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(57) ABSTRACT 

Abipolar comparator With an asymmetric differential ampli 
?er stage is described. The comparator has tWo transistors, 
and the control electrodes of Which are short circuited to one 
another. The tWo transistors have load paths that are con 
nected in series in each case With one current source betWeen 
one input terminal and a supply terminal. An output terminal 
is connected to the second current source and to a load 
electrode of the second transistor, at Which output terminal 
an output signal can be picked up. A third transistor is 
provided With a load path disposed in parallel With the load 
path of the ?rst transistor. The ?rst current source generates 
a ?rst operating current being a multiple of the second 
operating current generated by the second current source and 
the multiple corresponds to an effective area ratio of the ?rst 
and third transistor With respect to the second transistor. 
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BIPOLAR COMPARATOR 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The invention relates to a bipolar comparator con 
taining an asymmetric differential ampli?er stage. 

[0002] Comparators are circuit con?gurations, Which have 
been generally knoWn for a long time so only the basic 
con?guration and the operation of such a comparator Will be 
discussed in the text, Which folloWs. 

[0003] Comparators are generally used for detecting a 
voltage referred to as a reference potential. As soon as the 
voltage to be detected eXceeds a predetermined value, the 
so-called threshold value, a signal can be picked up at the 
output of the comparator, Which indicates that the threshold 
value, Which for eXample, can be the reference voltage, is 
exceeded. If, in contrast, the threshold value is not reached 
by the input voltage at the comparator, the output of the 
comparator outputs an output signal Which also unambigu 
ously signals a falling short of the threshold value. In the 
case of a comparator having an asymmetric output, tWo 
inputs and a single output are provided. At the output 
terminal, tWo different voltage levels can be picked up 
depending on Whether the input voltage applied to the input 
terminals is greater than or less than the reference voltage. 

[0004] Astandard version of a bipolar comparator exhibits 
a differential ampli?er at its input, Which has tWo bipolar 
transistors, the load paths of Which are connected to input 
terminals for applying an input voltage at an emitter end. 
The comparator typically has an offset AVbe, Vbe being a 
voltage betWeen a base and an emitter of the bipolar differ 
ential ampli?er transistors. 

[0005] The problem With such bipolar comparator circuits 
is the fact that at the collector terminals, leakage currents 
?oW, Which can change an amount of an offset AVbe in an 
unde?ned manner. The offset AVbe caused by the leakage 
currents is changed in a de?ned manner even if the leakage 
currents occurring in the tWo bipolar transistors are identical 
per unit area of the collector, that is to say there is optimum 
matching. HoWever, the change in offset leads to a more or 
less great impairment of the accuracy of the comparator and 
can result in an operational failure of the comparator in the 
eXtreme case. 

[0006] In conventional comparator con?gurations, there 
fore, it is attempted to avoid the leakage currents at the 
collectors as much as possible or at least to reduce them, as 
a result of Which, naturally, a compromise must be made in 
accuracy and thus also in operability of the comparator 
con?guration. It is particularly in the case of very high 
temperatures, for eXample Within a range of more than 150° 
C. and/or a not inconsiderable injection of minority charge 
carriers into the semiconductor substrate, also called reverse 
current in the case of poWer semiconductors, that avoiding 
the leakage current is possible only to a certain eXtent or not 
at all. For this reason, it has hitherto been possible to use 
conventional bipolar comparator con?gurations based on 
avoiding leakage currents only to a restricted eXtent under 
the conditions described. HoWever, there is a requirement to 
use eXisting comparator con?gurations even at higher oper 
ating temperatures and minority charge carrier injections. 
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SUMMARY OF THE INVENTION 

[0007] It is accordingly an object of the invention to 
provide a bipolar comparator Which overcomes the above 
mentioned disadvantages of the prior art devices of this 
general type, Which remains largely unaffected in its oper 
ability and accuracy even With high collector leakage cur 
rents. 

