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ABSTRACT

This project is to create the device for detecting short tumn in wmdmg of
machine stator which may caused from machine overloading or new winding
machine. We try to make this device to detect the number of short turn winding in
deep. Steel sheet was placed one up on another for transferring magnetic flux to
induce winding in stator. The source of the device is stepdown transformer. In
detecting the signal, we use difference amplifier circuit to detect signal which
happen from short turn and display the result on LED tube. The experiment of
this device shows that it can detect the number of short turn actually upper 2 tums.

But the device has a limit in practical .
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Ri(dif)= R, +R,+R, (215)
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Rifom}= R, #/(R, +R,) (2.16)
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LINEAR
INTEGRATED
CIRCUITS

TYPES TL087, TLO88, TL287, TL288
JFET-INPUT OPERATIONAL AMPLIFIERS

D248¢, MARCH 1979 --REVISED AUGUST 1983

® Low lnput Offset Voltage

® Low Power Consumption

Volfage Ranges

® Low Input Bias anc Offset Currents

® ‘Qutput Short-Circuit Protection

description

® Wide Common-Mods and Differential

0.5 mV Max -

High input Impedance . .. JFET-Input Stage
Internal Frequency Con;pensation
Latch-Up-Free Operation

High Slew Rate . .. 13 V/as Typ

tow Total Harmonic
Distortion . . . 0.003% Typ

(3

These JFET-input coerational amplifiers incorporate well-matched high-voltage JFET and bipoiar transistors in 2
monolithic integratsc circuit. They feature low input offset voltage, high slew rate. low input bias and offset current,
and low temperature coefficient of input offset voltage. Offset-voitage adjustment is provided for the TLO87 and TLO8S.

Device types with an "*M’’ suffix are characierized for operation over the full military temperature range of —55°C
to 125°C, those with an “‘I** suffix are characterized for operation from ~25°C to 85°C, and those with a **C"’ suffix
are characterized for operation from 0°C to 70°C.

TLO87. TLOBS
D, JG. OR P DUAL-IN-UINE PACKAGE
(TOP VIEW}

ofeseT N1 1 U s] NC
IN- 2 1] Vec+
IN- 3 s[]J ouT
vee- e 5{] OFFSET N2

TL287, TL288
D. JG, OR P DUAL-IN-LINE PACKAGE
{TOP VIEW)

1 UsDvees
2 7[J out
3 s[]IN-
a s[liNe

ouT
IN-
IN -
Vee-

AMPL
#1

-

CUTCY

NC ~No interna connection

symbol {(each amplifier)
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TYPES TLOS7, TLO8S, TL287, TL288
JFET-INPUT OPERATIONAL AMPLIFIERS

absolute maximum ratings over operating free-air temperature range {unless othe

rwise noted)

TLO87I nos7c X
TLOBBM TLO88! TossC | .o 5
TLZ8BM TL2871 nz2s7c :
TL288! TL288C ;
Supply voltage, Vec + (see Note 1) 18 18 18 Y
Supply voltage, Ve — [see Note 1) -18 -18 -138 v
Ditferential input voitage (see Note 2) =30 =30 =30 ] v
Input voitage 1see Notes | and 31 =15 =15 =15 v o
Duration of output short circuit {see Note ) unlimited unlimited uniimited
Continuous total dissipation at {or below! G of\fg BECkRos £29 £8e £3¢
25°C tree-air :emperature {see Note 5) Y Ppoydus 4 't
D package 725 725
Operating free-air temperature range -55t0 125 ~2510 85 Ot 70 C
| Storage temperature range ~651to 150 | -85 t0 150} -65 0 150 1e N
[Ed temperature 1,6 mm {1/16 inch) from JG or U package 100 300 200 -~ I
case for 60 seconds {
Lead temperature 1,6 mm {1/18 inch} from B0 phckagd 256 250 e
‘ case for 10 seconds

NOTES:

*

. All voltage values, except differgntial voltages. sre witn respect o the midpoint betwaen Vo - and Vog -

. Differential voitages ara at the noninverting input terminal with respect to the inverting input terminal.

is not exceeded.

