Freescale Semiconductor .
Order this document

by AN2120/D
Application Note

AN2120

Connecting an M68HCO08 Family Microcontroller to an
Internet Service Provider (ISP) Using the Point-to-Point
Protocol (PPP)

By Rene Trenado
SPS Latin America
Tijuana, Baja California, Mexico

Introduction

This application note is based on an M68HCO08 Family microcontroller
(MCU) and implements one of the most popular and accepted Internet
protocols: the point-to-point protocol (PPP) to exchange UDP/IP (user
datagram protocol/Internet protocol) data with other hosts on the
Internet. The source code is written entirely in C, showing much of the
benefits of the M6BHCO08 CPU features to support this high-level
language (HLL) programming and enables it to be easily ported to other
MCUs. The program code occupies less than 6K of memory.

Today the Internet is an integral part of our daily lives. Millions of people
all over the world are familiar with the mediums to obtain and manage
information over the World Wide Web. Those same people feed the
exponential growth of the Internet, enabling new consumer products in
the electronic industry.

The Internet is entering a new era where it impacts our lives at work and
at home, regardless of distance. It is clear that this tendency will effect
the next evolution of the information super highway.
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The benefits are endless. Imagine the ability to add new product features
remotely, perform device management and remote diagnostics,
integrate an interactive and intuitive browser interface to the electronic
device, and using that interface all over the world. As these consumer
requirements evolve, the integration of the Internet-enabling technology
into new and existing electronic devices will become more of a reality.

Unfortunately, for most electronic devices, implementing the technology
to achieve this networking connectivity based on open Internet
standards isn’t easy. For instance, most household appliances are
based on very low-cost 8-bit microcontroller technology, and chances
are that the host MCU includes neither a network port nor the hardware
resources to support TCP/IP (transmission control protocol/Internet
protocol) and other Internet protocols without disrupting their primary
function.

Implementing an entire Internet communications stack requires
significant memory and processing resources from the microcontroller-
based system. In most cases, adding those resources to the system
surpasses the cost and viability of the main reason why the system was
conceived.

However, different techniques to Web-enable devices have come to life
recently: from implementations of limited TCP/IP functionality in
resource constrained systems, to single-chip stacks, to device object
servers. Each method has its own advantages and disadvantages.

The intention of this application note is to show that a small, resource-
constrained microcontroller can be connected to the Internet when the
appropriate resources and well-suited CPU (central processor unit)
architecture, such as the one of the M68HCO08 Family of MCUs, are put
in place.
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A LAN works well in practice, especially when a relatively small number
of hosts conforms to it. The larger the number of hosts connected to the
LAN the larger the traffic of data the shared conduit will experience.

Consider this scenario. A company runs a common LAN for its
departments. Human resources (HR) is working on the weekly payroll
while production is programming the manufacturing plan of the day and
engineering is testing the next fancy product the company will launch to
market. It does not make sense for HR to experience the high latency on
the network caused by the manufacturing process or even engineering
testing using the same channel of communication. At the end of the day,
nobody will get paid because HR did not finish the payroll processing.

One solution to this scenario would be to split the company LAN in
different sections, one for each department. Then instead of having just
one network, the company would have three, and data traffic would be
reduced to a specific department only. Although the problem is now
solved, all three LANSs still need to be connected together so they can
share specific information. To interconnect two or more networks, we
need a computer or host that is attached to both networks and that can
forward packets from one network to the other; such a machine is called
a router. Figure 2 shows how a router interconnects two networks.
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