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For an advanced bipolar transistor, the optimization of a base-collector
doping profile is now a major concern. A highly doped collector is effective to
improve cutoff frequency because it prevenis a base stretching effect. lowever,
1t also increases Ccuw and decrease BVeno, By using a newly developed 2-D
process and device simulation system, we have analyzed sclectively ion-implanted
pedestal-collector transistors to investigate trade-off bctween device
parameters and BVcuo .

We have developed a 2-D process simulator “FIPS2”, which includes the same
epitaxial autodoping model as that of a 1-D process simulator FIPS [ 11 . FIPS2
is connected to a 2-D DC/AC bipolar device simulator “BIP2DAN". We have added an
avalanche generation model to BIP2DAN in addition to the previously reported
physical models [2].

Fig. 1 shows the vertical doping profiles of analyzed transistors. The 2-D
contour plots of impurity concentiration in the collector region are shown in
Fig.2. Fig.3 displays the schematic cross section of a transistor under study.
Calculated device parameters and BVcuo are listed in Table. L.

The base resistances and the basc-collector capacitances show little
difference among the pedestal-collector transistor cases. lowever, f+ and BVcuo
depend on the pedestal-collector doping profiles and there is a trade-off
between these two figures. So far as the cutloff frequency is concerned, the 300-
keV implantation is the best case, while it is the worst case for BV cuo .
Therefore, the pedestal-collector doping profile should be optimized carefully
to obtain higher f+ and appropriate BVcuo
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Fig. 2 Equi-contour lines corresponding to
junctions and impurily concentration of
the collector.

Tr |lon tmplantation | frm..[GHz] foe [Q) | Coo [fF) | BVero (V]
1 | Reference 16.2 609.7 | 0.31 5.7
2 | 150keV 2612em™7{ 220 707.9 0.58 2.2
3 | 300kev 1E13en™?|  28.6 614.7 0.65 1.8
4 | 400keV 1EMBem™ | 24.0 600.5 0.52 2.1

Table 1 Calculated device parameters.
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