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SYNOPSIS

The subject of management of reactive power in power
system has not received due importance. This is a vital action
which needs to be taken urgently to set right many maladies
of transmission and distribution systems and provide quality

“in supply voltage.

In the present context of energy crisis in the country,
the rtole of reducing transmission  system  losses 1S
significant. This can be achieved by proper allocation of
reactive power. The optimal scheduling of reactive ﬁower not
only leads to reduction of system active power loss but also
improves the system voltage profile. Further, it also
reduces line and equipment loading and thus results In

increased power capability.

(iv)



Demand for reactive power arises out of electromagnetic
circuits of motors, transformers, inductance of transmission
lines, electric furnaces, florescent and gas discharge lamps,
etc.,. Voltage control, essentially means reactive power control
in a network. The reactive power generated by synchronous
generators, lings and capacitor units are required to balance

the reactive power requirements.

There are three types of compensation  for HV

and EHV transmission lines,

(a) Series compensation
(b) shunt capacitor compensation
(c) static VAR compensation (SVC)
In our project the reactive power control is done by
connecting / disconnecting the capacitor banks according to the

reactive power requirement.
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The connection and disconnection of capacitor banks

d with Electromagnetic

is done by using contactors connecte

on or off by the logical

relays. The relays are in turn switched

decision of a micro computer.

The micro computer here decides the number of

ex calculations. The

steps to be Connected, by making compl

1:1.i.e., equal

steps here ar¢ controlled under the ratio 1 :

rating of Capacitor Banks.

Here in our project Wwe have made an attempt t0

positively control the reactive power thus improving the

an be extended to

power factor of the system. This system C

1:2:2o0r1:2:4steps ratio as explained in figure (1).

In the process of maintaining good voltage profile

r system it is essential to keep 1n view the Q

in a powe
transport, its generation and absorption. Thus losses In
transmission system can be minimized by judicious choice of

reactive power injection and power transformer tap settings.

(v1)
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CHAPTER 1

INTRODUCTION

Present day rural distribution networks are predominant
connected with reactive loads having very low lagging power
factor contributing for increased currents and poor voltage
regulation. If the receiving end voltage of the distribution is 10
be maintained within reasonable limits, the network should

have adequate reactive power support.

The method adopted consist of automatic switched
capacitor scheme comprising of a bank of L.T. ‘capacitors
of rating suitable for maximum KVAR requirement of
concerned  L.T. distribution ~ with necessary provision of
switching a suitable value of capacitor bank, such that, the
remaining capacitor bank suits to reactive KVA demand of
the system at a particular period of time.

1



Capacitor ~ across individual ~ consumers gives the
benefit of loss Reduction and voltage improvement 10 the
maximum extent possible and also acts as automatic switched

capacitor without using semi-automatic switch gear.

In our project, the reactive power control is achieved by

three units,

(i) Power factor measurement unit
(i) Control unit

(iii) Power factor improvement unit

In practice most of distribution circuits catering inductive
Joads selected for the study, power factor was found to be in the
range of 0.6 t0 0.75 from this it 1s inferrea that large number of
" distribution circuits supplying power to inductive consumer
have low power factor which can be improved ground unity by
application of shunt capacitors.

2



The percent reduction in losses after application of
capacitors in terms of losses of a distribution systems before

application of capacitors can be calculated by:

The saving in line losses expressed as a
percentage of former value losses = [1- {cosB 1/c0s02}]

The general block diagram of the project is shown in Fig 1.1

In general, capacitor, by reducing peak load feeder
voltage drops, allow greater feeder loads to be carried. Also
capacitors by reducing KVA loads, release substation and
generation capacity. The application of shunt capacitors to a
distribution feeder catering inductive cONSUmers ﬁroduces a
uniform voltage boost per unit length of line, out to its point of
application.

The fundamental KVAR and KW relations n a
circuit when the power factor is improved are readily portrayed

in the Fig 1.2



The following relations define some of the properties of

the figure, regarding released capacity 1n inductive equipment

which has a current magnitude as the limiting factor.

Capacitor KVAR to go from 01 to 02

CKVA = KVAl (sinO1 — (cosBl * sind2) / cos02)

Resultant KVA at 02

KVA2 = KVAIl cosd1/cos02

The KVA released (KVA) — KVA1

((KVA / KVA1 (sin 01— 1)+ 1-[(KVA2/ KVA12] COS? 61

Released KW = released KVA cos S



1.1:POWER FACTOR MEASURING UNIT:

The power factor measuring unit consists of

1) A voltage transformer to measurc the voltage

2) A Current Transformer to measurc the current

3) A comparator for both voltage and current for

converting the analog signal to the corresponding

pulses (positive).

4) An EX-OR gate to comparc the voltage and current

and measure the phase angle between them.

1.2: CONTROL UNIT:

The control unit consists of

1) A microcomputer unit, in which the microprocessor

finds out the

reads the phase angle pulse and

corresponding power factor and displays it and

takes decision to either connect Orf disconnect relays.

5



2) Relay unit to send the control signal to the
contractor 1o either connect Of disconnect the

capacitor bank connected 10 it corresponding from

the microcomputer.

VEMENT UNIT:

1.3: POWER FACTOR IMPRO

pPower factor improvement unit consists of capacitor

KVAR to the supply voltage and

banks which adds leading

improves the corresponding power factor.
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Fig 1.2 Phasor Diagram



CHAPTER 11

HARDWARE

7.1 POWER FACTOR MEASUREMENT UNIT:

Fig 2.1 shows the circuit used for measurement of P.F.

The power factor measurement unit consists of

2.1.1) Potential Transformer :—

Specifications:
Primary —» 415V AC 22,0
2 \ 3
Secondary—»  0— 1.5 VAC, 050mA
2:¢Y e

015V AC, 500 mA

It measures the circuit voltage and 1.5 V input is used

for the input to the comparator circuit.

2.1.2) Current Transformer :—
Specifications:
Primary —» 10A Y

Secondary __» LA



es the current on the mains and the reactive

It measur
circuit. For heavy loads the

~ current is fed 10 the comparator

C.T.canbe replaced by suitable ratio.

2.1.3) Comparator :-
Speciﬁcations:

[C LM339 (16 pin)

Supply - 4+ 5V and gnd

It has four comparators o

one for the Voltage input and reactive current inpu

settings for the comparator 18 set. The

manually by the formula,

10

f which two are utilized each

t. The C/Kk

C /K settings is set



Transformer ratio: It/5= K

Reactive current adjustments, c/K=Ic/K

Where It = rated transformer current

Ic = current of the first capacitor

Example :
Transformer ratio : K=500/5A7 100
First capacitor = 60 KVAR, 400V
=86.7TA
C/K setting control = Ic/K = 86.7/100 = 0.867

Thus the voltage and current inputs are transformed

into positive pulses as shown in the Fig 2.2.

11



2.1.4) EX-OR gate :-

¢ compare the voltage and current unit input,

This gat
n them or the phase angle

at phase difference betwee

such th
positive pulse. The positive

width is given out as 2 pulse

corresponds to the power factor.

