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About the Ethernut 1.3 Board

About the Ethernut 1.3 Board

Low-cost Ethernet capability can be added to many embedded applications.

Since its introduction in the year 2000, Ethernut boards have been used to
develop some of the most innovative products. Using the hardware, firmware,
software and tools, developers have everything they need to develop leading
networked devices rapidly and affordably. The board is well suited for
application development in a wide range of applications. Some areas are:

B Networked sensors

B Remote monitoring equipment
B Alarm service providing

B Remote diagnose and service
B Industrial Ethernet applications

B Home and building control

Ethernut Features

Ethernut 1.3 is a small (78 x 98 mm) board combining Atmel's ATmega128 RISC
microcontroller with Realtek’s RTL8019AS Ethernet controller. The main features
are:

B ATmega 128 RISC microcontroller with up to 16 MIPS throughput

B Full duplex IEEE 802.3 compliant 10 Mbps Ethernet controller with on-board
RJ-45 connector

B Two serial ports, one RS-232 at DB-9 connector

W 128 kByte in-system programmable Flash ROM

B 4 kByte in-system programmable EEPROM

W 32 kByte external SRAM

W 22 programmable digital I/O lines

m 8-channel, 10-bit analog/digital converter

B Two 8-bit and two 16-bit timers/counters

B Watchdog timer for enhanced reliability

W LED indicators for power supply and Ethernet activity
B Single power supply DC 9-12V
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Block Diagram

The block diagram shows the main components.

Definitely the most important part is the ATmega 128 microcontroller. It's a quite

complex chip and described in detail in Atmel’'s ATmega
all pins are routed to the Ethernut expansion port, a 64-p

128 data sheet. Almost
in connector, which can

be used to add custom hardware like the Medianut MP3 decoder with LCD

interface.

Expansion
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The microcontroller provides two UART channels, one is
RS-232 level shifters.

While Ethernut’s software offers serveral bootloader cap
Ethernet, program code is initially uploaded through the
The connector layouts conform to Atmel’s 10-pin JTAG i
the same type of connector is used by Atmel for the SPI

routed to the on-board

abilities over RS-232 or
JTAG or SPI interface.
nterface. Unfortunately
interface.

WARNING: Never plug an SPI programming adapter in to the
Ethernut 1.3 JTAG connector or a JTAG adapter into the SPI
connector. This will result in a power supply shortcut and will at least
blow the fuse of your power supply.
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LED Indicators

The Ethernut 1.3 board is equipped with four LEDs, two red colored, a green and
a yellow LED.

The first red LED1 is directly connected to the power supply. It is lit when power
is applied to the board.

The second red LED2 is connected to the UARTO transmit line and is lit when
serial data is transmitted.

A green and a yellow LED (LED3 and LED4 resp.) are used to indicate activity on
the Ethernet port. The yellow LED indicates the network link status and is lit
when the link status is OK. The green LED indicates receive and transmit activity
from and to the network.

Serial Ports

Ethernut provides an on-board DB-9 connector for RS-232 serial communication.
IC6 is used to convert the required voltage levels for RS-232 from the 5V power

supply.

The second serial interface, UART1, is available on the expansion port at TTL
level.

Ethernet Port

Ethernut provides an on-board modular RJ-45 connector for its twisted pair
Ethernet port. This port is connected to the RTL8019AS Ethernet controller via a
10Base-T transformer/filter. The interface supports the maximum cable length of
100 meters between the Ethernet board and a hub.

Expansion Port

Add-on boards can be added to the expansion port. These boards may contain
simple 1/O circuits driven by the Ethernut board, or may be equipped with their
own processor, using the Ethernut board as an Ethernet I/O processor only.
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Power Supply

The complete logic of the Ethernut board is driven by a 5V regulator, IC8. An
unregulated power supply of DC 9-12V with a minimum current of 200 mA is
sufficient to run the board.

Four different methods may be used to connect an external power supply.

1 A standard 2.1 mm barrel connector. This input is protected by a rectifier
bridge (D1, D2, D3 and D4).

2 Using pins 4, 5 and pins 7, 8 of the Ethernet twisted pair connector. In this
case pins 1 and 3 and pins 2 and 4 of jumper JP3 must be shortened. Like the
barrel connector, this input is protected by a rectifyer bridge. A special power
supply injector is required for the Ethernet cable. Do not set jumpers on JP3
without such an injector. You may destroy other equipment attached to the
Ethernet cable.

3 Pin 9 of the RS232 DB-9 connector can be used to supply the Ethernut board
or draw power from it. To use this option, a 0 Ohm resistor R35 must be
mounted on the back side of the board.

4 The DC signal is routed to the Ethernut expansion connector to either supply
add-on boards or to receive power supply from an add-on board.

As soon as power is attached to any of the inputs mentioned above, the red
LED1 will lit.

Watchdog Timer

Software bugs, temporary hardware failures caused by electrical transients or
interference and many other problems might cause the system to malfunction.
The ATmega128 microcontroller (IC1) provides an on-chip watchdog timer, which
forces a system reset, if the application program fails to periodically update this
timer.

System Clock

The ATmega 128 microcontroller clock is generated by a 14.7456 MHz crystal
(Y1), which may be replaced by a crystal of up to 16 MHz. An additional 32.768
kHz crystal (Y2) drives an on-chip asynchronous timer, which is typically used for
a software realtime clock. The Ethernet controller is driven by a separate 20-MHz
crystal (Y3).

WARNING: Note, that changing any crystal will alter the Ethernut
board's EMC characteristics and require re-testing.

