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: Ethernet-DK
SILICON LABS
EMBEDDED ETHERNET DEVELOPMENT KIT USER’S GUIDE

1. Overview

The Embedded Ethernet Development Kit (Ethernet-DK) provides all the hardware and software required to
develop real-world embedded Ethernet applications using the industry proven CMX Micronet™ protocol stack and
high-performance Silicon Laboratories microcontrollers. The TCP/IP protocol stack is developed specifically for
embedded processors and is freely distributed in an easy-to-use library. A TCP/IP Configuration Wizard is provided
to generate a highly customized library optimized for user selected protocols. It also generates the framework code
required to use the library and a project file that can be managed in the Silicon Laboratories Integrated
Development Environment (IDE). Additional information about the TCP/IP library and Configuration Wizard,
including a detailed API description, can be found in application note “AN237: TCP/IP Library Programmer’s
Guide”.

The Embedded Ethernet Development Kit hardware includes a C8051F120 Target Board, AB4 Ethernet
Development Board, USB Debug Adapter, and all necessary cables to debug the MCU and connect it to an
Ethernet network. The C8051F120 Target Board features the 100 MIPS, 128 kB Flash, 8 kB RAM, 8051-based
C8051F120 MCU. The MCU network interface provided by the AB4 board consists of the CP2200 Ethernet
controller and an RJ-45 connector with integrated magnetics and LEDs. The TCP/IP Library includes a built-in
driver for the CP2200 and has a custom driver interface with auto-generated templates to allow drivers for any
Ethernet controller to be written.

The Silicon Labs IDE supports full-speed, non-intrusive MCU debugging and is bundled with an evaluation version
of the Keil C51 Toolchain allowing immediate application code evaluation in C. Projects with up to 4 kB of object
code and unlimited library code can be developed using the included toolset. Numerous application code examples
are included in the development kit and a walkthrough of an embedded web server demo is included in Section 6
on page 9.
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Figure 1. C8051F120TB Target Board and AB4 Ethernet Development Board
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2. Kit Contents

The Embedded Ethernet Development Kit contains the following items:

C8051F120 Target Board
AB4 Ethernet Development Board
CAT5e Ethernet Cable

Silicon Laboratories Evaluation Kit IDE and Product Information CD-ROM. CD content includes the following:

e Silicon Laboratories Integrated Development Environment (IDE)

e Keil C51 Evaluation Toolchain (assembler, linker and C compiler with 4 kB object code generation and unlimited library

code usage)

e Source code examples and register definition files
e Documentation

e TCP/IP Configuration Wizard

e Embedded Ethernet Development Kit User’s Guide (this document)
Universal (100—240 V, 50-60 Hz) AC to DC Power Adapter

USB Debug Adapter (USB to JTAG/C2 Debug Interface)

USB Cable
Serial Cable

Rev. 0.6
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3. Hardware Setup

The following instructions illustrate how to setup the hardware included with the kit.

1. Connect the AB4 Ethernet Development Board to the C8051F120 Target Board at J24 (Figure 2). Apply
slight pressure to ensure the mating 96-pin connectors are firmly connected.

2. Using the ribbon cable, connect the USB Debug Adapter to the C8051F120 Target Board at the JTAG
header as shown in Figure 3.

3. Connect one end of the provided USB cable to any available USB port on the PC (Figure 3).
4. Connect the other end of the USB cable into the USB connector on the USB Debug Adapter (Figure 3).

5. Connect the ac/dc Power Adapter to the C8051F120 Target Board at P1 (Figure 3). This connection should
power both boards. Power is indicated by the "PWR" LED on the C8051F120 TB.
Note: The 'F120TB places a 2 Q resistor in series with the power supply net powering the AB4 Board. We recom-
mend replacing this resistor with a 0 Q resistor to prevent large voltage drops, possibly triggering a Vpp
Monitor reset, when current demand increases.
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Figure 2. Embedded Ethernet Development Board Attachment
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4. Network Setup

The Embedded Ethernet Development Kit can be connected to an Ethernet network using a standard Ethernet
cable (see Figure 4) or directly to a PC using a crossover cable (see Figure 5). Table 1 describes the benefits of
using each of the connection methods. A standard Ethernet cable is included in the kit and crossover cables are
available for order from the Silicon Laboratories website, at www.silabs.com.

Note: Firewalls or VPN policies may need to be disabled in order to communicate with the development kit.

Table 1. Ethernet Cable Comparison

Standard Cable Crossover Cable
Remote access to embedded system. Distance from PC to embedded system is limited by
the length of the cable.
Multiple embedded systems may be networked and Only a single embedded system may be accessed
accessed from the same (or multiple) PC(s). from a single PC.

Shared communication medium. System may experience | Dedicated channel bandwidth. Good for achieving
packet delays under heavy network traffic. This effectis | consistent data throughput measurements.
greatly reduced if using a switched network.

An existing network with wall outlet or a router/switch is | No additional hardware required.
required.

