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P R O P R I E T AR Y  
I N F O R M AT I O N  

This document contains information that is confidential and proprietary to nLIGHT 
Photonics Corporation.  It may not be reproduced, distributed, or translated in any 
other language, in whole or in part, without written approval from nLIGHT Photonics 
Corporation and/or its subsidiaries. 

Copyright © 2012 nLIGHT Photonics Corporation. All rights reserved. 

Reproduction, distribution, or storage of information is subject to the U.S. Copyright 
Act of 1976, Title 17 of the United States Code and all applicable international 
copyright treaties and conventions. 

 

C o p y r i g h t   This document contains proprietary and confidential information. It may not be 
reproduced, distributed, or translated in any other language, in whole or in part, 
without written approval from nLIGHT Photonics Corp and/or its subsidiaries. 

You, the User/Operator, acknowledge that all content included in this document, 
including the information, data, software, photographs, graphs, typefaces, graphics, 
images, illustrations, drawings, designs, icons, written and other material (collectively, 
"Content") and the arrangement and compilation of the Content are intellectual 
property and copyrighted works of nLIGHT Photonics Corporation. 

T r a d e m a r k s  “nLIGHT”, “nLINE”, and “nPOWER” are registered service marks of nLIGHT Photonics 
Corporation.  Other product and company names identified in this document may be 
the name, trademark, trade name, service mark, logo, symbol or other proprietary 
designation of nLIGHT Photonics Corp or a third party. The use of any name, trade 
name, trademark, service mark, logo, symbol or other proprietary designation in this 
document should not be construed as an endorsement or sponsorship by nLIGHT 
Photonics Corporation.   
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S U P P O R T  For technical support, please contact nLIGHT Photonics Sales & Service Headquarters:  

nLIGHT Photonics Corporation 
Sales & Service 

5408 NE 88th Street, Building E 
Vancouver, WA 98665, USA 

 
Tel: 360-566-4460 
Fax: 360-546-1960 

 
Website: www.nlight.net 

Sales Team: sales@nlight.net 

Ad d i t i o n a l  
D o c u m e n t a t i o n  

This manual is part of the Line Beam System | 7200:260 manual suite listed below: 

C O N T R O L  N U M B E R  T I T L E  

EX-OM-0003 Line Beam System | 7200:260 Operators Manual 

EX-OM-0004 Line Beam System | 7200:260 Installation Manual 

EX-OM-0005 Line Beam System | 7200:260 Service Manual 

Figure 1: Line Beam System | 7200:260 Manuals 

W a r r a n t y  nLIGHT Photonics offers a limited warranty to ensure customer satisfaction. For 
complete details, please contact your nLIGHT sales representative. 
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AB O U T  TH I S  
M AN U AL  

This manual provides important product and safety information, as well as basic operating 
procedures. It is intended for owners and operators of the Line Beam System | 7200:260. 

A current version of this manual must be kept in close proximity of the product and made 
readily available to owners and operators at all times. 

R e v i s i o n  
H i s t o r y  

R E V  D A T E  D E S C R I P T I O N  I N I T I A L S  

    

    

    

    

Figure 2: Revision History 

D i s c l a i m e r  While all efforts have been made to ensure the accuracy and validity of information 
contained in this document, nLIGHT Photonics Corporation assumes no responsibility and 
disclaims all liability for any errors and/or omissions that may be contained herein.  

Due to possible changes and/or updates to component design and software application, 
this document, completely or in part may become obsolete or out-of-date until a 
subsequent revision is released by nLIGHT Photonics Corp. 

nLIGHT may make changes to specifications, product descriptions, and documentation at 
any time, without notice.  

Export Classification: EAR99:  This document contains technical data subject to the Export 
Administration Regulations. Diversion contrary to US law prohibited. 
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S y m b o l s  To ensure safe and proper use of nLIGHT products, the following symbols are used 
throughout this manual to highlight important safety and product information. Symbols 
may be used alone to indicate the pre-defined conditions listed below. 

Operators, buyers, and technicians must observe each occurrence of these symbols as they 
appear throughout this document. Failure to do so may result in serious product damage 
and/or physical injury or death.  

S Y M B O L  D E S C R I P T I O N  

 
NOTE: Useful tips and information 

 
FIRE: Possible fire hazard 

 

ELECTROSTATIC DISCHARGE : Observe the necessary precautions to 
prevent ESD where this symbol appears. 

 
IMPORTANT: Important safety or product information 

 
CRITICAL: VERY important product and/or safety information 

 
IEC WARNING: Laser radiation hazard 

 

DANGER: Possible dangerous conditions 

 

HIGH VOLTAGE: Risk of electrical shock 

 

ATTENTION: Possible hazardous conditions 

 
LASER EYE PROTECTION: REQUIRED where this symbol appears 

 
CLEANROOM NITRILE GLOVES: REQUIRED where this symbol appears 

 
CLEAN ROOM SUIT: REQUIRED where this symbol appears 

Figure 3: Document Symbols 
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P R O D U C T 
S AF E T Y  

Laser beams are powerful enough to burn skin, clothing, and most surfaces.  They can 
ignite volatile substances such as alcohol, gasoline, ether, and other solvents, and can 
damage the light-sensitive elements in video cameras and photodiodes. 

L a s e r  
C l a s s i f i c a t i o n  

Based on US Federal and International safety regulations, laser products and systems must 
be classified based on output/energy and wavelength.  

In accordance with classifying standards and criteria set forth by US Federal and 
International regulatory agencies,  the Line Beam System | 7200:260 is designated as a 
Class 4 beam laser, as it is designed to emit radiation in the infrared part of the spectrum at 
975 nm.   

Class 4 lasers are high power (c.w. >500mW or pulsed >10J/cm²) devices. Some examples 
of Class 4 laser use are surgery, research, drilling, cutting, welding, and micromachining.  

The direct beam and diffuse reflections from Class 4 lasers can be hazardous to the eyes 
and skin. Class 4 laser devices can also be a fire hazard depending on the reaction of the 
target when struck.  

The Line Beam System | 7200:260 also generates a visible, low power beam to assist 
optical alignment.  The alignment beam emits Class 2 laser emission. 

L a s e r  S a f e t y  

 

 

For the safe use of this product, operators, technicians, users, and all individuals working 
inside the designated laser control area must be keenly aware of the dangers associated 
with Class 4 laser operation and the safety measures required to avoid injury.  

Operators and technicians must be adequately trained in laser safety per US Federal and 
International safety standards and regulations. This training can be provided by the 
Manufacturer, the Operator, or from a recognized laser safety expert. Training procedures 
should be documented whenever possible. 

Trainers and laser safety experts must be specifically acquainted with Class 4 laser systems 
and able to recognize the dangers and risks of operating a high-powered beam laser.   
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S a f e t y  
G u i d e l i n e s  

 

 

 

 

This product must be used ONLY in the manner for which it is intended by the 
manufacturer. Operators must ALWAYS observe the warnings and precautions provided 
throughout this manual.  

Damages and/or injuries resulting from improper use or care of nLIGHT product(s), and/or 
the failure to comply with applicable governing regulations, and/or failure to adhere to the 
guidelines provided herein, absolve the manufacturer of all liability. 

 ONLY qualified personnel are authorized to install, operate, and service this 
product.  

 NEVER remove protective covers from the Optical Head.  

 ALWAYS ensure the laser control area is adequately ventilated. 

 NEVER operate the laser near flammables, explosives, or volatile solvents such 
as alcohol, gasoline, or ether. 

 ALWAYS wear Personal Protective Equipment (PPE) to prevent radiation 
exposure. 

 ALWAYS limit access to the laser control area to authorized and full-trained 
personnel ONLY. 

 ALWAYS use a beam stop of appropriate material to terminate any potentially 
hazardous laser beams.  

 ALWAYS use diffusely reflecting materials near the beam, where appropriate.  

 ALWAYS provide appropriate protective eyewear to personnel within the laser 
controlled area.  

 ALWAYS ensure the beam path of the laser is secured above or below eye level 
for any standing or seated position in the facility.  

 ALWAYS cover/block windows, doorways, open portals, etc. to reduce escaping 
laser beams below appropriate ocular MPE level.  

 NEVER use interlocks to shut down the system except in an emergency. 

 NEVER use damaged cables or hoses before system start-up the   Defective 
cables, hoses, and fibers must be replaced immediately. The laser should be 
shut down in the interim. 

 ALWAYS verify all cables, hoses, and fittings are properly/securely connected 
before starting the Line Beam System.  

 ALWAYS install the Laser Electronics Rack in close proximity of the mains 
disconnect circuit breaker or switch.  

 ALWAYS ensure the mains disconnect is clearly marked and within immediate 
reach of the operator at all times. 
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E Y E  S A F E T Y  
 

 

LASER EYE 
PROTECTION IS 

REQUIRED WHEN 
OPERATING ALL 
CLASS 4 LASERS. 

 

Class 4 laser output can be invisible to the naked eye. Direct ocular interception of the 
laser output beam can cause serious eye damage or blindness.   

 ALWAYS wear laser eye protection when operating the laser. 

 ALWAYS wear laser eye protection inside the laser control area. 

 NEVER look directly into the laser output port. 

 NEVER set up or align laser and optical components at eye level. 

 ALWAYS ensure eyewear provides sufficient protection based on radiation emission 
and wavelengths (see Laser Eyewear Selection Chart below). 

Simplified Method For Selecting Laser Eye Protection For Viewing Wavelengths Between 400 And 1400nm 

Q-Switched Lasers 
(1 ns to 0.1 ms) 

Non-Q-Switched Lasers 
(0.4 ms to 10 ms) 

Continuous Lasers 
(0.25 s to 10 s) 

Continuous Lasers 
Greater than 3 hours 

Attenuation 

Output 
Energy 

(J) 

Beam Radiant 
Exposure 
(J-cm-2) 

Laser Output 
Energy 

(J) 

Beam Radiant 
Exposure 
(J-cm-2) 

Power 
Output 

(W) 

Beam 
Irradiance 
(W·cm-2) 

Power 
Output 

(W) 

Beam 
Irradiance 
(W·cm-2) 

Attenuation 
Factor 

OD 

10 20 100 200 NR NR NR NR 100,000,000 8 

1.0 2 10 20 NR NR NR NR 10,000,000 7 

10-1 2 x 10-1 1.0 2 NR NR 1.0 2 1,000,000 6 

10-2 2 x 10-2 10-1 2 x 10-1 NR NR 10-1 2 x 10-1 100,000 5 

10-3 2 x 10-3 10-2 2 x 10-2 10 20 10-2 2 x 10-2 10,000 4 

10-4 2 x 10-4 10-3 2 x 10-3 1.0 2 10-3 2 x 10-3 1,000 3 

10-5 2 x  10-5 10-4 2 x 10-4 10-1 2 x 10-1 10-4 2 x 10-4 100 2 

10-6 2 x 10-6 10-5 2 x 10-5 10-2 2 x 10-2 10-5 2 x 10-5 10 1 

NR = Not Recommended 

Figure 4: Laser Eye Protection Selection Chart 
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 S a f e t y  
F e a t u r e s   

 

In accordance with US Federal and international safety regulations and requirements, 
including IEC EN60825-1, the Line Beam System | 7200:260 is equipped with the following 
engineering controls/safety features: 

 Protective Housing  Beam Stop or Attenuator   

 Protective Housing Interlock    Laser Activation Warning System   

 Master Switch Control  Remote Interlock Connector 

 Optical Viewing System Safety   Laser Safety Labels 
 

P R O T E C T I V E  
H O U S I N G  

A protective housing is required for all classes of lasers except at the beam aperture. In 
some cases, the walls of a properly enclosed room can be considered as the protective 
housing for an open beam laser.  

Accordingly, the nLINE | 260 Optical Head  and nPOWER | 7200 Laser Electronics Rack are 
securely enclosed by Protective Housings to safeguard operators, technicians, and others 
working within the laser controlled area from Class 4 radiation exposure.  

For additional information and/or product specifications for the nLINE Optical Head, please 
see page 35. 

 

P R O T E C T I V E  
H O U S I N G  

I N T E R L O C K S  

Interlocks, which cause beam termination or reduction of the beam to MPE levels, must be 
provided on all panels intended to be opened during operation and maintenance of all 
Class 3B and Class 4 lasers. The interlocks are typically connected to a beam shutter. The 
removal or displacement of the panel closes the shutter and prevents possible exposure.  

Under the requirements of the ANSI Z 136 Standard, for embedded Class 3B and Class 4 
lasers only, the interlocks are to be "fail-safe." This usually means that dual, redundant, 
electrical series-connected interlocks are associated with each removable panel. 

The Line Beam System | 7200:260 is equipped with five Protective Housing Interlocks.  See 
page 24 for details. 

M A S T E R  S W I T C H  
C O N T R O L   

All Class 4 lasers and laser systems require a master switch control. The switch can be 
operated by a key or computer code. When disabled (key or code removed), the laser 
cannot be operated. Only authorized system operators are to be permitted access to the 
key or code.  

The Line Beam System | 7200:260 is equipped with two security key switches: 

1. AC Power Distribution Enclosure (See page 23) 

2. nPOWER IntelliSync Enclosure (See page 28) 
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O P T I C A L  V I E W I N G  
S Y S T E M  S A F E T Y  

Interlocks, filters, or attenuators are to be incorporated in conjunction with beam shutters 
when optical viewing systems such as telescopes, microscopes, viewing ports, or screens 
are used to view the beam or beam-reflection area. For example, an electrical interlock 
could prevent laser system operation when a beam shutter is removed from the optical 
system-viewing path. Such optical filter interlocks are required for all lasers, except Class 1.  

B E A M  S T O P  O R  
A T T E N U A T O R  

Class 4 lasers require a permanently attached beam stop or attenuator, which can reduce 
the output emission to a level at or below the appropriate MPE level when the laser 
system is on "standby." Such a beam stop or attenuator is also recommended for Class 3B 
lasers.  

 

L A S E R  A C T I V A T I O N  
W A R N I N G  S Y S T E M  

An audible tone or bell and/or visual warning (such as a flashing light) are recommended as 
area controls for Class 3B laser operation. Such a warning system is mandatory for Class 4 
lasers. Such warning devices are to be activated upon system start-up and are to be 
uniquely identified with the laser operation. Verbal "countdown" commands are an 
acceptable audible warning and should be a part of the SOP.  

R E M O T E  
I N T E R L O C K  

C O N N E C T O R  

All Class 4 lasers or laser systems must have a remote interlock connector to allow 
electrical connections to an emergency master disconnect ("panic button") interlock or to 
room, door or fixture interlocks. When open circuited, the interlock shall cause the 
accessible laser radiation to be maintained below the appropriate MPE level. The remote 
interlock connector is also recommended for Class 3B lasers.  
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L A S E R  P R O D U C T  
S A F E T Y  L A B E L S   

United States Federal and international laser safety standards require all Class 4 laser 
components to be properly labeled by the manufacturer.  

Optical Head  Accordingly, the following safety and warning labels are affixed to the nLINE | 260 Optical 
Head prior to shipping: 

 

  

  

  

  

  

 
 

 

 

Figure 5: Optical Head Safety Labels 
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Laser Electronics Rack  The following safety and warning labels are affixed to the nPOWER™ | 7200 Laser 
Electronics Rack: 

 

  

  

 
 

 
 

  

Figure 6: Laser Electronics Rack Safety Labels 
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T H E  L I N E  B E AM  
S YS T E M  |  
7 2 0 0 : 2 6 0  

 

The Line Beam System | 7200:260 is not a stand-alone product. It is designed for 
integration into factory automation equipment or Host Machine.  

The Line Beam System | 7200:260 is an intelligent subsystem comprised of multiple 
microprocessor based modules that control and monitor 72 laser diode sources, each 
capable of 100 Watts of laser output, for a total of 7200 Watts of power. 

The Line Beam System | 7200:260 is comprised of two major components: 

1. nPOWER™ | 7200 Laser Electronics Rack (Figure 8) 
2. nLINE™ | 260 Line Beam Optical Head (Figure 36) 

S y s t e m  D i a g r a m  
 

For larger scale diagrams, please see page 95, Appendix A. 
 

 

Figure 7: Line Beam System Block Diagram 
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n P O W E R  |  7 2 0 0  
L AS E R  

E L E C T R O N I C S  
R AC K  

The nPOWER | 7200 Laser Electronics Rack is a freestanding, 19-inch, 47U electronics 
enclosure featuring:  

 AC Power Distribution  

 nPOWER IntelliSync  

 72 Fiber-Coupled Pearl™ Laser Diodes 

 nPOWER Laser Diode Drives (LDDs) 

 Leak Detection System (not visible below) 

 

Figure 8: nPOWER | 7200 Laser Electronics Rack  
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L a s e r  
E l e c t r o n i c s  

R a c k  
S p e c i f i c a t i o n s  

 
 

 

S P E C I F I C A T I O N  P E R F O R M A N C E  

Dimensions  (with Light Tower) 2.5m  X  813mm  X  1041mm  (8’H X 32”W X 41”D) 

Weight (uncrated) Approx.  1134 kg (2600 lbs.)  

Maximum Operating Temperature 140°F (60°C) 

Ventilation Requirements 16990 LPM (600 CFM) 

Maximum Operating Altitude 2500 Meters (8202 ft) 

Figure 9: Laser Electronics Rack Specifications 

 

 

For physical dimensions  of the Laser Electronics Rack, see engineering model 
on page 96. All equipment and hardware (hooks, bolts, lifts, slings, chains, 
etc.) must have a minimum capacity of 1360 kg (approx. 3000 lb.). 

 

 

A C  P o w e r  
D i s t r i b u t i o n  

 

 
See page 22  for 
the Line Beam 

System AC 
Power 

Distribution 
wiring diagram. 

 

 

General Power Supply (GPS) and Uninterruptable Power Supply (UPS) cables are routed 
through the lower backside of the Laser Electronics Rack and into the back of the AC 
Power Distribution Enclosure as shown below.   

 

Figure 10: AC Power Distribution Connections  

 

 

ALL PERMANENTLY CONNECTED EQUIPMENT and multi-phase equipment shall 
employ a switch or circuit breaker as the means for disconnection. The switch or 
circuit-breaker shall be included in the building installation; it shall be in close 
proximity to the equipment and within easy reach of the operator; it shall be 
marked as the disconnecting device for the equipment. 
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A C  P O W E R  
D I S T R I B U T I O N  

S P E C I F I C A T I O N S  

 

 

S P E C I F I C A T I O N  U P S  G P S  

Voltage 100-240 VAC 220-240 VAC 

Current 1 kVa (10 AMP) 20 kVa (80 AMP) 

Frequency 60 Hz 60 Hz 

Distribution/Load 1 Ø 3 Ø 

Cable Type SOOW or equivalent SOOW or equivalent 

Cable Size  14 AWG 4 AWG  

Figure 11: AC Power Specification 

A C  P O W E R  
D I S T R I B U T I O N  
W I R I N G  D I A G R A M   

For larger scale diagrams, please see page 95, Appendix A. 

 

 

Figure 12: AC Power Distribution Wiring Diagram 
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A C  P O W E R  
D I S T R I B U T I O N  

C O N T R O L S  

The front panel of the AC Power Distribution Enclosure is equipped with the following 
features and controls as shown below in Figure 14. 

 
 
 
 

 

F E A T U R E  D E S C R I P T I O N  

UPS Control Power Switch Sends UPS power to the AC Power Distribution Panel, 
IntelliSync, and Optical Head Electronics Enclosure. 

Emergency OFF Button Terminates power to LDDs, which halts laser emission.  

Rack Guard Interlocks Key Switch  
 

NOTE: Consider removing the Rack 
Guard Interlocks Key Switch when set 
to ON or BYPASS to prevent 
unauthorized access  

ON – Enables Rack Guard Interlocks. 
 

BYPASS – This option allows the operator to bypass a 
system fault when the LEFT, REAR or RIGHT Rack 
Guard(s) has been removed from the Rack. Fault 
conditions are indicated by the Interlock Device 
Indicator LED at the bottom of the AC Power Distribution 
Panel. See page 24 for additional information regarding 
these Interlock Device Indicators.  

GPS Control Power Switch Controls power to the Laser Diode Drives (LDDs). 

Laser Power Button Arms the system for Class 4 laser emission. 

Control Power Light When lit, confirms AC power is being supplied to the AC 
Power Distribution Module. 

