ese¢arc ournal o 1€ ClEIICes : - 5
M@Wﬂl Research Journal of Applied Sciences 2 (4): $22-529, 2007
u Bl o \fedwell Journals, 2007

Segmented Display for Alphanumeric Bangla, English and Arabic Characters
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Abstract: On the era of globalization multicultural, multinational people are working under the same roof. As
a consequence sometimes it becomes necessity to display the delivered information into Multi-languages. This
study presents a 32-Segment display model to display Multi-languages characters such as all alphanumeric of
Bengali and English and Arabic numerals. Tt is well known that 7-Segments display model is used commonly
to display the English mumerals from 0 to 9. A 16 segment display 1s used to display the English characters.
Many researches are going on to display the Bengali and English alphanumeric by a single design. But
unfortunately, in our best knowledge, there 1s no proper model exists to represent both Bengali and English
alphanumeric. In this study, we propose an excellent 32-Segment display model which is not only successful
to display Bengali and English alphanumeric but also become successful to display Arabic numerals.

Key words: 32-Segment display, Bengali alphanumeric, Arabic numerals

INTRODUCTION

In this study, we proposed a 32-Segment display
model for displaying Bengali, English alphanumeric and
also Arabic numerals. The effective segmented display for
displaying Bengali digits and characters is a new research
area for researchers. Lot of researches is going on in this
new field. Sabbir and Momra (2004) proposed an 11-
Segment model for displaying Bengali digits. But the
design had some problem like, the segments were not
uniform in size (Niaz et al, 2003) and the segments
mtersected each other. Rahman et af. (2003) also
proposed an 11-Segment display model for displaying
only Bengali numerals. The model comprises of almost
uniform sized segments and no segment intersected
between each other. Arefin ef al. (2004) designed a 24-
Segment display model for displaying Bengali digits and
characters. They considered all characters available in
Bengali language. Tslam et al. (2003) designed a 17-
Segment display model for displaying Bengali vowels
only. Besides recently some other works (Hossain and
Ashfaq, 2005; Sabbir and Serazam, 2004; Hossair, 2003.
Mahmud and Rahman, 2003) done on Segmented display
methods. As per our concern 1t was the first segmented
display model for displaying Bengali vowels. Before that
only dot matrix approach was used in that purpose. As
per our knowledge, no work has done for displaying both

Bengali digits and characters into the same segmented
display model. Considering these entire practicalities we
become motivated to design a model which would be able
to display both Bengali and English digits and characters.
In addition the proposed display model has the ability to
display Arabic numerals into the same module.

The proposed 32-Segment display model indeed
claims some sigmficant features: Firstly, it 1s designed in
such a way that out of 32 Segments no two segments
were intersected each other; Secondly, it looks very
compact i.e., takes less space to implement; Thirdly, it can
display three languages; Fourthly, most of segments are
linear, Finally, it has a symmetric look which seems
atlractive.

From the above discussions, it can be concluded that
thus model will be easier to implement in hardware. Besides
it will be also cost effective due to the fact that it can
display all Bengali and English alphamumeric and also
Arabic numerals. Besides its symmetric, compact, non-
interceptive segments, make it more understandable. In
the 32-Segment proposed model, 3-bit used for selecting
the category of the character 1.e. whether the character is
Bengali numeral, Bengali vowel, Bengali consonant,
English numeral, English character, or Arabic numeral.
And another 6-bit is wsed for identifying the exact
character or digit corresponds to that category. In the
following study description of proposed model, different
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Fig. 1: Proposed 32-Segment display model

characters and their corresponding representation in
proposed model, required active segments for different
characters,
circuits etc.

essential Truth Tables, necessary logic

PROPOSED 32-SEGMENT MODEL

In this study our main objective to display both
alphanumeric Bengali and English and also Arabic
numerals. Figure 1 represents the proposed 32-Segment
model and also mentioning the 32 individual segments
(8, to S;;). The following section furnishes how this
32-Segmented model displays the different characters
from different languages.

MULTILANGUAGE CHARACTERS AND THEIR
LAYOUT PRESENTATION

To implement this model, first we arrange the
segments in such a way that all Bengali and English
digits, vowels, consonants and Arabic numerals can be
represented by this model. Thereafter, determine the
individual character and its corresponding activated
segments for all of the characters. Finally derive the
required logic circuits for different characters and draw
the block diagram.