[0008] With the foregoing and other objects in vieW there 
is provided, in accordance With the invention, a bipolar 
comparator With an asymmetric differential ampli?er stage. 
The comparator contains current sources including a ?rst 
current source and a second current source each having an 

output and input terminals including a ?rst input terminal for 
receiving a ?rst input potential and a second input terminal 
for receiving a second input potential. Transistors, including 
a ?rst transistor and a second transistor each having a control 
electrode short-circuited to one another, a load electrode, 
and a load path, are provided. The load path of the ?rst 
transistor is disposed in series betWeen the ?rst current 
source and the ?rst input terminal. The load path of the 
second transistor is disposed in series betWeen the second 
current source and the second input terminal. A supply 
terminal for receiving a supply potential is connected to the 
current sources. An output terminal is connected betWeen 
the second current source and the load electrode of the 
second transistor. An output signal is available for picked up 
at the output terminal. A third transistor is provided and has 
a load path disposed in parallel With the load path of the ?rst 
transistor. The ?rst transistor is connected as a diode result 
ing in a diode-connected ?rst transistor. The ?rst current 
source generates a ?rst operating current being a multiple of 
a second operating current generated by the second current 
source and the multiple corresponds to an effective area ratio 
of the ?rst and the third transistor With respect to the second 
transistor. 

[0009] By connecting the additional transistor in parallel 
With a transistor of the differential ampli?er stage and by a 
suitable choice of area ratios and of the currents, it becomes 
possible for the in?uence of the collector leakage currents on 
the accuracy of the offset voltage to be eliminated. The offset 
voltage is then largely leakage-current-independent over 
Wide ranges of the operating current even With increasing 
temperature and has a de?ned temperature dependence that 
can be compensated for, for eXample, by a shunt resistor or 
similar circuit device. The essential prerequisite for this is, 
hoWever, very good matching of the tWo transistors of the 
differential ampli?er stage and of the additional transistor. 
The transistor added additionally Which is also called a 
dummy transistor in the teXt Which folloWs is thus only used 
for eliminating the leakage-current-dependence of the offset 
voltage. HoWever, the dummy transistor has no in?uence 
Whatever on the actual operation of the comparator. 

[0010] It is essential for the operation of the comparator 
con?guration according to the invention that the sum of 
effective or normaliZed collector areas of the diode-con 
nected transistor and of the dummy transistor connected in 
parallel thereWith is a multiple of the effective or normaliZed 
collector area of the respective other transistor of the dif 
ferential ampli?er stage. By effective (or normaliZed) col 
lector area, the (normalized) boundary area betWeen the 
collector and substrate is meant. The multiple also corre 
sponds to the ratio of the operating currents of the tWo 
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current sources. As already mentioned, the ratio of the 
currents provided by the tWo current sources should very 
precisely correspond to the effective collector area ratios. 
The effective collector area ratios are obtained from the 
corresponding area ratios of the ?rst transistor and the 
dummy transistor divided by the collector area of the second 
transistor. 

[0011] In a very advantageous embodiment of the inven 
tion, a correction circuit is provided Which essentially con 
tains tWo current balancing circuits. The outputs of the 
current balancing circuits are connected to in each case one 
of the current sources so that a correction current can be 

superimposed on the operating current generated by the 
respective current sources. In the case Where at least one 
leakage current exceeds the operating current of the respec 
tive current source, it is just this operating current on Which 
a correction current is superimposed in such a manner that 
the sum of the currents is greater in every case than the 
corresponding leakage current. This makes it possible to 
ensure that the current through the load path of the differ 
ential ampli?er transistors is greater in every case than the 
corresponding leakage current. Thus, no unWanted and 
abrupt rise in offset voltage can occur. By the correction 
circuit, the operating current supplied to the tWo transistors 
of the differential ampli?er stage can be dynamically 
adapted. 

