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Abstract: The Key Objective is HDL RTL Design Architecture of Ultra high multi Clock Frequency Speed Rate
( MHz, GHz, THz, PHz, EHz, ZHz, etc) Bits Per Second Baud Rate ) P.R.B.S(Pseudo Random Binary Sequence)
Transceiver Soft A.S.I.C IP Core product for identification of the property of Different Pseudo Random Binary
Sequence Patterns (Seed Words) of 2¢’-1, 2e'’-1, 2e'>-1, 2e%-1, 2e%!-1 tapped elements as per C.CLT.T-1L.T.U
Standards and IEEE-754 Single and Double Data Rate Data Precision Standards (32 bit & 64 Bit Data Width
) suited  for Very Advanced Futuristic Hi-tech Smart High Speed Long Distance Wireless Digital
Communication A.S.1.C Products / Applications like Space/Satellite, Aerospace and Large Data Processing and
computing like High Speed Internet and Cloud Computing based Hi-Fi Industrial Data Automation Standard
Ultra High Speed Wireless Communication A.S.1.C products and Applications-3G,4G,5G etc. The Multi channel
PRBS Transceiver consists Transmitter and receiver of different PRBS patterns- 2e’-1, 2e!%-1, 2e'>-1, 2e%-1,
2&%-1 NRZ. The data input transmitted and received serially in the form bit by bit. These different pattern
sequences are Designated as per CCITT ITU 0.151/0.152/0.153 & AT&T Standards. The Aim and purpose of
invention of Ultra high multichannel Clock frequency PRBS Transceiver is for transmit and receive data serially
by using Tx_in and Tx_out, rxin, rxout signals and The Transceiver is processed the low frequency signal input
with different high speed carrier wave frequencies in the form of different PRBS pseudo random binary
sequence seed word bit/byte patterns -2e’-1, 2e'-1, 2e'>-1, 2e?-1, 2¢’'-1 NRZ and also on receiver side
processed with the above patterns.

Materials and Methods: Transmission and reception of Data serially based on the Deterministic random seed
word pattern methods of different PRBS 2¢’-1, 2e!-1, 2e'-1, 2e?-1, 2&3!-1 tapped sequence Elements and All
these PRBS are purely synchronized with Ultra high clock frequency(MHz, GHz, THz, PHz, EHz, ZHz, YHz,
XHz, WHz). The Soft IP Core Designed by System Verilog HDL/ Verilog HDL. RTL Design Simulation done by
Synopsys VCS 2020.1 software and Altera Model-Sim Software and Logic Design Flow & Synthesis done by
Xilinx ISE and Altera Quartus EDA Tools.

Results: Generation of Simulation Display and waveform for Ultra High Clock frequency(MHz, GHz, THz,
PHz, EHz, ZHz, YHz, XHz, WHz) Synchronized Pseudo Random Binary Sequence (PRBS) Register Transfer
Level (RTL) Generators, Transceiver for efficient and effective High Quality Data transmission and Reception
of Various tapped sequence patterns for Identification of property of different PRBS patterns2e’-1, 2e!’-1, 2e!>-
1, 2e%-1, 2&3!-1 NRZ of Ultra high speed Long distance wireless engineering Applications/ products.
Keywords. P.R.B.S- Pseudo Random Binary Sequence, Wi-Fi-Wireless Fidelity, F.P.G.A — Field
Programmable Gate Array, IDE — Integrated Development Environment. C.C.I.T.T- Consulting Committee for
International Telegraph and Telephone, I.T.U- International Telecommunication Union, A.S.I.C- Application
Specific Integrated Circuit, E.D.A- Electronic Design Automation

I. Introduction
In Modern Wireless Communication Engineering and Technology World , P.R.B.S Design have many
advantages like Reduction of Random Noise, Improvement of Communication Performance and Speed. Speed
is an major constraint factor Due to that I Designed P.R.B.S Receiver of Weka Bits Per Second Data rate Speed
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for Processing and controlling Large Wireless Data Packets and Frames for High Speed Transmission and
Reception ,for that I used P.R.B.S Technique, In Modern Communication Technology world PRBS Plays vital
role for high Speed Transmission and Reception. P.R.B.S — Pseudo Random Binary Sequence ,Pseudo means
Deterministic, Random — Repeated , Binary Sequence — 0 and 1 sequence. The Length of P.R.B.S is 2™ 1,after
2™-1 sequence repeated to starting sequence for Improvement of speed and performance large data frame
sequences. This Receiver mainly for designed for High Speed Data Packets reception.

