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Chapter 1
Introduction

1.1 Overview
This reference manual describes using the MCF51CN128 reference design hardware
to run the following TCP/IP applications:
» SCI/SPI to Ethernet

» \Web Server
e Email Client
e FTP Server

All hardware schematics diagram, gerber files, Allegro hardware source files, board pictures,
and firmware source codes are available in reference materials. All hardware files and
software can be reused to enable directly TCP/IP connectivity in customized applications.

For details about the technical implementation of the reference design main features, refer
to the following documents:

» Application note titled Serial-to-Ethernet Bridge Using MCF51CN Family and
FreeRTOS (document AN3906)

 Application note titled Web Server Using MCF51CN Family and FreeRTOS (document
AN3928)

 Application note titled Email Client Using MCF51CN Family and FreeRTOS (document
AN3930)

» Application note titled FTP Server Using MCF51CN Family and FreeRTOS (document
AN3931)

1.2 Key Features
o  Uses Freescale ColdFire V1 Core MCF51CN128 48-pin QFN package running up
to 50.33 MHz

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
Freescale Semiconductor 5
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» Low cost board in a minimal size of 2.89” x 1.55”. Ethernet Minimal System is 1.15”
x 1.55”,

» Forthe MCF51CN128 reference design hardware, power can be applied to both unused
pairs from the RJ45 cable. Therefore, power through the jack is not required. For more
details go to Section 2.7.

 The following TCP/IP services are implemented.
* DHCP Client Service:
* |IP dynamic address (DHCP) or static support at runtime

» Serial Bridge
* A UART or SPI to Ethernet bridge is implemented using the socket approach.

 Supports client or server implementation that allows connecting two serial
bridges using the Internet.

» An always enabled web page can configure all interfaces and bridge settings.
A reset command can be sent through the web page to make settings take effect.

 The following settings can be changed or shown at runtime through the
configuration web page or at compile time:
 MAC address

IP address

IP mask address

IP gateway address

Server address to connect as a client

« Static or dynamic IP address
» TCP port to connect or bind to

e TCP client or server implementation

Configuration or bridge implementation
UART port

UART baudrate

UART parity

UART number of bits

UART number of stop bits

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
6 Freescale Semiconductor




Chapter 1 Introduction

» UART flow control
* SPI port

 SPI baudrate

 SPI polarity

» SPI phase

» SPI master or slave

 SPI polling or interrupt handling

 Using hardware and software flow control for the RS232 interface
* Presence of RS485 transceiver and connector

 The bridge can be configured through the UART interface using a set of
commands explained in Section 4.5

 Forthe MCF51CN128 reference design hardware, power can be applied to pin
6 of the UART connector. Therefore, the power jack is not required. Refer to
Figure 2-5 for more details.

» An accelerometer by SPI is on-board to test SPI bridge.

e HTTP Server Service

 Supports HTTP with the following services:
o HTTP 2.0—Persistent connections or keep-alive sessions

o SSI—Server side include (SSI) directives

* AJAX—Used to give the illusion that a web page changes without
refreshing it

 FORMS (POST request)
* CGI—(POST request) common gateway interface support

* Tasks status though a web page

 Email Client Service

 Assigned IP is sent via email if the dynamic IP is used.

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
Freescale Semiconductor 7




Auvantages

 FTP Server Service
« Stores information using FAT and then makes it accessible using FTP

e FTP is mounted over an SD card reader

1.3 Advantages
e The MCF51CN128 is alow cost MCU that can enable Ethernet/TCP/IP connectivity

to any embedded design.

« Software source codes are available to directly use in a customer application. It also
allows customer changes or customizations.

» Hardware files are provided for free. If a change in hardware is required for a customized
design, hardware source files can be edited.

» The MCF51CN128 MCU can obtain power from connectors like the RJ45 and DB9.

 For support enter a service request at, www.freescale.com/support.

1.4 Development Tools
o CodeWarrior V6.2.1 is used to download the software application.

A proper Ethernet cable must be selected depending on the Ethernet element that is the
PC, hub, switch, or router.

1.5 Top and Bottom View of the MCF51CN128 Reference Design
Hardware

The following figures describe the top and bottom view of the board. A hardware block
diagram is shown in Figure 2-2. For details about components, go to Sections 2.2 and Section
2.3.

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
8 Freescale Semiconductor
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Figure 1-2. Bottom view of MCF51CN128 reference design hardware

1.6 How the MCF51CN128 Reference Design Fits Your System

The following figures show how the system fits into some TPC/IP applications. Specific
features are explained in the Section Firmware. The figures show reference design squared
by a red box.

