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ABSTRACT: 

In this project the traffic lighting control system analyzed 
and constructed electroni,c~IJI, on a four way road. 

The priority and durations of lights are obtained from the 
Traffic Authority of Nicosia. According to the datas the Eprom is 
programmed in machine language. The counters are used to transfer the 
contents of the Eprom to the solid-state relays. The relays which are 
used in this project are optically isolated. All the circuits are installed on 
a PC board. 
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CHAPTER 1. INTRODUCTION 

Nowadays, the control of traffic lights is done by 
• 

modern advanced systems especially where the traffic 

jam is high. All these techniques are basically 

microprocessor controlled. In some places the priority 

and duration of the lights are obtained by using the 

special lights or weight transducers which are 

installed on the road. The dates used in this project 

are get statistically from the Traffic Authority of 

Famagusta. As an example the on/off pulse duration of 

the green light in main road is hold longer than the 

cross road. If in the future, the priority and duration 

of lights are want to be changed, the Eprom should be 

reprogrammed. This gives a great advantage to the 

system. 
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After the getting,of pulse durations, the Eprom 

should be programmed in machine language. The 27~16 ..
I

Eprom is used as a 2K byte ROM in project. But only 256 

lines are used. The number of lines of Eprom are 

controlled by the eight bit counter. The counters are 

directly connected to the address lines of Eprom. The 

contents of Eprom are then transferred to the solid 

state relays. The reason of using th• solid state 

relay~ are due to the separating high-voltage circuits 

from the low-voltage circuits. 
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CHAPTER 2. CIRCUIT DESCRIPTION: 

2.1 THE BASIC T74LS90 DECADE COUNTER 

•
The T74LS90 is high speed 4 bit ripple type counter partitioned

into two sect ions ı, Each counter has a divide by two section and either

a divide by five (LS90), divide by six (LS92), or divide by eight (LS93) .

section which are triggered by a HIGH TO LOW transition on the clock

inputs .Each section can be used separately or tied together ( Q to CP)

to form BCD. bi-quinary, modulo-12,or modulo-16 counters . All of the

counters have a 2 input gated Master Reset (Clear), and the LS90 also

has a 2' input gated Master Set (Preset 9) .

. LOW POWER CONSUMTION ... TYPICALLY 45 mW

. HIGH OUTPUT RATES .... TYPICALLY 50 MHz
·,

CHOICE OF~OUNTING MODES . . . BCD. BI QUIN ARY,

• DIVIDE BY TWELVE ,BINARY .

. INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

. FULLY TTL AND CMOS COMPATIBLE . 

3 



2.2 T74LS193 PRESETIABLE 4-BIT BINARY UP/DOWN COUNTER .ı

The T74LS193 is an UP/DOWN MODUL0-16 Binary Counter . 

Separate Count Up and Count Down Clocks are used and in either

counting mode the circuits operate synchronously. The outputs change

state synchronous with the LOW-to-HIGH transitions on the clock inputs.

Separate Terminal Count Up and Terminal Count Down outputs

are provided which are used as the clocks for a subsequent stages

"without extra logic, thus simplifying multistage counter designs.

Individual preset inputs allow the circuits to be used as programmable

counters. Both the Parallel Load (PL) and the Master Reset (MR)

inputs asynchronously oyerride the clocks.

. LOW POWER •••....• 95mW TYPICAL DISSIPATION

. HIGH SPEED.~~ .... .40MHz. TYPİCAL COUNT FREQUENCY

• SYNCHRONOUS COUNTil\rG

• ASYNCHRONOUS MASTER RESET AND PARALLEL LOAD

4 pto



• INDIVIDUAL PRESET INPUTS

• CASCADING CIRCUITRY INTERNALLY PROVIDED

• INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS

•
• FULLY TTL AND CMOS COMPATIBLE

/
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FUNCTIONAL DESCRIPTION OF T74LS193 

The LS193 is .Asynchronously Presettable Decade and 4-bit Binary

Synchronous UP/DOWN (Reversible) Counters.The operating modes of the

LS193 binary counter and LS192 are identical, with the only difference being

the count sequences as noted in the State Diagrams. Each circuit contains

four master/slave flip-flops,with internal gating and steering logic to provide I, 

master reset,individual preset, count up and count down operations.
"'

Each flip-flop contain JK feedback from slave to master such

that a LOW toHIGH transition on its T input causes the slave, and thus

the Q output to change state.Synchronous switching, as opposed to ripple

counting, is achieved by driving the steering gates of all stages from a

common Count Up line and a common Count Down line,thereby causing all

state charges to be initiated simultaneously. A LOW to HIGH transition

on the Count Up input will advance the count by one, a similar transition

on the Count Down input will decrease the count by one. While counting

with one clock input,the other should be held HIGH.Otherwise, the circuit

will either count by twos or not at all, depending on the state of the state

of the first flip-flop, which cannot toggle as long as either Clock input is
~,

LOW. 6 
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The Terminal Count Up (TCu) andTerminal Count Down(TCD)

outputs are normally HIGH. When a circuit has reached the maxımum

count state (9 for the LS192 ,5 for the LS193 ), the next HIGH-to-LOW

•
transition of the Count Up Clock will cause TCu to go LOW. TCU will

stay LOW until CPU goes HİGH again, thus effectively repeating the

Count Up Clock, but delayed by two gate delays. Similarly,the TCD

output will go LOW when the circuit is in the zero state and the Count

Down Clock goes LOW. Since the TC outputs repeat the clock waveforms,

they can be used as the clock input signals to the next higher order

circuit in a multistage counter.

Each circuit has an asynchronous parallel Load(PL) and the

Master Reset (MR) inputs are LOW, information present on the Parallel

Data inputs (PO ,P3) is loaded into the counter and appears on the

,outputs regardless of the conditions of the clock inputs. A HIGH signal

on the Master Reset input will disable the preset gates, override both

Clock inputs, and latch each Q outputirı the LOW state. If one of the

Clock inputs is LOW during and af ter a reset or load operation, the next

LOW-to-HIGH transition of that Clock will be interpreted as a legitimate
( 

7
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signal and will be counted.

I.,
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2.3 THE 2716 EPROM

16K (2Kx8) UV ERASABLE PROGRAMMABLE ROM

•
The: Intel 2716 is a 16,384 bit ultraviolet erasable and electrically

programmable read-only memory (EPROM). The 2716 operates from a single

5 volt power supply, has a static standby mode, and features fast single

addres location programming. It makes designing with EPROMs faster,

easıer and more economical.

The 2716, with its single 5-volt supply and with an acces time

up to 350ns, is ideal for use with the newer high performance +5V

mıcroprocessors such as Intel's 8085 and 8086. A selected 2716-5 and

2716-6 is available. for slower speed applications. The 2716 is also the

first EPROM with a static standby mode which reduces the power

dissipation without increasing acces time. The maximum active power

dissipation is 525 mW while the maximum standby power dissipation ıs

- only 132mW, a 75% savıngs.

9
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)

The 2716 has the simplest and fastest method yet devised· for

programmıng EPROMs - single pulse TTL level programming. No need
ı.

for high voltage pulsing because all programming controls are handled

by TTL signals. Program any location at any time - either individually,

sequentially or at random, with the 2716's single address location

programmıng. Total programming time for all 16,384 bits is only 100
,il

seconds.

10
/



ERASURE CHARACTERISfICS OF EPROM 2716

l,.

The erasure characteristics of the 2716 are such that erasure

begins to occur when exposed to light with wavelengths shorter than

approximately 4000 Angstroms (A) . It should be noted that sunlight

and. certain types of fluorescent lamps have wavelengths in the

3000-4000 A range . Data show that constant exposure to room level

fluorescent lighting could erase the typical 2716 in approximately 3 years

while it wouTd take approximately 1 week to cause erasure when exposed

to direct sunlight. If the 2716 is to be exposed to these types of lighting

conditions for extended periods of time, opaque labels are available from

Intel which should be placed over the 2716 window to prewent unintentional

erasure.

The . recommended erasure procedure for the 2716 ıs exposure

. to shortwave ultraviolet light which has a wavelength of 2537 Angstroms

. (A). The integrated dose(i.e., UV intensity X exposure time) for erasure

should be a mınımum of 15 W-sec/cm2 •• The erasure time with this dosage

11
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ıs approximately 15 to 20 minutes using an ultraviolet lamp with a

12000 W /cmı power rating. The 2716 should be placed within 1 inch of
\..

the lamp tubes during erasure. Some lamps have a filter on their tubes

which should be removed before erasure.

12
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THE OPERATION OF 271(> EPROM 

-
The five modes of operation of the 2716 are listed in Table 1.

• 
It should be noted that all inputs for the five modes are at TTL levels.

The power supplies required are a +SV Vee and a Vpp. The Vpp power

supply must be at 25V during the three programming modes, and must

be at 5V in the other two modes.

<, 

READ MODE OF 2716 EPROM 

The 2716 has t\VO control functions, both of which must be

logically satisfied in order to obtain data at the outputs. Chip Enable

( CE) is the power control and should be used for device selection.

Output Enable ( OE) is the output cont rol and should be used to gate

data. to the. output pins, independent of device selection. Assuming

that addresses are stable, address access time (t ) is equal to
ACC ·

. the delay from CE to output ( t ) . Data is available at the outputs
CE

120 ns (t0E ) after the falling edge of OE, assuming that CE has

been low and addresses have been stable for at least t ACC- t0E.

13 
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STAND BY MODE OF 2716 EPROM

\.

The 2716 has a standby mode which reduces the active power

dissipation by 75% , from 525mW to 132mW. The 2716 is placed ın

the standby mode by applying a TTL high signal to the CE input. When

ın standby mode, the outputs are in a high impedance state, independent

of the OE inputs.

OUTPUT OR TIEING FOR 2716 EPROM

Because 2716's are usually used in larger memory arrays Intel

has provided a 2 line control function that accomodates this use of

multiple memory connections. The two line control function allows for:

a) the lowest possible memory power dissipation, and

b) complete assurance that output bus connection will not occur.

To most efficiently use these two control lines, it is recommended

that CE (pin 18) be decoded and used as the primary device selecting

function, while OE (pin 20) be made a common connection to all

14 



devices in the array and connected to the READ line from the system

control bus. This assures that all deselected memory devices are ın

\,. 

their low power standby mode and that the output pins are only active

• 
when data is desired from a particular memory device.

/ 

/ 
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PROGRAMMING OF THE EPROM 2716 

l,. 

Initially, and after each erasure, all bits of the 2716 are in the

"1" .s tate . Data is introduced by selectively programming "O's" into the

desired bit locations. Although only "O's" will be programmed, both "1 's"

and "O's" can be presented in the data word. The only way to change

·" 
a "O" to a "1" is by ultraviolet light erasure.

