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Important ... read this page before proceeding! 
In the United States, the functions that the Banner AG4 Series Safety Laser Scanner is intended to perform are regulated by the 
Occupational Safety and Health Administration (OSHA). Outside of the United States, these functions are regulated by other 
agencies, organizations, and governments. Whether or not any particular Safety Laser Scanner installation meets all applicable 
requirements depends upon factors that are beyond the control of Banner Engineering Corp. These factors include the way in 
which the Safety Laser Scanner is applied, installed, wired, operated, and maintained. It is the responsibility of the purchaser 
and user to apply this Safety Laser Scanner in full compliance with all relevant applicable regulations and standards. 

The Banner AG4 Series Safety Laser Scanner can guard against accidents only when it is properly installed and integrated into 
the machine, properly operated, and properly maintained. Banner Engineering Corp. has attempted to provide complete 
application, installation, operation, and maintenance instructions. In addition, please direct any questions regarding application or 
use of the Scanner to the factory applications department at the telephone number or addresses shown on the back cover. 

In addition to OSHA regulations, several other organizations provide information about the use of safeguarding devices. Refer to 
the American National Standards Institute (ANSI), the Robotics Industries Association (RIA), the Association for Manufacturing 
Technology (AMT), and others. Banner Engineering Corp. makes no claim regarding a specific recommendation of any 
organization, the accuracy or effectiveness of any information provided, or the appropriateness of the provided information for a 
specific application.  

The user has the responsibility to ensure that all local, state, and national laws, rules, codes, and regulations relating to 
the use of this safeguarding system in any particular application are satisfied. Extreme care is urged to ensure that all 
legal requirements are met and that all installation and maintenance instructions contained in this manual are followed. 

Safety Standards Applicable to Use of the Banner AG4 Series Safety Laser Scanner 

See inside back cover for information pertaining to applicable U.S., European and International standards, and where to acquire copies. 

About this Document 
The information for applying and configuring the Banner AG4 Safety Laser Scanner (the Scanner) is covered in several documents to make 
accessing information easier. The documents and configuration program for the Scanner are on the CD that comes with the product. 
  

Document Title Document Content Source 

User Reference Guide  
General product information and diagnostic 
reference table. 

P/N 145034,  Included with the product in print and on CD-ROM 

AG4soft Program  AG4 configuration and diagnostic software   Included with the product on CD-ROM 

AG4 Product Manual   
(this document) 

AG4 operation capabilities, functions, applications, 
for the machine designer  

P/N 144924,  Included with the product on CD-ROM  

AG4soft Software Manual  
 

AG4 software instructions:  
How to: Configure operational settings,    
             Access diagnostic information  
             Manage configuration files 

P/N 144923, Included with the product on CD-ROM  

AG4 System Checkout Cards 
Instructions for daily or twice-yearly checkout of 

Scanner installation 

Checkout cards are within this document, to be printed as 
needed and posted near the equipment being guarded 

The current software version and all PDF documents can be downloaded from the Banner website http://www.bannerengineering.com. 
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1 Overview 
The Banner AG4 is an optical, two-dimensional measuring Safety Laser Scanner.  

The Scanner emits periodic light pulses via a rotating deflection unit. The light pulses reflect back from objects in the field and are then detected 
by the Scanner receiver. The Scanner calculates the precise position of the obstruction from the light travel time and the angle of the deflection 

unit when the pulse was emitted. If the obstruction is within the user-defined protective field (PF), the Scanner switches the safety outputs OFF.  

Only when the PF is free of obstructions does the Scanner turn the safety outputs back ON, either automatically or following a manual restart 
(reset) signal, depending on the operating mode.  

 

1 Configured Warning Field (WF)  
User defines shapes 
and ranges 

2 Configured PF  
User defines shapes 
and ranges 

3 Object (person) in the PF  Example 

4 AG4 Scanner  

a Maximum measurement range 50 meters 

d 
Configurable PF and WF field 
of view extension 

-5° 

e 
Configurable PF and WF field 
of view extension 

+5° 

PF Maximum PF range 4 meters 

 
WF Maximum WF range 15 meters 

  

Figure 1.  Scanner detection ranges 
 

 

  

 

 

1 X1 interface for controlling the 
machine, with protective cap 

2 X2 interfaces for PC/laptop, with 
protective cap 

3 Status display 
4 Scatter screens 
5 Front screen 
 

 

 

Figure 2.  Scanner features 
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1.1 Status Display  

Five LEDs on the housing front show the Scanner's operating status.  

 LED Diagnostic Key 

LED Meaning 

ON 
Sensor function is active; the 
active PF is clear. 

 

 

1, green 
 

Flashes @ 
2 Hz 

Fault on the field pair control 
inputs. 

ON Active WF is selected. 

Flashes @ 
2 Hz 

Front screen is dirty. 
 

2, yellow

Flashes @ 
4 Hz 

ConfigPlug configuration is not 

compatible with the Scanner. 

 

3, red ON 
Safety outputs or switching 
function (OSSD 1 and 2) are 
switched off. 

 

4, green ON 
Safety outputs or switching 
function (OSSD 1 and 2) are 
switched on. 

 

ON Start/restart interlock is active. 

 

Flashes @ 
2 Hz 

Front screen is dirty. 

 

5, yellow

Flashes @ 
4 Hz 

Fault 

 
 

Figure 3.  Status LEDs 

 
 

1.2 Mounting System (Optional) 

The mounting system makes it easier to install and align the Scanner. The mounting system is available as an accessory (see Section 2). 

1.3 ConfigPlug (Optional) 

The ConfigPlug, included as part of some control cables, is an optional accessory used to store the Scanner configuration and transfer it to 
another Scanner. This accessory simplifies the exchanging of a faulting or damaged Scanner. The plug saves the configuration when the PC 
transfers the operational parameters to the Scanner. When the original Scanner is replaced and connected to power with the ConfigPlug, the 
plug automatically transfers the configuration into the new Scanner.



Banner AG4 Series Safety Laser Scanner  
 

1.4 Product Labels 

1.4.1 Product identification plate 

The product identification plate is located on the top of the AG4 and details information as shown below. 

 

Figure 4. Product identification plate  

1.4.2 Safety Notice   

 A Safety notice is located on the AG4 as shown. 

 
Figure 5.  Safety notice location 
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WARNING . . . USER RESPONSIBILITY 

It is the responsibility of the Qualified Person who configures, installs, or maintains the AG4 to: 
• Carefully read, understand and follow the information in this manual. 
• Perform a risk assessment of the specific machine guarding application. 
• Determine what safeguarding devices and methods are appropriate per the requirements defined in ISO 13849-1 and EN 945-1 and 
that are referenced in the AG4 manual. 
• Create and confirm each AG4 configuration and then verify that the entire safeguarding system (including output devices) is 
operational and working as intended. 
• Periodically re-verify as needed, that the entire safeguarding system is working as intended. 
Failure to follow any of these recommendations can potentially create a dangerous condition that may lead to serious injury or 
death. 

 Carefully read, understand and follow the Product Manual which is also available on the CD ROM which is included with the product.  

 Before working with the AG4 Scanner, read and follow the instructions applicable to the designated machine. 

 

Print out the relevant instructions to make reading and handling the documents easier. 

 

1.5 Proper Use and Intended Purpose 

 The Scanner is used to protect people in danger zones or at hazards on machines and to protect objects and machine parts against 
the dangers of collision. 

 The Scanner may only be used after it has been put into operation in accordance with the applicable instructions, relevant rules and 
regulations on occupational health and safety at work and the recognized safety rules and regulations have been placed on the 
machine by an appropriately. 

 The Scanner must be integrated into the machine's electrical control system in such a way that an activation of the safety function 
safely stops or interrupts the dangerous process before a person can be endangered. 

 If the machine does not allow the dangerous movement to be stopped at all times, the Scanner should not be installed. Do 
not use the Scanner, for example, with full-revolution clutched machinery. 

1.6 Security Protocol 

 WARNING . . . PERIODIC CHECKOUTS 

The commissioning, periodic and daily safety system checks must be performed by appropriate personnel at the appropriate 

times in order to ensure that the safety system is operating as intended. Failure to perform these checks may create a 
potentially dangerous situation which could lead to serious injury or death. 

 

1.6.1 Designated Person 

A Designated Person is identified and designated in writing, by the employer, as being appropriately trained to perform the specified checkout 

procedures on the Scanner. A machine operator so designated may be a Designated Person. The Designated Person is empowered to: 

 Perform manual resets and hold possession of the reset key 

 Perform the daily Scanner checkout procedure 
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1.6.2 Qualified Person 

A Qualified Person, by possession of a recognized degree or certificate of professional training, or by extensive knowledge, training and 
experience, has successfully demonstrated the ability to solve problems relating to the installation of the Scanner and its integration with the 

guarded machine. In addition to everything for which the Designated Person is empowered, the Qualified Person is empowered to: 

 Install the Scanner  

 Perform all Scanner checkout procedures 

 Access and change both the Scanner’s configuration settings and the password for accessing the configuration program. 

 Reset the system 

1.7 Responsibility for Safety 

The responsibility for the proper use of the Scanner and compliance with the regulations and directives that apply in the country of use lies with 
the machine's manufacturer and operator. 

The machine manufacturer is responsible for:  

• The safe design and construction of the machine. 

• The safe implementation of the Scanner. 

• The provision of all relevant information to the operator. 

• Compliance with all regulations and directives for safely putting the machine into operation. 

The machine operator/supervisor is responsible for: 

• Instructing the operator. 

• Maintaining the safe operation of the machine. 

• Compliance with all occupational health and safety at work regulations and directives. 

Passwords 

Improperly set parameters on the Scanner can cause serious accidents. The configuration of the Scanner is therefore protected by passwords. 

 Ensure that the passwords are kept locked away by the security officer. 

 The people responsible for the machine's safety must ensure that the appropriately Qualified Person can properly perform the tests and 
work on the machine and the Scanner in accordance with their intended use. 

1.8 Laser 

The Scanner has a Class 1 laser. Under normal 
conditions, no special precautions are necessary when 
working with or handling a Class 1 laser. Observe the 
applicable legal and local regulations for operating laser 
equipment. 

 
 

Figure 6.  Laser Safety Sticker and Location 

1.9 High Voltage 

 WARNING . . . HIGH VOLTAGE EXISTS INSIDE THE AG4. 

Do not open the AG4 with power applied. In connection with fault diagnosis or repair, 
such as screen replacement, the unit should only be opened by a Qualified Person. 
Otherwise return the Scanner to the factory for repair or replacement. Failure to 
observe this warning could result in serious injury or death. 

 
 

Figure 7.  High Voltage Safety Sticker and Location 
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1.10 Handling the Scanner  

Observe the permissible environmental conditions for storage and operation. 

Front Screen and Scatter Screens -- The Scanner’s front screen and scatter screens must be clean, free of damage and properly 
installed. 

 Avoid touching the front screen. 

 Clean dirty screens immediately (see Maintenance and Repairs Section 8). 

 Replace damaged screens immediately (see Maintenance and Repairs Section 8). 

Screwed-on Cables -- Improper handling can damage the Scanner and result in safety-relevant signals not being sent. The Scanner’s 
IP protection is guaranteed only when properly screwed-on plugs or plug cover caps are used. 

 Only operate, transport and store the Scanner with screwed-on control cable (X1) and PC cable (X2) or dummy plug (X2) installed. 

1.11 Scanner Limitations 

Environmental limitations  -- The Scanner is not suitable for use outdoors or under conditions with significant temperature fluctuations. 
Humidity, condensation and other weather influences can impair the safety function. 

 Use the Scanner only in environmentally controlled areas. 

 Observe all technical data and ambient conditions. 

Industrial use only -- The Scanner can cause radio interference and is not suitable for use in residential areas. Only use the Scanner in 
industrial environments. 

Not for use on vehicles with combustion engines -- The Scanner is not suitable for use on vehicles with combustion engines, because 
alternators or ignition systems can cause EMC disturbances. 

Make no modifications to the Scanner -- The construction of the Scanner may not be modified, or the protective function of the Scanner 
can no longer be guaranteed. Where changes are made to the Scanner, all guarantee claims against the manufacturer of the Scanner 
shall no longer apply. 

Service life TM in accordance with DIN ISO 13849 -- The Scanner’s PL and PFHd specifications refer to the TM service life of 20 years. 
Repairs or replacement of wear and tear parts do not extend the service life. 

Protective function limits -- The Scanner does not protect against: 

 Parts that are ejected from a machine 

 Splashing/spraying liquids  

 Gases and vapors 

 Radiation 

Vapors, smoke, dust, particles -- Vapors, smoke, dust and all particles visible in the air can cause the machine to switch OFF 
unintentionally. Do not use the Scanner in environments in which heavy vapors, smoke, dust or other visible particle are present. 

Stray light limitations -- Light sources (including infrared,  fluorescent, and strobe lights) can impair availability. Ensure that no 
interfering light sources are present within the Scanner detection plane. 

 Prevent reflective surfaces at beam level. 

 Where applicable, take additional separation (safety) distances into account. 

 Ensure that there are no other photoelectric sources within the Scanner detection plane that can impair performance. 

Monitoring through a window restriction -- Do not use the Scanner to monitor an area through any window materials. 
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1.12 Providing the machine operator with information 

WARNING . . . SCANNER OPERATION ON POWER-UP 

It is the responsibility of the person who configures, installs, and/or maintains the AG4 Scanner to assess what safeguarding 
devices and methods are appropriate for any given machine or application and to be aware that the power-up behavior of this 
Scanner application may not be obvious to the machine operator. 

 

The machine manufacturer must inform the machine operator of the requirement for the safe operation of the machine with the Scanner. This 
also includes providing the necessary instructions needed by the operator.  The operational instruction materials may never describe a situation 
that could expose an operator to a hazard. 

1.13  Basic Operation Functions 

The AG4 must be configured by a Qualified Person to ensure that people who are exposed to potentially dangerous machines, are adequately 
protected.  The AG4 functions are described in this section. 

1.14 Start/restart (reset) interlock 
 

WARNING . . . START/RESTART (RESET) PUSH BUTTON LOCATION 

The system Start/restart (Reset) push button must be accessible only from outside, and in full view of, the hazardous 
area. Reset switches must also be out of reach from within the safeguarded space, and must be protected against 
unauthorized or inadvertent operation (via rings, guards, key or other means). If any areas are not visible from the reset 

switch, additional means of safeguarding must be provided. Failure to do so could result in serious bodily injury or death. 

