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 We have 2 prototypes
● Many investigations done

● Helped us for beamtime-preparation

Benefit for others?

1) Aim of presentation & Part of current project
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 We have 2 prototypes
● Many investigations done

● Helped us for beamtime-preparation

Benefit for others?

→ Optimize setup for easier use

● More robust prototype
● Improve usability
● Find common interfaces (e.g. GSI Microprobe)
● Find furter use-cases & helpful extensions

1) Aim of presentation & Part of current project
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Single Event Latchup

H. Puchner, R. Kapre, S. Sharifzadeh, J. Majjiga, R. Chao, D. Radaelli, and S. Wong,  
“Elimination of Single Event Latchup in 90nm SRAM Technologies”, March 2006

1) Basics – Our Use-cases
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V. Ferlet-Cavrois, P. Paillet, D. McMorrow, N. Fel, J. Baggio, S. Girard, O. Du-
hamel, J. S. Melinger, M. Gaillardin, J. R. Schwank, P. E. Dodd, M. R. Shaney-
felt, and J. A. Felix, „New insights into single event transient propagation in 
chains of inverters evidence for propagation-induced pulse broadening“, Dec 
2007.

Single Event Transient

1) Basics – Our Use-cases
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&  Single Event Upset

M. Lacruche, N. Borrel, C. Champeix, C. Roscian, A. Saraanos, J. Rigaud,
J. Dutertre, and E. Kussener, „Laser fault injection into SRAM cells: 
Picosecond versus nanosecond pulses“, July 2015

V. Ferlet-Cavrois, P. Paillet, D. McMorrow, N. Fel, J. Baggio, S. Girard, O. Du-
hamel, J. S. Melinger, M. Gaillardin, J. R. Schwank, P. E. Dodd, M. R. Shaney-
felt, and J. A. Felix, „New insights into single event transient propagation in 
chains of inverters evidence for propagation-induced pulse broadening“, Dec 
2007.

Single Event Transient

1) Basics – Our Use-cases
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GSI UNILAC

 2) Generation of Single-Event-Effects



Dr.-Ing. Hannes Zöllner

10

GSI UNILAC PULSYS

 2) Generation of Single-Event-Effects
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GSI UNILAC PULSYS DVD Laser Tag Module

 2) Generation of Single-Event-Effects
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DVD-Writer as Pulse-Laser-Source

 2) Generation of Single-Event-Effects
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Optical Pick-up unit
of a DVD-writer

Linear stage

Electronics

DUT

 2) Generation of Single-Event-Effects
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 2) Laser-Test-Setup
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Gold-ions 
( 6,1MeV/u @ GSI-Microprobe)

Laser-scan (3 stripes)
With SEL-Threshold (0-1nJ)

 3) Results – Ion-Comparisson (ATtiny20-Microcontroller)

Special spots could be verified 

Flash löschen

SEL Zerstörung 

200µm
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Bit reset

Bit set

3) Results – Single Event Upsets (MSP430-Microcontroller)
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 White – Latchup-regions          

@1064nm (FKIE-Euskirchen)
 Coloured – Latchup-regions      

@650nm (DLTM)

 3) Results – Different energy-distribution
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Setup for Accellerator-Measurements:

3) Results - Power-Transistors
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Setup for Accellerator-Measurements:

3) Results - Power-Transistors
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Test & optimize test-setup:

DUT
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3) Results – Power-Transistors
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Probe Location Drain-Source voltage at 

breakdown

Laser energy at 

breakdown

Drain current after 

breakdown

Gate current after 

breakdown

R16 Source contact 600V 330 pJ 0,11 mA 0,34 µA

R15 Source contact 575V 680 pJ 0,15 mA 10 pA

R12 Gate 575V 1300 pJ 0,14 mA 10 pA

R18 Channel 600V 1000 pJ 0,14 mA 10 pA

R17 Channel 600V 680 pJ 0,14 mA 32 µA

R2 Channel 575 V 680 pJ 0,14 mA 10 pA

3) Results – Power-Transistors
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Signal-path has slow low-pass-filter
→ Modification for RF-Measurements

3) Results – Power-Transistors

Simplified circuit-diagram
for leakage current & 
time-resolved pulses
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● 650nm/780nm wavelength → low 

penetration-depth (few µm)

● Diode-Laser → long pulse-width (ns)

● Metallization on wafers limits access

4) Features of DLTM
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● 650nm/780nm wavelength → low 

penetration-depth (few µm)

● Diode-Laser → long pulse-width (ns)

● Metallization on wafers limits access

● Class-1-Laser → No special safety 
necessary - Usable nearly everywhere

 Preparation of Beam-times
 For iterative investigations
 Teaching of SEE

● Laser-scanning-microscope included
 Auto-focus and permanent Beam-

control
 Measurement of reflectivity at every 

pulse

4) Features of DLTM
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5) Outlook: Unified Control Interface?

DLTM
Laser Tests GSI

Ion Microprobe

Shared Control GUI
● Consistent user interface logic
● Reduced training effort
● Standardized measurement procedure

???
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FKZ 50PS2502

Questions?
Wishes?

Unless your brain has suffered a latch-up
due to information overload,
you may ask questions now.
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