[0012] In a particularly advantageous embodiment, the 
tWo current balancing circuits of the correction circuit have 
in each case a single common input branch. In the input 
branch, a measuring transistor is advantageously disposed 
Which measures the respective leakage current of the com 
parator con?guration. The measuring transistor is only used 
as a sensor and typically does not need to match the area 
ratios of the transistors of the differential ampli?er stage and 
of the dummy transistor. 

[0013] In an advantageous embodiment, the measuring 
transistor has a greater collector area than the transistors of 
the differential ampli?er stage. This ensures that the leakage 
current of the measuring transistor is alWays greater than the 
corresponding leakage current of the differential ampli?er 
transistors and of the dummy transistor. 

[0014] The current sources of the comparator are advan 
tageously constructed as ideal current sources. Typically, 
hoWever, the current sources are constructed as ?eld-effect 
controlled transistors, particularly as MOSFETs. As an alter 
native, an embodiment of the current sources as resistors 
Would also be conceivable. 

[0015] The differential input signal, Which is coupled into 
the input terminals can be picked up in a very simple 
manner, for example, across a shunt resistor connected to an 
input terminal. The other input terminal in each case could 
then be connected, for example, to the potential of a refer 
ence ground. 

[0016] The transistors of the differential ampli?er stage 
and/or of the dummy transistor and/or of the measuring 
transistor are typically constructed as bipolar transistors. 
The transistors of the correction circuit and/or of the current 
sources could also be implemented in a bipolar manner. 
HoWever, any other embodiment of these elements Would 
also be conceivable. The transistors of the current balancing 
con?gurations, for example, can be constructed as MOS 
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FETs equivalent to the transistors of the current sources. 
HoWever, the current source transistors and the transistors of 
the current balancing con?gurations can also be constructed 
in another manner, for example by junction FET transistors, 
thyristors, IGBTs or the like 

[0017] In one embodiment, the ?rst transistor and/or the 
second transistor of the differential ampli?er stage are 
integrated in a semiconductor body, the transistors are 
implemented by connecting the load paths of a multiplicity 
of ?rst and second single transistors in parallel. The best 
possible matching of the tWo transistors of the differential 
ampli?er stage can be achieved in this case, for example, by 
so-called crossing out of the transistors in the layout. By 
crossing out it is meant that the respective transistors have 
the same center point or center of gravity in the layout. It is 
particularly in the implementation of the transistors via a 
parallel connection of a multiplicity of single transistors that 
this can be achieved in that the center point of the individual 
transistors, Which form the ?rst and third transistor coincides 
With the center point of the individual transistors for the 
second transistor. 

[0018] It is particularly advantageous if the multiple or, 
respectively, the area ratio of the ?rst and third transistor 
With respect to the second transistor is equal or approxi 
mately equal to tWo. With n=2 and at room temperature, the 
offset is about 18 mV. In the case of a square, rectangular, 
strip-shaped or similar layout of the transistor areas, the 
three transistors—i.e. the transistors of the differential 
ampli?er stage and the dummy transistor—can be disposed 
here in a very simple manner next to one another, the second 
transistor being disposed betWeen the other tWo. The ?rst 
and third transistor thus indicate the center point of the 
second transistor in this case. Transistors With round, oval, 
hexagonal, triangular layouts Would also be conceivable. In 
this case, the correspondingly best-suited transistor layouts 
could be selected according to the desired offset. 

[0019] In accordance With an added feature of the inven 
tion, the effective area ratio is equal to a sum of effective 
collector areas of the ?rst and the third transistor divided by 
an effective collector area of the second transistor. 

[0020] In accordance With an additional feature of the 
invention, a correction circuit is provided and has a ?rst 
output connected to the output of the ?rst current source and 
a second output connected to the output of the second 
current source. In a case Where a leakage current at one of 

the ?rst and the second transistor exceeds the ?rst operating 
current or the second operating current, respectively, the 
correction circuit dynamically superimposes a correction 
current on one of the ?rst and the second operating current 
in such a manner that a resultant current is greater than the 
leakage current. 

