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There has been a strong interest 1n arEenic (As) lmplanted sha1low Junctione because

of the srnall and concentration-dependent dlffuslvlty of the species. Tttls property ls

advantageous for the fabrication of emltters i-n hlgh speed blpolar devi-cee and source-

drain in hlghconplexityMOs LSf. Thls paper vril-I descrlbe the baslc feature of As irapLan-

tatlon into 51 and its application to shallow emitters of UI1F power transl-stors.

It is well known that heavy dose lmplantation such as over L:rlo15lu*/" 2 nalres an

inplanted region anorphous. llowever, a high quallty crystalllne l-ayer and lmproved

junctlon characterlstics can be obtalned by the hi6h temperature anneal-ing in a N,

atmosphere. Figure 1 shows the TB4 photographs of As lnplanted layers and the respect'i-ve

Junctlon characterlstlcs. When annealed in an oxidizlng atmosphere, the secondary defects

suih as dlslocation loops grow and extend to the Junction reglonr and thereby the

junction becomes leaky. On the other hand, the superior junctlon characteristics have

been obtalned 1n the saqple annealed I-n Na. In thl.s cf,,s')r tlre surfaie tefer l;.s, 'giii.cli

night be due to the out-diffuslon or preclpltates of Ae, are observed only in the surface

reglon. The surface defects can be elimlnated by encapsulation w:lth a eurface protecttng

layer. The reverse current of As lmplanted junctton annea-led in Na had al-nost the eame'

nagnltude as that of phosphorus diffused junction, and the nain conponent of whi-ch waa a

generatlon cument ln the depletlon layer.

F16ure 2 shovrs the impurity proftl-e 1n Ae lmpLanted

were measured by using He+ backscattering method.
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c-lffusion. the solld lines in Fii;.2 are the numerical solutions of non-linear diffusion

equation with the concentration-dependent diffusluity, rvhich includes the follor,ving
i]\

effectlii'1)increase of the equiLibrium vacancy concentration in the heavily:is doped

regS.onr Z)interna-l el ectric field due to the concentrati-on grad.i-ent of iis, J)forraation of

As-vacancy complei:es. The conputer simulatlon can predict the /rs profile fairly well.

B;r choosing the optimun condltion for As lmplantation and d.iffuslon rvlth the aid of the

computer sinulatlon, the transistor characteristics such as a cunent gai.n h* can be

precisely controLLed. Ttris is al-so due to the fact that the emitter-push effect is very

sna-ll in the As inplanted emitter. Iigure i shovrs the relation between the base rvidth il,

and the magnitude of the ernitter-push or -pull effect in the double implanted transistor

with boron base and As emitter. There reported that the en:'-tter-pu1l effect occurs i.n the

double diffused transistor i+ith boron base and Ae enitter. fn the doubl-e implanted tran-

slstor' it ivas observed that the emltter-Iush effect did occur in the rvider base transls-

tor, rvhlle the ernitter-pull effect occurred ln the narroi{er base translstor. Ttre enitter-

push or -pull effect is very smaLl conpared vrith the phosphorus emitter, whlch resuLts ln

preclse controllablllty of h-o and the low output capacr'.tan.ce, and therehy the hj-.lh

 ́ 0.1       02

（
Ｅ
ュ
）
嗚

ｔ。

　

ｒｓ

　

ｆ

　

．ｖ．

¨
一
ｅｄｅｍｉｔ
ｒｉｓｔｉｃｓ一

Ｕ
　
勁
　
ｓｈ
　
ｔｅ
　
増

ｔ。

　

　

・
　

ｗａ
　

　

ａｃ

　

Ｆ

ｄ
　
　
ｓｅ
　
ｈ
　
　
ａｒ
　
れ

¨̈
一ｔｕｒｅｗｉ¨̈

ｓａｒｅ
一
¨
ｄｓｔｒ
」
ｔｉｏｎ

ｃ

ｍ

ｒ

ｅ

・■

ａ

ｓｔ
ｄｅ
“
ｔａｔ
柳

脚

ｒｉ

ｔｅ

ｈｅ

．諄

ｅ

ｆｉ

ｔｅ

鍛

ｔ

ｄｉ

慟

ｍ

ａｃ
　
ユ
　
ｔｈ
　
ｅｒ
　
ｏ
　
ｃ

断
・・ｍ
。ｗ．
ｉｎｔ
ｄｔｈ
ｔｅｒ

』̈・一ｈａｓａ̈
¨

『
　
』
ｃｅ・．
¨
¨

-58-