The 2716 is in the programming mode when the Vpp power

supply is at 25V and OE is at VIH . The data to be programmed ıs

applied 8 bits in parallel to the da:ta output pins. The levels required

for the address and data inputs are TTL.

When the address and data are stable, a 50 msec, active high ,

TTL program pulse is applied to the CE/PGM input. A program pulse

must be .applied at each address location to be programmed. You can

·program any location at any time - either individually, sequentially, or

at random. The program pulse has a maximum width of 55 msec. The

2716 must not be programmed with a DC signal applied to the CE/PGM

input.

16 



Programming of multiple 2'916s in parallel with the same

data can be easily accomplished due to the simplicity of the programming

requireıpents. Lik~-inputs of the paralleled 2716s may be connected
- '--

together' when they are -programmed with the •same data. A high level

TTL pulse applied to the CE/PGM input programs the paralleled 2716s.

/
/
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PROGRAM INHIBIT OF EPROM 2716 

Prograrpming of multiple 2716s in parallel with different data
. l,. '

ıs also easily accomplished. Except for CE/PGM, all like inputs (includingOE)

of the parallel 2716s may be common. A TTL level program pulse applied

to a 2716's CE/PGM input with Vpp at 25V will program that 2716.

A low level CE/PGM input inhibits the other 2716 from being programmed.

PROGRAM VERIFY OF THE EPROM 2716 

A verify should be performed on the programmed bits to

determine that they were correctly programmed. The verify may be

performed with Vpp at 25V. Except during programming and program

verify, Vpp must be at 5V.

.•..

18 
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2.4 SOLID Sf ATE RELAYS

-l., ·'

-Having ,1 = ea.ıed corıa t r-uc t i.o n wi +h no -now i rıg

parts, t_hese solid s t a t e r-e Lay a a.r= particuJ.arly
'suited to ~oc. switching applications requiring long

life arid high reliability c 'fhe switching is silent,

cau~2s no arcing and is unaffected by vibration ~nd

corrosive ·ıtmos-pc.eres o ·rhe control input is o:ptica:llY

isolated: fro111 the zez-o vol ta.ge 9Wi -tchin circuit which

produces ·ıfirtually no H.F interference o l.'llay b,., operateü

oy 'fTL O!)en collectoı::.· ., üutnut circuit is ' nominall.y
open' o When an inducti Ye load is to be switched an

additional snubber networks ( ego 238-463 for 24Q V

~nd 623-~~R for Jı5 v 3Uupli~s) may be beneficial

but the nFtworJc is munda tory for the dual-in-line arıd

7)lug-i~pin .styi es which do not have integral snubber

networks o ror- prot0ction against the effects of

tna.nsients. r.ne eo r.nec t ı.on of a ·ne tal oxide varistor

a.cross an inducti YA Load can help to minimise the

t.r-anemt s s i.o n ) f transients o lie ne rally no dera ting

is required for lamn loads due to the excellent

surge cap ab i.L i ty o.

19



CHAPTER ·3. CIRCUIT OPERA"fıIONS

3.1 EPROM CONTROLLED TRAFFIC LIGHTS OPERATION

. -ı.. '
The basic circuit diagram and the tiıııi::,_~! .L.c..ı;;r,.,,ı

are shown in appendic:ea. As it is seen on the timing

dtagram, the all required~ ,signal and time duration are

encoded in machine language. This program is then

stored in Eprom. Tha total duration or period of one

cycle is 129 seconds. The number of address lines ~re

8. Therefore, the number of address location will be

256. Each address loc~tion of the Eprom should be

enable at 129/256 sec or 0.5 sec. The required cloc~

frequency is 2 Hz. The main idea behind of thCc: mdcrıirıe

language is that at each 0.5 second intervals the one
1 -

p~riod of cycle is encoded. Then the binary numbers are

converted to Raxadecimal. The complete Eprom contents

are shown below.

Eprom Li st
Addres~-. Hex. Code. ~YRd. C.Rc4.

,0000-0034 G RY G
84 l O O O O 1.

'ı 0035-0040 %8 1 O O O 1 O
0041- 0058 90 1 O O 1 O O

00 59-0064 00 1 1 O 1 O O
0065- OOOC 30 O O 1 1 O O
0000- OOE8 50 O 1 O 1 O O

OOE9-00F4 90 1 O O 1 O O
OOFS-OOFF 98 1 O O 1 l O

20



~
The main blocks of the system are

Divider, Counter, Eprom, Relay drivers and Power

Supply.
The main clock frequency which is used in the

system is 50 Hz. This f~equency as it is explained
~ '

before is very high for enabling the contents of Eprom

•
at each 0.5 sec. The required clock frequency is 2 Hz.

Therefore the main clock frequency should be divided by

25. It is used two 7490 TTL IC divider. Each divider

divides by 5 and they are cascaded to have 25 division.

The 2 Hz frequency is then applied to Up/Down Counter

(74193). The counter which is used in the system is 4

bit binary counter. The down is hold at 5 volts and

clock input is applied to Up pin. Therefore it counts

from 0000 to 1111. When it is reached to maximum count

1111 it returns again 0000 state and will cause to

change the state of carry, In order to get 8-bit binary

cdunter~· the two 74193 TTL IC should be cascaded. The

carrıy output' of the ,first counter is used as an input

to the second counter. This'· enable us to have 8-bit

binary counter.

21



At each clock pulse, the output o~ the counter is

changing and when it is reached to maximum count, aıı
\.,,,,. l

8-bit returns to zero state.

The 2716 Eprom which is used in the circuit is 2K

byte. Only the 256 lines are used. There~ore the output

of 8-bit binary counter is applied to the 8-bit address

lines of the Eprom. At each setting of the address

lines the corresponding data which is stored in the

Eprom is transferred to the output. When the 256 lines

are comp 1 eted, it returns again to first address and

one period of cycle (128 sec) is completed. These are

continuously repeated until the energy of the system is

o~f. The output,of the Eprom are feed the solid state

Relayıs via operı coll·ector inverter <7406). Solid state

. relay~.isolate control circuits from hazards associated

~
·, ~Jt,;tı.,.:co,ntt~o.1 Ung hi,gh-voltage- .and, hi gh--powe.r circuits.

The~ ~f~•r.~he advantages of separating high-voltage

circuits from low-voltage circuits.

22



CHAPTER ,4. POWER SUPPLY UNIT

POWER REGULATION

'

The purpose of the power supply is used to convert

ac to de current feed the circuit direct current and

constant voltage. This circuit mainly consist of six

parts these are step down trans~ormers, bridge by power

diodes, capacitors, resistances ~ith 7815, 7805, 7915

and LM 317.

The main application of power diodes is as

recti~ying elements to convert ac to de. Ac is the

,observation -for alternating and de fot· direct

<constant> current •. Electrical power is distributed in

".,, ..and.,ac f-orm but many industrial,., proc.esses machines

;,ı;;::-;.electric.a.l and .. most. elec.tr.onic\;equ·ipments, -. required de.

· power supply .for their oper.ation.

23



As rectifying elements power diodes find

app 1 icat ion power supplies of electronic

equipments in de supplies.

A very popular form of full-wave rectifier is the

bridge rectifier circuit shown in fig 2.1. This circuit

enables the full secondary voltage to be effectively

impressed across the load and does away with the

necessity of using a center topped secondary winding.

The four diodes making up the bridge may be obtained in

a unit bloc with two pair connections available for

connecting the load and the ac input.

On positive half-cycle ie. when terminal J is

positiv.e,diode 01 and 02 are forward biased, current

therefore ~low~ to the load along th~ path J,K,L,M,N on
c

nega't,i.ve. ·hal:f-cycle, J goes ııe'gat·i~e''with respect to

N (,~ N ·hs in fact normally earthen and therefore at zero

volt> which forward bias diode 03 and 04 then flows to

24
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L along the path N,L,M,K,J. The ac input voltage and

load current and wave forms are sketched in fig 2.2.
~'·

In a power gupply we need the voltage to be

constant. Voltage by using the <IC> which names is

78xx, 79xx, and LM 317 used in power supply unit. It

has some advantage over the zener diode stabilizing

c:irc:uit.

1> They are provide with internal current

limiting.

2> They are protect internally against

thermal overload.

~exx versions· are fixed positive model. For

exa~ple a.7815 is a positive 15 volt- model that can

,-;;s J;~rox.i,qe. at;F le.ast 1 ampere o-f output cur.r errc ı- But .the

.on..ı;yy·when :the regulator drop is low enough to avoid

overheating.

25



79xx versions are fixe~ negative model. The LM 317

models are adjustable positive and 500mA of output.
ı.

In many rectifier circuit it is common practical

apply the ac input voltage via transformer. We shall

therefore starts this subsection with a brief

description of the function over transformer. The

winding of the input side are known as the primary

winding and those on the output as secondary windings.

The transformer has the property of stepping up or

stepping down the amplitude of an applied ac voltage.

If the number of primary turns is N1, the voltage is

vı, then the amplitude of the output voltage induced

across the terminal of the secondary winding is

V2 = N2 I N1 i V1

where N2 is -econdary winding~ When N2 > N1 ie. a step

-;..ı ,. up;.situation•. When N2 <,, N1 ie. a step ,:down, situat)on.

26



Thus by employing trans~ormer with suitable turns

ratio< Nl/N2 >. We can select the value of ac voltage
. ~

amplitude applied to a rectifier circuit. ie. If we are

•
operating from the main where the peak amplitude is

root 2A1/2*240=339 volt < 240 volt mean square rms

value o~ the main supply> and we wish to rectifier to

a maximum de voltage of 20 volts which has we will soon

show m~ans the~secondary voltage amplitude required is

20 volts we would select

N2 I Nl = V2 I Vl = 20 I 339 = 0.06

that is the secondary winding would need to have

six turn for every loop on the primary.

-··•,,,_,.,
·•.·;; ;, .<Jı

27



CHAPTER 5. CONCLUSION AND RECOMMENDATION

\,,

The circuit which is used in this project is more

versatile and accurate. The reason of using this

technique is to get a minimum deviation in the pulses.

In addition to that the clock pulse of the system is

~
derived from the mains so that it is synchronized. It

is avoided to use RC elements in the timing sections.

Another advantage of the system is that it makes

the contents of the Eprom renewable in the long run.

To prevent the system from the interference it

should be well grounded. Otherwise the states of lights

c:an be c:hanged.

28
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EXAMPLE Pr~or~~Y Xntersect~ons~
Gap and Lag Acceptance

ı.

The operation of priority highway intersections

and the function of lag and gap acceptance can be

described as follows;

The observations given below were obtained at a

priority intersection, the unbiased and biased mean gap

~nd lag acceptances together with their standard

deviations and the critical lag can be calculated. The

relationships between these values, can be illustrated

as fol lows;

1 2 3

first decisions all decisions

number number

lag or gap class

(S) •ı . accepted rejected accepted rejected

30



0.5-1.4 o 30 o 181
ı.

