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According to another aspect of this invention, there is provided a nethod
of manufacturing a sem conductor device conprising the steps of formng a
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the P[err] type conductive coupling region 6 and the N[we] type conductive
coupling region 9 are connected to the negative power source Vss (ground)
and the positive power source VDD, 5 respectively. Further, if necessary,
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[err] (2) Simlarly, when the
collector current I[err] of the transistor T[err] acts as drive current and
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to the output of the CMOS inverter circuit as 5 shown in Figure 3, such
current as indicated by the totted-line arrow fl ows between the 5 '
positive power source VDD and the output ternminal OUTPUT, and the follow ng
forirul as are establlshed srmlarly as In case a positive inpulse noise is
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[err] and 15 [err] = = [err]

15 To maintain current in the circuit constituted by the transistors
Tr[err] and Tr2 it is required that the collector current I[err] of the
transistor Tr2 which is rendered conductive after the transistor Ir should
be greater than the base current I[err], of the transistor Tr[err]. !
s, 20 : [err] , ;
............... (8) 20 In order to maintain an abnormal current in
t he ClVD%lnverter crrcurt in case a negative noise is applied thereto, it
is required-as in case a positive do¥8e38s applied that the foll OW|5ng
formul a be establrshed 25!
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is forned. 45 To dope the sem conductor substrate with golzé
45 Thi s |nven |orq s concerned with neasure (4). In the diagramof Figure
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1 559 583 absc1ssa is the base width W, () of th@ve\‘@gal 5istor B, Eﬁlﬁe%ﬁéﬁi&wf tlﬁ'ﬁﬂréﬂf I cation
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=
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In the diagramof Figure 6, plotted on the axis of abscissa is the base
wdth Werr] of the 15 vertical transistor Tr2, and plotted on the axis of

ordinate is the base width We of the lateral 15 transitor Tr[err]. In this
sem conductor device, the P welT Tayer wasS forned by diffusing, for

exanpl e, Qoron into the sem conductor substrate. Its thickness was

12. 5[ er en the wafer slunping was conducted for 60 hours at 1200[err]C,
10. 2[ er en the wafer-slunping was conducted for 40 hours at the same

t enper atur'e, and 7.2[err] when the wafer-slunping 20. conducted for 2
hours at the.same tenperature. The prod8¥58f the current .anplification 20
factors [err] and [err] was 8.1 in a CMOXS inverter circuit wherein the base
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factor [err] of the vertical transistor Tr2 from 200 to 56 or 40. Thus, the
product of [err] and [err] becone smaller than 1, and no abnormal current
flowed in the CMOS device: The tenperature for the heat treatnent’
applicable in this enbodi nent.  ranges from 1000[err]C to 1150[err]C, and a
tenperature from 1050 to 1150[err]C is preferable, and the opti mum 15 15
15t enperature In manufacturing a CMOS sem conductor device as shown in

Figure 2, immediately after formng gate regions 11 and 12 the oxide film [4
on the Iomem surface of the sem conduct prsgypstrate 1 is etched avay. Tbls
done, the
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treatnment is approximately 950[err]C. But it was found that when the

sem conductor wafer was heated to 1100C, the life tinme of the carriers in
the wafer were shortened so nuch that the current anplification factor
[err] of the lateral transistor Tr[err] Tormed rn the resuttant CVOS—1T0—
device was lowered fromb5 x 10-2 to 1.4 x 10-26+30—>206-2, and the
current anplification 10 factor [err] of the vertlcal transi stor TpZ2>from
200 to 56 or 40. “Thus, the product of [erwmu“ﬂﬂ m me snal | @ran
1, and no abnor nmal current flowed in the t enper at u for
the heat .treat ment applicable inltA? §8%nbodi ment ranges from 1000[err]C to
1150[err]C and a terrperature from 1050 to 1150[err]C is preferable, and
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