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L 2R
AES Auger Electron Spectroscopy
BFL Buffered FET Logic
B—ISDN Broadband Integrated Services Digital Network
BL Bit Line
BP-FET Buried P-layer FET
BPLDD—-FET Buried P-layer Lightly Doped Drain FET
CCITT Comité Consultatif International Télégraphique
et Téléphonique
Cqs -t V-AHAE
C.s et FLAVEAR
CMOS Complementary MOS
CVvD Chemical Vapor Deposition
DCFL Direct Coupled FET Logic
DFF Delay Flip - Flop
DL | Data Line
ECL Emitter Coupled Logic
ECR Electron Cyclotron Resonance
E/D Enhancement / Depletion
FI C Fan - In
FIB R " Focused Ion Beam
FIT ‘ Failure Unit
FLOPS " FLoating point Operations Per Second
FO | Fan - Out
fr U
Gb./s | Gigabits per Seconds
E€n HWEIYF 5 R
HBT Hetero Bipolar Transistor
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HEMT : - High Electron Mobility Transistor
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LAN Local Area Network

LCC Leadless Chip Carrier

LDD _ Lightly Doped Drain

LEC ‘ Liquid Encapusulated Czochralski

LSS _ Lindhard, Sharff, Schiott

LSI ‘ 4 Large Scale Integration

MESFET MEtal - Semiconductor Field-Effect Transistor
MIM Metal - Insulator ~ Metal

MIS Metal - Insulator - Semiconductor '
MOSFET Metal - Oxide - Semiconductor Field-Effect Transistor
MS1I Medium Scale Integration
MUX/DEMUX Multiplexer / Demultiplexer

Ng JFTAVy Y al FREF

. NMOS N - type MOS

PMS S Silylated poly-methyl silsequioxane

PRBS ‘ Pseudo Random Bit Sequence

PSG Phosphosilicate Glass

RIE | Reactive Ion Etching

SAGFET ~ Self - Aligned Gate FET

SAINT Self - Aligned ion - Implantaion for N” - layer Technology
SCFL Source Coupled FET Logic

SDFL Schottky Diode FET Logic

SDH Synchronous Digital Hierarchy

SEM / ) Scanning Electron Microscopy

SIMS Secondary Ion Mass Spectroscopy

SOG Spin - On - Glass

SR , Shift Resistor

SRA M Static Random Access Memory
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SSI Small Scale Integration

SSR | Selector - Shift resistor

STM—N Synchronous Transfer Module level N
tas B — N BERR

TEG Test Element Group

toa 7 — b BIERE R
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VLSI Very Large Scale Integration

Vin LEWEERE

WL ‘ Word Line
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AH, BRESTRE, BICEEFVIVESFREO =~ XIIREPDOTEVIEEHEKRLD2DH 5,
FIZMMEDAY v M, BERESFLELITZLIL, /A XDL L VEGE B THEEITET
HHrILEThHD, Bz, aVCa—FSFHOI BEHERI I 2L - a YIZBWT, 10~100G
FLOPS (FLoating point Operations Per Second) (1 #d 7z ) OERBY/MEsRERE) Ll EOREHE
HREATBA—N—T Y Ea— S FERENTVS (1] BEFHO) LBEEBEREICSVTA,
B % 823 72 1 B B3 800 MHz 2 5 1.5 GHz 5, & 5121.9 GHz i~ L A B i3
HRO—EE Mo TVE 2] K7 7 AN BE TR, ZOMEEREE I 10 Go/s FFEHBREL SV
ThY, 20Gbs BEABFEL NNV EH o TS [3] E72BBERDT VS MEDTZ9HIT, 400 Mb/s
BEOBBERFER SRTV B4 LROBIERESENRES LWL L CER S DB EHR
TH Y, BAEDRREE Si ECL B¢ b ERRELIRRIC o TETWS [5]o 2O X RRES,S,
BEFIINIC ORI, ZATH, BEPOHBREHOEGaAs 7V 5V IC 13§ 2 HRFFE
HBICHE->TETV S,

R & D GaAs 1dSi b:w&f%@%ﬁ%ﬁﬁi#%%Eﬁbﬁi#“ﬂﬁ%fzﬁé LEbRTWAD, 428
HIZKRDEY TH 2 [6] o

1) GaAsthDETF-OBEIE X Si FOETFICHT 3 ~ 5 FHE,

2) EHBEER RS LML -OFLEFERERTRS,

3) BERAF OEAITETRE 251, HEMT, HBT &\ o 7o LU BRI %5 ¢

EHEFNA AFERTE D,

BEBECHT 5 LERORARZEEZ, 19 6 040I1GaAs 7/ A0 HMESFETORFE 13 B
Eflz, GaAs FYF VT34 A k72 5 MESFET #¥Mead 12 & ). 1 9 6 6 FICHO THE S NIR (7],
196 04EMBEDLS 197 0ERTDERHITTOHRRR — 4 —ORIHLIHEOFER, MESFET O
BERBBE~ A 7 OB E L7 (8]0 D% Jutzi X1 9 7 L4IC, / —<Y —F 7¥MESFET
RHVERAYFAY 2 AEYEMENA Ty FHEFL (9], 2WIZ1 9 7 4 41Tyl & Liechti 25
B #DGaAs MESFET % FIV\ 725 — MIC OGS % Sh7z [10] o DBRBAEICES £ TGAs 7Y
FNIC IRELDBNINLBERCIVERTAILICR D, TORBOKRT &, ICOERBL L AR
RFBUCOWTH 1 — 1 ISR,
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GaAs 7V 7 )V IC DBIROERIL, 20HA LOKMS» S 4 oONBRRECTITohs, £ 1H#AA (1
974405197 74H) i, HERPSLDTA 7 OHEMESFETOBERM THH LYY ¥ v V&,
AV FEFESHEL O ERPEORAN, S2#K (1977205198 14) &, BRIV
EARBALE TV — FHEMIC L 2 EBEB~OBAY, £33 (198 1F2561984%) i,
HZBLSIHEN 77 54 YRIFET I & AR, EEBLSI OFfEH, £ L TFE4 HRRBRECES
GaAs 7V 5 IV IC DERHITH 5,

199 3FHFE, GAs FIFNVIC Y — b7 LA OKRBBET 350K 7' — F LCMOS A ITHE
ibsn[i1], FELSI #CPU, uP (w470 70ty ¥—) ¥R—- FHFNA AL LTHERLIZA—
N=T V¥ 2—FP5E L TRICEGLENRTVE [12] . $BEEATELEEHOX —/—ViE
WEL LT, SAF TV I~/ FINVF TV I F—EPEL DV AT LACHERENTYS [13]. &
B RS BNOERLE, FHE 53 VREHL Vo SHLED, $TITEOREEMMT S
boLEXLND,

RICEBELOBLE D HGaAs 7V ¥V IC DHREHBO—BIZ B 1 —2 1T T HBIEAMEDOS
~ NEERM (FI=FO=1) T, HEEHCENKCEATOREEEL 70y F LTV, B
DCFL, SCFL, BFL, SDFL ($MESFETES OB Th 5, 771 v ¥ 3 ¥ €~ FOBFL, SDFL % &
I & D BROMEIA 5 100 ps / gate % ¥) A REBIESE O LTV eds, F— FEL) DRTEAEL
BEHROBERIE LV L, BERLOLOIMUL, BHBRENLICHESENShZ LR Y
LY BOBEELEAT LAEATR 2. —F, ZYNVARXY FE— FODCFLEA ¥ /¥—=%
F2EF IR Sh, ORIFEMTHEEDRIVDEND, ¥~ FVREOGH, tVIT 74 VEE
2 & 5 FEBEFIEHOER 2 c‘f?bﬁE%bZ“%iﬂth)i@& L, 19 8442i%10ps/ gate %)% HEBE
RER L7z (141, $7219 8 04F, 19 8 24T, HEMT, HBT E0H 7 /54 AXHHA L, HEMT
Ti1 98 54I285ps %, HBT TiX1 9 9 04EIC 1.9 ps AHER S L7z [15], (161 1 9 9 SHFBUE
TEMSHED SiECL 75 20ps §TH B 2 L 205 [17], BEMIC HGaAs 7734 AU Si 7/34 ZUTHA
EREED TR TH D LEX Do

B £ THEELSI I21d3Si ECL Mﬁ#‘ﬁﬁ Wb T & 7245, ECL i Bipolar Tr. % FH\» % Current Mode
Logic T % 7= I MR EN, MHHBREIFAEV, FIXIPEEANTE (FI=FO=2, E#EK 2mm)

| 2 — bR HBEHNH 072 m” — FEDGaAs MESFET T100ps /1.2 mW THHNDICxL, 08
p#m~X—ASi ECL T A120 ps/4.9mW & Si ECL OHHE /I 12GaAs MESFET IZHARTH 4 BEREV,
BELSI O Y R 7 A BRIEOMEIASHERIZNI0 WTH 545, ECL Tid LitomENRE 2 B ICHE

