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Abstract: A thirty-two output multiple patyer -
constructed and characterized in (his research . mE\’lng g
ic oc anning gy oresearch work, The gy
logic gates, scanning clock, blink clock. paiter ‘r I'he sy
load. The system clock is an gsy » Palleroutput reye

play system using discrete components was designed,
stem comprises system clock, decimal counter, pattern

able multjyypy. ister, moving display load drivers and moving displ
: . . 1ator svihoec:- i : i 5 ¢ display
Thq dccmaldm-m“'*' (4017 counter 1.C) Cmm[:lﬁ-"&lllhcw,ud with 555 timer operating at a period of 12.5 seconds
logic gates designed with two 4000 Too: om state 010 9; ten distine I : r '
i e chipe ! strict states, Now ac atte
reasoning and decides which 171tIC1't1](::L)]Cl Lh(;ps fkmwh as quad - 3 - input NOR gi'lt:\"iqtill:‘ncv(:.lrltn::)) E::iﬁ:i:g
. P ) .t D¢ 15);], l rI-l‘ . . £ ! N !
rnning multivibrator was desippe Played. The moving display-seanning ¢ e
frequency of 1kHz. The mnpulcreLsilistgr; perate om two frequencics; a lsricbilimz l'rczléu:nisgkéaf\ gl}llc;i]::ml—f”c.lja;?
register- another 74164, whenever o pay i e 74164 shift registers 1.Cs. They are loaded high b ti‘lc atlcrﬁ
blink mode, the blink clock, which is 'lmotcl::::? {0 be displayed and loaded low during clearing l}lotlcy Duriﬁlﬂ the
o & ¢ ree running multivi : ‘ y &
is activated. The output of blink clock ; k g multivibrator designed ¢ )
: ock is applied (o {) A g o operate at a period of 2 scconds
the registers are resct every 2 gee i " 1t 1eset ternunals of the whole system regi .
drivers: thyristors (BT s _SOOlci;‘n:li:dblxllttulzg the whole system off and on, All the rczistcrs togul::;::qr Ell”fl:::lqtlt]}:c[?;fi
letters to indicate their presence. There ;CL Slg;dns arc} small ac voltage bulbs used to illuminate permanently fixed
. ¥ ! H 0 " . ; ., b
tested and it worked. gether five patterns of display. The system has been successfully

Introdaction

A display means an opto - electronic
device that can show a number (“numeric”
display); a hexadecimal digit, namely 0 - 9
and A — F ("“hexadecimal display™), or any
Jetter or number (“alphanumeric display”).
The deminant display technologies today are

_ LCDs are the newer technology, with
significant advantages for:
(2) Battery operated equipment, owing to its
very low power dissipation.
(b) Equipment for use outdoors or in high
ambient light levels.
(c) Displays that require custom shapes and

Light Em-iliing Diodes (LEDs), and Liquid symbols and

Crysta} Displays (LCDs). Thcsp replaced the (d) Displays with many digits or characters.
small 111candescc‘nl lamps which used 1o be LEDs, by comparison, are somecwhat
standard for fromt - panel indicators simpler to usc, particularly if onc only
(Horowitz and Hill, 1995). need a few digit or characters.

LEDs Dbehave clectrically like They also look good in subdued light, where
ordinary diodes, but with a forward voltage their good contrast make them casier to read
drop in the range of 1.5 to 2.5 volts. When than LCD displays (Horowitz and Hill,
current, typically SmA to 20mA flows in the 1995; Mechta and Mechta, 2004; Tokheim,
forward dircction, they light up and 2004; Sclater, 1999; Ali, 1998; Theraja,
produces adequatc brightness. LEDs are 1982).
cheaper than incandescent lamps, they last For displays of many characters —
almost forever, and they arc even available say a line or two of text — gas discharge
in threc colours (red, yellow and green) (“plasma”) display pancls compete with
(Ryder, 1979; Ahmed and Spreadbury, LCDs particularly if one care about clarity
1978; Faissher, 1991; Horowitz and Hill and contrast. They do requirc significant
1995). power, however, so LCD displays arc

usually preferred for battery - power
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Science l

as ol

could
knowledge facts, [Thci
and proxim . s, gainc g
by exact observation. orgamzc_‘t‘ | xpe :
al.'ld analysis. Technology: which l}e:;ﬁnicﬂl
science is the sum total of the | o
means employed 10 meet the nmlcr_tal b
of a socicty: It then follows natura y1 5
science and al advauc'emt_:n |
;\stemalic an sequential 1M the
sense that advancement 10 the next level‘ or
provement of the preceding
rovement 18 dependent 011
tanding of the previous

