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SYNOPSIS

Telemetry, is the science of sensing and measuring physical infor-
mation at some remote location and transmitting the data to a convenient

location where it is received and recovered.

The project uses optical fiber as a transmitting medium due to its
various inherent advantages. Three parameters namely line voltage, line fre-

quency and temperature have been selected for measurement in our project.

In telemetry, there comes a necessity to measure and record
large quantities of data. If this data has to be acquired quickly, and repeti-
tively, automatic data acquisition systems are needed.In our project we have

used a microprocessor for data acquisition and storage, as microprocessors

are very efficient and easy to use.

Our project finds a wide range of industrial applications because

telemetry and automatic data acquisition makes work easier and also saves

much time.
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INTRODUCTION

1.1 Need for telemetry

Measurements, of any kind plays a vital role in any industry. Meas-
urements are of various kinds and the data measured are required by many
people for processing. This led to the evolution of telemetry which reduced
the time involved in transferring the measured values to the required place
and also made these measurements almost real time for may critical applica-

tions. Telemetry may be classified into the following types based on

a. Type'of modulation
1. Analog telemetry system

2. Digital telemetry system

b.  Type of transmitting medium used

1. Radio frequency (RF) or Wireless telemetry system

2. Fibre optic telemetry system



1.2 Disadvantages of RF telemetry system
1. Require transmitting and receiving antenna which consume large space.
2. High noise interference from the surrounding environment

3. Causes electromagnetic interference (EMI) to the near by equipment’s

4. Less data security

5. High transmission loss

1.3 Advantages of fiber optic telemetry

The many limitations in RF telemetry have been over come using fiber optic

telemetry.

The advantages in using fiber optic telemetry are as follows.
1. Enormous potential band width is available

2. Small size and weight

3. Electrical isolation from the surroundings

4. Immunity to interference and cross talk

5. High signal security

.6. Low transmission loss

7. Ruggedness and flexibility

8. System reliability and ease of maintenance

9. Potential low cost

Due to various above mentioned advantages optical fiber is chosen as the

medium for transmission.



1.4 General fiber optic communication system

An optical fiber transmission link comprises of the elements shown
in the fig.1.a. The key sections are a transmitter consisting of a light source
and its associated drive circuitry, a cable offering mechanical and environ-
mental protection to the optical fiber’s contained inside, and a receiver con-
sisting of a photo detector plus amplification and signal restoring circuitry.
Additional components include optical connectors, splices, couplers or beam

splitters and repeaters.
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1.5 Selection of wavelength (1)

One of the important portion of the electromagnetic spectrum en-
compasses the optical region shown in the fig.1.b which is widely used in
optical fibre communication. In this region it is customary to specify the band
of interest in terms of wavelength, instead of frequency as in the radio re-
gion. The optical spectrum ranges from about 50n m (ultraviolet) to about
100n m (far infrared), the visible spectrum being the 4001 m to 700n m band.

One of the principal characteristics of an optical fiber is it a attenu-
ation as a function of wavelength as shown in fig.1.c.

There are three wavelength bands which are used for optical fibre

communication and they are namely,

First window X Around 850nym
Second window : Around 1300nm
Third window : Around 1550nm

This project uses the first wavelength band : 850nm to 900vwm range, as it is

very simple and less expensive.
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Attenuation (dB / Km)

Chapter deals in detail with the various sensors used in the project

along with their associated signal conditioning circuits.

The transmitter part is delt in detail in chapter 3 and chapter 4de-

scribes completely about the receiyer.

The receiver uses a microprocessor and the software along with

the flow chart is given in chapter 5.

The scope for further improvement is presented in chapter 7.
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Sensors and signal conditioning

Sensors or transducers form a vital part in telemetry. Sensors are
used to convert the analog parameters measured into equivalent electrical
signals. As already mentioned three parameters are sensed in this project
namely line voitage, line frequency and temperature. Various types of sen-
Sors are available based on the parameters to be measured. The transduc-

ers and the methods used may depend upon the instrumentation already

available.
2.1 Selection of sensors

The factors influencing the choice of a transducer for measure-

ment of a physical quantity are as follows

Operating principle :
The transducers are many a times selected on he basjs of operat-

ing principle used by them. The operating principles used may be resistive,

inductive, capacitive, opto electronic, piezoelectric etc.

Sensitivity :
The transducers must be sensitive enough to produce detectable

output.

Operating range :
The transducer should maintain the range requirements and have
a good resolution over its entire range. The rating of the transducer should

be sufficient so that it does not breakdown while working in the specified

operating range.



Accuracy :

High degree of accuracy Is assured if the transducer does not
require frequent calibration and has a small value of repeatability. It may be
emphasised that in most industrial applications, repeatability is of consider-

ably more importance than obsolute accuracy.

Cross sensitivity :

Cross sensitivity is a further factor to be taken into account when
measuring mechanical quantities. There are situations where the actual quan-
tity being measured is in one plane and the transducer is subjected to vari-
ations in another plane. More than one promising transducer design had to
be abandoned because the sensitivity to variations of the measured quantity
in a plane perpendicular to the required plane has been such as to give

completely erroneous results when the transducer has been used in prac-

tice.

Errors :

The transducer should maintain the expected input - output rela-

tionship as described by its transfer function S0 as to avoid errors.

Transient and frequency response :

The transducer should meet the desired time domain specifica-
tions like peak overshoot, rise time, settling time and smail dynamic error. It
should ideally have a flat frequency response curve. In practice, however,
there will be cut off frequencies and higher cut off frequency should be high

in order to have a wide bandwidth.



Loading effects :

The transducer should have a high input impedance and a low

output impedance to avoid loading effects.

Environmental compatibility :
It should be assured that the transducer selected to work under
specified environmental conditions maintains its input - output relationship

and does not breakdown.

Insensitivity to unwanted signals :

The transducer should be minimally sensitive to unwanted signals

and highly sensitive to desired signals.

Usage and ruggedness :

The ruggedness both of mechanical and electrical intensities of

transducer versus its size and weight must be considered while selecting a

suitable transducer.

Electrical aspects :

The electrical aspects that need consideration while selecting a
transducer include the length and type of cable required.

Attention also must be paid to signal to noise ration in case the
transducer is to be used in conjunction with ampilifiers. Frequency response

limitations must also be taken into account.

Stability and reliability :

The transducer should exhibit a high degree of stability to be op-

erative during its operation and storage life.



Reliability should be assured in case of failure of transducer in

order that the functioning of the instrumentation system continues uninter-

rupted.

Static characteristics :
Apart from low static error, the transducers should have a low
non-linearity, low hysteresis, high resolution and a high degree of repeatability.
The transducer selected should be free from load alignment ef-
fects and temperature effects. It should not need frequent calibration, should

not have any component limitations and should be preferably small in size.

2.2 Need for signal Conditioning :

The first stage in parameter measurement is the detector trans-
ducer stage as described before. The output of the first stage has to be
modified before it becomes usable and satisfactory to drive the further stages.
This process of modifying the transduced signal into a usable fqrmat for the

final stage of measurement is known as signal conditioning.

