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Abstract

The 2-MeV electron irradiation effects of carbon (C) doped Siy75Geo25/Si hetero junction diodes were investigated.
The diode performances were evaluated using current-voltage (1/V) and capacitance-voltage (C/V) characteristics. From
I/V characteristics, forward current improved by C doping, however, reverse current increased. The degree of
degradation studied using damaged factors which determine the value ratio of before and after the electron irradiation.
From the comparison with undoped and C doped diodes, degradation the reverse current of C doped diode remarkable.

In contrast, forward current largely improved by C doping.

Keyword: guideline, layout, font

1. [ZC&®IZ

11 CPEERT SA ZADH R ER5h F

HREART S A 2O @ PERLIIBAHIEIC L 0 D &
NTW5D, MMAZT, T3 AL S SRR 5E
TeBIT 2 ESFHEOLLIES R bEOND Z &
ﬁﬂ%ﬂfﬁbxaé?ﬂ41@$¥@ﬁﬁ%ﬁé
N, RS RS A S0 T g
DEME 72481 - 41k (Total Ionising Dose damage;
TID damage) [FJRFIF, &= R /L X —hiFINHE,
NT#ERZRE WA 9 5 B T ¢ A
ENDETHEBCTIRELRRETH D, EMEEEO
F7- HRERLE# TH 5 MOSFET (2B W T, TID %5
fbix, FREHIEIC 7 — MBI ER LB R 1
FILEREEZONTEY, EELICE-> CEREE
WIEE BT 2720 SRR DR 72 <
RHEBEZLN TS, Lol EHEE OB
ZEBLT DI — MEEE =&k oiik (Fin FET,
Gate-All-Around FET; GAA FET) 45 FENEA SN
TEY, ABOPEERT A 22K LTH TID Sk
IXEERRFERNE L TCET LN,

12 EEET S 2O S BB ECEA

S HIZ, FET O&EEAE X2 2 -@BHME LTF
Y RV ENE 2\ L S22 Si e B EhE R O
FANRD D, &£ Silx, =& 2, EBEER SiGe /N
7 7 @ B E L2 12 Si(~10 nm)fRIZ L v
FHT 5, W3k, SiGe N v 7 7 JE TR S b E M
FERDOET, BEZ 1 um fBE L SN TWDH R, #
LR AE LN TS, Zid, BiEa X NEREO
729%0 SiGe 1TEMRERPME T2 D BN % o
THEDTHD, BUR, (KW ERERA N ~ 10°
em™®) % EHL L7255 300 — 400 nm F2JE D SiGe /X v 7
FREMIAEIN TS, UL, KR E L CHplEE
PUZITBRICIEE e B@iEE, I A7 10 v MEB
DIFETDHZEBLIRMEINTWVDLONBIRTH B,

#takakura@kumamoto-nct.ac.jp

INHEEBIL, Y RNVEHETDOY—RX « RLA v
TORBPDILEC, JHATH RS R Ok, 47
RO — MRNERB L2 EORENBREIND,
BB E R S E 57201 SiGe /Ny 7 7 JBNIT R
FEEANT RN SN TND,

—745. SiGe ZT /A AT WO B RRIYEZ & o 2
ERFBENEY ., SiGe Ny 7 7 BOE AT, FETHK
AL & & B IS BRITE O @8R T S A DNE
BT Z M CEs, ZNOHOHEROT, 4l
RO ARSI L 0 SiGe /Xy 7 7 BNIZE A
SNz Kba & ELFFEOR#EICOWTHAET 2 &
ZHEIE LTZ, TOROICHE G2 B L,
Si0'75G€0'25/Si ~7 ?I%/Er\(undoped) fcf ’5 UWC SiGe /N b4
7 7 B RFEE BN LT SigssGegos:C/Si # A A —
R(C doped) & %157 /"4 X & LTz,

2. BTSN OVERRSTE
2.1 FEHEE

H7I78r®CMOS Yt A& HNT, 253 F
7213 353 nm D SiGe Ny 7 7 & FIZE SiJE% 8 nm
R Lz, Ny 7 7D Ge X 25% TH D, N
v 7 7B E%. BOX BIZ X K5HF 2 LT,
p/n F72IE n'p BEAIFA AU EANEEZFRIH L TR
L7me BARIZ~5x10"em™> BBETH D, EARL., B
BLZ LD R— 32 M EIEE S, BEATESIE
F70nm TH 5, BITHEMKPIA K TS E 5720,
Ni & FHuN 7=,

22 FEBRHIL

TERLL 72 R ORHEIXERI/ V)2 D N FFER &
(C/VIZ XV FHI L7, BERITZD UV, C/V Rtk %3
L. 52 Sk ER L7, BEERRIEE L
TEREBRINLZ, IEELEZ 2MeV & L, W&
B2 1x10° 7205 1x10" efem® £ TLAL S 7=, BRI
IXEIR, AL T ADOSMETER L=,



[1501 8]

3. HRLEER

3.1 dEiEERE (VR

2 MeV OFE RS O UV FMEZ K 11277,
MRARTO PRI A RFBEWMOAIIZ LV | gy
% & undoped %Y C doped # A A — KT 1.62 kO®
1.12 Thotz, LLARL, WFHERITIKREDR
Mz X vEmL s, BEREITREZTRMNT S
ZEIZKVNEL 2o TEY B L pn B2A S
BT 2 RS G EIEDNIRFUSHINC L 0 Ef S vzl
BEMZRB LTS, Sbic, FEEEORE S
W E R L COELT 5 2 & ol

BB IZ LD UV BED R % EBIICRHE
T 50, BERKA)EEFRT D, WTHELEN

(a)

10° — /”
Ve

- —— before 1
0%k e 1x10elcm® ’/
< L — 1x10"ecm? 7f
= - 15 2 /
= 1x10"%e/em

w

o

o

>

O

10 -2.0 -1.0 0.0 1.0
VOLTAGE (V)
(b)
1 04 _ |C doped
~ 107
< -
E & :_-T:“'*—-\. -
5 10 DT
g P
A0 |
a 10 _ DEFDIIE
) [ e 1x1nﬂe.fcm2
12| < 2
10 1“10. elem
= = = 1x10elem’
-14 L | I L I. L Jd
10
-2.0 -1.0 0.0 1.0
VOLTAGE (V)
Figure 1. -V characteristics of (a) undoped diode

and (b) C doped diode before and after 2 MeV electron
irradiation.
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Figure 2. Damage factor of the drain current (d;) for

SiGe/Si diodes after the electron irradiation.
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Figure 3. Damage factor of carrier density (dc)
for SiGe/Si diodes after the electron irradiation.
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