 BHOBREEo7 L LT OMB0KY — MR EL bRD, VAT AMBILOLDIK, BHIE

% (AHBLREOI0W) CBIE SNHAEE O EATRY — MBS T bo SHIHLT,



GaAs MESFET IC T3 BIfEREIZ 10 Gb/s DL L OREBEA T TH O LB D & ) ICHREHIXECL D
#1/4 ThH b, fto TBIE 0.5 mX— ASi ECL T10 Gb/s BifEDSSI 258 & 1 (18], HEERICIEE
—~|H:DGaAs MESFET % 10 ps §§0ZE TEML TV 5 b DD, 10Gb/s MEDOBEEETHLZ LD
#80 K7 — FELEOLSI IZHAEGaAs TRWEEBITE 2,

GaAs MESFET LSI éIE’%’ﬁM’Eé%éJ:'C‘% SEELZI LI, VhORY—HEZRLETLILETH S,
BRI EE - KB E ) CLSI[H) 2 ODCFL (Direct Coupled FET Logic) % EAREEEEICH V554,
HERIBIIMESFET DY 2y P X=X 7THEDHOT VT ELR 70, BE S VIRIEZ AT 5Si
MOSFET 21T, Vih ¥ —HIzBEEEICL 5. DCFL B D GaAs SRAM (X B1F 5FEVh 52
& (o Vth) &, 1-Kb T30mV [19],[20], 16-Kb TSmV [21] L DEKY I 2 L~ a VIEROHED
BB, 2520 Vth DERIC & Y SRAMHO T 7 L ARMAA b Y B S THEL SN, FALCH
ByIal—Yavicky, ETFEAT0000/8T o Vih 2°60,40,30 mVEET I 5i2oh, ENHTHE
B ENADCFLA ¥ /58— % OFEBIERRIL 200,100,75ps LET T2 eFmEI TS [22],

ISR ERICVIhOK LIRS, TOLA, FETHREORBSLOROLA, o Vih 3020
WARY MV EBEINTE, 196 0FERMESFETHEDHO n BT EBEF ¥ A NVICHW
FETTiZ, 1pymBEDESY— FTh ¢ Vth >100mV TH Y, LEOLSHIIZBEHATE 2d o748,
TEIDARYPELT, 4 FVYEALLSE0F v FVEERICE D1pmy”— PFETT ¢ Vth i340~100
mV CHESIN, BCE2DAXRVPELT, 47 ‘/EJ\FETK*L'}I/77? AV¥— &, 7o
AEEATHIET, ALL1gm% — FFETT o Vth i$ 30~60mV (2% TET L7z, DL EDFETY
O RADEMA RV b EFITL CCaARBR RO EFEE N EIDARV M, WERDOT ¥ F-T
LECEAICIn & ¥l L CISIGALAY, BIBGALATRE %57 ETh B, AU Y LEOLumy —
LT T 54 YFETT o Vih (£25~40 mV (& F L7zo RICT ¥ ¥— ZLECHEMOA ¥ Ty b7 =
ML DEEGTIRBS LD, oVihidin F— 7HKE AREICEF TR, o Vth <30mV T
I3 4-Kb SRAM OIEEEIES FARSH B, In F— THIKTHSRAM 02 Y v FEWESHER S hiz[23),
410 B4, 5OARYFELTE, VhiZboXDEEE % 2EF v A VHEHIHT 50T,
nF ¥ ANVFIZpBEREDAL, $H5BHVIZLDD (Lightly Doped Drain) b3 2T &iCd ) F v RINVTE
W —228EL, Y7320 5—FTD o Vth 1330~40 MV (MERT & 72,

LSI OIERBIVEASTT 8 & 72 5 Vih 39— A58 & h7zBBE T3, LSI ORHEMN % I BEh§ 57:0
BOEREBIND g, AL EL 25, EROVh ML RET SFETEMOERIE-> Tg, DAL
L72o g iCOVTDELIDARY MEIENTTFA4 27— MEEIC LBV - AEBOEKETTHY, 1
gz m% — FFETT100~200 mS/mm {CHFE L7z, 2 DA XY i pEHEHAAL, LDDILETOET ¥



ANVEEEIET A L TH B B — M, FABCEIOAANY P LTpBEOAKICLS
nF v RVOERILEETOND, £2, 304X b Tg, ¥ 200~300 mS/mm (2 F THMTE 7,

1. 2 RIEAOBELAHEOBN
%%Kﬁ&tﬁu,%%ﬁﬁﬁ%m%%btﬁﬁﬁmhMLm%%ﬁ?éif®¢vm,&m&é
KT ETiZV 7225, 4-Kb SRAM X D KFHED, 21T 16-Kb SRAM LA EOEFEBIBOLSI & IEHEY
BREDBIE e Vh I PRE L, ZRODEELBHEEHA SR TP o7, Vihy—HEmES
ELFHELLT, nF v AVFADpBOEDAA, LDDALIE, ZHEAESET ¥ 2 VEROMHI
HWTHDLE LB SN, ¥ ToVih &KL ) 25 —16-Kb SRAM OIEFEEL T REL
+ 5Tl o VthS5mV (Fv TH) FEHATELO »—, EF v FVHR, o Vh EHET 72O
RS LE M ABE R RSP IOV TOBENRREN 2SR TS ol TLLSI LAV
IR b S ECL L FEMTTHY, & bicg, RILEXEHLEND T, g, RILTBFE
CHBENTT IA VY — MR, SHIRMH K e QR T O 2B RE S LAA, BIREY
INFNT o VthS25mV #HRTE 57— F ETidg, 12200 mS/ mm #ETH Y, 16-Kb SRAM LX
NOLSI % 8i ECL & [F%EL EOBERE CHKT A L3 TE 2P o/ $72nF Y ANVT pEED
ﬁ&m,%v%woﬁ%ﬁﬂib%%#taéﬁméﬁéﬁ,ﬁﬁn%&?%%&@imlb&n(
BWHHEWﬁ%ﬂTéﬂﬁﬁﬁﬁﬁﬁﬁ&énfw&#otoé%K%DWLk%KUHOEﬁ%
FED Tk L L CRACEERMOGERAS 5%, LS] i 51 5 EAREOEERC > TRERID
Lo THRESAL OO [25], BEICIISE TFETHRICHEN ERLTLE v, EREEERY
2 GaAs LSI FIEIBHERE 1L oW TRA LRV R EhTwkdh ol

SERIAHEICBNT, LBOVh B2 UBETLFETHE0F v ANVT pEEDOLL, RT
IDD%ﬁnowf%G%&%ﬁé%mmﬁ%L,%Kf—b%&@iﬁﬁ%(ﬁmﬁf,%,ﬂﬂﬁ
VEREEDNBAL L v & 5 10 F ¥ 2 VIR E H4 T 2 20 OFETHE, R 70t A0R#ELE
ﬁoto%wﬁ%,p%ﬁ*ﬁﬁﬁﬁ%&?éﬁﬁo%ﬁﬁﬂﬁ%@ﬁ%U(%imkﬁﬂfmmw,
2X102cm? BLE) , pRETPHAIRIC X 2 FERENRE Lk VEERZ b4t & 7 TREE T
B v AVHRZMEHTE RV L 2HS I L, 8512 OPHFEIRIRA L T O FETEIEEE
BRRERLLAEWE & R EFE LTz, $7207pm” — b pBHEOAALDDHEESAGFET IKBWT, 34
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I>7ﬂ I'_L| G
n#GaAs It /B ~ ® 497
3
| (A) ‘
¥ %L GaAs AR ) —
‘l 10% B Y
®a:0.76eV
10-“0 ‘0; 0.4 06
K2—6 W-Si/GaAs¥ 3y h¥— | .2 0. .
FMEOFMA S A 4 — FiE WEHFIRE (V)

M2—7 W-Si/GaAs 3y hE—FLF—FD
B — N B E— B

- 18



#2—3 W-Si/GaAs DELHERHFETHY a v b F —FHOFHR

BN B0 BN AnE%
n fH | ¢b(eV) | n fH job(eV)

WSi 1.03 0.71 1.17 0.7 4

TaSi 111 0.61 1.10 0.7 4

TiwSi 1.0 2 0.65 1.11 0.75

BIFEE 86 0T

BERW-Si 13 Z ORUKIZ & ) BOMBEEARE Y, TRICED Y 3y b E—HUIELT 20T,
MR % 508 L CHRIET 5 BB TCo - Sputter ¥ (B —F v ¥ N—HRICHE S LBERORL B0 8
=7y bRy § T BHE) RGO RTWz (14], 200 BIEWESIEFI4 DS =5 DEALR
Ny 5T BHECHBIE—5 — 7y b REDRIN Y CHAHEET IS REOMBE, B,
BRROSTAATH 5, WSi, DHEIEE—% -7y FThoTH RNy &M (ANXv FH A,
ANy 5B LN BHIBRERMTIHOT, Z:E}f%'mii—y—ﬁ’& M % B\ 22 WS, Y APEY:
BERA L7, | | |

