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Abstract— The main aim is for HDL Design and
Implementation of 128 Bit Multichannel PRBS CODEC
for High Speed wireless internet computing prodli&es
Wi-Fi Routers, MODEM'’s. this is very suit for vemgh
speed internet computing products / applicationsRif
Parallel Network Data MODEM Interface based
Computing Servers/Stations. This design consigeR&S
Encoder and Decoder Design of Different Channel
Frequencies in terms of different PRBS Patterns
Sequences — 24,2d%1, 2d°1, 2é>1, 281, 24%1,
2?1, 2é*1,2é*%1 by tapping through different
feedback elements. Tapping of PRBS Done as per
C.C.I.T.T - ILT.U 0.150,0.151,0.152,0.153 Standard
these pattern sequences are encoded and decoded
through different PRBS channel type selector/deeset

and outputs are generated through serial and gatal
form of different PRBS Patterns. Programming desig
description done by Verilog HDL/VHDL and Design
Synthesis & Implementation done through Xilinx ISE
Software and Debugging done by Advanced FPGA
Development Boards/Kits. Design Verification done
through highly proficient Test Bench/Stimulus Dasig
Module Codes.

Keywords— HDL — Hardware Description Language ,
MODEM — Modulator Demodulator, CODEC — Coding
Decoding, Wi-Fi — Wireless internet Fidelity, I.T.U-
International Telecom Unit, C.C.I.T.T — Consulting
Committee for International Telegraph and Telephone
PRBS — Pseudo Random Binary Sequence ,FPGA —
Field Programmable Gate Array.

l. INTRODUCTION

In Advanced Modern Hi-tech Data Communication &
Network Engineering world , Parallel Network Data
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Processing and controlling, Computing plays vitéé in
many electronic Data communication Computing and
network engineering & IT products. Due to this |
Designed Multichannel PRBS CODEC for transmission
and reception of data processing through parallel
computing of different channel baud-rate data spefed
different channel frequencies. This is an 128 B8
CODEC - generates multiple carrier waves modulates
and demodulates with orginal base band data ingogk

of different channel frequency spectrum — simply
spreading de-spreading the data. This codec islyrsuit

for multiple baud rate frequency speed MODEM'’s, NIC

, Wi-FI routers. This is an heart of these producis
computing data through big networking stationsvses.
This is an high speed application product.

A. Basically = MODEM “A modemfhodulator-
demodulatoy is a device that modulates an analog
carrier signal to encode digital information, and
also demodulates such a carrier signal to decode
the transmitted information. So it is Data
Conversion Equipment”. The MODEM encode
and decode the carrier signal using Pseudo random
Binary Sequence(PRBS) Pattern Codes of
Different Pattern sequences '2e2d%1, 21,
2¢%1, 281, 2¢%1, 26%1, 2¢*1,2¢**1 ,and
generation of ultra high speed frequencies. The
goal is to produce a signal that can be transmitted
easily and decoded to reproduce the original
digital data. Modems are generally classified by
the amount of data they can send in a given unit of
time, usually expressed in terms of bits per second
(bit/s, or bps), bytes/frames/super frames /very
long word super frames/super very long word
frames/packets of data rate. These signals can be
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transmitted over telephone lines and demodul

by another modem at the receiver side to rec

the digital data.
B. Modem, short for modulatatemodulator is a
electronic device that converts a computer’s di
signals into specific frequencies to tel over
telephone or cable television lines. At the desitima
the receiving modem demodulates the frequer
back into digital data. Computers use modem
communicate with one another over a netw
C. The wireless PRBS MODEM basically Desigr
for Encrypt and Decrypt Digital Data packs
through wireless bus communication chan
protocols of different broadband frequency speui

for multiuser communication, the Wireless PR /ﬂw—mwﬁ%}.%‘
MODEM consists of Multichannel Encoder & / /’fy
Decoder and Wireless ChanngEegister Bus. Thi Y ay a‘“ (
Wireless PRBS MODEM Support Data Speed = 6‘5”

terms of Mega ,Giga, Tera, Petaxa Zetta, Yotta, J[MAI I \J
Xona, Weka,Vendica Bits Per second through D Fig.4: Telephond?C MODEM Architectur
Channel Bus.

