
LAN PoE I/O Boards
- Technical Manual -



Version 1.05 - 15.11.2021 LAN PoE I/O BOARDS - TECHNICAL MANUAL   1

LAN PoE I/O Boards
- Technical Manual -

Martin "Pegasus" Schmitt
Version 1.05 - 15.11.2021



Version 1.05 - 15.11.2021 LAN PoE I/O BOARDS - TECHNICAL MANUAL   2

TABLE OF CONTENTS
OVERVIEW .............................................................................................................................. 5

General ........................................................................................................................................... 5

INTRODUCTION ...................................................................................................................... 7
Requirement .................................................................................................................................... 7
Disclaimer ....................................................................................................................................... 7
Minimum skill level - Intermediate.................................................................................................. 7
Recommendations for handling and storage methods ....................................................................... 7
Electrostatic discharge (ESD) .......................................................................................................... 8
Electrical overstress (EOS) .............................................................................................................. 8

BOARD TYPES ........................................................................................................................ 9
P1 “Standard” Board ....................................................................................................................... 9

Description ................................................................................................................................ 9
Board layout .............................................................................................................................. 9
Connectors with Pin-Out ............................................................................................................ 9
Jumpers ................................................................................................................................... 11
Internal power settings ............................................................................................................. 11
External power settings ............................................................................................................ 12

P2 “Mini” Board ........................................................................................................................... 13
Description .............................................................................................................................. 13
Board layout ............................................................................................................................ 13
Connectors with Pin-Out .......................................................................................................... 13

P3 “Light” Board .......................................................................................................................... 15
Description .............................................................................................................................. 15
Board layout ............................................................................................................................ 15
Connectors with Pin-Out .......................................................................................................... 15

P4 “PWM” Board .......................................................................................................................... 18
Description .............................................................................................................................. 18
Board layout ............................................................................................................................ 18

P7 “Mini Light” Board .................................................................................................................. 19
Description .............................................................................................................................. 19
Board layout ............................................................................................................................ 19
Connectors with Pin-Out .......................................................................................................... 19

EXPANSION MODULE TYPES ............................................................................................. 21
EX1 “32-IO” Expansion module ................................................................................................... 21

Description .............................................................................................................................. 21
Board layout ............................................................................................................................ 21
Connectors with Pin-Out .......................................................................................................... 22
Connection to LAN Board ....................................................................................................... 23

EX2 “BI-Aircores” Expansion module .......................................................................................... 24
Description .............................................................................................................................. 24
Board layout ............................................................................................................................ 24



Version 1.05 - 15.11.2021 LAN PoE I/O BOARDS - TECHNICAL MANUAL   3

Connectors with Pin-Out .......................................................................................................... 24
Connection to LAN Board ....................................................................................................... 25

EX3 “Relay” Expansion module.................................................................................................... 26
Description .............................................................................................................................. 26
Board layout ............................................................................................................................ 26
Connectors with Pin-Out .......................................................................................................... 26
Connection to LAN Board ....................................................................................................... 27

CONNECTION OF COMPONENTS ....................................................................................... 28
Introduction ................................................................................................................................... 28

“Normal” and “Switch to Power” ............................................................................................. 28
Connecting examples ............................................................................................................... 28

Input examples .............................................................................................................................. 29
Push-Buttons ........................................................................................................................... 29
2-way switches (ON/OFF) ....................................................................................................... 29
3-way switches (ON/OFF/ON)................................................................................................. 29
Rotary switches ....................................................................................................................... 30
Bit-coded switch ...................................................................................................................... 31
Encoder ................................................................................................................................... 31
Keyboard matrix ...................................................................................................................... 31
Potentiometer ........................................................................................................................... 32
Channel selector ...................................................................................................................... 33

Output examples ........................................................................................................................... 34
LED and lamps ........................................................................................................................ 34
Motors ..................................................................................................................................... 34
Servos ...................................................................................................................................... 35
Stepper .................................................................................................................................... 35
7-segment displays................................................................................................................... 36
Output matrix .......................................................................................................................... 37
OSRAM displays ..................................................................................................................... 37
HCMS matrix .......................................................................................................................... 38

CONNECTION TO A PoE SWITCH ....................................................................................... 39
Optimal connection to a PoE Switch.............................................................................................. 39
Using two Network segments (eg. for LAN party) ......................................................................... 40
Not recommended Connections ..................................................................................................... 41

NETWORK BASICS ............................................................................................................... 42
IP Address ..................................................................................................................................... 42
Network protocols ......................................................................................................................... 42

TCP ......................................................................................................................................... 43
UDP ........................................................................................................................................ 43

Communication ports .................................................................................................................... 44
DHCP ........................................................................................................................................... 44
Firewall ......................................................................................................................................... 44
Router ........................................................................................................................................... 45
Switch ........................................................................................................................................... 46
PoE Switch.................................................................................................................................... 46



Version 1.05 - 15.11.2021 LAN PoE I/O BOARDS - TECHNICAL MANUAL   4

APPENDIX ............................................................................................................................. 47
Dimensions ................................................................................................................................... 47

LAN PoE Boards ..................................................................................................................... 47
Expansion Modules ................................................................................................................. 47
Mounting on Connector Plate................................................................................................... 48

P1 jumper settings ......................................................................................................................... 49
Power settings of connector 4 and 5 ......................................................................................... 49
External power settings (only V1) ............................................................................................ 50

Backlight connector....................................................................................................................... 50
Diagrams ....................................................................................................................................... 51
Credits........................................................................................................................................... 51



Version 1.05 - 15.11.2021 LAN PoE I/O BOARDS - TECHNICAL MANUAL   5

TECHNICAL MANUAL

OVERVIEW

General

The new LAN PoE I/O Boards allow you to easily connect panels and instruments. The LAN boards
can be mounted directly behind the panels, eliminating the need for large wiring harnesses or damned
USB's! You only need to have a PoE switch in your cockpit and the DEDCapture software as an in-
terface program between the flight simulator software and my hardware. All LAN boards are connect-
ed with simple computer patch cables, no separate power is necessary. In my opinion, this is a revolu-
tion in cockpit building ;-)

AUX COMM panel with a P1 board ENG START panel, on the connector plate a P1 board

The standard LAN board named "P1" is already capable of doing the following:

Support of PoE switches, making a separate power supply unnecessary.
26 variable I/O ports, among others suitable for buttons, switches, rotary switches, encoders, po-
tentiometers, 7-segment displays (also dynamic), OSRAM displays, LEDs, lamps, magnetic
switches, keyboard matrix (max. 8x8), output matrix (max 8x8), servos…
Variable voltage with 3.3, 5, 12 and 24V DC. When using 3.3V you can simultaneously switch by
jumper two additional voltages (i.e. 5V and 12V, 5V and 24V…).
You can switch against ground and against voltage (per pin - not only per connector).
Connector for backlight PCBs (for example, Olivier’s or Albert's great PCBs) for dynamic control
of colored or white LEDs. You are therefore able to simultaneously change the brightness of the
backlight PCBs on all connected LAN boards by using one potentiometer. The color can be ad-
justed individually.
High-quality connectors for plugging instead of screwing cables, allowing quick release of con-
nections.
The programming of the IOs is stored in the flash of the board, whereby it is possible to name the
boards corresponding to the panels.
Simple programming via graphical user interface. Programming for most F16 panels is already in-
cluded.
Interface via DEDCapture directly to Falcon (and soon to DCS, here I  must only find more in-
formation about the programming interface from DCS).
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Vastly expandable using an own CXX programming language, e.g. for including features which
BMS does currently not support.
Compact dimensions, allowing screwing the board directly under a panel on the connector plate.
No need to assign IP addresses: just plug in the board, start DEDCapture and you are ready to go.
Special extension board for BetaInnovation aircores, other special extension boards in planning
The own intelligence allows special flight simulator programming
The LAN boards can communicate with each other (for example, exchange information about the
current background lighting)
Etc.

