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SYNOPSIS

THE SOLID STATE STABILIZER 1is a novel and an
advanced version of the servo stabilizer. The servo
stabilizer uses a servo motor to select the required
winding. But this new circuit incorporates only digital

electronic components.

The electro mechanical moving parts are avoided in
this «circuit as they are the source of problems associated

with any stabilizer.

This stabilizer involves . only an ordinary:
transformer. with several windings or taps. The triacs are
used for switching appropriate taps and the number of triacs
can be varied. The circuit acts very fast thus taking care
of even sudden overshoots or undershoots of the main

voltage.

The selection of taps 1is done wusing digital
components which have high rise time and speed. The <clock

freguency being 50 HZ.
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CHAPTER 1
INTRODUCTION

The provisions of Indian Electricity Act require
that power supply voltages should not drop or rise by more
than four per cent, we find fluctuations taking the 230 V
mains supply voltages to as low as 150 V or as high as 300 V

occasionally.

With enormous increase in loads connected to
distribution transformer, the electricity‘suppliers now find
it exceedingly difficult to maintain the voltages within the
stipulated values. This has necess:itated the use of automatic
voltage stabilizers for almost every instrument. Right from
domestic appliances to complex electronic equipments, all

need stabilizers before connecting power to them.



STABILIZERS-HEIRARCHY



CHAPTER 2

STABILIZERS - HEIRARCHY

In this chapter the different types of voltage

stabilizers are described in detail.

Types of Voltage stabilizers

Ferro resonant stabilizer

In the early 70's the only commonly employed
voltage stabilizer was the ferro resonant type. This wused

two transformers, one with a saturating core.

The principle of ferroresonance in a saturating
core was used to keep the output voltage constant even
though the 1input had variations over and below the rated

nominal voltage.

Disadvantages

The disadvantage in such a stabilizer is distorted
output similar to square wave due to saturation effects and
some equipments face problems due to the distortion. But
this stabilizer with all static parts is very reliable and

has a long life.

Relay type automatic stabilizers

Relay type automatic stabilizer cater for small

variations 1in input voltage. They employ one or two relays

[}
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to switch voltage into the line so as to add to the input
voltage when the input voltage falls below 220V. 1If the
input rises above the nominal value it bucks or subtract
this voltage. The winding of transformer is thus connected
to 4&ither boost or buck the input voltage usually, if a 10
per cent variation is permitted below and above the nominal
220V a winding of the transformer with 22V (10 per cent) 1is
connected either way to provide for inputs fluctuating from
200 to 240 V. The two position of the relays up and down in
fig.l are able to give a plus or minus 22V variation. But
the 4input goes to 260 V, it will give 242 V and not 220 V
output likewise if the input goes to 180 V it will give an

output of 198 V only.

The relay contact changeover is done by a sensing
circuit. This compares a fraction of the (rectified) input
voltage with a fixed reference (Zener diode) voltage and
depending on the value being above or below the reference it
causes the relays to operate up or down positions as shown
in fig 1. A number of variations are generally employed in

practice.

Disadvantages of relay type voltage stabilizers

1. Power is off momentarily during relay change over gffect
sensitive equipement like computers, cannot afford this
equipments with volatile memory will suffer a serious

set back due to this problemn.



2. The voltage range is very limited.
3. Limited accuracy of just 10 per cent.

4. Malfunctioning of electromagnetic relay contacts cause

early worn out of the equipment.
Servo Stabilizers

These stabilizers emp loy a toroidal
autotransformers and a servo motor driven by a circuit which
sense the voltage. The toroidal auto tansformer has a
toroidal core. It has a contact arm and houses a carbon
brush which makes a sliding contact with the coil, wound

over the toroid, just as in a potentiometer.

Enamelled copper wire, which is wound around the
toroid uniformly is exposed (uncovered by enamel) at the top
side where the contact is made by the carbon brush of the
moving assembly. .The output voltage is varied automatically
on varying the position of this contact. For this purpose a

servo motor fitted with gears is coupled to the contact arm.

The sensing circuit senses the voltage difference
between fhe output and nominal voltage. It drives the servo
motor, after suitable power amplification in clockwise or
anticdlockwise directions. As the motor moves the contact on
the winding of the auto transformer, it reduces the voltage
difference which becomes zero when output voltage reaches

the nominal value. As there is no error signal .nnow, servo
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motor stops. Further variations in mains causes the motor to

move forward or backwards thus correcting the voltage.

The servo stabilizer it gquite accurate as 1its
resolution 1is the voltage across each turn of its toroidal
winding. The resolution depends on core size of the toroid.
If an autotransformer is wound for 280 V range it may have 1

V per turn and thus 280 turns wound over the toroid.
Disadvantages

A servo stabilizer has the tendency to 'hunt' if
the input fluctuates too often. Also, it acts slowly and
cannot adjust to sudden shoots or dips of main voltage.
Actually, the servo motor takes atleast a second to make a
movements for say a 20 V input change. But if the voltage
fluctuates suddenly from say 180 to 260 V as is common when
a heavy power load is switched off on the distribution line,
it will take more than one second and during the time the

requirement is subjected to this sudden over voltage of

260V.
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CHAPTER 3

SPECIFICATIONS
INPUT : 170 - 265 V
ouTPUT : 230V
POWER : 0.5 KvVA

NUMBER OF STEPS 7

INDICATION

3 1/2 DIGIT LED DISPLAY (DIGITAL)

FEATURES . FREQUENCY

1
2. VOLTAGE OUPUT
3
4

. VOL TAGE INPUT
. POWER

CURRENT LIMITING

HIGH VOLTAGE CUT OFF

LOW VOLTAGE CUT OFF

START UP DELAY
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CHAPTER 4
PRINCIPLE

The solid state stabilizer consists of transformer,
regulator, comparator, opto-coupler, triacs and digital

logic gates.

Essentially, solid state stabilizer consists of an
auto transformer with seven tappings. Each of the seven
tapping is wound for 15 V. By connecting the phase of the
maingd supply at the centre of the tapping one can get upto
50 V above or below the input voltage by taking the output

from one of the tap points.

Depending on the input voltage selection of the
suitable winding is carried out. The selection is done by
six triacs only one of which conducts at a time. Trigger
pulses are applied at the gate of each triac to initiate its

action.

The circuit consists of high and low voltage
section. A pulse transformer was used in previous circuits
to couple these two sections. But this circuits incorporates
opto-coupleys which are very efficient in coupling and
thereby prevents any high current flowing into the low

voltage section.

Trigger pulses which are needed to initiate triac

action are got from opto-couplers. When the input voltage
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goes below the nominal voltage then the upper two triacs are
triggered and when the input goes above the nominal voltages
then lower four triacs are triggered. The outputs of all

triacs are shorted.

A comparator integrated circuit used here provides
seven outputs depending upon the input voltage. The
comparator compare the input voltage with the regulated
reference sources. Depending upon the magnitude of the error
voltage a trigger pulse is appled to the corresponding

triac.

