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CC1I - based PID Controller
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ABSTRACT

In this project the proportional plus integral plus derivative (PID) controller employing the
second-generation current conveyor (CCII) as active elements is developed. The presented novel
PID controller has grounded passive elements that do not need passive element matching, and
realize independently adjustable PID parameters. The performance of the controller is verified
through the experiment with DC motor speed contro} system. The results are agree very well with

theoretical.
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2.1.2 MIAWYUUVUNTS (Proportional - Integral Control)
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2.1.3 MINYPUNUAA ( Proportional — Dertvative Control )
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m(t)=K e()+ K, r,s (23)
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ADB44—SPEC ’ F' CAT' UN S (6 1, =257C and Vs = =15 ¥ dc. unless otherwise noted.)

ADBPADSA ADsHB ADRLIS
Model Condithons Min Typ Max Mia  Typ Muax Mia Typ Max| Unk
INPUT OFFSET VOLTAGE! S M S 15 S0 W | uv
Toary Taax 5 Sy 75 20 135 s | v
vs. Temperature 1 1 s 1 5 pv g
vs. Supply SYI8Y
Lhitind 4 20 4 19 4 pol [T
Tun- Taex 4 4 1 4 2 ey
5 Commean Minde MY SITAY
Initial m 35 10 bl 1) 35 pvy
Tunv-Taux 10 1 20 10 35 wvy
INPUT BIAS CUURRENT
Input Brs Current! 2 50 150 250 LU b nA
Tan-Taux EI Y TS 110 1w 25| pa
w. Tempasalure v v 15 2 3 BATC
. Supply SV ISV
Ininal 175 254 175 2 175 250 | nAY
Tuns-Taax 2 o) 2 2 W | opAY
v, Common Made Vig=210v
Initial iph Levi L 116 @0 180 DAY
Tary Tanx 1o 1 150 B2 2 | pAY
+lnput Bias Cupremt! 1% Jua L ) Lag oy nA
Ta Trax 30 i 5 W 1| nA
vs. Tempetature 3 3 T T 15 BATC
vs. Supply SVAARY
Initiol B 5t L1 1 b 15 | pAY
Ty Taax 1 joy 120 10 2w | oeAY
. Cotman Mode Yo =210V
Initial i 15 Wi 120 o 15 | nAY
T Taax 130 L3 [ HY 3w pAY
INPUT CHARACTERISTICS
Input Reristance
Inpue bl ns 50 af 5 5% 4]
+Input H 1" 7 " ¥ 10 MQ
Input Capacitance
-Inpar 2 2 > oF
+Input 2 2 2 rF
Input Yultage Range
Common Mode E3 L LA 0 110 Y
INPUT YOLTAGE NOISE 11 kHz 2 2 2 oV Hz
INPUT CURRENT NOISE
Input P21 EHz 10 L 10 pa~HE
+Input t1kHz 12 L2 12 pA~HE
OPEN-LOOP TRANSRESISTANCLE [ Yaor=2Iny
Ryan = SHriy 2.2 I 28 3 22 e MQ
Ty Tawx Ly 2 15 2.0 13 1 MQ
Transcopaitance 4.5 4.5 4.5 rF
DIFFERENTIAL GAIN ERRiOR® f=44MH: wos XU D03 L
DIFFERENTIAL PHASE IRROR® =14 MH:z nES 15 013 Duogres
FREQUENCY RESPONSE
Small Signal Bandwidih
Gain = | Note 3 A an ) MHz
Gain = 1 Nute 4 » 3 1 MHz
TOTAL HARMOMIC DISTORTION | 1= 100 kHz,
2 rms® ms X (U35 %
SETTLING TIME
19 ¥V Vurput Step 215 Y Supplies
Gain = ) oo ing ) U] 1wy ns
Gain = iy gt 1wy Lk L ns
2V Output Step 5V supplics
Gain =1, w1t 11y 11u 11w ns
Gain = Lo, e 1t 100 10 1o ns

1 1 quansAvesleFiues Apsas
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ADSHEADSHA ADSJIB ADS4sS
Maodel Conditions Min Typ Max Min  Tvp Max Min Typ Max | Ukt
OUTPUT SLEX RATE Ovendrivin
Inpax 1200 2w 2o 200 12i 2ioi Vs
FULL POWER BANDWIDTH
Ve = 20V pp® AR 35AN 20 20 20 MH:z
Vopr =2V pp? Vg=125V 20 20 M MH:z
THD = 3%
OUTPUT CHARACTYRISIICS
Voltage Ryasp = %102 10 11 10 11 m ) Eay
Sheft Circur Coreent & 8 S0 mA
Tagne-Tnax (1) A = ma
Crutpue Resistonee Open Loop 15 15 15 [H]
PUWER SLIPPLY
uperating Range 4.5 Tin 43 118 +4.5 15 3V
Luieseent Cument L 7% X s 6.5 73 mA
Tae- Tuax 1A A5 15 RS a5 a5k ma

