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input characteristic of each comparator, the current flowing through each
resistor does not become even (1) Field of the Invention
and the linearity of the comparison voltages will, therefore, be damaged.
This causes the worsened lin- The present invention relates to a circuit
for com-   5   earity of the above-described relationship input/out-
pensating the non-linearity of an input/output charac-  put characteristic
of the A/D converter and provides a teristic of a parallel comparison type
analog-to-digtal  source of errors in the output digital indication.
converter (hereinafter simply referred to as A/D con-  Consequently, it
becomes necessary to compen- verter).
sate forthe linearity by additionally supplying an aux- 10  iliary current
to the conncecting point corresponding (2) Background of the Art
to an amount of the current which has flowed into the comparator group. The
linearity compensating circuit In A/D converter, of the before mentioned
type,  serves as such a compensation as described above. the input/output
characteristic is often damaged due   As the number of output terminals of
the linearity to a current flow through each comparator from a re-  15
compensation circuit connected to the resistor chain sistor chain for
generating and outputting each com-  becomes increased, the compensation
described parison voltage to be compared with an input analog  above
becomes more perfect. voltage.
If the number of output terminals from the com- Before explaining the
linearity of the Input/output  pensation circuit is 255 which Is one less
than the characteristic in the AID converter, the construction of  20
numberof resistors in the resistor chain of an 8-bitA/D the A/D converter
will briefly be described.       converter for generating 256 comparison
reference An N-bit A/D converter generally includes paral-  voltages and an
amountof current by which each con- lel-connected comparators
(acomparatorgroup) hav-  necting point flows into the corresponding
compara- ing a number of [err]-1, series-connected resistors (a  tor is
replenished so as to compensate for the current chain of resistors) having
a number of 2N and equal  25  flowing through each corresponding
comparator, a resistance values for dividing a reference voltage (for  most
prefect linearity will be achieved. example,-2V) into comparison reference
voltages        However, in this case, the construction of the having a
number of [err]-1 and whose voltage values   whole linearity compensation
circuit becomes com- are mutually andsequentially different, each compar-
plex and the construction of the A/D converter be- ison voltage being
supplied to the corresponding   30  comes accordingly large-sized. In
addition, a power comparator and each comparator comparing the cor-
consumption of the whole A/D converter becomes fi- responding comparison
voltage with an input analog  nally increased. voltage [err] fordetermining
any one of the comparison   One of improved linearity compensation circuits
voltages which Is nearest to the input voltage [err], and  applied to the
A/D converter has already been an- an encoder for encoding the comparison
result to de-  35  nounced in a general national convention of Electron-
rive an N-bitdigital signal as the outputofthe AID con-  ic and
Communication Society of 1983 fiscal year verter.
(preliminary manuscripts, page 467) in Japan. In addition, a linearity
compensation circuit is pro-  In the announced linearity compensation
circuit, vided for compensating the linearity of the input/out-  a section
which determines a current of an ECL (Emit- put characteristic of the A/D
converter damaged due   40  ter-Coupled Logic) circuitry used for the
comparator tothepresence of a current flow to each comparator  group and
encoder of the AID converter is provided. from the resistor chain for
generating and outputting  In this section, a current flows into a main
transistor the comparison reference voltages. The resistor    thereof which
is 384 as great as the current denoted chain comprises series-connected
resistors.        by I flowing into an Input circuit of one comparator in
In details, since all reference voltage dividing re-  45  the comparator
group as an input current (base cur- sistors in the resistor chain have
mutually the same  rent). Amagnitude of this current 384i Is divided bysix
resistance values, terminal voltages across the re-  to derive six current
flows 64i, 64i, 64i, 64i, 64i, and spective resistors are mutually equal
and a potential  64i by means of a current mirror circuit including four at
a connection point between each resistor and its  transistors. Then, three
of the six currents (64i,64i, adjacent resistor becomes reduced by the same
vol-  50  and 64i of the six-divided currents) are additionally tage value
as the voltage is changed from the refer-  supplied to three predetermined
connecting points ence voltage supply side to a zero voltage side.
separated from one another by the number of the re- Therefore, a
characteristic curve representing a rela-  sistors of 64 in the resistor
chain. It is noted that the tionship between each resistor connecting point
and  currents which are 64 as great as the above- comparison voltage
generated therefrom should  55  described input current of each comparator
are ob- have a perfect linearity.                          tained by six
and only three of these six currents are However, since a constant current
actually flows  used for the linearity compensation. The remaining from the
resistor chain to each comparator due to an  three currents are caused to
flow wastefully through 2    
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the power supply of the linearity  flowing through an input circuit of one
of a plurality of compensation circuit.