Measurement of dynamic physical quantities requires faithful rep-
resentation of their analog or digital output obtained from the intermediate
stage i.e. signal conditioning stage and this places a severe strain on the
signal conditioning equipment. The signal conditioning equipment may be
required to do linear processes like amplifications, attenuation, integration,
differentiation, addition and subtraction. They are also required to do non-
linear processes like modulation, demodulation, sampling, filtering, clipping

and clamping, squaring, linearizing or multiplication by another function etc.

10



2.3 Line voltage measurement -

For any voltage measurement, we need to step down the high line
voltage to the required level before feeding to the signal conditioning stage.

This voltage control can be done by any of the following methods
1. Voltage control by resistance potential divider

2. Reactance voltage control 2 T
3. Voltage control by tapped transformer NNPA
4. Voltage control by variac Q g

5. Voltage control by induction regulator

This project uses a simple potential divider which steps down the
line voltage to the required level. The circuit diagram for line voltage sensor

Is as shown in fig.2.a.

The circuit consists of a potential divider using two resistors. The
reduced voltage is fed to a peak detector. The circuit is designed to measure
line voltages from 200volts to 230 volts. The function of a peak detector is to
compute the peak value of the input. The circuit follows the voltage peaks of
a signal and stores the highest value on a capacitor. If a higher peak signal
value comes along, this new value is stored. The highest peak value is stored
until the capacitor is discharged. Whenever the input voltage exceeds the

voltage across the capacitor, the diode is forward biased and the circuit

11
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becomes a voltage follower. The output voltage will follow the input voltage
as long as it is higher than the capacitor voltage. When the input voltage is

less than the capacitor voltage, the diode is reverse biased and the capacitor

retains the same voltage.

Thus the peak value of the line voitage is detected and the output

is given to the analog to digital converter (ADC) input.
2.4 Line frequency measurement -
The different types of frequency meters are

1. Mechanical resonance type
2. Electrical resonance type
3. Electrodynamometer type
4. Weston type

5. Ratio meter type

6. Saturable core type

The frequency can also be measured and compared by other ar-
rangements like electronic counters, frequency bridges, stroboscopic meth-
ods and cathode ray oscilloscope.

The circuit diagram to measure the line frequency is shown in the
fig.2.b.The line voltage is brought down to the required level by using a po-
tential divider network using resistors. This is fed to an inverting zero - cross-
ing detector. The line signal is nothing but a sine wave and zero - crossing
detector converts this sine wave into a square wave. This square wave is

passed through an integrated designed with a proper time constant. The

output is a

13
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triangular wave and this is fed to a peak detector, whose peak value is deter-

mined. The output of the peak detector is then fed to one of the inputs of the
ADC.

2.5 Temperature measurement :

The commonly used devices for temperature measurement are

1. Resistance thermometer
Semiconductor thermometer
Thermistor

Thermocouple

Bimetallic thermometer

A

Radiation pyrometer

The project uses for semiconductor temperature sensor namely
ADS90, as shown in fig.2.c. It is a temperature dependent current source,
producing a current of 1,A/°K. The current produced is passed through a
1KQ resistor which produces a‘voltage and it is applied to an inverting ampli-
fier. This output is again given to another amplifier which gives an output
voltage of TTL device compatible levels. The gain of the amplifiers are ad-
juétable and it is adjusted so that the output is +5 Volts for a 40°C tempera-

ture. Thus this gain adjustment is helpful in calibration purposes. This output

is fed to one of the ADC inputs.

15
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TRANSMITTER

As already seen in the basic functional block diagram of a fiber
optic communication system, the transmitter is one of the most important

and basic blocks present. The simplified block diagram of the transmitter

used is as shown in fig. 3.a.

3.1 Simplified block diagram :

S,—3{ Signal conditioner

I
I
| ADC Multiplexer | —
I
I

Sg-3 Signal conditioner

71 P - S converter | Driver circuit {3 Optical source W

cable

fig.3.a

As the above figure shows, the signal conditioned electrical signal
from various sensors is fed to the input of the ADC. The ADC is used to
digitize the analog signal obtained from the various sensors. The parallel
digital data is converted into a serial data using a multiplexer. The paraliel to
serial converter is used to send the data bit by bit through the fiber along with
start and stop bits. The serial data pulses are fed to the input of a driver

circuit which drives the optical source (LED). Thus the signal is transmitted

through the optical fiber

17



3.2 Selection of light sources

The properties required of a source for optical communication are

1. It must have a high radiance over a narrow band of wavelengths

2. The output should be easily modulated that it provides a wide signal band
width

3. It should be efficient and reliable

4. The output power should be stable

5. Cost should be less

There are two types of semiconductor optical sources : the light
emitting diode (LED) and the laser diode. Both operate in forward biased
mode.

The radiation from an LED is incoherent and is emitted over a
wide range of angles. It covers a broad spectrum of wavelengths, the rm.s
spectral spread varying from around 20nm at 850nym to about 80nm at 1550nm.

The modulation rate is limited to about 100 Mhz.

The behaviour of the laser diode is more complicated. It is con-
structed so that above a certain threshold current, the light generation mecha-
nism changes. The benefits to set against the increased complexity and cost

are that the higher emissive area, and that significantly higher modulation

frequencies may be used.

18



Both LED's and iaser diodes consists of p - N junction constructed
of direct band gap il - V semiconductor materials. When this junction is
forward biased, electrons and holes are injected into the p and n regions
respectively. These injected minority carriers can recombine either radiatively
in which case a photon of energy hv is emitted, or non radiatively where

upon the recombination energy is dissipated in the form of heat.

In choosing an optical source compatible with the optical wave -
guide, various characteristics of the fiber such as its geometry, its attenua-
tion as a function of wavelength, its group delay distortion and its modal

characteristics must be taken into account.

Some of the drawbacks of the laser diodes are

1. Their construction is more complicated, mainly because of the require
ment of current confinement in a small lasing cavity.
2. Theoptical output power level is strongly dependent on temperature. This

increases the complexity of the transmitter circulitry.
3. They are susceptible to catastrophic facet degradation which greatly

reduces the device life time. This is mechanical damage of the facets

that may arise after short operating times at high optical power densi

ties.

Due to these draw backs LED’s are preferred over laser diodes.

19



An important issue in any application is device reliability. Degra-
dation of light sources can be divided into three basic categories : Internal
damage and contact degradation, which hold both for laser diodes and LED’s
and damage to the facets of laser diodes. Since optical sources are ad-
versely affected by high currents and high temperatures, it is recommended
that in order to increase the light source life time, they may be operated at as
low a current and temperature as is practical in a system. A LED design as
an infrared source is used in the project. The various specifications for the

LED used is given in the appendix.

3.3 Circuit explanation:

The circuit diagram for the transmitter is as shown in fig.3.b the

working principle of the circuit is as follows.

The ADC is an 8 channel device. IC 0809 is used for this purpose.
The clock for the circuit is derived from a circuit that uses IC 4049. Clock
frequency is around 330}!2. The sensor circuits are connected to the inputs

of the ADC circuit. The channel address for ADC is obtained from a mod - 8

counter (IC 7493).

