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Laser System Design Pitfall Checklist

Ensure your laser system's success by verifying each critical design aspect

PRE-DESIGN SPECIFICATIONS

Validate fundamental requirements before detailed design begins

O Application requirements & KPlIs clearly defined

O Wavelength/material interaction verified

O Beam quality (M?) and spot size requirements calculated
[0 Power stability and noise thresholds set

O Laser safety classification (IEC 60825-1) determined

OPTICAL SYSTEM DESIGN

Verify optical path and component selection

« Wavelength Selection
O Absorption spectrum of target material analyzed
O Detection/sensor compatibility confirmed
I Atmospheric transmission window considered
O Safety eyewear and interlock requirements reviewed

« Beam Delivery & Alignment

Kinematic mounts specified for critical optics

Optical path modeled in ray-tracing software

Correct coatings applied for wavelength & power level
Reflective optics chosen for high-power beam paths
Beam expansion/collimation addressed
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« Beam Quality & Focus
O M2 verified with manufacturer data
0 Spot size & depth of focus calculated
O Thermal lensing considered in design
O Beam profiling method specified

« Optical Coatings
O Specified for wavelength
O Specified for Power
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THERMAL MAMNAGEMENT

Confirm adequate cooling for all heat-generating components.

« Laser Source Cooling
0 Component heat loads calculated
O Chiller capacity, stability (+0.1°C), and flow specs confirmed
O Coolant compatibility reviewed

e Optical Component Cooling
OO0 High-power optics designed for active cooling
O Thermally stable materials (copper, Invar) used
O Low-absorption coatings specified throughout path

ELECTRONICS & CONTROLS

Validate power, control, and integration systems.

« Power Supply
O Ripple/noise below threshold
O Line & load regulation verified
O Soft-start protection included
[0 Transient response time adequate

« Control System Integration

Communication protocol (Ethernet, CAT, Profinet, etc.) defined
Hardware triggers in place for sub-ms timing tasks

Clear APl/library provided for integration

Opto-isolation used for I/O

Ground loop prevention designed in
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MECHANICAL & STRUCTURAL DESIGN

Ensure vibration stability and serviceability

e Vibration & Stability
O Structural FEA performed; natural frequency analyzed
O Kinematic mounting principles applied
[0 Passive/active vibration isolation specified
0 Acoustic noise sources isolated

« Serviceability & Maintenance

Modular sub-assemblies designed

Easy access to frequently serviced components
Captive fasteners used

Alignment aids (HeNe, CCD profiler) integrated
No “full teardown” required for basic service
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SAFETY & COMPLIANCE

Verify regulatory requirements and user protection

e Regulatory Compliance
O IEC 60825-1 hazard analysis complete
O Classification documented & labeled
[0 Redundant interlocks on all access panels
O Protective housings & beam stops included
0 E-stop circuits implemented

« Documentation
O Risk assessment in technical file
O Safety rationale documented
O Test procedures for compliance defined
O Standard operating procedures (SOPs)

Pre-Prototype Validation
Pre-prototype sign-off checklist

Thermal simulations complete; hot spots mitigated

Optical path verified with ray-tracing software (Zemax/Optical CAD)
BOM cross-checked for compatibility

Mechanical, optical, and electronic interfaces validated
Maintenance workflow documented

Final safety review completed
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SIGN-OFF AUTHORITY

Design Lead: Date:

Systems Engineer: Date:

Safety Officer: Date:

Need Professional Design Review?
Our engineering team specializes in laser system optimization and risk mitigation.

& info@photonicsdynamics.com
@ www.photonicsdynamics.com
S +1(512) 920-2652

PD-20251003-TN001 © 2025 Photonics Dynamics | www.photonicsdynamics.com



https://mailto:contact@photonicsdynamics.com/
https://mailto:contact@photonicsdynamics.com/
https://www.photonicsdynamics.com/
https://www.photonicsdynamics.com/