PC does not require any additional IP address configura- | PC must be configured with a static IP address in
tion. order to recognize embedded system.

Standard cable is included in development kit. Crossover cable must be purchased separately.

Ethernet Embedded Ethernet
PC Router/ Development Kit
S"gtfh ‘F120TB + AB4
Ethernet Ethernet
Wall Outlet Cable

Ethernet Cable Ethernet
Connectorr ﬂ r ﬂ Connector

Figure 4. Embedded Ethernet Network Connection (Standard Cable)

Embedded Ethernet
PC Development Kit

‘F120TB + AB4

Ethernet Crossover Cable
Ethernet Ethernet
Connector r ﬂ Connector

Figure 5. Embedded Ethernet Network Connection (Crossover Cable)
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4.1. Network Setup Procedure

If using a standard cable:

1. Connect the AB4 Ethernet Development Board to an Ethernet wall outlet or to a router/switch using a
standard Ethernet cable.

2. Connect a PC to the same Ethernet network using a standard Ethernet cable.
If using a crossover cable:
1. Connect the AB4 Ethernet Development Board directly to a PC using an Ethernet crossover cable.
2. Configure the PC to have a static IP address. The steps below show how to configure a Windows PC to use
a static IP address.

a. Open the Network Connections Folder. This is accessible from the control panel or from the start menu by right-
clicking on My Network Places or Network and selecting Properties.

b. Right-click on the Local Area Connection and select Properties.

c. Select Internet Protocol (TCP/IP) and click Properties. Optionally, if the Show icon in notification area when connected
is checked, right-clicking the system tray icon will provide a quick shortcut to the LAN properties dialog and can be
used as an indicator that the network is functioning properly.

] %= Intemet Protocol (TCP/P)

Install. .. = Properties

Description

Transmission Contral Protocol/Intemet Protocol. The default
wide area network protocel that provides communication
across diverse interconnected networks.

Show icon in notification area when connected

d. Select Use the following IP address and specify an IP address and subnet mask for the PC. For a subnet mask of
255.255.255.0, the embedded system’s IP address must match the first three octets of the PC’s IP address for the PC
to recognize the embedded system. See Section 4.2 for additional information about choosing the embedded
system’s IP address.

Note: When entering an IP or subnet address into the dialog box, the cursor will automatically advance to the next
field for a three digit octet. If entering a one or two digit octet, the spacebar, right arrow key, or ‘. can be pressed to
advance to the next field.

() Obtain an IP address automatically

(%) Use the following IF address:

IP address: [0 .10 .10 . 80 |
Subnet mask: [255.255 .255. 0
Default gateway:

e. Click OK after the static IP address and subnet mask have been configured. The PC will now be able to access the
embedded system using a crossover cable.

. L3
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4.2. Selecting an IP Address for the Embedded System

For a PC to recognize an embedded system on a network, its IP address and subnet mask need to be configured.
Below are a few guidelines to follow when choosing an IP address for the embedded system. Figure 6 shows an
example of a compatible PC and embedded system IP address combination.

1. Find the IP address and Subnet mask for the PC. If a Default Gateway is specified, then save this address for
later use. If you are using a crossover cable, you may choose any IP address for your PC as long as the
Subnet mask allows it to recognize the embedded system.

2. The IP address chosen for the embedded system must match the PC’s IP address in all bit locations where
the Subnet mask is a 1 in order for the PC to recognize the embedded system. Otherwise, the PC will send
it's request outside the local network.

3. Do not duplicate IP addresses or select a broadcast address. An IP address is considered a broadcast
address if all bits which are 0 in the Subnet mask are 1 in the IP address. Broadcast addresses with
additional 1s such as 10.10.255.255 (Figure 6) can be broadcast to nodes outside the local network.

4. The address 255.255.255.255 is known as the Ethernet broadcast address and is used when the Subnet
mask for the network is not known. Any packet transmitted to this address will reach all nodes on the local
network but cannot go further than the nearest router.

4.3. IP Address Selection Example

The example in Figure 6 shows the IP address and subnet mask of the PC we want to connect to the embedded
system. Since the first 24 bits of the subnet mask are 1, the first 24 bits of the embedded web server’s IP address
(shown in bold) must match the PC’s IP address. Only the least significant 8 bits may vary making the valid range
of IP addresses for the embedded web server 10.10.10.0 to 10.10.10.254 with the exception of 10.10.10.80 since
this address is already taken by the PC. 10.10.10.255 is reserved because it is the broadcast address for this
network.

PC IP Address

10 10 10 80 (decimal)

0000 1010] 0000 1010| 0000 1010| 0101 0000| (binary)

PC Subnet Mask

255 255 255 0 (decimal)
1111 1111 [ 1111 1111 1111 1111] 0000 0000|  1rary)

Embedded Web Server IP Address
10 10 10 163 (decimal)

0000 1010| 0000 1010|0000 1010| 1010 0011|  (binary)

Figure 6. IP Address Selection Example

. L3
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5. Software Setup

The included CD-ROM contains the Silicon Laboratories IDE, Keil C51 toolset, and documentation including
datasheets, application notes, and an electronic version of this user’s guide. The instructions below describe how
to install the Embedded Ethernet Development Kit software. Refer to the readme.txt file on the CD-ROM for the
IDE release notes containing the latest information regarding supported devices, revision history, and known
issues.

