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Intro

Congratulations on purchasing the most advanced Flight Computer available.

Equipped with a 32bit ARM 7 RISC processor running at 32Mhz, 2Mb Flash, 256kb SRAM,
Compact Flash mass storage, a battery backed up real time clock, A high speed, low noise 12bit
analog to digital converter, and 5 high current outputs, this is the most capable flight computer
available to the Amateur and High-Power rocketry market. Available extras include GPS, full-
duplex RF modem, and soon even more. The high-performance barometric sensing sub-system
is capable of over 16 bits of precision: this translates to better then 1 foot at low altitudes to better
than 100’ at 120,000 ft altitude. DCS is capable of recording up to 3 channels (including
accelerometer) of data at 1000 samples per second or all 7 user channels, plus the barometer at
500 samples per second” (or less).

These capabilities are not without cost, however. DCS is very complex to set-up and use. We
have tried to make simple things easy and complex things possible, but it would be impossible to
be both very flexible and very easy to configure. We urge you to read this manually thoroughly.
If you have any questions, or any problems, please contact us at: support@gwiz-partners.com
and we will do our best to help you. Also, FlightView and DCS Firmware updates are always
available for free on our website: www.gwiz-partners.com.

A Note on Hybrid Rocket Motors

Most Hybrid motors today use Nitrous Oxide and some fuel. When started, the nitrous flows
through an open hole into the combustion chamber. When chamber pressure rises near the
pressure of the Nitrous, this flow slows or stops, causing the burn to slow, chamber pressure go
down, flow resume, etc. This pressure oscillation causes the characteristic sound of a Hybrid.

It also causes no end of havoc for accelerometer based Flight Computers. The quickly changing
thrust generated can confuse these computers. Even though the cycle of thrust-stall-thrust is
faster then the computer’s sampler period, if the sample is taken at the right time, it the computer
will see negative acceleration. The answer used by most makers is to filter the data — smooth it
out, so that impulses of negative acceleration do not pass through.

This works well for most computers. However, DCS can sample at 1000 samples per second.
This is faster then the oscillation period of some hybrids! We have taken great care to allow for
this in our firmware, and the tests we have done so far have worked well. This is a complex
situation though, and we have not had the opportunity to test with all Hybrids on the market. We
recommend that when flying on a Hybrid powered rocket, DCS should be backed up by another
unit known to work well with that brand of Hybrid. We would, of course, welcome all information
you might gather flying DCS on Hybrids, so that we can eventually remove this message.

A Note on Compact Flash Cards

DCS requires a CF card. It will not power-on unless a CF card is present.

Late in testing, we have discovered that Some newer Lexar and CF cards made for Kodak by
Lexar do not work in DCS. We are still investigating why, and will issue a Firmware upgrade
when the problem is discovered and fixed. Until then, we do not recommend that new Lexar or
Kodak CF cards be used in DCS.

! Recording speed can be affected by the quality and age of the Compact Flash card used.
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Limited Warranty and Disclaimer

G-Wiz Partners warrants the G-Wiz DCS Flight Computer to be free from defects in materials
and workmanship and remain in working order for a period of 180 days. If the unit fails to
operate as specified, the unit will be repaired or replaced at the discretion of G-Wiz Partners,
providing the unit has not been damaged, modified, or serviced by anyone except for the
manufacturer.

The G-Wiz DCS Flight computer is sold as an experimental accessory only. Due to the
nature of experimental electronic devises, especially when used in experimental carriers such
as rockets, the possibility of failure can never totally be removed. The owners, employees,
vendors and contractors of G-Wiz Partners shall not be liable for any special, incidental, or
consequential damage or expense directly or indirectly arising from the customer or anyone’s
use, misuse, or inability to use this devise either separately or in combination with other
equipment or for personal injury or loss or destruction of other property, for experiment
failure, or for any other cause. It is up to the user, the experimenter, to use good judgment
and safe design practices and to properly pre-test the devise for its intended performance in
the intended vehicle. It is the user or experimenter’s responsibility to assure the vehicle will
perform in a safe manner and that all reasonable precautions are exercised to prevent injury
or damage to anyone or anything. WARNING: Do not use this device unless you completely
understand and agree with all the above statements and conditions. First time use of the G-
Wiz DCS Flight Computer signifies the user’s acceptance of these terms and conditions

Glossery

Analog — Analog refers to something that is continuously varying, with no discrete steps
involved. Most things in the natural world are analog in nature — The volume of
sound, the brightness of light, etc. We will usually be referring to an “analog
signal”, which is just saying that we are talking about a specific piece of analog
information, like acceleration, air pressure, etc.

ADC - Analog to Digital Converter. This is a chip on the DCS or Daughter board that
accepts an analog signal from a sensor, and converts it to a digital signal the
computer can read. ADCs are rated by the number of bits used in the digital
result of the conversion. The more bits, the smaller the change in sensor output
that can be detected. We try to match the resolution of the ADC with the noise
level of the sensor used, so that we are detecting the most information possible.
DCS uses a 12 bit ADC (with an input range of 0-5vdc) for acceleration, and all
main-board analog inputs, an 8 bit ADC for temperature, and a 24 bit ADC for
Barometric pressure (from which we get between 13 and 18 bits of ‘real’ data,
depending on sample rate).