Flash ROM

The ATmega 128 provides 128 kBytes of on-chip, non-volatile flash memory
space, which is used for program code and read-only data storage. This memory
is organized as 64K x 16 bits and can be (re-)programmed through in-system
programming.
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Static RAM

The Ethernut board provides 32 kByte SRAM (IC4), which is used as read/write
data storage. The lower 4352 bytes of this external memory chip are overlayed
by the internal ATmega128 register and SRAM space. The required address latch
is provided by IC3.

EEPROM

The ATmega 128 provides 4 kBytes of on-chip, non-volatile, electrically erasable
memory, typically used for configuration data storage. This memory provides
read/write access under program control as well as through in-system
programming. Note, that EEPROM write access is much slower (about 2.5 ms)
than writing to SRAM.

Configuration Jumpers
The board is equipped with 2 jumper areas.

JP1 and JP2 configure the connection to the serial device (UARTO).
JP3 enables power supply over Ethernet cable.

Upgrading from Previous Ethernut Revisions

Ethernut has undergone many changes since its initial release in the year 2000,
but board dimensions and positions of main connectors remained unchanged.

Also, the software still supports all previous Ethernut Boards including revision
1.1 with the ATmega 103 microcontroller, which is no longer in production.
However, there are a few things to consider.

The most important change to notice is the second programming connector for
JTAG programming. Always plug the correct adapter cable into the specified
connector.

Since board revision G, Ethernut 1.3 emulates an EEPROM for the Ethernet
Controller. Upgrading from previous revisions of Ethernut 1 requires to link the
application code with the latest Nut/OS libraries. Otherwise remove R7 (top) and
stuff R37 (bottom) for full compatibility with previous revisions.
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Quick Start

This chapter will help you quickly set up and start using the Ethernut board.

Prerequisites for Operation
The following items are necessary to run the Ethernut board:

B A standard PC equipped with Linux or Windows, an available serial COM
port and a twisted pair Ethernet adapter card.

B Terminal emulation software, such as TeraTerm or Hyperterminal.

B An unregulated power supply matching your local mains. It should supply
DC 9-12V, 200 mA minimum, on a standard 2.1 mm barrel connector.

B Two straight-through twisted pair cables together with a hub or switch or a
twisted pair cross cable, if you don't got a hub or switch.

The following items are included in the Ethernut Starter Kit:
W Ethernut Board.
B SP Duo JTAG and SPI compatible programming adapter.

B A straight through serial communication cable with a DB-9 female on one
end and a DB-9 male connector on the other.

B A CD with all required software tools and documents. Additionally check
www.ethernut.de for the latest releases.

B This manual.

It is further assumed, that you got some basic knowledge about digital hardware
and TCP/IP networking. This manual will not present any of these basics, but you
can find excellent books or web resources about these topics.

Precautions

Born out of an Open Source Project, the Ethernut board is a commercial product,
from which you expect some kind of fail safe operation. But also keep in mind,
that a bare electronic circuit is a fragile product, which demands careful
handling. In the first place learn how to avoid problems caused by electrostatic
discharge.

Moreover, no limitations are applied to chip programming, which may guard you
against accidents. In particular, the ATmega 128 microcontroller may be
completely disabled by misprogramming its fuses. Thus we strictly recommend
not to change the fuse settings, if you are not absolutely sure what you are
doing.

The following fuses had been enabled (programmed to zero) before shipping the
board: JTAGEN, SPIEN, EESAVE, BOOTSZ1, BODLEVEL, BODEN and CKOPT. All
other fuses remain unprogrammed (erased to one).
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Board Installation

1 Remove the board from the antistatic bag. Visually inspect the board to verify
that it was not damaged during shipment. Do not use the antistatic bag as a
underlying pad for Ethernut, because it’'s electroconductive. Put the board on a
wooden surface or simply on a piece of paper. Plastic surfaces may be harmful
because of electrostatic discharge.

WARNING: As with all computer equipment, the Ethernut board may
be severely damaged by electrostatic discharge (ESD). Be sure to take
proper precautions before removing the Ethernut board from the
antistatic bag. Never pass the board from one person’s hand to
another.

2 Connect Ethernut's DB-9 RS232 port to an available COM port using the serial
cable.

3 Use one twisted pair cable to connect Ethernut's RJ-45 connector to the hub
or switch and the other twisted pair cable to connect the hub or switch with the
network adapter in the PC. If you are not using a hub or switch, then directly
connect the Ethernut board with the PC’s network adapter using a twisted pair
cross cable.

4 Connect the power supply to the barrel connector on the Ethernut board. The
Ethernut board is equipped with its own rectifier bridge and voltage regulator.
Therefore the polarity of the barrel connector isn't important.

WARNING: The power supply should not be plugged into an electrical
outlet before connecting it to the Ethernut board.

5 Apply power to the Ethernut board by connecting the power supply to an
electrical outlet. When the board is powered up, the red power LED (LED1)
should go on.

6 Start the terminal emulation program at 38400 baud or any higher rate up to
115200 baud, no parity, 8 data bits, and 1 stop bit. Disable hardware (RTS/CTS)
and software (XON/XOFF) flow control.
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Baudrate

The baudrate of the Ethernut board is specified by the CPU crystal (Q1,
14.7456 MHz by default) and a baudrate selector ranging from 0 to 255.

The actual baudrate can be calculated by

baudrate = crystal frequency / (16 * (selector + 1))

Running at 14.7456 MHz, a selector value of 23 gives a baudrate of 38400
Baud:

38400 = 14745600 / (16 * (1 + 1))

The Basemon program provides a simple automatic baudrate selection by
changing the selector from zero to 71, while trying to receive a space
character. If no space character could be received within about a minute, then
the default selector 23 is set (38400 Baud at 14.7456 MHz).

