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A Nuclear Event Detectors Fabrication and Verification
for Detection of a Transient Radiation
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Abstract - In this paper, proposed NED(nuclear event detectors) for detection of a transient radiation. Nuclear event
detector was blocked of power temporary for defence of critical damage at a electric device when a induced transient
radiation. Conventional NED consist of BJT, resistors and capacitors. The NED supply voltage of 5V and MCM(Multi
Chip Module) structures. The proposed NED were designed for low supply voltage using 0.18um CMOS process. The
response time of proposed NED was 34.8ns. In addition, pulse radiation experiments using a electron beam accelerator,

the output signal has occurred.

Key Words : CMOS, Modeling, TCAD, Latch-up, Transient radiation effects (TRE)
.4 B Z1Eel  #WEZL HEVIE BV HYddA A
MCM(Multi-Chip Module)@ A Z¥o] 37} & w30
a Al wAes Ba gAAe] CMOS Aol AE girh B =RoA: 018um CMOS FAL o &3ke] 1.8V
W A/ Aol AAE] ojsrt MAEa o] std Aol A B2 5 gl HANE 14548 =25 4
A2 AF2 QA7bE wpoloj x| we}l o] Fstm HAxpaz} Asta AAs 22 A Fete] LyE Zo|ua}l s}
o] ol PIFg 7 Hr) o3E AAY HFL I B eRol AL g . DAqAE 7|Ee -
o ol E WIATIE A dAeld 3= R 74 2 AZ7] D Aokt BANE udAE 2o gEA
AtelE] 2H S B AlA dfA-H3 22 AP oF/E Awsla MAdAE AZ9 A7) AA3z Az 33
HAARH-2]. 2 A7 546 gsA e VAN B
"2 AP o2 Qg Hdaaze] oFAs wAsta A A Axte] gald Astn VA3dAE Z22s w=g
AanA7y B E A T 98 BagA S 7 E8
AENZE 298 & gt 27 Fas) o] F2E 9
Tk AE7)[3]8 e AAek NEAE 27 Ao 2. S Eu HET| MA
gttt A= PIN tho]l =2 Ag3stm Aol %7] 3
Aol E R FAgrr st IAE s el 7] AR AEL AE7)e AAE A /12 T L [
22 dolid #AEAss et AE205E o &3d 7] 32E BAstn EAA%E =2 0.18um CMOS ¥4
of AAazte] HAE Adste] AR BAAE AE o olgsle] AMNEM AZ/Z NAse] AAST A B o
WA 4 A Ao 2859

*

Dept. of Electronic Engineering, Chonbuk National
University, Korea.

Dept. of Nuclear Convergence Technology Development
Korea Atomic Energy Research Institute, Korea

#%  Dept, of
Engineering Education, Chungnam National University,

Electric, Electronics & Communication
Korea

#x% Dept. of Nuclear Convergence Technology Development
Korea Atomic Energy Research Institute, Korea

§ Dept. Electrical Engineering, Republic of Korea Naval
Academy, Korea

¥ Corresponding Author : Dept. of Electronic Engineering,
Chonbuk National University, Korea.

E-mail : shcho@jbnu.ac.kr
Received : January 15, 2013; Accepted : April 16, 2013

a9 18 J1EY AFW AE7] BF tolojag & no]

Zoh 71E9 AFW 4E7)9 AALE PIN tholoEo]

A velojaE vbsla WAWAA QM wAR %

AFE A%S ol §3te] Agoz W@ AC NIV

Swel FE/2 Add svd FE/E gPAsst
= ]

639



HM7|1Es=gX 62 55 20134 58

2] 2 RC Time €

T mer HE | TV
i HsXEglz 1
ve i e T g
| i iVH |ED

SENSOR | TIMER | VL
| GIRCUIT I’;—’lAMPL'F'ER > cirour | 1

R lcw
v i
i LATCH NEF
CIRCUIT [:; |

a7 1 7|Ee #EL HET| 25ctolofa

Fig. 1 Existing nuclear event detector block diagram
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Fig. 2 Proposed nuclear event detector simulation results
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Fig. 5 Electrical properties of nuclear event detectors
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Fig. 7 Nuclear event detector test result
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