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
Freescale Semiconductor 9
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— Configuring Bndge Parameter
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Figure 1-3. Serial bridge in Bridge mode

— = Configuring Bndge Parameter
thorugh a web page
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CLIENT

SERIAL

(UART OR SPI) BRIDGE 2
CONFIGURING BRIDGE PARAMETERS l %

CONFIGURATION MODE SERVER

Figure 1-4. Serial bridge in Configuration mode
‘ INTERNET %

WEB SERVER Web Client using
e — _| a web browser

Figure 1-5.Web server implemented at MCF51CN family providing HTTP services, one
client at a time
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Email Client
{MCF51CN128)

—  —

Figure 1-6. Email client connecting to an SMTP server

e o

MCF51CN128 SD card Reader
FTP Server

Figure 1-7. FTP server using FAT16 on an SD card
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Chapter 2
Hardware Description

2.1 Hardware

The hardware design characteristics are as follows:

1.

Show the small-size Ethernet application board using the MCF51CN128 MCU—This
area must be programmable, functional, and completely independent. This area is called
the Minimal System (see Section 2.4).

Demonstrate the Minimal System capabilities using sensors and external hardware.
This area is called the Demo System (see Section 2.4).

The Minimal System must be designed in the hardware in such a way that the whole
system can work independent of the Demo System. A set of zero—Resistors are provided
so the Minimal System can be isolated from the Demo System.

Provide the user with customizable hardware—If only the Minimal System is required,
layout files from the MCF51CN128 reference design can be edited. Therefore, the
Minimal System can be copied to a new hardware project. Only a power source
connection is required for the Minimal System.

To reuse the Minimal System, the same hardware components must be selected.

The Demo System must be able to provide all the serial interfaces for testing the VSCI,
I1C, and SPI.

The board is able to get power from five sources. See Section 2.7.

The board is able to provide all serial signals available to the client through an accessible
serial header.

2.2 Minimal System Features

The following is a list of main components in the Minimal system:

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
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vemo System Features
 Top view (see Figure 1-1):
 MCF51CN128 —Uses a 48-pin QFN package to handle all the TCP/IP applications
» Power LED—Turned on when the power is applied
 Reset button—Resets the MCF51CN128 processor
» Customized BDM for programming

» LDO on-board—~Provides regulated 3.3 V. The voltage must be between 3.7 V and
55V.

» Ethernet PHY 10/100 Mbps

e RJ45 connector

 Bottom view (see Figure 1-2):

» A ssingle 25 MHz oscillator crystal—Feeds the MCF51CN128. The MCU then
feeds the Ethernet PHY clock.

2.3 Demo System Features
The following is the list of the Demo system main components:
 Top view (see Figure 1-1):
« Standard 2 x 3 BDM connector

« Serial header—All serial signals are mapped
» Temperature sensor by IIC

« ADC—Using a POT

» LED—General purpose LED

 Power can be supplied from:
» Power jack—5.5 V max

Terminal block—5.5 V max

Unused DB pin for power—5.5 V max

Unused Ethernet cable pairs for power—5.5 V max

Battery—3.3 V max

» Accelerometer sensor using SPI

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
14 Freescale Semiconductor
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 Two buttons connected to KBI pins
» RS485 output connector

» Female DB9 output connector

 Bottom view (see Figure 1-2):
» RS485 transceiver
» RS232 transceiver

» uSD card connector

2.4 Connection Between Minimal System and Demo System
Features

The following figure shows how the MCF51CN128 reference design hardware is divided
into a Minimal and Demo system.

A set of zero Q resistors that connect both these systems are present and visible at the top
and bottom layers on the MCF51CN128 reference design hardware. Disconnecting these
registers isolate the Minimal system from the Demo system.

Minimal Demo
System System

Resistor Delimitator

Figure 2-1. Board showing Minimal and Demo system

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
Freescale Semiconductor 15
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raruware Block Diagram

2.5 Hardware Block Diagram

The following block diagram shows the features of the MCF51CN128 reference design
hardware. The components related to the Minimal System are shown in the color blue and
the components related to the Demo System are shown in the color green.

Minimal
System

51CN128
48-pin QFN

Accelerometer

(SPI)

Traces
for
Power
Selector

pSD card
reader

el DEMO
System

Female

Figure 2-2. MCF51CN128 reference design hardware block diagram

The following figures show the main hardware components on the MCF51CN128 reference
design hardware.

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
16 Freescale Semiconductor




Chapter 2 Hardware Description

Temperature

Sensor (IIC) gﬁ;‘pﬁ

Buttons

Ethernet
PHY

DB9 Female
Connector
(RS5232)
Accelerometer
Header
Selector 1 BDM Selector 2 (SP1)
Reset 5.5V 5
Button . ower
MCF51CN128 input Jack
Figure 2-3. MCF51CN128 reference design top view
DB9 Female
R523_2 Connector
Transceiver (RS232)

WSO card RS485
connector Transceiver

Figure 2-4. MCF51CN128 reference design bottom view

Note
The serial header is not populated in Figure 2-3.