Table 1-4 represents Bengali Vowels, Bengali
Consonants, English Characters and all Numerals
(Bengali, English and Arabic) by proposed 32-Segment

Display Model.
DESIGNING REQUIRED CTRCUITS AND DIAGRAMS
The study shows the layout representation of

32-Segment Display Model for different characters. In this
study we would identify the activated segments those
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Table 1: Bengali Vowels represented by 32-Segment display model

Model T 7
N~
tatat
<y
Char. Pattern Char. Pattern
A \ F ‘(‘l_l
A N
B 7 G ffl
o I
— =:
c - H 7
~~ _
-
D A I /7
-2 S
E L~ 1
v

—

Notes: In this study Av is not represented. To represent this character it
needs another segment. So, if one more segment adds at the right side of the
32-segmrnt model then it will be possible to display Av character

Table 2: Bengali Consonants represented by 32-Seement display model

h E@

Char.  Pattern Char. Pattern Char. Pattern
K FI:\ X | i !
\J L/ N
L M v g i ~A|
cJ o ¢
M <™ 7 ¢ A k CE'
7 \/ I
N 1 | 1 A
Z | - (- ~
—_— - I
8] \\-i7 I_‘ m “I
P E a J'_ n \_[_ ]
Q | b I I
) il ¢ !
—— | _
R ¢ Il I
o 0 L
8 d YR /r\l
[N A N
T KD e 7' r I/
5 G <
N
-, —_
U 1 f s g
L] w7 \\
\ .
I \/
(DD I~ N A
w o 7h h 1 (D
{\9 \\| B \_/

will are required to display the different characters
and numerals. Table 5-10 show the active segments for
Bengali Vowels, Bengali Consonants, English Characters,
Bengali Numerals, English Numerals and Arabic Numerals.
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Table 3: English Characters represented by 32-Segment display model

Table 5: Active Segments for Bengali Vowels

Moadel

Char.  Pattern Char. Pattern Char.  Pattern
A /L]I I | 8 I:_ or
p \J 1
e —_—
B [q K v T |
! A !
N i
c (P L U I

F 0 Y X N7
\\./j //\\
G (% P (] ¥ \Y’
e
1 - —_——

5| _ £y 7

| | ° X L//_
o R H

| N

Table 4: Bengali, English and Arabic Numerals represented by 32-Segment

display model
Model
Bengali numerals English numerals Arabic numerals
Digits pattern pattern pattern
L)
0 T ]
. L a
1 ™ | |
©/ | !

-z 2 ¥

=] .

-

/

Y
|
|

4 7 l_% <T
Q“ —_ <:ﬂ

’ (\ﬁ Ej ()

" 9 = 4

7 C| 7 NS

8 k7 —_ /\

SR = R

After identifying the targeted segments for
corresponding characters it would be urgent to derive the
Truth Tables for different character sets. Table 11-16
show the Truth Tables for Bengali Vowels, Bengali
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Char Segments activated

So 81 85815817, 81582485825 82085 8

81 85 85 815 Su 824855 835 S S0 B30

31 8y 85 813 817 8y 8as 826 S0 83g

32 810 817 S1g 824 S5 53z 52083083

82, 84810513 S17 81z 534 825 Sax $2083083;

8y 8y 85 815 81y 815 815 85843 83 829 855 Sig
S5 814815 823 836 Sy

82 85 81y 814 8158z 836 85

17 853 815 836 80 8

Sn 8¢ 816917 83 895 835 820 S

“—moEmgaw e

Table 6: Active Segments for Bengali Consonants

Segments activated

Sl SE Slﬂ Slg 822 SZ4 SES Szﬂ SZT SE@ SZD

SU Sa Sj Sﬁ ST SIU Sll 812 SIS SzU 826

S 81 82 S5 8¢ S1p 821 Saa Sp5 S
8081828858657 S12 812 820 Sa1 S5 8282080831
8135 86510 516815 S25 828208533

SISZ SﬁST Slﬂslﬁ SIESEESEDSEI

SISZ SﬁST SESID Slﬁslg SZZSED 831

SD Sl SZ SID Sl7 SIX S24 SZ7 SZXSZQSEDSEI
S 81 82 87 810 815 818 Sx Sz 825 Sap Sae8ne
85814 817 812 82 81 855 826 87 Su

8y 8537 83310 814815 8niSys Syg

Sll Sl? SZI SZ4 SESSZﬁ SZQSEDSEI

SISZ SID Sl? SIX 824 SZT SEXSEQ SEDSEI

SISZ SID SIX S22 SEDSEI

8182 84810 812812 814812

8182 817 81z 824 825 8825520850841

By 8y 84 85 35 37 8y 511 812 813 8y

SISZ S7SX Slﬂslﬁ Slg

Sl SID Sll SIX SEQ Szﬂ SZTSZXSZQ

Sl S4 Slﬂ SIZ 813 Sl4 SIX SZD SZZ

81 S10 814815 Sia 821 S 87 8

81 85 810 S11 813 814 15 810 Sz Sz2 824 S5
By Sy 85 845 8178y

Sl SE Slﬁ SIX SZS SZT SZXSEQSEDSEI

Sﬂsl 82 ST SID Slj SIX SEDSEESZESEESZQ

SD Sl ST SIDS15 Sl7 S23S25

S 81 87 Sy 814845 817 82

8081 82 87 8 Si7 815 824878

8031 8585 815 547 8y

SDSISE STSlﬁ SIX SZD SZ4 825 SZﬂ SZT

Sp 81 87 85810815 Si7 833 824525

8y 83 8587510 845 51382 833 S5 Sy

Su 81 82 84 85868: 811 812 817 S12815 801 Sz 8y
81 83 810 814 817 81z 24 8282685085

