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57 ABSTRACT 
A current mirror amplifier circuit with an input current 
path and an output current path is further provided with 
a sensing means responsive to the cessation of current 
flow in the output current path such that the cessation 
of current flow in the output current path causes the 
current flow in the input current path to be discontin 
ued. 

26 Claims, 5 Drawing Figures 
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CURRENT MIRROR AMPLFER 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specificar 
tion; matter printed in italics indicates the additions made 
by reissue. 

The present invention relates to current mirror ampli 
fiers and, more particularly, to a new class of such am 
plifiers which, unlike those of the prior art, accept no 
input current when their output circuits are broken. 
The term "current mirror amplifier" refers to transis 

tor amplifiers having an inverting current-gain substan 
tially independent of the individual common-emitter 
forward current gain (h) of their transistors. Conven 
tionally, this is done by relying upon the proportion 
between the transconductances of first and second inte 
grated-circuit transistors. The first and second transis 
tors are arranged with their emitter electrodes con 
nected to a common terminal of the current mirror 
amplifier, their collector electrodes respectively con 
nected to the input terminal and the output terminals of 
the current mirror amplifier, and the base electrodes 
similarly connected each to the collector electrode of 
the first transistor. The first transistor is provided with 
direct-coupled collector-to-base feedback by the con 
nection of its collector and base electrodes, which ad 
justs its base-emitter potential to condition the first 
transistor to conduct as its collector current substan 
tially the entire input current of the current mirror 
amplifier. Because of the similar base-emitter potentials 
of the first and second transistors, the collector current 
of the second transistor flowing through the output 
terminal of the current mirror amplifier is related to the 
input current in the same ratio as the transconductance 
of the second transistor is related to that of the first. The 
relative transconductances of the transistors depend 
upon the relative areas of their respective base-emitter 
junctions, supposing them to have similar base-emitter 
junction profiles. 
The shortcoming of such a prior art current mirror 

amplifier is that when the circuit is broken between its 
output and common terminal-that is, when its output 
load is disconnected-its input current demand contin 
ues. This is a waste of power, which may be of serious 
consequence in equipment using battery power or hav 
ing a large number of devices operated in a stand-by 
condition. 
The present invention is embodied in a current mirror 

amplifier wherein the collector-to-base feedback con 
nection of the first transistor is completed only if there 
be a path for output current flow provided to the cur 
rent mirror amplifier. In the absence of output current 
flow, the feedback connection is broken so the first 
transistor does not accept collector current. 

In the drawing: 
FIG. 1 is a schematic diagram, partially in block 

form, illustrating a fundamental concept of the present 
invention; 
FIGS. 2 and 3 are each a schematic diagram of a 

current mirror amplifier which embodies the present 
invention and is constructed entirely of junction transis 
tors; and 
FIGS. 4 and 5 are each a schematic diagram of a 

current mirror amplifier embodying the present inven 
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2 
tion and constructed of junction and field-effect transis 
tors. 

Referring to FIG. 1, the current mirror amplifier 110 
has an input terminal 11, an output terminal 12, and a 
common terminal 13. Common terminal 13 is connected 
to the negative terminal of a potential supply 14. Resis 
tor 15 provides a path from the positive terminal of 
potential supply 14 to the input terminal 11 for input 
current to amplifier 110. A switch 16, shown in the open 
position, can be closed to connect a load 17 which has 
a resistive path therethrough between output terminal 
12 of amplifier 110 and the positive terminal of potential 
supply 14. 

Transistors 21 and 22 are the first and second transis 
tors, respectively, of the current mirror amplifier 110. 
Sensing means 30 responds to switch 16 being closed to 
conduct current between output terminal 12 and the 
collector electrode of transistor 22, and to render an 
analog swith 40 conductive. This sensing may be car 
ried out in either of two ways: (a) the increase in poten 
tial between terminals 12 and 13 when switch 16 is 
closed may be sensed by sensing means 30 or (b) the 
sensing means 30 may sense the flow of current through 
a relatively low conductance path, as compared to the 
collector-emitter path of transistor 22. The conduction 
of analog switch 40 completes a direct-coupled degen 
erative collector-to-base feedback connection for tran 
sistor 21, permitting transistor 21 to have its base-emit 
ter potential continuously adjusted to condition the 
transistor to accept essentially the entire input current 
flow through resistor 15 as its collector current. The 
base-emitter potential of transistor 21 is applied between 
the base and emitter electrodes of transistor 22 to adjust 
its collector current in proportion to that of transistor 
21. That is, transistors 21 and 22 cooperate to provide 
current mirror amplifier action. 
When switch 16 is opened, there is no longer a path 