1. Place the Embedded Ethernet Development Kit CD-ROM into the PC’s CD-ROM drive. An installer will
automatically launch, allowing you to install the IDE software or read documentation by clicking buttons on
the Installation Panel. If the installer does not automatically start when you insert the CD-ROM, run
autorun.exe, found in the root directory of the CD-ROM.

2. After the installation dialogue box appears, click the Install Development Tools button.

SILICON LABS

= =1iInstzll tocls to develop code, program Flash, and debug,
: Install Development Tools | findudes Silicon Labs IDE and examples.
= Click this button to display a list of other
Other Development Utiities development tools that can be installed,
Click this button to display a list of third party

Third Party Tools development tools that can be installed,

5 D tati Click this button to view an index of available device

T SR and kit documentation,
Exit
2 ilabs.com
View Kit Release Notes

| ———————
3. Select the ETHERNET-DK entry and press the Install button.

Select the option corresponding to your kit:

C3051F005-DK, CB051F020-DK, C8051F040-DK, C8051F060-DK,
C3051F120-DK, C8051F206-DK, C8051F226-DK, C3051F300-DK,
() C8051F310-DK, CB051F320-DK, C8051F326-DK, CB051F330-DK,
CB8051F340-DK, C8051F350-DK, C8051F410-DK, C8051T600-DK,

| or C8051Te06-DK

|® mopem-oK or ETHERNET-DK |

C8051F336-DK, CB051F350-DK, CBO51F530A-DK, CBO51TE10-DK,
) C8051T630-0K, CB0S1F500-DK, C8051F540-DK, C8051F560-DK,
or C8051F5380-DK

] CB051F700-DK, or C8051F800-DK |

o CB051F530-DK, C8051F912-DK, Ca051F996-DK, CP2400-DK, ‘
Si1000-DK or 5i1010-DK

T
O CP2501-0K |

Install | |

Rev. 0.6 7
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4. Unselect the “Install Raisonance Evaluation 8051 Toolset” option and select “Install Keil Evaluation 8051
Toolset”. Then press the Install button.

Individual installers will run for each of the Development Tools

Itvztall Silicon Labs IDE

Inztall all CEO05T mwwx D ocumentation
Imgtall Configuration \wizard 2

Itztall TCPAIR Canfiguration ‘wizard

[ Install Raisonance Evaluation 8051 Toolzet
drwstall Keil Evaluation 5051 Tooket

5. Follow the installation prompts to install the development tools. The following applications will be installed:

e The Silicon Laboratories IDE will be installed by default in the C:\SiLabs\MCU directory.
e The Embedded Ethernet examples will be installed by default in the C:1SiLabs\MCU\Examples\C8051F12x\Ethernet

directory.
e The TCP/IP Configuration Wizard will be installed by default in the C:\SiLabs\MCU\TCP-IP Config directory.

e Shortcuts to the applications will be placed in the Start—Programs menu.

6. To compile the projects discussed in this tutorial, the Keil tools must be enabled to the 4k-code limited
evaluation version. See “AN104: Integrating Keil 8051 Tools into the Silicon Labs IDE" for more information.
Application notes can be found on the Silicon Labs Application Notes webpage:
http://www.silabs.com/products/mcu/Pages/ApplicationNotes.aspx.

8 Rev. 0.6
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6. Embedded Ethernet Tutorial

Now that the Embedded Ethernet Development Kit hardware has been set up, the software installed, and the
embedded system connected to a network, it is time to download firmware into the MCU and test its network
connectivity. The Embedded Ethernet Tutorial consists of four stages of increasing functionality and will allow the
user to quickly learn how to use the development kit hardware and software.

6.1. Stage 1—Basic Web Server

In the first demo stage, we will generate a “Hello World” web server with a single static web page using the TCP/IP
Configuration Wizard. We will learn how to PING the embedded web server and view the page in a web browser.

6.1.1. Generating a Project using the TCP/IP Configuration Wizard
The instructions below show how to generate a new project using the TCP/IP Configuration Wizard.

1. From the Windows Start menu, start the TCP/IP Configuration Wizard. The shortcut will be under the
Start—Silicon Laboratories menu. Alternatively, the Configuration Wizard can be started by double-clicking
TCPIP_Config.exe located by default in the “C:\SiLabs\MCU\TCP-IP Config” directory.

2. In the Communications Adapter section of the left window, check CP2200.
3. In the Device section of the left window, verify that C8051F12x is selected.

4. In the Protocol Settings section of the left window, make sure Ethernet is selected then check HTTP. The
lower level protocols required to run HTTP (e.g., TCP) will automatically be enabled (see Figure 7).