D. The Wireless PRBS MODEM Chip Supports
3G,4G,5G,6G wireless Computing ajcations.

E. At the source, modulation techniques are
to convert digital data (0’'s and 1's) into analognf
for transmission across the channel. At
destination, the received analog signal is condetd
digital data via demodulation. This is eémplified
explanation of how a modem works, and there
other issues that require attention; such as clhi
impairments, encryption, error detection/correct
data compression, modulation, handsF
negotiation, and echo cancellation.

Il BASIC MODEM ARC HITECTURES

Analog transmission

Digitel
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Fig.1:Telephone MODEM Architecture

Q2004 MowstulfWorks
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Fig.2: Internet MODEM Architectui
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Fig.17: Multl Gigabit Ethernet Communicatic
Architecture
2(A). Architecture Description: The Diagrams Abc
represents different Hech MODEM Communicatio
Architectures based on the Priority Levels and I
Communication Capacity, these are Basic Telephadre
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and wireless MODEM, Internet MODEM, PC-PC,
Telephone-to-PC MODEM, Mobile to Mobile, Consumer
Mobile MODEM, MODEM Server, Bluetooth,
Internet, WAP, Wireless Web Data Network, Fixed,
Mobile wireless , WAP MODEM, Giga bit Ethernet
MODEM , Server Computing Station Architectures.
These above are widely used for LAN , MAN,WAN
Systems, Cloud Internet, Cluster, Parallel Distilolu
Network Computing Architectures. These are mairsigdi

for parallel communication for number of multipleeus
and multiple applications for sharing large data
processing and computing with out any data loss of
Large Broad Frequency Band Spectrum of large wider
frequency Bandwidth. Compared to above modems, |
designed new top class generation Hi-tech Smart
Wireless Computing PRBS MODEM Architecture of
Different PRBS Carrier Frequency Patterns-2@€°1,
261, 26%1, 281, 2¢%1, 2¢%1, 2é*1,2é*>1 PRBS
Tapped Sequences for large multi user parallel
communication and data computing. I'm Implementea t
Wireless PRBS CODEC through HDL Design(Verilog
and VHDL) , Data Transfer rate in terms of teragpet
,exa,zetta, Yotta,xona,weka,Vendica Baud rate(Bies p
Second). The wireless PRBS CODEC Consists of
Different Cross Bar Router Switches for reducing data
traffic loss of large wide bandwidth. This is simpl
parallel distributed computing technique at a tideta
processing and computing done on number of multiple
users. The speed of data is more than the interndem
because it is purely synchronized with tera,peta,
exa,zetta,Yotta,xona,weka,Vendica clock frequencies

[l Ultra High MULTI CLOCK FREQUENCY
BAUD RATE MULTICHANNEL
WIRELESS PRBS MODEM/CODEC
DESIGN ARCHITECTURE OF
DIFFERENT PRBS PATTERN
SEQUENCES

WWwWw.ijaers.com

Tera Hertz Clock

—
Peta Hertz Clock
—

Hertz Clock
Fp Hertz Cock |

Hertz Clock
Ftia Hertz Cloct

Yot Hertz Clock

Xona Hertz Clock
—¥

Weka Hertz Clod
Vendica Hertz Clock

R

MILTIELOEE
FLICETCY

SASIL TR

PRES Encoder 5g(2:0] ﬂ: for PRES Dec

i

*

&

| PRRES-2

| 4

)
£

v

M M prRs -7

"l PRRS -267-1
| PRBS -2e-1

" PRRS-78:-1

M PRES -7e7-1 B e
PRES -2e%-1 e

"l PRRS -7e21-1

e. FRES-287-1

b
P

_— ERBS. Ensader

Al

FRES

dIE

F2.

