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CC1I - based PID Controller

By
Mr. Wichitchai Klinsukon

Mr. Nakrob Jaiaree

Advisor

Asst. Prof. Dr. Kongsak Anuntahirunrut

Academic Year 2006

ABSTRACT

In this project the\proportional plus integral-plus derivative (PID).€ontrolier employing the
second-generation current conveyor (CCII)as active ¢lements 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 control system. The results are agree very well with

theoretical.
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Stopped e 2007 /02/06_19:54:24
CHI=IV .  CHz=IvV ; ; ~ 100ms/div
bc: 11 : e 1 ¢ (100ms /div)

NORM TIlkS/s

................................................

=Trace 1
—TraceZ PP

s zwsv ? req 186 7Hz

U425 Lamation 9430 37995 RAN AU leamo YD 1wy

Stopped 2l e 2007 /02/06_19:54:08
CRISTVr oy JICHZRIY ) H - : 5, 00ms /diy
oe: 11 2| B = 1 8 : - J(100ms /div)
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Vo) (R  GCiRs |, ! +(sc,r,)  MvImuRuuuilelasiidnsivene
GAS) \R, C,R, sCR.R,
R3
) =) = s C RR ) -
k =%, SR nmbuiinsdu 7, = =212 quameyius r, =C,R, 1
: Ri CZRZ R3

Hengumelouvenesimsnaasslasiidasvenonidy 832 S¥aaduinsdumiiy
18 nSHFNOMOYNUTININ 12 1S HARBUAUBITAAANAIADY 140 mV

4. Ap2995MIVAUUUDTA loA Tassesmowiunszuadagii 424 Taold R, = 12kQ,
R,=300Q R, = 1 MQ ,C, = 0.01uF 1ag.Com0-0tpF

5. flou v, Foyanagudmatinng 3 7 finnwe 1T

v ¥ "
6. Iauaztiunpfafonovalpeilamnmigaoatuonas nan lane

Stopped e N 2007 /02/06 19:58:56
CHI=1V~} ICH=1V | ) ¢ ; 100ms /div
b1 N _PFER a0\ ‘ - 3 | (100ms /div)
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; : s | Pi758y
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Stopped I =+ v 2007702706 19:58:08
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AB844—SPEC ’ F' CAT' ONS (6 T, =25°C and Vg = =15 ¥ de. unless otherwise noted.)

ADBUPADSIA ADS4B ADB4IS
Meodel Conditiens Min Typ Max Min  Typ Muax Mia Typ Max| Uni
INPUT OFFSET VOLTAGE! S £ S0 150 S Twy ny
Ty Taax IS % 5 2 125 s | opv
vs. Temperature 1 1 5 1 5 pv e
vs. Supply 5V I8V
Liitiad 4 21 4 151 4 pol vy
Tagn- Tagex 4 4 10 4 2 Py
v Commun Minde Vg =iy
Initial n 35 L Rl 1l 35 pvy
Tun-Taux 10 1t 20 17 35 L%
INPUT BIAS CUURRENT
Input Brs Current' UL R 15 250 Pl U W0 nA
Tum-Tax Riwi | S 75 Hewe [ET AT Y
w. Tempeialure y v 13 20 5.1 DAL
. Supply SV Y
Ininal 175 254 175 Qi 155 250 | nAY
T Taax 2 i it 2 20 VW nA’Yv
vs, Common Made Veg sginy
Initial i Tewi Ll 11 @ 150 DAY
Tary Tamx 10 11 15 B2 2 | BAY
+Input Bias Current! 186 Ja Ly ) Lo gy nA
Trars- Tady 30 jin b Siiii W ([Ww | nA
V8. Tempetature 3 3 = -} 15 HATC
vs. Supply SVAARY
Initial i 15 Ll 1 B t50 | nAY
Ty Taax Y o] 131 1M 2w | opAv
. Comman Mode Yoy =tieyw
Initial wel 154 e 120 i 150 | nAY
Ty Taaax 13 L L o w0 opay
INPUT CHARACTERISTICS
Input Resistance
Input 5t as Su ab 5} 55 4]
+Input 5| 1 7 m B 10 MQ
Input Capaciance
Inpur N 2 & oF
+Input 3 > > 53
Input Yultage Range
Commen Mode =3 L] s AL E2 0 Y
INPUT VOLTAGE NOISE 121 kHz 2 2 2 oV HE
INPUT CURRENT NOISE
Inpig f1kHz 1ot Lot 10 pA-HE
+Input to 1 kHz 12 3 12 rA~Hz
OPEN-LOOP TRANSRESISTANCE | Vg =210V
Rican = 5411y e 3o 28 30 22 e M
T Tax 1Ly 1a 20 13 1a Mt
Transcopaitance 1.5 4.5 4.5 PF
DIFFERENTIAL GAIN ERRIOR® f=44MH: w3 Ak N.03 %
DIFFERENTIAL PHASE RROR® =13 MHz 0ES a1’ 013 Deogres
FREQUENCY RESPONSE
Smoll Signal Bandwidth
Gain = ] Note 3 A Y o) MHz
Gain = 1 Nute 4 » 3 13 MHz
TOTAL HARMOMIC DISTORTION | 1= 100 kHz,
2% s’ .S DU QS K
SETTLING TIME
17V ODurput Step 115V Supplies
Gain = ), e gng 1w kD 1wy ns
Gain = I mast 1) Ld oY) ns
2V Output Step 5V Supplics
Gaih =1, w1t 11y 11u 11w ns
Gain = Lo o st 100 1 ] ns.