comparators in the analog-to-digital converter from a In this way, the
previously announced linearity  chain of resistors providing each of a
plurality of com- compensation circuit produces a current path through
parison reference voltages for the corresponding one which a main current
having a magnitude correspond-   5   of the comparators; (b) second means
for providing a ing to a total current flow through all comparators in
third current [err] on the basis of the first current the the A/D converter
or corresponding to several times  third current being a multiplication of
the second cur- of the total current (in the above-described case,  rent by
a first predetermined multiplication factor k; 384i=1 112 times of the
total current (256i))flows. The  (c) third means for providing a fourth
currentk-i on the main current is divided into a plurality of sub currents
10  basis of the third current, the fourth current being a by means of the
current mirrorcircuit. Someofthe sub    multiplication of the third current
by an inverse of an currents are supplied toapproplate connecting points
amplification factor of the input circuit of the compar- respectively in
the resistor chain of the A/D converter  ator, and (d) fourth means for
providing a fifth current to compensate for the input currents flowing into
the  k-[err]-i on the basis of the fourth current the current by
comparators.                                   15  a second predetermined
multiplication factor and be- However, the previously announced linearity
ing supplied to the input circuit so as to compensate compensation circuit
has a drawback of increased   for a first input currentflow totally
supplied from a ref- current loss and consequent increased power con-
erence voltage supply of the resistor chain to a pre- sumption.
determined group of the input circuits of the compar- This is because the
above-described main cur-  20  ators via the resistor chain. rent (384i)
flowing through the above-described main transistor of the above-described
section is divided  BRIEF DESCRIPTION OF THE DRAWINGS into six sub currents
by means of the otherthree tran- sistors constituting the current
mirrorcircuit and three  Fig. 1 is a whole circuit configuration of an AID
sub currents are supplied to the predetermined three   25  convertertowhich
the present invention is applicable. connecting points of the resistor
chain. Hence, If a   Fig. 2 is a circuit construction of a linearity corn-
current (emitter current of a transistor) flowing  pensation circuit in a
preferred embodiment accord- through an input bias circuit of each of the
compara-  ing to the present Invention which is applicable to the tors in
response to an Input current of the comparator  AID converter shown in Fig.
1. is [err], a total of 384 IE of current flows through the   30  Fig. 3 is
a circuit construction of an input circuit above-described transistors
connected between the  of one of comparators in a comparator group shown
main transistor and minus terminal of the bias supply  in Fig. 1. of the
previously announced linearity compensation circuit. That is to say, to
obtain three sub currents 64i  DETAILED DESCRIPTION OF THE PREFERRED having
the magnitude 64 as great as the current i to  35   EMBODIMENT be supplied
to the input transistor of the comparator as the base current, the current
384 as great as the   Reference will hereinafter be made to the draw-
emitter current IE of one transistor in the correspond-  ings in order to
facilitate understanding of the present ing comparator must wastefully be
caused to flow.  invention. This causes remarkable increases in current  40
Fig. I shows an 8-bit AD converter to which the flows through the linearity
compensation circuit and  present invention is applicable. in power loss in
the AID converter.                   In Fig. 1, a resistor chain 1 includes
256 resistors RI to R256 which are serially connected to a refer- SUMMARY
OF THE INVENTION                           ence voltage supply, for
example, 2 volts ( a first re- 45  sistor is connected to a zero terminal
and 256th resis- It is therefore an object of the present invention  tor is
connected to a minus 2-volt terminal of the ref- to provide an improved
linearity compensation circuit  erence power supply). Each resistor
connecting point for the A/D converter which can reduce a loss in cur-  in
the resistor chain 1 provides a comparison refer- rent flow in the
linearity compensation circuit and  once voltage which has a different
value from each wasteful consumption of power in the AID converter  50  of
the other comparison reference voltages. with accuracy and miniaturization
of the AID conver-   Each comparison reference voltage is Inputted to ter
maintained.                                    a comparator group 2. The
comparator group 2 in- The above-described object can be achieved by
cludes 255 comparators COP1, COP2,---. Each providing a circuit for
compensating an input/output  comparator COP1 to COP255 receives one corre-
non-linearity of an analog-to-digital converter, com-  55  sponding
comparison voltage and compares itwith an prising: (a) first means for
providing a first current  input voltage (analog input signal) [err]. An
output sig- having a magnitude corresponding to a second cur-  nal of each
comparator in the comparator group 2 is rent IE which is an amplification
of an input current i  supplied to a coincidence detection circuit 3. The
co- 3    
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circuit 3 detects whether any one  these transistors Q2 and Q3 are
non-negligibly large of the comparison voltages with which the input vol-
with respect to values of collector currents thereof. tage [err]
substantially coincides, i.e., to which one of  If a base-grounded current
amplification factor of the comparison reference voltages the input voltage
the transistor Q2 is [err], the emitter current expressed [err] is nearest.