I  also have a P2 “Mini” board,  a P3 “Light” board with connectors for 48 I/Os with 3.3V and many
other boards with this architecture. With these boards you can very easily connect an ICP, the MFD
bezels and also potentiometers for axis, and other. By the way, I have now connected 95% of all the
panels in my cockpit with my new LAN boards (include the analog UHF panel!) and all of them have
worked perfectly for over a year.

Of course, several panels can also be connected to a single LAN PoE board. In this case, it is recom-
mended to only combine panels that are one behind the other on a DZUS Rail. In the following picture
you can see an example from the right console. The panels SNSR PWR, HUD, LIGHTING and AIR
COND are combined here. All of these panels can be connected to a P3 “Light” board and there are
still free ports left.

All these panels are connected on one P3 “Light” board, the 3 holes are for separate connectors (e.g. for SEAT ADJ, NUC...)

To better understand the architecture behind the LAN PoE boards I have written this documentation.
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INTRODUCTION

Requirement
The DEDCapture program is required to use the LAN PoE boards. This program represents the inter-
face between my hardware and the flight simulator Falcon BMS. The program DEDCapture enables
very easy the configuration and programming of the LAN PoE boards with switches, buttons, LEDs
and other. Further information can be found in the DEDCapture documentation.

But I am also planning to publish the interface for operating the LAN PoE boards and the associated
protocols. With their help you can write your own interface program for other flight simulators - as-
suming you have good programming skills.

Disclaimer
The Martin "Pegasus" LAN PCBs are intended for do-it-yourself kits. I cannot be held liable for dam-
age caused by these PCB boards (including damaging the PCB or parts, electric shocks, malfunctions,
fires, accidents involving a soldering iron) or damages from improper installation and assembly. Eve-
rything you do with the PCB is at your own risk!

Minimum skill level - Intermediate
Recommended for technicians with skills in basic soldering and component rework.

Recommendations for handling and storage methods
Your work area must be kept free of static generating materials including Styrofoam, vinyl, plas-
tic, fabrics and other static generating materials.
Whenever handling a circuit board assembly, you must be properly grounded by wearing a wrist
strap connected to earth ground.
Circuit board assemblies should be handled by the edges. Avoid touching the circuits or compo-
nents.
Components should be handled by the edges when possible. Avoid touching the component leads.
Disconnect the connection to the PoE switch before you connect components to the board using
the connectors.
Before you program the board with a new configuration, you must first disconnect all connections.
Hand creams and lotions containing silicone must not be used since they can cause solderability
and epoxy adhesion problems. Lotions specifically formulated to prevent contamination of circuit
boards are available.
Stacking of circuit boards and assemblies should be avoided to prevent physical damage. Special
racks and trays are available for handling.
When not working, sensitive components and circuit boards should be enclosed in shielded bags
or boxes:
o Static Shielding - Prevents static electricity from passing through the package.
o Antistatic - Provides antistatic cushioning for electronic assemblies.
o Static Dissipative - An "over-package" that has enough conductivity to dissipate any static

buildup.
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Electrostatic discharge (ESD)
Certain components used in electronic assemblies are sensitive to static electricity and can be damaged
by its discharge. Static charges are created when non-conductive materials are separated, such as when
plastic bags are picked up or opened, when friction occurs between articles of synthetic clothing, when
plastic tapes are dispensed and many other causes.

Destructive static charges are induced on nearby conductors, such as human skin, and delivered in the
form of sparks passing between conductors (such as when the surface of printed board assembly is
touched by a person having a static charge potential). If touched at the right solder joint or conductive
pattern, the circuit board assembly can be damaged as the discharge passes through the conductive pat-
tern to a static sensitive component. It is important to note that usually the static damage level for
components cannot be felt by humans (Less than 3,000 volts).

Electrical overstress (EOS)
Electrical overstress damage can be caused by generation of unwanted energy; such as spikes, occur-
ring within soldering irons, solder extractors, testing instruments and other electrically operated
equipment. This equipment must be designed as to prevent unwanted electrical discharges.
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BOARD TYPES
There are now a number of different LAN PoE boards in two different sizes and with different proper-
ties. The smaller LAN PoE boards (P2 and P7) are 60 x 40mm and the larger ones (P1, P3, P4) are 80
x 50mm. All LAN PoE boards of the same size can be stacked on top of each other with spacers. On
the following pages I will introduce you to the different LAN PoE boards and their properties.

P1 “Standard” Board

Description
The P1 “Standard” board is the basic version (size 80 x
50mm).  It  is  powered  directly  from  a  PoE  switch  or,  with
version 1, from an optional, separate 5V DC input voltage
power  source.  This  board  has  two  connectors  with  16  I/O
ports  (8  per  each)  with  3.3V  DC.  Further  it  has  one  con-
nector with 8 I/O ports with 3.3V DC, or 8 output ports with
5,  12  or  24V  DC.  Lastly,  you  have  one  connector  with  2
outputs  with  5,  12  or  24V  DC  (12V  and  24V  DC  are  not
possible on the same time). Included is a special connector
for backlight PCBs for dynamic control of colored or white
LEDs. On this P1 board you can connect two expansion modules of type EX1, EX2 or EX3.

Board layout

Diagram from the P1 “Standard” Board (Version 1)

Connectors with Pin-Out
The 1st and the 2nd connectors in white color are for 3.3V DC digital inputs and outputs. On the 2nd
connector you can also connect a max of 5 potentiometers.
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Con. Pin Short Description
1 1 3.3V Power source with 3.3V DC.

2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output.
5 I/O 3 Data pin for digital input/output.
6 I/O 4 Data pin for digital input/output.
7 I/O 5 Data pin for digital input/output.
8 I/O 6 Data pin for digital input/output.
9 I/O 7 Data pin for digital input/output.
10 I/O 8 Data pin for digital input/output.

2 1 3.3V Power source with 3.3V DC.
2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output.
5 I/O 3 Data pin for digital input/output and also for potentiometer wiper.
6 I/O 4 Data pin for digital input/output and also for potentiometer wiper.
7 I/O 5 Data pin for digital input/output and also for potentiometer wiper.
8 I/O 6 Data pin for digital input/output and also for potentiometer wiper.
9 I/O 7 Data pin for digital input/output and also for potentiometer wiper.
10 I/O 8 Data pin for digital input/output.

The 3rd (white) and 4th (brown) connectors are combined. Strictly speaking, they are just a single
connector. If a pin is occupied on one connector, it can no longer be used on the other connector. The
left connector is for input/output with 3V DC. The right connector is only for outputs for voltages of 5,
12 or 24V DC. The desired voltage is set using the jumpers.

Con. Pin Short Description
3 1 3.3V Power source with 3.3V DC.

2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output.
5 I/O 3 Data pin for digital input/output.
6 I/O 4 Data pin for digital input/output.
7 I/O 5 Data pin for digital input/output.
8 I/O 6 Data pin for digital input/output.
9 I/O 7 Data pin for digital input/output.
10 I/O 8 Data pin for digital input/output.

4 1 5/12/24V Power source with 5, 12 or 24V DC in relation of the jumper settings.
2 GND Ground, this pin is the ground for all connectors.
3 O 1 Data pin for digital output.
4 O 2 Data pin for digital output.
5 O 3 Data pin for digital output.
6 O 4 Data pin for digital output.
7 O 5 Data pin for digital output.
8 O 6 Data pin for digital output.
9 O 7 Data pin for digital output.
10 O 8 Data pin for digital output.

The 5th connector in brown color has only 2 data pins for outputs with 5, 12 or 24V DC. The desired
voltage is set using the jumpers. This connector is intended to support magnetic switches, for example.
The last pin with the number 5 is not supported!
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Con. Pin Short Description
5 1 5/12/24V Power source with 5, 12 or 24V DC in relation of the jumper settings.

