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Laser Protection Strategies

4-Tier Laser Protection Strategy

LEVEL Description Damage mechanism

I Instrumentation (Current source,
Temperature controller)

Over-current, overheating, power
line surges and spikes (transients)

II System setup (Cables and mounts,
Proper grounding, Shielding)

Radiated electrical transients

III Lab environment, Power line
conditioning, Other instruments

Severe fast transients

IV Laser packaging, Handling, and
Human contact

Electrostatic discharge (ESD),
Foreign-matter contamination



LEVEL I
Laser Control Instrumentation



Current Sources

Shorting Output



Slow-Start

Current Limit

Over Voltage Protection



Power Line Transient Suppression



Constant Power Operation

Choosing a Laser Diode Driver



Temperature Controllers

Figure 7. Possible confi gurations used to connect laser diodes and photodiodes to an ILX Lightwave 

precision current source or controller.



Figure 8. Laser lifetimes decrease dramatically with

higher operating temperatures. Relative lifetimes are ref-

erenced to 70 C. (Ref. 22)



LEVEL II
System Setup 
(Mounting, Cables, and Grounding)

Overview of Recommendations — Level I
�

�

�

�



Grounding

Grounding Terminology



Grounding Considerations

Figure 9. Typical noise path. All three elements are

necessary to produce a problem.



What is a “Ground loop”?



Laser Mounts

* A quick way to test your high-frequency ground 
is to place your hand on the earth ground at vari-
ous points along the ground path. If there is little
or no change in the system operation, you can
assume that the high-frequency ground in suffi -
cient. If touching the ground causes a change (i.e.,
increased noise), your high-frequency grounding 
system could be improved.

Figure 10a. Schematic of a poor system setup. Note the 

large ground loop formed by the laser instrument and 

oscilloscope.

Figure 10b. Ideal system setup with isolated laser. Ground

loops have been eliminated.



Figure 11. Fiber-pigtailed dual-in-line (left) and window-

can laser packages are commonly used.



Cabling & Shielding

Loose Connections

Twisted Pair Cable

Cable Shielding



ILX Lightwave Cables

Figure 12. System shielding represented with the “bar-

bell” model. Breaks in the shield may allow transients to 

“leak.” (Refs. 10, 11)



LEVEL III
Lab Environment

Overview of Recommendations — Level II
�

�

�



Electrical Fast Transients

Radiated Transients



Radiated Transients: 
How are They Coupled?



AC Power Line Isolation

Even seemingly innocent lab equipment such as bench power supplies and other lasers can generate high levels of EMI.

Take appropriate precautions.



LEVEL IV
Handling & Human Contact

Electrostatic Discharge

Overview of Recommendations — Level III
�

�

�



Proper discipline in following an ESD con-
trol program cannot be understated.  A 
static-free environment is mandatory.  

1. 

2. 

3. 

Figure 13. Forward L/I Characteristics of InGaAsP laser 

after reverse-biased ESD stressing at various voltages.

Note the abrupt onset of failure at 1400 V. (Ref. 7)



4.

Other Handling Precautions Figure 14. Anti-static gloves or fi nger cots should be worn

when handling laser diodes. Do not touch the facet of 

open heatsink lasers. (Ref. 2)



Summary
LEVEL I Drive Instrumentation
�

�

� 

� 

LEVEL II System Setup 
� 

Overview of Recommendations — Level IV
�

�

�



LEVEL I Drive Instrumentation
�

�

�

�

LEVEL II System Setup
�

�

�

LEVEL III Lab Environment
�

�

�

LEVEL IV Handling & ESD Protection 
�

�

�

Laser Protection Checklist
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For more information about temperature control, request the following ILX Lightwave Applications Notes:



The following publications are available for download on at www.ilxlightwave.com.

White Papers  
• A Standard for Measuring Transient Suppression of Laser Diode   
 Drivers
• Degree of Polarization vs. Poincaré Sphere Coverage
• Improving Splice Loss Measurement Repeatability  

