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Name of the participant:
THAMIZHARASAN B
Affiliation / Institution:

Department of Electronics and Communication Engineering,
Meenakshi Sundararajan Engineering College (Autonomous), Chennai, Tamil Nadu, India.

Title of the circuit:
Performance Analysis of 74LS150 Based Multiplexer for Digital Data Selection

Theory/Description:

The 74LS150 is a monolithic 16-to-1 data selector/multiplexer designed for high-
speed digital data selection applications. It integrates multiple transistor-transistor
logic (TTL) stages on a single integrated circuit to select one of sixteen input data
lines and route the selected signal to a single output. The device uses four binary
select inputs (A, B, C, and D) to determine which of the sixteen data inputs (10-
I115) is transferred to the output. Its active-low output configuration makes it
suitable for digital logic implementation, data routing, code conversion, and
combinational logic applications.

The internal architecture of the 74LS150 consists of multiple logic stages including
input gating, selection circuitry, and an output inverter. The four select inputs are
decoded through internal TTL logic to activate the corresponding data path. Each
data input is combined with the appropriate decoded select signals, allowing only
the selected input to influence the output. The internal gating network provides
high-speed switching and reliable logic-level operation. Since the output is active-
low, the selected input appears in inverted form at the output, which can also be
useful when implementing Boolean functions directly using the multiplexer.

The output section of the 74LS150 provides a TTL-compatible signal that can be
connected to subsequent digital logic circuits. The device operates from a standard
5 V supply and is designed to provide relatively high switching speed with low
power consumption compared with earlier standard TTL implementations. The
7415150 can be used in applications such as digital data selection, signal routing,
Boolean function generation, parallel-to-serial data selection, code conversion,
and digital control systems. Its 16-input architecture reduces the number of
separate logic gates required for complex data-selection operations, making it a
practical building block for digital systems.

Reason to reproduce with eSim:

The 74LS150 is a 16-to-1 multiplexer (data selector) widely used in digital
systems for selecting one of sixteen input signals and transferring it to a single
output. Recreating the 74LS150 in eSim expands the FOSSEE open-source digital IC
library with an accurate simulation model for research, education, and digital
circuit design.
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Recreating the complete gate/transistor-level internal architecture rather than
using a simple functional block model allows users to study the actual operation of
the input selection, decoding, logic gating, and output stages. Verification of the
recreated model against the original 74LS150 datasheet ensures that its logic
functionality, propagation behavior, and electrical characteristics are represented
reliably. Once validated, this model can serve as a foundation for studying
multiplexing, digital data routing, Boolean function implementation, logic
design, and educational experiments using open-source EDA tools.

Expected Outcome/outputs:

A fully functional transistor-level 74LS150 16-to-1 multiplexer model in eSim
that accurately reproduces the logical behavior and operating characteristics
specified in the datasheet.

Validation performed by applying different combinations of 16 data inputs and 4
select inputs to verify correct data selection, output inversion, switching
operation, and functional accuracy

Successful verification indicating that the 74LS150 eSim model is suitable for
deployment in other digital applications requiring data selection, signal routing,
Boolean function implementation, and multiplexing operations.
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Circuit Diagram(s):
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Research Paper/Journal/etc.:

e S. Brown and Z. Vranesic, Fundamentals of Digital Logic with VHDL Design, McGraw-

Hill Education.
Relevant for: Multiplexer design, Boolean logic, digital circuit implementation.

e M. M. Mano and M. D. Ciletti, Digital Design, Pearson.

Relevant for: Multiplexers, combinational circuits, logic implementation and digital IC
design.

e R. J. Tocci, N. S. Widmer, and G. L. Moss, Digital Systems: Principles and

Applications, Pearson.
Relevant for: Multiplexer operation, TTL logic and digital system applications.

Source/Reference(s):

o Texas Instruments, “SN74LS150 16-Line to 1-Line Data Selector/Multiplexer,”
Datasheet.

e Fairchild Semiconductor, “DM74LS150 16-Line to 1-Line Data Selector/Multiplexer,”
Datasheet.

e ON Semiconductor, “74LS150 16-to-1 Line Data Selector/Multiplexer,” Datasheet.

e M. M. Mano and M. D. Ciletti, Digital Design, Pearson Education.

e R. J. Tocci, N. S. Widmer, and G. L. Moss, Digital Systems: Principles and
Applications, Pearson.
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