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Introduction
This technical note provides recommendations for the 
most reliable methods of providing control power to 
Opto 22 equipment. It applies to all Opto 22 systems 
including SNAP PACs, SNAP Ultimate I/O™, SNAP 
Ethernet I/O™, SNAP I/O™, mistic™, Optomux®, Pamux®, 
and direct I/O.

Recommendations for All Opto 22 
Equipment
Providing the most reliable control power to your 
Opto 22 equipment is essential to the long-term success 
of your installations. Follow these recommendations to 
minimize unnecessary startup and maintenance issues.

Use Opto 22 power supplies. For Opto 22 product 
lines where Opto 22 has power supplies available (for 
example, SNAP and mistic), we recommend using the 
Opto 22 power supplies. Opto 22 designs its power 
supplies specifically for use with our control equipment, 
so this is usually the best option.

When it is not possible to use Opto 22 power 
supplies, choose appropriate isolated power supplies.

• Linear power supplies are preferred for use with 
Opto 22 equipment. It is highly recommended to 
use linear power supplies with a remote sense 
feature for the best voltage regulation and noise 
immunity. Our customers have had excellent 
success with the Power-One brand (www.power-
one.com).

• Isolated switching power supplies are not preferred, 
but have been used successfully. The key is the 
isolation feature. Not all switching power supplies 
are the same, so check with the manufacturer to 
ensure that the ones you choose are isolated (that 
is, the output is isolated from the input) and are not 
direct-coupled.

• Direct-coupled switching power supplies are NOT 
recommended. This type of power supply tends to 
pass noise and transients through to the DC side.

• DC-DC converters are NOT recommended. These 
converters tend to handle noise poorly and have 
difficulty maintaining output voltage tolerances 

through minor power fluctuations on the input 
side.

Use separate individual power supplies for each I/O 
rack if at all possible. A separate power supply ensures 
that voltage to each device can be properly adjusted. If 
you use one larger power supply for many devices, it can 
be difficult or even impossible to get the voltage of all 
the devices to be at the correct level, since only one 
power supply adjustment can be made.

If you have to use one power supply to power more than 
one rack, connect only racks with the same current load 
in order to minimize voltage differences from one rack to 
the next.

Use separate power supplies for control devices 
and field devices. Keep the control power for the 
Opto 22 equipment separate from the power used to 
supply field devices or other control equipment. 
Separate power supplies make sure that:

• The electrical isolation between the field devices 
and the control equipment provided by the 
Opto 22 I/O modules is maintained.

• Transients caused by cycling loads are prevented 
from affecting the control power.

• Fewer voltage drops and ground loops occur. 
Voltage drops and ground loops may occur when 
power is distributed over a large system.

• The failure of a single power supply causes only a 
single rack failure, not a total system failure.

Use the heaviest gauge wire practical for the 
installation. Use 14 AWG between the power supply and 
the Opto 22 racks. Using heavy gauge wire reduces 
voltage drops due to wiring.

Keep wire lengths as short as possible to reduce the 
voltage loss in the wiring and also to reduce the 
possibility of noise being induced into the control power 
wiring.

Use a star wiring topology for control power. Do not 
multi-drop or daisy-chain control power. Using a star 
topology for control power helps keep the voltage of 
each device within a close tolerance of other devices.

Use equal length wires from power distribution terminal 
blocks to each rack. Connect the remote sense input of 
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the power supply to the power supply side of the power 
distribution terminal blocks. 

Important Notes for All Power Supplies
Do not connect the negative DC terminal of any 
power supply to the computer chassis or to earth 
ground. In other words, the negative DC terminal of each 
power supply must remain floating in order to prevent 
ground loops between power supplies and other devices 
on the communication link. When using RS-485 or RS-422 
communications, the negative terminal of the power 
supply connected to the rack is connected through the 
communication cable signal common wire to other racks 
and devices. If you use multiple power supplies, every rack 
power supply must be isolated and floating. However, the 
power supplies are still referenced to each other because 
they all share the same reference via the signal common 
wire of the communication cable.

