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Abstract—A floating-point unit(FPU) is a math Co-processor, which 
is a part of a computer system specially designed to carry out 
operations on floating point numbers . Double-precision floating-
point is a commonly used format on PC’s due to its wider range over 
single-precision floating point.. The proposed work is to build an 
efficient basic trigonometric function core using double precision 
floating point unit that performs basic trigonometric functions with 
reduced complexity of the logic used and reduce the memory 
requirement . The functions performed are handling of Floating Point 
data, perform any one of the following trigonometric operations like 
angle of sine , cosine , tan, cot, sec and cosec. All the above modules 
have been clocked and evaluated under Spartan 3E Synthesis 
environment. All the functions are built by possible efficient 
algorithms with several changes incorporated at our end as far as the 
scope permitted. The coding is done in verilog.  

1. INTRODUCTION 

Many people consider floating-point arithmetic unit an 
esoteric subject. This is rather surprising because floating-
point is ubiquitous in computer systems. Almost every 
language has a floating-point data type; computers from PC’s 
to supercomputers have floating-point accelerators; most 
compilers will be called upon to compile floating-point 
algorithms from time to time; and virtually every operating 
system must respond to floating-point exceptions such as 
overflow. There are some aspects of floating point that have a 
direct impact on designers of computer systems. 

Every computer has a floating point processor or a dedicated 
accelerator that fulfills the requirements of precision using 
detailed floating point unit. The main applications of floating 
points today are in the field of medical imaging, motion 
capture, geography to measure distances between landmarks, 
motion capture and audio applications, including broadcast, 
conferencing, musical instruments and professional audio & in 
satellite navigation systems, and hence in Global positioning 
system(GPS). The performances of computers that handle 
such applications are measured in terms of the number of 
floating point operations they perform per second. Double 
Precision floating point format is a format which occupies 8 
bytes (64 bits) in memory and represents a wide dynamic 
range of values by using a float point. 

IEEE 754 specifies four formats for representing floating-
point values: 

1. Single-precision (32-bit)  
2. Double-precision (64-bit)  
3. Single-extended precision (≥ 43-bit, not commonly used)  
4. Double-extended precision (≥ 79-bit, usually implemented 

with 80 bits  
 

But single and double precision is preferred. For our project 
we decided to verify trigonometric functions in double 
precision Floating point unit for higher precision and with 
compatibility to machine system where three basic 
components are sign , exponent and mantissa field. Sign field 
is 1 bit long and in sign field ‘0’ denotes a positive number 
and a ‘1’ denotes a negative number. Exponent field is 11 bit 
long, occupying bits 62-52. The value in this 11 bit field is 
offset by 1023 so actual exponent used to calculate the value 
of the number is 2^(e-1023) and mantissa bit is 52 bit long for 
Double precision FPU. The main reason of employing double 
precision over single precision is the high significand 
precision of about 16 decimal digits and range of 
approx.10−308 to 10+308 .  

As single precision FPU consist of 1 bit long sign field, 8 bit 
long exponent field and 23 bit long mantissa field giving 32 
bit output. Sign bit is used to denote whether output number 
will be positive or negative. 

2. ARCHITECTURE 

The overall Architecture is shown in Fig. 1. It consist of 
ACTV Unit, and basic trigonometric function unit,dividor unit 
and N-Bit input and 64-bit output . 

 
Fig. 1 
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input it needs to be changed from signed to unsigned or 64 bit 
fpu format so that trigonometric functions can be calculated in 
both degrees as well as radians. However, the current 
implementation can be further optimized through the design of 
a single cycle double-precision floating point multiplier. 
Inverse trigonometric functions, hyperbolic trigonometric 
functions will be implemented. 
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