1.5-2. 4 o 33 () 168

•::". .. '.5 ...... ·::: .. ı..~ (3 4l 10 1 ()5

3.5-4.4 30 26 40 64

4.5-5.4 38 15 52 31

5.5-6.4 ~.) :::~ t,;:· 11.i,I ı l,.) 

6.5-7.4 27 3 45 3

7.5-8.4 18 1 25 1

8.5-9.4 15 () 17 o

9.5-10.4 4 o () o

The simplest form of highway intersection is where

control over the. con~licting traffic movements is

exercised by assigning priority to a major road stream

of vehicles so requiring a conflicting stream of minor

roa'.d ve:hic le.s to give way.~· This form o-f control is to

be found in a variety of forms ranging from the

31



simplest Step and Give Way controls to the regulation

of the merging action at motorway intersections.
L,

Priority intersections function because minor road

vehicles are able to enter or cross the ınajor r.ca d

traffic stream using the larger headways or gaps in the

major road flow. It is generally assumed that minor

road drivers waiting to enter the major road make a

~ecision whether to enter a gap in the major road on

the basis of the size of the gap. If a driver arrives

at a Give Way line and immediately enters the major

road then the vehicle would not normally enter a

complete gap between two vehicles but only a portion of

,a gap, usually referred to as a lag. Frequently gaps

and lags are not di~ferentiated in traffic engineering

practice.
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Wheıı a minor road driver waits at a stop or give

way 1 ine then the dr ıver may or may not enter a given
• ~ • ---\,.-,/ I

gap or lag. I-f the driver enters, then the driver is

•
said to accept the gap or lag, conversely the driver is

said to reject the gap or lag if he does not enter the

major road.

Driver reactions vary, some are more cautious than

others and the acceleration performance of Vehicl~s

also varies; this means that there is a wide range of
~

minimum gaps or lags which drivers will accept.

Frequently it is necessary to find the mean value of

the accepted gap or lag for all drivers passing through

and intersection. As well as determining the mean

value, observations -can also be used to find the form

of- t,he distribution of· gap or lag acceptance.
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When making observations·to determine the mean lag

or gap acc~pt~d by drivers particular care has to b~

taken to ensure that the results are not biased by the

slower drivers, who will reject many gaps before

accepting one gap, in comparison with ~aster drivers

who will reject few gaps before accepting a gap.

Frequently to prevent this bias occurring only the

decision of a minor road driver when he first arrives

at the j~nction is recorded. A note is taken of the

size of the gap in the major road traffic and whether

the driver accepts or rejects this gap. As an

alternative all the rejections or drivers are recorded

and a mathematical relationship used to determine the

unbiased value of the average gap which is accepted.

•. In earıy~traffic studies of gap acceptance the

critica1 lag was frequently used. This was defined as

that Jag which had a value such that the number of
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rejected lags greater than the critical lag is equal to

the number of ,acc;_e,P.ted lags less than the c:ritic.:d lag.

The critical lag is by definition a measure of ~irst or
t

unbiased driver decisions and there is a mathematical

connection between the critical lag and the unbiased

mean value.
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T54LSOO/T74LS00

!
I
I
I
i
I

QUAD 2-INPUT NANO GATE

- I
,.

SUPPLY VOLTAGE

MIN TYP MAX I
l'EMPEAATUAE

I

T54LS00X
Hı V 5.0V 6.5 V I - 5s~c ıo 12s0c

.
T74LS00X

4.75 V 5.0V . 5.25 V I o-c ıo -,.1o•c-
GUARANTEED OPERATING RANGES

X
O

pııckage ıy!M; D for C.,emic Olp, S' tor Plaııiç. Oip,.SM PKU9İll9 lolormııion Sec;tiorı for pac:1<.aoe• aveiıub.te an. ınıı prod..ıct.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE tuntess oıneıw•::ı"' .,..,~-"·· -
\

LIMITS
.;,:·

SYMBOL I PARAMETER MAX
UNITS TEST CONDITIONS ttıote 1 l

!

MIN TYP

VıH
I lnpul HlGH voııaıı•

2.0 I V Guaranı~<l ınrul HIGH '/ol:iı<,~

54'
0.7

ılı,_ ı"put LOW voıtaııe
V Guarıntf'"° Input LOW Yol'.d9"

1.- J
08

vco
Input Cl.amp Dı<XUI Yolıaıı•

-065 -1.5 V Vee" MIN. lı!II * -19 mA

5.ıl 2.5 3.4 l
\' OH

I Qu•pul HIGH Volıaoe 2.7
V

Vee"' M:N. ıo:, ~ -,\00 µA '/'..'I~ ılıL

7'
34 I

-
\

-·--

\ Output LOW voııııııe
64,74 I 0.25 0.4 V Yee"' MIN. lr)L •• 4 C) mA. Vı.'I ~ 2.0 V

Vot. 74
0.35 0.5 ı/

Vee ~ MIN, 'o,. -e a.o rnA.Vı~ı ~ 'L.0 V

ınııuı HIGH Current

1.0 20 I .. µA Yrr ~ MAX. VıN ~ 2 7 V

11H
.. -mA Vee'" MA)tVıN ,.,. 10~-:--~

0.1 --
\!'...

lnouı LOW Cuırı,nt
-036 mA Vee"' MAX, VıN ~ 0.4 V

10s
I Ouıpuı Short Cırcuıı . -~.,.;· -20·· -ıoo --1 mA "cc •• MAX."our:" ov

Çurreoı '(Note 3)

~) ~~ : : .

lççH
· ·supply ·cuıreot HIGH : ..;,

o.a l 6 mA I Vee"' MAX. VıN ~ o V

'ccı, · i · Sııwlv Current LOW
2..4 4.4 mA Vçc ~ MAX. Jııpuıı. Open

.

i
i
!
I
I
I
\\ · · AC CHARACTERISTICS:TA= 25°C

\­
\
\ 'PHİ. I ıurııv •• ~-·- •. -
1 ---
1 NOTESI ı . LM """"···· ··- H "'" ..•••. ,. ·~ -~·;,., .•.•• _;...• ,•••. ,N,........, _ .."°' """"'·~ "' ,,, .~,••••
\ 2. ~~~;a:~:iıı .,.. , V CC • s.o V, TA • 25° C. ; .,, ' ' '
\ J. Noı n,or• ıh~n one ouıouı ıhould be lhO<Hdatı time.

:.•.--

(See Page273 for Waveforms)·
''... I

~:,'MBOL PARAMETER
..~,.

LIMITS UNITS TEST CONDITIONS

MIN TYP MAX

tpLH
· Turn Oft Oelıy. lnpul ıo Ouıııuı

3.0 50 10 nı Vçç"50V

' • -- ı"\ •••• 11•i.•ı.ı inout to Output I
3.0 5.0 10 ns Cı_·,.• 15 pF
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T54LS90!T74LS90 T54LS92/T74LS92
DECADE COUNTER DIVIDE-BY-TWELVE COUNTER

T54LS93/T7 4LS93
4-BIT BINARY COUNlER

ut:. SC.: I, 11' TIU N f54LS0U/ l/4L.S~U. uııdl ~ 4 l. :..'.L! I I I 41. :,:J l!hu
I ',,;I :.i:JJi I /41. S'.JJ ""' lıııılı ,pu,:ı.l 4 lııt ı ıµplt: lypı: cuııııtt:ıs µ,,ı ııııuııcd ı r ı t o
ıı.·,,ı :..t..:Lll<Jıı) [ıH.:lı cuuııtt:ı lıus J dıvu ıet ıv twu sec t ı orı uııd t:ııtıer ıJ dıvıdc lıy trv e

H ::.:J,JI. ,Jıvı,.Jc l,ı,, "' IL.'.::/):!) ur <.Jıııi<.Jıı lıy .,,utıı ll.S93) sec ı to o wtııclı "'" ı, ''.J(JUlc(I
lıv ,.J )IICH tu L.UW t(ıJrı::ııtıL)II un thtt cluL~ ırıputS>. Ei.H.:h )t::t.tıLHl ı:Jrı h~ uSA.ıU

,cııc11.,ıcly l,ıı ııcıJ lu<Jellıı,ı I() lu CP) t o lurııı BCD, L,ı-qıııııuıy, rnuıJıılu 12, uı
'""'Jıılu 1 b cuıııııı:ı s. All ut llıtı cuuru eı s lıuııc d 'l ıııırnt yJlı,d MJ>lcr I {e suı (Clı:..ıı I .

. ,ıııJ ı t ı e I '.;'.JO <>i>U iıJS d 2 ıııpul '.)..ılCJ M..ıstcı Se ı (Pr cse ı 9).

• LOW POWER CONSUMPTION ... TYPICALLY 45 mW
• IIIGH COUNT RATES. . TYPICALLY 50 Mlü
• CHOICE OF COUNTING MODES . BCD. Bl QUINARY,

DIVIDE BY TWELVE. BINARY
• '1JPUT CLAMP DIODES LIMIT HIGH ~PEED TtHMINAllON EFFECTS
• 1--lJl.LY TTL ,'\ND CMOS COMPATIULE

f'lrJ NM,1tS LOADINC; INuıe ul--------·-·r··-----------
i 11 (j j I (()W

- t - . .....
:ı () l) L I I ,_-, l ! L

I

i' ,:

,,
\,/ ! l:lııı.J.. t Ar.tı vu l U\'V ijuıııy ı..:dıjc) lıq.HJl to

~ St.:ı:tıuıı (l ~.;~U).. ti ~t:Ltııııı IL~~2)

Cluı.~ {Aclı'!'ı: l U\/J ljUl.lllj cl.İtJC) lııJHd tu

lj ~cLlllJıı {l.~/jJ)

.' (J \) l.l U \J L

I , .
. I I (J. LJ l. I U u.ı

f·.\lı I J.111, r .ı1.ı :ı, l t.: J t ~ ı..; ı c l { l: ! c JI ) 111 ~J\f l)

. M.ı'>lı:, ~)ı.:t.(Pıc~c.l IJ. LSUUJ Jıq;~ıt)

il 5 il Ü 25 11 ı.
- U 2-5 l) l:.:

5(251UL

· 5(i 51 U L

U 5 U.L

I Ü 'lJ, L. ·

·I Ot; L
~ \ı
\'}I - (jJ. UJ

Uııq,uı lıı,ııı L Scctıuıı ın, .• c, lJ & C/

. IJııtpııt, lı.ıııı 5 ll.S!.ltll. ti il Si.1.11.
l:l I l S:nı !::ic,.tıuıı\ (Note tıl

l J I l \ ı,,,ı I ı ••HI 11 JI I ,1,ı ,,,", I !II ıllı I ti 111~\ I I JW
tı ıı,,: (ı,ıqıut ll)ı/J ,lı, ••. t· t.,ıtı,• •\ :ı~ IJL lııı Md•t••v (!..)4) ,..,,d ~ı Ilı rı,, Lı,ııııııı.:ıt.•.ıl l/4)

j t 'I •jl'l'.i Jt•ıı ı· > , •• ,,.,..;.