7 Reset the Ethernut board by depressing and releasing the reset switch located
near the JTAG connector. Hold down the spacebar on the terminal emulation
program and wait until the BaseMon welcome message is displayed.

See the next chapter for a detailed description of the BaseMon program.
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Using the preloaded BaseMon firmware to test the Ethernut hardware.

When using a terminal emulation program like described in the previous chapter,
hold down the space bar on the PC keyboard and press and release the reset
button on the Ethernut board. This is the tiny push button at the board’s edge
near the screw terminal. After some seconds the following output should appear
in the terminal emulation window:

BaseMon 4.1.2

Nut /OGS 3.5.0.

Conpi | ed by AVRGCC for ATnmegal2?8
Baudrate select = 23

External RAM Test... 28416 bytes
Banked RAM Test. .. none
Detecting NIC. .. RTL8019AS
Testing NIC. .. X

I/O Port Test... K

Press any of the follow ng keys:

- Send broadcasts

- Ethernet controller read/wite

- Junp to boot!| oader

- SRAM read/wite

- Exit BaseMon, configure network and start WebServer

Xnemum

Depending on the preloaded version and the baudrate, your output may slightly
differ. But the amount of RAM should match and all tests should report the result
OK.

The menu will not appear, if BaseMon didn’t receive a space character or failed
to determine the baudrate. Check again the configuration of the terminal
emulation program and make sure that all handshakes are disabled. Sometimes
the keyboard repeat rate of the PC is too slow, in which case BaseMon isn’t able
to verify the baudrate. If you don’t know how to increase this rate, thumb on the
space bar as fast as you can. Replacing the Beethoven sound from your MP3
player by a record from Metallica or Disturbed will be helpful.

Nevertheless, if BaseMon is unable to receive three consecutive space characters
at the same baudrate, it will continue at 38,400 Baud. In this case it will not
display the menu, nor wait for any further input, but display the test results and
then immediately start the build-in webserver.

Unlike some other embedded monitors, BaseMon is not resident. You will later
upload other sample applications or your own code, which overwrite BaseMon.
Whenever you are not sure, whether any problems may arise from hardware or
software failures, it's always a good idea to upload the BaseMon hex file again
for running the integrated tests. The menu offers further tests, which will be
described now.

Testing the Board
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Ethernet Controller Read/Write Loop

When pressing E on the BaseMon menu, the Ethernut board will enter an
endless loop, trying to read the revision ID of the Ethernet controller at base
address 8300 hex:

rev=0x7050

The loop keeps running until a key is pressed in the terminal emulation program
and may be used to check the board's address and data bus signals with an
oscilloscope or logic analyzer.

Jump to Bootloader

When pressing J on the BaseMon menu, the program will jump to flash memory
location 1F000 hex. Fully assembled Ethernut boards are delivered with a
preloaded bootloader, which uses DHCP/BOOTP/TFTP to load a new flash ROM
image. Note, that the bootloader will be deleted by the chip erase command,
which is typically required before uploading a new application.

SRAM Read/Write Loop

When pressing S on the BaseMon menu, the Ethernut board enters an endless
loop, doing a walking bit test on all address and data bus lines. The loop keeps
running until a key is pressed in the terminal emulation program and may be
used to check the board's address and data bus signals with an oscilloscope or
logic analyzer.

Send Broadcasts Loop

When pressing B on the BaseMon menu, the Ethernut board will initialize the
Ethernet Controller and start sending Ethernet broadcasts in an endless loop. The
yellow link LED will lit and the green activity LED will start flashing. The terminal
emulation window will show the progress. The loop keeps running until a key is
pressed in the terminal emulation program and may be used to check the
board's Ethernet output with an oscilloscope.

Exit BaseMon

Pressing X on the BaseMon menu will quit the BaseMon program, initialize the
Nut/OS operating system and Nut/Net TCP/IP stack and finally enter a sample
HTTP daemon application. However, before that is done, BaseMon queries a
MAC address, IP address, network mask and default route:

MAC address (000698000000):
| P address (0.0.0.0):

Net mask (255.255.255.0):
Default route (0.0.0.0):

The last six digits of the MAC address are written on the board. Enter these six
digits on the MAC address prompt. On all prompts, you may simply press enter
to confirm the default shown in brackets, or enter other values in their decimal
dotted form. If the IP address is 0.0.0.0, BaseMon will not query the network
mask and default route, but request these values from a DHCP server. This
requires of course, that a DHCP server is running in your local network.

Network configuration is discussed in more detail in the next chapter.
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Network Configuration

This chapter shows different methods to configure Ethernut's network
parameters.

In order to communicate over a TCP/IP network, the Ethernut board needs a
unique IP address. It is important, that this address is not used by any other node
on the network.

Changing the network configuration requires user interaction, either by
keyboard/LCD interface, web browser, RS-232 communication or whatever the
final system may provide. It's up to the specific application to deal with these
values. Nut/OS just provides a common framework. The BaseMon application
explained in the previous chapter uses RS-232, for example.

The TCP/IP configuration is stored in EEPROM and contains the following values
(Nut/OS Version 3.5).

