Dragon OSD Manual
Software version 4.6 (28 Nov 2007)
Board revision 1.0
Manual revision 2.0 (30 Nov 2007)

0.0 Changes

Version 4.6 to 4.5
1 Satellite screen now comes up after unsetting home
Version 4.4 to 4.5
1 Changed menu updating to be more responsive
1 Fixed vertical adjustment in SAFEZONE
Version 4.1 to 4.4
1 Added new menu item MAHMULT
Added new menu item AMPMULT
Added new menu item SAFEZONE.
Added new menu item VOLT1LOWARN
Fixed some issues in the home heading calculations
1 Version 4.3 was pulled due to bugs
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1.0 Introduction

The DragonOSD began as an open sourced OSD project that is fully featured,
with innovative design, and high quality graphics. Some of the more
interesting features of this OSD are:-

Flight logging i GPS tracks can be downloaded and viewed in Google Earth
Autopilot i can be set to fly the plane home automatically

Home indicator 1 will always indicate the direction back to launch site

mAh meter i will give an indication of mAh consumed

Open sourced i the user can modify the firmware

Blank screen 1 you can turn off all on screen display for video purposes
High resolution i through the use of the highly-acclaimed BOB-4 OSD

Of course, the OSD will also perform all the other standard functions such as
the display of heading, altitude, time elapsed, battery voltage(s) and so on.
The DragonOSD board itself is about 18g without the CR2032 battery, and
together with the BOB-4SG it comes up to about 25g. This does not include
the current sensor either.

While you can probably just plug the DragonOSD in and just fly with it, you
stand to get the most out of the device if you understand the various functions
and the hardware interfaces. That is the purpose of this document, to
familiarize you with the various aspects of the DragonOSD.

2.0 Power supply

Maximum supply voltage: 16V (recommended 7.2V)
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Minimum supply voltage: 6V

The DragonOSD was designed to run off a 2S or 3S Lithium-Polymer battery.
As such the input filtration capacitors have been rated at 16V. Exceeding this
voltage will likely cause the input capacitor (tantalum) to blow.

There are two regulators on the RTF modules, an onboard 3.3V one, and an
outboard 5V one. What this means is that these regulators will dissipate the
difference of voltage times the current drawn. So, for example if the BOB-4SG
module is drawing 80mA, and the supply voltage is 11.1V, the 5V regulator
will be dissipating:-

(11.1 - 5)V * 0.08A = 0.488W

On the other hand, if your supply voltage is 7.2V, this dissipation now
becomes:-

(7.27 5)V *0.08A = 0.176W

What we can learn from this is that it is better to power the DragonOSD from
as low a voltage as possible and 2S would be ideal and will result in the
minimum heat dissipation and power wastage. In fact, with this current
version, the out-board 5V regulator can only dissipate 250mW safely,
meaning that running the board off 11V will likely result in an overheating
condition and is not recommended. Consequently, it is recommended that this
revision of the DragonOSD be run off a 2S supply. If you wish to run this off
3S, it will require a beefier regulator (and likely bigger) but is a relatively
simple modification. If you would like to do this, please contact me for more
information. Bear in mind that the DragonOSD was originally conceived as
running from a dedicated battery, separate from the battery that runs the ESC
and motor.

The DragonOSD board itself draws about 40mA, while the EB-85A GPS
module draws between 40mA to 80mA depending on which phase it is in.
Once the satellites are locked in, it tends to drop to around 40mA. This will
yield a quiescent current of around 80mA for both the DragonOSD and the
GPS module. The BOB-4 draws around 100mA according to their datasheet.
This will yield a combined current draw of about 180mA under normal
operating conditions.

Note that one of the voltage sensors is internally connected to the supply for
the DragonOSD board. In other words, it will indicate the battery voltage being
supplied to the board. If you are using just one battery for everything, this will
mean that the voltage will appear twice on the display.

2.1 Battery for GPS module back-up memory

There is a socket for a CR2032 onboard the DragonOSD board. This is used
to maintain the memory on the GPS module after everything has been
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powered down. The EB-85A will gain a lock much faster (in the order of 10 to
15 seconds) from a warm start, compared to a cold start. If you would like to
benefit from this fast start, then you can insert a CR2032 coin-sized 3V
battery into the battery holder.

3.0 Other Requirements

Apart from the power supply, there are several other things you will need to

get the OSD fully up and running. These are a receiver with a spare channel
to control the functions of the OSD, a current sensor (more about this later),

inter-connecting cables between the receiver and the DragonOSD (3-cables
minimum), and cabling for the video in/out.

(Figure 1) Cable for connecting DragonOSD to receiver

Additionally, for proper implementation of the autopilot in failsafe mode, you
will require a receiver that has programmable servo positions in failsafe mode.
An example of this might be the JR SPCM receiver series.

Note also that all the servo signals run on a 3.3V logic level, which should be
okay with the majority of the servos (Futaba uses 2.5V, JR uses 5V).

3.1 Guidelines for mounting of the DragonOSD

For proper operation of the DragonOSD, there are several guidelines that one
should follow. This is in order to ensure minimal interference to the more
sensitive electronics. In general:-

Keep the video transmitter well clear of the GPS module

Keep the video transmitter well clear of the receiver and antenna
Keep the BOB-4 as far as possible from the GPS module

Keep the camera away from the receiver and antenna

Keep the DragonOSD away from the receiver if possible
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Based on this:-

The GPS and be close to the receiver and antenna
The video transmitter can be close to the camera

The camera can be close to the DragonOSD

The ESC can be close to the camera and DragonOSD
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As there are quite a number of additional cables to account for the control
lines, one should also take care to:-

Use twisted cables where possible

Use clip-on chokes for groups of cables

Keep the servo and control cables as a group, away from the receiver
Keep all cables as short as possible

Keep ESC cables away from the video cables if not shielded
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4.0 DragonOSD board connections

The DragonOSD board has a number of headers and there are also some
connections that need to be made for proper operation.

As can be seen from the photo above (Figure 2), there are 11-headers, and
some other connections. The headers are:-

Left top group of three (from top to bottom) - Outputs
Aileron-2 output to servo (optional)

Aileron-1 output to servo (can also be applied to rudder servo)
Elevator output to servo

Left bottom group of four (from top to bottom) - Inputs
Aileron-2 input from receiver (optional)

Control channel from receiver

Elevator input from receiver