Specification

IC — 741886 ( 14 pin)

Supply - + 5V and gnd
Input - 2 nput quad gates
The phase angle measured 1S fed as an input tO the

uter using a connector IDC 26 pin to pin 1 and the

microcomp
ut to pin 3. Fig 2.3 show

voltage input is given as inp s the

measurement of power factor angle.

12



t forms a relation between the phase angle

So this npu

and power Factor
1

—————

Phase angle width o
Power factor

So if the phase angle width increases, then

gle width decreases,

power factor decreases if the phase an

the power factor increases.

When the phase angle width becomes 5 ms, then

power factor, cOS g =0 where 6 where 0= m/2.

2.2) CONTROL UNIT:

t is based on the microelectronic

The control uni

technology, a well Proven single board microcomputer unit

which uses a microprocessor control circuit to get the

13



o

the data and make complex decisions 10

input, process

either connect or disconnect the capacitor bank and to provide

signals to display the power factor value.

The control unit consists ofa

-\ 1) Microprocessor unit —8085AH

NP

3

&,

<

!

2) 8255A peripheral interface (programmable)

3) 8279 programmable keyboard / display interface

| 4) Relay unit

14



2.2.1 MICROPROCESSOR UNIT {8085]

The microprocessor is a semiconductor device

uits mahufactured by using

consisting of electronic 1081€ CITC
very-large-scale integration VLS1]

either a large scale [LSI] or

Technique.

It is a multipurpose, programmable logic device that
reads binary instructions from a Storage device called

ry, accepts binary data as input and processes data

ons and provides results a

memo
s output.

according to those instructl

085 microprocessor is used for

A0 pin integrated, Intel 8

n and it has 16 address lines that can

8 bit data manipulatio

locate 64 KB (216) of memory. It requires @ +5V single

h a 3MHz single-phase clock.

power supply, and can operate wit



The 8085 1s an enhanced version of its predecessor, the
8080A; its instruction set is upward — compatible with that of
the 8080A, means that 8085 instruction set includes all the
3080 A  instructions plus some additional ones. Programs
written for 8080A will be executed by the 8085, but the 8085

and 8080A are not compatible. Figure shows the logic pinout

of 8085 microprocessor.

+ All the signals can be classified into six groups.

e Address bus
e Databus
e Control and status signal

Power supply and frequency signals

Externally initiated signals and

Serial /O ports.

16



2.2.2) Address bus:

The 8085 has eight signal lines, Al5 — A8, which are

And used as the high order address bus.

(ADO- AD7) will act as @

unidirectional

Multiplexed address / data bus

s (A0 — AT) when address latch enable

low order address line

(ALE) 1s high signal.

2.2.3) Data bus:

Multiplexed address / data bus ADO — AD7 will act as

a data bus (D0 — D7) when address latch enable (ALE) 18 low

signal.

2.2.4) Control and status signal:

gnals includes two control signals RD

S0 to 1identify the

This group of st

and WR , three status signals 1O/M, Si,

nature of the operation, and one special signal ALE to indicate

the beginning of the operation.

17



2.2.5) Power supply and clock frequency:

These signals are
+ 5 volt power supply

Vce
Vss Ground reference
X,1,X2 Crystal Oscillator for 3.6 MHz

2.2.6) Externally initiated signals including

interrupts:

The 8085 has five input interrupt signals and one input

signal namely

1. INTR (input) — interrupt request

2. INTA (output) — interrupt acknowlédge

3. RST 7.5 (input) — restart interrupt

4. RST65 (input) — restart interrupt

5 RSTS5.5 (input) — restart interrupt

6. TRAP (input) — Non- Maskable-Interrupt

18



rrupts, three pins — RESTART,

In addition to the inte
nitiated signals as

HOLD and READY — accept the externally 1

inputs.

2.2.7) Serial /O ports:

gnals t0 implement the serial fransmission:

The 8085 has two st

SID (serial input data) and

SOD (serial output data)

The microprocessor can be separated as follows

1) Arithmetic / Jogic unit

2) Timing and control unit

3) Instruction register and decoder

4) Register array

5) Other registers including pointer and counters.

will  provide signals 1O other

Microprocessor

clements. These signals are conveyed

19



ys or bus. Figure shows the

on cables known as highwa

functional block diagram of 8085 microprocessor.

1) The Alu:

The arithmetic logic unit performs the computing

functions; it includes

a) The Accumulator

b) The temporary register

c) The arithmetic and logic circuits and

d) Five Flags.

er is used to hold data during an

The temporary regist
arithmetic operation. The result is stored in the accumulator
g to the result of the

and the flags ar€ set or reset accordin

s namely S1gn flag (S), Zero flag

operation. There are file flag

arry flag (AC), Parity flag (P) and Carry flag

(Z), Auxiliary ¢

(CY)
20



2) Timing and Control Unit:

This  units synchronizes all the microprocessor

ates the control signals are

The RD

operations with the clock and gener

similar to a synchronous pulse in an oscilloscope.
and WR signals are synchronous pulses indicating the

availability of data on the data bus.

3) nstruction register and decodes:

The instruction register and decoder are part of the ALU.
instruction 18 fetched from memory. it is loaded in the

When an

instruction register. The decoder decodes the instruction and

ents of follow. The instruction

ablishes the sequence of ev

register 1s not programmable and cannot be accessed

est
through

any instruction.

21



4) Register Array:

The 8085 has gix general purpose registers to store
3-bit data during a program execution. These registers are
named as B, C, D, E,H, and L and they can be combined as
register pairs — BC, DE and HL to perform some 16 bit
operations. Two additional registers W and Z are included 10

register array.

2.2.8) Other Registers including pointers and
counters:

(1) Accumulator (A):

The accumulator is an 8 bit register that is part of the
arithmetic unit (ALU). This register 1s used to store 8 bit data
and perform arithmetic and logical operations. The result
of an operation s stored in the accumulator. The

accumulator is also identified and as register A.

22



(ii) Program counter (PC).

This 16 bit register is used to sequence the execution of

instruction. This register 15 2 memory pointer. Memory
at is why this is a l16-bit

locations have 16 bit address, and th

The function of the program counter 1s tO point to

which the next byte is to be

register.
the memory address from fetched.
the program counter 18

When a byte 18 being fetched,
y one 10 point t0 the next memory Jocation.

incremented b

(iii) Stack pointer (SP):

pointer is a 16 bit register used as a memory

The stack
nt the starting address of the stack. The stack can

pointer to Pot
ations in R/W memory,

be described as a set Of memory loc

n a main  program. These

specified by a programmer 1
store binary information

memory locations are used 1o

temporarily during the execution of the program.

23



2.3) Program Memory:

y memory (ROM) 18 used to store programs

nce all the faults have

Read onl

that do not want alterations.  That is 0
been removed from a program. The  instruction will

probably not need any change. It is unnecessary to hold 1t

because it is a volatile

memory. So 1t needs supply 1O hold the data but ROM is a

non-volatile memory. Tt is simple and also safer than RAM.

The programmable ROM (PROM) on the other hand

eir own field programming of their control

allow user to do th
which keeps the

memory and a part of the main Mmemory

monitor program of a single board microcomputer.