<72 OV DCARNY FEBLA, ML x=05 OFERES —7 Yy FE A8y & LTWS, 2K
L7z, i?’Eﬂb’uz}\"y YBI*% 450W CESELT, Ar ANy S FRER L ) HRE B S E7, i,
BB XBMEBICLI VT L7, K2 - SIKHEEx DAy ¥ FAEKFEREZRT . COF
AEHNBHEATREBLILIZY -7y MK x=05 £ ) b/hELBoTWwDH, FAE £20.7Pa?>53.4Pa
TCHMT AL, x130.12 25030 NEBAT B, THIZBA Y S EFOBGTAEFWERTICHA
TSIEFOHIINEL, AT & OWHEHERD/NSVET AETF TSR F D T5 D5 GaAsER D7
RS 2 DRIATN S & D, HAEOMAL D NAT & OBREHANS L, BEECTHE
SUBLTF-A° 5 & IT8EL & ML TGaASEA~ D HA R AR IS 5 O CHBLAAT b DL EL NS
[21]o '

RICAIH ZAE%27Pa —E & LIZBEDOMBKIL x DAy F IMEIEAEER 2 ~ 1 01TR7T,
FIMESI 2450 W 2> 5650 W NS 5 & ABLIZHFRICA L, 650 W BLETIRBEML Twa, C
A/ ¥ SNEETETH HWHENEAOHAI L 1) 8 5IGER = AV ¥~ £ B TRULT <
BoTWAI LRMIET 5, '

BEoB, B—5 -7y hTRPoTIHIMHATHRLLHHATE LI LATbh o7, MR
DH/EBFLVBCVESE, L VEELOBCWSL, ¥ -7y FEAVRIEXL, FlXiEWS, (54
TUHAF) 2R E, x=10fEDOMELEL I LAFTE,
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WSi, SRS L CRIE L B B F L RICOWTHIE Lzo WSi, ¥— FOR P LRIZE VS
R (221 R REL, FETHHY, HFICVih CHEL G LVIMEFD S 23], H2-9, RUK2
— 1 0ICHER b L ADAT AEMRAYE, ENENKEMEE AR LI, M2-9 XY, BRPLAR
HAEOEM (Blh, MM M, AsH, FHSAH, 800C, 30 507 =— Vi & b tensile
BB AT B EDBG Db FT=— VLT T LIZ L o Toompressive MAAVHRT 5o AL
LT7 =—NEIE, A 0.7Pad52.7Pa\OHEMITLE, 25MPa (cbmpressive) 75 -40 MPa

(tensile) ~HFNEALT B, ArH AEBEHNZEE S tensilefll DY 7 MI ANy FEFDOEHAEDOR
AT 5 &3 AHoffman &, HAHVIXFELOHE L —HT 2 ( [HITHHR] (24] & L THH
TED) o $77=—WIZHED compressivefllND Y 7 M T LA VH 4 XDOBKICL o THATE S

[25]o

-150 7 —T
Applied power :
| 650 W

tensile

-100

- | ]
Applied power : 450 W .

© |
0.3 4 a -
= I//.,////o"
E 02 -1 2 0
& 2 .(,,4r"
&, (O asdepo
0.1 | - % 50 @ asannealed _
g | 800°C, 30 min.
' E in AsH
0 | | l A 8 100 L | | | 3|
0 1 2 3 4 1 ) 3
Ar pressure (Pa) = = Ar pressure (Pa)
K2—8 WSi, DMELx DAr X3y ¥ M2—9 WSi,ERA LR DAr A/Sy ¥
7R AR A A AR

©2 -1 0IRTHA b L AOEIENEEND S, HMEHORMN B, MBLORD) (i
VR b L HScompressivelll ~BFHIZY 7 P LTWBZ EWb R b, SOMAIXEDOE2 — 9 DR
E—H LT3,

Kic FEROB—WSig, ¥ =5y b 535 D WSi, DWSi,/GaAs ¥ 3 v b ¥ —HHEIC 2V TRE
L7zo B2 — 1 1/2WSi,/GaAs ¥ 5y ¥ — & 44— FIZBIT 2 ¢ 5, 0l OMBMHMAY LTS
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Yay b E—F 44— FizA4 4+ EANE (PSi*, 50KeV, 5E12cm?) LiCLgWg=7 xm/20 g mDWSi,
F—rRETAHFETOY — b - V— A& LTHB L 7z. HLRILIZACA ZET) OFR & fl# L7z,
BB x =0.15 225028 DEEFT ¢ 5=071eV, n=107 L\V) RIFEY a3y X -—HHEIROLIT
W, MOWS, (F4YUFAF) 2R ¥ 5 =7y b LTHWZAROERHRZGHOETH
2—11IGRLTWVAA, x=10fHE Tk ¢;=05eV, n=19BEIHMLLTEY, V-7 DKE

Wit — 3y 7HRERICE o TR A,

Q _ 0.26
% ~400 - | %120
o =~ .
= 2 0.7 -
~ F q024 2 T | -——
a o 5 —11.6
2 200 E’
2 506~ —
5 g 1.2
& - —0.22 @ : '
Ar pressure : 2.7 Pa 0.5 ‘———I-.——‘ I n
0 ! L ! 02 03 1.0
400 600 800 Si/w
Applied power (W)
2—10 H2—11
WSi, DB x BITEAINVA O WSi,/GaAs ¥ 3y b ¥—F A+ — FiC
Ar 2%y & ENNE A BT 50y nfEOMBN x IKEH

Z ZTWSi, /GaAs ¥ 3 v b ¥ —5HoOWSi, B HERERICOWTERET S,

WSi, /GaAs ¥ 3 v b ¥ — R OMBRIEERICOVWTIR AR S 141 L EF D 2010HEND ), &
BICW /GaAsRIEICSIN B Q0ARE) A LAELSR6IDHRENDH D, WSi, A3y ¥ RIS
DNTI, AFROAE—F =7y MHPEDANY T, Kfib, BLLIRWES, &/ EWSiksi
Ny—4v %ﬂauafcéo-Sputter'éi)éo x~10METRHAERIIKES, EEOOFRE—ELT
BY, BiFayay FE—FHREBOATOUERY, x <03 TRAKERIEIEERDS, HHVRELULOK
RE—BTH (HIb, BliFevay PE—FHHEBo ) LEXLNLYN, KELOHREEG—H
LZzv, Blb, KAELHIdx <05 T¥ay bd—idgfbl, &5ICWSi, 135153 D (tensile) B
Ly TLb] FRETHEL TS, —F, RIULEW/GaAsy 3 P& — R, ZOTITR
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§5=055eV LI RETOF v 1) TREOETHFHHS 1, RESFEHGRFTERVA, RECS
A 20 ARRED iIWSiy/GaAs L ED Y a3 v F ¥ —HEIBLAL LREL TS, 2T hWSi,
/GaAs REICIISIATEDREFEL TVEPHF Y ay bF—BlERETHLEVIT L TH B, Co-
Sputter TIXH—Z ¥ ¥ Y TORA/Ny § PREOFAEFTREN TV RWVD, GaAsBEETW, Sid)
ELLMMMARBEN TV A PHFARETH B, RER, 52VidEHESOBHA LT CaAsR LT I
SINANRY FENBEVIFHBEHID D, THICKLTRKAESIIWERIZA Ny ¥ LTS ML
B3, HEOKTESLOx <05TO [Lb) &, WSi, #WY v 5% hWICEA 08| 23 ) IH 4K
WHEFBRS EELONEY, MEORREEHLE, & HIILONE <02 THEIL TV 5,
LOBER LROEREELHT S b OTh b, |

L, B—HBROWS, & =5y PEHCTY A%y 5 AL ) WSi, Rt H2REHBTE,
BIFE WS /GaAs ¥ 3 v ¥ —f5MAMBLND T L A HAL 20 F WS, MAKOMBE LY 3 v b
F—HL 3 —BRNICEROTADIEEL L, %P&%@wsg/c}aAs Vay MR -REREICEZEESR
B0k, WSi Bek: LTOMBILE VD &) REMEORK, & 5I1CI3GaAsRKE DR %S, WO
PHLETEOREOE S HBHEONEV) T EEEEL bRD,

N
c CF4: 95 scc
E 1000 | 02:5scem _
o 10 Pa
o
E
o 200 -
£
[ ®
@ Resist
0 | 3 l
0 50 100

power (W)
M2—12 RIELvyFr5L— bORFENKEM
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2. 4. 3 WSi,”—FOmMI

