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Abstract - : Abstract during this project, a 32-bit unsigned
divider is intended and enforced victimization verilog code in
activity model. The divider is synthesizable and might be
enforced on FPGA victimization verilog code. A divider could
be a purposeful a part of arithmetic and logic unit. It's
enforced to perform whole number primarily based division
operations. The division is one in all the foremost difficult
operations of the fundamental arithmetic operations. During
this project we've designed a divider that performs specific
division operation on thirty two bit numbers. As thought of,
division operation is a lot of incredible within the calculation
of the advanced applications. Binary and decimal division
calculations are performed during this work. The synthesized
schematic results are enforced on RTL compiler. Finally, the
projected absolutely pipelined implementation architectures is
co-simulated by Modalism and Simulink, and it's synthesized
on FPGA victimization Verilog and VHDL.

Key Words: 32 bit divider, binary division, VLSI design,
FPGA.

1. INTRODUCTION

Division is one in all the four essential operations of
arithmetic arithmetic. The division of 2 common numbers is
that the manner toward ascertaining the amount of times
one number is contained within one another. Divider is
prime instrumentation utilizes in speedy and progressed
advanced signal process (DSP) units. Divider is Associate in
Nursing inevitable and basic instrumentation module
utilised in advanced and quick processed flag handling (DSP)
units of high accuracy. In distinction with different scientific
operations, division is that the ordered quite operation that
outcomes in complicated instrumentation usage. The
exceptionally correct division calculations are the elemental
necessity of signal and image handling applications. The
various division styles are created to reduce the machine
difficulties.

In this paper, to appreciate the whole number
division rule in one single FPGA chip, we tend to adopted
model-based style technology by victimization the Xilinx

System Generator (XSG) chest. Once utilizing FPGA
technology, programming is inescapable for researchers and
engineers. This rule describes a straightforward manner of
effecting the division for any variety of digits within the
divisor, dividend and therefore the quotient, victimization
easy multiplications and easier subtractions. Additionally it
doesn't want any difficult prediction algorithms or expansive
hunt tables. This greatly reduces all parameters adore power
consumed, and resulting propagation delay thereby fulfilling
all the objectives of VLSI. The performance of the changed
thirty two bit unsigned division rule is analyzed
victimization XILINX eight.1 ISE machine tools.

Transistor level implementation of such division
electronic equipment was meted out by the mix of Boolean
logic with binary arithmetic, performance parameters like
propagation delay, dynamic power, and static power
consumption. Binary division operation is of huge
importance within the field of field. Inherently, division
operation could be a ordered variety of operation, thereby
it's a lot of pricey in terms of machine complexness and
latency (propagation delay) compared with different
mathematical operations like multiplication and addition.
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2. PROPOSED 32 BIT DIVISION ARCHITECTURE

M==Divisor
Q<=Dividend
Count<=n, A<=0

»
>

Shift left : A,Q
A<=AM

No 0 Yes

Qo<=1 Q0<=0
A<=AM

4% Count<= Count-1 F—‘
Quotient in Q

Remainder in A

Figure -1: Flow diagram of divider.

A novel high performance pipelined implementation
design for user-defined thirty two bit unsigned complicated
division is bestowed. By the on top of diagram. Here it
performs division operation between 32-bit divisor and 32-
bit dividend. The operation is performed by shifting left
dividend and subtracting from remainder in every iteration
till remainder A become greater than or equal to zero

A Q M= 0011 A Q M=1101
1111 1001 Initial values 1111 1001  [Initial values
1111 0010 Shift | 1111 0010 Shift
0010 Add 1 0010 Subtract
1111 0010 Restore 1111 0010 Restore

1110 0100 Shift 1110 0100 Shift
0001 2 0001 Subtract ; 2
1110 0100 Restore 1110 0100 Restore
1100 1000  shift 1100 1000  shift
1111 Add 3 1111 Subtract p 3
1111 1001 111 1001 Q =1
1111 0010 snin 1111 0010  shift
0010 Add ;4 0010 Subtract [ 4
1111 Restore 1111 0010 Restore

-7/ (3) -1/ -3)

Figure -2 : division operation example with 4-bits
2.1 How to Implement the Division Algorithm

As we are able to see from the on top of example, the
division algorithmic rule repeatedly subtracts the divisor
(multiplied by one or zero) from acceptable bits of the
dividend. Therefore, subtraction and shift operations are the

2 basic operations to implement the division algorithmic
rule.

After every subtraction, the divisor (multiplied by
one or zero) is/are shifted to the correct by one bit relative
to the dividend. For the circuit implementation, we are going
to shift the dividend to the left instead of shifting the divisor
to the correct.

2.2 How is division implemented in hardware

Integer division in hardware is completed through
subtraction and shifting of digits specifically like typical
longhand division within the crudest technique, whereas
higher ways use algorithms that calculate the result a lot of
faster and in fewer steps. The code written in the software is
dumped on to FPGA kit to show the quotient part with LED
glow.

