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Charon ll

Ethernut embedded ethernet module

Main Features

o Full duplex IEEE 802.3 10 Mb/s Ethernet

e ATmega 128 RISC AVR microcontroller - up to 16 MIPS Interfaces :

throughput
e 128 kByte In-System Programmable FLASH ROM * 2x RS-232 serial ports,
e 32 kByte SRAM + 4 kByte internal MCU SRAM e JTAG interface,
e 4 kByte In-System programmable EEPROM e SPlinterface,

e 4x (+ 4x) AD Converter input,

e Nut/OS - RTOS and TCP/IP stack e 2x (+4x) PWM output,

(AVR GCC, ImageCraft ICCAVR, CodeVision AVR) e TWI (I%C) interface,

e 1x Analog Comparator ,

e Module is SW compatible with Ethernut 1.3 board. o separated RTC oscillator.

e Development Board and SW examples available.
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Charon Il module - pinout

1 | TPO+ | Ethernet output INTO/SCL| PDO | 13 || 25 | PB3 |SPI MISO

2 | TPO- |Ethernet output INT1/SDA| PD1 | 14 || 26 | PB2 |SPI MOSI

3 | TPI- |Ethernet input INT2/RxD1 serial 1| PD2 | 15]] 27 | PB1 | SPI SCK

4 | TPI+ |Ethernetinput INT3/TxD1 serial 1| PD3 | 16 || 28 | PBO |SPI /SS

5 | LINK |Link LED IC1| PD4 | 17 |1 29 | PF7 |ADC7/ TDI

6 | GND |Ground XCK1| PD5 | 18| 30 | PF6 |ADC6/ TDO

7 | PEO |RxDO serial 0 T1|PD6 | 19}| 31 | PF5 |ADC5/ TMS

8 | PE1 |[TxDO serial 0 T2| PD7 | 20 || 32 | PF4 |ADC4/ TCK

9 | PE2 |AIN+/XCKO OC1B| PB6 | 21133 | PF3 |ADC3

10 | PE3 |AIN-/OC3A OC1C| PB7 | 22| 34 | PF2 |ADC2

11 | PE4 |INT4/0OC3B MCU reset pin| RST | 23 || 35 | PF1 |ADCA1

12 | Vcc |[+5V /max 80 mA Ground | GND | 24 |] 36 | PFO |ADCO
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January 2004

www.HW-group.com



Charon Il - Embedded ethernet module

HW group

Charon Il block scheme:

PE4, PD4..7 5%,’( GPIO
Charon Il module 2X PWM
|mmmmm e —— e — = ] — = e -
I | Xtal 14,745 MHz }7 2% :TWI (1°C)
: | Xtal 32,768 kHz }— I
4x
| L | ATmega128 |—% :SP'
| |
I SRAM 32kB | KB SRAM | 2x :An. Comparator
| I
I 6 B H | 128kB FLASH | Ax | ADC
: EEPFOM | 4kB EEPROM | ‘e 1
ax  VJTAG
: RTL8019AS | | LRTe |[ wor | i
|
| [
FE e I -—t-5--
Transformer USARTO
Ethernet 2X USART1

Hardware Description

Parameters Charon Il — standard version

Power supply 5V DC/typ. 60mA max 80 mA MCU Xtal 14.745 MHz

Dimension 47 x39x12mm (Lx W x H) SRAM / EEPROM 4+28 kB /(4kB MCU internal)

Temperature Operating: -5 .. +50 °C RTL8019 EEPROM 256B (93C46) — optional

Ethernet 10BaseT — 802.3 (external signal 27 I/0 pins GPIO (7), ADC(4), JTAG (4)
transformer required) 2x RS-232 (4), SPI(4), PC(2)

2xSerial port TTL levels RxD, TxD Power-on reset YES — 10% tolerance

Proarammina SPI In-Svstem Proarammina WATCHDOG MCU internal WD only

JTAG interface (std. IEEE 1149.1)