Nare Type Def aul t Descri ption
Total size of the
si ze Byte val ue |31 configuration structure.
Used to check validity.
Char act er Narme of the network
name et hO interface. Maxi mum size is
array
8 characters.
mac Byte array |000698000000 |0 PYtes unique MAC
addr ess.
i p_addr | P address |0.0.0.0 Last used | P address.
i p_mask | P address |255. 255. 255. 0 |Configured |P mask.
gat eway | P address |0.0.0.0 Default gateway |P.
ci p_addr | P address |0.0.0.0 Configured | P address.

Default values will be used by the software when the EEPROM has been
previously erased. When Ethernuts are shipped, the EEPROM contains the values
from the final test. The last used IP address is set to 192.168.192.x, with x varying
between 100 and 254. The MAC address will be the one, that has been uniquely
assigned to your board. The last six digits are written on the board. The
configured IP address is set to 0.0.0.0, which automatically enables DHCP.

A MAC address, also referred to as the hardware or Ethernet address is a
unique 48 bit number assigned to every Ethernet node. The upper 24 bits are
the manufacturer's ID, assigned by the IEEE Standards Office. The ID of
Ethernut boards manufactured by egnite Software GmbH is 000698
hexadecimal. The lower 24 bits are the board's unique ID assigned by the
manufacturer of the board. Boards produced by egnite do have a unique ID,
which is written on the board.

The ATmega 128 microcontroller offers a number of programmable fuses to
change general modes. One of these fuses disables EEPROM erasure during chip
11
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erase and has been set before shipping the board. Thus, if the chip is erased in
order to upload a new application, the EEPROM contents is preserved.

DHCP/BOOTP Method

This is the preferred method. As explained, the configured IP of shipped
Ethernuts is set to 0.0.0.0, which enables DHCP/BOOTP. If a DHCP server exists
on the network, Ethernut will automatically request its IP address, the IP address
of the standard gateway, and the IP mask of the local network. If no DHCP server
could be located, the board will reuse the last used address. If this is 0.0.0.0 or if
the EEPROM had been erased, then Ethernut switches to the ARP method.

Fixed IP Address

If DHCP service is not available, you should assign a fixed IP address. Before you
create your own applications with fancy user interfaces to set this address, you
can use BaseMon. The EEPROM configuration will be preserved when
reprogramming the Ethernut and will be reused by the new applications.

ARP Method

This method can be used as a last resource. If the Ethernut's EEPROM contains
no configuration data and no DHCP server is available on the network, then the
ARP method may be helpful to set the board's IP address. In this mode the
Ethernut board set its address from the first ICMP packet it receives.

To set the Ethernut's IP address by the ARP method, an ARP entry can be
manually created on the PC and then a ping packet is sent from the PC to the
Ethernut board.

Enter the following command to manually create an ARP entry for an Ethernut
board with a MAC address of 00:06:98:00:00:00 and an IP address of
192.168.171.5 on a LINUX command line shell:

arp -s 192.168.171.5 00: 06: 98: 00: 00: 00

On a Windows DOS prompt this command is slightly different:
arp -s 192.168.171.5 00-06-98-00-00-00

The next command to enter is the same on both systems:

ping 192.168.171.5

The first ping packet that arrives at the Ethernut board with the MAC address of
00:06:98:00:00:00 sets the IP address of that board to 192.168.171.5. Note, that the
ARP method will not configure a default gateway and will set the network mask
to 255.255.255.0.

The ARP method will be used on blank EEPROMSs only. After having set it once,
the configuration will be stored in the EEPROM and used in the next system
start.

Refer to the Ethernut Software Manual for further information about network
configuration.
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Testing Network Operation

After configuring the network parameters, you can check, that the Ethernut board
is properly hooked up to the network by running ping from your PC. On a DOS
prompt or command line shell, type:

ping 192.168.171.5
Replace the shown IP address by the one you configured previously. If you

receive a response without timing out, the Ethernut board is ready to try the
HTTP daemon. Use any Webbrowser to query the following URL:

http://192.168. 171. 5/ i ndex. ht m

Again, instead of the above IP address use the one previously configured.

13
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Jumper Configuration

Adapting Ethernut to specific requirements.

Jumper Overview

The board is equipped with 2 jumper areas. The picture below shows the default
jumper configuration, set when Ethernut is shipped.
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JP1 connects the serial device UARTO to the DB-9 connector.
JP2 shortcuts hardware handshake lines on the DB-9 connector.
JP3 enables power supply over Ethernet cable.

JP1-2

JP3

Shortening pins 1 and 3 and pins 2 and 4 of
JP1 will route UARTO transmit and receive
lines to the DB-9 connector.

Shortening pins 1 and 2 and pins 3 and 4 of
JP2 connects RTS and CTS signals on the
DB-9 connector.

When pins 1 and 3 and pins 2 and 4 are
shortened, then power can be supplied on
pins 4, 5 and pins 7, 8 of the Ethernet
twisted pair connector. A special power
supply injector is required for the Ethernet
cable. Do not set jumpers on JP3 without
such an injector. You may destroy other
equipment attached to the Ethernet cable.
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Hardware Expansion

Ethernut and custom hardware.

Many applications will do just fine with nothing else than the Ethernut or
external hardware may be connected to the RS-232 port. However, if more is
required, the Ethernut expansion port is the first choice to add custom designed
hardware.

Expansion Port

Add-on boards can be added to the expansion port. These boards may contain
simple I/O circuits driven by the Ethernut board, or may be equipped with their
own processor, using the Ethernut board as an Ethernet I/O processor only.

The expansion port contains CPU data and address bus, memory read/write
signals, digital I/O ports, reset signal and power supply. Nearly all
microcontroller pins are available at the expansion port connector, providing an
interface with lots of features like PWM, 12C (2-wire), SPI (3-wire) or counter
inputs, to name just a few. It is strictly recommended to consult the ATmega 128
data sheet before attaching hardware to the expansion port.

