
  
AN MEC COMPANY 

www.AutomationControlsGroup.com  Page 1 of 6 
931-537-3950 © Automation Controls Group, an MEC Company Rev 071204 

UniDrive Smart Conveyor Control (SCC) Guide to Installation and Use  

 

User Interface

 

1. Motor Connection   
2. Smart Input/Output (I/O)  
3. DC Power Input Connector 
4. Blown Fuse Indicator 
5. Replaceable 5A Fuse 
6. Potentiometer for Speed Control 
7. Diagnostic LEDS 
8. Function Control Switches 
9. Sensor Connector 
10. Downstream Cable Connection Jack 
11. Upstream Cable Connection Jack 
12. Mounting Plate/Heat-sink 
13. Cover  

Organization

 

This guide is organized in three sections.   
The first section is General Notes which apply regardless 
of the configuration of the conveyor.  The numbers from 
1  13 correspond to the features listed on the User In-
terface to the left and to the illustration above.   
The second section is the Quick Start Guide.  The letters 
from A  G provide specific instructions on how to set up 
the UniDrive Motor and SCC control board for applica-
tions commonly encountered in unit handling conveyor 
systems. 
The third section is Diagnostic and Troubleshooting 
Notes related to use of the indicator LEDs on the board 
for troubleshooting purposes. 
If you need additional assistance, call 931-537-3950.
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General Notes

  
(Critical notes are marked with ! , important notes are 
marked with * ) 

1. The Motor is provided with a pre-wired cable as-
sembly.  Do not disassemble.  If the cable is dam-
aged and on-site repairs are required, the wiring se-
quence is (from position 1 on the left through position 
8 on the right): Green, Gray, Blue, Violet, Yellow, 
Brown, Red, Black.  
!Use of extension cables may cause permanent 
damage and will void the warranty.  

2. Smart Inputs and Outputs (I/O) (4 position con-
nector supplied) 

2.1. Smart Inputs (Positions 1 & 2) can be either NPN 
or PNP based on Switch 2 (Second from the top) 
however all inputs to the board must be of the 
same type.   

2.2. Smart Outputs (Positions 3 & 4) are PNP regard-
less of the condition of Switch 2. 
*If the smart I/O is not being used, leave the connec-
tor in place to avoid accidentally shorting the pins. 

3. Power Connection 
3.1. Position 1 (on the left) is for + DC between +22 

and +28 VDC.  While there is some polarity protec-
tion on the board it is not fool-proof, so it is impor-
tant to make this connection correctly.  
*The function control switches are only read at 
power-up, so make the power connection after all 
other connections are in place. 

3.2. Position 2 (on the right) is for the DC Ground.  
!This input is not fused. Connecting +DC to this 
position followed by shorting another pin to ground 
may cause catastrophic damage to the control.  
*When adjacent zones are operating from separate 
power supplies it is highly recommended that the 
DC grounds (only) be connected.  

4. Blown Fuse Indicator  see Diagnostic Notes. 
5. Replaceable 5A fuse  Replace with Littelfuse part 

number 0454 005. 
6. Speed Control Potentiometer  Fully clockwise 

the speed is limited to 275 RPM.  Fully counter-
clockwise the speed will be approximately 55 RPM. 
Intermediate speeds can be selected by turning the 
pot appropriately. 

7. Diagnostic LEDs  see Diagnostic Notes. 

8. Function Selector Switches  Specific instructions 
for Switches 3 and 4 are included in the Quick Start 
Guide. Switches 1 and 2 always function as follow:  

8.1. When Switch 1 is Off the motor rotates counter-
clockwise for forward motion. On sets the forward 
direction as clockwise. 

8.2. When Switch 2 is Off the Smart Inputs and the 
Sensor Input must be NPN type connections. On 
will set the Smart Inputs and Sensor Input to func-
tion as PNP type.   
*The Smart Outputs are always NPN type. 
*Switches are read only at power-up, so if you 
need to change the functionality of a zone; discon-
nect power, set the switch and then reconnect 
power.  
*Off is to the left, On is to the right. 

