5.8. BJT Technology

5.8.1. First germanium BJT

The very firg bipolar junction transgstors were fabricated from a bar of germanium with two
closdy spaced dloyed contacts. Germanium was used since it could eesly be purified to the
extend that the minority carrier diffuson length was comparable to the distance between the two
dloyed contacts. Starting with p-type germanium and using indium to form the dloyed junctions
a discrete trangstor was easly made. The germanium bar formed the base while the dloyed n
type regions formed the emitter and collector. Other implementations conssted of dloyed
junctions on ether dde of a thin dice of germanium, with the emitter junction being smdler than

the collector junction on the oppodte sSde to ensure a high minority carrier collection efficiency
on the collector side.

5.8.2. First silicon | C technology

This approach was soon abandoned and replaced by a double diffuson process, where the base
and emitter region were formed by diffuson of dopants into the wafer. A low-doped collector
region was epitaxialy grown on the buried collector contact layer and isolation was obtained
with a diffuson of oppodte type. As Smilar process was dso used to fabricate the firs RTL
(Resgtor Transigtor Logic) gates. It consgts of the following steps:

Vee Collector/Output Base/lnput  Emitter/Ground

e

Buried n* layer

p substrate

Figure5.8.1. Diffuson isolated bipolar junction transstor with load resstor
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This process yidds np-n bipolar tranagors. Resstors were formed usng the p-type base
diffuson. Resgor Trandstor Logic (RTL) gates can thus be formed with this technology. The
circuit and corresponding transfer characteristics are shown in Figure 5.8.2.
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Figure5.8.2. RTL inverter circuit and transfer characterigtic

A lateral pn-p transstor can aso be fabricated with the same process. The device crosssection is
shownin Figure 5.8.3.
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Figure5.8.3. Laterd p-n-p bipolar junction transstor