from the positive terminal of battery 14 via load 17, 
switch 16 and terminal 12 to the collector electrode of 
transistor 22 for conducting the collector current of 
transistor 22. Sensing means 30 responds to this path 
being discontinued to render analog switch 40 non-con 
ductive. This interrupts the direct-coupled degenerative 
collector-to-base feedback connection for transistor 21. 
The base-emitter potentials of transistors 21 and 22 
collapse, and both transistors become non-conductive. 
Not only does current mirror amplifier 110 have no 
output current flow through the collector-to-emitter 
path of transistor 22, it has no input current flow 
through the collector-to-emitter path of transistor 21. 

Terminal 11 rises in potential to the potential on the 
positive terminal of battery 14 when current mirror 
Amplifier action is between transistors 21 and 22. This is 
advantageous in that, since the poling of potential 
across the analog switch 40 is always the same, a num 
ber of the simpler analog switch configurations are 
suitable for use in constructing current mirror amplifiers 
in accordance with the invention. The rise in potential 
at terminal 11 when current mirror amplifier action as 
between transistors 21 and 22 is discontinued, also 
speeds up the reactivation of this action when analog 
switch 40 is again rendered conductive. No time is re 
quired to charge up the stray collector capacitance of 
transistor 21 to bring it up to operating level, rather the 
high potential at terminal 11 at this time causes in 
creased drive to be applied to the base electrodes of 
transistors 21 and 22 to speed up their turn-on. It is, 
however, possible to replace the analog switch 40 with 
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a direct connection and instead install an analog switch 
40 in either connection 42 or 43. Such an analog switch 
will be called upon to conduct significantly larger cur 
rents than analog switch 40, however. Such an analog 
switch may exhibit a potential drop thereacross which 
interferes with accurate determination of current mirror 
amplifier input current by the potential drop across 
resistor 15, where this method is used to determine 
input current. An analog switch in connection 42 may 
raise the minimum potential required between terminals 
12 and 13. 
The connection of sensing means 30 is shown as being 

between terminals 12 and 13. If no analog switch is used 
in connection 42 and transistor 22 is a junction transis 
tor, however, the sensing means 30 may be connected 
between terminals 12 and 13 via the paralleled base 
emitter junctions of transistors 21 and 22, without fear 
of incurring an undesirable latch-out condition where 
current mirror amplifier action is not resumed when 
switch 16 is opened and subsequently closed. When 
transistor 22 is a junction transistor, the sensing means 
30 should be connected in parallel with the collector 
base junction of transistor 22 to avoid the undesirable 
latch-out condition. 
While FIG. 1 shows an analog switch 40-i.e., an 

electrical circuit selectively coupling an electric signal 
between two points responsive to an electric control 
signal from a sensing means 30-the interruption of 
input current flow by means of an electromechanical 
switch or a switch manually actuated together with 
switch 16 is also possible within the broader reach of the 
present invention. Also, switch 16, though shown as a 
simple S.P.S.T. switch may be part of a more complex 
manually actuated switch or may be replaced by an 
electromechanically actuated switch or by an analog 
switch within the broader reach of the present inven 
tion. 
FIG. 2 shows a current mirror amplifier 210 where 

the sensing means is connected between terminals 12 
and 13 via the paralleled base-emitter junctions of tran 
sistors 21 and 22. The sensing means is of the type 
which offers a relatively low conductance path parallel 
to that provided by the collector-base junction of tran 
sistor 22 and senses the current flow in the relatively 
low conductance path. This small diverted current is 
thus made a portion of the base currents required any 
way by transistors 21 and 22. Transistors 23 and 24 are 
complementary-conductivity types connected in a re 
generative latch circuit 25. 
With switch 16 open, there is no operating current 

available to cause the regenerative latch circuit 25 to be 
conductive. The emitter-base junction of transistor 26 is 
non-conductive for lack of emitter current. There is no 
means in this condition for forward-biasing the base 
emitter junction of transistor 21, so transistor 21 de 
mands no collector current. So, there is no input current 
drawn through resistor 15, and terminal 11 rises in po 
tential to the potential at the positive terminal of supply 
14. 
With the closing of switch 16, terminal 12 tends to be 

