Engineering e

Pointing the Way to Solutions!

BI Ue P0|nt ( Technical

DMX DC Motor Driver Board woisso

o
Overview
The DMX- (Servo) Motor controller allows DC motors to A oy
be controlled over a standard DMX system. The board A St T | : .-,r._.gi

may be configure to drive the DC motor simply as

a variable speed, reversible motor or with the addition
of a position feed back potentiometer, to create a
powerful servo motor controller for accurate positioning
purposes.

The DMX- (Servo) Motor controller will drive DC motors rate at up to 24V at 5Amp
continuous current. The DMX module requires 2-DMX consecutive channels that may
be set using on-board address switches. The module also incorporates a ‘local’ control
option for setting up control and the ability to include end travel limit switches.

Connections and Controls

DMX IN-OUT

Connection to a standard DMX network via 5-pin XLR connector. A termination resistor is
provided on the board if this is the last device on the network. ("Ter" jumper). Insert a jumper
over this 2-pin connector if this module is the last device on the DMX network.

Motor Connection (+/-)
Connection to the DC motor. Positive(+) and Negative (-)

Motor Power Supply
Maximum rating is 24V DC at 5A continuous (shipped as standard with a 10A fuse)

Electronics- Board Power Supply
A power supply must be separate from the motor power supply used. Requires 9-12V
DC at 250mA to operate the on-board control electronics.

Limit Switches. (Emergency Stop / E-Button)

If require, connect limit switches to this terminal. The terminal is active with switch closure

and will disable the motor drive amplifier output until the switch short is removed. Connect multiple
limit switches in parallel. (Switch Common and Normal Open contact connections)

Feed Back Potentiometer

For servo use, connect a 10K linear potentiometer to these contacts- center contact to the
potentiometer wiper. The ‘Local Set’ potentiometer allows the module to be controlled without
a DMX signal being present.

M-S switch
Set the S/M DIP switch-(3) to the S position for servo action or to the M position for variable
speed, reversing motor control operation.
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L-R switch
Set the L/R DIP switch-(2) to L position for control using the on-board potentiometer and to the R
position for control via the DMX network.

DMX Signals

The controller expects to receive 2 consecutive bytes. In Motor mode, the first byte represents the
motor speed and direction: 0 would be full speed reverse, 255 full speed forwards and 127 (or
thereabouts) no motion. Byte 2 enables or disables the motor drive amplifier. Channel 2 must
be > 127 to enable the amplifier.

In Servo mode, byte 1 represents the set position for the servo: 0 fully anticlockwise, 255 fully
clockwise. Byte 2 enables or disables the motor drive amplifier. Channel 2 must be > 127 to
enable the amplifier

Motor Operation

Set the DMX Board base address (1-511), the M-S switch to M and the L-R switch to R.

Connect to the DMX network and set channel 1 to midway (Example: value 127) an channel 2 to a
value less than 127. Switch on the power supplies to the controller- the motor should not move. Increase
Channel 2 to 200. The motor should start to hum and maybe rotate very slowly. The speed and
direction of rotation of the motor may now be controlled by the values on channel 1. If the motor does not
respond, make sure you have nothing connected across the Limit Terminals, there is a valid DMX control
signal and the board base address is set correctly.

For Local board operation, any incoming DMX signal is disregarded and the motor speed / direction
is controlled only by the on-board Local potentiometer and remote Limit switches.

Status LED's

+5V: Power supply present.

DMX / Limit: No suitable DMX signal present or Limit switch contacts close.

PWM - A and B: Visual indication of the PWM drives levels. (Speed control ON)

Trip: Current has exceeded board power (about 20Amps)- board will remain inactive until reset.

Address-Settings Block

DMX Module Address-

The DMX DC Motor base address for the module is set within the range of 1 to 511 using the
on board DIP switches. Set the appropriate DIP switch to the ON position and add the values to
determine the base address. The DMX Motor module expects the two control channels to be at
The base address and base address+1 positions in the DMX packet. The motor board base
address is read continuously.

