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3. 4 2RTEBEYIaL—FICKB/NIVRIGERNT

IRTBELI aL—FERW/NIR MY HEMEBEECK T ZBERCEERT LIS
WEE LSy F7y TRESERITAORTRERLIURHYAIFTER 3 — 9 ICRT,
PEIFLONY x ViBETHY, FEMEPNP FS U PRI EFEMEUNPN IS VY
XY EDBETHEEYAURSTERERT S, Yz VOFREE2. 4um, WENPNEFS
VURIDR—RERIumTHB. p* BLUn* TIvFRBEENENL 2 um. NV
T VELUPEIROEREBLI v I ETORRBERZENEN L umé Ui, BITERAIRR,
SyF7TyTHEOEIAF UTOLNYEERICAN, ERORZHEES 0 umEXE
{iEotze N zIVOE— I RFEBEIZINI0® [em™®] . PERORFIYBEIRX5x10'°

[em?] THBo e, N—REHELBZ T 4~V FROND z VREHIUERERREIC
BENENF + RV by NAAFVEAEZBLTHS, FESNIERERETESMA
1 0um&lLTHRELL,

EFONAT7REEIE, n* TR v BFELUPERGKFERBEZEML, p*" T2 v
SBEBHEF Voo EUNY c VEBEIHF Ve CENREFN2VEINML, BZt=0 sec DE
ERERDD, BZlt= 0~250 psICND  VEBEEBEMV: £#2VHho 1 VICEESHE, B
% t=2nsETIRIFT B, BZt= 2~2.25 ns KA UTI VB 2VIERY, CD3
FPyTPUARZRNBEEV: CNTEIRTFHEAOEF - EflF + U 7OHHEBH L
UBRSH, HFEROBMBMEREZANT

B3—10@ b)) K3 vF7yTEBEMYANUMIEMINTZEMSH. EFF+
U7 REAGHLUEA* + U 7ERESGORBNEREZRT, UT. BZOREICH>
TRITEREHPT S, BZl t= 0 nsTIR 2 VEIMBOEERTHY, ISV IR5E
FTRBETH B, t= 250 ps T PUHSNWREEEEMQV — VT B, EZl t= 1ns
TlE. p* TIvIMDEHANND 2V (R=R) [TEASHh, $EPNP FSVYIRY
NAV L, ZOALIYERTERRTF VY ¢ VIVER LD BN n" T2 v 9DHDE
FEADBEREEOERBMOLRRELEN &N, EABLUVEFLHBHOERT
%3, BZ t= 2nsTlE, WMEPNP FS Y R4QaLI5EROEMICEY PEROD
RFVY p IINEBICEREUEENPN ISV IRIDNR—-R =22 9 FEZIRNAT R
XEBEH, nt TIvINSBFEANKES. BZl t= 2.25nsT, NNV R U HER
BRTBUV — Vo COEHBEPNP PSSV RIDAR—Z T3y EBHEIIIREL
LirYpt TIvIHSLOENEBRIIETLEDS. KXl t= InsT, MEPNP FS Y
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3. 5 BHIFAHSvF7 v T TRBANOICH
3.5.1 BHFAHZ vF7o7
FTHEMICEFIFEEAERERE, FOby - alf FeFEMF VRFOMHPRO
ASHc&Y, ¥4 F 29 IXAFYDOY T bIS—, YT LIRS «Flip- FlopFDimiE
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CENHBNTINS, VU NIWICMOS LS| E2FHEMTEATS5E, REAFH
BELUABTIL7NOOMSBO5EF e, CuSOBETRIF—E—FHTF (Single
Heavy lon Particle )MASHTEIZLICKYS v F7 v TNELCEI ENHONTIS,
Soliman "' BFv oo bravMERERAVTEIRNVF—DESAF VHFKr, Ar
EBADCMOSERICRHALZOS vy F7 v TREEERMICFEML /. 5 Latch
-up Cross Section £33 v F7 v IN—EE LB HDOEMABMBRALY DAFR T
DOFEHOIEETHEMUI. LH LMD, SO Latch-up Cross Section [FCMO S B3
FuT7D5vF7y TTHEOEREFHHLFETSH Y BL ORFOAFHEHIZDNTOMR
HICDWTHBRNSGRTWWEN >z, EHIC, B—BHFEF v TOREERCAHT S
CERERMICEBTH D, M v F7 v TRADLHDICE—DESF VERFAHICLS
CMOSSwF7uv79—vAVBREERTEILFAEETHS, COLDICHERF
v U7 OEBEFMICHARLTTNAETLE 0,
HERFRERWNV-YIab— Y3 VEHRBFERARNOYERREERT 5 0ICHRHOK
Y—ITHB, NHOHARTIE. pnEEIIA - FRCaBAHICEKSZERF+UTD
NEBROYERITEEREH /KLY, Field Funneling IRICK>TERF + U 7HE
ECODEMETRESNBLEMOTHEHDLNCTSEEEDIC, Field Funneling 1%
EEBLEXEYDOY T PIS—L— MtHOLEREY 7 PTS5-MHEDILHDOBHRH
MEEERERBOENIMEREELL Y, CORRRICMOSHEECLEITEIFE/NA K-
SPSUURTERITT B LIS K BSingle Event-induced/N A R — 5 BHE DT ICHER
Sht- e Emr N F-HNFOARICEIYVERSW-SEREEORMKE L1
— 9t WESEIENA7REE, ChICKYNIR-SBENELC S ENERSNT,
CCETH, pnEEBLUTENMR-F SV IRFED2VTOAZRE SN TV
D%, EELRFEPNPNBECEEL, BERFANOS v F7 o TS5 -V FiB
REHERITICEIYHR LR Y, 7=, Rollins B3, Single Event-inducedS v F 7
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_54_