Technical Notes  
• Attenuation Accuracy in the 7900 Fiber Optic Test System
• Automatic Wavelength Compensation of Photodiode Power 
 Measurements Using the OMM-6810B Optical Multimeter
• Bandwidth of OMM-6810B Optical Multimeter Analog Output 
• Broadband Noise Measurements for Laser Diode Current Sources  
• Clamping Limit of a LDX-3525 Precision Current Source 
• Control Capability of the LDC-3916371 Fine Temperature Resolution 
 Module 
• Current Draw of the LDC-3926 16-Channel High Power Laser Diode 
 Controller 
• Determining the Polarization Dependent Response of the FPM-8210
 Power Meter 
• Four-Wire TEC Voltage Measurement with the LDT-5900 Series 
 Temperature Controllers
• Guide to Selecting a Bias-T Laser Diode Mount 
• High Power Linearity of the OMM-6810B and OMH-6780/6790/
 6795B Detector Heads 
• Large-Signal Frequency Response of the 3916338 Current Source 
 Module 
• Laser Wavelength Measuring Using a Colored Glass Filter  
• Long-Term Output Drift of a LDX-3620 Ultra Low-Noise Laser Diode 
 Current Source
• Long-Term Output Stability of a LDX-3525 Precision Current Source 
• Long-Term Stability of an MPS-8033/55 ASE Source
• LRS-9424 Heat Sink Temperature Stability When Chamber Door 
 Opens 
• Measurement of 4-Wire Voltage Sense on an LDC-3916 Laser 
 Diode Controller 
• Measuring the Power and Wavelength of Pulsed Sources Using the 
 OMM-6810B Optical Mutlimeter 
• Measuring the Sensitivity of the OMH-6709B Optical Measurement 
 Head 
• Measuring the Wavelength of Noisy Sources Using the OMM-6810B 
 Optical Multimeter 
• Output Current Accuracy of a LDX-3525 Precision Current Source 
• Pin Assignment for CC-305 and CC-505 Cables 
• Power and Wavelength Stability of the 79800 DFB Source Module  
• Power and Wavelength Stability of the MPS-8000 Series Fiber Optic 
 Sources
• Repeatability of Wavelength and Power Measurements Using the 
 OMM-6810B Optical Multimeter 
• Stability of the OMM-6810B Optical Multimeter and OMH-6727B 
 InGaAs Power/Wavehead 
• Switching Transient of the 79800D Optical Source Shutter 
• Temperature Controlled Mini-DIL Mount 
• Temperature Stability Using the LDT-5948 
• Thermal Performance of an LDM-4616 Laser Diode Mount  
• Triboelectric Effects in High Precision Temperature Measurements 
• Tuning the LDP-3840 for Optimum Pulse Response 
• Typical Long-Term Temperature Stability of a LDT-5412 Low-Cost 
 TEC
• Typical Long-Term Temperature Stability of a LDT-5525 TEC

• Typical Output Drift of a LDX-3412 Loc-Cost Precision Current 
  Source 
• Typical Output Noise of a LDX-3412 Precision Current Source 

• Typical Output Stability of the LDC-3724B 
• Typical Output Stability of a LDX-3100 Board-Level Current Source 
• Typical Pulse Overshoot of the LDP-3840/03 Precision Pulse 
  Current Source  
• Typical Temperature Stability of a LDT-5412 Low-Cost Temperature 
  Controller  
• Using Three-Wire RTDs with the LDT-5900 Series Temperature 
  Controllers
• Voltage Drop Across High Current Laser Interconnect Cable
• Voltage Drop Across High Current TEC Interconnect Cable
• Voltage Limit Protection of an LDC-3916 Laser Diode Controller
• Wavelength Accuracy of the 79800 DFB Source Module 

Application Notes  
• App Note 1: Controlling Temperatures of Diode Lasers and 
  Detectors Thermoelectrically

• App Note 2: Selecting and Using Thermistors for Temperature 
  Control 

• App Note 3: Protecting Your Laser Diode 

• App Note 4: Thermistor Calibration and the Steinhart-Hart Equation  

• App Note 5: An Overview of Laser Diode Characteristics 

• App Note 6: Choosing the Right Laser Diode Mount for Your 
  Application 

• App Note 8: Mode Hopping in Semiconductor Lasers  

• App Note 10: Optimize Testing for Threshold Calculation 
  Repeatability 

• App Note 11: Pulsing a Laser Diode 

• App Note 12: The Differences between Threshold Current 
  Calculation Methods 

• App Note 13: Testing Bond Quality by Measuring Thermal 
  Resistance of Laser Diodes 

• App Note 14: Optimizing TEC Drive Current 

• App Note 17: AD590 and LM335 Sensor Calibration 

• App Note 18: Basic Test Methods for Passive Fiber Optic 
  Components 

• App Note 20: PID Control Loops in Thermoelectric Temperature 
  Controllers 

• App Note 21: High Performance Temperature Control in Laser Diode 
  Test Applications



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
For application assistance or additional information on our products or 
services you can contact us at: 
 

ILX Lightwave Corporation 
PO Box 6310, Bozeman, MT  59771-6310 

Phone: 406-556-2481 � 800-459-9459 � Fax: 406-586-9405 
Email: sales@ilxlightwave.com 

 
To obtain contact information for our international distributors and product 
repair centers or for fast access to product information, technical support, 
LabVIEW� drivers, and our comprehensive library of technical and 
application information, visit our website at: 
 

www.ilxlightwave.com 
 
 

 
 
 

Copyright � 2001 ILX Lightwave Corporation, All Rights Reserved Rev01.050101 