raised in potential toward the potential at the positive 
terminal of supply 14, forward biasing the emitter-base 
junction of transistor 23. The resultant collector current 
of transistor 23 is supplied to the base electrode of tran 
sistor 24 to cause an amplified collector current re 
sponse regeneratively applied to the base electrode of 
transistor 23 to increase its conduction further. Transis 
tor 27 is increasingly pulled into conduction by the 
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increasing emitter current of transistor 24. The increas 
ing emitter current of transistor 27 is apportioned be 
tween the base electrodes of transistors 21 and 22 to 
draw them into increasing conduction. 
The increasing collector current of transistor 21 

causes an increasing potential drop across resistor 15, 
decreasing the base potential of transistor 26. At the 
same time, the increasing current flows in the base-emit 
ter junctions of transistors 21, 22, 27 and 24 is increasing 
the emitter potential of transistor 26 to a potential offset 
three times that across a single junction. When the base 
potential of transistor 26 is only about two junction 
offset potentials more positive in potential than the 
negative terminal of supply 14, the base-emitter junc 
tion of transistor 26 becomes conductive, diverting the 
collector current of transistor 23 away from the base 
electrode of transistor 24 and curbing further growth of 
the collector currents of transistors 2 and 22. 

If switch 16 be re-opened, the lack of emitter current 
to transistor 23 will cause its conduction be be discon 
tinued and consequently the conduction of the other 
transistors 26 and 24, 27 and 21 and 22 is discontinued. 
Viewing the operation of current mirror amplifier 

210 as compared to the general inventive concept, the 
serial connection of the base-emitter junctions of tran 
sistors 26, 24 and 27 provides the analog switch 40. 
Regenerative latch 25 provides the sensing means 30 
sensing the current flow through itself, the base-emitter 
junction of transistor 27, and the parallelled base-emit 
ter junctions of transistors 21 and 22, which occurs 
when the switch 16 is closed. 
A number of variations of the current mirror ampli 

fier 210 of FIG. 2 occur to the skilled designer, some of 
which are set forth following. The emitter electrode of 
transistor 24 may be directly connected to the base 
electrodes of transistors 21 and 22, dispensing with 
transistor 27 altogether, which increases the current 
flow in transistors 23 and 24 somewhat. In high current 
designs, this will necessitate increasing the size of tran 
sistor 23, which is usually constructed with a lateral 
structure. 

Transistor 27, by reducing the current level in the 
latch circuit 25, reduces the emitter current necessary 
from transistor 26 to control current growth in ampli 
fier 210; this reduces the base current of transistor 26 
and its effect upon the current gain of amplifier 210. 
Transistor 27 may have its collector electrode con 
nected to the positive terminal of supply 14 to avoid the 
base currents of transistors 21 and 22 flowing in the 
output current and affecting the accuracy of the current 
gain of amplifier 210. 

Resistor 15 may be replaced by a constant current 
source as provided for, by example, from the collector 
electrode of a PNP transistor biased for providing con 
stant collector current to terminal 11. Emitter degenera 
tion resistors may connect the emitter electrodes of 
transistors 21 and 22 to common terminal 13. The con 
mon-collector amplifier action of transistor 27 in cou 
pling the emitter electrode of transistor 24 to both of the 
base electrodes of transistors 21 and 22 may be sup 
planted by the common-collector amplifier action of 
separate transistors. These separate transistors may, for 
example, be in Darlington connection with transistors 
21 and 22, respectively. A common-collector amplifier 
may buffer the output terminal 12 from the emitter 
electrode of transistor 23. A common-base amplifier 
may connect the collector electrode of transistor 22 to 
the output terminal 12 to form a cascode to raise the 
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output impedance of amplifier 210; and the base elec 
trode of the transistor in the common-base amplifier 
may be biased from one of the electrodes of transistor 
24, for example. 
As shown in FIG. 3, the FIG. 2 configuration can be 