The coincidence circuit 3 Includes   5   as [err] flows through the
above-described transistor gates GI, G2,--- for comparing the output
signals be-  Q1 so that the current i expressed as [err] flows into tween
one comparator and adjacent comparator,        the transistor Q1 as its
base current. It Is noted that each output signal being transmitted to an
encoder4.  symbol [err] denotes an emitter-grounded current ampli- Each
gate G1, G2,---produces an output signal when   ficationfactorof ,e.g., the
transistor Q1. As described the two input signal do not coincide with each
other.  10  above, the current i is determined which flows from When the
input voltage [err] is applied to the A/D con-  the resistor chain 1 shown
in Fig. 1 to one comparator verter, the output signal from any one of the
gates G  COP by means of the bias circuit 6. is produced. When the output
signal from any one of     The linearity compensation circuit 5shown in
Fig. the gates G is produced, the digital signal (8 bits) is  2 Is provided
with the dummy bias circuit 6a formed produced as the output signal of the
A/D converter.   15  to have the exactly same construction as the bias cir-
A linearity compensation circuit 5 Is installed for  cuit 6 for deriving
the above-described current [err]. compensating the non-linearity of an
input/output       In the linearity compensation circuit 5, as shown
characteristic of the A/D converter damaged by cur-  in Fig.2, a first
current muliplier 7 is installed which rents i, i, -- flowing through the
respective compar-  provides a current multification factor k (eight in the
ators COPfrom the resistorchain 1. The detailed con-   20   preferred
embodiment). The current multiplier 7 in- struction and operation of the
linearity compensation  cludes eight parallel transistors [err] to [err]
constitut- circuit 5 will be described later.                  ing one
current mirror circuit togetherwith the emitter Fig. 2 shows a preferred
embodiment of the line-  followertransistor Q3 of the dummy circuit 6a
through arity compensation circuit 5 shown in Fig. 1.        which the
current [err] of the above-described dummy Fig. 3 shows an input circuit of
one of the compar-  25   bias circuit 6a flows as its emitter current, thus
pro- ators COP in the comparator group 3 shown in Fig. 1.  viding the total
current flow expressed as [err] to the In Fig. 2, a dummy bias circuit 6a
Is provided in  eight transistors [err] to [err]. It is noted that each of
the circuit 5 which has the same construction of a bias  the base-grounded
current amplification factors [err] of circuit 6 which determines a bias
point at an Input por-  the transistors [err] to [err] has the same value
as that tion of each comparator COP shown in Fig. 3.    30   of the
transistor Q2 and the current flowing through Next, in Fig. 3, an input
circuit of the comparator  an interconnected collector of the current
multiplier 7 COP includes an emitter follower transistor Q1 which  is
expressed as [err]. receives one of 256 comparison reference voltages
Transistors Q61 and Q62 constitute emitter fol- derived from the resistor
chain 1 showin Fig. 1 at its  lower transistors with the current multiplier
7 being base.                                           35  functioned as a
load, thus functioning to provide the An emitter potential of the
transistor Q1 is com-  current of 8i at the bases of the transistors [err]
and pared with the analog input voltage [err] by means of  [err]. Each of
the emitter-grounded current amplifica- a comparison section denoted by
COMP in Fig. 3 of    tion factors of the transistors [err] and [err] has
the the comparator COP. A transistor Q2 Is connected to  same value as that
of the input transistor Q1 of the the emitter of the transistor Q1. The
current flowing   40   comparator COP shown in Fig. 3 and, hence, the total
through the transistor Q2 is defined so as to have a  sum of the base
currents of the transistors [err] and predetermined value by means of the
bias circuit 6.  [err] is expressed as [err]. This corresponds to the The
bias circuit 6 includes transistors Q3 and Q4 and  current expressed as 8i
(8i=[err]). a resistor, as shown in Fig. 3. Apredetermined current  In
addition, atransistor Q7 is a transistorforsup- IE flows through the
transistor Q3. The transistor Q3   45   plying the base current to the
transistors [err] and Q62 constitutes a current mirror circuit together
with the  and the current of 8i flows through the transistor Q7
above-described transistor Q2 and so on (constant    as its collector
current. current flow transistors of the comparison section      Asecond
current multiplier 8 is installed in the lin- COMP).
