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Foreword

The DMR-201 Interface board is a general purposd-eatures include both "Mixed" and "Tank" style

Dual-Channel Radio-Control interface providing steering modes, Switched or Proportional outputs,

proportional motor speed control from a Radio and an Advanced Failsafe system that can bring the

Control Receiver. system to a safe state. In addition, the unit
implements a Dead-band areas on both centre and

The unit utilises microprocessor technology to full stick positions and Signal Validation and

implement solid features designed for use in RobofRejection routines for noise immunisation.

Control Applications and general purpose High-

power Radio Control projects. It exists as a stand- Please read this instruction manual carefully before

alone interface that connects directly to the PWM operation and retain this document for further use.

servo-outputs of a Radio-Control Receiver and is

specifically designed to be used with the range of

4QD's motor speed controllers.
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1. Installation

The DMR-201 Interface board
connects directly to the outputs of a
Radio-Control Receiver. The "CH1
SPEED" input should connect to the
Receiver output that corresponds to
forward/reverse and the "CH2
STEER" input should be connected
the steering output. Connection to tk
Left and Right Motor Controllers

DMR-101 Interface

Ignition Connections

Red & Blue

should be made using standard 6-wi L
connectors. The Interface board is 5
compatible with 4QD's "PRQO", "NCC )
and "4QD" speed controllers.
Please check your connections befo 3.
powering up any devices!
4,
DMR-201 Interface Board [viewed from above]
- Left Controller
Failsafe Mode Jumper Inhibit Jumper I *Note that the
OOO00O
. |
" Interface derives St
. " Ignition Connector/Jumper .
CH1 "SPEED! Red & Blue when wired its power from the
RC- Gnd [BLACK] .
RC +Ve [Red] host controller's
RCUP  [WhtiYel] m Toooooa] pot top (output pins o
CH2 "STEER" 1| 4) connections. :
RC- Gnd [BLACK] m EEm®EE The ynit will not
RC +Ve [Red] . .
RCIP [Wht/Vel] = operate if there is
mE- no power to the
- 2 controllers or the
Ignition connection
Steer Mode Jumper  output Mode Jumper is not made.
Right Controller
7!
2. Jumper Settings
The DMR-201 features a number of settings that c2n1 Failsafe Mode Jumper 8!

be chosen by linking or opening pins with
removable jumpers on the Printed Circuit board. linked Low SENS mode FT = 490mS
removed High SENS mode FT = 30mS
When making changes to these jumpers is it wise to
take great care so not to damage the board. It is al$@e built-in failsafe system can be set to allow
recommend that you ground yourself by touching agither 30 Milli-seconds or 0.5 Seconds "Wait" for a
exposed area on an earthed appliance before  valid signal to be received before activating the
handling. Please ensure that jumpers are firmly in Fajlsafe mode. Under normal circumstances this
place before powering up. jumper should beemovedo enable the Failsafe
system to react to invalid input signals due to noise,
The unit has been designed to operate in its safestransmission loss and damage as quickly as possible.
mode without any of the jumpers linked; in case of However, in particularly noisy environments, or in
damage or excessive vibration. cases where the Failsafe may cause annoyance, its
sensitivity can be reduced by setting the Fail-mode
Jumper.

6. Safety Considerations

The DMR-201 Interface board implements low-
voltage microprocessor technology to control
unlimited user-defined loads. The potential for the good practise NOT to switch off the transmitter
development of hazardous conditions is therefore during operation as this commonly produces an
great and the following safety recommendations
should be adhered to fully.

Safe Operating Procedure

BEFORE powering up check the correct
order of input connections fully.

BEFORE use check the unit for damage.
DO NOT use the device if any connections
are open-circuit or damaged.

ALWAYS use the same power supply for
BOTH motor controllers and if possible use
identical controllers for both channels.
Minimise noise and the possibility of
connection failure by using short and
properly terminated connection cables.

Do not twist wires together.

DO NOT make connections while the system
is powered up. RC control requires signals to
be synchronised and the input signal may be
misinterpreted.

DO NOT connect LED's or other 1/O devices
to the interface board. The unit is designed
for use under minimal power supply power
arrangements and any user modifications
may cause the device to either stop
functioning, or even worse, produce an
unstable output that may oscillate out of
control.

DO NOT touch the circuit while in

operation. This may have adverse effects on
performance.

DO NOT allow the unit to get wet and
observe the operating temperature
specifications.

Dual Channel RC Interface Instruction Manual

Note:
Any experienced Radio Control user will know it is

undefined output which will be reacted too until the
failsafe activates. We also recommend that the
Receiver is powered up and signals checked before
applying power to the motor controller although this
is not critical.

Moreover, it is always best to operate potentially
dangerous machinery with great care. Minimise risk
by removing the possibility of danger until
confidence is achieved. As an example, if using this
unit with a vehicle make sure the wheels are off the
ground until the interface has been setup correctly.