adapted for use with the commonly used current mirror 
amplifier 310 wherein the direct-coupled collector-to 
base feedback connection of transistor 21 includes the 
base-emitter junction of transistor 22. In this configura 
tion, the proportionality between the collector currents 
of transistors 21 and 22 is maintained by means other 
than the transistors sharing equal base-emitter poten 
tials. Rather, transistors 21 and 28 share equal base-emit 
ter potentials, so their collector currents are accord 
ingly proportioned. The collector current of transistor 
28 plus the smaller base currents of transistors 21 and 28 
determine the emitter current of transistor 22, and the 
common-base amplifier action of transistor 22 deter 
mines its collector current. The use of the common-col 
lector amplifier, or emitter-follower, action of transistor 
22 in the collector-to-base feedback connection of tran 
sistor 21 does not affect this connection being com 
pleted or discontinued in response to switch 16 being 
respectively conductive or non-conductive. 
Where field-effect transistors as well as junction tran 

sistors are available, considerably simpler configura 
tions for implementing current mirror amplifier 110 
exist. In FIG. 4, for example, when switch 16 is opened, 
there is no means to supply current to flow through the 
drain-to-source path of N-channel field-effect transistor 
44 to the base electrodes of transistors 21 and 22, there 
being no appreciable current flow from the gate elec 
trode of a field-effect transistor to its other electrodes. 
Without base current supplied to it, transistor 21 is non 
conductive. Terminal 11 rises in potential maintaining a 
gate-to-source potential on transistor 44 to condition it 
for conduction when switch 16 is again closed. When 
switch 16 is closed, base current is again supplied to 
transistors 21 and 22 via the drain-to-source path of 
transistor 44 and current mirror amplifier action is re 
stored. Transistor 44 provides source-follower action in 
the restored direct-coupled degenerative collector-to 
base feedback connection of transistor 21. 

In FIG. 5, as a further example, when switch 16 is 
opened, potential cannot be sustained between terminals 
12 and 13. So, insufficient source-to-gate potential is 
available to N-channel field-effect transistor 45 to main 
tain it in conduction. This breaks the direct-coupled 
degenerative collector-to-base feedback connection of 
transistor 21 and causes it to cease demanding collector 
current. Closing of switch 16 provides sufficient gate 
to-source potential to transistor 45 to restore it to con 
duction to operate as a common-gate transistor ampli 
fier in the direct-coupled degenerative collector-to-base 
feedback connection of transistor 21. 

Transistors 21 and 22 in the FIGS. 4 or 5 configura 
tion may be replaced by N-channel field-effect transis 
tors with gate, source and drain connections like the 
base, emitter and collector connections, respectively, of 
the transistors 21 and 22. A resistive path may then be 
provided between the gate-to-gate connection of these 
field effect transistors and a potential close to or more 
negative than the potential at common terminal 13 to 
pull their gate electrodes down when switch 16 is open, 
so conduction in the transistor replacing transistor 21 
will cease. 
Each of the configurations described in the foregoing 

portion of the specification or shown in the Figures, 
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6 
may be constructed using transistors all of the opposite 
conductivity type to those described or shown. 
What is claimed is: 
1. In combination: 
a current mirror amplifier having an input current 

path between an input terminal and a common 
terminal, and an output current path between an 
output terminal and said common terminal; and 

means responsive to the cessation of current flow in 
said output current path for discontinuing the flow 
of current through said input current path. 

2. A combination as set forth in claim 1 wherein said 
means responsive to the cessation of current flow in said 
output current path for discontinuing the flow of cur 
rent through said input path includes means for sensing 
at least a portion of the potential appearing across said 
output current path and responding to that portion of 
the potential falling below a prescribed value to discon 
tinue the flow of current through said input current 
path. 

3. A current mirror amplifier comprising: 
input, output and common terminals; 
first and second transistors each having a first elec 

trode and each having a principal conduction path 
between second and third electrodes, the conduc 
tivity of which path is controlled by the potential 
between its first and second electrodes, the first 
electrodes of said first and said second transistors 
being connected to each other, the second elec 
trodes of said first and said second transistors being 
connected to said common terminal, and the third 
electrodes of said first and said second transistors 
being connected respectively to said input terminal 
and to said output terminal; 
degenerative feedback connection between the 
third and first electrodes of said first transistor; and 

means responsive to the cessation of current flow 
through the principal conduction path of said sec 
ond transistor for discontinuing said degenerative 
feedback connection. 

