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Introduction

When I bought my EPIC card a couple of years ago and starting reading the web
site forums, one theme came across very clearly: “there was insufficient
documentation on EPIC.”  This goal of this manual is to provide a single place for
the new users of EPIC to gather information to help them develop their simulator
systems.

This manual will not answer all of your questions, nor will it address all
configurations or uses of EPIC hardware or software.  Hopefully, this manual
does provide enough basic information for the novice to design a simulator
architecture; select and install an EPIC hardware suite; and write the EPIC
software that provides the level of enjoyment they need from their simulator
system.

Before we start there is some basic terminology you need to know.  You should
know that EPIC basically listens for external events (Input Events) from buttons,
switches, joysticks, or even computer programs and reacts to them by executing
code that we’ll call Procedure Blocks.  EPIC can also cause things to happen in
the outside world (Output Events) by causing lights to light, buzzers to buzz,
motors to turn etc., and these can be initiated by the Input Events discussed
earlier.

The Procedure Blocks are part of the overall EPIC software Project you will
create in a language call EPIC Programming Language or EPL.  The EPIC
developers make it easy for you to write EPL by giving you an integrated
development environment (IDE) call EPICenter.  With EPICenter you’ll be able to
write, compile and download EPL to EPIC.  You’ll even be able to update the
EPIC’s Electronically Erasable Programmable Read Only Memory (EEPROM)
using the EPICenter and new EEPROM code provided by the EPIC developers.

Disclaimer:

This manual is a compilation of information from various sources and is provided
to the simulator community for the personal use of individuals or companies
developing simulators around the EPIC system.  It may not be sold, but may be
provided free of charge to aid users of EPIC and related hardware and software.

Trademarks:

The following trademarks may be registered by their manufacturers with all rights
reserved:

R&R Electronics: EPIC
EPICMapper: EPICMapper
Micro Cockpit: ABA 64BTN
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CSI Cockpit Simulations: EMDA PRO34
HASBRO: Falcon4
Advanced Graphics Technologies, L.L.C. F-16, Airbus, B747 Panels
Aimsworth Simulations: Aimsworth Cockpit

 
The document is only used for non-commercial purposes.

 

The document is only used for informational purposes.

 

Any copy of this document, or portion thereof, must include this copyright
notice.

This documents is provided "as is", without warranty of any kind, either
expressed or implied. This publication may include typographical or technical
inaccuracies. Information in this document may periodically change without prior
notice.
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Part 1:  Hardware Architecture

The follow information is provided to help the simulator builder choose a
hardware architecture for their simulator.  This section and this entire document
is written around the EPIC system (EPIC Home Page) and the modules designed
to connect to EPIC and the software written to work with EPIC.  I will attempt to
include information on third-party EPIC hardware and software when I can find it.

1.1 R&R EPIC Hardware Descriptions

EPIC is the Extended Programmable
Input/Output Controller .  EPIC USB is a
USB interface card designed for computer
enthusiasts, home cockpit builders, and for
specialized analog/digital I/O applications. 
EPIC USB, when used with the appropriate
modules, allows the use of analog potentiometers,
switches, LED's, motors, meters, etc., to provide inputs to or accept
outputs from a computer program such as a flight simulator.  Using EPIC USB's
advanced interface, you can read the position values of analogs 0 through 15 in
approximately 28µs.  EPIC USB also supports bi-directional command and data
queuing and can generate hardware interrupts.  Button events can be queued by
EPIC USB until retrieved by a program, and programs can "fake" button events,
initiate execution of EPL procedures, and transfer data to the EPIC for
autonomous processing by multiple "smart" modules.

Features:

 

Control up to 22 analogs (potentiometers) when used with the EPIC
Expansion Module

 

Control up to 255 buttons (when used with the EPIC Expansion Module)

 

Completely programmable using the EPICenter environment to produce
EPL code

 

USB Plug and Play interface (compatible with Windows 2000 and XP)

1.1.1 EPIC Expansion Module

The EPIC Expansion Module provides
connectors for analog potentiometers, switches
and the EPIC Bus.  The EPIC Bus is used to
connect additional EPIC modules (such as the
Output Module) to EPIC USB.  Standard analog
and Thrustmaster joysticks can connect to EPIC
USB via the DB15 connectors on the Expansion
Module; however,  some rewiring of the joystick may be required. 
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Features:

 
Access to 16 analogs (using a 16 pin connector)

 
Access to 255 buttons (using a 40 pin connector)

 
Access to the EPIC Bus (using a 26 pin connector)

1.1.2 EPIC 32 Point Output Module

The 32 Point Output Module allows up to 32 dual state
(off/on) devices to be controlled by the EPIC USB.
Output devices include light emitting diodes
(LEDs), incandescent lights, buzzers, and even
steppers motors.  Multiple Output Modules can be
daisy chained if more than 32 outputs are required.

Features:

 

Control 32 dual state functions per Output Module

 

Daisy chain to increase the number of outputs beyond 32

1.1.3 EPIC 32 Digit Display Module

The EPIC 32 Digit Display Controller allows the
EPIC USB to drive up to 32 numerical LED
displays.  These displays can be used in any
panel which requires numerical readouts.

