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INTRODUCTION

EC8401 is an Application Specific [C used to

control and position a motor to specified locations based

on feedback recieved from motor. Here , we utilise 1t to

position a satellite dish.The motor action is simulated on

a CRO.

The IC can be used to program any position of

the dish and the position is memorised. The

programming is done by using command switches

present in the front panel. The position number is -

indicated on the display and buzzer beeps when position

is reached. The limiting positions of the dish is set by the

limit switch and when the dish reaches the limiting



position it is indicated by a *heep’ from the buzzer, 22
positions can be memorised . The gish is operated to the
required positions either by utilising the switches on the
front panet or by using a remote control. Power fail circuit
enables to store the position memorised upon powey
restoration. The divection of movement can be gauged

by two direction indicating LED’s and another two LED’s
are used for indicating power ow/off for the motor and

the entire syslem.

RATINGS
*%  Supply voltage 5VDC
*%  Supply current <3mA

#%  Soldering temperature 300 degree C
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FEATURLES

Automatic positioning of motor

Memorizes 22 motor drive positions.

Uses square wave feedback

Indication of movement direction

Display to indicate motor position

Remote control capability

Status unaffected by power failure

Three key operation and control



SYNOPSIS

Use of radio relay techniques and radio repeaters
has become very prominent in entending the range of a
communication setup. Whether it is atelephone channel or
a TV programme or even a fascimile signal, all of these fail
to reach the users ata considerable distance from the
transmitting point. Unless these signals are repeated at
requiste intervals , ie the signal are recieved ,processed &
retransmitted towards the destination. The concept of
entending the range of a communication setup by
repeating the signal has been in use for quite sometime

now.

Satellite communication has emerged out of the

same concept.A satellite is a type of repeater located above



the earth.It is beyond doubt that communication by
satellites will rule the world of communications in the last
decade of the twentieth century & perhaps be the sole
agent in the twenty first. Today, scores of communication +
satellites from various countries are orbitting around the
earth & providing a continous mode of communication
from one point of the globe to the other . Thus the world
has shrunk with the advent of satellite communications.
Our project is a small addition to the gargantuan world of

satellite communications.

Using IC8401 , a satellite dish can be positioned at
a point, where the reception is clear, and its position
is automatically memorised using square wave feedback.
Dish movement is alsoindicated. Additionally remote
control capability is provided , which gives the operator,
the ability to position the dish in the required direction

from one’s room. This represents the cheapest method to



obtain real time positioning of dish.With the status being

unaffected by power failure.
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BLOCK DIAGRAM - DESCRIPTION

The motor positioner may be used as  a satellite  dish
positioning controller. As indicated in the block diagram, the
controller  accepts inputs from the previous, West/Next and mode
keys. position feedback from the 555 timer is also received by
the controller. The controller operates the on/olf and
direction changing relays to position the dish. The
current position is indicated by a digital display. During dish
operation , the LEDs indicate dish movement and direction. In
the memorize mode both the direction LEDs are on.

During inching towards a particular position, the
appropriate direction LED is lit. The BT8401 may also be
used as a controller for similar applications where motor

positions need to be memorized.
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1 FUNCTIONAL DESCRIPTION

The BT8401PO0S is a single chip solution to positioning of a

satellite dish using a motor with a square wave feedback

mechanism.

The advantage of using the BT8401 is reliable positioning

of the dish even in adverse conditions and with intermittent power

failure. Two other Ics are also used to provide the numeric display

of the satellite location, as a two digit number. The IC also accepts

input from a remote controller for previous and next positions.

The functional block diagram above shows how the

satellite dish positioner is controlled by the BT8401 [C. Tiwe

feedback signal from 535 timer, which is used to simulate the motor

action on CRO, is given to the signal input pin of 1C8401.

The count value is memorized during programming.



The feedback signal from the 555 is conditioned before being input
to theBT8401. The required satellite position is selected by the
command switches and the requested position number 1s
indicated by the two digit display.

During operation, a satellite number is selected and the
motor is energised in either the forward or the reverse direction by
the relays.

s0 as 1o reach the required position. Three relays are used.
The first relay is used for the direction change. The second
relay is for motor on/off and the third relay is for the unit
on/off.Limit switches are used to sense the home and end
positions as well as to provide protection in case’of relay failure.
The power fail indication circuit provides a signal to the .
BT8401POS . During operation or positioning . if a power faal iy

detected, the current position is memorized and the system



shuts down. Upon power restoration, the dish is made to go o the
home position and then it is moved to the specified location  before

power fail occured.

The beeper sounds when the dish reaches the home position

as well as during programming of the dish positions.

The remote control reciever output is connected to the
BT8401 which allows changing the dish position by using a
remote control transmitter. Programming functions are not
available through the remote controller.The unit can be turned
on\off using the remote controller as well as  position  the
dish to the previous or next positions of the sateilite.  The
unit can also be turned on or off using the mode key on the

front panel of the unit.
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PIN DESCRIPTION OF

L8401

Pin No. Pin Namue 1/0 Description

1 MOTOR &) Controls the motor on/off relay.

2 DIRECTION O Controls the dircction change relay.

3 POWER O Turns the unit on or ofl.

4 RESET 1 Resets the system.

5 GROUND Ground.

6 SIGNAL /P 1 Recieves outpul informadion {(feedbaci)

7 MOTOR 1 Monitors motor on or off condition and
limit

b SWITCH | Receives input cominands from the
operator

9 SWITCH I Receives input commands from the
operator

10 MODE [ Ruceives input commands from the
operator

11 CLOCK OUT (0] Clock cutput tor display scements.

12 DISPLAY 8] Resets the display.

i3 REMOTE I Remote contrul input.

14 YBB Power supply voltage input at 3VDC.

15 OSC OUT 0 Oscillator output.

16 OSC IN I Oscillator input

17 NEXT/WEST 0] Output to Led for direction indication.

18 PREVIOUS /EAST O Qutput to Led for direction indication.




2.3 OPERATING PROCEDURE FOR SATELLITE

DISH POSITIONER

1. Switch ON system either by the MODBE key or by using
the remste control ON/OFF key.

2. Select the required sateliite position by pressing
the NEXT or PREVIOUS keys. The sclected sunher appears
on the display and the dish mwoves io the appropriate
position. During dish movement | the divection LED is i
After reaching the reqguired position, all LED'S except {w
power LED go off,

3. You can fine {une the position by holding the XENT oy
PREVIOGUS keys for mere than 2 sueois,

4. The remoie controller may be used o poayiiion the

PREVIOUS or NEXT position or tovn the unli OGN or 51



2 4 DISH PROGRAMMING PROCEDURE FOR SATELLITE

POSITIONER

1. Switch ON the system wsing the MODE key on the froni panel

]

_Press the MODE key, The east and wesi LEDs w3 glow 1o

indicate PROGRAMMING mode.

3. Press the MODE key with the EAST kev.The satellite dish will
move untif it reaches the extreme Kast end and stop atter
reaching the limit switch, The Leeper beeps once (o
indicate limit reached. When the end limif is reached. the display
wifl read €.

4. To start memorizing the satellite positions , press and hoid the

WEST key until the {irst satellite position is reached, You can

fine tone the position by pressing the EAST key or WEST key

until the reguired position is reached. Once the final position is

reached press ONLY THE MODE Key to memorize this

tocation. The unit will BEEP once to indicate correct pusition
memorization and  the display wifl indicate position

Simillarly posttion the dish o other sateliite positions by



pressing the East key or West key to reasch the required
posiiions,

The corresponding satellite positions will be displayed a5
numbers. A fotal of 22 sateflite positiony may be
memorized. The satediite dish  will not nwve éas;‘»-‘mki e
masimuorn Hmit switch pusition on the sest swide

To EXIT the programming mode . pyess the MODEAYINT

i

keys. The satellite dish will move until posiion 81 s

reached and the unit will exit the programming mwde.

6. To INSERT a mew satellite position, press the MODIE key in

e fast satellite position 1o enter the programming mode

and press the Eastor West Key. Press the MODE key to

memorize the new position and repeat STEP 4. The remote

coniroller cannot be used for programuniag.



2.5 MANUFACTURING TEST PROCEDURI:

1. Solder bridges, open and missing components were checked

before proceeding with testing. Shorts between the

power supply pins-TP1,TP2 and TP3 were checked.

2. Power is turncd on to the unit with the BT8401 IC not
inserted.The poweron LED lit up. Power supply is verified at
SVDC between TP1 and TP2 and 12VDC between TP and TP3.

3. Power is turned off and plugged in the BT8401. Power is turned
on. MODE key is pressed once. The WEST and EAST LEDs lit
up.MODE key is pressed again and the LED’s go off.

4. Mode key is pressed to enter the programming mode and wgst
key is only pressed . The power relay goes on.

5. While the dish is rotating, press the limit switch located at the
end towards which the dish is rotating. The dish stops, thereby
connection is checked to be correct.
6. Now the test is compl¢ted by going through the programming and

operating procedure’s.



CIRCUIT DIAGRAM : DESCRIPTION

The input to the 1C8401 are mains input, power fail
circuit, power supply, remote control unit, signal
conditioning circuit,mode switches and the output of
1C8401 are two common cathode LED display, buzzer, four

LED’s.

The main compononts in the diagram consist of 1C CD

4033B which is used to provide the seven segment code
to two commen cathode displays . There are 4 LED ‘s and
3 push button switches to indicate the direction of
moment of dish and on/off condition of motor and entire
system.

