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 Interface Instruction M
anual

C
ontents

-F
eatures

.
.

.
.

.
.

.
.

3

-S
pecifications

.
.

.
.

.
.

.
3

1
Installation.

.
.

.
.

.
.

4
-W

iring the S
ystem

.
.

.
.

.
4

-B
oard C

onnections
.

.
.

.
.

4

2
Jum

per S
ettings

.
.

.
.

.
4

-F
ailsafe M

ode
.

.
.

.
.

.
4

-S
teer M

ode
.

.
.

.
.

.
5

-O
utput M

ode
.

.
.

.
.

.
5

-Inhibit
.

.
.

.
.

.
.

5
-Ignition

.
.

.
.

.
.

.
5

3
C

alibration.
.

.
.

.
.

.
6

-C
entre A

lign
.

.
.

.
.

.
6

-C
ontroller G

ain A
djustm

ent.
.

.
.

6
-M

ixed S
teering M

ode A
lign.

.
.

.
6

-M
ixed S

teering M
ode G

ain.
.

.
.

6

4
P

erform
ance S

pecifications,
.

.
.

7
-Input-O

utput R
esponse

.
.

.
.

7
-P

roportional C
ontrol.

.
.

.
.

7

5
F

ailsafe O
peration

.
.

.
.

.
8

6
S

afety C
onsiderations.

.
.

.
.

9

7
T

roubleshooting.
.

.
.

.
.

10

T
he D

M
R

-201 Interface board is a general purpose
D

ual-C
hannel R

adio-C
ontrol interface providing

proportional m
otor speed control from

 a R
adio

C
ontrol R

eceiver.

T
he unit utilises m

icroprocessor technology to
im

plem
ent solid features designed for use in R

obotic
C

ontrol A
pplications and general purpose H

igh-
pow

er R
adio C

ontrol projects. It exists as a stand-
alone interface that connects directly to the P

W
M

servo-outputs of a R
adio-C

ontrol R
eceiver and is

specifically designed to be used w
ith the range of

4Q
D

's m
otor speed controllers.

F
eatures include both "M

ixed" and "T
ank" style

steering m
odes, S

w
itched or P

roportional outputs,
and an A

dvanced F
ailsafe system

 that can bring the
system

 to a safe state. In addition, the unit
im

plem
ents a D

ead-band areas on both centre and
full stick positions and S

ignal V
alidation and

R
ejection routines for noise im

m
unisation.

P
lease read this instruction m

anual carefully before
operation and retain this docum

ent for further use.

F
orew

ord
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*N
ote that the

Interface derives
its pow

er from
 the

host controller's
pot top (output pins
4) connections.
T

he unit w
ill not

operate if there is
no pow

er to the
controllers or the
Ignition connection
is not m

ade.

T
he D

M
R

-201 features a num
ber of settings that can

be chosen by linking or opening pins w
ith

rem
ovable jum

pers on the P
rinted C

ircuit board. 

W
hen m

aking changes to these jum
pers is it w

ise to
take great care so not to dam

age the board. It is also
recom

m
end that you ground yourself by touching an

exposed area on an earthed appliance before
handling. P

lease ensure that jum
pers are firm

ly in
place before pow

ering up.

T
he unit has been designed to operate in its safest

m
ode w

ithout any of the jum
pers linked; in case of

dam
age or excessive vibration.

2.1
F

ailsafe M
ode Jum

per

lin
ke

d
Low

 S
E

N
S

 m
ode F

T
 =

 490m
S

re
m

o
ve

d
H

igh S
E

N
S

 m
ode F

T
 =

 30m
S

T
he built-in failsafe system

 can be set to allow
either 30 M

illi-seconds or 0.5 S
econds "W

ait" for a
valid signal to be received before activating the
F

ailsafe m
ode. U

nder norm
al circum

stances this
jum

per should be rem
o

ve
d

 to enable the F
ailsafe

system
 to react to invalid input signals due to noise,

transm
ission loss and dam

age as quickly as possible.
H

ow
ever, in particularly noisy environm

ents, or in
cases w

here the F
ailsafe m

ay cause annoyance, its
sensitivity can be reduced by setting the F

ail-m
ode

Jum
per.