24



A type of ROM  known as erasable PROM
(EPROM) allows the user change its contents which can
be held for years of routine operation. EPROMS are
loaded by PROM programmer and erased by ultraviolet light
in a safety case. As from above, W€ refer EPROM as

program memory.

2.3.1) Data memory:

The read/write memory (R"/V\’ ™) (o) Random AcCesS
Memory (RAM) is also known as user memory or data
memory. It is used to store user programs and data. In single
board microcomputers, the monitor program monitors the

hex keys and stores those instructions and data in RAM only.



Before, store in to the EPROM  we enter all the

ams in RAM only because €ITOr 1N the program can be

progr
ry. After, the all correction O

casily rectified in this memo nly

program will be stored in the EPROM.

user inputs and results after the

All the data including

manipulation 1s to be stored in the RAM memory.

User program is also a data for the single ship

microcomputer because it wvaries according to the user.

er data temporarily 10 read randomly

RAM holds all the us

re switch offing the supply.As from above

at any time befo

RAM is known 2 data memory.

26



ble key board/ display interfacing

7.4. Programima

| 82791:

a hardware approach to interfacing a matrix

he software approach to

The 8279 18

keyboard and a multiplexed display. T

ard and a multiplexed display of

interfacing a matrix keybo

seven segment LEDs 1s obtained by writing pro
4 data which includes

gram to access

the input key and also the display
debounce by delay program. Software approach occupies

ount of tme in checking the keyboard and

considerable am

refreshing the display.

The trade — offs between the hardware approach and
the software approach are producing cost vs . the processor

time and the software development cost. Logic symbol of

279 is shown in figure.

27



Four major sections of the 8279 are:

1. Keyboard section
2. Scan section
3. Display section

4 MPU interface section.

The functions of this sections are described below:

2.4.1. Keyboard section:

This section has eight lines (RLO - RL7) that can be

s of a keyboard. The keys are

connected toeight column

automatically debounced, and the keyboard can operate in two

modes: two - key lock out or N-—key rollover.

In the two-key lock out mode, if two keys are

pressed almost simultaneously, only the first key 18

key roller mode, simultaneous keys

recognized. In the N —
28



are recognized and their codes are stored in the internal buffer;
it can also be setup show that no key is recognized until

only one key remains pressed.

The keyboard section also includes 8 x 8 FIFO
(ﬁrst-in—ﬁrst—out) RAM. The FIFO RAM consist of eight
registers that can store 8 keyboard entries, each 1s then read
in the order of entries. The status logic keeps tack of the
number of entries and provides an [RQ ( interrupt request )

signal when the FIFO is not empty.

2.4.2. Scan section:

The scan section has a scan counter and four scan lines
(SLO-SL3). These four scan lines can be decoded using a 4 to
16 decoder to generate 16 lines for scanning. These lines can
be connected to the row of a matrix keyboard and the digit
drivers of a multiplexed display.

29



2.4.3. Display section:

The display section has eight output lines divided into

two groups A0 — A3 and BO-B3. These lines can be used,
either as a group of eight lines oOr as two groups of four, In
conjunction with the scan lines for a multiplexed display.

can be blanked by usin
RAM. The MPU can read

The display g the BD line. This

section includes 16 x 8 display

from or write in to any of these registers.

7.4.4. MPU Interface Section:

This section includes eight bi-directional data lines

one interrupt request line (IRQ), and six lines

(DBO — DB7),
r address line (A0).When A0

for interfacing, including the buffe

rpreted as control words of status; when

is high, signals are inte
gnals are interpreted as data. The IRQ line goes

A0 is low si
e stored in FIFO. This signal 18

high whenever data entries ar

used to interrupt the MPU to indicate the availability of data.

30



- 2.4.5. Input / Output Unit:

Input section transfers  data and instructions n

binary from the outside world to the Microprocessor. Hex-
keyboard 1s t0 be given input to the microprocessor. PRI 85
AD kit keyboard consist 16 keys for hexadecimal input,
six command keys including EXAM REG, delimiter group
key (NEXT, PREV, EXEC) and system operation keys RESET

and KBINT keys.

Output section transfer data from microprocessor to the

out side world using six seven segment LEDs (light emitting

diodes)
Four LED’s starting from left is used to displ

location of memory (address) and other tw

display the content of that address.

31
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2.4.6. Interfacing devices:

Several types of interfacing devices are necessary to
interconnect the component of a bus — oriented system. The
devices used in today’s microcomputer systems are designed
using medium - scale integration (MSI) technology. In
addition, tri-state devices are essential to proper functioning
of bus — oriented system, in which the same bus lines are

shared by several components.

2.4.7. BUFFER:

The buffer is a Jogic circuit that amplifier the current or
power. It has one input line and ne output line. The logic
level of the output is the same as that of input. The buffer 1s
used primarily to increase the driving capacity of a logic circuit.
It is also known as a driver.We used [7 41,S244] tri-state buffer
to amplifier the high order bus lines (A7 — A15).

32



The data bus of a micro computer system 1S bi-

fore, it requires a buffer that allows data to

directional, there

flow in both direction. Bi-direction buffer 7418245 is used for

data lines (D0-D7). It Is also called as octal bus transreceiver.

The 74LS245 includes 16 bus drivers ( A1-A8 and Bl-

direction, with tri-state output. The

B8Y), eight for each
the pin DIR (direction).

direction of date flow is controlled by
When DIR is high, data flow from the A bus to the B bus,

when it is low, data flow from B to A.

7.4.8. Decoder:

The decoder 1s 2 logic circuit that identifies each

combination of the signals present at its input. For example,

if the input to a decoder has two binary lines, the decoder will
e two lines can assume four

have four output lines. Th
1 with each

combinations of input signals — 00,01, 10, 1

combination identified by the output lines 0 to 3.
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If the input is 112, the output line 3 will be a logic 1, and

the orders will remain at logic 0. This is called decoding.

The 74LS138 is called 1 — out of — 8
binary decoders Of demultiplexers. It has three input lines and
R active output lines. It requires three enable inputs; two arc
active low and one is active high; all three enable lines
should be activated sO that the device can function as a
decoder. If the 74138 is enabled (G, A= G,B =0 and G;=1)
and if the input is 101 the output Ys will go low, others will

remain high.

2.49. LATCH:

A latch is a D flip-flop and used commonly to
interface output devices. When the MPU sends an output,
data are available on the data bus for only a few micro

seconds: therefore, 2 latch is used to hold data for display.
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This octal latch is used to latch 8 bit data. The device
(74LS373) Includes eight D latches with tri-state puffers, and it

requires two input signals, enable (G ) and output control (OC).

The enable is an active high signal connected to the
clock input of the flip-flop. When the signal goes low, data are
latched from the data bus. The output control signal 18 active
low, and 1t enables the tri-state buffers to output data to display

devices.

Latch ( 74LS373) is mainly used to demultiplex the

multiplexed address / data lines ADg-AD7.



2.5. 8255A Programmable Peripheral Interface.

