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DECI S| ON ON APPEAL

This is an appeal under 35 U.S.C. § 134 fromthe
exam ner's rejection of clainms 14-18, all of pending
application clains, under 35 U S.C. § 103.2 W reverse.

The invention, a playback circuit for a magnetic head of
the magneto-resistive (MR) type, is said® to be an inprovenent
over the prior art playback circuit shown in appellants’
Figure 22, which is described in appellants' specification at
2:24 to 3:20. This playback circuit includes a first-stage
anplifier transistor 22 having its collector connected to one
input of a differential-input gmanplifier 24, which functions
as a voltage-to-current converting anplifier. The other input
of gmanplifier 24 is connected to a source 25 of reference
potential. The output of gmanplifier 24 is connected to one
side of a capacitor 26, the other side of which is connected
to ground. The output of gmanplifier 24 is also connected in
a feedback path to the base of transistor 22. In order to

conserve power, the power for the playback circuit is turned

2 The final rejection of clains 15 and 16 under 8§ 112 was
wi thdrawn in the Answer at 3.

8 Brief at 2-3.
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of f during each recording operation (represented by signa
level O in Figure 23(A)), and the power for the recording
circuit (not shown) is turned off during each pl ayback
operation (level 1 in Figure 23(A)) -- see Spec. at 3:21 to
4:10. If the rise or decay tinme of first stage anplifier 22
differs fromthat of gmanplifier 24, current spikes Icl and
Ic2 flow through capacitor 26, as shown in Figure 23(D) (Spec.
at 4:11 to 5:17). This has the effect of delaying the point
in time when the voltage across capacitor 26 is stable enough
to permt comrencenent of the next type of operation (Spec. at
5:17- 20).

Appel  ants' specification notes that while it is possible to
shorten the charging/discharging tinme by increasing the gm
value of amplifier 24, that would al so have the undesirabl e
effect of increasing the cut-off frequency of the |ow pass
filter (defined by the gmvalue of the gmanplifier and the
capaci tance val ue of capacitor 26%), thereby disabling
effective dc feedback (Spec. at 5:21-25). Appellants disclose

a nunmber of other techniques for dealing with the capacitor

4 Spec. at 3:9-13.
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char gi ng/ di schargi ng probl em wi t hout disabling effective dc
f eedback, only one of which techniques is before us in this
appeal . *

Referring to appellants' Figure 14, the
chargi ng/ di scharging tine for capacitor 26 is reduced in
accordance with the clainmed invention by replacing the
vol tage-to-current anplifier 24 with a vol tage-to-current
converting anplifier 70 that has an exponential i nput/output
characteristic, shown in the formof a voltage-to-current
conversion stage 71 connected in series with an exponenti a
current anplification stage 72 (Spec. at 22:23 to 23:10).
Curves a-c in Figure 15 represent the exponential relationship
bet ween i nput voltage Vi and output current 1o for three
different types of anplifiers, while curves in Figure 16
represent the rel ationship between input voltage Vi and the

transconductance gmfor those anplifiers (Spec. at 23:11-22).

Claim 14, the sole independent claim reads on Figure 14

as foll ows:

> Application Serial No. 08/447,901, involved in Appea
No. 97-3918, clains another of these techniques.

- 4 -
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14. A playback circuit for a magnetic head conpri sing

an initial-stage anplifying neans [ base-grounded
transi stor anplifier 22] for anplifying an output signa
froma magnet o-resi stive head,

vol tage-to-current converting anplifying neans [70]
supplied wth an output signal of said initial-stage
anpl i fyi ng means, said voltage-to-current converting
anpl i fyi ng means havi ng i nput/output characteristics
represented by an exponential function,

a capacitor [26] connected to an output term nal of
said voltage-to-current converting anplifying nmeans, and

f eedback neans for feeding back an output of said
vol tage-to-current converting anplifying neans to an
i nput side of said initial-stage anplifying neans.

This claimreads in simlar fashion on the alternative

enbodi nent shown in Figure 19, which replaces the base-
grounded transistor 22 of Figure 14 with an emtter-grounded
transi stor 22 (Spec. at 26:16-18). The circuits of Figures 14
and 19 reduce the capacitor chargi ng/discharging as foll ows:

[Flor the starting of the anplifier operation by turning
on of the power source as nentioned above, or the head
switching, the input voltage Vi is increased and the
transconduct ance gm of the voltage-current converting
anplifier (gmanplifier) 70 is increased to enable the
qui ck chargi ng/ di schargi ng of the capacitor 26, whereas,
for usual playback or the steady-state operation, the

i nput voltage Vi is decreased to | ower the
transconduct ance gm Besi des, since changes in
transconductance gmare snmall in the vicinity of Vi =0
under steady state condition, only small changes in the
frequency response are incurred even if nore or |ess
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of fsets are produced in the operating point for sone
reason or other. [Spec. at 25:14-23.]