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
Freescale Semiconductor 17
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rinout Description

2.6 Pinout Description

The following list shows how all the pins of the MCF51CN128 48-pin QFN are used

on the hardware:

Table 2-1. MCF51CN128 reference design hardware pin assignment

Pin Name Func 1 Func 2 Notes
Minimal System 1 VDD1

2 VSS1

13 VDD2

14 VSS2

25 VDD3

26 VDDA

27 VSSA

28 VSSA

37 VDD4

38 VSS4

3 PTAO PHYCLK

4 PTA1 MII_MDIO

5 PTA2 MII_MDC

6 PTA3 MII_RXD3

7 PTA4 MII_RXD2

8 PTAS MII_RXD1

9 PTAG6 MII_RXDO

10 PTA7 MIl_RX_DV

11 PTBO MIl_RX_CLK

12 PTB1 MII_RX_ER

16 PTB3 MII_TX_CLK

17 PTB4 MII_TX_EN

18 PTB5 MII_TXDO

19 PTB6 MII_TXD1

20 PTB7 MII_TXD2

21 PTCO MII_TXD3

22 PTC1 MII_COL

23 PTC2 MII_CRS

39 PTD4 EXTAL

40 PTD5 XTAL

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
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Chapter 2 Hardware Description

Pin Name Func 1 Func 2 Notes
Shared 24 RESET PTC3 (RST)
41 BKGD PTD6 (BKGD)
Demo System 46 PTE3 GPIO (SELECT- Analog MUX Selector
OR)
42 PTD7 SPSCK2 (ACC) ADP3 (POT) Selection by Analog
MUX
43 PTEO MISO2 (ACC) GPIO (SD)
44 PTE1 MOSI2 (ACC)
45 PTE2 SS2 (ACC) GPIO (LED)
15 PTB2 SS1 (SD)
30 PTC5 GPIO (CTS) MOSI1 (SD) Selection by Analog
MUX
31 PTC6 SCL2 (TEMP) MISO1 (SD)
32 PTC7 SDA2 (TEMP) SPSCK1 (SD)
33 PTDO TXD1 (RS232)
34 PTD1 RXD1 (RS232)
35 PTD2 TXD2 (RS485)
36 PTD3 RXD2 (RS485)
47 PTE4 KBI2P4 (SW2)
48 PTES KBI2P5 (SW1)
29 PTC4 GPIO (RTS)

2.7 MCF51CN128 Reference Design Board Power Options

The following figure shows the power options for the MCF51CN128 reference design board.

The options are listed below:

» Ethernet—Brown and blue pairs take power. Brown pair (pin 4 and 5) is positive and

blue pair (pin 7 and 8) is negative. The voltage drop due to the Ethernet cable length

must be considered when carrying power through the RJ45 cable.

Note
This is not power over Ethernet (PoE) but a way to power-up
the MCF51CN128 reference design board.

« UART—PIn 6, +5.5 V unregulated power

» Power jack connector (Default Power Source)

» Regulated 3.3V jack connector

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
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Figure 2-5. MCF51CN128 reference design board power options schematic

2.8 Hardware Considerations
The following list shows all the hardware considerations:
 Due to a reduced number of pins to all the functions required by the Demo System, an

analog switch is required to switch between pin functions.
 The following list shows shared functions that must be used exclusively:
e uUSD card reader and 12C (temperature sensor)
* rs232 hardware signals and second SPI port (accelerometer sensor)
» Accelerometer sensor and uSD card connector while containing a uSD card.
» General purpose LED and second SPI port (accelerometer sensor)
* POT and second SPI port (accelerometer sensor)

» When using the Ethernet cable as the power supply, the length of the cable must be
considered due to the voltage drop.

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
Freescale Semiconductor
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Chapter 3
Firmware Description

3.1 Firmware
The software design characteristics are as follows:

» Use a layered approach to write code so it can be migrated faster to other MCUs like
the MCF5225x.

» Write code for the CodeWarrior 6.2.1 compiler.

Use of existent software—FreeRTOS 5.3.0 as the RTOS and IwlIP 1.3.0 as the TCP/IP
stack.

Serial bridge must transmit data between the UART or the SPI to Ethernet.

UART must support—Software, hardware flow control.

Bridge parameters must be visible and configurable using a web browser.
 All serial parameters must be configurable without recompiling the code.
« Serial parameters must be configurable through the same serial interface.
» Static and dynamic IP addresses must be available.

» Web server must be able to show files from the uSD card.

» \Web server must support persistent-connections.

 Firmware must be able to send an email.

 SD card files must be able to be updated through an FTP session (FTP server).