ate causc

technologic
d sequential:

stage 1§ an im
stage(s)- And 1mp

the level of unders
Jevel or stage; naturé abhors a vacuuml.
Science and technological
bal

advancement 1IN the world, now a glo
village, 1S lopsided with the developing
countries, like Nigeria lagging the developed
world of western countries. This poses a
great challenge o the former because n
trying to catch up with trend of science and

t, the developing

technological advancemen
world like ours tends to jump Stages of the

development which are crucial to successful
echnological advancement. It is pertinent to
ote that the leading industrialised nations of
1e world never jumped stage(s) but started
alier in time and sequentially passed

rough the stages of technological
'vancement and improving on them over
> years.

Hence if we must be like them we
st brace up to the challenges and embrace
stages of technological advancement.
Electronic circuit design process is
.where a current and or a voltage may be
ified and the elements required to
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i obviously — sensitive y

(hat arc already specifie j,:

sical parameters (Randyslon,

establish
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n clear ande

pasi
sequence
components
ferms O clect
25 The success OF failure of clectropj.
circuit design depends, 0@ very Jarge
exient, o1 how WCI‘I 'I.hcsc electricy|
yarameters or characteristics arc met, The
reliability; durability and (lcp.cndahility of
the system also depend on l]]IS: And these
device pal-ameters are spemﬁcd in the micrg
electronics industry, which is the branch of
clectronics  that deals with electronic
components manufacturing. Therefore micrg
electronics 18 wl

;ere the action is.
Micro electronics technology has

nced so rapidly in recent years that we
now have complete electronic systems like
radio, microprocessor etc on a single chip as
a result of large scale integration (LSI) and
Very Large Scale Integration (VLSI)
(Horowitz and Hill,1995). In fact the rate of

owth in the industry poses a Very great
challenge to developing countries like ours,
so much so that in our bid to catch up with
the trend we tend to jump stages; this is the

worst thing to do.

adva

Most display systems in our
institutions, organizations or departmental
stores like Mr Biggs are based on

microprocessor — a result of VLSL
This multiple pattern moving display

system  was successfully designed and
implemented with discrete components and
as such it demonstrates an unavoidable step
or stage towards technological advancement
in the microelectronics industry.
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The Transistor BC 107

This is a bipolar NPN transistor; iy i used as
aswitch at different poings iy the circuif )
The Integrated Circuigs (ICs) ‘
There arc several types used
their individual  functions.
follows:

a. L M 7806. 1t is
(input, output and ground) voltage regulator
that is factory trimmed to provide a fixed
output. The voltage is specifieq by the last
two digits of the part number (Floyed, 2002;
Boylestad and Nashelsky, 2002; Tokt
2004; Horowitz and Hill,1995).

b. NE 555 timer IC: as the name
implies it 1s used to generate waveform as
relaxation oscillator, Its structure is shown
in Fig. 1 below:

according (o
They are as

a three terminal

1eim,

T& |a
R |. VCC Reset
Al 7 Discharge
Ry 3 Output
: 555 m
2T
i L
& |Threshold
C]_: Control Ground
5 1

Fig. 1. The 555 Pin Out Structure Conmacted a5 an Oseillator,

The output goes high (near Vcc) when the
555 recieves a trigger input and it stays there
until the threshold input is driven, at which
time the output goes low (near ground) and
the discharge transistor is turn on. The
trigger input is activated by an input level
below 1/3 Ve, (Morant,1990; Ali,1998;
Jacobwitz, 1976; Bartelt,1997).

When power is applied, the capacitor
is discharged; so the 555 is triggered,
causing the output to go high, the discharged
transistor Q1 (in built) to turn off, and the
capacitor to begin charging towards Vcc
through RA + RB. When it reached 2/3 Ve,

the threshold input is triggered, causing the -

output to go low and QI to turn on,

Nov., 2007
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discharging €' toward g;mllnfl ||1|:(mgl| RI3.
Operation is now cycling, with C’s vullu‘gu
going between 1/3 Vee and 2/3 ‘VC(;, with
period T= 0.693 (RA + 2RB). The output
generally used is the square wave output,
The 555 makes a respectable oscillator with
stability approaching 1%. It can run from a
single positive supply of 4.5 to 16 volts,
maintaining good frequency stability with
supply voltage variation because the
threshold tracks the supply fluctuations.
(Morant,1990; Horowitz and Hill, 1995;
Boylestad and Nashelsky,2002).