2 GND Ground, this pin is the ground for all connectors.
3 O 1 Data pin for digital output.
4 O 2 Data pin for digital output.
5 - --- not used ---

Jumpers
You can find 4 different jumpers on the board. The jumpers are signed with the letters JP1, JP2, JP3
and JP4. The jumpers JP1 - JP3 are for the selection of the output voltage on the connectors 3 and 4.
The jumper JP4 (only version 1 of the board) defines the power source from the board (power over
PoE or external power supply). In the following two paragraphs I will describe the possible settings.

Section of the board with the jumpers JP1-JP4

Internal power settings
The connectors 4 and 5 can supply different output voltages. They can supply 5 volts, 12 volts, or 24
volts. It is important to know that 12 volts and 24 volts cannot be used at the same time. You can de-
fine the output voltage with jumpers JP1, JP2 and JP3.

Jumper Position Description
JP1 (green) Upper The connector 4 supplies 5.0V DC volts of output voltage.

Lower The connector 4 supplies 12.0V DC or 24.0V DC volts of output voltage in rela-
tion of the position of the jumper JP3 (blue).

JP2 (green) Upper The connector 5 supplies 5.0V DC volts of output voltage.
Lower The connector 5 supplies 12.0V DC or 24.0V DC volts of output voltage in rela-

tion of the position of the jumper JP3 (blue).
JP3 (blue) Left The connector 4 and 5 supplies 12.0V DC volts of output in relation of the posi-

tions of the jumpers JP1 and JP2. If connectors 4 (JP1) and 5 (JP2) are set to 5V
DC, this jumper is ignored.

Right The connector 4 and 5 supplies 24.0V DC volts of output in relation of the posi-
tions of the jumpers JP1 and JP2. If connectors 4 (JP1) and 5 (JP2) are set to 5V
DC, this jumper is ignored.

In the appendix you can see in many diagrams the possible positions of the jumpers and the generated
output voltage with them for the connectors 4 and 5. The 1st time you connect a P1 board with your
PoE switch, please set all jumpers to the following positions:
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Jumper Position Description
JP1 (green) Upper The connector 4 supplies 5.0V DC volts of output voltage.
JP2 (green) Upper The connector 5 supplies 5.0V DC volts of output voltage.
JP3 (blue) Left The connector 4 and 5 supplies 12.0V DC volts of output in relation of the posi-

tions of the jumpers JP1 and JP2. If connectors 4 (JP1) and 5 (JP2) are set to 5V
DC, this jumper is ignored.

External power settings
Normally the power sources from all LAN PoE boards are the PoE switch and the power comes over
the LAN cable. On the P1 board in version 1 you can also use an external power supply. In this case
you can connect the board with a LAN cable to a normal switch. If you use a maximum of 12V DC on
the board, you can use an external power supply with 12V DC and minimum 500 mA. If you want to
use 24V DC on your board, the external power supply must also have 24V DC with 1 A.

Jumper Position Description
JP4 (red) Upper The power comes from the PoE switch, no external power supply is requires.

Lower The power comes from an external power supply (12V DC with min. 500 mA or
24V DC with 1 A or more)
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P2 “Mini” Board

Description

The P2 “Mini” board (along with the P7 board) is the small-
est PCB (size 60 x 40mm). This type of board is perfect for
smaller panels (e.g. AVTR, EPU, SNSR PWR and others). It
is powered directly from a PoE switch, no separate power
supply is necessary. This board has 8 I/O ports with 3.3V
DC  and  3  output  ports  with  5V  DC.  A  separate  connector
can provide 5V DC output voltage. Included is a special
connector for backlight PCBs for dynamic control of colored
or white LEDs. Two expansion modules from type EX1 or
EX3 can be connected to this board.

Board layout

Diagram from the P2 “Mini” Board

Connectors with Pin-Out
The 1st connector in white color are for 3.3V DC digital inputs and outputs. On this connector you can
also connect a max. of 5 potentiometers.

Con. Pin Short Description
1 1 3.3V Power source with 3.3V DC.

2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output and also for potentiometer wiper.
5 I/O 3 Data pin for digital input/output and also for potentiometer wiper.
6 I/O 4 Data pin for digital input/output and also for potentiometer wiper.
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Con. Pin Short Description
7 I/O 5 Data pin for digital input/output and also for potentiometer wiper.
8 I/O 6 Data pin for digital input/output and also for potentiometer wiper.
9 I/O 7 Data pin for digital input/output.
10 I/O 8 Data pin for digital input/output.

The 2nd connector in brown color is for outputs with 5V DC.

Con. Pin Short Description
5 1 5V Power source with 5V DC.

2 GND Ground, this pin is the ground for all connectors.
3 O 1 Data pin for digital output.
4 O 2 Data pin for digital output.
5 O 3 Data pin for digital output.

You can also find a small “power source” connector with two pins in brown color. This connector is
only a separate power source. You can use this connector, for example, to operate the EX1 Expansion
Module with 5V DC.

Con. Pin Short Description
PS 1 5V Power source with 5V DC.

2 GND Ground, this pin is the ground for all connectors.
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P3 “Light” Board

Description
The P3 “Light” board is the light version and particularly
suitable for inputs (size 80 x 50mm). It is powered directly
from a PoE switch, no separate power supply is necessary.
This board has 48 I/O ports with 3.3V DC. A separate con-
nector can provide 5V DC output voltage. Included is a spe-
cial connector for backlight PCBs for dynamic control of
colored  or  white  LEDs.  Two  expansion  modules  of  type
EX1 or EX3 can be connected to this board.

Board layout

Diagram from the P3 “Light” Board

Connectors with Pin-Out
All connectors in white color are for 3.3V DC digital inputs and outputs. On the 5th and 6th connectors
you can also connect a max of 10 potentiometers.

Con. Pin Short Description
1 1 3.3V Power source with 3.3V DC.

2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output.
5 I/O 3 Data pin for digital input/output.
6 I/O 4 Data pin for digital input/output.
7 I/O 5 Data pin for digital input/output.
8 I/O 6 Data pin for digital input/output.
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Con. Pin Short Description
9 I/O 7 Data pin for digital input/output.
10 I/O 8 Data pin for digital input/output.

2 1 3.3V Power source with 3.3V DC.
2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output.
5 I/O 3 Data pin for digital input/output.
6 I/O 4 Data pin for digital input/output.
7 I/O 5 Data pin for digital input/output.
8 I/O 6 Data pin for digital input/output.
9 I/O 7 Data pin for digital input/output.
10 I/O 8 Data pin for digital input/output.

3 1 3.3V Power source with 3.3V DC.
2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output.
5 I/O 3 Data pin for digital input/output.
6 I/O 4 Data pin for digital input/output.
7 I/O 5 Data pin for digital input/output.
8 I/O 6 Data pin for digital input/output.
9 I/O 7 Data pin for digital input/output.
10 I/O 8 Data pin for digital input/output.

4 1 3.3V Power source with 3.3V DC.
2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output.
5 I/O 3 Data pin for digital input/output.
6 I/O 4 Data pin for digital input/output.
7 I/O 5 Data pin for digital input/output.
8 I/O 6 Data pin for digital input/output.
9 I/O 7 Data pin for digital input/output.
10 I/O 8 Data pin for digital input/output.

5 1 3.3V Power source with 3.3V DC.
2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output.
5 I/O 3 Data pin for digital input/output.
6 I/O 4 Data pin for digital input/output and also for potentiometer wiper.
7 I/O 5 Data pin for digital input/output and also for potentiometer wiper.
8 I/O 6 Data pin for digital input/output and also for potentiometer wiper.
9 I/O 7 Data pin for digital input/output and also for potentiometer wiper.
10 I/O 8 Data pin for digital input/output and also for potentiometer wiper.