4. In a current mirror amplifier with 
a first and second transistors, each having a first 

electrode and each having a principal conduction 
path between second and third electrodes, the con 
ductivity of which path is controlled by the poten 
tial between its first and second electrodes, their 
second electrodes being connected to a common 
reference potential; 

b. a degenerative feedback connection between the 
third electrode of said first transistor and its first 
electrode for applying a potential between its sec 
ond and first electrodes to condition it to conduct 
input current applied to its principal conduction 
path; 

, means for applying the same potential to the first 
electrode of said second transistor as to the first 
electrode of said first transistor, for implementing 
an output current flow through the principal con 
duction path of said second transistor proportion 
ally responsive to any input current flow through 
the principal conduction path of said first transis 
tor; 

d. a load; and 
e. means for connecting and disconnecting said load 

to the principal conduction path of said second 
transistor to receive said output current; 

the improvement comprising: 



back connection. 

tive feedback connection together comprise: 
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f, an analog switch connected to control the flow of 
current in the principal conduction path of said 
first transistor; and 

g. means responsive to the connection of said load to 
render said analog switch conductive and respon- 5 
sive to the disconnection of said load to render said 
anaiog switch non-conductive. 

5. The improvement set forth in claim 4 wherein said 
analog switch is interposed in said degenerative feed- O 

6. In a current mirror amplifier with 
input, output and common terminals, said input and 
common terminals for receiving an input current; 

first and second transistors of a first conductivity 
type, each having a conduction path; 

a direct coupled degenerative feedback connection 
between the collector and base electrodes of said 
first transistor, for applying an emitter-to-base po 
tential to said first transistor responsive to said 
input current; 

means for applying an emitter-to-base potential to 
said second transistor similar to that applied to said 
first transistor, for causing the respective collector 
current of said first and said second transistors to be 
in substantially fixed proportion to each other, the 
improvement comprising: 

means responsive to the absence of output current 
flow through said output terminal for discontin 
uing said direct-coupled degenerative feedback 
connection. 

7. The improvement set forth in claim 6 wherein said 
direct coupled degenerative feedback connection be 
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tween the collector and base electrodes of said first 
transistor, said means for applying an emitter-to-base 
potential to said second transistor similar to that applied 
to said first transistor, and said means responsive to the 
absence of output current flow through said output 
terminal for interrupting said direct-coupled degenera 

35 

40 
third and fourth transistors of a second conductivity 

type and a fifth transistor of said first conductivity 
type, said second conductivity type being comple 
mentary to said first conductivity type, each of said 
third and fourth and fifth transistors having base 
and emitter and collector electrodes, the emitter 
electrode of said third transistor being connected 
to said output terminal, the collector electrodes of 
said third and said fifth transistors being connected 
respectively to the base electrode of said fifth tran- 50 
sistor and to the base electrode of said third transis 
tor, the emitter electrode of said fifth transistor 
being connected to the base electrodes of said first 
and said second transistors, the base electrode of 
said fourth transistor having the collector electrode 55 
of said first transistor having the collector elec 
trode of said first transistor connected thereto, the 
emitter electrode of said fourth transistor being 
connected to the base eiectrode of said fifth transis 
tor, and the collector electrode of said fourth tran 
sistor referred to said common terminal. 

8. The improvement set forth in claim 6 wherein said 
direct coupled degenerative feedback connection be 
tween the collector and base electrodes of said first 
transistor, said means for applying an emitter-to-base 65 
potential of said second transistor similar to that applied 
to said first transistor, and said means responsive to the 
absence of output current flow through said output 
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terminal for interrupting said direct-coupled degenera 
tive feedback connection together comprise: 

a third transistor being of the same conductivity type 
as said first and said second transistors, being a 
field-effect transistor, having a gate electrode to 
which the collector of the first transistor is con 
nected, having a source electrode connected to an 
interconnection between the base electrodes of said 
first and said second transistors, and having a drain 
electrode connected to said output terminal. 

9. In a current mirror amplifier with 
input, output and common terminals, 
first and second transistors having respective emitter 

electrodes connected to said common terminal, 
having respective collector electrodes respectively 
connected to said input terminal and to said output 
terminal, having respective base electrodes; 

a direct coupled degenerative feedback connection 
between the collector and base electrodes of said 
first transistor for applying an emitter-to-base po 
tential to said first transistor responsive to said 
input current; 

means for applying an emitter-to-base. potential to 
said second transistor similar to that applied to said 
first transistor, for causing the respective collector 
currents of said first and said second transistors to 
be in substantially fixed proportion to each other, 
the improvement comprising: 

means responsive to the absence of substantial poten 
tial appearing between said common and said out 
put terminals for discontinuing said direct-coupled 
degenerative feedback connection. 

