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age applied' to the second gate electrode is
further increased in said polarity direction.
Over this region, the transconductance
of the second gate electrode to the drain
electrode is substantially zero and there is
no effective change in the transconductance
(gma) Of the first gate electrode. For example,
for an RCA expenmental type TA7149 dual
gate MOS transistor, this region of zero ga.
has been found to occur in the area of from
+2 to +10 volts d.c. for television R.F. fre-
quencies and from +4 to +10 volts d.c. for
television LF. frequencies. Usmg the
65 TA7149 as the acnve element in' the RF
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the giverr example, at television ra 10 Tre-
quencies, gain reduction in the R.F. ampli-
fier will not be initiated until the AGC
voltage causes the potential at the- second
gate control electrode 32 to drop below +2
volts.” It will be apparent that in the present
system, under the influence of a common
AGC voltage, a substantial amount of gain
reduction can be achieved in the LF. ampli-
fier stages before the R.F. amplifier gain
begins to fall. The amount of delay imparted
to the AGC of the R.F. amplifier stage can
be varied from zero at one extretine, to com-
plete delay at the other extreme, by simply
changing the  initial bias potentxal at the
second gate control electrode. =~
- In the first and second LF. amplifier stages
92 and 94 illustrated in FIGURE 1b, the
value of the source resistor 116 in the first
LF. amplifier 92 is chosen to be greater (i_n
the order of 100- ohms) than that of the series
connected source resistors 150 and 152 (total 125
resistance in‘the order of 50 ohms) in second o
LF. amplifier 94. -

With no AGC voltage applied, both the
first and second LF. amplifier stages 92 and
94 operate at nearly identical conditions for
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sistors 150 and 152 as shown in FIGURE
1b. The d.c. voltage dropped across the
source resistor 152 by the drain-to-source
current of the second LF. transistor 144 pro-
vides a reverse bias on the diode 184, The
diode 184 will remain reverse biased unless
the AGC control voltage on the second gate
electrode 170 exczeds in a negative direction
the voltage developed across the source re-
sistor 152, whereupon the catcher diode 184
will conduct and clamp the second gate elec-
trode 170 to the voltage developed across
the source resistor 152. This serves to pre-
vent the AGC control voltage of the tran-

sistor 144 second gate electrode 170 from .

exceeding in a negative direction a predeter-
mined level for maximum AGC signal
attenuation that will provide sufficient gain
of the second LF. amplifier to properly drive
the third 1LF. amplifier to full output. It
will be noted that the catcher diode 184 also
serves to prevent the second electrode 170
voltage from becoming sufficiently negative
with respect to the voltage at the first gate
electrode voltage 142 to cause the semicon-
ductor diode 182 to conduct. This assures
that the diode 182 will remain reverse biased
for capacity change effects to be hereinafter

60 described.
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Referring now to FIGURE 2a, there is
illustrated the normal voltage versus fre-
quency characteristic response curve ©Ob-
tained at the output of a television receiver
LF. section. As indicated by X, the response
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144. The diode is back biased by the nor-
mally positive bias applied to the second gate

n 5. The _
ISR BRI 11
n the AREhaBieonadal Hcebdes ok

12 dserouné@chucle pheioh iofrehehiohicereendd2 tand A% of the second LF. transistor

electrode 170. As the second gate voltage .-

is reduced from its initial bias condition due
to an AGC voltage applied thereto, the
capacitance of the diode is increased. This
increase in capacitance appears in shunt with
the inpuf capacitance of the first gate elec-
trode 142, and output load network 122,
thereby changing the resonant frequency of
the output load network 122 of the first LF.
amplifier 92 and cansing the passband of the
amplifier to shift Iower in frequency and pro-
ducing the alteration of the overall response
characteristic of the LF. section as shown in
FIGURE 2b..

