


Dear customer,

We are delighted that you have decided to purchase the PowerBox Champion
SRS power supply from our range.

We hope you have many hours of pleasure and great success with your
PowerBox Champion SRS.

Product description

Here at PowerBox Systems we have developed a new High-End product
designed to provide supreme functionality and security for the demanding pilot.

Present-day requirements obliged us to adopt many new ideas during the
development period: these include our new PowerBUS technology, which is
destined to usher in fundamental changes in the electronic layout of large-scale
models as a whole.

In other respects we have retained proven concepts in further developed form.
For example, the new Champion SRS is fully programmable using a menu
system, controlled with the SensorSwitch and a blue backlit LCD screen; as
usual, all battery-specific and flight-relevant data can be displayed on-screen
after each flight.

The door sequencer function features an integral set-up assistant which makes
it possible to complete the essential set-up procedure in very short order.

Over the last two years developments in serial receiver bus systems have
brought them to the forefront of modern technology, and the new Champion
SRS features these inputs.

The Champion SRS features no fewer than four high-performance voltage
regulators, allowing the use of both HV servos and conventional 6 V types. With
dual security in mind, each pair of regulators can be set to an output voltage of
59Vor74V.

The Servo-Match and Fail-Safe functions have also been expanded: the
software now provides adjustment facilities for all 24 outputs individually,
covering servo centre, travels, fail-safe and hold-mode. Servo reverse is
available with a single button-press.

Five different radio control systems - Spektrum, Futaba, Multiplex, HoTT and

Jeti - can be bound to the Champion SRS, some providing telemetry output of
battery-relevant data. More systems are in preparation.
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Features:

» Door sequencer: six freely programmable outputs with set-up assistant

* PowerBUS: 2 outputs, 16 + 2 channels, compatible with other servo bus
systems

» Servo-Match function: servo centre, end-points and reverse for all 24 servo
outputs

» SRS: Serial Receiver System provides the facility to use receivers with serial
interface: Spektrum DSM2 and DSMX, Multiplex M-Link, Futaba S-Bus, HoTT
and Jeti R-SAT2

* Unrestricted channel assignment for all 24 PowerBox outputs

* Graphic LCD screen with 128 x 64 pixels

» Extremely user-friendly menu-based programming using the SensorSwitch

» Up to 18 channels - depending on the radio control system in use

« Signal amplification and interference suppression for all 24 outputs

» Flight recorder, recording of lost frames, fail-safe events and all battery data

* Variable frame rate, range 12 ms - 21 ms

» Two 16-bit processors for fast, high-resolution signal processing

* 2 x double-regulated output voltages for receivers and servos

» 2 regulated voltage ranges with independent selection facility, 5.9 V or 7.4 V

* Connection facilities for Spektrum, HoTT and Multiplex MSB downlink bus
systems

« Direct transmission of battery voltage and capacity to the transmitter

* Separate voltage and capacity display for each battery

» Minimum value memory alerts the user to voltage collapses

* Large-area heat-sinks for high regulator performance

» Regulator monitoring, regulator error indicator

* Support for three battery types: LiPo, NiMH / NiCd, LiFePo

* Suppression of any servo feedback currents which may occur

-03-



. Telemetry
11. Reset, Updat it (
12. Specification
13.

Dimensions ’
14.

15. Service note
16. Guarantee conditions
17. Liability exclusion




1. Layout, connections

servo sockets

PowerBUS outputs
Spektrum TM1000

Battery sockets socket
USB adapter
socket

RX1 und RX2 inputs
Telemetry

for Futaba, HoTT, M-Link, Jeti {

Sat 1 - Sat 4 inputs for Spektrum ED) SIEEE e BTG

satellites

2. Main screen, data logger

Battery voltage

Min. value indicator
display ‘
e f Total current output,
digital
BYCTATHE . — Output voltage
L Range A und B

Receiver status Current output, Batt 1

and Batt 2, bar graph
Battery capacity

Key:

* Battery voltage indicator: Shows the exact battery voltage for both batteries,
digitally and as bar graph

* Receiver status: This item shows which receivers are delivering a signal. Jeti
and HoTT are exceptions: this item shows which receiver is currently active.
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 Battery capacity: Shows the residual capacity of the batteries in digital and
bar graph form.

e Minimum value indicator: The row of white pixels in the bar display
represent the lowest voltage which occurred during the flight. If the minimum
value is significantly lower than the actual voltage, this may indicate unsuitable
or defective batteries.