ANi — Analog Input, on the main board. Numbered from ANO to AN6.

Barometric Pressure — A term used for absolute air pressure (referenced to a vacuum).
Barometric pressure determination is often done for weather forecasting, and
altitude determination.

CF card - Short for Compact Flash card.

Compact Flash card — Fairly small removable memory cards that are commonly used
for storage in cameras and MP3 players. They can be accessed like disk drives
on your computer (using an inexpensive adapter), allowing you to read flight data
directly as a file. They are fairly inexpensive, and hold a lot of data. There are
smaller memory cards out there (SmartMedia, Secure Digital, etc.) but we felt
that the CF card was more secure in the high-vibration environment of a rocket.

CPU - The “Central Processing Unit” of a computer. This is the heart of a computer —
the part that does the work of computing.
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Current — The amount of electricity flowing through a circuit. Using a water hose as an
example, current would correspond to the quantity (i.e. gallons per minute) of
water flowing through the hose. Squeeze the hose (adding resistance) makes
the flow lessen.

Digital — Literally, something that is counted. In modern day usage, it is used to refer to
information that is measured, and presented in an integral form. l.e. number of
grams, altitude in feet, temperature in degrees. Sense this measurement is
given is an integer number of steps of a unit, it is considered a digital amount. As
implied by the example, it is usually used to indicate a normally analog value.
Converting an analog value to a digital number inherently involves a loss of
information — a digital value only changes by steps (1,2,3...) where an analog
value is continuous. The main benefit of digital information is that it can be
understood by computers. Computers can take digital information and
manipulate it in various ways that would be difficult to do with purely analog data
(and analog electronics).

MOSFET-

FET — An electronic “switch” that lets us control high voltage / current flows using
relatively small currents.

Flash — A type of computer memory that keeps its contents when power is removed, but
can be re-written when desired. Writing is usually much slower then reading.

FlightView — The software package provided to communicate with the DCS, and
configure it. It can also load the data files save to Compact Flash during a flight,
and display the data as graphs, or export it in suitable form for other data
analysis software.

Micro-Controller — A single chip computer containing a CPU, Memory, and Peripherals
(ways of communicating with the outside world).

Micro-Processor — A single chip CPU.

Pyro —

Pyro battery -

Pyro port-

Pyro output — “Pyro” is short for pyrotechnic, and refers to burning. In this case, we are
referring to our ability to initiate events (staging, parachutes, etc), generally using
a small electrically initiated pyrotechnic device. The “Pyro” battery is the power
source for initiating the device. The “Pyro Port: or “Pyro Output” is the terminal
on our computer that the device connects to, so the computer can fire it at the
right time. NOTE: This control is simply a matter of “flipping a switch” to connect
the pyro battery to the connected device. It doesn’t have to be actually
pyrotechnic in nature, as long as it can be activated by application of a DC
electrical signal (i.e. powered by the battery).

Sensor — A device that can measure some quantity of real-world data. For example, a
light sensor can measure the brightness of light. A temperature sensor
measures the temperature of the environment. Etc. Most sensors output an
analog signal that corresponds in some mathematical way to the quantity being
measured.

SRAM — A type of computer memory that is fast to read and write, but will loose its
contents when power is removed.

Voltage — The force of electricity flowing through a circuit. Using a water hose as an
example, voltage would correspond to the pressure of water flowing through the
hose. Squeeze the hose (adding resistance) makes the pressure higher.
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Quick-start Guide

Quick Configuration

1. Make Sure that FlightView is installed on your computer, and that you have an available
Serial Port.

a. Insert CD-Rom and open “Install.html|” or go tg http://www.gwiz-
partners.com/DownIoads/install/install.html/ﬁg your computer’s browser.

b. Follow the instructions to install FlightView for your computer.

c. If you will be using the Telemetry base station, you will need to install the USB
drivers. On Windows, these drivers are in your install directory in the
“usbDrivers” folder. When you plug in the base station, Windows will prompt you
for drivers. Do not search the internet, or your system. Elect to tell it where the
drivers are, and point it to this folder (probably C:/Program
Files/GWizViewer/usbDrivers”, but it may be different if you installed it in a
different place). A step-by-step guide for Windows XP s given in Appendix H.
Macintosh users see Appendix F.

d. Make sure you have a serial port available on your computer. If not, you may
need to purchase a USB RS-232 cable. These devices usually have their own
drivers for your computer.

2. Connect Serial Port and Start FlightView

a. Connectthe enclosed ribbon cable to the connecter marked “J6”, making sure
the red side of the cable is on the same side as the number “1” marked near the
connector. See figure 1.

</ Pin 1

Figure 1

b. Connect other end of ribbon cable to a computer directly, or using a Straight
Through cable. Note that this is different than the G-Wiz MC
3. Run FlightView
a. Using the menus, connect to the DCS, then select “Configure”
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