
1,127,801                                          5 balanced. It may be
desirable in some applica-  against the internal resistance of these recti
tions to hold the voltage across the resistor  fiers may adversely affect
the operation of 96 at a value different from  that applied  the system.
Accordingly, as shown in FIGURE to the base electrode of the transistor
104.  5, the transistor 86 collector, which operates 5   By way of example,
such an unbalance in the  at higher signal level than the transistor 78,
70 base bias voltages permits a greater collector  is not supplied by the
rectifier divider 140- voltage swing for the transistor 104, and  150, but
is returned to the operating poten- hence a larger amplitude output signal.
tial terminal 130. The circuit configuration is such that tran-    A lower
impedance voltage supply may 10  sient or steady state overloads applied to
the  be provided on the integrated  circuit chip  75 base electrode of the
transistor 74 does not  as shown in FIGURE 6. A pair of transistors
introduce surges in  the feedback network  160 and 162, connected as
emitter followers or in the output circuit of the amplifier.  provide the
desired impedance transformation This is a result of the higher degree of
sym-  An additional rectifier 143 is provided to 15  metrical limiting
obtained in the  emitter  offset the emitter-to-base drop of the tran-  80
coupled amplifier and the linearity of the  sistors 160 and 162. Operating
potential for emitter follower. This insensitivity to over-  the collector
electrodes of transistors 74,76, load conditions prevents undesirable
shifts in  78,82,84 and 86 is provided at the emitter the operating point
of the amplifier with sig-  electrode terminal 164 of the transistor 160 20
nal level which would. cause a shift in the  The intermediate potental
derived between  85 clipping axis and thereby degrade the limiting   the
rectifiers 144 and  146  of FIGURE  6 performance of the circuit.
is available at the emitter electrode terminal The fundamental
configuration of each  166 of transistor 162. The terminal 168 of amplifier
stage is such that the input circuit  FIGURE 6 'is adapted to be connected
to 



25  has a high input impedance and is free of  the transistor 118 through
the resistor 122.   90 feedback through the collector-to-base cap- acitance
of the first transistor of each stage.    The emitter followers  present a
lower im- The freedom from Miller-effect feedback also  pedance than  the
rectifiers .140-150 and increases the gain and bandwidth of the  hence
variations in load current due to ampli- 30  amplifier, reduces phase
shifts of the signal tude modulation produce a much smaller and improves
the overall stability. The cir-  change in supply voltage. As a result,
with  95 cuit of FIGURE 5 provides outstanding per-  the circuit of FIGURE
6, the collector elec- formance as an amplifier-limiter. A dynamic  trode
of the transistor 86 may be returned to range of over 70 db has been
obtained be-  the regulated supply terminal 164, with ap- 35  cause the
absence of rectification and other  propriate adjustment of the emitter
load resis- non-linear effects in each of the amplifier  tor value of that
transistor.                 100 stages prevents the operating point from
shift-    The integrated circuit including the bias- ing even under extreme
overload conditions.  sing chain of rectifiers is described and claimed The
absence of coupling capacitors between  in  Specification  25028/68
(Serial  No. 40  the various amplifier stages provides advata-  1,127,802)
divided from this Application. tages both to the topology of the resultant
integrated circuit, and in the integrated cir-    WHAT WE CLAIM  IS: -
105 cuit performance.   As mentioned  above,    1. A  signal translating
stage comprising coupling capacitors take up a large area on  first and
second transistors connected in an 45  the integrated circuit. In addition,
the coupl-  emitter-coupled amplifier circuit, a first resis- ing
capacitors add parasitic capacitance which  tor being connected in a common
circuit for reduces the bandwidth of the circuit..       the emitter
electrodes of said transistors, and  110 In high gain amplifier and limiter
cir-  a second resistor having substantially twice cuits which  are
required to handle large  the resistance value of said first resistor being