6 1 3.3V Power source with 3.3V DC.
2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output.
5 I/O 3 Data pin for digital input/output and also for potentiometer wiper.
6 I/O 4 Data pin for digital input/output and also for potentiometer wiper.
7 I/O 5 Data pin for digital input/output and also for potentiometer wiper.
8 I/O 6 Data pin for digital input/output and also for potentiometer wiper.
9 I/O 7 Data pin for digital input/output and also for potentiometer wiper.
10 I/O 8 Data pin for digital input/output.
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You can also find a small “power source” connector with two pins in brown color. This connector is
only for a separate power source. You can use this connector, for example, to operate the EX1 Expan-
sion Module with 5V DC.

Con. Pin Short Description
PS 1 5V Power source with 5V DC.

2 GND Ground, this pin is the ground for all connectors.
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P4 “PWM” Board

Description
The P4 “PWM” board is a special version (size 80 x 50mm)
for connecting up to 4 PWM-controlled outputs (max. 2 A
per channel). Each output can be controlled separately or in
combination using a potentiometer connected to a P1, P2,
P3 or P7 board. This board is therefore ideal for connecting
original light plates or for implementing the interior light-
ing of the cockpit. The power supply for the 4 outputs can
be specified via a separate input (min. 5V, max. 28V DC).
The board itself receives its power supply for control direct-
ly via a PoE switch. The scope of delivery includes a spe-
cial connection for backlight boards for dynamic control of colored or white LEDs. You can see more
about this in the “Schematic diagram for brightness control” in the appendix of this documentation.

Board layout

Diagram from the P4 “PWM” Board
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P7 “Mini Light” Board

Description
The  P7  “Mini  Light”  board  has  the  same  size  as  the  P2
"Mini"  board  (size  60  x  40mm).  This  type  of  board  is  also
perfect for smaller panels without higher voltage outputs (e.g.
FUEL,  HUD  and  other).  It  is  powered  directly  from  a  PoE
switch, no separate power supply is necessary. This board has
16 I/O ports with 3.3V DC. Included is a special connector
for backlight PCBs for dynamic control of colored or white
LEDs.  Two expansion  modules  of  type  EX1 or  EX3 can  be
connected to this board.

Board layout

Diagram from the P7 “Mini Light” Board

Connectors with Pin-Out
The 1st and the 2nd connectors in white color are for 3.3V DC digital inputs and outputs. On the 2nd
connector you can also connect a max of 5 potentiometers.

Con. Pin Short Description
1 1 3.3V Power source with 3.3V DC.

2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output.
5 I/O 3 Data pin for digital input/output.
6 I/O 4 Data pin for digital input/output.
7 I/O 5 Data pin for digital input/output.
8 I/O 6 Data pin for digital input/output.
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Con. Pin Short Description
9 I/O 7 Data pin for digital input/output.
10 I/O 8 Data pin for digital input/output.

2 1 3.3V Power source with 3.3V DC.
2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output.
5 I/O 3 Data pin for digital input/output.
6 I/O 4 Data pin for digital input/output and also for potentiometer wiper.
7 I/O 5 Data pin for digital input/output and also for potentiometer wiper.
8 I/O 6 Data pin for digital input/output and also for potentiometer wiper.
9 I/O 7 Data pin for digital input/output and also for potentiometer wiper.
10 I/O 8 Data pin for digital input/output and also for potentiometer wiper.
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EXPANSION MODULE TYPES
The various expansion modules expand the possibilities of the LAN PoE boards with additional func-
tions or increase the number of digital inputs and outputs. Since the size of all expansion modules is
identical to the dimensions of the LAN PoE boards (80 x 50mm), they can be attached to other LAN
boards with spacers. This enables a compact design in the cockpit. In the following I describe the dif-
ferent expansion modules.

EX1 “32-IO” Expansion module

Description
This expansion module (size 80 x 50mm) supports 32 digi-
tal I/O with 3.3V or 5V DC (not at the same time!). You can
connect this board on the P1, P2, P3 and P7 version of the
LAN PCBs. The module is suitable, for example, for con-
necting the CAUTION panel with its  32 warning lamps. In
this case, however, the light bulbs in the CAUTION panel
must be replaced by LEDs.

Board layout

EX1 "32-IO" Expansion module
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Connectors with Pin-Out
All connectors in white color are for 3.3V or 5V DC digital inputs (only buttons!) and outputs (only
LEDs/Lamps or others with one pin).

Con. Pin Short Description
1 1 3.3/5V Power source with 3.3 or 5V DC in relation to the jumper setting. If you wish

5V DC, you must connect this 5V on the two pins “Power from LAN Board”.
2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output.
5 I/O 3 Data pin for digital input/output.
6 I/O 4 Data pin for digital input/output.
7 I/O 5 Data pin for digital input/output.
8 I/O 6 Data pin for digital input/output.
9 I/O 7 Data pin for digital input/output.
10 I/O 8 Data pin for digital input/output.

2 1 3.3/5V Power source with 3.3 or 5V DC in relation to the jumper setting. If you wish
5V DC, you must connect this 5V on the two pins “Power from LAN Board”.

2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output.
5 I/O 3 Data pin for digital input/output.
6 I/O 4 Data pin for digital input/output.
7 I/O 5 Data pin for digital input/output.
8 I/O 6 Data pin for digital input/output.
9 I/O 7 Data pin for digital input/output.
10 I/O 8 Data pin for digital input/output.

3 1 3.3/5V Power source with 3.3 or 5V DC in relation to the jumper setting. If you wish
5V DC, you must connect this 5V on the two pins “Power from LAN Board”.

2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output.
5 I/O 3 Data pin for digital input/output.
6 I/O 4 Data pin for digital input/output.
7 I/O 5 Data pin for digital input/output.
8 I/O 6 Data pin for digital input/output.
9 I/O 7 Data pin for digital input/output.
10 I/O 8 Data pin for digital input/output.

4 1 3.3/5V Power source with 3.3 or 5V DC in relation to the jumper setting. If you wish
5V DC, you must connect this 5V on the two pins “Power from LAN Board”.

2 GND Ground, this pin is the ground for all connectors.
3 I/O 1 Data pin for digital input/output.
4 I/O 2 Data pin for digital input/output.
5 I/O 3 Data pin for digital input/output.
6 I/O 4 Data pin for digital input/output.
7 I/O 5 Data pin for digital input/output.
8 I/O 6 Data pin for digital input/output.
9 I/O 7 Data pin for digital input/output.
10 I/O 8 Data pin for digital input/output.
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Connection to LAN Board
The connection to the LAN PoE Board (P1, P2 or P3) needs 2 ports for 3.3V DC power/GND and 3
data  ports.  If  you  wish  outputs  with  5V DC,  you  must  also  connect  two wires  to  the  5V DC source
from the LAN board. The LAN PoE Boards P2 and P3 supports this with a separate power source con-
nector with 5V DC. If you use 5V DC for outputs, you must also set the jumper to the correct position.

Output power 3.3V DC Output power 5.0V DC
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EX2 “BI-Aircores” Expansion module

Description
This expansion module (size 80 x 50mm) supports 4 aircore
gauges from BetaInnovation including the backlight function
(green or white). These aircores gauges from BetaInnovation
are a perfect copy of the original gauges,  like FTIT, RPM or
others. BetaInnovations' instruments require 12V DC for the
backlight  and  3.3V  DC  and  5.0V  DC  for  the  controller  and
aircore. Therefore, you can only connect this module to the P1
board.

Board layout

EX2 "BI-Aircores" Expansion module

Connectors with Pin-Out
In the following diagram you can see the BetaInnovation pin-out for the aircore gauges:

Pin-Out from the AC360 BetaInnovation aircores
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Connection to LAN Board
The connection to the P1 board needs 2 ports for 3.3V power/GND and 6 data ports on the same con-
nector and 2 ports for 12V power/GND and 8 data ports from the same connector. Also, you must con-
nect 5.0V DC.

