TATENIUNTE wa T
anunsamunulanignszwa (Current-controlled
Current Conveyor: CCClI) [8] 7995U818@18N 1Y
nszuadIiIuANIITaIuIsaAIuqUIY
Asga (Current Controlled Current Conveyor
CCCCTA)  [9]
195U A UYUININNARIINTEULa (Current
Differential  Buffer CDBA) [10]
2asvETUTIIINRAINTLaTianLarUALLE
AeNsva (CCCDBA) [11] uagaasvenetaundu
nsegud
Amplifier: CFA) [12-13] WJudu Faudieasiingnn
u1fuIzaINITnAIUAENIs e flidae

Transconductance  Amplifier:

Amplifier:

@
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(Current Feedback Operational
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ARAN WL
PID [3]
PID [4]
PID [5]
PID [6]
PID[7]
PID [8]
PID [9]
PID [10]
PID [11]
PID [12]
PID [13]

PID fithiaua

KA X %X % % % x|
LUK X %X x A% X X X[
ANRNE SN N NN N AR N S
ANE R I N N N B S NAANE N =
UK X X X X X X X X X XO

U m./. 2005 R. Prokop wag V. Musil [14]
lafnduuasinaueaunsalidinnseiing
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nszhddInNIuAIINU (Current Conveyor
Transconductance Amplifier: CCTA) 1ugunsal
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Hagtumadalnunnszuadldiuanude
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Frendsny uaza99sildliide s avSusniy
ndedu waiaveslnuanszuadntade iy
Wnungvean1sduasigiisasiulnuansyia
dlosandeldivievlumudnenimunniy wudl
g1un1591971u7in 31937 (Large Dynamic Range)
noUAUDIA QML UNAINLAEINTT (Higher Signal
Bandwidth) a3 utd w81 uga (Greater
Linearity) N1599NLUU1935t38U418 (Simple
Circuitry) wag fl§nsnsauldesfdsnutosnia
(Lower Power Consumption) [17]

Mnwdnnisuagmgraiinauludisiudl
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duasziasatuny PID Tulnuanssuadniedsas
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19asarunsaneldauldusimainideule way
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NIUTALMT waz9astaiion CCTA slusunsy
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Twdeluviownainiues AD844 waz LM13700 11
otlu CCTA Wuasiiniuay PID Mnaesuuyn
NI ELVIS Il ¥ @ 9US¥ v National Instruments
#8301/ u31 National Instruments Education
Laboratory Virtual Instrumentation Suite $9u1U
TUsunsu LabVIEW
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2.2 nsduATIEfiAuANAIY CCTA
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