ltı.: llu th,t•·"ıl' Jr..: '.J"•u.ıı,ıı:~.ı ı •• dıı.-..ı ıııu ı~.ıı ı •• ,. l.,uı 1ı1ta ılıu t.P1 ,ı,p,ıı ı,I t tıu lh•"'·~c
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VLL - hıı t>
i,N(J - ~ırı l (J

r+C • Pııı) 4. 13

LSc!2

'1'', --ı
- <-i ' ıL .... . .. I-r;-riT~

l,--; l f ; ı
I I '

I . }',II ~)

ı ıf J( J - f.>ın 1 L)

t-<L - F',ıı) 2__ J. 4. I J

ı./LL ~ ~ııı ~

I j(,J lJ • t~ııı I Ü
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LS90 • LS92 ~ LS93 

LOGIC DIAGfl/\M
LS90

() •. Pıtı Nurrıb@r1

Vc;c•r,n5
c;r·-ıü .... Pın 10

LOGIC Dlı\GflAM

LS92

() ~ f"ııı Nu"ıher,

V CC • p,,, 5

(,NO •. P,n 10

LOGIC DIAGRAM
LS93

r··ı rm fJııınhrı\

VCC P,n S

<;NI) rı,· ı ,ı
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crıNrJEC Tf()N lılı\C;nAM
(")IP ii c ı/'

CClNNt:CTION DIAGnAM
DIP I rrır VI [V.'I

__jJ"

f'JC - Nn !ıııprı,;ııl r·r,rHlP<:fı(\n

CONNECTION Dl/\(~n/\M
DIP i 1 (JI' Vlf".'Jl

' ]Jı . ~-~
! Iu

I . ! I·-
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1 ı
r ı

~-1 ! ~
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I;
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LS90 G LS92 a LS93
. - -- ------ . - -- ---- ------ ··--·--·------,

i

f ur•JCTIONAL DESCHIPTION - The LSUO, L~2 . .ıııJ L.S93 ur e t1 t,it r uıp!e ı vp e L)ec;~.ıe, Cfr,ı(!ı, t.lv-Tw+:!v". unJ
!,ıı;.iıy Cuu nt er s ı e suect ivetv. Eacn device cuns ıst s ot four r1lctS1er/)lıJve tlıp-tlı)pS ı:...ıtuı:h.ue ııııı.:rıı •.dly ı_;_,rırı~c!~dto

1,,
.. vı,lc J ı l ıvu le lJ'; ı vvu sect ion .ın<.J a urviueuvtive (LS901. Jividı.:-lJy-sıx (L.S921, uı dl\·ıJe·lıv "''Jilt 1l_~SJ) >eı.,tıun.

t .••. ı, ,ccııun lıcı; a sı::p.,rate clock ını.ıuı wlııdı ıni ıiaı es s ıat e clı..ınycs ut ı he cuunt,:ı un t:ıe !i1Ci1-tu-Ll)W clock
t,Jıı)ıtıun. Stdlt.: ı.;hüııycs of ıht: O ouı put s du nut occur sjrnu l ı aneou slv 1JCC<Hışc: o t i r ıte ı rıcı l ıı;Jı,le ılöL..1ys. Tb ere t or e ,
ıtL., u\lt:d ou ı ııu t ')l<jlldls ar e subject to L1t.:codınu sp ik e s and slıuuld ııoı l:ıc used fur cloc+s ,..ıı \lriHıcs. Tl,,_- .. (:Jo uıırput üf

c,ıc.lı ı.Ie v u.e ıs Jusıyıı"J .ıııJ Spt!citıed tu drive ı ne ıölt:d t.ııı out plus ı ne CPı uu ı u t ut ı l ıe t i ev u e .

I
,\ JcıiL'd A~-JU c1syııdıruııuu, M..ıslcı Restl l!\ı1Hı•MH2l ıs µrovıJeı.J uıı iıll cuuıııı:ıs ı-vlııı:lı ..ıveıııJes Jnı.J clo ck s aııc.J
,,,,eıı kie.ıı>) ull ıı,c_ tııµ-~loµs. A .ua·1.tec.J ,ANO dsyııdııunous Milster Seı IMS1•MS2) ıs pıuvıdı.:J uıı t h e LS90 wh ict:

"vı.:ııı,lcs ılıe cluck, uııd ı tıe MR inputs aııc.J se ı s ı ne ouıput s tu nine OIL.l.HI.

:.;ıııu: ıtıı: uııtput fruın,.th~ dıv ıde-bv-two sec uon ıs nut ıııtı:ındlly cuııııec:ıcd ~u tlıı: succeeuııı<J sı.,,ıes. tlıe devıces may

ı ıt· ı;pcr .ı ft!d 111 vur ıous count HHJ rnocıes ..

A llCU Decode (cl-17 I I ı:u,ıııtcı rıııı CP 1 ıııµuı 11\IJI! tıe t',tt:rııdily cur ın ect ed tu the c1a uıııpııı l'he CPo 111µ.ı[ ıı,ceıveS tlıe

ıııcuıı.ııı~ cuuııt d/10 d BCD count sequence ı; pr ouuceu.

lJ,::ı.,,,ııııet,ıı.:...I !Jı quın.ııv Dıvıde l:h:!erı Counter - I'he o3 output rnu~ı be externally cuıınccıau tu t lıe 60 ırıpul. The
ı,,pu( ı:,Jltfll ı, ttıcıı dpplıed tu ıne CPı ıııµut dllJ il diviık·lıv te n 141Jdftl WdVe II Ollldllltd il o u tput cıu.

l., l)ıvııı~ !Jy l wu o•ııJ Uıvıdıı Uy Fı•e Cou.uer -· No e x rernat ıntercuııııeı.;ıiunı dit ıcqııııeıJ Ttı- tıı·,ı t:,v ne.o ıc u~ed as d

l,ıııoıy cleıııcııı tor t he Jıvıı.Jcı bvtwo tuııcııcııı (CP0 dl th<ı ıııput arıJ o0 d~ the ouruut l llıe (P1 ııırıııı ,, used tu 0btaın

l,ı,ı,ıy JıvıJe Iıv lıve upt:<olıun dl rne o3 uuıpuı.

:,'JI

ı"JuıJ,ılu ı J. Dıvıdc.: e,- Lvvelve Counter
ıt;Lt:1\/l!~ lh~ trll.UIIHIHJ Lüuııt d(H..i ()J pıutJucc~ d )y'lfHl\t:lflCal dıvıdt.:·lıy·twı-:lıJt: squdft: vvevc {J!ılpul

l;ıvıdt ti)C T wo dHd Ln vnle Hy Sıx Cuuıılt!r iJo e x ı er nal ırHt!rcuıınt<.tıun~ are ı e qu ır e d l~ır: f!fJl ılı~; /!cıµ ı:ı u'.t::U as a

lıııı.,ı, eİ;"lt:/1[ tor the dıvıde ov t wo tuı,ctıuıı The CPı ınpı,[ ,, uıeu ıo ülıl,dlll Jıvıuc tıy titret: U(K.ld[IUH ,il ttre o, ;,r,d 02
:ıııtıllıl) dlHl dıvıdc l)y ~ıx uµt:rdtıun dl t tıe 03 out put

L S'.JJ
~ ~iıl Hı!ıplc Cuı,ııtcı Tlıe outµul (~) 11111)( tıt: t:ı<lt:rndtly cuı1ııt:ctt..:J to ıııµut CP1 Tht: ınpuı uJ\J•ı! ınıl:ı,csJtc ~ppiıed ıo

ııqıııl (J'u ~ııııultJIIC(.llÜ dı""l)ıüll~ ot l., •l ti. anc1 16 dit!' pcı toıını-:d dl ı rıe Oo, U1, n, ...ıııd ()-~ ,,ıııın,!~ ,J) ~lıo·.ıvıı ın the

\ ı ı ı { 1 ı I ~(;It'.

lJ 5 Ll,t Hqıplt; (.vıııırt:ı llı e ıııjıul cuuı,ı pııht!) ı,Jfl' Jµplıt:J Id ıııplıt crı SıııııJlli:Sf\Cı.)il'ı 11l'1HIC11•.',
ılı'~ı~llJ/1) uf 2. 4. dfld 8

.J•ı: .ı.Jıl"t,lt: c t ıht: U1 ()~>. Jııd Ü] (Hıtpıı!5.. 1ıll.h!pcıu ..it:ııt U)r: uf ı t ıe tıı~l tlıµ tl0p ı') aveu.ı u«: ıf l l t+' ıt:'ıt.:I lunı..;tıuıı

l ı..ııııudc!. ••vıl l ı ı cs c t ul tlıı.: J ı,ıı, ,pµI•; thrıııı,Jlı ı.<HJfl{Cf
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L$90 • LS92 ~ LS93

LS92 AND LS93
MODE SELECTION

------·-·ınESE T
INPUTS

----··-- -··-·--·-·-I-•

Mn1 Mn2 -·-·- - ---i
il H
L H
H L

l_ L L_ .. ll

OU l f'U TS

no () ı l12 03
---

1. L L L
(>HJflf

jC(ıııııt
t

Cı:ıunt

H • HIGH Vnltııo- l ~v•I
LOW V01,,.ı:r- L,•••,,.ı

.X • Onn'ı C.1ıe
H • HIGH Votıaıı,, Lhwl
I. • LOW Volı•ııo, Lev••
X .•. Dnu: Caıf'

