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ABSTRACT

In this study, we carried out transient radiation experiments for identify failure situation by a
transient radiation effect on DC/DC converter device due to high energy ionizing radiation pulse
induced to electronic device. This experiments were carried out using a 60 MeV electron beam
pulse of the LINAC(Linear Accelerator) facility in the Pohang Accelerator Laboratory. In this
experiment, we has found that the latch-up phenomena could be checked in more than
1.0x10°rad(si)/sec condition.

7IH =

Pulsed Gamma-ray, Latch-up, TREE(Transient Radiation Effect on Electronic device), DC/DC Converter

.M B of WA 7 o]Z et APH HA-HEF A

(EHP : electron hole pair)ell ¢J3a}e] AU Fof

'ui:l',:_ 1y /\] Hol—%gl}\_:: HO]—}\]'ﬁ% Oahﬂ';ﬁlgi 71:}‘:}' /Kg/HE] -‘/]' Tr(photo Current)“‘ /‘g/H Oo]:Oﬂ [q—ﬂ—
%% AH(fast neutron), A 22 AT Q= EWAAEHZ TR )
W oguhdel 49 SRR W mi GebAs ALY E9-3EFipFop)st o
7R S dprompt nudear 5l Stemry Ol A3 ok
radiation) ¥ 2xF AFEE Tt WEHE A wWIAyE gooez Zgd S gyl w3
Arpd o Ay AAANAES P cMosAIG e Aol AS- CMOST AN A A

“:
0
o)
3
5 o
5
IS
=
=
kl

AAR-E A B S22 oejdh WA &l @ A pn-pnTRAlAY A @ #AS
=EHE A E}%h‘f& Jelo] FddE FET  slom olate] e Apzel £AS
T olth WAl o gk Hatazte] I A 5 gu12]. weEld B el o]dd 3=
% o] 23l ZFa(Total Ionizing Dose Effect)®}  wpApAo o3t ﬁx}l‘%%ix}J | EAs 97}
CHAoR 5 AR WA weEHe A ey] @ AzsuTEed g A7 Qo=
T AEg = e J%E**%k%ETJr(Transient AA FERELAZ ALLEH o] X = TPS54315
radiation effect) =& 4 JATH1][2]. °l21g (DC/DC Converter)ol] gt Z}=rALAd 3]s &4
ANFLe Az WAHel ZAEC] mek 8 selga EAle] WAL AARS Hohe]
MHEA A S TS SIOPEA Y] o] 23 A oe A=AeS Zas )

- 719 —



A ARFAE 2012 FAET L)

ATl E AAl AFGEel A BEy
vkl E AdHow Bos) 2
7} AT 49 Test LINACAAS o] &

0MeV, 100mA®] AW E=s Arpdwead
S Foto] v FE R AL F deH
T3 8kl T Ea R ki e e &
tungsten) Al A 2 /3% tl =T3P 9

N

It S
?ﬁfi
iy =

MCNP-5c32 =5 Foto] Folxl AQd7tEr] &9
¢l 60MeV, 100mAZZIo| o] A|EHo]HE 3
& A3} 77 emmoel Ao HMSa s st
A[B] olol wel 1 13 B HEz A%y
Atk

iy ~ 1.5 deg

. ZEE AR A EAE 74
WARA AL w2 Azbaabe] HEgAbA 2
SAIFe g Aladge 220l vErd A
3} o] A 7|%e wAgke] ZugiulM g
AA717] 93 ek zAPE R $F B Eo] WhabA
ZAF A HAEE £HE9 s HE A5t

A7) 0F AN AZFR 2 PR,

CONTROLROOM . i LINAC

i "
b LEADBrck  pi diod
\'\ 'l'

! F-ray E-Beam
zH
!
;
:

Irradiation Port

%
3 Tungsten
DUT  Converter

Smm)

N 1
A4

currentprobe |

!
Upto50m |

START
DUTRE &

—_—

Bias condition Check!
[Note 1]

Yes

F i Test
[note 2]

Yes

Shaot# Clear
n= Total Step

Shot (Step++)