As evidence of the obviousness of the subject matter of
clainms 14-17, the examner cites the admtted prior art shown
I n appellants' Figure 22 in view of

Fel dt 5, 200, 655 April 6, 1993
(filed June 3, 1991)

Wth respect to claim 18, the exam ner additionally cites

Asazawa 5, 150, 076 Sept. 22, 1992
(filed June 24, 1991)

The prior art playback circuit shown in appellants’
Figure 22 satisfies all of the limtations of claim1l4 except
that the voltage-to-current converting neans (i.e., gm
anplifier 24) is not disclosed as having an exponentia
i nput/output function. For this feature, the exam ner cites
Fel dt, which di scloses tenperature-independent exponentia
anplifiers which may be used, for exanple, to convert |inear-
scal ed signals to decibel-scaled signals in comrunication
systens (col. 1, lines 6-21). The exam ner specifically
relies on Feldt's Figure 3, which shows a vol tage-to-current

converter 108 connected to an exponential anplifier circuit
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160 via a tenperature conpensation anplifier circuit 118. In
the final Ofice action, the exam ner stated (at 5) that
it woul d have been obvi ous to one having ordinary skill
in the art to have applied Feldt's teachings to
applicant[s'] admtted prior art. The notivation for
this nodification woul d have been to convert |inear
scal ed signals into decibel scaled signals by neans of
exponential anplification. Gain control circuitry
typically utilizes signals which are scaled in terns of
deci bels. Therefore, exponential conversion would perm:t
nore accurate gain control
In their brief (at 6), appellants argued that nothing in Feldt
suggests using an exponential characteristic to reduce the
time delay in swtching between recordi ng and reproduci ng
nodes in the reproducing circuit for an MR head and asserted
that the only connection between Fel dt and the present
i nvention is hindsight based on their disclosure. The
exam ner responded in the Answer (at 4-5) by offering a
different rationale in support of the rejection.® The new
rationale is that Feldt teaches how to avoid the problem

associated with increasing the gmvalue in the Figure 22

circuit to shorten the charging/discharging tinme, i.e., the

¢ Accordingly, we will treat the initial rationale, which
in any event is unpersuasive for the reasons given by
appel l ants, as w t hdrawn.
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increase in the cut-off frequency of the |ow pass filter and
consequent disabling of effective dc feedback (Spec. at 5:21-
25). The exam ner, characterizing this as an "admtted

probl emt (Answer at 4:21), argues that Feldt "provides for
rapid switching of the voltage to a transistor, indicating
that the sane circuit would charge and di scharge a capacitor
qui ckly" (Answer at 5:7-9). Mre particularly, the exam ner
contends the exponential anplifier 160 in Feldt's Figure 5
"allows] for fast charging and di scharging of [its output]
node 270" (Answer at 5:18-19). Even assum ng for the sake of
argunment that the examner is correct to characterize the
unwanted increase in cut-off frequency associated wth
increasing the gmvalue in the prior art circuit as an

"adm tted problem" the exami ner's position is untenable
because Feldt's node 270 is not disclosed as bei ng connected
to a capacitor, let alone for the purpose of allowng it to be
qui ckly charged and/ or discharged. As a result, the

exam ner's new rational e al so appears to be a hindsi ght

conbi nati on based on appellants' disclosure. The rejection of
claim 14 for obviousness over the admtted prior art in view
of Feldt is therefore reversed, as is the rejection of
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dependent clains 15-17, which stand rejected over the sane
prior art.

Asazawa does not cure the above deficiency. Therefore,
the rejection of claim 18 for obviousness over the admtted
prior art in view of Feldt and Asazawa is al so reversed.

REVERSED

KENNETH W HAI RSTON
Adm ni strative Patent Judge

BOARD OF PATENT
ERRCL A. KRASS

Adm ni strative Patent Judge APPEALS AND
| NTERFERENCES

JOHN C. MARTI N
Adm ni strative Patent Judge
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