Bcd to 7 segment decoder truth table

In Binary Coded Decimal BCD encoding scheme each of the decimal numbers is represented by
its equivalent binary pattern which is generally of 4-bits. Whereas, Seven segment display is an
electronic device which consists of seven Light Emitting Diodes LEDs arranged in a some
definite pattern common cathode or common anode type , which is used to display Hexadecimal
numerals in this case decimal numbers,as input is BCD i. But, seven segment display does not
work by directly supplying voltage to different segments of LEDs. First, our decimal number is
changed to its BCD equivalent signal then BCD to seven segment decoder converts that signals
to the form which is fed to seven segment display. This BCD to seven segment decoder has
four input lines A, B, C and D and 7 output lines a, b, c, d, e, f and g , this output is given to
seven segment LED display which displays the decimal number depending upon inputs.
K-Maps: for a:. Applications â€” Seven-segment displays are used to display the digits in
calculators, clocks, various measuring instruments, digital watches and digital counters.
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browsing experience on our website. The combinatorial circuit will be implemented on a
programmable logic device and interfaced to a common-annode 7-segment LED display. You
are likely familiar - very familiar - with the idea of a seven-segment indicator for representing
decimal numbers. Each segment of a seven-segment display is a small light-emitting diode LED
or liquid-crystal display LCD , and - as is shown below - a decimal number is indicated by
lighting a particular combination of the LED's or LCD's elements:. Figure 1. Seven Segment
Display Format. Bindary-coded-decimal BCD is a common way of encoding decimal numbers
with 4 binary bits as shown below:. Decimal digit 0 1 2 3 4 BCD code Decimal digit 5 6 7 8 9 BCD
code Table 1. Binary Coded Decimal Code. Your job for this lab is to design and test a circuit to
convert a 4-bit BCD signal into a 7-bit control signal according to the following figure and table:.
Notice that the truth-table corresponds to a seven-segment device whose display elements are
active low. That is, each element will be active when its corresponding input is '0'. Before
beginning this laboratory, you should read the brief overview of BCD to seven-segment
convertors that is found in Section 6. You will also benefit greatly from reviewing the
digital-circuit synthesis techniques that you have been studying in Chapter 4. In particular,
review the methods for minimization of sum-of-products forms found in Section 4.
Pre-Laboratory Assignment For this introductory lab assignment, you will design a BCD to
seven-segment code convertor. Use the minimal sum-of-products method to derive the logic for
each decoder output a, b, c, d, e, f, g. That is to say that an individual LED segment will light up
when you provide it with a "logic 0. You will need to include the initialed sheet with your lab
report. Your waveform simulation should test all 16 binary number codes. Note that there are
some binary combinations that are excluded from the Binary Coded Decimal format. These
input states should not appear on the single digit display available. Hint: When entering a circuit
schematic in sum-of-products or product-of-sums form, you may find it convenient to form a
'bus' of all inputs and their complements. For sum-of-products you would then have a layer of
and-gates followed by a layer of or-gates. Likewise, for product-of-sums, you would have a layer
of or-gates followed by a layer of and-gates. As an example, consider the 3-input, 2-output
circuit with the following product-of-sums description:. A convenient way to enter this
schematic is shown below. Keep in mind that your design will be different in that you will likely
implement a circuit in sum-of-products form. You derived logic expressions and the
corresponding schematic. And you likely found this to be a tedious - but rewarding - task. Now
you will program an Programmable Logic Device PLD and interface your control logic to a set of
debounced switches and a seven segment display on your breadboard. Programming the
Device Begin by opening your project. Open the schematic file. Last time you compiled this
circuit using the functional SNF extractor. This time you will use the timing SNF extractor. But
first you must select the device. To do this, select Assign Device to bring up the Device window.
You will likely see the following window:. To get it, select Processing and you should see a
check next to functional SNF extractor. Click to deselect and get the timing SNF extractor. You
should now see the following window:. Select 'Start' and you should obtain a successful
compilation. One result of the compilation will be a. Open this file to learn about your circuit.