LS90 LS92 LSC"tJ

BCD COUNT SEQUENCE TRUTH TABLE r nuru TABl.E

~~~~

----~ ·----·---- . ------------

f jo::: r I~-'.~!'",~ ..OUTPUT OUTPUT
-------- COUNT -·-----------····

Oo o, 02 03 Oo () 1 02 03
------------ ------·- ----- ----··-··

L L . L L o L l. L L

I 1 H L 'L L 1 H L L L 1 It L L L

I
2 L H L L 2 L H L L 2 I L H L L

3 H H .L L J H H L L J I i I H 1. L

4 L L ·H L '1 L L II L '1 L L 11 L

5 H L .H L 5 H L It L 5 It L H L

H H o fj I
l. II It L

6 L L L L L H

II H II H L 1 H L l. It I II II H L

_LJ L L L H 8 L H L It 8 I L L L. H

It L L H 9 II H L. H 9

I
,I L. ı, H

NOTE Ou mut 00 ıs cor.rı~ted to Input 10 L. L H H Ill II L. II

er, !or 8CD count 11 H l. II II 11 I !I II L H
-- . -· --- . -·· ·- . ··--· - ··-· -· -- ··- -··--- - 12 I i. It III
Nnıı- Outouı Oo ("ıHlllP(:!erl ın ırıpııl CPI I ı:ı i H L H II

Iı
ı-ı I I ıı II III II ~)

I II II Ii IIı
l .. .•• 1

t)qff> I lııtı•ıı! 11ı ı 1""'''' t••ıl !•>" f"I! C ·f \

/\8SOLUTE MAXIMUM RATINGS (above wlı-iclı the u\efı,I lıfe m av lıı, ımpaiıed)

Sıııı aqJ Te,npeı a t ure
Teınrıcı aııırr (Arııtııeııt) Undeı Bias
VCC f'iıı f'oıeııı ial ıo G, ouııd Pin
0 l uuut Vo lt aqo (ck) for CP
• lııııut Current (de) i

ı
V,ıltaye Applif'<J to Output s (Output HIGH)
Output Current (del (Output L.OW)

c•,"c ,o, ıso«
.c,r,"c: ıo • 17r,"'r:

0.5 Vırı ı / il 'J

O ~·ı V ın ı '1 S V

· 10 ın/\ {I) I~) () Ill/\

0.5Vıo+IOV
•SO ıni\

'EıthPr lnpul Vo11it(Jltli,nıı or ınput C:uru~nt lırnıt ıs 1ıuflırıP.nl ıo l)HllPCt ıhıı ,,.o,,ı,
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····--------- ····----------~- -·-----·--------······ ·-----·---- ------· . . ------
LS90 • LS92 • LS93

GUARANTEED_OPERATING RANGES---------------------·

Pf,HI NUMHEHS
--·- . - - --···----- - ···-··--···---·-------·----·---·----- •-------------··--·----•··------------··· ··r-·-------- --

SUPPLY VOLTAGE (Veci
---MIN ---·-ı------ ryp ·------T-----·-·Mı\X

TlMPEAATUHE

T!.ı4LS90X
f!j4LSD2X
Tt:>'1L.S9JX. . ... - -----·
T/4LS90X
T /41. SD2X

4 5 V 50V 5 5 V 55''C lo I 125°C

-------·--··----- ---

4 75 V :,o V 5 25 V o·c to ,10·-c

T/4lSD3X l-~-- - ... . ·····---- ---.t.······-· -- ·---··- '--· ..·:)..../.. ı..... ı ---··· -· ·-·····--·-·· -··-·--··...!- --···---· ..•.. ···-·-·· .• - ·-- . ~-----------------~-
'ı'. p,ockay• tYP•. il tur Ce,arııoc Oıp_ U t,,, Pı,ı,ııc (Jıp :;ee Pa, '"''"'\I tıılo,011,,11.ııı Socı,.,n 1,ı, "'" • ,qe, .,,.,.ı.,ı,1,· "" ,ıı,, proıt, •• :ı

DC CHARAÇTERl,.Ş_TICSOVER.OPERATING TEMPERATURE RANG!: {tınl~ss _uılıocrwıse _s1,t1c:ıfıed) _

PAHAMEfEH MIN

LIMIIS
TYP MAX

UNtlS TES r cor~Dtrıons 1Nı.'le ı ı
---··- -·-·-···· --- ---·-------------

lrıµuı ıtlüıt Vollaııtı 20 V
Guıır arıt~t,d lııput HIGH Voltıııge

fur All ın,ıuts

.. ·---·--···-·--·· -··--·-·-- --··

··---~ ----------·---------- ··-·- E ----------· .. ··------·
54

Input l.OW Volteııe ----·-·--
74

·-·-·--·------- -----

O 7---
00

V
Gunıerııc,eıJ Input LOW Voltage

luı All lnµuts

·------·-----
--- ------ .•. -··---·-------- 54

14

--····--~-,----- 64. 74

2 5
2 7

·---

V J Vçc~MıN.lıN~--ıenıA----- - ----·---·-·-·--··-----··-------··
Vee ~ MIN. 'ou ; -400 µA

V

Vco I Input Clamp DıoJıı Vollııge
O 65 I · I 5

Vol I Output l.OW Voltage 74

·--~VıN ~ Vnı ~~Vil per Truıh Tetıle

~-':_ V lo~ __-:_!_~mA Vee ~ MIN. VıN ~ VıH 0<

0.5 V lot ~ 0 O mA Vil per Tıutlı Tatıle
·----·--·--·-- ----·· ·-·-·--- ---·-· -·-----·- ··----·----------

J 4

3 4

O 25
O 3S

VoH I Output HIGH Voltage

--·-------- ----
lrıııot HIGH Curıent

MS. MA

CPO
CP1 u ssn
CPI tı S90 ı S921

20
120

40
BO

µA

·-·---------•· ··.--.-·L·~·--•---· ~---
1111

MS. MR
CP0. cP1 ttS93!
CPı (LS90.tS92)

O I
O 4 I rı,A

08

111

--- ·--·-----·---------~·-···'ln51ut tOWCuktttll
MS. MA
Cro
CPı (I S1J3)

·fp, (IS90. LS921 , 'Li

--.-·-·------···-----------
04
7 4 I rrıA

1 6
. J 2 .. ,

,ı,-t
' ~-..:ırı.; _____ ·J:t.. _

·--- -------------

··-·-·-·------·--·-------
Outpul Shur ı Cır c uu

Cııırerıı (Nute4J
-20 100 I mA

'os

1cc Power Suı,ply Curıtınt • 9 15 nı~ ~cc ~ MAX. •.. ,,; ----·----
---· ----- ... ·--·-··-·-- ·----- -- -- . ---

tH.J I ES
1 CuııdıUunı Iv, 1~1\IIHJ.,,o, ıhonn tn the ıalılıt, a,ı·choıto to ;ı..,ırant•• oµ•reııon unJer .. ""ofit ,.,e .. cor'ıı.J,noıiı:
1 lh• ıpecıfıttd LIMITS reµ,eunı the ··wv,11 c'eıı" value to, th• pa,,,n-,u, Sıncc ıhtıe ··wo,ıt ceht .. -.ıılueı rıormelly occur ıı thı

ıeınµ,.:,•1u,ı ııııJ ıuµply volt•\tfll ·ı,u,emıı. •LkJ•t',unıl noııeı ırn,nuııııy •nJ gu•rıJ tı•ndıng cın be •~hıevııd Lv ,.1t:ı;,eaııng ıhı::ôllo~able \yıtem

4

oı,c:,•ll"Q renıJ"4Jı.
rypH ..•ı tıınııı-·• •• Vee. 50 V,TA. 2!)'C. ~nd ına•ıffi\Hf1 l04ı.Jıny

Not ınoı ı ıh•ıı onır ouıı,uı ıhould t.ı,e ıhoı ı,J ••a ııın•.

) '!ı

t \', :;

·- -···----··-·-·- -----····--·- -- . -····· --·- -·· ·-·-·------··
·--· ·--···-. ·-------;--'- ·-· __J

8~
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T54LS192/T74LS192 
on·-sr...-TABL,... BCD/Dr--~AD,....ı P.t: c.i - c: c\J t::

UR/DOWN c:oUNTER'
PRESETTABLE

UP/DOvVN

DE::::cnı?TION - The T54LS192/T74LS192· is· an UP/DOWN BCD Docode
[84'21 l Counter anri the T5'4LS193/T74LS193 is ıın UP/DOWN MODUL0-16
Birırırv Counter. Sııpcırate._Cou,ıt. Up end Count Oc,wn Clock~ are used and in either
counting mode tha ı:ircuits operate synchronously. The outputs change state

~· /'. . .
synchronouswith the LOW-to-HIGH transitions on the clock inputs.

: •• '"'!Ji'·•. . • •

Scj)öraıo Terminal Cou~t·Üp 'and T~I Gount Down outputs are profided
which are used as ıhe clocks tor·-a subsaQuent stages without extra logic, thus
simpıifying multistage counıer;desig,ıs..lndjvidualpreset inputs allow the circuits to
be used as programmable counters. .Both the Parallel Load (PL) and th• Master
RCtWt (MR) inpuli .;syr.chrono~sly owrride' tht clocks.

~ , ••• • .t , .J , ~·'!!"''·' • '.-~4;,~· ;, . r:· . -·,. -· .
• LOW POWER, .•. 95 mW TYPICAL DISSIPATION,
• HJGH SPEED ... 4-0 MHz TYplCAL:.COUNT FREQUENCY
• SYNCHRONOUS COUNTING '";· .. ·· ··
• t.SYNCHROI\IGUS MASTER RESET ANO PARALLEL LOAD
" ::WiVlOUAL PRESET INPUT!: -"'
• CASCADING CIRCUITRY INTI:RNALLYPROVIOED
• INPUT CLAMP DIODES LIMIT HIGH SPEEO "(ERMINATION EFFcCTS
• FULLY TTL ANO CMOSCOMPATIBLE

1- '.\':' •:;,, •••• , •• ·.,- .,. '"····.-:·•,•- ..

PIN.NAMES
.,·•·· LOADING (NoTe J)

HIGH I LOW
0.5 U.L. I 0.25 U.L.

MR

Count Up Clock Pulse· Input ,r,.
Count Down Clock Pulıe Input,, ,, ....
Asynchronous Masuır Rıı~et (Clearl Input
Asynchronoui Parıllelloııd (Active LOW) l~put
Parallel Data lnpuu•:' -·\ ·, · · :!i-]:i -
Flip.flap Outputs {Note·bL-,,;;_,'., ·-'···· ,.~-- ...
TerminakCounl_OowoA8orrow) Outpı.l\,(Note bl
Terminal Count. Up (C~rry) Ou_.wuı (No;e bl ·':"

0.25 U.L.
0.25 U.l.
0.25 U.L.
0.25 U.L.

5(2.S)U.L.
5(2.SlU.L.
5(2.5)U.L.

PL
P,,
o,
i"Co·
fcu

0.5 U.L.
0.6 U.L.

'. 0.5 U.L.
·. 0.6 U.L.