The 8255A 15 @ widely used, programmable, parallel /O

ammed to transfer data under various

device. It can be progr

conditions, from simple O 10 interrupt V/O. It is flexible,

versatile, and economical (when multiple 1O ports are

at complex. It is an important general-

required), but somewh
any microprocessor.

purpose 1/O device that can be used almost

The 8255A has 74 1/O pins that can be grouped primarily

in two 8-bit parallel ports: A and B, with the remaining eight bit
al bits or be grouped in t0 4-bit

of port C can be used as individu
5.1(a) . The

d CiLower (Cp), as in figure 2.

ports: CuppER (Cy) An
ga control word in

functions of these ports are defined by writin

the control register.

Figure 2.5.1(b) shows all the functions of the 8255A,

o modes: the Bit Set/ Reset (BSR)

classified according to tw
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mode and the VO mode. The BSR mode is used to set of reset
the bits in port C. The VO mode is further divided into three
modes: mode 0 , mode 1, and mode 2. In mode 0, all ports
function as simple /O ports. Mode 1 1s a handshake mode
whereby ports A and / or B use bits from port C as handshake
signals. In the handshake mode, two types of VO data transfer
can be implemented: status check and interrupt. In mode 2, port
A can be set up for bi-directional data transfer using handshake
signals from port C, and port B can be set up in either in mode

0 or mode 1.

2.5.1 BLOCK DIAGRAM OF THE 8255A

The block diagram in Figure 2.5.2(a) shows two 8-but
ports (A and B), two A-bit ports (Cu and Cr), the data bus
buffer, and control logic. Figure 2.5.2(b) shows a simplified but
expanded version of the internal structure, including a control
register. This block diagram includes all the elements of a
programmable device; port C performs functions similar to that
of the status register in addition to providing handshake signals.
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2.5.2 CONTROL LOGIC

The control section has six lines. Their functions and

connections are as follows:

O RD (Read) :

This control signal enables the Read operation. When the

signal 1s low, the MPU reads data from a selected VO port of

the 8255A.

] WR (Write):

This control signal enables the Write operation. When the
port or the

signal goes low, the MPU writes 1nto a selected /O

control register.

O RESET (Reset):

ntrol register

This is an active high signal; it clears the co

and sets all ports in the input mode.
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These are device select signals. CS is connected to a

decoded address, and Ao and A; are generally connected to

MPU address lines Ao and A, respectively.

The CS signal is the master chip select, and Ao and Ay

specify one of the VO ports or the control register as given

below:
CS Al AO Selected
0 0 0 Port A
0 0 1 Port B
0 1 0 Poit C
0 1 1 Control Register
1 X X 8255A is not selected
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2.6. RELAY UNIT:-

Specification:

Type - Single contact (Normally open )
Operating Voltage : 12 Vv DC( unregulated )
Current - 500 mA

The relay unit 1 actuated from the signals at the port. 1t 18

coil connects the capacitor bank. When

closed and the contactor

it is open, the contactor coil disconnects the capacitor bank.
The relay used here is an Electro Magnetic

Induction type OVer current relay.

2.6.1. DISPLAY UNIT:-

The microcomputer counts the pulse width and displays

ctor by using a 7418247 or 741547

the corresponding power fa

BCD to 7 segment'decoder / driver. The port outputs a BCD

value which is the power factor.

7 segment display units t0 show the

There are 2 LED

power factor as shown in Fig 2.
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2.7. POWER FACTOR IMPROV EMENT UNIT:-

The capacitor banks are connected in equal ratios 1:1:1

the connector coil includes

so that the relay when it operates,
nnects, it allows 2 delay of 150 sec to

the bank and when it disco

make the capacitor discharge.
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BRI +URV

y 415 15 ‘ﬁm L000pF/25Y

+5V
10KQ
R7
DC26

+5v

74LS86
ic2A
3

L 1pC26

Y/
(4,5J,10.12,13)

PINS GND

(431110 PNS D

CT-Current transformer DC 26-Input / Qutput connector(26 pin}
TR- Potential transformer Pot - Potentiometet

UR-Unregulated voltage C / K —Current setting

BR-Bridge rectifier Cos - Power factor setting

R -Resistor P — Primary side

C —Capacitor
1C1-LM339 Comparator
1C2-74LS86 EX-OR gate

Fig 2.1 Power factor measuring circuit
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ge and Current Waveforms .

Fig 2.2(2) Volta
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/2 T 21 wt

/2 bid m wt

Fig 2.2(b) comparator output wave foi‘m
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t of Power Factor Angle

Fig 2.3 Measuremen
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HOLD 39 13351
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RESETIN 3§ —
32 RD
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5 Functional block diagram of 8085
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PORTC

Fig 2.7 (a)ports

D7 D6 D5 D4 D3 D2 D1 DO
0/1
BSR MODE O MODE
®IT SET/RESET) L//T//j
For port C Mode O Mode 1 Mode 2
No effect on Simple VO Handshake VO ‘Bidirectional
1/0 Mode for ports for ports A data bus for
AB,and C and/or B port A
port C bits port B: either
Are used for in mode 0 or 1
handshake
Port C bits are
used for
handshake
2.7(b) MODES
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CPU

interface

T

RQ RI 07 @zg

DATA SHIFT#— KEY DATA
BUS |
RD CNTL / STB «—
WR
SLo-3 »

CS |

OUT Ao-3
N »
RESET

OUT Bos DISPLAY
1 DATA
K — CIK

» 6 LOGIC SYMBOL OF 8279
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Control Word

D, D(,\Ds D4 D;\Dz D,\D0

‘ Group B
Port C (Lower—PC3~PCo)
: 1 = Input
Outpul
Port B
1 = lnput
= Qutput
Mode Sclection
0 = Mode 0

1 = Mode 1
Group A
Port C (Uppcr—-PCT—PCJ)
L____——————"’—"" 1 = Input
= Qutput
) : Port A
L/——————’"’—'—" 1 = Input
= Output
Mode Selection
B 00 Mode 0
= Mode !}
lX = Mode 2
| = /O Mode
0 = BSR Mode

8255A Control Word Format for VO Mode
SOURCE: Adapted from Intel Corporation, Pe¢ ripheral Components (Santa Clara, Calil: Author, 1993), p. 3-104.



10C 26 PINS
PA21 7
PAi-22 1

PA,-19 2

PA;-206




LED7 SEGMENT DISPLAY
+5v

a @ €
fe b
: | |
s ° —
® " | \
e
@& Dp \
LD2 LDl \
e & @ d \
TOP V_IEW LED ARRANGEMENT
[OCL6 PINS 4KQ

PBo-13



CHAPTER 111

SOFTWARE

The software here is written 10 3085 Assembly language
omputer

and coded 1n the hexadecimal format 1nto the microc

using the keyboard and monitor program.