DIP Switch ~0

Switch Position B ON A >3
(ON or OFF) o

ON SO

® =

i OFF @ =

Switch Number 123456 7 89101112 * w5

o R

Switchvalue — P> X T I p N A0 B W O N @ o
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Connections
Overview
12 VvDC
Board Power
Potentiometer Connection
Feed Back .
Limit -
- W+ switches +
E-Sto
P Top View
Logal Et’>oe|1rd =
ontro :
Potentiometer [SESESIESSEE I : BoaLrg g'?tus
------- 14 "_!ll 1 i:_lllllz E +5 VDC
e -mmeas DMX / Limit
| R il G et PWM-B
Reset—> HEHHEHH =) J P i ol e T 'IF')r\i/;\)IM-A
ution - = S YT T :
41 3 s
DMX Network A ciea, (@) &) h
Board | — =z
Termination s -
Jumper .""El[l r63v 220056
' ) Motor
= T Fuse
+
| 4 il
XLR- 5PIN XLR- 5PIN M- M+
Connector Connector D C M otor
DMX OUT DMX IN
(Female) (Male) DC Motor Power
Supply
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POWGI’_ Two (2) Power supplies are required.
Connection The board electronics power supply must be
separate from the motor power supply used.

Wall Plug Power Supply
9-12Vdc @ 800 mAmp

o Board Electronics
Power Connection__
Board

Electronics
Supply

Board Power
Connections

Motor Power Supply size determined
by motor power requirements needed

Wall Plug Power Supply

Note:
Motor 1-24VDC at5Amp DO NOT exceed the 5 Amp
( Maximum Rating ) motor current load, or the
Supply board could be damaged
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( Optional 9 Servo Control / Feedback Option )
Potentiometer and ; Optional
Limit Switch Potentiometer Rotary Potentiometer
Connection —
Feedback _+‘ 3

Terminal —Q .

Limit Switch
Terminal

i Optional
" Slide Potentiometer

Optional
Limit Switches
(Emergency-Stop)
(Wired in Parallel)

Linear Slide

Trigger Lever (L)Ivn?Irt Over Limit
Switch-2 Safety Stop
Limit
Switch
Over
Limit
Switch-2

Limit
Switch
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NOTE:
Motor P DO NOT exceed the 5 Amp
Connection _4gs

motor current load, or the
board could be damaged

Connection

Right Angle
Gear Motor

DC Motor
6 VDC at 2 Amp

Clockwise
Rotation (CW)

[ CounterClockwise
Rotation (CCW)

Speed Control
0-100%
NOTE:

Some motor types may be reversed when connected to the controller, CW=CCW, CCW=CW
Rotation, reversing the motor wire leads A to B and B to A (M+/ M-) may correct rotation reversal.
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DMX Network
Setup - 5 Pin
e — :
T - ;
Overview —————
USB | K s P boman, [
PORT PR
USB to DMX I .
Interface “w | I S e i |
,_'5;3 — Computer \ Control Software
< -OR-- == (VSA)
usB p - - 1w
Cable A~ OR -_.-u\:_: 1
Computer i | “ A\
. | t_'::.-:J
5-Pin (M) XLR v —— M/
Connector USB Cable USB =
PORT
DMX - XLR DMX - XLR
Cables Cables
5-Pin (M) XLR
Connector
To Next DMX
Device in Network
5-Pin (M) XLR
Connector
' 5-Pin (F) XLR
Connector
Motor Board
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DMX Network

Setup - 5 Pin P
Overview [ e i
I_llw'k I MLt | :
USB to DMX  &°"""*" T
Interface | J A e i |
uf_:’g —a—- Computer \ Control Software
uss - OR -, —— (VSA)
Cable A\ - OR - —y
Computer| gt |
5-Pin (M) XLR e —— _%_;,,
Connector USB Cable uUsSB

PORT

DMX - XLR
Cable

Devices
ey oniorr | e
Clos:rZ.Apé)llca(ljtlons Power DMX- DC DMX - XLR
udio Board, Subpl
Lights, Special FX pply | Motor Board Cable
TRM Jumper -
% OFF -
Connection s ;
Wires DMX- 8 Ch L
Relay Board - i

Power
Supply

5-Pin (M) XLR
" 5-Pin (F) XLR Connector

TRM Jumper . Connector 5-Pin (F) XLR
+% ON Connector
(Last Device On Network)
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Board Address

DMX - Values DIP Switches
(Addressing )
16+32 = 48

©o0
z z

Switch Position B oN
(ON or OFF)
wore. fulnlelefelelalelelalala

Switch Number 12 3456 7 89101112

Switch Value — - X T < b N b E’@

The DMX base address for the Motor Controller Board is set within the range of 1 to 511 using the on board DIP
switches. Set the appropriate DIP switch to the ON position and add the values to determine the base address. The
module expects the two control channels to be at the base address and base address+1 positions in the DMX packet,
the base address is read continuously on the Motor Controller Board.

