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 1 IMPORTANT SAFETY WARNINGS

▲!

1
WARNING! Read and understand this section prior to installing the PA4600/PA4600BB system.

A PA4600/PA4600BB system is a multiple beam presence sensing device designed to guard personnel 
working around moving machinery.

Whether a specific machine application and PA4600/PA4600BB system installation complies with 
safety regulations depends on the proper application, installation, maintenance and operation of the 
PA4600/PA4600BB system. These items are the responsibility of the purchaser, installer and employer.

The employer is responsible for the selection and training of personnel to properly install, operate, and 
maintain the machine and its safeguarding systems. A PA4600/PA4600BB system should only be 
installed, verified and maintained by a qualified person. A qualified person is defined as “a person or 
persons who, by possession of a recognized degree or certificate of professional training, or who, by 
extensive knowledge, training or experience, has successfully demonstrated the ability to solve 
problems relating to the subject matter and work.” (ANSI B30.2-1983)

To use a PA4600/PA4600BB system the following requirements must be met: 

— The guarded machine must be able to stop anywhere in its cycle. 

— A Multiple Beam Safety Device is designed for detection of personnel and equipment entering a 
hazardous area and not for the detection of hands and fingers only. 

— Do not use a safety light curtain Multiple Beam Safety Device around a press with a full-revolution 
clutch. 

— The guarded machine must not present a hazard from flying parts. 

— The guarded machine must have a consistent stopping time and adequate control mechanisms. 

— Severe smoke, particulate matter and corrosives may degrade the efficiency of a safety light curtain. Do 
not use the PA4600/PA4600BB system in this type of environment.

— All applicable governmental and local rules, codes, and regulations must be satisfied. This is the 
employer’s responsibility. 

— All safety-related machine control elements must be designed so that a fault in the control logic or failure 
of the control circuit does not lead to a failure to danger. 

— Additional guarding may be required for access to dangerous areas not covered by the 
PA4600/PA4600BB system. 

— Perform the STI test procedure at installation and after maintenance, adjustment, repair or modification to 
the machine controls, tooling, dies or machine, or the PA4600/PA4600BB system. 

— Perform only the test and repair procedures outlined in this manual. 

— Follow all procedures in this manual for proper operation of the PA4600/PA4600BB system.

The enforcement of these requirements is beyond the control of OMRON STI. The employer has the 
sole responsibility to follow the preceding requirements and any other procedures, conditions and 
requirements specific to his machinery.

▲! WARNING! Despite inherent safe design measures, safeguarding and complementary 
protective measures adopted by the user, residual risk may remain in any installation. Potential 
risks are strictly under the control of the end user and may include severe injury or death.
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 2 SIGNIFICANT FEATURES 2
2.1 STANDARD FEATURES

Individual Beam Indicators 

External Device Monitoring (MPCE Monitoring) 

Automatic Start Mode 

Start interlock Mode 

Start/Restart interlock Mode 

Adjustable Mounting Brackets 

Diagnostics display 

Three scan codes 

Two Safety (PNP) Outputs 

Auxiliary Output (NPN)

All intelligence is in the transmitter and receiver. No separate control box required.

2.2 OPTIONAL FEATURES
Machine Test Signal (MTS) 

PNP Auxiliary Output Configuration Optional

M12 Quick Disconnect Connectors

Start Input Configuration
Fremont CA USA
Tel: 1/888/510-4357 in USA and Canada
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 3 SYSTEM COMPONENTS AND INDICATORS
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Figure 3-1  PA4600 Mechanical Drawing
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Figure 3-2  PA4600BB Mechanical Drawing
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 4 SYSTEM OPERATION 4
A PA4600/PA4600BB system is a microprocessor-controlled, infrared transmitted-beam safety device. 
The system consists of a receiver assembly and a transmitter assembly. The receiver and transmitter 
assemblies are not physically interconnected. The PA4600BB integrates the receiver and transmitter 
into one assembly which is mated with a passive unit and do not require electrical connection.

The PA4600/PA4600BB system is used where personnel protection is required. Typical applications 
include whole body detection around hazardous equipment such as robotic work cells, transfer lines, 
assembly lines, turret punch presses, palletizers, filter presses, welding stations, roll handling 
equipment, coilers and uncoilers and automated equipment.

4.1 OPERATING STATES
The operating condition of a PA4600/PA4600BB system is described in terms of states. The following 
operating states exist for the PA4600/PA4600BB system.

4.1.1 MACHINE RUN 
The two receiver safety outputs are in the ON state, the green machine run indicator is lit, diagnostic 
displays ‘--’, and the auxiliary output is in a state consistent with its configuration. See Section 4.3-- 
Operating Mode Selection. The protected machine is allowed to operate. 

4.1.2 MACHINE STOP

The two receiver safety outputs are in the OFF state, the red machine stop indicator is lit, diagnostic 
displays ‘-0’, and the auxiliary output is in an OFF state. The protected machine is not allowed to 
operate.

4.1.3 INTERLOCK

The two receiver safety outputs are in the OFF state, the red machine stop indicator and yellow 
interlock indicator are lit, diagnostic displays ‘-1’ and the auxiliary output is in OFF state. The 
interlock state does not allow the protected machine to operate until the detection zone is clear of 
obstructions and the start button is pressed and released.

4.1.4 ALARM

The two receiver safety outputs are in the OFF state, the red machine stop indicator is lit, the yellow 
interlock indicator is flashing. The auxiliary output is in a state consistent with its configuration. See  
Operating Mode Selection on page 10. The diagnostic displays a diagnostic code to aid in 
troubleshooting. The alarm state does not allow the protected machine to operate. The primary 
difference between alarm and interlock is that the PA4600/PA4600BB system will remain in the alarm 
state until the fault is corrected, regardless of power cycling or the start button is pressed and released.

4.2 OPERATING MODES
System operating modes determine the start-up and operating behavior of a PA4600/PA4600BB 
system. Operating mode definitions rely on the operating states presented above. Operating mode 
selection is performed via configuration switches in the receiver endcap.

NOTE! If internal faults are detected by the PA4600/PA4600BB system during power-up or 
operation, it will enter an alarm status with its safety outputs in the OFF state.

4.2.1 AUTOMATIC START

A PA4600/PA4600BB system will power-up with its safety and auxiliary outputs OFF, and, if the 
detection zone is not obstructed, enter the Machine Run state. In this state, when an object is sensed 
entering the detection zone, the PA4600/PA4600BB system will change from Machine Run to 
Fremont CA USA
Tel: 1/888/510-4357 in USA and Canada
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Machine Stop and remain in this state until the obstruction is removed. Once the detection zone is 
clear, the PA4600/PA4600BB system will automatically change from Machine Stop to Machine Run.

4.2.2 START INTERLOCK

The PA4600/PA4600BB system will power-up with its safety outputs OFF, and, if no faults are 
detected, enter the interlock state. To enter the Machine Run state, the detection zone must be clear, and 
then the operator must press and release the Start button. Once in the Machine Run state, when an 
object is sensed entering the detection zone the PA4600/PA4600BB system will change from Machine 
Run to Machine Stop. Once the detection zone is clear, the PA4600/PA4600BB system will 
automatically change from Machine Stop to Machine Run.

4.2.3 START/RESTART INTERLOCK

A PA4600/PA4600BB system will power-up with its safety outputs OFF, and, if no faults are detected, 
enter the interlock state. To enter the machine run state, the detection zone must be clear, and then the 
operator must press and release the Start button. Once in the Machine Run state, when an object is 
sensed entering the detection zone the PA4600/PA4600BB system will change from Machine Run to 
Machine Stop. The PA4600/PA4600BB system will change to an interlock state after the obstruction is 
removed from the detection zone. To enter the Machine Run state, the operator must press and release 
the start button. If any obstruction is present in the detection zone when the start button is pressed and 
released, the PA4600/PA4600BB system will remain in the Machine Stop state.

NOTE: The definitions above mention a start button. Section 9-- Connecting to The Machine 
Control Circuit
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Note: Any failure within the operational flow will cause a transition to Lockout.

.

Figure 4-1  Functional Flow Diagram
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4.3 OPERATING MODE SELECTION
The Operating mode is selected by configuration of the switches located inside the receiver and 
transmitter. To access the switches, remove the front retaining screw on the end caps. 