 

The start/restart (reset) interlock has two functions: 

 Start interlock 

 Restart interlock 

This interlock function is used to enable the machine’s normal start command. Actuating (cycling) this input of the AG4 should not cause 
hazardous motion or a hazardous situation. After clearing the start/restart interlock of the AG4, a second action by the operator (e.g., actuating 
the machine cycle start button) is required to begin or resume the machine’s operation.    

Using start/restart (reset) interlock 

 In addition to the Scanner the start/restart button must also be installed. The machine operator causes the Scanner outputs to turn on 
when the button or switch is activated.  

 Position the start/restart button outside the danger zone so that it cannot be activated from the protective field and danger zones. The 
operator must be able to see all danger zones from this position. 

 Identify the zone to be reset by the start/restart button so that it's meaning is clear and easy to understand. 

 Ensure that nobody is in the danger zone before pressing the start/restart button. 

1.14.1 Start interlock 

The start interlock function prevents the machine from starting automatically after power is initially applied or after the power supply returns.  

The Scanner outputs will turn on only after the start/restart button is activated. 
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1.14.2 Restart interlock - Manual Restart (reset) when PF is clear 

The restart interlock prevents the machine from starting automatically, as soon as the PF is clear again. The restart interlock function always 
includes the start interlock function (if someone is detected in the protective field and then power is lost and comes back on again then a single 
button activation will cause the Scanner outputs to turn on). 

Scanner outputs turn on only when the PF is clear and the start/restart button is pressed. 

1.15 Start test 

The start test function requires the operator to interrupt and then clear the PF with a test rod once after the Scanner is powered up. Only then 
will the Scanner outputs turn on so the machine can be started. 

When the start test is combined with the automatic restart function, the start test serves as an automatic start/restart signal. 

1.16 Automatic start/restart 

The automatic start/restart function enables the Scanner safety outputs to turn on as soon as power is applied if and when the PF is clear. 

The automatic start/restart function can be used under the following conditions. 

 The automatic start/restart function is taken over by a downstream safety component of the machine control system. 
 or 

 It is not otherwise possible to access the hazard 

Allow for an optical and/or acoustic start warning.  

   WARNING . . . AUTOMATIC START/RESTART 

When the AG4 Scanner is configured for Automatic Start/Restart operation, the sensor will turn its safety outputs on as soon 

as the protective field is clear. If the application requires a manual start/restart signal then the Start/restart Interlock function 
must be configured for this manual Start/restart signal.  Failure to do so could cause a machine to operate in an 
unexpected way at power-up or after temporary power interruptions. 

 

1.17 Dust suppression 

The dust suppression function increases the availability of the Scanner when small particles are in the air, e.g. material chips or insects. 
Deactivate the dust suppression function when the Scanner must detect extremely fast or small objects in the application. 

1.18 Field Pairs - Independently activated protective and warning fields 

WARNING . . . FIELD PAIR SWITCHOVER TO FIELD PAIR 8 DEACTIVATES THE MONITORING  
                                             FUNCTION 

When field pair control state 8 is used, no protective or warning fields are being monitored and the OSSDs remain ON. 

 Never start the Scanner with field pair 8. 

 Only use field pair 8 when there is no danger for people present, e.g. during machine cycles where there is no 
danger to the operating staff. 

 

The Scanner is capable of activating 1 of 7 field pairs at any given time. This means that it is possible to have only one field pair, in a group of 

multiple field pairs, that has safety output (OSSD) control authority. This operation is useful in cases where, during times when there is no 
hazard access via the deactivated fields, objects can move freely in and out of these areas without the OSSDs turning off. A field pair is defined 
as the combined area of a single PF & WF pair. 
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Once the Scanner is configured, switching over or “activating” the individual field pairs is controlled by the 4 FP input lines on the X1 plug (See 

table 1 Input Logic for Field Pair Control). The rules for when each FP can be deactivated must be thoroughly analyzed during the machine risk 
assessment. Machine braking distances, system response time, machine stop time and other factors that influence the Separation Distance 
calculations must be considered in order to use the Field Pair switchover function safely. 

 

WARNING . . . PROTECTIVE FIELD PAIR SWITCHING 

Field Pair Switching is used to temporarily suspend or change the safety output control authority of a Protective/warning field 
pair and must be performed in a way that does not put personnel at risk. Follow the guidelines listed here when changing the 
active Field Pair: 

 Use one or more diverse redundant sensors or switches to initiate a Field Pair change 

 Make sure (via supplemental safe guarding) that an inactive Protective Field Pair does not create access to a hazard 
point. 

 

WARNING . . . FIELD PAIR SWITCHOVER CONTROL STATE 8 

Field Pair switchover logic control state 8 deactivates the entire Protective Field monitoring function of the Scanner. This 

creates a condition where the Scanner safety outputs (OSSDs) are turned ON even if a person enters the potentially 
hazardous area.  

 Only use Field Pair switchover state 8 when there is no hazard exposure for personnel. 

 Never start the Scanner with switchover state 8 active. 

Failure to follow these recommendations can potentially create a dangerous condition that may lead to serious injury 
or death. 

 

Product Manual  P/N 144924      05/2009 15 

 



 Banner AG4 Series Safety Laser Scanner 
 

Field pair switchover control 

The FP switchover sequence performed by the control system must agree with the Scanner’s operational settings which are established during 
configuration. 

NOTE: When switching over between field pairs, keep the first field pair active while activating the second. Do not deactivate one field 
pair before activating the second; if no field pairs are active, a lockout will occur. 

 

Table 1. Input Logic for Field Pair Control 

Control Input Wire Control 
States FP1 FP2 FP3 FP4 Description 

1 1 0 0 0 Field pair 1 is active 

2 0 1 0 0 Field pair 2 is active 

3 0 0 1 0 Field pair 3 is active 

4 0 0 0 1 Field pair 4 is active 

5 1 1 1 0 Field pair 5 is active 

6 1 1 0 1 Field pair 6 is active 

7 1 0 1 1 Field pair 7 is active 

8 0 1 1 1 

All fields are deactivated  

 WARNING Scanner outputs remain ON 

Logic 1 = 30 Vdc max, 16 V min 
Logic 0 = < 3 Vdc 

 

 

1.19 Reference contour (surface) monitoring 

The reference contour (surface) monitoring function prevents unintentional misalignment and deliberate manipulation of the Scanner. If the 
protective field contains a reference contour (surface), the Scanner monitors both the PF (for object intrusion) and the reference surface (for 
safety integrity). If the distance between the sensor and the reference surfaces change from the original configuration, the sensor will detect this 
and will switch the OSSDs to off.  
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2. Models and Specifications 

2.1 Models, Accessories and Replacement Parts 

Model  U.S. Item no. Euro Item No. Description 

AG4-4E 82137 3082137 
Laser Scanner; includes a 15-pin X1 plug, a 9-pin X2 plug, and a software CD that 
includes both hardware and software manuals; cordsets and bracket not included 

Requires AG4-CPD15-..  power cordset and AG4-PCD9-.. PC connection cordset 

Cordsets and Connections 

AG4-CPD15-5 82142 3082142 5 m 

AG4-CPD15-10 82143 3082143 10 m 

AG4-CPD15-25 82144 3082144 25 m 

AG4-CPD15-50 82145 3082145 

Power cordset w/ConfigPlug, straight, open end (control 
cordset (X1)) 

50 m 

AG4-CPD15-10RA 82146 3082146 Power cordset w/ConfigPlug, angled, open end 10 m 

AG4-PCD9-3 82147 3082147 3 m 

AG4-PCD9-5 82148 3082148 5 m 

AG4-PCD9-10 82149 3082149 

RS232 cordset, AG4 to PC (PC connection cordset (X2)) 

10 m 

Accessories 

AG4-CLN1 82155 3082155 150 ml fluid, 25 cloths  

AG4-CLN2 82156 3082156 

AG4 cleaning kit, includes: approved  fluid for cleaning 
plastic, soft lint-free cleaning cloths 

1000 ml fluid, 100  cloths  

AG4-MBK1 82139 3082139 Mounting system (swivel bracket) 

AG4-TB1 82141 3082141 
Test box to test the Scanner for proper output behavior prior to connecting to the 
machine. It simulates the machine for the purpose of testing the outputreaction of the 
individual field pairs.  24 V; power supply is not included (banana jack). 

Replacement Parts 

AG4-WIN 82138 3082138 Window with seal for AG4-4E Laser Scanner 

AG4-CP 82150 3082150 Straight  Config plug, for AG4-4E auto-configuration  

AG4-CPD15 82151 3082151 Plug & socket 15 pin AG4 for X1 interface 

AG4-CPD9 82152 3082152 Plug & socket 9 pin AG4 for X2 interface 

AG4-CPD15-RA 82153 3082153 Plug & socket 15 pin AG4 for X1 interface cable routing to rear 
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AG4-PCD9-RA 82154 3082154 Plug & socket 9 pin AG4 for X2 interface cable routing to rear 

AG4A-SW-A 144088 144088 Configuration and diagnostics software, AG4soft ( Windows 95/98/2000/NT/XP) 

2.2 Specifications 

 

Supply Voltage (UB) 

24 V DC (+20% / -30%)  
Power supply in acc. with IEC 742 with safe supply isolation and compensation with voltage dips of up to 20 ms in 
acc. with EN 61496-1. 
Over current protection: Via 1.6 A fuse melting fuse in the cabinet 

Current consumption:  
Current consumption: 10 W with 24 V plus output load 

Over-voltage protection: Over-voltage protection with safe limit stop  
Protective earth conductor: Connection not permitted 

Supply Current Approx. 420  mA (use 2.5 A  power supply) 

Fuse (power supply) 1.6A normal blow, medium time lag fuse 

Response Time Min. 80 milliseconds (2 scans) 
Max. 640 milliseconds (16 scans) 

Wavelength 905 nm 

Protection Zone 

150 mm resolution: 200 mm to 4.0 m (radius) 

70 mm resolution: 200 mm to 4.0 m (radius) 

50 mm resolution: 200 mm to 2.8 m (radius) 
40 mm resolution: 200 mm to 2.2 m (radius) 

30 mm resolution: 200 mm to 1.6 m (radius) 

Sensing object reflectance: Minimum 1.8% 

Warning Zone Min. object size: 150 mm x 150 mm 

Sensing range (radius): 200 mm to 15 m 

Sensing object reflectance: Minimum 20% 

Measurement Zone 0-50 m 

Scanning Angle max. 190° 

Control Outputs 

(OSSD1, OSSD 2) 

PNP open-collector transistor 2 outputs: short circuit proofed 

Rated operating voltage: supply voltage (UB) -3.2 V 

Max. source current: 250 mA 
Residual voltage: 3.2 V or less 

Operation mode: 
  No object in detection zone: ON 

  Object inside detection zone: OFF 

Response Time: Min. 80 ms (2 scans) to max. 640 milliseconds (16 scans) switching method 

Warning Output 1 (Alarm 1) & 
Warning Output 2 (Alarm 2) 

PNP open-collector transistor 

Rated operating voltage: supply voltage (UB) -4 V 

Max. source current: 100 mA 

Residual voltage: 4 V or less 

Operation mode: Switching method of operation mode (set below) 
  Scanner at normal operation: ON 

  Abnormal operation: OFF 

  No object inside warning zone: ON 
  Object inside warning zone: OFF 

Response Time: Min. 80 ms (2 scans) to max. 640 milliseconds (16 scans) switching method 

Laser Protection Class Class 1 (IEC 60825-1) 

Number of Field Pair (Zone) 
Settings 

7 +1 (without detection zone). Zone pairs in combination of detection zone and warning zone can be switched over by 
external input 

Environmental Rating IP65 (per IEC 60529) 
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Housing Material Die-cast aluminum with a thermoplastic resin window 

Weight 2.1 kg 

Operating Conditions 

 

Temperature: 0 to 50°C 

Humidity: Max. 95% 

Indicators Five LEDs on front show Safety Sensor Status 

Shock and Vibration 10 to 150 Hz frequency, 5 G max. (50 m/s2 approx.) in X, Y and Z directions for twenty times each 

Max Cordset Length 15-pin plug: 50 m 

9-pin plug: 10 m (RS-232C), 50 m (RS-422) 

Design Standards Designed to comply with IEC 61496-1/3 (Type 3), ISO 13849-1 (Category 3, PL d), IEC 61508-1 to 7 (SIL2) and IEC 

62061 (SIL2) 

Certifications 
         Approvals are pending 

 

2.3 Dimensions  
 

 

R Cable bending radius (measurement is cable 
dependant) 

a Rotary mirror axis 
 

b Beam level 
A Interface X1 for connection with control system 
B Interface X2 for connection with PC or laptop 
 

All dimensions in mm. 

Figure 8.  AG4 dimensions 
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Mounting system (option) 

 

All dimensions in mm.  

Figure 9.  Mounting system dimensions 



Banner AG4 Series Safety Laser Scanner  
 

Product Manual  P/N 144924      05/2009 21 

 

3. Application Basics 
The following sections briefly describe some of the possible applications. 

3.1 Danger zone guarding 

Danger zone guarding enables a large protection area on machines that must remain accessible. The Scanner is applied as a stop-activating 
and presence-detecting protective device. The Scanner’s PF is set up horizontally in front of the machine hazard. 

Danger zone guarding can also be applied to guard areas under or at the rear the machine.  

 

1 EMERGENCY STOP control device and start/restart button 
2 Scanner  
3 PF 2, activated 
4 PF 1, deactivated  
5 WF 2, activated 
6 WF 1, deactivated 
 

Figure 10.  Danger Zone Guarding with Two Alternating Work areas 
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3.2 Hazard point guarding (with field pairs) 

Hand and arm protection is necessary when people are required to work at a hazard point. The Scanner below is applied as a stop-activating 
and presence-detecting protective device. The Scanner's PF is set up vertically in the front of the machine. With small protective field 
dimensions (range) the Scanner provides the correspondingly required high resolution level. A sufficient separation (safety) distance to the 
hazard ensures the finger protection.  

 

1 Scanner  
2 Reference contours or surfaces for both protective fields (PF)  
3 Emergency Stop control device and start/restart button 
4 PF1, activated 
5 PF2, deactivated  
 

Figure 11.  Hazard Guarding with PF Switchover 
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3.3 Access guarding 

WARNING . . . AUTOMATIC START/RESTART 

When the AG4 Scanner is configured for Automatic Start/Restart operation, the sensor will turn its safety outputs on as soon 
as the protective field is clear. If the application requires a manual start/restart signal then the Start/restart Interlock function 

must be configured for this manual Start/restart signal.   