Figure 13: AC Power Distribution Control Features 

 
 
 
 

 

 

Figure 14: AC Power Distribution Features and Controls 

A C  P O W E R  
D I S T R I B U T I O N  

R E Q U I R E M E N T S  

S P E C I F I C A T I O N  U P S  G P S  

Voltage 240 VAC 220 VAC 

Current 1 kVa (10 AMP) 20 kVa (80 AMP) 

Frequency 60 Hz 60 Hz 

Distribution/Load 1 Ø 3 Ø 

Cable Type SOOW or equivalent SOOW or equivalent 

Cable Size  14 AWG 4 AWG  

Figure 15: AC Power Distribution Requirements 
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I n t e r l o c k  
D e v i c e s  

 

 

To ensure safe operation of the Line Beam System, the AC Power Distribution Enclosure is 
equipped with multiple Interlock Device LEDs to alert operators when a safety fault has 
been detected.  

 

Figure 16: Interlock Device LEDs 

I N T E R L O C K  
D E V I C E  

I N D I C A T O R S  

 

 

 
See page 27 for 
Troubleshooting 
Interlock Device 

Faults. 
 

I N D I C A T O R  L E D  D E S C R I P T I O N  

Fiber Over Temp  When lit, indicates one or more Fibers have reached 
maximum operating temperature inside the Laser 
Electronics Rack. 

Leak Detected  When lit, indicates the system has detected a leak inside 
the Laser Electronics Rack.  

Head Guards Open  When lit, indicates the corresponding protective cover 
(#1 and/or #2) is open.   

Rack Guards Open  When lit, indicates the corresponding Rack Guard panel 
(LEFT, REAR or RIGHT) has been removed from the Laser 
Electronics Rack.  

Rack Guards Bypassed When lit, indicates the system has bypassed the Rack 
Guards Open device fault, and is operating with one or 
more Rack Guard panels removed.  

Figure 17: Interlock Device Indicators 
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P R O T E C T I V E  
H O U S I N G  

I N T E R L O C K S   

The Line Beam System | 7200:260 is equipped with five individual Protective Housing 
Interlocks. These interlocks are designed to signal a fault when a protective cover/guard 
has been removed from the Laser Electronics Rack or Optical Head.  

Laser Electronics 
Rack  

The Laser Electronics Rack is equipped with three defeatable interlock devices (Omron 
D40Z non-contact door switches and actuators.  

Non-contact door switches are mounted along the top edge inside of the Rack, behind the 
RIGHT, LEFT, and REAR Rack Guard panels, while corresponding actuators are mounted on 
backside of each Guard panel, along the top edge.  

 

Figure 18: Laser 
Electronics Rack Interlock 

Device 

 

 

Figure 19: Rack Guard Interlock Device 

These Interlock devices are safety components and are designed to trigger a fault and 
ultimately cause the system to shut down when a Rack Guard panel(s) has been removed 
from the Laser Electronics Rack. 

The door switch and actuator must be properly aligned in order to function properly; 
therefore, Rack Guard panels are not interchangeable. If a Rack Guard panel is mistakenly 
mounted to the wrong side of the Laser Electronics Rack, a fault condition will occur, and 
ultimately cause the Line Beam System to shut down. For example, if the RIGHT Rack 
Guard panel is mounted to the LEFT side of the Rack, the Rack Guards Open indicator LED 
on the AC Power Distribution panel will light to red, and the system will shut down.  

Defeat Mechanisms  

 Setting the Rack Guard Interlocks Key Switch to BYPASS allows operation to resume 
WITHOUT returning the panels to the Rack. 

 Rack Guard Interlock Faults can be RESOLVED by returning all panels to their correct 
position on the Laser Electronics Rack. 
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Optical Head The Optical Head is equipped with two, non-defeatable Protective Housing Interlocks.  The 
interlock sensors are located beneath the top cover of the Optical Head, on each end of 
the Manifold as shown below. The Interlock Sensors are designed to signal a fault when 
one or both covers have been opened or removed. Only nLIGHT personnel are authorized 
to open or remove Protective Covers on the Optical Head. 

Defeat Mechanisms 

 This fault CANNOT be RESOLVED or BYPASSED by an operator.  

If the Head Guards Open LED illuminates during operation, contact your nLIGHT Service 
Representative immediately.   

 

 

Figure 20: Figure 21: Optical Head Interlock Sensors 
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T R O U B L E S H O O T I N G  
I N T E R L O C K  D E V I C E  F A U L T S  

 

Interlock devcice faults terminate power to all LDDs and halt Host communication signals, which ultimately cause the Line 
Beam System to shut down.  Although some ultimately require service by nLIGHT Photonics personnel to resolve, some faults 
may be cleared or bypassed by the operator to minimize potential down-time. nLIGHT Photonics recommends the following 
troubleshooting tips to resolve the faults listed below. If  the following troubleshooting tips do not resolve one or more of the 
safety faults listed below, contact your nLIGHT Photonics Service representative immediately.  

F A U L T   P OS S I B L E  CA U S E (S )  R E S U L T/ I M P L I CA TI ON S  R E C OM M E N D A TI ON S  

Fiber Over Temp Multiple: Hot fiber, faulty cable 
connections, fibers not properly 
connected to the manifold, 
thermistor damage, etc… 

Continued operation with a 
faulty fiber could cause 
irreparable damage to the 
system. 

Shut down the Line Beam System completely. 
Let the system cool down for at least 15mins 
before restoring to full power.   
IF: Cooling down the system DOES NOT clear 
the fault (LED remains lit),  
THEN: the problem resides elsewhere. Verify 
all cables, hoses, and fittings are properly 
connected throughout the entire system; 
verify all fibers are properly connected to the 
manifold. 

Leak Detected A coolant Leak inside the Laser 
Electronics Rack. 

Operation will cease until 
fault is resolved. Leak could 
cause irreparable damage 
to the system if not 
corrected immediately. 

Turn coolant supply OFF immediately, and 
shut down the system completely. Soak up 
any visible coolant inside the Rack, including 
on, under, and around the Leak Sensing Band. 
Locate and correct source of leak. If problem 
persists or source of leak is not easily located, 
contact your nLIGHT service representative 
immediately. Do not resume operation until 
leak is fixed. 

Rack Guards Open The LEFT, RIGHT, or REAR Rack 
Guard has been removed or is 
improperly mounted to the 
Laser Electronics Rack, causing 
a misalignment of the safety 
switch (on the top edge of the 
Rack) and the actuator (along 
the top edge of the Rack 
Guard). 

Operation will cease until 
fault is resolved or 
bypassed. 

Turn the Rack Guards Interlock Key Switch to 
BYPASS to resume operation without 
replacing the Rack Guard(s), or Return Rack 
Guard(s) to the Rack to resume operation. 
IF: Rack Guards are in place, and the indicator 
LED remains lit,  
THEN: verify Rack Guards are positioned 
correctly, (i.e. LEFT Rack Guard is mounted to 
the LEFT side of the Rack, RIGHT Guard Panel 
is mounted to the RIGHT side of the Rack, etc.)  
 

IF: Rack Guards are mounted in the correct 
position, and the indicator LED remains lit,  
THEN: check the Rack Guard Interlock devices 
to ensure each safety switch and 
corresponding actuator are properly aligned.   
 

IF: the safety switch and actuator are properly 
aligned, and the indicator LED remains lit,  
THEN: contact your nLIGHT service 
representative immediately 

Head Guards Open Optical Head protective cover 
#1 and/or #2 is open. 

Operation will cease until 
fault is resolved. 

Contact your nLIGHT service representative 
immediately. 

Figure 22: Troubleshooting Interlock Device Faults 

 
To troubleshoot additional faults, refer to the Fault Codes section on page 89. 
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n P O W E R  
I n t e l l i S y n c  

 

The nPOWER IntelliSync maintains overall control of the system and facilitates 
communication between the Host (customer) machine and the Line Beam System | 
7200:260.   

The nPOWER IntelliSync features the  following status indicators and controls as shown 
below in Figure 24: 

F E A T U R E  D E S C R I P T I O N  

IntelliSync Power Indicator When lit, indicates IntelliSync power is ON.  

IntelliSync Armed Indicator When lit, indicates the IntelliSync is enabled to control 
LDDs have been enabled for Class 4 laser emission. 

IntelliSync Key Switch 
 

NOTE: The system cannot generate 
Class 4 emission when the IntelliSync 
Key Switch is set to ALIGN. 

Controls laser emission: 
 

ENABLE – Allows the system to generate Class 4 
emission. 
OFF – Turning the key from ENABLE to OFF will disarm 
the interlock circuit and STOP Class 4 laser emission. 
ALIGN – Enables the system’s alignment beam to 
generate Class 2 laser emission. 

Figure 23: IntelliSync Control Features 

 

I N T E L L I S Y N C  
C O N T R O L S  

 

 
IntelliSync controls 
and indicators are 
positioned so the 
operator is NOT 

exposed to direct 
laser emission while 

monitoring  the 
controls. 

 

The nPOWER IntelliSync enclosure (shown below) is situated directly above the AC 
Distribution Enclosure in the Laser Electronics Rack (see Figure 8 for reference). 

 

Figure 24: IntelliSync Enclosure  
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I N T E L L I S Y N C  
C O N N E C T I O N S   

As mentioned, the nPOWER IntelliSync provides the interface necessary for the Host 
Machine to communicate with Line Beam System. Communication and control ports on the 
back of the nPOWER IntelliSync are extended to a connector plate on the top of the Laser 
Electronics Rack.  

 

Figure 25: Extended IntelliSync Connectors 

I N T E L L I S Y N C  A N D  
O P T I C A L  H E A D  
C O N N E C T I O N S  

 

 

 

 

 
See page 95, 

Appendix A , for 
the Umbilical 

Assembly 
Diagram. 

 

 

 

The Line Beam System Umbilical Assembly is connected to the Extended Connector Plate 
(and thereby the IntelliSync) and to the connectors on the Optical Head Electronics 
Enclosure to supply electrical power to the Optical Head and to facilitate communication 
with the IntelliSync.  

 

Figure 26: Rack and Optical Head Interconnectivity 
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I N T E L L I S Y N C  
O P E R A T I N G  

S T A T E S  

The nPOWER IntelliSync operates in one of  SIX States: 

S T A T E  D E S C R I P T I O N  

ACTIVE The system is in ACTIVE State only when the Local Mode is SAFE and the Remote 
Mode (Host-controlled) is ENABLED. 

IDLE  System in IDLE State when it has power, the IntelliSync single-board computer 
(SBC) has successfully booted and is running the control threads, and the 
IntelliSync key switch is set to OFF. 

INIT Transient state typically not seen by a Host. 

ALIGN System is in the ALIGN State. When the IntelliSync key switch is set to ALIGN, and 
the alignment beam is active. System is armed with Class 2 laser radiation in the 
ALIGN State. 

SAFE  The System is in a SAFE State when the IntelliSync key switch is in set to ENABLE, 
the AC Safety Circuit is CLOSED, and there are no interlock faults. 

FAULT  When in a FAULT State, the Host Controller must interrogate the system to 
determine the nature of the fault. A Fault Condition disables normal operation 
and must be cleared (corrected) before normal operation can resume. See page 
89 for Fault Codes and Replies. 

Figure 27: IntelliSync Operating States 

I N T E L L I S Y N C  
O P E R A T I N G  

M O D E S  

The nPOWER IntelliSync operates in one of TWO Modes:  

1. REMOTE (Host Control): Normal operation; system is controlled by the Host 
Controller.  

2. LOCAL: Limited operation; should be used only for diagnostics and/or calibration. 
When in Local Mode, the system accepts commands from ONLY a designated host 
controller or service control station. Command sequences are required to enter and 
exit Local mode.  

The combination of IntelliSync Key Switch setting, Host Control State, and AC Safety Circuit 
status determines the Operating State of the IntelliSync. For example:  

K E Y  S W I T C H  
S E T T I N G  

H O S T  C O N T R O L  
S T A T E  

A C  S A F E T Y  
C I R C U I T  

R E S U L T I N G  
O P E R A T I N G  S T A T E  

OFF              N/A     [forced open]            IDLE 

ALIGN            N/A     [forced open]            ALIGN 

ENABLE           N/A     Open   FAULT 

ENABLE           Disabled         Closed (AC on)           SAFE 

ENABLE           Enabled          Closed (AC on)           ACTIVE 

Figure 28: IntelliSync Operating Conditions 
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F i b e r - C o u p l e d  
P e a r l ™  L a s e r  

D i o d e  M o d u l e s  
 

  
 

The Line Beam System | 7200:260 is specially equipped with 72 Fiber-Coupled Pearl Laser 
Diode Modules. Each module is comprised of one, 100W Pearl Laser Diode and one 
permanently attached Fiber Optic Cable as shown below.   

Class 4 laser radiation is transmitted from each Laser Diode, through the Fiber Optic Cable 
and to the Line Beam Optical Head. 

 

Figure 29: Fiber-Coupled Pearl Laser Diode Module 

L A S E R  
D I O D E S / C H I L L  

P L A T E  
A S S E M B L I E S  

Three Chill Plates are housed on each side of the Laser Electronics Rack behind the LEFT 
and RIGHT Rack Guards (numbered 1-3 in Figure 30). Twelve Fiber-coupled Laser Diode 
Modules are mounted to each chill plate, totaling 36 modules on each side of the Rack, for 
a combined total of 72 Fiber-coupled Laser Diode Modules.  

 
 
 

 

In the event a Fiber-
Coupled Pearl Laser 

Diode Module begins 
to malfunction, it can 
be disabled and taken 
off line individually so 

the system can 
continue operating 

while pending 
replacement.Contact 
your nLIGHT Service 
representative for 
more information. 

 

 

Figure 30: Laser Diode/Chill Plate Assemblies 
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L A S E R  
D I O D E S / C H I L L  

P L A T E  
A S S E M B L Y  
F E A T U R E S  

 

 

For diagnostics 
and/or Pearl 
replacement, 
contact your 

nLIGHT Service 
representative. 

 

 

F E A T U R E  D E S C R I P T I O N  

Pearl Laser Diode  A 100W Laser Diode designed to emit Class 4 laser emission. 

Fiber Optic Cables All glass, step index 0.15 NA fiber cables with 200um core that 
carry Class 4 laser emission from the Pearl Laser Diode to the 
Line Beam Optical Head. 

Laser Diode Wire Harness Carries electrical current to each Laser Diode and monitors 
Diode temperature. 

Coolant Isolation Panel Metal panel mounted inside the Laser Electronics Rack, 
behind the Laser Diode/Chill Plate Assemblies, to protect 
interior electronics from potential leaks. 

Chill Plates Metal plates used to mount 12 Laser Diode Modules inside 
the Laser Electronics Rack, and to prevent the Laser Diode 
Modules from overheating. 

Coolant Lines Coolant supply and return tubes, inter connecting the 3 Laser 
Diode/Chill Plate Assemblies housed on each side of the Laser 
Electronics Rack. 

Figure 31: Laser Diode/Chill Plate Assembly Features 

 

 

While Pearl Laser 
Diodes are designed to 
meet industry-leading 

reliability and 
operating lifetime 

specifications, they will 
eventually reach the 

end of their useful life.  
To help determine the 
need for adjustment or 
replacement, The Line 

Beam System | 
7200:260 is equipped 

with sensors and 
software utilities to 
monitor emission 

performance of each 
Pearl Laser Diode. 

 

 

Figure 32: Laser Diodes and Chill Plate 
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n P O W E R  6 0 0 W  
L D D  

The Line Beam System | 7200:260 includes 12, nPOWER 600W Laser Diode Drive (LDD) 
Enclosures. Each LDD delivers 100W of electrical power to 6 Laser Diode Modules.  

Each LDD Enclosure features the following status indicators as shown below in Figure 34.  

 S T A T U S  I N D I C A T O R  D E S C R I P T I O N  

LDD Power Indicator When lit, indicates LDD power is ON. 

LDD Armed Indicator When lit, indicates LDDs are armed and ready for Class 4 laser 
emission. 

LDD Error Indicator When lit, indicates the system has detected an error/fault. 
Class 4 laser emission cannot begin/resume until the error has 
been resolved. 

LDD Emission Indicators When lit, indicates the LDD is successfully powering each of 
the six respective Laser Diode Modules. 

Figure 33: LDD Status Indicators 

 

 

 Figure 34: LDD Enclosure 

 
 

 

Operators cannot interface directly with the LDDs. However, 
the drivers can be accessed individually via the system’s 
Ethernet connection. 
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L e a k  D e t e c t i o n  
S y s t e m  

 

The Line Beam System Leak Detection System includes an Omron K7L-AT50 Liquid Leakage 
Sensor Amplifier, which is connected to a section of Omron F03-16PE Leak Sensing Band 
mounted on the drip tray inside the Laser Electronics Rack as shown below in Figure 35.  

The Leak Detection System also includes a Relay Circuit mounted on the drip tray. When a 
leak has been detected, the Relay Circuit Contacts will open. 

 
 

 
The system CANNOT generate Class 4 emission when 
Relay Circuit  Contacts are OPEN. 

 

 

 

Figure 35: Leak Sensing Band and Flow Meters 
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n L I N E  |  2 6 0  
O P T I C AL  

H E AD  

The nLINE | 260 Optical Head  is a sealed laser module containing the optics used to  
combine, homogenize and produce the 260mm laser line beam.  

The Optical Head features a high precision, liquid-cooled line generator, capable of 
projecting up to 7kW of uniform illumination onto a narrow line. The current design 
incorporates a HEPA filtration system providing clean air to 99.97% @ 0.3 µ necessary to 
cool internal optical components.  

The Optical Head is specially equipped with a Photodiode (PD) Monitoring System designed 
to monitor laser output levels and operating temperatures. This design allows for fast and 
positive protection against high temperature failure. 

Primary features of the nLINE | 260 Optical Head  covered in this section include: 

 Electronics Enclosure (page 37) 

 OMNIAIRE 600V HEPA Air Filtration System (page 38) 

 
For physical 

dimensions  of the 
Optical Head, 

please see 
engineering model 

on page 95.  

 

Figure 36: nLINE | 260 Optical Head  
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P e r f o r m a n c e  
S p e c i f i c a t i o n s  

 

 

 

S P E C I F I C A T I O N  P E R F O R M A N C E  

Power Density (Peak Power) 10kW/cm2 

Center Wavelength 976nm +/- 10nm 

Working Distance (WD) 127 +/-2mm from bottom of LBH window frame 

Uniformity 95% ( >98% in interval 1mm) 

Beam Length 260mm 

Beam Width 200µm +/- 25µm (FWHM) 

Depth of Focus (DOF) ≥ +/- 1mm 

Figure 37: Optical Head Performance Specifications 

O p e r a t i n g  
T e m p e r a t u r e s  

 

C O M P O N E N T   M A X  W A R N I N G  

Laser Diodes 104°F (40°C) 95°F (35°C) 

Main Beam PD 140°F (60°C) 122°F (50°C) 

Fiber Manifold 140°F (60°C) 122°F (50°C) 

Beam Shaper 140°F (60°C) 122°F (50°C) 

Beam Dump 140°F (60°C) 122°F (50°C) 

CPU Air 140°F (60°C) 122°F (50°C) 

Figure 38: Optical Head Operating Temperatures 
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E l e c t r o n i c s  
E n c l o s u r e   

 

 

The Optics Head Electronics Enclosure features the following controls as shown in Figure 
39. 

F E A T U R E  D E S C R I P T I O N  

VDC Power Port Supplies 24V DC power to the Optical Head. 

Laser Armed / Emission Indicators When lit, indicates the Line Beam System is armed or 
emitting Class 4 Laser radiation. 

Pulse / Emission Optical Ports These ports facilitate pulse and emission signals from 
the Electronics Rack to the Optical Head via fiber 
optic cables. 

USB/Ethernet Communications These ports allow for communication between the 
Host Computer and Optical Head 

Figure 39: Electronics Enclosure Features and Controls 

 

 

Figure 40: Optics Head Electronics Enclosure Controls 
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O M N I A I R E  
6 0 0 V  H E P A  

F i l t r a t i o n  
S y s t e m  

 

 

See page 43 for 
Cooling System 
information and 
specifications. 

 
 

 

The OMNIAIRE 600V HEPA Air Filtration System helps to prevent the system from 
overheating by generating clean air to 99.97% @ 0.3 µ necessary to cool internal optical 
components.  

 

Figure 41: OMNIAIRE 600V HEPA Blower 

 
 
 
 

 
HEPA filters 
should be 

replaced every 6 
months. Please 
contact nLIGHT 

Photonics for this 
service. 

 
 

As shown below, filtration duct connects the OMNIAIRE 600V to the HEPA Blower Duct 
Interface on the Optical Head (HEPA Blower not visible below). 

 

Figure 42: Optical Head with Filtration System Duct  

P E R F O R M A N C E  
S P E C I F I C A T I O N S  

 
*Airflows based on blower 

manufacturer curves. 

S P E C I F I C A T I O N  P E R F O R M A N C E  

Net Weight With Filters  25 kg (55 lbs.) 