In Modern Hi-tech Wireless Communication Systems, High Speed Data Communication is very
Important for future generated wireless data communication applications and products like internet and cloud
computing, Data Speed is in terms number of bits transmitted and received per second , due to this , I Designed
Ultra high multichannel Clock Frequency Speed - P.R.B.S Transceiver Designed for Very Futuristic Advanced
L.T.E A.S.I.C Wireless Communication products Space/Satellite, Aerospace, high Speed Internet and Large
Data based Cloud Computing Products and also for Advanced Long Distance Wireless Communication
Protocols. Due to this I Designed for Ultra high multichannel Clock Frequency Rate PRBS Receiver for
Identification of Different PRBS Patten Code sequences of Different Tapped lengths -
7,10,15,23,28,31,48,52,63 according to IEEE single and double precision & ITU CCITT Standards.

Transmission, Reception of Data is in the RANDOM Sense, This PRBS Generator, Receiver is
Designed for Identification property of Different Tapped PRBS Sequences like 10 e power 7, 10 e power 10, 15
,23,31,48,52,63 ata Weka Hertz Clock frequency and the Carrier speed is in terms of Mega, Giga, Tera,
Peta, Exa, Zetta, Yotta, Xona, Weka bits per Second baud rate and also multi clock frequency generator
provides high speed data rate frequencies like Giga/Tera/Peta/Zetta/Y otta/Xona/Weka Bits Per Second ,like
G.b.p.s/T.b.p.s/P.b.p.s/Eb.p.s/ Zbp.s / X.b.p.s / Y.b.p.s/W.b.p.s. The Length of PRBS sequence is 2&-1. 2L-1
times repeated the sequences. this is mainly suit for multiple users to transmit and received data in accurate time
for very long distance communications like Satellite GPS Data Acquisition, GSM Communication Systems, Wi-
Fi, LTE Computing, wireless internet computing, cloud computing etc because of Ultra High speed
Communication Rates in terms G.b.p.s(Giga Bits per Second),T.b.p.s(Tera Bits Per Second), P.b.p.s(Peta Bits
Per Second), E.b.p.s-Exa Bits Per Second, Z.b.p.s-Zetta Bits Per Second, Y.b.p.s- Yotta bits Per Second,
X.b.p.s- Xona Bits Per Second, W.b.p.s- Weka bits Per Second, All these PRBS LFSR Sequences are designed
by tapping different points according to ITU O.150, O.151, and O.152 Standards. This PRBS Receiver Design
Consists of Multiplexer, PRBS Registers of different tapped sequence points, Clock Frequency Generators of
G.b.p.s/T.b.p.s/P.b.p.s/E.b.p.s/Z.b.p.s/X.b.p.s/Y.b.p.s/W.b.p.s Speed Rate. The Advantages of these PRBS
Generators having In Built Checkers, Bit Error Rate Detection & Correction by using PRBS Checkers. these are
simply Linear Polynomial Checkers & CRC. Improvement of Speed and Performance and Reliable
Communication and Reduction of Chip Complexity, Power Consumption, NOISE. Reduction Data Traffic and
Loss. The Applications are Wireless and Telecommunication, Image & Video Processing, Data Encryption and
Decryption, Cryptographic, Portable Multimedia and wireless consumer electronics products, the advantages are
high speed data computing Tx/Rx.

