Design of PID Controller
Training Unit
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Abstract

The expansion in the field of technology has played a major role in enabling
human comfort, with the progress of science and the emergence of many control
systems facilitated a lot of efforts, and students find it difficult to deal with the
mathematical operations used in control systems, this research aims to design and
implement a training unit for the control unit. to an equation, and experiments
were conducted on it through the control unit, using the simulation program, and
the practical circuit was implemented for it, experiments were conducted on it,

and finally the performance of the system was evaluated.
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Step1
Transfer Fcn
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(3) Zagel) JSE rmgy 74 U<

(p) Al daual) ‘:,’A Jaanll DAY Gyl C_‘mtu a9 1-4 Jgan

No

o Settling
Rise time time Overshoot | Peak

10

0.00557 0.0896 52.3% 1.39

50

0.0024 0.0885 74.4% 1.71

150

0.00135 0.0867 84.2% 1.83
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NO | P I D Rise time | Settling time Over shoot Peak
1 15| 7 0 0.00968 1.78 18.6% 1.19
2 |15 9 0 0.00477 Nan seconds 48.7% 1.49
3 /30| 70| O 0.0177 0.082 5.39% 1.05
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(D) dulalisll Lagl) b el B Cojlatll wil pease 3-4 Jpaa

No| P | 1| D | RIS |settlingtime| Overshoot | Peak

time
1 0 | 001 0 0.483 INF% 0.789
2 0 0] 10 0 40 INF% 0.99
3 0 0] 20 0 79.9 INF% 0.999

o3y il xie (P,1=0) dlelilly 4o wlitl 2al culSy (D=0.1) dlalall 4l Jay) 5 o
-( INF) lgias (Over shoot) 5 i (ssles (Rise time ) e Llas (1)
) a8y daill aie (P,1=0) LalelSilly Al 4l il (D=10) dlalil) da@ll Jy) o5 @
Bk e Ulasy L(INF) 2ad (Over shoot) s s s5lus (Rise time) ded il (2
.(Settling time, peak) a& &
ad) Lyl die (P,1=0) dpslally LdalSill 4l ciilSy (D=20) dolalil) dadll Jlas) 5 @
e Ll . (INF) Leias(over shoot) s « ia (s5lud (Rise time) dad <ul< (3)

A3l culS (peak) 4ads (Sting time) 4ad 2 sal;
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Offset=0 Time (ms)

(12) dn 5all IS4 e 1 6-4JS5

No | P | | D | Risetime Se_ttling Overshoot | Peak
time
1 1 2 1 0.00179 2.79 59.3 % 1.59
2 | 30| 20 | 10 | 0.000513 0.0451 86.6 % 1.87
3 60| 30|20 | 0.000359 0.0425 90.4 % 1.9

) dal) 3 (D=1) duboalish) dasily (1=2) BLS il (P=1) Rl Ll Jad 3 0

coailaall b sl e Ul (1)
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:Diode (1) @ala

FAIRCHILD. June 2015

IN/FDLL 914/A/B / 916/A/B / 4148 / 4448

Small Signal Diode
Cahads Sand
500-81 COLDA BARD HARSING
TEVKE ST BAND
YOLLBIA  BLACK
— TOLLBI4A  BLATE
YOLLBIAE  BLATE
TOLLI4E  BLACK
LL-34 YOLLEME  BLACK
00-35 THE FLACEVENT OF THE ERFSNSICH DAF

MEH P B0 THE LOCATION ~dul bard dencéan salhzde larminal

Cathede In denciad with a blszk bard HAS D RELATICE
0" THE CATHOOE TERMIRAL ! B ST

Ordering Information

apolq |eubis llews — gbtb / ab Ly / SY/9L6 / 9/Y/FLE 11A4MNL

Part Number Marking Package Packing Method
[EEE 914 Oo-204AH {D0-35) Bul
1ME14_TEIA 14 Oo-204AH {D0O-25) Amma
1ME14TR 14 O:o-204AH {DO-235) Tape and Reel
1MI14ATR o144 00-204AH {D0-25) Tape and Reel
1ME148 148 0OO-204AH {D0-35) Bk
1ME14BTR 148 0OO-204AH {D0-35) Tape and Reel
1ME1E o8 O:o-204AH {DO-35) Bul
1ME1EA 4164 0OO-204AH {D0-35) Bk
1MB1ER @168 0O-204AH {D0-35) Bk
1M4148 2148 0O0-204AH {D0-35) Bk
1N4148TA 2148 0O-204AH {D0-35) Ammo
1M4148_T26A 2148 0O0-204AH {D0-35) Amma
1M4148 THOA 2148 00-204AH {D0-35) Amma
1N4148TR 2148 00-204AH {D0-35) Tape and Reel
1M414B THOR 2148 00-204AH {DO-35) Tape and Reel
1N4448 2448 00-204AH {D0-35) Buk
1N4248TR 2448 0OO-204AH {D0-35) Tape and Reel
FOLLG14 Black S00-E0 Tape and Reel
FOLLS144 Elack S0D-B0 Tapa and Reel
FOLLA148 Black S0D-BD Tape and Reel
FOLLA148 Elack S0D-E0 Tapa and Reel
FOLL414B DAETZ Black S0D-BD Tape and Reel
FOLLA&4E Elack S0D-B0 Tape and Reel
FOLL44dE DAETZ Black S0D-BD Tape and Real
(1 00z FACnI] B=micon kT Corporainn WK TaIENiasemLEom

