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DESCRIPTION
The Avtron Model XRB3 is an associated apparatus, referred to as an 
isolator, providing intrinsically safe circuits to Avtron SMARTSafeTM 
encoders with model numbers XR_ _ _ which are intended for use in 
Hazardous locations when the encoders and isolators are installed in 
accordance with the appropriate installation drawings. The output of the 
isolator is limited by a triplicated crowbar safety circuit, current limiting 
resistor and two parallel connected shunt zener diodes. The return (output) 
lines from the encoders are galvanically isolated within the isolator via 
optically isolated inputs. The isolator PCB is potted inside a DIN-rail 
mountable housing. 

INSTALLATION
The XRB3 isolator is intended to be installed in a safe area in an end-use 
enclosure with an enclosure rating suitable for the location. The maximum 
cabinet ambient temperature allowable is 80°C. The isolator contribution 
to thermal rise is 5W max in normal operation and 12W under short circuit 
fault conditions.  Refer to the following attached drawings for isolator 
installation information including wiring, warnings and cautions. Use the 
drawing appropriate for the encoder installation location.
 
D53007: US and Canada
 Class I Division 1 Groups A, B, C or D
 Class I Zone 0 AEx ia IIC T4
 Class I Zone 0 Ex ia IIC T4X
D53008: ATEX and IECEx
 Group II Category 2 Zone 1 Gas Group IIC
 Group II Category 2 Zone 21 Dust Group IIIC

INSTALLATION HARDWARE 
Installation hardware required is attached to each assembly.
Equipment needed for installation:
Supplied:
 Model XRB3 isolator
 DIN-rail mounting clip
Not Supplied:
 Screwdriver
 DIN-rail

 WARNING:
 Installation should be performed by qualified personnel.  
 Safety precautions must be taken to ensure machinery  
 cannot rotate and all sources of power are removed   
 during installation.

WIRING INSTRUCTIONS
Refer to the attached installation drawings referenced above for wiring 
diagrams. Use the drawing appropriate for the encoder’s installation 
location.

CAUTION
The XRB3 isolator requires an Intrinsic Safety ground to provide 
hazard protection (< 1Ω ). Failure to connect this ground or 
providing an inadequate safety ground path could result in a 
spark/ignition hazard which can result in property damage, 
injury or even death. The intrinsic safety ground terminal is 
non-removable and non-replaceable. If the terminal is damaged 
replace the XRB3 isolator.

NOTE
VO in (safe area), VO out (hazardous area )and IS ground are all electrically 
connected within the isolator. Also the heat sink and DIN rail mounting 
bracket are electrically connected to the same circuit. If required, 
the mounting bracket can be isolated from cabinet ground and/or a 
galvanically isolated power supply may be used to power the isolator 
as long as the IS ground connection is made at the isolator IS ground 
terminal. 

The maximum length of cable between the encoder and the isolator is 
determined by the system entity parameters. The maximum capacitance 
and inductance allowed by the isolator is identified as CO and LO. The 
maximum internal encoder lump sum capacitance is identified as CI and 
LI. The following guide lines must be followed.
CI + CCABLE ≤ CO
LI + LCABLE ≤ LO
When the cable capacitance and inductance per foot are not known the 
following values shall be used
CCABLE = 60pF/ft.
LCABLE = .2uH/ft.

 CAUTION
 The Isolator output entity parameters are a function   
 of the gas group the encoder is subject to. Refer to the   
 installation drawings or the specification section of   
 these instructions.