,:,, 10 U.L.

10 U.L.
10 U.L.

NOTES· . ,·:<"-+' ,·,,,,, , .. ··,., ,.-. ·- · · ,.
a. i 1 ':"L Unıı Load (0:1...l K <i\0-ııA HIGH/1 .6 rnA LOW ..
n, The Ouııwt ı.ow dri~• fac:tor İS :Z.5 U.L. lor MILITARY'(541 ~nd 5 U.L. fo, COMMERCIAL(741.. -.·

Temı>u"-tuıa Rangt1,.
. .... '-~~..'_.;.f r c.. .,. '. .>J.... ı

. ·:,.,:~-\, ; ...
LS192 LOGIC l!OUATIONli
FOR TERMINAL COUNT

., •. -·,·· · i'cu ·, Clo·03•Cİ'u
'fc0 •· Clo'a,· a2 · a3 · cP0

'LS193t.OGIC EQUATIONS

-·~··_:.,...~ı1

LS192 ! .,.,,,.-,_, •. ,-;.;..;,. COUNT UP

COUNTDOWN

COUNTER 

LOGIC SYMBOL

11 I\

I
I :Q

l
ıı

IJ

\& J ] 6

Vcc•Pın16

II . '~---------------------,
. CONNf.CTlON D!AGnAM

DIP !TCP Vi~W)

~5··I w •ı 'CC!

, "o ı')ı ya,
J CJ<.o, d r•o

""
I)

Cl'u 'l'o, -l "

o, t-1 \O

I

, •••u "J09

- ·•"71'•''' ·.

170

,:··.•.ı.
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T54LS192ıT74LS192 • T54LS193/T74LS193 
,-------------------------------

LOGIC DIAGRAMS
LS192

rf'i
o,

• '>,'·

-., •• 0 LS193. · - -·,·---

-·- ._, ..,.._, a,

·'·· i.:.·

:· -~ r .,

vcc ' Pın 16_
GNO• Pın 8
Ü • Pın Numbef

,:,ı:--- -----~-·----------
171

43
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T54LS192/T74LS'192 o T54LS193/T74LS193

FUNCTIONAL DESCRIPTION Tlı" L'.:,l'l') a11rl 1.S 193 aıl' ı\svııı lııo11,111~iyf'ıesrtt:ıtıl" llı•ı:a•le .,11d ı\ n,ı Rıııaıv
$y11dıınıınııs ur:DOWN (Rı>v,:>ıs;ılıll')C:nııııtrıs Tlır nppıatııHJ ıııodı>< .-,f llıP I sıg7 rlf'ı·;ıdf>(1)•1111<•1 :ıııol ılıe i sııı.1
hınaıy çnıını~r ar~ id<'ntiral. with thP. only tiilh~r('rWf' hııı•111q ıtu~,:nıııı( ~~q,wrıcr,c; ,ıs notf'd 111 ttı" ~r;ı!r> [.)ı;ı(Jı;:ırn~ F;\dı
ı:ıırıııı ronıaın~ [r u t r nıa~tP.r/sl:ıvr flır,-fl0r,\. wı t h ıntrınal ll,ıtinq ,ıı•d q,l~r,nq 1nqıc ı,, pı11v,ı1,, rıı.ı•;rı•r rrı,;rıf. ııtdıvıdıı.ıl

prrsı>t, r:ouııt ııp .11,ıl ı:nur1t down opEJratıon~

Each f!iıı flnp coıııaıııs JK fl'Pdh;ıck fıom ııa,r. to ııı~strı suclı ılı;ıı ;ı I.OW ı-ı Hl(iH ııa11sıı,rnı n,ı ı t c I ıııpııı raıısrs ıtır
slavP., and thuı. lilf' {) output to ch anqn state Syrıchronoıııı; t.wıtıhınq. ,'.l:C:. npposrd tn ııpplı1 rq,11\tıııt). ıı: ;ırlııPvrıd l ıv drıvıııq

thP sterriııı.ı ,ptrs. n( ,ıll sı.ıqf!s fronı,a cor,rırrwıı Count Uıı lirıı> aıırl .ı çnrıımoıı Cınıııt rlnwrı lıııı>. ılırırhy r·~,ısıı•qal l q,,ıe
chanqcs to be in,ııated ,ımıılt;nwoıısly. A LOW t o HIGH ırarısıtıoıı ,,rı ılır Ccnıııt lip irıpııı wıll ad.,~ıH'Pılı" rrı,ırıt ı,v nııe.
a sıınıl;ır uansıuon (ll) thP Coıınt Down input wıll dP.(f('jl~(' ıtır! r.011111 by nııP VVllılr roıııııırıq \\'ı1tı nıın ı:lrw·k ıııpııf, tlıt'

ottrr r ,;hoıılrl he helrl HIGH Othrıwi~P.. lhf' r:lfctııt wıll ~ıthrr r ourrt l ıv twn<.nr 1ınl .ıı alt dııp,1nd,,,q ,ır, t lıo f;ı~ıı· ,,! r!ıı• fıı~ı

lı,n flop, wiııt:lı caıırınt 10qqlr a~loııq as eithP.r.Çlock_iııput is LOW. ,t

TlıP ~<·111\IIIJICu,ıııı lJı.• (T(u) aııd Tı)flllinal :;011111 Dnwıı (TCu) oıııııoı" ,ıır 11nıııı.1llv1111;11
1.':1,rrı

;; ,·ıır•,•I lı,c "'o,·I""!
ı:ı,' ,ııaxııııııııı roııııt s ı a ıe (9 for tlır> LS197. :ı lor ıiıe t.S193). ıtw ,,,,,ı llll;H '" LOW ıı:ı""'""' ,,ı ;,
wıll c:ııısı• TCu ı o qn l.(•W. TLu wıll srnv IJ)I/J uııııl CPıı (Jlll'Sill(ill :ıq:ıirı. ılııı< rff,•1·!,vf'i·, r,•;ır"'"''• ;,... ,·., .••.,
but ılrl,ıvr.cı by two çıaır rlı•l;ıys Sunil arlv. tlı<' TCo ,n,ıııuı will qo ı.uw wlıPll ılıe cırı:ıııl ,, "' tlı<• ıeın 11,111' .,, .. i "'" '·'"'"'
Orıwıı yı.,d: qo=s LOW. SirıcP.thr TC outpıııs rPpı>~t ılıP clock w;ıvl'fıııını ıh•"! ,·.,111 lı" tıseri .ıs ılıı•, :,,,.ı, oı·ı,,,ı ·.,qıı.ıis :11

{hl' ıır~t :111.jllPr (1f,j(!! Cill:llit 111 a nıtıltiıtacr C()l/fllPr

Each r:ırc,ııt lı;ıı an asynchrorıoııs parallel load capalıılity perııııtıırıq tlı<' couııtrr ın hP ;-ı•esrı Wlwıı the r:ıı:ıllr.l L ,ı.vl IF'l.)
and ılır Master Reset (MR) inputs are LOW. iııfoııııatıon present oıı ıtır raıall~I Daıa inputs ır0. F'3I ıs l(larlr.d ııııo tlıP
coıııııer aııd appears on the outpu ts ıegardleıs of the conditions of thr> -Iock inp,ıts A HIGH sıqnal rııı rhe Mastor n,•seı
iııpııı wıll dısalıle the preset gates, override tıoıh Clock iııpııts. aııd latch eadı () nıııpııt "' lhP t.OW sıat" If'"'" nl ılı• c:,ıı ı,
inpııı·, ,, I.OW duıing and after a ı eset or load operation. tlıP nr~t LOW to ltlGH tıansııinıı ,ıf th;ıı (Ind' wıll lır iııırrrıı"ted

as J lrqıtiınatr> signal and wıll he counted.

MODE SELECT TABLF.

r- -- -r--- ' - .MR PL CPu cr0 
- .... . .•.. --------

H X X X

L L X X,

L H H I!

ı. H r It

L I .. II il r

MODF I
flf'<•'t (ı\svıı
rr P<;PT (/\Sr1'/ll

Nıı (lı;ıııqP
Cııııııı llıı
(~ııı 111 I I )c ıw11

I. OVV \/olf~Qf'I I_Pvt"I

ıı ~- Hl(1H VolFitQP I PVPI

X - On,ı·ı r:.,,,.
f' - LOW ın·tltGH Cine~. Tı,ı"''''""

-~BSOLUTE MAXIMUM RATINGS !above wlıiclı tlır ıısr.ltıl lıfı> ıııay lw ıınp,ıııPıl)

···' :Sthfag~ Temperature
Tr-mner aıur e (Ambient) Under Bia~

Vee Pin Potr.ntial to Ground Pin

• input Vol t aqe (del
• lııpııt Cur ı en t (del
Vnlt~qc Applir.d to Outputs (Output HIGH)
Ou ı out C:urıı,nt (de) (Output LOW)

!i!>'C ın I l"ıO C
55' c «. 1 175 C

05Vırıı/OV

O 'i V ıo 1 'i \/
JO ııı/ı ı,, 15 O ,,.rı,

(1SVııı110 V

EılhP.f !ııpuı vnı,--~ır. 1111111 ()f lııpu, \.uııP.IH limiı lllii <ııffirı~lll ,,, pır,uır.ı lhP ,npı,ı•,

172
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T54LS192/T74LS192 o T54LS193/T74LS193 

f'AHT NUMtıt:HS

1 ',41 :; I '.J.'X
I !ı-11 :j ıu.ıx

/-1 I ::, I U)X
l /41 s l'.JJX

...-... ---- '-------- -

---· ------ ---->ı----·---

MIN

- ------··r·

---MAX---1
! - - --- -----r·
I :c,5··c :o • f zs «:
I

···-·--·--·-·-·-·--·-·· -·•· -----·-···-·-·····-------- . t·· . ------ -----···-··-··-·--

525 V 1ı
o•cıo•1o·c

-·- ------- ----·--·--- -----

SUPPLY VOLTAGE ıvccı
TYP--·--- T[MP1:RATUAE

45 5 OVV V

4 75 V 5.0 V

---------------~----

::iYMl:lül PAAAMElER

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise spftcifiedJ _
l.lMITS.-- UNITS TEST C0ND1Ti0NS

... --- ---·- ------------
lııı,uı ttıGl1 Voltıtgıı

'.'t;l

- ------------------ ---·-·r-·-------­!>4
ınµut LOW Vultıııııı ------·

74 
-- ---·- ------ ---·-

l<ıı,111 (ldmı, Oıoor Voltagr---------- ·r ------ -54 
Ouıpu: HIGH Votıııor ------

74
. .. ···---· -····

54 74Oıııı,uı LOW Volıogr .:..___
74

..•. - ·------
ınµuı I IIGl1 Cuıtııııı

lııııuı l OW Cuıreııı
·-;.

üuıpuı Slıurı Cırcuıı
t~uııc,ııt tNcıt~ 4)

)Juweı SulJıı&y Cuuttot

MIN I TYP MAX

20 
Guoııınıcıed Input Hl(jH Vı:,lıeuıı
foı All lnpuıs

V

9_:J V I Guısıı,nı.,o<I Input LOW Voltage,

O 8 J ı t,ıı All lnı,uıs-----•--· -·· -pı··- ·----- --- -----------·--·------- -------------
. 2·-5 I o36:-r - 1 5 _· . -- V . .. -·< :~ : ::::-::tl~_- 1 :;::A - -· ------ -

··-------- V
2 7 3 4 VIN ~ V1H uı Vil ,,,,, Tıuıh r~tıl"

. -- . . . ~~:l ·. ~ : j ..... ~ . -f::;~~ :"f::~ ~~;,::: '::::.,"::,:.,,,. " .
· ,o I µA tVcc-MA'( I/l's -27V---·----ı·-·------ . ---- - - . - - --·· -- --- --- -