The digital signal from the ADC is given to an 8 input, single out-
puti.e. 8:1 multiplexer (IC 74151). The channel address for the multiplexer is
obtained from a mod - 10 counter (IC 7490). The digital data is serialised by
the multiplexer. Along with the original data we add start and stop bits to

identify them from the adjacent datas.

20



an

ZHy )= F
Yoly¥3N3Y
%2012
21
ERYLF)
0] <— aNV

Lin29 2 IANG

d-¢
12
o o9y,
1®
0bSThL ]
e 01—
ady  EO—
Muﬁﬂ_ﬂ
(Fz
T
oz
z mﬂw
9T
dﬂ&ﬂw rm\ﬂd*ﬂr Lz |

$o¢%\

L3

z P-NH

b
IS 05
1S1$7 %L

5

0T

(ST

TIN 1IN
€hhh 142
) M@
Yoy,
W
oy vy v IV
Jem
(8sn) 20— M)t
AT AHOE—
9< .
5q : YoSN3G
ha £nd I30LYYIIWNIL
138
q
YOSN3IS
wOwo o ININEvER-E
2qY
N ¢—— 203 YOSNIS
_:dﬂl.l | 3vviToA
i< OHIK
o(¥5) Ok} » NG+
7,
G A
YOLYYINTY
SM20712




Stop bit is derived from the channel address using NOR gate.
Channel address is 000 for reference channel. Reference channel is used to
identify the inputé from the sensors properly. When one set of datas are over,
It is the responsibility of the reference channel to go back and read all the

datas (second set) from the input sensors.
Stop bit is 0 for datas
Stop bit is 1 for reference channel

The start bitis 1i.e. it is tied to +5v. 10 clock pluses are needed to
convert the 10 bit parallel data into serial data using muitiplexer for each
channel. Only once in every 10 clock pluses from the clock generator (IC 555
in astable mode with frequency around 1 KHz), the channel address for ADC

is changed. This is done by using a mod - 10 counter.

The serial data obtained in the form of pulses is passed through a
driver circuit using a switching transistor 2N2222. The current levels are prop-
erly matched to drive the LED. The output from the driver circuit is given to

the light source and the data is transmitted through the fiber.

22
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Receiver

4.1 Simplified block diagram :

From optical cable; Photodetector I -V converter

AN Pl

To microprocessor
Amplifier Buffer —>

'Fig.t,-a.

The simpilified block diagram of the receiver in the fig4.a and it
consists of the following important blocks.

1.Photodetector
2.1-V converter
3.Amplifier
4.Buffer

The received signal from the optical fiber is Converted fo an ana-
log current signal by a photodetector. This current signal is converted into

corresponding voltage by using a I-V converter,

The output voltage obtained from the I-v conVerter is amplified
and then fed to a transistor buffer which modifies the received voltage into

required TTL levels. This data is then manipulated or stored in

a memory
device.

23



4.2 Selection of photo detectors :

A photodetector is indispensabile in any fiber optic system and it
forms the key element in a receiver. A photodetector is used to convert the
incident light variations into proportional Current variations. Since the optical
signal is generally weakened and distorted when it emerges from the end of

the fiber ,the photodetector must meet very high performance requirements.

—

It should have a high response or sensitivity in the emission wave

length range of the optical source being used.

- 2. There should be only a minimum addition of noise to the system

3. It should possess a fast response Speed or sufficient bandwidth to han

dle the desired data rate.

4. It should also be insensitive to variations in temperature.

5. They should be compatible with the physical dimensions of the optical
fiber

6. Havea reasonable cost in relation to the other components of the sys

tem.

7. Havea long operating life.

24



Several different types of photodetectors are in existence. Among

these are

1.Photo multipliers
2.Pyroelectric detectors
3.Semiconductor-based
| 3a. photo conductors
3b. photo transistors

3c. photo diodes

However .many of these detectors do not meet one or more of the
foregoing requirements. The photomulipliers are Capable of very high gain
and very low noise. Unfortunately, their large size ang high voltage require-
ments make them unsuitable for optical fibre systems. Pyroelectric
photodetectors involve the conversion of photons to heat. Photon absorption
results in a temperature change of the detector material and this in turn re-
Sults in changes in Some temperature dependent parameters Iik‘e electrical
conductivity ,variation in the dielectric constant which is usually measured as
a capacitive change. The résponse of this detector is quite flat over a broag
spectral band , but its Speed is limited by the detector cooling rate after it has
been excited. Its principle use is for detecting high Speed laser pulses , angd

it is not well suiteq for optical systems.

Of the semiconductor based photodetectors, the photodiode is
used almost exclusive for fiber optic systems because of its smalj size , suit-
able material |, high sensitivity , and fast response time. The two types of
photodiodes commonly used are the p-i-n photodetector ang the avalanche

photodiode (APD). The project uses p-i-n photodiode and the features of p-

i-n photodiodes are as follows.

25



4.3 p-i-n photodiodes

In this structure as shown In fig. 4.b., the intrinsic (i) region lies
between the two extreme regions of the conductivity types. A sufficiently high
reverse voltage applied to the diode produces a strong and almost homoge-
neous field which expands into the entire i region. Since this medium region
can be made rather wide , the p-i-n structure offers the means for the fabrica-
tion of very fast detectors. Free carriers generated in the i region through the

absorption of photons are rapidly swept off by the electric field towards the

junction.
—ij- —o
-+
Bias voltage
R, Logd Output
Photodiode resistor
p | i n Ly ‘
Hole Electron —o0
@<— —30 |
YA
Jhu
Photon
f ig.4-b

It has a large width of Space charge region and bandwidth cov-

ered is around 1GHz.

26



Advantages :

1. High current responsivity in combination with high speed at a wave

length of about 0.9 m.

2. High responsivity in the long - wavelength region by way of increase

in width of intrinsic region.

3. Small values of depletion capacitances.

4. Low operating voltages.

4.4 Circuit explanation :

The circuit diagram for the receiver is as shown in the fig.4.c.

The receiver has three important blocks namely

1. |-V converter

2. Non-inverting ampilifier

3. Switching transistor buffer

The p-i-n photodiode gives an output current that is proportional
to an incident radiant energy or light. The current through these devices can

be converted to voltage by using a I-V converter and thereby the amount of

light or radiant energy incident on the photo device can be got.
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The current flows through the feedback resistor of resistance 1Mq.
The output voltage V, is the product of the current and the feedback resistor
of resistance 1Mq. The resistor may sometimes be shunted with capacitor to

reduce high frequency noise and the possibility of oscillations.

The output waveform of I-v converter is

Annrrnrin PAPAIPPOONP -5V

In order to shift the output of the |-V converter above the ground ,
non-inverting adder circuit is used.

The output of the I-V converter is applied to the non-inverting in-
put terminal and feedback is given. The circuit amplifies without inverting the
input signal. It is negative feedback system as output is being fed back to the

Inverting input terminal. The gain can be adjusted to unity or more by proper

selection of resistors.