Typical interconnect cable is 4 twisted pair + overall shield.  
Recommended cable is Avtron B37178.  Alternate recommended 
cables are Belden 1064A or Rockbestos O4P-18 I/S-OS.  Cables 
should be chosen based on specific application requirements such as 
abrasion, temperature, tensile strength, solvents, etc. General electrical 
requirements are: stranded copper, 20 through 16 AWG (Industrial EPIC 
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style connector options such as “G” can use 14 AWG), twisted wire pairs, 
braid or foil individual shields or over-all shield with drain wire, .03uF of 
maximum total mutual or direct capacitance and outer sheath insulator. 
20 AWG wire should not be used for DC power to the encoder for runs 
greater than 200 feet and 22AWG should not be used for runs greater 
than 100 ft. This is to minimize voltage drop between the encoder and the 
XRB3 isolator. The smaller conductors are acceptable for the signal lines. 
If 20 AWG is use with the “G” type connector option the wire ends should 
be tinned.

For bidirectional operation of encoders, proper phasing of the two output 
channels is important. For all Avtron SMARTSafe encoder models, see the 
wiring labels on the encoder or the encoder instruction sheets for phasing 
information.
 
CORRECTIVE ACTION FOR PHASE REVERSAL
 1.  Remove Power
 2.  Exchange wires on cable either at the XRB3 black output   
  terminals or at the speed controller but not both. Refer to the  
  wiring diagram on the installation drawing. Exchange either  
  A with A\ in the phase A pair or B with B\ in the phase B pair  
  but not both.
 3. Apply power and verify the encoder feedback is correct. 

MAINTENANCE
 
GENERAL
This section describes routine maintenance for the Avtron XRB3 Isolator. 
For support, contact Avtron’s field service department at  
216-642-1230. For emergency after hours service contact us at:  
216-641-8371.

 WARNING
 The XRB3 contains no user-serviceable internal parts.   
 Disassembly or attempted repairs may result in a hazard  
 which can result in property damage, injury or even   
 death.

The XRB3 has a green power indicator. The green isolator LED will not 
illuminate if power is not applied to the isolator, power is applied to the 
wrong pins or backward on the correct pins. If power is applied backward 
on the correct pins no damage will be done. Simply correct the wiring 
and re-apply power. One indication that the power is wired backward at 
the correct pins is that all of the output signal lines (A, A\, B, B\, Z, Z\) will 
appear at logic “high” at the same time relative to power supply common.  
If the green LED power indicator does not illuminate always check the 
wiring first. See the installation drawing for correct wiring.

The XRB3 Isolator includes a non-replaceable fuse element. This fuse 
will not open because of a fault on the output such as a short circuit. It 
will only open if excessive voltage is applied to the Isolator input (> 30 
VDC) and / or the internal voltage regulator has failed. This will cause 
the internal safety circuit to trip which will cause the fuse to open. If the 
internal fuse is blown, the isolator green LED power indicator will not 
illuminate. At this time the XRB3 isolator module must be replaced. The 
isolator module is not repairable. When replacing the XRB3 isolator it is 
not necessary to remove wires. The screw terminals are in a removable 
plug assembly. When removing the screw terminal plugs always replace 
them in the same position they were removed. A small screwdriver can 
be used between the isolator housing and the screw terminal plug to help 
remove them.

Normal operating voltage into the isolator is 12VDC to 24 VDC (black 
terminals VS and 0V). Um (maximum safe input voltage) is 30V. 

The nominal (encoder power supply) output voltage from the Isolator at 
blue terminals VH and 0V to the encoder is 6.8 V (5V min., 7.14V max.). 
Up to 115mA can be drawn from the isolator before the output voltage 
begins to droop. The encoder can draw up to 140mA and the isolator 
output voltage will still be above 5V. Nominal encoder input current is 
80mA. Load current between the encoder and the isolator (including cable 

switching current) can be expected to be less than 40mA. The minimum 
voltage into the encoder needs to be above 4.8VDC. That is why it is best 
that the power wires between the encoder and the isolator be at least 
18AWG to minimize voltage drop.