[0021] In accordance With another feature of the inven 
tion, the correction circuit has tWo current balancing circuits 
including a ?rst current balancing circuit and a second 
current balancing circuit. The tWo current balancing circuits 
have a common input branch and in each case one output 
branch. A transmission ratio of the ?rst current balancing 
circuit is inversely proportional to the effective collector 
area of the ?rst and of the third transistor. A transmission 
ratio of the second current balancing circuit is inversely 
proportional to the effective collector area of the second 
transistor. 
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[0022] In accordance With a further feature of the inven 
tion, the correction circuit has a measuring transistor With a 
load current path disposed in the common input branch of 
the tWo current balancing circuits. 

[0023] In accordance With a further added feature of the 
invention, the measuring transistor has an effective collector 
area that is greater than the effective collector area of the ?rst 
transistor, the effective collector area of the second transis 
tor, and/or the effective collector area of the third transistor. 

[0024] In accordance With a further additional feature of 
the invention, at least one of the current sources is con 
structed from a transistor, including MOSFETs. Alterna 
tively, at least one of the current sources is constructed as a 
resistor. 

[0025] In accordance With another feature of the inven 
tion, a shunt resistor is connected to the second input 
terminal and across Which an input voltage can be picked 
off. 

[0026] In another alternative of the invention, a semicon 
ductor body is provided and the ?rst transistor, the second 
transistor, and/or the third transistor is integrated in the 
semiconductor body. Each of the ?rst, the second and the 
third transistor is formed of three individual transistors 
having load current paths connected in parallel With each 
other. The three individual transistors include a ?rst indi 
vidual transistor, a second individual transistor and a third 
individual transistor. The ?rst and the third individual tran 
sistor of the ?rst and the third transistor and the second 
individual transistor of the second transistor are disposed in 
such a manner that a center point resulting from the ?rst and 
the third individual transistor is equal to a center point of the 
second individual transistor in a layout of the semiconductor 
body. 
[0027] In accordance With a concomitant feature of the 
invention, the multiple is tWo. 

[0028] Other features Which are considered as character 
istic for the invention are set forth in the appended claims. 

[0029] Although the invention is illustrated and described 
herein as embodied in a bipolar comparator, it is neverthe 
less not intended to be limited to the details shoWn, since 
various modi?cations and structural changes may be made 
therein Without departing from the spirit of the invention and 
Within the scope and range of equivalents of the claims. 

[0030] The construction and method of operation of the 
invention, hoWever, together With additional objects and 
advantages thereof Will be best understood from the folloW 
ing description of speci?c embodiments When read in con 
nection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] FIG. 1 is a circuit diagram of a bipolar comparator 
according to the prior art; 

[0032] FIG. 2 is a circuit diagram of a ?rst exemplary 
embodiment of the bipolar comparator according to the 
invention; 
[0033] FIG. 3 is a graph of a voltage-current diagram, 
Which represents a difference betWeen the bipolar compara 
tor (B) of the invention and the conventional bipolar com 
parator (A); 
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[0034] FIG. 4 is a circuit diagram of a second eXemplary 
embodiment of the bipolar comparator according to the 
invention; 

[0035] FIG. 5 is a circuit diagram of a third exemplary 
embodiment of the bipolar comparator according to the 
invention; and 