The voitage after amplificationis fed to a switching transistor buffer

which is used to get voltage levels compatible to TTL levels.

The project uses 8085 microprocessor to receive the data and
display the received data. The detailed description about the 8085 micro-

processor is given below.
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4.5 8085 microprocessor :

The microprocessoris a programmabile logic device, designed with
registers, flip-flops, and timing elements. The microprocessor has a set of

instructions designed internally, to manipulate data and communicate with

peripherals.

The microprocessor 8085 primarly performs four operations :
memory read, memory write, 1/O read and /O write. For each operation, it
generates the appropriate control signal. To communicate with a peripheral,
the microprocessor unit identifies the peripheral or the memory location by its

address, transfers data and provides timing signals.

The 8085 microprocessor has 16 address lines and 8 data lines.
Address bus is a group of lines that are used to send a memory address or
device address from the microprocessor unit to the memory location or the
peripheral. Data bus is a group of bidirectional lines which are uéed to trans-
fer data between the microprocessor unit and peripherals. The 8085 micro-
processor has also got control bus that carries control signais generated by

the microprocessor to provide timing of various operations.

The 8085 microprocessor has got six general purpose 8 bit regis-
ters to store data and an accumulator to perform arithmetic and logic opera-

tions.

I/O devices or peripherals can be interfaced with the 8085 micro-

processor in two ways, peripheral I/O and memory - mapped /0.
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4.6 Programmable peripheral interface - 8255 processor :

The 8255 processor is a widely used, programmable, parallel, 110
interface device. |t can be programmed to transfer data under various condi-
tions, from simple I/0O to interrupt 110 It is flexible, versatile and economical
but some what complex. It is an important general purpose 1/10O interface

device that can be used with almost any microprocessor.

The 8255 has 24 I/O pins that can pbe grouped primarly in two 8 bit
parallel ports : A and B, with the remaining 8 bits as port C.

The project uses port A as input port. The received data i.e. the
voltage, frequency and temperature will be displayed according to the chan-
nel order. The value of the received data wil| be displayed in the address field

and the channel number in the data filed.
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5.1 Flow chart :

( Start )

Initialize 8255 by
making port A
as input port

No

Check for transition
in data from low o
high

Give a half bit delay

A

Reference channe|
check

v

Set a counter

Stop bit check
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J
u Data read H

Data storage

l

Increment the counter

Q No D

Yes

Display the voltage
if the channel = 1

Display the frequency
if the channel = 2

|

Display the temperature
if the channel = 3

—
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5.2 MNEMONICS :

MAIN

START

LH

SDR

RDR

PROCEED

LXI SP, 5500H
MVI A, 9BH
OUT CR

LXI H,5000H
CALL LHC
CALL HBD
JMP RCC
MVI D, 01H
CALL LHC
JMP SBC
CALL DR
CALL DS
INRD

MOV A D
CPI 08H
JNZ RDR
LXI H, 4150H
MOV A M
INRA

MOV M, A
CPI 01H
CzVvD

CPI 02H
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LHC :

RPL

RPH

RCC

TOP

CZFD
CALLTD

LXI H, 4150H
MVI M, O0H

JMP START

IN PORTA
ANI 01H
CPI1 O0OH
JNZ RPL
IN PORTA
ANI 01H
CPI 01H
JNZ RPH

RET

MVI C, OAH
IN PORTA
ANI O1H
CPI O1H
JNZ LH
DCRC

JZ SDR
CALL BD

JMP TOP
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SBC

DR

BR

DS

CALL HBD
IN PORTA
ANI 01H
CPIO1H
JNZ LH

JMP PROCEED

MVi B, O0H
MVI C, 08H
CALL BD
IN PORTA
ANI O1H
ORA B
RLC

MOV B,A
DCRC
JNZ BR
RAR

MOV BA

RET

MOV M,D
INX H
MOV M,B
INX H

RET
36



BD

HBD

RDD

vD

DA

RD

MVI E, E2H

JMP RDD

MVI E,50H
DCRE
JNZ RDD

RET

LXI H, ADDR1
CALL DA
LDA 5001H
MVI H, 52H
CALL DU

LXI H, 5103H
CALL DD
CALL DED

RET

MVI C,08H
MVI A, 03H

CALL 0005H

.RET
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DU

DD

DED

RL

DCR

MOV LA
MOV A M
MOV B.A
ANI OFH
MOV CA
MOV A,B
ANI FOH
RRC
RRC
RRC
RRC

RET

MOV M,A
INXH
MOV M,C
DCXH
DCXH
MVI C,09H

JMP RD

MVI E, 0AH
LX! H, FFFFH

DCX H
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FD

D

MOV A L
ORAH
JNZ DCR
DCRE
JNZ RL

RET

LXI H, ADDR2
CALL DA
LDA 5003H
MVI H, 53H
CALL DU
LXI'H, 5109H
CALL DD
CALL DED

RET

LXI H, ADDR3
CALL DA
LDA 5005H
MVI H, 54H
CALL Du

LXI H, 510FH
CALL DD
CALL DED

RET
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CONCLUSION

This project, as already explained can be used in any indusiry for
the pupose of measurements. The project uses three sensors, for measuring

line voltage, line frequency and temperature. All the sensors were success-

fully tested.

Optical fiber is used as the transmitting medium ang finds a
wide usage in modern industries. The project has proved very efficient due

to its high channel capacity, less interference and compactness.
The use of microprocessor in the receiver has reduced the com-
plexity in acquring and displaying the data. The microprocessor has improved

the userfriendliness and can be operated by any layman in the industry.

Thus, this project is a very useful tool for any industry.
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Future develogments

The efficiency of the project can be further enhanced by using a
microcontroller along with a serig| port in the transmitter This will further

reduce the hardware and the whole system can be controlled by software.

The project can be applied in any particular industry like textiles,

chemicals etc. or in hospitals for bio-medical telemetry. In this project only

three sensors are used and upto a maximum of seven Sensors can be used
which will further improve the efficiency.

This project can be developed as a feedback control system for
any industrial application.

As said by Neil Armstrong,

‘ One small step fo'z aman, fowuns a glant [.sa/b /[o'z'manéénc[ '

this smalil step taken by us will pave a way for others.

41



N

BIBLIOGRAPHY




N

PHOTOGRAPHS




§

APPENDIX




TECHNICAL SPECIFICATIONS OF LED AND DETECTOR:

MFOE71 Plastic LED

PiIn 1 ANobDE

PiIN 2 . CATWODE

Fower output = 3.5 mW
Forward current = 100 mA
Ton/Toff = Z5 ns

Feak wavelengtlh 820 nm

MFOD71 Plastic Detector

Fig.Z
pIN | . CATHODE
PIN 2 ANODE
Responsivity = 0.2 uA/uW
Feak wavelengtl =  BZ0 nm
Ton/Toff = 1.0 ns

VER = 100V



SPECIFICATIUN ohtel
PLASTIC LED :

FOLK-PLED-01

This LED is designed as infrared source for fiber optic systems. The package houses the LED, has a molded
lens which efficiently coup'es the light to and from the cable. has the fiber alignment with locking mechanism
and the means for attaching to a board.