3.2 Firmware Organization
After reset, the firmware starts in one of the following modes:
« Serial Bridge Mode

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
Freescale Semiconductor 21




siock Diagram

 The following services are functional:
» The selected serial (UART or SPI) to Ethernet bridge

Static or dynamic IP address

Email client with a dynamic IP address

HTTP server without SD card support
FAT16 support

 Configuration Mode
 The following services are functional:

» The selected serial (UART or SPI) to Ethernet configurator configures serial
parameters using predefined serial commands.

Static or dynamic IP address

Email client with dynamic IP address

HTTP server with SD card support

FTP Server with SD card support

NOTE
The SD does not work if the SPI configurator is
selected.
» FAT16 support
NOTE

The only difference between the serial bridge and configuration
mode is the serial function (bridge or configuration) and the FTP
server feature.

Configuration and reset can be requested at any time using a web page.

3.3 Block Diagram

The following figure shows how software is divided into functional pieces and joined
together to have a functional reference design software.

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
22 Freescale Semiconductor




Chapter 3 Firmware Description

HIL & m “ IwIP 1.3.1 TCP/IP Stack
Services | EFTI FreeRTOS (RTOS) | mac |
) s | o | uc ] crio | anc |_Fec_J kel |

Figure 3-1. MCF51CN128 reference design software

3.4 System Startup
The following table shows all the default parameters after reset. The full table is implemented
in file constants.c.

Table 3-1. Default firmware parameters

Ethernet Options

MAC Address 00:CF:52:35:00:07
IP Address 192.168.1.3
Subnet Mask IP Address 255.255.255.0
Gateway IP Address 192.168.1.1
Server IP Address 192.168.1.81
DHCP OFF
Serial Bridge Options
Mode Configuration Mode
Serial Interface UART Bridge
Server/Client Server
Port 1234
UART Options
UART Port SCI2
Baudrate 19200
Parity No Parity
Number of Bits 8 Bits
Stop Bit 1 Stop Bit
Flow Control Software
SPI Options
SPI Port SPI2

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
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internal Functionality of Socket Layer

Baudrate 1Mbps
Idleness Idle High
Sample Middle Sample
Master/Slave SPI Master
Interrupt/Polling Polling

Email Options

Username

lasko.coldfire@yahoo.com

Password

Freescalel23

STMP Server

smtp113.plus.mail.mud.yahoo.com

Authentication

YES

3.5 Internal Functionality of Socket Layer

The following figure shows the socket flow from the server and client perspective.

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
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netconn_new
(socket)

h

netconn_bind (bind)

k4

netconn_listen
(listen)

h

netconn_accept
{accept)

+———CONNECTION
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CLIENT

netconn_new
(socket)

h J
netconn_gethostbyna
me
{gethostbyname)

h

netconn_connect
(connect)

'

netconn_recv (read)

'

)

netconn_write (write)

h 4

netconn_write (write)

)

netconn_recv (read)

v

netconn_recv (read)

v

A

)

netconn_close
netconn_delete
(close)

netconn_close
netconn_delete
(close)

Figure 3-2. Socket flow diagram

CLIENT
SERVER
SESSION
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internal Functionality of Socket Layer
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Chapter 4
System Setup

4.1 Getting Started

This section describes the using the software and hardware to demonstrate the use of this
reference design

4.2 Install Software
This is the process to download firmware to hardware:

» Connect the BDM Multilink or BDM Cyclone PRO to the MCF51CN128 reference
design hardware.

» Download software using CodeWarrior 6.2.1v compiler.

 Disconnect the BDM Multilink or BDM Cyclone PRO from the programmed target.

Before downloading the firmware to the MCF51CN128 reference design hardware, the
M51CN128RD C-macro must be selected. The file name is m51cn128evb.h.

e d

sEWarning: only define one of them*s
#definse ME1CH1Z28ED ~#¥pin=z moved to reference design hardware*s
sogdefine V1_TOWER s%pins moved to reference de=ign hardware*s

Figure 4-1. Selection of the MCF51CN128 reference design hardware

4.3 Hardware Setup
For hardware setup, perform the following steps:

1. The power supply must be between 3.7 and 5.5 V because of regulator limits. To select
a different power source, go to .

2. The red LED near the RJ45 connector must be turned on as soon as the power is applied.

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
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Haraware Setup

4.3.1 HTTP Server Functionality

After running the sample program, the browser must show the following:

-

= “freescale-

Hellol!

Training & Documeniation
—
Links of interest
At P About FreeRTOS
— 2
—
j__,_-—"
More & FSICHT AT /‘_,a”
FE1CN128 Deta - " - e — 3
* I
- -—
., >
~ - — 4
s -""\-\.._\_\_\__
6 ——
—

Figure 4-2. Default web page
Links to reference manual and data sheets. A connection to the Internet is required.
MCU Configuration page
SSI Example page
AJAX Example page
Tasks’ Status Example page
MCU features

o 0 A~ WD PE

From this default web page, the following pages are available:

If the MCU Configuration link is clicked, or config.shtml is requested from the browser,
the following web page shows the parameters that can be changed.