The dish positioner IC 8401 is used to control and
position the dish . It receives a feed back input from the

signal conditioning circuit , called the signal i/p , which



is a square wave output. A timer IC4541 is used to

provide the necessary reset to [C8401 when power goes

off. The dish positioner IC can be controlled by remote

control also by using the next and previous buttons .

The motor action is simulated on aCRO by a 355

timer . The reset pin of a 555 timer is connected to

motor on/off pin of EC8401 .555 timer provides pulses

which can be viewed on a CRO ,when ever motor on/off

pin is high.

The entire system is powered by +5 v &+12 v . This

is providede by a 18-0-18 v transformer.The input to the

IC is +5v.



HARDWARE

Hardware section of Dish Positioner consists of four sections. They are

1.DISPLAY SECTION
2.CONTROL SECTION
3.REMOTE CONTROL UNIT

4. POWER SUPPLY



4.1 DISPLAY SECTION

It consists of CD4033 Decade counter and two 7- segment LED common cathode
displays, one for LSB & one for MSB. There are 3 push button switches, one to

indicate the mode, another to indicate the west direction of dish movement/aext

position and the last one to indicate east direction of dish/
previous position. It also consists of 4 LED’s one to indicate motor on/off,
another to show power on/off for the entire system, and the Jast two to indicate

the east and west direction,

IC CD4033B

CD4033B consists of a Johnson (5 stage) decade
counter and an output decoder which converts the Johnson code to a7 segment
decoded output for driving one stage in a numerical display. These devices
are particularly advantageous in display applications where low power

dissipation & low package counter.

Input’s to CD4033B are clock, reset and clock inhibit. Output’s
from CD4033B are carry out and 7- decoded O/1’s(a.b,c, d.ef,g). Signal’s
specific to the CD4033B are RIPPLE- BLANKING INPUT AND LAMPTEST

INPUT and a RIPPLE- BLANKING OUTPUT.



A high RESET signal clears the decade  counter ¢
its zero count. The counter is advanced one count at the positive

clock signal transition if the CLOCK INHIBIT signal is low.

Counter advancement via the clock line is inhibited when the clock
INHIBIT signal is high. The CLOCK inhibit signal can be used as a negative
edge clock if the clock line is held high.

Anticlock glating is provided on the JOHNSON counter, thus
assuring proper counting sequence. The CARRY-OUT (C-out) signal of
CD4033B used to drive LSB of display is given to the next CD4033B.The seven
decoded output,s (a,b,c,d,e.f,g) illuminate the proper segments in & seven
segment display device used for representing the decimal
numbers 0 to 9. IC8401 provides the display clock signal to drive

the CD4033B, CD4033B can be driven by 0-6 mhz signal.

When the dish reaches the position desired ,display clock
is enabled. When the clock inhibit is low, and if the display clock from
BT84011C is positive, then there will be a count advancement. This count
advancement is indicated on the 7-segment LED display. A high reset signa:
clears the decade counter to its 0 count. When power fails,  the
programmable timer provides a reset to 1C8401 which then provides the high

display reset output to CD4033B.

This makes the 7-sesment display fo change o 8t
- pliay g

Clock inhibit when high, inhibits any change in the count whenever ciock
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input  changes. So bere it is grounded so that  court changes as clock

input is high.

Carry out signal completes one cycle every ten clock input cycles, and is ased
to clock the succeeding decade directly in 2 multi-decade counting chain. when
the first CD4033, recieves the tenth . clock pulse, the carry
out signal is given as clock to the next CD4033, there by

activating the MSB of the display.

The 7-decoded output’s provide the  7-segment code to light the

corresponding digits on the display.



DISPLAY LED

The led displays used here are common cathode
displays . For a common cathode display , a high is applied

to a segment to turn it on. When a BCD code is sent to the
inputs of the CD4033, it outputs high on the segments
required to display the number represented by the
BCD code.The function of multiplexing diplays is that
segment information is sent out to all of the digits but
only one display is turned on at a time.
SWITCHES

The push button switches are used both in the
programming and in the operation mode for defining the
mode,the direction of dish & to change the position of th.e
dish. These switches are directly connected to 1C8401

pins,Mode select ,switch prev/east, switch next/west.



These switches are prevented from tristate operation by using
a RC circuit. When the switch is not pressed, the
connection is grounded. When switch is pressed ,supply

current flows to the switches, thereby operating it.

LED’s

The 2 LED’s for indicating the direction of dish
movement are given directly from the I1C8401. They
indicate the east and west direction. The power status
LED is also giveﬁ directly. When system is on,power LED
glows.

Motor on/off LED glows based on the change
over of motor on relay. This is sensed by IC8401 and

provides the input to Motor on LED to glow.



4.2 CONTROL SECTION

Control section consists of the main [C 8401 which 1s

used to control and positon the dish based on feedback

called signal input.H also consists of a signal conditioning

circuit which provides the square wave feed back signal

There is a programmable timer 1C4541 to provide reset

pulses to IC8401. A crystal provides the neccessary

synchronising pulses of frequency 1.8432 MHZ. The IC8401

can be controlled by remote controller which can be used to

get the next and previous position of the dish and Itis not used

for programming the positions. A buzzer is used

to indicate the limiting position of dish and it also rings

when a position is memorised.It also consists of relay

drivers which is used to limit the output current in order

to drive the relay. The remote is used to control the next

and previous positions of the satellite dish.



[C45418B

The RCA-CD4541B programmable timer consists

of a 16-stage binary counter, an oscillator that s

controlled by external R-C components(2-resistors and a
capacitor) an automatic power-on reset circuit , and output
control logic. The counter increments on positive edge

transitions and can also be reset via the NMASTER RESET

input.

The output from this timer is the Q or Q| output from

the 8th counter stage. The desired stage is chosen using time

-select inputs A and B (A=0; B=0; No.of.stages(N)=13 ; count
(2"N)=8192;). The output is available in either of the two

modes selectable via the Mode input pin 10( PIN S=auto reset

on; PIN 6=master reset off; PIN 9= outpat initially low after

reset (¢); PIN 10 = single transition mode.All pins are in logic

0 level i.e grounded.). With the mode input set to logic ¢ and



after a MASTER RESET is initiated, the output {assuming
output has been selected) changes from a low to a high state
after 2°(N-1) counts and remains in that state untill another
MASTER RESET pulse is applied or the MODE input is set to

a logic 1.

Timing is initialised by setting the AUT(O RESET
input {pin 5) to logic 0 and turning power on. The AUTO

RESET consumes an appreciable amount of power.

The Rc oscillator oscillates with  a frequency
determined by the R-c network and is calculated using
f=1/(2.3 RtcCtc) = 7.348 sec’s where fis between 1 khz

and 100 khz .






1C8401

When system is on, the power status pin is enabled

and power on LED lights up. Oscillator pins are provided

with th e synchronising signals from crystal. 1C is

provided with +5v supply. The initial indication on

LED is 00. When either of the switches east/prev or west

/next in the remote controller are pressed the dish

rotates to the next or previous position. Motor on LED

lights up.

When motor power is switched on the direction select

pin will be enabled.Depending on the direction, the east

or west LED’s glow as the dish moves. When mode switch is

pressed the mode select pinis enabled indicating the

start ofprogramming or operation mode. Motor status pin is

used to light up the motor on/off LED. It also recieves the feedback



input from the signal conditioning circuit so that when dish stops
rotating the motor on/off LED is switched off.Signal snput is the
feedback from 555 timer to IC8401. The motor power signal is given
to reset pin of 555. When motor power signal is enabled, the 535
timer produces a series of pulses which are then given to the signal
input of IC8401 . When motor power is disabled, 555 timer is reset.

Signal conditioning circuit contains a common emitter
configuration transistor inverting amplifier. Here , it gets the pulses
for the corresponding position from the 555 timer and
amplifies, inverting it and sends it to the signal input pin of
1C8401 .

Once the dish has reached a particular position .

display clock pin which is enabled , is given to the buz“{er

through a diode . It is used to prevent any negative signals

getting in to the buzzer.



RELAY DRIVERS

when the amplifier’s  input terminal goes

HIGH , relay drivers turn ON the transistor and

picks the relay. This arrangement does provide

efectrical isolation between logic and output

circuits,



3.REMOTE CONTROL UNIT

PRINCIPLE OF OPERATION

Recent trend in remote controlled operation is to

use infra red (IR) rays and a special binary (0&1) coding

mechanism. The code intensity and the wavelength of

the IR wave, helps to select  the different functions.

Depending on the key pressed, the signal is sent out

by the IR source, normally 2. diode

It generates acode inthe parallel format. This is

converted to a series format by a shift register.

This signal is received by photosensitive devices

such as an avalanche photo diode at the receiver. Here

another shift register is used to control the code back
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POWER SUPPLY

To provide a stable DC voltage for powering the circuit,
we use 1C voltage regulator’s (7812) and (7805).
A general block diagram of power supply is given below.
[t consists of transformer, rectifier, filter and regulator.
For our circuit we need +12V and +5V. We use a step
down transformer of 18-0-18 volt rating. Qutput of 18 Volt
secondary is given to the centre tapped full wave rectifier

circuit. Rectifier output consists of pulsating DC. To

remove Undesirable AC components it is passed throughs

a filter capacitor is used to reduce inductive effects
due to long leads and coils.The other capacitor is used

to improve the transient response of the regulator output.

78xx series are three terminal ,positive fixed voltage

regulators. There are seven output voltage options available



such as 5,12 v etc. In 78xx the last two numbers indicate the
output voltage. these regulators are available in two types of
packages.
Metal package (TO-3type)
Plastic package (TO-220 type).
A capacitor is usually connected betwecn input
terminal and  ground to reduce the inductive effects and an

output capacitor to improves the transient response.