Specifications:

Power output :3.5 MW (at If = 100 mA)

Rise time & fall time :25ns

Wavelength : 820 nm

Package : 2 pin PCB mountable package with fiber alignment & locking
mechanism.

SPECIFICATION SHEET
PLASTIC DETECTOR::

FOLK-PDET-01 o ‘
This detector is a low cost component designed for detection of infrared radiation in fiber optic systems.

Specifications:
- T 046 Metal case with giass window

Package

Responsivity : 0.2 UAJUW

Peak wavelength 1 820 nm

Rise & Fall time “1ns

VBR : 100 volts ' ‘
Package - 2 pin PC mountable package with fiber alignment & locking mechanism.

SPECIFICATION SHEET
PLASTIC FIBER :

FOLK-PFIBER-01
1.0 mm x 1 fiber

The.plastic.ﬁber is super ESKA fiber which is a "total internal refiection type” (step index) fiber made of a core
of hlgh~pumy polymethyl methacrylote with a thin layer of special transparent fluorine polymer clading. The

clading has a lower refractive index than the core, resulting in total internal refiection and transmission of tight
rays.

The cat?le is made with black polyethylene jacket with the fiber inside. The cables are particularly suited for
short-distance light data transmission cables.

Specifications:
e 1 mm Fiber dia
o 2.2mm Cable outer dia
e 1.2 ko/fibor brezking stress



CD4049UB, CD4050B Types

- CMOS
Hex Buffer/Converters Features:
® High sink current lor driving 2 TTL loads

VY

e

1

* % High-to-low level logic conversion e
High-Voltage Types {20-volt Rating) = 100% tested for quisscant currant at 20v o ? 0
. ® Maximum input current of 1 1A at 18 V over tull package- |>’
CD4049UB-|nvertlng.Type temperature range: 100 nA at 18 V and 26°C e ! "
CD40508—N0n-lnverung Type #6-,10-, and 15-volt parametric ratings y R
L4
Applications. vee 4._
v —
The ACA-CD4049UB and CDA0508 are In- . gng: to DTL'/I‘;L“'}," converter s
vorting and non-Invorting hex buflers, respec- driver current “sink” or “source NC 18 e
tively, and foature loglc-tevel conversion CDA04sUB
uslng); only one supplyq(voltngo (Vo). The " cmos high-to-low togic-leve| FUNCTION_AL DIAGRAM
input-signal high ievel {V)) can oxcoed the converter ;
VCC supply voltage when theso dovices are
used for logic-level conversions. Theso de- ;
vices are Intended for use as CMOS to ks
DTL/TTL converters and can drive directly 4
two DTL/TTL loads. (VCC=5 Vv, VOLS 0.4V, MAXIMUM RATINGS, Absolute-Maximum Values: o
and lg 2 3.3 mA)) DC SUPPLY.vOLTAGE RANGE, Vee) ) (s;
The CD4049UB and CD40508 are desi nated {Voltnges referenced to Vss Terminat) | S . -0510 420V &
as :-placemems for CDA009UB and 0030108 eI VOLTAGE RANGE, ALL INPUTS | Lo - 0Swaosy
respectively.  Because the CD4049uB and gg&z:ﬁ;g{:}rﬁ'g“ ::;:::i:gg; ‘,‘ T Hioma
CD4050B require only one power supply, 4 o o' .
or TA ~ -40 t0 +80°C (PACKAGE TYPE E) Darite Limorrs  ns o - BOOmW i
they are preferred over the CD4009UB and For JA 716010 485°C PACKAGE TyPE €) | | Derate Lineeriy st 12 mW/oC 10 200 mw v
CDA0108 and should he used in place of the For Ta = —58 10 +100%C (PACKAQGE TYPES D, F, Ky, . . oo ) o B00mW .}
CDA009YB and CDA0108 in all inverter, cur. For Ta = +100 to +1289¢ (PACKAQE TYPESQ D, F, K) . . Derste Linesrly at 12 mW/oC 10 200 mw o
rent driver, or logic-leve! convarsion appli- DEVICE DISSIPATION PEn OUTPUT TRANSISTOR
cations. In these applications the C)4049U8 FOR Tp = FuLL, PACKAGE-TEMPEHATURE AANGE (A Package Types) o 100 mw
and CDA0508 are pin compatible with the OPERATING.TEMPERATURE RANGE (T4):
CDA009UB and CD40108 respectively, and FACKAGE TYPES OFKH. . . e -65 10 +1259¢
can be substituted for thase davicas in existing FACKAGE TYPEE . ' oL, o e ~40 10 +88°¢
a8 woll as in new dasigns. Terminal No. 16 1 STONAGE TEMPERATURE RANGE (T,0) | | Tt - oL -eSto 1800
not connected internallyon the CDA40A9UB or LEAD TEMPERATURE {OURAING SOLDERING): -
CD40508, therefore, cohnection to this At distance 1/16 1/321inch (1,59 0.79 mm) from case for 10smax, . . | Lo +265°¢ :
terminal is of no consequence to circuit
operation. For applications not raquiring
high sinkesurrent er voltags convarsten, the RRcoMMENDRD OPg RATING CONDITIONR 2t TAMM“C, K xoapt ns Noted,
CDOAOBBUB Hox Inverter Is teoommended, For maximum reliability, nominaj aperating conditions should be salected so that
The CD4048UB and CD40508 types are operation is always within the following ranges:
supplied in 18-load hermetio dusl-in-line LIMITS
oaramie packagas (D and auftinen), 18. CHARACTERISTIC Min, | Man—] UNITS
lead dual-in-line pinatic packagos (B sullix),
18-lead ceramic fiat packages (K suffix) Supply-Voltage Ranga (Ve (For Ta-Full Package
’ ki 8 v
and in chip torm (H sutfix), Tampornturg Ranga)
Injt Yottage Range (VIN) Vee! h v

"The CHAAD pnel COAG0 bave highi fow nvel volag COMVELUOI titnbal ity it s

tow~m~hioh~hnl: theretore It Iy recommended that VIN > VCC'
A ? I' nea

» l B -p

¢’ [B"‘ Ic -

¢ " [\\ ” o [@ 2"
- N

] !;‘ i) Lor

vee Lo

Vs 8

NC 1y

HC -18

ey pesar

CDAOKGN
FUNCTIONAL DIAGRAM (a} (s}
Y2¢y-200m

Fig. 1-8) Schematic dingram of CD4049U8B, 1 o1 6 identical units:
b} Schematic disgram of CD40508, 1 o1 6 identical unies,
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CD4049UB, CD4050B Types