Failure to do so could cause a machine to operate in an unexpected way at power-up or after temporary power 
interruptions. 

 

WARNING . . . SCANNER OPERATION ON POWER-UP 

It is the responsibility of the person who configures, installs, and/or maintains the AG4 to assess what safeguarding devices 
and methods are appropriate for any given machine or application and to be aware that the power-up behavior of this Scanner 
application may not be obvious to the machine operator. 

 

WARNING . . . START/RESTART (RESET) PUSH BUTTON LOCATION 

 The system Start/restart (Reset) push button must be accessible only from outside, and in full view of, the 
hazardous area. Reset switches must also be out of reach from within the safeguarded space, and must be protected 
against unauthorized or inadvertent operation (via rings, guards, key or other means). If any areas are not visible from the 

reset switch, additional means of safeguarding must be provided. Failure to do so could result in serious bodily injury or 
death. 

 

WARNING . . . FIELD PAIR SWITCHING LIMITATIONS 

Field Pair switchover (safety output authority changes) are only permitted during portions of application cycle where hazards 
are not present or are otherwise inaccessible via other guarding means. 

Failure to properly control or apply Field Pair switchover operations can result in serious bodily injury or death. 

 

WARNING . . . FIELD PAIR SWITCHOVER CONTROL STATE 8 

Field Pair switchover logic control state 8 deactivates the entire Protective Field monitoring function of the Scanner. This 

creates a condition where the Scanner safety outputs (OSSDs) are turned ON even if a person enters the potentially 
hazardous area.  

 Only use Field Pair switchover state 8 when there is no hazard exposure for personnel. 

 Never start the Scanner with switchover state 8 active. 

Failure to follow these recommendations can potentially create a dangerous condition that may lead to serious injury 
or death. 
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Access guarding protects people who are required to occasionally access a danger zone. In the figure below, the vertical PF of the AG4 is used 
to detect a person who walks into the cell. A side post and the floor serve as reference surfaces for monitoring the boundary of the PF. In 
contrast to danger zone guarding, the AG4 no longer detects a person in the cell after they pass through the PF. This is why the start/restart 
interlock function is vital for access guarding. 

 

1 Scanner  
2 Reference surface of the PF (blue line) 
3 Emergency Stop control device and start/restart button 
4 PF  
 

Figure 12.  Stationary Access Guarding 
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4. Installation 

4.1 Basic information 

The AG4’s protective function is guaranteed only when the device arrangement, configuration, PF coverage and installation are appropriate for 
both the application and the risk assessment determination. 

The installation work must only be performed by an appropriately Qualified Person in compliance with the applicable standards and these 
instructions. The installation must be thoroughly inspected and tested upon completion. 

Compliance with both relevant machine-specific standards and local regulations is required. 

4.1.1 Process steps 

1. Select the appropriate application (see table below) 

Table 2.  Application Selection 

Application Resolution Configuration and installation notes 

Danger zone, AGV guarding 50 - 70 mm  

Hazard point (point of operation) guarding 30 - 40 mm  

Access guarding 150 mm  
 

2. Determine the AG4’s installation location. 

3. Determine whether to install the Scanner with or without the mounting system. 

4. Determine the size of the PF on the basis of the point of installation, the minimum separation (safety) distance including additional factors 
that can increase the minimum separation distances (see the Minimum Separation Distance section further in the manual) 

5. Determine the start/restart operating mode required for the application. 

6. If the start/restart interlock is used, determine the position for the button.  

7. Determine the conditions for the field pair switchover, if required.  

8. Configure the Scanner with the configuration software (see the AG4soft Software Instruction Manual for configuration instructions)  

Important: Many safety-relevant parameters are preset in the configuration and diagnostics software. 
Use these preset values wherever possible. 

9. Create a record document for the device configuration and PF dimensioning. The document must be signed by the person responsible for 
the configuration (see the AG4soft Software Instruction Manual for more information on configuration documentation). 

10. Include this document with the machine documentation.  

11. Install protective enclosures or mechanical guards if the Scanner is in an exposed position.  

12. If there is a risk that the Scanner will be used as a climbing aid, install a suitable physical cover over the Scanner. 

13. Ensure that machine parts, protective grids or covers do not impair the Scanner 's field of vision. 
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4.2 Configuration  Considerations  

WARNING . . . SHADOWING IN THE PROTECTIVE FIELD 

Permanent objects in the protective field can create a shadow or unprotected zone that may provide an access route to 
the hazard point. Make sure that any unprotected access routes are eliminated by repositioning the AG4 or by adding 
supplemental guarding devices. Failure to eliminate unprotected hazard point access routes could create a potentially 
dangerous condition that may lead to serious injury or death. 

 

CAUTION . . . CONE-SHAPED PROTECTIVE FIELD CONTOURS 

The positioning of cone-shaped protective field boundaries are not recommended. Cone-shaped field boundaries or contours 
rely on the accuracy and repeatability of the angular measurement, which is not as accurate as rectangular field boundaries. 

 

1. Dimension the protective field so that the Scanner's OSSDs can stop the dangerous movement before personnel can access the hazard 

(See AG4soft Software Instruction Manual for more details).  

 This PF dimension requirement applies to both single-field and multiple-field switchover applications. 

 PFs with a range of less than 200 mm are not permitted (this is a preset, default setting).  

2. Ensure that the PF adequately covers all access routes that may lead to the danger zone. 

3. If establishing a sufficiently complete protective field is not possible, use additional protective measures, e.g. protective guards or fencing.  

4. Make sure to incorporate all response time factors, e.g. Scanner and control element response times and other stop time factors that may 
apply. 

5. Add the appropriate response time values to account for any foreseeable machine stop time degradation, such as those due to brake pad 
wear. 

6. Remedy any effects of protective field shadowing by adding supplemental guarding devices. 

7. Observe the lateral tolerance when dimensioning the PFs, (e.g., do not use cone-shaped PF boundaries to define the separation distance; 
cone-shaped boundaries rely on less accurate, angular resolution measurements).  

8. Consider any other factors that might require an increase in the separation (safety) distance. 
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4.3 Handling unmonitored areas 

 WARNING . . . UNMONITORED AREAS 

The area behind and on either side, near the Scanner (in the figure below) is not monitored.  It can create an access route to 
the hazard point or a blind zone where a person cannot be detected. Make sure that this unmonitored area is minimized, 
by recessing the Scanner into the machine or protecting it with supplemental guarding devices, so that no one can access this 

area undetected. Failure to do so could result in serious bodily injury or death. 

 

The area behind the AG4 is not monitored. It must not be possible to walk in unmonitored areas. 

 

 

1 Scanner  
2 PF  
3 Unmonitored area 

Figure 13.  Protective field – Unmonitored Areas 

 Prevent access to an unmonitored area with screens. 

 Prevent walking behind by recessing the Scanner into the machine surface.  

 

1 Recessing into the machine surface 
2 PF  
3 Physical cover  
4 Scanner 
5 Machine 

Figure 14.  Rear Area Protection by Recessing into the Machine Contour 

If there is a possibility that the Scanner could be used as a climbing aid or standing surface, use a protective cover set at an angle over the 
Scanner.  
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4.4 Considerations for Adjacent Scanners 

CAUTION . . . ADJACENT SCANNERS 

Scanners that have a clear line of sight to another Scanner and that share the same detection plan must be adjusted or 
shielded so that their light pulses are not detected by these adjacent scanners. 

 

The AG4 circuitry has been developed so that adjacent scanners are not influenced by the other’s signals. However adjacent scanners can 
cause the response time to increase if the fields are in the same detection plane and overlap (see example below).  

1. Plan for shielding with stationary (non-mobile) applications.  

2. The shielding must be at least as high as the Scanner front screen and flush with the front housing edge (see example below). 

3. If shielding is planned that is still within the recessing in the machine contour, the resolution of the PFs must not be impaired at any 
accessible points. 

4. Shielding is required for both horizontal and vertical alignment of the overlapping PFs. 

 

1 Hazard 
2 Scanner  
3 Machine with recessing for sensor installation 
4 PFs  
5 Shielding 

Figure 15.  Use of Shielding to Prevent Overlapping PF Influences from Scanners Mounted Adjacent to Each Another 
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5. Install the Scanners off-set on the height, or with crossed alignment, as shown in the figures below. 

 

Figure 16.  Height Offset Mounting and Parallel Alignment 

 

 

Figure 17.  Adjacent Mounting without Height Offset and with Crossed Alignment 

 

Figure 18.  Opposing Mounting without Height Offset and with Crossed Alignment 
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4.5 Minimum Separation Distance 

4.5.1 Minimum Separation Distance (US Standards) 

When all factors that influence the Separation Distance are considered, the formula is: 

Ds = [K x (Ts + Tr)] + Dpf + Zsm + Zrefl 

Ds  =  the separation distance, in mm (inches); 
K   = 1600 mm per second (63 inches per second) (see note 1 below) 
Ts  = maximum stopping time (sec) of the machine (see note 2 below) 
Tr   = maximum response time (sec) of the Scanner (see note 3 below) 

Dpf  = Depth penetration factor: The additional distance required by U.S. standards, such as ANSI     
 B11.19, to prevent a person from encroaching towards the hazard without being detected. 

Zsm  = the additional distance needed to account for distance measurement error.   

Zrefl  = the additional distance needed to account for error due to reflections from retro reflective surfaces. 
Notes 

1. The OSHA-recommended hand speed constant K has been determined by various studies, and although these studies indicate speeds of 
1600 mm/s (63 in/s) to more than 2540 mm/s (100 in/s), they are not conclusive determinations. Consider all factors, including the physical 

ability of the operator, when determining the value of K to be used. 

2. Ts is usually measured by a stop-time measuring device. If the machine manufacturer’s specified stop time is used, add at least 20% to 
allow for possible clutch/ brake system deterioration. This measurement must take into account the slower of the two MPCE channels, and 
the response time of all devices or controls that react to stop the machine (e.g. UM-FA-9A safety module). See Notice Regarding MPCEs. If all 
devices are not included, the calculated separation distance (Ds) will be too short and serious injury could result. 
3. Consideration for Adjacent Scanners. When adjacent Scanner share the same detection plane and have an unobstructed view of each 
other, an additional 40ms time must be added to the response times of both scanners. If the adjacent scanners’ detection planes are shielded 
so that there is no clear line of sight between sensors or there is at least a 4 inch (100mm) detection plane offset, then the 40ms addition is not 
required. 
 

WARNING . . . PROPER SEPARATION DISTANCE 

The protective field must be located far enough from the nearest hazard such that an individual cannot reach the hazard before 
cessation of hazardous motion or situation. Failure to establish and maintain the minimum separation distance could result in 
serious bodily injury or death. 

 

Dpf Considerations 
Vertical Protective Field Applications (normal approach) 
For Detection Capability (Resolution) d ≤ 64mm (2.5 in.), the formula for Dpf is:   

 Dpf = 3.4 x (d – 7 mm) 
 or 

 Dpf = 3.4 x (d - 0.275 in.) 
Vertical Protective Field Applications  

(normal approach) 

Detection Capability (Resolution) 
d 

 mm (in.) 

 

Dpf 
mm (in.) 

30 (1.2) 78 (3.1)  

40 (1.6) 112 (4.5) 

50 (2) 146 (5.9) 

 
 where d =  the Scanner’s Detection Capability (Resolution) 

 

For Detection Capability (Resolution) d > 64mm (2.5 in.), Dpf is 900 mm (36 in.) 

 
Horizontal Protective Field Applications (parallel approach) 

 

 Dpf = 1200 mm (48 in.) 
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4.5.2 Scanner-Specific Additional Distance Factors 

There are two Scanner-specific factors that must be considered when calculating the Minimum Separation Distance: Zsm & Zrefl 
 

Zsm Measurement Tolerance Factor 
Zsm is the additional distance needed to account for distance measurement error.  The value for Zsm is a function of the distance from the 
Scanner to the furthest point of the protective field measured along the radial (RG in the following examples).  
 
For Vertical Protective Fields (normal approach): Zsm = 0  

 
For Horizontal Protective Fields (parallel approach): 

Zsm = 83 mm (3.3 in.) for protective fields RG < 3500m (138 in) 
Zsm = 100 mm (4 in.) for protective fields RG ≥ 3500m (138 in) 

 
Zrefl Retro Reflector Factor 
Zrefl is the additional distance needed to account for error due to reflections from retro reflective or shiny surfaces that are present in the 
scanning plane. 
 

No Retro-reflectors: Zrelf = 0 
Retro-reflectors located within the scanning plane of the protective field: Zrelf = 100 mm (4 in) 

 

 WARNING . . . DETERMINE CORRECT STOP TIME 

Stop time (Ts) must include the response time of all devices or controls that react to stop the machine. If all devices are not 
included, the calculated Separation Distance (Ds) will be too short. This can lead to serious bodily injury or death. Be sure to 
include the stop time of all relevant devices and controls in the calculations. 

 

 WARNING  . . .  PROPER SEPARATION DISTANCE 

The protective field must be located far enough from the nearest hazard such that an individual cannot reach the hazard 
before cessation of hazardous motion or situation. Failure to establish and maintain the minimum separation distance 
could result in serious bodily injury or death. 
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4.5.3 Minimum Separation Distance (European Standards) 

When all factors that influence the Separation Distance are considered, the formula is: 
 

S = (K x T) + C + Zsm + Zrefl 
 

S  = the minimum distance between the hazard and the protective field.  
  S is never less than 100 mm (4 in.). 

K  = approach speed (see note 1 below)  
      2000 mm per second (79 inches per second) for S < 500mm (20 in.) 

   1600 mm per second (63 inches per second) for S > 500mm (20 in.) 
T  = overall system stopping performance in seconds (see note 2 below) 
C  = an additional distance in millimeters (inches), based on intrusion towards the hazard prior to     
 actuation of the Scanner. This value is never less than zero. 

Zsm  = the additional distance needed to account for distance measurement error.   
Zrefl  = the additional distance needed to account for error due to reflections from retro reflective     
 surfaces. 
 
Notes  
The above formula is derived from ISO 13855 (2002). 