S. For operation above 25°C free-sir e, refer to Oi

1

2

3. The magritude of the input voltage must never exceed the maghitude of the supply voitage or 15 volts. whichever is less.
4. The output may be shorted to ground or to either supply. Temoerature andl

are alloy-mounted: TLO_§7I; TLOBS!, TL2871, TL288I, TLO8?C, TLOBEC, TL2B7C, and TL288C chips are glass-mounted.

or supply voltages must be limited to ensure that the dissipation rating

Derating Curves, Section 2. In the JG package. TLOSSM and TL288M cnigs



electrical characteristics, Vgcx = £15V

TLOBT! TLO87C
TLO88M TLo88! TLO88C
PARA T CONDITIONS ! uNIT
METER TEST €O 1ons TL288M TL287 TL287C
TL288!t TL288C
MIN  TYP MAX | MIN TYP MAX | MIN TYP MAX
Rg = 50 1, TLOBZ. TL287 0.1 05 0.1 0.5
Vo = 0.
Ta = 25°C TLO8S, TL288 0.1 3 0.1 1 0.1 1
vio Input oftset voltage R X mV
S = p TLO87. TL287 2 1.5
Vg = 0,
Ta = full range TLO88, TL288 8 3 2.5
Temperature coefficient B
v Rg = 50 1Q, T full 0 10 10 veog
Y nput olfset voltage S A \ *
. . fset . Ta = 25°C 5 100 S 100 5 100 pA
\ o
0 nout offset urren Ta = full range 25 3 2 nA
\ . bias current? Ta = 25°C 30 400 30 200 30 200 pA
1 it {2}
8 put uere Ta = full range 100 20 7 nA
Vee o +4 Vee - ¥4 Ve o 4
Common-mode input eg o cc- "
M voltage range £4) =ASIC Y i 3 v
vecs 7t vees T4 vegs ~4
= 25°C, Ry = 10 kit 2
v Maxumum-peak-to-peak Ta o RL i 2V 24 z 2 24
ore output voitage swing Ta = full range Lz 10ko 2¢ 24 24 v
Ry = 2kQ 20 20 20
RL = 2k, Vo= =10V, I
o _ 2 ° S0 200 50 200 50 200
A Large-signal differential | To = 25°C VimV
vo voltage ampilification Ry = 2k, Vo = =10V, 25 28 o5
Ta = fuil range
8% Unity-gain bandwidth Ta = 25°C 3 3 3 MHz
[ Input resistance Ta = 25°C 1012 1012 1012 u
o - jecti = 8 Vo = 0.
CMRR ornmon mode rejection | Rg = 50 0 . o=0 80 95 80 95 80 95 a8
ratio Vig = Vicg min, Tp = 25°C 0
Supply voltage rejection "s NN Vo =0V
Vi e A
kSVR :"("Av g/.wl : Vece = 29V to ziSV, 80 95 80 95 80 95 a8
3 -
© 13Vec =/3%10 TA = 25°C
[ . = 0.
icc  Sueely current No load Vo =0 1.4 28 14 2.8 1.4 28| ma
tper amplifiar} Ta = 25°C
! anch are o under 0p: o itians with zero da inpul voltage unless otherwisa specifind. Full range for Tais -56°C

to 125°C for TL_BB.Mz - 25°C to 85°C for TL.8_); and 0°C ta 70°C for TL_B_C.
% 1nput bias currents of a FET-input aperational amplifier are normal junction reverse currents, which are temperature sensitive. Pulse tachniquas must be
used that will i the j

as close to the




National

Semiconductor
[M1558/LM1458 Dual Operational Amplifier

General Description

The LM1558 and the LM1458 are general purpose dual op-
erational amplifiers, The two amplifiers share a common
bias network and power supply leads. Otherwise, their oper-

ation is completely independent.

The LM1458 is identical to the LM1558 except that the
LM1458 has its specifications guaranteed over the tempera-
ture range from 0°C to +70°C instead of —55°C to

Features

& Low-power consumption

® No frequency compensation required
® Short-circuit protection
® Wide common-mode and differential voltage ranges

® 8-lezd can and 8-lead minl DIP
x No latch up when input common mode range is

exceeded
+125°C.
Schematic and Connection Diagrams
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TL/H/ 78381
Note: Numbers in pa are pin bers for amp! 8.
Metal Can Package Dual-In-Line Package
v
1 ]
OUTPUT A — ——V*
OUTPUT A ouTrUT #
2
Bl poblibid INVERTING INPUT A — L qurute
RONINVERTING NONINVERTING 3
weuT & weut s 'W"""Vfu':;‘:‘i INVERTING INPUT 8
pred
TL/H/7886-2
Top View o — 5 __ MON.INVERTING
INPUT 8
Order Number LM1558H
or LM1458H U1

See NS Package Number HOSC

Top View

Order Number LM1558J, LM1458J, LM1458M or LM 1458N
See NS Package Number JOSA, MOSA or NOSE




LM1558/LM1458

Absolute Maximum Ratings

It Military/Aerospace speclfied devices are required,
please contact the Natlonal Semiconduclor Sales
Office/Dlstributors for avaliabliity and speclfications.