earity compensation circuit 5 shown in Fig. 2 which Hence, the current
[err] having the same value as   50   has the current multiplication factor
[err] ( 8 in the prefer- the current [err] which flows through the
transistor Q3  red embodiment) for providing the current having the in the
bias cuircuit 6 flows into the transistor Q2. It is  magnitude of 64i from
the current of 8i. The second noted that a compensation transistor Q4 is
incorpo-  current multiplier 8 includes eight transistors [err] to rated
into the bias circuit 6 for increasing acurrentam-  [err], a total sum of
the collector currents of the eight plification factor since
emitter-grounded current am-  55  transistors [err] to [err] expressed as
64i being sup- plification factors of the transistors Q2 and Q3 con-  plied
to ,e.g., predetermined one of the connecting stituting the current mirror
circuit are insufficient due  points between the resistors R64 and R65 in
the re- to the presence of base currents flowing through     sistor chain 1
denoted by Ndi shown in Fig. 1. 4    
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transistor Q9 is installed in the   In addition, if the current
amplification factor k of linearity compensation circuit 5 which functions
as  the first current multiplier 7 is varied, the wastefully the transistor
Q4 in the dummy bias circuit 6a and bias  consumed amount of current in the
linearity compen- circuit 6. The base current of the transistor Q9 is neg-
sation circuit can remarkably be reduced. For exam- ligible as compared
with the base currentof 8i in each   5   ple, if the current multiplication
factor k is 4, the cur- of the transistors [err] and [err].
rent flowing through the current multiplication circuit It is noted that in
the 8-bit AID converter shown  7 amounts to only 4 [err] and the total
wastefully con- in Fig. 1 the three linearity compensation circuits 5
sumed current amounts only to [err] with the current IE having the same
constructions as shown in Fig. 2 are  flowing through the dummy bias
circuit 6a added. provided and the other two circuits are connected to  10
However, in this case, it is necessary to change the othertwo connecting
points Nd2 and Nd3 for aux-  the current multiplication factor [err] of the
second cur- iliarily supplying the current flows to the correspond-  rent
multiplier 8 from 8 to 16. At this time, the number ing comparators COPs.
of the parallel transistors used in the second multipli- As described
above, the linearity compensation  fier 8 are slightly increased from 8 to
16. circuit 5 shown in Fig. 2 provides the same current as   15  Hence,
preferably, with the degree of two de- the emitter current [err] flowing
through the tran-  mands to miniaturize the A/D converter to reduce cur-
sistor Q2 of the input circuit of the comparator COP  rent consumption
taken into acount, the current mul- through the dummy bias circuit 6a
formed so as to  tiplication factors k and [err] of the two multipliers 7
and have the same construction as the bias circuit 6 of the  8 need to be
determined. input circuit in the one comparator COP. The current  20  As an
alternative, number of the current multipli- [err] produced by the circuit
6a is multiplied by 8 by  ers 8 in the linearity compensation circuit 5 in
the pre- means of the first current multiplier 7 to provide the  ferred
embodiment may be three and the current of current of [err]. After
conversion of the current [err] into  64i may be outputted from each of the
three current the base current of 8i [err] by means of the tran-
multipliers 8, 8, and 8. In doing so, the dummy bias sistors [err] and
[err], the base current 8i is multiplied   25  circuit 6a, current
multiplier 7, and transistors [err], by 8 to provide the current 64i (64
times of the input  [err], and Q7 can be commonized with the three cur-
current i) by means of a second current multiplier 8  rent multipliers 8,
8, and 8 so that the total wastefully constituted by the transistors Q81 to
Q88 of the cur-  consumed current amounts only to [err] to obtain the rent
mirror circuit together with the transistor Q7.  sub currents of 3x64i.