Within this file you will find the pin assignments for your device:. You will likely have these
same pin assignments. Get help if needed. You can learn other information about your circuit by
examining this file. Save all files to a floppy disk and move to the programming station. Select
Blank-Check to verify that your device has been erased, then select Program. Select Verify to be
sure everything worked. Now your chip has been programmed, and the. You are ready to test
your circuit. Your station will have a fixture that is equipped with a regulated 5V power supply
and debounced toggle switches. Use this fixture to provide the BCD inputs to your controller.

Then connect the outputs of your controller, through a current limiting resistor, to the cathode
of the individual segments of the display. Laboratory Report Your laboratory report should
illustrate your circuit design and document the testing you performed to verify its function. Your
simulation should produce a waveform file similar to the one shown below. After you have
verified that your circuit works, have your instructor initial your Instructor Verification Sheet.
Background Information You are likely familiar - very familiar - with the idea of a seven-segment
indicator for representing decimal numbers. Each segment of a seven-segment display is a
small light-emitting diode LED or liquid-crystal display LCD , and - as is shown below - a
decimal number is indicated by lighting a particular combination of the LED's or LCD's
elements: Figure 1. Figure 5. You should now see the following window: Select 'Start' and you
should obtain a successful compilation. Within this file you will find the pin assignments for
your device: You will likely have these same pin assignments. What is BCD code? In computing
and electronic systems, binary-coded decimal BCD is used to encode decimal numbers base
numbers in a binary form where each decimal digit is represented by a nibble 4 bits. Numbers
larger than 9, having two or more digits in the decimal system, are expressed one digit at a time
using on nibble per digit. For example, the decimal number is encoded as: Each segment is
identified using a letter between A to G as follows:. When creating an electronic circuit we could
use 4 switches to represent these 4 inputs. We will need 7 outputs one for each segment.
Segment A should also be off for the following BCD values which are not used to represent
decimal digits values from 0 to Note that these values could be used to represent hexadecimal
values A to F 10 to Here we will not display anything instead. BCD to 7-Segment Display: Logic
Gates Diagrams We can now convert each Boolean expression into a Logic Gates circuit to link
our 4 inputs switches to our 7-segment display using a range of logic gates. Testing You can
now recreate your logic gates circuit using logic. The extra values that we discarded previously
BCD: , , , , , can be used to represent the extra 6 digits available in hexadecimal:. Get ready for
the new computing curriculum. Find new computing challenges to boost your programming
skills or spice up your teaching of computer science. For example, the decimal number is
encoded as: 7-Segment Display A lot of electronic devices use 7-segment displays Watch, alarm
clock, calculator etc. Boolean Expression for Segment A. Segment A â€” Logic Gates Diagram.
Logic Gates Circuit for Segment A. Search for:. Recent Posts. View more recent posts View all
our challenges Take a Quiz Our Latest Book. View all books. Follow this blog. Email Address.
BCD: Most often seven-segment displays are used to display the digits in digital watches,
calculators, clocks, measuring instruments and digital counters, etc. However to display the
characters and numbers in order to produce the decimal readout , seven-segment displays are
most commonly used. Mostly these displays are driven by the output stages of digital ICs to
which the visual indication of the output stages has to be performed such as latches and
decade counters, etc. But these outputs are in the form of 4-bit binary coded decimal BCD , and
not suitable for directly driving the seven-segment displays. A display decoder is used to
convert a BCD or a binary code into a 7 segment code. It generally has 4 input lines and 7
output lines. Here we design a simple display decoder circuit using logic gates. Even though
commercial BCD to 7 segment decoders are available, designing a display decoder using logic
gates may prove to be beneficial from economical as well as knowledge point of view. Back to
top. The basic idea involves driving a common cathode 7-segment LED display using
combinational logic circuit. The logic circuit is designed with 4 inputs and 7 outputs, each
representing an input to the display IC. The first and foremost aspect of this circuit is decoder.