The EX2 "BI-Aircores" Expansion module used 3 connectors with 3 different power source
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EX3 “Relay” Expansion module

Description
This expansion module (size 80 x 50mm) supports 8 outputs,
switched over electronic relays. Over a separate power con-
nector, you can supply the voltage for the outputs. This volt-
age can be between 3.3V and 32V DC. Each port  supports a
max of 750 mA. You can connect this board on the P1, P2, P3
and P7 version of the LAN PCBs.

Board layout

EX3 "Relay" Expansion module

Connectors with Pin-Out
The output connectors have two pins. The 1st pin “SU1” is referenced with the pin “U1” on the exter-
nal power connector and the 2nd pin “U2” is referenced with the pin “U2” on the external power con-
nector.



Version 1.05 - 15.11.2021 LAN PoE I/O BOARDS - TECHNICAL MANUAL   27

Connection to LAN Board
The connection to the LAN PCBs needs 2 ports for power/GND and 3 data ports.

The EX3 "PWM" Expansion module used 1 connector with 3 data pins
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CONNECTION OF COMPONENTS

Introduction
You can connect all of these components on most of the types of LAN PoE boards, excluding the P4
“PWM” board. This board is a special version and you can read more about this in the chapter on this
board.

“Normal” and “Switch to Power”
The LAN PoE boards support two different types of connections for switches, rotaries, lamps and the
like. In the following I will call one type "Normal" and the other "Switch to Power". The difference is
easy to explain, but important for connecting the parts later.

"Normal" means that the switches etc. are connected like in an original panel. Here, the various
switches etc. are switched to ground. With a rotary with 4 positions, every single position is connected
to power. However, all positions are switched to a ground.

"Switch to Power" is the opposite. With the same rotary with 4 positions, every single position is con-
nected to the ground. However, all positions are connected to one power! This type of connection is
often used by older flight simulator hardware such as BetaInnovation or EPIC.

In the following figure you can see the differences (red=Power, black=GND):

Rotary with 4 positions - Normal Rotary with 4 positions - Switch to Power

Connecting examples
On the following pages I will show you a few examples of how you can connect components such as
switches, lamps, etc. to the connectors of the LAN PoE boards.

The LAN PoE boards mostly only support simple inputs and outputs. In conjunction with the DED-
Capture program, more complex components such as 7-segment displays, bit-coded switches and
much more are supported. The following examples can all be programmed using the DEDCapture.

In the examples I often show the cabling of two components of the same type. This can help make the
wiring more effective. In the examples I always use the first pins on a connector. You can of course
also use pins further back for most components. DEDCapture will help you to find the optimal pin. In
the examples, the live cables are shown in red and the earth lines in black. If the component can also
be used with "Switch to Power", both variants are shown.

WARNING
All wiring is done at your own risk. Errors may have also crept into the examples. So please check

all cabling.
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Input examples

Push-Buttons
Buttons are simple Push-Buttons, like MAL&IND LTS button on the TEST panel.

Normal Switch to Power

2-way switches (ON/OFF)
2-way switches, also named “toggle switches”, have two positions, ON and OFF. It’s also possible that
the switches have MOM and OFF. MOM here means “momentary ON”.

Normal Switch to Power

3-way switches (ON/OFF/ON)
3-way switches have three positions, ON (Up), OFF (Center) and ON (Down).

Normal Switch to Power
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Rotary switches
Rotary  switches  have  a  minimum  of  2  positions  (for  example  the  CNI  rotary  switch  on  the  AUX
COMM panel). The maximum number of positions is limited in DEDCapture to 8 positions.

Normal Switch to Power

The smallest rotary has only two positions (for example the CNI on the AUX COMM panel). The wir-
ing is the same as a 2-way switch.

Normal Switch to Power

Normally each pin of a rotary switch is connected with a pin on the connector. To save a pin you can
define in DEDCapture a rotary as a “reduced” rotary. In this case the 1st pin of the rotary switch is
not connected. Normally this would cause problems with the recognition. Because when the rotary is
turned, the OFF signal is also sent between two positions. To distinguish this from the first position
(=OFF), a timer is built into DEDCapture.  The  first  position  of  the  rotary  is  only  recognized  if  the
signal remains OFF for longer than 80ms. In the following you can see the schematic diagram to save
one pin per rotary.

Normal Switch to Power
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Bit-coded switch
A bit-coded switch codes the individual possible positions using the binary system. With 2 connected
pins, 4 positions can be coded. With 3 pins connected there are already 8 positions. With the maximum
number of 5 pins supported in DEDCapture, 32 positions can be coded. An example are the TACAN
channel selectors on the AUX COMM panel.

Normal Switch to Power

Encoder
Incremental encoders are rotary pulse encoders that can be rotated endlessly in both directions. Many
encoders also have a push function. Encoders are used in the cockpit, for example in the eHSI. Here
you can set with the encoders the heading and the course of the eHSI. There is a large number of dif-
ferent encoder types, not all of which can be operated on the LAN PoE boards. You can find optical
and mechanical encoders. Important is that the encoders support 3.3V DC and that the phases A and B
must be shifted 180 degrees. When in doubt, ask me about the supported types.

Only encoder Encoder with button function

Keyboard matrix
If many buttons and switches have to be connected, it does not make sense to connect every single but-
ton directly to the LAN PoE board. This would take up a large number of connections on the board. A
keyboard matrix is provided for this. The buttons are arranged in an electrical matrix of row and col-
umn lines. When a key is pressed, a specific row is electrically connected to a specific column. With a
matrix with 8 rows and 8 columns, 64 buttons can be connected. Only 16 connections are required on
the LAN PoE board.

With the LAN PoE boards you can choose between a keyboard matrix with one connector or two con-
nectors. With a matrix with a connector, you can connect a maximum of 4 rows with 4 columns. With
this you can connect 16 buttons.  In a matrix with two connectors,  a maximum of 8 rows with 8 col-
umns can be connected. That makes 64 buttons available.
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Matrix 4x4=16 (1 Connector) Matrix 3x5=15 (1 Connector) Matrix 8x8=64 (2 Connectors)

The original ICP used a keyboard matrix with 6 lines and 6 columns. Also,  the original MFD bezels
used a keyboard matrix with 4 lines and 7 columns. And here as an example is the keyboard matrix for
an original ICP:

R / C Col. 1 Col. 2 Col. 3 Col. 4 Col. 5 Col. 6
Row 1 COM 1 COM 2 IFF LIST A-A A-G
Row 2 T-ILS ALOW F-ACK RCL PLRT FLIR-UP
Row 3 STPT CRUS TIME ENTR M-SEL FLIR-DN
Row 4 MARK SEL-UP SEL-DN FIX A-CAL -
Row 5 DCS-UP DCS-DN DCS-RT DCS-LT LVL-GAIN LVL-AUTO
Row 6 - - - - DRIFT-CO W-RESET

Potentiometer
A potentiometer (short name "pot") is a variable resistor. Potentiometers come in various shapes, sizes,
and values, but they all have the following things in common:

They have three terminals (or connection points).
They have a knob, screw, or slider that can be moved to vary the resistance between the middle
terminal and either one of the outer terminals.
The resistance between the two outer terminals is a fixed (constant) resistance, and it is the maxi-
mum resistance  of  the  pot.  This  resistance  doesn’t  vary  even  when the  knob,  screw,  or  slider  is
moved.
The resistance between the middle terminal and either one of the outer terminals varies from 0 
to the maximum resistance of the pot as the knob, screw, or slider is moved.