{Note 4)

Operating Temperature Range
LM1558
LM1458

Storage Temperature Range

—55°Cto +125¢
0*Cto +7¢¢
—65°Cto +150¢

Supply Voltage ‘ Lead Temperature (Soldering, 10 sec.) c L. 28gre
C
LM1558 +22V P ek, e sesewesse - I S
LM1458 118V Soldering Information
S Dual-In-Line Package !
Power Dissipation (Note 1) Soldering (10 seconds) 260C
LM1558H/LM1456H 500 mW Small Outline Package
LM1458N 400 mW Vapor Phase (60 seconds) 215°¢
Ditferential Input Voltage +30V infrared (15 seconds) 220C
Input Voltage (Note 2) 18V See AN-450 “Surface Mounting Methods and Their Effec
Output Short-Circuit Duration Continuous on Product Reliability” for other methods of soldering sur. :
face mount devices. i
ESD tolerance (Note 5) 300V ;
Electrical Characteristics (Note3) )
Parameter Condltions pMTos8 LM1458 Units -
Min Typ Max Min Typ Max }
input Offset Voltage TA=25C,Rg S 10KQ .. .| .—\_... 10 160 | v,
input Offset Current Tp = 25°C R e o S 80~ 200 " ATT}
Input Bias Current Ta = 25°C o emw =] e et ol 200k 500 § e Lo} 2000 4 -.500 | inAwes
Input Resistance " Th = 25°C ""0.5 10T T o 1.0 T M
Supp!){ Current Both Tp = 25°C, Vg = :15V. - “a0.| s0 | . 30 56 |. mA.
Amplifiers z 3 (> *s
Large Signal Voltage Gain Ta = 25'C,Vg = =15V ,
Vour = 10V, AL 2 2k 50 160 20 160 ViV
Input Offset Voltage Rg < 10k 6.0 7.5 mv
Input Otfset Current 500 300 nA
input Bias Current 1.5 0.8 pA
Large Signal Voltage Gain Vg = 215V, Voytr = =10V 25 15 vimy
RL 2k
Output Voltage Swing Vs = =15V, R = 10k} £12 =14 =12 =14 v
R =10 | =13 =10 | =13
input Voltege Range Vg = 15V Z12 £ 12 |
Cc«.'nm.on Mod.e Rg £ 10k} 70 0 70 %0 @
Rejection Ratio
Su%\ply. Voltag‘e Rg < 10k 77 a6 77 o6 dB
Rejection Ratio
Note 1: The

@ of the LM1558 is 150°C, wnile that of the LM1258 is 100°C. For 0psrating at elevatec lemoeratures, devices in the HO

package must be derated base2 on & thermal resistance of 150°C/W, junction 1o ambient o7 20°C/W, junction to case, For the DiP the device must be derated
rased on 8 thermal resistance of 187°C/W, junction to ambient,

Note 2: For supply voltages less than = 15V, the absolute maximum input voltage fs equal to the supply voltage.

Note 3: These specifications aoply for Vg = 2 15V and —55°C < Ta s 125°C, unless otherwise specitied. With the LM14SE, however, all specifications are fanited
100°C < Tp s 70°C and Vg = 215V,

Note 4; Refer to RETS 1558V for LM1558J and LM1558H military specifications.
Note 5: Human body model, 1.5 k! in series with 100 pF.




5410/7410

Triple 3- Input Positive-NAND Gate

! ‘J{?.-{'ﬂ-ﬁl

14 26 2C 1Y ONOD "