This new innovative Ultra high multi clock frequency P.R.B.S Transceiver A.S.I.C I.P Core is
having many advantages compared to current generation of P.R.B.R Transceiver , These are the improvement
of the reliability , Automatic In Built Testing and Error rate Analysis of large/big data frames , easily
Recognize/ identified the P.R.B.S Pattern Sequences as per I.T.U Standards and I.LE.E.E , reduction of number
of gate components in the A.S.I.P S.0O. C IP Core, receives the large number of multiple data frames with more
accuracy for large data computing applications like wireless internet and cloud computing applications. Speed
of the data is very very far away compared to current generation ASIC products available in the market, because
of by synchronizing with Mega, Giga, Tera, Peta, Exa, Zetta, Yotta, Xona,Weka Hertz Clock Frequency.
Compatibility and flexibility, data accuracy more compared to current existing products, also this product is
very suit to interface with High Speed Serial communication protocols to test and analyze the data frames at
weka Hertz clock Frequency for improvement of high speed in serial communication. Very less time takes to
decrypt the PRBS Data Pattern Sequences and Frames of different pattern sequences. Very flexible clock and
data recovery and synchronization and time delay. Chip Complexity is drastically reduced in this product, just
in terms multiple hundred gates used in the ASIC IP Core instead of multiple thousands of gates used in the
current generation ASIC Products. Reduction number of errors like bit slip, error count etc. This is the universal
receiver to interface with all electronic data automation products and applications wireless and telecom,
consumer mobile multimedia, graphics processing , image ,video processing, data communication and
networking, satellite, space, aerospace and autotomotive industrial automation applications . Also one more
advantage of the product is to decrypt the multiple data frames at a time due to different parallel ports with very
high bit rate speed weka bits per second speed. It is very smart digital computing A.S.I.C product by many
more merits. The limitations are speed and performance, because of very futuristic ASIC Product.

Using the different PRBS Polynomial sequences can easily analyze the bit error rate using just like
CRO/ Wave form Analyzers. These Polynomial sequences are analyzed by using different data pattern lengths.
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Error rates can easily analyzed in very high standard industrial data interface cards PCI ,PXI,PCI SATA, Serial
Communication Protocol cards RS -232,485,SPILUSB,CAN,LIN etc. Due to Different to Different PRBS
Sequence Lengths having standard deviation of bit error rates of every Protocol cards , For Example Standard
deviation — If it is less than 10e!? error rate less and if it is > 10e!?>  the error rate more , like that every PRBS
Data Frame Sequences-7,10,23,31,48,52,63 data frame sequences having Standard Deviation of Bit Error
Rates. Similarly for all Very High standard industrial Serial data Acquisition cards having Standard Deviation of
Bit error Rates of different width and lengths..

II. Ultra High multi channel Clock Frequency PRBS Transceiver Design Architecture

Clock Frequency
Generatot /Oscillator
Mega Hz Freq Sel[3:0]
Giga Hz

Tera Hz
Peta Hz

Exa Hz Mux Clock Out

Y WYV ¥

Zeta Hz
Yotta Hz
Xona Hz

Weka Hz e
>

Fig.1: Multi Clock Fréquency Generator

Description—Multi Clock Frequency Generator consists Clock Frequency Generator/Oscillator, 8:1
Multiplexer. Clock Frequency Generator . Generator consists Counter to Generates Different Clock Frequencies,
MHz, GHz, THz, PHz, EHz, ZHz, YHz,XHz,WHz of 10¢ or 2%, 10° or 2%, 10'2 or 2*°, 10'° or 20 ,10'%0r 290
,10%0r 270 10%or 2%, 10%or 2% , 10%%r 2'% Clock Cycles. 9:1 Multiplexer Selects The one the above
frequencies to generate Baud Rate of Specific Clock. These frequencies are act as a clock input to the PRBS
Receiver Design of Different Tapped Pattern Sequences.

Multi channel- PRBS Generators for Identification of property of various seed word patterns
2¢’-1, 2e'-1, 2e'>-1, 2e?-1, 2¢*'-1 Tapped sequences

prbs_sel [2:0]

[A] RTL Architecture [B] Logic Design {

7.
Clock PRBS- 2e’-1
prbsout
reset
PRBS-2e0-1
serout
shift PRBES
serout MUX
Prbs_sel[2:0] PRBS- 2e15-1 parout
Figure(1). RTL Design i for PRBS for PRBS- 26231
Identification of property of various patterns 2e7-1, 2e10-1, 2e15.
1,2e%.1, 2311
PRBS- 2e1-1 |~

Fig. 2: Multi channel- PRBS Generators for Identification of property of various seed word patterns 2e’-1, 2¢'’-
1, 2e"-1, 2e%-1, 2e%'-1 Tapped sequences