The pulse circuit produce pulses coinciding with
the zero crossing of AC sine wave. If pulse is not produced
at zero crossing point, current flows in the circuit which
leads to sparking. Thus the pulses cause the triac to start

conduction from the zero of the alternating signal.

Thus output voltage is adjusted so as to buck or
boost the input. The display section is used to display the

input voltage, output voltage, frequency and power.
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CHAPTER-5
OPERATION

The SOLID STATE STABILIZER circuit can be divided
in to two sections.
1. Low voltage section

. 2. High voltage section
5.1. LOW VOLTAGE SECTION

The low voltage section mainly includes the

switching circuits and display section.
5.1.1. SWITCHING CIRCUITS

The essential feature of this switching circuit 1is
that it is completely digitised except for the comparators.
The traditional systems required analog switching so as to
provide a gradual change in the output winding positions.
In our stabilizer the output is selected from the suitable
tap. So digital switching is more efficient and reliable.

Hence we have incorporated this in our project.

The voltage from the mains is reduced using a step-
down transformer. This common voltage is fed to Six

potentiometers (50 kilo ohms) whose output vary in the
increasing order. The output of the potentiometers 1s fed
to a pair of quad comparators integerated circuits (LM 310).

The reference voltage to these comparators is tied to a
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is 12 volts got directly from the mains. Each LM 339
chip has four comparators. The reference voltage is fed to
the non-inverting terminals. The input from the
potentiometers is fed to the inverting terminals of the
comparators. If the inverting voltage is greater than the
non~-inverting voltage, then the output 1is tied to the
inverting voltage or else the output is zero) The output of
the comparators are fed to the BCD to decimal convertors
(IC 74LS145).In order to maintain the necessary logic 1
threshold, an additional voltage is added to these
voltages. The conversion principle is similar to peak
detection method. The output amplitude is maximum of the
input' signal at a particular instant. Here the inputs are
given to 4 terminals, A,B,C and D and the outputs are taken
from pin numbers 2,4 & 9 which corresponds to decimal values

1,2 and 4.

Using two 74LS145 chips a total of six tappings
can be selected which is used to control the voltages in the
given range. The outputs from all the BCD to decimal

convertors are inverted in IC 74LS04 and are stored in D

flip flops.

The clock to the D FFs is maintained such that its
contents are varied every 20 m seconds. The 20 m seconds
clock is get from LM 311 which is used in zero crossing
mode. The alternating 50 Hz signal is given to LM311. The

output is a square wave which varies from +V to -V volts.



In order to give this signal as clock to the D FF it is
N
passed through a =zener diode which reduce the voltage to

0-5V range.

The special feature of this circuit is the delay on
time. The main advantage of this delay on time to avoid
sudden current spikes when switched ON. When the delayed
swtich ON 1is used, the stabilizer waits for few seconds
before giving out the output, when it 1s switched ON.
During the wait period the output zero and after few seconds
the suitable tapping is selected depending on the input

voltage.

The DELAY ON time procedure is carried out by using
IC74LS121 multivibrator. IC 74LS121 is used in monostable
mode. The OFF time is determined based on RC values. Since
this has to be given to the clear terminal of D flip flop it
is inverted using IC 74LS00 NAND gate. The outputs from the
D flip flop is maintained at 5 V using fixed bias transister

amplifiers and fed to the opto-coupler.

Opto-coupler 1is similar to a transformer coupling
but the coupling is optical in nature. Opto-coupler has a
light emitting diode at the input side and photo detector at
the output side. Depending upon the input, intensity of the
light emitted from LED can be varied. This light is made to
fall on the photo detector which converts 1light into

electric signals. The important point to be remembered



while wusing the opto-coupler is that the input and output

should be electrically isolated.

Included are seven segement decoders, display
drivers, a reference and a clock. The ICL7107 gives an
unprecendented combination of high accuracy, verstaility and
true economy. It features auto - zero to less than 10 micro
volts, zero draft of less than 1 microvolt per centrigrade,
bias current of 10 pA max and a roll - over error of less

than one count.
The other important features of ICL 7107 are
- Direct display drive - No external components
Required LED ICL 7107

- On chip clock and reference

- Low noise dissipation - Typically less than 10 MW

The output from ICL 7107 is given to 4 seven
segment LED display chips (542). 1In order to indicate the

parameter to be displayed, 3 LEDS are used.
.

To the right of the seven segment display 2 LEDS
are used to indicate the units of the parameters. (Hz,
VOLTS). The power supply for the display section 1is get

from a seperate transformer ](lO—O—lO)V & 5Vi.

Other than these displays, 5 LEDS are used to
indicate the general ON/OFF condition of the stabilizer,
time delay ON, time delay OFF, low voltage cut off, high

voltage cut off conditions. Once the stabilizer is switched



ON, the general ON/OFF LED is finished ON and the time delay
ON LED 1is also turned ON. After a suitable delay
(approximately 5 sec) the time delay ON LED goes OFF and
time delay OFF goes ON. The other 2 LED'S goes ON under
suitable respective conditions. The other noteworthy
feature 1in the display section is the use of 7 LEDS to
indicate tap which is selected. This is very helpful in
identification of trouble shooting points and thus easen the

servlicing of the stabilizer.



5.1.2 DISPLAY SECTION

The parameters that are displayed are input

voltage, output voltage, frequency and power.

In order to display input and output voltages, the
main voltage is dropped across a very small resistance such
that“the drop does not exceed 5 V. This drop is taken as
input for the display section, where a four in single
output switch is used. The other input to the switch 1is

used to‘display the frequency of the mains.

In order to display the frequency, a frequency to
voltage converter is used. Here the frequency to voltage
converter 1s a RC network where the output is taken across

the capcitor and is given to the switch.

The switch is a four in single out switch which
provides a single output depending on the position of the
switch. Thus the switch can be used to select any of the

three parameters.

The output of this switch is given as input to
ICL7107 3 1/2 digit LED display A/D converters containing

all the necessary active d&vices on a single CMOS IC.
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ON, the general ON/OFF LED is finished ON and the time dealy
ON LED 1is also turned ON. After a suitable delay
(approximately 5 sec) the time delay ON LED goes OFF and
time delay OFF goes ON. The other 2 LED'S goes ON under
suitable respective conditions. The other noteworthy
feature 1in the display section is the use of 7 LEDS to
indicate tap which is selected. This is very helpful in
identification of trouble shooting points and thus easen the

servicing of the stabilizer.



5.2 HIGH VOLTAGE SECTION

t The voltage from the mains is given to an auto-
transformer which is wound to the required current capacity.
Output 1is taken from six tap points each wound for 15 V

using which one can get upto 45 V above or below the input

voltage.

The selection is done by seven triacs only one of
which conducts at a time. Trigger pulses are used to start

the triges which are got from the opto coupler.

