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Abstract

A new method of forming silicon p*—n—n* junctions has been attempted by using the
“VDH-Implanter {Vacuum Discharge and Heating). Each of p*—» and n—=* junctions was
formed on both sides of an n—type silicon substrate by means of predeposition of each
dopant and their bombarding due to rarefied air ions together with the preheating of
the substrate in the implanter. The rectifying principle of the p*—»—n»* junctions is thought
to be based on the theory of double injection. The I-V characteristic of the diode has
shown that it has a fairly high forward current density with the desirable rise due to

very low voltage though the reverse voltage is a little low o2 account of the low
resistivity of the silicon substrate.

o) A% n7l silicon?] HEHIfFIC] »tet HES] =&
%&Eoﬂv}x] ”5513_ gow 2 BLEHHE p—i—
o o} wlesbel, e} ol el gk i3k BEAEd) kg
pt—n— n*“ 4 %ﬁ%@ﬁ:@@ e B
Bk 1200°0Cq]  BEEAS BEXES =2 EUw
®E), SEiEe] 2Rl carrier gaS~=1 FBIR WS,
B A 8% hE] SiEET 5,
BB ELEGRES EET AR Eol ME
Bifife] EekAl ek HF Bl #®iE= VDH
oL MAMDG fheld KEPHRE p-aERT
BrpEn sl ey st =g 2k ERERG 2
E4 debk Aol olv gAY, HEw o %ﬁ
FIEa Y pT—n—ntEEAY EWEE ulE 2gte

o)z} gt Al 2 Bzl o)e] fkelA BiEE %ﬁ‘
5o pt—p—-ptifre] gk energy band®] AT 9
o e orld Bhstn ek

[. #

E
3

BNEH -G 2E 2 4252 I B
#AElo 2 = M5l oloh. silicond &TEE RAA
= ¥ 10 Qom Ll ES] JER-E ] 23 silicond] ¢
Tl g SR B HREsAR: WL BUE

He] BESE 0 emw KBHEY BHmkds EIJ
2 AR ¢x ovh sﬂlcon%%‘éiflﬁ_ﬁ it 2Rl A &

) BEHL 23 silicon#iRe] ¥EES] AN Bz
0: & ixfeled borong acceptor. ’1 EHA ) 2
R#EFNs P.OE ®fisted S donorzAd #
B A pron—ntEEHFoRA FTFOF EFHS 4
oh o3k iAo 2R p—ndEAL ST EBRE
fristep junction)el] Hoiie] ZEDE B Jexmz
KEHRANE RS =3 FEES] KEHER
e ;IL o= nz%*“«l ] BB =R od st
Fol N p—i—nlEsr HEEHCL o I.® &=
e s}'ﬂ FHE WEES QS =4 & 4
o8 B OF 2} BWEEGERE) NS carriers] H Al
ek &:b’i% {&"Fx 14 glemz JEHE BER
TE A & ¢ e FEel del. ZERIUE
KRR BTNy pt—m—aT RS ERBCL EFE R

rfﬁ

(1) VDH 0|23 AmS| BF

* EEo) s VDH o] 2 AMe) KRks ke
Fig. 1e] BElRs wbsl 2ok RBEE BETHE 9 m#
(Vacuum Discharge and Heating)-& FIE3E —f89
ol el iHie] ng VDH o] Atz Eel-9x gl
* A3ld s Fgdttn F S A5 Pk md cho 107 75 107 Torr2¥ s fFRs  HERiErgelA




—_ 6 —

EX S ] ghebe 2 13
H"%i g ool

EEHEE T 7= 280 3
FEE s ‘u'iﬁi:%%ﬁ" R

Erhell A Bol & WINY, 0*) = o2 JEA &
AES sk, ohE 1S Al ﬁi‘ﬂl Dﬂ?ﬂ 1A REAREER
& o] 2LE {EEAA l%%c’] 50l RS BEE

BT o) &S] #BE Mol tangential touching
(grazing incidence)e 3l= 24 HEHS [Ho]2Fo
Bt 25 o deh ks ste e
impurityel dopantrl & #ZHH siliconFiFe)
500°C= Jm#hd R 34 slek ikfka ] 2E
o] EATFESL #H%sl==24 radiation enhanced
diffusion® FE7} LA Sz EATEY BETE
< silicontRe] BTAel EAAZL 4= gA et
A7) BEL 2,000VRtald oleldl WREAIA fn
#H {E energyd] o] 2-Eol] {3 #2%E+] & electronic
stopping®.t} =2 nuclear stoppingel] {4 HL2
energyzk HFES o], o] &o] shit{t¥ =2 Coulomb

Electrodes
for R.F.

Mesh Type
Sl i 'owducmr ] Cothode

I
Turge: : :/
| I
Ts\evmﬁm\ /,/:
Flizmen?

rode — ="
Cathade Li’;‘ INWV ._JL;__.._Hearer
L g R
Thermo- AT i : Woter-Ceoled
cougie -'L_L.L'

Hea! Sink

Fig. 1. Schematic illustration of the VDH-Imp-
lanter.
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Vdc=dc voltage
T;me=implanting temperature
tims=implanting time
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THc=coated thickness
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Fig. 2. The process of forming silicon p*—n—n*
junctions by the VDH-Implanter.
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pr*—n—n* junctions.
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