Description: The 2¢’-1 PRBS Generator consists 8 bit Linear feedback shift register. The Linear
feedback shift register contains 8 D type Flip flops with feedback tapped DFF element positions(7,6) and the
tapped positions 7 and 6 are XORED (compared) bit by bit and generates output. The output is feed back as
input to the 8- bit LFSR(Linear feedback shift Register). Similarly Other PRBS generators of various data bit
lengths of (10, 16, 24, 32 Dtype Flip Flops ) with feed back tapping position DFF elements
(10,3),(14,15),(18,23),(28,31) are xored and generates serial and parallel output of specified PRBS 2¢!%-1, 2¢!>-
1, 2e?-1, 2€*!-1. The purpose of tapping the elements of PRBS is for generate standard specific high frequency
and baud rate as per CCITT & ITU (0.150/0.151/0.152) standards. The PRBS generates 256 random seed
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word numbers repeatedly. Based on the concept of n bit PRBS, The PRBS Generator contains n number of D
type Flip flop elements. The Maximum length of PRBS is 2t-1. The above figure(2) shows Logic Design
Architecture for PRBS Generators of identification of property of various PRBS Patterns-2¢’-1, 2¢!%-1, 2¢e'-1,
2¢?-1, 2¢3'-1. This PRBS generator consists of 8:1 multiplexer and 3 PRBS select lines The PRBS selector
select particular PRBS pattern of above mentioned and generates PRBS output in the form of serial and parallel
output.

Ultra High Frequency Multi channel PRBS Generator Design Architecture

Description
prins-10 — The PRBS Generator Consists of 8:1
Multiplexer, 1:8-Demultiplexer,

Different PRBS Pattern Generators -
(2e7-1,2e10-1, 2el5-1,2e23-1,2e31-1
etc), The multiplexer and de-
multiplexer select and de-select the
8a one of the different PRBS Tapped
Mux Pattern seed words are generated
by selection of PRBS TYPE[2:0]
select signals. All these different
PRBS are synchronized with
7 different clock frequencies Mhz,
Ghz, Thz, Phz, Ehz, Zhz).

Fig.3: Multi Clock (Mega, Giga, Tera, Peta, Exa, Zetta Clock Frequency Multi Channel PRBS DESIGN
ARCHITECTURE

PRES 23
Mega Hz
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PROS-48 — Tera Hz
Peta Hz
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i
i

PRBS-63

Multichannel PRBS Receiver Architecture

Freq-sel[2-0] —jj_.]i"rh [2:0]
EEES Fattem
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PEES-10
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Modulated
Signal

Generator

1:8
Frequency
Distributor
SDecoder

PEBS-15
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PEBS-31

FPEEBS-32

0 grng

PEBS5-63

Fig.4: MMultichannel PEEBES Feceiver Architecture

Description. The Architecture Consists of PRBS Reference Generator, Frequency De-multiplexer /
Distributor Circuit (1:16), Comparator. The Comparator Receive one of the Different PRBS Transmitted Pattern
Sequences (27-1,219-1,215-1,223-1 231-1 etc) and compare with PRBS Reference Pattern Sequence of specific
PRBS Frame Sequence , and Deselect the sequence by 1:8 De-multiplexer for Receiver Output. Due PRBS
Reference Generator , can easily Recognize different PRBS Pattern Sequence of pattern data lengths. The PRBS
Modulated Signal Generator consists (27-1,2'0-1,215-1,223.1,231-1 etc) =~ PRBS Carrier sequence merged with
base band signal and easily detect these frame sequences by using PRBS Reference Generator and compared.
The Frequency De-multiplexer/Distributor decodes all these PRBS Data Frame Sequences by identification of
property of different pattern lengths. The advantages are that the random sequences are having repeat modes.
Generate eye diagrams easily with specific high jitter tolerance.
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RTL Design & verification Architecture- Multi Channel PRBS Transceiver

HIGH SPEED MULTI CHANNEL MULTI SPEED PRBS DATA

Description

PEBS Data Sar-De-Sear Consists Serializer and De- Serializer ASIC
Modnles of Differest PRES Pattans PRBES-7 PRBS-10 PRBS-
15 PRBS-13 PRBS-31 PRBS-48 PRBS-32 FREBSG3 Tapped
| Seqences  tramsmitted  and received Seially through Data
Serializer and De-Sevializer Patterns using 5:1.1°5 Multiplexer and
De-multiplexers pattems sequences selected by PRBS Selector of §
possible selection lines

clock __} | =0
PRBS TRANSCEIVER

reset —*

Prbs_set—

> in—*

Table(1): PRBS bit-pattern are generated i a linear feed-
badk shift-register. This is a shift-register with a XORed
feedback of the output-values of specific flip-flops to Me imput
eThe Multi channel PRBS Transceiver of the first flip-flop.
consists Transmitter and receiver of
different PRBS patterns- 2e7-1, 2e10-
1, 2el>5-1, 2e23-1, 2e31-1 NRZ. The
data input transmitted and received R

serially in the form bit by bit.