When the input goes below the nominal, the upper
two triacs are triggered and when the input goes higher than
the nonminal, the lower four triacs are triggered. The
output all the triacs are short circuited and hence output

is taken from this point.
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5.2.1. THE TRIAC

Triac (triggers on ac) which can block voltages of
either polarity but which starts the current flow in either
diredction by means of a pulse in or out of its single gate.
The triac has four major layers NPNP, but several N regions
are fitted into its lower P layer as shown in fig. 7.a one
of these N region serves as terminal Tl, and the other is
the gate. Meanwhile, the upper P layer is made to protrude

through part of the top N layer to form terminal T2.

Figure 7.b shows the triac symbol. The curves of
anode current versus anode voltage is shown in fig 12.a
Either Tl or T2 can be anode. When T2 is positive, the
triac response is as shown in fig 8. a current pulse into
the gate starts the main current flow from T2 to Tl. When T2
is negative, very little anode current flows until there is
a pulse of current out of the gate. With no gate current,
the triac resists the applied voltage of either polarity .
Only a few volts drop remains across the triac while it is
conducting its rated 4 or 6 Amperes in either direction;

the rest of the applied ac voltage appears across the load .

The top half of fig.8 demonstrates the possibility
of negative or positive gate triggering. When T2 is positive
with positive gate voltage, gate current flows from G to T,

via the indicated forward biased pn Jjunction.
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Negative gate signals can also trigger the triac,
the only difference being the path of gate-current flow and
some differences in the required level of gate current due

to non-symmetry and ef fects or principal current.

The device can reverse from non~conducting or OFF
state to the conducting or ON state by exceeding the
breakover voltage or by gate triggering. Once ON, the gate
also loses control until the principal current 1is reduced
below the holding-current level. The triac can be triggered

ON by 1 or 2 volts at gate or a few tens of milliamperes.



5.2.2. AUTO TRANSFORMER

A transformer having a single continuous winding
common to primary and secondary circuits is termed as

autotransformer.

Figure 13 shows the schematic diagram of
autotransformer, in which the winding AB forms the primary
and the supply voltage is applied across it. The portion BC
of the winding AB forms the secondary and as such the 1load
i1s connected across BC. Hence the portion BC of the winding
is common to both primary and secondary thus resulting in
economy of material.

Autotransformers work on the same principle as an
ordinary transformer. They are mainly uéed for connecting
systems that operate at low voltages. They are also used as
starters for starting 3 - phase squirrel cage induction
motors. They are simple and relatively low cost compared to

multi winding transformers.

Looking at the secondary side of the
autotransformer, it can be considered equivalent to a

potential divider.

The autotransformer voltage and turns ratio is
al = Eac * Ecs
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Where 'a' 1is the voltage and turns ratio of the

original two - winding transformer.

Besides furnishing a greater transforming action, a
pair of windings connected as an autotransformer can also
deliver more volt - amperes (apparent power) than when
connected as a two - winding transformer. The reason 1is
that the transformer of apparent power from primary to
secondaryisinot only by induction, as in a two - winding

transformer, but by conduction as well.
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CHAPTER 6
SPECIAL FEATURES

No motors for servo.

No bulky variable transformer.

Simple novél circuit.

Fast acting unlike motorised servo types.

Same circuit for any capacity, only triacs to
altered.

High efficiency.
Highly economical.
High and low voltage cut off LED indication.

LED indication of parameters
No meters required.

No dynamic parts.

Easy servicing and trouble - shooting indication.



CONCLUSION



CHAPTER 7

CONCLUSION

A year's diligence and intriguing work, has made
project SOLID STATE STABILIZER successful. At this jumture:

we cannot but help cite Sir Issac Newton -~

Knowledge is like a shell

I am just a child who picks

Up some of these colourful ones,
but when I look back there are
millions others still lying on the

shore of the "Ocean of knowledge"

The SOLID STATE STABILIZER has been tested and
proved under actual working conditions. Our fledging
ef forts have proved successful yet a lot of developments are
in the anvil, particularly in the controlling sections.
Advanced FET$ and power transistors replace triacs and,

thereby decreasing complexity and cost of the whole unit.

Though stabilizer have been existing for a long
time) newer and advanced versions are always welcome to
improve the efficiency and regulation. We have strived to

achieve the above objectives in earnest.
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—~Digit LCD/LED

gle-Chip A/D Converter

ERAL DESCRIPTION

intersil ICL7106 and 7107 are high performance, low
31/4-Migit A/ D converlars containing all the necessary
gdevices on a singie CMOS | C. Included are seven-
nt decoders, display drivers, a reference, and a
The 7106 is designed to interface with a hquid crystal
y (LCD) and includes a backplane drive; the 7107 will
y drive an instrument-size light emitting diode (LED)
Y.

7106 and 7107 vang ‘ogether an unprecedented
nation of high accuracy. versatity, and true economy.
ures auto-zero 1o less than 10uV, zero drift of less
|wV/*C, input bias current 2t 10 pA max., and roliover
of less than one count True ditferential inputs. and
nce are uselful in all systems, but give the designer an
nmon' advantage whan measuring load cells, strain
»s and other bridge-tyge transducers. Finally, the true
omy of single power supcly operation (7106), enables
n performance panel meter to be built with the addition
ty 10 passive components and a display.

REMAUUNI U LAWY s 2

FEATURES

» Guaranteed Zero Reading for 0 Voits Input on Al
Scales

* True Polarity at Zero for Precise Null Detection
¢ 1pA Typical input Current
¢ True Differential Input and Reference

® Direct Display Drive — No External Components
Required — LCD ICL7106
- LED ICL7107

¢ Low Nolise - Less Than 15uV p-p
¢ On-Chip Clock and Reterence

o Low Power Dissipation - Typically Less Than 10mwW

e No Additional Active Circuits Required

® New Small Outline Surface Mount Package Available

e Evaluation KIit Avallable

ORDERING INFORMATION

Part Number Temperature Package
Range
ICL7106CPL 0°Cto +70°C | 40 pin plastic DIP
ICL7106CJL | 0°Cto - 70°C | 40 pin CERDIP
ICL7106CM44 | 0°Ctc - 70°C | 44 pin Surface Mount
ICL7107CJL 0°Cto -70°C | 40 pin CERDIP
ICL7107CPL ¢*’Cto ~70°C | 40 pin plastic DIP
ICL7106EV/Kit | Evaluation kits contain |C, display,
ICL7107EV/Kit | circuit board, passive components and
hardware.
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ICL7106/ICL7107

3

ICL7106/ICL71

ABSOLUTE MAXIMUM RATINGS

Supply Voltage

o7 RINTERSIL. ;

Power Dissipsticn (Note 2)
Ceramic Package
Plastic Pachage

1000mwW 4*
800MW

""Z“’f' Vo Yo - 19V Operating Temperature . O'Cto +70°C %
ICL7ia7 v GAL ' 6V Storage Temparature 65°Cto + 150°C
ICLY sVt G ’ . “9\4 Lead Tompeorature (Soldenng, 10seac) 300C
Anaing 'NHul valdge weithier o eutiNOte 1) v ooV
Rerfeereer e i0put v Gllage teithie! Lput VoV
T TESTlov:

NOTE Sreasws 4w 8

St o hIe

ALNo .

