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Sificon w-pep dransistors e Deon made dnowhieh the Tose and emitter
regions were produend by diffusieg fmpuritics from e vapor phose, Tran-
sistors with base layers 3.8 % 100 “eme ek have teen made, e i [Nusion
chaiigues and e provesses Jop making eleeteieal venfoet o the sirueiures
are deseritiod,

Thee eleetvival characteristies of o transislor wdth a maximum adphe of
7 el e al plha-evfal ol L2000 me see are preserded, he manner in which
sine of the eleetrical poramelers ave deteemined by he distribution of the
doping tmpuritics is discussed. Design dadie for the diffused emitler, dif-
fiesved Dese stpseture s calealatod and eompared apith the measurod chr-
apferisties.

INTRODUCTION

The neevssity of thin base layvers for high-frequency operation ol tran-
giators s long been appareent, One of (e most appealing teehnigues for
contralling the distribution of imparities in o semiconduetor is the dif-
fusion of the impurity into the solid semiconductor. The diffusion eo-
oflivienta of Gronp [T aeceptors and Group ¥V donors into germaniom
anil silicon are safliciently low at judiciously zelected temperatures so
WA portion of the materisl of this paper was presented af the Semiconduetor

Paeies Conforemen of he Dnstitute of Tadio Bogioeors, Philadelphin, o, Jone,
1155,
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that it iz possible to envision transistors with base layer thicknesses of a
micron and frequeney response of severnl thousand megneyeles per
wergronl,

A major deterent to the application of dilfusion to =licon transistor
{abricntion in the past was the drastic decrease in lifetime which generally
oectrs when silicon is heated to the high tempeeatuees reogaired Tor dif-
fusion. There was also insullicient knowledge of the diffusion parameters
to permit the preparation of steaetares with controlled loyer thicknesses
anl desired dopings. Becently the investigations of O, 5, Taller and co-
workers have prodoeed detailed information eoncerning the diffusion of
Creoup T and Group ¥V oelements in silicon, This information has made
possible the contralled fabrication of Lransistors with base loyers sulfi-
ciently thin that high alphas are obtained even though the lifetime has
been reduced Lo a fraction of o microseeond. Tn o cooperative program
with Fuller, diffusion steactures wore produeed which have permitted
the fabrication of transistors whose electrical bebavior elosely approxi-
males the behavior anticipated Teom the design, This paper deseribos
these techniques wlhiele hnse vesulted o high alpha silicon fransistors
with alpha-eutofl of over UK me/sec,
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