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
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UART Options®

Actual Pamty: NONE

0QD
EVEM

Actual Number of Stop Bits: 1 bit

Actual settings

Options to select

Reset MCU
UART configuration
SPI configuration

MAC configuration

© N o 00 &~ 0 Dd -

TCP configuration

Actual Por: UARTD

UART
UART2

Actual Number of Bits: § bits

9 bats
Actua Flow Controd; None

Mona
Hardhwaing

Send new configuration to the MCU

Chapter 4 System Setup

MCU Configurations

Wi

Applications

Figure 4-3. Configuration page

Another application that is available in the web server is an AJAX example. The following
figure shows what is shown in the browser when ajax.htm is entered. The application
increments only the 8-bit counters and shows them graphically.
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Haraware Setup

-

Z “freescale"

somiconelucion

Real-Time Information Using AJAX technique

0.5 55 10.5 20.

o

Figure 4-4. An AJAX web page dynamically updated at background

The RTOS tasks’ status are displayed showing valuable information like:
 Task name

» Task state

« Amount of stack available for the task, measured in longwords

Address | http://10.81.64,38/tasks.htm

Running tasks:

Task State Priority Stack ¥
ppppppppppppppppppppppppppppppppppppppppp
WEB R 4 28 3
IDLE R a 13 5
FEC B 5 5 1
tepip B 4 71 a
SCI 5 3 93 4

FreeRTOS+1wip port (c)200% by Freescale Semiconductor

Figure 4-5. Tasks’ status on the MCF51CN128
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4.3.2 Email Client Functionality

As soon as the firmware gets a valid IP address using DHCP, an email is sent. Email receipt,
subject, and content are defined at file dhcp_app.c. Email origin, password, authentication
flag, and SMTP server are defined at file constants.c.

The following figure shows a received email sent by the system.

B | Address Notification - Message (Plain Text) (=9
! Fle Edit View Insert Format Tools  Actions  Help
i i-daReply. | (ZiReply to Al | i Forpard | (3 | LA | e | (5 2 X | 4 | @) B
From; lasko. coldfire @yahoo.com Sent: Thu 7/9/2009 5:35 PM
To: Alcantara Cadillo Paclo Renzo-BO6852

Cec:
Subject:  IP Address MNotification

Ee;;c, My IP MNumkber is 192.168.1.83, Do not reply!!
Hawve a good day

-MCFS51CH128

Do ¥You Yahoo!?
Tired of spam? Yahoo! Mail has the best spam
protection around nttp://mail.yahoo.com

Figure 4-6. Email sent by the MCF51CN128 reference design

The following email client implementation does not deal with encryption. Almost all the
actual SMTP servers use secure socket layer (SSL) to correctly sign-in and exchange
information over a secure communication protocol. Popular email service providers like
Hotmail, Yahoo, or Google accept SSL. File attachments to emails need to be considered
in the future.

At the time of testing this software, the following SMTP server is the only one that accepts
regular requests without SSL.:

smtp113.plus.mail.mud.yahoo.com

The username and password used with the Yahoo email account are stored at constants.c
and might not be valid during testing.
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4.3.3 FTP Server Functionality

The MCF51CN128 reference design is able to start an FTP server if the following conditions
are met:

 Configuration mode is running, not using SPI interface

A valid uSD card is connected with a valid FAT16 file system

The following table shows the list of interpreted commands implemented when using
Microsoft Windows command-line FTP client. They are interpreted because one or more
FTP commands are required to run the interpreted command. For example, LS will require
PORT and NLST to work.

Table 4-1. Microsoft Windows command-line FTP client implemented commands

FTP client Description
LS Displays files
GET [filename] Copy a file from FTP server to FTP client
PUT [filename] Copy a file from FTP client to FTP server
DELETE [filename] Delete a file from FTP server
QUIT Ends FTP session
HELP Shows description of FTP commands

The following figure shows an established FTP client session to the FTP server application.
A username and password are required to view the files. Later on, the files can be:
o Listed

» Uploaded
» Downloaded
e Deleted

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
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e CAWINDOWS\system3 2\cmd. exe - = ﬂ
C:~2>ftp 18.112.1682.151 !

Connected to 18.112_1082.151.
228 Service Ready
Uzepr (10.112.182.151:Cnonel>:
331 USER OK. PASS needed
Pazzword:

USR LOGGUED IN

0K
tp: 487 bytes received in B.B3Seconds 13.13Kbytes/sec.
tp> guit
BYE OK

Figure 4-7. Microsoft Windows command-line FTP client with the MCF51CN128

For this implementation the following information is required to log in:

Username: user
Password: Freescale123

FTP server implementation has the following limitations:
 Only allows one client and one transfer at a time.

