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Abstract-Embedded Ethernet is nothing but a 
microcontroller which is able to communicate with the 
network currently device with microcontroller has been 
widely used in industrial field. However, a large number of 
devices don’t have the network interface and the data from 
them cannot be transmitted in network. A design of ARM 
Processor-based embedded Ethernet interface is presented. 
In the design, an existing SPI serial device can be 
converted a network interface peripheral to obtain 
compatibility with the network. By typing the IP-Address 
of LAN on the web browser, the user gets a web page on 
screen; this page contains all the information about the 
status of the devices. The user can also control the devices 
interfaced to the web server by pressing a button provided 
in the web page. 

Index terms - Embedded Ethernet; ARM Processor; SPI; 
Web server 

I. INTRODUCTION 

Computer communication systems and especially the 
internet are playing an important role in the daily life. 
Using this knowledge many applications are imaginable. 
Home automation, utility meters, appliances, security 
systems, card readers, and building controls, which can 
be easily, controlled using either special front-end 
software or a standard internet browser client from 
anywhere around the world. Web access functionality is 
embedded in a device to enable low cost widely 
accessible and enhanced user interface functions for the 
device. 

 The remote and monitoring system can be control by 
many kind of different .technology. The progress can be 
control and monitor system via field bus, and Ethernet, 
power line carrier, SMS, EPRS, ADSL, GPRS, CDMA-
Based, 3G-Based  

Wireless network, telephone control and other 
communication means are applied to realize data 
transmission between data acquisition modules and data 

collection center. The remote and monitoring able 
system can be the temperature control and monitoring 
system, streetlight monitors and control system, remote 
monitoring of air-quality system, online power system, 
crop field remote monitoring system, remote 
measurement and control system for greenhouse, home 
automation system and some other system that will 
appear on our living life. Remote monitoring systems 
based on web-server-embedded technology and mobile 
telecommunication will become a core node technology 
in sensing network construction because of a great deal 
of mobile users and spreads of digital services in next 
generation telecommunication in the world. Soil, 
environmental, and crop information monitoring are 
important in production management and decision 
making in precision agriculture. Therefore, reliability, 
security and inexpensive characteristics required will be 
essential in the crop field information monitoring. Three 
improved field monitoring servers (FMS) using code 
division multiple access (CDMA) services combined 
with IPSec-based virtual private network (VPN) 
function have installed to two rice practical fields in 
Shanghai and one maize experimental field in Beijing 
for constructing a remote wireless sensing network. This 
crop field remote monitoring system as a ubiquitous 
node infrastructure in wireless sensing networks is 
useful and powerful to collect soil, environment, and 
crop information in remote for precision agriculture. The 
real-time soil and environment data, and crop images 
can be dynamically collected in remote area by the crop 
field monitoring systems in remote. This crop field 
remote monitoring system using web-server-embedded 
technology and CDMA service with IP Sec based VPN 
function as a node infrastructure is powerful and useful 
to construct ubiquitous wireless sensing network in low- 
cost and high-security for crop production .A web server 
in the devices provides access to the user interface 
functions for the device through a device web page. A 
web server can be embedded into any appliance and 
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connected to the Internet so the appliance can be 
monitored and controller from remote places through the 
browser in a desktop. Temperature, pressure, 
displacement, motion and sound are the most often 
measured environmental quantities.  

Among these environmental quantities, temperature is 
the most often measured parameter in industries. For 
example, some processes work only within a narrow 
range of temperatures; certain chemical reactions, 
biological processes, and even electronic circuits 
perform best within limited temperature ranges. So, it is 
necessary to measure the temperature and control if it 
exceeds some certain limit to avoid any misbehavior of 
the systems. To accurately control process temperature 
without extensive operator involvement, a temperature 
control system relies upon a controller, which accepts a 
temperature sensor. 

An ARM processor based embedded Ethernet interface 
system is designed. In the system, the introduced 
microcontroller LPC2138 can communicate with serial 
data acquisition equipments at the terminal through SPI 
interface and can transmit data to remote host computer 
through Ethernet interface. Compared with the system a 
host is connected to many serial devices, the task of host 
is only to complete a single Ethernet communication and 
its load is lower. 

II. SYSTEM DESIGN 

Many embedded systems have substantially different 
designs according to their functions and utilities. In the 
design, structured modular design methods adopted and 
the system is mainly composed of SPI communication 
module, processor module and Ethernet interface 
module, as shown in Fig. 1. The figure shows that the 
typical architecture of an embedded Ethernet monitor 
and control using web browser architecture.  

Here all the devices are connected to the processor and 
the ADC converters are used to convert analog data into 
digital data. Serial communication is done in between 
processor and Ethernet controller CS 8900A.It is 
connected to LAN cable through RJ 45 registered jack 
and the whole device is connected to remote PC through 
internet. 

 LPC2138 Processor 

LPC2138is a microcontroller which is based on a 
supporting embedded tracking 32bit ARM7TDMI-STM 
CPU and real-time simulation, with a high-speed Flash 
memory of 512KBembedded, 128bit width of memory 
interface and unique accelerating structure; make the 32 
bit code to run in the maximum clock rate. part features 
of lpc2138,two eight-way 10bits A/D converters 
contains 16analog inputs, each channel’s conversion 
time is 2.44 microseconds. One 10bit D/A converter can 
provide different simulation outputs. 