The exception to this rule is when using mistic bricks (for 
example, the G4D16R and the G4A8R). In this case, the 
requirement is just the opposite. mistic bricks use the 
G4REG voltage regulator and require that the 24 VDC 
return be tied to earth ground. This requirement is met 
internally if you use mistic power supplies.

With a third terminal for ground, connect to earth or 
chassis ground. For any Opto 22 product where the 
power connector has connections for DC voltage supply 
and ground, for example, +, and –, and a third terminal for 
ground, it is best to connect the ground terminal to earth 
or chassis ground in order to reduce the effects of electrical 
noise. Technically, the ground terminal connection to earth 

or chassis ground is optional, but it is highly 
recommended.

The third terminal for ground must NOT be connected to 
the negative DC terminal and must NOT be connected to 
the power supply negative terminal.   All SNAP racks have 
this third terminal for ground. 

Additional Product-Specific 
Recommendations
When not using Opto 22 power supplies, it is important to 
adjust the voltage properly at the Opto 22 device or 
mounting rack. Here are specific recommendations:

• For all Opto 22 products that require 5 VDC, we have 
broadened our specifications to allow adjusting the 
voltage up to 5.20 VDC.  We recommend adjusting 
the power supply to the upper end of the range (5.10 
to 5.20 VDC) for best results. This recommendation is 
based on years of experience and will eliminate many 
startup, maintenance, and intermittent issues.

• For SNAP Racks, measure and adjust the voltage 
downstream of the fuse on the rack. This location 
takes into account the voltage drop across the fuse on 
the rack, and ensures that the I/O processor (brain or 
on-the-rack controller) and modules receive the 
correct voltage.

• For Optomux and Pamux systems, measure and adjust 
the voltage across one of the yellow capacitors on the 
Optomux or Pamux brain.

• Do NOT exceed 5.20 VDC on any rack or brain!
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Testing the Voltage at the Rack
Verifying the voltage level at an I/O rack is very important 
for equipment safety and point value accuracy. The best 
way to read the rack voltage is to use a voltmeter or multi-
meter and place the negative probe lead at the negative 
power terminal, then place the positive probe lead to the 
far end of the diode as shown below. Or, on older legacy 
SNAP racks you can place the positive probe lead to the 
fuse. The reading should be around 5.1 Volts. The brain and 
all the modules should be connected to the rack while 
performing these tests. 

Testing Rack Isolation
Measure ground isolation from the negative terminal on 
the power connector to chassis or system ground. Ideally, 
your meter should read “open circuit.” An acceptable 
resistance measurement would be greater than 1 
megaohm.

Terminal

Fuse

Black wire
Red wire

Neg (–)

Pos (+)

Terminal

Far end of 
diode

Black wire
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Pos (+)
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Black wire

Red wire

Neg (–)

Pos (+)
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Example Diagrams 

Preferred Method: One Power Supply Per Rack
The following diagram shows multiple SNAP racks with SNAP brains using one Opto 22 power supply per rack 
(recommended).
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Alternate Method: Linear Power Supply for Multiple Racks
The following diagram shows SNAP racks with SNAP brains using one Power-One Linear power supply with remote sense 
for multiple racks. 

• Use 14 AWG wire between the power supply and the 
Opto 22 racks.

• Connect only racks with the same current load to one 
power supply to minimize voltage differences from 
one rack to the next.

• Use equal length wires from the power distribution 
terminal blocks to each rack.

• Connect chassis ground to the ground connector on 
each rack.

• Connect the remote sense input of the power supply 
to the power supply side of the power distribution 
terminal blocks.

• Adjust the power supply voltage so that the voltage 
measured at each rack is between 5.10 and 5.20 VDC. 
Do NOT exceed 5.20 VDC on any rack! Measure 
voltage at the “downstream” side of the fuse on the 
rack.


