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Abstract

In the formation of the shallow p-n junction, the preamorphization method by As’ ions
was applied in order to avoid the boron channeling effect which is occured during the B’
implantation especially with low energy. By As pre-implant with 60keV energy and 2x
10%em™ dose. the channeling of B ions implanted with 10keV/1.5x10%cm* can be avoided
completely. After the RTA of 1050C and 10sec. the junction depth was 0.14¢m, the
leakage current was 20nA/cm®(at -5V bias) and the sheet resistance was 1072/0. And the
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preamorphized Si layer was changed into the perfect crystal Si after the RTA.

1. ME

22} 2)4*(device dimension)E& 2A|ddy vle
(scaling down) Al 2lelA ‘constant-field
scaling’ W&ol o, F& Ao, L7} 0.25
#ms MOSFET7} sHdx o2 F3bslrl &l A3
3 2ex(source) ¥ =#H<U(drain)e] el X;

‘IEE R, REARE EF TR
(Dept. of Elec. Eng.. Kyungwan Univ.)
B2 HF 19934 58 200

(945)

= 9 0.10tm HE sF¥Ho) U 7 ofd} $x)9
Ler® 2y MOSFET7F ebyAl ez Eatslr] o)
e XE 2498 cheselol sht Az 714
olejgon A& ~7da theo] YA Heh B
3] CMOSFETY p-#A'd 4#ke} A$<= pn9 &

qee S48y g B oles sk Hel &
keV o]8}9] of-¢ W& o) 259] ouiz]7} 2%}
g} B oo]egl o E YRl de 2 s)x|
Za)ale] glidl A, SkeV olale] o] &F9l7]d|
A QA o¥7) BAlelw B, i e oy
2)e] o] -Fgle] rbsairt shjElm o] &F]lAl Si

) X

L



114 v] 4 WAl s}
EHo] ~WE|¥ (sputtering)®d 7Fsideo] glow Al
A, 0.10em °13ke}) p-n Aielw A2 =Ale
ol A=) wfol] F3] F2 o x|z} 27 A A
AAe] girke A Boltd. = e oA E o] &
Fd== B o] aAdg (channeling) &4 4 o]
¥ (annealing) A #WAstE =& AHExs
(redistribution) @4}E°] p-no ¢ AAANSE
o5 A e olof vla] nAld AAbe] e
/2]l Ao == np ATS As' o]e9 =
< A 9 g shAlg Sow ol ok Ajte
Ao} vlA 4},

p-nel AGLIE Fol7] faME B o]l
AUAE DA odd LES Ui A delE

t}2 o] Basicl UY png) @ e A
sted #ER FAES Hasslr] g oeintx)
A Ee| sk o] g}

ARZ, 20nm A=) grd 2~z Alslere 23
o] & Fdezd F4¥ =¥ E(dopant)d
EE Al 24 7rte]l & 4 ke Aot 2
of W2 Akt o gld Ata UAHES] H
(recoiling)ell sk FAUFE oA 7}, =

U
Asore 9 B ol e5e oA AdYe A

E

o 2

o ot (e OF

+

FHAZ B o] thil BFY o]2& FAl7le=
o 2 BFY7F 2k A A o] FellA ok 22%
2] ofluz|atg B o|Ro] FAEFA 7xleg B Ut
9] o 39l ouA|E viwd HA S wWew &
T glek= Aot 2w o] W& 0.25um oAb
o] A3 #ZHolo] el Agsht o olske] MHF
ZHolol daliM= Hgstx] Falrl kel 329
2 dAe] AZFESE F dalSe] Sf 39 vleg 3
35 wurla] 2gtog Qs wAske A A
e 545 A3A717] g Folrt. wlebd 0.25¢m
olate] Agzels dAdslr] flalxE Bell 23 o]
258ie] BrlusiA =}

Al &2 p-n TS I A3 7 /FH7
w2 preamorphization ¥We] glch o] wi
< B ol&FAl HAse Ady S oAA7)
7] A% Ao} Ad® datolw FlEi: o]Ro)
AlR]E A% waks del quixie Ao 2aaln
Hol Eolrkz dAke® o] AAke wo)9ls Unbd
o2 deolne] #Axg FYEE o]e] $:3|ubefo
Ha 7T 71 AMSITh Ty o] ASon BE
o] me(tail) F-FolXe Ado] WYsA] Hof &
8] o] 253 oluixir} Aol wel Adey oAzt
o] F7l3lq o] AL & A A A

wel o3 & pn Aee) WAT 54

(946)

