


Charon Il - Embedded ethernet module

HW group
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40,64 mm (1600 mil)
i G { &
TPO+ 62256 EI X PD@  PB3
TPO- X PD1  PB2
TPI- ){ PD2  PB1
TPI+ ) PD3 PB@
LINK X -| PD4 PF7
GND ATmegal 28 L)l 5| PDS Pré
PE® X B PDs  PF5
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Charon II module — ~
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- |Ethernetinput 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 || 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 | 21| 33 | PF3 |ADC3
10 | PE3 |AIN-/OC3A oc1c|PB7 | 22|| 34 | PF2 |ADC2
11 | PE4 |INT4/OC3B MCU reset pin| RST | 23 || 35 | PF1 |ADC1
12 | Vec |+5V /max 80 mA Ground |GND | 24 || 36 | PFO |ADCO
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Charon Il - Embedded ethernet module

HW group

Charon Il block scheme:

Charon Il module

| Xtal 14,745 MHz }7
| Xtal 32,768 kHz }—

5x

PE4, PD4..7 GPIO
’ i

2x PWM

2xX , | TWI (I’C)

1

|

: — ATmega128 41(%/ :SP|

i SRAMEZE 1T | 4kB SRAM | 2x :An. Comparator

I E— | | 1oseFLASH | dx :

: EEPuROM | 4kB EEPROM | e : ADC

: rTLsotoas | | e ] [wor | 2y :JTAG

I 1

Transformer 2X USARTO

Ethernet ox USART

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/0O pins GPIO (7), ADC(4), JTAG (4)
transformer required) 2x RS-232 (4), SPI(4), ’C(2)

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

Programming SPI In-System Programming 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).

e 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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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 Vce

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.

RXDO0, USARTO Receive Pin: Receive Data (Data input pin for the USARTO). 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.

TXDO, 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.

OC3A, 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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Charon Il - Embedded ethernet module HW group

(11) PE4 - INT4/OC3B [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 Il 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 (1°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/O 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/Counter?2 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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Address space — Ethernut ver. 1.3F compared to Charon I

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 1/O devices address space
(0x8000 — OXFFFE) many times (8000h, 8100h, 8200h, 8300h, .... FEOOh, FFOOh), 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...l1/O devices address space

On the Charon |l 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
TFFF

7 R

DT AIAY s

LTI aaee

N N

/A e

FFFF

/ 128x RTL 8019AS\
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Related & Development tools

Charon Il Development Kit

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

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

e An HW STK-500 compatible
programming adapter for serial RS-
232 port.

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

e The DS1822 1-Wire thermometer
sensor

e ALCD display 2x16

e CD with all necessary software in the
ICharon2/ directory

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:

* 9-1 5V Ilnear power Supply : " mmicsc-I—uu
or 6..35V switched power supply |5 vg o it}

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)

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 Il module.

e  www.HW-group.com
Authors of the Charon || module and related products..

e 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...