» FTP server was tested using only Microsoft Windows command-line FTP client.

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
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* If an unimplemented command is received, the FTP client is notified and the FTP
session is closed.

For the FAT16 implementation, there are two limitations:
» The name of the file must be up to eight characters and the extension must be up to
three characters.

 Current implementation does not work with directories.

4.3.4 Serial Bridge Functionality

The Serial Bridge can work in two modes:
» Configuration mode—Serial interface (UART or SPI) is used to configure the serial
bridge. This is the default mode.

 Bridge mode—Characters received at serial interface, are sent to Ethernet and vice
verse.

The Ethernet side can be tested using HyperTerminal with the following information:

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
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Ethernet Properties
Connect To | Setings |
Host address:  [152.162.1.3 |
Port number: |1231 |
Connect using: |TCP_-"IF‘ (Winsock) V|
o] ] [ Cancel

[

<

Disconnected AMNSTW TCR/IP

MNUM

Figure 4-8. Microsoft HyperTerminal settings to test serial bridge

The UART can be tested using a standard serial terminal like HyperTerminal. In this example,
the HyperTerminal using TCP/IP (Winsock) works as a TCP client and the firmware as a
TCP server. The client must then specify the server’s address to get a connection.

For details about default UART or SPI settings, go to Section 4.4 To configure the serial

interface, go to Section 4.5

4.4 Principle of Operation

The Serial Bridge works in Configuration and Bridge modes. The Web server interface
works at all time, but the serial configuration (UART or SPI) only works in the configuration

mode.

The Serial Bridge starts with the following configuration:

Table 4-2. Reference design default parameters

MAC Parameters

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009
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MAC Address 00:CF:52:35:00:01
IP Address 192.168.1.3 for static implementation
Mask Address 255.255.255.0
Gateway Address 192.168.1.1
Server Address to Connect to an Address 192.168.1.3
Static or Dynamic Address Static

TCP Parameters

TCP Port to Connect to 1234
Client or server implementation 192.168.1.3
Configuration or bridge Implementation Configuration

UART Parameters

Port First Port
Baudrate 19200
Parity NONE
Number of bits 8
Number of Stop bits 1
Flow Control SW Flow Control

SPI Parameters

Port Second Port
Baudrate 1 Mbps
Polarity Low
Phase Middle
Master or Slave Master
Polling or Interrupt Handling Polling

4.5 Serial Configuration Commands

In configuration mode, the serial configuration task is enabled. The purpose of this task is
to configure all the serial parameters stated in Section1.2 Key Features . Default settings
are stated in Table 4-2. The configuration is made through a set of commands that are sent
using the UART or SPI interface. These commands are sent from the data terminal equipment
(DTE), like a PC to the MCF51CN128 reference design hardware.

Table 4-3, Table 4-4, and Table 4-5 list all available commands. For example, if the
board_get uart_port command is requested, the serial interface must send the packet as
shown in Figure 4-9.
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For the GET commands, three characters are needed to identify the command. If it is not a
valid command, then a single zero byte is returned as an answer. For a valid command, the
number of returned characters is equal to:

1 byte for ACK + Number of bytes stated at ond byte of requested command.
Table 4-3. Get commands to get bridge parameters

GET Commands
Command Name 1°' Character—Command ID 2"d 3" Character—
Character—Number SubCommand ID
of Parameters
board_get_eth_dhcp_auto 0x50 1 0
board_get_bridge_configuration 0x50 1 1
board_get_bridge_tcp_mode 0x50 1 2
board_get_bridge_tcp_server 0x50 1 3
board_get_uart_port 0x50 1 4
board_get_uart_parity 0x50 1 5
board_get_uart_number_of_bits 0x50 1 6
board_get_uart_stop_bits 0x50 1 7
board_get_uart_flow_control 0x50 1 8
board_get_spi_port 0x50 1 9
board_get_spi_polarity 0x50 1 10
board_get_spi_phase 0x50 1 11
board_get_spi_master 0x50 1 12
board_get_spi_interrupt 0x50 1 13
board_get_email_authentication_required 0x50 1 14
board_get_bridge_tcp_port 0x50 2 0
board_get_spi_baud 0x50 2 1
board_get_eth_ip_add 0x50 4 0
board_get_eth_netmask 0x50 4 1
board_get_eth_gateway 0x50 4 2
board_get_eth_server_add 0x50 4 3
board_get_uart_baud 0x50 4 4
board_get_eth_ethaddr 0x50 6 0
board_get_email_username 0x50 6 1
board_get_email_password 0x50 6 2
board_get_email_smtp_server 0x50 6 3
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Get functions return the same number of characters of the

Note

“Number of Parameters.”