FERSITTE R B CHBMASE, 55VEE0S U4 FILCF, SFo NF, S0 7 v LA ARH
Wiz A 4+ vy F 4 (RIE) TMLENRTWA[27], [28)s ABFZE TIXCE, + 0, x VT L&D
WSi, DT 75720 7 — MFEHBICBWT, WSi, OV Y X Motz F ¥ 7 0RRLET
KBEFAELTLILFEELEL, BRUEOKEVWI Yy F Y /B EEELL. ZO—HLLT
1957 L— b OREEDEFELE2 — 1 2157F. RFEH 100W B, EHRILE LT 4 Bl bA
LBRTWD, LYAMLDIYF Y 7BRILETHRELEDILE, Ty FVIICLHLTA P
5 — Y EOBEREHMOICHHT S L THY, MIHERE LEETH L, ZoBOMIERIZ
M2 -1 510RF &3 I CRIBRE R Y, Bicy — M EAY 7 umic e 5 £ —  BEBOE
CERERB, ER(UNBRIERIE KB 2SRy FYIE—F (METYRIVHVF TO
IyvFVT) COFAL Ry F LN EVEL B0, Ty F Y IORITURLIVEOLLEND

pressure (Pa)

®2—13
WSi, ,

5o

1 T _
CF,+0,(4%) 3
75w ‘g
1500} 3scem . < 2
=
c
< w
3
< heq
1 OOO o Vd - 1.0 3

[ C
s (200) &
>
(=] -
£ 2
g S ERpn g
500} SR do.s @&

(100)
Wenwg
I 1
0
° 10 20 30

VIRAMNDIZYF TV —F,

TS ATHC/NA T AERE Vde D

Iy F v T HARKEN
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(A/min)

rate

etching

I T
CF,+0, (4%)
4 Pa ERe
3 scem
1soo}k i
s
Q
3
1000 {102
Vde (400)
c
a
[+ o
w
3
500} @
40.5 3
ERws  (200)5
@
(7]
SR
0 700 700 0
power (W)
M2—1 4 )
WSi,, VYRAMDZYFUITL— b,

79 XAHT/NA T ARE Vde D
RF B






LYZXMDHA FIy FIi—EEDI WS, DF A FZy F 2 7ICL BWSi, 77— MITLED/(F — >
Y7 rPRE2 16K T . AHBRORIESGRA (3scom,4Pa,75W) Tid, v F ¥ 7/ RALEITIX150
A5y, TUF U IREUBTII600A /50HA Py F U 7EETH Y, RAFZEDRZFOFEED
WABIIEALTWS, TR INEHEHOWS, ODBRHEHROLY F 2 FICHEINTW Ly F¥
FOEBHEN, REBEUEY A Py F U CEET L THE, CRODFHERLED0S pmiE
EOHESY Y- E210% BEOHETES I, 54— 5Oy F Y JRREOHBEILEL 25,

WSi, DLy F ¥ 7R TH, GaAsKE DIV F 7 E8NDDT, GaAs BfA—N—LyF 7D
FETHHICH 2 5 BICOWT Mﬁ%ﬂ‘bf:o ZOL— b it EERIEEH T 30 A/ Ch ofze + =3
— Ly FV T %25 5F T o 2BEOMEREIWSI, #— FFET (Lg/Wg=1 xm/10 ym) OKf#H, #— -
Y — AMWE Vgso DEALR K2 — 1 TIZR T 258D+ —/8—Ty FTHIITH 80A n BT
EWEMABL Y F 780D, WHETFEDRELREIZLE V. Ty F VT ENTRKMZIZEDRD
nTRRAEAROT -V THAEET L D EEIOND,

I |
1.0 — ]
g 0.015 gm / min
0.06 xum/ min
2 0.5 —
' overetch
0 I |
0 5 10 15

etching time (min)
M2—16 WS, P¥AFZyFIZLBWS ¥— MNITEDNY -2 T}
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50 [ n
. leak 10 A ;
\.>/ O./O\(}_—C
40 6./0\0’43
’ 8 leak 1 A
- O
>
3.0 B
N/\ ...........................................
> Lg/Wg:1um/10 zm
S 30 -
<E( @OW
~ O—O0—— 00
O] _
=
©
> power:’75W
' I R S R
x 20

0 50 100 150
overetch time (sec)

B2—17 K 77—}tV —XMWE Vgso DWSi, RIE # —/3— 1 v FERKAFY
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2. 5 AFVEABEREHORHL

2. 5. 1 nBFvRVBEREAOEE
B®LSI FHFET & LTEELRZI LI, AMBEOARY O LEBAE Y IRE)§ 5 - OB EKEIRE
ﬂﬁ%w:tv&boannwﬁﬁnyiayxx&uﬁﬁﬁﬂ%?wuxbmﬁ?iﬁvéé

dlds veWg Vp qNpgs
= = = Py —EY 2.2
B ves | @V Vbi-Vgs vsWEY/ 2Vhi- Ves) 2.2

lds: FLA VEHK, Vegs: 77— MEIE, v,: ¥ % ) 7 OEDBFEE, ¢,:GaAs DFEE,
a:FyANE, Wg: ¥~ MR, Vp: EVFATEE, Vbi: KM VER (Yay b¥-NYT
BE), Ny:FFr—g |

K (2.2) &b, Bt 28R T 5720113, EFRMEERAEOMIC, Fv R VORRE
i, H5VIIBRILIAEHTHLI L brb. BLnF v ANVOBHZERELEZ 2y FF-F
ECOEBHMBIZED ¢, DET B31], HAVIEF— PEEOHKICE ) ERAH 5, Fi g5 DE
Tid% 5 E TR AHMESFET ERBKOREIRE, v~V 0BFTE226T, —F, FrAVOHE
BALVh B —HRoR EICESTH S L OERE S DFTRBITERORESH 532, & o THABHETE,
FiCF v A VERMICERL, 1) XT7TEA (GaAs#RER 2 BN L THEA) TOnF ¥ RVHEA
TRNF—OER, 2) RV—A (CaAsEAET M L7 BB A8 L TEA) OMA LR L7

(1) nEREAA A+ V&

GaAs CO nEBRA A + ¥ E LT, *Si', ¥Si*, ¥Se’, sn’, PTe’ %453 5 4%, it ILBAK
BRSO, BIFLF—TORGEAEIEONS & & 612, BARBI D% CBREAT
SEVERALEIE OB 720, BRLECHVOR TS, B LIVIETEET, GaAs i3 L TIRREMA
MBI THD-OMENGat BEL TILOTFF— L LTHI HAF—XIMENFIRTIE, BEH
Ga¥ A PEEHLTFF—ERbH, MBECRD LAY FEEFLEL, pB GBI Fu
Lhs (ACHME) , H5\VidSig, L DHEARMEEE T 5 -0 I iFHALRIIET T 5. PSit i3y
575 FOPN LR UERRDTEDEBL 2T ST OFAMBHEIEL TV A0, &K
W3 Tid ®sit 2 vz,

(2) BEABOT =N

II-V AR EE TR —RICVELTRORKEMMED Zh & ) . #1Z 1 850C TDGaAs
BV 5Cak AsOFEHHELLIEI &K 4, 1X107 Torr B LT 1.5X10% Torr TH Y, AsEAH 1 HiE\o

(301
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Z NI PE AsH GaAsER T 22 H1RVT, GaAs#lEt (R MA ¥4 XA MY) PSEILL, EAA AT
MR ED ZHEGaAsH: BIFHASLE T 5, Lo T, 7o=—V%, 1) L VBEEBOEVEERET (As)
@%ﬁETTﬁ5(#*viVXTL—w),&6wd2)%&ﬁ%®%%«@%ﬁ%%ibiéﬁ
EECEKELBBEL T (Fry I7=—N) FESD L. KFRTIaBAYS BAMF Y,
T2 RETRRS pEABe', H5HWVIZ*ME IEAAM F Y DFEH LR —RIDOT = — VTETELZVWDIZ,
WEOERILE HITR 2R L LT, AsHBHRT 800C, 305DT7 =— V%, NTHEADHEER
¥rv 7VAT, Si0 ANV—FEADBEIIFAAN—FEARLRELZVTI o/ (Fry TT7=—0) ,

2. 5. 1. 1 XT7EATOEALINVF-DET

GaAs LECEARIZ®SI® £ # ¥ £ AT 5V F—50, 30, 25, 20 KeV TRT A LHED, C- VIR
XVBELRF Y TSI 7 ANEE2 — 1 8ICRT (M, WEITIX LyWg=7 xm/20 pm DEER
BWSi, ¥ — FMESFETD%'— b + ‘/—Xﬁﬁ&%%— FERW:) o BEZANVF—-FALLBITIE SO
77 4 ViGaAsKEH D 1222 TB Y, nBOBRLFEBEN TR, HLREIORTH2 -3 0
OLSSEBHBICERTTI T 74 Vi, PR IBREIVTVD, $7220KeV £25KeV & TIRIZL A
L CERRLNEV FREEATANE - THBLLFETOVH £ —&IL L TRHli 2 {7 e/ dll,
B SHEA F— X2 RIS € TOBH, Fv1) 7 s ZERcHE L TRINL TS 5T, &
BALE ) BBSLTVRBZ Edbh b, | | »

FEATOT77ANE LT, EHALER ) ORSHEEREZRET AV AGMEEET 5 £[33],
Vth TR THEPE NS,

N ‘ a 2 }
Vth=¢g - Vp=¢p -nN'N- — 94 x~exp(- Rp )dx
V27-€5-0D J, 20p?