10. The improvement set forth in claim 9 wherein said 
direct-coupled degenerative feedback connection be 
tween the collector and base electrodes of said first 
transistor, said means for applying an emitter-to-base 
potential to said first transistor similar to that applied to 
said first transistor, and said means responsive to the 
absence of substantial potential appearing between said 
common and said output terminals for interrupting said 
direct-coupled degenerative feedback connection to 
gether comprise: 

a third transistor being of the same conductivity type 
as said first and said second transistors, being a 
field-effect transistor, having a gate electrode to 
which said output terminal is connected, having a 
source electrode connected to an interconnection 
between the base electrodes of said first and said 
second transistors, and having a drain electrode to 
which the collector electrode of said first transistor 
is connected. 

11. A current mirror amplifier comprising: 
input, and output and common terminals; 
first and second and third transistors of a first conduc 

tivity type and a fourth transistor of a second con 
ductivity type complementary to said first conduc 
tivity type, each of said transistors having base and 
emitter and collector electrodes, the emitter elec 
trodes of said first and said second transistors each 
being connected to said common terminal, the 
collector electrodes of said first and said second 
transistors being connected respectively to said 
input terminal and to said output terminal; 

means connecting said third and said fourth transis 
tors in a regenerative latch circuit including the 
coupling of the collector electrode of each to the 
base electrode of the other; 
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means for coupling said output terminal to the emitter 
electrode of said fourth transistor; 

means for coupling the emitter electrode of said third 
transistor to the base electrodes of said first and 
said second transistors; and 

unilaterally conductive means connecting said first 
transistor collector electrode to said third transis 
tor base electrode and poled for conducting a por 
tion of the collector current of said first transistor. 

12. A current mirror amplifier as set forth in claim 11 
wherein said unilaterally conductive means comprises 
the base-emitter junction of a fifth common-collector 
amplifier transistor of said second conductivity type. 

13. A current mirror amplifier as set forth in claim 12 
wherein the common-collector amplifier action of at 
least one further transistor of said first conductivity 
type provides said means for coupling the emitter elec 
trode of said third transistor to the base electrodes of 
said first and said second transistor. 

14. A current mirror amplifier as set forth in claim 11 20 
wherein the common-collector amplifier action of at 
least one further transistor of said first conductivity 
type provides said means for coupling the emitter elec 
trode of said third transistor to the base electrodes of 
said first and said second transistors. 

S. A current mirror amplifier comprising: 
input, common and output terminals; 
first, second, third, fourth and fifth transistors, each 
having base and emitter and collector electrodes, 
said first and second and third and fourth transis- 30 
tors being of a first conductivity type and said fifth 
transistor being of a second conductivity type com 
plementary to said first conductivity type, the emit 
ter electrodes of said first and said second transis 
tors being connected to said common terminal, the 
collector electrodes of said first and third transis 
tors being connected respectively to said input 
terminal and to said output terminal, the collector 
electrode of said second transistor being connected 
to the emitter electrode of said third transistor, and 40 
the emitter electrode of said third transistor simi 
larly connected to the respective base electrodes of 
said first and said second transistors; 

means connecting said fourth and said fifth transistors 
in a regenerative latch circuit including the cou 
pling of the collector electrode of each to the base 
electrode of the other; 

means for coupling the output terminal to the emitter 
electrode of said fifth transistor; 

means for coupling the emitter electrode of said 
fourth transistor to the base electrode of said third 
transistor; and 

unilaterally conductive means connecting said first 
transistor collector electrode to said fourth transis 
tor base electrode and poled for conducting a por 
tion of the collector current of said first transistor. 

16. A current mirror amplifier as set forth in claim 15 
wherein said unilaterally conductive means comprises 
the base-emitter junction of a sixth common-collector 
amplifier transistor of said second conductivity type. 

17. A current mirror amplifier as set forth in claim 16 
wherein common-collector amplifier action of at least 
one further transistor of said first conductivity type 
provides said means for coupling the emitter electrode 
of said fourth transistor to the base electrode of said 
third transistor. 

18. A current mirror amplifier as set forth in claim 15 
wherein common-collector amplifier action of at least 
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one further transistor of said first conductivity type 
provides said means for coupling the emitter electrode 
of said fourth transistor to the base electrode of said 
third transistor. 