9. Sensor Connector (3 position plug provided)  The 
first position (left-most) is the ground connection for 
the sensor, the second position is for the input from 
the sensor and the third position is the +VDC power 
to the sensor, fused for 0.2 Amps.  
!This fuse is not replaceable.  Use of this output for 
any purpose that requires more than 0.2 Amps will 
blow the fuse and permanently disable this output.  
!If the sensor is mounted on non-conductive equip-
ment, such as a plastic slide, be certain to ground 
the body of the sensor to provide for non-
destructive discharge of static electricity. 

10. Downstream Cable Connection Jack  Install a 4-
wire or 6-wire modular phone cable (only the 4 cen-
ter connections are used) for connection to an adja-
cent downstream SCC board. 

11. Upstream Cable Connection Jack  Plug the 4-
wire or 6-wire modular phone cable from the adja-
cent upstream SCC into this jack. 

12. Mounting Plate  For mounting the control assem-
bly to the conveyor frame using two ¼ bolts.  
!If mounting on a curve use washers between the 
mounting plate and the conveyor frame to assure that 
the mounting plate is not distorted, causing damage 
to the enclosed printed circuit board assembly. 

13. Cover  This cover is designed to prevent inciden-
tal damage to the control by foreign objects. It is 
neither waterproof nor dustproof.  
*Removal of the cover will void the warranty.  
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Quick Start Guide

  
This section is organized with instructions for how to use 
the SCC and UniDrive Motor in the most common con-
figurations. Connections and set up for the following op-
erating modes are described below:  
Section A  Standard Zero Pressure Accumulation 
(ZPA) Transport Zone.  
Section B  Fast Zero Pressure Accumulation (ZIP) 
Transport Zone.  
Section C  ZPA or ZIP Transport plus Slave Motor.  
Section D  ZPA Entry Zone.  
Section E  ZPA Exit Zone.  
Section F  ZPA Entry and Exit Zone 
Section G  Slave Motor or Remote Control. 
A. Standard ZPA Transport Zone  installed between 

two other SCC controlled zones.  This will cause 
the zones to transport the packages in standard 
ZPA mode with an empty zone between each 
package in transit and zones filling up at the output 
end of the conveyor. 
a. Mount the control in a location so that the motor 

reaches the connection position without putting 
strain on the cable or connector. 

b. Set the switches with Switch 1 and Switch 2 for 
the required direction of rotation and NPN or 
PNP inputs.  Switch 3 must be Off and Switch 4 
must be On. 

c. Connect the phone cables from Upstream on 
this board to Downstream on the adjacent up-
stream board and from Downstream on this 
board to Upstream on the adjacent down-
stream board. 

d. Connect the sensor located near the down-
stream end of this zone to the Sensor input. 

e. Do not connect anything to the 4 position I/O 
connector, but leave the connector in place. 

f. Plug the motor connector into the 8 pin header on 
the board, oriented as shown in the illustration. 

g. Connect the power leads to the two position 
connector with the correct polarity and when all 
the zones in the system are prepared, turn on 
the power. 

B. ZIP Transport Zone  installed between two other 
SCC controlled zones.  This will cause the zones to 
transport the packages in a true ZPA mode but with 
approximately double the throughput because the 
empty zones between the packages in transit are 
eliminated. This is not what is commonly referred to 

as Slug release because of two important, pat-
ented1 control methods. The first difference is that 
the release of the package from each zone cannot 
occur until the downstream zone has begun the re-
lease of its package, so a small gap is maintained.  
The second difference is that upon release of the 
first of a group of accumulated zones, each subse-
quent upstream zone encounters a very brief (~0.1 
sec) delay before releasing its load.  This helps as-
sure that the power supply does not encounter too 
great of a current surge and that suspended con-
veyors do not oscillate dangerously as a result of a 
large group of zones starting and stopping simulta-
neously. 
a. Mount the control in a location so that the motor 

reaches the connection position without putting 
strain on the cable or connector. 