To get the output of +Sv the output of 7812 IC
voltage regulator is given to a capacitor filter and then
given to 7805 IC voltage regulator which is used td

obtain regulated output of +5v.
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CONCLUSION

The satellite dish positioner is construted and tested.
Different positions of the dish, which are required

are memorized and dish is positioned at these points.

Its cost effectiveness in positioning, gives
enormous scope for usagein many industrial
applications requiring accurate positioning of the motor.

The advantage is that the position remains
memorised even when power fails.

Another application is X-Y table where 2 motors
are used for x& y axis. The XY location may be
mentioned for repetitive positions by controlling

the XY motors.
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APPENDIX-A

The Pin details and various information about the

following 1C’s, that are used in this project, are given

in detail.

1. CD4033

2. CD4541



CD4026B, CD4033B Types

CMOS

Decade Counters/Dividers

High Voltage Types {?20-Volt Rating}

With Decoded 7-Segment Display Outputs and:

Display Enable — CD40268
Ripple Blanking — CD40338

The RCA-CD402GB and CD40338 each con-
sist of a Sstage Johnson decade counter
and an output decoder which converts the
Johunson coide to a 7-segment decoded out-
put for «driving one stage in a numerical
display.

These devices are particularly advantageous
in display applications where low power
dissipation and/or low package count are
irmportant.

Inputs common to both types are CLOCK,
RESET, & CLOCK INRIBIT; common
outputs are CARRY OUT and the seven
decoaded outputs {a, b, ¢, d, e, f, g). Addi-
tional inputs and outputs for the cD4026B
include DISPLAY ENABLE input and
DISPLAY ENABLE and UNGATED "C-
SEGMENT'" outputs. Signals peculiar 1o the
CD40338 are RIPPLE-BLANKING INPUT

AND LAMP TEST INPUT and a RIPPLE-

BLANKING OUTPUT.

A high RESET signal clears the decade
counter to its zero count, The countes is
advanced one count at the positive clock
signal transition if the CLOCK INHIBIT
signai is low. Counter advancement via the
clock line is inhibited when the CLOCK
INHIZIT signal is high. The CLOCK INHI-
BIT sigral can be used as a negative-edge
clock if the clock line is held high, Antilock
gating is provided on the JOHNSON counter,
thus assuting proper counting sequence. The
CARRY-OUT (Cpyyt signal completes one
cycle every ten SLE)CK INPUT cycles and
i wsed v clock the succeeding decade di-
rectly in a multi-decade counting chain.
The seven decoded outputs (a, b, ¢, d, e t. g}
iluminate the proper segments im a seven

MAXIMUM RATINGS, Absolute-Maximum Vaiues:

0C SUPPLY-VOLTAGE RANGE, (VpD!
{veoltages relerenced to Vgg Terminal)
INPUT YOLTAGE RANGE, ALL INPUTS

OC INPUT CURRENT, ANY ONE INPUT ..ovve-

POWER DISSIPATION PER PACKAGE (Ppy):

For T, = -40to +80°C {PACKAGE TYPEE) .......

For T, = +60 10 +85°C (PACKAGE TYPE E)

For Ty
For Ty

OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPES D, FLK.H oo

PACKAGE TYPEE
STNRAGE TEMPERATURE RANGE (Tgg)
LEAD TEMPERATURE (DURING SCLDERING).

At dislance 1/16 2 1/32 inch (1,59 £ 0.7 mm) from caseftor 108 Max. ....oooerrerseraers,

: .55 10 +100°C (PACKAGE TYPESD,F.K) ...

- +100 to +125°C (PACKAGE TYPES O, F, K}

DEVICE DISSIPATION PER OUTPUT TRANSISTOR
ForTy = FULL PACKAGE-TEMPERATURE RANGE {All Package Types)

Features: .

s Counter and 7-segment decoding in one package
s Easily interfaced with 7-segment dizplay types

= Fully static counter operation: DC to 6 MHz (typ.)

at VDD-10 A" )

Ideal for low-power gisplays

Display enable output {CD4026B)

“Ripple blanking” and lamp test {CDA0338)

100% tested for quiescent current at 20 V

Standardized, symmetrical output
charactaristics

m 5.V, 10-V, and 15-V parametric ratings

I.Schmitt-triggered cleck inputs

u Meets ali requirements of JEDEC Tentative
Standard No.13A, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications

s Decade counting 7-segment decimal
display

w Fraquency division 7-segment decimal
displays

m Clocks, watches, timers
{e.g. ©60, + 60, + 12 counter/display}

» Counter/display driver for meter
applications

—t et

segment display device used for representing
the decimal numbers 0 to 9. The 7-segment
outputs go high onselection in the CD40338;
in the CD4026B these outputs go high anly
when the DISPLAY ENABLE [N is high.

... -DSto 20V
0510 Vpp *05V
10 mA

............................. 500 mW

Derate Linearly at 12 mw/°C to 200 mw
500 mwW

-5510 +125°C
4010 +85°C
-65 to +150°C

+265°C
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CD4026B, CD4033B Types

MENDED OPERATING CONDITIONS ) CDA40268 .
imurn reliabifity, nominal operating conditions should be selacted so that operation is When the DISPLAY ENABLE IN is low the
vithin the following ranges: seven decoded outputs are forced tow re-
gardless of the state of the counter. AcU-
LIMIT vation of the display unly when reguired
CTERISTIC VoD ' S UNITS results in significant power savings. This
(vl | MIN. MAX, system also facilitatcs implementation of
Joltage Range {For Tp = Full Package display-character multipiexing.
seralure Range) ’ 3 18 v The CARR\" OUT and UNGATED “C-
SEGMENT” signals are not gated by the
iput Frequency. fcr 5 - 2.5 DISPLAY ENABLE and therefore are avait-
10 - 5.5 MHz able continuously, This feature is a re-
15 - 8 quirement in implementation of certain di-
W vider functions such as divide-by-60 and
sise Width, oL ‘[5) ?gg _ - divide-by-12.
B 15 B0 - cD4033B
s and Fall Time, ot YL 5 _ The (?040338 has proyisip_ns for aulomlatic
10 B Unlimited blan%‘:m_ngf t%_\e non-significant zeros T
multi-digit decimal number which results o
15 = an easily readatle display consistent with
Jhibit Set Up Time,  tsu 5 200 - normal writing pract}ce. For example, the
10 50 _ as number 005‘0.0700 in an eight digit display
15 10 _ m_mu!d be d|s_pfayed as 50.07. Zerc suppres:
sion ¢n the integer side is obtained by con-
ulse Width, ty 5 200 - necting the R8I terminal of the cDAG338
10 100 - associated with the most significant digit in
15 50 _ the display to a low-level voltage and con:
- — necting the RBO termingl of that stage 1G
lemoval Time 5 30 - the RBI termina! of the CD4C338 in the
10 15 - next-lower signiticant position in the dis-
15 10 — play, This procedure is continued for each
- cucceeding CD40338 on the integer side of
C ELECTRICAL CHARACTERISTICS the display.
On the fraction side of the display the R8i
LIMITS AT INDICATED TEMPERATURES °ch of the CDA40338 associated with the least
CONDITIONS Values at -55, +25, *125 Apply 10D, F, K, H Packages significant bit is connected ta a low-level
IACTER- Values at —40, +25, 485 Apply to € Package UNITS voltage and the KBO of that CDA40338 is
e +25 connected to the RBI terminal of 1he
Vin [VDD o1 ] e :
o) vy | vl 55 | —40 | +85 | +125 Min. | Typ. | Max. CD4033B in the next more-sngmhcapt-b:t
¥ L ——— position. Again, this procedure is continued
ent Device | , 9,5 5 5___5___3}2_ 150 — 004 | 5 | for all CD4033B’s on the fracticn side of the
t‘“‘.. : - 0,10 10 10 10 300 300 - 0.04 10 A display.”
pMex T 0,i5] 15 [ 20 | 20 600 | 600 | - 004 | 20 # In a purely fractional nurnber the Ieid
; , D201 20 | 100 | 100 3000 | 3000 | - GoB | 100 immediately preceding the decimal poant €25
e - ! ..__...__—_.__—__._—-—__-——.._d-——..——_w—m be disployed by connecting the RS1 of izt
TR }' ca o5 | & | 064|061 | 042 0.36 | 0.51 ! - s1age to 2 high level voltage linstead 07 10 1€
k) Cureunt 0.5 0,10 10 1.6 15 1.1 0.9 13 2.6 - RBO of the nexl m:)lE'Significam-stage}.
o Mon ‘I’_l : 0.5 15 2.2 2 28 24 3.4 5.8 - Eokr e_xam;;le: o_ptionai l’i)rt:rc ‘; J;L_‘-‘-Z"g
—— —— , ikewise, the zeion 8 number such as [TRN
st Hgh 4.6 a5 5 |-0.64-0.6} -042 ____.__0'36 :_0_"-’_1.-__:_1_.-__.___ mh can be displayed by connecting the RBI o
arcel ‘ 2.5 06| 5 5 [-ic | 1.3 [-1I15 -16 | -3.2 -  the CD40338 atsacicled with 112 & By
pent. 55 |00 10 [-1.6(~15 T 1T -o08 |—1.2 | 26 | - leve] voltage
M. ?_—-——-— . - . _...——.q__——u.___h——._..——'——-_‘——« . , . .
M 13.5 015| 15 [ -4.2 -4 “2g | -2.4 |34 -6.8 - . Rlpp_lu planking d ‘non-s‘:c_;n fian.
Jt Voltage! - 05 ] 0.0% - 0 0.05 prO‘vu’ﬁes an angagiable $3ving
voLevel - “ PUWEF-
oL Max. S L L 0.09 - {0 1005 The COAD33E has 3 LAMP TESY i
- 015! 15 9.0 - 0 005, which, when connected 0 3 yign-lovel
ut Voltage ~ 05 5 4.95 4.95 5 - age, overrides narmal decoder operation and
h-Level. I~ Top10| 10 3.95 WT*’TJ—* gpal;lcs a Ic{hcck‘m t;e made anlcossibie
in. o —_ —— display N uncLions putl ng ¢ SOV
i M _ 0,15] 1% 14.95 14.95 15 - outputs in the high swte\‘.‘
Lo 05.454 ~ | 3 15 =] - e The CO40268- and CDA033B-seres types
age. 1,9 - | 10 3 - - 3 are supplied in 16-lead hermetis dual-in-line
AL Mex. ———-——-———H——'_——w—————'——_"—-——“—-’—‘ﬂ'—'—— ‘ Lifi -
1.6,13.5] - 15 4 - - 4 ceramic packages {D and F suifixes}), 1S-
W—Q—STS_ B 5 35 ,'—_'_""'ﬁ_"—"_'_—_‘“'—'j v lead dual-in-lina plastic packages(E sutiix}.
] e | -t 16-lead ceramic ilat packages (K sutiixg,
Htage. 9 - | 10 7 7 - | =] and in chip form (H sutfix)
VIH Min. 11 5138( - | 15 1 1 — -
[ | ]
’; fﬂ::fm : o] 18 | 20 [ 208 | = R B PET ol IR B T
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CD4026B, CD4033B Types