1. If S is greater than 500mm then K = 1600 mm/sec can be used instead of the 2000 mm/sec speed, however, if the 1600 mm/sec value is 

used then S can never be less than 500mm. 
2. T is the time from the actuation of the sensing function to the machine assuming a safe condition, comprising a minimum of two phases:  
 

 T = t1 + t2 
 

Where:  t1 is the maximum time between the actuation of the sensing function and the output signal switching devices 
 (OSSDs) being in the off state. This is the response time of the Scanner.  
 

Consideration for Adjacent Scanners.   
When adjacent Scanner share the same detection plane and have an unobstructed view of each other, an additional  
40 ms time must be added to the response times of both scanners. If the adjacent scanners’ detection planes are shielded so 
that there is no clear line of sight between sensors or there is at least a 100 mm (4”) detection plane offset, then the  
40 ms addition is not required. 
 

t2 is the maximum response time of the machine, i.e. the time required to stop the machine or remove the risks 

after receiving the output signal from the protective equipment. t2 is influenced by various factors, e.g. 
temperature, switching time of valves, and ageing of components. t2 is usually measured by a stop-time 

measuring device. If the machine manufacturer’s specified stop time is used, add at least 20% to allow 
for possible clutch/ brake system deterioration. This measurement must take into account the slower of the 
two MPCE channels, and the response time of all devices or controls that react to stop the machine (e.g., 

UM-FA-9A safety module). See Notice Regarding MPCEs. If all devices are not included, the calculated 
separation distance (Ds) will be too short and serious injury could result.  
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4.5.4 Distance adjustment C, based on the possible field intrusion 

 
Vertical Protective Field Applications (normal approach)  

 For Resolutions d ≤ 40mm (1.6 in.), the formula for C is:  
 NOTE: C is never be less than 0 (zero)  
 
 C = 8 x (d − 14mm) 
 or   
 C = 8 x (d − 0.55 in)  
 
 where d = the Scanner’s Detection Capability (Resolution). 

Vertical Protective Field Applications  
(normal approach) 

Detection Capability (Resolution) 
d  

 mm (in.) 

 

C 
mm (in.)  

30 (1.2) 128 (5)  

40 (1.6) 208 (8.2) 

 
 

For resolutions 40mm > d ≥ 70mm (1.6 in > d ≥ 2.8 in), 
 

 C = 850 mm (34 in). 
 
 
 
 

For resolutions greater than 70mm (2.8 in), other standards may require 
  

 C = 1200 mm (48 in) or more. 
 

Horizontal Protective Field Applications (parallel approach) 
 
 C = 1200 mm – (0.4 x H) 
 or 
 C = 48 in. – (0.4 x H) 
 
 where H is the distance of the protective field above the floor or walking surface, see section xxx for more information.  

 C can never be less that 850 mm (34 in). 
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4.5.5 Scanner-Specific Additional Distance Factors 

There are three Scanner-specific factors that must be considered when calculating the Minimum Separation Distance: Zsm & Zrefl 
 

Zsm Measurement Tolerance Factor 
Zsm is the additional distance needed to account for distance measurement error.  The value for Zsm is a function of the distance from the 
Scanner to the furthest point of the protective field measured along the radial (RG in the following examples).  
 
For Vertical Protective Fields (normal approach): Zsm = 0  

 
For Horizontal Protective Fields (parallel approach): 

Zsm = 83 mm (3.3 in.) for protective fields RG < 3500m (138 in) 
Zsm = 100 mm (4 in.) for protective fields RG ≥ 3500m (138 in) 

 
Zrefl Retro Reflector Factor 
Zrefl is the additional distance needed to account for error due to reflections from retro reflective surfaces that are present in the scanning 
plane.  

 No Retro-reflectors: Zrelf = 0 
 Retro-reflectors located within the scanning plane of the protective field: Zrelf = 100 mm (4 in) 

 
 
 
 

WARNING . . . DETERMINE CORRECT STOP TIME 

Stop time (Ts) must include the response time of all devices or controls that react to stop the machine. If all devices are not 

included, the calculated Separation Distance (Ds) will be too short. This can lead to serious bodily injury or death. Be sure to 
include the stop time of all relevant devices and controls in the calculations. 

 

 WARNING  . . .  PROPER SEPARATION DISTANCE 

The protective field must be located far enough from the nearest hazard such that an individual cannot reach the hazard 

before cessation of hazardous motion or situation. Failure to establish and maintain the minimum separation distance 
could result in serious bodily injury or death. 
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4.5.6 Example of separation distance formula adjustments ZSM 

Objects within the field (PF & WF) boundaries are detected using the laser pulse, time-of-flight measurement method. A measurement error 

value, ZSM, based on the farthest PF range value RG, will need to be added to the minimum separation distance formula. Where this additional 
factor is not possible, hard guards can be used to eliminate the hazard potential. 

 

 

 
1 Routing machine where the PF boundary extends under the machine for a short distance 
2 Scanner  
3 PF boundary 
4 WF boundary 

S Calculated the minimum separation distance S (or Ds using US standards) 
D In the figure above is  D = S +  ZSM + if required, ZREFL 
RG Greater PF range without additional distances, measured from the rotation axis of the Scanner’s mirror 

Figure 19.  Defining the PF boundary for a horizontal field 

Table 3.  Additional distance ZSM for PF contour because of measurement error 

Largest PF radius RG without additional distances Additional distance ZSM 

< 3.5 m 83 mm

≥ 3.5 m 100 mm
 

1. Define the limits of the PF using the minimum separation distance “S” (or Ds for US standards) without an additional distance. 

2. Determine the longest PF range value RG for this PF.  

The longest PF range value determines the additional distance ZSM see table above).  The RG distance extends from the rotary mirror's center 
point to the farthest point of the protective field boundary.  See the dimensional drawing for the AG4 axis reference marks. 

3. Avoid retro-reflectors at the beam level beyond the PF limit. If this is not possible, add another additional distance ZREFL of 100 mm. 
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4.5.7 Horizontal Protective Field Applications (US & European Standards) 

 
Height of the Protective Field above the Floor or walking surface 
The height of the protective field above the floor H can not be greater than 1000mm.  
Where H > 300mm, there is a risk that a person can go undetected.  In this case, supplemental guarding may be required. 
 

The minimum allowable height of the protective field (H) is a function of the scanner’s detection capability (resolution) and is calculated using 
the following formula: 

H = 15 x (d − 50 mm) 
or 

H = 15 x (d − 2 in) 
 

 where  d = the Scanner’s Detection Capability (Resolution). 
   H = the distance of the protective field above the walking surface 
 

Allowable Mounting Height 
Detection Capability (Resolution) 

d  
 mm (in.) 

Minimum Height 

H 
mm (in) 

≤ 50 (2) 0 

70 (2.8) 300 (12) 

90 (3.5) 600 (24) 

117 (4.6) 1000 (39) 

H must never be greater than 1000mm 

 

For a given height of the protective field, the corresponding maximum detection capability (resolution) d can be calculated using the following 
formula: 

d = (H/15) + 50 mm 
or 

d = (H/15) + 2 in 

 

 WARNING . . . SCANNER HEIGHT HORIZONTAL FIELDS 

Where the height of a horizontal protective field is H > 300mm, there is a risk that a person can go undetected beneath the field.  In this case, 
supplemental guarding may be required. 
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Figure 20.  Beam level close to the floor – maximum resolution of 

50 mm is required 

 

Figure 21.  Beam level at 300 mm –  maximum resolution of 70 mm 
is required 

4.5.8 C for Horizontal Protective Field Applications (parallel approach) 

C, from the minimum separation formula, is an additional distance required to account for the protective field intrusion (finger, hand or arm) 

that’s possible. The value for C (for horizontal field applications) is a function of the height of the field and is never to be less than 850mm (35in) 
 
 C = 1200 mm – (0.4 x H) 
 or 
 C = 48 in. – (0.4 x H) 
 
 where  H is the distance of the protective field above a walking surface and can never be greater than 1000mm 

  C can never be less that 850 mm (34 in). 

 

 

Figure 22.  Beam level H = 300 mm, C = 1080 mm 

 

Figure 23.  Beam level H = 875 mm to 1000 mm, C = 850 mm 

 

Response time considerations 

 WARNING . . . AG4 RESPONSE TIME ADJUSTMENTS 

Do not increase the Scanner’s 80 ms response time for vertically positioned protective fields such as work cell access (Entry/ 
Exit) or perimeter guarding applications where a person could move quickly through the protective field without being detected. 

Failure to follow this recommendation could result in serious bodily injury or death. 
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The Scanner’s mirror rotates every 40 ms (25 scans [revolutions] per second). The safety outputs will switch off only after an object is detected 

in the PF for at least two consecutive scans. The Scanner’s minimum response time is therefore 80ms (2x 40ms /scan). 

To increase the Scanner’s availability in an environment with fine particles for example, increase the number of scans required before the 

scanners safety outputs turn off. With each additional scan the response time T1 increases by 40ms. With K = 1600 mm/s the separation (safety) 
distance increases by 64 mm (40 ms x 1600 mm/s) per additional scan.  

4.6 Application Examples 

4.6.1 Danger zone (parallel approach) 

 

Figure 24.  Scanner Two-Function Example with PF Fixed Rear Guarding Present - (1) Stopping the machine and (2) Personnel Presence-detecting 

Procedure Basics - NOTE: For more information on the configuration steps see the AG4soft Software Instruction Manual. 

1. Determine the height H of the protective field and the corresponding additional separation distance C (or Dpf). 

2. Determine all of the response times including the AG4, interface relays, machine stop function. 

3. Consider and account for any factors that could increase the dangerous motion stop time e.g., brake performance degradation. 

4. Consider and account for other factors that may require an increase in the minimum separation distance such as Zrefl. 

5. With the information above, calculate the minimum separation distance using either US or European standards. 

6. Calculate the protective field dimensions needed to create the minimum separation distance in the application. 

7. Determine the longest protective field range and decide which Zsm factor to use. Adjust the PF boundaries accordingly. 

8. Configure the Scanner with the proper start up, restart (reset) and other safety-relevant parameters. 

9. Configure the Scanner with the required field coverage (this process is described in the AG4soft Software Instruction Manual). 

10. Select an appropriate location for the start/restart (reset) button. 

11. Mount the AG4 to the machine as intended in the application. 
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12. Mark the PF boundaries on the floor (not required, but recommended).  

13. Under controlled conditions where no personnel are exposed to the hazard, test the Scanner along these boundary markings. 

Important:  Verify that the Scanner OSSDs switch off whenever the protective field is entered.  
                  Check to be sure there are no unprotected access routes to the hazard. 

  See Commissioning and Check out procedures in Section 7 

14. Measure these protective field boundaries to be sure that the proper separation distance has been established. 

15. Connect the AG4 OSSDs to the machine interface and, under controlled conditions where no personnel are exposed to the hazard, test 
the Scanner along and within the boundaries to ensure that the dangerous motion will stop and not start up while an object is in the 
protective field. 

4.6.2 Hazard guarding - approach is normal to the protective field  

 

1 Scanner  
2 Reference contour 
 

Figure 25.  Hazard guarding - approach is normal to the protective field 

The Scanner controls the machine stopping and presence detection of personnel (restart inhibit) function. 

The following is required: 

 Hand detection: 30 mm 

 Arm detection: 40 mm 

 The required finger protection is ensured here by an additional distance “C”, which depends on the resolution, in addition to the 
minimum separation (safety) distance. 

Procedure Basics - NOTE: For more information on the configuration steps see the AG4soft Software Instruction Manual. 

1. Determine the position of the Scanner on the machine. 

2. Determine all of the response times including the AG4, interface relays, machine stop function. 

3. Consider and account for any factors that could increase the dangerous motion stop time e.g., brake performance degradation. 

4. Consider and account for other factors that may require an increase in the separation (safety) distance such as ZSM or Zrefl. 

5. Based on the field resolution, calculate the value for Dpf or C if needed. 

6. With the information above, calculate the minimum separation distance using either US or European standards. 

7. Mount the AG4 on the machine. 

8. Configure the AG4 with the proper start up, restart (reset) and other safety-relevant parameters. 
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9. Using the configuration software (AG4soft), select the hand or arm protection presetting. 

NOTE: The maximum PF range limits are automatically set as a result of the field resolution (30mm or 40mm) requirements. 

10. Specify the PF boundaries and define the reference surfaces if appropriate (see PF and Reference surfaces section below) 

11. Under controlled conditions where no personnel are exposed to the hazard, test the Scanner along and within these boundary. 

Important:  Verify that the Scanner OSSDs switch off whenever the protective field is entered.  
 Check to be sure there are no unprotected access routes to the hazard. 

    See Commissioning and Check out procedures in Section 7 

12. Measure from the hazard point to the protective field boundary to be sure that the proper separation distance has been established. 

13. Connect the AG4 OSSDs to the machine interface and, under controlled conditions where no personnel are exposed to the hazard, test 
the Scanner along and within the boundaries to ensure that the dangerous motion will stop and not start up while an object is in the 
protective field. 

WARNING . . . AG4 RESPONSE TIME ADJUSTMENTS 

Never increase the Scanner’s 80 ms response time for vertically positioned protective fields such as work cell access 
(Entry/Exit), passageway or perimeter guarding applications where a person could move quickly through the protective field 
without being detected. 

Failure to follow this recommendation could result in serious bodily injury or death. 

 

4.6.3 PF and reference surface 

With a vertical PF at least two sides of the PF contour must be defined as reference contour or surface in accordance with IEC/EN 61496-3. The 
reference surface borders the protective field and the special relationship between the reference surface and the field boundary is continuously 
monitored. If the distance between the Scanner to the reference surface change, the safety outputs will switched off. This reference surface 
monitoring function is used to improve the safety integrity level where reference surfaces are available. 

 

 
1 Physical frame for reference surface 
2 Reference surface, must form at least two sides of the PF  
3 Scanner  

4 Distance “e” between the reference contour frame and machine opening, recommended: e ≥ 150 mm 

5 Machine opening contour 

Figure 26.  Vertical PF and reference surface for hazard point guarding 

NOTE: For more information on how to create a protective field and use a reference surface see the AG4soft Software Instruction Manual. 
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4.6.4 Access guarding 

  WARNING . . . FIELD PAIR SWITCHING LIMITATIONS 

Field Pair switchover (safety output authority changes) are only permitted during portions of the application cycle where 
hazards are not present or are otherwise inaccessible via other guarding means. 