MO TES
"Ratad potkmance sfizi s S minuse w son-up ot T, = 2570

Fnpun «agnsl 2R mV popoaces b TRES fding 0 0 b 1 42 Ve TRES emp By = 008, R R2 = By

"Inpue signal o dBm, 1
{Enpun signel o dBm, g =10 pF, Ry = S, R)
Cp=aepE Ry = S0y, Ry= 0 ker, B2= 1 EGhn Figene 2

= e pl K= Sy, R o= S0 0 B2 = S0 5tin Figore 2
SpcHications subject De changs Wit

= 10 pF Ry = 5o i, i o= Sam (g, R2 = S0 0 i Bgare 2
why {2, R = 50 12 in Figure 2

W ey Al i and AR spe il atns 2 wuanantad

11 2 anauiifuaslofiues ADs44 (so)

CONNECTION DIAGRAMS
16-Lead SOIC

S-Lead PDIP (N} and

CERDIP {)) Packages

S

NULL {1] a ADD4A

[ e]NULL

OFFSETHULL E

(R) Package

.
NG [1] » ADBS4

N ]
ne [
+IN E—] "l
nel[s] =7

v

TOP VIEW
NC [} iNof to Seaie)

%] ne

6] oFFSETNULL
1__-IJV+

9] NC

[12] ouTPUT
[i1] 12

[10] NC

FofNC

NC = NO CONNECT

110 3 lofues ADg44 uansdumiusna q 2w



Figure 4. Simphfied Schematic

71 4 2993 meluvesloFiues ADsas

AD844

ABSOLUTE MAXIMUM RATINGS'

Supply Voleage | . B S EAY
Power Dissipaton® . . P N hnw
Outpur Short Circuit Dur.mon . e Indefinite
Comnon-Mode Input Voleage . LRV
Differential Inpur Volage e Lo AV
inverning Input Current
Continuouws ... .. . . 5ma
Transient . oo 10mA
Storage Temperature Range 1 Qs ~65°C to +150°C
N, Ry -65°C ta+125°C
Lead Temperature Range (Seldering 640 secy . . . 300°C
ESD Racng . . . AP R 11 CURY

HOTES

"Stisans ebove thise lised under Absohat SaSionm Ratigs may <onst pems-
nent damaye o the detice 8T ek Gf Y el condiions sbote sy
indysted i the s retiome] sections ol this speaficatnn i oot impled Exposun
1o abiosRu by MAKiBIU fuing o dieans Tor cshnded prids mes allvd dovice
tefiebulity

38T cod PDIP o kaner tyy = 000N

Rl aod CERDIP Prokage 8y, = § 0%

PeLyad SOR Paokagr Sy > 1005 W

METALLIZATION PHOTOGRAPH
onmt Dumey G larest dirmemi s
Danwns i shown i indhes and mdlioe wis).

FUBSIRATE CONNECTFD TD +¥;

ORDERING GUIDE

Temperature Package
Maoded Ranire Updon*
ADSIAN —40°C 1o +35°C N-&
ADRJIACHIPS -40rC o +SS'(' e
ADRIIAD =4 C o +85°C Q-8
ADSHBG 4\1‘( to 42 0-3
AD&44JR-10 0 R-1%
ADS4JR-1-REEL 13" Tape and Rael
ADS44]R-16-REEL? 7" Tape and Reel
AD&JIISCHIPS Die
ADSHSQ - Q-8
ADS4450°532B =33°C to +1254C Q-8
5062-58944000PA =535°C to+]25°C QK

N = PDIF, = CERINT, K = Small Dadine [ 080

CAUTION

ESD ielectrostatic discharge) sensuive device. Electrostatic charges o high as 4000 V readily
accumulate on the human bedy and test equipment and can discharge without detection. Ahthough the
AD&44 features proprietary ESD protection circuitry, permanent damage may occur on devices
subrected to high energyelectrosiatic discharges. Therefore, proper ESD precautions are recommended

to avond performance degradanon of Jess of functionality.
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