Eile Help

“.[] CRO5TF3dx

8= Protocol Settings
------ T Link/Physical Laper
[ Ethemet

------ T Intemet Laper
] IP

] FING

& £RP

------ T Transport Layer
i TCP

] upp

----- T Application Layer
-] BOOTR
-] DHCP
] OMS

-] SMTP

-] TFTP
= System Settings

H

= Settings

Size of HTTP buffer [bytes):
]51 2

Mumber of post functions:
I

Size of URI buffer [bytes]:
|52

Size of HTTP POST request buffer [bytes]:
! ]52

m

- Code Size-

lzed Space: <8 KB
Free Space: 100 KB

Figure 7. TCP/IP Configuration Wizard Protocol Selection
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5. In the System Settings section of the left window, select IP Addresses.
6. In the right window, set the Source IP Address to the IP address of the embedded system.

7. If the Gateway IP Address and Subnet mask of the network are known, then fill in the addresses on the
right window (see Figure 8).

8. If using the CP2200, the MAC address field is ignored. The CP2200 Ethernet Controller contains a unique
factory-programmed MAC address stored in Flash memory.

| <2+ TCP/IP Configuration Wizar E‘Elﬂ
File Help
“]] PFP & [ Sethings
DEI ;AP Destination [P Address:
______ T Intermet Layer | 255 265 265 . 2%
- 1P
PING Source |P Address:
il ARP [0 . 0 . 10 . 163
------ L Tranzport Layer
L[] TCP
..[] UDF Gateway IP Address:
------ 5 Application Layer — 1 2RR . 2BR . 2R . 2ER
-] BOOTF
E g:gp Subnet Mazk [P Address:
:::EI e | 5. 285 . 285 . O
[ HTTP
-] METFINDER
-] SMTP =
-] TFTP
E_E Supstern Settings
------ 5 Virtual Files L
—Code Size-
lzed Space: | 28 KB

1

T i |+ Free Space: I 100 KB

Figure 8. TCP/IP Configuration Wizard IP Address Specification
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9. Save the selected configuration using the File—»Save As menu.

10. Generate a new project with supporting firmware by selecting Generate Project from the File menu (see
Figure 9).

11. When prompted for a folder to save the project, browse to an empty directory or create a new directory.
Note: Any files in the selected directory will be overwritten. Click the OK button.

12. Click the OK button when the “Project generated successfully” message appears.

13. Close the TCP/IP Configuration Wizard.

| 2+ TCP/IP Configuration Wizar
[ File | Help
MNew (Reset Options)

Settings
Qpen..,
Destination |P Address;

| 285 . 255 | 255, 255

Save

Save Az,

Select Project Directory... Source P Address:
[ 10 . 10 . 10 . 163

Generate Project..,

Exit Gateway IP Address:
) f Application Layer — i 28R . 2BR 2B . 255
-] BOOTP

~{] DHCR Subnet Mazk [P Address:

E FTP | 265 . 265 . 285 . 0O

HTTP

-] NETFINDER:
[B= Spstem Settings
T irtual Files _
B ~Code Size

IF éiddresses lzed Space: | 28 KB

LT MAC Addresses

l kB
e = | = _ Free Space: 100

m

1

iy

Figure 9. TCP/IP Configuration Wizard Project Generation
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6.1.2. Programming the MCU

We will now build the project created by the TCP/IP Configuration Wizard and download the firmware to the MCU
using the Silicon Laboratories IDE.

1. From the Windows Start menu, start the Silicon Laboratories IDE. The shortcut will be under the
Start—Silicon Laboratories menu. Alternatively, the Silicon Labs IDE can be started by double-clicking
IDE.exe located by default in the “C:\SiLabs\MCU” directory.

2. After the splash screen disappears, open the generated project using the Project—Open Project menu
command. Browse to the directory where the TCP/IP project was generated. Select TCPIP_Project.wsp, and
click the Open button.

Note: An example project is available by default in the
C:\SiLabs\MCU\Examples\C8051F12x_13x\Ethernet\HTTP\web-server-1 directory. This project is identical to
the one generated in the previous steps.

#=* Silicon Laboratories IDE

“Eile Edit View Project Debug Tools Options Window Help

” Nl ‘ % Add Files to Project... w0 | I g K E | g
—_— Add Groups to Project...

-3 MNew_Proj

(¥ Assemble/Compile File Alt+A, Ctri+F7

&% Build/Make Project Alt+M, F7

&4 Rebuild Project Ctrl+Shift+F7
New Project

Save Project

Save Project As...

3. If you would like to view the source code, double-click on main.c on the left hand side of the screen in the
Project Window. Source code modification is not required to run this demo.

4. Select the Keil tools by going to Project—Tool Chain Integration and selecting the Keil preset under the
Preset Name drop down menu. Press No when the Save Preset? dialog appears.