332211

OONN

TXRX

DOOR
ACCESS

PA46-1
TXRX

PA46-1

ACCESS DOOR
DIP SWITCH

SCREW

3311

OONN

22

OONN

332211332211

OONN

OONN

11 22 33

OONN

321

OONN OONN
CODE CODEMODE

OOKK

Figure 4-2  Access to Configuration Switches for PA4600 system

Warning! Disconnect power before opening end caps.

Refer to Table 4-1 and Table 4-2 for receiver configuration options. Refer to Table 4-3 for transmitter 
configuration options. For PA4600BB configurations refer to all tables. 
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Figure 4-3  Access to Configuration Switches for PA4600BB
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Table 4-1 Receiver Mode Options

Switch Function Selection Description
1 & 2 Start Mode Automatic Start: 1 = On, 2 = On

Start Interlock: 1 = Off, 2 = On
Invalid Setting: 1 = On, 2 = Off
Start/Restart Interlock: 1 = Off, 2 = Off

3 MPCE Monitoring Enable = Off, Disabled = On

 (Larger Switch)

Table 4-2 Receiver Code Options (Smaller Switch)

Switch Function Selection Description
1 Auxiliary Output 

Mode
Follow OSDD Output = On
Alarm Mode = Off

2 & 3 Scan Code A: 2 = Off, 3 = Off
B: 2 = On, 3 = Off
C: 2 = Off, 3 = On
Invalid: 2 = On, 3 = On

Table 4-3 Transmitter Configuration Options

Switch Function Selection Description
1 Range Selection 0.8 to 20 meter: 1 = Off

> 20 meter: 1 = On
2 & 3 Scan code A: 2 = Off, 3 = Off

B: 2 = On, 3 = Off
C: 2 = Off, 3 = On
Invalid: 2 = On, 3 = On
11OMRON SCIENTIFIC TECHNOLOGIES INC.
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 5 DIAGNOSTIC AND TEST FEATURES 5
5.1 INDIVIDUAL BEAM INDICATORS

The PA4600/PA4600BB system has a visible, red Individual Beam Indicator (IBI), adjacent to each 
receiver infrared beam. The IBI will light when the infrared beam fails to meet the conditions 
necessary for the PA4600/PA4600BB system to remain in the machine run state. When the 
synchronization beam is broken, all IBI will light. IBI are not a safety critical component. An IBI 
failure will not cause an alarm condition and the PA4600/PA4600BB system will continue to operate. 
The PA4600BB has one visible beam indicator adjacent to the receiver beam.

5.2 SYNCHRONIZATION BEAM (PA4600 ONLY)
Synchronization between the PA4600 transmitter and receiver elements is optical. The beam closest to 
the cable connector supplies this signal. When this beam is blocked, the system will enter a machine 
stop state and all Individual Beam Indicators will light. When the beam is cleared, the system will 
resynchronize itself and enter a state consistent with its operating mode.

5.3 MACHINE PRIMARY CONTROL ELEMENT (MPCE) MONITORING
MPCE monitoring is an important safety function. It monitors the PA4600/PA4600BB system 
interface to the guarded machine and checks to ensure that the control elements (switching devices 
such as contactors) are responding correctly to the PA4600/PA4600BB and to detect any inconsistency 
between the two machine primary control elements. 

Connections for MPCE monitoring are made at the receiver. On power-up, the PA4600/PA4600BB 
system looks for an MPCE closed condition (Off state where the monitoring contacts are closed). If 
this is found, it will enter a state consistent with the selected operating mode. When the 
PA4600/PA4600BB system enables its safety outputs, it monitors the MPCE contacts for a closed-to-
open transition. This transition must occur within 300 ms or the PA4600/PA4600BB system considers 
the MPCE faulted. The PA4600/PA4600BB system will then enter an alarm state. Additionally, if the 
MPCE connectors are incorrectly wired, the PA4600/PA4600BB system will enter an alarm state.

NOTE! For proper operation of the PA4600/PA4600BB system when MPCE is not active, the 
MPCE input must be wired to the PA4600/PA4600BB system ground.

5.3.1 ACTIVATING AND DEACTIVATING MPCE MONITORING

MPCE monitoring is activated by setting position 3 on the “Mode switch” located inside the receiver 
endcap or the PA4600BB transceiver endcap. Refer to Table 5-1. To access the switches, open the 
access door.

Switch Function Selection Description
3 MPCE Monitoring Enabled = Off, Disabled = On

Table 5-1 MPCE Switch Settings (Receiver)

5.4 MACHINE TEST SIGNAL (MTS) -  OPTIONAL FOR PA4600 ONLY
Some applications require that the machine guarding system be tested by the machine controller during 
a non-hazardous portion of the machine cycle to verify that the guarding system is functioning 
properly. The MTS option on the transmitter provides this capability. 

MTS is provided by placing a normally-closed switch across the MTS and MTS Return lines of the 
transmitter. When the transmitter recognizes a close-to-open transition on this switch a beam block 
state will be simulated on the transmitter and the receiver will enter the machine stop state. MTS is 
Fremont CA USA
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active as long as the switch is held open. The external MTS contact must be closed during power-up. If 
MTS is not used, a jumper must be installed across MTS and MTS Return.

PA4600BB does not come with this feature.

5.5 START/RESTART SELECTION OPTIONS
The PA4600/PA4600BB offers four Start/Restart input type selections. The start function type needs to 
be selected at time of order, as it is only factory configurable. The description for each specific start 
input are shown below. Refer to the serial number label of your PA4600/PA4600BB to determine the 
configuration type of your unit. All four of the configurations will re-set on the trailing edge, on press 
and release of the restart switch.

PA46-NO1 Start
N. O.

+24 VDC

0 VDC Reset0 VDC

Figure 5-1  NO1 - Normally Open Option and connect to to 0 VDC

PA46-NO2 Start
N. O.

+24 VDC

0 VDC Reset

+24 VDC

Figure 5-2  NO2 - Normally Open and connect to +24VDC (Special Order on PA4600BB)

PA46-NC1 Start

N. C.

+24 VDC

0 VDC Reset0 VDC

Figure 5-3  NC1 - Normally Closed and connect to 0 VDC (Special Order on PA4600BB)

PA46-NC2 Start

N. O.

+24 VDC

0 VDC Reset

+24 VDC

Figure 5-4  NC2 - Normally Closed and connect to +24 VDC (Special Order on PA4600BB)

5.6 DIAGNOSTIC DISPLAY
The PA4600 receiver and the PA4600BB transceiver have a two-digit numeric display that displays 
diagnostic codes identified by the internal control circuits. This display is visible from the front of the 
receiver. See  Figure 3-1 PA4600 Mechanical Drawingon page 7.

These Diagnostic Codes indicate normal operation, dipswitch setting faults, OSSD faults, MPCE faults 
and internal controller faults. The diagnostic codes used in the PA4600/PA4600BB are given in the 
following table.
13OMRON SCIENTIFIC TECHNOLOGIES INC.
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Table 5-2 Diagnostic Code Listing

Code Group Code Number Meaning of Diagnostic Code
Normal Operation 88/V# During Power-Up all of the segments are lit and 

then the software version number is displayed.
-- RUN state

– 0 STOP state
– 1 In the Interlock state and waiting for Start Input

Configuration Switch Faults 21 Invalid Mode selection setting.
22 Switch settings changed during operation.
26 Invalid Code setting

Safety Output (OSSD) Faults 31 Safety Output A & B are shorted together.
32 Safety Output A shorted to Power.
33 Safety Output B shorted to Power.
34 Safety Output A shorted to Ground.
35 Safety Output B shorted to Ground.

MPCE Faults 41 MPCE signal was in Wrong state BEFORE 
entering the Machine RUN state.

42 MPCE signal was in Wrong state AFTER entering 
the Machine RUN state.

43 MPCE signal was in Wrong state during power-up 
of the PA4600/PA4600BB.

Receiver Fault 50 A fault internal to the PA4600/PA4600BB has 
been detected.

Setup Error 60 Receiver in view of Multiple Transmitters set to 
same scan code.

 6 OUTPUTS 6
6.1 SAFETY OUTPUTS

▲! WARNING! This product is designed for use on a 24 VDC, negative ground (functional ground) electrical 
system only. Never connect the PA4600/PA4600BB system to a positive ground system. With a positive ground 
wiring scheme, certain simultaneous shorts of both safety outputs may not be detected and the guarded machine 
may not stop resulting is severe operator injury.