[0036] FIG. 6 is a block diagram of an advantageous 
layout of transistors T1 to T4 from FIG. 5. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0037] In all the ?gures of the draWing, sub-features and 
integral parts that correspond to one another bear the same 
reference symbol in each case. Referring noW to the ?gures 
of the draWing in detail and ?rst, particularly, to FIG. 1 
thereof, there is shoWn a circuit diagram of a knoWn 
asymmetric comparator of bipolar construction. In FIG. 1, 
1 designates a differential ampli?er stage of the comparator. 
The differential ampli?er stage 1 has tWo bipolar transistors 
T1, T2 Which are short circuited to one another via their base 
electrodes. The tWo transistors T1, T2 are in each case 
disposed betWeen an input terminal 3, 4 and a supply 
terminal 5 via their load paths, that is to say via their 
collector-emitter paths. In each case, an input potential Vinl, 
Vin2 is present at the input terminals 3, 4 so that an input 
voltage Vin can be applied to the differential ampli?er stage 
1 via the input terminals 3, 4. A supply potential Vdd is 
present at the supply terminal 5. The tWo transistors T1, T2 
thus form an ampli?er stage. 

[0038] A current source 6, 7 Which provides an operating 
current Ib is in each case connected in series betWeen 
collector electrodes of the transistors T1, T2 and the supply 
terminal 5. The ?rst transistor t1 Which is diode-connected 
has a normaliZed collector area ET1=1. The second bipolar 
transistor T2 has a normaliZed collector area ET2=n. A tap 
betWeen the second current source 7 and the second tran 
sistor T2 is connected to an output terminal 8 of the 
differential ampli?er stage 1 at Which an output potential 
Vout can be picked up. The output terminal 8 thus forms a 
current output, Which acts in opposition to the current source 
7. The comparator con?guration typically acts as a voltage 
controlled current source, Which provides a single current 
signal at its output 8 When a differential input signal is 
coupled in. 

[0039] FIG. 1 thus shoWs a general embodiment of the 
bipolar asymmetric comparator With an offset AVbe, AVbe 
being an offset of the input voltage at a sWitching point. It 
is advantageously possible to set the offset AVbe here via the 
ratio of the collector areas ET1, ET2 and the currents Ib 
Without needing a reference voltage for this purpose. 

[0040] In the case of non-ideal transistors T1, T2 of the 
differential ampli?er stage 1, leakage currents Ileak typically 
occur Which change the amount of the offset AVbe in an 
unde?ned manner even if the leakage currents Ileak per unit 
area ET1, ET2 of the collector are identical in both transis 
tors T1, T2. This is called optimum matching. Optimum 
matching occurs When the ef?ciency or current gain E1, E2 
of a parasitic bipolar transistor is the same in both transistors 
T1, T2, that is to say if: 
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[0041] When a bipolar transistor is integrated in a semi 
conductor body, an unwanted lateral bipolar transistor is 
frequently produced by leakage currents laterally penetrat 
ing into the semiconductor body. As already mentioned 
initially, the leakage currents are due to thermal conditions 
and/or are generated by injection of charge carriers into the 
substrate. 

[0042] The offset AVbe is then obtained as folloWs: 

1b — Elllmk (2) 
kT 

AVbe : — ln 

4 

[0043] Where k is the BolZmann constant, T is the tem 
perature and q is an elementary charge. In the case of 
optimum matching, that is to say in the case of E1=E2, the 
folloWing holds true: 

"(1b — 151115.11.) (3) 

[0044] Equation (3) shoWs that the offset AVbe is depen 
dent on the leakage current even With optimum matching. 
The change in the offset AVbe, especially at high tempera 
tures or due to parasitic components, leads to a severe 
impairment of the accuracy and can lead to an operating 
failure of the comparator con?guration in the extreme case. 

[0045] FIG. 2 shoWs a comparator according to the inven 
tion, Which has an additional transistor T3 compared With 
the prior art comparator shoWn in FIG. 1. A load current 
path of the third transistor T3 is disposed betWeen a load 
output of the ?rst transistor and a reference potential GND 
so that the collector electrodes of the tWo transistors T1, T3 
are short-circuited to one another. A base electrode of the 
third transistor is also connected to the reference potential 
GND. The ?rst current source 6 supplies n times the 
operating current lb of the second current source 7. The ?rst 
and second transistor T1, T2 in each case have a normaliZed 
collector area ET1=ET2=1 Whereas the third, so-called 
dummy transistor T3 has a normaliZed collector area ET3= 
n-1. A sum of the collector areas of the ?rst and third 
transistor T1, T3 is thus ET1+ET3=n. With a current ratio n, 
the folloWing relation is thus obtained for the offset AVbe: 

nIb — nEIIlEak (4) 