Potentiometer, the orange line is the wiper
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On the LAN PoE Boards you can connect linear and logarithm potentiometers from 1 kOhm to max.
100 kOhm. Optimal is from 1 kOhm to 47 kOhm. Linear potentiometers work without problems. For
logarithm potentiometers, you must define a special converting table in ASCII format to help DED-
Capture interpret all the values correctly.

By the way, DEDCapture supports also one special potentiometer for the panel backlight. With this
potentiometer you can define the output value from the backlight connector on the LAN PoE Boards.
Also, you can define in DEDCapture special brightness potentiometers. These potentiometers control
the  brightness  from  8  different  output  channels  (for  example  DED/PFLD,  OSRAM/HCMS  displays
and other). All these special potentiometers you connect as “normal” potentiometers on the LAN PoE
boards.

WARNING
Potentiometers use special pins on the connectors. You can't use each pin on the connectors for po-

tentiometers. In the documentation of the boards, you can find the supported pins.

Channel selector
Channel selectors are special rotary switches that are used on the UHF panel. They are used there to
select the channel. These rotary switches are connected bit by bit according to a logic that does not ap-
pear to be 100% logical. DEDCapture takes over the interpretation of the logic so that you can easily
program the rotary switches.

Analog UFF with the “CHAN” selector
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Output examples

LED and lamps
You can connect LEDs and light bulbs as output components on the LAN PoE boards, including origi-
nal Korry lights. In the case of panels with Korry lights, however, it should be noted that a single light
bulb often requires 150 mA or more of current. Since there are 4 light bulbs in a Korry, that's 600 mA
for a single Korry. More power can be required very quickly than the LAN PoE boards can deliver. It
is therefore always advisable to replace all lightbulbs with LEDs. There are very good LEDs with both
the large socket and the very small socket. I replaced all the lightbulbs with 5V DC LEDs. Since these
light bulbs are very bright with 5V (much brighter than the original lightbulbs), they can also be oper-
ated with 3.3V DC voltage without any problems. Then they actually have a brightness that is very
similar to the original.

LED with 3.3V DC - Normal LED with 3.3V DC - Switch to Power

Light bulb with 12V DC - Normal Light bulb with 12V DC - Switch to Power

Motors
You can connect simple motors to a LAN PoE board. These simple motors are connected to the board
with 2 pins. The pins determine the direction of rotation of the motor. If both pins are low, the motor
does not turn. If one pin is high and the other is low, the motor turns clockwise. If one pin is low and
the other is high, the motor turns counterclockwise. You can use motors for the TRIM panel wheels.

Motor with 3.3V DC Motor with 5.0V DC
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Servos
Servo motors are special electric motors that allow you to control the angular position of your motor
shaft as well as the speed of rotation and acceleration. They consist of an electric motor, which is also
equipped with a sensor for determining the position. The advantage of servos is that each position can
be controlled precisely. The servo also has a zero point. The disadvantage is that servos only have a
limited angle of rotation and cannot rotate indefinitely. Thus, for example, they are only suitable for
the engine instruments and the like.

Servos with 3.3V DC and 5.0V DC can be connected to a LAN PoE board. In addition to power (nor-
mally red color) and ground (normally brown color), a data pin that transmits the position of the servo
(normally orange color) is required for the connection.

Servo with 3.3V DC Servo with 5.0V DC

Stepper
A stepper motor is a synchronous motor in which the rotor (a rotatable motor part with a shaft) can be
rotated by a small angle (step) or a multiple of it by a controlled, step-by-step rotating electromagnetic
field of the stator coils (stator = non-rotatable motor part). In order for a stepper motor to move, it
needs, among other things, how many steps it should turn in a certain direction. The disadvantage of a
stepper motor is that it does not have a zero position, so a light barrier, a button or the like is always
required to calibrate the stepper motor. The stepper motor can also lose its position if it is turned back
and forth too quickly. The advantage of a stepper motor is that it can be rotated endlessly in both direc-
tions.

A stepper with 3.3V DC and 5.0V DC can be connected to a LAN PoE board. There are a large num-
ber  of  different  stepper  motors  that  cannot  all  be  operated  on  the  LAN  PoE  boards.  The  LAN  PoE
boards support only bipolar motors with 4 connecting wires. Unipolar motors don’t work. If in doubt,
ask me about the types supported.

Stepper with 3.3V DC Stepper with 5.0V DC
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7-segment displays
A 7-segment display is able to show letters, numbers or characters through electronic or electrome-
chanical control of one or more of its segments. As the name suggests, a character is made up of 7
segments. A decimal point can also be shown on the display.

In principle, each individual segment consists of an LED. This means that 8 output pins are required
for a static 7-segment display (7 for the segments and one for the decimal point).

On  a  LAN  PoE  board  you  can  connect  static-  and  dynamic  7-segment  displays.  With  a  dynamic  7-
segment display,  several  individual digits are placed on a special  PCB, which is then connected to a
LAN PoE board. A maximum of 16 digits can be connected to a dynamic 7-segment display. You then
need 8 control pins and an additional data pin for each module. This means that 24 pins are required
for 16 modules.

Normal Switch to Power

Normal Switch to Power

Dynamic 7-segment display with 8 digits Side view to the special PCB
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Output matrix
If you plan to connect many LEDs to the LAN PoE boards, it does not make sense to connect every
single LED directly to the LAN PoE board. This would take up a large number of connections on the
board. An output matrix is provided for this. The LEDs are arranged in an electrical matrix of row and
column lines. With a matrix with 8 rows and 8 columns, 64 LEDs can be connected. Only 16 connec-
tions are required on the LAN PoE board. A positive effect from an output matrix is that you can de-
fine the brightness with a brightness potentiometer.

With the LAN PoE boards you can choose between an output matrix with one connector and two con-
nectors. With a matrix with a connector, you can connect a maximum of 4 rows with 4 columns. With
this you can connect 16 LEDs. In a matrix with two connectors, a maximum of 8 rows with 8 columns
can be connected. In this case you can connect 64 LEDs.

Normal matrix (4x4) Switch to Power matrix (4x4)

Normal matrix 3.3V DC Switch to Power matrix 3.3V DC Normal matrix 5.0V DC

OSRAM displays
OSRAM dot matrix displays have a dot matrix of 5x7 dots and are available in different colors. 4 char-
acters can be displayed with an OSRAM dot matrix module. The modules are operated with 5.0V DC,
but can also be used with 3.3V DC. The brightness of these displays can be adjusted using a brightness
potentiometer. In the F-16 cockpit they are used in the CMDS panel and in the Danish version in the
EM display.  Unfortunately,  these  displays  are  no  longer  in  production,  but  are  still  available  at  high
prices.

Up to 8 modules can be connected to LAN PoE boards at the same time via a special PCB. This allows
32 characters to be displayed.
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OSRAM dot matrix display with two modules Side view to the special PCB

HCMS matrix
As the OSRAM dot matrix displays are no longer manufactured, the LAN also supports PoE boards as
an alternative Avago HCMS Dot Matrix LED Displays. This has roughly the same dimensions as the
OSRAM displays and uses a 5x7 dot matrix. In contrast to the OSRAM displays, however, they are
connected in series. The modules are operated with 5.0V DC, but can also be used with 3.3V DC. The
brightness of these displays can be adjusted using a brightness potentiometer.

Up to 8 modules can be connected to LAN PoE boards at the same time via a special board. This al-
lows 32 characters to be displayed.

OSRAM dot matrix display with two modules Side view to the special PCB



Version 1.05 - 15.11.2021 LAN PoE I/O BOARDS - TECHNICAL MANUAL   39

CONNECTION TO A PoE SWITCH
A number of requirements must be met for a computer network to function properly. There are a num-
ber of terms that one should understand for the secure configuration of a network. Since not everyone
is a computer specialist, I want to explain some of the most important terms below.

Optimal connection to a PoE Switch
In the following I will show you an optimal configuration for connecting the LAN PoE boards.