11

1.
Installation

T
he D

M
R

-201 Interface board
connects directly to the outputs of a
R

adio-C
ontrol R

eceiver. T
he "C

H
1

S
P

E
E

D
" input should connect to the

R
eceiver output that corresponds to

forw
ard/reverse and the "C

H
2

S
T

E
E

R
" input should be connected to

the steering output. C
onnection to the

Left and R
ight M

otor C
ontrollers

should be m
ade using standard 6-w

ay
connectors. T

he Interface board is
com

patible w
ith 4Q

D
's "P

R
O

", "N
C

C
"

and "4Q
D

" speed controllers.

P
lease check your connections before

pow
ering up any devices!

Radio-Control Receiver

Ignition Connections

Red &
 Blue

D
M

R-101 Interface

Left C
ontroller

D
M

R
-201 Interface B

oard [view
ed from

 above]

IG
N

IN
H

CH2CH1

FLM

S
T

T
/A

47K

47K

100K

100K

100K

4K
7

4K
7

10K

10K

47K

47K

330K

330K

100K –+

R
C

- G
nd [B
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E
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R
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V

e  [R
ed]

R
C
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    [W

ht/Y
el]

R
C

- G
nd [B
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C

K
]

C
H

2 "S
T

E
E

R
"

R
C

 +
V

e  [R
ed]

R
C

 I/P
    [W

ht/Y
el] F

ailsafe M
ode Jum

per
Inhibit Jum

per

Ignition C
onnector/Jum

per
R

ed &
 B

lue w
hen w

ired

R
ight C

ontroller

S
teer M

ode Jum
per

O
utput M

ode Jum
per

2.
Jum

per S
ettings

P
age 9

D
ual C

hannel R
C

 Interface Instruction M
anual

T
he D

M
R

-201 Interface board im
plem

ents low
-

voltage m
icroprocessor technology to control

unlim
ited user-defined loads. T

he potential for the
developm

ent of hazardous conditions is therefore
great and the follow

ing safety recom
m

endations
should be adhered to fully.

S
afe O

perating P
rocedure

1.
B

E
F

O
R

E
 pow

ering up check the correct 
order of input connections fully. 

2.
B

E
F

O
R

E
 use check the unit for dam

age. 
D

O
 N

O
T

 use the device if any connections 
are open-circuit or dam

aged.
3.

A
LW

A
Y

S
 use the sam

e pow
er supply for 

B
O

T
H

 m
otor controllers and if possible use 

identical controllers for both channels.
4.

M
inim

ise noise and the possibility of 
connection failure by using short and 
properly term

inated connection cables. 
D

o not tw
ist w

ires together.
5!

D
O

 N
O

T
 m

ake connections w
hile the system

 
is pow

ered up. R
C

 control requires signals to 
be synchronised and the input signal m

ay be 
m

isinterpreted.
6!

D
O

 N
O

T
 connect LE

D
's or other I/O

 devices 
to the interface board. T

he unit is designed 
for use under m

inim
al pow

er supply pow
er 

arrangem
ents and any user m

odifications 
m

ay cause the device to either stop 
functioning, or even w

orse, produce an 
unstable output that m

ay oscillate out of 
control.

7!
D

O
 N

O
T

 touch the circuit w
hile in 

operation. T
his m

ay have adverse effects on 
perform

ance.
8!

D
O

 N
O

T
 allow

 the unit to get w
et and 

observe the operating tem
perature 

specifications.

N
ote:

A
ny experienced R

adio C
ontrol user w

ill know
 it is

good practise N
O

T
 to sw

itch off the transm
itter

during operation as this com
m

only produces an
undefined output w

hich w
ill be reacted too until the

failsafe activates. W
e also recom

m
end that the

R
eceiver is pow

ered up and signals checked before
applying pow

er to the m
otor controller although this

is not critical.

M
oreover, it is alw

ays best to operate potentially
dangerous m

achinery w
ith great care. M

inim
ise risk

by rem
oving the possibility of danger until

confidence is achieved. A
s an exam

ple, if using this
unit w

ith a vehicle m
ake sure the w

heels are off the
ground until the interface has been setup correctly.