PRESTYPE | STANDARD SUGGESTED DATA | FEED BACK TAP
Rl s Pe

Fig.5: Multichannel PRBS Receiver Architecture

This Design is mainly intended for High Speed Multi pattern PRBS Generator of Sequence 2¢e’-1,2¢!’-
1, 2e'%-1, 2e%-1, 2&3-1 2e*-1, 2e°%-1, 2e%-1 for Ultra High Speed Wireless Communication Engineering
Applications 3"9&4" Generation of wireless communication & network products & Technologies (CDMA, GPS,
GSM, WIFI, WIMAX, GiFi, Optical etc)as per CCITT- ITU Standards.

The PRBS Design Implemented based on the linear feedback shift register (LFSR).The family of Shift
Registers are used to generate pseudo random binary sequences for Multi Kbps, Mbps & Gbps Speed.

NEW INVENTED PRBS TRANSCEIVER DESIGN ARCHITECTURES

2e’.1 PREBS 27 L PRBS l
1} .
Multi Cloc Receiven in Multi Clock
e _— -0

- E] = @Gﬁ
Out 30401 PRES 260.1 PRES

Mulii Clock Receiver in Mult Clock
%ﬁ ?D@%

2eli.] PRES 2el.1 PRES

Multi Clock anm in MMulti Clock

Txin
Fig. 6: New Invented PRBS Transceiver Design Architectures

The Above figure shown Ultra High Frequency (Mhz, Ghz, Thz, Phz, Ehz, Yhz, Xhz, Whz clock)
multichannel PRBS Transceiver consists Transmitter and receiver of different PRBS tapped Carrier frequency
generator patterns (2¢’-1, 2e'%-1, 2e'5-1, 2e?*-1, 2¢3!-1).

The low frequency transmitter input is modulated with these different high frequency carrier PRBS tapped
sequence patterns to generate transmitted output. At the receiver side the same transmitted output is
demodulated /decoded to generate original low frequency base band signal receiver output.

All these multi channel PRBS Transceiver is synchronized with ultra high clock frequencies(Mhz, Ghz, Thz,
Phz, Yhz, Xhz, Whz). These clock frequencies are generated by using 20, 30, 40, 50, 60, 70, 80, 90,100 bit
counters and these clock frequencies(Mhz, Ghz, Thz, Phz, Ehz,Zhz, Yhz, Xhz, Whz clock) are generated by
synchronizing and toggling at every posedge of 22/2, 230/2, 249/2  230/2 260/2 27012 28012 290/2 2199/2 clock
cycle period with respect to main reference clock.

Due to ultra high frequency clock synchronization, The PRBS Transceiver suit for Very Advanced ASIC /SOC
Communication engineering -Wireless & engineering communication SOC Applications and products. By
using the SOC, could easily transmit and receive large packet transactions data with zero latency time and
improve system performance and bandwidth of Any SOC Application/product.

The purpose of PRBS Transceiver is designed for very high speed long distance communication suit for
Applications /products (CDMA, GPS, Satellite/space products) in terms of multiple thousands/lacks of km’s.
RTL Design & Verification done by System Verilog/ Verilog RTL DUT and Test bench software.
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Design Architecture For PRBS Multi Pattern Sequence Generator- PRBS ITU and AT&T

Standard Design *

Architectures of Different Pattern Sequences 2¢’-1, 2e'%-1, 2e!%-1,2e?3-1, 2¢€*!-1, 2e-1, 2e%-1.