Although available at the connector, some signals are used internally by Ethernut
and can't be used by external hardware. Carefully check the schematic. Bit 5 of
Port E is used for LAN controller interrupts. You can switch this to bit 6 of the
same port by removing R2 and mounting R31 (bottom side). Bit 4 of Port B is
used as a chip select for the serial data flash.

Other pins may not be available, depending on the jumper configuration. Please
refer to the previous chapter for additional information.

The ALE signal is not available at the expansion port by default and may be
connected to pin 64 by mounting R30 on the bottom side.

The following table lists the expansion port’s pin assignment. Pin 1 is located at
the board egde on the side of the DB-9 connector.

15
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Pin Signal Description Pin Signal Description

1 NC |Reserved for +3.3V 2 NC |Reserved for +3.3V
3 VCC5 |Regul ated +5.0V 4 VCC5 |Regul ated +5.0V

5 GND |Signal ground 6 GND |Signal ground

7 G\D |Signal ground 8 G\D |Signal ground

9 MR |Reset i nput 10 DC |Unregul ated supply
11 | VCC5 |Regul ated +5.0V 12 | VCC5 |Regul ated +5.0V

13 RD\  |Menory read signal 14 VWR  |[Menory write signal
15 DO |Data bus bit O 16 D1 |Data bus bit 1

17 D2 |Data bus bit 2 18 D3 |Data bus bit 3

19 D4 |Data bus bit 4 20 D5 |Data bus bit 5

21 D6 [Data bus bit 6 22 D7 |Data bus bit 7

23 A0 |Address bus bit 24 Al |Address bus bit

25 A2 |Address bus bit 26 A3 |Address bus bit

27 A4 |Address bus bit
29 A6 |Address bus bit 30 A7 |Address bus bit
31 A8 |Address bus bit 32 A9 |Address bus bit 9
33 A10 |Address bus bit 10 34 All |Address bus bit 11
35 Al12 |Address bus bit 12 36 Al13 |Address bus bit 13
37 Al4 |Address bus bit 14 38 Al5 |Address bus bit 15

28 A5 Addr ess bus bit

~N O Wl

O K~ N O

39 PEO |Port E bit O 40 PE1 |Port E bit 1
41 PE2 |Port E bit 2 42 PE3 |Port E bit 3
43 PE4 |Port E bit 4 44 PE5 |Port E bit 5
45 PE6 |Port E bit 6 46 PE7 |Port E bit 7
47 PBO |Port B bit O 48 PB1 |Port E bit 1
49 PB2 |Port B bit 2 50 PB3 |Port E bit 3
51 PB4 |Port B bit 4 52 PB5 |Port E bit 5
53 PB6 |Port B bit 6 54 PB7 |Port E bit 7
55 PDO |Port D bit O 56 PD1 |Port E bit 1
57 PD2 |Port D bit 2 58 PD3 |Port E bit 3
59 PD4 |Port D bit 4 60 PD5 |Port E bit 5
61 PD6 |Port D bit 6 62 PD7 |Port E bit 7
63 NC 64 NC J|ALE, if R30 stuffed

Analog Input Port

In order to avoid interference with typically noisy digital lines, a separate
connector is used for the microcontroller’s analog inputs.

Pin Signal Description Pin Signal Description

1 | AVCC5 |Anal og supply 2 AREF |Anal og reference
3 | AVCC5 |Anal og supply 4 AGN\D |Anal og ground
5 PFO |Analog input 1 6 AGND |Anal og ground
7 PF1 |Anal og input 2 8 AGND |Anal og ground
9 PF2 |Anal og input 3 10 | AGND |Anal og ground
11 PF3 |Anal og input 4 12 | AGND |Anal og ground
13 PF4 |Anal og input 5 14 | AGND |Anal og ground
15 PF5 |Anal og i nput 6 16 | AGND |Anal og ground
17 PF6 |Anal og i nput 7 18 | AGND |Anal og ground
19 PF7 |Anal og i nput 8 20 | AG\ND |Anal og ground

16



Troubleshooting

Pr obl em

BaseMon di spl ays positive
test results but doesn’t
show the nenu. It

i mediately starts the
web sever.

BaseMon produces garbage
output and the yellow LED
goes on after about a

m nut e.

Sol uti on

BaseMbn was unable to detect three
consecutive space characters at the
sanme baudrate. The keyboard repeat
rate of the PC may be too slow or
the terminal enulator doesn't send
any characters because of handshake
settings or other RS-232

conmuni cation issues. See the

previ ous probl em sol ution

Upl oadi ng new
applications fails.
programi ng software
reports, that no target
has been det ect ed.

The

Ei ther by accident or because you
refused to read any warnings you
may have disabled the JTAG fuse. If
you didn't disable the SPI as well,
there is still hope. You can use
the SPI connector and try to re-
enabl e the JTAG fuse via SPI
progranmm ng.

If this fails or if you are using
SPI programm ng, check the 14.7456
MHz crystal with an oscill oscope.
If there is no sine wave, you nay

be still lucky having disabled the
external clock only with the SP

fuse still intact. Feed an externa
clock signal of at least 1 Mz to

the XTAL1 pin of the ATnega 128 and
try again to program the board via

SPI .

In case you disabled both, SPI and

JTAG, the ATnegal28 needs to be

r epl aced.

SPI or JTAG progranm ng
reports verification
errors.