A
s a final recom

m
endation, it is alw

ays best to use a
m

aster F
ailsafe system

 such as a battery isolator or
other m

echanical sw
itch to ensure ultim

ate safety.

6.
S

afety C
onsiderations
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n 
th

e 
In

te
rf
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e 

to
 a

vo
id

 d
am

ag
in

g 
it.

 T
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s
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 d
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e 
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m

 b
y 
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in
g 

th
e 
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nt
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lle

r
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G
N

IT
IO

N
" 
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W
he

n 
th

e 
un

it 
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 p
ow

er
ed

 u
p 

it 
w

ill
 lo

ad
 th

e 
ju

m
pe

r
se

tti
ng

s 
an

d 
th

en
 c

on
tin

ue
 o

pe
ra

tio
n 

in
 th

e 
 m

od
e

de
fin

ed
 a

t s
ta

rt
 u

p.
 If

 th
e 

ju
m

pe
r 

se
tti

ng
s 

ch
an

ge
du

rin
g 

no
rm

al
 o

pe
ra

tio
n 

(m
ay

be
 d

ue
 to

 e
xc

es
si

ve
vi

br
at

io
n 

ca
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in
g 

th
e 

he
ad

er
s 

to
 fa

ll 
ou

t)
 th

e 
ch

an
ge

s
w

ill
 b

e 
ig

no
re

d 
un

til
 n

ex
t t

im
e 

th
e 

in
te

rf
ac

e 
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st
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te

d.

A
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o 
no

te
 th
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e 
"F

ai
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e 

to
 r
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ta

rt
 th

e
in

te
rf
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e 

an
d 
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e 

ju
m

pe
r 

se
tti

ng
s 

w
ill
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o 
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 w
he

n 
th
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 a
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.

A
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 c
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e 
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m
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e 

w
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le
 p
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d
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et
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g 
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e 
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N

H
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m
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r 
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y 
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r
m
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ch
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e 
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m
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s 
w
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 c
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.
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C
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P
lease m

ake sure that the unit is operating in
"P

W
M

" m
ode before attem

pting to calibrate.

3.1.
A

ligning S
tick C

entre position

T
he D

M
R

-201 Interface board requires calibration
before use as does any other R

adio C
ontrol system

.
M

anual calibration can be m
ade by adjusting the

joystick offset on the radio-control transm
itter until

the centre points align. 

T
he transm

itter stick offset should be adjusted until
the interface board gives zero output and the
reversing signal is off. T

he D
M

R
-201 features

im
plem

entation of a sm
all D

ead-B
and area that w

ill
"R

ound-O
ff" input w

hen the input signal is around
the centre point. T

his m
akes finding C

entre position
m

uch easier and w
hen reached the output w

ill
appear to "Lock" to Z

ero. T
his D

ead-B
and area

how
ever is very subtle and has virtually no effect on

control.

3.2.
S

caling the O
utput for M

axim
um

R
esolution

T
o m

axim
ise the use of the available resolution

given by the Interface unit the m
axim

um
 and

m
inim

um
 stick positions should be calibrated. T

his
can be achieved by adjusting the “C

ontroller G
ain”

(S
ee m

otor controller m
anual) to be just above full-

speed w
hen the stick position is at its m

axim
um

.
U

sing this m
ethod forces the controller input to

m
atch exactly the interface output over the full-

range. Y
ou should select T

ank style steering m
ode

to calibrate this to ensure the effects of m
ixing do

not interfere. F
ull details regarding configuring the

host m
otor controller’s “G

ain C
ontrol” can be found

in the relevant m
otor controller m

anual.

3.3
M

ixed S
teering A

lignm
ent

W
hen the device is operating in "M

ixed" steering
m

ode, any m
isalignm

ent of the transm
itter stick

offsets m
ay cause the vehicle to veer off to one side

w
hen com

m
anded to go forw

ard only. Y
ou should

adjust the offset on the "S
T

E
E

R
" stick to ensure

both m
otors run at the S

A
M

E
 speed throughout the

range of the F
orw

ard/R
everse S

tick.