 Toal Definition Preset:

Prezet Mame: IKeiI [read-only) ;I SaveAsl Save | Flenamel [relete I

[ Keep curent command line flags

— Tool Definition - Keil

Agzembler | Cornpiler I Lirker I

Executable: IC:\KeiI\C51\BIN\.ﬁ.51.E><E Browse |

Command line flags:
*F GEM DB EP NOMODST INCDIR [ \KeihCETMME)

@R This tool vendar requires a command line flag to specify include file directories. Add Include
WY Fress the 'Add Include Path Flag' button to automatically add the default directory paths. Path Flag

Canecel I oK I
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5. Verify the Compiler and Linker tabs are pointing to the C51.exe (compiler) and BL51.exe (linker) files in
C:\Keil\C51\BIN in the Executable field.

==

— Tool Definition Preset

Save | Henamel

;I Save fs |

Preset Mame: IKeiI [read-only)

Delete I

[ FKeep curent command line flags

— Tool Definition - Keil

Assembler  Compiler | Linker |

Executable: IC:\KeiI\E51 SBINACST exe

Command line flags:

’DB 0E BR INCDIR[C:4eilh CET4MC)

I"'-_-'\I This tool vendor requires a command line flag to specify include file directories.
L ! 4 Press the 'add Include Path Flag' button to automatically add the default directory paths.

Browse |
- Customize |

Add Inchude
Fath Flag

Help |

Cancel I a8 I

6. Press the Compiler tab's Customize button. Under the Variable Location drop down box, select Large:
XDATA and press OK. Then press OK to close the Tool Chain Integration dialog.

| Keil Compiler Optia-

- Lizting
V¥ Gererate LST file
™ Inchude symbalz

W arnings I Level 2 :I'

132
Page Width

Page length |ED

[ Inchude assembly cods
¥ Inchude conditional code
[T List include files

—Object

[~ Keep variables in order

¥ Include debug information

¥ Include Extended debug infarmation
¥ Include browse information

v Enable 445! integer promation niles

[ Generate Registerbank independent code

— D ptirization
Lewel | Level 8 Cormmon tail merging _‘J
Emphasis | Favor Fast Code ;I
- Memon Model-

Yariable Location

Code Size limits B4k Functions

| Large:

- Command Line

DB OE BR INCDIR[C:\KeiMCETMMNC) Large

Reset Defaults |

Cancel | Ok, l

7. Build the project. This can be done by clicking on the Build/Make Project button in the toolbar, selecting
Project—Build/Make Project from the menu, or pressing the F7 shortcut key.

SILICON LABS
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8. Click the Connect button in the toolbar or select Debug—Connect from the menu.
Note: If you receive the error message “Communication could not be established with the specified serial
adapter”, open the Connection Options Dialog by selecting Options—Connection Options from the menu.
Verify that the USB Debug Adapter is selected and that the debug interface is set to JTAG.

9. Download the project to the target by clicking the Download Code button M in the toolbar.
10. Run the demo by clicking the Go button in the toolbar, selecting Debug—Go from the menu, or pressing the
shortcut key F5.

“+Silicon Laboratories IDE

“Eile Edit View Project Debug Tools Options Window Help

o me|s| | |lzvegs||le|grpu|/anp
=] =l 5

= @I TCPIP_Project
[=] 03 Header Files
Lo mn_defsh
mn_ems.h
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6.1.3. Testing Connectivity Using PING

After pressing GO, the MCU will be executing the TCP/IP stack firmware. The LEDs on the RJ-45 Ethernet
connector should light up if the MCU is connected to a network. Once the network router detects the presence of
the embedded system, it will be accessible from any PC connected to the same network. This usually takes a few
seconds, but can take over 30 seconds depending on the size of the network. The delay is minimized if the
embedded system is connected directly to a PC using a crossover cable.

The PING utility is available on all PCs and allows the user to check if the MCU is responding to network requests.
The instructions below show how to ping the embedded system.

1. Using the Windows Start menu, select Start—Run and type cmd when the Run dialog appears.
Alternatively, type cmd in the Search programs and files field. A black terminal window should appear.

2. At the prompt, type ping followed by a space and the IP address of the embedded system as shown in
Figure 10. Press the Enter key when finished.

3. If the PC is able to communicate with the embedded system, then ping will report the number of milliseconds
it took to receive a reply from the embedded system. Otherwise, it will report “Request timed out”.

B C:\WINDOWS\System32\cmd.exe -0 ﬂ
Microsoft Windows XP [Uersion 5.1.2600] B

(C) Copyright 1985-2001 Microsoft Corp. —

M:\>ping 10.10.10.163

Figure 10. Pinging the Embedded System

6.1.4. Accessing the Embedded System using a Web Browser

Once the ping utility is able to receive a reply from the embedded system, the embedded system is now ready to
be accessed from a web browser. The instructions below show how to access the embedded HTTP web server.

1. Open an instance of your favorite web browser.

2. Type in the IP address of the embedded system and press Enter. A web page stored inside the MCU should
be displayed on the screen as shown in Figure 11.

| @ Hello World - Microsoft Internet Explorer g@

. File Edit View Favorites Tools Halp i

{ Address|  http://10.10.10.163] v Bl co

Hello World!