Dimensions (LxWxH) 774mm X 355.6mm X 470mm (30.5”x14”x18.5”) 

Operating Speeds  Variable 

Airflow Ratings (cfm)* 150 to 600 

Exhaust Collar Diameter  203mm  (8”) 

Motor With Thermal Overload  1/4 hp 

Circuit Requirements (Volts/Hz) 230V/60Hz 

Maximum Operating Current 1.75 amps 

Pressure Gauge  0-3” W.C. 

Figure 43: OMNIAIRE 600V Performance Specifications 
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L I N E  B E AM  
C O M M U N I C AT I O N  

S YS T E M  

Electrical signals are carried from Laser Electronics Rack to the Optical Head through a 
pair of 25-conductor cables.   

These connections make the following functions available: 

• Host Enable – Used to control all operations of the Line Beam System | 7200:260 
through the Host System. 

• Host Trigger – Used in addition to or instead of the Ethernet connection to 
control certain operations of the Line Beam System | 7200:260.  

 

H o s t  C o n t r o l  
S y s t e m  

Under normal operating conditions, the Host Controller activates the ENABLE Signal 
after supplying PS AC Power to the Laser Diode Drivers (LDDs), enabling all LDDs by 
command and setting an Operating Current for all laser diodes by command. Once 
integration is complete, the Line Beam System defers system control to the Host 
Controller. After the customer product has been positioned, the Host Controller then 
asserts the PULSE Signal to activate the laser beam.  The PULSE Signal can be 
modulated with any PULSE duration of at least 3 milliseconds. 

 

O P E R A T I N G  
S T A T E S  

 

 

The Host Controller then operates in one of TWO States:  

1. DISABLED - No longer in control of the system 
2. ENABLED - In control of the system 

 

P h o t o d i o d e  
M o n i t o r i n g  

S y s t e m  

During operation, the Host Controller queries the IntelliSync (IS) for Faults, Warnings 
and Resettable Fault Lock Conditions.  Optional commands for monitoring Drive 
Current, temperatures, and/or photodiode output levels can also be made. 

The Line Beam System | 7200:260 employs dedicated electronics to monitor laser 
diodes for photodiodes (PD) operating below the user-defined level. This PD 
Monitoring system utilizes an Ethernet communications link and a pair of dedicated 
fiber optic signal links between the Line Beam Head (LBH), where the PD Monitoring 
occurs, and the IntelliSync.  Fiber links are  pivotal to the PD Monitoring electronics, 
and are therefore checked for continuity when UPS Power is first supplied and each 
time GPS AC Power is switched ON to the LDDs.   

Drive Currents are set the same for all laser diodes.  Equal contribution by each laser 
diode to total beam power is the basis of operation for the MPD System.  This puts the 
System in an Active Standby State.  

The Host controller can compensate for laser diode failures by increasing drive current 
to the remaining laser diodes.  If that is the decided course of action, there is a 
command the Host can issue to the IntelliSync that will clear the warning or fault and 
allow the system to operate with a decreased number of lasers until service is 
scheduled to replace the failed units. 

 

 

Continues on the next page… 
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Photodiode 
Monitoring 

System 
Continued… 

The Line Beam System |7200:260 has 73 PDs located at strategic points in the Line Beam 
Head (LBH).  One specially selected PD is located at a point where it detects a small 
fraction of the total system laser beam optical power. This PD is the Main Beam 
Photodiode (MPD) and provides a measurement of total system optical output, the value 
of which is available on command from the IntelliSync (IS). 

The other 72 PDs are located and baffled such that each is illuminated by a small fraction 
of the optical output of one assigned laser diode and only the assigned laser diode.  The 
analog electrical output of the PDs is input to a bank of 72 analog comparators.  Each of 
the 72 comparators is also fed a reference voltage from one of 72 Digital to Analog 
Converters (DACs).  Each DAC is given a digital value from a table of values.  The table is a 
list of threshold values below which indicates a failed laser diode/optical fiber pair. 

The table of threshold values is created during final system calibration and 
characterization.  Each is tailored for the system in which it will be used.  The table is 
created from measurements made with the 72 PDs at a series of laser diode operating 
currents spanning the operating range.  The output of laser diodes varies in a linear 
fashion compared to laser diode drive current, so it is easy and fast to scale the table 
values to match any selected operating drive current when that current is set by 
command.  The scaling is automatic and the threshold values are chosen to accurately 
identify failing laser diode and optical fiber failures. 

The output of the 72 comparators is fed to a 72-way logical OR circuit, the output of which 
is input to the single board computer (SBC) in the LBH.  If the output of any one or more 
laser diodes drops below its threshold value, the OR circuit activates the input to the SBC, 
signaling a failure.  The SBC then collects the location of the failed laser diode(s) and the 
optical power recorded at the time the failure was detected and alerts the SBC in the 
IntelliSync.  The IS then issues either a warning or fault, depending on the number of laser 
diodes operating in the system and the low beam margin.  If a fault is produced, the IS 
drives the Error signal to the host controller, alerting it of a fault condition and disables 
further system operation.  To ensure the Host is alerted, the warning or fault is made 
persistent, that is, the condition remains active until cleared by command from the host 
controller or through servicing the system and replacing the failed units.  The fault is also 
logged in the fault logs maintained by each SBC.   

All laser diodes which fail are disabled and locked out of control from the system.  This is a 
safety action which should never be bypassed. A record is kept of the failed laser diodes 
which persist through power cycles.  Only authorized nLIGHT service technicians can 
restore full system operation and clear the record. 

The LBH SBC also sets one or more bits in a 72-channel bit mask wired into the 72-channel 
OR circuit.  The mask bits disable further comparison on the affected channels, preventing 
false positive alerts and continuous alerts. 

This action is fast, making low-output faults transient events.  nLIGHT Photonics Corp 
recommends conducting periodic system characterization and calibration.  This will ensure 
proper monitoring system operation by detecting and replacing faulty laser diodes, fibers 
and optical components. Only nLIGHT technicians or those deemed qualified by nLIGHT 
Photonics Corp are authorized to service this product. 

Please see the Software Commands section for a complete list of system commands and 
replies.  
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O P E R A T I N G  
C O N D I T I O N S  

Critical Faults 

If a Critical Fault is detected during operation, the red band on the Tower Light (on the 
Laser Electronics Rack) will light up, the Tower Light alarm will sound and an ERROR Signal 
will be sent to the Host Controller.  The ERROR signal is one of two control feedback 
signals provided by the IntelliSync.  The other is EMISSION and indicates when the laser 
beam is active.  Faults are categorized as Critical, Persistent and Regular.  Critical Faults 
are the most severe and cause the system to lock out further system control of ENABLE 
and PULSE Signals.  Some Critical Faults will terminate the GPS AC Power.  For a complete 
list of Faults, please see FAULTS in the Software Commands section.   

Critical Faults are System and Safety related and are therefore, of highest importance.  
Critical Faults require that the underlying Fault Condition be removed and the appropriate 
S,Reset command given.   

A complete list of Critical Faults is given in the RESET FAULT LOCKS section of the 
command list.  Note that if the underlying Fault Condition is not removed, the S,Reset 
command will fail and the system will remain locked out.  

 

Regular Faults 

Regular Faults are often hardware related, for example, Panel Open Faults, which trip the 
AC Safety Circuit and shut down GPS AC Power to the LDDs.  AC Safety Faults are fixed 
when the underlying condition is removed (closing the open panel in this example).  The 
G,Reset command does NOT report Regular Faults. Instead, a Regular Fault Code is 
issued in the range 1004 - 1006 and 2001 to indicate which panel was opened.  

Regular Faults can be transient in nature - they occur quickly, are logged, and may be 
erased by restoration of the Fault Condition by the system itself. An example is the Fault 
Code 1014, LDD configuration file unrecoverable. The file can be reported as 
unrecoverable at system power-up if the local storage is damaged.  But, because there are 
two other backup files available, the Fault will be fixed when the system automatically 
retrieves one of them. 

 

Persistent Faults 

Highly important transient Faults that are categorized as Persistent.  For example, Fault 
Code 3003 is issued when a Laser Diode Driver is shut down due to thermal overload.  
These Faults are removed when the underlying condition is removed (allowing the LDD to 
cool down in this example). 

 

Warnings 

Operating conditions which are not in excess of safe limits, but are approaching maximum 
levels are flagged as Warnings.  For example, temperatures over maximum ratings cause 
Critical Faults, but temperatures below their respective maximums and above 
recommended operating levels are given Warning Codes.  Another example is the 
Warning given if a laser diode power short circuit is sensed (Code 9006).  The Warning is 
issued when the short circuit condition is sensed.  It is the responsibility of the Host 
Controller to shut down the laser beam as soon as possible so the system can be serviced.  
Once shut down, the system cannot be restarted until the shorted lasers diodes are 
replaced.   
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P o w e r  M a r g i n  
S c e n a r i o s  

 

The Photodiode (PD) Monitoring System provides fast and positive protection against high 
temperature failure of laser diodes and their optical fibers.  The system is actuated 
automatically by the presence of an active Host Pulse signal and an active Laser Diode 
Driver (LDD) Emission signal.  During lasing, all 72 laser diode beams are continuously 
monitored for optical power output, the output being compared to a configured threshold 
level.  Each active laser diode contributes a fraction of the total beam power and this 
fraction is used to determine if the failure of one or more laser diodes constitutes a 
warning or a fault.  The customer can select a low beam margin (fraction of total beam 
power) which determines the lowest power acceptable to continue processing products.  
Dividing the margin by the fractional power per laser gives the number of laser diodes 
which can fail and leave the system with enough beam power to continue operating.  By 
default that margin is 3%. So, given a full complement of 72 laser diodes, each will 
contribute 1.4% of the total beam power and the maximum acceptable number of failed 
laser diodes is 3/1.4 = 2.  Hence, the loss of one or two laser diodes in this example will 
produce a warning for which the Host controller must poll.  A failure of 3 or more laser 
diodes in this system will produce a critical fault condition which shuts down the system. 

Host Controller has the option of shutting down the system for immediate service or 
continuing normal operation. This command clears the Warning and adjusts the number of 
lasers that can be lost before another Low Laser Warning or Fault is issued. 

 U
nlike other Critical Faults, this Fault Code cannot be cleared using the S,Reset command.  
Instead, the Host Controller must decide whether to shut down the system for service or 
continue operation.  

  

 T
his command clears the Fault, unlocks the system and adjusts the number of lasers that 
can be lost before another low laser Critical Fault is issued. 
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C O O L I N G  
S YS T E M  

The Line Beam System | 7200:260 is designed to connect to an external cooling system.  
Once connected, filtered, liquid coolant flows throughout the Laser Electronics Rack and 
Optical Head to prevent the system from overheating.  

The Electronics Rack is equipped with electronic flow meters and pressure regulators to 
monitor and maintain optimal coolant pressure. This design prevents the Line Beam 
System from exceeding maximum operating temperatures. 

 

 

Figure 44: Laser Electronics Rack Cooling System 
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C o o l a n t  
R e q u i r e m e n t s  

To maintain optimal performance and to avoid damaging the Cooling System, supplied 
coolant must be comprised of distilled or filtered water and industrial inhibited 
ethylene glycol mix at 80-90% water by volume. 

C o o l i n g  S y s t e m  
P e r f o r m a n c e  

S p e c i f i c a t i o n s  

 

L A S E R  E L E C T R O N I C S  R A C K  

S P E C I F I C A T I O N  P E R F O R M A N C E  

NOMINAL Flow Rate 15 LPM (4.0 GPM) 

MINIMUM Flow Rate 13 LPM (3.5 GPM) 

Pressure Drop 345-414 kpa (50-60 psi)  at 15 LPM (4.0 GPM) 

Inlet Pressure Not to exceed 552 kpa  (80 psig) 

Outlet Pressure Not to exceed 103 kpa (15 psig) 

Temperature 68°F (20°C) maximum 

Connection 19mm (.75”) OD tubing/Swagelok-type 

Cooling Capacity  7500 W minimum 

O P T I C A L  H E A D  
S P E C I F I C A T I O N  P E R F O R M A N C E  

NOMINAL Flow Rate 9.4 LPM (2.5 GPM) 

MINIMUM Flow Rate 7.5 LPM (2.0 GPM) 

Pressure Drop 414 kpa (60 psi) at 9.4 LPM (2.5 GPM) 

Inlet Pressure Not to exceed 552 kpa  (80 psig) 

Outlet Pressure Not to exceed 103 kpa (15 psig) 

Temperature 68°F (20°C)  maximum 

Connection Quick Disconnects 

Cooling Capacity  7500 W minimum 

 Figure 45: Cooling System Performance Specifications  

 

 

Sytstem interlocks will interrupt operation if coolant flow drops 
below MINIMUM flow rates specified above. 
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L I N E  B E A M  H Y D R A U L I C  S Y S T E M  

The following schematic illustrates the Cooling System’s hydraulic design. 

 

Figure 46: Hydraulic Schematic 

 

 
For larger scale diagrams, please see page 95, Appendix A. 
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B AS I C  
O P E R A T I O N  

The operator must be familiar with laser safety practices and aware of the dangers 
associated with operating Class 4 laser systems.   

Before operating this laser system, the operator must read this manual and become 
familiar with the product, its system controls, indicators and software utilities. 

O p e r a t i n g  
G u i d e l i n e s  

 

 
Refer to Page 13 

for additional 
Safety 

information. 

 

 

 

 

 

 

 

This product must be used ONLY in the manner for which it is intended by the 
manufacturer. Any damages and/or injuries resulting from improper use or care of nLIGHT 
products, and/or the failure to comply with applicable governing regulations and/or 
requirements will absolve the manufacturer of all liability. 

Failure to observe the warnings, precautions, and guidelines presented here and 
throughout this document absolves the manufacturer of all potential liability.             

 ONLY qualified personnel are authorized to operate this product. 

 ALWAYS ensure the mains disconnect is clearly marked and within immediate 
reach of the operator at all times. 

 ALWAYS shut down the laser system in the event of a malfunction, and contact 
an nLIGHT Service Representative. DO NOT resume operation until the 
malfunction has been completely resolved.  

 ALWAYS verify cables, hoses are properly/securely connected before starting 
the Line Beam System. Faulty connections can interrupt operation and cause 
irreparable damage to this product.   

 ALWAYS operate the laser system in an environment free of dust and smoke. 

 ALWAYS ensure the laser control area is adequately ventilated. 

 ALWAYS wear Personal Protective Equipment (PPE) to protect skin and clothing 
from radiation exposure. 

 ALWAYS limit access to the laser control area to authorized and fully trained 
personnel ONLY. 

 ALWAYS use a beam stop of appropriate material to terminate any potentially 
hazardous laser beams.  

 ALWAYS use diffusely reflecting materials near the beam, where appropriate.  

 ALWAYS provide appropriate protective eyewear to personnel within the laser 
controlled area.  

 NEVER operate the laser system in widely varying temperatures. 

 NEVER remove protective covers from the Optical Head.  

 NEVER operate the laser near flammables, explosives, or volatile solvents such 
as alcohol, gasoline, or ether. 

 NEVER use interlocks to shut down the system except in an emergency. 

 NEVER use damaged cables or hoses. Defective cables, hoses, and fibers must 
be replaced immediately. The laser should be shut down in the interim. 
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S t a r t i n g  U p  
t h e  L i n e  

B e a m  S y s t e m  

   

 

  
 

 
See page 27 for 

more information, 
including steps to 

clear Safety 
Interlock Faults 

 
 

. 

ONLY qualified personnel who are fully trained in Class 4 Laser Safety and deemed qualified 
by nLIGHT Phonics Corp are authorized to install, operate, and service this product.  

B E F O R E  Y O U  B E G I N  

 Verify all wiring, hoses and fiber cables are properly connected.  
 Verify incoming electrical power supply is connected. 
 Verify the main circuit breaker inside the Power Distribution Panel is ON. 
 Verify Cooling System is ON, and coolant is being supplied to the Head and Rack.  
 Verify the Proxy Server is running. 
 Remove window covers from Projection Lens and Optical Head. 

 

 
 

S T E P  D E S C R I P T I O N  

1.  Ensure the IntelliSync Key Switch is set to OFF. 

 

Figure 47: IntelliSync Status Panel – System Startup 

2.  Turn the UPS Control Power switch to ON.  
a. The GREEN Power Indicator LED turns ON as shown above.  
b. The Safety Interlock Indicators will flash upon initial start-up. If any of the 

LEDs remain lit, the system may have detected a fault. You must clear the 
fault before proceeding onto the next step.  

 

Figure 48: AC Distribution Front Control Panel 

 
 

Continues on next page… 
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S t a r t i n g  U p  t h e  
L i n e  B e a m  

S y s t e m    
Continued… 

   

 
 

 

 

 

 

 

 

 

As with most power 
systems, optimal 
performance  is 

achieved when the 
system thermally 

stabilizes at a steady 
state. This system 
has been specially 

designed to reach a 
steady state after 
only 15 minutes 

minutes of operation 
at manufacturer’s 

maximum rated CW 
power. 

 

 

S T E P  D E S C R I P T I O N  

3.  Wait for the IntelliSync to fully boot.  
a. The RED LED on the back of the IntelliSync will flash to indicate it is fully 

booted. 

 

Figure 49: IntelliSync – System Boot Confirmation 

4.  Turn the IntelliSync Key Switch to ENABLE.  
a. The GREEN Armed Indicator LED turns ON (see Figure 47). 

5.  On the AC Power Distribution Panel, turn the GPS Laser Power Switch to ON 
(pointing directly upwards). 

6.  Press the GREEN Laser Power button on the AC Power Distribution Panel.  
a. The GREEN Power Indicator LED on each LDD turns ON. 

 

The RED Error Indicator on the front of each LDD will flash after you press the 
GREEN Laser Power button, but the fault should clear after approx 15 seconds. 
If any of the LDD Error Indicators remain lit for more than 15 seconds, turn the 
IntelliSync Key Switch to OFF, wait 5 seconds, and turn the Key Switch back to 
ENABLE, and press the GREEN Laser Power button again. 

 

 

Figure 50: AC Power Distribution – System Start-Up 

7.  Wait 15 minutes for the system to reach maiximum power and to stabilize 
laser output. 

a. After 15 minutes: the Line Beam System is operational in Computer Mode. 
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S h u t t i n g  D o w n  
T h e  L i n e  B e a m  
S y s t e m  ( E M O )  

In the event of a coolant leak, equipment malfunction, personal injury, any indication of 
fire, or any other emergency, you must shut down the Line Beam System IMMEDIATELY.  
This can be done by conducting one of the two following EMO procedures: 

1. Rack EMO 2. Host Controller EMO 
 

L A S E R  
E L E C T R O N I C S  

R A C K  E M O  

   

 

 

This EMO 
procedure is NOT 
a safeguard. It is 
intended to limit 

or avert harm 
during an 

emergency. 

 

 

To initiate an Emergency Stop via the Laser Electronics Rack:  

S T E P  D E S C R I P T I O N  

1.  Press the RED Emergency OFF button on the AC Distribution Enclosure.  
a. Operation, including laser emission, will cease immediately. 

 

Figure 51: Rack EMO  

 

 

To resume operation following an EMO, turn and release the 
Emergency OFF button, and  proceed with step 1 on page 47 to restrart 
the  Line Beam System. 
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H O S T  
C O N T R O L L E R  

E M O  

   

 

 

 

This EMO 
procedure is NOT 
a safeguard. It is 
intended to limit 

or avert harm 
during an 

emergency. 
 

To initiate an Emergency Stop via the Host Controller:  
 

S T E P  D E S C R I P T I O N  

1.  Press the nearest RED Emergency OFF button on the Host machine. 

2.  Turn the IntelliSync Key Switch to OFF.  
a. The GREEN Armed Indicator LED turns OFF. 

 

Figure 52: IntelliSync 

3.  Press the RED Emergency OFF button on the AC Distribution panel.  
a. Operation, including laser emission, will cease immediately. 

 

Figure 53:  Host Controller EMO 

 
 

 

To resume operation following a Host Controller EMO, turn 
and release the Emergency OFF button, and  proceed with 
Step 1 on page 47 to restrart the  Line Beam System. 
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R e g u l a t i n g  
C o o l a n t  F l o w  

P r e s s u r e  

   
 
 

 

 

See page 44 for 
Rack and Optical 

Head Cooling 
System 

Performance 
Specifications and 

Requirements. 

 
 

To establish and maintain optimal operating temperatures, you may need to manually 
adjust/regulate coolant flow pressure during initial installation.  

