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Brief Introduction of
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SEE Test Capablllty of SEELab
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Leading Single-Event Effects Laser Testing in China

» 7 full-time staffs involved in laser facility development, test
methods and techniques study, and test service

» 3 self-setupped laser facilities of nano-, pico-, and femo-
seconds duration, with 1064nm and 260-2600nm wavelength

» Provide ~1000 hours test for over 30 organizations, for all of
Chinese RadHard device manufacturers
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Nsse SEE Test Capability of SEELab

Leading Single-Event Effects Laser
Testing in China

LET/(MeV.cm’/mg)

» Quickly pre-evaluation SEE sensitivity,
and probing weak point for device L
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Typical SEE Tests
Using Laser Facility
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Nsse
l. Test for RadHard device manufacture

> SEE Sensitivity Pre-evaluation
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> SEE Sensitivity Pre-evaluation
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» SEE Propagation in Complex Components
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Nsse.
II. Test for electronic instrument development

> In-orbit instruments failure diagnose and mitigation
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 In 48hours, failure phenomenon observed in ground experiment
e Failure mechanism disclosed for several instruments

e [n-orbit countermeasures validated by laser test
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> Circuit system design for SEE sensitive devices
SEL tolerant design for TDC-GP1 in CE-3 satellite
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> Circuit system design for SEE sensitive devices
COTS ADC AD7476 onboard DAMPE satellite

Spectrun Spictra
19].4- " 15-
[

o '"Normal Output| * Output during SEL
5 - / \ i
Q -]
[} Eﬂ-

5.0 J \ :

s
135- 0. ‘ |
1618 1650 1675 1600 MRS 1650 1615 100 WS M0 LTS [0 D5 T 0O S TS0 1000 150 (SN0 IS0 A0 20 0 P 0 SO 00 N 40 €50 450 %) S
Spectrm, A HN

181.8- |

150.0- n
‘, Output after 1000

ElUU.D- H ° e _ °

: Times SEL mitigations

0.0- H

U'Dl I I | | J ILl I | I I | I I | ‘

1435.0 1450.0° 14600 1470.0 1480.00 14900 1500.0 1510.0 15200 1530.0 154000 1550.00 1560 01567.T
L BTN

- Laser energy 160pJ ( LET=9) , ignite -~ RE
SEU , EDAC valid ; |

 Laser energy 500pJ ( LET=23.5) ,
ignite SEU & MBU ; EDAC valid for

SEU , invalid for I\/IBU CY7C1061DV33 SRAM onboard COTS satellite
¥ & 4 5 iz BR=ERZduM

National Space Science Center, CAS



Nsse

Ol. Test for fundamental research
> SET ant its Propagation
:
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» SEURSET of 65nm Flip Flop and Inverter
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> Influence factors for 65nm D-FF SEU
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» Original SEE current transient investigation
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Conclusions and Prospect
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» Pulsed laser is really powerful SEE testing tool for
device manufacture, onboard instrument development,
fundamental research, and relevant education

» There are still many challenge for the development of
laser facility, test technique and method

» There will be more and more demands for the laser

facility and test service

» SEELab hope collaborate with different organizations
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Thanks your attention!
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