The PA4600 system receiver and the PA4600BB transceiver supply two independent PNP-type, safety 
outputs to provide run/stop signals to the guarded machine. In the machine run state, the safety outputs 
are electrically conducting and source 625 milliamps each (max.) of current at 24 VDC. In the machine 
stop state, the outputs are not electrically conducting.

6.2 AUXILIARY OUTPUT
This is not a safety output. The PA4600/PA4600BB system supplies one auxiliary output. The 
configuration of this output is can be set by adjusting the switch. See Table 4-2 Receiver Code Options 
(Smaller Switch) for switch configurations.

6.2.1 NPN, AUXILIARY OUTPUT

In the ON state this NPN output will sink up to 100 mA.( A standard feature for PA4600BB, and 
selectable at the time of ordering for PA4600)
Fremont CA USA
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6.2.2 PNP, AUXILIARY OUTPUT

In the ON state this PNP output will source up to 100 mA at 24 VDC. The auxiliary output is field 
configurable to operate in Follow mode or Alarm mode. (Available at the time of order for PA4600).

 7 SAFE MOUNTING DISTANCE 7
WARNING! Never install a PA4600/PA4600BB system without regard to the safety distance. If the 
PA4600/PA4600BB system is mounted too close to the point of operation hazard, the machine 
may not stop in time to prevent an operator injury.

A PA4600/PA4600BB system must be mounted far enough from the machine danger zone so the 
machine will stop before a hand or other body part reaches the hazardous area. This distance is called 
the safety distance. It is a calculated number based on a formula. See Figure 7-1 Safe Mounting 
Distanceon page 15 for an illustration of the safety distance. Regardless of the calculated distance, a 
PA4600/PA4600BB system should never be mounted closer to point of operation hazard than 
specified. 

Access guarding
 with PA4600

Hard Guarding

Direction of entry
into hazardous area

Point of Operation

Ds

Figure 7-1  Safe Mounting Distance
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7.1 US SAFE DISTANCE FORMULAS
In the United States several formulas exist to properly determine the safety distance for a safety light 
curtain. In the case of a perimeter access guard, such as the PA4600/PA4600BB, STI recommends the 
formula provided by the Robotic Industries Association (RIA) through the American National 
Standards Institute (ANSI) 

Ds = K x (Ts + Tc + Tr + Tbm) + Dpf

Where:

Ds = minimum safety distance between the PA4600/PA4600BB detection zone and the nearest point of 
operation hazard.

K = speed constant: 1.8 m/sec. (63 inches/sec.) minimum which assumes the operator starts a hand 
motion toward the point of operation from rest. 

According to ANSI B11.19-1990, “The value of the hand speed constant, K, has been determined by 
various studies and although these studies indicate speeds of 63 in./sec. to over 100 in./sec., they are 
not considered conclusive determinations. The user should consider all factors, including the physical 
ability of the operator, when determining the value of K to be used.”

Ts = worst stop time of the machine or equipment. Measured at maximum velocity.

Tc = worst stop time of the control system

Tr = response time of the safeguarding device, including its interface.

NOTE! Ts + Tc is usually measured together by a stop time measuring device.

Tr = the response time of the PA4600/PA4600BB system, in seconds. This response time is given in 
Section 12.1-- System Specifications.

WARNING! When using an STI RM-1 or RM-X with the PA4600/PA4600BB system, add 8 misc. to 
the response times stated in Section 12.1-- System Specifications.

Dpf = maximum travel towards the hazard within the PA4600/PA4600BB detection zones that may 
occur before a stop is signaled. Depth penetration factors will change depending on the model and the 
application. Dpf is 0.9m (36 inches) for an application that only allows a person’s arm to reach through 
the detection zone, typically a model with three or more beams. Dpf is 1.2m (48 inches) for an 
application that allows a person to bend over the detection zone and reach through it towards the 
hazard typically a two beam model. See  Figure 7-2. 

Dpf - 0. 9 m (36 in. ) Dpf = 1. 2 m (48 in. )

1. 2 m (48 in. ) min.

0. 2 m (12 in. ) max.

0. 9 m (36 in. ) min.

Figure 7-2  Dpf Calculation

NOTE! If the guarded machine is not equipped with a stop time performance monitor, a 
percentage increase factor should be applied to the stop time of the machine to allow for braking 
system wear. Contact your machine manufacturer for information.
Fremont CA USA
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7.2 EUROPEAN SAFETY DISTANCE FORMULAS
The following discussion is based on standard EN999 and applies to Multiple Separate Beam systems. 
It describes the safety distance formula for systems with a minimum object resolution greater than 
70mm.

When the minimum object resolution of the system is greater than 70 mm, use the following formula:

S = (K x T) + C 

where:

S = the minimum distance in millimeters, from the danger zone to the detection point, line, plane or 
zone.

K = 1600 mm/s

T = the overall system stopping performance in seconds.

T = t1 + t2

t1 = response time of the safety light curtain in seconds. This response time is given in Section 12.1-- 
System Specifications.

t2 = maximum stopping time of the machine is seconds.

C = 850 mm.

i.e.:

S = (1600 mm/s x T) + 850 mm.

Perimeter Access systems consist of multiple separate beams. These types of devices are designed for 
body detection, not torso detection. During the risk assessment the following possible scenarios should 
be taken into account:

— Crawling below the lowest beam
— Reaching over the top beam
— Reaching through two of the beams
— Bodily access, intrusion between two beams.
The table below shows the most practical positions for a 2, 3 and 4 beam system.

Table 7-1 

Number of Beams Heights above Reference plane, e.g. floor
4 300, 600, 900, 1,200 mm
3 200, 700, 1,100 mm
2 400, 900 mm

Most Practical Positions for Multiple Beams Systems

• Single Beam Units: 
If the risk assessment determines that a single beam system is appropriate the following formula should 
be used for calculating minimum mounting distance:

S = (1600 mm/s X T) + 1200mm

A height of 750mm form the reference plane, e.g. floor is recommended per EN294:1992 sec.4.1.1.
17OMRON SCIENTIFIC TECHNOLOGIES INC.
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 8 INSTALLATION 8
8.1 REFLECTIVE SURFACE INTERFERENCE

A reflective surface adjacent to the detection zone can deflect the optical beam and may cause an 
obstruction in the zone not to be detected. (See Figure 8-2 and  Figure 8-3.) The reflective surface may 
be part of the machine, mechanical guard or workpiece. Therefore, a minimum distance (d) must exist 
between the reflective object and the center line of the PA4600/PA4600BB system detection zone. The 
Test Procedure (Appendix B) must be used to test for this condition.

Trans mitter R ec eiver

A pproac h direc tion

C entral beam L ight beam interrupted

d

R eflec tive S urfac e

P erimeter of danger area

Interruption

a

B eam A ngle, a

Operating R ange, R

Figure 8-1  Correct Mounting Example with Proper Alignment (Top View)

The interruption is clearly detected. The reflective object is outside of the beam angle.

Trans mitter R ec eiver

A pproac h direc tion

C entral beam L ight beam interrupted

d

R eflec tive S urfac e

P erimeter of danger area

R eflec tion

Interruption

a

B eam A ngle, a

Figure 8-2  Unsafe Mounting Example (Top View)

The interruption may not be detected because of the reflection. The reflective object is inside the beam 
angle.

R eceiver

R eflective S urface

Perimter of danger area

R eflection

Interruption

a

S ens ing Field

Trans mitter

Figure 8-3  Unsafe Mounting Example (Front View)

Interruption may not be detected because of the reflection. Reflective surface interference may also 
appear above and below the sensing field.
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Figure 8-4  Worst Case Alignment Example

This example shows the minimum distance from the reflective surface, d, to one side of the beam 
center line. This is applicable for installations without the use of mirrors for multiple side guarding.

Active

8m Max.

Pas s ive

Figure 8-5  Maximum Range of PA4600BB Reflective Surface Interface

This example shows the maximum range of a PA4600BB. To avoid beams from overlapping the 
PA4600BB must not be mounted at a distance greater than 8 meters.
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Figure 8-6  Min. Distance from a Reflective Surface as a Function of Range General Considerations
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8.1.1 ADDITIONAL GUARDING

Areas of access to the point of hazardous operation not guarded by the PA4600/PA4600BB system 
must be protected by suitable means such as a fixed barrier guard, an interlocked guard or a safety mat. 