Real Time Clock

Separated timer 32.768 kHz

e Charon Il module is compatible with the original Ethernut board 1.3F from the Ethernut
project (www.Ethernut.de).

o It's a low cost embedded alternative without the HW accessible Address bus (it's accessible
on the original board).

e You can start designing with this module using Charon Il Development Kit.
It includes a simple programmer dongle SW compatible with AVR Studio and STK500, 2x16
LCD display, 1-Wire Thermometer sensor, Printed manual and a well-documented functional
example on using all peripherals.
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Charon Il - Embedded ethernet module HW group

Module pin description

(1) TPO+, (2) TPO-, (3) TPI+, (4) TPI-,

10Base -T Differential outputs and inputs. You have to connect this to the signal transformer.
See the “Connecting to the Ethernet” chapter for more details, or “Charon Il module
application circuit” on the Appendix.

(5) LINK - Link LED output to Vcc

Link activity signalization output. It's lit when an Ethernet burst signal is detected on the
Ethernet input and the LED is pulsed during outgoing or incoming packets over Ethernet.

(6) GND - Ground
Internally connected with ground on pin 24.

(7) PEO - RxDO serial 0 [PDI/RXDO (Programming Data Input or UARTO Receive Pin)]

PDI, SPI Serial Programming Data Input: During Serial Program Downloading, this pin is used
as data input line for the ATmega128.

RXDO0O, USARTO Receive Pin: Receive Data (Data input pin for the USARTO0). When the
USARTO receiver is enabled this pin is configured as an input regardless of the value of
DDREO. When the USARTO forces this pin to be an input, a logical one in PORTEO will turn on
the internal pull-up.

(8) PE1 - TxDO serial 0 [PDO/TXDO0 — Port E, Bit 1]
PDO, SPI Serial Programming Data Output: During Serial Program Downloading, this
pin is used as data output line for the ATmega128.

TXDO0, UARTO Transmit pin.

(9) PE2 - AIN+/XCKO [AINO/XCKO — Port E, Bit 2] CTS handshake input for serial 0

AINO (AIN+) — Analog Comparator Positive input: This pin is directly connected to the positive
input of the Analog Comparator.

XCKO, USARTO External clock: The Data Direction Register (DDE2) controls whether the
clock is output (DDE2 set) or input (DDE2 cleared). The XCKO pin is active only when the
USARTO operates in Synchronous mode.

(10) PE3 - AIN-/OC3A [AIN1/OC3A — Port E, Bit 3] RTS handshake output for serial 0

AIN1 (AIN-) — Analog Comparator Negative input: This pin is directly connected to the negative
input of the Analog Comparator.

OCS3A, Output Compare Match A output: The PE3 pin can serve as an External output for the
Timer/Counter3 Output Compare A. The pin has to be configured as an output (DDE3 set
‘one”) to serve this function. The OC3A pin is also the output pin for the PWM mode timer
function.
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(11) PE4 - INT4/0C3B [Port E, Bit 4]
INT4, External Interrupt source 4: The PE4 pin can serve as an External Interrupt source.

OC3B, Output Compare Match B output: The PE4 pin can serve as an External output for the
Timer/Counter3 Output Compare B. The pin has to be configured as an output (DDE4 set
(one)) to serve this function. The OC3B pin is also the output pin for the PWM mode timer
function.

SJ1 on board jumper is placed on the module (check the Charon || module scheme). If you
need battery backup for the external SRAM only, you can cut off the PE4 pin from the MCU
and using SJ1, SRAM is powered through this pin only.

(12) Vcc +5V / max. 80 mA

Module only power consumption in the “Charon |l Development Board”. It's measured using
the Demo application, no sleep mode or power saving mode used.

—during active RESET | =40 mA
— PING reply only | =60 mA
— during WEB activity | =65 mA

(13) PDO - INTO/SCL [External Interrupt O Input or TWI (I°C) Serial CLock]

INTO, External Interrupt source 0: The PDO pin can serve as an external interrupt source to the
MCU.