This page is served from a C8051F12x and uses the Silicon Laboratories TCP/IP stack.

&] Done ' My Computer

Figure 11. Embedded Web Server
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6.2. Stage 2—Basic Web Server with DHCP and Netfinder Capability

In the first stage of the demo, we learned how to generate firmware for an embedded web server using the TCP/IP
Configuration Wizard and access the embedded server from a web browser. In this stage, we will learn how to
generate a web server that uses automatic network configuration (DHCP) to automatically obtain an IP address
from the network. We will also find the embedded web server on the network using the Netfinder utility.

Note: The Netfinder utility v1.0 is not compatible with Windows Vista or Windows 7.

6.2.1. Generating the Embedded Web Server Firmware
We will now use the TCP/IP Configuration Wizard to generate a project with DHCP and Netfinder capability.

1. From the Windows Start menu, start the TCP/IP Configuration Wizard. The shortcut will be under the
Start—Silicon Laboratories menu. Alternatively, the Configuration Wizard can be started by double-clicking

TCPIP_Config.exe located by default in the “C:\SiLabs\MCU\TCP-IP Config” directory.
2. In the Communications Adapter section of the left window, check CP2200.
3. In the Device section of the left window, verify that C8051F12x is selected.

4. In the Protocol Settings section of the left window, make sure Ethernet is selected then check DHCP,
HTTP, and NETFINDER. The lower level protocols (TCP and UDP) will automatically be enabled as shown in

Figure 12.
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Figure 12. TCP/IP Configuration Wizard Protocol Selection

16

Rev. 0.6

-

SILICON LABS



Ethernet-DK

5. Save the selected configuration using the File—>Save As menu.

6. Generate a new project with supporting firmware by selecting Generate Project from the File menu (see
Figure 13).

7. When prompted for a folder to save the project, browse to an empty directory or create a new directory.
Note: Any files in the selected directory will be overwritten. Click the OK button.

8. Click the OK button when the “Project generated successfully” message appears.
9. Close the TCP/IP Configuration Wizard.

P T s |
#=7 TCP/IP Configuration Wizard Mﬂ

File | Help
Mew (Reset Options) DS
Open..
Device Mame:
Save - .
|Netf|nder Device Mame
Save As..
Select Project Directory... Teut Description:
Generate Project... IEnter Text Description
Exit Drefinition of Event 1
1* ﬁhﬁ:r:'h | |Time Powered
. M uop
“lhs Application Layer Definition of Event 2:
-] BOOTF = -
] DHCP ] ime o Metwor
-] DMS |}
D FTP =
HTTP
] SMTP
-] TFTP
8= System Settings

L Vitual Files bheicSiens

----- {0 Sockets ' Llsed Space: 35 KB
(& SYSOLK i
J ?H = mE Free Space: 93 KB

Figure 13. TCP/IP Configuration Wizard Project Generation
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6.2.2. Programming the MCU

We will now build the project created by the TCP/IP Configuration Wizard and download the firmware to the MCU
using the Silicon Laboratories IDE.

1. From the Windows Start menu, start the Silicon Laboratories IDE. The shortcut will be under the
Start—Silicon Laboratories menu. Alternatively, the Silicon Labs IDE can be started by double-clicking
IDE.exe located by default in the “C:\SiLabs\MCU” directory.

2. After the splash screen disappears, open the generated project using the Project—Open Project menu
command. Browse to the directory where the TCP/IP project was generated. Select TCPIP_Project.wsp, and
click the Open button.

Note: An example project is available by default in the
C:\SiLabs\MCU\Examples\C8051F 12x_13x\Ethernet\HTTP\web-server-2 directory. This project is identical to
the one generated in the previous steps.

i

#=* Silicon Laboratories IDE

||Ei|e Edit View |Project Debug Tools Options Window Help

” D@ || 4| AddEilesto Project.. 0 | & e T [

Add Groups to Project...

- g New_Proj

[%3 Assemble/Compile File Alt+a, Ctri+F7
&% Build/Make Project Alt+M, F7
&4 Rebuild Project Ctrl+Shift+F7
New Project
Open Project...

Save Project
Save Project As...

3. If you would like to view the source code, double-click on main.c on the left hand side of the screen. Source
code modification is not required to run this demo.

4. Select the Keil tools by going to Project—Tool Chain Integration and selecting the Keil preset under the
Preset Name drop down menu. Press No when the Save Preset? dialog appears.

 Toal Definition Preset:

Prezet Mame: IKeiI [read-only) ;I SaveAsl Save | Flenamel [relete I

[ Keep curent command line flags

— Tool Definition - Keil

Agzembler | Cornpiler I Lirker I

Executable: IC:\KeiI\C51\BIN\.ﬁ.51.E><E Browse |

Command line flags:
*F GEM DB EP NOMODST INCDIR [ \KeihCETMME)

@R This tool vendar requires a command line flag to specify include file directories. Add Include
WY Fress the 'Add Include Path Flag' button to automatically add the default directory paths. Path Flag

Canecel I oK I

18 Rev. 0.6

SILICON LABS



Ethernet-DK

5. Verify the Compiler and Linker tabs are pointing to the C51.exe (compiler) and BL51.exe (linker) files in
C:\Keil\C51\BIN in the Executable field.