& 4017 counter T C: this is a BCD

(Binary Coded Decimal) decade counter
with decoded 1 — of - 10 outputs. It is a 5 bit
(binary digit) with synchronous clocking
system; all clock input count on positive
edge clocking, asynchronous reset; all reset
input count on negative edge, count down
only. ( Floyed, 2002; Sclater, 1999; Charles,
1978).

d. 4000 logic chip: this is called logic
chip because it does some reasoning and
decides whether or mnot to open its gate
(output) depending on the logic levels at the
mput (Millman and Halkias, 1972; Morant,
1990;  Floyed, 2002;  Sclater, 1999;
Charles,1978). The schematic and pin out is

. shown in Fig. 2 below

Fig 2: Schematic and Pin Out of CD4000B
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r 1 C: registers are
ata (a set of bits).
{cs a register but

e 741064 shift registe
used basically to “hold™ d

Dl titu
A set of D flip-flop cons N
the separate clocks, or sel and clear inpuls

are tied together. Shift 1'cgistgrs arc mudeﬂqu);
connecting a series of D flip-flops sct) q[':d
cach Q output drives the nex'l D inpu ,l;l
all clock inputs arc driven sunullane,m 1)(11
At each clock pulse the pattern of O.s1 a&le
I's in the register shifts to the. i ght,- wit 11 ],
data at first D input entenng from eof
(Horowitz and Hi11,1995). Representation

D flip-flop is shown in Fig. 3 below.

N I

Set
Q I

N

Reset

Fig. 3: Representation of D flip-flop

This particular shift register (74164) is 8 bit
14 DIP (dual in-line package) pin outs, 2
state serial input, parallel output (2-state
totem pole), direction of shift is right and
has asynchronous reset. (Floyed, 2002;
Sclater, 1999;).

Design and Construction

The display system is configured in
modular scheme. The modules are: power
supply module, system clock module and
display module.

Design of Power Supply Module

This system was built using
integrated circuits (ICs) based on transistor-
transistor logic (TTL) and complementary
metal oxide semiconductor (CMOS)
technologies. While the later has a wider
supply voltage range of +3 to +15 volts, the
former (TTL) has a supply voltage of
SVE5% (Horowitz and Hill, 1995; Millman

and Halkias, 1972; Bishop et al,

40
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1994;Ryder, 1979; Ahmed ang Sprea,
1978; FFaissher, 1991). Bearing (he 3 )uyryg
a supply voltage of +06 volls wy, "

since it 18 compatible iy, .
rcchnologies. The power supply C]c”]:)lh
(components) include; hig
(a) Transformer,

b)  Filter capacitor

(c) Rectifier diodes and

(d)  Six (6) volts voltage regulator ¢

(a) The transformer : For a g il

regulator it s good to usc an Unregulageq
input of about +12 volts at the Minimy, of
the ripple, which itself might be Volt o

© two (Horowitz and Hill, 1995; Millmgy, ]

Halkias, 1972; Bishop et al, 1994:R yier
1979; Ahmed and Spreadbury, g7’
Faissher, 1991).The secondary Voltagé
rating determines the d.c output from
bridge, since the peak voltage (at the top o
the ripple) is approximately 1.4 times g,
rm.s secondary voltage, less two dioge
drops. This is to be absolutely certain that
the input to regulator will never drop belgy
the minimum necessary for regulation,
typically 2 to 3volts above the regulateq
output voltage, else one may encounter
100Hz in the regulated output.

(b) Filter capacitor: is chosen large enough
to provide acceptable low ripple voltage,

" with voltage rating sufficient to handle the

worst case combination of no load and high
line voltage (240-260r.m.s).For the +0 volts,
1 amp regulated supply, contending with a £
10% worst case line voltage variation, it is
ideal to keep ripple to less than 2 volts peak
to peak (pp). (Horowitz and Hill, 1995;
Tokheim, 2004; Mechta and Mehta, 2004;
Theraja, 1982; Ali, 1998):
av- 1
a C

1

where V is the Voltage applied to the
Capacitor and C is the capacitance of the

Capacitor
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peak =10 = Peak rvipple 1 "
o 2

|
o period ==
T = /

f= frequency = S0H;
¢ = capacitor value

| = current = Lamp

for bridge rectifier  (Because the negative
pait of the sinusoids is taken into account)