0 I r nıA Vu_ - MAX V1N - l OV

·-·----- ---·-- -----· -------·-- - --------
- 0 4 rnA Vee - MAX VIN - O 4 V

--- --·-ı- - - -- -· ·- - ·--- ··-· -----··--.. -2~ı-·--···---
------~-·-- ··------

19
-- . ···-- -· ---··-

100 ıuA Ycc " MAX. Vour ·' o V

34 nıA Ycc " MAX

r·H.J It~
~ .ı•ııJıııı,rı) fuı_ ıe,ı,ııy. ııuw .t,own ın ıhe ••lı'•· ••• c..hoıan hJ IJU-''••llN vpeı.ılltJn unue, "w, ..u,ı ccııc·· l:ütıt.Jıııuııı.
llıe -.~~ılıeı.J \ I Mt lS ,c·p,~ıetll the "woııı (;in•'' v•£ue fo, the P•••nı•ıe, Sını.:e ıtı•ıa .. .._._u,ıı <-•••" volun ııoıraıullv ııu...uı .ti ttııı tetnpeı•·
;u~c dl)~ hJ~i;lV 'clUil~<J• ~.1tılleulel. cu.kJ~HQ;\4M;';.,0;1ctnımunı(y .ınd gJtUı.J t.J4tkJlf") C4U btı dA,;hıcv•tJ l.Jy dı,c..• ıc:auııy me dllO._.._,dlJlff \VllMfl

•' .ıı.,.•, ·.. ,,,, .,, ,. ;· ,.._
·~~c•<Jl•''•J ı ••,,vı:-ı 0

J 1,p ••. ol l,ııııl\ •'C "' VCC .• 5 OV, TA - 2~ C, 4ntJ fHc,,unu,,n hı.dın9

4 N,.ı ııı.,,e th•ıı vııır ,·Jı,ıput •hout<J L4ı ,huııetJ •••lune
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690 Relays/Solenoids
Solid State Relays
Havinq n scaled construction witlı 110 rııoving parts
ılıı.,sc solid state relays me particularly suited to a.c.
switchinq applications rcquiri11g lonq life and lıiglı
mlinbititv. Tlıc switchinq is silent, causos no arcing
and is ıın;11fr~ctcdhy vibration and corrosive
auuo suherus. The control input is optici111y~isolatm1
froın Ilı!! ,mo voltage switchiııu circuit which
prodııces virtuallv 110RF iııterfercncc. May Ile
oper.rtr,d lıy TTL open collector. Output circuit is
'nominallv onou'. Whmı an iııdııctivc load is to be
switcltPd a11 nddition.11 snubber nntwnrk (O.tJ. 2384 ,,.14
-1G3 for ,~OV ,111<1623-338 for 415 V supplies] rmıy.tıo·'- '
hmıl?fici;ıl hut the nutwı ır k is mnnCkıtory-for the
dunl-in-line iı11d plug-in 8-pin styles which do noı
!wvı• ııııı•qıal snubber ıwtwork~. For protection
iHliıtll~t tln- <'fir.cıs of transiunts. thr. connection of a
ıı~ı_Hal oxidı? varistor (o.q. 649, lGG ı[ır 2i\O V .u1<i
G40-2 73 Inr 415 V suppliosl across tlıc relay output is
rcconııııcııd,~d. 111 addition, ıhc couuoction of a rneta!
oxidP varistor across an inductive load can lıclp to
nıirıi111is1~ ılıe transmission nf transients. Generally no
, fı,r,ııiııg is required for larnp loads due to tho
~xccllerıı surge capability.

Dil ı· '" l
,,:ı\, ,'lı···ııl~·=-i

l'.·-·r
, '
. 11-'·.. ı L~.r....

Solid state relay in industry starıdarıt T0116 nackaqe,
r atcu ar' 1 I\ wıthouı heat sink at ıİp to 35"C ambient
ıcnıpcraıure.

I s.s.M.:.;·· .. !
type stock no.

1A 346-671

29
- SILSP NEW~

ıoı][' ~NVll~ 'j}eı
I

Compact package with single in-line 0·1 in pitch
COJIIH~CIİOll pins. .,
Approvals in process: VDE. CSA, UL.

I S.S.M.' ·, ı;';' :~ ~~- --=--::-(-'''
type stock no.

2;5A
4·0A

348-431
[iii 353-001

PCB Mounting

l.38·1 W2S~ lt.17A
riıı lrm~ııh A Oi;ı 0-H

7':ı
\
zfCIHOOUfPUf

-1114

PINVlfW

I s.s.M. ·i
type

25A

T ··-rT\ rn
"(ı-;·;·· r' , ı ,. uh
JTr,::L ..... - -- . -, ..

....•.

••

stock no.

349-692

• .•

5 A solid state relay housed irı tlat pnckag<' with lıolt
down lııgs nııd 0·25 in flat spc'.Hh? tı?rr11iıınls
rıccorıııııerııtr,d heat sirık 2"CW 1153 · 153 · 1 fi mm
nhıı11iniuın).

ı s.s:.,t::: 1 -· _ · -·· r ·.
type

7A

46 

stock no.

346-384

TRfACSWffCH~O
0/P o O

o
+ -

H.llınılyl 55
0.35
W35

3Y031Vd.ı:.IIP

· CONNICTIONI
ııonoM VIEWI

I s.s.M.;·i
type

SA

8-Pin Plug-In

Solid state relay housed irı arı 8-pirı plug-in module.
Connectiohs to tho nor molly open output switch and

.,er T!·''" ,·.d.ç~c.orıtrol iı:ıput ore pin cornoauute with RS octal
elçct.romechaı:ıical relays. Suitable for use in
environments w~ere rnnchanical contacts may he
contmninoıed or cquse unrtosirahle arcing.

: , .• · ·. ·, How ta Order· , ,. " .
I• Plt-ı,,• o,d,, tlttt numbe, of pricPd urıttı yourwqui,e of NCtı

str,r.lır 11,ımb.r,nıurtn91hııt fhf!' quantity ordefed •• diviıiltlt
by thf' ::i.S.M.

• P,...ıu,ı. •" only nttllable lft multlplee of tlıe I.S.M.
•· Fo, moı• infomıation. 1Nthe fi,ıt ı,a,ıeof thlı uteıoıı,e

stock no.

348-598

Surface Mounting Power
Pll!alffl.Y ~
Hm)Ol1Cf0 ı...ı

I\ rnııt,ıı (ıf ~~ıırf.:H:c ınoiıı,ting opticallv coue­
sıat,~ r ı~l:ıys ir ı tho irnlı ıstrv standard rectanc !

pack.ıqc. Availal ıln v/itl ı n.c. or d.c. conuone
L.Hld ff?ôltırİllU zero voltcı<Je switching to mır,:
l.ıruc currunt suıqcs nııd rı.F.-1. Output deve­
citlım tr inc or inverse parnllel thyristors ıS.C:
lı1ttcr being prcfcrnhlo in applications invol, •. ,:,
lirıc voltrıqes or lıi!Jlıly inductive loads. Allt·,:.,
suuanıo for sinqlo or tlırf)e nhnse switching
npplicnıions. All relays are iııtr.rııillly R.C. ,, .. ,
heat sink sırctı as RS stock rıo. ~01·958 (in!'·
Snmicondı ıctnrs. Ht>ntsirıks:SodetsiAccs;

slıoııld hu u~ed .:ıııd it is essential thaı h'!J
cornpoırrıd (RS stock rıo. S5~·311. in the El,
Services ı\id~ section 17) is applir!d. Seeaıt..,
d.ıta t;ılılı, for lııll SfH'cificnıioıı
Approvnl~ in process:VOE, CSA. VL

Is s.M
max load transient
rating raıing stock no.

3-32V d.e. controlled input
1 OA 250V 600V
1 OA 250V 800V
25A 250V 600V
JOA 250V 800V
45A 250V 600V
1 OA 480V 1200V
2511 480V 1200V
45A 530V 1200V

346-895
346-889
346-918
346-902
346,687

eJS0,490
352,503

a 352.s90

85-280V a.c. controlled input
10A 250V 650V 352-519
25A 250V 650V 352·525
45A 250V 650V 352,531

!
-------··-. ······--·-·
U See also mlcroprocesıcıı

Input/output moduleıiıi
ProceH Control and .I _ _ __ Computing/PLC'n ··

Data po
rı nrıy;ıl M;ıil Pnrcets Service
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2716 •
16K (2K x 8) UV ERASABLE PROGRAMMABLE

• Fast Access Time
350 ns Max. 2716·1
390 ns ~ax. 2716·2
450 ns Max. 2716
490 ns Max. 2716·5
650 ns Max. 2716-6 I.,

12 Single + SV Power Supply ıı Inputs and Outputs TTL Compatible
during Read ıand Program

• Low Power Dissfpa"11on
525 ff1W Max. Active Power
132 mW Max. Standby Power • Completely Static

Tt.e lıııeı·' 2716 iı" 16,384 tıit ultraviolet erasable anıJ etecu icaüv prograrnm.ıule reaıJ-only memory (EPROMI. The 2716
c,peıistcs from J ııngle S·ııült power supply, has a s ıauc standby mode, arııJ features fast ıinyle aıJdıeo location program·

nıiny. It rıı.~es ucsıyıııny wıth EPROMı taster, easier onıJ more economical.

ll\,I' 17.16, wıtlı it> ,ingle 5· volt supply anıJ with an access time uµ to 350 us. is ııJeal for use with tne newer hiyh pdrformancıı
ı5V ııııı;roµruceısors such as Intel's 8085 anıJ 8086. A selected 2716-5 and 2716··6 İ5 availabltı for slower speed applications.
The 2716 is .ıl>o ·thu first EPROM with a static standby moue which reıJ~ces uıe power dissipauon without increıısirıg access
ıiıne. Tlıc ııı.ı,.ıı.nıı,ıı ~uıvc power d)~sipatioıı is 525 mW wlıilıı uıe maximum sıandlıy power ulssipauon is only 132 mW, a