s Cout ;
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Fig. 1 — CD40268 logic disgram.
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: : . e — Fig. 4 — CO40338 tirmung dragrar:.
*cloe 6 A
CLOCK P
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L7078 . i
Fig. 6 — Detail of typical tiig-tiop stage ior bath types.

Fig 2 — CD40338 logic diagram.
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CD4026B, CD4033B Types

ORAIN-TO-SOURCE VOLTAGE tvps)—v

NAMIC ELECTRICAL CHAHACTERiSTICS atTa= 25°C, Input t,, tg = 20 s, o
:‘r_"50p.‘7, RL=200kﬂ . ?\
TEST : T Iw
CONDITIONS LIMITS =i
ARACTERISTIC - VoD UNITS 5
(V) {Min.| Typ.|Max. g
OCKED OPERATION %'
. ] .
spagation Delay Time; tpLH- tPHL 5 | — 1250 {500 % z
Carry-Out Line 10 | - | 100 [200 e EERsE f
15 | — | 75 |150 sestdpiittites e = °
[EIE SR ERERELES
. ‘ 5 | — [350 {700 Fig. 9 — Minimum pchannel outpul high [source)
Cecode Quﬂmes 10 | - | 125 |250 ns current characteristcs.
- 15 | — | 980|180 _
-ansition Time; tTHL: TTLH 5 | — 1100 |200 3 ..“ar'm LU (tﬂi'%*ﬁgﬁﬁl; &2
Carry-Out Line 10 | = | 50 (100 : B el el e
[t
15 | — 25 | 50 E]
aximum Cleck Input Frequency, fo s 5 |25 8| - ¥
0 |55 11| — | MHz ;“”
15| 8] 16|~ i
fin. Clock Putse Width,  ty 5 | ~ | 110 {220 ‘%m
10 | — 50 |100 H
15 |~ | 40 | 80 2
4 Q 0 40 [
Jock and Clock Inhibit Rise or Fall Time; 5 i LOAD CAPACITAWCE ©UI—oF  32¢3-31703
Lrope HGL 10 Unlimited ns ! Fig. 10 — Typical propagation dolday time as 3
i function of load capacitance for
15 decodad outputs.
tverage input Capacitance. Cin Any Input - 5 7 1 pF T [oemeat TEMPLIATURE 1T, 1+23°C
RESET OPERATION L
aropagation Delay Time; 5 |- |275 |550 ;w
To Carry -Cut Line, L H 10 |- {120 240 =
s = | 8o [160 im
i To Decode Qut Lines, tpHL, IPLH 5 | - 1300 [600 1
| 4
| 10 |- [125 [250 2.
15 | = 90 11803 . é
Win. Reset Pulse Width, tw 5 |- ji00 {120 r
10 - 50 100 ° i LOAD a?ucmkct to - pF arcs s mTUd
— ! 15 - 25 50 Fig. 11 ~ Typical propegation delsy tirme asr
Min. Reset Removal Time 5 - 0 30 function of load capacitance 107
10 0 15 carry-aur outpus.
- e
15 - 4] 10 §- iy .l::‘u.rzo\;:u’ununt LTale 25'%
+ Moasured with raspect®o carry-out fine. i‘d i a2 : ! :] e “fﬁ:@%ﬁgﬁ
s aEuEaE
B s
[ ofimerit it
‘é [ }_:21::"":§E 8
x Er T e e e
‘§ : T . m-«ﬁ Fai
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i SEgsss H : :Eﬁgmﬁ
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SUPPLY YOLTAGE cvool- v AIC-IITOY
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Fig. 12 -~ Typical maximum clock input
as & function of supply vaitage.
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CD4026B, CD4033B Types

Yop

Fig. 13 = Typical power dissipation as a function

MOKSENTO MAN 3
GR_EQUVALENT
iLOw POWER}

INTERFACING THE CD4026B AND CD40338 WITH COMMERCIALLY AVAILABLE

Ip =3 mb/SEGMENT
100 % CuTY CYCLE
Mo Ve v vp LEDI

Tiep

of clock input frequency.

Fig. 14 — Dynamic power dissipation test circuit

for CD40338.

LIGHT EMITTING DIODE DISPLAYS

Yoo SANTO MAN | 147 CASOBI
1 . OR EQUIVALENT OR EQUIV.
8 177 CAMOB2
e OR EQUIVALENT Voo
1 A |
| CO40ZE8/ - A |
I cLock (— ©090338 I
[ + [
i IHHIBIT SEGMENTS < |
|
i RESEY {
G
! !
| ==
| VDO 2 3V (MIN] %
| Igz 4 mi
t Lz 12 ma/Sey HOO %OUTTCYCLE)
-~ | Bdc (MINIZ 30
WHERE ¥p+ INPUT PULLE ) VCE (SATI SOV

920531708 Tieo

WHERE Vg« FORWAAD DROP ACROSS DIODE

et
a-0
(0102 - 0.254)

-

|
i
-

o iga-nz .
(2.642-2.04%)

Dimensions and pad layout for CD402568,

RO LT

Derttensns 1 parentheses are o madimeters and
dre derved trom the baswe anch dimensons 35 in-
thoated  God gradudtions art in ooy trg—3 inchi

92C8- 31702

‘m‘: AMBIENT TEMPERATUAE tm-n-c'
IR et AT o sh/ @ TES T PEFORMED WiTH
&, A . THE FOLLOWING SEQUENCE OF
o RA 500 uF T "I"% AND "0"s AT EACH INPUT
P = B3 LA 1,54
R S S . ——j—.’ Vi 7 ) i Sy 52 53 54 33
] x .
£ ‘—‘2}"“?\ 3 . — g L ¢ ¢ oo
S0 Lgr s ~ I
Emt ) ".P"r"(:"rrf’- - PULSE ' 16 . o 4 o o i ¢
v RS J;//// AT GENERATOR| z I3 Tlu Ty g PO
Tpee ey ]
1 LA 1 N ¢ T : * DISCONNECT PIN 14
3 w:_‘::,/ e - k- q |3—-{[—c' L FOR CD4QZRB
2 AT - 5 12—t L ]
2, //f,ﬂ . RV R . H }E'L 6 i HF LP e 9zC5- 708
fe ) T2 N Ll Lo =H 7 10 5
a0 4 o
[ 10? 0¥ K 1o® ] 9 |‘;~—< ) . s etrren
‘ CLOCK INPLT- FRECUENCY (rg, )=MHI  s2cs-3701 | K N Fig. 15 — Quigscent device current.

Voo
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-
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ME|

o * ot
© -
Viu F= A
o R
p—
¥ Have
v TEST ANY COMBINATION
Yeo 5% OF INPLTS
TMANT _: $2CS-2744 A
|
t Fig. 16 — input voltag,
|
co |
i .
I F I Yoo
i i | INPUTS
| !
| i Voo NOTE
! MEASURE INPUTS
© . SEQUENTIALLY.
vss | 70 BOTH Vgp ANO Vs

ZORKECY ALL UNUSED
INPUTS TO EiTHER

Yoo OR Vgg-

92C5-3T09

1 20304l050

84-96
(2.235-2.438)
I

q-10
{Q102~-0.2%4}

104 -1t

2
{2 6h42-2844}

ucy-3170T

Oimensions and pad layout for COSU33 3.