Therefore, according to the linearity compensa-  30  As described
hereinabove, in the linearity com- tion circuit described above, the
current which must  pensation circuit for the A/D converter according to
flow wastefully Into the transistors [err] to [err] and Q3  the present
invention, the current [err] for the linearity of the dummy bias circuit 6a
to obtain the same com-  compensation having the magnitude of the input
cur- pansation current 64i amounts only to [err]. Conse-   rent i of each
comparator multiplied by [err] by means quently, the value of the current
[err]  is  35   of the plurarity of current multipliers can be achieved
remarkably smaller than the current [err] in the pre-  and the
currentwastefully consumed forobtaining the viously proposed linearity
compensation circuit desci-  current [err] can amount only approximately to
the cur- bed in the Background of the Art.                   rent [err]
consumed by means of the first current mul- In details, In the previously
announced linearity  tiplier. Hence, the current required to achieve the
compensation circuit, the totally [err] current must be   40  same
compensation current for the linearity of the in- caused to flow into the
transistors connected to the  put/output characteristic of the A/D
converter can re- main transistor to obtain the three of the sub currents
markably be reduced. In addition, the A/D converter (64ix3). In addition,
the current needed to provide the  can be small-sized and the power
consumption there- current of 64i amounts to 128[err]. On the other hand,
of can accordingly be reduced with high accuracy the linearity compensation
circuit shown in Fig. 2   45   maintained. amounts to only 9 [err] and,
therefore, the wastefully consumed current can be reduced by about 1/15. It
Is noted that each emitter current of the transistor Q3  Claims shown in
Figs. 2 and 3 needs not to make exactly equal to the emitter current [err]
of thetransistorQ2. The   50   1. A circuit for compensating an
input/output non- dummy bias circuit 6a needs to have the same con-
linearity of an analog-to-digital converter, com- struction as the bias
circuit 6. Then, the emitter load  prising: resistance of the transistor Q2
has the same value as     (a) first means (6a) for providing a first
current that of each resistor of the emitter loads of the tran-   having a
magnitude corresponding to a sec- sistors [err] to [err]. At this time, the
emitter current of  55  ond current IE which is an amplification of an the
transistor Q3 has the substantially same effect       input current i
flowing through an input circuit even if a value of the emitter current of
the transistor  of one of a plurality of comparators (2) in the Q3 Is
slightly less than the current [err].                  analog-to-digital
converter from a chain of re- 5    
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transistor Q9 is installed in the  In addition, if the current
amplification factor k of linearity compensation circuit 5 which functions
as  the first current multiplier 7 is varied, the wastefully the
transistorQ4 in the dummy bias circuit 6a and bias  consumed amount of
current in the linearity compen- circuit 6. The base current of the
transistor 09 is neg-  sation circuit can remarkably be reduced. For exam-
ligible as compared with the base current of 8i In each   5   ple, if the
current multiplication factor k Is 4, the cur- of the transistors [err] and
[err].                    rent flowing through the current multiplication
circuit It is noted that in the 8-bit A/D converter shown  7 amounts to
only 4 [err] and the total wastefully con- in Fig. 1 the three linearity
compensation circuits 5  sumed current amounts only to [err] with the
current [err] having the same constructions as shown in Fig. 2 are  flowing
through the dummy bias circuit 6a added. provided and the other two
circuits are connected to  10  However, In this case, it is necessary to
change the other two connecting points Nd2 and Nd3 foraux-  the current
multiplication factor [err] of the second cur- iliarily supplying the
current flows to the correspond-  rent multiplier 8 from 8 to 16. At this
time, the number ing comparators COPs.                              of the
parallel transistors used in the second multipli- As described above, the
linearity compensation  fier 8 are slightly increased from 8 to 16. circuit
5 shown in Fig. 2 provides the same current as   15      Hence, preferably,
with the degree of two de- the emitter current [err] flowing through the
tran-  mands to miniaturize the A/D converter to reduce cur- sistor Q2 of
the input circuit of the comparator COP  rent consumption taken into
acount, the current mul- through the dummy bias circuit 6a formed so as to
tiplication factors k and [err] of the two multipliers 7 and have the same
construction as the bias circuit 6 of the  8 need to be determined. input
circuit in the one comparator COP. The current  20  As an alternative,
number of the current multipli- [err] produced by the circuit 6a is
multiplied by 8 by  ers 8 In the linearity compensation circuit 5 in the
pre- means of the first current multiplier 7 to provide the  ferred
embodiment may be three and the current of current of [err]. After
conversion of the current [err] Into  64i may be outputted from each of the
three current the base current of 8i [err] by means of the tran-
multipliers 8, 8, and 8. In doing so, the dummy bias sistors [err] and
[err], the base current 8i Is multiplied   25  circuit 6a, current
multiplier 7, and transistors [err], by 8 to provide the current 64i (64
times of the input  Q62, and Q7 can be commonized with the three cur-
current i) by means of a second current multiplier 8  rent multipliers 8,
8, and 8 so that the total wastefully constituted by the transistors [err]
to [err] of the cur-  consumed current amounts only to [err] to obtain the
rent mirror circuit together with the transistor Q7.  sub currents of
3x64i. Therefore, according to the linearity compensa-  30  As described
hereinabove, in the linearity com- tion circuit described above, the
current which must  pensation circuit for the A/D converter according to
flow wastefully into the transistors [err] to [err] and Q3  the present
invention, the current [err] for the linearity of the dummy bias circuit 6a
to obtain the same com-  compensation having the magnitude of the input