PowerOff
A= HAH

‘ YHIZ1 Z=E (up) ‘

HH 2| Z2(Down)
[note 31

— 1

No
Step>n? Next Step
8BS

[note 31

TPS54315 F:=rARd )sF7hA 42 130
vebdl A3 el w54 (DoD, Department
of Defence)2] MIL-STD 883G[4] ol A€ &=
WAL A @S VFEoR H2E ARAdA Y
WA AL AN, 29]al Upset
/Latch-up’d el ohek 7F g upgabd A A
3l 9k AP Ao whel 3 E AT

lIl. TPS543150 CH et 1p=SFARM
AEAY 3 Aot
TPS543154 Aol gk A ASAP S
1.43x10"rad (si)sec ~1.25x10°rad (si)sec 9] 2] A2k
F A FgEAeH Ad5A3 F1o vE
W A3 o] Fojxl MRE oA EHASH
o] Upsetd” 2 Latch-up @7dol =AU}
53] Latch-upd3s A8 JejolA F7H4 2
2 odEabd FdxE dAEFow 7 A

Latch-upd ol AAdelz %273 5e a4

of WAPE AT 4 dflem ofHd A
Fp=rpAR e ofstel AdE iR FHAFAEt

TPS54315°] W+ A3 2E Eg7](Active) o2
24 AR AN s dES st o
2t 2718k A o] AAAQl dF Hpo]oj s At
oz Qlsto] BAHE oz AW 5 i) o
2%k Latch-up 542 19 30 A5Z3el vet
W A o] 1.0x10%ad(si)/sec ©]Fe] HHFE

oL

- 720 —



Hghabdel| o gk DC/DC AHE]S] Latch—up@/dell digh I+

oA WA zolste] MTFEIME DAAH  1.0x10°rad(si)/secoE BIE AL o] AA

Ql Upset@d’S eI ’F8-3lE DC/DC ZAWE 29l TPS543150] ol gt
FEaAbA ASA P BoFE Ay o] 3
¥ 1 TPS543159] Hewbabid A2 A8 4 3} ERAR 2ol A o] g A E 2] Upset
/Latch-up @73l tigk dJafd7Ha 3= AApa| 2=
DUT | Dose rate | Dpax | ,p po | W& P48 32 9 A4rEase] 49 9
# rad(si)/sec | [mA] Zutyl 4o HEUiAbA St x A =E2EE 7
4 1.430x107 230 Reset S A3 0 FE FUE ¢ Je PSS AN
4 1.430%107 230 Reset sk 4 9l A g 92l gkt AR
4 2.860%10" 80 Reset of digh FAbd TaErt 2 A dig o
5 | 8938x107 | 110 Reset Teb wEel & de vles XEE WAk 7l
5 3.938%107 30 Reset ioﬂ 3t A EHQ AFE FPslojof & Aol
4 1.001x10° 90 Latch-up '
4 1.144x10° 120 Latch-up
4 1.251x10° 115 Latch-up Latch-up!

30v +
1.00+E08rad(si)/sec

——— Supply Current
‘\| ------ PIN Diode Output{Dose rate)

20V +

Latehi-up Current : S0mA

Normal Iz Current @ 15

10V 4+ 2.86+E07rad(si)/sec

P

1A EOad sied s

PIN Diode Output(2th Dosimetry) [Voit]

Dosa rate ; rad(si)/sec

a7 6 TPS543159 #HEwAd dF &o wE

palath_20101026_tps54315_a1 -
Z2H) A F o] W3k (Latch-up)

¥ 4 FEEHARA 7k wE TPS543159)
Latch-up Z ¥}(dose-rate : 1.001x10°rad(si)/sec)

ot
kl
Ho
rok

T K T
9 10 11 12 13
[1] Lewis Cohn and Al Wolicki and Mayrant
Simons and Clay Rogers and Alfred Costantine,
“Transient Radiation Effects on Electronics
(TREE) Handbook ”, Defense Nuclear Agency
6801 Telegraph Road Alexandria, VA
2231-3398, December 1995
[2] George C. Messenger and Milton S. Ash,
“The Effects of Radiation On Electronic
Systems”, VAN NOSTRAND REINHOLD
COMPANY, New York, May 14, 1992
[3] OH S.C, LeeN.H, Lee HH, “Investigation
Q) A WESTE A of .Transient Radiatipn Ef.fects in CMOS ICb;
= o HT o= Using the TCAD Simulation and Experiment
Juornal of the Korea Physical Society, Vol.59,
No.2, August, 2011

1% 5 TPSH431564:4Fe] A&l Hazvkd

v. 2 & [4] MIL-STD-883G 1021.2, "Dose rate upset
testing of digital microcircuits”, (28 February
2006)

2 AT7E Fke] TPS543159) F=AbAle] <
gt Latch-up5/d <] Ak A Athreshold)=

- 721 —