—on-1-N- 9| OP oxo| . RP? | [ RPEf Rp
05 -n-N- 2 m_exp( 26p2)+ ﬁErfc{ ﬂop)] 2.3)

(Efrc (X)= f” expl- tz)dt)

Vp: EXFF 7EBRE, y:Si" EAAF Y OFEAE, N:EAF-X, a:nF v IVEE,
Rp: AL+ VRE, op: HEAAL TV REOERERE
EX (2.3) &9, vih —EAF-X (N) $iid, vihblh % ¢, L T2EME LD, nF Y RN

BAEATFNVFE—50KeV, 30 KeV DFAIDWT, FEREIWSI, 7 — FMESFET (Lg/Wg=1 xm/
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10 gm) 2FEBIL, Vih OFEA F—X (N) HERLHE LZHREN2 — 1 9ITRT . AR LD
LI, EF—FTHVth —EAF-X (N) BIZFIZERBEFRSE SN, 2OVhETA s ~0.7
OMHMN&¢BKﬁw:t#6,$7UtXKBU6ﬁ%ﬂW&7“$MEHH?u,(Zﬁ)ﬁ
DOBRIZIZIZW- SN TVBEER %, 30KeVORE, (2.3) XA LRE LEHER 138 70%
Thotle T2 (2.3) XS nBHEAIRIVF—INEWE, AL, nF v A VEBIEVE,
vmmﬁkF—XKHTé@§m¢é<&6ﬁ,@2—19@%%#6%ﬁﬁfgéo:®:tmﬁ
AR—ZXRFEBR LIS DX HVh DTS D EICE 2 2HEI/NE VI ELERL, WiALIET
v AVEE, BREEIEED &\ o ZFETHEED R LS, Vih SlEEORLICOWT AL 22,
KiZERDEALANVE &M (20,25,30,50KeV) THERAIWSI, 7' — FMESFETRERL, HF
¥ RVBR, RUBRBBENKEICOWTY — FEEEE LR, VihiEHEO FL A 2Bl 1ds

RAAXTERIAS NS [34)
’ Ids = Idso-ex aves (2.4)
Ng-kT

X TIdso REHRTH D, EXTNgBY7ALy v al FEFLEDbN, 1IGEWIEIEEF v
VEIRIXBIFE 2D, D Ng DY — FERERER2 — 2 010RT. COBL Y nF v FIVES0KeV
A L30KeVEAT DIEATIENG (3B 5 30 KeVEAFOH /A& L (LK) , BF v 2 VsR
BRI ShTWB I Ebh b, 30KeVELT D20, 25,30 KeV TREZELZZZR O WD, i
RREOF ) TFOT7 AN ([2—18) ORBLMIELTVSEELbND, KICH2 -2 1
tKﬁ@V—bEmﬁﬁ%ﬁToK@usmmmw@gmMRMmaﬁmBﬂnléFv4>ﬁﬂ%m
I, PR%EVgs=Vth EBETF A 7 —BALZZRODEPRICBNTEE LS,

pesWg

Ids = ——2_3.1?' (VgS - Vth)z = K(VgS - \Iﬂ'l)2 (2 . 5)

::v#mn%viwmoﬁ%&ﬁ§?%6;@Auﬁﬁnyﬁﬁaxx&ukﬁmﬁmtéo

dlds

= 2K- (Vgs - Vth) (2.6)
aVgs

Em =

nF ¥ 3 VB 30KeVEAFDVEATIX SOKeV FEARKSN, H—F5— FRTOKEPFEALTWSZ
L #bI B, TS nERAEA T AL F—E T L 5 nBHEEOLDTH B, K0 Ng DR
(F92—-20) L, 30KeV UATORAZANFE—TRHEELKEOEZEZRONT, KEOKID
R2—-180F%x Y7 7077 A VORERIHIELTWEbDEER LD,
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1018 . :
nt 60KeV
1x1013em-2
E
R ]
310
‘®
.
)
o
8401 ]
S
©
(&)
15 L 1
10 (o) .1 .2 3
Depth (um)

K2—18 nFX¥RNVEBOXFY )T 707740 (RFA—% Si' 4+ VIEAZRIVF—)

.8t
.6 \>\\
VSN
S APEN
~ .2 NG | |
§ \. . §‘§\§\ Dose (1E12/cnf?)
0 1 17 = 3 4 5
=2 N N
-4}  50KeV .
© 5._30KeV
-. \
~N

Fg2—19 Vth@n-f«va‘ww%iﬂ?il F— LM OFA—%  Si' 1 F VEAZRVF )
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200
' n' 60Kev 1x10"™ cm™
100} i
n N
50 A 20KeV 3.5x10% cm™ [
O 25KeV 2.9x10"* em™2]
® 30KeV 2.4x10™ em™
D 50KeV 1.2x10'* cm™?
20} i
[«
2
1o}
5 -
2 L
1 ]

0.5

1.0
Lg (pm)

1.5

H2—20 NgO¥— FREFEHE (XFX—% [ Si" 4 F VIEAZRNVF—)

10 T T T T T T T T
C n' 60Kev 1x10" cm™* ]
°r a2 ey ]
: on® Po o @ ' Wg=20um
w 8 8 o)
> B A o -
2
N ]
< (w]
£ o Q
~ a1k o ﬁ .
- o [o] 3
n h
2 I * 12 g -1
o o5 A A 20Kev 3.5x10'* cm™
S O 25KeVv 2.9x10" cm™ a
® 30KeV 2.4x10' cm™? °
x 0.2} O 50KeV 1.2x10'? cm-2 -
0.1 1 -} L 3 1 1 1 I 1
0.2 0.5 1 2 5 10 20

Lg (pm)

B2—21 K@EOY—FEEFEHE OS5 XA—5% 1Si" 44 VEAZRNVF-)
2. 5. 2. 2 ANV—EAEOHA
BEEO &I i, NTEATOEALRNF—OETFIC X YFETIER, Vih Gl MOM L% KR/,
RT7EAZIZDTOMESES D o7, |
1) Vth 237 A O MRKENIEIREE, 5V IEREERICEAFL, RunToRun TiEHD <,
2) WF YRS, HFv AU V72T L) CEAAEEREL TV »2bST,
7 IN—HNTVth SIS RE LRV,
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FETHMARET A nF ¥ ANVOXMEBM LT /0L A2EDL I LI, nF v FVEED
B, TvFY 7R OFETHEOY %, HRMELZEL(HLEED, o TROANV—FEA
BEOBEAIL, HILSITI YA TEATRTHLEEXOND, ANV—FEAEOF KX, LEXTEA
DREDERE GOROBITE Do

1) GaAslMEE % 70 ¥R 70— ROESR, TvF> I oRET 5,

2) nF v RAVBRAEAL AV E— L ANV —BLEARICT VY AMELTF ¥ 2 ) Y TH R E

BB, BT v A VORI ET B,

3) FEAREE Rp 2GaAsEMRTEICBB S ¢ CREBEER T v A NVOEETRL T 5,

(1) AV—EATTER - | |
AR THAN—EABE LT, X LR, RURCESSEELROBEAS S 7T XTCVD
BT & 5 300ADSION, (BHE 15) 2RV RAN—EABRIZA F VEAR, ZOEIXvy T
Fo—WEE LTV, ASON, BERLTSOHE) TH) (Si:0:N=45:45:10) , WO
800C, 30 5D 7 = — V12 AN DCaDIHBIL A U, GaAsEME TR IRGaB LA Ttk T
BDTGaY A bOSiAEML, FHARIMETEEEZONB[33], B2 —2 2 3BHEOHBLD
SiO,N, T¥ ¥ v 77 ==V LIEDSION, | GaAs DSIMSHHRER L R o SIO RS, BT
1.54 TOSION, BHICiZAs & i 1 FIRERRE DG OIVBILEARD b1 b KR, LR
70% L ETHY, FAITE 191 DSINEEXHVAF Yy 77— MITHR15~20% A ELTWA, &
AZRNVF—F, RTEABCFETHEIRE TH o7 30KeV LIZIREFOF v FNVEEZERT L
B, 300ADSION, ANV—EATIE 50KeV & L7z, |

RAN—FEAEIC L BFETHEORERFRLUTIORT. B2 —2 3137 — MRl pmDHEREIWSI,
% — FMESFET D 2 4 ¥ F 9 IN—HHTOD ¢ Vth DVth KFER LR TEAL KB L TRYT (nBA
HATZRINF—ETEL b S0KeV) o LRAV—HAOHAL) , 2) 2EBLTAN—EATO
o Vth BRTEARZES, »RIUFS hrvséo M2—-24, 2=25KYTAVLy Y alVFRF
Ng, KDy — FEEEREEZEATRT . A—EAZRVF—2HVAOT, nF v RAVBRANV—IE
ADFHHEL LD, POEABRANV-EIIELRLSTEAF—X% LT T35, v 2 VOEREL
& DEF v AR L DIHS T Ng S S, $7 (2.5) REDKEEASCEFRER,
EBREBRTREZNOLI TR > TV D, AN—FATRE ELEORIET v A VERVF L VRIS NS
70, 87— FERBICKESRTEAIESLLLTWR2NWI L bR 5,
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N, V—AEH Rs OWNMIFILT b0 EZ LD, ‘
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2. 5. 3 pHHMOAIBERIMDOEE