cur- pansation current 64i amounts only to [err]. Conse-  rent i of each
comparator multiplied by [err] by means quently, the value of the current
[err] is  35  of the plurarity of current multipliers can be achieved
remarkably smaller than the current (84[err]) in the pre-  and the
currentwastefully consumed forobtaining the viously proposed linearity
compensation circultdesci-  current [err] can amount only approximately to
the cur- bed in the Background of the Art.                  rent [err]
consumed by means of the first current mul- In details, in the previously
announced linearity  tiplier. Hence, the current required to achieve the
compensation circuit, the totally 384[err] current must be   40  same
compensation current for the linearity of the in- caused to flow into the
transistors connected to the  put/output characteristic of the A/D
converter can re- main transistor to obtain the three of the sub currents
markably be reduced. In addition, the AID converter (64ix3). In addition,
the current needed to provide the  can be small-sized and the power
consumption there- current of 64i amounts to 128[err]. On the other hand,
of can accordingly be reduced with high accuracy the linearity compensation
circuit shown in Fig. 2   45   maintained. amounts to only 9 IE and,
therefore, the wastefully consumed current can be reduced by about 1/15. It
Is noted that each emitter current of the transistor Q3  Claims shown in
Figs. 2 and 3 needs not to make exactly equal to the emittercurrent IE of
the transistorQ2. The   50  1. A circuit for compensating an input/output
non- dummy bias circuit 6a needs to have the same con-     linearity of an
analog-to-digital converter, com- struction as the bias circuit 6. Then,
the emitter load  prising: resistance of the transistor Q2 has the same
value as    (a) first means (6a) forproviding afirst current that of each
resistor of the emitter loads of the tran-   having a magnitude
corresponding to a sec- sistors [err] to [err]. At this time, the emitter
current of  55  ond current IE which is an amplification of an the
transistor Q3 has the substantially same effect       input current i
flowing through an input circuit even if a value of the emitter current of
the transistor  of one of a plurality of comparators (2) in the Q3 is
slightly less than the current [err].                 analog-to-digital
converter from a chain of re- 5    
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providing each of a plurality of com-  rent by the second multiplication
factor. parison reference voltages for the corre- sponding one of the
comparators;                 7. A circuit as set forth in claim 6, wherein
the sec- (b) second means (7) for providing a third cur-     ond
multiplication factor is a positive integer. rent [err] on the basis of the
first current the    5 third current being a multiplication of the sec-  8.
A circuit as set forth in claim 4, wherein the first ond current by a first
predetermined multipli-       predetermined multiplication factor has a
differ- cation factor k;                                    ent value from
the second predetermined multi- (c) third means  [err] for providing a
plication factor. fourth current k-i on the basis of the third cur-  10
rent the fourth current being a multiplication   9. A circuit as set forth
in claim 4, wherein the first of the third current by an inverse of an
ampli-      predetermined factor has the same value as the fication factor
of the input circuit of the com-   second predetermined factor. parator and
(d) fourth means (8) for providing a fifth cur-  15   10. A circuit as set
forth in claim 4, wherein each of rent [err] on the basis of the fourth
current the   the first current multipliers constitutes a first cur- fifth
current being a multiplication of the         rent mirror circuit together
with a predetermined fourth current by a second predetermined
emitter follower transistor (Q3) of the corre- multiplication factor [err]
and being supplied to       sponding first circuit. the input circuit so as
to compensate fora first  20 Input current flow totally supplied from a
ref-  11. A circuit asset forth in claim 6, wherein the fourth erence
voltage supply of the resistor chain (1)     mears (8) further includes a
plurality of first emit- to a predetermined group of the input circuits
ter follower transistors and wherein each of the of the comparators via the
resistor chain.          second current multipliers constitutes a second 25
mirror circuit together with the corresponding one 2. A circuit as set
forth in claim 1, wherein the first    of the emitter follower transistors.
mean (6a) supplies the fifth current to the input circuit of one of the
other comparators so as to    12. A circuit as set forth in claim 6,
wherein the third compensate for a second input current flow total-
means comprises a plurality of a set of first tran- ly supplied from the
reference voltage supply to   30  sistors each set of the first transistors
connected a second predetermined group of the input cir-         between
the corresponding first and second cir- cuits of the comparators subsequent
to the pre-        cults and having an emittergrounded current am-
determined group via the resistor chain (1) and to     plification factor
equal to that of an input transis- the input circuit of another one of the
other com-    tor of the input circuit of the comparator. parators so as to
compensate for a third input cur-  35 rent flow totally supplied from the
reference vol-  13. Acircuitas setforth in claim 12, wherein the num- tage
supply to a third group of input circuits of the  bers of the first
circuits, first current multipliers, comparators via the resistorchain
(1)subsequent        second current multipliers, the set of the first to
the second group.                                   transistors are the
mutually the same and are de- 40      termined on the basis of the number
of bits of an 3. A circuit as set forth in claim 1, wherein the first
output digital signal of the analog-to-digital con- means (6a) comprises a
plurality of first circuits,    verter. each first circuit being a dummy
bias circuit hav- ing the same construction asabias circuitofeach     14. A
circuit as set forth In claim 6, wherein each of comparator and providing
the first current having   45  the second mirror circuits comprises a
plurality of the magnitude equal to the second current.