= 2x50HZ = 100H;
. |
Therefore, T'= — = 0.01s
0o 0N

For 2 volts pp,

2 = 7ﬂ = I_T_
dr C
2= ().()lxl'—0
C
C= 0.01x1.0
2
C = 5000w

In choosing capacitor value, 20 %
olerance 1s always allowed. An oversize
capacitor not only wastes space but also
increases transformer heating by reducing
the conduction angle. Therefore 4000uF,
25V is a minimum size choice (Horowitz
and Hill, 1995; Bartelt, 1997; Boylesstad
_and Nashelsky, 2002; Theraja, 1982)

(¢)
the popular IN 4001- IN 4007 Series, rated

at 1 amp. with reverse breakdown voltage

ranging from 50 to 1000 volts. Full wave
rectification is better in this respect, since a
greater portion of the transformer waveform
is used. (Horowilz and Hill, 1995; Floyed,
2002; Sclater, 1999).

(d) 7806 IC regulator ; is chosen because
it can provide up to lamp load current and
has on- chip circuiting to prevent damage in
the event of overheating or excessive load
current; the chip simply shuts down, rather

|
-
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2002, [Horowitz

.ll.
Y ly module

yower supp
) g, 4 helow.

than blowing! uu'l‘(l"lt
and I, (995). The |

cireuit diagram is shown 1l

: 1 R 117 |
il

O e O
MAINS
T
e
Hg4;Puwef Supply Module
Design of System clock Module
System Clock:  This is an astable

Diode rectifier: Typical of rectifier is

41

multivibrator operating on 6V and a period
of 12.5 seconds. Therefore 555 timer can
perform the function. For a 555 timer as an

- astable muitivibrator, the operating period

equation is: '
T =0.6939%(R, +2R,)C;
(Ali, 1998; Tokheim. 2004: Joseph and

John, 1968; Theraja. 1982; Horowitz
andHill, 1995; Boylestad and Nashelky.
2002)

Where R1 and R2 are timing resistor and CT
is timing capacitor
For the system clock ( IC 10)
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(R IS -
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Fig 3 Svstem Clock
Using the values in cquation (1.3)
12.5 = 0.693(2.2410° + 21 241 e,
=1.525x10°C,

12.5
C< = - O
- L2526.010
=8.19x10™
Ce = 10uF

Moving Display Scanning Clock: This is

also a free running multivibrator synthesized ..

with 555 timer By Eq. 3

‘

il\"”\'-. Miyy
IS§N )«
aal e, ,'.””

Seanning period 7= U.h‘),'s(h'; |

‘}‘"'Jr
7 &) $ 3 /
I‘,I = 12/\
('lf = (']
Therefore., 7= 0.693(12y]()" ;uy;imw
=9979.2(, ‘

C, = 501x10
C, = 50ul" = 47 i

kg g g, g (ol

During clearing mode C, will be ) STy

With ¢
, . C,C, .
Therefore, ¢, :F—iz—-(/\h. 1998: Boyley,
 +C,

and Nashelsky. Sclater, 1999)

With a clearing frequency of

IkHz clcuring
period is therefore 0.001

Therefore, 0.00] = (0.693 R+ 2R, Q_(_,
- CFC
0.008= (0.693(12410° + 241 2117,

Loo2v10 7 = GC
G+,
CC, =1.0024107 G+ 1.002x107' ¢
But ¢ = 47 b
ATO™C, = 1002010 7 417410 4 1000
468995107 C, = 470994410
Cy = 100410 7
C,=0. i
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plink  clock=r  This g
multivibrator with a period of

Using Eq. 3
T =0.693(

an - astable

WO seconds,

R +2R, )G,

R =R,
Here Ry =R,
¢, =G,
putting R, = R, =20k T = 2secy ,
2
4§ 3 53
X
Zics 7
3 MW g
-1 |

S

LoD an
I _!T_ IuF L
Fig” Blmkmg Clock

Therefore 2 = 0.692(20x10" + 40x10%)C,

= 41580C,

2
741580 |
C, = 48uF = 47ufF e

’ . "
Ly L AN L T '

Now,, 2007
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2.03 Design of Display Module: This consist
of the output registers TTL 74104 Aerics.
series of power switching thyristor type Bl
151 serics as shown in Frg. 8.