K359 F7y THEBREEEFFE LI

E—BHNFEREERICAS LTS v F 7y TELELESER LV O EREIFFEICEHET
HB3N., LS | OEEBEFRICE—BRFNAFTTEIEDOS v F7 v T0DF -V A VBREIC
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BL, NIWIBELEITIES v F7 o TEHEMERNS, £, BERNFOAHRG (A5
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£ 2 RTHNYERELT NG, ARHFCHNTE, BROLDRIEES um—EE
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WEFY vV MEROBRERFEEHODTRBLELT I mnEXRATERET 5o

Rew(T) =Rew(28)«[1 + & pw(T-25)] (4.5)
4 — 6 DERERND, SowldP Y o ABBETH.35%/C. NI b/ n* BHA
HHE TH0.55%/CTHoTce R4 —TIEND 2 VEMY v+~ MERRWOBEKEFMZ
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Fdo NTzVEMY v MEMOBERBELTI wERKXTERT 3o

Ruw(T) =Rww(25)=[1 + & wu=(T-25)] (4.6)
B4—TOEBESND, S wDIEIR, PU b/ n* BHAHEETH. 30%/C. P&
NS z/b/n* BHAHEETHO.15%/C. N7 z/b/ n* EHAKEETHO. 145/CT
Hotee ChdOEKIZ, BRAEYEEESBERERENNSOHEOSER P &—
T 5,

4—B8ICPY I/ nt BHABBECEITEMENPNNIR-F S VPRI L&
BREPNPNAAR-SPSVYIRID2 5 CTHRIEILLIEERBREL.. B.DREK
EMERT, 2 5CIEBITZERBIEEL.(25)., B,(2)RBREZNTNIELT0.15TH
Stc. BREEBROBERERBE7 1.£T3C&

B.(T) = B.(25) =« [1 +7n(T-25)] (4.7)

Bs(T) = B,(25) = [1 +9.(T-28)] (4.8)
THobEND, PUzb/n* EHAARSBESECHL, 72 DER 1.0 %/CTH>
fro Eloo 1. DEEP Y I/ n* BHAHBHET 0.25 %/C, P&NT b/ n"
BHALBEET 0.52 ¥/ CTHolco —H. NT b/ n* BHALBHEETE, HE
NPNAAR—S FSVURIDnDfEIE 0.6 ¥/C. MEPNPNAR-F 52D
29Dy, DIEIF 0.7 %/ CTH>To

BENA R~ SV IRIDESFRALI yIR-RBEEBRELEFTENFA—F
TH3 ", M4—9ICP9 I/ n* EHRAHBHEEDOP I IV PYHTANE-FTD
BENAR-—F FSVYIRIOELRALTIvIN-—RBEE VabLUVeDBEKRFHE
ERT. REKERHIZAVTRXTHLDE NS,