WHAT WE CLAIM IS:— '

1. A gain-controlled signal amplifier in-
cluding one or more gain-controlling stages,
the or each said stage comprising a dual gate
field effect transistor of which the gain be-
tween the first gate and drain remains sub-
stantially constant over a first range of
second gate electrode potential and decreases
progressively over a second range of said
potential, means for initially biasing said
transistor to operate in said first potential
range and means for applying to said second
gate electrode a gain control voltage such as
to cause said potential to vary progressively
over said first and second ranges in response
to increase in the level of signals applied to
said stage.

2. An amplifier in accordance with claim
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6. The device of Claim1l or 4 wherein said digital controller 13 conprises
circuitry to reset said mcrocell clock 14 in the event of a power
faiTure. 7. 1ne device o . garmZ wherernm sard digital controller
13 conprises circuitry to periodically reset said mcrocell clock 14 to
mat ch the base tinme-of-day signal as nodified by said del ay adj uster 9.

8. The device of Claim1 or 4 wherein said microcell oscillator 12

conpri ses % crystal type oscillator. 11226 408 9. The devk& of Clalﬁn 1 or
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di fference. 1b. The dc. voltage dropped across the mally posmve bias applied to the second gate

, | ae SOUICE resistor 152 by the drain-to-source electrode 170. As the second gate voltage -

1 35 current of the second LF. transistor 144 pro- is reduced from its initial bias condition due 100
vides a reverse bias on the diode 184. The to an AGC voltage applied thereto, the
diode 184 will reinain reverse biased unless capacitance of the diode is increased. This
the AGC control voltage on the second gate increase in capacitance appears in shunt with

‘ electrode 170 exceeds in a negative direction the input capacitance of the first gate elec- -

i 40 the voltage developed across the source re- trode 142, and output load network 122, 105
-sistor 152, whereupon the catcher diode 184 thereby changing the resonant frequency of
will conduct and clamp the second gate elec- the output Joad network 122 of the first LF.
trode 170 to the voltage developed across amplifier 92 and causmg the passband of the
the source resistor 152. This serves to pre- amplifier to shift lower in frequency and pro-

i 45 vent the AGC control voltage of the tran- ducing the alteration of the overall response 110
sistor 144 second gate electrode 170 from characteristic of the LF. section as shown in
exceeding in a negative direction a predeter- FIGURE 2b.
mined level for maximum AGC signal WHAT WE CLAIM 1S:—

_ attenuation that will provide sufficient gain 1. A ‘gain-controlled signal amplifier in-

i 50 of the second LF. amplifier to properly drive  cluding one or more gain-controlling stages, 115
the third LF. amplifier to full cutput. It the or each said stage comprising a dual gate

{2 will be noted that the catcher diode 184 also  field effect transistor of which the gain be-

serves to prevent the second electrode 170 tween the first gate and drain remains sub-

‘o voltage from becoming sufficiently negative stantially constant over a first range of
¢ 55 with respect to the voltage at the first gate second gate electrode potential and decreases [2¢

v electrode voltage 142 to cause the semicon- progressively over a second range of said

ductor diode 182 to conduct. This assures potential, means for initially biasing said
that the diode 182 will remain reverse biased transistor to operate in said first potential
for capacity change effects to be hereinafter range and means for applying to said second

60 described. gate electrode a gain control voltage such as 125

Referring now to FIGURE 2a, there is {0 cause said potential to vary progressively

illustrated the normal voltage versus fre- over said first and second ranges in response
quency characteristic response curve ob- to increase in the level of signals applied to
tained at the output of a television receiver sald stage.

65 LF. section. As indicated by X, the response 2. An amplifier in accordance with claim 130
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- 13 - 13. A method for synchronizing the broadcast frequency of
a base station 31 and a m'crocell 30 linked together by a netal I|c medi um

sai d net hod conpt St o \a) trauallliiTllg o }Im Se—etm-a-base
transmtter 4 to a delay processor 8 and a mcrocell
transponder 6; (b) echoing the pulse from sai d m crocel I
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