PA
46
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Transmitter & 
Receiver

M
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r

Figure 8-7  Correct PA4600/PA4600BB Installation Example

8.1.2 INSTALLATION OF MULTIPLE SYSTEMS

When two or more PA4600/PA4600BB systems with the same scan code are mounted in close 
proximity and in alignment with each other, precautions should be taken to avoid one system 
interfering with another. This can be corrected by mounting the transmitters and receivers back-to-
back or stacked. See Figure 8-8 for reference.
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Figure 8-8  Multiple Perimeter Guards Installation Configurations

The scan coding feature of the PA allows for placement of systems in close proximity and in line with 
each other. The distinctive coding of the beams provide for unique operation of a system while in view 
of another system with dissimilar scan coding. Three unique codes are available on the 
PA4600/PA4600BB for these types of applications. See Figure 8-9 for reference.
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Figure 8-9  Multiple Perimeter Guards Installation Configurations using Scan Coding

Note: In some cases a receiver operating in Scan code B may react if it receives a signal from 
two transmitters operating on Scan code A and C. The receiver operating in Scan code B will 
periodically convert from Machine Run to Machine Stop (crosstalk). It is recommended that the 
receiver operating in Scan code B is positioned so that it is NOT in view of the transmitters on 
Scan code A and C. A single transmitter operating on Scan code A or C will not affect the 
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operation of the receiver. This is NOT a safety concern, as the receiver will always operate in a 
safe condition.

8.1.3 ACCESS TO CONFIGURATION SWITCHES

The switches to configure the PA4600/PA4600BB system operating features are located behind the 
front access cover on the end caps of the receiver (and on the receiver cable end of the transceiver of 
the PA4600). Reinstall the retaining screw after completing the configuration.

8.1.4 ALIGNMENT

Physical alignment of the PA4600 transmitter (or active and passive units of the PA4600BB) and 
receiver units is easiest when the PA4600/PA4600BB system is in the automatic start operating mode. 
The units should be in the same plane and at equal height.

The Individual Beam Indicators will light when a beam is out of alignment. See Section 6.1- Individual 
Beam Indicators for details.

8.1.5 CABLE ASSEMBLIES

Receiver cable connectors and transmitter cable connectors are available. Details of the pin-out 
connections for the STI-supplied connector are provided in fig.  Figure 8-10 and  Figure 8-11.

PA4600 Transmitter
Wiring

M12 connector
(optional)

Male Front View

2

3

5

1

*Optional MTS 

MTS Return*

MTS*

24V Return (0VDC)

Earth

1

2

3

4

5

6

7

8

3

4

2

1

5

M12 Xmtr Terminal

4

+24 V

Figure 8-10  Pin Out Diagram for Transmitter Cable

OSSD 1

OSSD 2

Aux.  Output

Start

MPCE

+24 VDC

24V Return (0VDC)

Earth

1

2

3

4

5

6

7

8

PA4600 Receiver/
PA46BB Transceiver

Wiring

M12 connector
(optional)

Male Front View

2

3

4

5

6

8 7

1

8

4

7

5

6

1

2

3

M12 Rcvr Terminal

Figure 8-11  Pin Out Diagram for PA4600 Receiver Cable and PA4600BB Transceiver

8.1.6 INPUT POWER REQUIREMENTS/CONNECTIONS

The PA4600/PA4600BB system operates directly from 24 VDC ±20%. Power to the 4600 system must 
come from a dedicated power supply which meets the requirements of IEC 60204-1 and IEC 61496-1, 
STI part number 42992 or equivalent. 

8.1.7 SPECIAL REQUIREMENTS FOR PERIMETER GUARDING

The guarded machine must only be restarted using a switch located outside the detection area and 
located within full view of the hazardous zone. The PA4600/PA4600BB system’s operating mode 
should be configured in the start/restart interlock mode.
21OMRON SCIENTIFIC TECHNOLOGIES INC.
Fremont CA USA
Tel: 1/888/510-4357 in USA and Canada
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8.1.8 PRESENCE SENSING DEVICE INITIATION

Due to requirements of object resolution, in accordance with ANSI RIA 15.06-1999, OSHA 
1910.217(h), and ANSI B11.2-1995, the PA4600/PA4600BB may not be used for Presence Sensing 
Device Initiation (PSDI). 
Fremont CA USA
Tel: 1/888/510-4357 in USA and Canada

Original Instructions22
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 9 CONNECTING TO THE MACHINE CONTROL 
CIRCUIT 9

WARNING! This product is designed for use on a 24 VDC, negative ground (functional ground) 
electrical system only. Never connect the PA4600/PA4600BB system to a positive ground 
(functional ground) system. With a positive ground wiring scheme, certain simultaneous shorts 
of both safety outputs may not be detected and the guarded machine may not stop resulting is 
severe operator injury.

WARNING! Never use only a single safety output to control the machine. Should this single 
output fail, the machine may not stop, resulting in severe operator injury. The machine must be 
connected using both safety outputs.

The electrical connections for the PA4600/PA4600BB units are made by removing the larger 
endcap near the display. With the endcap removed snap out the 8 position terminal block from 
the endcap piece. Then pass the wires through the endcap wiring port and strain relief plug. 
Make wiring connections to the numbered terminal block contacts and then snap the terminal 
block back to the endcap piece. Align the endcap to the housing and secure the four screws.

WARNING! Disconnect power before opening the endcap.

USER CABLE

OPTIONAL FACTORY INSTALLED ON PA4600
STANDARD FACTORY INSTALLED ON PA4600BB

TX MICRO-STYLE
QUICK-DISCONNECT

RX MICRO-STYLE
QUICK-DISCONNECT
STI 19210-0010

STI 19209-0010

PA4600 CONNECTIONS:

4.  USE STRAIN RELIEF (44512-0090) OR NPT ADAPTER (51512-0110) AS REQUIRED.

6.  CONNECT LEAD WIRES TO INTERNAL TERMINAL BLOCK; KEEP LEADS AWAY FROM PCA.

5.  INSTALL CONNECTOR IN OPEN PORT; USE PROVIDED O-RING IF REQUIRED.

3.  DIS-ASSEMBLE ENDCAP & REMOVE PLUG FROM PORT TO BE USED.

1.  3 I/O PORTS ARE PROVIDED ON "BOTTOM" ENDCAP.

2.  PORTS COME WITH M20 PLUGS & O-RINGS.

ADAPTER

51512-0110

M20 TO 1/2 NPT

DISASSEMBLED

& BRACKET INSTALLED
WITH PLUGS
BOTTOM VIEW OF ENDCAP

FOR PCA
CLEARANCE

INTERIOR
ENDCAP

THIS LOCATION

KEEP LEADS 
BELOW

BLOCK
TERMINAL

44512-0090

CABLE STRAIN-RELIEF

IF NEEDED.
OF 3 PORTS.   USE O-RING
REMOVE M20 PLUG FROM ONE

LIQUID-TITE FITTING

765432 81

Figure 9-1  Connector Options
23OMRON SCIENTIFIC TECHNOLOGIES INC.
Fremont CA USA
Tel: 1/888/510-4357 in USA and Canada
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9.1 CONNECTING TO A SAFETY MONITORING DEVICE
The wiring from the PA4600/PA4600BB system to the machine control circuit must be control reliable 
as described in ANSI B11.19-1990. Normally PLCs are not designed to be control reliable. Safety 
devices such as the PA4600/PA4600BB system should not depend on a PLC to stop a guarded 
machine.

However, safety related monitoring devices are now available. See  Figure 9-2 for connection to such 
a device. Note that all safety inputs are directed to the monitoring device which also performs the 
MPCE monitoring function.

+24VDC 0 VDC
Earth

Ground

Power Supply

1
OSSD 1

2
OSSD 2

4
Start

7
0 VDC

6
+24VDC

PA4600 Receiver/
PA4600BB Transceiver

PA4600 XMTR

Grey

Blue

PA4600
Input 1

PA4600
Input 2

Safety
Mats
Input

Safety
Interlock
Input

Other 
Safety 
Devices

Safety 
Monitoring

Device

MPCE 2

MPCE  1

SUPPRESSOR

SUPPRESSOR

4

4

1

1

2

3

4

Connecting to Machine Control System Via Safety Monitoring Device

Start

Red

Yellow

MPCE 1

MPCE 2

5

5

2

7

5

3
Auxiliary

Output

8
Earth

5
MPCE

3

Pink

White

Brown

Green

4
MTS

7
0 VDC

6
+24VDC

N. C.
7

Earth

5
MTS 
Return

White

Brown

Green

N. C.

N. C.

7

7

Output 1

Output 2

Machine Control Contacts

MPCE 1 MPCE 2

MTS/Test

6

Blue

Black

No connection.

ordered.  
connection is needed if the option is not
terminals 4 & 5.  MTS is an option,  no
not used,  install a jumper across
MTS requires a N. C.  contact.  If MTS is
Contacts.
Monitor the MPCE's Normally Closed
The Safety Monitoring Device must

properly suppresed.
Verify that the final switching devices are

terminal 4 (grey wire).  Start connections are shown
with option NO1 –  Normally Open (pulled to 0 VDC).