Setting the base address of DMX DC Motor Channel Outputs

Add the value of the address DIP switches set to the ON position to calculate the base address.

Example: DIP switches 8 (valuel6) and 9 (value 32) set to ON position, the base address is now 48, (16+32) this
setting is used to determine the starting address output of Channel-1, the next Channel needed would be address
49 for Channel-2 (Base address = 48, (16+32) + next channel (+1) =49, Channel 2 = 49)

NOTE: The Motor Board uses a 12 Position DIP switch block. Use caution when setting the addressing as the Switch
Numbers do not relate to the standard DMX 512 value chart. Use actual Switch Value to calculate addressing.

L-R switch
DIP switch set to L position for control using the on-board potentiometer and to the R position for control via the

standard DMX network protocol. A
B ON

ojufelalofofolalfulaln

SW-1 1 23456 7 89101112
Not Used x < IN PwokR N
—> =N OO@N%Q%

M-S switch
DIP switch se to the S position for servo action or to the M position for variable speed, reversing motor controi.

B ON

ojulalalalufalalofulaln

1 2 3456 7 89101112
Copyright © 2010 Blue Point Engineering, - I,}_\ NN P WOPR N

All Rights Reserved oN b % a1

4 o )

.
(

o J
Custom Equipment, Unique Electronic Products N
. . . Phone (303) 651-3794 (MST)
L Blue Point Engineering www.BPEsOlutionscom




BI Ue POInt ( Technical || T
Engineering s

Pointing the Way to Solutions!

DMX DC Motor Driver Board

(

o
DMX Signal Overview On-Board s
Motor Mode Motor Control & HLT T :
Potentiometer '-'l‘*”"“"”" RS T O T
In Motor Mode: (DMX) 2 i) H-.-.-. & &
Byte-1 represents the motor speed and direction:
Value O would be motor full speed reverse (CCW)
Value 255 motor full speed forwards (CW)
Value 127 ( + or - depending on motor type) NO motor motion.
Byte- 2 enables or disables the motor drive amplifier. (DMX Mode) Power ,
Channel 2= greater than 127 to enable the amplifier (Motor ON). Supply [ +
Motor Mode: DMX Control Mode = DIP Switch - 2 Set to R Position M-1 | M+
DMX Control Mode= MOTOR
+ + + +
Byte-1 Motor Speed 1|SSF|/°< Faster Slow| Neutral |Slow Faster »123(;/;
Channel-1 ™5 e 010127 (+/-) | 127 (+/-) | 127 (+/-) to 255
rHotor ccw STOP cw
cEYte2 .| 0to 127 Motor Power OFF - 128 to 255 Motor Power ON
Motor Mode: Manaul Control Mode = DIP Switch - 2 Set to L Position
Motor Controlled by On-Board Potentiometer Rotation
Manual Control Mode= MOTOR
Motor Speed Full g—Faster _Slow Neutral Slow _ Faster g ||
Potentiometer | POT- Left Rotation Center POT- Right Rotation
Motor Rotation CCw STOP CW
NOTE: Some motor types may rotate / drift at Stop value 127, add + or - value to stop motor. A. .,A
Some motor types may be reversed, CW=CCW, CCW=CW Rotation, reversing the R
motor wire leads A to B and B to A (M+/ M-) may correct rotation reversal. HBI ‘B
( 1]
Rotation |
Right Angle
, Gear Motor
CW CCW ’ 12 VDC at 5 Amp
\ 3lue Point Engineering,
\_ its Reserved )
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EXAMPLE: Motor Control - DMX
Motor Operation

Set the DMX DC motor module to a base address, (value 1to 511) the M-S DIP switch(3) to M
position and the L-R DIP switch(2) to R position.

Connect controller to the DMX network and start DMX software control program / control console.
Set DMX channel 1 to midway (value 127) and DMX channel 2 to a number less than value 127.