GHNOtoV ™~
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MG 0T SRR B S e se 07 JTy DiNes
MR T At SO NG L e alANJA T DS (T altoct mwvice rehabdity
Note 1 Sty olgOe 4L 0eed e SUDRY VL oes DFOvides The input current s umidec L U~ .
NOtE 2 " ~. . ob " ahr [ dassuhes Jevice 'S Mmounte 2 wit ah ieads solgored '1C pnntea orrcuit boars .
ELECTRICAL CHARACTERISTICS (Note3) ?
T
Characteristics i Test Conditions | Min Typ I Max Unit
st i {
Vir - | :
S ir et Besadio IS L _0000  -ConQ - 0000 | ngnal Roading
Pt hcale 200.0mv
—— .- U SRS S .- [ —.
]
. Voo VRErs ' Lo L o
At oree ol Readin SRR BTNV 1000 Digntal Reaaing
Vit 100mv .
. N [, — [BUNUEEIEENS — ——— i e e e — = [
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cegalive mpqt:’ near Fuh Scau_) ' } .
- e —— - - S e - 1 et e s
o \ ! :
Limeanty (Max dgeviation trom Futi ccale  200.0mV | . . L . Counts i
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LTI BV g v ; ——— - — o =]
Lommigs Moge Repection Ram Ve IV VIR OV [ ‘ 07 wV/V
St s Uil Scaic 700 0mV ; ) ’
heor w6 PR FRovaiue not oxcesded VW ov \ 'g | ]‘ uV :
whtL At ume; Ll %(m(_ 200 omv i JJ !
T e s R + - t T
ceakage Larentinput Voo GINcle 6) ! . 1 | 10 | pA !
s R t i e T
RO v O : : | i o
Zero Reading oot N ' 0.2 1 1 ! uV/eC
L C - Ta 70°C (Note 6) i i |
FO— — Y . ——
- ' T ! T
1o Fa 11 T o , 169, | y o
Scate Factor Ternperature Vi 189.0mV 1 : ] ! 5 ! ppm/*C
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| e t
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— } ; ‘
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" i
v bup; v Cuire ni \/ 10; O(\ly, | i C.6 } 18 ‘ mA
e et L et f 1 |
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oA z 3 ;
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(Note J) (Continued)

EINMERSIL

Characteristics Test Conditions Min Typ Max Unit
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ONL I Vetove -9V 4 s 8 v
« Segment Drive Voitage | %
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2 e . |
ONi S IR VRN % , I
R . | 5 8.0 ‘ mA
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pt #in 19 & 205 1
!
9 onivy ¢ : 10 16 ' mA
0 0Ny} ) 4 7 : {
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2N6071,A,B
2N6073,A,B
2N6075,A,B

» Gate Triacs
ectional Thyristors

It-wave ac control applications, such as light dimmers,
ing controls and power supplies; or wherever full-wave silicon
{-state devices are needed. Triac type thyristors switch from a
cting state for either polarity of applied anode voltage with
gate triggering.
iggering (A and B versions) Uniquely Compatible for Direct
L. HTL, CMOS and Operational Amplifier Integrated Circuit

TRIACs
4 AMPERES RMS
200 thru 600 VOLTS

ly for fu

S
) Mode — 2NB071, 2N6073, 2N6075
i Mode — 2NB071,A.B, 2N6073.A.B, 2N6075,A.B

s to 600 Volts
ted Junctions for Greater Parameter Uniformity L [

Glass Passiva
MT2 /"

al Resistance, High Heat

Thermopad Construction for Low Therm
d Durability

CASE 77-08
{TO-225AA)}
MTY STYLES

NGS

Rating
e

I
O#-State Voitage, Note 1

2N6071.A.B
2N6073.A.B
2N6075.A.8

nt RMS (Tc = 85°C)

rrent
e, 60 Hz, Ty = -40to ¢ 110°C)
ey

“onsiderations

——

Ver
—— e

. —

Power

tage
e@®
jagistered Dsts

ply for open gate conditio
e appliad sxceaeads tha raine

cking capatnlity such that

ns. Thyristor devices shall not be rested with 8 constant current source for blo

4 hlacking voltagn




2N6071,A,B  2N6073,AB @ 2N6075.A.B

MAXIMUM HATINGS

\ Hating 'i vmbol i Value

{L 'Oparm_iﬂg'iuncuon Tempevdluio_ﬂa_:[\ge‘% L 4010 ¢+ HO .

| 'S(orage Temperalure Range Tslg 40 10 + 150

i Mouting Terguro B 2 et Note 1 T o i ] 8
Sindinetes JELURGC Hegistered Date

Note V Torque faling apphes with use of cumpression washar {B52200F006) Mounting 1071que 1 8xCuss ot 6 1. 1L does not appreciab

1o sink thermal resistance Main turnnal 2 and huatsink contact pad dfo common

For solderning purposes {either termingl connection of device mounting), soldenng tumperalures shall not exceed + 200°C, for 1
Consult factary for lead bending options.

Characteristic Svmbol Max

i . [ A
I Thermal Resistance, Juncuai to Coase RuJcC 35
Thaeomal Humal.muy Jnln ton W Ambnent k HoJA 75

“tnda wtus JTOEC Nu\palmml {ata

ELECTRlCAL CHARACTERISTICS (Te 25’C unless otherwise noted )

¢ t‘ Charactensuc Symbol l Min'] Typ 7N"||

*Peak Forwavd or Raversa Bloc.klng Current IDRM: IRRM
\ (Rated VDRM ©f VRRM. gate open] Ty - 25 C - — 1
| T 110°C — y
*Un State Voltage (Erhar Direction) Vim — — :
\ “TM 6 A Peuk)
‘Padk Gate Trigger Vollage (Contmuous dc) vaT
{Main Terminal Voltage - 12 Vde, R 100 Ohms, T3 40-C)
MT2(+ ), Gt ) MT2(- ), Gt ) All Types - 14 2
MT2( ). Gl - MT2( ). G(+) 2N6071.A.B, 2N6073.A.B 2N6075.A.8 — 14 2
(Main Terminal Voltage - Rated Vppm. Rl 10 k ohms,
| T3 100
i MT2¢(0 ), G(t) MT2{ ), G{ ) All Types 0.2 — -
' MTZ( [N G( MT?( ). G( ' ) 2Nb071 A 8 2N607.$A B ZNbO?&y A, B 0.2 -— -
'Holdmg Currt,nl (Ennu Dum,non) Y
(Main Terminal Voltage 12 Vdc, Gate Open. Ty 40 C)
i fnitiating . ot - 1 Adel 2N6071, 2NLU /3, 2N6075 — -—
2N6071A,8, 2N6073,A,.B, 2N6075.A.B - —
(T, 250 2N6071, 2N6t . 2NB075 - -
2NB071, AB 2N6073AB 2N6075,A.B — —_
Turn- On Tlme (Ellhe' Dm.cuon) ton - 15
“TM - 14 Adc, igT = 100 mAdc)
B|ock|ng Voltage Application Rate at Conl ©othnon dvdt — 5
" VDRM Ty = 85°C. Gate Open
[y *indicates JEDEC Registered Data
1
' . &
, . . " e s it idubinbssathi il isnitite
MOTOROLA THYRISTOR DEVICE DATA
3-80
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2 are high gain, wide banawigth

- . most comparatars, can 2isily
- , -putleadis inadvertently al‘cwed
. . cle to the inputs via 3ir3y

- " . - 4 srawsuponly during the cutput
. srvals as the comparatoc ~han-

. . oply bypassing is not raquired
aiem. Standard PC board ‘ayout

. c2¢ stray input-output Loupihing.