==

— Tool Definition Preset

Save | Henamel

;I Save fs |

Preset Mame: IKeiI [read-only)

Delete I

[ FKeep curent command line flags

— Tool Definition - Keil
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Executable: IC:\KeiI\E51 SBINACST exe

Command line flags:

’DB 0E BR INCDIR[C:4eilh CET4MC)

I"'-_-'\I This tool vendor requires a command line flag to specify include file directories.
L ! 4 Press the 'add Include Path Flag' button to automatically add the default directory paths.

Browse |
- Customize |

Add Inchude
Fath Flag

Help |

Cancel I a8 I

6. Press the Compiler tab's Customize button. Under the Variable Location drop down box, select Large:
XDATA and press OK. Then press OK to close the Tool Chain Integration dialog.
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— D ptirization
Lewel | Level 8 Cormmon tail merging _‘J
Emphasis | Favor Fast Code ;I
- Memon Model-
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DB OE BR INCDIR[C:\KeiMCETMMNC) Large

Reset Defaults |

Cancel | Ok, l

7. Build the project. This can be done by clicking on the Build/Make Project button in the toolbar, selecting
Project—Build/Make Project from the menu, or pressing the F7 shortcut key.
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8. Click the Connect button in the toolbar or select Debug—Connect from the menu.
Note: If you receive the error message “Communication could not be established with the specified serial
adapter”, open the Connection Options Dialog by selecting Options—Connection Options from the menu.
Verify that the USB Debug Adapter is selected and that the debug interface is set to JTAG.

9. Download the project to the target by clicking the Download Code button H in the toolbar.
10. Run the demo by clicking the Go button in the toolbar, selecting Debug—Go from the menu, or pressing the
shortcut key F5.

#Silicon Laboratories IDE

HEiIe Edit View Project Debug Tools Options Window Help

oz i=e|s | |cala ||e|zEpo|/onl
EF 2y

= @ TCPIP_Project
[=]-[q Header Files
o mn_defs h
- mn_ems.h
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6.2.3. Finding the Embedded System
We will now search for embedded systems on the network.
Note: The Netfinder utility v1.0 is not compatible with Windows Vista or Windows 7.
1. Open the Netfinder utility found in C:\SiLabs\MCU\Utilities\Netfinder.
2. Press the Search button as shown in Figure 14 to begin searching for devices.

ENetﬁnder vi.0 @
|~ Show MAC Address [v Show Left Calumn v Show Right Column SortBy: |Unsorted hd

Ok

Cancel

Configure

Asgsign IP

‘ Search

U

Cuick Launch

Web Browser

Hyperterminal

Fl

Bootloader

Figure 14. Search Button

3. The Embedded System should appear inside a box with a green background. If it appears inside a box with a
yellow background, then a DHCP server was not found. Please skip directly to step 5.

4. Select the embedded system by clicking anywhere inside the green area. After the black border appears,
press the Web Browser Quick Launch Button.

aNetﬁnder vi.0 E|

I~ Show MAC Address ¥ Show Time Powered ¥ Show Time on Netwark SortBy: |Unsorted >

Device Name IP Address: 10.30.1.64

Cancel

Configure

Assign [P

Search

J keI

Web Browser

Hypererminal

Bootoader

El

Figure 15. Web Browser Quick Launch Button
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5. The default web browser should launch and display the home page served by the embedded web server. The
same result can be achieved by typing the IP address of the embedded web server into the address bar of a
web browser. Figure 16 shows a screenshot of the home page.

Now go directly to Section "6.3. Stage 3—Configuring MAC and IP Addresses over the Serial Port" on
page 25.

|@ Hello World - Microsoft Internet Explorer Q@E
. File Edit View Favorites Tools Halp o

‘ Address|  http://10.10.10.163) [vl Go

Hello World!

This page is served from a C8051F12x and uses the Silicon Laboratories TCP/IP stack.

ﬂ:l Done j My Computer
Figure 16. Hello World Web Page

6. If the network does not have a DHCP server, then the embedded system will search for approximately 35
seconds before going into static IP address mode. After going into static IP address mode, Netfinder will
display information about the device in a window with a yellow background. Select the device by clicking
inside the yellow area and pressing the Assign IP button as shown in Figure 17.

a Netfinder v1.0 @
[~ ShowMAC Address ¥ Show Time Powered I¥ Show Time on Netwark SaontBy: [Unsorted b
oK 5
Netfinder Device Name IP Address: 0.0.0.1
Enter Text Description
Cancs| J Time Powered: 33 seconds. Time on Network: & seconds

Quick Launch:

‘Weh Browser
Hyperterminal
Bootloader

Figure 17. Static IP Address Mode
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7. Enter the IP address, subnet mask, and default gateway (if known) into the ‘Assign IP Address’ dialog and
press OK. See Appendix A for information on how to configure the PC with a static IP address and how to
select a static IP address for the CP2201EB. A windows command line window should appear, ping the

device at its new address, then close. Programming is successful when the progress bar stops and gives the
message “Success - Device Programmed” as shown in Figure 18.