SCL, Two-wire Serial Interface Clock: When the TWEN bit in TWCR is set (one) to enable the
Two-wire Serial Interface, pin PDO is disconnected from the port and becomes the Serial Clock
I/0O pin for the Two-wire Serial Interface. In this mode, there is a spike filter on the pin to
suppress spikes shorter than 50 ns on the input signal, and the pin is driven by an open drain
driver with slew-rate limitation.

(14) PD1 - INT1/SDA [External Interrupt1 Input or TWI (I°C) Serial DAta]

INT1, External Interrupt source 1: The PD1 pin can serve as an external interrupt source to the
MCU.

SDA, Two-wire Serial Interface Data: When the TWEN bit in TWCR is set (one) to enable the
Two-wire Serial Interface, pin PD1 is disconnected from the port and becomes the Serial Data
I/0O pin for the Two-wire Serial Interface. In this mode, there is a spike filter on the pin to
suppress spikes shorter than 50 ns on the input signal, and the pin is driven by an open drain
driver with slew-rate limitation.

(15) PD2 - INT2/RxD1 serial 1 [External Interrupt2 Input or UART1 Receive Pin]
INT2, External Interrupt source 2: The PD2 pin can serve as an External Interrupt source to
the MCU.

RXD1, Receive Data (Data input pin for the USART1): When the USART1 receiver is enabled
this pin is configured as an input regardless of the value of DDD2. When the USART forces
this pin to be an input, the pull-up can still be controlled by the PORTD2 bit.
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(16) PD3 - INT3/TxD1 serial 1 [External Interrupt3 Input or UART1 Transmit Pin]
INT3, External Interrupt source 3: This pin can serve as external interrupt source to the MCU.

TXD1, Transmit Data (Data output pin for the USART1): When the USART1 Transmitter is
enabled, this pin is configured as an output regardless of the value of DDD3.

(17) PD4 - IC1 [IC1 (Timer/Counter1 Input Capture Trigger)]
IC1 — Input Capture Pin1: The PD4 pin can act as an input capture pin for Timer/Counter1.

(18) PD5 - XCK1 [XCK1, USART1 External Clock Input/Output]

XCK1, USART1 External clock: The Data Direction Register (DDD4) controls whether the
clock is output (DDD4 set) or input (DDD4 cleared). The XCK1 pin is active only when the
USART1 operates in Synchronous mode.

(19) PD6 - T1 [Timer/Counter1 Clock Input]
T1, Timer/Counter1 counter source.

(20) PD7 - T2 [Timer/Counter2 Clock Input]
T2, Timer/Counter2 counter source.

(21) PB6 - OC1B [Output Compare and PWM Output B for Timer/Counter1]

OC1B, Output Compare Match B output: The PB6 pin can serve as an external output for the
Timer/Counter1 Output Compare B. The pin has to be configured as an output (DDB6 set
(one)) to serve this function. The OC1B pin is also the output pin for the PWM mode timer
function.

(22)PB7 - 0OC2/0C1C [Output Compare and PWM Output for Timer/Counter2 or
Output Compare and PWM Output C for Timer/Counter1]

OC2, Output Compare Match output: The PB7 pin can serve as an external output for the
Timer/Counter2 Output Compare. The pin has to be configured as an output (DDB7 set “one”)
to serve this function. The OC2 pin is also the output pin for the PWM mode timer function.

OC1C, Output Compare Match C output: The PB7 pin can serve as an external output for the
Timer/Counter1 Output Compare C. The pin has to be configured as an output (DDB7 set
(one)) to serve this function. The OC1C pin is also the output pin for the PWM mode timer
function.

(23) RST - CPU reset pin [MCU External Reset input] L = MCU in Reset

An External Reset for the MCU is generated by a low level on the RST pin. Reset pulses
longer than the minimum pulse width (50ns) will generate a reset, even if the clock is not
running. Shorter pulses are not guaranteed to generate a reset.

During the supply power-up the module is reset with an external and internal voltage
supervisor.