1 _ kT 1 

1b - E21,,“ _ I ”” 

kT 
AVbe : — ln 

4 

[0046] Equation (4) shoWs that the in?uence of the leak 
age currents on the accuracy of the offset voltage AVbe is 
eliminated by inserting the dummy transistor T3 and by 
suitably changing the collector areas of the transistors T1, 
T2, T3. The offset AVbe can thus be adjusted in a de?ned 
manner. The prerequisite for this is again good matching, 
that is to say E1=E2. This can be achieved, for eXample, by 
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the center point of the tWo transistors T1, T3 in the layout of 
the circuit con?guration coinciding With the center point of 
the transistor T2 and/or suitably choosing the corresponding 
emitter areas. 

[0047] The leakage currents are in each case indicated by 
dashed arroWs in FIGS. 1 and 2. 

[0048] FIG. 3 shoWs in a voltage-current diagram, the 
variation of the offset voltage AVbe as a function of the 
leakage current lleak. The curve designated by (A) here 
shoWs the signal variation of the knoWn comparator con 
?guration corresponding to FIG. 1 and the curve designated 
by (B) shoWs the signal variation With a circuit con?guration 
according to the invention corresponding to FIG. 2. It is 
found that the offset AVbe is constant over Wide ranges of 
the leakage current Ileak With the comparator con?guration 
according to the invention Whereas the offset AVbe increases 
in undesirable manner With increasing leakage current Ileak 
for a comparator circuit according to the prior art (see curve 
(A)) 
[0049] If the leakage currents in the comparator con?gu 
ration corresponding to FIG. 2 eXceed the value of the 
operating current Ib, there Will be a sudden increase in the 
offset voltage AVbe. The value of the operating current is 
speci?ed by Ib=20 pA in FIG. 3. In a comparator circuit 
according to FIG. 2 (curve B), the offset voltage AVbe 
abruptly increases toWard in?nity With a leakage current 
lleakilb Which is equal to an operating failure of the 
comparator con?guration. 

[0050] To avoid this, the comparator con?guration can be 
statically adapted in such a manner that the comparator is 
made resistant against leakage currents in the area of the 
operating current Ib. This can be done, for eXample, by a 
discreet, that is to say incremental increase in the operating 
current that, hoWever, requires very elaborate circuitry. 
Another more advantageous possibility Will be described 
With reference to FIG. 4 in the teXt that folloWs. 

[0051] The comparator con?guration according to FIG. 4 
differs from the comparator con?guration according to FIG. 
2 by a correction circuit 10. The correction circuit 10 has tWo 
current balancing circuits 11, 12 With transmission ratios 1:n 
and 1:1, respectively. The current balancing circuits 11, 12 
in each case have a common diode-connected transistor 13 
in an input branch 14. The current balancing circuits 11, 12 
also have tWo transistors 15, 16, Which are disposed in 
parallel via their gate-source paths in tWo separate output 
branches 17, 18. In the input branch 14, Which is disposed 
betWeen the supply terminal 5 and the connection for the 
reference potential GND, a load current path of a fourth 
transistor T4 is disposed. The reference potential GND is 
applied to a base electrode of the fourth transistor T4. 

