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In connection to en e;litter' .l"if!u-

sion souroe to be useC in a shallo'r.'

base transistor, doped" pol;r-silicon

r.rethod was invesbigated.. As the

result, annpn transistor of less than

}OOO .4. base depth v.'as able to be
/4\

prod"uced, relie-b1y anC reprod"ucil:ly.\ '/

In ad.d.ition the nethod. jrrovides a

better solution to the electrod.e pr.oblem

common l_n :ranst-slor. C:'oss section of

s■on depth Of As are great■ y inf■ uenced

by env■ ronments dur■ ng the dr■ ve―■n.

In order to achieve a high surface

concentration, it is at ■east requ■ rod

to have an oxidation ambient, whi■e the

diffusion depth sensitive■ y depends on

the thickness Of the oxidized layer。

In the case of P diffusiOn, the profi■ es

fo■ ■ow an error fl,nction distr■ bution

quite we■ 1`十)   P。■y_si■ icon thickness

of about 4000n was suFficient as an

em■ tter diffus■ on sOurce for sha■ ■ow

!o1lector Layer

ll- layer (.11)
Fig.1 Schematic constructior:

of the npn transistor.

the transistor structure made in

(.tsEU/rlu+)c.,i.s

SiぅN4

Si.0,

this wor-'k is shown in Fig. 1.

Sxamining the d,iffusion properties of impurities from tiie poly-silicon
doped. with As or P, several interesting results were obt;iineC. The poI.-/-

silicon were rnad.e by CVD technique using SiH4 rvith AsH l lor;ls d.if fusi-on and

with FIiU for F at /OOoC. A, mo■ ar ratio (r=AsHぅ /SiH4)Changes, the diffusiOn

profile of As varies ::s shown in Fig. 2. 'r'lhen r is 2-4 x TO-t, surface con-

centration of more than 1020cm~う  is obtained at driving temperature of 4000° c。

The high conCentration at ■Ow terperature process of this aegree is not attain―

ab■ e in an arseno― silicate g■ ass`2)(ぅ )The surface concentration and the diffl■
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effect, the Oxide fil■  of 250 R tllick was found to be sufficiont to protect the

diffusant auring the redistribu,ion at 4150° C and 6 hrso both for As an41 ]' cases`5)

A transistor mado by this metho/1 was comI)ared with those oF conventiona■

met1lorl.     Table 4 shows the characteristics of those transistors。

'lab1e '1 . Te;4, ttar.sisto::: eharalte::isti-cs.

)iffusant Po ar. Ilont'n ■VEB
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hFE

40V, 7mA

VFE

弓0■ A

As, Pol-.;r-iii 22CO ? F.2V ～ろιlV ～25V ラ。OGliz 60～140 C.32V

Ｐ

・
Toly―

`り

i う400 ラ。0 ～う0 ～22 う。2 30～ 420 0.9う

2900 5。 4 ～40 ～20 ろ.5 80～420 0。 94

fn a transistor made by use of the::o1y-sil-icon, the problem of ji-B shor:t

occurrin'a in the hcattrea.tment of alunnin'.im efectro<le was extremel;r improved-

from the conventional washed. ennj-tter nethod. as shorvn in Fi.53. t. Resistivit;r

effect on V-;r of the poly-srLicon remaining on emitter vras measurecL to be ner:ii-
gib1e. Diffusion f::cm the noiy-si3-icon offers i'aiher simplified rnechanism

because of the a.bsence of the

oxid-e film at the interface be- lClO

tween the po■ y―silicon and si■ icon   、.

substrate16)                         v
7ラ

From the tran3■ StOr process     :  
ラ°

Point of view, the diffusion from     3  25
「

,

the poly― s■ licon can be treated as
O

an conventional two― step diffus■ on

perature, which results in an easy

contro■  of hFE。
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because of ii;s ror,re:: rrenosition ten- loo 4oo ,.a 600
Tenperature ( oc 

)
T:.I.l Tailr:re distribution 'rersus heat-

treatment tempereture.
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