1MFOLL S144AB /S BAB ! 4140/ 4448 Ray, D8
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:Lm393 (2) Gaka

LM393, LM393A, LM293, LM2903, LM2903V

MAXIMUM RATINGS
Rating Symbol Value Unit
Power Supply Voltage vee +360r 18 Vdc
Input Differential Voltage Range ViDRr 36 Vdc
Input Common Mode Voltage Range VICR -0.310 436 Vdc
Output Short Circuit-to-Ground Isc Continuous mA
Output Sink Current (Note 1) ISink 20
Power Dissipation @ TA = 25°C PD 570 mw
Derate above 25°C 1/Rgya 57 mw/°C
Operating Ambient Temperature Range Ta *C
LM293 -251t0 485
LM393, 393A 0to 470
LM2903 -40 t0 +105
LM2903V -4010 4125
Maximum Operating Junction Temperature TJ(max) *C
LM393, 393A, 2903, LM2903V 125
LM293 150
Storage Temperature Range Tstg -6510 +150 *C

ELECTRICAL CHARACTERISTICS (Vce = 5.0 Vdc, Tiow < TA < Thigh,* unless otherwise noted.)

LM393A
Characteristic Symbol Min Typ Max Unit
Input Offset Voltage (Note 2) Vio mvV
Ta=25C - 1.0 120
TiowsTas< Thigh - - 40
Input Offset Current 1o nA
Ta=25C - £50 150
Tiow = Ta = Thigh - - 1150
Input Bias Current (Note 3) g nA
Ta=25C - 25 250
Tiow: = TA = Thigh - = 400
Input Common Mode Voitage Range (Note 4) Vicr Vv
Ta=25'C 0 - Vee -1.5
Tiow = TA = Thigh 0 - Vee -2.0
Voltage Gain Ry = 15k0, Vg¢ = 15 Vde, TA = 25°C AvoL 50 200 - VimV
Large Signal Response Time - - 300 - ns
= TTL Logic Swing, Vref = 1.4 Vdc
VgL =50Vde, R =5.1k0, T4 =25°C
Response Time (Note 5) VRL = 5.0 Vdc, R = 5.1 k0, TA = 25°C tTLH - 1.3 - us
Input Differential Voltage (Note 6) Vip - - Vee v
All Vi, = Gnd or V- Supply (if used)
Output Sink Current ISink 6.0 16 - mA
Vin 2 1.0 Vdc, Vin+ = 0 Vdc, Vo = 1.5 Vdc, TA = 25°C
Qutput Saturation Voltage VoL mV
Vin = 1.0 Vdc, Vins = 0 Vdc, Igink < 4.0 mA, T4 = 25°C - 150 400
Tiow = Ta = Thigh - - 700

*Tiow = 0°C, Thigh = +70°C for LM393/393A
NOTES: 1. The maximum output current may be as high as 20 mA, mdependent of the magnitude of V¢ ¢, output short circuits 1o Vo can cause excessive

heating and eventual destruction.
2. At output switch pont, Vg =1.4 Vde, R = 0 0 with V¢ ¢ from 5.0 Vdc to 30 Vde, andoverﬂ\efunnwmumnmrmge(OVtchc--ISV).
3. Due 1o the PNP transistor inputs, bias current will flow out of the inputs. This current is pendent of the output state, thete

fore, no loading changes will exist on the nput lines.

4. Input common mode of either input should not be permitted to go more than 0.3 V negative of ground or minus supply. The upper limit of common

mode rangeisVge -1.5 W

5. Response time is specified with a 100 mV step and 5.0 mV of overdrive. With larger magnitudes of overdrive faster resp tmes are ob b

6. The compatator will exhibit proper output state i one of the inputs becomes greater than V¢ ¢, the other input must remain within the common mode
range. The low input state must not be less than -0.3 V of ground or minus supply.
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