poeitive logic
Y=ABE

Resistor vaiues

shown

Schottky TTL High- Speed TTL Low-Power Schottky TTL Standsrd TTL Low-Power TTL
Package X Package | . Package Package Package
Devica Type Device Typse Device Type Device Type Device T
e IcTPImIcF c[Pm[cH e [cTPIMIer RENE P [eTrInIcr
Tl SNSLS 10 J@ WD| SNS4H 10 O w3l SNSLSI0 b3 W] SNS4I0 3T w2 SNSLI0 1TINTITS
i SN14S10 QD SNHI0 Y TNG SNT4LS10 TN SNT4I0 JDINT SNWLIG 13 IN T ITR:
FAIRCHILD Pessic /s o) 1@ {PM S4H10/FMIHIO (0D F Q| resiusio s nwsise o FT | raseto/FMINgg 0T 7 3.
FO4510,/ XS op el FCTAHID/F CIHID [OD DD I/ FSI0 ) $&:} FCI2I0/F CINI0 IOT
MCI0S LD F O MU0 LT F 2 .
MOTOROLA M CI005 LEPO)  [Faf snrcsio P MCHI0 LEIPD o2
NS.C DMS 10 [ OMS4HIS JGIND OMSLS10 DMS410 JTINT] fFQ i
e 0374510 IND| OM 74K 10 3 T IND OMMLS 10 OM 7410 STINT F & H
T
1
L
PHILIPS N14S 10 o G IHI21/TURIL B N4LS 10 [} F H12111410 [ ]
$54510 S54HI0 FE|ad Wl 55410 LAl w3
SIGNETICS NILS10 NT4H10 FD|AD NILSI0 la & N7410 FTiaT
SIEMENS FLHIE oy
WITSY MB602 MG nLsi0 AT MB401 g
1
1 - !
HITACH nH0Ias10 P +024LS10 o 1 n0210/m025¢7 | TiPT
[ t
MITSUBISH I ooro D MIALS 10 p 2 M33210 27| |
- i I I
h=C 4782510 ud NCS10 1_fca 4P 6202 ozlcs ! i
] : T
TOSHIBA 1 i TOMI0A pT Pt i
Electrical Characteristics SNSALSI0/SN74LS510
absolute mazjmum ratings cver operating feen-air tamperatore range
[P mp——s v Oomraveg woe-a” Tsnses] —HT 4 nc Schematics (each gate)
et _voriage v recoweive tge T Tenta g | € . T
e mnlsr w00 4V Suzege fempetahet 1arge ] -45C 0 1T
recommended opersting cond:tions
SREALS TG SN7aLS10
MmN O AR N NOM MAX i
Swooy v VG s s I s s v N
mgreaet Bl O IO -2 —a0% )
Lawrwsr avipw Guord, 1gg . [ .
Corrairg Vetrer tompersics T -3 73 ] w | T
. electirstics over recommended operating over
froe-air temperatire range %
PARAMETER TEST OCNOITIONS t MIN  TYP § MAX | UNIT
Vin _ Misnlevel noul voltage 2 v CINCUIT | P, !‘- Ry ) %4
Vil Low-evel moul vortage o.8f v an.] JECR O TTE R
“L10 140a 1 20m13001 128
Vi Input clamp votlage VacaMIN, 1 = -i4ma -t.8 v
NCCEMIN, ViL =V, max, inpv clamp diolc‘? not on
Vor  rhghe-evel outoul voltage 2,1 Ja v SNGAL/SNTIAL " circuits.
Igu =t AX
Vog=MIN, Viy=2v, p g e
VoL  Lowdevel outout voitege ‘-gf_ 1 oAl v 10, ‘L10 CIRCUITS $i0 CIRCUIT
[ ’ )
Y reut current &t Voo=MAX, Vp = v 0.1 | ma
mAXIMOM NOUL vOitspe
Its Hgh-evel nout current Voo =MAX, V=22V 20| »a
Hp_ Low-eve! wndug current Voo =MAX, Vy =0.4V -0.4| m2
- 4L S Famey —20 =100
) Shorr-owcunt Oudut currenm * |y A
0S hort-cweunt Voo =MAX LS Famiv s ey m
] S vpor Total, ouiouts mgh 0.§ 1.2| mA
COW wodly Current v opmMAX otal, oui g
1CQ1.  Suooiy current . Total. outouts low 1.8 331 md v
e
Average per gate
! i v v 0.& A 23¢
cc Sucpiy current cc= S (529 ooty eycie) m, -
- moyTy wrour
oM tocagaton Gelay Lme, s 15 rm sy 1 ¥
low-1o-anelevel ouidut Veg=sv.  Tamastc, H
[P Proosgatron celay hima, CLrmisoF, A= e 5] s %,
MIn-10-w-level ouibul
. . . wr G0
Pin Assignments (Top View)
. W10 CIRCUIT )
1S10 CIRCUIT
@ .
1IC 3Y IC OGNS 3E 32 2C . -
el [0
T

are nomunal ang n oAy

1 For condions showr as MIN O MAX, Use the 2007007 1ate vatue SDOCHhed L0l feCOmMMened JDETININg CONG: bong:

T AU 1y0at vanes wre o1 Voo W TL=25°C,

© Not more than one Outoul snOUE be shorted &l & time, snd for SNSAM, FSNTEH" ang SNSLS/SNIS’, dura10n 0! SYOrI-owouil SNOWG NOt e10sed 1 8000nC
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