It is best if you create a direct cable connection between your DSL router and the PoE switch. Then
you connect your simulator PC directly to the PoE switch with a cable. This is much better than con-
necting your PC directly with the DSL router. You then connect all LAN PoE boards directly to the
PoE switch with a cable.

If you want to use a lot of LAN PoE boards in your cockpit, it is better if you use a second PoE switch.
This can also be necessary if all PoE boards require more power than the PoE switch can provide.

Using of one PoE-Switch Using of two PoE-Switches

I use two PoE switches in my cockpit. I installed a PoE switch in the left side of the cockpit. With this
PoE switch I connected my simulator PC and all panels on the left side of the cockpit. And I have in-
stalled a second PoE switch on the right side of the cockpit. With this PoE switch I connected all pan-
els on the right side of the cockpit and all panels and instruments from the center console.
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Netgear GS724TP 24 Port 190W Gigabit PoE Switch Managed

I use the PoE switch "GS724TP" from the company Netgear. This has 24 ports and can deliver max. of
190 watts. I have very good experiences with this PoE switch so far. It's configurable, but unfortunate-
ly, it's also very expensive.

Using two Network segments (eg. for LAN party)
In some cases, it can make sense to use the LAN PoE boards in a separate network segment. This in-
dependent network segment then has no connection to the other devices in the network. This is neces-
sary, for example, if your cockpit is taken to a LAN party. At a LAN party, your flight simulator PC is
hung in a large network so that all players can communicate with each other and see each other in
flight. If your cockpit and the LAN PoE boards are in the same network as the other cockpits, it can
quickly  become  fun.  This  is  the  case  when  other  visitors  to  the  LAN  party  also  use  my  LAN  PoE
boards. If you then change the background lighting, for example, you also change the background
lighting in the other cockpits that use my LAN PoE boards. Trouble is inevitable ;-)

In order to set up a separate network segment, your PC must have a second network card. A second
DHCP is also required. You can use an old DSL router that you no longer use for this. Or you can buy
a used and simple DSL router that also includes a DHCP function.

Two network segments with two DHCPs

In this DSL router you now have to enter the IP addresses in the DHCP settings that differ from the
addresses  of  the  current  segment!  A  so-called  "Class-C"  network  is  normally  set  up  for  private  and
small networks. In these networks the first 3 numbers of the IP addresses determine the segment and
the last number of the IP address the network device. Since a segment from the 192.168.xxx.yyy area
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is usually used in the private area, "XXX" then indicates the number of the segment and "YYY" the
number of the device.

When you have completed the DHCP configuration in the separate DSL router, connect this DSL rout-
er to your PoE switch with a patch cable. You then connect the PoE switch to the second network card
in your PC with a patch cable. You then connect the first network card to the main network.

WARNING
Under no circumstances should you now connect the PoE switch to the main network!

Not recommended Connections
If  you use WLAN in your network, you may have problems with the LAN PoE boards.  In the worst
case, these will not be recognized by your PC. For example, if you have a WLAN connection between
your PoE switch and the DSL router, there may be problems with the assignment of IP addresses. The
DHCP in  the  DSL router  is  responsible  for  assigning  the  IP  addresses.  If  the  DHCP cannot  respond
quickly enough due to a poor WLAN connection, the LAN PoE boards are not assigned an IP address
when they are switched on and are therefore invisible in the network.

Not a recommended solution, but it may work Invalid solution, the PC is connected via WLAN

If there is a greater distance between your DSL router and your cockpit (e.g. if the cockpit is in the
basement) and no cable connection is possible, then it is best to try a so-called "PowerLAN". Power-
LAN or PowerLine-LAN refers to a technology that uses existing electrical lines in the low-voltage
network to set up a local network for data transmission, so that no additional cabling is necessary.

If  you  only  connect  your  PC  to  the  network  via  WLAN,  the  LAN  PoE  boards  will  most  likely  not
work. The reason for this is that Microsoft does not reliably transmit all UDP packets via WLAN.
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NETWORK BASICS
A number of requirements must be met for a computer network to function properly. There are a num-
ber of terms that one should understand for the secure configuration of a network. Since not everyone
is a computer specialist, I want to explain some of the most important terms below.

Important terms in a computer network include the following:
IP address
Network protocol (TCP or UDP)
Communication ports
DHCP
Firewall
Router
Switch
PoE-Switch

IP Address
Each device on the network must have a unique number. This number is an IP address. This IP address
(V4) consists of four numbers, each separated by a point (e.g. 192.168.10.127). Each of these numbers
can go from 0 to 254. In a private network, the first three numbers are usually always the same. Only
the last number is different. This means that a maximum of 255 devices can be connected in a private
network.

An IP address is usually assigned to the network device dynamically by a DHCP (Dynamic Host Con-
figuration Protocol). The DHCP is normally active on your DSL router. It is important that there
should only be one DHCP per network!

The device can also have a fixed IP address. In this case, the IP address must be stored in the device
and it must be ensured that this IP address is not used by any other device in the same network.

When a  network  device  is  switched  on,  it  asks  the  entire  internal  network  who can  give  it  a  unique
number (IP). The DHCP receives this request and sends a unique number back to the network device.
From this point on, the network device can communicate with the other devices in the same network.
This process can take a few seconds.

If the DHCP cannot respond quickly enough, the network device cancels the request and can no longer
communicate with other devices in the network. It is therefore important that the speed and quality of
the network between the DHCP and the network device is sufficient. WLAN bridges between DHCP
and the network device can cause problems here.

Network protocols
Two different types of protocol are typically used in communication between network devices. These
protocol types are TCP and UDP.

NOTE
The LAN PoE boards use UDP for their communication with each other and with the DEDCapture-
PC. Most professional flight simulators also use UDP for the communication between the main com-

puter and the instruments/panels.
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TCP
With TCP communication, a network device sends its data to another network device in a targeted
manner. It uses the unique number of the device that is to receive its data. To do this, the sending net-
work device must of course know the number (IP address) of the receiving device.

Advantages
Only the receiving device receives the data and evaluates it. All other devices in the same network
ignore the data.
The target device confirms when it has received the data without errors. If the data was received
incorrectly, it will be sent again. This means that data can be sent even if the network quality is
poor.
The data can also be transmitted to other segments in the network via routers.
The data can also be transmitted via WLAN without any problems.

Disadvantage
The number of data packets transmitted is significantly greater, since, among other things, the re-
cipient must confirm to the sender that he has received the data without errors.
The IP address of the receiving device must be known to the sending device.

UDP
With UDP communication, a network device sends its data to all other devices in the same network.
They are sent via BROADCAST. For this purpose, 255 is used as the target number. This number must
not be used for a single device in a network, so all devices feel addressed. Since the data is sent to eve-
ry device on the network, every device on the network must check whether it can use this data.

Advantages
The data can be evaluated by several devices at the same time.
Note: This is useful, for example, when setting the background lighting. The device (panel) with
the potentiometer for the background lighting sends the new value to all other devices (panels).
The number and size of the data packets are small. There is no complex communication between
the devices.
The IP address of the recipient does not have by be known to the sender.

Disadvantage
All devices in the network must check whether the data is intended for them.
The sending device does not check whether the recipient has received the data correctly or wheth-
er he has received it at all. Therefore, the quality of the network connection must be good.
The data cannot be transmitted to other segments in the network via routers. Problems can arise
when transmitting via WLAN between the transmitter and receiver.
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Communication ports
Two different IP devices in a network talk to each other via so-called communication ports. In simpli-
fied terms, ports can be thought of as a multi-lane road that leads from one device to the other. Vehi-
cles (=network packets =data) can only drive in one direction on each lane, so two lanes are required
for  communication.  One  lane  transports  data  from device  "A"  to  device  "B"  and  one  lane  transports
data from device "B" back to device "A". Every lane on the road has a number.  In contrast  to a real
road, there can be up to 65535 lanes in a network. The number of the track determines which type of
data in which format can drive on it. The best-known numbers are e.g. 80 for HTTP (browser data) and
443 (HTTPS) for encrypted browser data.