Switch on the two power supplies to the Controller and Motor, the motor should NOT move.
Increase DMX channel 2 to a new value of 200. The motor should start to hum and rotate very
slowly. The speed and direction of rotation on the motor may now be controlled by the different
value levels on channel 1. If the motor does not respond, make sure you have nothing connected

across the Limit Switch wire terminal, there is a valid DMX signal and the DMX base address is set
correctly.

For On-Board Operation (local), any incoming DMX signal is disregarded and the motor speed and
direction is controlled only by the Local on-board potentiometer and remote Limit Switches / E-Stop
if connected to DC motor controller.

DMX Control Software - Virtual Slide Channel Controller

"255 3 ey e b e e e e e M e e e e |
A

o

127 —
120—

=
=t
-
>

<> 2-HO|Fo=IH— D

Motor Power ON
Motor Power OFF

Motor Speed / Direction Control
Channel 1:
Value 0 would be motor full speed reverse (CCW)
Value 127 ( + or - depending on motor type) NO motor motion.
Value 255 motor full speed forwards (CW)
Channel 2: must be greater than 127 to enable the amplifier (Motor Power ON).

<4—PT-HD|o
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[ DMX Signal Overview

Servo Mode 300 Degrees of position control - Left / Right

DMX Signals
The DC Motor controller expects to receive 2 consecutive bytes to operate correctly.
Clockwise (CW) D

( bytel-Position, byte 2- Motor ON / OFF)
CounterClockwise (CCW)(
Byte- 2 enables or disables the motor drive amplifier (Power).

In Servo Mode:
Byte-1 represents the set position for the servo:
Channel 2 must be greater than 127 to enable the amplifier (Motor Power ON).

0 = Fully CounterClockwise Position
255= Fully Clockwise Position
127= Center Position

Servo Control Mode= MOTOR
Byte-1 Motor LEFT | Center | RIGHT
Channel-1 | Position < >
Value |0to 127|127 (+/-) | 127 to 255 {—
Byte-2 |Vvalue- 0 to 127 Servo Motor Power OFF
Channel-2 [] Value- 128 to 255 Servo Motor Power ON
i - Motor
0: ' S Gearhead
" DC Motor

Left

L4

0.’
300 ¢
0 *255

A\
<

O ‘Q’%O

DMX DC Motor

Controller
s OI\/Iuottpourt 300 Degrees
Shaft of Control

_ Full Left to Full Right
Rotary Potentiometer

— Attached directly to DC
Motor Output Shaft

10K Ohm Potentiometer
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EXAMPLE: Motor Control - Servo Mode
Servo Motor Setup Overview Motor
- Gearhead
= it |
" DC Motor

L

Potentiometer Shaft
connected to Motor
Output Shaft

Potentiometer =

Shaft Position Feedback
to Controller Board

Slip Coupling
between motor

output shaft and

\ potentiometer
Rotary

Potentiometer

10K Ohm Linear Pot

Slip Coupling for over travel and

D M X D C |\/| 0] t or potentiometer / motor shaft

\/
alignment correction
Controller !ﬁ
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EXAMPLE: Motor Control - Servo Mode

Servo Operation

Set the DMX DC Motor base address M-S DIP switch(3) to S and
the L-R DIP switch(2) to R.

Connect DC Motor board to the DMX network and start a DMX control software.
Set DMX Channel 1 to (position center) value 127 and DMX Channel 2 to a

value of 125 (motor power OFF).

Setup the Potentiometer to the Servo Motor Output Shaft (see example on servo motor setup)
Connect a 10K ohm linear feed back potentiometer to the 3-way terminal block on board. The feed
back potentiometer must be physically driven by the motor / mechanism you are controlling and
incorporate a slip coupling in case of over travel by the motor or connected mechanical assembly.

The servo will give approximately 300 degrees of control- if this is less or more than you

require, you will need to include appropriate gearing into your equipment to give this amount

of rotation. Linear potentiometers may also be use. For long-term usage, we recommend a high quality
feed back potentiometer with a high mechanical cycle rating. You can expect approximately only
25,000 cycles with standard carbon type potentiometers before servo position errors start.

Make sure power supplies are turned OFF, Connect the electronics (Board) power supply and the DC
motor power supply.