S T E P  D E S C R I P T I O N  

1.  Turn Cooling System ON to start the flow of coolant. 

2.  Start the Line Beam System (as described on page 47), but DO NOT ARM 
THE SYSTEM.  

3.  Remove the REAR Rack Guard Panel from Laser Electronics Rack. 

4.  Adjust the Pressure Regulator until the LEDs on both Flow Meters turn 
GREEN. 

 

Figure 54: Coolant Flow Pressure Adjustment 
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O p e r a t i n g  T h e  
A l i g n m e n t  

B e a m  

   
 

 

B E F O R E  Y O U  B E G I N  

 Verify the Line Beam System | 7200:260 is running.  
 Verify the Emergency OFF Button on the AC Power Distribution Panel is 

fully extended OUT, not pressed IN. 
 

S T E P  D E S C R I P T I O N  

1.  Arm all Host Interlock Devices. 

2.  Turn the IntelliSync Key Switch to ALIGN. 
a. The GREEN Armed Indicator LED turns ON. 
b. The Alignment Beam is now operational. 
c. The Line Beam System is now armed with Class 2 laser radiation. 

 

Figure 55:  Aligning the Optical Beam 

 
 

 

While the Alignment Beam is in operation, the Main Interlock Circuit cannot be 
armed.  This safety feature prevents the Line Beam System from generating 
Class 4 laser emission during the alignment process. nLIGHT Photonics Corp. 
HIGHLY recommends removing the key from the IntelliSync Key Switch during 
the alignment process to prevent tampering or accidental exposure. 
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A r m i n g  t h e  
L a s e r   

   
 

 
 

B E F O R E  Y O U  B E G I N  

 Verify the Line Beam System | 7200:260 is running. 
 Verify the Emergency OFF button on the AC Power 

Distribution Panel is fully extended OUT, not pressed IN. 

 Arm all Host interlock devices.  
 

S T E P  D E S C R I P T I O N  

1.  Set the IntelliSync Key Switch to ENABLE. 
a. The GREEN Armed Indicator LED turns ON. 
b. The Line Beam System is now armed with Class 4 laser radiation. 

 

Figure 56: IntelliSync – System Armed 

 
 

 

For the Line Beam System | 7200:260 to remain ARMED, the 
system must be fault-free and all interlocks must be closed.  
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D i s a r m i n g  
t h e  L a s e r   

   
 
 

 

 

This procedure will 
disable the Main 
Interlock Circuit 

and subsequently 
disarm the Line 
Beam System | 

7200:260. 

 
 
 
 

 

S T E P  D E S C R I P T I O N  

1.  Turn the IntelliSync Key Switch to OFF. 
a. The GREEN Armed Indicator LED turns OFF. 
b. The Line Beam System is now disarmed. 

 

Figure 57: IntelliSync – System Disarmed 

 
 

 

Regardless of how the Line Beam System | 7200:260 is disarmed, nLIGHT 
Photonics Corp. recommends setting the IntelliSync Key Switch to OFF, and 
removing the key to prevent tampering and/or unauthorized operation. 
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C l e a r i n g  a n  
A l a r m  

   
 
 
 
 
 

To clear an alarm, the root cause of the fault must first be located and resolved. To 
disable the sound of an alarm while troubleshooting the root cause of the fault, please 
see the Alarm OFF command string in the Software Commands section of this manual. 

S T E P  D E S C R I P T I O N  

1.  Suspend processing using the Host Controller. 
a. This will render the system in a Diagnostic State.  

2.  Check the Interlock Device Indicators on the AC Power Distribution Panel: 
a. If none of the LED’s are lit, go to “Fault Codes” in the Software Commands 

section of this manual (page 89) and clear the alarm before proceeding onto 
the next step. 

b. If one or more of the LEDs are lit, refer to page 27, and clear any safety faults 
before proceeding onto the next step.  

 

Figure 58: Safety Interlock Device Indicators 

3.  Turn the IntelliSync Key Switch to OFF. 

4.  Turn the IntelliSync Key Switch to ENABLE.   
a. The GREEN Armed Indicator LED should be lit. 
b. If the GREEN Armed Indicator LED is NOT lit, verify UPS Power is ON.  
c. If UPS Power is ON, but the GREEN IntelliSync Armed Indicator LED still is not 

lit, immediately report this issue to nLIGHT Photonics service personnel.  

5.  Press the GREEN Laser Power button on the AC Power Distribution Panel.   

6.  Verify all LDD Power Indicators are lit.   
a. If one or more LDD Power Indicator LEDs are NOT lit, repeat step 2.  

7.  Activate the Enable signal via the Host PC Controller. 
a. The GREEN band on the Tower Light should turn on to indicate the system is 

ready to resume processing.   
b. If the GREEN band on the Tower Light is NOT lit, repeat this procedure 

beginning with Step 1.  
c. If the GREEN band on the Tower Light still is not lit, contact your nLIGHT 

service representative immediately. 

8.  Restart Host PC Controller. 

 
 
 

 



O P E R A T O R S  

M A N U A L  
LINE BEAM SYSTEM | 7200:260 

 

EX-OM-0003 REV 1 Copyright © 2012 nLIGHT Photonics Corporation. All Rights Reserved. 56 of 105 
 

S O F T W AR E  
C O M M AN D S  

V 2 . 2 . 0  

This section consists of definitions and structures used to facilitate communication 
between the Line Beam System and the customer's Host Controller via Ethernet media 
using TCP internet protocol messages received by the IntelliSync control system. 

 

C o m m u n i c a t i o n  
P r o t o c o l  

 

The IntelliSync processor has the IP address 172.30.0.50 and responds to commands via 
port# 57005. Due to limited bandwidth, the IntelliSync cannot support a command 
frequency over 4 times per second. As a result, a proxy server is needed when the 
IntelliSync communicates with the 12 Laser Diode Drivers (LDDs).  The proxy server runs 
on the Host processor with IP address 172.30.0.100 and responds to commands via 
port# 57000.  Customer Host Controllers can have any IP address in the range 
172.30.0.101 to 172.30.0.254. 

Host Communications are based on the don't-talk-until-spoken-to model: the Host 
initiates all communications by sending commands to the IntelliSync, which then 
responds with at least an ACK (acknowledgement) packet and usually relevant data, 
specified by a command.  Maximum packet size sent or received is 1024 (0x400) bytes 
which necessitates Send and Receive Buffers of slightly greater than 1024 bytes to 
prevent buffer overflow errors.  Commands require only a single packet while replies 
may require more than one packet.  

 

C O M M A N D  
S T R U C T U R E  

 

All commands are GET or SET in nature.  Commands are sent as <CR><NL>(CR = carriage 
return [\r]; NL = new line [\n], also known as Line Feed [LF]) delimited strings of 
human-readable ASCII characters in a comma separated sequence of fields with NO 
spaces: 

EXAMPLE:    XXX:G/S,ValName[,Modifier1,Modifier2,...]\r\n 

Where:  

 XXX: is the three-digit, colon delimited total length of the string 
(including this field) in hexadecimal notation.  Maximum length is 1024 
bytes (0x400).  Since all commands must have non-zero lengths, the 
minimum length is 7 (4 for 'XXX:', 2 for 'G/S,' and 1 for a name. 

 G/S is either the letter 'G' (GET) or 'S' (SET) 

 ValName is the name of a value to GET or SET [1 - 16 characters] 

 Qualifier1 is the first optional qualification of the value [1 - 16 
characters] 

 Qualifier2 is the second optional qualification of the value [1 - 16 
characters] 

 and so on until the terminating CarriageReturn/NewLine (CR/NL) 
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R E P L Y  
S T R U C T U R E  

 

All replies sent by the IntelliSync are CR/NL delimited strings of human-readable ASCII 
characters in a comma separated sequence of fields with NO spaces: 

EXAMPLE:    XXX:A/N,Val1,Val2[,Val3,...]\r\n 

Where:  

 XXX: is the three-digit hexadecimal length of the total string, as shown 
above for commands.  Minimum length will be 9. 

 A/N is either the letter 'A' (Ack) or 'N' (Nack).  Valid commands are always 
replied to with an Ack followed by one or more values.   

EXAMPLE: 

Command: 021:G,Temperature,LDD3,L4,Limit\r\n 

Reply: 018:A,Temperature,33.2\r\n 

 
 

Invalid strings are replied to with Nack followed by Val1 = the letter for the command or 
ValName, as specified in the invalid command.   

EXAMPLES: 

Command: 00B:J,Foo\r\n 

Reply: 009:N,J\r\n 

  
Command: 00B:S,Foo\r\n 

Reply: 00B:N,Foo\r\n 

 

 Val1: first return value and is set to ValName from the command. 

 Val2: a second, optional return value like a number. Numerical values 
may be required to be integer or floating point. Integers may be required 
to be either in decimal or hexadecimal format.  All hexadecimal numbers, 
except where documented otherwise, must be preceded by '0x'. 

 and so on until the terminating CR/NL 
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C o m m a n d s  
a n d  R e p l i e s  

 

When the Line Beam System is in REMOTE MODE (normal),the Host Controller interfaces 
with the Line Beam System using the following command sets:   

 

MODE 

The system comes up in REMOTE MODE, so the Host can begin control immediately.  For 
safety reasons, the Host cannot switch the Line Beam System to REMOTE MODE while 
technicians are servicing the system. Likewise, the Host cannot issue SET commands, with 
the exception of the Alarm,Off command during service. When finished, technicians 
must issue a private command to unlock the Host control, allowing the Host to take control.  
The Host may query the system while it is locked using GET commands.  It is recommended 
that the Host periodically query the MODE to determine if it may safely take control. 

Command: 00C:G,Mode\r\n 

Valid Replies: 019:A,Mode,Local,Locked\r\n 
 01B:A,Mode,Local,Unlocked\r\n 
 013:A,Mode,Remote\r\n 

  
Commands: 012:S,Mode,Local\r\n 
 013:S,Mode,Remote\r\n 

Valid Reply: 00C:A,Mode\r\n 
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 STATE 

System State is defined by a State Machine process in the IntelliSync Controller.  The 
current design calls for the State Machine to maintain two sets of States, the Local 
IntelliSync State and the Remote Host-Controlled State.  Together, these co-states 
determine the overall System State.  Note that some of these States may have no meaning 
when the system is in LOCAL LOCKED mode: 

Host-Controlled States 

DISABLED - the Host Controller’s Enable Control Line to the IntelliSync is at Logical Low, 
indicating the Host Controller has disabled the system. 

ENABLED - the Host Controller's Enable Control Line is at Logical High, indicating the 
Host Controller has enabled the system and is in control. 

IntelliSync States 

INIT - Initial State; this is a transient state typically not seen by a Host. 

IDLE - system has power, IntelliSync single-board computer (SBC) has successfully 
booted and is running the control threads, including the State Machine, and the 
IntelliSync key switch is set to Off. 

FAULT - a System Fault has been detected.  The Host must interrogate the system to 
determine the nature of the fault.  A fault condition disables normal operation and must 
be cleared (corrected) before normal operation can resume.  Refer to the FAULT 
section. 

ALIGN - the IntelliSync key switch is set to ALIGN, and the alignment beam is active. 

SAFE - IntelliSync key switch is in set to ENABLE, and the AC Safety Circuit is closed, no 
interlock faults. 

ACTIVE – laser system is active.  This State is reached only if the Local State is SAFE and 
the Remote (Host-controlled) State is ENABLED. 

EXIT - system is being shut down; this should be a transient State not seen by a Host. 
 

Command: 00D:G,State\r\n 

Valid Replies: 01A:A,State,Init,Enabled\r\n 

 01B:A,State,Init,Disabled\r\n 

 01A:A,State,Idle,Enabled\r\n 

 01B:A,State,Idle,Disabled\r\n 

 01B:A,State,Fault,Enabled\r\n 

 01C:A,State,Fault,Disabled\r\n 

 013:A,State,Align\r\n 

 01A:A,State,Safe,Enabled\r\n 

 014:A,State,Active\r\n 

  
Command: XXX:S,State,Xxxx\r\n   
 States cannot be commanded 

Valid Reply: 00F:N,S,State\r\n 
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 HOST 

This command gets the current state of the Host Enable signal line.  It is typically used as 
part of a diagnostic procedure and may be used by the Host Controller to confirm signal line 
integrity. 

Command: 00C:G,Host\r\n 

Replies: 014:A,Host,Enabled\r\n 
 015:A,Host,Disabled\r\n 

 

 

BYPASS 

This command retrieves the current interlock bypass switch setting.  The Host Controller 
will normally issue this command prior to setting the Enable line active to prevent easy 
access inside the IntelliSync cabinet 

Command: 00E:G,Bypass\r\n 

Valid Replies: 016:A,Bypass,Enabled\r\n     
 Allows operation after one or more Rack Guards have been removed from 

the Laser Electronics Rack.  

 017:A,Bypass,Disabled\r\n 

 

 

AC SAFETY STATE 

This command expands on the Bypass command above by returning not only the bypass 
switch setting, but also the state of the inputs reflected on the AC Power panel LEDs.  These 
inputs are the various interlocks and sensors used to determine when AC power is safe to 
apply and which, when tripped, cause AC power to be shut off. The inputs are the Line 
Beam Head (LBH) interlocks, the leak detectors in the LBH and rack, the fiber high-
temperature thermal switches, and the rack interlocks for the Right, Left, and Rear panels. 

Command: 00F:G,ACstate\r\n 

Valid Reply: 0D7:A,ACstate,\r\n 

 AC Power:         ON\r\n          [or OFF] 
 Bypass switch:    Disabled\r\n    [or ENABLED] 
 LBH panels:       closed\r\n      [or OPEN] 
 Rack Left Panel:  closed\r\n      [or OPEN] 
 Rack Right Panel: closed\r\n      [or OPEN] 
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 SYSTEM HALT 

The IntelliSync and Line Beam Head must be commanded to shutdown in an orderly 
sequence BEFORE power is removed from them.  This command halts normal processing on 
both the IS and LBH, closes all network interfaces and halts the processor. 

The system normally halts before a reply can be sent.  If the command has an error, the 
NAK response is sent with a brief cause comment. 

Command: 00F:S,SysHalt\r\n 

Reply: 02D:N,SysHalt,system call failed; errno=eee\r\n 
 where eee = system error code 

 
 

RATE 

The IntelliSync has dual flow meters to measure the rate of flow in liters per minute (LPM) 
for the coolant supply used to cool the laser diode driver modules.  The Line Beam Head 
(LBH) has one flow meter for the LBH.  The Host Controller can query these individually.  
Note that the Host can only query the flow rates. It cannot set them. 

Commands: 011:G,Flowrate1\r\n  get IntelliSync 1st flow rate 
 011:G,Flowrate2\r\n  get IntelliSync 2nd flow rate 
 010:G,Flowrate\r\n   get LBH flow rate 

Valid Replies: 017:A,Flowrate1,LLL.L\r\n   
 where LLL.L is a floating point value of flow rate liters per minute 
 017:A,Flowrate2,LLL.L\r\n 
 016:A,Flowrate,LLL.L\r\n 

  
Command: 017:S,FlowrateN,LLL.L\r\n   
 where 'N' is either 1 or 2 or blank 

Only Reply: 011:N,FlowrateN\r\n 

 
 

FLOW RATE ALL 

The IntelliSync has dual flow meters to measure the rate of flow in liters per minute (LPM) 
for the coolant supply used to cool the laser diode driver modules.  The Line Beam Head 
(LBH) has one coolant flow meter the LBH optics.  The Host Controller queries these flow 
rates individually and stores the values in memory for quick recall. 

This command enables the Host Controller to retrieve all flow rates with a single command.  
The order in which they are returned is LBH flow rate first, IntelliSync flow rate 1 (left side) 
second and IntelliSync flow rate 2 (right side) last.  

Note that the Host can only query the flow rates.  It cannot set them. 

Command: 013:G,FlowrateAll\r\n 

Reply: 025:A,FlowrateAll,LLL.L,LLL.L,LLL.L\r\n 

 where LLL.L is a floating point value of flow rate liters per minute 
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 TEMPERATURE 

The Host controller can query the temperatures of up to 8 LBH sensor thermistors, 4 
nPOWER rack thermistors, 72 individual laser diodes and the Monitor Photodiode (MPD) 
thermistor in the Line Beam Head (LBH). The current design allows the Host to GET and set 
upper temperature limits for normal safe operation, but not to set active operating 
temperatures.  

Note: not all 8 sensors may be wired, so a query of unused sensors will return a NACK 
response. 

Command: 01B:G,Temperature,SensorN\r\n   
 where 'N' is a sensor index (1 - 8) 

Reply 021:A,Temperature,SensorN,CCC.C\r\n    
 where CCC.C is temp in deg C 
  
Command: 01B:G,Temperature,nPowerN\r\n   
 where 'N' is a sensor index (1 - 4) 

Reply 021:A,Temperature,nPowerN,CCC.C\r\n    
 where CCC.C is temp in deg C 
  
Command: 01D:G,Temperature,Las,Limit\r\n 

Reply 023:A,Temperature,Las,Limit,CCC.C\r\n 
  
Command: 022:G,Temperature,Las,Warn,Limit\r\n 

Reply 028:A,Temperature,Las,Warn,Limit,CCC.C\r\n 
  

Command: 018:G,Temperature,ld,l\r\n       
 where ld is a LDD# (1 - 12) and l is the laser# (1 - 6) 

Reply 01E:A,Temperature,ld,l,CCC.C\r\ 
  
Command: 017:G,Temperature,MPD\r\n 

Reply 01D:A,Temperature,MPD,CCC.C\r\n 
  
Command: 021:G,Temperature,SensorN,Limit\r\n 

Reply 027:A,Temperature,SensorN,Limit,CCC.C\r\n 
  
Command: 026:G,Temperature,SensorN,Warn,Limit\r\n  

Reply 02C:A,Temperature,SensorN,Warn,Limit,CCC.C\r\n 
  
Command: 01D:G,Temperature,MPD,Limit\r\n 

Reply 023:A,Temperature,MPD,Limit,CCC.C\r\n 
  
Command: 022:G,Temperature,MPD,Warn,Limit\r\n 

Reply 028:A,Temperature,MPD,Warn,Limit,CCC.C\r\n 

 
 

Continues on next page… 
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 TEMPERATURE Continued… 

Command: 027:S,Temperature,SensorN,Limit,CCC.C\r\n   
(1 <= N <= 8) 

Reply 027:A,Temperature,SensorN,Limit,CCC.C\r\n 

  
Command: 02C:S,Temperature,SensorN,Warn,Limit,CCC.C\r\n  

Reply 02C:A,Temperature,SensorN,Warn,Limit,CCC.C\r\n 

  
Command: 027:S,Temperature,nPowerN,Limit,CCC.C\r\n   

(1 <= N <= 8) 

Reply 027:A,Temperature,nPowerN,Limit,CCC.C\r\n 

  
Command: 02C:S,Temperature,nPowerN,Warn,Limit,CCC.C\r\n 

Reply 02C:A,Temperature,nPowerN,Warn,Limit,CCC.C\r\n 

  
Command: 023:S,Temperature,MPD,Limit,CCC.C\r\n 

Reply 023:A,Temperature,MPD,Limit,CCC.C\r\n 

  
Command: 028:S,Temperature,MPD,Warn,Limit,CCC.C\r\n 

Reply 028:A,Temperature,MPD,Warn,Limit,CCC.C\r\n 

  
Command: 023:S,Temperature,Las,Limit,CCC.C\r\n 

Reply 023:S,Temperature,Las,Limit,CCC.C\r\n 

  
Command: 028:S,Temperature,Las,Warn,Limit,CCC.C\r\n 

Reply 028:A,Temperature,Las,Warn,Limit,CCC.C\r\n 

Poss NAK Replies: 028:N,Temperature,ld,l,No LDD response\r\n 

02B:N,Temperature,ld,l,LDD not configured\r\n 

 02D:N,Temperature,ld,l,Laser not configured\r\n 

 02A:N,Temperature,ld,l,Laser is bypassed\r\n 

 030:N,Temperature,ld,l,Improper LDD# or laser#\r\n 

 030:N,Temperature,nPower3,Sensor not connected\r\n 
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GET ALL SENSOR THERMISTOR TEMPERATURES 

The Host controller can query the temperatures of up to 8 sensor thermistors in the Line 
Beam Head and 4 in the nPOWER rack.  NOTE: Not all sensors are connected. 
 
The GET version of this command currently returns 9 sensor temperatures, in one reply, in 
the numerical order they are connected in the LBH and rack. As of the date of this updated 
file, there are 4 connected sensors of the 5 LBH sensors and 3 of the 4 nPower rack sensor 
readings returned with the associated names given here in this order: 
 

+ - Main Beam MPD temperature. 

1 - Manifold: the mechanical assembly at the top of the head receiving and aligning 
the 72 fiber optic cables. 

2 - Beam Shaper: the assembly containing the beam shaping optics. 

3 - Beam Dump: the water cooled beam absorber. 

4 - Focus Lenses: the lens assembly focusing the beam. 

5 - CPU Air:  the air temperature near the LBH microprocessor. 