The RST pin on the module is bidirectional. It can reset external circuitry upon a reset
caused by MCU software or the voltage supervisor, connected through the R6 - 3k3 resistor.
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(24) GND - Ground
Internally connected with ground on pin 6.

(25) PB3 - SPI MISO [SPI Bus Master Input/Slave Output]
MISO: Master Data input, Slave Data output pin for SPI channel. When the SPI is enabled as
a master, this pin is configured as an input regardless of the setting of DDB3. When the SPlI is
enabled as a slave, the data direction of this pin is controlled by DDB3. When the pin is forced
to be an input, the pull-up can still be controlled by the PORTB3 bit.

(26) PB2 - SPI MOSI [SPI Bus Master Output/Slave Input]

MQOSI: SPI Master Data output, Slave Data input for SPI channel. When the SPI is enabled as
a slave, this pin is configured as an input regardless of the setting of DDB2.

When the SPI is enabled as a master, the data direction of this pin is controlled by DDB2.
When the pin is forced to be an input, the pull-up can still be controlled by the PORTB2 bit.

(27) PB1 - SPI SCK [SPI Bus Serial Clock]

SCK: Master Clock output, Slave Clock input pin for SPI channel. When the SPI is enabled as
a slave, this pin is configured as an input regardless of the setting of DDB1.

When the SPI is enabled as a master, the data direction of this pin is controlled by DDB1.
When the pin is forced to be an input, the pull-up can still be controlled by the PORTB1 bit.

(28) PB0 - SPI/SS [SPI Slave Select input]

SS: Slave Port Select input. When the SPI is enabled as a slave, this pin is configured as an
input regardless of the setting of DDBO0. As a slave, the SPI is activated when this pin is driven
low. When the SPI is enabled as a master, the data direction of this pin is controlled by DDBO.
When the pin is forced to be an input, the pull-up can still be controlled by the PORTBO bit.

(29) PF7 - ADCY7/ TDI [ADC input channel 7 or JTAG Test Data Input]
ADCY7: Analog to Digital Converter, Channel 7.

TDI, JTAG Test Data In: Serial input data to be shifted in to the Instruction Register or Data
Register (scan chains). When the JTAG interface is enabled, this pin can not be used as an
I/O pin.

(30) PF6 - ADCG6/ TDO [ADC input channel 6 or JTAG Test Data Output]
ADC6: Analog to Digital Converter, Channel 6.

TDO, JTAG Test Data Out: Serial output data from Instruction Register or Data Register.
When the JTAG interface is enabled, this pin can not be used as an 1/O pin.

The TDO pin is tri-stated unless TAP states that shift out data are entered.
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(31) PF5 - ADCS5/ TMS [ADC input channel 5 or JTAG Test Mode Select]
ADCS5: Analog to Digital Converter, Channel 5.

TMS, JTAG Test Mode Select: This pin is used for navigating through the TAP-controller state
machine. When the JTAG interface is enabled, this pin can not be used as an I/O pin.

(32) PF4 - ADC4/ TCK [ADC input channel 4 or JTAG Test ClocK]
ADC4: Analog to Digital Converter, Channel 4.

TCK, JTAG Test Clock: JTAG operation is synchronous to TCK. When the JTAG interface
is enabled, this pin can not be used as an /O pin.

(33) PF3 - ADC3 [ADC input channel 3]
Analog to Digital Converter, Channel 3

(34) PF2 - ADC2 [ADC input channel 2]
Analog to Digital Converter, Channel 2

(35) PF1 - ADC1 [ADC input channel 1]
Analog to Digital Converter, Channel 1

(36) PFO - ADCO [ADC input channel 0]
Analog to Digital Converter, Channel 0

Other ATmega pins

PES5 - INTernal on module used only

INTS, External Interrupt source 5: The PES is used as an Interrupt request from the RTL8019AS
Ethernet controller.
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Module programming