Failure to properly control or apply Field Pair switchover operations can result in serious bodily injury or death. 

 

 

1 Emergency Stop control device and start/restart button 
2 Scanner  
3 PF, left conveyor line, activated 
4 Reference surface of the PF  
5 PF, right conveyor line, deactivated 

Figure 27.  Vertical PF Access guarding  

The figure above shows an input and output station with conveyor lanes in a danger zone. In this case three different PFs are used: 

 Left conveyor lane PF  

 Right conveyor lane PF  

 Both conveyor lanes PF  

The machine control safety PLC system controls the switchover between the PFs. 

PFs can change only when additional measures prevent access to the hazard through the inactive PF. Access can be restricted for example, via 
the dimensions of a loaded palette, which makes it impossible to enter the danger zone during the switchover.  

The vertical PF of the access guarding only detects people as they pass through. In this case, a start/restart interlock must ensure that the 
dangerous movement does not start again automatically. 
 

 

 Scanners with > 40 mm resolution are not suitable for finger, hand and arm detection!  
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4.6.5 PF with Reference Surface 

With a vertical PF at least two sides of the PF contour must defined as reference contour in accordance with IEC 61496-3. The objective is to 
continuously monitor the reference contour of the PF. If the relationship between the Scanner and the reference changes, the safety outputs or 
switching function switch off. 

 

1 Protective Field PF1 guards the “left conveyor lane” 
2 Scanner 
3 Reference contour of Protective Field PF1, left frame and floor 
4 Protective Field PF2 guards “both conveyor lanes” 
5 Reference contour of Protective Field PF2, right frame and floor 

Figure 28.  Define the Protective Field and reference contours, stationary access guarding, vertical Protective Field  

Procedure Basics - NOTE: For more information on the configuration steps see the AG4soft Software Instruction Manual. 

1. Determine where to place the Scanner. 

2. Make sure you have the reference surfaces that are needed. 

3. Determine all of the response times including the AG4, interface relays, machine stop function. 

4. Consider and account for any factors that could increase the dangerous motion stop time e.g., brake performance degradation. 

5. Consider and account for other factors that may require an increase in the minimum separation distance such as Zrefl. 

6. Based on the field resolution, calculate the value for Dpf or C if needed. 

7. With the information above, calculate the minimum separation distance using either US or European standards. 

8. Mount the Scanner where is will be used in the application. 

9. Configure the Scanner with the proper start up, restart (reset) and other safety-relevant parameters (AG4 response time < 80ms). 

10. In the configuration software select the access guarding presetting before configuring the protective fields. The software consequently 
requests a reference contour on at least two sides of the protective field. 

    NOTE: This configuration process is described in the AG4soft Software Instruction Manual. 

11. When defining the protective field limits, specify the sectors that are used as reference surface segments. 

12. When defining the protective field ensure that there are no gaps bigger than 150 mm. 

13. Select an appropriate location for the start/restart (reset) button. 

14. Under controlled conditions where no personnel are exposed to the hazard, test the Scanner along these boundary markings. 
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 Important:  Verify that the Scanner OSSDs switch off whenever each of the protective field is entered.    
 Check to be sure there are no unprotected access routes to the hazard. 

   See Commissioning and Check out procedures in Section 7 

15. Check to make sure that all field pairs switch to the active state as expected. 

16. Connect the AG4 OSSDs to the machine interface and, under controlled conditions where no personnel are exposed to the hazard, test 
the Scanner along and within the boundaries to ensure that the dangerous motion will stop and not start up while an object is in the 
protective field. 

 

WARNING . . . FIELD PAIR SWITCHING LIMITATIONS 

Field Pair switchover is only permitted during portions of the application cycle where hazards are not present or are otherwise 
inaccessible via other guarding means. 

Failure to properly control or apply Field Pair switchover operations can result in serious bodily injury or death. 
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5. Electrical connection 

WARNING . . . INTERFACING OF BOTH OSSDS 

Both of the OSSDs (output signal switching devices) must be connected to the machine control so that the machine’s safety 

control system interrupts the circuit to the machine primary control elements, resulting in a non-hazardous condition. Never 
wire an intermediate device(s) (e.g., PLC, PES, or PC) that can fail such that there is a loss of the safety stop function 
or an unsafe, unintended suspension or defeat of the safety stop function. 

 

The Scanner may only be connected and integrated into the machine's control system by an appropriately Qualified Person. 

 Observe the safety instructions and warning in the manuals 

 Ensure that the voltage supply and all connected input and output current circuits have safe mains isolation in acc. with IEC 742.  

 The safety outputs (OSSDs) are redundant  

 Always connect both safety outputs (OSSDs) with the machine's switch-off circuit so that they are both separately effective for 
switching off the dangerous motion 

 Important: The alarm outputs are not safety rated and should never be used for switching safety-relevant signals. 

5.1 Interface Connections 

The AG4 has two physical interface connections: 

• Interface X1 for connection with the control system 

• Interface X2 for connection with PC or laptop 

Table 4.  Interfaces 

Interface Type Function 

X1 SUB-D15 • Power supply 
• Switching lines and signal lines 

X2 SUB-D9 Configuration interface and data interface: 
• Parameter configuration 
• PF definition and WF definition 
• Data transfer and measured value transfer 
• Diagnostics 
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1 X1 plug 
2 X2 plug 
3 X2 cable for connection with PC/laptop 
4 Protective housing, if no PC/laptop connected 

Figure 29  Scanner interfaces 

The plug housings are included with the Scanner. A protective housing is also included for the X2 interface. The protective housing protects 
interface X2 if no PC is connected.  

Screw the plug and protective housing on tight to prevent dust and moisture from penetrating. 

The protective housing consists of: 

• Housing with seal ring and fixing bolts 

• M16 cable gland with dummy plugs 

• Plug with solder connection 
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5.1.1 X1 plug interface assignment 
 

 

PIN Color code Signal Description 

1 blue 0V dc Supply voltage earth 

2 purple Reset Input, Scanner reset and start/restart button connection 

3 brown + 24V dc Supply voltage 

4 orange FP 1 Control input for activating field pair 1 

5 
white with black 
stripe 

Aux. 1 

Semiconductor output with switch-off with: 
• WF interruption  
• Warning message, e.g.  “Front screen slightly dirty” 
• Fault message, e.g.  “Front screen very dirty” 
• Internal fault 

The functions may be  combined. 

6 yellow FP 2 Control input for activating field pair 2 

7 red FP 3 Control input for activating field pair 3 

8 gray FP 4 Control input for activating field pair 4 

9  N.C. Do not assign 

10 blue N.C. Do not assign 

11 black OSSD 1 
Semiconductor output channel 1, switch-off with PF 
interruption 

12 white OSSD 2 
Semiconductor output channel 2, switch-off with PF 
interruption 

13  N.C. Do not assign 

14  N.C. Do not assign 

15 
white with 
brown stripe 

Aux. 2 

Semiconductor output with switch-off with: 
• WF interruption  
• Warning message, e.g.  “Front screen slightly dirty” 
• Fault message, e.g.  “Front screen very dirty” 
• Internal fault 

The functions can be combined. 
 

Figure 30.  X1 plug interface assignment 
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5.1.2 Interface assignment, plug X2 

Plug X2 as RS 232 port 

 

 

PIN Signal Description 

1 - - - Reserved 

2 TxD Data communication, send 

3 RxD Data communication, receive 

4 - - - Reserved 

5 GND/shield Ground/shield 

6 RS 232 Reserved 

7 N.C. Do not assign 

8 N.C. Do not assign 

9 Reserved Reserved for test purposes  
Figure 31.  Plug X2 interface assignment as RS 232 port 

 
 

Plug X2 as RS 422 port 

 

 

PIN Signal Description 

1 Tx+ Data communication, send 

2 Tx- Data communication, send 

3 Rx- Data communication, receive 

4 Rx+ Data communication, receive 

5 GND/shield Ground/shield 

6 RS 422 Selection as interface RS 422 via jumper to pin 5 

7 N.C. Do not assign 

8 NC. Do not assign 

9 Reserved Reserved for test purposes  
Figure 32.  Plug X2 interface assignment as RS 422 port 
 

5.1.3 Cable Assembly 

 Either use the plug housing included with the Scanner and self-assemble the cables, or use Banner’s pre-assembled cables. 

 Control cables with ConfigPlug integrated in the plug are available as accessories. ConfigPlug saves an existing configuration and transfers 
it automatically to the new Scanner. 

 

Use only shielded cables. 
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a X1 socket 
b X2 plug 

The cable glands permit cable diameters of 6.5 to 10.5 mm. 

Figure 33. Cable assembly 

Assemble X1 cable 

Table 5.  X1 cable requirements 

Plug SUB-D, 15-pin  

Socket SUB-D, 15-pin  

Wire gauge Min. 0.5 mm2 

Cable external diameter 6.5 mm to 10 mm

Cable length  Max. 50 m 
 

Assemble X2 cable 

Table 6.  X2 cable requirements 

Plug SUB-D, 9-pin  

Socket SUB-D, 9-pin  

Wire gauge Min. 0.2 mm2 or 24 AWG

Cable external diameter 6.5 mm to 10 mm

Cable length  RS 232: Max. 10 m
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5.2 Integrating the Scanner into machine control system 

The following examples show options for integrating the Scanner into the machine control system.  

As soon as the power supply has been connected and a PF is activated, the Scanner is ready for test operations 

5.2.1 Downstream safety circuit with start/restart interlock, contactor monitoring, without field pair switchover 

 WARNING . . . INTERFACING OF BOTH OSSDS 

Both of the OSSD (Output Signal Switching Device) outputs must be connected to the machine control so that the machine’s 
safety control system interrupts the circuit to the machine primary control element(s), resulting in a non-hazardous condition. 
Never wire an intermediate device(s) (e.g., PLC, PES, or PC) that can fail such that there is a loss of the safety stop 
function or an unsafe, unintended suspension or defeat of the safety stop function. 

 

 WARNING . . . USE OF TRANSIENT SUPPRESSORS 

Transient suppressors are recommended. They MUST be installed across the coils of the FSDs or MPCEs. NEVER 
install suppressors directly across the contacts of the FSDs or MPCEs. It is possible for suppressors to fail as a 
short circuit. If installed directly across the contacts of the FSDs or MPCEs, a short-circuited suppressor will create 
an unsafe condition. 

 

 WARNING . . . PROPER WIRING 

The generalized wiring configurations shown are provided only to illustrate the importance of proper installation. The 
proper wiring of the AG4 to any particular machine is solely the responsibility of the installer and end user. 

 

 WARNING . . . SHOCK HAZARD 

Always disconnect power from the Scanner and guarded machine before making changes or replacing or wiring any 
devices. Always be careful to avoid electric shock. 

 

Do not exceed OSSD maximum load capacitance specification. 
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Figure 34.  Connection example with external start/restart interlock and contactor monitoring, without field pair switchover 
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5.2.2 Safety PLC for field pair switch control 

The safety level corresponds with at least category 3 in acc. with EN 954. 

 

 

Figure 35.  Example of a connection with a Safety PLC (min. category 3, EN 954) and field pair switchover. 
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6. Configuration 
The AG4Soft configuration software is used to establish the Scanner operating parameters (see the AG4Soft Software Manual).  

The Scanner is configured at the factory with the maximum PF and activated start/restart interlock. Configure the Scanner according to the 
application.  

6.1 Administrative parameters 

6.1.1 Safety Laser Scanner name  

Settings 

• Max. 20 characters 

• No default value. 

6.1.2 Description 

The Description parameter contains further information for clearly assigning the Scanner. It can, for example, provide the Scanner’s precise 
point of use. 

Settings 

• Max. 100 characters 

• No default value. 

6.1.3 Start segment output 

The Start segment output parameter establishes the angular segment of the measured field that will be displayed first.  

Settings 

• Settable value: 0 to 528 

• Default value: 0 

For showing 180° use the value 14 as start segment. 

For showing 190° use the value 0 as start segment. 

6.1.4 Stop segment output 

The Stop segment output parameter establishes the angular segment of the measured field that will be displayed last 

Settings 

• Settable value: 0 to 528 

• Default value: 528 

For showing 180° use the value 514 as stop segment. 

For showing 190° use the value 528 as stop segment. 

6.1.5 Output resolution 

The Output resolution parameter provides the number of measured values per section shown.  
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Settings 

• Settable value: 1 to 8 

• Default value: 4 

If a higher resolution display is required, enter 1. If a smoother, quicker display updated is required, enter 8. 

6.1.6 Serial interface baud rate 

The Serial interface baud rate parameter provides the transfer rate between the Scanner and the PC.  

Settings 

• Settable value: 9600 to 115200 baud 

• Default value: 57600 baud 

The set value must agree with the PC's transfer rate. (If a USB-to-serial cable is used, it must support the selected baud rate.) 

6.1.7 Alarm incident 

The Alarm incident parameter provides the incident at which the Scanner will switch off alarm outputs Alarm 1 and Alarm 2. 

Settings 

• Device warning 

• WF interrupted 

• Device warning or WF interrupted 

• None 

• Default value: WF interrupted 

6.1.8 Pre-calculated measured values output 

The Pre-calculated measured values output parameter determines whether the Scanner will issue the distance measured value and the speed 
pre-calculated from it via the serial interface. 

Settings  

• Activated 

• Deactivated 

• Default value: Deactivated 

 

The first segment is always 90° (straight). Two more segments for the measured value calculation can be provided. 

 

6.1.9 2nd measured value calculation segment 

The 2nd measured value calculation segment parameter provides the second segment, for which the distance and pre-calculated speed will be 
issued.  

Settings 

• 0 - 528 

• Default value: 14 

6.1.10 3rd measured value calculation segment 

The 3rd measured value calculation segment parameter provides the third segment, for which the distance and pre-calculated speed will be 
issued.  
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Settings 

• 0 - 528 

• Default value: 514 

6.2 Safety-relevant parameters 

6.2.1 Application 

The Application parameter provides the usage scenario that the Scanner will be configured for.  

Settings 

The following applications can be selected.  

Depending on the set application, the parameters “Resolution” and “Start/restart interlock” are preset: 

Table 7.  Application Settings 

Selectable application Resolution Start/restart interlock 

Danger Zone Guarding 70  mm Activated 

Leg detection 50  mm Activated 

Passage control 150  mm Activated 

Arm protection 40  mm Activated 

Hand protection 30  mm Activated 

Body protection 150  mm Activated 

Freely selectable Presetting Activated Activated 

 

Default value: Danger Zone Guarding 

6.2.2 Response times 

The Response time parameter is the time that the AG4 needs for its outputs to switch off once an object is detected.  