19. A current mirror amplifier comprising: 
input, output and common terminals; 
first and second junction transistors having respective 

collector electrodes respectively connected to said 
input and said output terminals, having respective 
emitter electrodes each connected to said common 
terminal, and having respective base electrodes; 
and 

a field-effect transistor having a gate electrode con 
nected to said input terminal and having a source 
to-drain path connecting the collector electrode of 
said second junction transistor to the base elec 
trodes of said first and said second junction transis 
tors. 

20. A current mirror amplifier comprising: 
input, output and common terminals; 
first and secondjunction transistors having respective 

collector electrodes respectively connected to said 
input and said output terminals, having respective 
emitter electrodes each connected to said common 
terminal; and having respective base electrodes; 
and 

a field-effect transistor having a gate electrode con 
nected to said output terminal and having a source 
to-drain path connecting the collector electrode of 
said first junction transistor to the base electrodes 
of said first and said second transistors. 

21. A current amplifier comprising: 
input, output and common terminals 
first and second transistors each having a respective first 

electrode and each having a respective principal con 
duction path between respective second and third 
electrodes, the conductivity of which path is controlled 
by the potential between its first and second electrodes, 
the second electrodes of said first and said second 
transistors being connected to said common terminal, 
and the third electrodes of said first and said second 
transistors being connected respectively to said input 
terminal and to said output terminal 

means for generating an electric control signal and 
analog switch means responsive to said electric control 

signal for providing a selective connection between 
said input terminal and a common connection of the 
first electrodes of said first and second transistors. 

22. A current amplifier as set forth in claim 21 wherein 
said analog switch means includes a third transistor of 
similar conductivity type to said first and second transis 
tors, and fourth and fifth transistors of opposite conductiy 
ity type, each of said third, fourth and fifth transistors 
having a respective first electrode and a respective principal 
conduction path between respective second and third elec 
trodes, the conductivity of which path is controlled by the 
potential between its first and second electrodes, the second 
and third electrodes of said third transistor being respec 
tively connected to said common connection of the first 
electrodes of said first and second transistors and to the 
first electrode of said fourth transistor, the second electrode 
of said fourth transistor having said control signal applied 
thereto, and the third electrode of said fourth transistor 
being connected to an interconnection between the first 
electrode of said third transistor and the second electrode of 
said fifth transistor, the first electrode of said fifth transis 
tor having said input terminal connected thereto, and the 
third electrode of said fifth transistor being connected to 
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condition said fifth transistor for operation as an emitter 
follower whenever said analog switch means provides said 
selective connection. 

23. A current amplifier as set forth in claim 21 wherein 
said analog switch means includes a third transistor being 
of similar conductivity type to said first and second transis 
tors, having a first electrode and having a principal conduc 
tion path between second and third electrodes, the conduc 
tivity of which path is controlled by the potential between its 
first and second electrodes, the first electrode of said third 
transistor having said input terminal connected thereto, the 
second electrode of said third transistor being connected to 
said common connection of the first electrodes of said first 
and second transistors, and the third electrode of said third 
transistor having said control signal applied thereto, 

24. A current amplifier as set forth in claim 21 wherein 
said analog switch means includes a third transistor which 
is of enhancement-mode field effect type and of a conduc 
tivity type similar to that of said first and second transis 
tors, has a gate electrode to which said input terminal is 
connected, has a source electrode connected to said con 
mon connection of the first electrodes of said first and 
second transistors, and has a drain electrode to which said 
control signal is applied 

25. A current amplifier as set forth in claim 21 wherein 
said analog switch means includes a third transistor which 
is of field effect type, has a drain electrode to which said 
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input terminal is connected, has a source electrode con 
nected to said common connection of the first electrodes of 
said first and second transistors, and has a gate electrode to 
which said control signal is applied. 

26. A current amplifier comprising 
input, output, and common terminals, 
first and second transistors of the same conductivity type, 

each having a respective first electrode and having a 
respective principal conduction path between respec 
tive second and third electrodes thereof, the conductiv 
ity of which path is controlled by the potential between 
its first and second electrodes, the second electrode of 
said first transistor being connected to said common 
terminal, the second electrode of said second transis 
tor being connected to the first electrode of said first 
transistor, and the third electrodes of said first and 
second transistors being respectively connected to said 
input terminal and to said output terminal 

resistive means connecting the second electrode of said 
second transistor to said common terminal 

means for generating a control signal and 
analog switch means responsive to said electric control 

signal for providing a selective connection between 
said input terminal and the first electrode of said 
second transistor. 