Remote start requires a N. O.  contact,

User-supplied fuse 

connect to PLC (optional)
Auxiliary Output NPN or PNP 100 mA.  max. ,

6

1

2

3

8

Wiring for PA4600BB.  No connection is required for 
transmitter on a PA4600BB

8

8

Figure 9-2  Connecting to a Safety Monitoring Device
Fremont CA USA
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9.2 CONNECTING VIA AN RM-1 MODULE
The STI RM-1 Module provides force-guided relay outputs for machine control. OSSD Safety outputs 
1 and 2 are connected to the RM-1 and provide the power necessary to energize its relays. See  Figure 
9-3 for the preferred connection method using the RM-1. The auxiliary non-safety output of the 
PA4600/PA4600BB system can be used to signal light curtain status to a PLC.

+24VDC 0 VDC
Earth

Ground

Power Supply

PA4600 XMTR

Grey

Blue
4

Start

5

6

Pink

White

Brown

N. C.
9

White

Brown

N. C.

N. C.

9

9

MTS/Test

8

Blue

Black

MPCE 1 MPCE 2

R M-1

OS S D 1

OS S D 2

0 V DC

Monitor

42

41

32

31

24

23

14

13 MP C E 2

C ONT R OL V OLT A G E

MP C E 1

3

3

S UP P R E S S OR

S UP P R E S S OR

7

7

T o Mac hine C ontrol

MP C E  1 MP C E  2

Pink

1 2

1

No connection

MTS requires a N. C.  contact.  If MTS is not used,  install a  jumper across Terminals 4 & 5
MTS is optional,  no  connections are needed if the option is not ordered.  

Verify that the final switching devices are properly  suppressed.    

Remote start requires a N. O.  contact,  terminal 4 (grey wire).  Start connections are shown

with option NO1 –  Normally Open (pulled to 0 VDC).  

User-supplied fuse 

Auxiliary Output NPN or PNP 100 mA.  max. ,  connect to PLC (optional)

User-supplied over current protection,  6 A max.

For testing prior to installation,  the user may select MPCE OFF(default factory setting).  
In this case the MPCE line (pink wire) must be connected to the systems 0 VDC line.

MPCE monitoring must be used when using the RM1.  If the RM1 is the 
Final Switching Device connect terminal 5 (Pink wire) to the MONITOR terminal of the RM1.
If force-guided control relays are used as Final Switching Devices they must be monitored,  
connect terminal 5 (Pink wire) though N/C contacts to 0 VDC.  (Do not connect both)

1

2

3

4

7

5

6

8

9

1
OSSD 1

2
OSSD 2

4
Start

7
0 VDC

6
+24VDC

3
Auxiliary

Output

8
Earth

5
MPCE

Green

4
MTS

7
0 VDC

6
+24VDC

Earth

5
MTS 
Return

Green

1

2

3

8

Yellow

Red

Wiring for PA4600BB.  No connection is required for transmitter on a PA4600BB.10

PA4600 Receiver/
PA4600BB Transceiver

10

Figure 9-3  Connecting via an RM-1 Module
25OMRON SCIENTIFIC TECHNOLOGIES INC.
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9.3 CONNECTING VIA TWO FORCE-GUIDED RELAYS
FGR series relays provides force-guided relay outputs for machine control. See  Figure 9-4 for the 
preferred connection method using two force-guided relays.

+24VDC 0 VDC
Earth

Ground

Power Supply

PA4600 XMTR

Grey

Blue3

Start

Red

Yellow

4

5

Pink

White

Brown

N. C.
8

White

Brown

N. C.

N. C.

8

8

MTS/Test

7

Blue

Black

No connection

connection is needed if the option is not ordered.
jumper across terminals 4 & 5.  MTS is an option,  no
MTS requires a N. C.  contact.  If MTS is not used,  install a

provided in the documentation Kit.  (TVS,  Diode type)
The MPCE coils must be suppressed with the components

Remote start requires a N. O.  contact,  terminal 4 (grey wire).

 Start connections are shown

with option NO1 –  Normally Open (pulled to 0 VDC).  

User-supplied fuse 

(optional)
Aux.  Output NPN or PNP 100 mA.  max.  @ 24VDC,  connect to PLC

connected to the 0 VDC line.
case the MPCE line,  terminal 5 (pink wire) must be
user may select MPCE OFF(default factory setting).  In this
For the purpose of bench testing prior to installation,  the

terminal 5 (pink wire) though N/C contacts to 0 VDC.  
relays  are used as the Final Switching Devices.  Connect
MPCE monitoring must be used when force-guided control

MPCE 2

MPCE  1

SUPPRESSOR

SUPPRESSOR

6

6

1 2

MPCE 1 MPCE 2

1

2

3

4

Connecting to Machine Control System Via Two Force-Guided Relays

7

5

6

Machine Control Contacts

MPCE 1 MPCE 2

8

1
OSSD 1

2
OSSD 2

4
Start

7
0 VDC

6
+24VDC

3
Auxiliary

Output

8
Earth

5
MPCE

Green

4
MTS

7
0 VDC

6
+24VDC

8
Earth

5
MTS 
Return

Green

1

2

3

9

9
Wiring for PA4600BB. No connection is required for 
transmitter on a PA4600BB

PA4600 Receiver/
PA4600BB Transceiver

Figure 9-4  Connecting Via Two Force-guided Relays
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9.4 CONNECTING TO MACHINE CONTROL SYSTEM VIA RM-2AC
The following example shows the PA4600/PA4600BB interfaced to a RM-2AC via 100 to 240 VAC 
input.

RM-2AC

3
+24VDC

2
0 VDC

1
Shield

8
MPCE

9
MPCE In

10
MPCE 

11
Return

12
Zone

 Sel 1 In
13

Zone
Sel 2 In

14
Zone In

15
Warning

In
16

OS3100 
MTS

17
not used

4
OSSD A

5
OSSD B

6
Aux.  In

7
Start In

MS/PA4600
OS3100
Inputs

18
Not used

19

20

21

22
Not used

23

24

25

26

27

37
Zone

Sel 2out

36
Zone

Return

35
Start out

34
Return

33
MTS out

32
Return

30

Warning
output

31

+24VDC
fused

29
0 VDC
fused
28
Aux

 passthru

44
Not used

43
+24 VDC

42
0 VDC

41
Shield

40
MTS

39
MTS

Return

38
Zone

Sel 1out

47

46
Line

Voltage

45
Neutral

OS3100 Zone
/MTS Inputs

Auxiliary
Output

Safety
Outputs

AC Voltage
Input

MS/PA4600
XMTR Input

OS3100 Zone
Select Out

Controls
Interface

MPCE 2

MPCE 1

ARC SUPPRESSOR

ARC SUPPRESSOR

1

1

MPCE 1 MPCE 2

2

2

Earth 100 - 240VAC

3

Lamp

Control voltage

6

4

5

+24 VDC

0 VDC

Shield

MTS

MTS
Return

MS/PA4600
XMTR

PA4600 Receiver/
PA46BB Transceiver

F1

T1. 25A / 250V

+24VDC

0 VDC

Shield

MPCE 

OSSD A

OSSD B

Auxiliary

Start

6

1   Verify that the final switching devices are properly 
suppressed.

2   MPCE monitoring must be used when using the RM-
2AC.  If the RM-2AC is the final switching device 
connect the pink wire to the MPCE Mon terminal # 
8.  If external force-guided relays are the final 
switching device,  they must be monitored,  connect 
the pink wire to MPCE In and connect a set of N/C 
contacts from force-guided relays to MPCE Out 
terminal # 10 and Return terminal # 11.  (do not 
connect both).

