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ABSTRACT

This thesis is an electronics controller to develope princi-
ple of operational amplifier such as differential circuit, integrating
circuiﬁ and derivative circuit.

An electronics controller is recieved the measuring signal
from transmitter. It must compare between set point signal and mea-
suring signal. The error that called control derivative is flowthrough
the control function and produce control signal to operate the actuator
or final element. This electronics controller is develope as low cost

and moderate security for teaching and simulating.
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2.1 ON-OFF Control (2 - position action)
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2.4 Reset action (Integral action)
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6.5.1 Reaction Curve method (Transient response method)
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6.5.2 Ultimate sensitivity method
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6.5.3 Trial and error
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6.5.5 mﬂaanuuumsmuq_q (Control mode selection)
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LINEAR TYPES LM158, LM258, LM358
INTEGRATED DUAL OPERATIONAL AMPLIFIERS

"

CI ncu ITs BULLETIN NO, DL-8 12413, JUNE 1978 - REVISED OCTOBER 1979
_ —
o Wide Range of Supply Voltages e Low Input Bias and Offset Parameters
Single Supply ,.. 3V to 30V Input Oftset Voltage .. .2 mV Typ
or Dual Supplies Input Offset Current, .. 3 nA Typ (LM158)
e Low Supply Current Drain Input Bias Current . .. 45 nA Typ
independent of Supply Voltags ¢ Differential Input Voltage Range
. 0.6 MA Typ . Equal to Maximum-Rated
e Common-Mode Input Voltage Supply Voltage . .. +32 V
Range Includes Ground Allowing ® Open-Loop Differential Voltage
Direct Sensing near Ground Amplification ... 100 V/mV Typ
® Internal Frequency Compensation
i ifi JGORP v
schematic (each amplifier) DUAL-IN-LINE FLAT PACKAGE
f_ o ven PACKAGE (TOP VIEW) {TOP VIEW)
‘a’" :‘;a APLIPIER M. L AR A 'ﬂ‘;
vogs 3»%&. w Veo WA wewr st
’?___. o0 ®WOOOO
- ] ZE 3
e nAGNY :;’ m l E I
” | Y0
- A
Y (T @ W& B
\——vu—-; AWPIIA D, Y
description . NC=No intsrngl connagtion {

These devices consist of two Independent, high-gain, froquohcy-compmuud operational amplifiers Fhat were designed
specifically to oparate from a single supply over & wide range of voltages. Operation from split supplies 1s also possible
so long as the differance between the two supplies Is 3 volts to 30 volts and Pin 4 is at least 1.6 volts more positive than
the input common-mode voltage. The low supply current drain is independent of the magnitude of the supply voltage,

Applications include transducer amplifiers, dc amplification blocks, and all the conventiona! operational amplifier
circults that now can ba more easily implemented in single-supply-voltage systems.

absolute maximum ratings over operating free-air temperaturs range {unless otherwiss noted)

Supply voltage, Vo (see Note 1) I T T e S A TR X V)
Differentlal input voitage (see Note 2) e e e e e een . 232V
Input voltage range (either input) T T S < AR T < Y 2V
Duration of output short-circuit (one amplifier) to ground at (or below) 26°C

-free-air tomperature (Vog < 16 'V) (ses Note 3) e e i e e s ee' e unlimited

Continuous tota! dissipation at {or below) 26°C free-air tempersture (see Note 4): LM258JG, LM368JG .. 825 mW
LM168JG, LM268P, LM358P . . 900 mwW
LM168U, LM268U, LM368BU .. 676 mW

Opsrating froe-air tomperature range: LMIBB o\ 0t v uvuunsuensornsenrorneennenns, ~56°C to 126°C

LM258 R R N R T N I T S S T T S S S S —250010850(:

LMSSS L R I I I T T R S R S S S S T 0°CtO70°C

Storage tmPeratUIE FING . it e ~65°C to 160°C

Load temperaturs 1/18 inch (1,6 mm) from case fof 680 seconds: JOorUpackage .......ovvvunn.... 300°C

Lead tamparature 1/16 inch (1,6 mm) trom case for 10 seconds; Ppackage ...iiviiivininninn.... 280°C
NOTE‘S: All voltege valuss, sxcept differsntial voltages, are with respect to the network pround terminal,

1.