parallel emitterfollower transistors whose collec- tors are interconnected
to provide the fifth cur- 4. A circuit as set forth in claim 3, wherein the
sec-      rent and whose bases are interconnected to an- ond means (7)
comprises a plurality of first cur-      other transistor for compensating
an emitter- rent multipliers each of which multiplies the sec- 50  grounded
current amplification factor of the first ond current by the first
multiplication factor.        and second emitterfollowertransistors of the
cor- responding second current mirror circuit. 5. A circuit as set forth in
claim 4, wherein the first multiplication factor is a positive integer.
15. A circuitry as set forth In claim 1 for compensat- 55      ing an
input/output non-linearity of an 8-bit ana- 6. Acircuit as setforth in
claim 4, wherein thefourth      log-to-digital converter means (8)
comprises a plurality of second current         (a) wherein said first
means (6a) comprises multipliers each of which multiplies the fourth cur-
three first circuits, each first circuit providing 6    
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having a magnitude corre-           ing a plurality of parallel-connected
second tran- sponding to a second current [err] which is an         sistors
whose bases are interconnected to the amplification of an input current i
flowing         base of the first transistor and through each emit- through
an input circuit of one of a plurality of   ter of which the current equal
to the first current comparators in the 8-bit analog-to-digital con-   5
[err] flows via a resistor. verter from a resistor chain providing each of
a plurality of mutually different levels of com-  21. A circuitry as set
forth in claim 20, wherein each parison reference voltages for the corre-
of the third circuits comprises two third transis- sponding one of the
comparators;                    tors whose bases, emitter, and collectors
are mu- (b) wherein said second means (7) comprises   10    tually
connected and whose emitters are con- three second circuits, each second
circuit pro-     nected to the collectors of the second transistors viding
a third current [err] on the basis of the      ofthefirstcurrent mirror
circuit so that the current first current, the third current [err] being a
mul-    expressed as [err] (a denotes a base-grounded tification of the
second current [err] by afirstfac-   current amplification factor) flows
into the bases tor of a positive integer k;                15      of the
third transistors. (c) wherein said third means  [err] com- prises three
third circuits, each third circuit  22. A circuitry as set forth in claim
21, wherein each providing a fourth current ki on the basis of the   of the
fourth circuits comprises a second current third current [err], the fourth
current being a       multiplier having the second factor of multiplica-
multiplication of the third current [err] by an in-   20  tion and
connected to the base of the third tran- verse of an emitter-grounded
current amplifi-       sistors via an emitter of a fourth transistor.
cation factor [err] of the input circuitand (d) wherein said fourth means
(8) comprises      23. A circuitry as set forth in claim 22, wherein the
three fourth circuits, each fourth circuit pro-     second current
multiplier comprises a plurality of viding a fifth current [err] on the
basis of the   25  parallel-connected fifth transistors whose bases fourth
current the fifth current being a multi-      are mutually connected and
connected to the plication of the fourth current ki by a second
emitter of the fourth transistor, whose emitters factor of a positive
Integer [err] and being sup-        are respectively connected to a zero
terminal of plied to a predetermined one of the compara-        the power
supply via resistors, and whose collec- tors.
30      tors are Interconnected to supply the-fifth current to the
predetermined one of the comparators, the 16. A circuitry as set forth in
claim 15, wherein the      plurality of parallel-connected fifth
transistors first factor is 8 and the second factor is 8.