Two response times should be provided:  

 PF response time: Time until the Scanner switches off the OSSD 1 and OSSD 2 safety outputs or switching function. 

 WF response time: Time until the Scanner switches off the alarm output. 

Settings 

 Multiple of 40 ms, in the 80 ms - 640 ms range 

 Default values:  

 PF response time: 80 ms 
 WF response time: 80 ms 

6.2.3 Dust suppression 

The Dust suppression parameter indicates whether or not the Dust suppression function is activated.  
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Settings: 

 Activated 

 Deactivated 

 Default value: Activated 

6.2.4 Applicable field pair selection at Scanner start 

The Applicable field pair selection at Scanner start parameter indicates which field pair may be active when the Scanner starts.  

Settings 

The applicable field pairs in a matrix are selected: 

 x: Field pair allowed with start 

 Empty field: Field pair forbidden with start 

 Default values: Field pairs 1, 2, 3 and 4 allowed 

6.2.5 Permitted field pair switchover 

The Permitted field pair switchover parameter indicates the switchover from field pair to field pair that is permitted and in which sequence. The 
Scanner stops the machine when a forbidden switchover sequence is requested.  

Settings 

The permitted field pair switchover in a matrix are selected: 

 x: Field pair switchover permitted 

 Empty field: Field pair switchover forbidden 

 Default values: No field pair switchover allowed 

6.3 Field pair 

6.3.1 PF description 

The Description parameter names the PF. 

Settings 

 Max. 20 characters 

 Default values: PF1 to PF4 

6.3.2 WF description 

The Description parameter names the WF. 

Settings 

 Max. 20 characters 

 Default values: WF 1 to WF 4 
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7 Safety System Testing 

7.1 Prescribed Test Schedule 

In accordance with IEC TS62046 and national regulations, such as  EU Directive 89/655 EEC, for example, tests are prescribed in the following 
situations: 

• Before each work shift machine start-up 

• Following machine modifications 

• After long machine standstill 

• After a Scanner configuration changes 

7.2 Initial Periodic Operation Check 

Requirements: 

• The AG4 has been configured with the configuration software. 

• Interface X1 of the Scanner is connected to the control system or safety switching device. 

• Protective housing (cap) is attached to interface X2. 

 WARNING . . . BEFORE APPLYING POWER TO THE MACHINE 

Verify that the guarded area is clear of personnel and unwanted materials (such as tools) before applying power to the 

guarded machine. Failure to do so could result in serious bodily injury or death. 

 

 WARNING . . . DO NOT USE MACHINE UNTIL SYSTEM IS WORKING PROPERLY 

If all of these checks cannot be verified, do not attempt to use or operate the machine until the defect or problem has 
been corrected. Attempts to use the guarded machine under such conditions could result in serious bodily injury or 
death. 

 

 WARNING . . . UNPREDICTABLE MACHINE STARTUP 

There is a risk of unpredictable machine behavior at the initial start up of the machine. The Qualified Person must 
take precautions to ensure that no one is in or near the hazardous area during these safety system tests. 

 

1. Start the machine. 

2. If the start interlock function is activated: press the start/restart button. 
 or 

If the start test function is activated: place an object in the protective field and remove it.  

3. The machine then starts automatically. 
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7.3 Configuration Recommendations 

Storing Configuration Settings 

When the Scanner successfully stops the machine during the test and no further safety system checks are needed, the system can be powered 
down.  The Scanner stores the configuration settings in memory for future use. 

Scanner Removal from Machine 

If the Scanner is to be removed from the machine and stored for a period of time, the recommendation is to restore the Scanner default 
configuration settings.  Reset the Scanner to the factory settings (see AG4soft Software Instruction Manual). 

7.4 Restart 

 WARNING . . . BEFORE APPLYING POWER TO THE MACHINE 

Verify that the guarded area is clear of personnel and unwanted materials (such as tools) before applying power to the 
guarded machine. Failure to do so could result in serious bodily injury or death. 

 

 WARNING . . . PERIODIC CHECKOUTS 

The commissioning, periodic and daily safety system checks must be performed by appropriate personnel at the appropriate 
times in order to ensure that the safety system is operating as intended. Failure to perform these checks may create a 
potentially dangerous situation which could lead to serious injury or death. 

 

 WARNING . . . DO NOT USE MACHINE UNTIL SYSTEM IS WORKING PROPERLY 

If all of these checks cannot be verified, do not attempt to use or operate the machine until the defect or problem has 
been corrected. Attempts to use the guarded machine under such conditions could result in serious bodily injury or 
death. 

 

Restarting the Machine with the Scanner  
If the system has only been temporarily shut down with the Scanner and a restart to the system is done without any changes, it can be restarted 
with the Scanner using the configuration that applied with the shutdown. The configuration remains saved in the Scanner.  
 

 Perform a functional check. 

After modification or reconfiguration, start up the machine with the Scanner. 

 WARNING . . . UNPREDICTABLE MACHINE STARTUP 

There is a risk of unpredictable machine behavior at the initial start up of the machine. The Qualified Person must 
take precautions to ensure that no one is in or near the hazardous area during these safety system tests. 

 

 

If significant changes have been performed on the machine or the Scanner has been re-configured, the Scanner must be checked as with the 
first start-up.  

 

 Test the Scanner (see Section 7.6) 
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7.5 Starting up a replacement Scanner 

 WARNING . . . BEFORE APPLYING POWER TO THE MACHINE 

Verify that the guarded area is clear of personnel and unwanted materials (such as tools) before applying power to the guarded 
machine. Failure to do so could result in serious bodily injury or death. 

 

 WARNING . . . DO NOT USE MACHINE UNTIL SYSTEM IS WORKING PROPERLY 

If all of these checks cannot be verified, do not attempt to use or operate the machine until the defect or problem has been 
corrected. Attempts to use the guarded machine under such conditions could result in serious bodily injury or death. 

 

The replacement Scanner and the Scanner being replaced must agree as follows: 

 Scanner model 

 Installation position 

 Alignment 

Mount and align the replacement Scanner 

 Mount the replacement device at the previous Scanner position. 
 Align the Scanner in the same way as the previous Scanner was. 

Transfer configuration to the replacement Scanner 

For transferring the configuration to the replacement device, there are two options: 

 When using the ConfigPlug by attaching the ConfigPlug to the replacement device. 

 Using a PC to transfer the original configuration to the replacement 

Transfer configuration with the PC 

 Connect the Scanner's X2 interface with the PC.  
 Transfer the configuration to the replacement Scanner (see AG4soft Software Instruction Manual).  

 

Transfer configuration with the ConfigPlug 

The ConfigPlug has a switch that determines the transfer direction of the configuration; see Figure below.  

 

 
 Set the switch in the plug to position 1. 
 Attach the ConfigPlug to interface X1. 

Switch 
setting 

Transfer direction 

1 The ConfigPlug overwrites the Scanner 
configuration. 

X The Scanner overwrites the configuration 
previously saved in the ConfigPlug.  

 

Figure  36.  ConfigPlug configuration 

 

The ConfigPlug transfers the configuration to the Scanner when the Scanner is powered up. A brief flashing of the two yellow LEDs 2 and 5 
confirms the successful transfer of the configuration.   
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Test the replacement Scanner 

The replacement Scanner test depends on whether the ConfigPlug is used or the configuration has been transferred with the PC to the 
Scanner. 

 For ConfigPlug use, test the Scanner using the Laser Scanner Test Device. 

 or 

 If the configuration has been transferred with the PC, check the Scanner in accordance with the initial startup test. 

7.6 Testing – Initial startup and following machine modification 

 WARNING . . . BEFORE APPLYING POWER TO THE MACHINE 

Verify that the guarded area is clear of personnel and unwanted materials (such as tools) before applying power to the 
guarded machine. Failure to do so could result in serious bodily injury or death. 

 

 WARNING . . . PERIODIC CHECKOUTS 

The commissioning, periodic and daily safety system checks must be performed by appropriate personnel at the appropriate 
times in order to ensure that the safety system is operating as intended. Failure to perform these checks may create a 
potentially dangerous situation which could lead to serious injury or death. 

 

 WARNING . . . DO NOT USE MACHINE UNTIL SYSTEM IS WORKING PROPERLY 

If all of these checks cannot be verified, do not attempt to use or operate the machine until the defect or problem has 
been corrected. Attempts to use the guarded machine under such conditions could result in serious bodily injury or 
death. 

 

In accordance with IEC TS62046 and national regulations, such as  EU Directive 89/655 EEC, for example, tests should be carried out by a 
Qualified Person in the following situations: 

• Pre initial start-up 

• Following machine modifications 

• After extended machine downtime 

• After a Scanner upgrade or re-configuration 

 

 WARNING . . . UNPREDICTABLE MACHINE STARTUP 

There is a risk of unpredictable machine behavior at the initial start up of the machine. The Qualified Person must 
take precautions to ensure that no one is in or near the hazardous area during these safety system tests. 

 

1. Check the effectiveness of the switch-off function with the check list in all of the machine's operating modes along and within the PF 
boundaries. 

2. Document all tests comprehensibly and print out the Scanner's configuration including PF shapes. 

3. Instruct the operating staff in the initial start-up procedures before beginning the activity. The machine operator is responsible for this 
instruction. 

4. Attach the check list instructions on the machine so that they are clearly visible.  

5. This check list can be printed out separately. 
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Scanner Initial Startup Checkout Card – prior to the machine connection 

Tester: Qualified Person 

This checkout serves as a reference for the machine manufacturer or supplier. It replaces neither the test of the entire machine or system 
before the first startup nor its regular tests by an appropriately Qualified Person. The checklist below includes minimum test requirements. 
Depending on the application, further tests may be required.  

IMPORTANT: Keep this checkout with the machine documentation. 

Check List --  Initial startup  Yes No 

Have all the relevant safety directives and standards for this machine type been taken into consideration?   

Does the machine's declaration of conformity include a list of these documents?   

Does the Scanner comply with the safety performance required by the risk assessment (PL, SIL, category)?   

Circuit diagram: Are both safety outputs (OSSDs) linked into the downstream machine control unit in accordance with the 
required safety category? 

  

Circuit diagram: Are the switching elements controlled by the Scanner, e.g., contactors with positive-guided contacts 
monitored by an External Device Monitoring (EDM) circuit? 

  

Does the electrical wiring agree with the circuit diagrams?   

Have the required safety measures against electric shocks been effectively implemented?   

Has the machine's maximum stopping time been re-measured and documented in the machine documentation?   

Is the appropriate Separation (Safety) distance (distance from the PF to the nearest hazard point) requirement satisfied?   

Are all of the machine's hazards only accessible through the Scanner 's PF?  
Are all accessible safety devices, e.g., protective grids, correctly mounted and secured against manipulation? 

  

Are unprotected access points between the respectively activated PF and the hazard safely ruled out or prevented, for 
example, by an additional physical protective device? 

  

Is the control device for activating the start/restart interlock of the Scanner or the machine positioned in accordance with the 
respective specifications and regulations? 

  

Is the Scanner correctly aligned (tilt angle) and are all mounting screws and connection plugs tight?   

Are the Scanner connecting cables, plugs, protection caps and control devices undamaged and free of any signs of 
manipulation? 

  

Has the effectiveness of the protective function of all configured PFs and for all of the machine's operating modes been 
checked with a functions check? 

  

Is the Scanner effective during the entire dangerous movement of the machine?   
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Is the dangerous movement stopped when the Scanner is disconnected from the supply voltage, when the machine operating 
mode changes or when a change is made to another protective device? 

  

Are the instructions for the Scanner 's daily test mounted so they are clearly visible for the operating staff?   

 

7.7 Daily Checkout 

 WARNING . . . BEFORE APPLYING POWER TO THE MACHINE 

Verify that the guarded area is clear of personnel and unwanted materials (such as tools) before applying power to the 
guarded machine. Failure to do so could result in serious bodily injury or death. 

 

 WARNING . . . PERIODIC CHECKOUTS 

The commissioning, periodic and daily safety system checks must be performed by appropriate personnel at the appropriate 
times in order to ensure that the safety system is operating as intended. Failure to perform these checks may create a 
potentially dangerous situation which could lead to serious injury or death. 

 

 WARNING . . . DO NOT USE MACHINE UNTIL SYSTEM IS WORKING PROPERLY 

If all of these checks cannot be verified, do not attempt to use or operate the machine until the defect or problem has 
been corrected. Attempts to use the guarded machine under such conditions could result in serious bodily injury or 
death. 

 

 WARNING . . . UNPREDICTABLE MACHINE STARTUP  

There is a risk of unpredictable machine behavior at the initial start up of the machine. The Qualified Person must 
take precautions to ensure that no one is in or near the hazardous area during these safety system tests. 

 

 WARNING . . . RECTIFY ALL FAULTS PRIOR TO MACHINE USE 

IF FAULTS ARE FOUND DURING THE DAILY CHECKOUT, THE MACHINE SHOULD NOT BE USED. If one or more 
fields are checked “NO” during the checkout, then the fault(s) must be rectified before the machine is put back into 
use. Failure to do so could result in serious bodily injury or death. 
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7.7.1 Daily Checkout Card 

Tester: Qualified Person 

Test the Scanner switch-off function daily or at shift changes and with every change of the machine operating mode in accordance with the 
following checklist, in order to reveal any possible damage or manipulations. 

 

Check list -- Daily Yes No 

Is the Scanner correctly aligned (tilt angle) and are all fixing screws and plugs tight?    

Are the Scanner, connecting cables, plugs, protection caps and control devices undamaged and free of any signs of 
manipulation? 

  

Are all of the machine's hazards only accessible through the Scanner PF? Are all additional protective devices correctly 
mounted, e.g., protective grids? 

  

Switch the machine on, wait approx. 20 seconds until the auto-test sequence has finished. 

With automatic restart: Do LED 1 and LED 4 light green?  

With start interlock: Do LED 1, LED 3 and LED 5 light yellow?  

  

If in  Start Interlock, perform a manual reset or if in Start Test, briefly interrupt the protective field with the test piece*. 

Do LED 1 and LED 4 light green? 

  

Stationary applications:  

Interrupt the selected PF of the Scanner with the test instrument* with running operation.  

