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This is an appeal under 35 U.S.C. §8 134 fromthe
examner’s rejection of the appellants’ clainms 1-3 and 6-22.
Clainms 4 and 5 have been allowed. The real party in interest

i s SGS-Thomson M croelectronics, S.r.l. of Italy.

The Ref erences

Yu et al. (Yu) 5,394, 026 Feb.
28, 1995
Henry 4,525, 663 Jun. 25,
1995 Kinura 5, 440, 224 Aug.
08, 1995

The | nvention

The clainmed invention is directed to a circuit and net hod
for generating a tenperature stable reference voltage.
According to the clainmed invention, the invention generates a
stabilized voltage as a sumof tw terns, the first being a
fraction of the base-emtter voltage of a bipolar transistor.
In the appeal brief on page 8, the appellants use the
foll ow ng equation to characterize the reference voltage
gener at ed:

V. = KV, + 3V,

Claims 1, 6, 11, 15 and 19 are independent cl ai ms.

Clains 1 and 6 are reproduced bel ow
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1. Acircuit for generating a tenperature
stabl e reference voltage, said circuit conprising:

a first circuit conprising a first bipolar

transi stor, and connected to provide as output a
first voltage equivalent to a constant fraction,
which is less than unity, of the base-emtter

vol tage of said first bipolar transistor;

an operational anplifier, configured as a

noni nverting buffer, and operatively connected to
receive said first voltage and to produce a control
vol tage equal to the sumof said first voltage and a
predefined and controlled intrinsic offset voltage
and a predefined and controlled intrinsic offset
voltage of a differential input pair of transistors
of said operational anplifier and said tenperature
stabilized reference voltage, which is proportional
to said control voltage, a first one of said
differential input pair of transistors having an
emtter area different froma second one of said
differential input pair of transistors; and

said operational anplifier having a feedback | oop
for controlling a bias current forced through said
i nput pair of transistors.

6. A nmethod for generating a small reference
voltage without thermal drift, conprising the steps
of :

(a) generating a first voltage which is a pre-
established fraction of a base-emtter junction
vol tage of a bipolar transistor;

(b) deriving a 2Vbe vol tage, which corresponds
to the difference between Vbe vol tages of two
transistors with different current densities, and

(c) producing a voltage proportional to the sum
of said #be and said first voltage to produce an
out put signal .
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The Rejections

Clainms 1-3 and 6-22 stand rejected under 35 U.S.C. §
102(b) as being anticipated by Henry.
Clainms 1-3 and 6-22 stand rejected under 35 U.S.C. § 103

as bei ng unpatentable over Kinura and Yu.

Qpi ni on

We reverse. A reversal of the examner’s rejection is
not a pronouncenent by this panel that the clainms on appeal
are patentable over the prior art. W focus on and consi der
only the positions and rationale as set forth by the exam ner
and on which the examner’s rejection of the clains on appeal
i s based.

Each of the appellants’ independent clainms on appeal
requires the summation of a first termand a second termto
produce a tenperature stable reference voltage. The first
conponent of the sumis recited as a fraction of the base-
emtter voltage of a bipolar transistor. 1In that regard,
claims 1, 11 and 15 recite a “constant fraction”; claim®6
recites a “pre-established fraction”; and claim 19 recites a

“di vided-down fraction.” 1In the context of the appellants’
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specification, these terns can be properly interpreted no
broader than nmeaning that the first conponent of the sumhas a
fixed and proportional relationship to the base-emtter

vol tage of a bipolar transistor. The specification gives no

i ndi cation and the exam ner has pointed to no disclosure
therein that the base-emtter voltage of the bipolar

transi stor can vary one way while the first conponent of the

sum ei ther stays fixed or varies in a non-proportional way.

The Anticipation Rejection

The rejection of clains 1-3 and 6-22 under 35 U S.C. 8§
102(b) as being anticipated by Henry cannot be sustai ned.

The voltage V, relied on by the exam ner as the first
conponent of the clainmed sunmation is itself the out put
vol tage of Henry’s bandgap generator and thus has a fixed
val ue regardl ess of any change or tenperature variation in the
base-emtter voltage V,, of Q7. Note that in colum 5, |ines
51-53, Henry states: “. . . , and hence the output voltage at
the output 117 is precisely defined and substantially
i ndependent of tenperature.” The examner’s position is that
because V, is a constant and V,, of Q7 is a constant, there is
a fixed fractional relationship between V, and V,, of Q7.
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However, in the context of bandgap generators for
generating a tenperature stable reference voltage, the
examner is msplaced to ignore the tenperature sensitivities
of the base-emtter voltage V,, of Henry’s Q7 and to assune
that it is a constant value. Fromthe appellants’
specification it is abundantly clear that because the first
conponent is not tenperature conpensated that the second term
is needed as an offset to produce a sumthat is tenperature
stable. In the context of the appellants’ invention, it is
wi t hout sufficient basis for the exam ner to treat the base-
emtter voltage of Henry's bipolar transistor Q7 as a
constant. Because V,, is not a constant but V, is a constant,
the appellants’ clainmed feature is not net by the examner’s
reliance on Henry's V, and V,, of Qr.