The detailed steps involved are depicted in the flowchart

as shown in Fig 3.1

3.1 Program:

The assembly language program developed for reactive

power control 18 enclosed
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FLOW CHART

(st )

v

Formation of look-up
Table for powet factor

Get the voltage input
In the port and count
The number of pulses

Get the current input in
The port and count the
Number of pulses

Divide the number of
voltage pulses by two to
find the maximum width

of power factor angle

Divide the result of the above
by 100 to form a scale for
power factor

Now divide the power factor
angle width s divided by the
above result t0 find the

wer form the Jook-up table

Add the divided result to the
power factor look-up table 10
find the corresponding power
factor

48



Now check the power for
the limits from 0.85 10 0.99

Call the
factor is Subroutine
below
connect

0.85

Call the
Subroutine
Disconnect

If power
factor is
above

0.95

Display the power
factor

Send the signal to port

Send the signal t0 : ’
for relay disconncting

the output port

Store the value of

Store the values of
relays disconnected

relays connected

Retumn to the main
program

Fig 3.1 Flow Chart
49 .
























ADDRESS

80EOQ

80E1
80E2
80E3
80E4
80ES5
80E6
80E7
80E8
80E9
80EA
80EB
80EC
80ED
80EE
80EF
80F0
80F1
80F2
80F3
80F4
80F5
80F6
80F7
80F8
80F9
80FA
80FB
80FC
80FD
80FE
80FF

D,00H

E,00H

LOCI




ADDRESS OPCODE LABEL MNEMONIC OPERAND
8100 “——

8101 m_m PWRTEN
8102 -_—_

8103 -_——

8104 “—m DISPLAY
8105 “_—

8106 -_——

8107 “_m

8108 -m-!s.- H,8600H
8109 “_—

8107 -___

8108 -_—-m- B.64H
810 m-__

810D “—m- BINBCD
810E -—_

810F -—_

8110 -_—-m- B.OAH
111 -_—_

8112 -m—m BINBCD
8113 -_——

8114 “——

8115 “—-M MA
8116 “—m

8117 “ BINBCD m M,FFH
8118 -__— |
8119 -!-m-mz- M
s11A “_m B
811B D2 m NXTBUF
811C 19

811D -_—_

B11E “_m-_
811F 23 INX H




OPERAND
H,8602H

OPCODE

_
—
— |
— |
8132
8133
8134
8135
8136
8137
8138
8139
813A
8138
813C
813D
813E
813F







ADDRESS OPCODE LABEL MNEMONIC OPERAN[T-‘

160 “—_

a161 “—-ﬁ_ 7021
162 -_—_

163 -_—_

3164 -__-M BA
a165 -_—-m- 8700H
166 -__—

167 -__—

168 “—m :
8169 “—“ 87001
16A “__—
168 “_—

a16C -m_-m- otH
316D “__

B16E -__-m-m
B16F “—__
8170 “_mﬂ
8171 -___=
o172 -_—_

8173 “—m
8174

ors | 81|
v - Y B
o | oA |

e |02 B

8179 -_—_

B17A -__n_ B,00H

8178 00 —_—

a17C e —n_m-
8170 %_—_

817E
817F DA JC LOC3




ADDRESS
8180
8181
8182
8183
8184
8185
8186
8187
8188
8189
818A
818B
818C
818D
818E
818F

8190
8191
8192
8193
8194
8195
8196
8197
8198
8199
819A
8198
819C
S B S

198 “—__

B19F “——_
81A0 co -




CHAPTER IV
TEST RESULTS :-

1) The input waveforms to the EXOR gate is shown in fig4.1

2) The voltage waveform and current waveform are fed to the
EX-OR gate

3) The voltage & current waveform used for phase angle

measurement shown in fig.2

4) The microcomputer unit gets the input and displays the

power factor as 0.63

and the display waits for 30 sec and

5) Then relay is turned on
asured

the next instant power factor 1s me
6) The 5 KVAR capacitor bank connected to the 1% relay 1s

turned on

7) The power factor is raised to 0.7 1, then again the next relay
is turned on
8) Another SKVAR added increases p.f t00.83, theh the next

relay is turned on

9) Again SKVAR added, increases p.fto 091 and then the

display shows 0.91

10) Now the relay remains as it is and no more further

addition of capacitor banks is done
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CHAPTERY

CONCLUSION

The reactive POWel regulator has been designed,

fabricated and tested on the inductiob motors load and its
operation is found to be satisfactory. In practice, the L.T
g and may lead to loss 10

consumers use manual switchin

energy.

with the adaption of microprocessors to the control of
of regulators are

the reactive power, 2 new generation

developed with high performance.

The advantage of regulator OVer manual switching

systems is that,
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1. Automatic switching using complex logical

decisioning.

7 Time delay for the disconnecting of capacitors banks

is inbuilt.

3. Errors in human readings can be avoided.

4 The display of power factor is instantaneous, and the

corresponding value is displayed.

67



FURTHER DEVELOPMENTS:-

Further developments can be made on this product,

1. Necessary changes can be made in the program to

display the No of capacitor banks connected.

2 The ratio of capacitors bank to be made 1:2:4 or 1:2:2

can also be developed.

3 Qver voltage and under voltage indication.
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PRI 85 AD SYSTEM HARDWARE

SPECIFICATIONS:

CPU - Intel 8085 with 246 instructions and 3.072 MHz

maximum clock rate.

MEMORY:

PRI 85 AD has three sockets (U7,U8,U9) for accepting

memory devices.

U7 and U9 are populated and U8 is not populated one.

Populated devices in U7 and U9 and option for unpopulated

socket are as follows.

Display :

6 — digit, 0.5 seven segment LED display

Keyboard :
32 Keys including nexadecimal digits 0 10 F.



Device with socket no. Address range Type with capacity

62256 at U9 3000 — FFFF m

4000 — SFEF (or) (6000 8 K EPROM

2764 at U8

6264 at U3 8 K EPROM

27128 AT V8 4000 - TFFR 16K EPROM
62256 at V8 4000 — 7FFF 16 K RAM

4000 — SFFF (or)
6000 — 7 FFF




54/7446A © 54/T44TA

CONNECTION DIAGRAM
PINOUT A

BCDTO 7-_SEGMENT DECODER/DRlVER 2] R

sineo (4] B

DESCRIPTION __The'48A, '4TA and 'LSA? accept four fines of BCD (8421 ne[E] e

input data, generate thelr complements internalty and decode the data with _

seven AND/OR gates having open-caliector autputs to drive indicator seg- s [7] 10} 4

ments directly. Each segment output is guaranteed to sink 40 mA (24 mA for ano [3] 51
the L.S47) in the ON (LOW) state and withstand 15 V (30 V for the '46A) in the