+4 M
B2 AA] 98 de] AxEa e Ve sy
7} preamorphization W¥<ld o] B ol&&
F]lal7] Ao b Ui oloz HA MIEE
& vlg] u|AAs A7)1E whelch Y o]y A &)W
F4o7 o]FqHe B o] u|A A&
Well Eghsle] Adago] WA dAAG. 22
preamorphizationg& $d w#lg] o125l (pre-
implant)®l= ©] 58 p-n Al sl A7)
A Qg FA|Wotok k. F RTAS e dAe]
Foll H thAl shdgt AAAE 3 Balel’t
ot oIS Adl A AREH T e da2MdE Ar
Iz 284 Ut Si, Gedt 2ol 429 A4S
o] gleh. o] FelMm Agko] vlIA & Ge o]-20]
A A s felsta ody Felx AAARE o
o}71 Al 7= AR deiAg)el

od® Fot vlAA Al &o) AYAZow v}
A= Y9l SPE(Solid Phase Epitaxy)ol 2% 7
o2 WA glvh. & <F 550T o)A x4 A
Helshe Bt v AejE3e) ofdlle] B A
5% seedZ 3} oA AH(epitaxial growth)&
A7) wiolo).

¥ dFe As o129 A o]&F9l(pre-
implant)ell 28] Ae]&%$ preamorphization ¥
o2y dejx]= Fi(shallow) p-n AHiHsiAdel 2
ol sl HESGTE B ol Fsl=k woh A
A222) Asol 9sl % preamorphizations 47
FAAY 4 glon ojdsE] Fole 9AY AL o
=4l fe=lslche RE 2ok Y Preamorphiza-
tion& #3l As o9 ARge] shsdlcls AL 7
Aol Lol 4 oS sl w$ Fash

= O
A 22

L
g

I.ddus

Ao A48 AREL 132-cmd] vAER S Z
£ 49 z712 pr) 2999 AE dolu gt
&2 p-n HEE FAE] A8 B o] &34 oy
1€ 10keVZ A3slg]on] B o] &394 wtgsh=
48 "dAE WAE7] $s) B o] 2534] Aol vl
A & =928 As ©]R°% preamorphiza-
tions S35t}

SiZ-& wAAS A717] 98 B2y As o]29]
A4 =9Z%F(dose) 73H7] #8kd ‘Kinchin 2
Pease’ ol )3t o]&4 =dg olgslyr}t & Si g
A(target) £22 A= At o Sie 1%
W7t wAste o] 1% H®Z(primary
recoiled) Siel#} g} 1%} =HR®7) Sie o)A 34

N

bl



1993% 118 EFIHEH

Si YA ¥ (displacement) S kAl e}
olwf 12} =gzl Siell o]z W= Siel b=,

Ni¢ =E / 2Eq4 (1)
2 FoiAy o7)4 Ex 1& =H="R Sigf AAle]x
Es Sig] #H3E S8 875+ ou=24 o
15eV olc}. o]25gle] A% zlgfww Sio HH
2 Z3HE 2 wehx] FEH oz n|AAs ) LAyt
Alghe}, 0] glakedalel ofsl wWAshe 7 &4
(damage cluster)-& el R,, w4 Al 93
Aoz 7si. FYsle TeRwge] Zotd o
2} w| A Zo) HAlsle £5& o 2ol AdE
= e}

dAa/dN:Ai (1- Aa/Ao ) (2)

wehA],

Aa(N) = Ao [1 - exp(-A:i@)] (3)
7} e},

o714, N A "dHe) da Tl o)z
A.e vIAAZR 2o 9, Al A FZWH,
Pz Q(:=N/Av)E E$Zd st ofolrt,
Preamorphization-$ A7 s 879 =%
Zg Q*E A~0.9A7} HE 2702 A
AQ*=2.2 7} flt}.

o] & #AAl 2J&d 100keVE o] &FYUEE As
o} (nuclear stopping power Sn=0.13keV/A,
projected range Ras=680A, 22" Es=0.13keV
2.5A=325eV)°ll 2J#} preamorphization®] HA¥s}
71 9% gA ==L oF 2x10%em s AR
EE A =4z FoEe Bk rlg x|
o& WysHe A4l o'd H (self-annealing) A2
s o} @ 7 = o