(1) pEBORAABEHNEN
MESFET® n#F v A VE T ICEEEE TH2 pBLHET 5 B,
1) nFYAN-ERAEE D nBELLT, FORATRETAEN M, VHEF Vv MY T
REY)nFrINponxy 7 (BY) OERU~DORRLEET 5(7], 37
2) nF¥ARN/pBAAEZBTOnF ¥ ANAOZEZRE L HIZL, nFr RN %
WBILT 5. : |
3) GaAsE#HPICHEATIRET 77y BE (10°cm® +— ¥ =) OEBHOXBELENT 538],
DIJPAFELEZLOLND,
nF YRV pRBESRETHOLREN M YEE Vbi, RTFEN M Y BREbi i3, BEEEAE
PEFVI L YL RRD L) ISEBENRD,

Vbi =kT. 1,Na-ND 2.7
. q ni2

. 2q-NA-ND~Vbi
Ebi = \/ (2.8
€5(Na + Np) 2-8)

Nu7274%75BE, Ny FT—BE, n:BfE% ) 7ilE

g1k 2.7, (2.8 L DN, OBMIPE Vi, Bbi SIS 2720, BT v FABRAH
fInsss, FiCHENLTES 2:%24[:!/(\/\&»\quﬂo)qﬂﬁﬁEiﬁ@ﬂ<—)w‘%}§z’)§i§i, r—
EEEVMATS GHMIZES2. 6. 6 TH<B) .
B2nFrFNVOHRBLICLY, Fifi2. 5. 1| CRRLBRESHOMLE, S5ICEHF ¥RV
ROIH39], Vih DB—HEA] L[32] FRIN B,
%3ucuuxc%ﬁ&ﬁﬁmﬁlénéﬁﬁ77t7&aqu,ﬁﬁc%ﬁw”mﬁf—y—
THEL, 55CHRAY— PHBOZSY 557y MCEENS Fe, Cr SOBELEH, Aty
BFIZGaAs EAR L ST 2 M D 5, 10°em” A — ¥ —CHETLRET 7 75 B2 HHT
Stbﬂu,lﬁ%ww“mﬁu£®77t77%§%ﬁT6p%ﬁﬁ?&%i%néo

(2) pHRHMOAARBOEEFE:
BUE % TGaAs MESFETH] p BB A + > #E L L Tid, Be', Mg', C*, 0" &4 8E STV 5[7], [37],
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[40]lc SDH)LC,0REVT 7Ty i bizd, FETHFUOFY 7, CXFYTVR, 1/{HESF
DREIBE SN D, THICH LTBe, Mg I3iBVT 7 £ 75 TETETHS720, BEIRH SR,
MESFETICZHEN TV 5, f5iCBe REENFHEITNEVDOTTO 7 7 A VHLSSEFNVEFIZLLLE
) EPHEINRTVS[41], FOKM, BF > UWE CHRBRY TS 5720 ICEMH EEDORY K\,
REEBHPEHELVEWIMENDH B, RO+ VEUSIZ b Zn, Cd D 5 EFH S, MbLEERHK
PREL, LSSER/ICL S LEARSIEEBCKIAT 5720, TEAZRVF—-EEEHKeV BLLIC
TRLEND D, THITL VIEAKRED nF v AL TERREREGIEL BN S5, UL
DEED D, Be, Mg x pBRAAF VHL LTRIT A LICL7,

M2 —3 1(ZBe, Mg, Si &4 4 VEOLSSEHMAIC L BEATT 7 7 4V ERT (Si0300A %
Fyv L LTANM—EA, HEHEEIRZI0%E LTHE) o nBF v 2 V@ L HIHi TRO7250KeV
DEAZFNVF —THEET BT, n/ pREMETIOCm® F—F —DpBELEHET 554, Be
T 50~150 KeV, Mg Tl 200~400 KeV BEDEA RNV F -4, 10°em? FOEA F— X TR
FTAHDIHELTVWAEELZORS, 2 -3 1TOn,/ pREAHEIEARE THA2000ALTTH
D, COFEABRETOREAAT Y, ¥ Y ToAPMEIILR S,

B2—32ICBe, MgDAFYEATET 7 ANESIMS 5T L7AER LR T LSSHEGHMT 7 1
YFA4YITTRE, BATANVMRTEA A VELLELTTO- FELTWE DD, 3500AL T
E— 2 fHETH L (G2 T2,

FNAABEDETREAA A Y TOT77ANEDF YT IO T 7 ANVDEHBERELRDT, Be,
Mg DF %Y T THT 74 MRC- VI LY RDZ, ZOKREE2 — 3 3137 T, Be (180 KeV, 5X
10° cm?, Mgid200 KeV, 5X10% cm? THEAL, 7 =— Vit AsH, BE&H 800T, 45 3T o 720 H
2 -3 3 L YBe lERBMEZI N TV LI, P& EDEARS 1000~9000 A DFEH TFHEZ 7H
774ANVEBELTHEY, LR 0/ pREEHL R H5000AUFOFERTRAF LI LRSI LA
b#b, —H, Mg idBe TN, A7 =— V&G TOBERAERE, H2-332B8VnTH30%EE
By, $70 774 VEY TV E— 7 BRTEEMIFYHICE . CNidDeal 52585 damage
mmemmmmKEETat%iBnbﬁmow%,Mynkmm&ﬁiﬁﬁk%wtb,sxw”
em? DF F— X TiEABEIC L 2 REMEOZETL, interstitial ZRGOBEN L, TORGARE
ALTT7Z—NVEIMg BERERICF v ¥ ) Y 7 8B L EZ HA(41),[42),[43]. Mg id, Be L&
% D1IX10%em® B0 K- XB TR FEBOAVF ¢ ) 7707 7 A VBB ONBT L ERERBL T
5%, 5X10°em*E TOE F— XLk pBEE EFE L ZWnWEEZ 5,
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2. 6 p%@&i&&GaAsSAGFET%ﬁﬁEft@mﬁa‘.

2. 6. 1 vihHEHEELE

GaAs LSI, 4¥iCDirect Coupled FET Logic (DCFL) Tk &l & 1L7-LSI DM:FEIL, Vth SFDFET 737 X —
FHRENLZTHEED ICERSN TV E2 M CERET 50 £ OBAIZS LSTIZ A TERERE D
&< (Si MOSFET #5 V, GaAs MESFET #10.7V) , ZO5/ A AR =IYINEL b nbThH %,
MESFET OVith i338% n F ¥ 2 VBREA F- XTHEISh 24, H#MEO LS5V & F-X&
ChHE VEBTEVI LAFE LV, Vih & B F—X L OBMRIERED (2.3) RTRSNDE,
AR &0, EAF-XIZHT2Vih OEE (AVih/AN) EF ¥ FVEFHNIZEIE, BH2, 5.
3Tﬁ&tﬁﬁ,n%%%»TpEEbﬁ&Klén/pﬁﬁ@gwb47%EVm%EKﬁ5n
F ¥ ANVANOREEZBOWANVIZL Y nF v FNIAHBLSN B0, EERAV/ANZETT
AILHTFREND, M2—-34ICpEAHBe 14 VEA F—ZX&ns 12—t Lf:ABP -FET ®Vth
DnF ¥ FVEBHST 14 VEA F— AR RS Be' F—Xm"émccén, AVth /AN 3B S »
KETLTSE), nF v ANVBRAEAF-XICL2Vh OBABEALLTYLE2 2, pEEL
DFEHA, Be' F—X 2X10%em? 04, HEIH 1 /3 CERL, @M%Y 3FmEL Ty
5,

.4 . ] [ ] ¥ ]
R .'. Lg=1 um A
L
o} e withp - layer -
—_ . (Be:2E12cm*®)
S N -
: - 4 - “'-. -
s .
e
-8 | s withp-layer 7
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_1 .2 1 1 s .| 1
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K2—34 Vth®dnF v RVEBHEAF—-EFEE
()85 A—% . plEBHBe' 41 + ViEA F—X)

2. 6. 2 EFvAINFHEOHE
BMED2. 5. 3, 2. 6. 1 TRNZEK, nFYAVTpRBEDOAAKLZn,/ pREDY IV
MM YEE VH OFEEIZELF ¥ A VABTFOEBANORNOIH, ROV BEILE) nF v 2
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NVENOREEZEOHEFENIC LD nF ¥ A NOERLIZ L B 57— FEFOD 2 XITHRROERIC &
D, pBHEHAAWSI 7 — FMESFET (BP-FET) REF ¥ A VEIEROHEICHER L EZ LN,