A decoder is a combinational circuit which is used to convert a binary or BCD Binary Coded
Decimal number to the corresponding decimal number. It can be a simple binary to decimal
decoder or a BCD to 7 segment decoder. Another relevant section is the combinational logic
circuitry. A combinational logic circuit is a system of logic gates consisting of only outputs and
inputs. The output of a combinational logic circuit depends only on the present state of the
inputs and nothing else. To understand the design and operation of these logic circuits, one
needs to have a good knowledge about Boolean algebra and logic gates. A 7 segment LED
display consists of an arrangement of 8 LEDs such that either all the anodes are common or
cathodes are common. Step 1: The first step of the design involves analysis of the common
cathode 7-segment display. A truth table is constructed with the combination of inputs for each
decimal number. For example, decimal number 1 would command a combination of b and c
refer the diagram given below. Step 2: The second step involves constructing the truth table
listing the 7 display input signals, decimal number and corresponding 4 digit binary numbers.
The truth table for the decoder design depends on the type of 7-segment display. As we
mentioned above that for a common cathode seven-segment display, the output of decoder or
segment driver must be active high in order to glow the segment. The figure below shows the
truth table of a BCD to seven-segment decoder with common cathode display. In the truth table

, there are 7 different output columns corresponding to each of the 7 segments. Suppose the
column for segment a shows the different combinations for which it is to be illuminated. The
below figures shows the k-map simplification for the common cathode seven-segment decoder
in order to design the combinational circuit. Step 4: The final step involves drawing a
combinational logic circuit for each output signal. The circuit operation can be understood
through the truth table itself. Thus the number 0 will be displayed. Similar operation would take
place for all other combinations of the input switches. Apart from regular 4 input pins and 7
output pins, it consists of a lamping test pin used for segment testing, ripple blanking input pin
used to blank off zeros in multiple display systems, ripple blanking output pin used for
cascading purposes and a blanking input pin. You may want to double check you Boolean
algebra on some of the k-maps. Yes it is. There is no node drawn so this is just clearly a mistake
in drawing the diagram rather than a logic mistake. Can someone explain me about the common
cathode and common anode concepts? I want to how they can affect the circuit if we used one
after another? In common cathode. Inputs to activate the segments are a logical 1. In common
anode, the anodes are connected and power is applied. Inputs to activate the segments are a
logical 0 ground. The Truth Table listed above is for a common anode, not a common cathode.
To get the Truth Table for a common cathode, flip all the ones and zeros for outputs a-g. You
can create groups of 2,4,8,16,32,64 etc. You missed the 6. Your email address will not be
published. Comments it is so help full for our project,,,,,. K-map for b is wrong. The truth table is
for a common anode display where logic low enables the segment. Inputs to activate the
segments are a logical 0 ground The Truth Table listed above is for a common anode, not a
common cathode. Is there d is right? I cannot make itâ€¦. I am very glad because it is very very
easy to understand. What is the logic behind its bcd to seven segment decorder truth table how
it is made? Above table is for common anode, but the k map is for common cathode. One
mistake was nuruddin said, otherwise it is good and very helpful. It is easy to understand when
the 7 segments logic diagrams are drawn separately for each. Leave a Reply Cancel reply Your
email address will not be published. Change Ad Consent. The Seven segment display is most
frequently used the digital display in calculators, digital counters, digital clocks, measuring
instruments, etc. But, a seven segment display is used to display both the numbers and
characters. These displays are frequently driven by the output phases of digital integrated
circuits like decade counters as well as latches. However the outputs of these are in the type of
4-bit BCD Binary Coded Decimal , so not appropriate for directly operating the seven segment
display. For that, a display decoder can be employed for converting BCD code to seven
segment code. Generally, it has four input lines as well as seven output lines. This article
discusses how to design a BCD to seven segment display decoder circuit using logic gates. The
decoder is an essential component in BCD to seven segment decoder. A decoder is nothing but
a combinational logic circuit mainly used for converting a BCD to an equivalent decimal
number. It can be a BCD to seven segment decoder. A combinational logic circuit can be built
with logic gates which include inputs as well as outputs. The output of this circuit mainly lies in
the current condition of the inputs. The best examples of this circuit are multiplexers ,
demultiplexers , adders, subtractors , encoders, decoders, etc. The circuit design, as well as
operation, mainly depends on the concepts of Boolean algebra as well as logic gates. The
common terminals are either anode otherwise cathode. The designing of BCD to seven segment
display decoder circuit mainly involves four steps namely analysis, truth table design, K-map
and designing a combinational logic circuit using logic gates. The first step of this circuit
design is an analysis of the common cathode seven segment display. This display can be
constructed with seven LEDs in the form of H. A truth table of this circuit can be designed by
the inputs combinations for every decimal digit. The second step is the truth table design by
listing the display input signals-7, equivalent four-digit binary numbers as well as decimal
number. The designing of the truth table for the decoder mainly depends on the kind of display.