b. Set the switches with Switch 1 and Switch 2 for 
the required direction of rotation and NPN or 
PNP inputs.  Switch 3 and Switch 4 must both be 
On. This is the only difference between ZPA and 
ZIP setup. 

c. Connect the phone cables from Upstream on 
this board to Downstream on the adjacent up-
stream SCC and from Downstream on this 
board to Upstream on the adjacent downstream 
SCC board. 

d. Connect the sensor located near the down-
stream end of this zone to the Sensor input. 

e. Do not connect anything to the 4 position I/O 
connector, but leave the connector in place. 

f. Plug the motor connector into the 8 pin header on 
the board, oriented as shown in the illustration. 

g. Connect the power leads to the two position 
connector with the correct polarity and when all 
the zones in the system are prepared, turn on 
the power. 

C. ZPA or ZIP Transport plus Slave Motor  Exactly 
the same as the two systems described in A and B 
above except that a second motor is include in the 
zone to provide additional force for, as an example, 
an inclined conveyor section.  
a. Mount the control in a location so that the motor 

reaches the connection position without putting 
strain on the cable or connector. 

b. Set the switches with Switch 1 and Switch 2 for 
the required direction of rotation and NPN or 

                                                          

 

1 US patents 6,244,421 and 6,253,906 
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PNP inputs.  Switch 3 and Switch 4 must both be 
On.  For Standard Singulation set switch 3 Off 
and Switch 4 On.  For Enhanced Singulation set 
both Switches 3 & 4 on. 

c. Connect the phone cables from Upstream on 
this board to Downstream on the adjacent up-
stream SCC and from Downstream on this 
board to Upstream on the adjacent downstream 
SCC board. 

d. Connect the sensor located near the down-
stream end of this zone to the Sensor input. 

e. Connect a single conductor wire from Smart 
Output 1 on this control (position 3 on the 4 po-
sition connector) to Smart Input 1 on the slave 
motor control (position 1 on its respective 4 po-
sition connector.) 

f. Plug the motor connector into the 8 pin header on 
the board, oriented as shown in the illustration. 

g. Connect the power leads to the two position 
connector with the correct polarity and when all 
the zones in the system are prepared, turn on 
the power. 

D.  ZPA  Entry Zone 

 

Installed at the upstream end 
of a series of SCC controlled zones.  The smart in-
puts and outputs are used to communicate a re-
quest from an external device to the control to begin 
induction of a package from upstream and permis-
sion from the SCC to the external device to dis-
charge the package into the zone. 
a.  Mount the control in a location so that the motor 

reaches the connection position without putting 
strain on the cable or connector. 

b.  Set the switches with Switch 1 and Switch 2 for 
the required direction of rotation and NPN or 
PNP inputs.  Switch 3 must be On and Switch 4 
must be Off. 

c. Connect only the Downstream cable to the ad-
jacent Downstream SCC board.  Connection of 
a cable to the Upstream position may cause 
undesirable results. 

d. Connect the sensor located near the down-
stream end of this zone to the Sensor input.  

e. Connect Smart I/O as follows: 
i. For a manually loaded conveyor install a 

second sensor at the upstream edge of the 
zone and connect the output of the sensor to 
Smart Input 2 (position 2 on the 4 position 
plug supplied.)  This allows the zone to 
automatically start running to transport a 

package to the downstream edge as soon as 
the zone is available. 

ii. For an automatically loaded conveyor install 
a single lead wire from the upstream device 
to Smart Input 2 (position 2 on the 4 position 
plug supplied) to present a request to the 
zone to allow transport into the zone. Also 
install  a single lead wire from Smart Output 
2 (position 4 on the 4 position plug supplied) 
to send permission via a PNP output to the 
external device. 

f. Plug the motor connector into the 8 pin header on 
the board, oriented as shown in the illustration. 

g. Connect the power leads to the two position 
connector with the correct polarity and when all 
the zones in the system are prepared, turn on 
the power. 