STATIC ELECTRICAL CHARACTERISTICS

AMBIENT YaNPERATURE i148+08%e
SUPPLY VOLTASE {v, sl-.v
‘ Limits At Indicatod Tampaersturas (9C) i
CHARAC- CONDITIONS |Values at -55, 425, +128 Apply 1o D, F, K, H Pkgs. |UNITS ' :
TERISTIC - Values at 40,125,185 Apply 10 E Packago ' “‘N “ H
i | Vo]Vin]Vec|-es-a0 |85 | 1126 426 ? il
vl ] vy 1ev) Min, Typ. | Max, ¥ ! T 7] H
Ouinseant [ D) 1 ! m o) o j.002 1 ¥ H
Device - 1010110 2 2 1) [1l1) 002 Y A k
Current, ipyp =~ {00636 |4 |4 |50 [ 6oz _{Ta | ! ' {
Max, 1020130 1790 |20 | 6ao_| oo 00a_| 20 L ik H
Output Low GAalon lanl FALAL 20 A E ) dul b - e e gy (LI
(Sink) 0410616 |4 {9u 201 24| 421 64 Big. 3-Mininwin and maxinwnt vitage
Curront 06 (010 10 ] 10 {946 [{XH] H.6 8 16 - trenaler characteristics fur CO4049U8.
'QL Min, I8 joefie |26 [ 26 20 18 24 48 mA
Output High - 46 108 | & J-081-0.73|-0.68}-048].0.06] —1.9 : ansint ;«::«:ﬂuu et
{Source) 25 105 | 5 [-28]-24 |18 |-186[-2.1] -3.0 - | 3PP Y Vo Taok fvecirs v
Current 95 1010110 |-2.0)-1.8 {-1.35|-1.18]-1.65] —3.0 \
o Min, = 1136]0,16 116 [-B.2[~a8 [=36 [~31 |-43 | -80 | -
Output Voltage: |- |06 | & 0.05 0 | 006 g
Low: Level, -~ 10,10 { 10 0.05 0 005 i N
Vor. Max, - 10,161 15 0.05 - 0 0.05 v .!. \
Output Voltege: | - 106 | 6 1906 1951 B - . i
High-Levet, - {010} 10 0.06 gos] 10 i ! 1
VgH Min, - 1016 ] 16 14.95 14.95] 18 a8
Input Low 46 | 6 ' . i
Voltuge: ﬂ 6 ] 2 Fig. 3~Minimum and maximum voltage
V(L Max. el 16 26 - 75 tronster charecterisiks for CO4U900,
CD4049UB ’ ' '
Input Low AMBIENT TUMPERATURL (T, 1028
Voltage: 0'15 - 150 135 - 155 I & z.ivi' ﬁ H
Vi Max. 5| |6 a 3 g )A
CDA40508 v A {
Input High 05| - 5 4 a _ B i i
Voitage: .I — 0 3 m —~ — l
Vig Min. ¥ N - o} H
cDA049UB. 1.6 15 12,6 126 X it i
Input High - as| - 15 35 36} - - it it
Voltags: 9 — T 7 7 - ~ 8 i HHHE
Vi Min, — -
CD40508 135 18 " " © Oramnro- Sounct vortaat tvopr T .
-0 m
Input Current, ~VYoae]l 18| to1ti04] 1 1 - 11076104 | uA Fig. 4 - Typical output low {sink) current .
N Max. characieristici
aMmiENT unnmmuur remee . on.u'n-vo.- w“:“ v“"" "“'-v 4 o . unun-v:-lounu youTaae tvoyi-v o
s ‘ B4 AMBIENT TEMPERATURL (T, o8 c lm n[m, 1 ANBIENT TIMPEAATUAL (Ty)s 28%¢ 1
H H1 ey i mmmm ] e =1 HHAHIHIENE ! |
K (Y ov Ses : To- sounce vouTk it Jwt%‘é"‘d paseres w",t..n jins 1
g jidh HH » :‘?L ":!_ i3 =;§
HH ’Ff W § K -y ..g
8 4 ﬂ' ! HiH -0 v 1LLHT 4 us ._,,g
i LiH 2 1]
§'° il i VoL Thot {4 -4y r Sioy H sof i
H H
R ! f nf ' E
1 L]

DRAIN - TO- BOUACE YOLTAGE tvpg)~v

LI R RV

Fig. 8 — Minimum output low (sink ) current
drain characteristics,

v2¢8-2740em cs-2rensm

Fig. 6 — Typical vutput high (source) current Flg. 7 = Minimum output high (source) current
characieristics. charactecistics,
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CL=50 pF, R =200 k2

CD4049uB, CD40508B Types

DYNAMIC ELECTRICAL CHARACTERISTICS »t TA=259C; Input t.t=20 ns,

Limirs
CHARACTERISTIC CONDITIONS | ALL PKGS. UNITS
le Vcc Typ. | Max.
Propagation Delay Time: 5 - 5 GO0 120
Low-to-High, tpy 10 0 | 32 | 65
CD4049uB | 10 5 45 | 90
15 16 25 50
15 5 15 90 e
5 5 70 140
10 10 40 80
CD40508B | 10 5 45 90
15 15 30 60
15 5 40 80
High-to-Low, tpHL . 5 5 32 G5
10 10 20 10
CD404guB { 10 5 15 | 30
15 15 15 30
15 5 10 20
5 5 |55 [1io A
10 10 22 55
CDaosaB | 10 5 50 100
15 15 15 30
15 5 50 100)
Transition Vime: 5 5 80 160
Low-ta-High, [ETRT] 10 10 10 H0O
15 15 a0 60O .
5 5 30 [¢]4]
High-to- Low, tyy, 10 10 120 40
16 15 1 30
Input Capacitance, CiN '
CD4049uB | . 15 12258 £
05|~ 6 |75 !

O AMBIENT TeMPRAATURR (T2 130455 |~

10* w0’ 10*

INPUT WISE AND PALL TIME (1, 09} —ne

$0c8- 1ocoone

Fig. 11 ~ Typicat nowar distipation va, input

rise and
C4043

all timma par inverter for
ua.

NPT AL AND PALL TINE 11, 5y) — ns

AL R LI 2T )
Fig. 12 - Typical power dissipation vs.

input the and tall timaey per
inverter for CD40808,

TAAT VLT {vgim v

SN
1RPUT vOLTASE tvy ey
Mes-teded

Fig. 8 - Typicat voltage frlnlf!ll charsc-

teristics as @ function of tempersture
for CD40490U8,

NPT vOLYAE vy 1=y

Fig. 9 - Typicat voltage transfer chersc-

BT R

iR

e —

teristics as @ function of termper
ature for CD40808,

i

N

LA

4

T
V“h(;_..__.

y

UNNE
AN

i WY

= LOAD CAPACITANGE 161 1+ 505F ~ |

N $90F PIXTURE & 3957 £xT}

SOWER  ISSPATION PER INVERTER - B

woem= CLOIENP (HOP FIXTURE ¢ 4pP g1}

LTI
g U4 lﬂ" L
INBUT PRRGUENCY (t] kin

AL T )
Fig. 10 ~ Typicat power dissipation vs, frequency

charecteristics.