[0052] The ?rst output branch 17 With the ?rst transistor 
15 is connected to a node 19, Which is disposed betWeen the 
?rst current source 6 and the ?rst transistor T1. The output 
branch 18 of the second current balancing circuit 12 is 
connected to a node 20 situated betWeen the second current 
source 7 and the second transistor T2. The correction circuit 
10 measures a respective leakage current via the fourth 
transistor T4 constructed as a measuring transistor and in 
each case generates a correction current IC1, IC2 Which is 
supplied to the respective branches of the differential ampli 
?er stage 1 via the tWo output branches 17, 18. This ensures 
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that the manner of functioning and the operation of the 
comparator con?guration is ensured even With leakage cur 
rents Which are higher than the operating currents Ib, that is 
to say that the offset AVbe is constant even With high 
leakage currents. It is thus possible to increase the operating 
currents Ib, nIb dynamically via the correction circuit 10 as 
a result of Which the static current consumption can be kept 
as loW as possible. 

[0053] FIG. 5 shoWs a detailed exemplary embodiment of 
the comparator con?guration according to FIG. 4. In FIG. 
5, the transistors T1, T2, T3 in each case have a normaliZed 
collector area ET1=ET2=ET3=1. The current sources 6, 7 
are constructed here as MOSFETs. A bias potential Vbias 
can be applied to gate electrodes of the MOSFETs 6, 7 Which 
are short circuited to one another. The current sources 6, 7 
constructed as MOSFETs are con?gured in such a manner 
that the ?rst MOSFET 6 supplies tWice the operating current 
lb of the second MOSFET 7. In FIG. 5, an input current Iin, 
and thus a voltage drop Vin across a shunt resistor 21, is used 
as an input signal Which is to be compared With the offset 
voltage AVbe of the comparator and is coupled into the 
second input terminal 4 of the differential ampli?er stage 1 
for this purpose. The potential of the reference ground GND 
is applied to the ?rst input terminal 3 in FIG. 5. 

[0054] FIG. 5 shoWs an exemplary embodiment in BCT 
technology in Which the principle of the dynamic increase in 
the operating current by the correction circuit 10 is shoWn. 
The measuring transistor T4 is only used as a sensor for 
increasing the bias current in this case and does not need to 
be adapted to the respective transistors T1, T2, T3 With 
respect to the collector area ratios. In the exemplary embodi 
ment according to FIG. 5, hoWever, the measuring transistor 
T4 has tWice the normaliZed collector area ET4=2 compared 
With transistors T1, T2, T3. The larger collector area ET4 of 
the measuring transistor T4 ensures that its collector leakage 
current Will alWays be greater than the corresponding col 
lector leakage current of transistors T1, T2, T3. 

[0055] FIG. 6 shoWs in a greatly simpli?ed layout, an 
advantageous exemplary embodiment of the transistors T1 
to T4 for n=2 according to FIG. 5, i.e. for an offset AVbezlS 
mV (room temperature). The transistors T1 to T4 have an 
essentially rectangular layout in this case disposed in a 
semiconductor body 100. The second transistor T2 is advan 
tageously disposed exactly betWeen transistor T1 and T3 
Which leads to a particularly good match due to the coinci 
dence of the corresponding center points of T1+T3 and T2. 
The fourth transistor T4 can be disposed in a more or less 
arbitrary manner. As in the present example, it is advanta 
geous if the transistor T4 has a greater area ET4 than the 
remaining transistors T1 to T3. 

[0056] The invention is not exclusively restricted to the 
exemplary embodiments of FIGS. 2, 4 and 5. Instead, a 
multiplicity of neW circuit variants can be speci?ed there, for 
example by exchanging the conductivity types n for p. 

[0057] In summary, it can be noted that, due to the 
insertion of an additional dummy transistor and a suitable 
choice of the collector area ratios, a comparator con?gura 
tion With de?ned offset can also be speci?ed for high leakage 
currents or increasing temperature in a simple but neverthe 
less very effective manner. 

[0058] The present invention has been explained by the 
present description in such a manner in order to explain the 
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principle of the invention and its practical application in the 
best possible Way. Naturally, the present invention can be 
implemented in a suitable manner in many different embodi 
ments and versions Within the context of expert action and 
knoWledge. 

