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Development is greatly accelerated
by combining the DDK with an
additional COTS daughtercard with
10/100 Ethernet and SD/MMC Card
memory.  Other cards are available
with Firewire, USB, radio modem, 
and a complete UAV attitude and
heading reference system (AHRS).
One of the USB daughtercards is
certified for manned space flight,
allowing a Q-Card to perform data
acquisition and control of a payload
or system, powered by a host laptop.

Hardware Development Tools
The Q5 is a generic processing
platform.  It is normally attached to
an application-specific daughtercard
that carries the I/Os, physical 
interfaces, and circuitry specialized
for the application or mission.

For initial development, a Dev
Daughtboard Kit (DDK) is used to
host the Q5, provide power, and 
give easy access to I/O screw blocks
and serial interfaces for terminals.

For the end application, the user
provides a mounting footprint for
the Q5 on a mission-specific circuit
board.  For space flight, this board
would normally provide front-end
power conditioning, current limiting,
and interfaces that are unique to the
host system.  XTI can provide
reference schematics for these, as
well as design files to aid in laying
     out the mounting connectors.

Software Development

The Q-Card has a Power PC 405 processor, and can be configured to run the
Linux Operating System.  Linux fully supports the Power PC processor, and
Xilinx code has been added to support the version on the Q-Card.

Kernel: Linux 2.6 for PowerPC with Xenomai Real-Time Extensions
Root Filesystem: Custom-built from busybox (busybox.net)

To develop Linux application or kernel code for the Q-Card, a separate 
workstation with either Windows (using Cygwin) or Linux is supported with 
the Xiphos Q-Card development kit.  A GNU cross compiler is used and the 
compiled code is then stored in Flash memory on the Q-Card.  The OS code 
is loaded into memory by the uBoot boot loader (uboot.sourceforge.net).

For MathWorks users, there is a board support package for Simulink and Real-
Time Workshop, allowing applications to be developed in these environments.

Logic Development
The Q5 has two fully programmable Xilinx
FPGAs.  They share a JTAG chain that permits
both of them to be configured and debugged
during development.  Xilinx and many third-party
vendors provide a wide range of compatible logic development tools.

Xiphos recommends:
	Xilinx ISE + EDK 10 (version 11 and later not supported for Q5 only)
	Aldec ActiveHDL 6.3

For permanent configuration, compiled logic code is stored in onboard Flash
memory.  A serial port on the XTI development kit and a Xiphos provided
application (Windows or Linux) is used to permanently upload both FPGA code
and Power PC software code.

Xiphos has various IP cores available to permit more complex reconfiguration
options including network and wireless access.