page 14 /16

January 2004 www.HW-group.com


http://www.ethernut.de/
http://www.hw-group.com/
http://www.hw-group.com/

1/1 =1934g 6G:0E€:617 €00 "11°8Q =21
aes1v2
z
gz1ebauLY 5d € S CEERTE N3y rJaqun yuswnoo(
oo @o09eid  BIAOXN) [ v231
[3a 05| G909 TI@XL) |G _ ]
730 65| @008Zdd Z3dGOY) 735 a20STh2 ezg 1 €ATZUOURYD :TTLIL
£3d g5 (€009€dd £3d¢-I9) &3S = — T
Fadge | (¢O0bid vAGIND g e
(6209)S4d GIdCGIND) =
S ] SNt SIS o BN aInpow II uo.iey)
Zad 3] (00¥ZAd Z3dCIND |5—53
1sd/
@0d@IND g aNg
JQAUND 5z Tad T wo> *dno ub-MH *Mrm -
aNg ZZz_Zad
£0d(ELINI) 2 |01 oo Sp "1NU 4 mMM —
QQH +Qd<1ID> gz_t0d FRERBR P": U3 S2TNPOW 13U 48y}
o€ Gdd
D e Zosczty [J£90d 2g2222 stgtiedwos
T =7 3TN ze20d 585888 peppaqws 11q @1 219N
83d@Y) |—=—¢Tg NIV [ ( d
12d(6Y) .
zad@1s) [e—S8ton T e — 1INy €°T MH 199104 nNU 49yl
It 7 Nad D e A1 B =1 10 o ws (= o
T =d ¥3d@ V) —s=—Som s 20 evs ——¢%
d o GIETY) €0 I~ €us U
ad/ PE 2y B9 [ed B ® 3
5 3w 93d¢h V) 1o o] ¥0 @ bus Fr—3F
43d@E1 gy | ] 90 R ®S =g
z ze BT | WSOL oq zv | %9 0 % [z 99
HY 892728 33
W @8d(SS) —r—gFg 120 g | 0D 9 Er 2w
|_||9 Zas0L 1840138 | 7—1aq 551 89 ) 85 T 154/
- 28dUSON) 7—7ag 7o sa 7 s¥s Fer—m ee
€8dOSI) —7—eag e e ews |2 oy
CQEI_I aNg v8d(BI0) TG e 10 Twms g
%) e 200 S8d®100) —Er—fag 5 2o zws o2
ueel | ey 96d@190) [5r—ogy 75 €10 ews |=£
%) 28d@I0) |19 7 v vws 5
aNay d o5 s aws == N
2209 8Yd(®BIY) g ST6S |5
ARy 9d 1Y) alsd WS |25
Zud@ay) mm Mn_ _.aﬂa 114 mm MOI  8IYS =>4 (Ng 2
T1X EVdeay) et om 7| W ews o T &
PUdGaY) [T > Lst el masen
ZWIX Sud(eay) —5I—F 7] -0 es |5 0z 1daW
9yd(oas) |—=I—ag = +0 108 5
_|®No 13534 L 7] XL zod =g aNg
= +x1 coa _
61 mm i saa mmw |_M NSE9+IJ-E6
Lsa/ g O 908 e G
—0dT 5p] -0dl 908 —r—7AT3 _ om
aNg s191 +0dL gy | 10 408 mZ;—oa33foazzl H .wm — 107 033
-1d1l
EL4G1JHPZ +1dL EoH V_Mw 73 .
SSh \S9 20N - T ON9 ONS ON9 @
vad v \30 [2 Maﬁw 231 dezexad | ONE1 —_ o EREE]
L \3M 7021 ut 2on €31
o 7z aM/ SINTT 5 . el sl &
o= O O = — o A N 7
N b 0z az X171 sva =5
s @ 282 A LA Lo I O mm__ [€5 ] on MM E
v P2 E8 2% 41, o |2 XH._|_ Zx  Z1vd .
0N ¢ _¢lgf ¥9 91 S 0 €J =~ 18 12 20N 01 g1/napT URRT UEBT
o [z e v ar] 53 92 5 =u ZHuez O
895
& [Hr—eol—Twer] % o * oza [ ens zns 1S
o o [EEEITEY el %0 % [Teen . N ©sw 165 egger | | Slzr 0w ZToon o5 T
Z0 61 s0/1 sy € 28 Y BINI _ (ISOW) 1dS Zera—py= =1TIsg NIg 135 ndd 1T $3g £690 / ¥INI
oa 87 ¥y 94 +5 ¥ pdI Ld OISy IdS T o1 Zag 210 / 20 T E YED / -NIY
S0/1 ge G9 dr TLNI & (8S/> IdS 5&|m:' -t 8120 =C @X3X / +NIY
T 5t ¥0/1 ¥9 5 & 96 $J01 ZINI Z €10L/2308> 24d 9ed o1 5 >ad ZL 6 ¢Jdd <@ax.1> 13d
v 21 e/l ew 2 X2 2| wmoor et - oL/eoos 2 g3 zrfs | | ofB———2dd & § T3g @0 1
Wm MW ¢0/1 4 M MM SJ33 97 $933 #INI [Z]218 (SWL1/8309> S4d Wﬂﬂ||m.q|' '||W|D;| ™IJX < 3d PISIYs "yi13
1d [ 10/1 v [ Td GZ 8528 GINI 66 ODL/$0Y> 4d m””__m__ smm m mmm_ 101 m ”mHun_ pal 1]
[214] 11 00/1 oy a1 QG 1€ gH3W - 9INI 86 (€J3aY)> €4d mu&|ﬁi l.v|mh_n_ 10%L / €INI [r— ﬂ._.lv W3
(43 MH3W - 2INI B (220¥) Z4d 10Xy / TINI -t -> W13
9629 cccccc Zid ez 3 zad o <l I TR
wmmmow <1309> «LQ.«MM|MN-' l.N > ._vA )
9R33828 191 @09 04d g1 -3 n_n_m 195 / @INI -1+—o4 an_m._.? i3
0N —
ISIBRNE u._JOC._“n_ S[NPO|] - JI 4UOJ4ey]