Nominal input current to the isolator is approximately 150 mA. The 
encoder can draw up to 115 mA and the isolator input current will not 
change.  The maximum encoder supply current can be expected to be 
< 130mA. Supply currents in addition to this are required for customer 
controller input loads and cable switching currents between the isolator 
and the customer controller. The maximum current the isolator can supply 
on the signal outputs is approximately 250 mA on each output. Under this 
condition the isolator would draw approximately 900 mA. Cable switching 
currents between the isolator and the user controller contribute to this 
load. These currents are a function of input voltage, cable capacitance 
(cable length) and operating frequency (PPR and RPM). Higher input 
voltages, higher cable capacitance and higher frequencies result in higher 
cable switching currents (i = c dv/dt). 

The nominal output signal high voltage from the XR_ _ _ encoders (blue 
terminals) is 5V. Nominal output signal high voltage from the isolator 
(black terminals) is VS – 1V.
 
 WARNING
 Do not trouble shoot at the encoder if power is applied   
 and hazardous atmospheres are present.

If the encoder LED is Red or not illuminated at all refer to the maintenance 
section of the encoder instructions.

SPARE PARTS
316374 Black (safe area) screw terminal plugs
316373 Blue (hazardous area) screw terminal plugs
B35303 DIN rail mounting clip.

REPLACING XR ENCODER MODELS
If replacing an XR encoder, consult the installation drawing and ensure the 
replacement encoder is certified for use in the hazardous area.

If replacing an XR encoder in an ATEX/IECEx Zone 1/21 application 
utilizing an XRB1, XRB2 or XRB3 isolator, consult the installation drawing 
and ensure the encoder is certified for use with the isolator. 
 
Encoders marked Ex II 2 GD + Ex ib IIC T4 Gb or Ex ib IIIC T200°C Db are 
approved for use with XRB1, XRB2 or XRB3 isolators.
  
Encoders marked Ex II 2 GD + Ex ia IIC T4 Gb or EX ia IIIC T200°C Db are 
approved for use with XRB2 or XRB3 isolators only.  

REPLACING AN XRB1 OR XRB2 ISOLATOR 
The XRB3 isolator is certified Ex II (2) GD [Ex ia IIC Gb], and can be used 
with encoders marked Ex II 2 GD + Ex ia IIC T4 Gb or EX ia IIIC T200°C Db 
as well as Ex II 2 GD + Ex ib IIC T4 Gb or Ex ib IIIC T200°C Db and installed 
in accordance with drawing D53007 & D53008. 

An XRB1 isolator used with Ex II 2 GD + Ex ib IIC T4 Gb or Ex ib IIIC 
T200°C Db encoders can be replaced with an XRB3 isolator.
 
An XRB3 isolator should never be replaced with an XRB1 isolator.
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SPECIFICATIONS 

ELECTRICAL
 A. Output Signals
  a. Incremental Channels
   i.  Two phase with compliments (A, A\, B, B\)
   ii. Square wave, cycles per revolution = PPR
   iii. Maximum Frequency = 165,000 Hz
   iv.  Duty Cycle: per encoder specifications
   v.  Transition Separation: per encoder specifications
  b. Marker
   i.  Square wave (Z, Z\)
   ii.  Once per revolution
   iii. Period: per encoder specifications

MECHANICAL
 A. Weight: 1.1 lbs (.5 kg)

ENVIRONMENTAL
 A. Ambient Temperature: -40°C to 80°C

VARIATION > ± 15%

PHASE A

PHASE B
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SPECIFICATIONS

HAZARDOUS ZONE

INTRINSIC SAFETY GND
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Nidec Industrial Solutions  |  243 Tuxedo Avenue  |  Cleveland, Ohio 44131  |  encoderhelpdesk@nidec-industrial.com
+1 216-642-1230  |  www.avtronencoders.com

SMARTSafe™ is a trademark of Avtron Industrial Automation, Inc.
Features and specifications subject to change without notice.  

Avtron standard warranty applies. All dimensions are in inches (mm). 

OUTLINE DIMENSIONS AND OPTION DETAILS 
For additional wiring options see Figure 2
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