The photographs end dimessions of &ach CMQS cnmn
reprasent 8 chip when i is fart of the waldr, When [he
waler (5 sapasated i ndiedual Chips, the g0gie o
civavagh may vary wilh 1e30eel 1S (he Chip face Jur
difterent chips. The acfual oomensichs of the isclated
ship, therelors, may Jifte: shghily :om the Ao
dimensions shown. The ulus 3ROLIE Cong deratole-ance
ol =3 mils fo +16 msls appihicedle Ta e Dorind!
dimenstons shown
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INTERFACING THE CD4026B AND CDA4033

7-SEGMENT DISPLAY DEVICES*

(Refer to RCA Application Note ICAN-6

-

Yoo

¢

1GF 7
SEGMENTS

¥t

llr

CD4026B, CD4033B Types

B WITH COMMERCIALLY AVAILABLE

733 for detailed interfacing information)

IHCAHDESCENT READOUTY

ACA Numitrun DR20GO Suries
TUBE REQUIREMENTS

CO4088/
cLock Co40138 r — VT = 35-5¥
INHIBIT - é 7 Cgldn Iy 4 ma Segment
- R EQUIY.
7 SEGHENTS | [ 9 = ASSUNED Cous
R B TRAHSISTOR
ESET - CHARACTERISTICS @ Y * 10V (min
B Bt {wnd 2 28 ¥ 0T v
I1 = Wmhk [mind

1M COASUS

LOW-POWER INCANDESCENT READOUTS

PINLITES INC-Series O and A

TUBE REQUIREMENTS Vyl¥) mASegment
[}

0-03-15 18
00430 3 -3
0-06-30 2 8
R-A3-2C z 43
A-A4-30 3 43

= The interfacing buffers sho
using the "B’ devices; the “'B"
directly especially at voliages above 10 V.

vy = 0¥ DC
10F 7
SECMENTS
7 SEGNENTS
1
NEON READQUT (NIXIE TUBE*)
1. Alca Electironics — MG18
2. Byrroughs — BSATE, B7471, 88971
TUBE REQUIREMENTS ViVde) ma Segment
Algo WMG1Y 180 . 05
Burroughs B5971. 170 . . . 3
6

Burroughs 87971,88971. 170 .

4 {Trademark} Burroughs Corg.
TRANSISTOR CRARACTERISTICS
Leakage with tzansiszor cutoff — 0.05 mA

VIBRICER - VT

Bee tmin} & 30 Ygns- 3110

wn, while a necessity with th
outputs (7= 10 times the

ASSUMED
TRAMSISTOR
CHARACTERISTICS
Bdc {mia )2 K
Veghien)s 03V

vepz 33V {mis.)
g = 0.15 mi (min)
iT 5 7.5mh (min.

A’ putputs)

-

O
CLOCK

3.5 INHIBIT
LOGIC

VOLTAGE
RESET

Vegtenl € DS

g e Tmk (ms)
Ipe Wmhimnd gy
@ve

Yrz Sy TOsY

Vog + B imind

COMIUE

o 19V (min;

Vo0 S L6 Y

A n EmA fmn

(@ VCC Y man
v, 95
Iy v Smk tmind

VystsY TO3s Y

1y

92CM-3I 707

o CDA026A and CD4033A, are not required when

can drive most display devices

WITH VoN w8V MECIUM BRIGHTNESD
Yrr, N LOW AMBIENT LIGHT BACKGROUND
00 wrLL RESULT THE POINT OF KO
NOTICEBLE GLOW!S Vopr @ %03V

CD402EE/
CD40338

v

T 1
SEGMENTS |

LOW VOLTAGE VACUUN FLUCRESCENT

READOUTS

¥35
PR

-

1. Tung-Sal DIGIVAC S/G | Tvpe DT1704A or DT1705C
2. Nippon Electric {NEC): Type OG1ZE or LD91S
TUBE REQUIREMENTS. 10C (o 200 pAsegnient

a7 tube vollages of 12V

10 25 V depending un

requited brightness Fiament regusrement 45 mA

at 1.6 V, uc or do.

3 {Trademark) Wagner Electric Co

B7CS-¥TH

I
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CD4026A, CD4033A Types

CMOS Decade Counters/Dividers .y K

10 w
With Decoded 7-Segment Display Outputs and: cuocx 3 JE ook \
Display Enable — CD4026A 2 by 128 i =
Ripple Blanking — CD74033A e s e L
u;l_:—r‘—' H . g e s { "'_"‘
[ -
The RCA—CD4026A and CD4033A each multi-digit decimal number which results in . ResET —
consist of a 5-stage Johnson decade counter an easily readable display consistent with {3 caawrour 1 L
and an output decoder which converts normal writing practice, For example, the mm% e ,_,.,,,—'iq T
the Johnson code to a 7-segment decoded number 0050.07000 in an eight digit display (s Ehiaat Test ; aE
output for driving each stage in a numerical would be displayed as 50.07. Zero suppres- -5‘;;”“. ) _‘j_{__r!‘__
dispiay. sion on the integer side Is obtained by con- V] e N T an
necting the RBI terminal of the CD4033A Vas  wzzsorsaren "~ [
3

These devices are particularly adventageous
in display applications where jow power
dissipation and/or low package count are
impgriant,

Inputs common to both types are CLOCK,
RESET, & CLOCK INRIBIT; common
outputs are CARRY OUT and the seven
_decoded outputs {a, b, ¢, d, e, f, g}, Addi-
tional inputs and outputs for tha CD4026A
include DISPLAY ENABLE Input and
GISPLAY ENABLE and UNGATED "C-
SEGMENT" outputs. Signals pecullar to the
CD4033 are RIPPLE-BLANKING INPUT
and LAMP TEST INPUT and a RIPPLE-
HLAMKIMG OUTPUT.

A high RESET signal clears the decade
counter to its zero count. The counter is
advanced one count at the positive clock
signal transistion if the CLOCK INHIBIT
signal is low, Counter advancemant via the
clock line is inhibited when the CLOCK IN-
HIBIT signa! is high. The CLOCK iNHIBIT
signal can be used as a negative-edge clock
if the clock iine is held high. Antilock gating
is provided on the Johnson ¢ounter, thus
assuring proper counting sequence. The CAR-

RY-OUT (Cqyy) signal completes one cycle

every tan CLOCK INPUT cycles and is used
s clock the succeading decade- diractly in a
multi-decade counting chain,

The seven decoded outpuls {a, b, c, d, e, 1, g)
illuminate the proper segments in a sevan
segment display device used for represanting
the decimal numbers 0 to 9, The 7-segment
cutputs go high on selection in the
CD4033A: in the CD4026A thases outputs
g6 high onty when the DISPLAY ENABLE

IN is high.

CD40ZEA
When the DISPLAY ENABLE IN is jow the
seven decodzd outputs are forced low re-
gardless of the state of the counter. Acti-
vation of the display only when required
 results in significant power savings. This
system also facilitates implementstion of
display-character multiplexing.
The CARRY OUT and UNGATED"C-SEG-
MENT" signals are not gated by the DIS-
PLAY EMABLE and therefore are available
continupusly. This feature is a requirement
in implementation of certain divider func-
tions such as divide-by-60 and divide-by-12,

CD4033A
The CD4033A has pravisions for automatic
blanking of the non-significant zeros in a

assoclated with the most significant digit in CD4028A

the display to a low-level voltage and con-
necting the RBO terminal of that stage to
the RB! terminal of the CD4033A in the
next-lower significant position in the dis- -
play. This procedure is continued for each earuires.
succeeding CD4033A on the intoger side of
the display.

On the fraction side of the display the RE!
of the CD4033A associated with the least
signiticant bit is connected to & low level
voltage and the RBO of that CD4033A s
connected to the RBI terminal of the
CD4033A In the naxt more-sigaificant-bit
position. Again, this procedurs is continued
for all CD4033A%s on the fraction side of the 1 4A 51 15 V full package-tempasazan
display. range)

_In 3 Purely fract!onai num.ber tht.] 2810 m 1.y noise margin {fuil packaga-tempar
immediateiy preceding the decimal point can sture reale)

be displayed by connecting the R8I of that
stage to a high level voltage(instead of to the
RBO of ths next more-significant-stage}.
For Example: optional zero =+ 0.7346.

FUNCTIONAL DIAGRAMS

Fuily static counter opsration: BC to LS
{typ.]

w (deal for low-power displeys

® Display Enabla Output {CD4026A) -

B

Cuiescant current spacified 1o 15V
Maximum input leakage current of

Applications:

2 Decede counting/7-cagment decimad

Likewise, the zero in a number such as 763.0 ditplay
can be dispiayed by connecting the RBI of B Frequancy division/7-segment decimy
the CDA4033A associated with it to a high- displays

& Clock/watches/timers
{o.y. ~ BQ, + 60, ~ 12 counter/dispiay]
B Counter/display drivar for mgter
applications

level voltage.

Ripple blanking of nen-significant zeros
provides an appreciable savings in dispiay
power.