Fig. 13 « Quisscant device current

test circuin,
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CD4049UB, CD4050B Types

i

COB/MOS 10 v LEvEL O OTL/TIL B Y LeveL

Veet v
§
e v, v,
P cc cc cos/mos outmuy
A f ™ 100tL/TTL
& LU Y Ay PPN g TS {004 Ty
Vv ' e Wiy .
i Sonm : - '(m) .:-. (1)~ : f""l\m.l INPITY RS L] —Lr'"""o"
o, AN ALY, l l
W - - ; v - 1O BOTH v abs vy LRSS [ 7
YJ\ - - - 1twentc ) Ay AL OLYETY
i ==y BN BTN
I e Pr— ‘ Vig vy INC TENMINAL - B3 2900, 0K14
I Vas WIRH ODIEM 11§ AL vy OUl TEAMINAL = 7,4,0,10,12, 00 18
,e Vee OM vyy YCC TENMINAL -~
;" . vees man - MEINRLLLIL VT ] oICE-20rI0N
'
'} Fig. 14 =~ Input vattage 1ent virows, Foo 16 - biput current st curguit,
IR Fig 18 ~ Loyic-level converiun application,
Al
e . HIP PHOTOGRAPHS
[ DIMEWSIONS AND PAD LAYOUTS
. © 1 20 30 40 50 5|7
' 74 - | | _____r
70 — ] 10 20 30 &7
68 - '..._._F
60— 60 —
50 -~ 50 ~
40—~ 7i-79 "40 —~ 63 -73
: (1.803-2.006) (1.631-1.854)
30 -
30—
20 -~
20—
10 —
3 4
0.
i 0 — —_—T1
4-10
0— —— 0.102-0254) . o
4-10 ' 64 -73 2CM- 33885
(o|02_0254) (1L.626-1.828) i
54 - 62 92CM-33556 CD40508H
(1.372-1.574)
'cmowuan
B The photographs snd dimensions of sach CMOS chip
Dimansions in parentheses #7¢ in millimeters and are 180r0a8nt & cnip when i & part of the waler. When the
derived from the basic inch dimensions ss Indicated, walst is separsied into individual chips, the angie ot
Grid graduations are in mils {m‘-' Inch). closvage mey vary with r83D0Ct 10 the chip face for
v dilferent chips. The actual dimensions of the tsolated
chip, therefors, may ditfer alightly from the nominat
dimensions shown, The user should consider e tolerance
of —3 miix 10 +18 mils spplicadle to the nominal
dimansions shown.
Voo
0iur
300,
TERMINAL ASSIGNMENTS
veo Yee
»X — LoF Ora
A A
"t " et
(124 [l 4
¢ 4
vey Viy
NCONO CONNECTION  9ECH-Faasam NG NG CONNECTION +ICY geamnt vt e acrance
€D4049uB CD4060B

Fig. 17 - Dynamic powér dissipation test olrcult.
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TYPES SN54150, SN54151A, SN54152A, SN54LS151, SN54LS1

52, SN545151, |

SN74150, SN74151A, SN74LS151, SN745151 '
DATA SELECTORSMULTIPLEXERS :

DECEMBER 1972 REVISED DECEMBER 1983

:"E50 Selects One-of-Sixteen Data Sources
o Others

D

s Parallel-to-Seral Conversion

TYPICAL AVERAGE

¥ TYPicat
TWE PROPAGATION DELAY Tues POWER
L DATA INPUT TO W ouTPLT DISSIPATION

2ns 200 mw

Bny 145 mw

B8ns 130 mw

13as 30mw

13ns 2Bmw

4Snrs 22S mwW

R soaolithic data selectorsimultiplexers contain

i bin&y&wdingto!’mthedes&reddata
F¥e *150 selects one-ofsixteen data sources:
M"SZA. “LS151, ‘LS152, and ‘5151 select
tdt 9212 sowres. The 715D, ‘1514, ‘LS151,
S50 have strobe input which must be a1 a low

® enzble these devices A high level at the
%::u W ostput high, and the Y output (as

LSI51, ang 'S$151 feamure complemen-
Y touts whereas the 150, 1524, ang
inveresd (vy) Output anly.

1528 incorporese address butfers
i Propagataon delay times
lementary paths. This reduces the
. Fansierns occurring &t the outputls)
Made the seiecy inputs, even

S sare enabled fie. . strobe low).

SN54150 ... JORW PACKAGE
SN74150 ... JORN PACKAGE

SN54151A, SNSA1S 151, SN54S151

SN78151A . | J ORN PACKAGE
SN74LS151.$N74S151 ___ D. J ORN PACKAGE

TOP viEw)
3 Viel]vee
22 5o
01{Js  wos
po[j« 13[Jos v
- vs whor -
: wlis nija
60 )8
GND [ |8 si]jC

SN54LS151. SN54S151 ___ K PACKAGE
SN74LS151. SN745151 ___ FN PACKAGE

fTOP ViIEw}

TOP VIEW) ~

5£83988¢
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" TYPES SN54S151, SNi45151

DATA SELECTORS/MULTIPLEXERS

o
recommended operating conditions ]i
SNSAS151 SN74S151
MIN _NOM_MAKX | MIN _NOM _max |
Supply voltage, Voo 45 5 55 | 47F 5 525 y
High-ievel output current, igH -1 ~1{
Lowwieve! output current, it 20 2
O ~55 125 0 3

D

ing free-air

Ta

electrical characteristics over recommended operating free-air temperature range (unless otherwise notag)

—

PARAMETER TEST CONDITIONS! MIN_ TYPT Max| e

ViH High-evel input voltage 2 v
viL Low-ieve! input voitage 08} v
ViK Input clamp voltage Voc = MIN, 1= —18mA BEIE
. Vee = MIN, Vi =~2V. SN54S° 25 3.4 >

VoH  Highvievel cutput voltage ViL =08V, loH=—1mA SN745° 21 34 v
Voo = MIN, Vige=2v,

VoL Low-level oultput volmage ViL =08V, oL =20mA 5]y v
h Input current at maximum 1NOut volitage Vee " MAX, V=55V UE'E
i High-evel input current Voo = MAX. V=27V 501 wi
L Low-ieve! input current Voo * MAX, V=05V 2l m
os Short-circuit output current § Vee = MAX —40 —00[ m
oo Suppty current VGe = MAX, Allinputs at45 V, 5 ol
All outputs ooen |

TEor conditions shown as MIN or MAX, use the aopTopriate vaiue spacitsed under recommended operating conditions tor the speicable

Tvoe.
1A typical values areat Veg = S V. T = 25°C.

§Not more than one output $ould De Shorted 8t 8 tima, 8nd duration of the short-eircuit should NOt exceed ONe second.