Ven(T) = Ven(25)=[1 + 64+ (T-25)] (4.9)

Ver(T) = Vep(25)[1 + 65+(T-25)] (4.10)
RO DNIBEREREIL 6 HI-0.16 %/°C, 0H%-0.19 ¥/CTTH 1o T2 ICHD
EXRERBEEDIEE—KT 5

SyF7y T M HBROEEREHEORHCENT, FENT A -IEEDORERK
BEosEdT. PUHBERXN)QOEAD 2EOEELNENS MY HBREICLHDSD
S (B1HECKHTIE2EDOL) NAZONELERTILENDS, v FTv 7 h
Y HB (4-1), (4-2) EBEERENS X —5HKU-5) ~U-10ZRNT, EFTPI
PUHBRRNU-1) 2BERA B &
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| erge(T) = | 1(26)- {£P+6N:(T—QS)]I[P+6pw-(T~25)]
+12025)/1 0 (25) = (146 p=(T-25)1/[1+ 8 ww=(T-25)1/[14 7 n(T-25)] }
(4.11)
ST 1253V en(25)/Rew(25). 12(25) 12V ee(25)/[B4(25)Run(25)] %
RLTHY, 25 CTHRELTH B, RIS, NT W PUABRRK (2) E20T,
lerao(T) = 15(25)= {[146p=(T-25)1/[1+6 ww=(T-25)]
$14(25)/1 5(25)«[14 6 w= (T-25)1/[14 8 pn=(T-25)1/[14 1 » (T-25)] }
(4.12)
HH. 15250 -Vee (25 /Run(25), 1 4(25)1F -V en(25)/[8,(25)*Rru(25)]
THBo CCTy 113H4 -4 @D ew, |:EEH4—-4 LD w&EFHETHSo
F4—2012@RU-11). G-1DFBD 1 (25)/1 .28, 1.(25)/1.(25)HEDED
T cHDOOHIF2 I CEENTS v F7y T PUABRIXDOEDENIZENTHEN
ERLTHYZOEN T KYRBNCAZVWEZCRE 2BENIENTHY., EZORXIO
BAEE 1 ENXENEABIEERLTNS, COT, AERE2 5 CIEKITS 1.
loo Lo | DEREENS X -5 OEEREFEEERICEZEBEERNG .
RETR 1oy low 1o | DHEDHT, BEKERHEr L6, 1. 6ZANT
SyF7yv TP HEROBEREEETENICHERT S, EHIC, PYABERORERK
FEEME, SSENSA—SOBREERERBICKECKETSLLEBIC, PYAEBRID
BIEESEFELERSOAZSLEELERATHELETT,

4.3.3. AR ICLZEENRE
£ (4-3), 4-11), (4-12) o, BEEKERBy L6, 1. 0 DRI,
I ergne (D) = | eras28) /D=7 (T-25)]
= 1M+ 1M = 11025 {146 v (T-25)1/[1+8 pw= (T-25)]
b1 2(25)/ 1 1(25)«[146 5= (T-25)1/[148 ww=(T-25)]/[14 7 u (T-25)] }

(4.13)
[ irg=(T) = 1 4re-(28)/[1-7 = (T-25)]
= 1o(M + 1M = 13025 {[1+8=(T-25)1/[1+8 vy~ (T-25)]
+ 14025/ 1 2025)=[14 6 x= (T-25)1/[1+ 8 ew=(T-25)1/[14 7 - (T-25)] }
(4.14)
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THobhENB,