E.  ZPA  Exit Zone 

 

Installed at the downstream end 
of a series of SCC controlled zones.  The smart in-
puts and outputs are used to communicate a re-
quest from the control to an external take-away and 
for the external device to respond with permission 
for the zone to discharge the package. 
a.  Mount the control in a location so that the motor 

reaches the connection position without putting 
strain on the cable or connector. 

b.  Set the switches with Switch 1 and Switch 2 for 
the required direction of rotation and NPN or 
PNP inputs.  Switch 3 must be On and Switch 4 
must be Off.  

c. Connect only the Upstream cable to the adja-
cent upstream SCC board.  Connection of a 
cable to the Downstream position may cause 
undesirable results. 

d. Connect the sensor located near the down-
stream end of this zone to the Sensor input.  

e. Connect Smart I/O as follows: 
i. For a manually unloaded conveyor, simply 

remove the package at the end of the con-
veyor from the sensor and upstream pack-
ages will advance appropriately. 

ii. For an automatically unloaded conveyor in-
stall a single lead wire from the downstream 
device to Smart Input 1 (position 1 on the 4 
position plug supplied) to present permission 
to the zone to allow discharge an accumu-
lated package. Also install  a single lead wire 
from Smart Output 1 (position 3 on the 4 po-
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sition plug supplied) to send a request via a 
PNP output to the external device. 

iii. Note that a manual switch or foot pedal or 
other simple dry contact device can be used 
to provide the permission signal with the ap-
propriate polarity. 

f. Plug the motor connector into the 8 pin header on 
the board, oriented as shown in the illustration. 

g. Connect the power leads to the two position 
connector with the correct polarity and when all 
the zones in the system are prepared, turn on 
the power. 

F.  ZPA  Entry & Exit Zone 

 

This would most com-
monly be used in a situation where a single zone is 
installed between two non-SCC controlled conveyor 
sections, such as a lift gate or other similar device 
installed in a traditional line shaft or chain driven 
conveyor. 
a.  Mount the control in a location so that the motor 

reaches the connection position without putting 
strain on the cable or connector. 

b.  Set the switches with Switch 1 and Switch 2 for 
the required direction of rotation and NPN or PNP 
inputs.  Switch 3 must be On and Switch 4 must 
be Off.  

c. Do not connect cables to either the Upstream or 
Downstream connector jacks. 

d. Connect the sensor located near the down-
stream end of this zone to the Sensor input.  

e. Connect Smart I/O as follows: 
i. For an automatically loaded conveyor install 

a single lead wire from the upstream device 
to Smart Input 2 (position 2 on the 4 position 
plug supplied) to present a request to the 
zone to allow transport into the zone. Also 
install  a single lead wire from Smart Output 
2 (position 4 on the 4 position plug supplied) 
to send permission via a PNP output to the 
external device.  

ii. For an automatically unloaded conveyor in-
stall a single lead wire from the downstream 
device to Smart Input 1 (position 1 on the 4 
position plug supplied) to present permission 
to the zone to allow discharge an accumu-
lated package. Also install  a single lead wire 
from Smart Output 1 (position 3 on the 4 po-
sition plug supplied) to send a request via a 
PNP output to the external device. 

f. Plug the motor connector into the 8 pin header on 
the board, oriented as shown in the illustration. 

g. Connect the power leads to the two position 
connector with the correct polarity and when all 
the zones in the system are prepared, turn on 
the power. 