The CD4033A has a LAMP TEST input
which, when connected to a high-level valt-
age, overrides normal decoder operation and
enables a check 1o be msde on possible
display malfunctions by putting the saven

These typesare supplied in 18-lead nermet
guai-in-line ceramic packages (L 2n7 ¢
sutiixesy, 16-lead duad -in-line pasic fda-
age [Esullix), 18-lead caramic la" gainipn

outpuls in the high state. Kosuflxy, andinenip ! peosufoag
MAXIMUM RATINGS, Absolute-Maximum Values.
STORAGE-TEMPERATURE RANGE (T,,g) e e 65 !:v'.ii";
OPERATING-TEMPERATURE RANGE {Tai:
PACKAGETYPESD.F. K.H ... ... .... ~55 10T
PACKAGETYPE E . ... ovoon YRR 3 4
DC SUPPLY-VOLTAGE RANGE, (Vpp! ‘
{Voitages referenced to Vgg Teeminall: ... oo e —LSmedY
POWER DISSIPATION PER PACKAGE (P!
FOR Tp= =40 10 +60°C PACKAGE TYPEE} ... .. e 50wl
FOR Ta=~ +60 to +85°C [PACKAGE TYPEE) ... .. .. .. Darate Linwarty st 12 s °C ro 2k il
-y

FGr Ty = -55 10 +100°C (PACKAGE TYPES DL F.K) . ooioieciicienn o

For TA = +100 1o +125°C (PACKAGE TYPESD.F, X) ... ... OJeraelinearly o - TROS ce d. §
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR Ta=FULL PACKAGE TEMPERATURE RANGE (ALL PACKAGE TYPES:!
INPUT VOLTAGE RANGE, ALLINPUTS . . .. ... .. .. e
LEAD TEMPERATURE (DURING SOLDEARING):

At distance 1/16 £1/32 inch [1.85 £0.79 mm) fram cuse for 105 max,

F
Counter and 7-tegment decoding in crd patay
w
[

“Rippia Blanking' and Lamp Tost (CDKETA

Easily intarfaced with 7-segment displey trm

W
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CD4026A, CD4033A Types

RECOMMENDED OPERATING CONDITIONS st Ta™ 26°C, Except as Notad. ‘E::-T:Efjﬁmt;:li:c T
For maximum relisbility, nominal operating conditions should be selectsd 30 that f‘ wo| VALUES 0 vog ° O.a%s%C
operstion is slways within the following ranges: g tiatiziatais: PR
., ¥OH ranasss ol H
[ o[ o 2
LIMITS i sosHHH w""; - HH
Voo e
CHARACTERISTIC D.F. K H E UNITS % ool HIH
v} Packages Packags i 1L :
Min. | Max. || Min. | Max. aditis T '; Saaiais
Supply-Voltage Range (For TA= Fult ; Rt 12 T T T
Package-Temperawre Range) 3 12 3 12 v gt da8i i
L] n 30 0 E ] - n [
Clock Inhibit 6 600 [ — |70} — | ns (o CAPAGITARGE 50000y
Setup Time, 15 10 200 - 300 - Fig. § — Typicsl propegation dalay time vs
Clack Pulsa Width, ty & 330 - 500 - ns Cy forcarry oupU.
’ 0 (10| - | w0 -
-] dc 1.5 de 1
Clock ¢ tF , MH [ orimt TEUrLaA R 174187
ock Input Frequénsy. icL o | g | 3 e |2 "] L L ron
- 5 — 15 — 15 pisn| Mt AL OF wpt @ BRI
Clock Rise or Falf Time, t,CL, tCL 10 15 w | 5 Ijg SR
- - e IR g
5, sifpasiages 11t
: [ 330 - 550 - lf-aco..& amdSEimeRELES
R P 1 . i T o e e
esat Pulse Width, Ty ol | - (20| - | ™ S HHEHR HEE
[= W:-ﬂﬂ YRy
i 5 | 750 | ~ [1000| - | I
Reset Removal Time 0 | 228 - 275 . ns -:i . ¢
iE
STATIC ELECTRICAL CHARACTERISTICS e
—1 L04D CRAACITANCE LT I~ el
k-] L] " apcyofein
Corxlitions Limits ot indicatad Temperatira} e —t Fig. 10 — Typicw! cransiticn rime vi Cp for
Charactaristic 0. F, K, H Packages E_Packag Units| - docoded GuBUE
Vo VIN|VDD| g5 25 |26 | —40 +28 +85
v} Hv) | V) Typ. |Limit Typ. | Limit
- | - & 6 0.3 ) 300 50 0.5 60 700

Quiescent Device
100 1 100 | 1400 | A

Current 1| Max. ~T_-l1w]| w0 |05 |10 |600

' - | ~-{16] 80 T | 60 |2000 | 600 | 6 | 500 {6000}

Output Voltage: -~ 16| 6B 0 Typ.; 0.05 Max.

Low-Level, — —

VoL — |10 0 Typ.; 0.06 Max. . v
High Leve!, ~|0] B 4.85 Min.; 6 Typ. '

VOH -~ |0 |10 9.96 Min.; 10 Typ.

Noise Lmmunity: - | s 1.5 Min_; 2.25 Typ.

Inputs Low,

VNL - |10 3 Min.; 4.5 Typ. v
Inputs High, - 6 1.5 Min.; 2.25 Typ. i
VNH 70 THin.; 4.6 Typ. ‘

Noise Margin: 45 | — 5 1 Min.
lnputs Low,

VMML o {-| 10 1 Min. v
Inputs High, 0o5|- | 6 1 Min.

VNMH 1 | — |10 1 Min,

Output Drive |Decoded| 06 | — | 6 1 8.16 6524 [0.12 ] 0.09 [ 008 | 0.24 | 0.08 } 0.0
Current Outputs (0B | — ] 101 032 | 065 | 026 048 10167 65 | 0.12 | 91
’{‘éic::;‘““' oy |06 ]~ | 6 |01z | 04 [0.151 Ol 0.095| 0.4 | 008 | 0.06
1nN Min. Ouput |06 |~ | 10 | 045 | 1 |035 0.26 | 0.3 7 1026 | 0.2 | a
- Channel |Decoded[46 | — | 6 | .02 526 [-0.14] 0.1 | -0.09 [-0.28 | -0.07 | -0.06
(Source, |Quwuti[gs | — | 10 | -045 06 03 |022]-02]}-08]015 -0.13
Ip? cory 35| | 5 [012]-04 |016] 01 0.085| 0.4 |-0.08 |-0.06 i

: Output |86 | = | 10 | -046 | -1 }-0361-0.26 03| 1 |-024]-02

input Leakage Any Input
Current, - - 15 i10—5 Typ., 1 Max. i A
Ly . I1H ]
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CD4026A, CD4033A Types

AIC ELECTRICAL CHARACTERISTICS st Tg = 26°C, Input t, , ty = 20 m, Cy = 16 pF,

R~ 200 k$2
TEST LIMITS
CONDITIONS D, F K H E
ARACTERISTIC Packages Package UNITS
Vte',) win. | Typ. |Max. | Min, | Typ. [Mex.
CKED OPERATION '
agation Delay Time; § — | 350 {1000} - }350 1300 o
l— s
{.WPHL
'y Out Line 10 - 125 | 250 | — | 126 300
i 5 _ |00 |1700| - 600 220
code Qut Lines 1o T — {260 600 | — [250 | 700 "
ssition Time; _ |100{300] — {100 ;360 n
ATLH 5
-.rLry Jut Line 10 - 50 | 160 | — 50 {200
:code Qut Lines g _ |3eoleoo ) = 130011 ns
10 - 126 | 360 | — [135 450
cimum Clock input b 156|263 - 1 25| - .
requency, fCL‘ 10 3 5 " s MHz
P ——
1. Clock Pulse Width, 5 _ |200 33071 - |200 500
, ns
d 0 | - |100|170| — [100]250
xk Rise & Fall Time; 5 - - 16 - - 15 s
LL 1CL 10 - - 15 - — 15
n. Clock Inhibit Set o - 175 | 500 | — 175 | 700 as
) Time, t§ 10 - 76 {200 | — 75 {300
serage Input _ _ _ _ F
saacitance, C) Any Input 5 5 P
ESET OPERATION
ropagation Delay Time: 5 _ ['350 | 1000 — {369 [1300
FLH, IPHL ns
Te Carry Gut Line 10 _ |12l 250| ~ [125 300
5 - o [140 - 0
To Decode Qut Lines 0 230 150; 223 169:0 ns
v Raset Pulsa Width 5 — lz00 330} —~ 1200 500 ns
h o | — |100] 165 | — |100 ;250
win, Reset Removal B - 300 | 750 | — [300 1000 o
Tene 10 - 100 | 226 — 100 | 275

e e

4 Jegsured with respect 10 carry out ling.

TEAT PEPORMED WITH THE FOLLOWING
BEGUENCE OF "1%e ARG "0 s AT EACH INSUT

Yoo
T ouTFUTS METRILIR)
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.
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. w DISCOMKECT Pim 14
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Fig 14 — Noise immunity tast cirewit Fig. 15 — Quiescani-device-current @5 circuit.
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CD4541B Types

CMOS Programmable Timer

High-Voltage Types (20-Volt Rating)

Features:

» Low symmetrical oulput resistance, typically 100} at
Vgo =15V

m Built-in low-power RC oscillator

a Oscillator fraquency range: DC to 100 kHz

w External clock (appiied to pin 3) can be used instead
of oscillator

a Operates as 2" frequency divider or as a single-
transition timer

m Q/@ select provides output logic level Hexibility

m AUTO or MASTER RESET disables oscillator during
reset to reduce powsr dissipation

& Operates with very slow clock rise and fall times

The RCA-CD45418 programmable timer consists of a 16-
stage binary counter, an oscillator that is controlled by
external R-C components (2 resistors and a capacitor), an
automatic power-on resst circuit, and output control logic.
The counler increments on positive-edge clock transitions
and can also be reset via the MASTER RESET input.

