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The Research Migration Project is an initiative of FOSSEE, IIT Bombay that promotes the use
of eSim for reproducing published research circuits originally implemented using proprietary
simulation tools. The objective is to migrate these validated designs to eSim to build an
open source resource database.

Name of the participant : Bellana venkata chaitanya

Affiliation / Institution : Department of Electronics and communication engineering,
Rajiv Gandhi University Of Knowledge and Technologies,Nuzvid,Vijayawada,India

Title of the circuit : Design of Single Precision Floating Point Arithmetic logic Unit Using eSim

Theory/Description : Floating-point arithmetic is essential for applications requiring high
precision numerical computations. The IEEE 754 standard defines the format for single
precision (32-bit) floating point numbers, consisting of 1 sign bit, 8 exponent bits, and 23
mantissa bits. This work presents a complete floating point arithmetic logic unit (FP-ALU)
capable of performing addition, subtraction, multiplication, and division operations.

Floating point numbers are used in many applications such as telecommunications, medical
imaging, radar,etc.

In top-down design approach, four arithmetic modules,addition, subtraction, multiplication
and division are combined to form a floating point ALU unit. Each module is independent to
each other. In this paper, the implementation of a floating point ALU is designed and
simulated. Here we presents the design of a single precision floating point arithmetic logic
unit. The operations are performed on 32-bit operands. The algorithms of addition,
subtraction, division and multiplication are modeled in Verilog HDL using XILINX VIVADOand
an efficient algorithm for addition and subtraction module is developed in order to reduce the
number of gates used.

Expected Outcome/outputs :

The addition, subtraction, multiplication, and division operations are performed based on the
4-bit opcode input.

for all cases inputl is 1000001 107000000000000000000000 which is 20.0 in decimal
input2 is 01000000 1010000000000BBOBBOBBOBABWhICch is 5.0 in decimal
opcodes: Addition:0001 Multiplication:0011

Subtraction:0010 Division:0100
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Addition: output obtained is 01000001110010000000000000000000.which is 25.0 in
decimal

subtraction:the output obtained is 01000001011100000000000000000000.which is
15.0 in decimal

multiplication:the output obtained is 01000010110010000000000000000000.which is
100 in decimal.

division: the output obtained is 01000000100000000000000000000000 .which is
5.0 in decimal.

01000001101
01000000101

;- result[31:0] 01000000100 (Y




Circuit Diagram(s) :

Schematic:
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Transient Analysis:
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clock parameter:
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.~ Add parameters for pulse source v36 -
Enter initial value (Volts/Amps): 1]
Enter pulsed value (Volts/Amps): 5
Enter delay time (seconds): 0.01n
Enter rise time (seconds): 0.01n
Enter fall time (seconds): 0.01n
Enter pulse width (seconds): 0.1n
Enter period (seconds): 0.2n
- Add parameters for pulse source v37 N '
Reset parameter:
- Add parameters for pulse source v37 ~
Enter initial value (Volts/Amps): 0
Enter pulsed value (Volts/Amps): 5
Enter delay time (seconds): 0.01n
Enter rise time (seconds): 0.01n
Enter fall time (seconds): 0.01n
Enter pulse width (seconds): 0.05n
Enter period (seconds): 10n
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Expected Results (Input, Output waveforms and/or Multimeter readings) :
1. Data from NGSpice Console Logs



In these simulations, the inputs are provided as decimal integers representing the 32-bit
floating-point data. All four operations use the same input values.

Common Inputs:

e Operand A (Input 1):
o Decimal (Log): 1101004800
o Binary: 01000001101000000000000000000000
o Float Value: 20.0
e Operand B (Input 2):
o Decimal (Log): 1084227584
o Binary: 01000000101000000000000000000000
o Float Value: 5.0

Addition: output obtained is

o Decimal (Log): 1103626240
o Binary: 01000001110010000000000000000000
o Float Value: 25.0

| pice -p CAlsershchaitanyaheSim-Workspaceifputfpu.cir.out

subtraction:
Decimal (Log): 1097859072

o Binary:01000001011100000000000000000000
o Float Value: 15.0

=] spi =2 wchaitanyaheSim-Workspaceh\fpuhfpu.cir.out




Multiplication:

Decimal (Log): 1120403456

o Binary:01000010110010000000000000000000
o Float Value: 100.0

Division:
Decimal (Log): 1082130432

Binary:01000000100000000000000000000000
Float Value: 4.0

M/ ngspice -p C\Users\chaitanyaieSim-Workspace\fputfpu.cir.out
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Research Paper/Journal/etc. : *(Providing at least one relevant research paper, journal
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