Ao $je] A4bAH el met Si%e] preamor-
phizaion® $18 238 AeE Bt E 4 10¥em”
9] As' 0] 28 F9laiglon Hdy-g wAlE]el A
¥} FAL mAAEE 4] A5 o]&F el
A& 40keVell4 100keV 7+A] 20keV 714 Wiz}
A7 cl. As-preamorphization ¥ B ¢]2%
10keV9] A2 1.5x10%m”® & FUsidch
ARAE 353 B dAl Ar7A #A43E 47
9&) 1050 %04 10&27F RTAE s3slsict
n| A Side FAE 54357 98 RBSE ol

4
A

(947)

$£30% AR F 11K 15

L3l o BEre yolREETE &3r] sl
SIMSE AHg-slsdch =& TEMe| 9l RTA$2
Algel gt A4S sk}

As-preamorphization Al As'?] ©]&F¢] o]
7} v ztod v ARl Hdelg3o] FA7E B o
2] odz]el disl AoiH o ztr] diiel Ad
o] FEHog bl 8l As-preamor-
phization ¢lviz|7} W% o AdaydS 43
WA H A As 2ol o8] pnd nF T} Fof
2 oAker Ak Q17FA] Ed ¥ (tunneling)ol 937
FAAFIE ZA A" gl slvt. w o=}
A SiE/AYA SiF o] A W 4%
A2 4§15 (residual defects)oll &3 FHAF <33
£ wHA =T}l Ul e ® Qi W Ge' olRow
reamorphization A17]& 4% RTA Follx 219
gHEo] dAST o] AEEe] THE I W &
FAARE A AR Huse] gtrl o]
FAE Halr] Y3l vAAE == SiFel FAE v
%38 =z}, A A3 As-preamorphization®] ol
Y& 7] galle Ay wkA] &9 oledlm o]
25ze] [-V BA &9y zposolslog BR¥9
2 9ol|E p-n thel L FE=Eol gt el njo)
o298 BAE FA3AU

Preamorphization& #3 As' °]&& AHg3h=
442l BAH oz sleje] BAH(carrier compensa-
tion) Az}bol| o3&k p' Fo] WA ] Frlelnt, o]
235 Fo)7] YME AsY E92E e
T 7o) 27%r}. o]& fs Asd] =FZE$E 2
X10"em? 2.2 Fo4] FUd3 APL ukEsisid

olo] W& AHAINEZA, ZS=8fo] 2x10%em* 4l
7359k 4x10%m?*e] -9l tisll Be| seRE W
3 p'E&e dAAF g, AW vlolol e wE 4
AR L W3 24 A g3 Soll ]t 548

o=
a4 shdeh,

kel

sy

I.&48€2n

1. & 3 g4

a2 1& As’ o154 euAY Frle) wE
RBS8 FAAIAE BoFE 7oz AHET 2
(peak) #-¥-of Fo| viAAsY AMeE59 FAd
A"}, 23 B F kel AsY ouxir}
40keVell4 100keV7HA] Z7 3ol ule} A= 1]
AR 2 FA= 66nmelA 120nm7HA] F7H5he &
4 Qlth 2¥ 2% Ase] 4 iAol B8 As FE
E¥E SIMSE A3 HAdd 4 gunel 0%



Wl A el o e pon AT W4T 54 R

116
]5 T T T T T ] T T T T T T
— d
E N
310 N -
= amorphous layer
3 5 [ thickness -
© a: 66nm
b: 84nm
¢ 110nm
O 1 Id: 120?"]1 1 1 i 1
1.0 1.2 . 1.6
Energy (MeV)
a2 1. As o]238)el 93] preamorphized AlHEo)
QoA ellifz] Wzt b RBS 24 EH: (a)
40keV. (h)60keV, (¢)80keV Z (d)100keV
Fig. 1. Channeled RBS spectra obtained from the
samples preamorphized by As’ implanta-
tion with the various energies: (a)40keV.
{(b)60keV. (c)80keV, and (d)100keV.
N’I/)\
£ 10% g S
O E ]
~ i As dose: 4x10™em™? 1
- L 4
.0
IS . 3
s c ]
o A ]
@ g =—d
O .
e .
3 i 3
- :
&
2
= _
o amorphous layer
< thickness
& P
<< 0.5 0.4 0.5

agl 2.

Fig. 2.