-, ..t iesstors tO < 10 k2 1 uces
wal i2vels and finally, adding ~vuen
i1 10 10 mV) of positive fz2aback
,_s=s such a rapid transit:on  that
. 13 »iray feedback are not pous-0i2.
. g m2iCand attaching rasisiofs 10

" e ~put-output oscillatiors 3.r. g

. i on oantarvals unless hysteresis 48

. ¢ .ot wgnal is a pulse wavefcim, ~itn
. n1 -~ and fall imes, hysteres:s 5 not

—~ elt

. ..« f a0y wnused comparators shouid be
PR 5 )

x .o atwork of the LM 139 series establishes a
we >t wnich s independent of ‘the magni-
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w - Re power sopply line,
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Tra ditferent.al ~put soltage may be larger than
Y withou? 33maging the device. Protect:on shouid
be provided 10 pravent tnhe "putl voltages from
going negative mare than -0.3 Voc {at 25°Ci. An
input clamp dhode can b2 used as shown n the
applications section.

The output of the LM 139 sertes is the uncommitted
cottector cf 2 groundad-emitier NPN output tran-
sistar. Many coiectors can e ted togetner to
provice a cutout GR'ing fonction. An 2utput
putl-up r25.5000 €30 T2 corract2d to any av alabie
pCaer SULLy mitage Athn tha permitled s.pply
yo'tage farge and there :s NS rastriction o0 this
voitage duz 10 the magnitude 2t the voitage which
is apptied 10 the V7 terminsi of the LM139A
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SPST switch '3 growsd {whan 3 pull-up r2s stof s
net used!. ne imeunt ot current wh.ch the
output cavice can sink s i~ tad by the drive
available {(wnich s .~dependent ot V') and the 3
of this device. 'When the maxamum cufrent limit
is reached iapproximately 16 mA), the output
transistor w:l come out of saturation and the
output voitage will rise :ery rapidly. The output
saturation voitage is n™red Dy the approx:mately
6092 ry,, of the output transistor. The low oftset
voltage of the output transistor {1 mV) altows
the output to clamp essentially to groura tevel
for small ioad currents.
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ximum Ratings
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5V Y

paticn.ote ) Nterng L TR ‘
ure Rarge 2T +0°C
fempergiure +10°C
e Range -85 Co -150°C
Solderrg. 10 seconds) «2206°C

|aractenshcs TA =0°C 1 "o 10 s 0 A L =e trherwise noted.

T - S T 1
55 -c!:e-l:lso noted) T o —(‘:‘/ 23V |
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Semiconductor
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LM311 letlé‘g‘é% Comparator
General Description’

The LM311 is a yoltage comparator that has input
currents more'than ahundred times lower than de-
vices like. the LM306 or LM710C. it is also de
sgned 10 opuatevovef::'a wider range of supply
voltages: from standard +15V op amp supplies
down to the single 5V supply used for 1C logic. 115
sutput is compatibie with RTL, DTL and TTL 35
well as MOS circuits. Further, it can ¢ove flamps or
relays, switbhing voltages up to 40V 2t currents 3s
high as 50 mA.

Features :

® Operates from single 5V supply
& Maxumum input current: 250 nA
s Macximum atfset current: 50 nA

voitage Lvompaiatory- ;. 3

3
34
5.

s Differential input voltage range: =30V
® Power consumption: 135 mW at =15V

Both the mput and the dutput of the LMIN e~ &
be isolated from system Found, and the oulpg . g,
can drive 10acs raferred 10 ground, the postes . o
supply or the ~egative supply Offset balancing T
and strobe capability are grovided and oulouts s &
be wire OR’ed. Aithough slower than the LM -9
and LM710C 1200 ns regponse time vs 40ns) thg ~ Z
device 15 3lso Much less prone 10 SPurious ol
tions. The LAI311 has the same pin configuratos
as the LA306 and LM710C. See the “aoplicanas "5
hints”’ o the LM311 for application help. '

*

Auxiliary. Clrcui_ts *

A
1n

S

Otiset Balancing

Typical Applications *

]
nexue .
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** Note: Pin connections shown on schematc ok
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- ¢ . . . R
3 Absolute Maximum Ratings s
‘3 Cm
> otal Suppty Voitage {Vasl - ) 36V . ) .
| 3 @uuo‘Neqauve Supply Voitage (V74) 4QV . E
3. Ground t0 Negative Supply Voitage Vys) 3oV
£ gifferential Input Voitage £30V
§. ~put Voltage (Note )] L £15V ' . i
£ powe Dissipation (Note 2) 500 mW D ¥
b autput Short Circuit Duration 10 sec
Opendting Temperature Range 0°Ct070°C
S10(309 Temperature Range -65°C t0 150°C
Lead Temperature {soldering, 10 sec} 300°C
. oitage at Strobe Pin VARAY N
1
. § Electrical Characteristics Note 3)
———————
PARAMETER CONDITIONS MIN TYP MAX UNITS
)
<
b wput Otfset Voltage {Note 4) T,=25C Rs< 50k 2.0 7.5 mV
mout Otfset Currant (Nate 4) T,=25°C 6.0 50 " nA
7§ wout Bias Current Ta=25C 100 250 nA
E, orage Gan T.=25C a0 200 VimV
. evconsa Time (Note 5) Ta=25C. 200 ns
e gtion Voitage Vin <-10mV, lour © 50 mA 0.7% 15 Vv
T, =25°C
#+308 ON Cusrent T.=25C - 3.0 mA
Zusput Leakage Current Vi > 10mV, Voyur =35V 0.2 50 nA
T, = 25°C, lsTRoge = 3 ™A
nont Ottset Voltage (Note 4) Rg < 50k 10 mV
vigut Ottset Current (Note 4) o nA
"ot Bias Current . : . 300 nA
3 ! - M
ot Vortage Range 145 |138-147| 130 v
Setration Voltage V45V, VTA0 . 023 | 04
Vin 510 mV. lging SBMA ‘ S
$ue e Supply Current ‘ Ta=25C 51 75 mA
Nouy " » ' : Sl St
‘:1500051 Current vl Ta 2%°C - R 50 mA

¥ Thi rating apoties tor =16V supolies. The positive input voltage limit is 30V above the negative supply. Tre negative

.0" 0t tage 1imit i$ equal 1o the Negative wPolY voltags or J0V beiow the pasitive supply, whichaver is less..

prry 2: Tha raximum junction tempersturs of the LM311is 110°C. For operating #t clevated ternperatures, davices in the T0-5

\,::,"""' ba deratad bassd on # thermal resistance of 150°C/ W, junction 10 ambent, of 45°C/W. junction 1o case. The thermal

e s~ omm gl o ne package is 100°C/W, junction 10 amtent

mf.‘ T‘;\m specificatons spply for Vg = £+15V 3nd the Ground pin at ¥

© e - va atfset voitage, offset current and bias current speciticatiors Frer-]

wpphes.