OFF (HIGH) state with & maximum leakage current of 250 pA. Auxitiary inputs
lamp test and cascadable zero-suppression fuctions. Also

provide blanking.
see the ‘L8247 data sheet. -

o OPEN-COLLECTOR OUTPUTS |

* DRIVE INDICATOR SEGMENTS DIRECTLY

e CASCADABLE. ZERQ-SUPPRESSION CAPABILITY
o LAMP TEST INPUT o ‘

LOGIC SYMBOL

. " o Ag A : A3 LT R8I
ORDERING CODE: See Section9 .
1 o COMMERCIAL GRADE MILITARY GRADE | pxa . o
PKGS Vee = +5.0 V £5%, Ve = 5.0 V £10%, s b ¢ 8 o i
, oUT| 1 L geCto+70°C | Ta=-55Cto*+125°C TYPE\ SRR
P'l‘ﬂc v A 7“6APC. 7“7APC gB 13 12 11 ¢ 9 15 14 4
oIP (M 74L847PC
Ve = Pin 16
Coramic |  |7446A0C, TOATADC | 5448ADM, 5447ADM -8 = Pin 8
oI1P DY 741.8470C 54LS47TOM _
Flatpsk | . o TIAGAFC, TMTAFC | SAAGAFM, SMTAFM - | i
L) | raLsarFC SALSATFM. - -
INPUT LOADING/FAN-OUT: S¢s Section 3 for U.L. definitions °
- ) 54/74 (U.L) 54/74L8 (U.L)
[

N NAMES DESCRIPTION HIGH/LOW HIGH/LOW
Ao —As BCD inputs 1.0/1.0 0.5/0.25
=8I Ripple Blanking input (Active LOW 1.0/1.0 0.5/0.25
%3 Lamp Test Input (Active Low) 1.0/10 0.5/0.25
8I/RBO Blanking Input (Active LOW) o -12.5 -/0.75

Ripple Blanking Output (Active LOW 5.0/5.0 1.26/2.0

L R ' 1.0
a—g _$eg_m9nt_Ou_tputs {Agtive LOW! OC*/25 oC*/15
-t (7.5

OG- Open Colleatot




FUNCTIONAL DESCRIPTION — The'46A,47A and "L547 decode the input data in the pattern indicated inthe
Truth Table and the sagment identitication ilfustration. i the input datais decimal zero, 8 LO\_QI__si_gnal appliedto
the R8B! bianks the display and causes & muitidigit display. For example, by grounding the ABI of the highest
order degoder and connecting its Bi/RBO to RB! of the next 1owest order decoder, etc., leading zeros V will be
suppressed. Similarly, by grounding RBI of the lowest order decoder and connecting its BI/RBO toRBl ot the
next highest order decoder, etc., trailing zeros will be s|m__;gassed. Leading and trailing zeroscanbe suppressed
simultaneousty by using external gates, ie: by driving ABI of an intermediate decoder from an OR gate whose
inputs are BI/RBO of the next highest and jowest order decoders. BI/RBO also serves 8s an unconditional
blanking input. The internal NAND gate that generates the RBOsignal has a resistive puli-up, 88 opposedtoa
1otem pole, and thus BI/RBO canbe torced LOW by enternal means, using wired-collegtor fogic. ALOWsignal
thus applied to BI/RBO turns off all segment outputs. This blanking feature can be used to control display
intensily by varying the duty cycle of the blanking signal: A LOW signal applied to 1T turns on al! segment

outputs, provided that BI7RBO is not torced LOW.

Logqaic DIAGRAM < o

AIPPLE-BLANKING

INPUT .

BLANKING INPUY OR : INPUT

.|’P‘-E—'LANKING Y el Y
outrut A Az A "

o
-i
.t
-
'Y
o

NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS




TRUTH TABLE

INPUTS | OUTPUTS
DEGIMAL
- oR .- ==
cUNCTION| LT ABI _As A2 AL Ao BRBO 8 b ¢ §d s T 9 | NOTE
5 lulH |L L Lt H L L L L L H !
1 wlx o vov v H H oL L H H HH 1
2 wlx v v vt H L L R L L H L
3 alx e vow WP H L L L L H HL
4 Wix v ow L L PR VR T
5 Hlx {L W L H H L oH L L H L Ly
6 wlx v woHoL N T N T
;7 Ju{x [v n H H H oL v L owoH o HOH i
8 HH X H L L L H L L L L L L L
9 H X HH L L H H L L L H H L L
10 mlx |w L o H b H HoH OH L LML |
11 ol X H L H H H H H L L H H L Y
12 H X ] H [ L N H L H 2] H [ L
13 H X 2] H L H H L H M L H L L
14 ulx v v oB L H M OH O H L U L L
lé H b 4 H H H H H H H H H H H H
B x| x | X x X X L H O H H H R H H 2
TR O R Lt L WOH H OH H H H 3
LT L X X X X X H L L L L L L Lo 4

. NOTES:

—ie .
(11 BVRBOs wire-AND logic serving 88 blanking input B

at & HIGH lavel whan output tunctions 0 through 15 are desired,
input may be HiGH or LOW.

blanking Or & dacimsl 0 is not dasired, X =

(21 When s LOW fevei is lppliod to the blanking Input (forced condition

at any nihar input condition.

(3) Whan rippia-bianking Inpuum and inputs Ao, A1, A2 and Ag are | W Javal, with the lamp 1astinput st HIOH lavel. all sagmant outputs

and/or rlpplo-bllnk'mg output (EE-GL YThe blanking out ('éT! must Be open Of held
and ripple-blanking input (RBII must be open

or at & HIGH level i

alt segment outputs Qo to & HIGH laval igardiass of the staln

g0 10 & HIGH leval and the ripple-blanking output (RG5! goes to 8 LOW level {emaponaa conditiont

141 When the bisaking input/ripple-isnking output (T7AED) fe opsa or haid at

input, all sagment outputs go to 8 LOW level.

a HIGH leval, and a LOW tavei is applied to lamp test
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QUAD 2-INPUT

54/7486
545/74586
54L.S/74LS86

ORDEBMG CODE: See Section 9

EXCLUSIVE-OR GATE

PIN COMMERCIAL GRADE . MILITARY GRADE PKG
PKGS © Vee = +5.0 V 5%, Voo = +5.0 V £10%,
out] 1ol ecto+70°C | Ta=-65"Cto +128°C TYPE
Plastic A 7486PC, 74586PC " oA
pip P 741.886PC .
Ceramic | A 7486DC, 74586D0C 5486DM, 54S86D0M 6A
pip D) 1741L.586DC 541 S86DM
Flatpak A 7486FC, T4586FC 5486FM, 54S86FM 3
F . 74L.586FC 541 S86FM

INPUT LOADlNG/FAN—OUT: See Section 3 for U.L. definitions

CONNECTION DIAGRAM

GND

PINOUT A

:l
e

S§=1

B E

-

JF R

orhs “54/74 (VL) 54/74S (U.L) “s4/74LS (U.L)

HIGH/LOW HIGH/LOW HIGH/LOW
nputs | 1.0/1.0 1.25/1.25 \ 1.0/0.375
Outputs 20/10 25/12.5 10/5.0

| i (2.5
i
DC AND AC CHARACTERISTICS: See Section 3°
symMuOL PARAMETER 5474 | sa/TaS | BA/TALS |, yrg |  CONDITIONS
Min Max | Min Max | Min Max »

1 xm 43 15 10 ' ‘ .
icc Power Supply Cun"em riXC 50 75 10 mA vee - Max, Vin = Gnd
PLH . 23 | 35 105 12 Other Input LOW
teL Propagation Delay 17 {30 10 171 ™ | Figs 31,35
L 30 | 35 105 13 Other Input HIGH
tor Propagation Delay |  22]30 10 12| ™ | Figs 3-1,34