Warning:

Before connecting the motor supply, keep in mind you have a 50/50 chance of having the
motor wire (M+/ M-) connections reversed. Make sure you can disconnect the motor power

supply quickly to stop any motor rotation!

Switch on the two power supplies to the controller and motor. The motor should NOT move.
Increase DMX Channel 2 value to 200. The motor should start to hum and rotate until the feed back
potentiometer value set from DMX Channel 1 matches the exact set point value you set earlier
(example - 127). If the motor continues to move, switch OFF the power and reverse the motor

connections. (M+ / M-)

To move the motor to a new position and hold, change the control values on DMX Channel 1 to different
values (0-255) this should cause the servomotor to move to these new positions values and hold.

If the motor does not respond, make sure you have nothing connected across the Limit Switch terminal,
there is a valid DMX control signal and the DMX Motor board base address is set correctly.

Center
Servo Control Mode= MOTOR 127 Servo Motor
Values
Channel-1| Motor | | FFT | Center | RIGHT
127 (+/-) | Position « > Right
Value 0to 127 | 127 (+/-) |127 to 255

Channel-2 |vaues O0to 127 Servo Motor Power OFF

J/
\

127 128to 255 Servo Motor Power ON )
\_ Copyright © 2010 Blue Point Engineering, All Rights Reserved "255
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EXAMPLE: Motor Control - Servo Mode
DMX Control Software - Virtual Slide Channel Controller

(

"255 bel b e el el e el bl e el b e bel e |
A

o

127 —
120—

-
=
&

P T-HO|-o

< HO|Fo—1—PD

Motor Power ON
Motor Power OFF

Motor Position Control
Channel 1:
Value O would be servo motor full left position and hold

Value 127 ( + or - depending on motor type) servo motor at center position and hold.
Value 255 motor full right position and hold.

Values between 1 and 254 will move the servo motor to various positions left and
right of center position and hold until new position value command is received.

Channel 2: must be greater than 127 to enable the amplifier (Motor Power ON).

Set new values on DMX Channel 1 to move the servo motor to different positions and hold.
Try new values on DMX Channel 2 to 126 to Power Motor OFF / 128 + for motor Power ON.

Value
1tol26

Value
128 to 254
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L Blue Point Engineering

(
Controller _
Power Connections / Setup
Supply-12vDC Rotary Motor
—— Limit Switch
/ Terminal
-— (Emergency Stop)
Rt s TG
R e T
TR Rl Some motor types can rotate in
ok - = the wrong direction CW or CCW
o E 5 & W s when power is applied. Reversing
1Bt etk {4 the motor wire leads A to B and B
: g [ [F 25| S to A may correct rotation reversal.
— Motor / Power
DC Motor
Motor Power
M- M+
Supply-12 vDC| A 12 VDC at 5 Amp
Right Angle
Gear Motor '
SNl - ot £ Copyright © Azl?lé)igﬁltgeRg\f/ggineering,
Optional
CCW = CWe=z LimitpSwitches
Over Limit Over Limit (Wired in Parallel)
Switch-1 Switch-2 Emergency Stop
E- Stop E- Stop
\
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Controller Connections / Setup
Power Linear Motor
_ —— Limit Switch
Supply 12VDC E- StopTerminal
-4 § ' o ;
R STRT T
E - : Emergency Stop
e MR @ & & Button
. L | : —-t
— Motor / Power
Motor Power —wiTvs
Supply-12 VDC
Over Drive
Protection
(Emergency Stop) /
Internal In / Out
Limit
Switch-2 /
_ Optional Internal -
Limit Switches — Limit
(Wired in Parallel) Switch-1
(Emergency Stop)
OF:/er Drive {', . Llneal’ AC'[U atOI’
rotection =
A DC Motor
' 12 VDC at 5 Amp
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Controller |+
Power
Supply-12vDC

Connections / Setup
DC Motors

RS TR T

Motor Power
Supply-6 VDC M-{ | M+

DC Motors
6 VDC at 2 Amp

Motc

1-Ar Wy
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Motor Rotation Control with Limit Switches

(

12 Volt DC +V RED Wire
Controller
POWER

BLACK Wire

DC Motor

Controller
12 Volt DC _
MOTOR BLACK Wire
RED Wire -
POWER +V
M M+
le_lt ¢ NO NC Micro Switch "
Switch < Lever Syle ire
Moving Lever
Out = Switch ON [
IN = Switch OFF