Depth (um)

Preamorphizationg $13] ¢{2] <A Z o]
234909 As 94E9 YA ok SIMS
Zo| ¥ (a)40keV. (b) 60keV, (c)80keV
2 (d)100keV

SIMS depth profiles of As atom
implanted at various implant energies
for preamorphization: (a)40keV, (b)
60keV. (c)80keV. and (d)100keV.

(948)

A

LA LA B
a f
e As dose: 4Xx10™em=2 ]
L B implant: 10keV |
c 1.5%10"5cm™2 §
© 1
©
= 3
S E
Q
[
S
<
© -
& ]
2 1
<
< -
S E
S
m

it g ] I BTt i
02 03 04 05

J8 3. AsZ preamorphize® Al#40 g B+E
o] 2FYAZ AlHA SlelA As' ol
4l olzle] 2 B Uabe] SIMS ZHeol¥
X :(a) As-none, (b) 40keV, (¢)
60keV, (d) 80keV and (e) 100keV

SIMS depth profiles of the as-
implanted B atom in the samples
preamorphized at various As" implant
energies:(a) Asnone, (b) 40keV, (c)
60keV, (d) 80keV. and (e) 100keV.

Fig. 3.

SIMS #Me2 & +x9 =3 W (dynamic
range)7t AHAl vebgtl a¥eA ¢ual ske A
< wAAS7} PR Ase] dAlFE @e 24 RBS
oA delxl wiAA/AAA AA A FAEe
o8 wiAAFR )t 7Fsd Ase YAERE 8.5%10%
~1.3x10° cm™® HH 9L & 5= 9ot

tfgo g pES A7 s As-
preamorphize® AlH &o2 B o]2& 10keVY
AR 2J8 1.5x10%cm*TF ol &FY Az},
o] %A% 7} As-preamorphization 24l @& B
Azte] FERE7F 28 30 el gl 2¥dlA
4= 9J%°] As-preamorphizatione] A&
AlHe 4] B ¥¥i= B x| Hx24E me
H71A18] A 3ol AA aAdwe] AsA LA
. As~preamorpizatione] L5 A|HelX & g
2 #ato] AA3] ZAAage &+ dth 2Bl3 A
2 oA 7} Z71gtel wiel Ad3H- oL zhidle
As9] dlUA|7}F 60keV elAte] FHw o) AL Tie]

ok O
B

£ o ro ke



1993% 117 BT LPEHGE

02 e
7
g 20
\_/10 k7 4
[ RTA: 1050°C
2 . 10sec
©
751019 \ 3
@ DN
o N
< N
O " \\
O \\\
O . w9 =
= Ao
[
o
@)
m

ol

00 01 02 03 04 05
Depth (um)

713 4. As® preamorphize™ A|H%°2 BE
o] 2]l A1 71 AL i o8 gt A]H Gl
el As' o] &7 ezl wE B LAt
°] SIMS #E2¥%4: (a) As-none (b)
40keV (c) 60keV (d) 80keV and (e)
100keV

Fig. 4. SIMS depth profiles of the annealed
B atom in the samples preamor-
phized at various As’ implant
energies: (a) Asnone, (b) 40keV, (c)
60keV. (d) 80keV, and (e) 100keV.

A dbAElA] o8& B 4 ok webd 10keVE F
e B ol-E9 Adug ks wRlslr] %
As® A dUAE 60keV TP & & lrt
a2 4% oA doiA A|HE| s RTAE 53
3 Fo SIMS AFAE RAFE ZHLE As-
preamorphization %7} 71l wel B &£
= A e 2 5+ ok 53] 2y ¢ d
‘¢ o 7% RTA Helle e EEE ehfigley
RTAZ & Hebde 2 4 sled o)A As?] £
I} abell Qe For] dFo2 AzEe, Fo
g vj7I)E 524 & interstitialsel 2% #4l S
(enhanced diffusion) &3 % As #X2| 7] &7}
213 W4 #HAH(internal electric field) &3} $o]
t} & As?] ol|R|7} F713tel ukel Be| me] §-&E
ol interstitials Brh= vacancy So] #eod o}
gl gk 2o &32 AA wreck £ g As B2

$30% AR 11 % 117

* 7]&7[(negative slope)ol 2jsf wWlshe 239
Wk out-ward)-& FAatshE Eak B xbEol o8
Si ZHFoeR & 7psiA Hu o|9Re A=
Ag'9] A7} EE&5E B ] R¥-oM 7slA
vehte g Bel 48 AAA7E 1o dget 5
SA=