2.3 What is division algorithm formula

The division algorithmic rule states that for any
whole number, a, and any positive whole number b, there
exists distinctive integers letter of the alphabet and r
specified a = bq + r (where r is larger than or adequate zero
and fewer than b). We tend to decision a dividend, b the
divisor, letter of the alphabet the quotient, and r the rest.

3. BINARY DIVISION METHOD

To begin, contemplate associate example of dividing
11000101 by 1010.

Just as in decimal division, we are able to compare
the four most vital bits of the dividend (i.e., 1100) with the
divisior to seek out the primary digit of the quotient. We
tend to are operating with binary numbers, that the digits of
the quotient cn be either zero or one.

Since 1100 is larger than 1010, the primary digit of
the quotient are going to be one. The obtained digit should
be increased by the divisior and also the result must be
subtracted from the dividend. Hence, we have

Now, we should write the next bit of the dividend
(shown in red) to the right of the difference and continue the
procedure just as we do in a decimal division. Hence, we
obtain

The below example shows the decimal equivalent of
the parameters as well as the letter used to represent them.
We can verify the calculations by evaluating ‘z=q xd + s’
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and that s<d. First, the divisior is subtracted from the four
most significant bits of the dividend the default of this
subtraction i.e., 1010 is shown in blue

10011 Quotient (q=19)
Divisor 1010 11000101 Dividend (z=197)
(d=10)
1010
The 1st subtraction
0100
The 2nd subtraction 0000
1001
The 3rd subtraction 0000
10010
The 4th subtraction 1010
10001
The 5th subtraction 1010
o111 Remainder (s=7)

To get a better insight into the implementation of the
division algorithm, we rewrite the above example as

We ca replace the four MSBs of the dividend with
0010 and obtain s(0)=00100101. The four LSBs of s(0),
which are the same as the four LSBs of the dividend, are
shown in red, note that we no longer longer need the original
dividend and we can replace it with s(0). From
an implementation point of view, this means that we can use
the register which was originally storing the value of the
dividend to store s(0).

For the second subtraction, the divisor is shifted to
the right by one bit. After subtraction, we obtain
(1)=00100101. Again, the bits obtained from subtraction are
shown in blue and the unaltered bits of s(0) are shown in
red. We can now update the dividend register with s(1).

10011 Quotient (q=19)
Divisor 1010|1100 0101  Dividend (z=197)
(d=10)
1010
The 1st subtraction
50 0 0100 101
The 2nd subtraction 0000
stV 0 01001 01
The grd subtraction 0000
st 00 10010 1
The 4th subtraction 1010
st 000 10001
The 5th subtraction 1010
54 0000 0111 Remainder (s=7)

This procedure goes on until the final subtraction in
which the LSB of the shifted divisor is aligned with the LSB of
the dividend. After this final subtraction, the remainder will
be less than the divisor.

Note that, as we proceed with the algorithms, the
high order bits of the s(.) terms become zero. This suggests
that some bit positions of the dividend register will be no
longer required. In the next section, we’ll see which bit
positions are redundant. In the above example, the bit
positions that can be discarded are underscored.

4. RESULT

The algorithm discussed above is implemented in
verilog HDL and it is simulated and synthesized using Xilinx
ISE using FPGA family as Spartan 3E. The results are given
as,

A. RTL schematic
B. Test bench waveform
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A.  RTL schematic

A(31:0) D(31:0)

B(31:0)

R(31:0)
clk

reset

start

Figure -3 : RTL block schematic (D=Q above)

Figure -4 : RTL layout Schematic

B. Test bench waveform

Figure -5 : Test Bench Waveform

5. FUTURE SCOPE

The performance of the system is generally
measured by the performance of the divider because the
divider is generally the slowest element in the arithmetic
system. Furthermore, it is generally the most area
consuming. Hence, optimizing the speed and area of the
divider is a major design issue. In future, Arithmetic based
sub systems will consists of high speed counter using GDI
technique and Vedic divider designs. They can be used in the
implementation of DSP which is advantageous for low power
applications.

6. CONCLUSION

In this paper we report on anovel 32 bitdividend by
32 bit divisor architecture based on the formulas of
Mathematics. In this work, division operation was carried
out through addition and small digit multiplication that
eventually reduces the iteration, owing the achievement of
high speed. The pipelined designs of user-defined binary
division. The user-defined binary complex division using
modified algorithms was done with a co-simulation
techniques with Modalism and Matlab/Simulink. The whole
pipelined architectures was synthesized using on FPGA. The
fully pipelined implementation tremendously raises the
system’s throughput. Hence our designs could be applied to
those field with high performance requirement. The design
has been able to achieve best power inflation over the past
work in the same field.s
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