NOTE
The LAN PoE boards use port (lane) 65000 to send data and port 65001 to receive data.

DHCP
As already described under "IP address", each device in a network must have a unique IP address. Ei-
ther this IP address is permanently stored in the device or the IP address is assigned by a service called
DHCP (Dynamic Host Configuration Protocol) when the device is switched on. The DHCP is usually
set up on the DSL router in the network.

When a  network  device  is  switched  on,  it  asks  the  entire  internal  network  who can  give  it  a  unique
number (IP). The DHCP receives this request and sends a unique number back to this network device.
The DHCP has an internal list with the IP addresses that it has already assigned and which may be
used by other devices that use fixed IP addresses. This ensures that every IP address is unique in a
network. However, if there are no more free IP addresses in the list in the DHCP, the network device
cannot obtain an IP address either.

It can also happen that the DHCP cannot respond quickly enough. In this case, too, the network device
is not assigned a suitable IP address. This means that the device cannot communicate with other devic-
es in the network and is therefore invisible to the network.

Firewall
A firewall  is  to  be  understood  as  a  guard  that  checks  which  data  may be  sent  in  which  format  from
where to were. As a rule, a firewall checks the communication ports and the associated IP addresses
(see description above). In a very simplified way, communication ports can be imagined as lanes on a
multi-lane road. The data packets on a lane can then be imagined as a truck that has packed the data in
a container. The source and destination IP addresses between which the data is transported are then the
manufacturer company and the recipient company.

You can imagine the firewall like police officers monitoring the individual lanes on the multi-lane data
road. A police officer stands in each lane and checks whether and which trucks (= data packages) are
allowed to drive in this lane. A firewall usually defines whether the lane can be used lane can be used
or not. If the lane is not blocked, it can be specified as an additional test criterion (= firewall rule) that
only trucks from a certain manufacturer company are allowed to use this lane. All other trucks are
stopped and are not allowed to continue.

There are also firewall rules that watch out for unusual traffic. If, for example, too many unauthorized
trucks are stopped in one lane, it can happen that the police officer blocks the whole lane for some
time. This then also prevents permitted trucks from continuing their journey.
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Many DSL routers already have a firewall installed that monitors communication from the private
network with the Internet.
A firewall is also active on the Microsoft Windows PC and monitors the data traffic from and to the
computer. For DEDCapture, the firewall must be set up so that the “DEDCapture.exe” program can
send and receive UDP data on port (= lane) 65000 and 65001, regardless of where the data comes
from. Normally the Windows firewall recognizes when a program is started for the first time whether
it wants to communicate with the network. It then asks you if you want to allow communication with
the network. With DEDCapture you have to allow communication here, otherwise the LAN PoE
boards will not be recognized by the program.

If you have a firewall active in your own virus protection software, you may have to enter the rules
manually. Many of these firewalls may also block UDP traffic from and to the LAN PoE boards. Since
UDP occurs less frequently as data communication in networks, this can appear suspicious to the fire-
wall. In these cases, the check for unusual UDP traffic must be deactivated.

Router
The router is a device that connects two different networks. Most of the time, a (DSL-)router connects
your private network to the Internet. In this case, all requests from your devices to the Internet go
through the  router.  A request  is,  for  example,  a  call  from a  website.  That  is,  all  of  your  devices  are
connected to the internet through the router.

The router sends the queries to the Internet and then distributes the replies that come back to the cor-
rect computers. An answer is then, for example, the requested website. A router determines the fastest
way in which the requests and responses have to be sent so that they reach the right recipient.

So that the computers and devices in your network can communicate with each other, they need a so-
called IP address. A DSL router therefore also has a DHCP (server) on board, which provides the con-
nected devices with a unique IP address (see also explanation of IP addresses).

AVM FRITZ!Box 7590 AX DSL-Router

Most DSL routers also offer a wireless local area network (WLAN) interface that network devices can
use to wirelessly send and receive data.

A modern DSL router for the home network also offers numerous software functions: An integrated
firewall provides additional protection for the home network against attacks from the Internet, Voice-
over-IP enables Internet telephony and hard drives connected to the router via USB / USB Sticks can
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be provided in the home network as network storage (NAS). The range of functions in this regard dif-
fers greatly between the individual routers and manufacturers.

Switch
A network switch is a device that creates a wired network connection between several devices. For this
purpose, the switch has several sockets (ports) to which other network devices (computer, television,
etc.) can be connected via a patch cable.

Netgear GS308 8-Port Gigabit Switch Unmanaged

PoE Switch
A PoE switch has the same basic functionality as a simple switch. However, in addition to the data,
power is also provided for the network devices via the individual sockets (ports). PoE here means
"Power over Ethernet".

Netgear GS108PP 8-Port 123W Gigabit PoE Switch

The main advantage of a PoE switch is that you can save a power supply cable for the network device.
The power supply to the device does not have to be supplied separately with a power cable and power
supply unit or connected with a battery. Instead, the device draws its energy from the data cable. PoE
is usually used by network devices that require little power. It is typically used to connect IP tele-
phones or IP cameras.

NOTE
All my LAN PoE cards must be connected on a PoE switch!
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APPENDIX

Dimensions

LAN PoE Boards
Here are the main dimensions from the P1, P2, P3, P4 and P7 boards.

Main dimensions from the LAN PoE boards

Expansion Modules
Here are the main dimensions from the EX1, EX2 and EX3 expansion modules.

Main dimensions from the expansion modules
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Mounting on Connector Plate
In the following you can see a drawing with the dimensions of an example connector plate behind the
panel. The connector plate is mounted with long spacers on the backside of the back plate of the panel.
On the connector plate you mount all the different LAN PoE boards with two mounting stripes.

Dimension for the LAN PoE board mounting
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P1 jumper settings

Power settings of connector 4 and 5
In the following diagrams you can see the different jumper settings in relation of the used power on
connector 4 and connector 5.

Connector 4 = 5.0V DC, Connector 5 = 5.0V DC Connector 4 = 12.0V DC, Connector 5 = 5.0V DC

Connector 4 = 24.0V DC, Connector 5 = 5.0V DC Connector 4 = 5.0V DC, Connector 5 = 12.0V DC

Connector 4 = 5.0V DC, Connector 5 = 24.0V DC Connector 4 = 12.0V DC, Connector 5 = 12.0V DC
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Connector 4 = 24.0V DC, Connector 5 = 24.0V DC

External power settings (only V1)
Normally the power sources from all LAN PoE boards are the PoE switch and the power comes over
the LAN cable. On the P1 board in version 1 you can also use an external power supply. In this case
you can connect the board with a LAN cable to a normal switch. When you use a max of 12V DC on
your board, you can use an external power supply with 12V DC and minimum 500 mA. When you use
24V DC on your board, the external power supply must also have 24V DC with 1 A.

Power over LAN cable, power source is the PoE switch Power over external power supply

Backlight connector
On each LAN PoE board you can find a small red connector with 4 pins. This connector is for Olivi-
er’s great backlight PCBs. These backlight PCBs used color LEDs so you can define your own pre-
ferred color. For example, Green for the night vision model, White for the modern versions, or White
with  a  high  proportion  of  yellow in  color  for  older  versions.  You can  connect  also  the  PCB version
from Albert, here you have only one color and so you connect only two pins on the backlight connect-
or. And here is the diagram from this connector:

Connector Pin Short Description
1 Blue Pin with the blue brightness value.
2 Green Pin with the green brightness value.
3 Red Pin with the red brightness value.
4 3.3V DC Power
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Diagrams
Here is an example with the P4 “PWM” boards for the brightness control.

Schematic diagram for brightness control
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