R4 —10CP9 b/ n* BHOAHBHEDOP Y IV b U HEROEMEE K U-13) %
AOWESHEESLUEIE ) cH2E1 (D OREKERRESGOETRY. C
ST 1M BVenM/Rew(M o 12D BEVeeM/[BM*Run(M]THBo X
BEEHEEE IBEYLUADRETETRO—HENELNTNE, BI1EI (T &F2
B L(T) OBREREENASE2EI (T » BAREELRICLESyFTovTUA
BADOETOEREAZSEERLTNS, Thbb, |.(25/1,(25)kA%0.833 &
J[RENCEE, B1EI(T) OBERY (64, dew) &Y, BL2EI () OBE
B2 (6 Sum nw) MABNIERLELBLOTHSZ, ZOHEMTH, NPN ISV
2 OEREEBEOEEFRH 7 (1. 0%/ CINBORELEFTH5, M4 —11ICNY
WP HBROERNBEER(NERWVHEESLKUE1E (D) £B2HI (T
DEEEREHREEAHETRT, T (M BE—Ven(M/Rew(M o Te(ME—Vee
M/IB-MRuwn(MITH B, EREELHBEEE FEFICRC—BHLTNE I &t
B, Bm1EI (M EHE2E | (1) OELOBEKEENSBERBZNZH-0.56%
/ C. -0.88%/ CEE2EMAZ LA, | ,(25)/1:(25) kAt 0.308& | 2 (25) DFEA
IERENCEICLBctd, @PUHBERELTIE, B1EI (T [L&3 MY HBRK
ADETDOEDHBEANKE,

CO#IC, FUHBROBEEREREE, SN X -SORERFRHICKRECKET
ZEEblc, NUAHBAROE I BCHTIE 2 BEOLLEELERTH S,

E4—12CP&ND I/ n* BHAHBEBEOPY b bUABROERBELRX 4-
13) EAWCHBEESLUEIEI M) £B2E (D OREKEEORREADY
TRT. EMEEHEBEIROD—HNELNTNS, H1HEI (D £H 2T (T
DEEREENSE2IE | .(T) NEAREBELRICEEZS v F7 v 7 U ABROETD
THEELBCEERLTNS, Thbb, 1025/ 1252 23&KENT & &,
Bo1E | ,(T) DBERH (06 Sww, 74 M -1.05%/CEE | HOBERE (6,
Sew) @ -0.55%/CLYKENTEND, B 1HDEERE (6, dew) NMBELFIIC
£359F7 vy T MUHBROFEEL S, LEdoT, SuF7 97 U HBROERE
.{%ﬁwézﬂﬁj~90}i§ufﬂ¥=§ﬁ9p\ 8wy n nEIDRBFRTI
1/ y pr (T-25)15= (140 o+ (T-25)1/[14 8 ww= (T-25)1/[14 7 «(T-25)]

BB, BA—13CNT b YA BROEMEER G- 1) EAVCHBES LTS 1R
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() EB2IE 1 .(T) OEEREEREADETRT, TOTy 1.(25)/1:(25)
HEAS0. 06T & 1,25 DEMIMERS N &ICKBcd, 2 YABRREIE I (D
C&B PUHBARSEFEEIELVERERERERTIEILES v F7y T PUAR
HROBERE y &/NT A - DBERE O, & wHEOBKIE

1/01- 5w (T-25)15 (146 p=(T-25)1/[1+ 8 ww= (T-25)]
EiE B

K4 —14cNY I/ n* BHOALZBEECOVWTOPY Y HEROERESR
U-1)EANEHEERSLUE1EI MEFE2E I MOBEREHERERT, KAE
CHEEEZROV—HNEOIATNS, BI1EI (MEBE2E | . (NOBEKRFHENSEH
215 | (1) & FAEEBELRC&ESvF7yv 7 PUAEBROETOERLLESI L%
FLTWB. Thabb, 1:(25)/1,(25)kht 0.364&KE WD, B2EI () @
BEGE (0e. Swwe 7x) DS -1.08 %/ CLE1BOBERK (64, dew) D-0.8
Y/ CEYBLRENWCHMDDDOT, B1ENBELRICELES v F7 v T HUABRD
TEEL D, B, K4 —14CNY W U ABROEAEERK -1 ZRVEREE
BLUBI1EI (T 5281 .(T) OBEEREEREEDETRT, CIZT1.4(25
/1 (25) EEDS 0.152& | s (25) DENKEZENS LICKBcdD. | DBRERE (0
Sowe me) DS -1.65 %/ CT& | . DOBERBEE (6, Suw) O -0.40 %/ CTKY 4
EEERZEOCOMDLT, 2RTR I JICEZEFEENELAETHS, CCTEEL
HERENFEODR, 25CEHFZ P HFERRXRU-1), U-DOFRFERCEFE
RS X —HDOBEERKEEEBBENTENCETHB, £fe. 25CTICHIFS 1./ 1 1k,
Lo/ 1 H03. 9z VOREYBEAHTREESNEZTOERNIA -5 DHEDTD
LAV E Y MERENE. BEERHBEOLATYMSA—FILEKET S, COI LA,
SyF7y TP ABROBERMEI NI VI I MPRELATYI MASA—FICHIK
BT3CEERLTVWS, LENST, 9z haVIIPOLAT7IPEIXRTHILIC
LU, BELBICEES v F7yv T rUABROETOESVWENRMICERTESZL
ETRBTEIHDTH D,
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Trigger Current, |, [LA]