I claim: 
1. A bipolar comparator With an asymmetric differential 

ampli?er stage, comprising: 

current sources including a ?rst current source and a 

second current source each having an output; 

input terminals including a ?rst input terminal for receiv 
ing a ?rst input potential and a second input terminal 
for receiving a second input potential; 

transistors, including a ?rst transistor and a second tran 
sistor each having a control electrode short circuited to 
one another, a load electrode, and a load path, said load 
path of said ?rst transistor disposed in series betWeen 
said ?rst current source and said ?rst input terminal, 
said load path of said second transistor disposed in 
series betWeen said second current source and said 
second input terminal; 

a supply terminal for receiving a supply potential and 
connected to said current sources; 

an output terminal connected betWeen said second current 
source and said load electrode of said second transistor, 
an output signal being available for picked up at said 
output terminal; and 

a third transistor having a load path disposed in parallel 
With said load path of said ?rst transistor, said ?rst 
transistor connected as a diode resulting in a diode 
connected ?rst transistor; 

said ?rst current source generating a ?rst operating cur 
rent being a multiple of a second operating current 
generated by said second current source and the mul 
tiple corresponds to an effective area ratio of said ?rst 
and said third transistor With respect to said second 
transistor. 

2. The comparator according to claim 1, Wherein the 
effective area ratio is equal to a sum of effective collector 
areas of said ?rst and said third transistor divided by an 
effective collector area of said second transistor. 

3. The comparator according to claim 2, including a 
correction circuit having a ?rst output connected to said 
output of said ?rst current source and a second output 
connected to said output of said second current source and, 
in a case Where a leakage current at one of said ?rst and said 
second transistor exceeds the ?rst operating current or the 
second operating current, respectively, said correction cir 
cuit dynamically superimposes a correction current on one 
of the ?rst and the second operating current in such a manner 
that a resultant current is greater than the leakage current. 

4. The comparator according to claim 3, Wherein said 
correction circuit has tWo current balancing circuits includ 
ing a ?rst current balancing circuit and a second current 
balancing circuit, said tWo current balancing circuits having 
a common input branch and in each case one output branch, 
a transmission ratio of said ?rst current balancing circuit 
being inversely proportional to the effective collector area of 
said ?rst and of said third transistor, and a transmission ratio 
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of said second current balancing circuit being inversely 
proportional to the effective collector area of said second 
transistor. 

5. The cornparator according to claim 4, Wherein said 
correction circuit has a measuring transistor With a load 
current path disposed in said common input branch of said 
tWo current balancing circuits. 

6. The cornparator according to claim 5, Wherein said 
rneasuring transistor has an effective collector area that is 
greater than at least one of the effective collector area of said 
?rst transistor, the effective collector area of said second 
transistor, and the effective collector area of said third 
transistor. 

7. The cornparator according to claim 1, Wherein at least 
one of said current sources is constructed from a transistor, 
including MOSFETs. 

8. The cornparator according to claim 1, Wherein at least 
one of said current sources is constructed as a resistor. 

9. The cornparator according to claim 1, including a shunt 
resistor connected to said second input terminal and across 
Which an input voltage can be picked off. 

10. The cornparator according to claim 1, including a 
semiconductor body, and at least one of said ?rst transistor, 
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said second transistor, and said third transistor is integrated 
in said semiconductor body, each of said ?rst, said second 
and said third transistor is formed of three individual tran 
sistors having load current paths connected in parallel With 
each other. 

11. The cornparator according to claim 10, Wherein: 

said three individual transistors include a ?rst individual 
transistor, a second individual transistor and a third 
individual transistor; 

said ?rst and said third individual transistor of said ?rst 
and said third transistor and said second individual 
transistor of said second transistor are disposed in such 
a manner that a center point resulting from said ?rst and 
said third individual transistor is equal to a center point 
of said second individual transistor in a layout of said 
semiconductor body. 

12. The cornparator according to claim 1, Wherein the 
multiple is tWo. 