E2—35@ICpBATEAF-X%/59 X—% L3 5HBP-FETOVih DF — P REFHELRT (Be'
AF VEALRIIVE—T0KeV) o Be' 44 VHEAF—Xo#nicoh, 85— FEBOVHh DEH~
DY7 FEAFISA TS, EERAMANDY 7 M 2 HHT 521, Be' F—X & LT14 ~ 20X10"
em? BELETH L, GF v RVELETI TRV Yy vV a b FRTF Ng OF — FEEFEE (92 -3
5(b)) AVth D7 — F EEFER L &R LHERZRL TR S, Be' F—X4%2.0X10"% cm® DR, 77—
FEO0S pmTH Ngid13 &HaHES, HF v ANVHRIZE GRS ATV EER 5o

Be' KF—XDKMApRBD LI VI RBIHIE L TV EPRET 57201, LGOI OLEWE M
FLTVAELSZEFEMAMNERT TR F—XORPEHELEBROY— MFEBRBEDEETo 720
EFNERBERAF VY EATO T 74 VAR ST —BEOERART T 7 7 4 VIS LT 2 72
EOEBORTFEE2 — 3 6 SFFe AHFMEUTEBNG,

1) HRTT T 7 A VOER 2 2RATEBT 5o

a=Rp+'\/’%‘o‘p ' | (2. 9)

T, Rp ALY RE, oRp:RpOEERE
2) (EAF-=X) /a Z¥rUYTREN :T5,
3) nF v A NVEBHBREMEE PSit, 50 KeV, 3.8X10%cm?,  p BB LML °Be’, 70 KeV, [Be] cm®
& LT[Be] kD 5, |
4) 300A® Si0 A NV—{EALER L-LSSHER M, S, ¥Si' 44 ¥ TiX Rp=239A, oRp=254
A, °Be'4 + ¥ Tid Rp= 1718A, cRp=901A L %1, CRbEY Si,Bexf¥5a, Ne§l&7
Bk, ag=886A, ap=4012A, X5IZN=4.29%X10"cm? Np=249%X10'X[Belecm® & %%,
5) Si, Be DIEMALE 7 1384 75~T0%, 75~60% THo7/z2NTSi, BeilL b kg, pEE~L
DFF—BEN,, 727t75BENW, Np=yg- Ng=3.0X10" cm?,
N, =75 * Ng.= 1.50X 10X [Be] cm® (2. 10)
b,
6) nkg/ pRBREAIE nBHEN,-N, O K F—BEEN,OT 7 €75 BEOWBES L LT
HHET 5, ABEATOEEZREWR

- 28s Np
9 Na(Np - Na)

w Vbi (2. 11)

THY, WoiIL, nfE, pBUNEZEEx, x, FEMPEEMLLD,
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(b)
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N, * xa=(Np-N,) * xp (2. 12)
kb,
7) pRBFEEEZT HHEMRETI
Xa= ap, — ag (2. 13)
Thh, (2. 10) ~ (2. 13) KIIN, SHIT[Be] L,
N, =1.74X10"%cm?®, [Bel=1.16X10%cm? &\ ) FSIERHRF B OIS,

AEBEERFEEICHE TS BT, Be' F—X & LTH 1X10%cm? 25 p RIPHERSRBET S &
REb LD,
L%ﬁ%ﬁ%%ﬁﬁ?éﬁ%v,ifﬁﬁ&%v%%ﬁtf&meﬁA®umﬁ%mﬁ%%3,nE,
pREOESHE (RA—RBEME) , pBOEHAOBBLZ0ORE (E— 7 BED1/100 DHE, #
1X10% em® ITAH%) & kDY, £4 8204, 4262A L7 Y LEAREIHZ-BLL, EbICpRET
OHBFERRBEIC L) F— VEERESRET 50 L) »BP-FETOY — MEE L EH L7z SO
FMIARIH2. 6. 6 THRNDN, EBREREL LTEBe F—X 4X10" ~1X10% cm* Bl LT LEEH
BERAREL TV, 2% ) LI ARG EERE EUHER L FIZIZ—RLTVWELEX S,
DEO#R, BP-FETHE TETF v AVHRL TSI 57:0DBe" F—Xid p Bz hikfime
RESCHIRERBE CHHLEND ), FETEEREILICES TS LEXLNS pBEEEZMAE
BLEdMY LV EHL P E R o7,

BB R p BT v VIS HIH L 7-BP - FETHERE 1 BT BLey/We = 1 4 m/10 x m DI, -
VR, DBEALGVISE LB TV, =07, 16V D2 AEICOVTH2 — 3 TITRT, T4
70y MIBT AV EEOEBEOOEENY TALV Yy ¥ a v FRTF Ng iIZxed 5, pBXET S
BA, YTALy Y aN FEBTOL, (FTALyYal FERkL,) RpBELOES LTI
DHEWE A ¥ —Thh, ER) -/ FpBICELNVERENTVEI L DD D, T2V, 207
VALL6VIHEMT AL, Ly dmL, FECVE IBERMCY 7 LTS, TREn BT =—
VY~ FEBRFLA VIRETICFL Y n " BIRVRAARF LA YIRTOERDF v FVESF ML
7272812, V, OBEMTY — FEBF LA VIRAICF o7 — FRZBS L DEAFE 2 LIZHIET b,
DEAEBHE, Vih ¥ 7 FEI/NEVA, THREPGHRICEL ho/—1BEFL AL VO
FrAVERNABTFRESHARENS I ETH5D%, nB/ pBEN) TORZEBISHLET 72
HrEZOLNE, Vih OV, 23T & (AVHAV,) EFETET Y Y FICBT 5y 85 A—-F L L
THOWORBH, BERLY pBEATHHED y 1100044, pEBIECEED y 120084 LFEX
N, pBOEAIIZLY y NG X—=F13H 1 /2 0ERENTVEI LIRS,
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2. 6. 3 Vih¥—HmE

LSI FFET iZB W TVih ¥ —Hid, LSI 2 ReBESI ¥ 57:0, $722058 ) 21035720
CERDERLHBERFO 1 oThb, #l2iE, 1-Kb SRAM LW TR ELBEF v T2 #5702
o Vth <30 mV [44], % 5\*i316-Kb SRAM Tid ¢ Vth <5mV [45] BULETH 5 L) WiELFH 5,
GaAs LSI REARNICHETD HLELSD L 77, %nuﬁﬁ&:%é&mxEb%%%ﬁ?éf:m;ai, ES )
Vth B— & 5 BIFR LRAVICT 2 LB D 5,

TIN—HHNDOZ 702 Vth HA%EET o Vth (34 > F7ZN—HEHANT 2~3 mmARTHlE) ©
Vth KL DBOFEELNT A -5 L LTH2 -3 8IZRT (Lg/Wg=1pm/10pum, pRBERSEM
*Be’, 7T0KeV,2X10% cm?) o ), FEA L7 HARK L L4 In dope BERMLEC EMKTH 5, Vih 15
=t ay PR-RHE) s FRELET $ MERRZLRWOT, Vih~ ¢5 (~07V) TR
oVth~0V &%, MO L ER LY IN—iHEL, AF— SR pBEY, pBELELOHEL
SEBOA > Ty FoDREMEE Ty FLIZbDTHS, F—Vh 2T 5o VhiZpBEHDH
WEHHIER SN TBY, SHLREREDZTVIN-FTORL2E b o TV 5, FIEEEF v :M/ |
BHEOEBHIETHLELON, HERWH 2. 6. 1O pEEOAADOEN3) THHH L 72GaAs
EBDOBRBT7 /T BEDOIIN-, ATy FNEHEOOEDHEY pBEOAATEBELTVS
TEIHILTBLEEXLND, pBEATHHA, Vih ~150mV T o Vth ~10mV & ) FEE I BEF
BH-UIBOLRTVE, M2 -3 8KXBVTRLgM1ymT, B2-3520bhrbL)ICpED
FECIDETF Y ANPROELFDENAOA LS~ PRTH S0, pRBOAEILLS o Vih D
ZFENIEEHAOTIERZ Y. H2—-35@),0) S L7z2o Vih DY — PREFHERI2 -3 91TR
Fo FALAEMIN 2 — 3 8 DFA LS £ ¥ FELHBM In dope BIEILEC T, 71N
— &M T 127 fADOFET 2#E L7zo 77— FROEMITHEY, o Vih ZEFTEML T2, KR
K2 — 3 5(), (b) DVth, Ng D7 — M EEKFRLIZIZE CERITH 5. B, HF ¥ FAHROMK