G. Slave Motor or Remote Control 

 
This dumb 

control simply runs or stops in response to one or 
two external signals.   
a.  Mount the control in a location so that the motor 

reaches the connection position without putting 
strain on the cable or connector. 

b.  Set the switches with Switch 1 for the required di-
rection of rotation. 

i.  If this unit is being operated as a Slave driven 
motor synchronized with the primary motor in 
the zone, Set Switch 2 in the Off position. 

ii. If this unit is being operated as a Remote Con-
trol drive, Set Switch 2 Off for NPN type Smart 
Inputs or On for PNP Smart Inputs.   

iii. Switch 3 and Switch 4 must both be Off.  
c. Do not connect cables to either the Upstream or 

Downstream connector jacks. 
d. Do not connect a sensor to the sensor input, but 

leave the 3 position plug in place to prevent ac-
cidentally shorting the connector pins. 

e. Connect Smart I/O as follows: 
i. If this unit is being operated as a Slave 

driven motor, connect the single lead from 
Smart Output 1 on the main control to Smart 
Input 1 on this control.(see Section C, sub-
section e, above.) 
*Do Not connect anything to Smart Input 2 
on this control. 

ii. If this Unit is being operated as a Remote 
Control drive the two Smart inputs are used in 
combination to cause the motor to operate on 
demand in one of the following four modes: 
Run Forward (as defined by Switch 1) by 
connecting only Smart Input 1 to a signal 
with the correct NPN or PNP polarity. 
Run Reverse (as defined by Switch 1) by 
connecting only Smart Input 2 to a signal 
with the correct NPN or PNP polarity. 
Brake with Position Holding by leaving 
both Smart Input 1 and Smart Input 2 
disconnected. 
Coast (no appreciable braking) by con-
necting both Smart Input 1 and Smart In-
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put 2 to appropriate NPN or PNP signals 
simultaneously.  

f. Plug the motor connector into the 8 pin header on 
the board, oriented as shown in the illustration. 

g. Connect the power leads to the two position 
connector with the correct polarity and when all 
the zones in the system are prepared, turn on 
the power.    

Diagnostic & Troubleshooting Notes

  

There are four LEDs on the board shown in the illustra-
tion as positions 4 and 7.1  7.3 that may be useful in di-
agnosing various wiring and connection problems.  If 
power is connected there will always be at least one LED 
illuminated or flashing.  No LEDs = no power. 

4. Blown Fuse LED (Red)  This will be illuminated 
constantly if the fuse (5) is blown and power is ap-
plied with the proper polarity.  Replace the fuse with 
Littelfuse 0454 005.  
*Note that this fuse will not blow under normal cir-
cumstances.  Inspect all wiring connections to as-
sure that there are no short circuits. 

7. Three LEDs are located directly over the speed 
control potentiometer.  The LED on the far left will 
be referred to as 7.1 and then sequentially 7.2 and 
7.3. 

7.1. Fault LED (Red)  This is off under normal cir-
cumstances but will provide one of 5 signals if a 
problem is detected. 

7.1.1. 1 flash in 4 seconds = The board has a 
hardware problem.  Return it to your supplier. 

7.1.2. 2 flashes in 4 seconds = The input voltage 
is too high. Adjust voltage. 

7.1.3. 3 flashes in 4 seconds = The input voltage 
is too low. Adjust voltage. 

7.1.4. 4 flashes in 4 seconds = There is a problem 
with the motor cable or connection. Check to 
see that the cable is not damaged and that all 
of the wires are secure.  If the cable has been 
cut or the wires disconnected refer to section 
1 in the General Notes. 

7.1.5. Constantly on = Either the motor is stalled or 
the sensor is continuously blocked.  Check 
for mechanical obstructions. 

7.2. Motor LED (Amber) 

7.2.1. 4 flashes in 4 seconds = Components on 
the board have overheated and the circuit is 
limiting the power to the motor to about ½ of 
normal.  This problem will correct itself when 
the board has cooled adequately.  Check for 
mechanical obstructions. 

7.2.2. Constantly on = Motor current is at the 
maximum allowed and is being electronically.  
Check for mechanical obstructions. 

7.2.3. Flickering = If the motor starts under signifi-
cant load, the current may be limited briefly 
causing the LED to flicker.  This is not cause 
for concern and no corrective action is re-
quired. 

7.3. Power LED (Green) should be constantly on when 
power is properly applied as long as the fuse is not 
blown.  
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