@ - nPower rack air temperature near top, rear 

$ - nPower AC box in rack 

% - IntelliSync internal air temperature+ There is one other temperature sensor in the 
LBH: the main beam MPD thermistor for monitoring the temperature of that MPD.  
The temperature value from that sensor is the first temperature returned, giving a 
total of 9 temperatures returned. 

 
Command: 011:G,SensorAll\r\n 

Reply:  

047:A,SensorAll,CCC.C,CCC.C,CCC.C,CCC.C,CCC.C,CCC.C,CCC.C,CCC.C,CCC.C\r\n 
^     ^     ^     ^     ^     ^     ^     ^     ^ 
|     |     |     |     |     |     |     |     | 
|     |     |     |     |     |     |     |     -- % 
|     |     |     |     |     |     |     -- $ 
|     |     |     |     |     |     -- @ 
|     |     |     |     |     -- 5 
|     |     |     |     -- 4 
|     |     |     -- 3 
|     |     -- 2 
|     -- 1 
-- + 

 where CCC.C is the temperature in degrees Celsius 
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 GET ALL LASER TEMPERATURES 

The Host Controller queries the temperatures of individual laser diodes on a periodic basis 
so that when a command arrives requesting one or more temperatures, the latest recorded 
reading can be returned immediately. This command returns the temperatures of all 72-
laser diodes in a progressive sequence starting with laser# 1 of LDD# 1, then laser# 2 of 
LDD# 1, and so on through all LDDs and ending with the temperature for laser#6 on LDD# 
12. 

Command: 012:G,LasTempAll\r\n 

Reply: 1C2:A,LasTempAll,CCC.C,CCC.C,CCC.C,CCC.C,CCC.C,...,CCC.C\r\n 
  where CCC.C is the temperature in degrees Celsius 
 
 

GET ALL TEMPERATURE LIMITS 

The IntelliSync maintains temperature limits for maximum and warning temperatures as 
applied to all monitored components.  Each can be read and set via the commands listed 
above.  This command presents a summary of the limits in a tabular format.  Readings 
derived from numbered sensors have the assigned number appended after the device 
name in brackets [ ]. 

Command: 014:G,TempLimitAll\r\n 

Reply: 1C3:A,TempLimitAll,\r\n 

 Temperature Limits (deg C)\r\n 
Device              | Max     Warning\r\n 
-----------------  -+----------------\r\n 
Laser Diodes       | CCC.C    CCC.C\r\n 
Main Beam PD       | CCC.C    CCC.C\r\n 
Fiber Manifold  [1]| CCC.C    CCC.C\r\n 
Beam Shaper     [2]| CCC.C    CCC.C\r\n 
Beam Dump       [3]| CCC.C    CCC.C\r\n 
CPU Air         [5]| CCC.C    CCC.C\r\n 
nPower rack        | CCC.C    CCC.C\r\n 
nPower AC box      | CCC.C    CCC.C\r\n    
IntelliSync        | CCC.C    CCC.C\r\n 

 where CCC.C is a temperature in degrees Celsius 

Poss NAK 
Reply: 

024:N,TempLimitAll,No LBH response\r\n 
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 FAULT 

When a fault (error) condition arises and the IntelliSync signals the Host Controller via the 
Error line, the Host can query the IntelliSync for more specific information regarding the 
fault.  Faults cannot be set by command.  Valid reply codes indicating single errors are listed 
below.   

If more than one error condition exists, the reply will contain a concatenation of the 
responses below separated by commas: ",".    

EXAMPLES:   

1. 043:A,Fault,Safetycircuitopen\r\n 

2. Panelopen,IntelliSyncRear door\r\n 

Clearing of the fault list is also done via this command.  Note that clearing the fault list does 
not remove fault conditions.  The cause of any faults must be determined and corrected.  
When the system senses there are no more faults, it changes state accordingly and clears 
the fault list automatically.  Faults cannot be cleared by a Host when the system is in Local 
locked mode.  Clearing these non-critical faults does not reset or clear critical faults.  See 
the RESET FAULT LOCKS section. 

Error codes in the 1xxx range are associated with the IntelliSync while those in the 2xxx 
range are associated with the Line Beam Head and the 3xxx range with the Laser Diodes 
Drivers. 

Command: 00D:G,Fault\r\n 

Fault Code 
Replies: 

00F:A,Fault,0\r\n 
No faults 

 *     012:A,Fault,1001\r\n 
 Low Coolant Flow Rate Meter# 1 

 *     012:A,Fault,1002\r\n 
 Low Coolant Flow Rate Meter# 2 

 *!    012:A,Fault,1003\r\n 
 Coolant leak detected in IntelliSync rack 

 !     012:A,Fault,1004\r\n 
 Panel open, IS Rear 

 !     012:A,Fault,1005\r\n 
 Panel open, IS Left 

 !     012:A,Fault,1006\r\n 
 Panel open, IS Right 

 !     012:A,Fault,1007\r\n 
 Safety circuit open 

 012:A,Fault,1009\r\n 
 Controller Armed circuit open, Safety closed 

 !     012:A,Fault,1010\r\n 
 Watch dog timers expired 

 012:A,Fault,1011\r\n 
 Lost command server connection to host controller 

 

 
Continues on next page… 
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 FAULT Continued… 

Fault Code 
Replies: 

012:A,Fault,1012\r\n 
IS Command server socket creation failed 

 
!     012:A,Fault,1013\r\n 

Fiber temperature over maximum 

 
*1    012:A,Fault,1014\r\n 

LDD configuration file unrecoverable 

 *1    012:A,Fault,1015\r\n 
 lowLas binary file not available 

 *1    012:A,Fault,1016\r\n 
 Proxy server not responding 

 #     012:A,Fault,1017\r\n 
 nPower rack temperature over maximum 

 #     012:A,Fault,1018\r\n 
 nPower AC box temperature over maximum 

 #     012:A,Fault,1020\r\n 
 IntelliSync air temperature over maximum 

 012:A,Fault,1021\r\n 
 Local file write failed 

 012:A,Fault,1022\r\n 
 IS <-> LBH file data transfer failed 

 *1    012:A,Fault,1023\r\n 
 system configuration file not available 

 012:A,Fault,1024\r\n 
 IS data partition failure 

 012:A,Fault,1025\r\n 

 IS<->LBH fiber link failure 

 !     012:A,Fault,2001\r\n 
 LBH Panel open 

 *     012:A,Fault,2003\r\n 
 LBH Critically Low Coolant Flow 

 *     012:A,Fault,2004\r\n 
 Coolant leak detected in Line Beam Head 

 *     012:A,Fault,2005\r\n 
 LBH MPD temperature exceeds limit 

 *     012:A,Fault,2006\r\n 
 LBH Manifold temperature exceeds limit 

 *     012:A,Fault,2007\r\n 
 LBH BeamShaper temperature exceeds limit 

 *     012:A,Fault,2008\r\n 
 LBH BeamDump temperature exceeds limit 

 *     012:A,Fault,2010\r\n 
 LBH CPU air temperature exceeds limit 

 #     012:A,Fault,2011\r\n 
 Critical LBH command failed! System safety risk! 

 
Continues on next page… 
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 FAULT Continued… 

Fault Code 
Replies: 

*     012:A,Fault,2012\r\n 
No communications response from LBH 

 #     012:A,Fault,2013\r\n 
 LBH Low Output Laser(s) 

 012:A,Fault,2014\r\n 
 Command server socket creation failed 

 *     012:A,Fault,2015\r\n 
 LBH calibrations file damaged or missing 

 *1    012:A,Fault,2016\r\n 
 LBH Critical: no proxy server communication 

 *1    012:A,Fault,2017\r\n 
 LBH Critical: LDD configuration file not available 

 *1    012:A,Fault,2018\r\n 
 LBH Critical: low laser binary file not available 

 012:A,Fault,2019\r\n 
 LBH LDD configuration file write failed 

 012:A,Fault,2020\r\n 
 LBH lowLas binary file write failed 

 012:A,Fault,2021\r\n 
 LBH data partition failure 

 !     012:A,Fault,3001\r\n 
 LDD disabled, Thermal Overload 

 !     012:A,Fault,3002\r\n 
 No communications response from LDD(s) 

 #     012:A,Fault,3003\r\n 
 Laser(s) shut down by thermal overload 
 where: LDD is Laser Diode Driver, and LBH is Line Beam Head 

 
*  - denotes critical faults that lock out host control and cannot be cleared until the 
fault conditions are fixed; see RESET FAULT LOCKS commands. 
1  - denotes a critical fault which may be transient (self-healing) 
! - denotes a fault that causes an EMO AC power off condition. 
# - denotes persistent faults which must be cleared using the SET version of this 
command. 

 
Command: 013:S,Fault,Clear\r\n      
 Clear current non-critical faults record 

Reply: 013:A,Fault,Clear\r\n 
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 WARNING 

When a warning condition exists, no signal is sent to the Host Controller, so the Host 
Controller should periodically issue the GET version of this command to see if any warnings 
have been recorded.  The Host Controller can also clear the warnings by using the SET 
version of this command if not in Local locked mode. 

Command: 00F:G,Warning\r\n 

Replies: 011:A,Warning,0\r\n      
 [no warnings] 

 014:A,Warning,9001\r\n 
 Warning,IS Warning: LDD# ld, laser# l above safe temp 

 014:A,Warning,9002\r\n 
 Warning,IS Warning: lddConfig file damaged or missing 

 014:A,Warning,9003\r\n 
 IS Warning: nPower AC box above safe temperature 

 014:A,Warning,9005\r\n 
 IS Warning: IntelliSync internal temp over safe limit 

 014:A,Warning,9101\r\n 
 LBH Warning: MPD temp CCC.C > CCC.C limit 

 014:A,Warning,9102\r\n 
 LBH Warning: Manifold temp CCC.C > CCC.C limit 

 014:A,Warning,9103\r\n 
 LBH Warning: BeamShapr temp CCC.C > CCC.C limit 

 014:A,Warning,9104\r\n 
 LBH Warning: BeamDump temp CCC.C > CCC.C limit 

 014:A,Warning,9111\r\n 
 LBH Warning: Beam output low due to failed laser(s) 

 014:A,Warning,9106\r\n 
 LBH Warning: CPU air temp CCC.C > CCC.C limit 
 where: ld is the Laser Diode Driver (LDD) number, 1 - 12, base 10 l is 

the Laser number, 1 - 6, base 10 CCC.C is temperature in deg C. 
  

Command: 015:S,Warning,Clear\r\n 

Reply: 015:A,Warning,Clear\r\n 
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 RESET FAULT LOCKS  

Some faults create a Locked Condition in the state machine. A locked condition will no 
longer be able to control the ENABLE and PULSE signals sent to the system due to a critical 
fault condition.  Such conditions disable all LDDs, and lock the Host Controller control over 
the Pulse and Enable signals. The critical fault must be corrected and then a call to SET the 
Reset fault lock must be issued before the Host Controller will regain control. The GET 
version of this command lists the fault locks that need to be fixed and reset.  Note that the 
fault lock on Host control will not be reset until ALL other fault conditions have been fixed 
and reset. The reset command will be accepted from a Host even if the system is in Local 
Locked Mode. The system locks under these fault conditions: 

1. Critically low coolant flow through the Line Beam Head flow meter 
2. Coolant leaking into Line Beam Head 
3. Line Beam Head temperature(s) over maximum 
4. Loss of Line Beam Head communication 
5. Critically low coolant flow through either or both rack flow meters 
6. Line Beam Head calibration file corruption 
7. Line Beam Head proxy server communications loss 
8. Line Beam Head LDD configuration file unrecoverable 
9. Line Beam Head low laser binary file unrecoverable 
10. IntelliSync proxy server communications loss 
11. IntelliSync LDD configuration file unrecoverable 
12. IntelliSync lowLas binary file unrecoverable 
13. IntelliSync fiber over-temperature fault 
14. IntelliSync<->Line Beam Head fiber link failure 
15. IntelliSync SYSTEM configuration file unrecoverable 

Command: 00D:G,Reset\r\n 
 Clear current non-critical faults record 

Replies: 00D:A,Reset\r\n           
 [no fault locks] 
 015:A,Reset,LBHleak\r\n 
 015:A,Reset,LBHcomm\r\n 
 017:A,Reset,ISlolFile\r\n 

017:A,Reset,LBHhiTemp\r\n 
017:A,Reset,ISfibTemp\r\n 
017:A,Reset,ISfibLink\r\n 

 017:A,Reset,Flowrate1\r\n 
 017:A,Reset,Flowrate2\r\n 
 018:A,Reset,LBHcalFile\r\n 

018:A,Reset,LBHlddFile\r\n 
018:A,Reset,LBHlolFile\r\n 
018:A,Reset,ISprxyComm\r\n 
018:A,Reset,ISlcfgFile\r\n 
019:A,Reset,LBHprxyComm\r\n 
019:A,Reset,LBHflowrate\r\n 
019:A,Reset,LBHprxyComm\r\n 

 023:A,Reset,LBHflowrate,Flowrate2\r\n 
 ...        

03F:A,Reset,LBHflowrate,LBHhiTemp,LBHleak,Flowrate1,Flowr
ate2\r\n 

 

Continues on next page… 
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 RESET FAULT LOCKS Continued… 

Commands: 017:S,Reset,Flowrate1\r\n    
[clear Flowrate1 fault lock] 

 017:S,Reset,Flowrate2\r\n    
[clear Flowrate2 fault lock] 

 019:S,Reset,LBHflowrate\r\n  
[clear LBH flowrate fault lock] 

 017:S,Reset,LBHhiTemp\r\n  
[clear LBH over-temp fault  lock] 

 015:S,Reset,LBHleak\r\n      
[clear LBH coolant leak fault lock] 

 015:S,Reset,LBHcomm\r\n      
[clear LBH communication fault lock] 

 018:S,Reset,LBHcalFile\r\n   
[clear LBH calibration file fault lock] 

019:S,Reset,LBHprxyComm\r\n     
[clear LBH proxy server comm lock] 

018:S,Reset,LBHlddFile\r\n      
[clear LBH LDD config file lock] 

018:S,Reset,LBHlolFile\r\n      
[clear LBH lowLas file lock] 

018:S,Reset,ISprxyComm\r\n      
[clear IS proxy server comm lock] 

018:S,Reset,ISlcfgFile\r\n      
[clear IS LDD config file fault lock] 

017:S,Reset,ISlolFile\r\n       
[clear IS lowLas file fault lock] 

017:S,Reset,ISfibTemp\r\n       
[clear fiber temperature fault lock] 

017:S,Reset,ISfibLink\r\n       
[clear fiber link fault lock] 

Ex. Replies: 017:A,Reset,Flowrate1\r\n 

 02D:N,Reset,Flowrate1 still critically low!\r\n   

 [fault not corrected] 
 02D:N,Reset,Flowrate2 still critically low!\r\n 

 030:N,Reset,LBH flowrate still critically low!\r\n 

 029:N,Reset,LBH over-temp still exists!\r\n 

 028:N,Reset,LBH coolant still leaking!\r\n 

 02E:N,Reset,LBH communication still failing!\r\n 

 030:N,Reset,LBH calibration file still faulty!\r\n 

 036:N,Reset,Proxy server communication not restored!\r\n 

 
03D:N,Reset,LBH LDD configuration file still 
unrecoverable!\r\n 

 035:N,Reset,LBH low laser file still unrecoverable!\r\n 

 035:N,Reset,IS LDD config file still unrecoverable!\r\n 

 038:N,Reset,IS lowLas binary file still unrecoverable!\r\n 

 044:N,Reset,ISfibLink,cannot reset if Host Enable signal 
asserted!\r\n 

 03E:N,Reset,ISfibLink,link tests failed, cannot reset 
fault!\r\n 

 033:N,Reset,ISfibTemp,fiber thermostat still open!\r\n 

 027:N,Reset,Flowrate1,Host locked out\r\n 
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 DATE/TIME INFORMATION 

The IntelliSync and Line Beam Head processors both have their own battery-backed time-
of-day (TOD) clock.  The TOD clocks are used to give time and date stamps to logged events 
and are factory preset to the UTC (Universal Time Coordinated = Greenwich Mean Time) 
time zone.  When the log entries are read, reading the current time and date with this 
command allows easy calculations of relative time since the last event was logged.  Note 
that the clocks are not synchronized and time drifting is expected and normal. 

Command: 00C:G,Date\r\n  

Reply: 053:A,Date,\r\n 

 IS : Fri Nov 18 19:58:36 2011 UTC\r\N 
 LBH: Fri Nov 18 19:55:56 2011 UTC\r\n 

 
 

FAULT/WARNING LOG LAST ENTRIES 

The IntelliSync and the Line Beam Head each log faults and warnings as they occur in a 
temporary log file local to each processor.  Each log entry is a line of text, 100 bytes long, 
that records fault sequence number, date, time and a fault or warning code and message.  
Each log file is a circular buffer capable of storing up to 4999 messages in chronological 
order.  If more errors are logged beyond 4999, the logging routine wraps around to the 
beginning of the file and overwrites the oldest entries.  This ensures the total of the file 
sizes does not exceed 1 MB (9998 entries).  If power to the IntelliSync is lost, the file is 
destroyed, but a new one is started when power is restored. This command allows listing 
the last N (1 - 10) log entries in either file. The last N log file entries are returned in reverse 
chronological order, the latest always being first. 

To retrieve the IntelliSync fault/warning log, use the letter 'I' in the command at the 
position shown as X.  For the Line Beam Head log, use 'L.' The command has the format:  

xxx:G,Log,X,N\r\n       where X = 'I' or 'L', N = 1 – 10 
 

EXAMPLES: 

Commands: 00F:G,Log,I,1\r\n     
GET last IntelliSync log entry 

 010:G,Log,L,10\r\n    
GET last 10 Line Beam Head log entries 

Replies: 019:A,Log,I,1,Empty log\r\n 
 xxx:A,Log,X,N,\r\n      xxx = 019 – 400  <last line>\r\n[<last line-1>\r\n...] 

NAK Replies: 01E:N,Log,G,1,Log not I or L\r\n 

 02E:N,Log,I,55,Number of events out of range\r\n 

 030:N,Log,L,2,Logging facility not initialized\r\n 

 026:N,Log,I,4,Log header read failed\r\n 

 025:N,Log,L,10,Log header corrupted\r\n 

 01F:N,Log,L,1,Log read failed\r\n 
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 FAULT/WARNING LOG SEARCH 

The IntelliSync and the Line Beam Head each log faults and warnings as they occur in a 
temporary log file local to each processor.  Each log entry is a line of text, 100 bytes long, 
that records fault sequence number, date, time and a fault or warning message of the type 
seen when the commands 00D:G,Fault\r\n or 00F:G,Warning\r\n are given.  
Each log file is a circular buffer capable of storing up to 4999 messages in chronological 
order.  If more errors are logged beyond 4999, the logging routine wraps around to the 
beginning of the file and overwrites the oldest entries.  This ensures the total of the file 
sizes does not exceed 1 MB (9998 entries).  If power to the IntelliSync is lost, the file is 
destroyed, but a new one is started when power is restored. 

1. A wild card search that compares a search string to each entire log entry and is 
denoted by an asterisk "*".  This search is case sensitive. 
EXAMPLE:      *,C    *,0023:    *,Warn 
 

2. A search by date (D), partial or complete:  [mmm] [dd [yyyy] where mmm = 
first 3 letters of the month, dd = day number of month, yyyy = year. 
EXAMPLE:     D,jul       D,jul 4         D,jul 4 2011 
 

3. A search by time (T), partial or complete: hh[:mm[:ss]] where hh = hour (00-
23), mm = minute (00-59) and ss = second (00-59). 
EXAMPLE:     T,00        T,23:00         T,00:00:00 
 

4. A search by fault/warning message sub-string, denoted by (F).  The search is case 
sensitive. 
EXAMPLE:     F,Coolant 

Search strings may contain the ASCII character codes 0x20 - 0x7E. Each command has a 
minimum and maximum search string length.  Any string supplied that is too long is 
truncated to the maximum length associated with the type of search and any string too 
short will cause an error reply: 

 Type   Min   Max 

 ====   ===   === 

*      1    64 

  D      3    11 

  T      2     8 

  F      1    64 
 

  

 

 

 

 

 

Continues on next page… 
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 FAULT/WARNING LOG SEARCH Continued… 

A search may find hundreds of matching log entries, but a reply to an IntelliSync command 
has a length limitation resulting  in no more than 10 entries of 100 bytes each being 
returned at a time, called a page. Therefore, the first command issued must follow a 
specific format as will any subsequent commands that will return specific pages.  The reply 
to the first command will also use a special format. The first command of any search must 
follow this format: 

xxx:G,LogFind,X,searchString\r\n 

where X is the search type (*,D,T,F) and searchString is a string of 
at least the minimum and no more than the maximum associated length 

The reply to the first command will return the total number of matches in the first field 
'total', followed by 0 - 10 log entries.  The number is a 4-digit decimal value in the range 
0000 - 9998, inclusive, and represents the total number of matches from both files. 