* Total current output: Displays your model’s actual current drain.

e Output voltage: Voltage display for both power circuits A and B.

e Current output, Batt. 1and Batt. 2: Current output of the two batteries in bar
graph form.

The RF-Flight Recorder display is accessed by briefly and simultaneously
pressing buttons | and Il on the SensorSwitch:

RF - FLIGHT RECORDER
ST FRAMES
1

HOLDS
7]

Antenna Fades:

- Spektrum, Futaba, M-Link:
This item displays the lost data packets for the individual receivers.

- HoTT and Jeti:
This item displays the number of switching events between the receivers.
Lost Frames:

This value shows how many occasions none of the connected receivers was
able to supply a valid data packet.

Holds:
This value is incremented when none of the connected receivers is able to

supply a valid signal for a period longer than 250 ms. When this occurs, the
servos move to the Hold or Fail-Safe positions stored in the backer.
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The Power-Flight Recorder display can be accessed by briefly and
simultaneously pressing buttons | and Il on the SensorSwitch a second time:

POMER - FLIGHT RECORDER
URLLE ER :

This Flight Recorder enables you to monitor all data relating to current
and batteries.

- Min. Voltage: This is the lowest value to which your battery voltage fell
during the flight.

- Max. Current: The highest current which was drawn from each battery
during the flight.

- Consumption: This item shows the energy consumed since the system was
last switched on. The value is
erased when you switch the system off.

Note: it is extremely rare for the maximum current and / or energy consumption
of both batteries to be identical. In fact, the discrepancy is proof that the backer
exhibits “genuine redundancy”, i.e. it contains two systems which work
entirely independently of each other. Although we go to great lengths to match
the integral regulators accurately to each other, there are always minor
manufacturing tolerances in the components, hence the difference. Only
non-redundant systems drain the batteries equally.

-07-



3. Initial steps
a) Installation notes

The four mounting holes in the base plate of the PowerBox Champion SRS
are fitted with rubber grommets as standard. The Champion SRS should be
mounted on a surface which is not subject to serious vibration, using the
retaining screws supplied in the set. Although all PowerBox products are
designed to be highly resistant to vibration, you should still avoid attaching the
backer to thin GRP or CFRP surfaces.

The internal card packaging can be used as a template for installing the
SensorSwitch. The SensorSwitch should also be installed at a point where
vibration is low. The GRP fuselage sides of a powered model aircraft are not
suitable for this, as they suffer from severe vibration. The appropriate area
should be stiffened with a piece of plywood 2 to 3 mm thick; 20 to 40 mm of
wood round the switch is generally sufficient to stiffen the GRP fuselage side.
Gluing the plate to the GRP material helps to absorb the vibration, and also
provides plenty of “meat” for the switch retaining screws.

The Info Display should also be installed at a point where vibration is low — and
ideally in a position where it can be seen clearly. The Info Display does not
need to be left permanently in the model, as the Champion SRS also functions
when the unit is not connected. The only point to note is that the Info Display
can only be plugged in again when the main screen is displayed - not the menu.
All you have to do is ensure that it can be plugged into the main unit when you
are using the system.

Connect the SensorSwitch, the Info Display and your batteries to the
PowerBox. The Champion SRS features unrestricted output mapping. This
means that you can assign any function to any of the output. For this reason you
should not connect the servos until later - see point 3d.
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b) Switching the PowerBox on, the menu system

The method of switching on and off is very simple, and effectively prevents the
system being switched on or off accidentally. This is the procedure: locate the
SET button on the SensorSwitch and hold it pressed in until the centre LED
lights up red. Now press the two buttons | and Il in turn: the backer is now
switched on. The procedure for switching off is exactly the same: hold the SET
button pressed in, wait until the centre LED lights up red, then switch off by
pressing buttons | and Il in turn.

Your PowerBox stores the last switched state. This means that the backer
stays off if it is switched off using the SensorSwitch. Once switched on, the unit
can only be switched off again using the SensorSwitch. Any intermittent
contacts or interruptions in the power supply circuit cannot cause the backer to
be switched off.

The menu system for all PowerBox devices is as simple as possible, and
generally self-explanatory:

- Hold the SET button pressed in for a few seconds to access the menu
system.

- Use the SET button to select the menu point you wish to use.

- Buttons | and Il are now used to move the cursor up or down, and to change
values once a menu point has been selected.

- Pressing the SET button again leaves the menu point.

c) Setting the receiving system to be used

The first requirement is to define the receiving system. If this setting is not
selected, the subsequent functions, settings and assistants only work in a
restricted manner.