(el
DEPAETME N T OF PR O DUCTI ONW TECHHNOL o]
:'E)Jl "L ’ NL ; "[ ]
_[_1|.‘, s N Em

1_, =

220V4C I .

MAINS 1«

‘ 3¢ 011213 34 5 ¢ winn Y
FEEET T T 1o s 13 Yol b 16 e
'N'miu 7"1139 u 7 12 8 5 M7 12 & % W7 “b,,l 1!01

Vi o5 9 1|o 7 1 L L T

A AN SRSy S Y
CEVER Y VK )@(‘@
AN AN et *

SE—_)

s

Fig.$ Display Module
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mences with the words cop;,

afiern com
!:;:“;:HSL‘L((I)“C"CC' (hat is ]..:”.I"c't (han “I’L‘Hing
(he inscription in letlers 1018 :\luglt 0 worq
After cach word the _s:y.%il.!ln pauses for afyy,
e second before lighting the next worg
When cach word is spell it remains op
(hat after the last word the whole inseripgi,

femains on once again for an obscrver

Result and Discussion
System  Operation
Generation .

The arangement of the thirty twe
a sienboard is shown i
am of the complete
«. The operation

and  Pattern
0-

[etier inseriptions on
Fie. 9. The circuit diagram

system is shown in appendi .
i such that when the system 1
sequentially spell the letters from
1o the end. At the end of
for about two seconds, indi

put on it will
beginning

cating the end ol

cach word it pauses

et completely It rcmuips on for ahoy,
g seconds and gocs off, again marking (.
end of the second  patier. In the thirg
patern the word-spelling mode continyeg

interp

the word before continuing wlilh..lhc nexl palieh 4 afier abou 8 Sl e
or each letter is lit it remains and g
word. Whenever each leter 1s 11t It - O 80 4 such that the wi
on until that particular pattern is over. At the byhlﬁimﬂ ::hff:)lﬁ L off for aboul six “:](l):f
)  will remai words [lashes O d S e
: . pattern all the leters will remain = ' '
endf e peleln ™ in its fourth pattern. In its Nifth and finy)

conspicuously lit and displayed completely

attern, the whole inscription comes on ar 5

for an observer to interpret. When the last p _ .
i the whole -~  go and remain on for about 12 scconds, A

letter in the inscription is L,
system stays on for aboul five seconds
before going off, thereby marking the end of
the first pattem of the display. The second

the end of this patiem the system s
completely reset and the patterns commence
from the beginning,

all over again

DEPARTMENT OF PRODUCTION TECHNOLOGY

Fig. 9: The assembled electronic signboard.

Letter Spelling Mode: When the system is
put on the system clock unit (IC 10), which
is a free running multivibrator synthesized
with 555 timer and operating at a period of
12,5 seconds, is automatically activated.
Whether the clock output is low or high the
pattern decimal counter (IC 9) has its
decimal *O" output which is on pin 1 high.
All other decimal outputs of the counter arc
10\4\'. Output of gate 3 of the pattern logic
chip (IC 12) is. by connection from the

and the transistor therefore saturates. The
junction m of the moving display scanning
clock is accordingly grounded. This clock
which is also activated on system switch on
has two operating frequencics; a spelling
frequency of 2Hz and a clearing l'requenc;f
of 1kHz. As the junction m is grounded the
frequency components in the circuit will be
RI, R2 and CI and hence the clock (e 7)
scans the output registers (ICs 1,2,3.4 and 3)
and the pattem register (IC 6) at a spelling

patiern decimal counter, high thereby frequency of 2Hz
[?mwdmg one condition for the bottoming of By conncétion from patt lecimal
A it the b ‘ pattern decima
. 1t15;C]C(!:.§1)]L1}f .SLd‘l'lI]ll]g clock counter the oulput of the logic sate 2 of the
y sclection transistor  QIl.By logic chip (IC 11) is hi “The data i
g I ) is high. The data input

conncction from the pattern decimal counter
output of gate 4 of the logic chip is high and
inverted by the inverter, presenting lhc; same
transistor with a low condition at the emitter