DG hmite apply OvVer operating remparature

range; AC Havts apply st Ta = +25°C ancd Ve = +6.0 V.
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64-BIT RANDOM ACCESS MEMORY
(With Open-Collector Outputs)

DESCRIPTION —The
Memory organized as

to minimize ioading, and addresses are tully decoded on-chip. Outputs are
o_ggn—conecmr type and are in the otf (HIGH) state when both the Chip_‘c_S_elect

54/7489
54L5/74LS89

'89 a high speed, low power 64-bit Random Access
a 16-word by 4-bit array. Address inputs are buffered

(C___S) and Write Enable (WE) are HIGH. For all other combinations of CS and
WE the outputs are active, presenting the comp
data (READ mode) or the information prese

e OPEN-COLLECTOR OUTPUTS FOR WIR

ED-AND APPLICATIONS

e BUFFERED INPUTS MINIMIZE LOADING

e ADDRESS DECODING ON-CHIP

e DIODE CLAMPED INPUTS MiNIMIZE RINGING
b

tement of either the stored
nt on the D inputs.

CONNECTION DIAGRAM
(o}

PINOUT A

Ao|1J - 6] Ve
s 15 A1
we (3 me
0. (4] 13] As
5 (5] [72] 0
2 €] MLl
6.7 70} 0
ano 2] 310

LOGIC SYMBOL

2 4 6 10123

s111

Cs 01 D2 D3 D4 WE

1wt AO
1§ ==t Ay
ORDERING CODE: See Section 9 14— A2
PIN ‘| COMMERCIAL GRADE MILITARY GRADE PKG 13—t A3 o 03 03 O
PKGS Veg = +5.0 V £5%. Ve = +5.0V +10%,
out | 1% ecr0+70°C | Ta=-85°Cto+125°C TYPE 177
Plastic i V s 1o
by
DIP (P) A |7489PC, 74L389PC 1]

- . . Ve = Pin 18
g‘l’;“(’g')c A |7489DC, 74L589DC 5480DM, 54LSBIDM 78 D = Pin 8
F“(‘g’“ A |7489FC, 74LSB9FC 5489FM, 54LSBOFM aL
INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions

54/74 (U.L.) 54/74L8 (U.L.)

PIN NAKES DESCRIPTION HIGH/LOW HIGH/LOW
Ao— A3 Address inputs 1.0/1.0 0.5/0.013
Cs Chip Select input (Active LOW) 1.0/1.0 0.5/0.013
wE write Enable Input (Active LOW) 1.0/1.0 0.5/0.013
D1—D4 Data inputs 1.0/1.0 0.5/0.013
O1—04 inverted Data Outputs ocC*/1.5 0C*/10

(5.00

+«OC — Open Collector
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3302

239/LM339/LM139A/LM239A/LM339A/LM2901 LW

LM139/LM

' Nati'Qn'al"
| Sqmnconductor

LM1 39/'.‘L'M'2'.39/ LM339/LM1 39A/LM239A/ LM339A/

LM2901/LM3302 Low power Low Offset Voltage

Quad Cvom‘parators

General Description

The LM139. series ‘consists of four. independent precision
voitage cof rators with an oftset vollage Specaluuon as
low as 2 mV maX for all four comparators. These weré de-
signed specitically to operate from & single power supply
over a wide range of voltages. Opoeration from split power
supplies is also possible and the low power
drain I8 independent of the magnitude
voltage: Thase comparators also have
tic in that the input common-mode voltage range includes
ground, even though operated from a single power supply
voltage.

Application areas include -limit comparators, simple anaiog
to digital converters; pulse, squarewave and time delay gen-
orators; wide range VvCO; MOS clock timers; multivibrators
and high voltage digital logic gates. The LM139 senes was
dusignud 1o directly intortace wih TTL and CMOS. When
. operated from botn plus and minus power supplies, they will
directly intertace with M@S logic— where the low powel
drain of the LM339is a distinct advantage over standard
comparalors. . ,

Advantages
m High précision comparators
a Reduced Vos drift ovir temperature

3

\

‘\ Schematic and Connection Diagrams

s Eliminates need for dual supphes

8 Allows sensing near GND

» Compatible with ali forms of logic

m Power drain suitable for battery operauan

Features
& Wide single supply voitage range of dual supplies
LM138 series, 2 Vpc 1o 38 Voc o
LM138A sones, LM2901 11 Vpe to £18Vpe
. LM3302 2 Vpe 1o 28 Voo
or t1Vpcto 114 VpC
drain (0.8 MA} — independent

.

s Very low supply current
of supply vollage

u Low input DIasing curtent

& Low input offset current £5nA
and offset vollage 13 mv

a input common-mode voltage rangs inciuaes GND

a Ditterential input voitage ranga equal 10 the power
supply voltage

m Low output saturation voltage

u Output vohayv compalible with
and CMOS logie systems

25 nA

" 450 my at 4 mA
TTL OTL. ECL, MOS

-

Duai-in-Line Package

auisyl 3 outrul s onp  werut e meuld iyt 3. iwPUTl
[ 2 " W l; ‘l
S
'
B |
1 ‘1 0 3 [ ?
Quirut 2 [TLLI AR v eyl 1. WeruT e aryl 2o et
orvitw TLIHISTO6-2

Order Number LM138d, LM139AJ, LM238J, LM239AJ,
LM339J, LM339AJ, LM2901J of LM3302J
See NS Package Number J14A
Order Number LM339AM, LM339M or LM2801M
See NS Package Number M14A
Order Number LM339N, LM330AN,
LM2901N of LM3302N
See NS Package Number N14A
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4 Typical Performance CharacteristiCs Lm139/LM239/LM339, LM139A/LM239A/ LM339A, LM3302
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LM139/LM239/LM339/LM 139AILM239A/LM339A/LM2901/L.M3302.

Application Hints

The LM139 seriss are high gain, wide pandwidth devices

‘which, like mqst comparators, can easily oscillate if the out-

put load is’ inadvenently allowad to capacitively couple to
the inputs via stray capacitance. This shows up only dufing

-ihe output voltage transition intervals as the comparalor

ohangas states. Power supply bypassing is not required to
yolvu this problem. Standard PC board layout is helpful as it
raduces stray input-output coupling. Reducing this input re-
sistors to < 10 k{1 reduces the feedback signal levels and
finally, adding even a small amount (1 to 10 mV) of positive
feedback - (hysteresis) causes such a rapid transition that
oscillations due 1o stray {eadback are not possible. Simply
socketing the 1C and attaching resistors to the pins will
cause input-optput osciliations during the small transiion in-
tervale’ uhless hysteresis is used. it the input signal is a
pulse wavelomm, with relatively tast rise and fali timew, hys-
taroals ls not required.

All ping of any unused comparators should be grounded.

The bias network of the LM138 saries eslablishes a drain

current which s Indupendent of tha magnitude of the power
supply voitage over the range of from 2 Voc to 30 Vpc.

it is usually unnecessary to use a bypass papacitor across -

the powes supply line.-

.