1.2e’-1 PEES Design 2. 2e!" 1 PRES Design

“eha.(:l&;k l__ ,_L_ - weka cloch¢ {

-

ey . ,_J,_
————————— -———— JE—— FO ' I FL " OFT : i oFs ! oFs _l F10
___4 '___a —_———— S '

S T et S i

Fig. 7: 2e’-1 PRES Design Fig. 8: 2.1 PRBS Design
3.2e’-1 PRBS Design 4.2e¥-1 PRBS Design
weka clo;'L ; ; A%, Ika Clock
——_—a, ¥ - ——

oo ! \ —1 Fia — F15
) I i ] ]
i A
1

Fig. 9: Ze'-1 PERBS Design Fig. 10: 2Ze**-1 PEBS Design

4.2e*.1 PRBS Design

Weka Clock f_} ———— ————

Fo |rzs]—|r29|—.raoy—‘

Fig. 11: 2e*-1 PEES Design

Description: Fig. 7 shows PRBS-7 Sequence with tapping points 7 and 6 and sequence length is 27-1times the
repeat sequences generated. Figl.6 PRBS-10 Sequence with tapping points 10 and 7 and sequence lengths is 2!°-
Itimes repeat the sequence.similalry other PRBS Sequences 15,23,31,48,52,63 with repeated pattern sequence

lengths are 2'5°1,223-1,231-1,24-1,252.1,29-1.

PRBS Polynomial Data Equations
For PRBS 7% Tapped Sequence , Mathematical equation is Y = 1+X%+ X

(1.1)

For PRBS 10* Tapped Sequence , Mathematical equation is Y = 1+X3+ X! (1.2)
For PRBS 15% Tapped Sequence , Mathematical equation is Y = 1+X!*+ X (1.3)
For PRBS 23" Tapped Sequence , Mathematical equation is Y = 1+X'3+ X*  (1.4)

For PRBS 31* Tapped Sequence , Mathematical equation is Y = 1+X%+ X3!
For PRBS 52™ Tapped Sequence , Mathematical equation is 'Y = 1+X*7+ X2
For PRBS 63" Tapped Sequence , Mathematical equation is Y = 1+X%2+ X%

(1.5)
(1.6)
(1.7)

Description: The PRBS Sequences 2¢’-1, 2e!%-1,2e'3-1, 2e?3-1, 2e3'-1, 2e®-1, 2¢e°%-1, 2¢%-1 above Design
Diagrams are represented in the form mathematical polynomial sequence models algorithms, can easily analyze

the PRBS sequences.

Table 1.1, CCITT-ITU PRBS STANDARD TABLE- Single & Double Precision Standards

PRES Tyvpe. Standard Data Rate(kbps) Feedback
Tap

1ke’-1 ITLU-T O 150 14.4 = e
Liket=-1 ITU-T O 150 64 Rl Sl
Likets-1 ITU-T O. 150 1544 2045 4312 , 5445 320064 44735 145 18%
Lihe3-1 ITU-T O.150 34368, 44736,139264 8= 237
Tike® i1 ITU-T O 150 L& = 1 | 1.2%108 28= 31
LihetS-1 ITU-T O 15000 1ELAD. 152 LE*10%, 1.2*10° 45= 422
Like™3-1 ITU-T O.1S00. 15100 152 Ls*10%2 3 2 10t s34 47
Lihe3-1 ITU-T O 15000 1ELAD. 152 L0010 1200102 o= 637

INote: Table Designed as per ITU, IEEE-TS4 Standards

VLSI - IC Software Design Flow Chart
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DESIGMN ENTRY

RTL HDL CODING

FLOORPLAMNMING
< PLACEMEMNT >

C ROUTING >

CONFIGURATION
IC. TARE O

Fig. 12: VLSI IC- EDA Sofrware Design Flow Chart

Description: This is Standard Industry Design Flow Chart for Delivery of VLSI IC Chip Design Soft IP
Core Products/Designs. Initially entering RTL Design through Design Entry Step, After That RTL VHDL & /
Verilog HDL Coding Done through HDL RTL Design Software Editor of both behavioral and Data flow
models. Verification & Running the Functionality of RTL HDL Design Description through by Simulation and
Abstract the Description in to Gate Level Net list using Synthesis, subsequently Place & Routing through FPGA
Placed Design & Router and Programming and Debugging Done through Reconfiguration using JTAG
Debugger. All the Design flow reports generated by using Xilinx ISE 10.1i ISE Software Design Tool.

II1. Simulation and Synthesis Results

Chronologic VCS simulator copyright 1991-2020

Contains Synopsys proprietary information.