Features:

 

Control up to 32 LED numerical digits

1.1.3 EPIC Rotary Module

The EPIC Rotary Module allows you to connect
up to 16 mechanical and 4 optical rotary
switches to the EPIC USB.  Additional Rotary
modules can be added if additional inputs are
required.

Features:

 

Access to up to 16 mechanical and 4 optical rotary switches

1.1.4 EPIC Gauge/Meter Module

The EPIC Gauge/Meter Module allows you to connect up to 8 instruments to
the EPIC USB.  Trim potentiometers mounted on the board allow for precise
calibration of each instrument.
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Features:

 
Control up to 8 instruments simultaneously

1.2 Micro Cockpit hardware

1.2.1 Micro Cockpit ABA Module

The Micro Cockpit ABA and 64BTN modules simplify EPIC wiring systems
significantly (Micro Cockpit Home Page). The ABA module connects to the
EPIC Expansion Module and provides screw-type connectors for 16 analog
channels and 8 connectors for 64BTN Modules (discussed later).  A screw
connector provides 5Vdc power (supplied by EPIC USB) to supply the
potentiometers (10 microamps 100K ohms).  An external power supply is
needed for the ABA only if more than 50 switches will be closed at one time
across the 8 64BTN modules.  Only one ABA Module (and therefore only 8
64BTN Modules) can be connected to an EPIC Expansion Module.

Features:

 

Access to 16 analog channels

 

Connectors for 8 64BTN Modules

 

Onboard connector for power connection

1.2.2 Micro Cockpit 64BTN Module

Up to eight 64BTN Modules can be connected to the ABA Module at one
time.  Each 64BTN Module provides access to 64 (ModRowBit) digital inputs
to EPIC USB.  By using the ABA/64BTN combination, you may not need to
use diodes, which should simplify your wiring job.  Your wiring system should
be very simple: you just need to connect all the common wires of each button
to the screw connector marked "Common" on the 64BTN, then, connect the
other pin of each button to one of the eight groups of screw connectors
marked 0 to 7, on the 64BTN (no diodes required).  With this wiring system,
you can have wire runs longer than 100 feet, between your buttons and the
64BTNs.  Since you can connect a maximum of 8 x 64BTNs to the ABA, you

ABA
64BT
N
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can have a total of 512 digital inputs.  48 more digital inputs can be wired to
the Expansion module DB15 connectors (FLCS, RUDDER, A, B) if you need
them.

Features :

 
Access to 512 digital inputs

 
No diode required for switches connected to the 64BTN

 

Up to 8 64BTNs can be connected to an ABA Module

 

Power for the 64BTNs is supplied by ABA Module

1.3 CSI Cockpit Simulations Hardware

1.3.1 CSI EMDA Module

The EPIC Modular Distribution
Architecture (EMDA) works in conjunction
with the EPIC card to provide a truly
modular and simple solution to the
complex wiring job faced by any cockpit
builder.   The EMDA solution is also an
easy way to make wiring your EPIC
based cockpit affordable.  The newest
version of the EMDA card includes an
extra set of plugs, that allow daisy-
chaining several cards.  Since diodes are
soldered onto the EMDA card, they no longer have to be soldered directly in
line with the wiring or your switches. Everything is kept neat and orderly on
the EMDA Wiring Interface Card. The same goes for resistors used in line
with LEDs on the lighting circuits. Resistors can be soldered directly to the
EMDA Wiring Interface Card, saving frustration both in assembly and in later
troubleshooting.
Read our online PDF documentation for detailed information on using
these Wiring Interface Cards.

The modular concept means EMDA cards can be
easily daisy-chained as your needs grow.  Each
EMDA breakout card along a ribbon cable
provides connections for 32 switches. The 34-wire
ribbon cable for lights can also be attached to
these EMDA Wiring Interface Cards, providing
access to any of 32 lights at each card location.
When you need more lights or switches, just add
another length of ribbon cable, and another EMDA
card.  The idea is to keep the spaghetti-bowl wiring
to a minimum. Using two or three of the EMDA

distribution cards along a length of ribbon cable allows you to keep the
breakout cards near specific groups of switches. For example, a
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communications panel with four rotary switches
and eight LEDs can be operated with one EMDA
Wiring Interface Card. The landing gear and
autobrake panel further down the line can be
operated with another EMDA Wiring Interface
Card. If either cockpit panel needs to be repaired
or replaced at a later date, the whole panel --
including its EMDA Wiring Interface Card -- can
simply un-plug from the main ribbon cable, and another panel can be
plugged in. True modularity!
The EMDA Wiring Interface works in conjunction with the EPIC card,
manufactured by R&R Electronics.

1.3.2 CSI Pro32/40 Module

A revolution in simplicity! Our modular solution to
cockpit wiring just got even better.  The EMDA
PRO-Series is designed to fit into small spaces,
and the cramped quarters behind actual airliner
cockpit panels.  These breakout cards are just 6.0
x 10.6 cm (2 3/8 x 4 3/16 inches), and yet they
offer almost all of the functionality of a full-size
EMDA V2 card!  The PRO-40, provides up to 16
easy connections for switches, including the
diodes required for their operation with the EPIC
system. To save space, the diodes can be mounted vertically instead of
horizontally as you would find on a full-sized EMDA card.
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