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Abstract: Research and development of technologies 

supporting subscriber location identification has rapidly 

increased around the world. A technology demonstrator 

was developed for wireless location estimation in IS-95 

CDMA wireless cellular systems. Field measurements were 

used to evaluate the performance of the developed 

technology demonstrator. The Channel Identification and 

Channelization is achieved by using the Walsh and PN 

Sequence. Walsh codes are error correcting orthogonal 

codes and PN sequences are deterministically generated 

sequences which appear to be random noises. Both of these 

concepts are used in error free communication. This paper 

outlines properties of Walsh codes and PN sequences and 

discusses the practical implementation in software and 

hardware. 
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I. INTRODUCTION 

At present the CDMA (Code Division Multiple Access) is the 

main principle of the wireless communications. In this way 

the spreading codes are mentioned. There are two basic 

groups of spreading codes. The first group is formed by 

pseudo noise codes. A Pseudo random Noise Sequence is a 

binary sequence which though deterministically generated by 

a circuit or an algorithm appears to be statistically random 

like in the case of a fair coin flipping. PN sequences are 

deterministically generated sequences which appear to be 

random noises. Pseudo random sequences play an important 
role in encoding of messages for efficient transmission of 

messages. Further many encryption schemes uses pseudo 

random sequences. They are easily implemented in hardware 

as well as software. In the second group are orthogonal 

codes. The orthogonal codes are just used for code division 

(channelizing) of channels operated on the same frequency 

and in the same time. The Walsh code is a linear code which 

maps binary strings of length n to binary codeword’s of 

length 2n. Further these codes are mutually orthogonal. 

Walsh codes are mutually orthogonal error correcting codes. 

They have many interesting mathematical properties and vital 

applications in communication systems. WALSH functions 
are a complete set of periodic two valued {+1,-1} orthogonal 

functions, which is closed in a standard interval (0, 1) and 

every function takes the values {+1,-1} except the final 

number of discrete points, which is zero. They have vast 

applications in the field of communications, fast Fourier 

transforms, audio and video signal processing, filtering and 

multiplexing have been widely reported specially for 

multimode radio SDR (Software Defined Radio) and  

 

Reconfigurable Radio as in CDMA standard. 

 

II. WALSH SEQUENCE GENERATION 

There are two different kinds of Walsh function generators 

are in use the first generates only one Walsh function at a 

time out of a large possible number. Whereas the second 

method generates a complete set of Walsh functions 
simultaneously. Our implementations generate only one 

Walsh function at a time. 

α = i & n 

Walsh[i] = [(α0 XOR α1) XOR (α2 XOR α3) XOR (α4 XOR 

α5)] 

n= Count from 0 to 63 

i= Walsh index 

 

III. PSEUDO RANDOM NOISE SEQUENCE 

GENERATION 

The short PN sequence generator generates two, 215-bit long 
pseudo-random noise sequences. One sequence is known as 

the In-Phase short PN Code and the other is known as the 

Quadrature Short PN Code. Both sequences repeat after 215 

digits. These are used as described in x1.1 to multiplex the 

operation of many base stations over a single frequency 

using DSSS. The two PN sequences are generated using the 

following generator polynomials, respectively: 

PNI(t) = x15 + x13 + x9 + x8 + x7 + x5 + 1 

PNQ(t) = x15 + x12 + x11 + x10 + x6 + x5 + x4 + x3 + 1 

To implement each PN code generator, two 15-bit Linear 

Feedback Shift Registers(LFSR) are used. For each LFSR, if 
xn is a term in the generator polynomial, then the n'th bit of 

the register is used as a tap for generating the next bit in the 

sequence. Both polynomials are `maximal' which means that 

they will cycle through all 2n � 1 possible values of the shift 

register, except for when the register is in a state of all 

zeroes. 

 

IV. BLOCK DIAGRAM 

 
Fig. 1: Demodulation Section 



International Journal For Technological Research In Engineering 

Volume 2, Issue 9, May-2015                                                ISSN (Online): 2347 - 4718 

 
 

www.ijtre.com                        Copyright 2015.All rights reserved.                                                                          2115 
 

V. METHODOLOGY 

 Literature review on Walsh sequence and PN 

sequence, user advantages and application of Walsh 

sequence and PN sequence has been carried out by 
referring journals, books, websites and related 

documents. 

 Literature review of CDMA forward channel 

receiver which uses both Walsh and PN sequence 

has been carried out by referring journals, books, 

websites and related documents. 

 A suitable architecture has been developed for 

Walsh sequence implementation on FPGA. 

 CDMA IS-95 architecture has been implemented on 

FPGA using HDL Coding, which uses both Walsh 

and PN Sequence. 

 Pilot Channel and Data Channel are integrated. 

 The sub modules of CDMA forward channel are 

implemented. 

 All the modules of CDMA are tested for their 

functionality using Xilinx Isim (Test Bench). 

 The verified blocks are synthesized and optimized 

for Power, Area and Speed. 

 

VI. RESULT 

The architecture shows the hazard free and noiseless because 

of its single transition per clock. Further investigation related 
to area, power and Speed. 

 
Fig. 2: Power Analysis using Walsh Sequence 

 
Fig. 3: Waveform of Demodulation Section 

VII. CONCLUSION 

The paper gives a finest look over FPGA based 

implementation of Walsh Sequences i.e. 64-ary orthogonal 

codes using Xilinx. Furthermore power, area and speed 
analysis is represented which are required for FPGA based 

development. The architecture give us a best results without 

any tradeoff in frequency of operation. 
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