As a final recommendation, it is always best to use a
master Failsafe system such as a battery isolator or
other mechanical switch to ensure ultimate safety.

Page 9
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3. Calibration

Please make sure that the unit is operating in
"PWM" mode before attempting to calibrate.

3.1. Aligning Stick Centre position

The DMR-201 Interface board requires calibration

To align, set the "STEER" stick to centre point then
slightly adjust the offset on the "SPEED" stick to
command both motors to run at a low fixed speed.
Following this, adjust the "STEER" offset until both
motors run at EXACTLY the same speed. If you are
testing on a vehicle, it should go in a straight line

before use as does any other Radio Control systernce calibrated. Finally, reset the"SPEED" stick

Manual calibration can be made by adjusting the
joystick offset on the radio-control transmitter until
the centre points align.

The transmitter stick offset should be adjusted unti
the interface board gives zero output and the
reversing signal is off. The DMR-201 features

offset to give Zero output at centre position.

To make sure that the motor controller's "Gain"
controls have no effect you should them to the
maximum (See Controller Manual) value while
calibrating the Steering offset. It is also wise to test
the motors run at the same speeds throughout the

implementation of a small Dead-Band area that willange of the "SPEED" stick displacement.

"Round-Off" input when the input signal is around
the centre point. This makes finding Centre positio
much easier and when reached the output will
appear to "Lock" to Zero. This Dead-Band area

3.4 Mixed Steering Gain Adjust

The amount of effect one channel has on the other in

however is very subtle and has virtually no effect otfMixed" steering mode is entirely a product of the

control.

3.2. Scaling the Output for Maximum
Resolution

To maximise the use of the available resolution
given by the Interface unit the maximum and
minimum stick positions should be calibrated. This
can be achieved by adjusting the “Controller Gain”

amount of stick displacement made by the "STEER"
channel. To allow "Hands On" control and setup of
the Steering gain its magnitude must be altered at
the transmitter end of the system. Most Transmitters
include a "Gain" control to allow the ratio between
stick displacement and output to be adjusted. It is
recommended that this be adjusted while operating
the vehicle to attain a "Feel" for the control
characteristic. Since the user may wish to alter this

(See motor controller manual) to be just above E__.<<:__m in operation, the Interface does not allow the

speed when the stick position is at its maximum.
Using this method forces the controller input to
match exactly the interface output over the full-

steering ratio to be set at a "Fixed" ratio.

range. You should select Tank style steering mode

to calibrate this to ensure the effects of mixing do
not interfere. Full details regarding configuring the

host motor controller's “Gain Control” can be found

in the relevant motor controller manual.

3.3 Mixed Steering Alignment

When the device is operating in "Mixed" steering
mode, any misalignment of the transmitter stick

offsets may cause the vehicle to veer off to one side

when commanded to go forward only. You should
adjust the offset on the "STEER" stick to ensure

both motors run at the SAME speed throughout the

range of the Forward/Reverse Stick.

Page 6
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4. Performance Specifications

4.1 Stick Position to Output Transfer

Characteristic It is common for transmitter-receiver combinations

to give greatly inconsistent outputs depending on
The DMR-201 Interface board implements Dead- factors such as environmental noise, battery life and

band areas both at the centre and peak of the contf#in@! strength. Non-linear regions in the control
range. This is to ensure that when the unit is curve have been added to prevent such factors from

commanded to either "Stop" or go at "Full Speed", Significantly degrading performance. Common

the output will follow regardless of inconsistencies Problems that are resolved by this method include
in the control signal. In very sensitive systems such€ inability to completely stop the motor or reach

as those employing high-speed motors this methodU!l speed. See the specifications for details on the
guarantees that output will not drift around these actual values used.

dead-band areas provided the centre-zero calibration

has been made previously.

LINEAR REGION

STICK MAX
f STICK CENTRE
~ STICK MIN
STICK "GAIN"
STICK "OFFSET"

DEAD-BAND AREA THRESHOLD FOR SWITCHED MODE

In practise the output from the unit will "Dither". If
the receiver command position is between two steps
The DMR-201 utilises Digital Sampling to monitor in the transfer staircase then it is normal for the unit
the inputs from the receiver in Real-time. The PWMo oscillate between steps on the output. If the
output is also digitally derived and is therefore ~ command position is nearer to one step than the
limited to a finite number of steps known as the other the output will still oscillate between the two
"Resolution”. Under most circumstances the effect§ut the average time spent next to the closest step
of a "Staircase" between minimum and maximum Will be the greatest. Since the Interface responds
stick positions can be ignored. This may however isickly, these oscillations are fast and the
noticeable in very high-speed applications. "Staircase" effect is virtually "Ironed Out".

4.2 Digital Proportional Control
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