50  signals with a large percentage of amplitude  connected in the
collector electrode circuit modulation, greater regulation of the power  of
said second transistor, a third transistor supply voltage is required. The
internal resi-  connected in an emitter-follower configuration  115 tance
of the rectifiers 140-150 of FIGURE   to the voltage sources used to supply
said 5 is sufficiently high so that changes in the  emitter-coupled
amplifier circuit, and a direct 55  load current drawn by the transistors
of the  current connection between the collector elec- amplifier stages 72
and  80 may produce  trode circuit of said second transistor and changes in
the voltages applied to  these  the base electrode of said third
transistor.    120 transistors. The two emitter coupled portions    2. A
circuit arrangement comprising a sig- (transistors 74 and 76 and
transistors 82 and  nal translating  stage in  accordance with 60  84) are
essentially constant current, and am-  claim  1 connected in cascade with
one or plitude modulation does not materially affect  more like stages and
including a direct-cur- the current drawn by these stages. However,  rent
feedback connection from  the emitter-  125 the emitter follower
transistors 78 and 86  follower of a succeeding stage to the emitter- draw
current as a function of the amplitude  coupled amplifier of a preceding
stage. 65  modulation. These current changes operating    3. A  circuit
arrangement in  accordance    balanced. It may be desirable in some
applica-  against the internal resistance of these recti- tions to hold the
voltage across the resistor  fiers may adversity affect the operation of 96
at a value different from  that applied  the system. Accordingly, as shown
in FIGURE to the base electrode of the transistor 104.  5, the transistor
86 collector, which operates 5  By way of example, such an unbalance in the
at  higher signal level than the transistor 78   70 base bias voltages
permits a greater -collector  is not supplied by the rectifier divider 140 



voltage swing for the transistor 104, and  150, but is returned to the
operating poten- hence a larger amplitude output/signal.    tial terminal
130. The circuit configuration is such that tran-   A  lower impedance
voltage supply may 10  sient or steady state overloads applied to the  be
provided on the integrated circuit chip  75 base electrode of the
transistor 74 does not  as shown in FIGURE 6.A pair of transistors
introduce surges in the feedback network  160 and 162, connected as emitter
followers or in the output circuit of -the amplifier  provide the desired
impedance transformation. This is a result of the higher degree of sym-
An additional rectifer 143 is provided to 15  metrical limiting  obtained
in the  emitter  offset the emitter-to-base drop of the tran- 80 coupled
-amplifier and the linearity of the sistors 160 and 162. Operating
potential for emitter follower.  This insensitivity to over-  the collector
electrodes of transistors 74, 76 load conditions prevents undesirable
shifts in  78 , 82, 84 and 86 is provided at the emitter the operating
point of the amplifier with sig-  electrode terminal 164 of the transistor
160. 20  nal level which would cause a shift in the  The intermediate
potential derived between  85 clipping axis and thereby degrade the
limiting  the rectifiers 144 and 146 of FIGURE 6 performance of the
circuit.                 is available at the emitter electrode terminal The
fundamental  configuration of each  166 of transistor 162. The terminal 168
of amplifier stage is such that the input circuit  FIGURE 6 is adapted to
be connected to 25  has a high input impedance and is free of  the
transistor 118 through the resistor 122.   90 feedback through the
collector-to-base cap- acitance of the first transistor of each stage   The
emitter followers present a lower im- The freedom from Miller-effect
feedback also    pedance than the rectifiers  140-150, and increases the
gain and bandwidth of the            hence variations in load current due
to ampli- 30  amplifier, reduces phase shifts of the signal  tude
modulation produce a much smaller and improves the overall stability. The
cir-  change in supply voltage. As a result with  95 