By 8y 8 814812 8y 33053

SD Sl ST SID Sl4 Slj Sl7 823825

Sl? 818823 SZSSED

Slj S18819 S23 S25

817 81282853 8358w

EommeTosg T ERme an s ) NLdMECOARBOTOAECRQ
=

Table 7: Active segments for English characters

Char. Segments activated

S 87 8585 Siz 816 817 8

8, 8585810 814 815815 8198 83
817 812835 a6 Sz7 82z Sap S
812 S22 824 825 S0 8

8, 85 810814 815 815 8

81 810814 816 815 S

S16 825 826 Sz Sog 8a0 Su 83y
858,810 812 814 812 S Sy
S0 81481z S

85 810 812 S22 Sz Sy

85 810 814 815 815 812 85585
858485

S 8384 87 8p 811 817 81e
8,8:8,8:,8,8:8,8,

ZZrA--Ia=Egawn s
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Table 7: Continue Table @: Active segments for English numerals
Char. Segments activated Char. Segments activated
0 824 825 25 327 83382552083 0 SuS18:8:8,8:8:8,
P So 81 82 81p S1a 815 S1z S 1 810814813822
Q 815 823 824 835 836 827 82885582083 2 808158284 85858581281 6820
R 808,85 810814815815 81582185 3 o818, 8586 87 8:81684
g S1 8285 85 8687 52512 S1s San
4 848587 85812816 820
T 8182810 814812822
u $5: 84858, 8 5 8,8,8:858:8:8:818168
IRERFIRERTS
v S384 S9S13 SITSEI 6 SISZS3S4SSSﬂST SK Sll Slﬁ SED
w 8082848781385 8y 8z 7 518, 85 Bia 817 8
X S5 811815 S15 817 816821 Sas 8 So815259354553657 Sg S12 815 S0
Y SB Sll Sl4 Sl? S[g SZE 9 SUSISZS3SSSﬂST SK SIZ Slﬁ S2EI
7 S182 85 8 80815 817 Sy
Table 10: Active segments for Arabic mimerals
Table 8: Active segments for Bengali numerals Char. Segments activated
Char. Segments activated . 816817 824 835
0 824 825 S26 87 828208085 \ S10814 81z 8n
1 SEQ SZE 824 SES SEDSEI Y SU SS 810814 Slﬁ SIS S22
2 Sl'i S21825826829830 884818180 848
v 4 512 316515520 Sg4 Sa7
3 817 81z 824825 8268268585
3 S15 S 8258268 Sz
4 817 810821 83 82582682810
0 821 83 824825826 827 82583
5 817 813825 835 827 S S82085
6 817 813824 835820830 83 K S4S10 S181881587 Sz
7 814 8128 822826827 Y 8y 818181
8 SE Slﬁle SEZSED SEI A SIE S15S21S23
9 821803 894895840 844 i 514 81281082 Sas Sa7
Table 11: Truth Table for Bengali Vowels
Chm]SLSLSLAAAAAASSSSSSS SIS S S| S S S| S| S S8 32| S| S 3| S
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Table 12: Truth Table for Bengali Consonants
Chaf[ SL | SL | SLi|A A A A A AY S| S| S| S| S| S| S)S|S|S| S S| S |S] S| S| Si| S| S| S| S S| Se| S| S S| Se]| S| Se]Ss]Ss
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Table 12: Continued
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Table 15: Truth Table for English Bengali
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Spy
T
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Fig. 2: The 32-Segment display block diagram
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To determine the block diagram of 32-Segment
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Now try to identify the standard Sum of Product
(SOP) Expressions from Truth Tables. After simplifying
the expressions the minimum SOP expression for different

segments (using K-map) will be as follows:
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Table 16: Truth Table for Arabic Bengali
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selecting 6-bit and corresponding different segments

status.
shows the block diagram of the proposed 32-Segment

look mto the mput characters identifiers (SL,, SL,, SL,, A,,
Display Model.

display models 13 the only remaining task. To do this first
AL AL Al Ay Ao and their corresponding

Consonants, English Characters, Bengali Numerals,
required to display the targeted characters. Figure

For Bengali Vowels the segments SOPs are

English Numerals

Tables
S,=(0,1,2,5)

S, =(0,5,9);
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CONCLUSION

In this study an innovative and unique 32-Segment
display model proposes to display for Bengali and English
alphanumeric and Arabic Numerals. In this research, we
not only propose the layout but also determine which
segments will be active/inactive for displaying a particular
digit or character and finally develop the Truth Tables and
Boolean Expressions in minimum SOP form and Block
Diagram. As per our knowledge this is the first segmented
display model that 13 successful to display characters in
tri-languages: Bengali, English and Arabic. The
compactness of the design, required small space and
mtersection-less segments make this design novel and
convenient. Since the model covers three languages, so
ultimately its implementation will be cost effective due to
its diversified utilization. Besides, the display quality of
the characters is also significantly impressive.

It is well known that segmented display model is a
new research area, so it 13 expected that this mnovative
display model will open a new dimension to research on
displaying Multi-language characters by a single display
model. In future we believe that tlhus model will be
extended for displaying more languages characters.
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