Using the value returned by the first command, one can calculate the number of 10-entry 
pages that must be requested if all search matches are to be returned.  It is important to 
use as specific a search string as possible to minimize the number of matching entries and, 
therefore, the time and bandwidth required to return them.  The worst case would require 
1000 pages!  First, the matching entries from the IntelliSync, if any, are returned in their 
chronological order, then those from the LBH, if any. The first page, returned by the initial 
command is #1.  To return the remaining sequence of pages, one or more calls to this 
command must be made:   011:G,LogFind,N\r\n 

When no further pages are available, a NAK reply is made with the message: "Page not 
available". 

Commands: xxx:G,LogFind,*,searchString\r\n  
where xxx = 013 – 052 

 xxx:G,LogFind,D,mmm[ dd[ yyyy]]\r\n   
where xxx = 015 - 01F 

 xxx:G,LogFind,T,hh[:mm[:ss]]\r\n      
where xxx = 014 - 01A 

 xxx:G,LogFind,F,searchString\r\n      
where xxx = 013 – 052 

Ex. Replies: 016:A,LogFind,*,0000\r\n             
 no matches 

 079:A,LogFind,D,0001,Entry1\r\n      
 a single match 

 0DD:A,LogFind,T,0002,Entry1\r\nEnty2\r\n 
 ...                                ... and so on 
 3FE:A,LogFind,F,0010,Entry1\r\nEntry2\r\n...Entry10\r\n 
  

Pg Command: 011:G,LogFind,N\r\n 

Ex.  Reply: 3FE:A,LogFind,X,N0002,Entry1\r\nEntry2\r\n...Entry10\r\n 
 where 'X' is the search type of the initial command (*,D,T,F) and N0002 is   

the page number being returned 

Ex. NAK 
Replies: 

02B:N,LogFind,D,Jul,Log file access error\r\n 

028:N,LogFind,T,01:15,Invalid argument\r\n 

 02A:N,LogFind,N0099,T,Page not available\r\n 
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 FAULT/WARNING LOG RETRIEVAL 

The IntelliSync and the Line Beam Head each log faults and warnings as they occur in a 
temporary log file local to each processor.  Each log entry is a line of text, 100 bytes long, 
that records fault sequence number, date, time and a fault or warning message of the type 
seen when the commands: 00D:G,Fault\r\n or 00F:G,Warning\r\n are given.  
Each log file is a circular buffer capable of storing up to 4999 messages in chronological 
order.  If more errors are logged beyond 4999, the logging routine wraps around to the 
beginning of the file and overwrites the oldest entries.  This ensures the total of the file 
sizes does not exceed 1 MB (9998 entries).  If power to the IntelliSync is lost, the file is 
destroyed, but a new one is started when power is restored. This command allows 
retrieving all log entries in either file.  The entire log file is retrieved, including the header 
line, in chronological order. The retrieval is done in blocks of ten lines each. 

To initiate the retrieval, this command must have the block number N = 0. The return from 
the first call is the total number of blocks that must be retrieved.  If 0 is returned, there was 
just one block. 

If the initial command returned a positive, non-zero number 'Max', multiple subsequent 
commands will have to be made to retrieve the whole log.  The first such command should 
have N = 1, the next command with N = 2, and so on until the last block, N = Max-1.  All of 
these commands except the last will return Max or -1 if error.  The command for the last 
block will return 0 to indicate the end of retrieval or -1 if there was an error. To retrieve the 
IntelliSync fault/warning log, use the letter 'I' in the command at the position shown as X.  
For the Line Beam Head log, use 'L'.  The command has the format:   

012:G,FltLog,X,N\r\n           where X = 'I' or 'L', N = 0 - Max-1 
 

Commands: 012:G,FltLog,I,0\r\n     
get first IntelliSync log block 

 012:G,FltLog,L,0\r\n     
get first Line Beam Head log block 

Reply: xxx:A,FltLog,I,0,<header>\r\n <1st line>\r\n  
xxx = 075 – 400 

  
Subsequent 
Command: 

012:G,FltLog,L,N\r\n      
L = 'I' or 'L', N = 1 to Max-1  

Ex. Reply: 3FE:A,FltLog,X,2,Entry1\r\nEntry2\r\n...Entry10\r\n 

 where 'X' is 'I' or 'L' 2 is the block number being retrieved 

Ex. NAK 
Replies: 

021:N,FltLog,G,0,Log not I or L\r\n 

029:N,FltLog,I,55,Improper block number\r\n 

033:N,FltLog,L,0,logging facility not initialized\r\n 

 027:N,FltLog,I,0,Log file Open failed\r\n 

 026:N,FltLog,L,0,Log file Dup failed\r\n 

 031:N,FltLog,I,0,File header positioning failed\r\n 

 030:N,FltLog,L,0,Log file 1st line read failed\r\n 

 036:N,FltLog,I,0,Block 0 Log file positioning failed\r\n 

 031:N,FltLog,L,0,Log file 1st block read failed\r\n 

 031:N,FltLog,I,0,Log file line # 21 read failed\r\n 

 02F:N,FltLog,L,0,Position to line # 15 failed\r\n 
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 LASER DIODE AND LASER DIODE DRIVER STATUS 

This command returns the status of all Laser Diode Drivers (LDDs) and their six associated 
laser diodes. 

Command: 011:G,LdlStatus\r\n 

Reply: 393:A,LdlStatus,\r\n     

 

AC Power: ON\r\n        [or Off] 
LDD# Config ThrmSD Enabled Armed PingRsp LasCfg LasTSD 
LasEnb\r\n 

---- ------ ------ ------- ----- ------- ------ ------ --
----\r\n 

1      Y            Y      Y      Y     123456        
123456\r\n 
2      Y            Y      Y      Y     123456        
123456\r\n 

3      Y            Y      Y      Y     123456        
123456\r\n 
4      Y     Y                          123456        
123456\r\n 

5      Y            Y      Y      Y     123456        
123456\r\n 
6      Y            Y      Y      Y     123456        
123456\r\n 

7      Y                          Y     123456              
\r\n 
8      Y            Y      Y      Y     123456        
123456\r\n 

9      Y            Y      Y      Y     1 345   2   6 1 
34  \r\n 
10     Y            Y      Y      Y     123456        
123456\r\n 

11     Y            Y      Y      Y     123456        
123456\r\n 

12     N                                                    
\r\n 

 
This example shows: 

1. AC power to the drivers is on. 
2. All drivers except #12 are configured. 
3. All configured, enabled lasers are responding to periodic 'ping' commands. 
4. LDD# 4 has been shut down due to thermal overload. 
5. LDD# 7 has been disabled as have all its laser diodes. 
6. LDD# 9 has laser diodes# 1 and 5 unconfigured and disabled due to thermal 

shutdown and laser# 2 is disabled; lasers can be unconfigured automatically by 
the system when laser temperature exceeds a maximum limit or when their 
output drops too low. 
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 ENABLE/DISABLE ALL LDDs 

The IntelliSync has control over the Laser Diode Driver (LDD) modules and can enable and 
disable their collective operation with these commands. The 'GET' versions of these 
commands return acknowledgement of all enabled or all disabled.  If not all LDDs are 
enabled or disabled, the Nak response includes a status list of all 12 LDDs with either a 'Y' 
for operating as commanded or 'N' for not. 

Command: 014:S,LDDenableAll\r\n    
 [enable all LDDs] 
Replies: 014:A,LDDenableAll\r\n 
 014:N,LDDenableAll\r\n    
 [one or more LDDs did not comply] 
  
Command: 014:G,LDDenableAll\r\n 
Replies: 014:A,LDDenableAll\r\n 
 03B:N,LDDenableAll,1Y,2N,3Y,4Y,5Y,6Y,7Y,8Y,9Y,10Y,11Y,12Y\r\n 
  
Command: 015:S,LDDdisableAll\r\n   
 [disable all LDDs] 
Replies: 015:A,LDDdisableAll\r\n 
 015:N,LDDdisableAll\r\n   
 [one or more LDDs did not comply] 
  
Command: 015:G,LDDdisableAll\r\n 
Replies: 015:A,LDDdisableAll\r\n 
 03C:N,LDDdisableAll,1Y,2Y,3Y,4N,5Y,6Y,7Y,8Y,9Y,10N,11Y,12Y\r\n 

 

 

ENABLE/DISABLE LDD 

The IntelliSync has control over the Laser Diode Driver (LDD) modules and can enable and 
disable their operation individually with these commands. The 'GET' versions of these 
commands returns the current state of the specified LDD. 

Command: 015:S,LDD,ld,Enable\r\n     
 where ld is the LDD# (1 - 12) 
Reply: 015:A,LDD,ld,Enable\r\n 

  
Command: 016:A,LDD,ld,Disable\r\n 
Reply: 016:S,LDD,ld,Disable\r\n 

  
Command: 00E:G,LDD,ld\r\n 
Replies: 016:A,LDD,ld,Enabled\r\n 
 017:A,LDD,ld,Disabled\r\n 

  
Command: 016:S,LDD,ld,Disable\r\n 
Reply: 016:A,LDD,ld,Disable\r\n 
Poss NAK Replies 01E:N,LDD,ld,No LDD response\r\n 
 021:N,LDD,ld,LDD not configured\r\n 
 023:N,LDD,13,Enable,Improper LDD#\r\n 
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CAVEAT: Enabling and 
disabling all lasers requires 
at least 1.4 seconds, 
longer if network activity 
interrupts the operation. 
The 'get' versions of these 
commands return the 
current state of the 
specified laser diode(s).   

 

ENABLE/DISABLE DIODE LASER 

The IntelliSync has control over the Laser Diode Driver (LDD) modules and can enable and 
disable the configured laser diodes controlled by them with these commands.  There are 
currently LAS_PER_LDD (6) lasers controlled by each LDD numbered 1 - 6 and 12 LDDs 
numbered 1 - 12.  Unconfigured lasers are always displayed as “disabled.” 

SINGLE LASER: 

Commands: 019:S,Laser,ld,l,Enable\r\n     
 01A:S,Laser,ld,l,Disable\r\n    
 where l is the laser# (1 - 6) and ld is the LDD# (1 - 12); Example: 

enablelaser#3inLDD#2:019:S,Laser,02,3,Enable\r\n 

Replies: 019:A,Laser,ld,l,Enable\r\n 
 01A:A,Laser,ld,l,Disable\r\n 

  
Command: 012:G,Laser,ld,l\r\n           
 where ld is the LDD# (1 - 12) and l is the Laser# (1 - 6) 
Replies: 01A:A,Laser,ld,l,Enabled\r\n   
 01B:A,Laser,ld,l,Disabled\r\n 

MULTI-LASER 

Commands: 01C:S,Laser,ld,0xll,Enable\r\n 
 01D:S,Laser,ld,0xll,Disable\r\n  
 where 0xll is a hexadecimal bit array indicating which lasers are subject to 

the command (0x01 - 0x3F) - where bit 0 is laser# 1, bit 1 for laser# 2, etc. and 
ld is the LDD# (00 - 12), ld = 00 meaning apply command to all LDDs. 

 Example 1: to ENABLE lasers 1, 4 and 6 of LDD 3: 
01C:S,Laser,03,0x29,Enable\r\n 
Example 2: to DISABLE all lasers on all LDDs: 
01D:S,Laser,00,0x3f,Disable\r\n 

Replies: 01C:A,Laser,ld,0xll,Enable\r\n 
 01D:A,Laser,ld,0xll,Disable\r\n 
  
Commands: 01C:G,Laser,ld,0xll,Enable\r\n 
 01D:G,Laser,ld,0xll,Disable\r\n 

Replies: 01C:A,Laser,ld,0xll,Enable\r\n   
 where bit map shows enabled lasers  
 01D:A,Laser,ld,0xll,Disable\r\n 
 where bit map shows disabled lasers 
  
Commands: 01C:G,Laser,00,0xll,Enable\r\n 
 01D:G,Laser,00,0xll,Disable\r\n 

Replies: 058:A,Laser,00,0xll,Enable,0xll,0xll,0xll,0xll,0xll,0xll,0
xll,0xll,0xll,0xll,0xll,0xll\r\n 

 059:A,Laser,00,0xll,Disable,0xll,0xll,0xll,0xll,0xll,0xll,
0xll,0xll,0xll,0xll,0xll,0xll\r\n 

 where bit maps are in LDD order (1 - 12) 

Ex. NAK 
Replies 

02D:N,Laser,ld,l,Enable,No AC power to LDDs\r\n 
02C:N,Laser,ld,l,Enable,LDD not Configured\r\n 
02F:N,Laser,ld,l,Disable,Laser not Configured\r\n 
033:N,Laser,ld,l,Disable,No response from LDD# ld\r\n 
027:N,Laser,ld,l,Enable,Improper LDD#\r\n 
029:N,Laser,ld,l,Disable,Improper laser#\r\n 
034:N,Laser,ld,0xll,Enable,Improper command format\r\n 
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GET LDD STATUS 

The IntelliSync has control over the Laser Diode Driver (LDD) modules and can ascertain 
their status individually with this command: 

Command: 014:G,LDDstatus,ld\r\n    
 where ld is the LDD# (1 - 12) 

Example: GET status of LDD# 012: 014:G,LDDstatus,12\r\n 

Reply: 022:A,Current,ld,l,Actual,CC.CCC\r\n 

Poss. NAK 
Replies: 

022:A,LDDstatus,ld,Armed,Enabled\r\n 
023:A,LDDstatus,ld,Armed,Disabled\r\n 
026:A,LDDstatus,ld,Not Armed,Enabled\r\n 
027:A,LDDstatus,ld,Not Armed,Disabled\r\n 
023:N,LDDstatus,ld,Not Configured\r\n 
024:N,LDDstatus,ld,No LDD response\r\n 
028:N,LDDstatus,ld,No AC power to LDDs\r\n 
02F:N,LDDstatus,ld,Disabled: THERMAL OVERLOAD\r\n 
022:N,LDDstatus,ld,Improper LDD#\r\n 

 
 

GET/SET ALL LASER DIODE CURRENTS: 

The IntelliSync has control over the Laser Diode Driver (LDD) modules and can read and SET 
all of the non-bypassed laser diode currents controlled by them with these commands.  
There are currently LAS_PER_LDD (6) lasers controlled by each LDD numbered 1 - 6 and 
NUM_LDD (12) LDDs numbered 1 - 12. The current set is the same for all laser diodes.  The 
currents read are returned in sequence from lasers 1 - 6 on LDD# 1 to lasers 1 - 6 on LDD# 
12, including any bypassed laser diodes. 

Setting a laser diode current also sets a corresponding low limit cutoff value in the LBH to 
detect a failing laser/fiber assembly.  See the command description for "LasPwrLo". 

Command to set the current set point for all laser diodes: 

Command: 019:S,CurrentAll,CC.CCC\r\n 
where CC.CCC is the set point current in Amps (00.000 - 10.000) 

Reply: 019:A,CurrentAll,CC.CCC\r\n  

Command to read the actual currents of all laser diodes: 

Command: 012:G,CurrentAll\r\n 

Reply: 20A:A,CurrentAll,CC.CCC,CC.CCC,CC.CCC,CC.CCC,CC.CCC,...
,CC.CCC\r\n 

Poss. NAK 
Replies 

022:N,CurrentAll,No LDD response\r\n 
03D:N,CurrentAll,CC.CCC,LBH setting of low PD levels 
failed\r\n 
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 CANCEL ALARM and READ ALARM STATE 

The IntelliSync has control over the LED tower and alarm buzzer.  When a serious error 
occurs, the red LED is activated and alarm buzzer is turned on while the green Operational 
LED is turned off.  The alarm can be an irritation while trying to service the system, so 
issuing this command will turn off the red LED and alarm buzzer.  This command can be 
given by a Host even when the system is in Local locked mode.  

Command: 011:S,Alarm,Off\r\n 

Reply: 00D:A,Alarm\r\n 
The alarm status can be read using this command. 

  
Command: 00D:G,Alarm\r\n  

Replies: 010:A,Alarm,On\r\n 
011:A,Alarm,Off\r\n 

 
 

GET ALL LASER VOLTAGES: 

The IntelliSync has control over the Laser Diode Driver (LDD) modules and can ascertain the 
voltage applied to every laser diode with this command. There are currently LAS_PER_LDD 
(6) lasers controlled by each LDD numbered 1 - 6 and NUM_LDD (12) LDDs numbered 1 - 12.  
The voltages read are returned in sequence from lasers 1 - 6 on LDD# 1 to lasers 1 - 6 on 
LDD# 12, including any bypassed laser diodes. 

Command: 010:G,VoltsAll\r\n 

Replies: 1C0:A,VoltsAll,VV.VV,VV.VV,VV.VV,VV.VV,VV.VV,...VV.VV,\r\n 
where VV.VV is the voltage (0 - 30 VDC) 

 024:N,VoltsAll,No AC power to LDDs\r\n 

 
 

GET LASER VOLTAGE: 

The IntelliSync has control over the Laser Diode Driver (LDD) modules and can ascertain the 
voltage applied to individual laser diodes with this command: 

Command: 015:G,LasVolts,ld,l\r\n    
where ld is the LDD# (1 - 12) and l is the laser# (1 - 6); Example: to get 
voltage applied to Laser# 1, LDD# 1: 015:G,LasVolts,01,1\r\n 

Replies: 01B:A,LasVolts,ld,l,VV.VV\r\n   
where VV.VV is the voltage (0 - 30 VDC) 

025:N,LasVolts,ld,l,No LDD response\r\n 

028:N,LasVolts,ld,l,LDD not configured\r\n 

02A:N,LasVolts,ld,l,Laser not configured\r\n 

027:N,LasVolts,ld,l,Laser is bypassed\r\n 

025:N,LasVolts,ld,l,Improper laser#\r\n 

023:N,LasVolts,ld,l,Improper LDD#\r\n 
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 LINE BEAM OPTICAL POWER 

This command allows the Host to get the relative laser line beam power level.  The current 
system has 72 component laser diode beams being combined to form the system output 
line beam.  Component lasers are under control of Laser Diode Driver (LDD) modules.  
There are 12 LDDs, each controlling and powering 6 laser diodes. System power levels are 
measured in ADC values while laser diode levels are in Ampere current units which are set 
via a different command.  [See GET/SET Current commands above.]  The Line Beam Head 
(LBH) periodically reads the line beam power from a 16-bit ADC and subtracts a background 
value set during system calibration.  The optical power measured by the Main-beam 
Photodiode (MPD) is, therefore, a relative quantity bounded by Analog-to-Digital Converter 
(ADC) calibration values measured at laser diode currents ranging from 1.0 to 9.9 Amps by 
the customer.  The customer can then relate the calibration values to optical power 
readings made with the customer's power measuring equipment. It is strongly suggested 
that a second or third order polynomial fit be made between ADC values and optical power: 
 

p = ax^2 + bx + c          [2nd order] 
p = ax^3 + bx^2 + cx + d   [3rd order] 
 

 where: 
p = power                  
x = ADC value 
a, b, c = polynomial parameters determined when the fit is made  
 

Command: 00D:G,Power\r\n 
GET MPD ADC reading 

Reply: 013:A,Power,PPPPP\r\n    
where PPPPP is a decimal integer indicating the MPD ADC value in the range 0 
– 65535 
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 OPTICAL FIBER COMMUNICATION LINK TEST 

The IntelliSync and Line Beam Head have two dedicated optical fiber links connecting them.  
The links are used to transmit the Pulse and Emission signals from the IntelliSync to the Line 
Beam Head.  Together, these signals control the photodiode monitoring hardware.  Loss of 
communication in one or both fibers is a critical failure that will shut down a system due to 
the safety critical nature of photodiode monitoring.  These fiber links are tested once when 
the system UPS power is applied and each time the GPS AC power is switched on to the 
Laser Diode Drivers.  The hardware is incapable of performing these tests while the system 
is in operation, so this command is provided to allow the Host controller to command the 
links be tested whenever the system is not active.  To run this test, the Host Enable signal 
MUST NOT BE ASSERTED.  This command does not allow the tests to execute if the Enable 
signal is asserted. 