Wiy 4

w, T_“‘ a{fsat voitages and offsrt currents given are the MaxXIMUIM vahses required

o LTI 1 MA losg. Thus, thess paramawers define an error band and taka into &C
"Out impedance. . K

ound, and FC <« Ta V705 ¢ niess otnaTeie
y for any supply voitage from 3 single S5V suppty

10 drive the oupuT within 3 voit of eithar
ount the worst-case affects of voitage gain

ey, ) '
The response tume specified (see definitions) is for 3 100 mV input step with 5 mV overdrive.

&:
Oa not short the strobe pin to ground; it shouid be current driven at 3 to S mA

-
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TYPES SN5400, SN54H00, SN54L00, SN54LS00, SN54S00,
SN7400, SN74H00, SN74LS500, SN74S00

QUADRUPLE 2.INPUT P

OSITIVE-NAND GATES

REVISED DECEMBER 19483

* Package Options Include Both Plastic and

Ceramic Chip Carriers in Addition to Plastic

and Ceramic DH::

¢ Degendable Texas Instruments Quality and

Reliability

Jascription

These devices contain four independent 2-input NAND

J4tes
¢

The SN5400, SN54H00, SNS4130, ang SN54LS00,
ana SNS450C are characterized for operation over the
fult military remperature range of -55°C to 125°C. The
S5N7400, SN74H00, SN74LS00, and SN74S00 are
characterized for operation from goC to 70°C.

FUNCTION TABLE (each gate)

INPUTS OuTPUT
A B Y
H H L
L X H
X L H

'gic diagram (eaci gate)

y

SN5400. SN54H00, SN54L00 . . J PACKAGE

SN54L.S00. SN54500

SN7300. SN74HOO .

SN74LS00. SN74500 .

... JORW PACKAGE
.. JORN PACKAGE
.. D.JORNPACKAGE

(TOP VIEW; |

TA
18
1Y
2A
28
2Y

~ay
SR

chc
()48
0aa
04y
0138
J3a
303y

SN5400. SN54HOO . .. W PACKAGE
ITOP VIEW)

ta (Jude
182 1348
1v (33 20 4A
VCCC‘ i) GND
2y Qs o] 38
A (s 9(] 3A
28]y 33y

SN54LS00. SN54S00 . . . FK PACKAGE
SN74LS00. SN74S00 .. . FN PACKAGE

{TOP VIEW)

2 g
- -

2
1Y
NC

A LY BN

Q
Q OUmx
Z > o

12019
18
17

4A
NC

2A 6] 4Y
Vs
. NC NC
sitive logic 28 38
P - = 10 11421
Y=A B or YsA+8 2 :
>0 U > g
NZZ oM
[
MO NOo S teenel connec ion
S
L Y B 1 .
“lﬂt_xunm- TAlOR CuTtent o T . ‘{I(‘
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TYPES SN5400, SN54H00, SN54L00, SN54LS00, SN54S09,
SN7400, SN74H00, SN74L.S00, SN74S00
QUADRUPLE 2:INPUT PCSITIVE-NAND GATES

schematics (each gate)

‘00, "L00
B 4 *+—Vce
A1 A2 R3
3
Y
INPUT CLAMP
O10DES ARE
NOT ON
L00 CiRCUITS R4
& s /x L o GND
CIREUIT. A1 R2 f3 Ai
*00 4x | '8k {1300 1k
L00 40 ki, 0« (5000 | 12k2
'S00
? - Vee
a -
; A
u Y
T
S
2
m
/2]
)
—- GND GND
e
AGBLLOC v4iLSE SNT AN 10 -
absolute maximum ratings over operating free-sir temperature range (uniess otherwise noted)
Supply voltage . ¢ e¢ ‘otz 1) °00Q, 'HQO, ‘LS00, °S00 ... ....... ... . R 7,;
LOO . . g
Input voltage: "00. =00, L00,'S00 . . ................ .. ... ... ... e . 58
LS00 ;
Operating free-air ~amceraturerange: SNS4*. ... ... .. ... ... —55°C 1o 12
SNT&' . e 0°Cwo M
Storage temperst . iz . e e e . —B5Cro15
NQTE Y Varteqge a4 -1 - 7+ 67T 10 NetWOrk yround termingd. .

(UL VS

. Texas ‘t'r‘

INSTRUMENTS

T T T T T T T T

- g
g>
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e TYPES SN5404, SN54H04, SN54L04, SN54LS04, SN54S04,
SNT404, SNT4HO4, SN74LS04, SN74S04
HEX INVERTERS

1 REVISED OECEMBER 1983

SN5404, SN54HQ4, SN5ALGA . . . JPACKAGE
» Package Options Include Both Plastic and SNS4LS04, SN54504 ... J OR W PACKAGE

Caramic Chip Carriers in Addition to Plastc s;f;izx ::;zg: e ;0“‘0’;:‘:::5:“
ans Ceramic DIPs . ... D.J
(TOP VIEW)

¢ Dependabie Texas instruments Quality and

Reliabifity 1a v Usd vee

Y 1 6A
description 2A a 8Y
These devices contain six independent inverters. 2y 5A
3A D 5Y
The SN5404, SilS4HO4, SNS4LO4. SNSALSO4 and 3Y 44
3N5K4S04 are characterized for operation ovear the full GND D Y
nilitary temperature range of — 56°C to 125°C. The
5N7404, SN74H04, SN74LS04 and SN74S04 are SN5404, SNS4HO4 ... W PACKAGE
.naracterized for operation from 0°C to 70°C. (TOP VIEW) ’
1A 1471y
FUNCTION TABLE (sach inverter) 2y 2 13 86A
INPUTS ouTPUT 20z 2Dey
A Y vee G 4 1 1:) GND
3A(]s 10{] 5Y
H L 3¥(Je  s0sA
L H 4A [: 7 g{] 4Y
SN54LS04, SN54S04 . .. FK PACKAGE 3
»qic aiagram (each inverter) SN74LS04. SN74504 .. FN PACKAGE g
v {TOP VIEW)
L d
.
A Y u:
¢
) >
L
“Altive lowc C
YA t
VO - NO mreral connecon
- gy, ;..'".' TUCTION JATA i o
NI T s -
-~ T i T eies astfuments }