Switch the PowerBox on as described above. Hold the Set button pressed in
for a few seconds, and the menu system appears. Select the RX/TX
SETTINGS point; the first point in the TX-SYSTEM menu enables you to select
your radio control system:

OSITIONS
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Spektrum DSM2 and DSMX:

If you select Spektrum DSM2 or DSMX, the additional menu point BIND now
appears. Whether you select the DSM2 or DSMX option depends on your
transmitter type - not on the satellites connected to the system. For example, if
your transmitter operates on DSM2, but the satellites are DSMX types, select
DSMz2 at this point (for example, this applies to all Spektrum modules fitted to
MC-24 transmitters).

Now connect your satellites, and select the BIND menu point; at least three
satellites must be connected. Even if two of three satellites were to fail in flight,
SRS technology allows the PowerBox to continue to function correctly with
just a single satellite.

All satellites connected to the system now flash, and can be bound to the
transmitter.

The following systems are connected to inputs RX1 and RX2 using the
three-core patch-leads supplied in the set:

Futaba S-BUS:

Set the receiver or receivers to “Normal Mode” - not “High-Speed Mode”.
If you are using the R7008SB receiver it is particularly important to set Output 8
to S-Bus, and to use this output. Do not use the S-Bus2 output! Naturally the
receiver's S-Bus2 socket can be used for Futaba telemetry accessories.

Multiplex M-Link:

The MPX receiver or receivers must be set to “Digital Output”. This can be
selected using the Multi-Mate device or a USB adapter (Multiplex or PowerBox
USB interface) and a PC. The software required for this is called “Multiplex
Launcher”, and is available as a free download from the Multiplex website. You
should also set the fail-safe time to Os; this is important if you wish to use two
receivers, as it ensures a fast switch-over if signal loss occurs.

SJ HoTT:

If you wish to use a HoTT receiving system, the SUMD signal must be activated
at the receiver. Use the SmartBox or the transmitter’'s Telemetry menu to set
“CH OUT TYPE: SUMD OF 16”.

“OF” means that the receiver switches the SUMD signal off if signal loss
occurs. The SRS system detects this within a few milliseconds, and switches
over to the second receiver. If you intend to use only one receiver, you can also
set FS or HD.
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Jeti Duplex:

Connect two R-Sat2 satellites directly to RX1 and RX2. One satellite is
operated as “Clone”, the other as “Normal”. The following settings have proved
effective in practice:

- Output Mode: Computed

- Signal Fault: off

- Signal Fault Delay: 0.5s

- Output period: 24ms (if you are using 12 to 16 channels, set this to 28ms)
- PPM 8, 9, 12, 16, according to your transmitter / transmitter module

d) Setting the battery type
It is essential to set both the battery type and the capacity of the batteries you

intend to use, otherwise accurate battery monitoring will not be possible. You
will find this set-up point in the POWER/TELEMETRY menu:

EMISTR
ACITY
OUTP

THGE
0 UT UOLTAGE E

TELEMETRY SYSTEM: DEMM

- CHEMISTRY: Select one of the three battery types: LiPo, NiMH or LiFePo

- CAPACITY: Select the capacity of your batteries at this point. The backer
is reset to this value when you carry out a Reset after
recharging the batteries.

e) Setting the output voltage

The Champion SRS is fitted with a total of four independent high-
performance voltage regulators. In order to guarantee 100% redundancy,
these are linked together in pairs. You can select the output voltage of each of
these regulator pairs A and B. For example, it is possible to set an output
voltage of 7.4 V for regulator pair A, and 5.9 V for regulator pair B. This feature
makes it possible to connect a mixture of HV servos and normal servos to the
PowerBox Champion SRS. The markings A (red) and B (black) on the case
cover indicate which outputs are assigned to range A, and which to range B.
The Output Mapping function provides a comprehensive means of assigning
the appropriate output voltage to particular functions.

Note: the PowerBUS outputs are also assigned to voltage range A and voltage
range B.
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f) Channel assignment, output side

As already mentioned, the outputs of the PowerBox Champion SRS can be
assigned in any way, without restriction. This means that particular functions or
channels can be assigned to any of the 24 outputs. The menu point where this
is carried out is entitted OUTPUT MAPPING:

QUTPUT FUHCTION

00 B0F BRS
70 BT EER
PETEETE

This menu displays a graphic image of the outputs. You can use the cursor to
move through the outputs in order to select the one you wish to assign.
Pressing the SET button at a selected output highlights the FUNCTION field,
where you can select the signal to be assigned to this output. Pressing the SET
button again highlights the FAIL field, and pressing the SET button a third
time causes the cursor to move back to the Outputs field.