For the SET commands, the following number of bytes is required for each command:

3 bytes for all SET commands + Number of bytes stated at ond byte of requested command

For a valid command, one is returned, otherwise zero is returned.

Table 4-4. Set commands to change bridge parameters

SET Commands

Command Name

1% Character— Command ID

2nd
Character—Number
of Parameters

3" Character—
SubCommand ID

board_set_eth_dhcp_auto OxAO0 1 0
board_set_bridge_configuration OxAO0 1 1
board_set_bridge_tcp_mode OxAO0 1 2
board_set_bridge_tcp_server O0xA0 1 3
board_set_uart_port 0xA0 1 4
board_set_uart_parity O0xA0 1 5
board_set_uart_number_of_bits O0xA0 1 6
board_set_uart_stop_bits O0xAO0 1 7
board_set_uart_flow_control OxA0 1 8
board_set_spi_port O0xAO0 1 9
board_set_spi_polarity OxAO0 1 10
board_set_spi_phase OxAO0 1 11
board_set_spi_master OxAO0 1 12
board_set_spi_interrupt OxAO0 1 13
board_set_email_authentication_required 0xA0 1 14
board_set_bridge_tcp_port O0xA0 2 0
board_set_spi_baud O0xA0 2 1
board_set_eth_ip_add 0xA0 4 0
board_set_eth_netmask O0xA0 4 1
board_set_eth_gateway O0xA0 4 2
board_set_eth_server_add O0xAO0 4 3
board_set_uart_baud OxAO0 4 4
board_set_eth_ethaddr O0xAO0 6 0
board_set_email_username OxAO0 6 1
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SET Commands

Command Name

1% Character— Command ID

2nd

3" Character—

Character—Number SubCommand ID

of Parameters

board_set_email_password OxAO0 6 2
board_set_email_smtp_server OxAO0 6 3
Note

Set functions will return zero if the command was correctly
executed. If any other number is returned, the command has failed.

Reset command is a single character command, as shown in the following table.

Table 4-5. Get commands to change bridge parameters

RST Command

Command Name | 1st sy acter

Reset the Board 0x88

Note

Reset function returns zero if it was correctly received.

For example, to ask for the serial’s port configuration, the following sequence must be sent:

0x50

0x01

¥

0x04

h

—

FROM SERIAL
BRIDGE

TO SERIAL
BRIDGE

<: AGK = 0401

Figure 4-9. Packet visual explanation

DATA = 0x01

The answer from the bridge means it correctly received the command, and the UART port
configuration is located at port number 1.

All settings are reloaded as soon as the reset command is requested.

4.6 Support

For any questions regarding this reference design, submit a service request using

www.freescale.com/support.
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Appendix A

A.1 Additional Files

The following files are included with this reference design in a zip file called DRM114.zip.

» CodeWarrior project containing the firmware—[DRM114SW.zip]
Bill of materials (BOM)—[BOM-25981_ A .xls]

PDF schematic files—[SPF-25981 A.pdf]

Hardware source files—[SCH-25981_A.zip]

Hardware layout file—[LAY-25981 A.zip]

Gerber files—[GRB-25981 A.zip]

These files are provided free of charge to Freescale users.
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Appendix B

B.1 Bill of Materials (BOM)

Item Subclass
Mfr. Mame
1 CADPart
CAL-CHIP

KEMET
MURATA

PANASONIC
SKYMOS

TOK
WENKEL COMPANY

WEMNKEL COMPANY

WEMNKEL COMPANY

WALSIN TECHNOLOGY CORP.

2 CADPart
MURATA
PANASONIC
TOK
WENKEL COMPANY
3 CADPart
MURATA

TOK
4 CADPart

KEMET

TCP/IP Applications Using the MCF51CN Family—Designer Reference Manual, Rev. 0, 12/2009

Number Description Gty Reference
Mfr. Part Humber Preferred Status
180-75182 CAF CER 0.1UF 18V 10% XTR 0402 25 C24-
C385,C40,C42.C44,C48,C47,C50.C54.C5
5, C57-C60.Ca2

GMCD4XTRID4KIEN Alernate
T-LF

CD402C104K4RAC  Alternaie
GRM155RT1C104KA Alternaie
83D

ECJDEX1C104K Preferrad
CCO4028 104K 180NT Alternate

C1008XTRICID4KT  Alernate

CO402X7R180- Alternate

104KME

CO402XTR160- Alernate

104KMP

CO402XTR160- Alernate

104K ENE

04022104K980CT  Akernate

150-75468 CaP CER 10UF 8.2V 20% X5R 0602 © C38,C38,C41.C43,C45,.051,053.C56,.C6
1

GRM122REDJ10EME  Alernate

47D

ECJ1WBOJ106M Prefarred

C1808X5R0J108M  Alternate

CDE03X5RER3- Alternate

106MME

150-75880 CAP CER 12PF 50V 5% COG 0402 2 C48C4p

GRM1555C1H120JZ0 Preferred

1D

CADDECOGIHI20)  Akernate

150-76320 CAP CER 2.2UF 6.3V 10% X5R 1 C52

D803
COa03C225KeFPAC  Alternate
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MURATA GRM183RE60J225KE1 Alternate