Command: 010:S,LinkTest\r\n 

Reply: 017:A,LinkTest,Passed\r\n 

NAK Replies 026:N,LinkTest,Host Enable asserted!\r\n 
033:N,LinkTest,Pulse fiber test: no LBH response!\r\n 
029:N,LinkTest,Pulse fiber link failure\r\n 
036:N,LinkTest,Emission fiber test: no LBH response!\r\n 
02C:N,LinkTest,Emission fiber link failure\r\n 
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 GET LASER DIODE OPTICAL POWER 

The Line Beam Head monitors the output beam for each laser diode for optical power 
through use of 72 monitoring photodiodes (PDs).  The GET version of this command can 
return a single laser diode output power or all 72-output powers, as 16-bit Analog-to-Digital 
Converter (ADC) values, corrected for background levels. 

The 72 output values are returned in a set sequence of all 6 lasers on one LDD in order from 
1 to 6 for all LDDs starting with LDD# 1.  Therefore, the first level returned would be for 
Laser# 1 on LDD# 1 followed by the level for Laser# 2 on LDD# 1 and so forth until the last 
level which is that for Laser# 6 on LDD# 12.  Appended to the list of 72 outputs is the output 
for the main beam MPD.   

As explained in the previous section, the customer must make power measurements at 
predetermined laser diode currents while also measuring PD ADC values so that a 
polynomial relation can be determined between ADC values and optical powers. 

Setting laser output power cannot be done by the LBH.  Instead, the IntelliSync is used to 
set laser diode currents, which determine output power, so the SET version of this 
command will always return a NAK response. 

Command: 013:G,LasPwr,ld,l\r\n    
GET one laser's PD ADC output value where 'ld' is the LDD# (1 - 12) and 'l' is 
the laser# (1 - 6) 

Reply: 019:A,LasPwr,ld,l,PPPPP\r\n   
where PPPPP is the PD ADC value in the range 0 - 65535 

  
Command: 013:G,LasPwr,ld,0\r\n        

GET 6 laser output levels where 'ld' is the LDD# (1 - 12) 

Reply: 037:A,LasPwr,ld,0,PPPPP,PPPPP,PPPPP,PPPPP,PPPPP,PPPPP\r\n 
  
Command: 013:G,LasPwr,00,0\r\n        

GET all 72 laser output levels + main beam output level 

Reply: 1C9:A,LasPwr,00,0,PPPPP,PPPPP,PPPPP,PPPPP,PPPPP,...,PPPPP\r
\n 

 

 

PROXY 

This is a command to GET or SET the proxy LDD server IP address and port number.  This is 
just a temporary solution to a communications problem. 

Command: 00D:G,Proxy\r\n           
GET the proxy IP address and port#  

Reply: 02x:A,Proxy,IP.IP.IP.IP,PORT\r\n    
where IP.IP.IP.IP is the IP address and PORT the decimal port# 

  

Command: 02x:S,Proxy,IP.IP.IP.IP,PORT\r\n 

Reply: 00D:A,Proxy\r\n 
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 GET LASER DIODE LOW OUTPUT POWER TABLE 

The IntelliSync relies on the Line Beam Head (LBH) to monitor individual laser diode output 
for each of the 72 in the system.  A low limit cutoff value is assigned for each laser diode.  
The monitoring of laser diode beam power is done by photodiodes, one per laser diode, 
with the output from each photodiode compared electronically to the specified low limit 
cutoff value assigned to it.  If one or more output powers are too low, the system 
immediately disables the faulty laser diodes and reports a fault.  A record is kept of which 
laser diodes have failed and the measured PD ADC output level (00000 - 65535) at the time 
of failure.  This command allows a review of that record. 

Command: 00E:G,LowLas\r\n 

Reply: 274:A,LowLas,#Low =  1\r\n 

 LDD#|  1     2     3     4     5     6  |\r\n 
----+-----+-----+-----+-----+-----+-----|\r\n 

1 |00318|     |     |     |     |     |\r\n 
2 |     |     |     |     |     |     |\r\n 
3 |     |     |     |     |     |     |\r\n 
4 |     |     |     |     |     |     |\r\n 
5 |     |     |     |     |     |     |\r\n 
6 |     |     |     |     |     |     |\r\n 
7 |     |     |     |     |     |     |\r\n 
8 |     |     |     |     |     |     |\r\n 
9 |     |     |     |     |     |     |\r\n 
10 |     |     |     |     |     |     |\r\n 
11 |     |     |     |     |     |     |\r\n 
12 |     |     |     |     |     |     |\r\n 

 

This example shows that all laser diodes except laser# 1 in LDD# 1 are functioning 
normally.  It also shows that at the time the laser diode failed, its PD ADC output level was 
only 318. 
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 SET BEAM POWER LOW LIMIT MARGIN 

The Line Beam Head monitors each individual laser diode output beam for optical power 
through use of 72 monitoring photodiodes (PDs).  When the output of a laser drops 
below a critical threshold, the laser is disabled and locked out of any further control by 
the IntelliSync.  The fractional loss to the total beam output represented by the low laser 
is compared to a beam power low limit margin to determine if the loss of the laser 
constitutes a warning condition or a fault.  The margin is the fraction of total beam 
power loss that can be sustained with no loss in quality of system processing, expressed 
as a percentage ranging from 1.0 to 100.0%. Any loss of beam power greater than the 
margin constitutes a fault condition.  If the fault condition occurs, a system shutdown is 
performed and the host controller is locked out.  The host controller must then decide if 
system operation should stop for servicing or continue with the remaining lasers 
operating at higher currents.  If continued operation is chosen, the "ResetLowLas" 
command below must be issued first, then a command to set a higher laser drive current. 

The following command sets allow the current margin to be reported and a new margin 
to be set. 

Command: 012:G,BeamMargin\r\n         
 get the currently set low limit margin 

Reply: 018:A,BeamMargin,MMM.M\r\n 
 Where MMM.M= 1.0 - 100.0 
  
Command: 018:S,BeamMargin,MMM.M\r\n   
 set the low limit margin 

Reply: 018:A,BeamMargin,MMM.M\r\n   
 Where MMM.M= 1.0 - 100.0 
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 RESET LOW LASER DETECTION 

The Line Beam Head monitors each individual laser diode output beam for optical 
power through use of 72 monitoring photodiodes (PDs).  When the output of a laser 
drops below a critical threshold, the laser is disabled and locked out of any further 
control by the IntelliSync.  The identity of the laser is recorded along with a counter 
which is incremented for each low laser detected.  The system also records the total 
number of lasers used to produce a beam and, from that, the fraction of total beam 
power contributed by each laser.  The system has a selectable beam power loss margin 
below which a fault is produced and above which a warning is produced when one or 
more lasers detected as having low output.  The loss margin is expressed as a 
percentage of nominal beam power with a default value of 3.0%.  The system 
calculates the fractional beam power per laser based on the number of lasers used 
and, using the margin, calculates the number of low lasers required to cause the beam 
to drop below the margin.  

The host controller can compensate for each lost laser by increasing the drive current a 
small amount for the remaining lasers.  Each time the host controller detects a low 
laser warning or fault, it has the option of cancelling further operation or increasing 
current and continuing operation. If the system decides to command an increase in 
drive current, it must first deactivate the Pulse signal, and then issue a command to set 
a new, higher drive current for all remaining lasers and then issue this command to 
inform the IntelliSync and Line Beam Head that PD monitoring will be continued with a 
new number of lasers.  In response, the IntelliSync resets the low laser counter, clears 
the low laser warning or fault and adjusts the fractional power per laser based on the 
decreased number of lasers and the number of low lasers indicating a fault.  When the 
host controller receives the acknowledgement response from this command it should 
then activate the Pulse signal to continue processing. 

Command: 013:S,ResetLowLas\r\n 

Reply: 013:A,ResetLowLas\r\n 
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 GET/SET LASER DIODE BACKGROUND PD ADC VALUE 

The Line Beam Head monitors each individual laser diode output beam for optical power 
through use of 72 monitoring photodiodes (PDs).  The PDs must have their output levels 
calibrated when the system is initially installed and periodically thereafter.  Because the 
ADC may have electrical noise and/or the PD is exposed to some ambient light, a 
background or 'floor' value needs to be subtracted from an ADC value before it is stored 
or converted.  This set of commands facilitates that task by allowing the getting and 
setting of the Background PD ADC values for one or all 72 PDs. 

The GET version of this command can return a single ADC background value or all 72 
background values.  The 72 values are returned in a set sequence of all 6 lasers on one 
LDD in order from 1 to 6 for all LDDs starting with LDD# 1.  So, the first level returned will 
be for Laser# 1 on LDD# 1 followed by the level for Laser# 2 on LDD# 1 and so forth until 
the last level which is that for Laser# 6 on LDD# 12. 

The SET version of this command allows the setting of one or all ADC background values. 

Command: 015:G,LasAdcBG,ld,l\r\n      
 get one ADC background value where 'ld' is the LDD# (1 - 12) and 'l' is the 

laser# (1 - 6) 
Reply: 01B:A,LasAdcBG,ld,l,UUUUU\r\n  UUUUU is value (00000 - 65535) 
  
Command: 015:G,LasAdcBG,ld,0\r\n      
 get 6 ADC background values where 'ld' is the LDD# (1 - 12)\ 

Reply: 039:A,LasAdcBG,ld,0,UUUUU,UUUUU,UUUUU,UUUUU,UUUUU,UUUUU\r\n 
  
Command: 015:G,LasAdcBG,00,0\r\n      
 get all 72 background values 

Reply: 1C5:A,LasAdcBG,00,0,UUUUU,UUUUU,UUUUU,UUUUU,UUUUU,...,UUUUU\r\n 
  
Command: 01B:S,LasAdcBG,ld,l,UUUUU\r\n   
 set one PD ADC background value: 'ld' is the LDD# (1-12) and 'l' is the laser# 

(1-6), UUUUU is ADC  background value (00000 - 65535) 

Reply: 01B:A,LasAdcBG,ld,l,UUUUU\r\n 
  
Command: 039:S,LasAdcBG,ld,0,UUUUU,UUUUU,UUUUU,UUUUU,UUUUU,UUUUU\r\n 
 set 6 PD ADC background values: 'ld' is the LDD# (1-12) and 'l' is the laser# (1-

6), UUUUU is ADC background value (00000 - 65535) 

Reply: 039:A,LasAdcBG,ld,0,UUUUU,UUUUU,UUUUU,UUUUU,UUUUU,UUUUU\r\n 
  
Command: 1C5:S,LasAdcBG,00,0,UUUUU,UUUUU,UUUUU,UUUUU,UUUUU,...,UUUUU\r\n 
 set all 72 PD ADC background values 

Poss NAK 
Replies: 

1C5:A,LasAdcBG,00,0,UUUUU,UUUUU,UUUUU,UUUUU,UUUUU,...,UUUUU\r\n 

 03D:N,LasAdcBG,01,4,76543: ADC value not in range 0 - 65535\r\n 
1xx:N,LasAdcBG,00,0,UUUUU,...: ADC value(s) not in range 0 - 
65535\r\n 
023:N,LasAdcBG,ld,l,Improper LDD#\r\n 
025:N,LasAdcBG,ld,l,Improper laser#\r\n 
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 GET/SET LINE BEAM MONITOR PHOTODIODE BACKGROUND ADC VALUE 

The Line Beam Head monitors the output line beam for optical power through use of a 
monitoring photodiode (MPD).  The MPD must have its output level calibrated when the 
system is initially installed and periodically thereafter.  Because the ADC may have 
electrical noise and/or the MPD is exposed to some ambient light, a background or 'floor' 
value needs to be subtracted from an ADC value before it is stored or converted.  This set 
of commands facilitates that task by allowing the getting and setting of the background 
MPD ADC output value. 

The GET version of this command returns the MPD ADC background value currently in 
use. The SET version of this command allows the setting of MPD ADC background value. 

Command: 010:G,MpdAdcBG\r\n           
 get MPD ADC background value 

Reply: 016:A,MpdAdcBG,UUUUU\r\n     
 UUUUU is the unsigned integer value (00000 - 65535) 

  

Command: 016:S,MpdAdcBG,UUUUU\r\n     
 Set MPD ADC background value, where UUUUU is the unsigned integer 

value. 

Reply: 016:A,MpdAdcBG,UUUUU\r\n 

Poss NAK 
Reply: 

038:N,MpdAdcBG,76543: ADC value not in range 0 - 
65535\r\n 
 

 

 

TEST FIBER LINKS BETWEEN INTELLISYNC AND LINE BEAM HEAD 

The Pulse and Emission signals travel over fiber optic links from the IntelliSync to the Line 
Beam Head to support photodiode monitoring.  The fibers are a critical part of the 
monitoring, so if one or both fail, a critical fault is set.  The fiber links can be tested 
manually using these commands, but ONLY WHEN THE HOST ENABLE SIGNAL IS NOT 
ASSERTED.  Because the tests require a system to be idle, the tests lock out Host control of 
the Enable and Pulse signals.  So that the tests do not interfere with normal system 
operation, the tests are prohibited from running while the Host Enable signal is asserted. 

Command: 00B:Emiss\r\n 
 

Replies: 015:A,Emiss,link OK\r\n 

 017:A,Emiss,link OFF!\r\n 

Command: 00B:Pulse\r\n 

Replies: 015:A,Pulse,link OK\r\n 
 017:A,Pulse,link OFF!\r\n 

NAK Replies: 01A:N,Emiss,LBH command failed\r\n 
 01A:N,Pulse,LBH command failed\r\n 
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F a u l t  C o d e s   
 

Fault codes are listed in three groups, one each for the IntelliSync, Line Beam Head, and 
Laser Diode Drivers.  The fault codes in the 1xxx range are associated with faults sensed 
by the IntelliSync (IS) while those faults in the 2xxx range are associated with the Line 
Beam Head (LBH).  The codes in the 3xxx range are associated with the Laser Diode 
Drivers (LDDs).  All codes under 1000 are from the operating system of the IntelliSync or 
Line Beam Head processor and require service by nLIGHT Photonics personnel. 

 

F A U L T  C A U S E S  A N D  D I A G N O S I S  

Each fault has at least one root cause.  This document cannot list all root causes but 
does list the most likely causes and a recommended set of actions for each to diagnose 
specific fault locations.  In the following discussion, references to "servicing" a fault 
indicate a required service call to nLIGHT Photonics’ US Headquarters.  References to 
"fixing" a fault indicate actions that a system operator or technician can attempt to 
correct a fault condition. 

Some faults are designated Critical Faults.  These faults threaten system safety and/or 
integrity and cause an unconditional shutdown of normal operation by disabling all LDDs 
and disabling controller signals to the LDDs.  They cannot be simply corrected.  These 
faults must typically be serviced and a specific reset command issued to clear them and 
restore normal system operation. 

Some faults are designated Safety Faults.  These faults are caused by a break in the 
system AC safety circuit and cause an immediate Emergency Manual Off (EMO) event 
that shuts off all AC power to the LDDs. 

Some faults are very short lived (transient in nature) and are made Persistent so that 
they can be registered with the system controller.  They are cleared by issuing the 
command:   013:S,Fault,Clear\r\n. 

Common diagnostic steps for all faults should be: 
1. Download fault logs from IntelliSync (IS) and Line Beam Head (LBH) using FTP. 
2. Connect to the IS using the Tcp.exe program in Windows Command window and 

issue these commands: 
a. 007:p 
b. 007:l 
c. 007:s 
d. 007:V 
e. 007:h 
f. 00D:G,Fault 
g. 00D:G,Reset 
h. 00F:G,Warning 

3. Issue any other commands listed below for the particular fault code. 
4. Connect to the LBH using the TcpipCmd.exe program in a Windows Command 

window and issue these commands: 
a. 007:p 
b. 00D:G,Fault 
c. 00F:G,Warning 
d. 00E:G,PDmode 

5. Send all results and files to nLIGHT USA along with as detailed a description as 
possible of what the customer's controller was doing when the fault occurred. 

6. If the fault occurs frequently, the command logging facility should be enabled 
using the command: 00A:clOn so that the command sequence leading to the 
fault can be ascertained. 
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W a r n i n g  
C o d e s   

 

Warning codes are listed in two groups, one each for the IntelliSync and the Line Beam 
Head (LBH).   Warning codes in the 90xx range are associated with conditions sensed by 
the IntelliSync (IS) while those faults in the 91xx range are associated with the LBH. 

 

W A R N I N G  C A U S E S  A N D  D I A G N O S I S  

Each warning has at least one root cause.  This document cannot list all root causes but 
does list the most likely causes and a recommended set of actions for each to diagnose 
specific condition locations.  In the following discussion, references to "servicing" a 
condition indicate a required service call to the local nLIGHT Photonics’ service center.  
References to "fixing" a condition indicate actions that a system operator or technician can 
attempt to correct a warning condition. Some warnings occur in rapid sequence and can be 
transient in nature. 

Warnings are cleared by issuing the command: 014:S,Warning,Clear\r\n.  It is 
important that the system controller periodically poll for warning conditions and take 
appropriate actions. 

 

W A R N I N G  C O D E  S U M M A R Y  

9001         Laser(s) above safe operating temperature, but below maximum 
        - Causes:   This condition is caused by one or more laser diodes 
                    operating above the safe temperature limit, but still 
                    below the absolute maximum operating temperature. 
        - Actions:  The system is rapidly approaching maximum operating 
                    temperature and should be allowed to cool down before 
                    resuming normal operation.  The system controller or 
                    system operator can query the IntelliSync for the 
                    current temperature limits using the command: 
                    014:G,TempLimitAll\r\n and can request the current 
                    temperatures of one laser diodes using the command: 
                    018:G,Temperature,ld,l\r\n or all laser diodes using 

the command: 012:G,LasTempAll\r\n. nLIGHT Photonics 
recommends periodic maintenance and inspection (by nLIGHT 
personnel) of the laser diodes to ensure its components are fully 
operational and no thermal damage has been sustained by them. 
 

 
9002           nPOWER rack above safe operating temperature, but below maximum 
        - Causes:   This condition can be caused by a faulty cooling fan at the bottom  

of the rack, blockage of ambient air flow, or ambient air temperature  
that is too high. 

        - Actions:  The system is approaching maximum operating temperature 
                    and should be allowed to cool down while service is performed 

to fix the fan, restore air flow, or cool the ambient air, before 
resuming normal operation.  The system controller or system 
operator can query the IntelliSync for the current temperature 
limits using the command 014:G,TempLimitAll\r\n and 
can request the current temperatures of all sensors using the 
command 011:G,SensorAll\r\n or of one rack sensor using 
the command 01B:G,Temperature,nPowerN\r\n where 
N is 1 (rack), 2 (AC box)  Or  4 (IntelliSync interior). nLIGHT 
Photonics recommends periodic maintenance and inspection (by 
nLIGHT personnel) of the rack to ensure its components are fully 
operational and no thermal damage has been sustained by them. 

 
 

 
Continues on next page… 
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9003           nPOWER AC box above safe operating temperature, but below maximum 
       - Causes:   This condition can be caused by a faulty cooling fan at the bottom 

                    of the rack, blockage of ambient air flow, ambient air 
                    temperature that is too high, or one or more blocked or stopped 
                    fans in the AC box. 
        - Actions:  The system is approaching maximum operating temperature 
                    and should be allowed to cool down while service is performed 
                    to fix the fans, restore air flow, or cool the ambient air, before 
                    resuming normal operation.  The system controller or system 
                    operator can query the IntelliSync for the current temperature 
                    limits using the command 014:G,TempLimitAll\r\n and  

can request the current temperatures of all sensors using the  
command 011:G,SensorAll\r\n or of one rack sensor using  
the command 01B:G,Temperature,nPowerN\r\n where N  
is 1 (rack), 2 (AC box) or 4 (IntelliSync interior). nLIGHT Photonics 
recommends periodic maintenance and inspection (by nLIGHT 
personnel) of the rack to ensure its components are fully operational 
and no thermal damage has been sustained. 

 
 

9005          IntelliSync interior above safe operating temperature, but below maximum 
        - Causes:   This condition can be caused by a faulty cooling fan  

at the bottom of the rack, blockage of ambient air flow,  
ambient air temperature that is too high, or one or  
more blocked or stopped fans in the AC box. 

        - Actions:  The system is approaching maximum operating temperature 
                    and should be allowed to cool down while service is performed 
                    to fix the fans, restore air flow, or cool the ambient air, before  

resuming normal operation.  The system controller or system 
                    operator can query the IntelliSync for the current temperature 
                    limits using the command: 

014:G,TempLimitAll\r\n and can request 
                    the current temperatures of all sensors using the command: 

011:G,SensorAll\r\n, or of one rack sensor using the  
command: 01B:G,Temperature,nPowerN\r\n  
where N is 1 (rack), 2 (AC box) or 4 (IntelliSync interior).  
nLIGHT Photonics recommends periodic maintenance and inspection 
(by nLIGHT personnel) of the rack to ensure its components are fully 
operational and no thermal damage has been sustained. 