aon




1/1 11894S

BZ:11:61 €002 'C1"1E 391eQ

r QNg * HEET 1
0°Z | wod dnoub_MH MMM/ :diyy _ ealﬂlmA Y= sio _
N3y 1J49qun yuswnoo( _ ZEZXYW ax1 |MM W 8 _
1lnocd NIcd C Hes Sl1d
dde~zuo.eyy 37111 | zr] Lnom Nim gy o S TRy |
| 57 N2l Lozl |— — _
NITL 1nOoTlL
T T zez-sy
+00z dnoJbMH B SYr (D) _ . _
yIND 41D uotniedi[dde slnpow J] uoJey) | ved s . MMtétﬁm |
FIII +
1€3
" stz . -n w||1 “
223 € +
[~ Toisaiuos Grra sm Ur peie Beiuy MswioriE i | e RN B e e B A
! _ y nG+ q111/2€Z-SY YNOILdO
| Y 91e}433U] 19uU4aYr] | [ I . fotvee €01 &%, o - |_
_ WONO ane _ N
_ I_I 21 11 . I_I _ ﬁ_ﬁ
[ _ L1 55} _ 3pow dnids z
_ 441 G+ _ e
o ¢013IHS z
QL Qi - —
_ w 1073IHS THS Zﬂ T,.u_._ sl8 sl% _ I—l 1
_ L 10TX13 [ S~ 7 _ ang /_\ Tz
_ 2 e < < < _ 3INPOW Pappaqua [WW] GEXZH drod
| T | ne+
- = 5 0 049 *rrrrr 00 ] e — —— e— — e — — —— —— —— —— — — —
| ww $GZ YIAYIH ZTXE
_ 2 e = +0dl ! zt 5 vz ﬁwsz BTA dI/dJIL 490 S[qefo.iuod utd /1 xmuﬁ
[£] -0dl © |NS —5=© 04d <ZON9 &
_ L ! 7o v (TS Tig isw- ofe— 140d 0/1 TUNOILAO
. .
| |eeesian N3 2crm ol lTEs s sl | “ |
—_ 0 O \—— —
| ZZ0S141 _ Hw o |axL %.o bid  /0d G MNN _ < = _
—=—1o |axy 0| —=©e Gid 90d & 1 =X, g o
. _ _ - - ____ _ 219 |5nNe o] B> DR [ I PO S
N — 5 ~| et b 1 1 INEEYTAEE: =
B — 2o [N £51© Zid  40d 15y } > —< 5 |
3m+/_\ 53 0z8 710 [+1dL [—57© ead  £0d O45y F— NG+
© [-1dL d|—3r0 18d  z0d 6 ! *x— _
ANIT tlo |-odL 3o zac 100 o2 X G o4 2
|||||||||||||||||||| mb +0dL @ %6 €d  edd @ m“ ! =~ i mm m = _
_| J0}D3UUOD GH[Y WOJ} poi1BJUedas JSWJojsuUBRJ)} *Yig T A e _ o N fon o feo o | _
| g 9dejJalul 1duaaylrl | _ SR w _
_ S0-9 =0 ON9  ONIONS _ Il Uo4eyy | m_m__m__m_ anog _
=>=- =7 = NO
b oo 218 Ty T T | | PEEFEEER |
_ - . <1 2Z-04 -— _ _I I_
8ty ™ =T ol o0y !t :Mr >/ ede—me—_mte_te—————— - .- - ———
| ¢z 5235 s 3F—rar |
_ |xm 5 X = w _ *3INpow II uo.eyy ayy o1 siessydriad [BUJISIXS SNOTJEA JO UOTIDSUUCD
_ by |m gz 8 w Ad7rs _ PSpPUSWODI34 40} Swayds ,pJeog uawdoisAsg II uoJeyd, Sy Fd3y)
_ e 3 v 1AL
Z y
a1 € =
_ Ml w: Odl _ [JON9 S,19U49Yl] 3Y) wodj ON9 S,9DTASP (Q3LlUdydas dosy
Gb-Ld T d(fz
" Nﬁw T +oE." 40108uUU0D Gy Y + NIBB48ZT10A - g

NT@@d0c 1A 40 ccocad

fifuo Joytdeded xg + ZzZ@ST41 - W
(g 40 yY) adhy suo 1d31ss

+Id1“-1d1“-0dLl“+0dL
‘axL‘axd‘aNg “ing+)>22n

19De 491Ul 19UJ4aYi3

SNId AYOLUONGH