2. B4 &4

1% 5 A E A|FEEo e 2w A3 B
gzl TEMeE 2A3F oiwirz] Heojoh, 18] 5
(a)¥ As-preamorphizationel #H-&-=2] 232 Al#H
o) AR ME Fuog BE oF 60042 93
ol A9 (dislocation) Eo] Foll&& & 4 sl

(c) (d)

a3 5. A7 As o254 ¢lYAE preamor-
phization3t AHEE <d¥ ¥ F TEM
o2 #=x¥] oy 213l (a)Asnone (b)
40keV (c)60keV 2 (d)80keV. o d&-2-
1050ColA 1027F 3ksdch (<50,000)

Fig. 5. Cross sectional TEM views after
annealing of the samples preamor-
phized at various As’ energies. (a)
Asnone. (b) 40keV. (c¢) 60keV. and
(d) 80keV. Annealing was done at
1050%C for 10sec. (x50,000)

(949)



118 H|4 w)AAE whel %
o] $1x& B HuAell et Hx2A o] 2F
A HAQF AgTEe] RTA 59+ Fal=HA A
=g #gAske Aoz Adu=ch wbd 2% 5(b) -
(@)l A9} 7o) As-preamorphizatione] 4% 7
$= RTA EoF 94y A4S 83t AL &
%= glch, B3] As2 Siel sl misfit factor7}t 0°]
ng i F4E(S, Ge,
phization3l= %%
RoZ Hejzlth

oJukgf Hato] 7lafAl p-n tlelegx=o] I-V 54
FAol a8 6o vhebt slek. ™ AAM Aso
preamorphization JlHA=7} 60keV °ol&tl A-$=
As-preamorphizationd}#] @& AlHexe] FAA
o A 2 fAslel el -5V AstollA oF
20nA/cm*E WHAEgcl. olol vl Ase] A7t
80keV oAl Ag+ FAARIE 43 F7iste

Sn ¥)Z preamor-
o vls] At A Feld

KoM
=

sT T T
e BoyFrh, o|7& As ¥Xo] me|¥-#e] B ¥
¥o] mejy vk "X oA HIF-2 nF ¥
&7} 10" cm® oo Fobd AwiE nioloixA
el el o%k FAHAFE oA dEeltt.
AAFE WA & e w=oE g9les FeA
4 oledl o] AHAFES Iy

L=

ol3r o
ER

2] 5
2 WA Si/FdA SiAEe A9l delz g
o, 58 Sizh Wol Al ol eFsls Unel Azl
E T T T 3
107k 3
o~ :g As—preamorphization o . 4
Ein-6L energy : 3
£ 10 3 a; As-none d/ 3
< E b 40keV - 4
- E o BOkeV 3
= 1078k d: 80keV E
© E, e 100keV c . 1
r5) i’ j\ ]
T107F I N E
. \n 1
] T t — B -
R -8 B -4 2 0
Bias {volt)

13 6. o8] As-preamorphization vz =4
oz wEeldl p-n tholefEEd A
o wjolo A Wslel obE AF-AHY B4
=41 As-preamorphization =+=+ 4
x10%em® olith

Fig. 6. I-V characteristics of the p'-n diodes
fabricated with various As-preamor-
phization energy conditions. As-
preamorphization dose was 4 X
10 em®,

A XN
E

(950)

p-n A& dAH E4EH AR
A, o) 2Fgle] AP S dAsE 71w
ool o] =bAl ofdele] sk niHAZI AA
Size] Awe] Evsix| WAl AFUAE wol
ftA71ck. o)Wl preamorphization oW#|7t Eot
o] AgEo] p-n At T 4d sprteld EAl
Hul PAAFE oA 2t 3¥ 5ellM B
gt5o] As-preamorphization® $3& A¥<=
RTA Foll #2{Agte] A bAsta] e 2e &
%4 glelr}. o]7o® RE As'9 o=|7} 80keV °]
A ASel AR 43 ke 79 84
2 As 2o ¥ Bdy AFQ) Ao AR
up2ba] As9l o] 2F9] JAMUAE HAH3] Ad-Fes
A oAdE dxde) wAsA] dx Ar|Her A=
e Zo) p-n HYAel rsdte AL &
urh.