[mA]

{trg—

Trigger Current,

BJ4—5

4.0

43.0

N
o

o
Trigger Current, It,g+[mA]

500 | ] 1 . i ]
—@®— Pwell/n* buried
400} —@— P&N/n* buried
—a&— Nwell/n* buried
300}
200}
’ —
100t =
_l b .0
0—=—85—75 760 725 150
Temperature, T [°C]
(a)
_10.0 T T 1 [ i
—&— Pwell/n* buried
- 8.0+ —4@— P&Nwell/nt buried |
— 4 — Nwell/nt buried
-6.0F -
-4.0r \\.\' —
-2.0F |
0.0——=5 5575 700 125 150
. Temperature, T [°C]
(b)

SyF7y T MABROBEKREE (@ PYx/VbUAER

(b) NI Vb HER
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2stmﬁﬁéaw?7u7bUﬁ%ﬁ&ﬁEmﬁ%ﬁ

Fz4—1
Temperature Pwell/n+ buried | P&Nwell/n+ buried | Nwell/n+ buried

coefficients

layer structure

layer structure

layer structure

ltrg+ (25) [MA] 0.176 0.345 3.30

Yo [%/C] -0.83 -1.0 -0.97
ltrg- (25) [mA] .5 -8.0 By

YN  [%/T] -0.65 -0.50 -0.60
Application Mixed ECL/TTL BiCMQOS LSIs Conventional

BiCMOS LSIs

with isolated p-well structure

[ tra-l-(T) =
b ere-(T)

] trg+(25)/[1_7 Pp" (T_‘ZS)]
| era-(25)/[1-19 v»(T-25)]

1
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|y
o

1 i 1
—@®— Pwell/n* buried

—@— p&Nwell/n* buried
| —a&— Nwell/n* buried

-
19

c
=,
=
o
e e e
& ~40.8
O
o
« 10 40.6
Rt
o 10.4
& 2 5L (——> )
= -40.2
=
s IO 0 1 1 ] 1 I 0_0
0 25 50 75 100 125 150
Temperature [°C]
E4—6 Pz EEERR-OREKFELE
750 T T 1 [ 1

—@&— Pwell/n* buried
600 —— P&Nwell/n* buried -
—&— Nwell/n* buried

450/ // |

300 4

A—ﬂf-ﬂ**"'*dﬂﬂi"rrﬁ
150—0_*””0—’——0”“ —

l | | | I
00 25 50 75 100 125 150

Temperature [°C]

N-well Resistance, Ryy [©]

B4—T7 NI zVEMERRWwWOREKFHE
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P-well Resistance, Rpy [KQ]



Normalized Current Gains

= 4 —

VFN’ VFP [Vl

4—9

2.5

2.0

1.5

1.0

0.5

0.0

T

IV_|=3.3V
GE

1 I I 1

npn Tr

|

25

| | ]
50 75 1256 1560

100
Temperature [°C]

8 BENAR-—F S vIURIOREERFEHE
(PY i/ n* BHAHBEICEIFIHMENPN IS YIRS,
WMEPNP FSURY)

0.90
0.85
0.80
0.75
0.70
0.65

0.60

T

I

T

0

25

|
50 75 100 125 150

Temperature [°C]

BENAR—S SV U XIDIEABEBEV en, Ve DBEKEMH
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x®4—2

5o F7 g TINS X — 5 DEERERE—E

Pwell/n+ buried
layer structure

P&Nwell/n+ buried
layer structure

Nwell/n+ buried
layer structure

5p for Rpw 0.35 [%/T] 0.35 [%/T] 055 [%/T]
SN for RNw 0.30 0.15 0.14
Mp for pp 0.25 [%/T] 052 [%/T] 0.70 [%/T]
Ny for PN 1.0 1.0 0.60
6p for VFp -0.19  [%/T] 022 [%/T] -0.20 [%/C]
ON for VFN -0.16 -0.15 -0.18