TAND YUDEN

BLM31PG281SN1L  Preferred

FRAMATOME CONMECTORS DDGS3IZE4GX00LF  Alternaie
INTERMNATIONAL

FRAMATOME CONMECTORS IDOBS33E4GV00LF  Alternate
INTERMNATIONAL

TYCO ELECTROMNICES 57478445 Alternate
TYCO ELECTROMNICES 57478448 Preferrad
TYCO ELECTRONICES 57BATAT-2 Alternate

CUI STACK PJ-002AH-SMT Preferrad

PHOENIX CONTACT 1725656

WURTH ELEKTRONIK EIS0OS GMBH T488211122

& CO.KG
Finrex Enterprise Co., Lid ‘M2-52-03 SBEL Alternate
SAMTEC TSM-103-D1-5-DV-P- Preferred

FRAMATOME CONMECTORS 57202-F51-06ALF Preferred
INTERMATIONAL

FREESCALE SEMICONDUCTOR PMAT2EEL

INTERSIL ISL2M7EEIUZ

KEZB041ML

MATIONAL SEMICONDUCTOR

NLASI15EMMNR2G  Preferred

FREESCALE SEMICONDUCTOR PCFEICHN128CGT  Preferred

LUMEX SML-LXFMOE03SIC- Preferred

‘
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BOURNS
HOA SPEER

HOA SPEER

HOA SPEER

CRO40ZFX1004GLF  Alternaie
RETIH1ETTP1004F  Preferred

RETIH1ETTPE101F  Preferred

RETIH1ETTPE401F  Preferred

BOURNS CRO402-FX-48RAGLF Alternate
KOA SPEER RETIHIETTP48REF Prefermad
THYE MING TECH CO LTD CROZFLE-48R9 Alternate
VEMKEL COMPANY CRO40216W4OREFT  Alternate
VISHAY INTERTECHNOLOGY CRCWD40248REFKE Alternate

‘

BOURNS CRO402-J-000GLF  Alternaie
HOA SPEER RKTIZ1ETTP Aliernate
PAMASONIC ERJZGEORDON Aliernate
ROHM MCRO1MZPJIDOD Preferred
SEI ELECTRONICS INC RMCF11850.005%R Aliernate
SKYMOS RC-0402-0000T Aliernate
SMEC RCT2JP2EZF Alternate
THYE MING TECH CO LTD CR-0ZJLE—-0R Alternate
WEMKEL COMPANY CRO402-18W-000T  Alernate
VISHAY INTERTECHNOLOGY CRCWD4020000Z0E  Alternate
]
YAGED AMERICA RCO402JR-070RL  Alternate
BOURNE CRO402-JW-103GLF  Aliernate
HOA SPEER RETIB1ETTP102)  Aliernate
PAMASONIC ERJ-ZGEJ103X Aliernate
SEI ELECTRONICS INC RMCF1ME8510K5%R Allernate
SMEC RCTILZZI03JTF Aliernate
VEMKEL COMPANY CRO402-18W-103JT  Alternaie
VISHAY INTERTECHNOLOGY CRCOWD40210HOINE  Alternate
C
VISHAY INTERTECHNOLOGY CRCOWD40210HOINE Prefarred
]
YAGED AMERICA RCO402JR-0710KL  Alternate
BOURNE CRO402-JW-223GLF  Aliernate
HOA SPEER RKTIB1ETTF223)  Aliernate
PAMASONIC ERJZGEJZ23X Aliernate
SMEC RCTFILZZI2IITF Preferred
VEMKEL COMPANY CRO40216W223JT  Alternaie
VISHAY INTERTECHNCLOGY CRCOWD402Z22K0INE  Alternate
A
YAGED AMERICA RCD402JR-0722KL  Aliernate

THYE MING TECH CO LTD CR-02FLE—=TOR Prefamad
VISHAY INTERTECHNOLOGY CRCWD4024TORFKE Alternate

‘

KOA SPEER RET3H1JTTDIZ00F  Prefered
YAGED AMERICA RCDB03FR-07120RL  Aliernate

3224W-1-103E

N4 14E8WSE-T-F

E SWITCH TLID1SBF160QG Prefarmad

PHOENIX CONTACT 1725856 Prefamad

HOA SPEER RETFIH1JTTD1200F  Preferred
YAGED AMERICA RCDB03FR-07120RL Aliernate

Figure B-1. Manufacturer BOM Report
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Appendix C

C.1 Schematics
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Figure C-1. MCF51CN128 reference design schematics
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