3. As-preamorphization 71| 43}

Aspreamorphization?] Asell esl ‘U= pr
Z2] Azl BAEAE Fol7] 8 Asf] =¥2E
4x10%cm”® WAl 2x10¥ecm?e 2 A43 499 B
e ¥rt a8 79 Jeht gk 5 Aol oiE B

10215 T T LA L SR T
e i As* energy: 60keV j
& a: 2x10"em 2
L10% b: 4x10Mem™2 3
5 B* implant : ]
= 10keV, 1.5x10"%cm™? ]
Soantel RTA : 1050°C, 10sec .
< 10" E
S
-
(@]
RPN
o 10 E
&
L&
< a
5 107 : 3
o ‘ 3
m |
1016J...l.J..l....l.l..l..
0.0 01 02 03 04 05
Depth (um)

a7 7. 7 7HA o8 =$2=2 preamorphize®
AWE9] o da & B A9 SIMS el
E¥: (a) 2x10"em” % (b) 4% 10¥cm”
SIMS depth profiles of B atom after
annealing of the samples preamor-
phized at two different doses: (a) 2
% 10"cm® and (b) 4x10%em™.

Fig. 7.



1993 11H BFIPEHGE

o] X E0] FUds LY o] Az FEH Ase] =
FZ7o] 2x10"%cm?® Afl= B HdH-L F¥
3] AAA e e & 5 ok HAE g v
& 2 As®] =98] 4x10%em*d A7t 146
2/o d wvlasl As/2x10"cm*e] -+ 1072/0
24 @A 9okt o718 R Xol F(Rx X2z

w
[}

r T T T T T
i~ ” As* energy : 60keV
40+ As dose; B
© ’/C a:As-none
o F [ —a b: 2x10"em 2
S N c:4x10"em 2
= 30 < : v
[&]
& [ b
o
S0 .
[
Q r
210 - B
3
0 L i L L 1
0 2 4 6 8 10 12

Reverse Bias (volt)

a3 8. ¥ 7IA] ©h& As-preamorphization =
$2= 27122 A p-n Al o
Hulaf vlo]oj 2o whE A AL wiE}
Fig. Capacitance variations with reverse
bias for the p'-n junction formed
with two different As-preamor-

phization dose conditions.

As* implnot : BOkeV

— 2x10"em?

-20
Bias (voit)
18 9. As-preamorphization® g T9= =
Ao wEolxl p-n veleteEe A
Shots) 54

Breakdown characteristics of the p-
n diodes formed with different As-
preamorphization dose conditions.

Fig. 9.

(951)

£30% AR 1% 19

ghabeld z+zt 204¢ L-cmt 150¢ Lcmell swgl
t}. o]E §& As-preamorphization §l¢] B4t o]
259ld A9-9 214¢ Qceme} Hl2E B As/2 x
10"cm* 22 preamorphizationd 359 Rix
XiFol i & o = k. ofA] e, As/2
X10"em*& 243 A9 pF HA4 ARE
(conductivity) ztel % ¥ g o)
As?] B2 & Fole Edbe ALY oA
= felgk RAog vepgdrl a9 82 p-n HE
kel Hshel] wE AL o] WEE M=
AL 8 As/4x10"cm*2.2 preamorphijzation 4|
71 A #"ell4 ¥ As-preamorphization #Hxjgt2 A
Holl vlsk <F 1.8V o2 njelojx Aglell4] i
& &8 g JehdlEd vls As/2x10%em™d
e A e 3 FREY. A s FHe
2ol 18 9ol A2} o] preamorphizatione]
2 8-5|x] 2 AlHeAE oF 28Velslw 60keVZ
preamorphization® -+ == FAgle] o
23VEA 2F7k ottt o171 preamorphization
A7l A4 gy oA 8 pEo EE 7]&77h
Heh FAAE o F7] Wi ALE ¥zl

ol AMEZ HE] As9 Uz 9 Z=as
A3 Addgonsy F& oux|e B o]&FA
ke gy HARS 9hdd) AAAlZIH As)H L
2 EAo] £ ¢ F9 p-n A3l 7Hedt

the Ae & 4 alddh

[¢]
=S

L

i

il

A
T

23
=

Vv 28

As-preamorphization W22 B o] 259 4] 1t
Bate Add FA4E AR PAF 5 9l
53] As'9] o4 JuAE A AdeFeoes
FAAFA 43S FA9E preamorphization®]
Ao 7lsetadet. =3 Ase] E9-=gRE IA o
=24 Ax-s o A AW s glel 4L pn A
Y 5 e

