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AVR ISP

MOSI
SCK

MISO VTG
RST
GND

JTAG

TDI
TDO
TMS
TCK

VCC VREF
SRST
TRST
GND
GND

IN

GND

OUT

BiDiB

! Disconnect DCC first !

Programming

(sheet 2)

AVR PDI

n.c. accroding to appnote AVR1012

16 LED GBM

LED BiDi

LED DCC

LED Power

Jumper
Learn

I-Source On

DCC-IN

to Control-Proc

FTDI Debug Port (optional)

sw

br

rt

or

ge

gn

GND

CTS

VCC

TXD

RXD

RTS

(from FT)

(to FT)

(to FT)

(from FT)

Track_Proc

Bootloader

LED Prog

simulated with ltspice
railcom_current_source3.3

cl
os

ed

(unused)

V1.1: 11.07.2010: added CLK and DATOUT
V1.1: 15.07.2010: added REVERS control

J10, J11: optional

19.07.2010 added capture for DCC

JTAG (optional)

(for Reverser Add-On)

V1.2: 11.09.2010: changed PDI connector

Reference 2.048V

not fitted

V1.2: 29.09.2010: added ADR380

(spare)

V1.2: 01.10.2010 added ISOURCE
V1.2: 03.10.2010 added R103-R119

JTAG normally disabled

use FT RS232-3V3

alternative: TI ISO721

(PQ2=GND:ISOURCE_DETECT)

R
31

, R
32

: n
ot

 fi
tte

d

alternative: HC49-SMD

V1.3: 07.11.2010 added Optocoupler for DCC_ACK

TLP181

V1.4: 24.11.2010 added BiDiB support

optional

op
tio

na
l
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U
SBMust be separated from PC

Standalone Supply required

from XPressnet

from S88

from USB

Power-Supply

Vout = 1.25 V (1+R45/R46) 
DCC-IN

DCC-OUT

Track, Sensors, Power

0

7

8

15

Track_Proc

Vout = 1.25 V (1+R61/R60) 

Power-Supply
Control_Proc

not fitted
alternative
packages

not fitted
alternative
packages

Aux. Supply

+
-

R42, R43 as alternative

(typ. +5V)

(or B140)

(SOT223)

(TO39)

(DPACK)

Aux. Supply

or B140

(see text)

LT3080
recommended:

Current Source

Transistors: or equivalent

Alternative: R3 or R103 (different package)

or
LT1117

Note: LM317 has a large drop out
use low V(f) diodes alternative: LT3080, LT1117

recommended:
LT3080

use only SMD, THT-Resistors are not fitted

V(out)=R(set)*10µA
R45=330k, R46=not fitted
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AVR ISP

MOSI
SCK

MISO VTG
RST
GND
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SB

JTAG

TDI
TDO
TMS
TCK

VCC VREF
SRST
TRST
GND
GND

BiDiB

optional, only when running as Master

Xpressnet

Xpressnet

Control_Proc

<

<

>

>

FT232R

Links from Track_Proc

Xpressnet

HOST

S88/BiDiB

S88 S88

RJ45

RJ45

S88-n (Input) S88-n (Output)

not fitted

S88 / Xpressnet

Bootloader

This is Hostmaster
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LED Power
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GND

CTS

VCC

TXD

RXD
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(from FT)

(to FT)

(to FT)

(from FT)

(alternative)

direct

optional

(DATOUT)

USB-B mini

to command station

(use a 3V3 chip)
JTAG normally disabled

plug from solder side

TERM
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SJ3:

2: detect

7,8: DCC: A, B
6: ACK
4,5: BiDiB: Data A, B
3: GND

1: VCC

close in case of S88

V1.4 det