1 1 uautAvesledives Apsas
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ADSHEADSHA ADSHB ADS4S
Model Conditions Min Typ Max Min  Twp Max Min Typ Max | Unk
OUTPUT SLEX RATE Ovendriven
Inpu 1200 2w 2o 200 12i 2ii s
FULL POSWER BANDWIDTH
Vet = 20V pop® AVES 350 21 20 28 MH:z
Nopr =2V pep? Ve=25V 20 20 M MH:z
THD = 3%
OUTPUT CHARACTYRISTICS
Voltage Ryasn = 51Q 10 11 10 11 m ) W
Shewt Cireur Corrent & 80 S mA
T~ Tagax b A A mA
Cupue Resistanee Cpen Loop 15 15 15 Q
PUWER SLIPPLY
uperating Raage +4.5 s 43 $18 +4.5 18 3V
Luieseent ClTent w3 7.9 A5 7.8 £.5 73 ma
Tagse Tyax TS LA 75 85 a5 CR mA
MOTES
"Rt petbrmance 9fi21 4 5 minue wsm-up ot Ta=20
Fnpun wgnal 285 mV popoaces Gk TRES fding 0 0 b s id? my e bR remp B = g, R, R = by
Inpue signal o dBm, 13 = 16 pF Ry = S0 4, Re o= 800, REE R0 G an Figure 2
{Toput signel o dBm, g =19 pF, Ry = S0 L, RIS S0z, B2 = 50 2 in Figure 2
Sp= e pE Ry o= gy, RE = ke, B2 =0 koun Tigune 2
S0 = e pl KBy = Swlag, RE = 500 £ B2 =50 5 in Figure 2
Specications sublecl D changy Withou! toieer Al min-ansd max spe. i oty s aie sua ol
1
1]!-! vy ].rl = o ]
JUN 2 anuduuaund lawues AD844 (AD)
CONNECTION DIAGRAMS
S-Lead PDIP (N) and 16-Lead SOIC
CERDIP ()} Packages (R} Package
. b7 i |
g NC[1] e aDBas [R]n¢
NULL [1]'a ADB4S  [e]NuLL
74 OFFSETHULL [2] 15| OFFSETNULL

V-

N[ -

R
b

*IN [ Za={u] output

Ne[s]

B e

[14] v
o] Ne

¥

1] 12

TOP VIEW

NC 2] iNot to Scaie)| 9] NE

HC = NO CONNECT

113 loFiwes ADB44 uamsdumanIA o Aldan



Figure 4. Simphfied Schematic

310 4 29smeluveylofiues ADsas

ADB44

ABSOLUTE MAXIMUM RATINGS!

Supply Voleage | .. CLEIRY
Power Dissipagon” .. r MESLOERTY " - LW
Cutpur Short Circuit Duration P g S Indefinste
Common-Moede Input Voleage § WAV
Differential Inpur Volage RAY B A k3
invering Input Current
Continuous . o 307§ 5mA
Transient . AL N J 0 o
Storage Temperature Range 103 ~65°C o +150°C
N, Ry -85 C to+]123°C
Lead Temperarure Range (Seldering 60 secy x A0
ESD Racog . . y o RS 51 415

HOTES

"Srtweons ahine thss Hseed under AbSORL Sasionum Fatiigs fley $ans: pom-
neal demaye G the devics S0 M aof wars ciler wonditions sbate thse
indysted i the g coteomel sectioas cLdn speafiatnn is net implied Exposure
to abviesRube BRI UNY St son dites Tor cabmnded pards mo s allvd dovice
redisbaliy

38T cod PDIP Pav.kangs ¥y = 008380

Rl woid CERDIP Prckage B, =4 10 %

PeLead SOI Paukage g w40 %

METALLIZATION PHOTOGRAPH

Zontect oy (U larest diseminns
Dranwnsira showa W inihes amd imalime: wis)

TUBSIRATE CONNECTFD 70 +¥;

CRDERING GUIDE

Temperature Package
Mauded Ranire Updon®
ADSLIAN =0 o +33°C N8
ADRIJACHIPS -40°C 10 +SS'(’ D
ADSIIAQ =4 C i +35°C Q-8
ADsHBY —ACo 4 -3
ADEIR-1o 0’(, w .‘L ’ R-156
ADS44IR-1-REEL 13" Tape and Reel
AD&41JR-1-REEL? 7" Tape and Reel
AD&LISCHIPS Die
ATIS4450 Q-
ADS4ISQSE3B ~35°C to +125C Q-8
306 2-5954401PA =535°C to+]25°C Q-8

N = PDIP, = CERDIP, K= Small Daline K 0800

CAUTION

ESD felectrostatic discharge) semsuive device. Electrostatic charges os high as 4000 ¥ readily
accumulate on the human bedy and testequipment and can discharge without detection. Ahthough the
AD244 features propoetary ESD protection circuitry, permanent damage may occur on devices
subwected to high energyelectrostatic discharges. Therefore, proper ESD precautions are recommend ed

to avowd performance degradation or Joss of functionality.

i 5 mdangegaauysaiunsdoyavesleFiues ADs4s

49