Flash nenory has a |imted nunber
of erase cycles. For the ATnega 128
this limt is roughly at 10,000
cycles mninmum and may be 10 tines
more. Wth nornmal usage this nunber
will never be reached. However, if
an application like a bootl oader
uses the self progranming feature
and runs weird, flash nmenory nay
soon wear out.

Anot her pitfall is not to erase the
chip before upl oading the new code.
Fl ash nenory bits can be cleared to
zero during programmng but nust be
erased to set them back to one
Check your programm ng software

Troubleshooting
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Pr obl ens

The red LED does not go
on when appl yi ng power.

Sol uti on

Your power supply may not work.
Renove any kind of attached
hardware and renove all junpers.
Make sure the board is placed on a
non conductive surface like a piece
of paper. Supply the board via the
barrel connector J2 only with not
nore than 12V DC. Best use a lab
power supply with current contro
and carefully increase the voltage
starting from 3V. The board shoul d
not draw nore than 200 mllianps.

The yel |l ow LED does not
go on after entering the
BaseMon HTTP server or
simlar network enabl ed
sof t war e.

The yellow LED will go on only if
Et hernut is connected to an

Et hernet network and the Ethernut
software properly initialized the
LAN controll er hardware on the

Et hernut. Load the board with
BaseMon to make sure, that the CPU
is working. Replace the Ethernet
cable and try the sane connection
with your PC to nmake sure that the
network link is working.

BaseMon reports errors
during hardware checks.

The board seens to work
unreliable.

I’"’m not able to program
the mcrocontroller.

This problemis typically caused by
a wrong power supply. Mike sure to
use one with 8-12 V and a m ni mum
DC current of 200 mA. Al though

equi pped with a rectifier bridge,

Et hernut will not work with AC

supply.

BaseMon may report port problenms
when additional hardware is
attached to the board. The program
enables the internal pullups and
expect the port signals to becone
high. It will then set a single
port bit to |low and check whether
the all other port bits remain

hi gh. Depending on the hardware
attached, this may not be
considered a failure. It is
generally a good idea to renove
external hardware before running
BaseMon.




Pr obl em

Et hernut doesn’t
to pings. The gre
does not go on.

respond
en LED

Sol uti on

Configuring TCP/ 1P | ooks generally
sinple after one has understood the
principle, but may still becone
confusi ng under some circunstances.
For exanpl e, changing Ethernut’s
MAC address can disable a link,

whi ch had been running fine before
t he change. This happens, because
the PC renenmbers the MAC/ I P
relations for some mnutes.

Check your configuration again.

Make sure, that Ethernut and the PC
are located in the sane network,
sharing the sanme | P nmask and
network | P address. If you don't
know what all this neans, check the
WAW for some excellent TCP/IP
tutorials.

Et hernut works fi
pressing reset, b
after switching o
power supply.

ne after
ut not
n the

The LAN controller’s power on reset
requi res a mnimm supply raise
time, while some power supplies do
have an intentionally slow rise.
The Ethernut 1.3 board is equi pped
with an M C2775 reset controller to
keep the LAN controller in reset
state during power on. A broken
reset controller results in the
failure described.

BaseMon doesn’t p
any output on the
terminal enulatio
wi ndow. However,
few mnutes the y
LED lits.

roduce

n
after a
el | ow

Probably an RS-232 conmunication
problem Put all junpers on the
Ethernut to their default
positions. Check the settings of
the terminal emulator. Use 8 data
bits, 1 stop bit and no parity, al
handshakes shoul d be di sabl ed. Set
the baudrate to 38400 baud. Test
the PCs serial port with the
term nal emul ation and sone ot her
hardware or a second PC (requires a
nul | nodem cabl e).

If it takes several mnutes unti
the yell ow LED goes on, you may
have m sprogramed your ATmega 128
fuses. The CPU may be driven by the
slow internal clock instead by the
external 14.7465 MHz crystal.

Troubleshooting
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Sick Ethernuts

Is there still life in it?

Our warranty scheme is simple. All boards have been extensively tested before
shipment and we feel responsible, that it continues to work reliable after passing
it to you.

If the trouble shooting guide doesn’t help or if it results in the conclusion, that
your Ethernut is broken, you should send an email to info@egnite.de, including
the following information:

B Ethernut Revision, printed on the back side of the board.

B MAC address of your Ethernut, written on top of the board and on the
invoice.

B BaseMon output, if applicable. Or software revision you're using, noted on
the first page of the APl documentation.

B Description of your problem. You may keep it simple, we may request
details later.

Please understand, that we are not able to provide any warranty, if you
misprogrammed the fuses, destroyed the board because of ignoring our ESD
precautions advises or attaching badly designed hardware. In such cases we may
ask at least for a refund of our shipping costs.

Anyway, whatever happened, we will do anything possible to revitalize your
Ethernut. Or, if it finally passed away, let it rest in peace and send a replacement
back to you at the least possible costs.