Page | 145



International Journal of Advanced Engineering Research and Science (IJAERS) [Vol-3, Issue-9, Sept- 2016]

https://dx.doi.org/10.22161/ijaers

ISSN: 2349-6495(P) | 2456-1908(0)

PRBS Decryption Architecture

PRBS Decoder sgl[2:0]

W/;ILI TI CL DCIA

Prhs enc MULTICHANNEL

Signal \\h PEBS DECODER wvdﬂ]
o sdegout(1]
gt

() o
st
- _sdecuutH]

3
|sdegout[5]

.
e- sdegout[6]

() —
e- RRS -7e*i1
e_- RRS -7e 11

Rnﬁ-?p55-1

J

Fig.18: Multichannel Wireless PRBS MODEM
Architecture

V. SIMULATION WAVE FORM RESULTS
A. PRBS ENCODER

B. PRBS DECODER

C. MULTICHANNEL PRBS CODEC
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V. Multichannel CODEC / MODEM Bus Array
Design for Large /Big Data Network Computing
Centers/Stations /Cloud/Internet Computing Server
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A. RTL BLOCK

A. Multichannel Multi Clock Frequency Baud Rate
(Tera Peta Exa Zetta Yotta Xona Weka Vendica
Hertz Clock Frequency Synchronized ) PRBS

CODEC ASIC SOC I.P Core

C. FPGA PLACED DESIGN REPORT
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F. CLOCK REPORT

G. ADVANCED SYNTHESIS REPORT

Final Register Report: Macro Statistics
# Registers : 259 Flip-Flops : 259 #
Multiplexers: 32 1-bit 8-to-1 multiplexer; 17
11-bit 8-to-1 mux: 2 16-bit 8-to-
multiplexer: 2 24-bit 8-to-1 multiplexer:2 32-bit
8-to-1 mux : 2 48-bit 8-to-1 multiplexer: 2 52-
bit 8-to-1 multiplexer: 2 64-bit 8-to-1 Mux: 2
8-bit 8-to-1 multiplexer: 1 # Xors: 16 1-bit xor2:
16# Registers: 76 Flip-Flops: 76 #
Shift Registers : 12 11-bit shift register: 13-
bit shift register: 1 18-bit shift register: 1 -bit
shift register: 4 4-bit shift register: 1 5-bitifsh
register: 1  6-bit shift register; 1 7-bit ghif
register: 1 9-bit shift register: 1

Final Report : Final Results

RTL Top Level Output File Name: prbscodecdes.ngr

Top Level Output File Name: prbscodecdes

WWwWw.ijaers.com

Output Format : NGC Optimization Goal : Speeccel
Hierarchy: NODesign Statistics# 10s : 141  Cedlage :

# BELS : 293 # GND :1 # INV:1 #
LUT2: 12 #LUT3:173# LUT3 L:1 # LUT4
210  # MUXF5:63 # MUXF6:25 # MUX :

4 # MUXF8:2 # VCC:1  # FlipFlopsfiches :
181 # FDE: 21 # FDRE: 160 # Shift Registet§: #
SRL16E: 12 # SRLC16E: 4 # Clock Buffers : 1 #
BUFGP : 1 #10 Buffers:20 # IBUF:11 # OBU 9
Device utilization summary: Selected Device
3s200tq144-5 Number of Slices: 167 out of 19830
Number of Slice Flip Flops:181 out of 3840 %4
Number of 4 input LUTs: 213 out of 3840 5%
Number used as logic: 197 Number used as Shift
registers: 16 Number of 10s: 141 Number of bahde
IOBs: 21 outof 97 21% Number of GCLKsout
of 8 12%

Multiclock Multichannel PRBS CODEC

HDL SYNTHESIS REPORT Macro Statistics #
Registers : 160 1-bit register: 88  1tirdyister : 8
128-bit register: 8 16-bit register : 8  24-mpister: 8
32-bit register: 8 48-bit register: 8 -BiRregister: 8
64-bit register: 8 8-bit register : 8# Mpléexer : 1
1-bit 8-to-1 multiplexer: 1 # Xors : 18  1-bibr2 :
18Summary: inferred 3152 D-type flip-flop(s). infed

1 Multiplexer(s). Total REAL time to Xst completion
7.00 secs Total CPU time to Xst completi6rg8
secs

Advanced HDL Synthesis Report Macro Statistics #
Registers : 3136 Flip-Flops : 3136 #tilexers :

1 1-bit 8-to-1 multiplexer: 1# Xors : 18 1-kitr2 : 18
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