cuit of FIGURE 5 provides outstanding per-  the circuit of FIGURE 6, the
collector elec- formance as an amplifier-limiter. A dynamic   trode of the
transistor 86 may be returned to range of over 70 db has been obtained be-
the regulated supply terminal 164, with ap- 35  cause the absence of
rectification and other  propriate adjustment of the emitter load resi-
non-linear effects in each of the amplifier  tor value of that transistor.
100 stages prevents the operating point from shift-    The integrated
circuit including the bias- ing even under extreme overload conditions.
sing chain of rectifiers is described and claimed The absence of coupling
capacitors between  in  Specification  25028/68   (Serial  No. 40  the
various amplifier stages provides advan-  1,127,802) divided from this
Application. tages both to the topology of the resultant integrated
circuit, and in the integrated cir-    WHAT WE CLAIM  IS:-
105 cuit performance.   As mentioned above,    1. A  signal translating
stage comprising coupling capacitors take up a large area on  first and
second transistors connected in an 45  the integrated circuit. In addition,
the coupl-  emitter-coupled amplifier circuit, a first resis- ing
capacitors add parasitic capacitance which  tor being connected in a common
circuit for reduces the bandwidth of the circuit.         the emitter
electrodes of said transistors, and  110 In high gain amplifier and limiter
cir-  a second resistor having substantially twice cuits which are required
to handle large  the resistance value of said first resistor being 50
signals with a large percentage of amplitude  connected in the collector
electrode circuit modulation, greater regulation of the power  of said
second transistor, a third transistor supply voltage is required. The
internal resis-  connected in an emitter-follower configuration  115 tance
of the rectifiers 140-150 of FIGURE  to the voltage sources used to supply
said 5 is sufficiently high so that changes in the  emitter-coupled
amplifier circuit, and a direct 55  load current drawn by the transistors
of the  current connection between the collector elec- amplifier stages 72
and 80 may produce  trode circuit of said second transistor and 



changes in the voltages applied to these  the base electrode of said third
transistor.    120 transistors. The two emitter coupled portions    2. A
circuit arrangement comprising a sig- (transistors 74 and 76 and
transistors 82 and  nal translating stage in  accordance with 60  84) are
essentially constant current, and am-  claim  1 connected in cascade with
one or plitude modulation does not materially affect  more like stages and
including a direct-cur- the current drawn by these stages. However,  rent
feedback connection from  the emitter-  125 the emitter follower
transistors 78 and 86  follower of a succeeding stage to the emitter- draw
current as a function of the amplitude  coupled amplifier of a preceding
stage. 65  modulation. These current changes operating     3. A  circuit
arrangement in accordance    6
1,127,801 with claim  2 wherein said feedback connec-  first terminal, said
third resistor being con- tion includes a third resistor.
nected between the emitter of said  third 4. A circuit arrangement in
accordance with  transistor and  the base  electrode  of the  35 claim 3
including means for developing in  second transistor in said preceding
stage, said said feedback path an offset voltage substan-  fourth resistor
having a value such that the tially equal in magnitude but opposite in
voltage developed thereacross is equal to that polarity to the voltage
developed across said  developed across said third resistor, an imped-
third resistor.                               ance connected between said
second transis-  40 5. A circuit arrangement in accordance with  tor base
electrode and said third terminal and 10  claim  4 wherein the means for
developing  a signal output circuit connected to the junc- said offset
voltage includes a fourth resistor  tion of said fourth and fifth
resistors. which is connected to the emitter of the emit-    7. A circuit
arrangement in accordance with 



ter-follower transistor.                      claim 6 wherein said
impedance comprises a  45 6. A  circuit arrangement in accordance
capacitor, a  resistor or a  series-resonant 15  with claim 5 comprising
first and second ter-  circuit. minals adapted to be connected to an
operat-    8. A circuit arrangement in accordance ing potential supply,
source, and  a third  with any one of the preceding claims where- terminal
adapted to be connected to a poten-  in all said transistors and said
resistors con- tial source intermediate the potentials to be  stitute
elements of one and the same integrated 20  maintained at said first and
second terminals,  circuit device. said first resistor in each said  stage
being   9. A signal translating stage substantially as connected between
the emitter electrodes of  described with reference to Figures 1, 2 or 2
said first and second transistors and said first  and- 4 of the drawings.
55 terminal, said second resistor in each said      10. A  signal
translating circuit arrange- 25  stage being connected between the
collector  ment substantially as described with reference of said second
transistor and said  second  to Figure 5 or Figures 5 and 6 of the
terminal, and the collectors of said first and  drawings. third
transistors in each said stage being directly connected to said second
terminal,            A. A. THORNTON & CO., 30  said fourth and a fifth
resistor being connected        Chartered Patent Agents, in series between
the emitter of said third              Northumberland House, transistor in
said succeeding stage and said     303-306 High Holborn, London, W.C.1.
Printed for Her Majesty's Stationery Office by the Courier Press,
Leamington Spa, 1968. Published by the Patent Office 25, Southampton
Buildings, London, W.C.2, from which copies may be obtained.    


