Digital Techniques (313303)
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al No.8: Test the output of BCD to 7 Segment Decoder using Digital IC for the

given inputs.

Practical Significance
BCD is an abbreviation for binary-coded decimal. BCD is a way of represer

numbers in binary form. The IC takes a 4-bit BCD input and converts it into the

corresponding 7-segment display outputs. It is used to display decimal numbers.

qting decimal

Industry/Employer Expected Outcome(s)
Students will be able to test the functionality of the digital circyits/system.

Course Level Learning Outcome(s)
Develop combinational logic circuits for given applications:

Laboratory Learning Outcbnié(S)i : B
1. Construct and test BCD to 7 segment.using Digital IC.

Relevant Affective Domain rcL‘l\t\\e’d‘}out\conle(\s)‘
Identify PIN configuration of IC.

Handle the components and equlpment car efully
Follow all safety precautions.

Relevant Theoretical Backﬂround
A decoder is a combinational circuit that connects the bmary information from ‘n’ input lines

to a maximum of 2n unique output lines. The IC7447 is a BCD to 7-segment pattern
converter. The 1C7447 takes the Binary Coded Decimal (BCD) as the input and outputs the
relevant 7 segment code A seven segment decoder is an IC decoder that can be used to drive
a-seven segment indicator. There are two types of 7-segment digital dlsplay 1. Common
anode display (CAD) and 2.common cathode display (CCD) Each decoder driver has 4 BCD

inputs and 7 output pms (a to'g segment)
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- Fig. 8.1 BCD to 7-Segment Decoder
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Common Cathode Display (CCD):
Common cathode has all the cathodes of the 7-segments connected directly together to ground

(Logic 0).The individual segments are illuminated by application of high (Logicl) signal to
the individual anode terminals. For common cathode LED displays the ICs are  IC 7448, IC

74248,1C.7449 ctc. arc uscd.

a b ¢ d e f g dp
COMMON
CATHODE

Fig. 8.2 Common Cathode Display (CCD)
Common Anode Display (CAD): o =

Common anode has all the anodes of the 7-segments connected together to VCC (Logic
1).The individual segments are illuminated by connecting the individual cathode terminals to
low (Logic0) signals to the individual cathode terminals. For common anode LED displays
the ICs are IC 7446, IC 74246, IC 7447 etc. are used. s n

COMMON
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Fig. 8.3 Common Anode Display (CAD)

Courtesy:( https://arduino.stackeXchange.com/questions/ 16858/ leds-difference-between-common-
anode-and-common-cathode)

IC 7447(BCD to 7-Segment decoder IC)
IC 7447 is BCD to 7-Segment decoder IC whose output is active low depending on the
corresponding BCD inputs so it is used to drive common anode 7- segment displays.
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Pin Name Description

D,C,B,A BCD inputs

atog Omntputs

LT Lamp Test

RBI Ripple Blanking Inpnt r
BI Blanking Input

RBO Ripple Bianking Ontpnt

: I'lg 8 4 IC 7447 pm dlagram

IC 7448(BCD to 7-Segment decoder IC)

IC 7448 15 BCD to 7-Segment decodex IC whose ‘output -is active high depending on the

corr espondmﬂ BCD mputs 50 it is used to drive common cathode 7- segment displays
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IC 7448

Fig. 8.5 IC 7448 pin diagram
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Vil Circuit diagram
a) Sample Circuit
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For normal functlonmo of IC 7447 Pm number 3 4 5 should be connected to logic 1Vce
Courtesy: (http: //www bla“’ltoff com/2015/ 10/bcd to-7- segment decoae driver/)
Fig 8.6: Circuit Dlaoram :
b) Actual circuit
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Resources Required

i; Name of Resource Suggested Broad Specification Quantity
1 .
1 Digital Multimeter | Digital Muitimeter: 3 i/?:?igil dispiay. 2
. - Tests a wide range of Digital I1C's such as
2 Digtial SRS 74 Serics, 40/45 Series of C M()S 1Cs. !
3 DC power supply | +5 V Fixed power supply . I
4 Breadboard 5.5em X 17 cm I
5 1C 7447 or 7448 | Each
Com 1
g | Sommonanode. . |ye pnp so7/LT 542 |
7-seg Display
7 Common cathode IC LT 543 i
7-seg Display
3 Connecting wires Smgle strand 0. 6 mm Teﬂon eo/tmg As required
¢ Resistor IKQ/MBOQ e, As required
X Precautions to be followed
1) Check IC before uSes o : :
2) . Set powe. supoly to 5V (Vanable DC Powe1 Supplyl before connecting.
3) Clh,Cr( ail the conneeuons as pe1 cncuxt dxagram
X Pr: ocedur »
i Test the IC usmg Dloltal IC tester
2. - Make the connectlon as per ﬁg 8.6,
3: Connect different BCD mnuts from 0000 o;l 001 and note down the corresponding
i ! 'n the dxsplay S
4. he outputs. ona 7- segme e
5.5 Connect the +5V” Vee pin of [C d GND pm 1o 01ound
6. Observe the LED (on or- off) for each combmatlon Ol 1nput as Pel truth table
7.5 \/erlfy the truth table
XI Resources Uséd
Sr. S, |
Nro Name of Resource Su"ge@Bl road Specification Quantity
1 \ | —
2 D kel e 1B mekda 31le diai+ chisplay | ¢
Dadtal \¢_decken | T4 Sevies, (moste | )
3 \
Qreadboccsc) Bucm % 11CM |
4 v T
lC TOYT oy uuX ’
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XIII Observation:

Table 8.1: Observation Table common anode display
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Interpretation of results
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XVI Conclusion and recommendation

..............................................

...............................................................

XVII Practical related questions

Note: Below given are a few sample questions for reference TC'lChCrS must

desnon more such.questions so as to ensure the .tchlevemcnt of identified CO.
. Write down the output for the 7-qeom°nf decoder using a common cathode display .
2. Write the functions of pin No: 3 4 and 5 of IC 7448
3. List different types of decoder :
. [Spaee for Answers] ,
Ans 1 : output for the 7 segment d»coder us; ﬂgv a ¢ pmlon catbode d'spl ay

BCD Inputs o v‘ /{SegmentCOdedOutput :
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XVIII Rnfelcnccelqucgcstmm for further reading

https://dec-iitkgp. vlabs.ac.in/exp/7-segment-led-display/simulation.htm]
https://dec-iitkgp.vlabs.ac. infexp/7-segment-led-display/index.htm]
https://de- -iitg.vlabs.ac.in/exp/bed-to-led/theory.html

LN —

https://www.cleclroschematics.com/wp-content/upl(’)ad s/2013/01/7447-
datasheet.pdf

XIX Assessment Schemc

' Pel formance .
‘7 : Indrcators : Weigitage
Process Related : 15 Marks o 60 %
1 | ‘Handling of the components .« , 10%
2 | identification of components.. —— 20%
3 | Measuring value. usmg sultable mstrument P 20%
4 |~ working in teams : : e o 10%
; : Product Related 10 Marks e 40%
5 | Calculated theoretical Values of given componentj L B - 10%
6. ZInterpretation ofresultii = e 2 0 e 05%
7 | Conclusion . - 05%
8 | Practical related questlons e 15%
9 1 Submitting thejournai 111_‘_t'v‘,',: e 05%
| / 106 %
Marks Obtamed
Process related. | Product related Total Dated signature of Teacher
(15) (10) (25)

B N - i