- .
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TYPES SNES4LSCY, SNT4LS04 \/ \
racommended operating conditions :
lv
T snsaLsos | SN74Ls04 }
UNIT
‘ [Twin_nom  max [ win__ nom  maAx
'.’ Vee Swoply voitage 1 15 5 55| 4795 5 825 v 1
— ¥
Covie gn-ever  Dut v0iTIgE i 2 2 v
l) Jy ¢ ooweiewel npUt ©oltage '1 0.7 08 v 'E
ri'OH rgh-ievel dutput current 11 -04 -04 mA
‘ oL 1_yweievel output current 1 4 \ 8 mA
+
i Ta ~.oersting free~r t@mperature L -~ 55 125 1 o] 70 9C l
siectrical characteristics over recommendsd operating free-gir temperature range {unless otherwise noted) i
2
l T sNs4LSO4 SN74LS04 | f
PARAMETER TEST CONDITIONS ¢ — UNIT |
L { MIN TYP$ MAX MIN TYPS MaX #,
! " i Veg s MIND y e =187 ‘ -15 -15 v J‘
I . < 7
\ B e . - . = -04m . B . M
‘ oh Joe = MIN ViL * MAX, lgu = -04mA 25 34 2.7 34 v i
] Ve sMIN, Vin=2V. loLt4mA ! 025 04 04 v 1
ot Vcc'MlN, Vig=*2Y (OL'BW‘.A ‘ 0.2 0.5 '
m veg = MAX, V=7V ‘ 0.1 0.1 mA i
-~
‘ lysq vee ® MAX, vy=27% 1 20 20 uA 'R
 AEEE
e T Ve -max. vinoed | - 04 —04| A ﬁ
4 los§ | Vo T Max -0 00| -20 “1o0| ™A
‘ecH \ Voo = MAX, VOV | 12 24 12 24| mAC
4 { ‘ccu 1 veeo MAX, Vi 45V 1 36 6.6 36 8.6 mA
1 v+ For corait.ons shown as MiIN Or MAX, use the 00T Opriste vatue toecihed urler r ecormmaended operating conag tions.
1 Al typicsl values sre anwVee ® SV, Ta* 25°¢C.
’ § Not more than one Output shoutd be shoried at 8 time, and the dursuion of The thort-cifcuil should not excesd one tecond.
n s L
7 switching characteristics, VCC = 5V, TA=25°C (see note 2)
] FROM 10 3
TEST CONDITIONS MIN TYP MAX| UNT .
1 '“"‘ET“\ UNPUT) (OUTPUT) {
b ] f
. E} 15 :
PLr A 1 Ry =20, CL - 150F -
ronL 10 15
NOTE 2 Ses Gane ¥ ~tormauon Section for load crcuits and volage waveinms .

"1.34

“.

Dbt

i
Texas -2‘6
INSTRUME . ~

[PUF S SRS
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SN7404, SN74H04, SNT4LS04, SNT4S04
HEX INVERTERS

TYPES SN5404, SN54H04, SN54L04, SN54LS04, SN54S04, \/

schematics {each gate)

04, L04

QUTPUT
Y

ps Y & GND H
¢
CRCUIT | A1 A2 R3 R4 ]
04 4«5 18Kl 130 02 1.0
‘LO4 el i x$2 ‘500 2 12 %8
}
LS04 . ‘S04
- . L
I"’ ; vee
20%§ § 8x2¢ 1202
1 \
s
La.
INPUT ¢ °
A hﬁ OUTPUT
anl —— v
>
12&911; f¢—o
¥ }
15k§23 3

'
k2

&— GND
pe

- Resdtor values shown are nominal.

shsoluts maximum ratings over aperating free-air temparaturs range {uniass otherwise noted)

Supply voitage, VG A= + 2 G4 hO4, L3044, S04

s S S S
Input voltage: D4 H73 7L 3OSD4 e e

o4 s e e e
Operating free 3. . re.arge. SNS4' ..
SN74°..... ... ..
Storage temper 17 1n TR oo soes oo s i
ODIE 1 VOltege vaiuws ¢80 & HuseCt 10 ~etwork ground terminal.

LF

TExAS {‘)

INSTRL VENTS
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NSALS174, SNSALS1TS, SNS4S174, SNSASITS,

TYPES SN54174, SNSA1TS, SNSALS

SN74174, SNTATS,
WEXGUADRUPLE D-

SNNbSﬂ&. SNTALS175, SNT4S174, SN745175

TYPE FUP-FLOPS WITH CLEAR

CECEMBER 1972~ AEViSED DECEMBER 1982
sl

174, °'LS174,'S174 ...

178, °'LS174, '§174 Contain Six Flip-Flops
with Singte-Rail Outputs

175, 'LS175, '§175 Contain Four Flip-Flops
with DOUbiCoRail Outputs

Three Performance Ranges Offered: See ~—
Tsbie Lower Right

guttered Clock and Direct Clear Inputs
individual Data input to Each Flip-Flop

Applications include:
guffer/Storage Registers
Shift Registers
pattern Generstors

usoomounigndh-nodhctne\ooum
Ma’rmmfuivgonpnibh!uuawiﬂ\m

FUNCTION TABLE
tg ACH pUP-FLOPY
1PyYTs

CLEAR CLOCK O Q 1
Y x x| L w
" t wln
" t '
v H 8 x l a %

< = righ revel steady suated
= oW lwp‘ (stady state)
X = irrglevant
© a wrensition from low 10 high lovel
Qg * the levet ot O before the indicated steady 1ate
\nput conditions were ssteniisned.
- 178, ‘LS1T7S, and S 1% ont,

TYPICAL TYPICAL
MAX UM POVER
tyvres
cLocK OISSIPATION
FREQUENCY PER pPUPFLOP
‘174,179 38 M 38 ¥
LS174, LSVIY 40 W2 14 W
$i74. 17 110 ML 75 M

HEX O-TYPE FLIP-FLOPS

‘176,°'LS176,'S175 . . QUADRUPLE O-TYPE FLIP-FLOPS

SNEAL T4, SHEAS1T4, ENG4S174 ... JORW PACKAGE
S$N74174 ... JORN PACKAGE

SNSALS 174, SNEASYT4 ... FX PACKAGE
SMIMLS1TS, SN748174 ... FN PACKAGE

SNB4TS. SNSMS176, SNE4S1TS ... JORW PACKAGE
SNTAYTS ... J ORN PACKAGE
SNTUS1TS, sN748176 ... DI OA N PACKAGE
TOP VIEW)

SHBALS1TS, SN5648178 ... % PACKAGE
SHIM51T7S, SNTAS1TS ... i PACKAGE

(TOP VIEW)
< P
ol33 29

-

3 1+ 0

1Q 13140
10 11140
NC 16{JNC
0 1530

PAQOUCTION 5273
4 Acemee| COPLIAS aterne T AL )
sicales jate  Predecl AR S
- "'u‘-nmumd'-wuu‘-u