——— X

switching characteristics, Vcg =5V, Ta = 25°C
FROM 10 SN545151, SNTASISH
PARAMETERY * TEST CONDITIONS E
(INPUT) {(QUTPUT) MIN  TYP MAX ___{
PLH A.B.orC v 12 B .
1PHL (4 teveis) 12 B
.
[ A B.orC w 10 5 r:
PHL (3 teveis) g 1351 4
{
1 8 7
PLH Any D v Cy = 15pF, _;___-———T []
tPHL 8 214
Ry =280 4, 7
PLH 4.5 .
Any D w See Note 4 7
1PHL 45 1A
PLH = 11 185 ],
Y L
rrovy Strope G = W
| 14
PLH = 9 ,1 .
Strobe G w
tPHL e 85 24
“PLH = Propagation delay time, tow-to-hwgh-level output
L = Propagation detay ime. high-to-low-level cutput
NOTE 4: See Genersl Information Secuon for load crrcuns and voltage waveiorms.
T {I’
3-568 EXAS
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TYPES SN545260, SN745250

Ed
DUAL 5-INPUT POSITIVE -NOR GATES
¥ REVISED DECEMSHe 8!
! Package Options Include Both Plastic and SN52S260 .. . J ORW PACKAGE
.% Caramic Chip Carriers in Addition to Plastic SN745280 ... D, J OR N PACKAGE
; 7‘,,4 Ceramic DIPs - {TOP VIEW)
‘s, Dependsble Texas {nstruments Quality and i 14 vee
182 130)1E
ics 201D
A 11J2€
1Y{Js 10[]2D
(s  sf2c
-NOR pxes. Thev perform the Boolean function GND[7 e[J2B

= A+B+C+D+E in positive logic.

SN525260 ... FK PACKAGE
SN7a5260 ... FN PACKAGE
(TOP VIEW)

. SN74S260 is characterized for operaton from 0°C to
T W
Ipgic diagram {each gate)

1’2
w
2
>
W
&)
wd
-
-

TExas {I} 3-867
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" 0.000v — VREF(-) .
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START b ot samens 111
ALE . 2-3 pe— 8
4 F——p D
-~ ADG~—I A 275 e DBI
ADY~iB :gg::; 76 pamep DB2
AD2—{C 7-7 ey D31
P ey XT) tss
svsumvt : L
Vee W1 == Vint
fonD .
I 0-5v
GROUND "= . ANALOG
. INPUT RANGE
lag =iy 1

* Adciress latches nesded for 8085 and SC/MP interfacing the ADCOB0E to microprocessor

MICROPROCESSOR INTERFACE TABLE

PROCESSOR R .0 WRMTE INTERRUPT (COMMENT)
8080 MEMA WENMW INTR (Thru RST Cirgulty
80es RO WR INTR (Thru RST Circuity
280 RO WR iNT (Thru RST Circuit, Mode 0}
SCMP NRDS NWDS SA (Thru Sense A)
6800 VMA-« 2. AW VMA2RW | iROA or TRQE (Thru PIA)

- Ordering Information

RIS CRPIRON AT AT TTOL S PR T

TEMPERATURE RANGE ~40°C to +85°C -55°C to +125°C
Error = 172 Bit Unadjusted ADCOBOBCCN ADC0808CCJ ADC3808CY
=1 Bit Unadjusted ADC0809CCN
Package Qutline N28A Molded DIP | J28A Hermetic DIP J2BA Hemnetic DIP

8.70
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LMSSS LM555C Timer -

eneral Description :
LMSES s & bighly stable device for generating
Cu Bme delays or oscillation. Additional terminals
"rwiadiortrigaingorrutﬁngifdu{md.lnme
bymeaxmudruinu-dcapadmr.l‘crasnble
w-:mcsdm,vnbumninghwmd
gm’ crcle are acowrately controlied with two external
? mdu\emxitor.'rhdlmitmaybeniggend

¥
t

reset on falling waveforms, and the output circuit

44 Semiconductor '~

A

‘dqlmdedoperaﬁon,teﬁrnekmtym'

5 Industrial Blocks:

" Adjustable duty cycle
2 Output can source or sisk 200 mA

® Output and supply TTLcompatible-. 1. s
% Temperature stabifity betier than 0.005%
® Normally on and normalty off output

Applications

R

WD

per °C

. an sowree of sink up to 200 mA or drive TTL dircuits, ® Precision timing
L < ® Pulse generation
B Sequential timing
i e ® Time defay generation
% ?égf_‘ohct replacerment for SESSS/NESSS ® Pulse width modutation -
4%, Tissing from microseconds theough hours ® Pulse position moduiasion
8 Operates in both astable and monostable modes ® Linear ramp generator
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. Applications Information (continued) '
.oei;eratnd. Figure 12 shows » circuit configuration that

will perform this function.
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Figure 13 shows wave}m generated by the linear ramp.
The time intzrval is given by:
T T 23Vee Re Ry + Ry1C
Ry Vec ~Vige (R + Ry)

Vge > 0.6V,
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FIGURE 13. Linsar Ramp

50% DUTY CYCLE OSCILLATOR

For a 50% duty cydle, the resistors R, and Ry may be
connected as in Figure 74. The time period for the out-

,A/ 2
C ¢ ¢
voX-
(RN |-
AN r .

PR

C g PR
put high |sthewmaprewous,t,-om3
For the output low it is =

s~ 2R,
2Rg ~Ra

Teb vl

“RA Ra)/(RA + Rg” CLnA [

Thus the frequency of osciflation is f= :
Wt

Ve

<
> =

AAA

Swe

FIGURE 14. 50% Duty Cycle Oucilisassr

Note that this circuit will not oscillate i Ry is greater
than 1/2 R, because the junction of R, #nd Ry cannot
bring pin 2 down to 1/3 Ve and trigger the lower
comparator,

ADDITIONAL INFORMATION

Adequate power supply bypassing is necessary to protect

associated circuitry. Minimum recommended is 0.14F in
parallel with 1uF electolytic.

Lower comparator storage time can be as long as 10us
when pin 2 is driven fully to ground for triggering. This
limits the monostable pulse width to 10z minimum.

Delay time reset to output is 0.47us typical. Mummum
reset pulse width must be 0.3us, typical.

Pin 7 current switches within 30 ns of the output
{pin 3} voltage,

9.28
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mwct, plug-in replacements far tve 709C, LM201,
CI439 and 748 in most apglations.,

e amplifiers ofter many featares which make
;tn'r spplication nearly foolraot: overload pro-

L ;Operational Amplifiers/ Buffé;s

P industry sindards like the LM709. They are

wction on the input and output, NO Iatch-up when
the common mode range is exceeded, as well as
treedom fror oscilations.: -

The M721C/LNISIE are identicsl to the
LM741/LM741A excent thal the LM741C/
LM741E have thek performance guaranteed over
& 0°C 1 +70°C wmperature range, instead of
55°Cw+125°C.

Schematic and Connection Diagrams (rop views)

See NS Fachage NOSB
Order Naerder LM741C)
Sas NS Pxicacs JOBA

Order Number LETI€ 1CN or LMT41EN

Ovdar Number LM741H, LM741AN,
LM741CH or LM741EH

See NS Package HOSC
/ Dusi-tn-Line Package
Dustdn- Live Packsge U .
S B o - 5w
/\ .z e '
-y b .
moovra s =] - -, '
S L v
N e s > S
_ [ wevremt
et L ] s .
; T .

Order Number LMIM1CN-14
See NS Package N14A .
Ordw Number LM781J.38, LM741AJ-14

B ILWTUOLIWNINIZZWTIVZNT -

or LA741C094
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