I,/ 14 ratio 80 LA/96LA 2451A/110pA 0.88mA/2.42mA
at 25°C =0.833 =2.23 = 0.364

1,/ L ratio -0.99mA/-3.21mA | -0.5mA/-7.5 mA -0.94mA/-6.16mA
at 25°C = 0.308 = 0.067 =0.152

Rw(T) = Rw(25) « [1+ 8 (T-25)], B(T) = B(25) « [1+ M (T-25)]
VE(T) = VF(25) - [1+ 6(T-25)]
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500 . , . T :

—~—0——Itrg+(Exp.)

. 400

<

=

o 300

— 200}

& 9

k- I4(T)
100—0\—0\'0\0\_0\0 |
0 |

| 1 | |
0 25 50 75 100 125 150
Temperature, T [°C]

Bl4—12 P&NTzI/n* EHAHEBEDP Y )V bUHEROEAELEERE

o, % I (1) =Ves/ Rew 1 2(T) =Vee/(Bs Ruw)
”10000 | I 1 i 1
—Q——Itrg_(Exp.)
. —o—~ltrg_(CaI.)_
o ~8000F —o—14(Cal.)
= =i, (Cal.)
=t -6000F I(T) _
~ _4000} -
o
= 2000+ -
kT
0 H‘—’?‘* 7 Ay A
0 25 50 75 100 125 150

Temperature, T [°C]

B4—13 P&ND I/ n* BHAHBEDNT )b by HEBROEREETEE
Tl A | 3(T) = 'VFP/ Ruaw l4(T) = _Vsn/(ﬁp RPW)
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|
08—z 8075 100 125 150
Temperature, T [°C]

K4—14 NYzI/n* BHAHEBEOP D )V b U HEROEREEFHEE
|1(T) =VFN/ RPH; lz(T) :VFF/(Bn Ruw)

—'10-0 T T I | 1

—e— I, (Exp.)

RS | —o—1,.(Cal.)

= Gl i [5G

e —i&— [;(Cal,)

= -6.0F -
= _4.0k .
%

= _2.0- E

I 4(T)

000 ] |
25 50 75 100 125 150
Temperatue, T [°C]

Bg4—15 N9zl/n* BHOAABEON D 2V MU HEROEMNEELSHEE
1 :(T) = -Vee/ Ruw, | «(T) = -Ven/(B. Rew)
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4. 4 F&O

XETHEH, SvF7v 7P HBROBRERGHERRNICFMISLLBIC, FEP

NPNBEEBRTENT X —EEOBEREEGFML, PUABRENTA—-F L

DEERFHEOBFEEHMNT LI,

(1) Pz bUABRELUNI VP YHEBRD1 0Chio 1 25 COREREER
BlcklT3BERHIT2 5 CTRIELILERK
| s (T) = hae28)) L1 ¢ ¥ =(T-250]

EAWBE. FNEFNy=-0.83 %¥/C~ -1.0 ¥/CH&Uyv= -0.5 %/°C~
-0.65 %/CTH > I,

(2) S9F7v 7 PUHBROBRDOEERITNS, b U HEROBRERFHSFEN
S5X—4DEEEREREOAELT, Y VFHYBESLU YNV VIT LD
BBELAT7IMEBEHBI VY v v MERBEOKRZSCHKETEISLERDL
o)) bl O (=)

(3) BENAR—F FSVIRIOBEFRBIBR T v IX-IBIRAEAEBE. FlHY
Ty eV MERONAS X — 9 QBEREEHEEAEL. ThEhOBREKRFRE
EROTHELLES v F7 o TN AEROBEXKERELERERIRN—EDE
bhilc,
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FE BARZENRLLS 7Ty TRE