T
o align, set the "S

T
E

E
R

" stick to centre point then
slightly adjust the offset on the "S

P
E

E
D

" stick to
com

m
and both m

otors to run at a low
 fixed speed.

F
ollow

ing this, adjust the "S
T

E
E

R
" offset until both

m
otors run at E

X
A

C
T

LY
 the sam

e speed. If you are
testing on a vehicle, it should go in a straight line
once calibrated. F

inally, reset the"S
P

E
E

D
" stick

offset to give Z
ero output at centre position.

T
o m

ake sure that the m
otor controller's "G

ain"
controls have no effect you should them

 to the
m

axim
um

 (S
ee C

ontroller M
anual) value w

hile
calibrating the S

teering offset. It is also w
ise to test

the m
otors run at the sam

e speeds throughout the
range of the "S

P
E

E
D

" stick displacem
ent.

3.4
M

ixed S
teering G

ain A
djust

T
he am

ount of effect one channel has on the other in
"M

ixed" steering m
ode is entirely a product of the

am
ount of stick displacem

ent m
ade by the "S

T
E

E
R

"
channel. T

o allow
 "H

ands O
n" control and setup of

the S
teering gain its m

agnitude m
ust be altered at

the transm
itter end of the system

. M
ost T

ransm
itters

include a "G
ain" control to allow

 the ratio betw
een

stick displacem
ent and output to be adjusted. It is

recom
m

ended that this be adjusted w
hile operating

the vehicle to attain a "F
eel" for the control

characteristic. S
ince the user m

ay w
ish to alter this

w
hile in operation, the Interface does not allow

 the
steering ratio to be set at a "F

ixed" ratio.

3.
C

alibration

P
age 7

D
ual C

hannel R
C

 Interface Instruction M
anual

4.1
S

tick P
osition to O

utput T
ransfer

C
haracteristic

T
he D

M
R

-201 Interface board im
plem

ents D
ead-

band areas both at the centre and peak of the control
range. T

his is to ensure that w
hen the unit is

com
m

anded to either "S
top" or go at "F

ull S
peed",

the output w
ill follow

 regardless of inconsistencies
in the control signal. In very sensitive system

s such
as those em

ploying high-speed m
otors this m

ethod
guarantees that output w

ill not drift around these
dead-band areas provided the centre-zero calibration
has been m

ade previously.

It is com
m

on for transm
itter-receiver com

binations
to give greatly inconsistent outputs depending on
factors such as environm

ental noise, battery life and
signal strength. N

on-linear regions in the control
curve have been added to prevent such factors from
significantly degrading perform

ance. C
om

m
on

problem
s that are resolved by this m

ethod include
the inability to com

pletely stop the m
otor or reach

full speed. S
ee the specifications for details on the

actual values used.

S
T
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K

 M
A

X

D
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A
D
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A

N
D
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R

E
A

S
T
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 "O
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S

E
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S
T
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 "G
A

IN
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LIN
E

A
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G
IO

N

T
H

R
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S
H

O
LD

 F
O

R
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W
IT

C
H

E
D

 M
O

D
E

S
T

IC
K

 M
IN

S
T

IC
K

 C
E

N
T

R
E

4.2
D

igital P
roportional C

ontrol

T
he D

M
R

-201 utilises D
igital S

am
pling to m

onitor
the inputs from

 the receiver in R
eal-tim

e. T
he P

W
M

output is also digitally derived and is therefore
lim

ited to a finite num
ber of steps know

n as the
"R

esolution". U
nder m

ost circum
stances the effects

of a "S
taircase" betw

een m
inim

um
 and m

axim
um

stick positions can be ignored. T
his m

ay how
ever be

noticeable in very high-speed applications.

In practise the output from
 the unit w

ill "D
ither". If

the receiver com
m

and position is betw
een tw

o steps
in the transfer staircase then it is norm

al for the unit
to oscillate betw

een steps on the output. If the
com

m
and position is nearer to one step than the

other the output w
ill still oscillate betw

een the tw
o

but the average tim
e spent next to the closest step

w
ill be the greatest. S

ince the Interface responds
quickly, these oscillations are fast and the
"S

taircase" effect is virtually "Ironed O
ut".

4.
P

erform
ance S

pecifications