C C
Limit Limit

C, COM = Common Connection Switch switch

NO = Normally Open Connection
NC = Normally Closed Connection

NC

Limit
Switches
NO (2)

COM

Wire

| DC Motor

/ ¢ Band
AXE e AT C Orentation CW 12 Volt -~
1 CCW Rotation Maggn(;? rIcltlac?tor
Diode ®—curent  Schematic Rotation
(6-10 Amps) Flow  Diode Icon
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L Limit Switch Logic <
Diode LU
C
Limit
Switch -A 5
DC Motor
Controller
Rotation _ Limit Limit Switch Logic does not
Rotation Switch-B require the controller board to
witch- manage the limit switch actions.
DC Motor NC C This Limit Switch Logic operates
Diode independently of any control.

Limit switches are used to stop a motor when it rotates to a specific location or has moved a connected
mechanical device to a specific point and / or stops the motor from causing damage to itself or the
attached mechanical device being moved. When limit switches are operational, the motor can rotate
CW or CCW between the two limit switches. The limit switches are wired in the normal closed
configuration (NC) allowing electricity to pass through to the motor.

Example: Motor is rotating left (CCW) and hits limit switch-A. Limit switch-A has now been
de-activated, (Turned OFF) the motor has stopped rotating to the left (CCW), no power is going to the
motor now. The motor can no longer move CCW. To move motor to the right (CW) rotation the diode
on Limit Switch -A now must conduct current past the open switch to allow the motor to power back on
and start motor rotation to the right (CW). The connected diode takes the place of the open switch,
allowing current to flow one way now, bypassing the open switch. When the move right (CW)
command is transmitted by the controller board, motor will move CW, since diode is completing the
circuit needs to power the motor. As the motor moves away from the activated limit switch - A, the
switch is reset to the normal closed position, allowing current to flow back through the switch, bypassing
the diode now and re-setting the switch for the next hit limit action. The same event will occur for Limit
Switch-B when hit and deactivated. Diode act as a one-way street allowing selected voltage polarity to
pass through only, while blocking biased polarity voltage from passing through. This action prevents
electrical shorting between the limit switch connections, as the motor controller reverses power between
positive and negative voltage to the motor.

Limit Switch Logic Limit NC Trigger
) . Motor Switches
Switch A [ Switch B | gtatus (2) ON / OFF
ON ON CCwor CW, COM
OFF ON NOTE:
Diode CW Limit Switches are wire as a Normal Closed connection
(NC). Power will flow through the switch until it has been
N OFF activated to the Open position (NO). On open position
0O - CCW :
Diode NO power will flow to the connected DC Motor.
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Emergency Stop of DC Motor Rotation

Controller
POWER

BLACK Wire

12 Volt DC +Vi RED Wire

EMERGENCY
sSTOP 5, b

Limit Switch
Wire Connection

Emergency
Stop Motor Button

MOTOR o
POWER e

12 Volt DC BLACK Wire
+V

DC Motor

12 Volt DC
Permanent

CCcw Magnet Motor

Rotation c

Rotation
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Notes / Worksheet:

DMX DC Motor BOARD NO;
DMX DC Motor BOARD Application;

Output Application

.. _E'!umr:rm' T e L
.- TR

| . Er‘ a8 &
; ¥:

5
]
-
5
1
2
1
|
7
i %
L Wigrd Davicks Hegs o8 WG4
=

) o 1

TRM = (ON /OFF) Addressing |Value oFfF onN
SW-2
SW-3
SW-4
Addressin SW-5
9 SW-6
B ON SW-7
afolelsjoalolelolelalol SW-S
12 34567 89101112 SW-10
XTI prNMo PWOEN SW-11
onN A~ E SW-12
Addressing

DMX Position

Copyright © 2010 Blue Point Engineering, All Rights Reserved

G J
(" Custom Equipment, Unique Electronic Products N

. . . Phone (303) 651-3794 (MST)
L Blue Point Engineering wwwBPEsolutionscom




Blue Point
Engineering

C Worksheet W)

www.BPEsolutions.com

Pointing the Way to Solutions!

DMX DC Motor Driver Board

.
(

4 . . )
Setup / Application Worksheet:
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