 
 
9101         Main Beam Photodiode temp is above safe operating limit, but below max 

        - Causes:   Extended operation of the system at high laser currents 
                    heats the entire Line Beam Head producing hot spots, one 
                    of which may be the MPD. 
        - Actions:  The system is rapidly approaching maximum operating 
                    temperature and should be allowed to cool down before 
                    resuming normal operation.  The system controller or 
                    system operator can query the IntelliSync for the 
                    current temperature limits using the command: 
                    014:G,TempLimitAll\r\n and can request the current 
                    temperatures of one LBH sensor using the command: 
                    01B:G,Temperature,SensorN\r\n or all LBH sensors  

Using the command: 011:G,SensorAll\r\n. 
nLIGHT Photonics recommends periodic maintenance and inspection 
(by nLIGHT personnel) of the Line Beam Head to ensure its 
components are fully operational and no thermal damage has been 
sustained. 

 
Continues on next page… 
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9102          Fiber optic Manifold assembly is above safe operating limit but below max 
        - Causes:   Extended operation of the system at high laser currents 
                    heats the entire Line Beam Head producing hot spots, one 
                    of which may be the Manifold. 
        - Actions:  The system is rapidly approaching maximum operating 
                    temperature and should be allowed to cool down before 
                    resuming normal operation.  The system controller or 
                    system operator can query the IntelliSync for the 
                    current temperature limits using the command: 
                    014:G,TempLimitAll\r\n and can request the current 
                    temperatures of one LBH sensor using the command: 
                    01B:G,Temperature,SensorN\r\n or all LBH sensors using 
                    the command: 011:G,SensorAll\r\n. 

nLIGHT Photonics recommends periodic maintenance and inspection 
(by nLIGHT personnel) of the Line Beam Head to ensure its 
components are fully operational and no thermal damage has been 
sustained. 

 
 

9103          Beam Shaper assembly is above safe operating limit, but below the max          
        - Causes:   Extended operation of the system at high laser currents 
                    heats the entire Line Beam Head producing hot spots, one 
                    of which may be the Beam Shaper. 
        - Actions:  The system is rapidly approaching maximum operating 
                    temperature and should be allowed to cool down before 
                    resuming normal operation.  The system controller or 
                    system operator can query the IntelliSync for the 
                    current temperature limits using the command: 
                    014:G,TempLimitAll\r\n and can request the current 
                    temperatures of one LBH sensor using the command: 

01B:G,Temperature,SensorN\r\n or all LBH sensors using 
                    the command: 011:G,SensorAll\r\n. 

nLIGHT Photonics recommends periodic maintenance and inspection 
(by nLIGHT personnel) of the Line Beam Head to ensure its 
components are fully operational and no thermal damage has been 
sustained. 

 
 

9104          Beam Dump assembly is above safe operating limit, but below the max 
        - Causes:   Extended operation of the system at high laser currents 
                    heats the entire Line Beam Head producing hot spots, one 
                    of which may be the Beam Dump. 
        - Actions:  The system is rapidly approaching maximum operating 
                    temperature and should be allowed to cool down before 
                    resuming normal operation.  The system controller or 
                    system operator can query the IntelliSync for the 
                    current temperature limits using the command: 

014:G,TempLimitAll\r\n and can request the current 
                    temperatures of one LBH sensor using the command: 
                    01B:G,Temperature,SensorN\r\n or all LBH sensors using 

the command: 011:G,SensorAll\r\n. nLIGHT Photonics 
recommends periodic maintenance and inspection (by nLIGHT 
personnel) of the Line Beam Head to ensure its components are fully 
operational and no thermal damage has been sustained. 

 
 
 

 
Continues on next page… 
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9106         CPU Air temperature is above safe operating limit, but below the max 
- Causes:  Extended operation of the system at high laser currents 

heats the entire Line Beam Head producing hot spots, one 
of which may be the LBH processor CPU. 

- Actions:  The system is rapidly approaching maximum operating 
temperature and, due to the temperature sensitivity of the 
processor, should be allowed to cool down before resuming 
normal operation.  The system controller or system 
operator can query the IntelliSync for the current 
temperature limits using the command: 
014:G,TempLimitAll\r\n and can request the current 
temperatures of one LBH sensor using the command: 
01B:G,Temperature,SensorN\r\n or all LBH sensors using 
the command: 011:G,SensorAll\r\n. 
nLIGHT Photonics recommends periodic maintenance and inspection (by 
nLIGHT personnel) of the Line Beam Head to ensure its components are 
fully operational and no thermal damage has been sustained. 

 
 
9111      LBH Warning: Beam output low due to failed laser(s). 
        - Causes:  Can be caused by normal aging or catastrophic failure of one 

Or more Laser diodes and/or optical fibers. 
        - Actions: The system is operating with less output because the failed 

laser(s) have been disabled, but still within the low beam 
margin. If necessary, adjust the operating currents of the 
remaining lasers to compensate. nLIGHT Photonics recommends 
periodic maintenance of the nPOWER system (by nLIGHT personnel) to 
ensure the lasers and fibers are fully operational and no thermal 
damage has been sustained. 
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G L O S S AR Y  O F  T E R M S  

T E R M  D E F I N I T I O N  

LBH  Line Beam Head 

SBC Single Board Computer 

Host Control/ Controller Refers to the Host/Customer control system. 

Manufacturer The Manufacturer is the legal entity specified on the nameplate of the equipment 
delivered to the customer.  The manufacturer can be held liable for damages that are 
clearly due to errors during the manufacturing process. 

Buyer The Buyer is a person or company who can testify by the lawful acquisition of the laser 
system.  The buyer may not be the user or operator. 

Operator An Operator is a person, whose firm owns and is in possession of the laser system.  The 
system should not be used by anyone except the operator, or other operators in the 
company that owns the laser system.  The operator is always responsible for the 
operation of the laser system. 

Unfinished Machine An Unfinished Machine is a machine that can be purchased from a dealer or 
manufacturer that is not suitable for direct use.  The machine has mechanical 
deficiencies and or safety deficiencies that prevent the safe and proper operation.  
Anyone who buys an unfinished machine must insure that the completed system is 
checked before commissioning, and that provisions have been made to ensure the safe 
use of the finished machine. 

Finished Machine A Finished Machine is one thing that can be purchased by the dealer or manufacturer 
and is suitable for direct use.  This is ensured by the manufacturer, and is 
demonstrated by the manufacturer by the visibility of the CE marking on the machine.  
This labeling certifies that the product meets the safety standards and that all other 
applicable standards are met for safe and proper machine operation. 

Inspection An Inspection is the assessment of the current state of the machine.  An inspection 
MUST be performed by qualified personnel ONLY. 

Maintenance Maintenance refers to routine, systematic practices recommended by the 
manufacturer to maintain product performance, such as scheduled inspection, 
cleaning, etc. Maintenance does not equate to Service.  

Service  Service refers to work performed by qualified personnel, such as troubleshooting and 
repair.  Service performed on nLIGHT products by unauthorized personnel releases 
nLIGHT from all liability therein.  Service does not equate to Maintenance. 

Warranty The Warranty is the legal basis for the action and between the buyer and 
manufacturer.  Manufacturer provides to the legal obligations of additional services 
and the repair of the system to a functional state. 

Figure 59: Glossary of Terms 
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AP P E N D I X  A  –  D I AG R AM S  

O p t i c a l  H e a d  P h y s i c a l  D i m e n s i o n s  

 

Figure 60: nLINE™ | 260 Optical Head Physical Dimensions 
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D I AG R AM S  Continued… 

L a s e r  E l e c t r o n i c s  R a c k  P h y s i c a l  D i m e n s i o n s  

 

Figure 61: nPOWER™ | 7200 Laser Electronics Rack Physical Dimensions 
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D I AG R AM S  Continued… 

L i n e  B e a m  S y s t e m  B l o c k  D i a g r a m  

 

Figure 62: Line Beam System Block Diagram 
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D I AG R AM S  Continued… 

L i n e  B e a m  S y s t e m  H y d r a u l i c  D e s i g n  

 

Figure 63: Line Beam System Hydraulic Schematic 
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D I AG R AM S  Continued… 

U m b i l i c a l  A s s e m b l y   

 

Figure 64: Rack to Optical Head Umbilical Assembly Diagram 
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D I AG R AM S  Continued… 

A C  P o w e r  D i s t r i b u t i o n  

 

Figure 65: AC Power Distribution Wiring Diagram 
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AP P E N D I X  B  –  H O W  W E  C O M P L Y  

U S  F e d e r a l  
S a f e t y  

R e g u l a t i o n s  

To comply with US Federal safety standards and guidelines, Class 4 laser products must be 
manufactured to include specific engineering controls/safety features.  See page 15 for details. 

 ANSI B11.21-1997, Machine Tools Using Lasers for Processing Materials - Safety 
Requirements for Design, Construction, Care, and Use. A document that is based on 
the ISO 11553 international standard for manufacturers and users of laser materials 
processing systems. 

I n t e r n a t i o n a l  
S a f e t y  

R e g u l a t i o n s  

 The Line Beam System | 7200:260 complies with the standards and regulations set forth 
in IEC EN60825-1. 

 Safety of Laser Products - Part 1: Equipment classification, requirements, and user's 
guide. Published in 1994, amended in 1996, and essentially identical to IEC EN60825-1. 

 EN 12626, Safety of Machinery - Laser Processing Machines - Safety Requirements, 
International Standards Organization, 1997. Identical to requirements in ISO 11553. 

 IEC 60825-4, Safety of Laser Products - Part 4: Safety of laser products - Part 4: Laser 
Guards, International Electrotechnical Commission (1997). This provides guidance for 
manufacturers on the design and testing of materials used to enclose the process zone 
of laser materials processing systems. 

R i g h t s  a n d  
R e s p o n s i b i l i t i e s  

 The Buyer is responsible for meeting all applicable regulatory requirements mandated by 
the country to which this product is exported. 

 Buyers of unfinished machinery for use in the European Community must fully conform to 
Class 4 Laser operation and management standards set forth by the European Commission 
and the International Electrotechnical Commission. 

 The Buyer/Operator is wholly responsible for providing laser safety training to all 
personnel designated to work on or around the laser system; liability is the sole 
responsibility of the Buyer/Operator. 

 The Operator must provide all personnel Personal Protective Equipment (PPE). 

 The Buyer/Operator is solely responsible for damages and or physical injuries resulting 
from incorrect use or failure of the product and/or to observe the safety guidelines 
provided herein.  

 The Buyer/Operator must ensure only authorized, fully trained individuals have access to 
the laser system and laser control area.  

 The Buyer/Operator adequately label and limit access to the laser system and laser 
control area.  

 The Buyer/Operator must post appropriate warning signs throughout laser control areas 
and related entryways. 

 The Equipment and Product Safety Act requires Manufacturers to inform operators and 
users of generally accepted laser operation guidelines and standards, as well as the 
Occupational Safety and Accident Prevention regulations. 

 The Manufacturer is not liable for damage or injuries resulting from incorrect 
implementation of the device or failure to observe the information contained herein.  

 In accordance with US Federal standards and guidelines for the safe use of lasers, 
including the American National Standards Institute (ANSI 136.1), Class 4 laser products 
must be manufactured to include specific engineering controls/safety features (See page 
15 for details). 
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AP P E N D I X  C  –  AD D I T I O N AL  R E S O U R C E S  

R e g u l a t o r y  
Ag e n c i e s  a n d  

S t a n d a r d s  
O r g a n i z a t i o n s  

 CDRH - Center for Devices and Radiological Health - An agency within the U.S. FDA 
which publishes and enforces legal requirements on lasers. 

 IEC - International Electrotechnical Commission - An organization that publishes 
international standards on electrical subjects. These are not laws, and the adoption 
and enforcement of IEC standards are at the discretion of individual nations. 

 ISO - International Standards Organization - An organization that is equivalent to 
the IEC, except that the ISO publishes international standards on non-electrical 
subjects. 

 CEN and CENELEC - European equivalents of ISO and IEC. CEN and CENELEC 
standards are typically European Norms (EN), and many are published in response 
to directives from the European Commission. 

 ANSI - American National Standards Institute - A U.S. organization that publishes 
standards for laser users. The ANSI Z136.1 general laser safety standard is not a 
law, but it forms the basis for state and OSHA requirements for the use of lasers. 
Other standards in the ANSI Z136 series are intended for specific applications. An 
ANSI B11 committee publishes standards for machine tool safety. 

 LIA - Laser Institute of America - An organization which provides laser safety 
information, including conferences, symposia, publications, and training.  

G e n e r a l  L a s e r  
S a f e t y  

S t a n d a r d s   

 21 CFR 1040, Laser Product Performance Standard, U.S. Center for Devices and 
Radiological Health (CDRH). Regulations that are mandatory for all laser products 
sold to end users in the United States.  

 IEC 60825-1, Safety of Laser Products - Part 1: Equipment classification, 
requirements, and user's guide. International Electrotechnical Commission (IEC). 
Published in 1993 and amended in 1997. This provides requirements for 
manufacturers that are similar to the CDRH laser regulations and user 
requirements that are similar to those in the ANSI Z136.1 laser safety standard.  

 EN60825-1, Safety of Laser Products - Part 1: Equipment classification, 
requirements, and user's guide. Cenelec. Published in 1994 and amended in 1996, 
and essentially identical to IEC 825-1. Available in English from the British 
Standards Institute (BSI) in London. 

S a f e  U s e  o f  
L a s e r s  

S t a n d a r d s   

 

 ANSI Z136.1, Standard for the safe use of lasers. The basic laser safety document 
for users of laser products, including manufacturing facilities.  

 ANSI Z136.2, Standard for the safe use of optical fiber communication systems 
utilizing laser diode and LED sources. A document that provides guidance for fiber 
communication system installers and users with exposure limits that based on the 
ANSI Z136.1 standard.  

 ANSI Z136.3, Standard for the Safe Use of Lasers in Health Care Facilities. A 
document that provides guidance for users of medical lasers with exposure limits 
that based on the ANSI Z136.1 standard.  
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I N D E X  

A 

AC Power, 21 
AC Power Distribution Wiring 

Diagram, 100 
AC Safety Circuit, 30, 59 
ACTIVE State, 30 
ALIGN State, 30 
alignment beam, 28 
American National Standards 

Institute, 101, 102 
Armed Indicator, 33, 47, 48, 50, 52, 

53, 54, 55 

B 

Basic Operation, 46 
Beam Stop or Attenuator, 15, 16 
British Standards Institute, 102 
Buyer, 94, 101 

C 

CDRH, 102 
Center for Devices and Radiological 

Health, 102 
Chill Plates, 32 
Class 3b laser, 28 
Class 4, 28, 33 
Class 4 laser products, 101 
Class 4 laser radiation, 31, 53 
Command Structure, 56 
commands and replies, 58 
Control Power Light, 23 
Coolant Isolation Panel, 32 
Coolant Lines, 32 
Coolant Requirements, 44 
Cooling Capacity, 44 
Cooling System, 38, 43, 44, 51 
Copyright, 2 
Customer Feedback Form, 105 

D 

Defeat Mechanisms, 25, 26 
defeatable interlock devices, 25 

E 

Electronics Enclosure, 23, 35, 37 
Emergency OFF Button, 23, 52, 53 
engineering controls, 15, 101 
Equipment and Product Safety Act, 

101 
Error Indicator, 33, 48 
European Commission, 101, 102 
External Interlock, 15 

F 

Fault Condition, 30 
FAULT State, 30 
Fiber Optic Cable, 31 
Fiber Over Temp Indicator, 24 
Fiber-Coupled Pearl Laser Diode 

Modules, 31 
filtration duct, 38 
Finished Machine, 94 

G 

General Laser Safety Standards, 102 
glossary of terms, 94 
GPS Control Power Switch, 23 
GPS Laser Power Switch, 48 

H 

Head Guards Open Indicator, 24 
HEPA Blower, 38 
HEPA Blower Duct Interface, 38 
HEPA filters, 38 
Host Control, 30 
Host Control State, 30 
Host Controller, 30, 39, 49, 50, 56, 

58, 59, 60, 61, 65, 66, 69 
Host Controller EMO, 50 
Hydraulic System, 45 

I 

IDLE State, 30 
IEC, 11, 101, 102 
IEC standards, 102 
Inlet pressure, 44 

Inspection, 94 
IntelliSync, 15, 28, 47, 48, 52, 53, 54, 

55, 90, 91 
IntelliSync Armed Indicator, 28 
IntelliSync Control Panel, 28, 47 
IntelliSync Key Switch, 28, 30, 50 
IntelliSync Power Indicator, 28 
interlock circuit, 28 
Interlock Device Indicators, 24, 55 
Interlock sensors, 25, 26 
International Electrotechnical 

Commission, 101, 102 
International Safety Regulations, 101 
International Standards 

Organization, 101, 102 
ISO, 101, 102 

L 

Laser Activation Warning System, 16 
Laser Armed / Emission Indicators, 

37 
Laser Diode Drive, 33 
Laser Diode Wire Harness, 32 
Laser Diode/Chill Plate Assembly, 32 
Laser Electronics Rack, 21, 43 
Laser Electronics Rack Physical 

Dimensions, 96 
laser emission, 28 
Laser Institute of America, 102 
Laser Power Button, 23, 48 
Laser Product Performance 

Standard, 102 
Laser Safety Labels, 17 
LDD Power Indicator, 33 
Leak Detected Indicator, 24 
Leak Detection System, 20, 34 
Leak Detector Relay, 34 
Leak Detector Relay Circuit, 34 
LIA, 102 
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liability, 10, 94, 101 
Line Beam System Block Diagram, 97 
Local Mode, 30 
low power laser beam, 12 

M 

Maintenance, 94 
Manufacturer, 94, 101 
Master Switch Control, 15 
MINIMUM Flow Rate, 44 

N 

NOMINAL Flow Rate, 44 
non-defeatable Protective Housing 

Interlocks, 26 
nPOWER | 7200 Laser Electronics 

Rack, 20 

O 

Occupational Safety and Accident 
Prevention, 101 

OMNIAIRE 600V HEPA Air Filtration 
System, 35, 38 

OMNIAIRE 600V Performance 
Specifications, 38 

Omron K7L-AT50 Liquid Leakage 
Sensor Amplifier, 34 

Operating Guidelines, 46 
Operating Modes, 30 
Operating States, 30 
Operator, 94, 101 
Optical Head, 15, 17, 37 
Optical Head Operating 

Temperatures, 36 
 
 
 

 
 
 
Optical Head Performance 

Specifications, 36 
Optical Head Physical Dimensions, 

95 
Optical Viewing System Safety, 16 
OSHA, 102 
Outlet Pressure, 44 

P 

Pearl Laser Diode, 31 
Pressure Drop, 44 
Pressure Regulator, 51 
proprietary information, 2 
protective covers, 13, 46 
Protective Housing, 15 
Protective Housing Interlock, 15 
Protective Housing Interlocks, 25, 26 
Pulse / Emission Optical Ports, 37 

R 

Rack EMO, 49 
Rack Guard Interlock Faults, 25 
Rack Guard Interlocks, 23 
Rack Guard Interlocks Key Switch, 23 
Rack Guards Open Indicator, 24 
Regulating Coolant Flow Pressure, 51 
Regulatory Agencies And Standards 

Organizations, 102 
Remote Interlock Connector, 15, 16 
Remote Mode, 30 
Reply Structure, 57 
Revision History, 10 

S 

SAFE State, 30 
Safe use of Lasers Standards, 102 
 
 

 
 
 
safety faults, 27 
Safety of Laser Products, 101, 102 
Safety of Machinery - Laser 

Processing Machines - Safety 
Requirements, 101 

Service, 9, 94 
Shutting Down the Line Beam 

System, 49 
Software Commands, 56 
Standard for the safe use of lasers, 

102 
Standard for the safe use of optical 

fiber communication systems 
utilizing laser diode and LED 
sources, 102 

Starting Up the Line Beam System, 
47 

Swagelok, 44 
Symbols, 11 

T 

Temperature, 44 
Trademarks, 2 
Troubleshooting Interlock Device 

Faults, 27 

U 

Unfinished Machine, 94 
Us Federal Safety Regulations, 101 
USB/Ethernet Communications, 37 

V 

VDC Power Port, 37 

W 

warranty, 9 
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C U S T O M E R  
F E E D B AC K  

F O R M        

Please use this Customer Feedback Form to submit your comments and suggestions 
and/or to report any errors or omissions. Send to: 

 

nLIGHT Photonics Corporation 
Attention: Technical Publications Department 

5408 NE 88th Street, Building E 
Vancouver, WA 98665, USA 

 
Tel:   360-566-4460 
Fax:  360-546-1960 

 

 Please rate this document: 

 

□  Excellent                       □  Adequate                     □  Needs Improvement 

 

 Your comments and/or suggestions regarding this document are greatly appreciated. 

  

  

  

  

  

  

  

  

  

  

 