3    The start input requires a N/C . switch contact,  
install a jumper when not in use.

4   The MTS input requires a N/C contact,  install a 
jumper when not in use.

5   The Auxiliary output is shown connected to a lamp,  
NPN configuration shown.  When the AUX Output is a 
PNP,  connect the other side of the load to terminal 
29 (0VDC).

6   No connections on Terminal 12 to 15 and Termianl 
36 to 38 are needed when using STI light curtains.
Wiring for PA4600BB.  No 
Connection is required for
transmitter on a PA4600BB.

SW1

SW2

Mon

Out

2Wiring Procedure

6

7

7

Figure 9-5  Connecting Via RM-2AC
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9.5 CONNECTING TO MACHINE CONTROL SYSTEM VIA RM3
The following example shows two PA4600/PA4600BB Perimeter Guarding Devices interfaced to an 
RM3. The RM3 is muting both the perimeter guards and each has four muting sensors per safety 
channel. The RM3 is driving two MPCE control relays and monitoring the NC auxiliary contacts. See  
Figure 9-6. 
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S
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RM-3
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12MU-EN-HI

11START
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suppressor
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NOTES:

YELLOW

RED

Power Supply

Earth 0VDC +24VDC

3

1

Muting inputs for channels 1 and 2 are shown in the non-mute state.

Inputs for channel 1 are PNP-type sensors,  light/dark operate.

Muting inputs for channel 2 are N. C. /N. O.  relay output type sensors.  

The number of muting sensors can be configured for 2,  3 or 4 (application dependent).

The start input is Normally Closed; install a jumper if a switch is not needed.

Mute enable input is shown in the non-mute state.

External mute indicating lamps (rated 40-300 mA @ 30 VDC max. ) MUST be used.

Verify that the final switching devices are properly suppressed.

MPCE monitoring must be used when forced-guided control relays are used as the final switching 

devices.9

10

MTS requires a N. C.  contact.  If MTS is not used,  install a jumper across terminals 4 and 5.

MTS is an option,  no connection is needed if the option is not ordered.

No connection.

Wiring for PA4600BB.  No connection is required for transmitter on a PA4600BB.
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9
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PA4600BB Transceiver

Figure 9-6  Connecting Via RM3 Module
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 10 CHECKOUT AND TEST PROCEDURES 10
10.1 CHECKOUT PROCEDURE

Once the PA4600/PA4600BB system has been configured, mounted, aligned and properly connected to 
the machine control system, the initial Checkout Procedure detailed in Appendix A must be performed 
by qualified personnel. A copy of the checkout results should be kept with the machine records.

10.2 TEST PROCEDURE
WARNING! The tests outlined in the Test Procedure in Appendix B must be performed at 
installation, according to the employer’s regular inspection program and after any maintenance, 
tooling change, set up, adjustment, or modification to the PA4600/PA4600BB system or the 
guarded machine. Where a guarded machine is used by multiple operators or shifts, it is 
suggested that the test procedure be performed at each shift or operation change. For any and 
all installations, OSTI recommends the Test Procedure in Appendix B be performed at least once 
per year. Testing ensures that the light curtain and the machine control system work properly to 
stop the machine. Failure to test properly could result in serious injury to personnel.

When using a PA4600/PA4600BB system set for Automatic Start Mode operation, in conjunction with 
an RM-1 or RM-X relay module, it is necessary to verify that the RM-1 or RM-X outputs can properly 
change state by causing an intentional beam break at least every change of shift or 24 hours of 
operation.

 11 CLEANING 11
Accumulation of oil, dirt and grease on the front filter of the PA600 transmitter or receiver can affect 
the system operation. Clean filters with a mild detergent or glass cleaner. Use a clean, soft, lint-free 
cloth. Painted PA4600/PA4600BB surfaces may be cleaned with a mild de-greasing cleaner or 
detergent.
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 12 SPECIFICATIONS AND ADDITIONAL 
INFORMATION 12

12.1 SYSTEM SPECIFICATIONS

Performance:
Protective Height Variable
Operating Range 0.8 to 70 meter for PA4600, 0.8 to 8m for PA4600BB
Effective Aperture Angle ± 2.5° maximum, transmitter and receiver at operating range greater 

than 3 meter per IEC 61496-2.
Safety Output Two PNP, each output sourcing 625 mA @ 24 VDC, short circuit 

protected. (See note 1)
Response Time Scan code A: <24 ms

Scan code B: <20 ms
Scan code C: <16 ms

Auxiliary (Non-Safety) 
output

One NPN output sinking 100mA @ 24VDC or PNP output sourcing 
100 mA @ 24 VDC. Both available in follow or fault operating mode.

MPCE Monitor 50 mA @24 VDC steady state (See Note 2 below.)
Start/Restart 10mA consumption
Light Source Infrared Light Emitting Diode, 880 nm
Transmitter Indicator Light Active (Yellow)
Receiver Indicator Light Machine run (Green), Machine stop (Red), Interlock/Alarm (Yellow), 

individual beams and two 7-segment display.
Electrical:
Power input Transmitter: 24 VDC ± 20% 100 mA max. Receiver: 24 VDC ± 20% 

1.6 mA max. (receiver 250mA + OSSD1 625 mA max. + OSSD2 625 
mA max. + auxiliary 100 mA max). Power Supply must meet 
requirements of IEC 60204-1 and IEC 61496. STI part number 42992 
or equivalent. (See note 1 below).

Mechanical:
Construction Polyester powder painted aluminum
Cable length Available in 10, 15, and 30 m lengths, unshielded.
Wiring Connections 8-contact terminal block for transmitter and receiver and PA4600BB.

Optional M12 connectors: 8-pin receiver and PA4600BB & 5-pin 
transmitter.

Min. Cable Gauge 22 AWG (0.32 mm2) for user-supplied cables.
Environmental:
Enclosure rating IP67
Temperature O to 55 degree C (32 to 131 F)
Relative Humidity 95% maximum, non-condensing
Approvals: CE, TUV, UL and CSA
Conformities: ESPE Type 4 (IEC 61496-1 /-2)

Category 4 / PL e (EN ISO 13849-1)
SIL3 / SIL3 CL3 (IEC 51508 / EN 62061)
ANSI R15.6-1999, ANSI B11.19-1990, OSHA 1910.217 (c)

Safety Related Parameters: PFH = 2.7 E-09 1/h
Proof Test Interval = 20 years
MTTFd = 100 years

Specifications subject to change
Note 1: Total system current requirements is the sum of transmitter (100mA), receiver (250mA), 
OSSD1 (625mA), OSSD2 (625mA) and Aux. Output (100mA).
Note 2: 24 VDC is nominal. Actual voltage is dependant upon supply, V = Vsupply - 2V.
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Table 12-2 Inputs and Outputs Cable Length Limitations

RX or 
TX Signal Name Minimum Wire Gauge1 Specified max. length
RX OSSD A & B outputs 20 AWG (0.52nm2) wire 300 mA load: 70 meter (230 ft.) 

625 mA load: 35 meter (115 ft.)
RX Aux output 22 AWG (0.32nm2) wire 70 meter (230 ft.)
RX Start input 22 AWG (0.32nm2) wire 70 meter (230 ft.) 
RX MPCE Monitor input 22 AWG (0.32nm2) wire 70 meter (230 ft.) 
RX 24 VDC input power 18 AWG (0.82nm2) wire 1.6 Amp load: 20 meter (65 ft.) 

1 Amp load: 36 meter (117 ft.) 
TX 24 VDC input power 22 AWG (0.32nm2) wire 0.1 Amp: 120 meter (390 ft.)
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12.2 DIMENSIONAL DRAWING
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Figure 12-1  PA4600/PA4600BB Dimensional Drawing
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Figure 12-2  Receiver and Transmitter Front View and Mounting Brackets
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Figure 12-3  Mounting Brackets

Table 12-3 PA4600/PA4600BB Dimensions

PA46-X Beam Spacing Mtg Holes Overall Height
PA46-1-100 N/A 211.3/8.32 241.1/9.49
PA46-2-500 A = 500/19.69 B = 711.3/28.00 C = 741.1/29.18

PA46-BB-2-500 A = 500/19.69 B=760.8/29.95 C=781.1/30.75
PA46-2-600 A = 600/23.62 B = 811.3/31.94 C = 841.1/33.11

PA46BB-2-600 A=600/23.62 B=860.8/33.89 C=881.1/34.69
PA46-3-400 D = 400/15.75 E = 1011.3/39.81 F = 1041.1/40.99
PA46-3-500 D = 500/19.69 E = 1211.3/47.68 F = 1241.1/48.86
PA46-4-300 G = 300/11.81 H = 1111.3/43.75 J = 1141.1/44.93
PA46-5-300 G = 300/11.81 H = 1411.3/55.56 J = 1431.6/56.36
PA46-6-300 G = 300/11.81 H = 1711.3/67.37 J = 1731.6/68.17

 (mm/inches)
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12.3 SPARE PARTS

12.3.1 TRANSMITTERS MODEL NUMBERS

To order a spare transmitter, read the part number from your existing transmitter, or build a model from 
the options in the table below.