Already we have discussed above that is, for a common cathode display, the decoder output
must be high in order to blink the segment. The tabular form of a BCD to 7-segment decoder
with a common cathode display is shown below. For example, the column for a-segment
illustrates the various arrangements for which it is to be light up. By using the above truth table,
for every output function, the Boolean expression can be written. The simplification of k-map of
the common cathode 7 segment decoder can be done in order to plan the combinational circuit.
From the above K-map simplification, we can get the output equations like these. The final step
of this is a designing of a logic circuit using the above k-map equations. A combinational circuit
can be built by using 4-inputs namely A, B, C, D and outputs on display like a, b, c, d, e, f, g. The
operation of the above logic circuit can be understood with the help of truth table only.
Similarly, for all another grouping of the input switches, the same process would take place. In
common cathode, all the eight anode terminals use only a single cathode terminal, which is

familiar. Whereas in common anode, the familiar terminal for all the cathode terminal is of anode
type. A decoder is one kind of combinational logic circuit that connects the binary data from
n-input lines toward 2n output lines. This IC gets the binary coded decimal like the input as well
as gives the outputs like the related seven-segment code. Thus, this is all about the BCD to 7
segment decoder display. From the above information, finally, we can conclude that this circuit
can be changeable with timers as well as counters for displaying the CLK pulses, and also used
as a timer circuit. Share This Post: Facebook. A digital or binary decoder is a digital
combinational logic circuit which can convert one form of digital code into another form. BCD to
7-segment display decoder is a special decoder which can convert binary coded decimals into
another form which can be easily displayed through a 7-segment display. BCD stands for binary
coded decimal. It is a digital numbering system in which we can represent each decimal number
using 4 bits of binary numbers. There are 10 digits in the decimal system. To represent all 10
digits we need 10 combinations of 4 binary bits. A digital system like a computer can
understand and easily read a large number in binary format. However, a human cannot read
large binary numbers. To solve this problem we need to display it as a decimal digit using
7-segment display. It is a digital device that can be used for displaying decimal number,
alphabets, and characters. Generally, there are 8 input pins in a 7-Segment display. There are
two types of 7-Segment displays. In such type of 7-segment display, all the cathodes of the 7
LEDs are connected together to form a common terminal. The type of 7-Segment display in
which all the anode terminals of 7 LEDs are connected together to form common anode
terminal. Each of the pins will illuminate the specific segment only. We assume common
cathode LED segment as our example. Display combination of decimal numbers is given below.