Schematic

[ 3 f a f 3 f g g
7 /7T 3994S 32e4423U] 9Y1r/dS]
" N N - 90B}4alU] [e143G anNay aN9
6€:95G:0C GBBCZ CT°ST adejusiu] anboreuy wndu boreuy % Ha_bl
NdJ
zbgeTinua g—"A3y £°T NUJaUYI3] =
479
Hqwg o.4emyjog oytubs
- DN T e Gl [
|0 (O [-B N D[ [0\ [ (N
uget
aN9
< 2Z9 I
o)}
== 2P e o N|ow |-
TA begr J39 900Y/03d 3 o e 6 07 T
T _j TI9IX TO08/T4d 55 > c S N
210 L mwmmwmm 55 s a 534 m w NGIA o>
© 53d TN
I lﬁ 01/6209/b3d o = T 2w
=1l = ZWLX SHL/S009/54d —52 s
mm —————¢— \dM/@9d  001/9009/94d |z or
e \0d/T9d  101/2008/24d 2
——&— 3w/2ad
5+ 20S0L/69d 80Xd/10d/03d —
&7 T0SOL/+9d @0XL1/00d/13d —¢
Zi1 8976 BNIY/@)0X/23d (—F e
& 0 TNIV/Y€00/€3d (= = = 607 o
b INI/8€00/+3d (— == ¢ 8 e
—=—{ ©0Y/@Yd GINI/O£D0/G3d (— cr < 5 9 e
—5—| 709/78d SINI/EL/93d |5 v g — e ¥ e
——&5| 209/Z8d  ZINI/EJL/Z3d |5 BB - 3 559 Tz -
——1—| €09/e8d me —
—— | ¥Q8/bbd  BINI/105/00d [ o2 o <
——5;—| SQv/G¥d  TIN/WOS/10d 53 ’ 5 =
——Z—| 9Qv/9%d  ZINI/TOXS/20d 5 n3
———"— 209/28d  €INI/TOX1/€0d 45 0
(54 T91/50d mw -0 N7 &G y-g suid pue z-7
89/03d THOX/S0d 5= [ESER mzcﬁ w%a Hous ELMD
e L : g B
TTY/£7d 43 O AMEELCE] Tdl 4oys ifnejsp hg
Z19/40d \$5/08d s
€£15/50d %35/78d mw ole | o ___L_
$79/93d 1S0N/28d 7 ,ﬂ J,
A ST9/20d 0SIW/€8d g5 | Sz |
800/¥8d r-0-1 | |a + /N3 /NOHS |5 o | stsseus buneop | &
ST oS5 T9009] \13834 ¥700/98d —g7—— R I 3 I-Uou N 9gy s ,
8100/98d [—57 zoe T+ ST Lnozd  NIZd —s—e75 o A ]
= L
=0 \N3d 0130/200/28d ¢ , , . e LNOTd NITY Py
I I
J9-82T99IULY — 81
2118 Tar €9 | 5 | 77| NIgb o 1N0Cl eory zezsy
N U ozen | T3d zr | ML LN0TL ey aNg
! ! N |-
Do ! ésﬁ_m’ 9 u2eT N9 5 *Nzo
S I GE 910 +23 S10 = S B
O [N S ¥ M E
1 0o . - e[< VYR
[Z70]9d-8140d] ! (S upeT b B B Z ER
/ gy, ! AN 0 ] 7
= - | CR| 19
[Z"10d°01g0d] I vE 1 WL [T ugeT = .
/ I an ! aJzzzels €10 | oo ______
[Z7913d°31390d] e | 931 S r 0
| E | m | Z€75Y 49A0 Jsmod |
R ! ] 404 gey Hms |
L———d < 34 | |
|
4 f E| a J S| f [S)

21



f 3 d J g g

| v/2 1934S
BEIGGI0Z GRBZZT'GT
140d COHWCWQXM pue Lgys
zbgeTinua 9-"A9y €T IhU4aur]y
HQug S4emjog ariubs }
aN9 aN9
=== b -T- uotsuedx3 T
uotsuedxa 0y 13534 4oy |
|
r¢m~_ ymis pue zzy snousty | or
\\\\\\\ . I |
o ved | 1= =1z
i 0n € v o0
\\\\\ aNO S 9 ON9
Mo 2 RS
T T 5 2700 30
30 1T 2T 9N
NER VT N
20 &1 ST 10
20 23 8T €0 S
v0 61 9z S0 o
50 2 2z 20
D
oY €2 vz 19 NI Pzzan
U &2 5z €9
W22 82 ¥ G0 pesm
SU 62 2€ ce N
eI zE o9 I
oY €t vE 1Y ano e f—re
79 e 9€ £1Y zw pete
VY 28 8E oY T fe e
o3d 6t % 13d te 1o
Z3d 1% 2y £4d 9 o7 —— o e
[EEN vy Gad L gu [re—o2
53d &b 5% 23d ST
9ad 2t 8% 16d oY <1 | ww mw s al 90 6] mmm MM e~
Z8d &b EERGE] TV T | o5 g5 | B 10 089 opg w20
vad 15 25 cad " AT | o6 g6 | £ @ 02U tpg e S0
58 €5 VS 789 ev st | o0 o [ 0 91 cpg ew B—
P0d S5 SS T0d 09T | e e L& *O Y8 5Y pg oo 22
204 75 85 ead TS | o7 gz | XSO ELEY RV CEA
}0d 65 EEREE] " ov 8T | of o7 £ O 28 <Y opg ou o0
°0d 19|~ <5 20d J 6T ¢ a <07 ev
€9 VS 0E2G0Hb2 56 49--0TI8880XIN
\\\\\\\\\\ _ €31 $OI
r a
| oMo |
I uotsuedx3 379 S
| |
Lotressms T
D
2
m
[ 38" \dd " \drM:11309
\ \ \ AN
| [S177018:5534004Y
\ N\ A
[ [/7"0]0:§15d
N AN
| [/"©813d:31d0d
\ \
| [£"810d:01d0d
\_ AN
| [/°81ddig1d0d