Compiler version Q-2020.03-SP1-1; Runtime version Q-2020.03-SP1-1; Jul 12 08:41 2022
15prbs7 tapped seq tx_in = 0,tx_out=0, rx_in=0, rxout =0, tx =
0000000000000000000000000000000000000000000000000000000000000000, rx =
0000000000000000000000000000000000000000000000000000000000000000
35prbs7 tapped seq tx_in=1,tx_ out=1,rx_in=1, rxout=1,tx =
0000000000000000000000000000000000000000000000000000000000000001, rx =
0000000000000000000000000000000000000000000000000000000000000001
55prbs7 tapped seq tx_in=1,tx out=1,rx_in=1, rxout=1,tx =
0000000000000000000000000000000000000000000000000000000000000011, rx =
0000000000000000000000000000000000000000000000000000000000000011
75prbs7 tapped seq tx_in=1,tx out=1,rx in=1,rxout=1, tx =
0000000000000000000000000000000000000000000000000000000000000111, rx =
0000000000000000000000000000000000000000000000000000000000000111
95prbs7 tapped seq tx_in=0,tx_out=0, rx_in =0, rxout =0, tx =
0000000000000000000000000000000000000000000000000000000000001110, rx =
0000000000000000000000000000000000000000000000000000000000001110
135prbs10 tapped seq tx_in=1,tx out=1,rx_in=1, rxout=1, tx =
0000000000000000000000000000000000000000000000000000000000000011, rx =
0000000000000000000000000000000000000000000000000000000000000011
155prbs10 tapped seq tx_in=1,tx out=1,rx_in=1,rxout=1, tx =
0000000000000000000000000000000000000000000000000000000000000111, rx =
0000000000000000000000000000000000000000000000000000000000000111
285prbs15 tapped seq tx_in=0,tx_out=0,rx_in =0, rxout=0, tx =
00000000000000000000000000000000000000000000000000000000000001 10, rx =
0000000000000000000000000000000000000000000000000000000000000110
305prbs15 tapped seq tx_in=0,tx_out=0, rx_in =0, rxout =0, tx =
0000000000000000000000000000000000000000000000000000000000001100, rx =
0000000000000000000000000000000000000000000000000000000000001100
385prbs24 tapped seq tx_in = 0,tx_out=0, rx_in =0, rxout =0, tx =
0000000000000000000000000000000000000000000000000000000000001100, rx =
0000000000000000000000000000000000000000000000000000000000001100
405prbs24 tapped seq tx_in=1,tx out=1,rx in=1,rxout=1, tx =
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0000000000000000000000000000000000000000000000000000000000011001, rx =
0000000000000000000000000000000000000000000000000000000000011001
465prbs32 tapped seq tx_in =0,tx_out=10,rx_in =0, rxout=0, tx =
0000000000000000000000000000000000000000000000000000000000000100, rx =
0000000000000000000000000000000000000000000000000000000000000100
525prbs48 tapped seq tx_in=0,tx_out=0,rx_in= 1, rxout=1, tx =
0000000000000000000000000000000000000000000000000000000000010011, rx =
000000000000000000000000000000000000000000000000000000000001001 1
VCSSimulationReport

Time: 1500 ns

CPU Time: 0.400 seconds; Data structure size: 0.0Mb

Tue Jul 12 08:41:16 2022

Finding VCD file...

/dump.ved

[2022-07-12 08:41:16 EDT] Opening EPWave...

Done

Simulation waveforms and FPGA Layouts

B LA NN A p e

Fig. 13: Multi channel PRBS Transceiver Simulation wave and FPGA Synthesis layouts.

IV. Conclusion

Designed and Verification of new invention HDL clock generators- mega, giga, tera, peta , exa, zetta,
Yotta, xona, weka hertz frequencies synchronized PRBS RTL Design TRANSCEIVER ASIC FOR
IDENTIFICATION OF PROPERTY OF 2¢’-1, 2¢'%-1, 2e!%-1, 2e¢»-1, and 2e31-1 TAPPED PATTERN
SEQUENCES AS PER C.C.ILT.T- I.T.U STANDARDS FOR ULTRA HIGH SPEED long distance SMART
DIGITAL WIRELESS COMMUNICATION PRODUCTS & APPLICATIONS space and satellite distance
level with various features like performance, speed, high quality modulation and demodulation, standard
encryption and de-cryption, large data computing and data serialization and deserialization, error rate anlaysis
and fault injection, detection and simulation for advanced future usage.

Future Scope: For ultra high speed long distance communication applications
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