
Perspectives in Communication, Embedded-Systems and Signal-Processing (PiCES) 

ISSN: 2566-932X, Vol. 2, Issue 4, July 2018 

Proceedings of National Conference on Emerging Trends in VLSI, Embedded and Networking (NC-EVEN 18), April 2018 

©CES 2018. All right reserved.         86 
Conference held at Brindavan College of Engineering, Yelahanka, Bagalur Main Rd, Dwarka Nagar, Bengaluru - 560063 

FPGA based adaptive implementation of Data 

acquisition with Modbus RTU protocol 
Shibin George, Champa H 

1. T. John Institute of Technology, Bengaluru 
 

Abstract: In data procurement system and assorted 

areas like automation, there begin the urgency of a 

system that does convince to be decisive and have a high 

baud rate communication. This paper proposes a 

composition of an adaptive modbus system using 

hardware description language (HDL). A field 

programmable gate array (FPGA) is a unified circuit. It 

is recognized as system on programmable chip (SOPC). 

The FPGA contour is broadly detailed using 

architectural delegation and VHDL/Verilog. 
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I. INTRODUCTION 

Today’s world, sensor networks are becoming higher 
and more essential for industries. Industries desire agile, 
intelligent and adequate digital distributed controlled 
system which will have ability in many facets [1]. These 
breeds of data accretion system are advancing and they 
have burden higher on authenticity, on chip processing 
capacity issues [2].      

Modbus is the most beloved commercially used 
protocol today. It is elementary, modest, comprehensive 
and straightforwardness to utilize. Modbus was established 
by Modicon (now Schneider Electric) in 1979 as an open, 
serial (RS-232 or RS-485) convention got from the 
Master/Slave design [3]. The Modbus standard 
characterize an application layer forecasting protocol, 
located at level 7 of the OSI model that brings 
“client/server” communications among connected devices 
on distinct types of buses or networks [4]. It assimilates 
also a distinct protocol on serial line to commerce 
MODBUS request between a master and one or more 
slaves. 

Today’s automation engineers are imposed to boost 
efficiency and throughput on their systems to stand 
aggressive in today’s global economy. FPGA aids 
appropriate performance and expertise essential for 
today’s machines. FPGA gives especially dynamic 
answers for meeting machine vision, networking, engine 
control, and video observation requests. The versatility of 
FPGA allows designers to rapidly adjust to changing 
advances and user constraints [5]. 

II. INTERPRET WITH MODBUS RTU 

Modbus protocol is an information structure, broadly 
used to set up master-slave correspondence between smart 
devices. A modbus information sent from an master to 
slave incorporate the address of slave, the injunction, the 
information, and check bits (CRC). Since Modbus RTU 
protocol is only an information format, it is free of the 

fundamental physical layer. It is conventionally realized 
by utilizing RS232, RS422, or RS485. 

 

Fig 1. Message Frame 

There are two principal transmission types found in 
serial Modbus associations, ASCII and RTU. These 
transmission modes decide the manner by which the 
Modbus messages are formed. In ASCII arrange, the 
information's are intelligible, though in RTU the 
information’s are in parallel coding and cannot be perused 
while checking. The exchange off is that the RTU 
messages are a littler size, which takes into consideration 
more information trade in a similar time traverse. One 
ought to know that all hubs inside one MODBUS organize 
must be of a similar communication mode, which means 
MODBUS ASCII can't speak with MODBUS RTU and 
the other way around. 

 

Fig 2. Modbus Operation 

CRC stands for cyclic redundancy check. In this 
scenario two bytes are included to the finish of each 
Modbus for lapse analysis [3]. The CRC range has two 
bytes, which hold 16-bit binary number. The CRC binary 
value is computed by the transmitter, which attach the 
CRC in the message. The receiver recalculates CRC filed 
while analyzing of the message and match the figured 
value to the real value which it has gotten in the CRC field 
message. 

The CRC-16 polynomial is appeared in Equation 1 [3]. 
The polynomial can be converted into a binary numbers, 
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since the divisor is seen as a polynomial with binary 
valued coefficients. For instance, the CRC-16 polynomial 
means 1000000000000101b. All coefficients, like x2 or 
x15, are spoken to by a consistent 1 in the binary field. 
The division utilizes the Modulo-2 calculation [3]. 
Modulo-2 arithmetic is just acknowledged by XOR'ing 
two binary numbers. 

Equation 1:  ( )               

The CRC estimation is implemented with a registers 
and XOR gates. Figure 1 demonstrates a CRC framer for 
the CRC-16 bit polynomial. Each piece of the information 
is shifted into the CRC-16 shift register (Flip-Flops) 
subsequent to being XOR'ed with the most significant bit. 

 

Fig 3. Polynomial Architecture 

III. APPLICABILITY OF FPGA BASED MODBUS RTU 

To take care of this demand, Industrial applications 
require speedier execution, configurability, denser data 
transfer capacity, and higher framework level 
coordination. Modern applications are presently pushing 
the points of confinement of what conventional rationale 
devices are able to convey. FPGA machines empower 
answers for meet their stringent outline objectives. 

To start with, there is a move from point-to-point 
information exchange to organize based correspondence. 
In video observation, this permits integrators to construct 
bigger, versatile, upgradeable, what's more, more 
financially savvy frameworks for end clients. For example, 
effectively including and redesigning an element that is 
associated utilizing standard protocols. 

Machine Vision is utilized as a part of processing plant 
mechanization to examine production lines for trait control 
and trailing purposes. Another basic utilization of machine 
vision is in vision-steered mechanical autonomy.  

Since machine vision required executing examination 
and arranging in the sequential construction system, it 
desire sensors that give high determination and high casing 
rate. FPGAs with a large number of I/Os and guidelines, 
for instance, Spartan-6 FPGAs, are frequently used to 
consolidate the sensors through LVDS signals Likewise, 
fast information handling is required to distinguish 
deformities and variations from the norm on rapid 
generation lines. Contingent upon the necessities of the 
application, pressure may be utilized to decrease the 
information transmission capacity required when sending 
crude information. A last segment of machine vision is the 
transmission framework. 
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