Key to the different displays for the outputs:

Cursor, or selected output

Free output, not yet assigned

Assigned channel, output switches to Hold when fail-safe is
triggered

Assigned channel, output switches to saved fail-safe position
when fail-safe is triggered

Note: Output Mapping provides enormous scope for individual arrangements.
By default most of the outputs are pre-defined, as this minimises the amount of
set-up work that has to be carried out. You will find a list of pre-defined outputs
on the next page.
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The following set-up facilities are provided:

- FUNCTION:

* DIRECT 1 ... 18:

Depending on your radio control system, you can output channels 1 — 18
(Futaba) directly, i.e. as they arrive from the transmitter.

Example: the right-hand landing flap is programmed to channel 9 at your
transmitter, and you want to connect the landing flap servo to output D. Move
the cursor to the OUTPUT D field, and confirm your choice with the SET
button. Set DIRECT 9 under FUNCTION. The servo connected to output D
now outputs channel 9 from your transmitter 1 : 1 - unless Servo Matching
has been carried out on this channel.

= DS-OUT 1... 6:
If you select one of these functions, the output is linked to the door sequencer.
You can select which wheel door or which valve is controlled by which door
sequencer output without any restriction, but we always recommend that you
make use of the Door Sequencer Assistant, which determines the output
assignment as shown below.

- FAIL:

= FS:
If there is a complete loss of signal at all receivers connected to the system,
this output runs to a previously determined position. See Point 6. for
information on defining this position.

* HOLD:
If there is a complete loss of signal at all receivers connected to the system,
this output remains in the last known valid position.
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By default, or after you have RESET the OUTPUT MAPPING, certain outputs
are pre-defined in order to reduce the amount of set-up work the user is
required to carry out. The door sequencer functions are assigned to the outputs
listed below, but only if the door sequencer Assistant has been invoked.

If you wish to re-assign an output after setting up the door sequencer, this
generally presents no problems, as the changes do not affect the door
sequencer settings.

Default output assignments:

ﬁ
m
L/

() (@) (@rm)
(P

(
(=) ) () v ) (CF)[Ce)
Irw1”rm| [ (B
(VO|CsO)|Co)Cr)|Ce)|Co))CaD

Note:

O

- After a Reset the fields outlined in black are assigned as shown below:
- Fields outlined in red are assigned as shown below, but only if the Sequencer
Assistant has been used:

M | free A Direct 5 / VALVE sequencer
N Direct 10 B R.H. wheel door
O Direct 4 © L.H. wheel door
P Direct 4 D Direct 8

Q Direct 4 E Direct 8

R Direct 11 [ Nosewheel door
S Direct 7 G Direct 2

T Direct 7 H Direct 2

U free | free

\ Direct 6 J Direct 9

W | Direct 6 K Direct 3

X Direct 1 L Direct 3
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g) Using the Door Sequencer Assistant

The Setup Assistant significantly simplifies the set-up procedure for the door
sequencer function. The Setup Assistant is not a second door sequencer;
instead its purpose is to define the Tasks in the door sequencer to match your
requirements, i.e. the information you enter. Because of this it is also possible
at any time to expand or alter the retract or wheel door functions after you have
completed the Setup Assistant procedure.

The Setup Assistant guides you through the settings: on-screen instructions
describe everything that you have to do. These instructions simply provide
supplementary information which cannot be supplied by the PowerBox itself
simply due to the size of the screen.

Preparation:

- The radio control system is set up correctly, and all the other control surfaces
move properly.

- Do not connect any servos or valves to the door sequencer at this point.

- Assign a transmitter switch to a vacant channel, and set up servo travel for
that channel to the standard range of -100% to +100%. If you are using a
Futaba system, it is also possible to use DG1 or DG2.

- If you intend to use pneumatic valves, please ensure that there is adequate
pressure in the system throughout the programming procedure to avoid
interruptions and other problems.

Access the PowerBox’s Door Sequencer menu, and select the SETUP
ASSISTANT point. You will now see the following screen display:

MOUE GERR SWITCH
TO TEACH CHANHEL

» up

DOMH

At this point the Champion SRS learns which switch is to be used: the unit
automatically detects the appropriate channel when you operate the transmitter
switch you have assigned for the retractable undercarriage. The double arrow
on the screen should move from the UP line to the DOWN line. If your retract
switch operates in the wrong “sense”, change it by reversing that output at the
transmitter.
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