The output from this timer is the Q or Qoutput fromthe 8th,
10th, 13th, or 16th counter stage. The desired stage is
chosen using time-select inputs A and B (see frequency
select table). The output is available in either of two modes
selectable via the MODE input, pin 10 (sse truth table).
when this MODE input is a logic *17, the output wilt be a
continuous square wave having a frequency equal to the
oscillator frequency divided by 2". With the MODE input set
to logic “0" and after a MASTER RESET is initiated, the
output (assuming Q@ output has been selected) changes
irom a low to a high state after 2" counts and remains in
that state until another MASTER RESET pulse isapplied or
the MODE input s set to a lagic 1"

Timing is initialized by setting the AUTO RESET input (pin
5) 1o logic "0” and turning power on. If pin 5 is set to logic
“1" the AUTO RESET circuit is disabled and counting will
~ot start until after a positive MASTER RESET pulse is

L
X
1
s
Crg —= e
ng - —0
AR —]
MR —5]
uonE 2
08— L
SELECT -
vop * PIN G
Vgy t PIN T
Y2Lu-33066
CcD4as4iB
FURCTIONAL DIAGRAM

® Capable of driving six low power TTL loads, three
fow-power Schattky loads, cr six HTL loads over the
ratad tempserature range
& Symmetrical output characteristics
u 100% tested for quisscent currant at 20 V
w 5-V, 10-V, and 15-V parametric ratings
w Msets &/l requiremants of JEDEC Tentative Standard
No. 13A, “Standard Spacitications for Description of
‘8" Serigs CMOS Devices"”
.
sumes an appreciable amount of power and should not be
used if low-power operation is desired.
The RC oscillator, shown in Fig. 2, cscillates with a fre-
quency determined by the R-C network and is calcuiated
using:
1 where f is seiween 1 KHzZ
f = and 100 kHz
2.3 RrcCre and Rs> 10 k{1 and = 2Rq¢

The CD4541B types are supplied in “4-lead hermetic dual-
in-line ceramic packages (D and F suffixes}, 74-lead dual-
in-ling plastic packages (E suffix), ard i chip form (H

applied and returnis to a low levei. The AUTO RESET con- suifix.
L4
TRUTH TABLE
FREQUENCY SELECTION TABLE ( oIN STATE
No. of Slages Count G i
A B N M 5 Auto Rese! On Auto Reset Disable
0 0 13 8192 6 Master Reset Off Master Reset Cn
0 1 10 1024 g Cutput Initially Low Output Initially High
1 o 8 256 After Reset (Q) After Reset (Q)
1 1 16 65536 10 | Singte Transition Mode Recycie Mode ;
J
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cD45418B Types

MAXIMUM RATINGS, Absolure—MaxImum Valwes:

DC SUPPLY-VOLTAGE RANGE, {(Voo)
(Voltages referenced to Vas o ial) e SUUUTUUTRRTIRRPRPEPERE R Lp5to+20V
INPUT VOLTAGE RANGE, WO -0.5to Voo t 0.5V
OC INPUT CURRENT, ANY ONE PUTS:.-oos T 10 mA
FOWER DISSIPATION PER PACKAGE (Pol:

For Ta= 40 to +60°C (PACKAGE e at 12 MWC 0 500 mW

For Ta= + 600 +85°C (PACKAGE TYPE £) cvveesssemsineme e Derate Linearly at 12 mwW/ G Lo 200 mW

For Ta=-5510 +100°C (PACKAGE TYPES D F) 1reseesnmren s T A 500 mW

For Ta=+ 100 t0+ 125° G {PACKAGE TYPES D, F) . osesensrssnessesesssrn iy Derate Linearly at 12 mw/eC to 200 W
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ta= FULL PACKAGE-TEMPEHATURE RANGE (Al Package TypS) esenrcnrr e 100 mW
OPERATING-TEMPEHATURE RANGE (Ta)

pACKAGE TYPES O, TUREAMNGE (1o -5510 +125°C

PACKAGE TYPEE ..o e e _40to +85°C
STORAGE TEMPERATURE eI _g5 10 +150°C
LEAD TEMPERATURE (DURING SOLDERING):

..................................................... +265°C

At distance 1/16 £ 1732 inch {1.59 = 0.79 mm) from case for 10 s max

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that operation is always within the following

ranges:

CHARACTERISTIC

ly-Voltage Range (For Ta = Full Package-Temperature Range)

Rg

a-STAGE -5 TAGE
crc O COUNTER COUNTER
ricO—

\ Vap 110
i vgg o T RCERE

GZCM- 54873

5
au10 O j
RESET _———*-r—"—_-—'*—*—”"'—*'J
O
MANUAL RESETY
Fig. 1 — CD45418 functional giagram.
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CD4541B Types

STATIC ELECTRICAL CHARACTERISTICS

LIMITS AT INDICATED TEMPERATURES (°C)
CHARAC- CONDITIONS Values at -55, +25, +125 Apply to D, F, H Packages UNITS
TERISTIC Values at -40, +25, +85 Apply to E Package
Vo Vin Voo +25 !
) ) ) -55 -40 +85 +125 | MIN. | TYP. | MAX
Quiescent — 0,5 5 5 5 150 150 — | 0.04 5
Device — 0,10 10 10 10 300 300 — 0.04 10 N
Current, — 015 15 20 20 600 | 600 — 0.04 20 H ‘
100 Max. — 0,20 20 100 100 3000 | 3000 — 0.08 100 |
Output Low 0.4 0.5 5 1.9 1.85 1.26 1.08 1.55 3.1 — !
(Sink) Current 0.5 0,10 10 5 4.8 3.3 2.8 4 8 — '
loe Min. 1.5 0,15 15 12.6 12 8.4 7.2 10 2 — |
Output High 4.6 0.5 5 19 | -185 | -1.26 § -1.08 | -1.55 | -3.1 — mA |
(Source) 2.5 0,5 5 ~-6.2 -6 -4.1 -3 -5 -10 — :
Current, 9.5 0,10 10 -5 48 | -33 -2.8 - -8 - | i
low Mirs. 135 0,15 15 -12.6 -12 8.4 -7.2 -10 -20 — ;
Output Voltage: — 0.5 5 — 0.05 — 0 .05 | ‘
Low-Level, — 0,10 10 —_ 0.05 — 0 0.05 i
Vo Max. - 0,15 15 — 0.05 — 0 0.05 y !
Output !
Vuolpt: N — 05 5 — 455 495 5 _ ! |
21tage. — 0.10 10 - 3.95 9.95 10 —
High-Level,  */—— 0.15 15 14.95 1495 | 15 _
VoH Mll’l ! ' ' ‘J )
Input Low 05 45| — 5 - 15 — — 15 |
Voltage 1,9 — 10 - 3 — — 3 :
Vi Max. 15,13.5 — 15 — 4 — — 4 v ‘
nput High 0545 - 5 - 35 3.5 — — |
Voltage, 1.9 — 10 — 7 7 - | -
Vo Min, 15135] — 15 — 11 L — — ‘
ot Gurrent 048 | 18 | tot | Lo |t L g om0t 0t | owA
i Max. L 1 | - !
m e — e m
|
3
TR CLOCK
{ i ':QD Do 1 d->_’_; — tkT
Rg i i .
R e Dol wmme ¢ ¥
Cre —2 [ S 2 |
Rg —i 3 12— & = |
Ne —] 1 pb— NC '
AUTO RESET —— g 1D p—= MODE Rlc i
MASTER RESET — & s fb—as8 sELECT
V55 7 B pP— QUTPUT !_ ______________
92L8-349T8 92C5-34277

TERMINAL ASSIGNMENT

Fig. 2 - RC oscillator circuit
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CD45418B Types

DYNAMIC ELECTRICAL CHAHACTEHISTICS, at Ta = 25°C, Input L fp=20ns Cu. ™ 50 pF. AL = 200 k)

Voo LIMITS
CHARACTERISTIC W) —-—M—q vy —Typ. | AR, |
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Lincar Integrated Circuiis
Fixed Voltage Series Regulator

78 XX series are three terminal, positive fixed vollage regulators. ‘There are
seven output voltage options available such as 5,6,8,12,15,18 and 24 V. in 78 XX,
the last two numbers (XX} indicate the output voltage. Thus 7815 represents &
15 V regulator. There are also available 79 XX scrics of fixed output, negative
voltage regulators which are complements to the 78 XX series devices, There arce
two extra voltage options of -2 V and =52 V available in 79 XX series. These
regulators are available in two types of packages.

Melal package (10O - 3 type)

Plastic package (TO — 220 type)

Figure 6.2 shows the standard representation of monolithic voltage regulator.
A capacitor C; (0.33 uF) is usually connected between inpul terminal and ground
to cancel the inductive effects due to long distribution leads. The output capacitor
C, (1 uF) improves the transient responsc.

Unregulated 1 MC 78X C 2 Regulat
Input,Vvi; o . X £ eguluted
PUt> Vin N gnp TP Output, ve
— HJF -
- | “i o
0.33 uF 1 [ tantatum)
(ceramic) artaivm,
/77

Standard representation of a three terminal positive monolithic regulator

National Semiconductor also produce three terminal voltage regulators i
1.M series. There are three series available for diffcrent operating temperature
ranges:

LM 100 serics -55°C to +125°C
I.M 200 serics 25°C 1o +85°C
IM 300 serics 0°C to +70°C

The popular series are LM 340 positive regulators and LM 320 negative regululon
with output ratings comparable to 78 XX /79 XX scrics,

Characteristics

There are four characteristics of three terminal [C regulators wirich must be
mentioned.

I S 8.k i
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Voltage Regulator

'

Electrical characteristics of 7805 voltage regulator

Absolute Maximum Ratings

Input Voltage (5 V through 18 V) BV
(24 V) A0V
internal Power Dissipation internally limited

Storage Temperature Range

Operating Junction
Temperature Range

RATE00
WATS00C

7805C

-65°C to + L50°C

_ 35°C to + 150°C
0°C to + 125°C

Electrical Characteristies Vi = 10V, lgyr = 500 mA, 0°C < T, = 125°C, Cp = 033 uF, Copr = 0.1 pl. unless

otherwise specified.

