Bcd to 7 segment decoder circuit

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
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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
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and enjoy for free. It means it takes a number in binary form as an input, then displays this
number on a 7-segment display using its outputs. By turning on different combinations of the
LEDs, a number between 0 and 9 is displayed. A 7-segment display driver turns on the correct
segments of a 7-segment display according to an input. So, how exactly does this IC convert
binary codes to decimal numbers? It does so by using a combination of several digital gates.
From the HEXB datasheet , we can find the internal circuit of the But when EN goes low, the last
input value is stored onto the output Q and cannot change. You can use a power supply voltage
between 3V and 15V. Although, some versions of the chip support up to 20V. Check the
datasheet of your version of the chip for exact values. The LT Lamp Test pin is there to test that
all the segments of the display work. Set LOW to test the segments. Set HIGH for normal
operation. You can use it to control the brightness of the display with pulse-width modulation
PWM. Set to HIGH for normal operation. The LE Latch Enable pin , also called store , is used to
store the current value. Set this pin LOW for normal operation. Below is an example circuit
where you set the input number using switches. The CD controls the 7-segment display so that
it turns on the correct segments for displaying the number. This is a fun circuit to build as your
first 7-segment display circuit. Later, you can modify the input of this circuit to instead be the
output of a counter that counts seconds, to create a stopwatch. This has to do with the
manufacturer of the chip and the technology used. But the functionality and the pins are the
same. Your email address will not be published. Skip to primary navigation Skip to main content
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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 sevenâ€” 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. 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 in
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put 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
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