Do LED 1 and 4 go off? Does LED 3 light red? Does the dangerous movement stop immediately? 

  

Mobile applications:  

Interrupt the selected PF of the Scanner with the test instrument* with moving vehicle.  

Do LED 1 and 4 go off? Does LED 3 light red? Does the vehicle stop within the limits defined in the configuration log? 

  

Repeat the test described above at different points of the PF for all configured PFs.  

Do the PF limits with stationary applications agree with the floor  marking (if present)? 

  

 

*The diameter of the test piece should be the same size as the resolution of the protective field. 

62 P/N 144924     05/2009 Product Manual 

 



Banner AG4 Series Safety Laser Scanner  
 

8 Maintenance and Repairs 

8.1 Cleaning the Scanner Front Screen 

Clean the Scanner’s front and scatter screens regularly, at a frequency depending on the surrounding environmental conditions, and using the 

recommended materials. (Use only the AG4-CLN.. cleaning kit specified in Section 2, consisting of approved cleanser and cleaning cloths.) Do 
not use scouring pads or cloths that can cause scratching. Never use solvents that can attack the screen materials. The cleaning 
procedure depends on the type and degree of contamination. 

Table 8.  Cleaning the Scanner front  screen 

Contamination Cleaning 

Particles, loose, scouring 
Vacuum without touching or blow away softly, oil-free 

Wipe free in one swipe with cleaning cloth 

Particles, loose, non-scouring 
Vacuum without touching or blow away softly 

Wipe free in one swipe with cleaning cloth 

Particles, sticking 
Wet with cloth soaked in AG4 cleanser 

Wipe free in one swipe with cleaning cloth 

Particles, statically charged 
Vacuum without touching 

Wipe free in one swipe with cleaning cloth soaked with AG4 cleanser 

Particles/drops, smearing 
Wet with cloth soaked in AG4 cleanser 

Wipe free in one swipe with cleaning cloth 

Water drops Wipe free in one swipe with cleaning cloth 

Oil drops 
Wet with cloth soaked in AG4 cleanser 

Wipe free in one swipe with cleaning cloth 

Fingerprints 
Wet with cloth soaked in AG4 cleanser 

Wipe free in one swipe with cleaning cloth 

Scratches Replace front screen 

 

 

If the cleaning takes longer than four seconds (removing fingerprints, for example), 
the Scanner displays a front screen monitoring fault. If this occurs, reset the Scanner 
using the start/restart button. 
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Soak cloth with cleanser. Wipe front screen free in one swipe. 

8.2 Cleaning the scatter screens 

 

 
 

Soak cloth with cleanser. 

 

Wipe scatter screen free in one swipe. 

 

8.3 Changing the front screen  

If the front screen is scratched, replace it. Only a Qualified Person may change the front screen.  

It is changed in two steps:  

1. Change the front screen  

2. Calibrate the front screen 

When replacing the Scanner front screen due to contamination or similar: 
 Perform all work in a dust-free environment if possible. 
 Do not touch any of the parts inside the device. 
 Clean new front screen, especially fingerprints, before re-using the Scanner. 

 

1. Remove the Scanner from the machine. 

2. Place the Scanner on an even base. 

 

3. Loosen the four Allen screws on the rear of the 

housing and carefully pull the two housing 
parts apart.  
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4. Loosen the screws of the fixing plates. 

 

 

5. Remove the fixing plates.  

 

6. Push the old front screen backwards out of 
the housing. 

 

7. Hold the new front screen on the sides and 
carefully place it in the correct position. 

8. Ensure that the rubber seal sits correctly in the  
slot provided for this in the housing and is not  
damaged. 

                

 
9. Check that there is no gap of light between the 

front screen and the housing.  

               Fix the front screen with the fixing plates. 

 

10. Support while screwing the fixing plates with 
a little pressure on the furthest outside edge 
of the front screen. 

11. Check the Scanner components (e.g., 
mirror, optics, or housing parts) for dust and 
blow the Scanner down as required with a 
light, oil-free stream of compressed air.   
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12. Carefully put the two housing parts back 
together. The two retaining bolts must slide 
into the rubber sleeves provided for this.  

 

 

 

 Carefully tighten the Allen screws on the 
housing rear by alternating between them.  

 1 Retaining bolts 
2 Rubber sleeves 

 

 Remove any fingerprints on the front 
screen.  

 

 

8.4 Calibrating the front screen 

Requirements: 

 The new front screen is correctly mounted. 

 Front screen is clean and scratch-free. 

 Ambient temperature: 20° C – 25° C 

 

  CAUTION . . .  ENSURE FRONT SCREEN IS CLEAN 

Faulty calibration may be caused by a dirty or scratched front screen. 

Only calibrate front screens that are clean and free of scratches and marring. 
 

 Connect interface X1 with the control system. 

 Connect interface X2 with the PC. 

 Calibrate the front screen using the software; see AG4soft Software Instruction Manual. 

8.5 Disposal 

Dispose of Scanner that can no longer be used according to all applicable specifications and regulations.  

8.6 Repairs 

Do not attempt any repairs to the Scanner, other than replacement of the screens. It contains no other field-replaceable components. Return it 
to the factory for warranty repair or replacement. Contact Banner Factory Application Engineering at the address or the numbers listed on the 
back page. They will attempt to troubleshoot the system from your description of the problem. If they conclude that a component is defective, 
they will issue a return merchandise authorization (RMA) number for your paperwork, and give you the proper shipping address. 

Pack the Scanner carefully. Damage which occurs in return shipping is not covered by warranty. 
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9   Diagnostics and Troubleshooting 

9.1 If an error occurs 

The Scanner uses three diagnostics levels to quickly resolve errors. Proceed in steps to resolve an error: 

1. Determine the Scanner’s status, signaled via LEDs and remove the errors with the specified measures listed in the diagnostic Key.  

2. Read the diagnostics list with the configuration and diagnostics software and remove the errors with the aid of the solution provided.  

3. Create a service file with the configuration and diagnostics software and send this service file for remote diagnostics to  
Banner (see AG4soft Software Instruction Manual for more information). 

Refer to figure on following page for LED names and locations. 

9.2 LED status displays 

Table 9.  LED status displays 

LEDs 

1 2 3 4 5
Status Activity 

0 0 1 0 0 • Boot process,  
configuration process 

• Safety outputs or switching function are switched off. 

 

0 2 x (1) 1 0 2 x (1) • Boot process,  
configuration process 

• Safety outputs or switching function are switched off. 
• Data comparison with ConfigPlug 

 

0 1 1 0 – • Object detected in the active PF. 
• Safety outputs or switching function are switched off. 
• Object detected in the active WF. 

Object is in the WF and the PF. 
Check the WF and PF definition, if 
required. 

1 – 1 0 1 • The sensor function is active; the active PF is free. 
• Safety outputs or switching function are switched off. 
• Start/restart interlock is active. 

Press the start/restart button. 

1 0 0 1 0 • The sensor function is active; the active PF is free. 
• The active WF is free. 
• Safety outputs or switching function are switched on. 

 

1 1 0 1 0 • The sensor function is active; the active PF is free. 
• Object detected in the active WF. 
• Safety outputs or switching function are switched on. 

Object is in the WF. 

Check the WF definition, if required. 

 

0 LED OFF ((1)) LED flashes with 4 Hz

1 LED ON – LED not relevant

(1) LED flashes with 2 Hz 2 x LED flashes twice
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Five LEDs on the housing front show the Scanner's operating status.  

 LED Diagnostic Key 

LED Meaning 

ON 
Sensor function is active; the 
active PF is clear. 

 

 

1, green 
 

Flashes @ 
2 Hz 

Fault on the field pair control 
inputs. 

ON Active WF is selected. 

Flashes @ 
2 Hz 

Front screen is dirty. 
 

2, yellow

Flashes @ 
4 Hz 

ConfigPlug configuration is not 

compatible with the Scanner. 

 

3, red ON 
Safety outputs or switching 
function (OSSD 1 and 2) are 
switched off. 

 

4, green ON 
Safety outputs or switching 
function (OSSD 1 and 2) are 
switched on. 

 

ON Start/restart interlock is active. 

 

Flashes @ 
2 Hz 

Front screen is dirty. 

 

5, yellow

Flashes @ 
4 Hz 

Fault 

 
 

Figure 37.  Status LEDs 
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9.3 LED warning and error displays 

Table 10.  LED diagnostic codes (see signal key at bottom) 

LED signals 

1 2 3 4 5 Status Activity 

1 0 0 1 (1) 

• The sensor function is active; the active PF is free. 
• The active WF is free. 
• Safety outputs or switching function are switched on. 
• Front screen is dirty. 

Clean the front screen as soon as possible.  

Device still works. 

0 (1) 1 0 ((1)) 
• Device fault 
• Safety outputs or switching function are switched off. 
• Front screen is dirty. 

Clean the front screen. 

Start the Scanner again. 

0 ((1)) 1 0 ((1)) 

• Device fault 
• Safety outputs or switching function are switched off. 
• ConfigPlug configuration is not compatible with the 

Scanner; the configuration cannot be transferred. 

Replace the Scanner. 

The Scanner type must correspond with the 
ConfigPlug's configuration. 

(1) 0 1 0 ((1)) 
• Device fault 
• Safety outputs or switching function are switched off. 
• Errors on the field pair control inputs 

Check the field pair switchover, switchover sequences 
and switchover times. 

At least one field pair must always be active. 

For the precise error cause, read the diagnostics list 
with the software. 

((1)) 0 1 0 ((1)) 

• Device fault 
• Safety outputs or switching function are switched off. 
• Motion Monitoring has detected a fault: Vehicle 

movement does not agree with the active field pair. 

Check the vehicle's speed and travel direction. 

Check the control system's field pair switchover. 

0 0 1 0 ((1)) 
• Device fault 
• Safety outputs or switching function are switched off. 

Wait 5 seconds. 

The Scanner performs a reboot. 

If the reboot is not successful, read the diagnostics list 
with the software. 

 

0 LED OFF (1) LED flashes with 2 Hz – LED not relevant 

1 LED ON ((1)) LED flashes with 4 Hz 2 x LED flashes twice 
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9.4 Diagnostics codes 

A diagnostics list can be created with the software. The incidents that occurred during the Scanner operation are listed in this diagnostics list. 
Each incident is given with place and number. The meaning of the incidents is shown in the following table.  
 

Table 11.  Diagnostics codes 

Place Number Meaning Activity 

102 2 Data transfer error on interface X2. Check the interface parameters and start the transfer again. 

103 2 Data transfer error on interface X2. Check the interface parameters and start the transfer again. 

104 2 Data transfer error on interface X2. Check the interface parameters and start the transfer again. 

105 6 
Function, access, command not allowed with 
currently selected authorization level. 

Change the authorization level and start the transfer again. 

201 4 
Interface X2 time specifications not complied with, 
last message overwritten. 

Check the interface parameters and start the transfer again. 

302 2 
Interface X2 time specifications not complied with, 
send data not acknowledged. 

Check the interface parameters and start the transfer again. 

306 5 
Previous message not completely issued, interface 
X2 time specifications not complied with. 

Check the interface parameters and start the transfer again. 

801 2 Error memory cannot be read, internal defect. If reset is not successful, contact customer service  

805 6 
Error memory cannot be transferred, transfer error 
on interface X2. 

Check the interface parameters and start the transfer again. 

1002 1 
Motor does not reach the nominal speed after start, 
internal defect. 

If reset is not successful, contact customer service  

1002 2 
Motor speed not constant after start, internal 
defect. 

If reset is not successful, contact customer service  

1003 1 
Motor does not reach the nominal speed after start, 
internal defect. 

If reset is not successful, contact customer service  

1003 2 
Motor speed not constant after start, internal 
defect. 

If reset is not successful, contact customer service  
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Place Number Meaning Activity 

1003 3 
Motor speed not constant after start, time 
exceeded. 

If reset is not successful, contact customer service  

1110 4 
Safety outputs or switching function (OSSDs) 
cannot be switched, short-circuit with 0 V DC or 
+24 V DC. 

Check the connection/wiring of the OSSDs. 

1110 5 
Safety outputs or switching function (OSSDs) 
cannot be switched, short-circuit between OSSD1 
and OSSD2. 

Check the connection/wiring of the OSSDs. 

1110 6 
Safety outputs or switching function (OSSDs) 
cannot be switched, short-circuit with 0 V DC or 
+24 V DC. 

Check the connection/wiring of the OSSDs. 

1111 7 
Short-circuit between safety outputs or switching 
function OSSD1 and OSSD2 

Check the connection/wiring of the OSSDs. 

1111 8 
Short-circuit of one safety output or switching 
function (OSSD) with 0 V DC. 

Check the connection/wiring of the OSSDs. 

1111 9 
Short-circuit of one safety output or switching 
function (OSSD) with +24 V DC. 

Check the connection/wiring of the OSSDs. 

1606 4 
Angle error detected, poss. rotation of the sensor 
housing; switch-off and reset followed. 

If reset is not successful, contact customer service 

1607 5 
Angle error detected, poss. rotation of the sensor 
housing; switch-off and reset followed. 

If reset is not successful, contact customer service  

1608 8 
Motor speed not constant during operation, poss. 
rotation of the sensor housing. 

If reset is not successful, contact customer service  

1608 9 
Motor speed not constant during operation, poss. 
rotation of the sensor housing. 

If reset is not successful, contact customer service  

1608 10 
Motor speed not constant during operation, poss. 
rotation of the sensor housing. 

If reset is not successful, contact customer service  

1705 1 
Signal of a light beam safety device of the window 
monitoring below the bottom limit, dirty front 
screen. 

Clean the front screen  
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Place Number Meaning Activity 

1705 2 
Signal of a light beam safety device of the window 
monitoring below the bottom limit, oil/grease on the 
front screen 

Clean the front screen  

1906 1 
Safety outputs or switching function (OSSDs) 
cannot be switched, internal or external 
short-circuit. 

Check the connection/wiring of the OSSDs. If reset is not successful, 
contact customer service 

1906 2 
Safety outputs or switching function (OSSDs) 
cannot be switched, internal or external 
short-circuit. 

Check the connection/wiring of the OSSDs. If reset is not successful, 
contact customer service  

1906 5 
Read back error on the safety outputs or switching 
function (OSSDs), internal or external short-circuit. 