44

(pins 1 and 2) of the patlern register are
loafic:(l high, ready for transmission to the
l‘eg{srel"s oulputs. The system is now said (o
be in letter-spelling mode. As the scanning
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clock runs. the output of the ¢

a0 high lrom lefl 1o right. 'l'hculmm N
the first register enables (e «
which does the same 19 ),
which does the same (g the

and so on tll the lag output of

register (1€ 5). The outputs of th‘lu.: |
l.Cgislcr‘ also go high from left 1o :i“]lw.mcrn
the registers together feed the oy bd].!' A”
The load and rhe drivers shall pe cnml'lw-m.
later. Sidered

gisters
SLoutput of
Second register
¢ third regjsier
lourth e
urth register

_ th!] the l”'-“'E pulse from the sysiem
clock comes the decimal output (pin 5)
of the dccmm.l patlern counter goes hieh and
the 5.\'51,C_1’ﬂ Sll_” remains in the letter slgellinn
mode. The first two decimal outputs m'z
allowed to control the first pattem spelling
mode because the system clock period is noci
enough o accommodate the time it will take
to spell the whole letters and the period
cannot be increased further to avoid undue
of time length when the pattern register data
is clearcd alter cach pattem. The pauses
alter each word occur by floating one other
following terminals after cach word.

When the clock seconds pulse comes
the decimal output “2" (pin 6) of the counter
is high. By connection gate 4 releases the
emitter of Q1 and hence the junction ‘m’ is
accordingly released from ground. Gate 2
loads in zero at the data inputs of the pattern
register. The display scanning clock now
runs al a clearing frequency of 1kHz.

Thus all the outputs of pattern
reaister (IC 6) go low, putting the load off.
The system is now in the first clearing mode
(CL 1) and stays for 12.5 seconds as dictated
by the clock. thereby marking the end of the
first pattern.

First word spelling mode: The second
pattern is spelling of the inscription in
words. When the third pulse from the system
clock comes, the decimal output ‘3° (pin 9)
of the decimal counter goes high. As
explained in the hrst patiemn the junction m
of the scanning clock is grounded and the

45
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clock once again runs at d scanning
frequency of 21z, The data inputs ol the
pattern register again see logic high level.
Remember that the contents of the output
registers have not heen cleared: only that of
the pattern  register. By connection
individual words are permanently tied to the
individual and corresponding output of the
pattern register in sequence. Therefore as the
scanning clock runs the words are put on in
sequence because the coming on of any
output  from the pattern register puts a
whole word on since the output register are
still high at this stage . The pauscs alter cach
word are caused by floating a terminal after
cach word. After the last word the whole
inscription stays on for 8.5 seconds.

When the fourth pulse comes the
decimal output ‘4" of the pattern counter
goes high and every other output of it is low.
By connection the junction m is again
released, causing the clock to run at a
clearing frequency of 1kHz. The duta inputs
of the pattem register are also loaded low.
As the scanning clock runs, the outputs of
the pattern register quickly go low. pulling
the display off. This is the second clearing
mode (CL2) of the system and that marks
the end of second pattern. .
Second word spelling mode: In this third
pattern the system is designed to continue its
word spelling mode as described in the
preceding section.

Alter about 12 scconds the sixth
pulse from the system clock comes and the
decimal output ‘6’ of the decimal counter
rises high. The decimal output "5 retums
low. For the moving display scanning clock
(o maintain a high clearing fiequency ol
IkHz the high decimal output ‘6’ is now
transmitted to gate 3 of logic chips and
therefore its output goes low, rubbing Q1, of
its base voltage and hence junction ‘m’
remains high. By connection the inputs of
the pattern register again experience  low
logic level. As the scanning clock runs the
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pattern register outputs  quickly go‘-k?:i'ii
putting the display off and the system Is §&
to be in the third clearing mode.

Blink Mode: In the fourth patiern the
display blinks every 2 seconds fol nl)_oul
125 seconds. When the seven pulse from
the system clock reaches the decimal pallcrn.
counter the decimal output ‘7" of the .comjtei
rises high. By connection. the juncl.lon m
of the display-scanning  clock is  still
released. The data inputs of the pul.lcrn
register are loaded high. The pattern regm-[er
mﬁpuls now quickly go high. But the high
decimal output is applied to the base of Q2,
saturating it and this grounds pin 1 of the
whole system blink clock (IC8). The blink
clock is consequently  activated (o run at
the period of 2 scconds. The output of blink
clock is applied to the reset lerminals of
the whole system registers and therefore the
registers are reset every  two seconds
pulting the whole system off and on. When
the pulse level is low the registers are
resel  because low- level condition at the
resct terminals of these registers  resets
them. When the pulse level ig high the
register’s  resel lerminals are released and
the scanning clock quickly scans through the
regisiers, putting the oulputs high quickly
and deceiving (he cyes into seeing a one-
time display.

