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The PL SEE Desk Reference is Now Available

• Distribution A: Approved for public release
• Sponsored by DTRA and NEPP
• Available from:

• DTIC Website (URL TBD)
• Via email distribution, upon request
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Why a PL SEE Test Guideline Document?

• Existing literature on PL SEE is extensive, but is not focused 
on practical concerns
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Why a PL SEE Guideline Document?

• 2019 NSREC Short Course
• “Laser-Based Testing for Single-Event Effects”

• SERESSA Course (multiple years)
• “Fundamentals of the Pulsed-Laser Technique for Single-

Event Effects Testing”, Springer Chapter, 2007
• “Characteristics and Applications of Pulsed Laser-Induced 

Single-Event Effects”, Springer Chapter, 2019
• TNS 2013 Review Article

• “Pulsed Laser Testing for Single-Event Effects Investigations” 
• 30+ years of publications

Existing Resources
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Why a PL SEE Test Guideline Document?

• Existing literature on PL SEE is extensive, but is not focused 
on practical concerns

• GOAL: To provide the reader guidance in test conception, 
development, and execution, resulting in enhanced data 
acquisition and efficient use of facility time. It’s about “how” 
to think about and execute a PL SEE test.

• This is not a formal test method
• Target audience is PL SEE users, not facilities
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The PL SEE Desk Reference

CHAPTER 1 PURPOSE AND SCOPE

This Pulsed-Laser Single-Event Effects (PL SEE) Desk Reference is intended to provide practical guidance to assist in planning for PL SEE
test campaigns. This guidelines document will provide the reader with guidance in both test development and execution, resulting in
enhanced efficiency and use of facility time, while providing insights into avoiding common mistakes and pitfalls.

This document is intended for scientists and engineers planning for, or considering, future PL SEE test campaigns. The target audience
includes both novice and experienced radiation scientists, radiation engineers, test engineers, program managers, and students. It is
particularly well suited for those with some particle beam SEE testing experience because the differences between heavy-ion and PL
test approaches are noted frequently.

This desk reference is focused on test methodologies, that is, how to test, rather than SEE mechanisms. The document discusses both
the capabilities and limitations of the PL SEE approach, including suggestions as to when, or if, PL SEE testing is appropriate. The
important components of a PL SEE test setup are described, with guidelines on the appropriate choice of laser parameters for testing
specific types of devices. Detailed discussions on device preparation and board design are provided.

These guidelines are intended for PL SEE users, rather than operators, or those wishing to design or build a PL SEE system; such details
are beyond the scope of this document. A similar comment applies to such topics as PL SEE modeling, dosimetry, data analysis, and
laser-ion correlation. However, this document will provide the reader with an extensive list of references for these more in-depth
subjects, as well as the specific topics covered herein.
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The PL SEE Desk Reference

2.4 Target Applications for PL SEE 
• Basic Mechanisms in Transistors and Simple Devices. 

• SEU/SET Mechanisms in Circuits.   

• RHBD/RHBP Evaluation/Validation.  

• ASET Screening. SEL Screening.  

• Pre-Accelerator Test Setup Verification and Optimization.

• Post-Accelerator Testing.

• Complex Circuit Evaluation.
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Chapter 4: PL SEE System and Parameters

Figure 4.1. Photograph of a typical PL SEE microscope setup (left) and schematic detailing the laser beam delivery, 
parameter controllers and monitors, and microscope (right). BS – beamsplitter.
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• Pulse energy
• Wavelength

• Single-photon absorption (SPA)
• Two-photon absorption (TPA)
• Wavelength/penetration depth 

• Focusing optics, spot size, beam 
propagation

• Pulse width
• Stage parameters: range, resolution and 

mechanical stability

• How to select the appropriate approach for 
various mechanisms, technologies, and 
part type

• Practical impact of objective and spot size 
on SEE mechanism

• Test planning considerations –
mechanical, board size, board layout, DUT 
orientation, exclusion zones, adapting 
evaluation cards, etc.

Desk reference will answer:

Chapter 4: PL SEE System and Parameters

The PL SEE Desk Reference
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Chapter 5: DUT Considerations
5.1 Semiconductor Materials Considerations .................................................................................... 40

5.1.1 Semiconductor Materials .................................................................................................... 40
5.1.2 Doping Consequences and Processing Modifications ........................................................ 41

5.2 Optical Access ............................................................................................................................... 42
5.2.1 Considerations for Top-side or Back-side Testing ................................................................ 42

5.3 Packaging Scenarios and De-Processing Techniques .................................................................... 44
5.3.1 Wire-Bonded Parts ............................................................................................................... 45
5.3.2 Flip-Chip Components .......................................................................................................... 49
5.3.3 Bare Die ................................................................................................................................ 49
5.3.4 General Comments .............................................................................................................. 50

5.4 Relevant Considerations for DUT Preparation................................................................................51

Figure 5.6. De-lidded TO-style metal can 
package.

Figure 5.5. Fully de-lidded ceramic 
cavity showing the exposed die and 
wirebonds.
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Chapter 6 Practical Guidance – Example Case 
Studies

1. Single-Event Latchup (SEL)

2. Single-Event Upset (SEU)

3. Single-Event Functional Interrupt (SEFI)

4. Analog Single-Event Transient (ASET)

5. Digital Single-Event Transient (DSET)

6. Transient Charge Collection for Basic Mechanisms Studies

7. Single-Even Burnout (SEB)

The PL SEE Desk Reference
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Chapter 6
For Each Phenomenon:
Subsections:
General Definition
Specific Goals
General Experimental Procedure
Data Acquisition and Equipment Considerations
Measurement Challenges
Example Case Studies

The PL SEE Desk Reference
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Now Available!

Conclusion
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