Check the connection/wiring of the OSSDs. If reset is not successful, 
contact customer service 

1906 6 
Error on the laser's switch-off path, switch-off 
because of eye safety, internal defect 

If reset is not successful, contact customer service 

1907 4 
Angle error detected, poss. rotation of the sensor 
housing; switch-off and reset followed. 

If reset is not successful, contact customer service  

1907 7 
Angle error detected, poss. rotation of the sensor 
housing; switch-off and reset followed. 

If reset is not successful, contact customer service  

2002 12 
The configuration data displayed for the check was 
not acknowledged for too long. 

Start the transfer again. 

2007 18 
Date of the PF currently being transferred is older 

than the date saved in the Scanner. 
Update the PC's date and time setting. 

2017 19 Data transfer error with ConfigPlug Replace the ConfigPlug or the complete cable with plug. 

2017 23 
The connected Scanner does not support the 
configuration file in the ConfigPlug. 

Change the Scanner, observe the device type. 

2017 24 
The connected Scanner does not support the 
configuration file in the ConfigPlug. 

Change the Scanner, observe the device type. 

72 P/N 144924     05/2009 Product Manual 

 



Banner AG4 Series Safety Laser Scanner  
 

Place Number Meaning Activity 

2017 26 

Date of the configuration currently being 
transferred is older than the date saved in the 

Scanner. 
Update the PC's date and time setting. 

2018 42 
Motion Monitoring, error with the speed matrix 
transfer. 

Start the configuration transfer again. 

2018 43 
Motion Monitoring, error with the speed matrix 
transfer. 

Start the configuration transfer again. 

2018 44 
Motion Monitoring, the right side of a PF does not 
match the predefined vehicle width. 

Check all parameters in the wizard, calculate the PFs again and start the 
transfer again. 

2018 45 
Motion Monitoring, a PF length does not match the 
predefined braking distance of the vehicle. 

Check all parameters in the wizard, calculate the PFs again and start the 
transfer again. 

2018 46 
Motion Monitoring, the left side of a PF does not 
match the predefined vehicle width. 

Check all parameters in the wizard, calculate the PFs again and start the 
transfer again. 

2018 50 
MotionMonitoring, the left side of a PF does not 
match the predefined vehicle width. 

Check all parameters in the wizard, calculate the PFs again and start the 
transfer again. 

2201 5 
Number of measurements in the scan is too small 
because of motor rotation speed error or internal 
fuse is defect. 

If reset is not successful, contact customer service  

2302 1 Error occurred while Scanner was starting. Sequential error. 

2401 13 
Reference measurement failed, dust in the device, 
as the plug housing or dummy cap not screwed. 

Screw the plugs of interfaces X1 and X2. 

2401 10 
Reference measurement failed; glare from another 
light source (905 nm) or rotation speed error. 

 Scanner performs reset. 

2401 41 
Reference measurement failed; glare from another 
light source (905 nm) or rotation speed error. 

 Scanner performs reset. 
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2402 10 
Reference measurement failed; glare from another 
light source (905 nm) or rotation speed error. 

 Scanner performs reset. 

2402 41/42 
Reference measurement failed; glare from another 
light source (905 nm) or rotation speed error. 

 Scanner performs reset. 

2701 1 
Invalid diagnostics command received, software 
not compatible with firmware. 

Use a newer version of the configuration and diagnostics software. 

2702 3 
Invalid diagnostics value requested, software not 
compatible with firmware. 

Use a newer version of the configuration and diagnostics software. 

2800 2 2 field pair control inputs activated longer than 1 s. Check the switchover times of the control inputs FP  FP4. 

2800 3 

The PF switchover performed does not comply 
with the specifications programmed in the 

Scanner. 
Check the activation of the PFs in the program wizard. 

2800 4 More than 2 PFs are activated during operation. Check the activation of the control inputs FP1 - FP4. 

2800 6 
Unusable or defective control voltage for the PF 
activation. 

Check the activation of the control inputs FP1 - FP4. 

2800 8 
No PF activated. Can occur during operation and 
switching off the device. 

If detected during running operation, check the activation of the control 
inputs FP1 - FP4. 

2801 1 
Error while testing the inputs for the PF switchover, 
internal defect. 

Contact the customer service  

2802 3 
The PF activation performed does not comply with 

the specifications programmed in the Scanner. 
Check the activation of the PFs in the program wizard. 

2802 4 
More than 2 PFs selected when starting the 

Scanner. 
Only activate one of the control inputs FP1 - FP4. 

2802 6 
Unusable or defective control voltage for the PF 
activation. 

Check the activation of the control inputs FP1 - FP4. 

2802 8 No PF activated during the Scanner start. Activate one of the control inputs FP1 - FP4. 
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2804 3 
The PF activation performed does not comply with 

the specifications programmed in the Scanner. 
Check the activation of the PFs in the program wizard. 

2804 4 No PF clearly selected. Check the activation of the control inputs FP1 - FP4. 

2804 6 
Unusable or defective control voltage for the PF 
activation. 

Check the switchover times of the control inputs FP1 - FP4. 

3016 11 Confirmed single password entered wrong. Repeat the password entry. 

3203 6 
 Scanner has optical glare caused by another 

device. 
Switch off the supply voltage and start the Scanner again. 

3203 7 
 Scanner has optical glare caused by another 

device. 
Switch off the supply voltage and start the Scanner again. 

3402 2 
Motion Monitor, field pair activated wrong several 
times. Speed exceeding can no longer be 
corrected. 

Check the activation of the PFs in the speed matrix and the speed the 
vehicle moved at. 

3402 3 
Motion Monitor, speed very much exceeded. 
Exceeding cannot be corrected. 

Check the activation of the PFs in the speed matrix and the speed the 
vehicle moved at. 

3402 10 
Motion Monitor, maximum speed exceeded or 
wrong field pair activation. Cannot be corrected. 

Check the activation of the PFs in the speed matrix and the speed the 
vehicle moved at. 

3403 7 
Motion Monitor, activated field pair was not 
released in the configuration. 

Check the activation of the PFs in the speed matrix and the program 
wizard. 

3403 12 
Motion Monitor, error on the field pair control 
inputs. Activated PF not defined. 

Check the activation of the creep and further travel blocking functions. 

3406 8 
Motion Monitor, further travel blocking cannot 
switch off the safety outputs or switching function 
(OSSDs). 

Check the connection/wiring of the OSSDs. 
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10. Glossary  

10.1 List of Abbreviations 

CE European Conformity mark 

DZ Danger Zone 

EDM External Device Monitoring 

FSD Final Switching Device 

IEC International Electro technical Commission 

IP... Ingress Protection 

ISO International Organization for Standardization 

LED Light Emitting Diode 

OSSD Output Signal Switching Device 

MPCE Machine Primary Control Element 

PF Protective Field 

PLC Programmable Logic Controller 

VDC Voltage Direct Current 

WF Warning Field 

10.2 List of terms 

The following terms are used frequently in this manual. Where possible, this manual uses definitions from the international product performance 
standards that govern the design of the AG4. For more definitions, visit 

http://www.bannerengineering.com/training/glossary.php. 

CE -  European Conformity. The CE mark on a product or machine establishes its compliance with all relevant European Union (EU) Directives 
and the associated safety standards. 

Danger Zone - Defined as the danger area for equipment in operation where there is a serious risk of injury or death to personnel. 

Designated Person - A person or persons identified and designated in writing, by the employer, as being appropriately trained and qualified to 
perform a specified checkout procedure. 

External Device Monitoring - This feature allows the System to monitor the status of external devices, such as MPCEs. 

Fixed Guarding - Screens, bars, or other mechanical barriers that prevent a person from entering or remaining in the danger zone undetected. 

Key Reset - A key-operated switch used to restore the FSDs and SSD to the ON state from a lockout condition. Also refers to the act of using 
the switch to Reset the System. 

Latch Condition - The response of the OSSD outputs (they turn OFF) when an object blocks/interrupts a light beam of the System operating in 
Latch mode. A manual Reset must be performed after all objects are removed (beam(s) clear) to Reset the output latch and allow the outputs to 
turn ON. 

Lockout condition - A condition of the System that is automatically attained when it detects internal or certain external errors. A lockout 
condition causes all of the System OSSD outputs to turn or remain OFF, sending a stop signal to the guarded machine. To restore the System 
to Run mode, all errors must be corrected and a manual Reset must be performed. 

Machine Primary Control Element (MPCE) - An electrically powered element, external to the System which directly controls the machine’s 
normal operating motion in such a way that it is last (in time) to operate when motion is either initiated or arrested. 

Machine Response Time - The time between the interruption by the System OSSDs and the instant when the dangerous parts of the machine 
reach a safe state by being brought to rest. 
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Separation (safety) distance - That distance, along the direction of approach, between the outermost position at which the appropriate test 
piece is just detected and the nearest dangerous machine part(s). Also called Separation Distance. 

Start/restart (interlock) – When applied to the function of a safety or safeguarding device, this term refers to the ability of the device to prevent 
or allow the machine operating cycle to begin or resume by normal actuating means after the cause of a stop has been removed.  

NOTE: This function is also called “reset”.  
NOTE: The reset (clearing of the Start/Restart interlock) of the device must not cause hazardous motion or a hazardous situation, but only 
enable the normal start command.   

Protective Field - The Scanner effective Separation (safety) distance/Separation Distance that is required to stop the machine before a person 
who enters the Protective Field reaches the machine and is specified in ISO 13855 and associated standards. 

Response Time  - The time between the interruption by the System OSSDs and the instant when the dangerous parts of the machine reach a 
safe state by being brought to rest. 

Qualified Person - A person or persons who, by possession of a recognized degree or certificate of professional training, or who, by extensive 
knowledge, training, and experience, has successfully demonstrated the ability to solve problems relating to the subject matter and work. 

Response Time - The time between the physical initiation of the safety device and the machine coming to a stop or the risk being removed. 

Trip Condition - In trip output models, the response of the FSD relays when an object equal to or greater than the diameter of the specified test 
piece enters the Protective Field. In a trip condition, FSD 1 and FSD 2 simultaneously de-energize and open their contacts. A trip condition 
clears automatically when the object is removed from the Protective Field. 

78 P/N 144924     05/2009 Product Manual 

 



Banner AG4 Series Safety Laser Scanner  
 

Product Manual  P/N 144924      05/2009 79 

 



 Banner AG4 Series Safety Laser Scanner 
 

80 P/N 144924     05/2009 Product Manual 

 

 
 


	About this Document
	1 Overview
	1.1 Status Display 
	1.2 Mounting System (Optional)
	1.3 ConfigPlug (Optional)
	1.4.1 Product identification plate
	1.4.2 Safety Notice  

	1.5 Proper Use and Intended Purpose
	1.6 Security Protocol
	1.6.1 Designated Person
	1.6.2 Qualified Person

	1.7 Responsibility for Safety
	1.8 Laser
	1.9 High Voltage
	1.10 Handling the Scanner 
	1.11 Scanner Limitations
	1.12 Providing the machine operator with information
	1.13  Basic Operation Functions
	1.14 Start/restart (reset) interlock
	1.14.1 Start interlock
	1.14.2 Restart interlock - Manual Restart (reset) when PF is clear

	1.15 Start test
	1.16 Automatic start/restart
	1.17 Dust suppression
	1.18 Field Pairs - Independently activated protective and warning fields
	1.19 Reference contour (surface) monitoring

	2. Models and Specifications
	2.1 Models, Accessories and Replacement Parts
	2.3 Dimensions 

	3. Application Basics
	3.1 Danger zone guarding
	3.2 Hazard point guarding (with field pairs)
	3.3 Access guarding

	4. Installation
	4.1 Basic information
	4.1.1 Process steps

	4.2 Configuration  Considerations 
	4.3 Handling unmonitored areas
	4.4 Considerations for Adjacent Scanners
	4.5 Minimum Separation Distance
	4.5.1 Minimum Separation Distance (US Standards)
	4.5.2 Scanner-Specific Additional Distance Factors
	4.5.3 Minimum Separation Distance (European Standards)
	4.5.4 Distance adjustment C, based on the possible field intrusion
	4.5.5 Scanner-Specific Additional Distance Factors
	4.5.6 Example of separation distance formula adjustments ZSM
	4.5.7 Horizontal Protective Field Applications (US & European Standards)
	4.5.8 C for Horizontal Protective Field Applications (parallel approach)

	4.6 Application Examples
	4.6.1 Danger zone (parallel approach)
	4.6.2 Hazard guarding - approach is normal to the protective field 
	4.6.3 PF and reference surface
	4.6.4 Access guarding
	4.6.5 PF with Reference Surface


	5. Electrical connection
	5.1 Interface Connections
	5.1.1 X1 plug interface assignment
	5.1.2 Interface assignment, plug X2
	5.1.3 Cable Assembly

	5.2 Integrating the Scanner into machine control system
	5.2.1 Downstream safety circuit with start/restart interlock, contactor monitoring, without field pair switchover
	5.2.2 Safety PLC for field pair switch control


	6. Configuration
	6.1 Administrative parameters
	6.1.1 Safety Laser Scanner name 
	6.1.2 Description
	6.1.3 Start segment output
	6.1.4 Stop segment output
	6.1.5 Output resolution
	6.1.6 Serial interface baud rate
	6.1.7 Alarm incident
	6.1.8 Pre-calculated measured values output
	6.1.9 2nd measured value calculation segment
	6.1.10 3rd measured value calculation segment

	6.2 Safety-relevant parameters
	6.2.1 Application
	6.2.2 Response times
	6.2.3 Dust suppression
	6.2.4 Applicable field pair selection at Scanner start
	6.2.5 Permitted field pair switchover

	6.3 Field pair
	6.3.1 PF description
	6.3.2 WF description


	7 Safety System Testing
	7.1 Prescribed Test Schedule
	7.2 Initial Periodic Operation Check
	7.3 Configuration Recommendations
	7.4 Restart
	7.5 Starting up a replacement Scanner
	7.6 Testing – Initial startup and following machine modification
	Scanner Initial Startup Checkout Card – prior to the machine connection

	7.7 Daily Checkout
	7.7.1 Daily Checkout Card


	8 Maintenance and Repairs
	8.1 Cleaning the Scanner Front Screen
	8.2 Cleaning the scatter screens
	8.5 Disposal
	8.6 Repairs

	9   Diagnostics and Troubleshooting
	9.2 LED status displays
	9.3 LED warning and error displays
	9.4 Diagnostics codes

	EC Declaration of Conformity
	10. Glossary 
	10.1 List of Abbreviations
	10.2 List of terms