PA46______ - _____-_____

           (1)          (2)        (3)

1) Number of beams and space between beams

1-000 = 1 beam (only)

2-500 = 2 beams spaced at 500 mm

2-600 = 2 beams spaced at 600 mm

3-400 = 3 beams spaced at 400 mm

3-500 = 3 beams spaced at 500 mm

4-300 = 4 beams spaced at 300 mm

5-300 = 5 beams spaced at 300 mm

6-300 = 6 beams spaced at 300 mm

2) Optional M12 Q-D connector

Q2 = M12 Quick- Disconnect

Blank = no Quick- Disconnect

3) Optional MTS

M = MTS

Blank = No MTS

12.3.2 RECEIVERS MODEL NUMBERS

To order a spare receiver, read the part number from your existing receiver, or build a model from the 
options in the table below.

 PA46______ - ______ - ______- ______

             (1)          (2)           (3)          (4)

1) Number of beams and space between beams

1-000 = 1 beam (only)

2-500 = 2 beams spaced at 500 mm

2-600 = 2 beams spaced at 600 mm

3-400 = 3 beams spaced at 400 mm

3-500 = 3 beams spaced at 500 mm

4-300 = 4 beams spaced at 300 mm
Fremont CA USA
Tel: 1/888/510-4357 in USA and Canada
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5-300 = 5 beams spaced at 300 mm

6-300 = 6 beams spaced at 300 mm

2) Optional M12 Q-D connector

Q2 = M12 Quick- Disconnect

Blank = no Quick- Disconnect

3) Information Required. Represents the Start/Restart input type.

Designator Description
– NO1 Normally open (pulled low to 0 VDC)
– NO2 Normally open (pulled high to +24 VDC)
– NC1 Normally closed (pulled low to 0 VDC)
– NC2 Normally closed (pulled high to +24 VDC)

4) Auxiliary Output Configuration

N = NPN

P = PNP

12.3.3 PA4600BB TRANSCEIVER

PA46-BB-2-____

Beam Spacing

500 = 2 beams at 500mm spacing

600 = 3 be4ams at 600mm spacing

12.3.4 PA4600BB PASSIVE

PA46-BB-2-500-MIRW

PA46-BB-2- 600 MIRW
35OMRON SCIENTIFIC TECHNOLOGIES INC.
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12.3.5

Receiver Cables Description
60672-0100 10m receiver/transceiver cable
60672-0150 15m receiver/transceiver cable
60672-0300 30m receiver/transceiver cable
19210-0010 M12 receiver connector

Transmitter Cables Description
60673-0100 10m transmitter cable
60673-0150 15m transmitter cable
60673-0300 30m transmitter cable
19209-0010 M12 transmitter connector

CABLES

12.3.6 OTHERS

Model Number/Part Number Description
LCMK-4 Mounting Kit - allows mounting to STI stands
PAMK-36 PA46 36 in. mounting stand
PAMK-40 PA46 40 in. mounting stand
PAMK-44 PA46 44in. mounting stand
PAMK-48 PA46 48in. mounting stand
PAMK-52 PA46 52in. mounting stand

43695-0010 4 x 5 Mirror
25623 Mirror Mounting Kit

42338-0040 4 ft. mounting stand
42338-0060 6 ft. mounting stand
42338-0070 7 ft. mounting stand
42338-0080 8 ft. mounting stand
42338-0100 10 ft. mounting stand
40348-0010 Laser Alignment Tool
Fremont CA USA
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12.4 WARRANTY
OMRON STI warrants its products to be free from defects of material and workmanship and will, 
without charge, replace or repair any equipment found defective upon inspection at its factory, 
provided the equipment has been returned, transportation prepaid, within one year from the date of 
installation and not to exceed 18 months from date of factory shipment.

The foregoing warranty is in lieu of and excludes all other warranties not expressly set forth herein, 
whether expressed or implied by operation of law or otherwise including but not limited to any implied 
warranties of merchantability or fitness for a particular purpose. No representation or warranty, express 
or implied, made by any sales representative, distributor, or other agent or representative of OMRON 
STI which is not specifically set forth herein shall be binding upon OMRON STI. OMRON STI shall 
not be liable for any incidental or consequential damages, losses or expenses directly or indirectly 
arising from the sale, handling, improper application or use of the goods or from any other cause 
relating thereto and OMRON STI’s liability hereunder, in any case, is expressly limited to repair or 
replacement (at OMRON STI’s option) of goods.

Warranty is specifically at the factory or an OMRON STI authorized service location. Any on site 
service will be provided at the sole expense of the Purchaser at standard field service rates. All 
associated equipment must be protected by properly rated electronic/electrical protection devices. 
OMRON STI shall not be liable for any damage due to improper engineering or installation by the 
purchaser or third parties. Proper installation, operation and maintenance of the product becomes the 
responsibility of the user upon receipt of the product.

12.5 PATENTS
Elements of the electronics and optics essential to meet the specifications and performance standards of 
OMRON STI controls are covered by one or more of the following U.S. Patent Numbers: 3,774,039; 
3,867,628; 3,967,111; 3,996,476; 4,007,387; 4,101,784; 5,015,840; Design 255,031, and other patents 
pending. 

12.6 TRADEMARKS
PA4600/PA4600BB is a trademark of OMRON Scientific Technologies, Inc.

12.7 REPAIRS
OMRON STI offers product repair service at our factory. If you need repairs made to any OMRON STI 
product contact our Customer Service Department.

12.8 DOCUMENTATION CRITERIA
This publication has been carefully checked for accuracy and is believed to be fully consistent with the 
products it describes. However, OMRON STI does not assume liability for the contents of this 
publication, the examples used within, or the use of any product described herein. OMRON STI 
reserves the right to make changes to products and/or documentation without further notification.
37OMRON SCIENTIFIC TECHNOLOGIES INC.
Fremont CA USA
Tel: 1/888/510-4357 in USA and Canada

Original Instructions



1 3  
OMRON SCIENTIFIC TECHNOLOGIES INC. © OSTI 1109 PN99689-0010 Rev.L   

 13 GLOSSARY 13
13.1 GLOSSARY DEFINITIONS

Detection Zone: The sensing zone between the transmitter and receiver where objects will be detected 
by the PA4600/PA4600BB system.

MPCE: The electrically powered element that directly controls the normal operation of a machine in 
such a way that it is the last (in time) to function when machine operation is to be initiated or arrested.

OFF State: The state in which the output circuit is interrupted and does not permit current to flow.

ON State: The state in which the output circuit is complete and permits the flow of current.

Output Signal Switching Device (OSSD): The component of the safety light curtain connected to the 
machine control system which, when the light curtain detection zone is interrupted, responds by going 
to the OFF state. Also known as safety outputs.
Fremont CA USA
Tel: 1/888/510-4357 in USA and Canada
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 14 TROUBLESHOOTING 14
14.1 RECEIVER INDICATOR LIGHTS

14.1.1 RECEIVER TROUBLESHOOTING

The PA4600/PA4600BB receiver unit has a two-digit numeric display that displays diagnostic codes 
identified by the internal control circuits. This display is visible from the front of the receiver. The 
diagnostic codes used in the PA4600/PA4600BB are given in the following table.

Table 14-1 Diagnostic Code Listing

Code Group Code Number Meaning of Diagnostic Code
Normal Operation 88/V# During Power-Up all of the segments are light and 

then the software version number is displayed.
-- RUN state

– 0 STOP state
– 1 In the Interlock state and waiting for Start Input

Dipswitch Faults 21 Invalid Mode selection setting.
22 Dipswitch settings changed during operation.
26 Invalid Code setting

Safety Output (OSSD) Faults 31 Safety Output A & B are shorted together.
32 Safety Output A shorted to Power.
33 Safety Output B shorted to Power.
34 Safety Output A shorted to Ground.
35 Safety Output B shorted to Ground.