f\l(lv_. ?("”
I’q.an ]ﬁ‘)(] Ir‘”“

Full Blast, and Reset Mode: (), fece;
the eight pulse from the sysien, Clogy
imal output “8" of the decim.g e
decimal output ma .
goes high. Decimal output 7 N0W b,
low, disabling the blink clock 44 f

. : P i " . 5|Nhin“
ceases, in which case the whole e

o '] b
Tt 1on

stays on steadily for about |2 secongs \
5. Ay
ay SCannip,

this juncture the moving disp]
clock still maintains a high I-I.C(I“L:”CV ULI'
IkHz, but unlike the clearing mo,. Gite
of the pattern register logic chipg louc[;hj,,f]
to the data inputs of the patter, rcms{;
The scanning clock therefore C;.uxgs th;
data to quickly sweep through the egister
deceiving the eyes into secing (e wor(lxj
coming on al a time because of the hjg,
frequency. i
The system enters into the  regey
mode at the expiration of (hjg patter
which occurs when the ninth clock pulse
comes, causing the decimal oulput =9
go high. The high state appears al the reset
lerminal  of  decimal  counter thereby
resetting it. The same high state appears A
the base of the registers reset transistor Q3,
saturating it and bringing the reset terminals
of the registers low and hence resetting the
whole registers. When (he whole system is
completely reset it starts all over again
from the first patiern. Table 1. below helps
Lo c_;larii'y the conditions ol various units at
various patterns.
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Table 1._Conditions of Various Units o Various P
———8 A Various Patterns
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§/NO System | Moving Output —
‘ g v _
Clock | display register’ Pattern Blink Decimal Action _!
o o N ot ef g
clock output register clock counter i
- frequency oulput stale high |
0 Zero 2Hz Go hieh Gohi ‘ (Ey)_lll - |
ulse in “Cq:e o high Inactive | ‘O Letter spelling |
— T e : nce | in sequence le (1S :
I First 2Hz GO hiuh R 'l. - - ”M‘JH
pulse R emain Inactive | ‘1 [etter spelling
I . In sequence | high e (1S2) |
2 Second | |KHz Remain higl Gb . mode (182)
sl gh} Go low [nactive | ‘2’ First clearing j
Th' “ 2K Fa— n SGCIUCHCC IT\()L]C(CL.?) |
3 Irc 2Hz Remain hieh | Go hi - ; B —
pulse & o high Inactive, | *3 Word spelling |
—— - In sequence mode (2S) |
4 | Fourth | Go high Remain high | Go lo ek RS ——
pulse | in sequence = ow Inactive + Second ;
|‘ ; qiishice in sequence clearing !
|
= mode  (CL2) |
5 F]f[h 2K . ~ a1 * . - " — e ——
' o Hy Remain high | Go high Inactive | ‘5’ Sccond |
| puis in sequence Word spelling |
___-—1 - - . mode (3S) ‘
6 i Sixth | IKHz Go low i Golow Inactive |6’ Third clearing |
| pulse sequence in sequence Mode
I (3S) |
7 QSeventh 1KHy Go low Go low Active “r Blink :
” . |
| pulsc and high and high | and mode (45)
| frequency ‘
| of 0.5Hz '
(= = - : - ; = T ‘
8 | Eight | IKHz Go high Go high Inactive | ‘8 [Full blast ,
' pulse in sequence | in sequence mode (5S) ?
9 | Nincth | 2Hz Remain low | Remain low Inactive ‘o Reset mode |
| pulsc (R) ,
] __J _AE
Conclusion participate in the sequential advancement in
In  conclusion, the design and technology rather than jumping to what the
implementation of thirty-two out put developed countries dumps on us. In so

multiple patiern mov
successful using disc
ICs. In depth understandi
characteristics of these componen
the satisfactory and efficient per

the system.
Sinc

arising  from

microelectronics

this  work

industry

ing display system was
rete components and
ng of the electrical

ts ensured

¢ the feasibility of the product

has been

demonstrated it is pertinent for developing

countries like ours 10 establisl
to enable us

1 indigenous

formance of

47

doing we will be able to [lashion out

customised technology that will suit our
peculiar need. This will further develop and

advance our indigenous technology and put
us on the path of competition rather than
dependence; dependence in this context is

perpetual slavery.
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