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saitially IZL circuits were fabricated us.i:
iffusion iechuique and resulted in impressive performance chrac-
isiics. However, the standard 12L structure bas scme disadvane
7#s such as low upward current gain and low speed operation.

& dified npu transistor structure with double vase has been

rove the speed and to increase the upward . current

standard” bipolar

cropased 1o
&+in. However, the medified structure requires different - doping
iz the extrinsic base region from the intrinsic region zud ‘the

complexity of the process is in;reasedco. A higk performance 121
process uzing ocly five masks was proposed by Seo{2), which is ex-
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pected to improve the performances of ITL suckh as curreut gain of
the Tap and npr transisior. and speed power product.
The new fabrication process uses spin-on source as the diffusion
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ource. The 1I°L structure using the new process ic shoen in Fig.2-
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1y “Diffuse heavily doped n* collar on n/n* silicon wafer to
minimize “extPaneous base rurrent of the npn transistor.

2) Boron predepésition:in the 1hjector and base reglon. (Fig.
2-2)

%) Arsenosilicafilm coating and photomasking to remove the
arsenosilicafilm except collector reglons. (Fig.2-b)

4) Borosilicafilm coating.(Fig.2~c)

5) Simultaneous diffusioh of boron and arsenic and removing
the spin-on sources. Bere; the arsenosilicafilm acts as
a masking layer against the borosilicafilm during diffu-
sion.

6) Beoxidation,contact and metallization.

12L test devices including 13-stage ring oscillator have been
fabricated by the new process proposed by Seo. As a starting
material, silicon (111)vafe;s uniformly doped nt with a 6.5um.

n epitaxial layer of concentration 1016cm'3 have been used.

An upward npn current gain of 8, a speed power product of 3.5
pJ and a minimm propagation delay time of 50ns with standard
device breakdowns(BVCBO) of 22 wvolts have been obtained.

Fig.3 shows the upward current gain versus collector currents
of a three collector 12L gate. Compared with others’(2) ,improve-
ment in the upward current gain by a factor of 2 is achieved and
the upward current gain fall-off of collectors farther away from
the base contact due to baée resistance at high current range is
reduced. And the test results show that the current gain control
of the npn transistors can be easily achieved by varying the
sheet resistance in the intrinsic base region during boron pre-
deposition step,
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