(Vvih B> 7 lﬂ HHWIINg DHKR) 22N, o Vih ITHFICHMNL T2, 2% ) K BP-FETH
BT, VhOEODZEBECHAF v A VHRORMILVREDL LEZOLND, FRIZBe" 1 4 VHEA
&M 70KeV, 2X10% em® OFEIE, FF ¥ RVHESTHIH SN (Ng=13) , Lg=052m T?
o Vih ~25mV ¥\ 3 E&‘T‘&Vmi‘a~ﬁ7§§?§6nfwz)o ’ |
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« with no p-layer
O 4E11cm-2
A 1E12
: [J 1.4E12
< 100 ® 2E12
E
S
>
©
- 50
0

5 6 7 8 9 10
Lg (uxm)

B2—39 oVthD¥— FEEFN (X72—5 : pREHBe 4 4 Y EA F—X)

ERDBe' 1+ Y EASEH (T0KeV,2X10%cm?) THF v ANVEHR, BTV —HR3»2 %
FENS, FREERAICpBEELEMLC LSBT 545, BEH2. 6. 2 THEXLKRICpES
CE LSRR EROT LY — P EEREI L, MCEERESRE DRD, L LR pIE
HRECLY ECEF TV —HEAW LT 2, T pBORBRME—pBIEARSOFEIIOV
Tix1986~88EMBIILAVRHENTVEP 72D T, ABP-FETHETELL5pBO
BRE BEAF-X) Ll pBOEAR (FARS) OVhH—HICRIZTHEL S OITRE L,

B\ p BT ¥ A VEBEMKICAER TH 2 & OMESFETEIED 2 RTTEHEMMEITIEROWMEL D
LH46], EZTEnF v ANVE, pDBRIEBRTO 774NV THS, pBVERRTO 774V TH
i, V=R - FLA VHRER) — 7 OEREKHE > SRV ELRER L T5) -7 3 pRBHFEVEH
RO LBBEMTEDLY, AFEDAF VEATT T 7 A VOB IESFAICEBESIEELTVS
7o LEFTEREITERE B L2 WITEEITE . £ T1lpmy — FBP-FET 2DV TBe' 1
VIEAF=X%2X10% em? KE%E L THEAZANF — 270 KeV2r 5350 KeVE THM S 72354, 4
TAVy T a FRHFNg, BIbEF v AVSRIEEEAZAINVEF—DEINICONTHEALZ, 2 )
FRAINTOELIZERWMEBEICpBEHEL THEF v RVRREHIFI S NT, »RoTHKT S,
BBV Ko XTHEAT I F— 2RI 5 & 07 % FAHED pBOBERET T 57,
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= DB Ng 138IIT 2. —7F, Ngi22 —3 50b) 25b85% &) iCBe' 4+ Y EANFF—EALRIL
- (J0KeV) , HEA F—XOMIMTABICERSNS, 2 ) pEidnF v AVFEFHHE
ESBETHLIEFENZOTHY, pBOIbnF v AN LBNIRWEICH HHTIIET
¥ R NVEHROBBN X RIS B LMW TE B, M2 —4 0123 4 > F Indope LECEA LD 0.8
ym¥ — FBP-FETIZ 53 5 o Vth O p R FIBe’ £ 4 VA F— XA R AL AN F— &35 X —
5 (70~350KeV) & LTRTo Be' F—X% 5X10%cm? £ THMT 21C0h, LOEALALF—
Tb o Vih EEFIZRI LTV D, o Vih DIEAT RV F— 10T 2KFEEIR, 5D Ng OFEATR NV
Fo T AEEREFACERNTH Y, WBROBEY VihH—¥ (o Vih) FEF v FAVHR L BRI
HIELTWBESL B, Be' 4+ VIEATZ RN F— 2570 KeVORY, Be' F—X#%2Xx10%em™® LLET

o Vth IX5/ME 20 mVIZET 5, 2X10%em? DLE TR o Vth X 20 mVIZIZ—s€ L 2 9, ZRMEOR
FZBe" F—XDHMIALEER B,

100 T T T - T T
Be 350 KeV
i tg =08 pm [J e 250kev |
—_ 80 /\ Be 150 Kev
> O Be 70Kev
E 60 R} :
—V
< ,
T 40} ]
O
20 .

in a 3 inch wafer

0 ] 1 ! ] !
0 1 2 3 4 5

Acceptor ion dose ( E12 cm™)

M2—40 oVth®pEBHBe 44 ViEA F— X KEH
(8T A—%  pBFBe' £ 4 VIEAZRINF—)

2. 6. 4 R4 ﬂkvm HE DI
GaAsLSI DESE ) % LiFA-DOEOERTOVih W—t i ZERT 5720124, LSI Z2HEET 5
FET %E (Bl 2 1F4-Kb SRAM TH UL 10 2 m BEE TEET ANE#H LT 53) (WEBIEVWRBUNER TR
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FBECEELIFET 7 LVADOVih F— 925 Vth i£5 D EHF (o Vih, Vm o0& DERESF) 25F
i3 2 LEFDH B, & TREEELFET 74 (60pm¥yF, R 15pm¥y F) & HmmfOH
BICHEE LT, GaAsLSI LRILA — ¥ —DWEETHOVth I 7 OGO RBELHE L 720 K2—4 11
ARFEMMFETT LAl /88— Y (37 (F— FRIE10xm) o

2. 6. 4. 1 & Vvih BBIOHE

$Ek X ) GaAs MESFET D Vth if 50 1%, FICEA PO L OB THIRE S LT & 72[47] BT
BRENhEEEZENTHNEENTHA, Vih 2 EB IR L VI MEPBE H D48l 2D L) 2R
B2 & BVth ZEOHB R ER T 572010, GaAsEAR & L TiHMEIRAI R (10~100cm®) In dope
LECEMAAVAI LI Lize 75— FELOx mOFEREISAGFET OVih &, [FFET O7 — b & &
SEBEA L OBE AR LN D 2D RS20, F10xm» — FERAISAGFET THIEE60
pm¥ Y FORMFET 7 L A 2B L TVth 546 g L72%, KOH Ty F ¥ J TEMIIHIDT 5 -
vyFEy bEBRLT, FETOY - b EREBRTyFY Y P EDRBERRE L2 M2—4 212LE
Vih LIERL (T F ¥y MSHE) OfAERT. B2—4 2BV TRITO 3EEORBICHR
STV, b, 1) ¥— BB EChEEE, 2) 7— b & BoREEN & OE#ES 1 mll
E30umkBOBs, 3) FEES0,mlL0oSE, Thd. BHOVhfEERLY, 1), 2),
3) B4 DFEITBITHVih OFHHEIX, K4 -138mV,-103mV,-105mV &2 5%, TH XY Vi,
ZOFET # 4 VB (7~ b EF—RB) AR DI ETH IIZTHICH 30 mVEAH Y 7b35%
2, FIEEMEA 1 pmBlEBIIZY 7 F LAVES 22,

CDEBRRIROBICEL OIS, K, Vih &, ZOFETF v 2V LM & OEREOHBEICD
WTIIHIMICIR SR TWA[48]-[52], #hbo kTl l, ASET7=— VTV, HHVIHE
ASEET 7:———)1/'(‘As§?tfﬁ£ﬁ LR34 ¢ EMEEME AT Ga - rich DA, Vih XA 25 OFRE & B
DY, BWAEEICFETF ¥ 2 V455 5 RHE BR300 mVO EHMIC Y 7 M3 52%549], #iZ HAsE
T7r=—, »BWVIESI0, F¥ v 7 =—VTAs, H5VIIGZILN % As- rich DA F KA
HHRRONR L B B[501-(52), &) & EAVEHRMITIEE S @iﬁ%@ﬁi@ LR TH 5,

Z & TABZE TOEMRET T AT Ga - rich, As - rich ® &5 5 DIREBIT T o TV B PIRET 57201,
FET DF ¥ ZANVEF v v 77 =— VEDSIOX v v 7 P OARFY 70 7 7 A V2 SIMSTH L7z, £
DSIMSHHRERZ R 2—4 3ITRT . SIOBEHICIE Ga, As 74 7X10%cm”®, BT 2X10%em® B
EHMTIFIZ—BICHBL T BT L Abh 5, B, GaAsH#ifidrHik As & ) Gad' L Y FEITIKYY
HLTWw5,
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CHIZEIEZ. 5. 1l THRRAERL-BLTWS, LT3 In dope #EHK i stoichiometric T
HH10, BIETOCaAsEREE LI As-rich ICh > TWB EEX LMD, AFETIIFET F v
RV LG L OFEMEN 1 2 mBlE TR, £0OVih & Bl ORICHBIRR S W IEkOIE L 22 R &
—HLTwb, {HLFET %%i)vﬁfﬁi{ioﬁtczi)é%@:%ﬁi (#30mv) MY 7 FTHOMR,

tr LA Ga-rich TORRICPUTBY, KBFETD As -rich DEASVIIERHZEBIO As - rich DIRREIC
Huhg8nwkbEZONS,

Concentration (cm -3)

10 |

SO | GaAs
I ] ] .I
0 250 500 750 1000 1250

Depth ( A)

H2—43 T7o—VEDSIO F v v TIRBPOALHMY
787 7 £ VOSIMS s R
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