 

Fig 1: System Architecture 

Two 32bit timer/counter (with 4 ways to capture and 4 
comparison channels) and PWM unit (6 output roads) 
and watchdog. Real-time clock has independent power 
source and clock source, and in power saving mode, it 
dramatically reduced energy consumption. Several serial 
interface, include two 16C550 industrial standard 
UART, two high-speed I2C interface (400kbit/s) SPITM 
and SSPC (with buffer function, the data length 
variable). Vector interrupt controller. It can be 
configurable priority and vector address. As many as 47 
general I/O ports of 5v LQFP64 encapsulation. The 
scope of crystal frequency within the piece 1~30MHz. 
Two low power consumption patterns free and power 
down. The CPU operating voltage range 3.0~3.6V 
(3.3v+/-10%). I/O port can with stand the maximum 
voltage of 5v. It is applied in industrial control, medical 
systems, POS machines, communication gateways, 
embedded software modern aspects. Ethernet Interface 

Because of the ARM system without the Ethernet 
interface, its application value will be greatly 
discounted, so regard as the whole system, the Ethernet 
interface circuit is essential, but complicated. Form the 
view of hardware, as shown in figure 2, the ITU.T802.3 
model layer structure, the Ethernet interface mainly 
contains MAC controller and physical interface.  

 

Fig 2: Ethernet Communication Module 
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LPC2138 is embedded with MAC, but it doesn’t provide 
physical interface .so it uses a DM9000A chip to 
provide Ethernet access channels. DM9000A integrates 
10/100Mbps physical interface, with an 16Kbyte SRAM 
which is used to send and receive the FIFO cache, it 
supports two 8/16bit host modes, and it supports directly 
interconnect flipping function, and it supports 
accelerated TCP/IP and so it reduces the burden of CPU 
and improves the efficiency and the reading and writing 
I/O time is 10ns only. DM9000A Ethernet controller 
observes 802.3 Ethernet transfer protocol promulgated 
by IEEE. The actual design application connection is 
showed by figure 2. 

 System Software Design 

In order to transmit the data from SPI serial to Ethernet, 
two system tasks are established in OS μC / OS-П. One 
is to receive front-end data through SPI interface and the 
other is to transmit data to Ethernet. 

 SPI Receiving task:  

For the case that the data are transmit to Ethernet, the 
data which have been arrived at SPI port are stored into 
SPI sending buffer and packaged according to TCP/IP 
protocol and then are added IP and UDP message head 
on the condition that the PC with SPI interface is set to 
SPI slave mode and the SPI interface is enabled. At last, 
the converted data are sent to the host through the 
corresponding UDP port. This process is shown in Fig. 
3(a).  

 Ethernet Receiving task:  

In the Ethernet task, in order to receive the data from 
Ethernet in the system, the local IP address and subnet 
mask must be set firstly, and the appropriate UDP port is 
opened to monitor whether there are data in UDP port.  

As UDP packet, the data which have been reached the 
UDP port, are analyzed according to TCP/IP protocol 
and then stored into SPI receiving buffer. At last, the 
analyzed data are sent to the SPI serial device through 
SPI interface driver. In the process above, an infinite 
loop is used and the process is shown in Fig. 3(b). 

                  

Fig 3: Tasks for transmitting Data 

III. SYSTEM TESTING 

Embedded Ethernet circuit board is shown in the fig 
(4).The circuit board consist of ARM processor, 
Ethernet interface module and rj45 registered jack. The 
devices which are to be controlled are connected to the 
circuit board. The snap shots for controlling the AC 
motor and monitoring the temperature sensor is given 
below. 

 

Fig 4: Embedded Ether net Circuit Broad 

Fig. (5) & (6) shows the simple web page designed 
using HTML language. It is requested by the client to 
server. Then the internet processes these request and 
server response for client request with web page. Now 
the Client can know the status of industry machineries 
and can control the machines via its own browser from 
remote location.  

The status of the AC motor is shown on the web page by 
typing the IP address of the server board. We can view 
the status of AC motor as shown and change the status 
by clicking on it and update the system. The status of the 
AC motor is changed similarly the temperature of the 
room will be observed for every hour by refreshing the 
results. Hence, results show that the client can access the 
whole industry from any remote place via its own local 
browser. In industry the single ARM board acts as data 
acquisition and control system and as web server, so the 
system is compact with less complexity. 

 

IV.CONCLUSION 

In order to transmit the data from an existing device 
with SPI interface to network, an embedded Ethernet 
monitor and controlling system based on web browser is 
designed. This design can be used widely in remote data 
acquisition and control system in industry. 
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Fig 5: Web page showing the status and Control of AC 
motor 

 

 

Fig 6: web page showing the status of temperature 
sensor and Humidity 

These Embedded Ethernet modules are having the 
capacity to perform as a true Ethernet device. It is 
possible to interface different kind of sensors with these 
modules and make various applications. So it can 
monitor embedded system operation state through 
Internet, achieving network monitoring purposes. The 
ARM system adopts the high performance Ethernet 
controller, the system communication and debugging are 
fast, reliable and real-time; In addition, it can be also 
applied in on-line monitoring, remote fault diagnosis 
system. 
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