2, Ditterantisl valtsges are st the noninverting Input termins! with respect to the inverting input terminal.

3, Short clreults from outputs to Ve ¢an cause axcessive hasting and svantual destruction,

4. For aperation sbove 25°C free-air temperature, refer to Dissipstion Dersting Tebls, In the J§ peckege, LM188 chips are alloy-
mountsd; LM288 and LM35B chips sre glass-mounted.

Copytight © 1979 by Texss lnstruments Incorporated

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE DOX 228012 ¢ DALLAS, TEXAS 75288

udns 1c Lm 358



TYPES LM158, LM258, LM358
DUAL OPERATIONAL AMPLIFIERS

alectrical characteristics at specified free-air temperature, VCC = 5 V (unless otherwise noted)

LM188, LM288 LM368
i t . UNIT
PARAMETRR TEST CONDITIONS MIN VP MAX ] WN TYP WAX N
' Vo114V, an’c 2 B 2 7
Vio Input offaet voltage Voo o8V 1030V [Full tan 3 9 mv
Average temfimature coefticient
Full range 7 ? vre
avio ol Input offaet voltage a b
6°0 3 J0 ] 80
o Innut othet purient Vorl4av Ful vange Ton Te0] ™A
Aversge termpuraturs coufliclent R
2110 of input offast ourrent Full rangs 10 10 parc
Vo=t1AVv, 28°C ~48 —180 «-45 280
i Input blas current S0 Note 8§ Fuil range -~300 ~500 nA
26°C Qto 0to
o i Vee-1.6 -1,
Vica Common-mods input Veg 30V cc Vee-1.8 Vv
voltage range B i Oto 0to
% | vee-2 Vee-2
Vee=30V,
RCC. 00 Full renge a6 : 26
VOH High-lavel cutput voltage 0 . v
Veg 30V, Full range | 27 28 0 28
AL > 10kQ e
Vouo Low-lavel output voltege R €10k Full range 8 20 6 20| mv
Maximum peak-t0 peak g
R = -1, -1.
Vorp outdfloiaue svdhg L =2k 2°C  |Vee-16 Vee~1.5 v
Vee=18v, 28°c 80 100 25 100
8 {
Avp Large‘signai ditferantial Vo1Vt 11V, vimy
voitage amplification R( > 2k Full rangs 26 15 .
CMRRA Common-mods rejectionratio | Rs < 10 kN2 25°C 70 8% 70 86 d8
kSVB. Supply voltage rejection ratio Ag <10k ° 26°C 66 100 65 100 dB8
Vn1/Va2 Channel separation t=3kHzto 20 kHz | 28°C 120 120 d8
Vec=18Vv, °C | ~20 =40 -20 —40
Vip*1ly,
Vo=0V Fullrange | ~10 =20 -10 -20
mA
Vge= 18V, 26°C 10 20 10 20
|
0 Output current Vip = =1V,
Vog=5V Full renge 8 8 5 8
Vipe =1y, o
. 2 A
v = 200 mV 28°C 12 60 1 60 #
Supply currant No load, 26'C 0.7 0.7
[[e]¢] . y mA
{two ampfifiers} No signal Full range 1.2 1.2

*kgVR " AVoe/avig

Al eharacteriatics are specifisa under open-1oop conditions. Rutl range is ~88°C to 126°C for LM188, ~28°C 10 88°C for LM258, and 0°C 10
70°C for LMase,
NOTR B: Thae direation of the blas current s out of the device dus to the P.N-P Input stage, This currant is essentially constant, regardiess of
the state of the output, 10 No loading shangs is presented to the Input Iines,

DISSIPATION DERATING TARLE

POWEOR DBRATING ABOVE
PACKAQH RATING PACTOR TA
4G (Allgy -Mounted Chip) 900 mwW 8.4 mwWro 42'G
JQ (Qlass-Mounited Chip) 820 W 8.0 mwrc w°c .
\ p WOMW  B.OmWAC e ‘
' U 078 mw Bd mWAC 28'c
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