In-System Programming (ISP)
Charon Il module can be programmed using an In-System Programming interface. This

programming requires the following pins:
« ISP MOSI - Pin (7) PEO RxDO serial 0 (Alternated with USART 0 serial data input)
« ISP MISO - Pin (8) PE1 TxDO serial 0 (Alternated with USART 0 serial data output)
« ISP SCK - Pin (27) PB1 (Alternated with SPI SCK (SPI Bus Serial Clock))

e RST — Pin (23) RST MPU reset pin
« GND — Pins (6,24) Ground
e +5V — Pin (12) Power supply

This programming mode requires special hardware called a programming adapter, also called a
programming dongle. Just three pins are used in this mode, an input line, an output line and a clock
line. In addition, the RESET line of the chip must be held low during programming. Because serial
programming is done while the chip is already soldered onto the target board, it is also called In-
System Programming.

On the ATmega128 the ISP input and output lines are shared with the transmit and receive lines of
the first on-chip USART. This adds a minor problem. As long as the adapter is connected, the output
line of the adapter shares the same MCU input line as the RS-232 receiver output, which is included
on almost any ATmegal128 board. To overcome this, Atmel used an additional line called
programming enable or programming LED. The programming software on the PC will set this line low
before starting the programming cycle. This line can be used to switch the pins on the ATmega from
the RS-232 driver to the ISP connector.

On Ethernut version 1.3 or Charon |&ll Development Board this is done by a multiplexer chip and the line
will also light the red programming LED. But not all programming adapters provide this signal, so there is
a jumper on the Charon Il Development Board (15 — ISP LED & STK500 programming jumper) or the
Ethernut 1.3 board. With this jumper the signal can manually pull the line low = enable ISP programming.

HW STK 500 dongle — ISP Programmer

HW STK500 dongle contained in the Charon Il Development Kit is a lﬁ_
copy of the original SISP from the original Ethernut Project. There are e
some non-compatibility issues with the original STK500 adapter. We are b

working on this, but it's only a tool for Charon |l module programming.

For more details about this, please check Ethernut project article:
ISP Adapter (http://www.ethernut.de/en/isp/)

JTAG Programming

JTAG is completely different from ISP. It can not only program the target device, but adds additional
hardware and software debugging support. And it requires a more advanced programming adapter
which costs much more than a simple ISP adapter.

Atmel's "low cost" JTAG adapter, called AT JTAGICE, comes with an adapter cable, it can be used
directly with the Charon I&ll Development Board.

Due to the high price of JTAG adaptors compared to ISP adapters, JTAG adapters are mainly used
for application debugging.
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MCU Programming with using Network Loader

There are several methods to upload your software to a target device like an Ethernut Board or
Charon Il module is. One of the most advanced is using an Ethernet bootloader
(http://www.ethernut.de/en/eboot/) based on the DHCP, BOOTP and TFTP protocols.

Default ATmega128 MCU Fuses & Lock bits settings

All modules are tested and shipped with following Lock bits setting. The ATmega128 MCU has three fuse
bytes, this listing of the Charon Il default settings is organised under AVR Studio - STK500 - Fuses tab.

Note that the fuses are read as logical zero : “1” means un-programmed
“0“ means programmed
“X“ means any value

Fuse Value | Description
M103C 1 ATmega103 compatibility mode
WDTON 1 Watchdog Timer always on
OCDEN 1 Enable OCD
*JTAGEN 0 Enable JTAG (PF4 — PF7 use for JTAG only)
SPIEN 0 Enable Serial Program and Data Downloading
EESAVE 1 EEPROM memory is preserved through the Chip Erase
BOOTSZ1 X Select Boot Size
BOOTSZ0 X Select Boot Size
BOOTRST 1 Select Reset Vector
BODLEVEL 1 Brown out detector trigger level (BODLEVEL=2.7V)
BODEN 0 Brown out detector enable
CKOPT 0 Oscillator options (Ext. Crystal/Resonator High Freq.)
SUT1 1 Select start-up time
SUTO 1 Select start-up time (Start-up time + 64 ms)
CKSEL3 1 Select Clock source
CKSEL2 1 Select Clock source
CKSEL1 1 Select Clock source
CKSELO 1 Select Clock source (Start-up time = 16K CK)

*JTAG pins — The PB0, PB1, PB2, PB3 pins are used for JTAG programming, because of this,
you can’t use it free while the JTAG interface is enabled (default state).