5. 1 S8

CMOS LSIEEWTSyF7y7NELTLENESINIEER, BREBROE
HEUNIVEEZSTEETHELTLS, LML, COBEMFMCENTHE, S F
7o IHLS | HOEDERTREETNANENWS REBROBREIBEONED. TNE
TS5y F7 v TREBFERETEHEE LTUTORENREENATHS, (DAVR
FU o I RBEORASENGEESICEVTEERLCHBREILEMNALTSI v FT v 7
Okw b RFy PEBRETEHESEY . D39y F7 v TLLBRHEXRY FHDDFRK
A ERIRLCRAEY -5 7E D | QRANLGETRRHECKIBEF + VU
FOREBREGE LA X —UENBEONBEB | CE* ¥, 2T, RRAKRLHKME
H—EHSTEEERSENGET | COF/Ny FOMBRITICLS Ehbh T3, =
AN T umMDHEELMTHY pmF —5 —OFRMBTIEHETHS, EBIC
i, BumOSREESLTLSH, EFEBHECEEFNIXBE - F+r—I7v7
ENSRENBB, chdlcxtl, FNSA XBENDRETET7 + P /HESHERETSC
LRIEOREEARTE, BOLYBWEHMAMEESIENHFETES, CMOS
LS IMWDHMEENE T+ bYICIR2DDY A THHB. NMOS PSP RIDF LA
VEBEOEBERTERSNBRy hILZ bOYNDOT7 4 bYBH Y BRUBE
HAYRIBEDS v F 7w TAVRKENDD T + b VvE "1 THB, LSITIES
359 F7 v TREBFERETELHICEBEERINT ZLEND S,

AETH, CMOSFNRARLEFBETvF 7y TV RENODOHNREARRICER
L. RABEOA D= XLADBRITEEBREFNA RV 2ab—-Ya VTS &EEBIEH
ML RAERE 1 umUTOSHMETEFETE&IC&Y ARy b LY bOVYREEE
FeDHIEEREL, SvF7 v TRABFRORAEEBENOEGARETITASICCE

HNB,

* EB | C: Electron Beam Induced Current ZBFE—LRMEER

-91_



















































































































































	学位論文 本文 1-2
	ページ 1
	ページ 2
	ページ 3
	ページ 4
	ページ 5
	ページ 6
	ページ 7
	ページ 8
	ページ 9
	ページ 10
	ページ 11
	ページ 12
	ページ 13
	ページ 14
	ページ 15
	ページ 16
	ページ 17
	ページ 18
	ページ 19
	ページ 20
	ページ 21
	ページ 22
	ページ 23
	ページ 24
	ページ 25
	ページ 26
	ページ 27
	ページ 28
	ページ 29
	ページ 30
	ページ 31
	ページ 32
	ページ 33
	ページ 34
	ページ 35
	ページ 36
	ページ 37
	ページ 38
	ページ 39
	ページ 40

	学位論文 本文 3-4
	ページ 1
	ページ 2
	ページ 3
	ページ 4
	ページ 5
	ページ 6
	ページ 7
	ページ 8
	ページ 9
	ページ 10
	ページ 11
	ページ 12
	ページ 13
	ページ 14
	ページ 15
	ページ 16
	ページ 17
	ページ 18
	ページ 19
	ページ 20
	ページ 21
	ページ 22
	ページ 23
	ページ 24
	ページ 25
	ページ 26
	ページ 27
	ページ 28
	ページ 29
	ページ 30
	ページ 31
	ページ 32
	ページ 33
	ページ 34
	ページ 35
	ページ 36
	ページ 37
	ページ 38
	ページ 39
	ページ 40
	ページ 41
	ページ 42
	ページ 43
	ページ 44
	ページ 45
	ページ 46
	ページ 47
	ページ 48
	ページ 49
	ページ 50
	ページ 51
	ページ 52

	学位論文 本文 5-7 end
	ページ 1
	ページ 2
	ページ 3
	ページ 4
	ページ 5
	ページ 6
	ページ 7
	ページ 8
	ページ 9
	ページ 10
	ページ 11
	ページ 12
	ページ 13
	ページ 14
	ページ 15
	ページ 16
	ページ 17
	ページ 18
	ページ 19
	ページ 20
	ページ 21
	ページ 22
	ページ 23
	ページ 24
	ページ 25
	ページ 26
	ページ 27
	ページ 28
	ページ 29
	ページ 30
	ページ 31
	ページ 32
	ページ 33
	ページ 34
	ページ 35
	ページ 36
	ページ 37
	ページ 38
	ページ 39
	ページ 40
	ページ 41
	ページ 42
	ページ 43
	ページ 44
	ページ 45
	ページ 46
	ページ 47
	ページ 48
	ページ 49