Ethernut Hardware Manual

22



Schematic

E| f E| q] J g g
| /£ 8984s
6E:GG:0C GBBZCT°GT
ND@M.HHJC& 29D0B}421U] 19Uyl A\ dd
9-"A3Y £'T WNUISY] N
ON9  ZHW oz aN9
HQwg o.4emyjog aytuba £A
dzz dzz
€3J +3 aN9
1ol T
o
8MOI x x NYOLSY RESER]
ONg B owor =N - ==
>e— emi3us ZINT 5 ! 934 Uo gar JIN 4o ﬁmﬂ
322 T gdW3ns S1INI 88 | }n1s pue zZTy w\:uﬁm&L
774 SIND —¢g ! r-—--
— ve | N YINL 557 MOBBOTOHKS e |
55| 8°7s001 €INI |
R it 1 S| AGuHIOI ZINI L
| uonenwa |j0¥d33 219esTp O 30T | TINI
| /84 HMS pue gy anouwsy L 55 dr Q1INI
[N ISR €Y |, c57 S933
mq 8508 6T9S
8149S
IO 55— dNd/TZve  ZT9S
75 0Sg/02vd 9T9S
aNg =TT 55— Tsa/6T88  GTYS
S 258/8704 $T9S
7 €58/2794 €T9S Mz e MOBRITOHbY
\\\\\\\\\\\\\ B 55— +S8/9T88  ZTYS = e
r 1 =— §798 TS s
oMz aNo € 67 118
| s1ssey> buneory w | — =T oo
| —uou yin n @ | Tz | 9d/kIvE @1eS gy
YN BEY 1S 6YS
L e oo -
77 003/77d/ <208 8YS
P2 vm 1037904 295
H 57 AS3/6048 EN)
(PT uay (VT Uy uet| vet &y 7| r08 §9S
29 = = = 7 Coa £oe
4 29 € 8 | 108 Z249S
3 ¥8
, 57 __ T 58| 908 s
T i z
4 B £ p 5y | [inodl
€ , »\.ﬁ ooz >3 Sb ﬁ@aﬂ& mwmm (ST 919539009
mmvha b H 1] ° 1 85 +NIdL €10S
S o] z S 2108
TC E § 8
a1 X1 1108
Z zzeza4 8%
] AL anNg 5% wmw awmm [ [Z70109IYa
S5
o7 ol 55 +mw wmm
o _
o ts +0d0 9as
1S4T3 [BnuUBwW 3D3ay) w +S ny cas
ATuo 19u4aUYr3 4aA0 aN9 +9 »as
Jemod 40y p-z pue fataTio
AN == <031 €as
€-T suid gdr 14oug B g — £ 1 Ja7 zas
‘uondwnsuod UmUJ_uwa\A 404 L $0 SNTEA cWMMﬂ +d (43 0037 705
'g aseaJdu] *umop Jamod uo 3T 1IN 037 INga3T 0as
T SYsTe8 1LY
< no1rsh 29!
O
9 €037

23




Ethernut Hardware Manual

7 3 a 3 7 g 7 J
/% 1994S
*HQug a4emyos a1tubse jo yiewsped paaisibas e ST 1NuJdeyL]
B6E:5G:0C SBCCT°ST >1607 1953y
Arddng Jsmog ‘senuesden Aue 1Noyrim ST se S401Ngriuod
ND@MH«DC& 9—"A3y €°T INUJISUL] pue Hquwg ssemyog orvubs Ag psptaoud st ubtsep suempaey Syl g
Hqwg s.4emyjog aytubs } *UoTSsTwasd usnn Jotid D131d8ds 1noyiin UbISap aueMpURY STUL WO4
- pPoATASp $10NpoJd s10wo4d 4O 9S40puUs 01 pasn aq hew S401NgrAU0D
JO Saweu sy Jou susploy 1ybtuhdod sy o sweu sy JSULTSN °Z
*SUOTITPUOD 4O 1ST]
STyr pue adnou 1ybrihdod sAoge syr 9dNPoJdss 1SNW SUOTINQTIANSIPSY °T
aON9
28w 848 SUOTIIpUOD BUIMOTIO) ayr 1ey)
papiAoid pantwiad 948 UOTIEDTIPOW INOYITM 4O YIIM SSN PUR UOTINQIASIPSaY
*PaAd3sad syybTa (1Y "HqQug eJemyog aytuba Aq gprz-TeeZ () ywbrihdo)
U1 -
_HZ _HAV
2dzdl  9dzol
5l Sl
A N
! aNg
T \NIW
<
ano 8
@
NQEEEL] 7| SN e 1 [
dn/ O¢ T €
<1557 S el L
J SWE9H-522Z31N . 1
bH 601 1953y ! pa1unow wou |
< ” TeUTW4S) MaJDs [euonidg ”
O
O | |
| |
EH t T |
| —= 7 |
e |
1 Nzﬂv
PEIulel]
N
S
D g B S
GON* o S el 2 F zr
= D > €
ugeT |YeeT |YBBT |UBQT |H0DT ||YeeT |YeeT |Y88T |U00T ||UoeT ||YeoT 5 uoe ueeT p v
— — — — —_— — — c — c
8z | ¢zo | 9z0| szo| vzo | €za| 120 | 810 | %70 | 210 | TIO pzZJT* 29 i) 6101 s
0 o unw Lo peaq 211449} Yin
AT W - W = paoerdas aq few 4Ty
v m_¢mzo
, , , , , R — , , , o>
SEEEN
801
<
O
O
4 f E| a S| [S)

24












egnite Software GmbH
Erinstr. 9

44575 Castrop-Rauxel
Germany

Phone +49 (0)23 05-44 12 56
Fax +49 (0)23 05-44 14 87

Email info@egnite.de

http://www.egnite.de
http://www.ethernut.de