Typical Applications v+ = 50Voo)

Driving CMOS

Basic Comparator
’ 88 Voo

_TLIH/5708-3

AND Gate

14 LaIs

tea 6 C

TL/H/3TO0~B

The ditferential input voitage may pe larger than V¥ without
damaging the device. Protuction should bu provided 10 prv-

- vent the input voltages from going negative more than - 03

Vo (at 25°C). Aninpul clamp
in the applications section.
The output of the LM139 sarios is the uncommitted collector
of a grounded-emitter NPN output transistor. Many collec-
tors can be Uud together 10 provide an oulpul OR'ing tu-
tion. An output pull-up resistor can be connected 0 any
available power supply voltage within the permitied Supply
voltage range and there is no restriction on this voltage dus
10 the magnitude of the voltage which is applied to the V*
terminal of the LM138A package. The output can also be
usad as & simple SPST switch to ground (when a puil-up
ragistor is not used). Tha amount of currént whieh the output
dovice G wnk i hmited By e Give Aveiubie (wiich i
independant ot V*) and the A of this gevice. When L
maximum current limit 18 reached (upproumataly 16 A,
the oulpul Lransislor will come out of saturaton and the oul-
put voltage will rise very rapialy. The outpul saturation voit-
age 18 himited by the approxmidtuly wail Ryat of e vuipul
wansistor. The low oftset vorage of the output transmwtor (3
mV) allows the output to clamp essentally 10 ground level
for small load currents.

Driving TTL

% Voc

14 ummkl

TURS206-S
TL/HIST0G-4
OR Gate
v
100 »
+0.075V -
100 N
A O=—AA 1 [EYe S | 1
A1 -~
18 O~V . 4 *
R 1o ArgeC
¢ O VN 1
1
] -
N )
TL/HISTOR-8

diodo can be usod a3 shown -,

s




Typical Apb“éatlons (v+ = 15 Vpc) (Continued)

One-Shot Muttivibrator
v

¢ ™
. _l 100 9F .
o o__‘
Vo -

\

g8 e LMY

|
|

0001 ,.f

B1-Stable Multivibrator

v

{

! .

One-Shot Multivibrator with Input Lock

"

out

1A LMtN

TL/H/ST08-10

TLH/5708-11

TL/H/S5T08-12

5-45
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LM139/LM233/LM339/LM1 39AlLM239A/LMSB§A/LM2901/LM3302

Typical Applications (v+ =15 Voc) (Continued)

Large Fan-in ANO Gate
. v

LM e

[
o AtL OLODES
. ’ INVI4

¢ Pulse Generator

Vour

Vour=A-8:C-0

* FOR LARGE RATIOS OF R1/A2.
— Dt CAM BE OMITTED.

TL/H/DTIOE-13

TUH/ST0~17

ORing the Qutputs
v

14 L1

1A LM128

UALMIN

14

TL/h/STM~ 16

I

5-46 °
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Typical Applications v+ - 15Vod (Continued) 2
Time Delay Generator N
- z
v w
w
)
(=
g 2
" > @
[I=]
Y
el
=
w
W
>
Sy
—_— T~
___J = .
1y N
[
<@
>
S
r‘ .
=
w
w
w0
v (1Y r)\:
i .
[T} 1, »n
W O (T2
o
=
C
=
(2 2
w
Q
N

TL/H/ISTO8=14

Non-Inverting Comparator with Hysteresis inverting Comparator with Hysteresis
. v

|
|
i

TL/H/STOS-18

. e

TL/H/STO8-19

5-47



LM139/LM2

39_/LM339/LM139_A/LM239A/LM339A/LM2901/LM3362

Typical Applications (v+ =15 Voc) (Gontinued)

Vasew

+Vags row O

Squarewave Osclllator

v'ﬂ_r
[]
1+ 108 5Hs

Vo

TL/H/6706-16

TL/H/5100-2Y .

Limit Comparator
* oyt i Voc!

TL/H/5706-24 -

Comparing Input Voltages
of Opposite Polarity

-
wnl

[T Y 3 A\

TL/RISTWR-&
.
L4
Output Strobing
v
Yo
STRONE
INeUTY
TLHIS -2

‘Oropuvcuwbq:gauwnmwrmu

Crystal Controiled Osciilator

CRYSTAL
] e 1088

TL/H/5T06-23

5-48
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O/E/N

SERIES

The series 58 miniature relays ar

M‘N | ATU RE ) specially’ designed for industrial contrc

applications where space and cost ar

INDUSTRIAL
These miniature relays are ideally suite

for high density p-C- poard applicatior

REL AY with pin arrangement for 2.5mm/3.5m
grid.

————

‘ SPECIFlCATIONS COIL DATA
Enclosure . Polycarbonate ’ (at 26°C ambient temperature)
Contact Arrangement . 1 change over and Coil Coil Nominal | Must Operat

2 change over No. Resistance Voltage Voltage
1 form C, 1 form A (K type). ohms = 10% v DC v DC
1 form C (K type), 2 form C

05

Contact Resistancé - - 100 m ohms Max (initial) 06 ‘2 i‘g ,
Life Expectancy 09 9 72
Electrical . 10° operations at rated load 12 12 9.6
Mechanical . 5 x 10¢ operations 18 18 14.4
Dielectric Strength : 24 24 19.2
Between open contacts : 750 V RMS 48 48 38.4
Between contact & coil : 5000 V RMS 60 60 48.0
Insulation Resistance . 500 Meg ohms at 500 vV DC
250C & RH 50 -
Operate Time (Max) . 18 msecC (at nominal voltage)
Release Time (Max) . 8 m sec (at nominal voltage) 58 — XX — XXX - ?(XXX.
Ambient Temperature . —40°C to 70°C (with no ice)

Provision for special
if any egQ-. B-black €

Sealed versions available on request.

CONTACT RATING (Resistive) J E-sealed
Contact arrangemer
@ 28 vV DC @ 230 V AC \ 1C - 1form (std
1AK-—1formA(l<
1 Form C (Std) 10 A 10 A 1 CK - tform C (¢
. 2¢c -2formC {
1 Form A (K type) 16 A 10 A
: ___——— CdilNo (Ret coil d

o~ W tvne) 10 A 10 A

- B

Product Series

o



SERIES - 58 RELAY

P.C. Hole Layout / Circuit diagram

Dimensions /

16A/28 VDC
10A/230 VAC

% 10A/28v DC
Q Q 10A/230VAC

1.FORM C (STD.)

125 29.0 12.5
245
4 35 !
REIE 7.5
+ 04 20.0 £ 0.1
8 x ¢ 1.40-0 50+ 0.1 8 x ¢ 140707
AN _o
)
7.5 0.1
10A/28VDC 5A/28 VDC
10A/230VAC 5A/230VAC
1 FORM C (K TYPE) 2 FORM C (STD)

LESS OTHERWISE SPECIFIED + 0.5 MM

All DIMENSIONS GIVEN ARE IN MM, TOLERANCE UN

Registered & Marketing Office:
varita P.B. No. 1952, Cochin 682

019, Ke
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