N he s YA Y Sons

E
INSTRUME T3



T e i ST
L TPES SN54174, SN§4175, SN54LS174. SN54L8175, SN543174, SN54S/7 ?5
SN74174, SNN?;S, 5:‘474‘.3174‘ SNMLSUS, SN74ST74, SN745175
HEX]QUADRUPLE 0-Tvpe FLiP-FLOPS WITH CLEAR

logic diagrams

>

CLock

AR - XY

3 .
Texas *-
INSTRL\H;-



“
54174, SN54175,

TYPES SN SN54LS1T4, SNSALSATS,
74174, SNTA1TS, SNTALS1T4, SNTALS1TS, SNTA
{EX/QUADRUPLE D-TYPE FLIP-FLOPS

a—
e 31TS of nputs and outputs

. SN54174, SN54175, SN74174, SN74

175

P
CQUIVALENT OFf ALt INPUTS

Oy

Tl

3

|

!

l

SN54S174, SNS4S1T5,
S174, SN748175
WITH CLEAR

TYPICAL OF ALL QUTPUTS
s/

T

—‘—10 —4———Vcc

'au;\)

5;3 |
’

[

SN54LST

74, 5M54LS175, SN74LS174, SN

7415175

f TGUIVALENT OF ALL INPUTS
!
;

‘‘‘‘‘‘

Tv?1CAL OF ALL CUTPUTS

v¢e

ouUTPUT

SNE545174, SN54S175, SN74S174, SN74S1 75

EQUIVALENT OF ALL INPUTS

TYPICAL OF ALL QUTPUTS

vce

QuTPUT




VI = ™

JAONOSTABLE MUL L o INPUTS
WITH SCHMITT-TRIGGER \NPUTS

AEvISET M a2
PRy

ple Output pulse Width onsizt -9 ORW PACKAGE
. 35ns TYP snsum...nAchGe

gN74I2T - - - JORN PACKAGE

Coxt: "~ 40 ns 0 28 Seconds
ompensation for viriual {TOP VIEW!
are |ndependence
g Unedvee

s Qperation up 10 90%
NC

‘e
. NC
apabihity Roxt/Cast
Cext
FUNCTION t1AaBLE a
— int .
NC -
\ a2 B _Q Q |
3 X H - H \ .
. . Lot al \
. Lo ot at : ~C No.m'm‘conh«:hon
. ) X ‘ At
-+ " I r
w M
\ W Y
. % . "‘
X L *

Lmatofn ot fancuon - o symMmOST vee 030¢

] ~ve ot Ne tynct 20 cani@ 358 that Te ne Lates srealy state ;r)r‘:.t.ons a1 1ne A and -} Touts nave ceed setad [TSLA] qnougn

s.ate 80V pulte sta- e vetore -ne tOtUD. - i

0

) Aulpvibratos saature Qud! negauve-!ransmon-'.nggered ,aputs ard 3 single posi(ive-lransmon-mggered input
-~ can De used as an \nhibit rput Comp\ememaw outpul pulses are pcovided.

+2 wngenng occurs at d parucu\ar yoltage \evel and 'S not directly reiated 10 the ransition ume ot the input pulse.
et ngget input circuitry {TTL hysteress) for me B input allows jrter-free riggering from \nNPUTs with transition
. a8 SIOW * Holdsecond. providing the circuit wth an exceltent nOASe immumty ot typically 4 2 volts. A high
runity 10 v nosse of typcally 1.5 voits 1s als0 provided bY internal {atching circuitry-

T nry FS

ed, the outputs ae \ndependent ot further rransitions of the input and are 2 function only of ne uming

rce fir
\se length maY he varied from

~mponent- lnput pulses May pe of any guration celative 10 tae ocutput puise. Qutput PV
2 ~anoseconds 10 28 seconds py chousing appropriste wming components- Wigh no external wming components
c+ . Rint connected to VCC- Cext and Rext/Cext oven), an output pulse of typically 30 or 35 ~angseconys 18 achieved

rich may be \ised 85 3 d-Cc «-ggered resat si1gnal- Output 11se and falt umes ae TTL compatbie and ndependent of

3 i5e adh grabaty seneved thros3f \eenal _mpensiiion and & artualty independent of VCC ard lemperature.
st sophudt st crzhility & s/ bR hmited py e ccur ¢ ot pxiefnd nvng iomouf\em:
et free operat - 5 g st aned e TR [ tor~peratur? and VCC’ 3ages {or mat® oroa L% teud it 1 nmang capac
Synee 110 ARG SF) ang o SR gecace o 1:mng res:stance 12 x§1 12 30 K618 R sn5aL12!
g4 2% 0. 7T RO cerought o hese 7aUQeS. Uy acdtnos et S b 7 P R IR tall twilout) *
ex(RT“‘z =07 CextBT cifen oo T2 auge 3T BT IET T crng el rance o 10 1060 Ut and timing
aqistance 3s tow as 1 4 W () may be Lsed. Also, «he r3nge of ptiertees _atput Du s oL e T VCC S he'd to
3 voits and tree 27 emperature s 26 'C Duty cycies 3% nigh 3% 90% are achieyad WnEN LY FEELERE . acommended
o Higher Quty cycles ace jeatiabie 13 cean amount of putsew gen e s e saved
- _gmm I Y
. SRQDUCT:ON DATA .
g 20cumest castans Atoemation 87 T w
?uhhut\n sa\s. FYPYTVIL SR 94 - A
' calians ;% ina i ms T tUAS . ) E—W . 3-471
e ST IS INSTRL MENTS
armasdile T L - RIS A L oez: % 3L .- . . .-
ML 3Lk ™ - e DAL -



TYPES SN54121, SN54L121, SN74121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

am—

cimum ratings over o

oitage, VC (see Note 1

1tage

\g f-ee-atr Temperature range: SMNE4121 SNSHLIY

te~perature range

QA ) LES 'S with ~esp¥1t 2

2

L2t

SNT412Y

etACR GraLry Tt Y

ed operating conditions

periting free-air temperature range {uniess otherwise noted)

- 55°Cto 125°C
0°Cwo 70°C

CooTe e SN54121
SN54L121
SNT4121 UNIT
MIN NOM MAX | MIN NOM MAX \
' 54 Family 45 5 55| 45 5 .85 ‘ v |
b {78 Family 475 5 528 ,
N eve JutDUl CLTent o o -04 -02 1 mA
N- 2 oulpul urrent 16 8 1 mA
AR i e e t
e 0 e, tad of npul e E— } ! ! l Vi
’ - 22 1 1 1 Vs
WPV o 1 50 100 ny
T - TsaFamity | 1% 30| 14 30 | a
terng. 1Ny Cagac.tance r:" Famﬂv ]1 ‘.4 40
(8r e * MING CaC "3NCE ' Q 1000 o] 1000 uF
TTRT - 2kt 67 67 «
My et e A7 - MAX R, %0 % :
S
54 Family — 55 125 | - 55 125 | ..
erat ~q free-air lermperature 74 Family ° 70
- ¥

TTI NFVICFS e

RS - - =



Yl il W WE ey W

TYPES SN54121, SN54L121, SN74121

MONOSTABLE MULTIVIBRATORS .
1
NTTH SCHMITT-TRIGGER INPUTS {
‘ §
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