Lock Bits

LB mode LB2 LB1 Protection Type
1 1 1 No memory lock features enabled.

Application Protection Mode

BLB0 mode BLB02 BLBO01 Protection Type
No restrictions for SPM or (E)LPM accessing the
1 1 1 ;
Boot Loader section.

Boot Loader protection

BLB1 mode BLB12 BLB11 Protection Type
1 1 1 No restrictions for SPM or (E)LPM accessing the
Application section.
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Connecting to Ethernet

There is no placed Ethernet transformer, on the module. You have to place it to your application
board. It's a simple scheme and you can order this transformer from us with the module. We
recommend connecting the Ethernet outputs according to the following recommended diagram.

You can choose separated transformer as “DIL14” size component (YCL 20FO01N or Bothhand
FS2022). If you need save PCB space, you can use transformer together with the RJ45 connector in
one component (LF1S022).

IN EVERY CASE, PLEASE PAY ATTENTION TO THE SEPARATION OF THE ETHERNET AND
APPLICATION GROUNDS! - It can cause very strange troubles.

YCL 20F001N — Transformer + RJ 45 connector

YCL ZBFBRIN Separated transformer is a little better
1 12 suited for industrial applications due to
TRPO+ . increased insulation strength, thanks to
21 LPF F 5 — 21 %5 the standard packaging of the magnetic.
TPO- 3 18 7 ™
) ' 3 1 1% You can find some transformer
ra | R¥* datasheets on the CD to the Charon ||
5 15 Development Kit.
5 1 px-

E s You can see separated GND and GNDA
—1F on this scheme.

TRL+

_sllLpF B

pair, known from the Charon | module is

-,
Q The termination resistor 100Q2 on the TPI
; already placed on the Charon |l module.

LF1S022 — Transformer integrated with the RJ45 connector

1BBaseT Ethernet

TPI- Fd

TRIM=
TRL+ & | yone LF1S822
TE0- 5 =17
TROUT
TPQ+ 1 reouTs = | J7
= | J& HX
ﬂ RE_CT | e RTLEO19AS
% ;;icl- § T4 compatible
1 - n
- ETX_C J3 s+ (5120 —
l % % st | rioy 2(72 T 16.8—=4 ap ; |
o e ot ot 2 swernz LT [T | il
L L A (e ] B ’ 12,30 124%
NG GND T . . ‘T : iy
‘ - —
T b 1 Q]ﬂ”"'ifﬂiﬁ — BT :
GNDA GO 1143 —f ¢ - =05
. 340 r— |5 AID
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Address space — Ethernut ver. 1.3F compared to Charon Il

Internal and external RAM address spaces are wired identically on the Ethernut 1.3F board and Charon |l
module. But the ethernet controller driver Realtek 8019AS is mapped in the I/O devices address space
(0x8000 — OXFFFE) many times (8000h, 8100h, 8200h, 8300h, .... FEOOh, FF0Oh), according to original
Ethernut 1.3F board where the RTL8019AS is mapped on the on 8300h-831F address only and space
8320h-FFFF is free to other I/O devices.

ATmega128 MCU SRAM space

e 0x0000 — Ox10FF ...internal Atmega128 CPU RAM space
e 0x1100 — OX7FFF ...external 32 kB SRAM address space
e 0x8000 — OxFFFF...l/O devices address space

On the Charon Il module it isn’t possible to map devices to the address space (address and data bus isn’t
available on the connectors), finally it's 100% SW compatible with the original Ethernut board software.