8. Close the ‘Assign IP Address’ dialog then press Search to refresh the Netfinder screen.

| il
| iy
=

x|

[~ Show MAC Address [¥ Show Time Powered ¥ Show Time on Netwark

SortBy: |Unsorted o

E

Cancel

B8 Assign IP Address
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i

Quick Launch:

Weh Browser
Hyperetminal

Bootloader

i

Close
IP Address ‘ 30 1 257

SuhnetMask‘ 255 285 . 285 . O

Dl Geeiey ‘ 265 . 265 . 255 . 255

[~ Reload Timer

[~ Close this window ona
Success — Device Programmed,

Figure 18. Assign IP Address Dialog

9. Select the device by clicking inside the yellow area and pressing the Web Browser quick launch button

as shown in Figure 19.

a Netfinder v1.0

[~ Show MAC Address [¥ Show Time Powered ¥ Show Time on Network

Sort By Unsared g

Netfinder Device Name
Enter Text Description

Time Powered: 4 minutes, 42 seconds

IP Address: 10.30.1.253

Time on Network: 4 minutes, 15 seconds

aunch
Weh Browser

Bootloader

Figure 19. Web Browser Quick Launch Button In Static IP Address Mode
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10. The default web browser should launch and display the home page served by the embedded web server.
The same result can be achieved by typing the IP address of the embedded web server into the address bar

of a web browser. Figure 20 shows a screenshot of the uWeb-v2.0 home page.

| @ Hello World - Microsoft Internet Explorer g@ﬁ
File Edit View Favorites Tools Help :f
: »‘«ddreSS| http://10.10.10.163] M Go

Hello World!

This page is served from a C8051F12x and uses the Silicon Laboratories TCP/IP stack.

&] Done ¢ My Computer

Figure 20. Hello World Web Page
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6.3. Stage 3—Configuring MAC and IP Addresses over the Serial Port

In the first two stages of the demo, we learned how to generate firmware for an embedded web server using the
TCP/IP Configuration Wizard and access the embedded server from a web browser. In this stage, we will learn
how to dynamically configure the IP address over the serial port.

6.3.1. Configuring the Target Board Jumpers for UART communication.

To enable UART communication on the C8051F120 Target Board, jumpers J6 and J9 must be shorted. See
Figure 27 for the location of J6 and J9.

6.3.2. Modifying the Firmware to Enable the Serial Port

The simple web server firmware generated by the TCP/IP Configuration Wizard does not support configuring the IP
address over the serial port. In order to configure the MCU using the serial port, the firmware must be modified.

The web-server-3 project in the examples folder has been created to demonstrate an example of configuration
using the serial port. The following list outlines the functionality that has been added to web-server-3:

VDD Monitor is enabled as a reset source because firmware needs to write/erase Flash memory.
UART1 Initialization routine uses Timer 1 for baud rate generation.

UART1 is assigned to P0.0 and PO0.1 in the Crossbar.

The stdio.h header file is included to allow use of string formatting functions such as printf().

The ipconfig() routine is used to configure the MAC address.

The global jp_address[4] variables is added in the Scratchpad area of Flash to store the programmed MAC
Address. The Scratchpad area is used to store the variable because it can be erased and re-written without
interfering with program code.

m The global first_time variable is stored in Flash to keep track of whether the IP address has been programmed.
The following instructions show how to load the web-server-3 project:

1. Halt the MCU by clicking the Stop button in the toolbar, selecting Debug—Stop from the menu, or pressing the
shortcut key F4.

2. Close the current open project using the Project—Close Project menu command.

3. Open the web-server-3 project using the Project—>Open Project menu command. The web-server-3 project
workspace is located by default in C:\SiLabs\MCU\Examples\C8051F12x_13x\Ethernet\HTTP\web-server-3
directory.

4. Build the project. This can be done by clicking on the Build/Make Project button in the toolbar, selecting
Project—Build/Make Project from the menu, or pressing the F7 shortcut key.

5. If not already connected, click the Connect button in the toolbar or select Debug—Connect from the menu.
Note: If you receive the error message “Communication could not be established with the specified serial
adapter”, open the Connection Options Dialog by selecting Options—Connection Options from the
menu. Verify that the USB Debug Adapter is selected and that the debug interface is set to JTAG.

6. Download the project to the target by clicking the Download Code button "¢ in the toolbar.

7. Run the demo by clicking the Go button in the toolbar, selecting Debug—Go from the menu, or pressing the
shortcut key F5.
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