1~·1:. suvu l~f,.

The 2716 has the ııınµlest and fastest method yet devısed for programming EPROMs - single pulse TTL level proyramming.
Nu ııetd to, hiytı vultöijtı µulsing because ·all prograrıımiııg contr ols are handleıJ uy TTL sigııals. Program any locauon at any
ıııne. eımeı iııdıviı.lu.ılly, sequııntially or at random. with the 2716's single address location prograınrnırıg. Total programming

'""" lor ail 1ti.J84 bits ıs only 100 seconds.
-··- --·-·· -·--------------·----------·- ·- -

PIN CONFIGURATION

2716 27321

MODE SELECTION

ClıPOM ·-ı-·--- oi --- ı ...,;. ···r Vee r· OVff"\HI -ı
\iti '"'' ! "" I "" I il 11. '"" !

--·--·- j ·· · - i - I - t- -· --·-:
_ vn I ı.ı,ı_ _1ı ,'J, 1 •0 ı .. '}.t~:.1..'----~

v,H tıv.ı I c:.. •!ı I •!ı th~•'-

p.,~~- "'ı;ı~ V~~ l- vue •. :" : :' l-: ;~~~-j
vn vu ı · ]~ ı •=ı 1 llouı ı- - -- -- . - I 1 .. -- . ··- ·-· .. - --

~ ı!_ --- .. \1111 _j ,)~ .:.~ ..J '.~!'__:_._J

l'f I'«JJ J •.•
")4 ••
/I ) • ı I

....• ,, ııfl••
II tı "'~ :: · ı.... , .

.•. ,ı 'Jı

"' l • "fj,.,u
ıe ILl

4">ll •··ıı·:;:l:
• ,ı_· ' "l·' · ıu~ı • ıoıı. ,, ıll

V\.ıl 'I \/ ),,ı

u,t··u, "J"•Ul I 'I •••
1''"ı

,.,.ı,l I' ,. )H•\J ;ııı

Jl(.J"'""
,vc.Of,ı.ı,..

.o. ı I JI JİA
4u { I I I ıll/

oc L 'f ı• )o•
ı, ıt 10 ı ~ ~ ı ,-,

<I/I II 14 •"•

,,•,ı.ı( I/ j''I

,,o.t' ••" 'ıl•••t,

"'°""" •..• ''""'~'

BLOCK DIAGRAM
L,•l•ı,.,ı,,ııı,

t Refer to 2lJ2
Ll•ta sheet tor
~pt:lı fı<.;4tıuns

vu v,

PIN NAMt:S

. I . I ı• ,•••. ,,y,ı.~•,• ' r'~ ;.,. ••••• .;\ıµ I ~''"J•

0\lr,Vf tııı.Aa\l
Cttııoıırrı.•ali ı.ııı.u

,ııı(ı(; ,ou,c

Al) 11< IU.

•w,u~
ı...,.uıı

·• ,-r,• ··------,• -~·•·• ------------
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2716 ··-,---··-
PROGRAMMING '1
The programming specificarions are described in the Dara Catstoq PROM/ROM Prn9raınmin<1 l rıs tt ı ırtuıııs Senin,/

·------ ---- ·--·------·-··-·---··-·----- .. ---- .

Absolute Maximum Ratinqs "
Teınnerature Under Bias.
Stu, age TenıpP.rature
/\II lnput or Output Voltages wiılı

fıpsprct to Grouııd
Vrr Sunplv Volt~gewith Resper.!

ıo Ground During Proqram

ıGV ın -O :ıv

·coMMENT StıP<:.<;!',;, :ıtHıV" ılı,,r.p l,<.r,•ı! ıııııi•·• 'J\J ••.rıhrlr' f.• ,,,,..,
rııııııı fl;11ınq~" uınv r:ıııV' p!'ıın:ııH,rıl 11:ı,ıı,1ıı,· ı,, ıiı,• ıJı•vıı·ı• lııı<:. ı~ ;ı

<ırrı~oı:; ,:11iıı,1 nrıly r1111l lıırn·ıııııı,ıl r,ııı•,:ı!ı,,n ııl ıtı •• d•"'W•' ,11 rı,,,,;ı• ııı

;ıııy ,ıılııoı ö{ıııdıtııııı<. ,'\lıııvn ılın<.,• ıııı!ır,ılf'li Hl ı/ıro ı;,,.,;ıırıın~I «ı-r­
tırını. of thı<:. <.Pf!c:ıfıı:;ırııııı ,, rırıı ir1ııılıı11t F ,ql,ıı:ııı,ı rıı ;ıiı<.111111<•

ııın:ıııııııırn ı~llfH1 rnrııtırııııı,; t,ır ı•."1"•ııl(,d ııı•ııııd~ uıav ;ılfı•rı ı\ı•vıı"

n!li.ıhilıly.

.-10°c to .soc
.r,5"c lo ı 125 C

•2G.5V ıo·-0.3V ·------- -··---- .

DC and AC Operating Conditions During Read_ , .r~·-,--n~s-- -r----;~,&-,-- - 211&-2 ' 2115-5 ·----·~ -;-~~;;·~:~::::~x~~~-g~:~~=L~;tv:,:~::' L o'~::::C _ .1 o ~:;:",.' '<) ;::::.c _ I
READ OPERATION
O.C. and Operating Characteristics

----·--·--·--·-
Symbol Paraine

I LI Input Load Current

ILO Output Leakage Current
---

lppı 171 Vpp Cuırent
- C --------·-

lccı 121 Vee Current (St.:ındhy)
ı...---·· -------

lcc21ıı

Min.

'I-· j

I

NOTES: 1. Vee mus t be npplıttd simult:,rır.ou,çly Of hP.loıe Vpp aııd 1~1110VNİ sııııull,'UlAOUSiy nr ;ıl lP,f Vrr-
2. Vpp mav be connecıed directly to Vee e xcent during proqı,ıınıııııı~. Thr. suorııv ı:uııı:nı wmılıl lhf'tı lıP lhr> <";\Oil nf ıcc ;:ııHI ' r rı

3. Typical vaı'uP.1are for TI\'"' 2S"C and nominal suourv ı.ınlt<1<Jf!S.
4. This pareme ter is only sample1·i and is not 100o/" tP.Sted.

Typical Characteristics

ıcc CURRENT
VI.

TEMPERATURE

ACCESS TIME ACCESS TIME...
CAf'AClrANCE

VI .

TEMrEnATUfıE

. r ..-+- l- •cr, •')f'.::,"""'.:i-l JI
: )0 --- - -- - -·- -- _____

- --1 .•.Noev(u11nENI1 - ı -- •cc,• (!•VıHzo f-·-- vcc·~.v
10

100

•••
seo

,oo

.,on

700 l- i
100 •

!,00

I rı
ı ı I \ "<'ı ',VI
I ı I , ,

I i I ··::.::+--1·;---ı- :-i- i ! '
! : I ,, ı

\
\ ! I \ 1

\(WI •• l i .-,. .. :· \ '''-1 -
.. L I Ll __:_]

• I.,.

-·-a···---, --- ·-r-·1··1··-
\, -

l __ ·
•oo

. r - . 1
I
!

uu
•.~ 1011

ıu ıo ro •o S(J 60 ıo *'
ffM"fRA,uH( I cı

ıoo ıoo _ıııo -uıo ı;oo ıilMI rno ~
Ct. !ı•f I

!j{l '"
Ir ~...ıl'r II,. ı ı ııır t r I
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2716
·-··- -·---·---·· ----·---·------·-·-·-·--··---------·---------- ---

A.C. Characteristics

!,;ıi

·Max. Um~ Coooi••om

6 µF VıN = OV
·-

12 ııF Vovr ~ ov
------

A.C. Te~t Conditions:

Output L~ad: 1 T I'L ~attı iiiHl Cı_ ~ 100 µF
Input Rise and Fall Tiuves : ,20 ns
lnµut Pulse Levels: ü.BV to 2.2V
Tiıniııy Measurnnıenl Reference Level:

Inputs IV aııd 2V
Outputs 0.8V and 2V

,A.' C. Wmıetorıns l 1)

ADDA ESSES
VALIOi.llLlHl SSES

'ct ---·

~
I ttiı • • • • •••••• Jıl
r ıoı:

i o ı
'Ot"

HIGH Z

,1"(JT!c . . 1
L.
J,
4.

,I ,5.
•. , G.

't. ·:..

Vee ıııu~l lH:t·ııµµlıaıJ,imulııınttouı!y o, beton., Vpp •nt.J ıemov•U ıımull•n•olnlv o, tıfıu Vpp.
Vpp•IIIUV lıt: ı.:unnıtt;lu..JUirıtclly to Vee ttxc.µı Ouıİll\J µroı.,ı-ıınmıoy. Thtt ,uµply currenı would ıht:n lJd tlıct hJIH ot 'cc c,oıJ lppı
1 ypıc •• ı ı.ıulut:ıof• toı TA ..• 25"C dflcJ ıH)H\IJHlil ıupµly vultöıJal.

ı IH> Vdhaııuttu, iı only uunµlııtU urnJ "not 100~ totı:ıU.
Ot m..ıY l>d ı..Jaliıyııc.J up tu IACC - 1()E. .,,.,, lhl h,Hing ad1ıı111 of CE wutıuul iınµ~l_On lACC·
ıor ıı. u.ıudlıud froın OC or CE. wı,hu,;hevu uı.;cun tırıl .

2·9 
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2 • CMOS ENTEGRELER

4000

4015

'4l I .., -

:H
'1010

'J.,~~';;~,ı
ı 1 (illi I

··;:\ L.Y ıj
\ITT::;;:.-:~·-·1 I

·' 1-ı-!Tr·l-i:·\''-rı-::-rr'·Jr:·1·•··· ···'-··L..J L.1..J .:.ıc...ı· ..'.. "ı..~ \..7_' .•

4001 <\002

'1012

~0113

.. J.QJL..-
0

---Fl-@lFJfH~ F--·?r' ·Jr . . ! .

Q_j o
/ r-- ı--~-~----

402:J

•1025 ·1027
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TIMING DIAGRAM

HIGHWAY (Major Road)

RED
50

,1 . I ,2 I,. s ••. ' ,+- ___.,
I I I I
I I
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,t :6

GREEN
~~ 60s

, I

CROSS-R0AD (Minor Road)

RED ı ı
~32-' ---

YELLOW : I 'n• I ' I 6n . .~, ~~~~. I
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B. PART LIST
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B.. PAR'r LIST

Rı == R2 .::. 470 5l

R3- ::. R4 =R5 = R6 = R7 ·= R8 = 390sı

Regula.tors ( x2) = 7805

Diode =. ıN.oaı

Z-ener D1od·.e = 4o-7 VJ-

ID.= 7400
If2 = IC3 ::,IC4= ==- T.7 4LS90

IC5 = Ic6 = 'f74LS ı93
Ic:J = 7 406

ZFROM =27ı6

SSR.:: Solid S.tate Relays (x6) =-- (SIEMENS/V~3ı03 -S20)2

- B402 ) 3-30v DC, 240v ::..C, 2.5A o

Socke.t.s ( :x4 )' =-ıpin., 2.pins sı- }pins , 6pins .•

connec tors ( ı.2 pin x 4).

Lamos ( xı2.) ::. 4 red ~ 4_ green , 4 yellow

Laffl!) holder (xı2 l
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