Digit 1 : to display the digit 1 we need to turn on the segments b, c. This configuration will result
in the display as shown in the figure below. Digit 2 : to display the digit 2 we need to turn on the
segments a, b, d, e, g. Digit 3 : to display the digit 3 we need to turn on the segments a, b, c, d,
g. Digit 4 : to display the digit 4 we need to turn on the segments b, c, f, g. Digit 5 : to display the
digit 5 we need to turn on the segments a, c, d, f, g. Digit 6 : to display the digit 6 we need to
turn on the segments a, c, d, e, f, g. Digit 7 : to display the digit 7 we need to turn on the
segments a, b, c. Digit 8 : to display the digit 8 we need to turn on the segments a, b, c, d, e, g
only. Digit 9 : to display the digit 2 we need to turn on the segments a, b, c, d, f, g. To display
these digits using binary numbers we need to decode these binary numbers into the
combination used for each pattern or display using Decoder. Assume common cathode
7-Segment display. For output a:. For output b:. For output c:. For output d:. For output e:. For
output f:. For output g:. We have derived an expression for each output now we need to make
its schematic using logic gates as shown in the figure given below. The pin configuration of is
given in the figure below. You May Also Read:. The diagram for the 7-Segment Display Decoder
Circuit is incorrect. We see that logic OR for segement g and the logic OR for segment e are
directly interconnected. Every time a segment g is on a segment e will be on. Your email
address will not be published. Table of Contents. Electrical Technology 4 5 minutes read. Show
More. Related Articles. Emergency LED Lights. The e and g is incorrect! There is an A
connectedâ€¦ Why? Leave a Reply Cancel reply Your email address will not be published. Check
Also. Close Search for. Adblock Detected Our website is made possible by displaying online
advertisements to our visitors. Please consider supporting us by disabling your ad blocker. We
depends on ad revenue to keep creating quality content for you to learn and enjoy for free. The
BCD to 7 Segment Decoder converts 4 bit binary to 7 bit control signal which can be displayed
on 7 segment display. Seven display consist of 7 led segments to display 0 to 9 and A to F. By
simplifying Boolean expression to implement structural design and behavioral design. For
constructing BCD to 7 segment display, first construct truth table and simplify them to Boolean
expression using K Map and finally build the combinational circuit. Is it possible for you to link
the K map simplification for a? I did for b but I keep having issues with a. Can you explain the
boolean expressions that you got for atleast one of the segments? I have been scouring the
internet because I just cant find it. Please not that people assume high-active logic unless
stated otherwise. So you should either correct your truth table and equations or state that you
are using a low-active 7-segment display. Please note further, that the display itself it not
low-active. The low-activeness is mostly caused by switching transistors to drive the 7-segment
inputs. These transistors cause a polarity inversion. Table of Contents. I did for b but I keep
having issues with a Reply. Boolean expression is the result of K MAP simplification. Leave a
Reply Cancel reply. We use cookies to ensure that we give you the best experience on our
website. By using our site you agree to our use of cookies. Got it! Privacy policy. It can invert
the logic levels of the output combination. Applications include instrument e. The circuit
providesthe functionsof a 4â€”bit storage latch and an BCDâ€”toâ€”seven Segment decoder
and driver. The device has the capability to invert the logic levels of theoutput combination. The

circuit provides the functions of a 4â€”bit storage latch, an BCDâ€”toâ€”seven Segment
decoder, and has output drive capability. Lamp test LT , blanking BI , and latch enable LE inputs
are used to test the display, to turnâ€”off or pulse modulate the brightness of the display, and
to store a BCD code, respectively. It can be used with sevenâ€” Segment light emitting diodes
LED , incandescent, fluorescent, gas discharge, or liquid crystal readouts either directly or
indirectly. The circuit provides the functions of a 4-bit storage latch, an BCD-to-Seven Segment
decoder, and an output drive capability. Lamp test LT , blanking BI , and latch enable LE inputs
are used to test the display, to turn-off or pulse modulate the brightness of the display, and to
store a BCD code, respectively. It can be used with seven- Segment light emitting diodes LED ,
incandescent, fluorescent, gas discharge, or liquid crystal readouts either directly or indirectly.
It can be used either directly or indirectly with se
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venâ€” Segment lightâ€”emitting diode LED , incandescent, fluorescent, gas discharge, or
liquidâ€”crystal readouts. Lamp test LT , blanking BI , and latch enable LE inputs are used to
test the display, to turn off or pulse modulate the brightness of the display, and to store a BCD
code, respectively. The phase Ph , blanking BI , and latch disable LD inputsare used to reverse
the truth table phase, blank the display, and store a BCD code, respectively. For liquid crystal
LC readouts, a square wave is appliedto the Ph input of the circuit and the electrically common
backplane ofthe display. The outputs of the circuit are connected directly to the Segment s of
the LC readout. For other types of readouts, such as lightâ€”emitting diode LED , incandescent,
gas discharge, and fluorescent readouts, connection diagrams are given on this data sheet. Part
Name Description. Searchword :. Philips Electronics. ON Semiconductor. Part Name s : MMC
Micro Commercial Components. Fairchild Semiconductor.