10keVE F9l5l= B ool disll A As-
preamorphization £7 o|u*|7} 60keVeoli X
& =gkl 2x10%m™ k. 1050TNA 1027
RTA 48 39 Agdole 9F 0.14¢em g2 X
& gho] 1042/0 oz -5V qukaf el A
AF gl oF 20nA/cm®?! p-n AL FAHY F
slgdeth. 53] Asell 93t preamorphization2 RTA
Foll areldFe] HF gle o AAANS 383
Rog viepgr}



120

(1]

(2]

(3]

[4]

(5]

(6]

Wl w14 s apgel o)g gk pon AT WA S4B

2 E XK

B.Eitan and D.Frohman-Bentchkowsky,
“Surface Conduction in Short-Channel
MOS Devices as a Limitation to VLSI
Scaling,” IEEE Trans. Electron
Devices. vol. ED-29, no.2. p.254, 1982.
J.Zhu, R.A . martin, and J.Y.Chen,
“Punchthrough Current for Submi-
crometer MOSFET s in CMOS VLSI.”
IEEE Trans. Electron Devices, vol.35,
no.2. p.145, 1988.

H.Shibata. Y.Suizu., S.Samata, T.
Matsuno. and K.Hashimoto. “High
Performance Half-Micron PMOSFETs
with 0.1#m Shallow p'n Junction
Utilizinzg Selective Silicon Growth and
Rapid Thermal Annealing.” IEDM-87.
p.590, 1987,

K.H.Weiner and T.W.Sigmon. “Thin-
Base Bipolar Transistor Fabrication
Using Gas Immersion Laser Doping.”
IEEF Electron Device Lett., vol.10, no.
6. p.260. 1989.

T.Yamazaki, S.Watanabe, T.Sugii, and
T.Ito. “Ultra-Shallow p Junction
Formed by Photo-Enhanced Low-
Temperature Epitaxy.” IEDM-87, p.
586. 1987.

E.Ling. P.D.Magurie, H.S.Gamble,
and B.M.Armstrong. “Very-Shallow
Low-Resistivity p™-n Junction for CMOS
Technology.” IEEE Electron Device

(952)

(7]

(8]

[9]

o]

{11] 8. J. Kwon and J. D. Lee,

[12]

FEFHE

Lett.. vol. EDL-8, no.3, p.96, 1987.
C.M.Osburn. “Formation of Silicided.
Ultra-Shallow Junction Using Low
Thermal Budget Processing.” J.
Electronic Materials, vol.19, no.1 p.67,
1990.

M.Delfino, D.K.Sadana, and A.E.
Morgan., “Shallow Junction Formation
by Preamorphization with Tin
Implantation.” Appl. Phys., Lett., vol.
49, no.10, p.575, 1986.
B.Y.Tsaur and C.H.Anderson,
lon

“Dual
Implantation Techinque
Formation of Shallow p+/n Junction in
Silicon.” J. Appl. Phys., vol.54, no.11,
p.6336, 1983.

M.C.Ozturk. J.J.Wortman, and C.
Lee. “Optimization of the Germanium
Preamoarphization Condition for
Shallow-Junction Formation,” IEEE
Trans. Electron Devices, vol.35, no.b,
p.659, 1988.

for

“Shallow
p-n Junction Formation by the
Optimization of As-Preamorphization
Conditions,” J. Electrochem. Soc., vol.
138. no.3. pp.867-870. March 1991.

S. J. Kwon, H. J. Kim, and J. D.
Lee. “As-Preamorphization Method for
Shallow p+n Junction Formation.”
Jdpn. J. Appl. Phys., vo0l.29, no.12,
pp-1.2326-2328, Dec. 1990.



19934 113 #ETTHEHRGE $30%8 AR £ 11%

121

O EGE&R)

9594 128 2H4. 19824 2H A=
o kol Azlgehat 24 (FEhah. 19854
87 A%uista djed Axpesy =
A (FFAD. 19914 88 A& wig
L oE AHAREEteE 2] (FEhal).
1983% 3A ~ 19884 2H 3H=H=A}F
B4 A7 A7, 19888 3H ~ 19924 2R A&
gt Hie A 2F A4 A7, 19924 28 ~ A A
2 et HabFEta AQuEAl FaAFob w4
MOSA2}, Shallow Junction 34 2 Vacuum
Microelectronics 5.

(953)