To the extent that the exam ner regards the configuration
of elements 23 and 24 in Henry as together constituting a
divider circuit, it has not been expl ai ned how t hat
arrangenent produces a value for V, that is a fixed proportion
of the base-emtter voltage V,, of Q7. The exam ner has not
i ndi cated what that fractional proportion mght be in terns of

an expression of the resistance values, i.e., V, equals V, of
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Q7 times what? Nothing nmeaningful in that regard has been set
forth by the exam ner as an explanation. On this record, we
have only the exam ner’s specul ation. Moreover, V, is
tenperature stable and V,, is not. That indicates that V, is
not sinply a divided down fraction or fixed proportion of the
base-em tter voltage V,, of Q.

The rejection of clainms 1-3 and 6-22 as being antici pated

by Henry is reversed.

The Obvi ousness Rejection

The rejection of clains 1-3 and 6-22 under 35 U S.C. 8§
103 as bei ng unpatentabl e over Yu and Ki mura cannot be
sust ai ned.

As in the case of Henry already di scussed above with
regard to the anticipation rejection, the exam ner has not, in
t hi s obvi ousness rejection, sufficiently accounted for the

“constant fraction,” “pre-established fraction,” and “divided
down fraction” feature contained in the clains on appeal with
respect to the relationship between the first conponent term

to be sumed and the base-emitter voltage V,, of a bipolar

transi stor.
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According to the examner, with respect to Kimura, Vg, is
fixed at 1.2 volts, and V,, of transistors @B or 4 is 1.3
volts (if power supply V.. is given as 2.5 volts). Thus, the
exam ner states (answer at 7, lines 2-3): “Clearly, since al
t hese values are fixed, 1.2 is a fraction of 1.3.” But,
again, the examner is inproperly treating the base-emtter
vol tage V,, of @B and 4 in Kinura as though it were an
unvaryi ng constant.

We have al ready expl ai ned above that such an assunption
in the context of producing a tenperature stable reference
voltage as is clained by the appellants is inproper. W have
noted al so that according to the specification it is because
the first conponent termin the sunmation is not tenperature
conpensated that the second conponent is needed as an offset
to produce a sumthat is tenperature stable. It is wthout
sufficient basis for the examner to treat the base-emtter
voltage of Kimura’s @B or 4 bipolar transistor as a constant.
Ve, ON the other hand, is described in colum 4, |ines 58-61
of Kinmura as “substantially constant in the wi de tenperature
range so that [it] scarcely has a tenperature characteristic.”

| ndeed, Vg IS the tenperature stable output of Kinura's
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bandgap generator circuit. Because V,, of @B or 4 is not
tenperature i ndependent and Vg i S, the appellants’ clained
feature is not net by the examner’s reliance on Kinura' s Vg,
and V,, of B or Q4. The appellants correctly note that if V,,
itself can be assuned as a constant, then V,, al one al ready
provi des a tenperature stable reference voltage. That is not
consistent with the appellants’ specification.

The exam ner al so has not expressed any fraction in terns
of the general resistor variables Rl1 and R3, which define a
relati onship between Vg and V,, of @B or 4. 1In any event, no
matt er what operative values Rl and R3 take on, it does not
change the fact that Vg i s tenperature stable and V,, of B or
A is not. An ability to set values for resistors RlL and R3
does not salvage or otherwi se restore nerit to the stated
rejection.

As for the reference Yu, it does not, as applied by the
exam ner, make up for the deficiencies of Kimura as discussed
above. The exam ner acknow edges in the answer on page 4,
lines 8-10, that Yu does not disclose “any specific details

for the bandgap vol tage generator.”
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The rejection of clainms 1-3 and 6-22 under 35 U S.C. §
103 as bei ng unpatentable over Kinura and Yu is reversed.

Concl usi on

The rejection of clains 1-3 and 6-22 under 35 U S.C. 8§
102(b) as being anticipated by Henry is reversed.

The rejection of clains 1-3 and 6-22 under 35 U S.C. 8§
103 as bei ng unpatentable over Yu and Kinura is reversed.

REVERSED

SALLY C. MEDLEY
Adm ni strative Patent Judge

)
JAMESON LEE )
Adm ni strative Patent Judge )
)
)
) BOARD OF PATENT
SALLY GARDNER- LANE )
Adm ni strative Patent Judge ) APPEALS AND
)
) | NTERFERENCES
)
)
)
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Chri stopher F. Regan
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