Characteristic Condition Min  Typ Max  Unit
Ouiput Voltage T, = 25°C 4.8 50 52 v
TVaVy=sV 3 100 my
Line Regulation T, =25 C o
V=V, =12V 1 50 mv
SmAslgyr =5 A 13 100 r“v’— N
Load Regulation T, = 25°C
250 mA < lgyp = B0 mA 5 50 mV
TVesVy=20V
Output voltage SmAxlgyr=i0A 495 525V
P<i5W
Quiescent Current T, = 25°C 4.2 8.0 mA
with line TVaVy=s25V 1.3 mA o
Quiescent Curent Change
with load 5 mA = lgpp = 1.OA 0.5 m;\i
Output Noise Vollage T,=25C, I0Hz = | = 100 kiiz 40 Y B
Ripple Rejection f=120MHe, 8V V<18V 62 78 Jdi3 o
Dropout Voltage lgpr = LOA T, = 25°C 20 hY -
Outpur Resistance f=1kHz 17 m&2 7
Shortircuit Lourrent T, = 25°C. Vi = KRNI Y 750 T A
Peak ()ut'put Cuarrent T, = 25°C 22 T‘\'
Average Temperuture Coefficient of — 1ygp = 5 mAL 0°C = T, = 13°C L Ry

output vollage

Matal Can Package
Aluminum

Plastic Packzge

outrar /"‘\/' bk

] ——— LM

::z cND

L L

o( o) wo—t ()
or L

EOTTOM VIEN

QR Vit ™




- Linear Integrated Circuits

1. V, : The regulated output voltage is fixed at a value as specificd by the
manufacturer. There are a number of models available for different outpu
voltages, for example, 78 XX series has output voltage at 5, 6. 8 elc.

2. |V, |2 |V, |+2 volts : The unregulated input voltage must be atleast 2 V
more than the regulated output voltage. For example, if V. = 5 V, then
V,=7V.

3. Iy max © The load current may vary from O to rated maximum output
current. The IC is usually provided with a heat sink, otherwise it may not
provide the rated maximum output current.

4. Thermal shutdown : The IC has a temperature sensor (built-in) which turns
off the IC when it becomes too hot (usually 125°C to 150°C). The outpui
current will drop and remain there until the IC has cooled significantly.

Table 6.1 gives the electrical characteristics of 7805 voltage regulator and
the connection diagram of packages available. Some of the important performance
parameters listed in the data sheet are explained as follows :

Line [ Input Regulation

It is defined as the percentage change in the output voltage for a change in
the input voltage. It is usually expressed in millivolts or as a percentage of the
output voltage. Typical value of line regulation from the data sheet of 7805 is 3 mV.

Load Regulation

It is defined as the change in output voltage for a change in load current and
Is also expressed in millivolts or as a percentage of V,. Typical value of load
regulation for 7805 is 15 mV for SmA <, < 1.5 A.

Ripple Rejection

The IC regulator not only keeps the output voltage constant but also reduces
the amount of ripple voltage. It is usually expressed in dB. Typical value for 7305
is 78 dB.

The Schematic diagram of MC 78 XXC* is shown in Fig. 6.3. The circuit
consists of a reference voltage V... This circuit basically consists of level shifter
with zener diode input and the transistor Q, used as emitter follower buffer. The
circuit enclosed in the shaded region is a difference amplifier consisting of a current
mirtor (Q,, s), and an active load (Qs Q7 Q). The combination of R R, forms
the feedback network for sampling the output voltage. The sam pled voltage s fed

*C stands for commercial use,
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Voltage Regulator
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Schematic diagram for MC7800C series monolithic regulator

to one of the inputs of the difference amplifier. The Darlington paif @ and ¢
forms serics pass element Q, of the circuit shown in Fig. 6.1.

The monolithic regulator has in-built circuitry enclosed in the solid line to
provide :

Over-current protection.

Thermal overload protection.

Current is limited by R;, R, and transistor (,. If the output voltage goes low
due to overload, the excess voltage appears across the pass element (Q' Q"), that
is, across the collector emitter of Q”. When this voltage is more than the break-
down voltage of the zener diode D), it starts conducting. This provides sufficient
base current to transistor Q, and drives it on. Now, because of the collector
current of (0, when fully on, current flowing to the basc of Q" is reduced. Thix
in tum reduces the conduction of Q. Thus the volt-ampere product of the pass
clement (Q Q7 is limited.

'The thermal overload protection is provided by the resistor Ky and transister

Py



Linear Integrated Circuits

Q. The voltage drop across resistor R; is directly applied to the base-emitter of
(,. When the temperature goes high, Q; conducts more, thereby reducing the
base drive of Q'Q" combination. This provides thermal protection.

Current Source

The three terminal fixed voltage regulator can be used as a current source.
Figure 6.4 (a) shows the circuit where 7805 has been wired to supply a current
of 1 ampere to a 10 €2, 10 watt load.

I =l +1, (6.2)
where I, is the quiescent current and is about 4.2 mA for 7805. (Sce Table 6.1)

I =

1%
;~+5 (6.3)

Ve o

Since IL. = 1A, 1A (g =<<])) (6.4)

Also V=5 V (voltage between terminal 2 and 3)
So the value of R required is

R=5V/1A=5Q (6.5)
Thus choose R=5 Q to deliver 1 A current to a load of 10 £2.
Boosting IC Regulator Output Current

It is possible to boost the output current of a three terminal regulator simply
by connecting an external pass transistor in parallel with the regulator as shown
in Fig. 6.4 (b). '

Let us now see how the circuit works. For low load currents, the voltage drop
across R, is insufficient (< 0.7 V) to turn on transistor Q, and the regulator itself
is able to supply the load current. However, as I, increases, the voltage drop
across R, increases. When this voltage drop is approximately 0.7 V, the transistor
@, turns on. It can be easily secen that if I, = 100 mA, the voltage drop across
R, is equal to 7Q2 x 100 mA = 0.7 V. Thus, if I} increases more than 100 mA,
the transistor Q, turns on and supplies the extra current required. Since Vi (ON)
remains fairly constant, the excess cumrent comes from ('s base after
amplification by . The regulator adjusts [y so that

I =1 +I, (6.6)

L
@
i
5
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Voltage Regulator

VO ,Output
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Input,V;
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Vin
vz
IR 1 V)
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and =PI,
For the regulator,

]D:Ii "“IQ
= [, (as Iy is small)

Also Iy=1I -1

~F Vs (ON)
(] Rl
Simplifying we get
L=@+1),-p Yoy
R

1

Load

Fig. 6.4. (a) IC 7805 used as a current source (b) Boosting a three terminal regulator

(67)

(6.8)

(6.9

(6.10)
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The maximum current £, (maxy 10T @ 7805 regulator is 1 A from the data sheet.
Assuming Veg oy = 1 V and B = 15 we get from Eq. (6.10)

[L=16x1-15x(1/7)=13.8 A EERGREY



components required

SLNO PART DESCRIPTION VALUE OTY REF.DESIGNATOR
] RESISTOR 220E,1/4W,5% | R42
2 RESISTOR 330E,1M4W,5% 18 RI15-RI17,R24,R27-
R40
3 RESISTOR T 1/4W 5% 4 R4,R20,R21,R19
4 RESISTOR 2K2EHW, 5% 2 R7.R13
5 RESISTOR K7, 1/4W, 5% 4 R6,RY,R18,R41
6 RESISTOR 10K, 1/4W 5% b Rr2

R3,R5,R12,R22,R23

R43. R+

7 RESISTOR 2TK 1MW, 5% 4 R8,R10,R11,R25
8 RESISTOR 33K I/4W,5% 1 R14

Y RESISTOR J9K 1HW. 5% i R25

10 RESISTOR TS 1AW, 5% 1 R26

11 CAPACITOR 22PF DISC CERAMIC 2 C1,C13

12 CAPACITOR 1KPF DISC CERAMIC 2 C12,C17

13 CAPACITOR 10KPF DISC CERAMIC | C2

14 CAPACITOR 0.1UF DISC CERAMIC 6 CG,CT,CH,C]S,

C18,C19

15 CAPACITOR 0.1UF DISC CERAMIC 2 C20.C21

16 CAPACITOR 1UF DISC CERAMIC 4 C3-€5,C11

17 CAPACITOR 10UF DISC CERAMIC 2 CY,CLo

18 CAPACITOR 100UF DISC CERAMIC 1 C16

19 CAPACITOR 1000UF DISC CERAMIC 1 Cs

20 CAPACITOR 6UF DISC CERAMIC 2 c2

21 DIODE IN160 2 D1,D2

22 DIODE INJ148 5 D3,DY-D11,D4
23 TRANSISTOR BC 547B 8 Q1-08

24 BT8401POS POSITIONER IC 1 Us
25 CD 4033 COUNTER 2 U2
26 CD4541 PROGRAMMABLE 1 818

TIMER

27 H21A1 SENSOR-OPTOCOUPLER ! U7
28 T805TO220 REG 5V 1 U4

29 7812TO220 REG 12V 1 U3




APPENDIX - B

PCB

Two single sided printed circuit boards and one
general purpose board are used .

The PCB’s‘ consists of display section and
control section & GPB consists of 555 timer
Smartcopy software is used in designing PCB

with std. dimensions for the components.



DISPLAY SECTION - PCB LAYOUT




CONTROL SECTION - PCB LAYGUT




