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® Cosmic microwave background radiation
® Trapped electrons

" Electron

® Proton

° Van Allen Radiation Belt

0 Ultraviolet (UV)

1 X-rays

12 Alpha particle

3 Silicon
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! Micro-Electro-Mechanical Systems (MEMS)
2 MEMS switch

% Accelerometer

* Micro-machined gyroscopes



NIEL (MeV cm2/k)

—— 1 MeV =430V 10 MeV —— 60 eV

10°

10°F

].OL: . ! -+

0 10° 100 100 100 19t gp°

(um) 338 3ac

Oligs sf 5531 olo Caws jI il abuly oy p ) JSB
[8] e 33 9592 o9 3 395 9 (NIEL)

gl juigy —V-1-Y

iz Sy 4 G Jeall Sl a8, e 5l 65 ke
IS ) sica Gig S 0y g 4 s Caleg 5 eaS
Ok ST sl Sy VA LS Sl oy 3l (Y
s S5 sl b o s Lig Sl il s (SIO )
Wyed (2lle) Sobl daoyis g Loy 2SIl ol oo Sglie
aiilys o b oyam ams o il | (oS mle o)
—05eeST Glroass gile jo oolidl plo &y glaali 4 oS
a5 wigs (SINy) sSbrmsis «SIO ) Sl
9500 S o oKiwd gux oS A e
oAl ge & e Olieisn (6551 Gl sl (SeilSes Sl
ao)ls fles (oSl plose 1y wsdee Sopsdl b
A i ol A g wes S5 ) laosk g g Sl

LIV g0 0 cail olfws 5, 2 Oliss g

N BN IS SYEE AN S

2 Electron-Hole Pair (EHP)
2 Insulators
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¥ Photon

15 Mechanism

1 Jonizing

¥ Non-lonizing Energy Loss (NIEL)
18 Bulk Damage

19 Displacement damage
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2 p_N junctions

% Emperature

2 Bipolar Junction Transistor (BJT)

% Field-Effect Transistor (FET)

% Metal-Oxide—Semiconductor Field-Effect Transistor
(MOSFET)

% Dose

% Young's modulus

® Intensifiers
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* Metal insulator semiconductor
% Atomic Layer Deposition (ALD)
% Low Pressure Chemical Vapor Deposition (LPCVD)
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% Calibration

*! Yield Strength

% Radio Frequency (RF) switch
% Electrostatic
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