0000
MCU internal
4kb SRAM
10FF
1100
External
32 kb SRAM
7FFF

A e

7 e

A, e

N N

7 e

FFFF

/ 128x RTL 8019AS\
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Related & Development tools

HW group

Charon Il Development Kit

The Charon Il module is available in the Development Kit with the programmer, application board,
SW examples and others:

e The Charon Il module with MAC address and serial number on the label.
o The Charon I&ll Development Board (Shortly Development Board only).

e An HW STK-500 compatible

programming adapter for serial RS- ST A
232 port. e e

L W |

i uEn b
m

(L]
i
o~

i

=

e A LapLink serial communication
cable with a DB-9 female socket on
both ends.

e The DS1822 1-Wire thermometer
sensor

« ALCD display 2x16

e CD with all necessary software in the
/Charon2/ directory

=
=
-
=
=
=
=
-

pEd IR E

o
e

e Printed Module and Development
Kit datasheets.

Development Kit contains full documented example on using all peripherals contained on

Development Board (Digital Inputs/Outputs, 1-Wire thermometer, Serial port, LCD display, ..) using a
simple WWW demo page.

Check the Charon Il Development Kit manual

Hyperion box

This is HW group’s baseboard & metal enclosure for
the Charon Il module. If you are interested we can
send you board scheme and the enclosures
mechanical dimension for use in your designs.

The following peripherals are used on the base
board:

e 9..15V linear power supply
or 6..35V switched power supply
o Backup Battery 3.6 V
e 1Ixfull RS-232 serial port (75176 driver]
e 1x RS-232 /485 serial port
e SPI serial FLASH
e 10 Mbit Ethernet with using RJ45
e 4x DIP switch

e 4x screw terminal strip (RS-485 + power)

B e e e s
i bt ] BT e

Contact us for more details..
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Recommended literature

o www.Ethernut.de

Original site for the Ethernut project with all source code in actual version

e Charon Il Development Kit

Getting Started guide + example description (www.HW-group.com)

e Charon Il Development Board

Scheme of our DK board shows how to connect peripherals to the Charon [l module.

o www.HW-group.com

Authors of the Charon Il module and related products..

« ATmega128, RTL8019AS Datasheets
All Datasheets for used components included on Development Kit CD.

Acknowledgement

We want to thank to Mr. H. Kipp from the Egnite company — authors of the Ethernut project for his big
work on this project, opening project to other developers and their support...

Contacts and detailed information

Czech Republic

HW group http://www.HW-group.com/

Rumunska 26 / 122, Praha 2, Czech Republic
Tel. +420 222 511 918, Fax. +420 222 513 833

Africa

Denmark

France

Germany

Hungary

United Kingdom

USA

TELEPAC Technology Morocco www.telepactechnology.com

21, Place Charles Nicole 20100 - Casablanca - Morocco
Phone +212 22 889 889, Fax. +212 22 472 733

IT-Tronic www.IT-Tronic.com

Holmblaedsvaenge 4, DK 2300 Copenhagen, Denmark.
Tel.: +45 70 22 69 70, Fax: +45 70 22 69 80

LEXTRONIC www.lextronic.fr

36/40 rue du général de Gaulle - 94510 LA QUEUE EN BRIE
Tél.: +33 145 768 388, Fax: +33 145 768 141

egnite Software GmbH www.egnite.de
Westring 303, 44629 Herne, Germany
Phone +49 232 392 53 75, Fax. +49 232 392 53 74

PRIME Computer Ltd. www.prime.hu

3530 Szemere str. 20., 3530 Miskolc Hungary
Phone: +36 46 501-330, Fax: +36 46 501-333

TR Control Solutions www.TRcontrolsolutions.com

Global House, Ashley Avenue, Epsom, Surrey, KT18 5AD UK
Phone: +44 208 823 9230, Fax: +44 208 823 9240

Capitol Automation www.CapitolAutomation.com

500 Main Street, Clinton, Ma. 01510, U.S.A.
Phone: 800 550 9672 or +1 978-368-0116, Fax: 800-550-9672
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