MPCE Faults 41 MPCE signal was in Wrong state BEFORE 
entering the Machine RUN state.

42 MPCE signal was in Wrong state AFTER entering 
the Machine RUN state.

43 MPCE signal was in Wrong state during power-up 
of the PA4600/PA4600BB.

Receiver Fault 50 A fault internal to the PA4600/PA4600BB has 
been detected.

Setup Error 60 Receiver in view of multiple transmitters set to the 
same scan code.

14.2 TRANSMITTER INDICATOR LIGHT
• Yellow - The Transmitter is active. If the LED is blinking, the light curtain is in an alarm condition.

14.2.1 TROUBLESHOOTING THE TRANSMITTER

If the yellow LED is off:

1.Verify the cable is connected. 

2.Verify the power supply is within limits (+24V ± 20%). 

3. MTS connected to MTS Return, see Section 5-- Diagnostic and Test Features

4.Call OMRON STI’s Service Department @ 1/888/510-4357.

If the yellow LED is blinking: 

1.Verify the power supply is within limits (+24V ± 20%). 

2.Call OMRON STI’s Service Department @ 1/888/510-4357.
39OMRON SCIENTIFIC TECHNOLOGIES INC.
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APPENDIX A —CHECKOUT PROCEDURE  

A.1 CHECKOUT PROCEDURE LOG
Qualified personnel during initial PA4600/PA4600BB system installation and at least every three 
months or more frequently depending on machine usage and company guidelines must perform the 
following checkout procedure.

Machine Identification:_______________________________Date:_______________

Item Condition Comments

1. Verify that the guarded machine is compatible with the type of machine 
which maybe used with the 4600 system. See Section 1-- Important Safety 
Warnings for further information.

? Pass
? Fail

2. Verify that the mounting distance of the PA4600/PA4600BB system is equal 
to or greater than the minimum safe distance from the danger point. See 
Section 7-- Safe Mounting Distance for further information.

? Pass
? Fail

3. Determine that all access to the danger point not protected by the 
PA4600/PA4600BB system is guarded by other means, such as gates, fencing 
or other approved methods. Verify that all additional guarding devices are 
installed and operating properly.

? Pass
? Fail

4. Verify that the PA4600/PA4600BB can only be reset from a position outside 
and within view of the hazardous machine area. If not, them make sure the 
operator is not able to stand outside of view within the hazardous area without 
supplemental guarding such as gates, fencing or other approved methods.

? Pass
? Fail

5. Inspect the electrical connections between the guarded machine’s control 
system and the PA4600/PA4600BB system. Verify that they are properly 
connected to the machine such that a stop signal from the PA4600/PA4600BB 
system results in an immediate halt of the machine’s cycle. See Section 9-- 
Connecting to The Machine Control Circuit.

? Pass
? Fail

6. If the MPCE monitoring feature is not used, proceed to step 7. To test the 
MPCE feature, verify that the feature has been enabled. Turn the machine 
power on. Cycle the machine. Place a temporary jumper wire between the 
MPCE connections. The PA4600/PA4600BB should enter an alarm condition. 
Remove the temporary jumper. Press and release the start button.

? Pass
? Fail

7. Record the test results in the machine log, then perform the Test Procedure. ? Pass
? Fail

Technician 
Signature:____________________________________________________________________
Fremont CA USA
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APPENDIX B —TEST PROCEDURE

B.1 TEST PROCEDURE LOG
The following test procedure must be performed by qualified personnel during initial 
PA4600/PA4600BB system installation, according to the employer’s regular inspection program and 
after any maintenance, adjustment or modification to the PA4600/PA4600BB system or the guarded 
machine. Testing ensures that the light curtain, safety system, and machine control system work 
together to properly stop the machine. Failure to test properly could result in serious injury to 
personnel. To test the PA4600/PA4600BB system, use a test object larger than the single beam being 
blocked.

Machine Identification:_______________________________Date:_______________

Item Condition Comments

1. Disable the guarded machine. Apply power to the PA4600/PA4600BB 
system.

? Pass
? Fail

2. Visually inspect the machine to ensure that access to the danger point is 
only through the PA4600/PA4600BB detection zone. If not, additional 
guarding, including mechanical barriers may be required. Verify that all 
additional guarding devices and barriers are installed and operating properly. 

? Pass
? Fail

3. Verify that the mounting distance of the PA4600/PA4600BB system is equal 
to or greater than the calculated minimum safety distance from the danger 
point. See Section 7-- Safe Mounting Distance for further information. Ensure 
that the operator is not able to stand between the PAA4600 detection zone 
and the danger point without being in clear view of the reset location.

? Pass
? Fail

4. Check for signs of external damage to the PA4600/PA4600BB system, the 
machine and the electrical cables and wiring. If damage is found, lock the 
machine off and report to the supervisor.

? Pass
? Fail

5. Interrupt all individual beams of the PA4600/PA4600BB system detection 
zone. Each corresponding Individual Beam Indicator must be lit its beam is 
being blocked. If in automatic start mode, verify that the red machine start light 
is lit. If in start/restart interlock mode, verify that the red machine stop and 
yellow interlock lights are on. Press and release start button before 
proceeding to step 6

? Pass
? Fail

6. Start the machine. While the machine is in motion, interrupt a beam within 
the detection zone. The machine should stop immediately. Never insert a test 
object into the dangerous parts of the machine. With the machine at rest, 
interrupt the detection zone with a test object. Verify that the machine will not 
start with a test object blocking a beam within the detection zone.

? Pass
? Fail

7. Verify that the braking system is working properly. If the machine does not 
stop fast enough, adjust the braking system or increase the distance from the 
detection zone to the danger point.

? Pass
? Fail

8. If the safety devices or the machine fails any of these tests, do not run the 
machine. Immediately tag or lockout the machine to prevent its use and notify 
the supervisor.

? Pass
? Fail

Technician 
Signature:____________________________________________________________________
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APPENDIX C —DECLARATION OF COMFORMITY 
INFORMATION

OMRON SCIENTIFIC TECHNOLOGIES INCORPORATED�

OMRON Scientific Technologies Incorporated (at 6550 Dumbarton Circle, Fremont, CA 94555-3605, U.S.A.), 
hereby declares that the following series manufactured products listed below conform with the relevant Essential 
Health and Safety Requirements (EHSRs) of the European Machinery Directive (06/42/EC), with the relevant 
requirements of the Low Voltage Directive (06/95/EC), with the essential protection requirements of the 
Electromagnetic Compatibility (EMC) Directive (2004/108/EC), and with the RoHS Directive (2002/95/EC) - 
the restriction of the use of certain hazardous substances in electrical and electronic equipment. 

Perimeter Access PA4600 Series (Single & Multiple Beam Safeguard) 
Electro-sensitive protection equipment (ESPE) for perimeter access and area guarding, Type 4 

The PA4600 Series products have been type-examined per 

EC Type Examination Certificate,
Registration No.: 01/205/0733/10

issued by notified body TUV Rheinland Industie Service GmbH, Certification Body for Machinery (NB No. 0035). 

The following transposed harmonized European and IEC Standards were used to form the basis for the requirments and tests: 

EN 61496-1:2004 + 2008 - Safety of machinery – Electro Sensitive Protective Equipment, Part 1: General 
 requirements and tests. 

IEC 61496-2:2006 - Safety of machinery – Electro Sensitive Protective Equipment, Part 2: Particular Requirements 
 using Optoelectronic Protective Devices. 

EN ISO 13849-1:2008 - Safety of machinery – Safety-related parts of control systems, Part 1: General principle for design. 

EN 60204-1:2006: Safety of machinery – Electrical equipment of machines, Part 1: General requirements. 

EN 50178:1997: Electronic equipment for use in power installations. 

IEC 61508, Parts 1 – 7:1999 – 2000 - Functional Safety Of Electrical/Electronic/Programmable electronic Safety-Related 
 Systems.  

EN 62061:2005 – Safety of machinery. Functional safety of safety-related electrical, electronic and programmable 
electronic control systems. 

Martin D. Krikorian 
Quality Director 
OMRON Scientific Technologies, Inc. 
Fremont, CA, USA 
April 2010 

EU Representative: 
Stefan Richter, Chief Engineer Research & Development 
OMRON Scientific Technologies, Inc. 
Am Grarock 8 
D-33154 Salzkotten 
Germany 
Tel: +49-5258-9327-44
Fax: +49-5258-9327-99
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