constituting a second current mirror circuit to- gether with a sixth
transistor whose emitter is 17. A circuitry as set forth in claim 16,
wherein one   35  connected to the zero terminal of the power sup- of the
three fifth currents 64i is supplied to the      ply via a resistor, whose
base is con neted to the 64th comparator, one of the other two fifth cur-
base of each fifth transistor, and whose collector rents 64i Is suppied to
the 128th comparator, and       is connected to the base of the fourth
transistor. the remaining fifth current 64i is supplied to the 192th
comparator.                             40   24. A circuitry as set forth
in claim 20, wherein a val- ue of the resistor connected between the
emitter 18. A circuitry as set forth in claim 15, wherein each     of the
first transistor and minus terminal of the of the first circuits has the
same construction of      power supply has the same value as each of the a
bias circuit of each comparator and includes a       resistors connected
between the emitter of each first emitter follower transistorand a
resistorcon-   45  corresponding second transistor and the minus nected
between the first transistor and a minus        terminal. terminal of a
power supply of the circuitry. 25. A circuitry as set forth in claim 22,
wherein the 19. A circuitry as set forth in claim 18, wherein each
first current multiplifier has the first multification of the second
circuits comprises a first current   50  factor of 8 and the second current
multiplier has multiplier having the first factor of multiplication   the
second mulitfication factor of 8. and connected to the first transistor of
the corre- sponding one of the first circuits.                 26. A
circuitry as set forth in claim 22, wherein the first current multiplier
has the first multiplication 20. A circuitry as set forth in claim 19,
wherein the   55  factor of 4 and the second current multiplier has first
current multiplier comprises a first current     the second multiplication
factor of 18. mirror circuit together with the first transistor of the
first circuit, the first current mirror circuit hav-  27. A circuitry as
set forth in claim 23, wherein the 7    
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and fifth transistors are   strom zu kompensieren, der vollstindig von der
varied according to the first multiplication factor.  Bezugsspannungsquelle
an sine dritte Gruppe von Eingangsschaltungen der Komparatoren,
anschileBend an die zweite Gruppe, Ober die Wi- PatentansprOche
5       derstandskette (1) geliefert wird. ,  1. Schaltung zur
Komnpensierung der Nlchtllnearitit  3. Schaltung nachAnspruch 1, bel derdie
erste Ein- der Eingangs-/Auagangscharakteristik  elnes        richtung (Oa)
mehrere erste Schaltungen auf- Analog-Digital-Wandlers, mit
weist, wobei jede erste Schaltung sine Blindvor- (a) einer ersten
Einrichtung (6a) zum Erzeu-  io  versorgungsachaltung ist, die denselben
Aufbau gen elnes ersten Stroms mit einer Starke, die   wie eine
Vorversorgungsschaltung Jedes Kom- dem eines zweiten Stroms IE entspricht,
der     parators aufweist und den ersten Strom liefert, das Ergebnis der
Verstarkung sines Eln-         der elne dem zweltsn Strom gleiche Starke
auf- gangastroms (i) let, der durch sine Eingangs-   weist. schaltung sines
von mehreren Komparatoren   15 (2) imAnalog-Digital-Wandler ausgehend von
4. Schaltung nach Anspruch 3, be! der die zwelts einer Kette von
Widerstanden (1) flieBt, von    Einrichtung (7) mehrere erste
Strommultiplizierer denen jeder jeweils sine von mehreren Ver-
aufwelst, von denen jeder den zweitn Strom mit gleichsbezugsspannungen far
den zugeh8ri-       dem ersten Multiplikationsfaktor multipliziert. gen
Komparator erzougt;                 20 (b) einer zweiten Einrichtung (7)
zum Erzeu-  5. Schaltung nach Anspruch 4, bel der der erste gen sines
dritten Stroms k * IE auf Grundlage   Multiplikationsfaktoreine positive,
ganzeZahl ist. des ersten Stroms, wobel derdritte Strom das Ergebnis einer
Multiplikatlon des zweiten   6. Schaltung nach Anspruch 4, be! der die
vierte Stroms mit einem ersten vorgegebenen Mul-  25   Einrlchtung (8)
mehrere zwelt Strommultiplizie- tiplikationsfaktor k Ist;
rer aufweist, von denen jeder den vierten Strom (c) einer dritten
Einrichtung (Qb1, Qb2) zum    mit dem zwelten Multiplikationsfaktor
multipli- Erzeugen sines vierten Stroms k * I auf         ziert. Grundlage
des dritten Stroms, wobei dervier- to Strom das Ergebnis einer
Multiplikation   30  7. Schaltung nach Anspruch 6, bel der der zweibt des
dritten Stroms mit dem Inversen des Ver-    Multiplikatlonsfaktoreine
positive, ganzeZahl Ist. starkungsfaktors der Eingangsschaltung des
Kiomparators Ist; und                        8. Schaltung nachAnspruch4,
beiderdererstevor- (d) elner vierten Elnrichtung (8) zum Erzeu-    gegebene
Multiplikationsfaktor einen anderen gen sines ffnften Stroms k I I- i auf
Grundlage   35  Wort als derzwlte vorgogebene Multiplikations- des visrten
Strome, wobei der funfts Strom      faktor aufweist. das Ergebnis einer
Multiplikation des vierten Stroms mit elnem zwelten vorgegebenen Mul-   9.
Schaltung nach Anspruch 4, be! derdererste vor- tiplikationsfaktor f ist,
und dieser der Ein-   gogebene Faktor denselben Wert wie der zweibt
gangsachaltung zugefuhrt wird, um einen er-  40  vorgegebene Faktor
aufweist. sten EingangsstromfluB zu kompensleren, der insgesamt von einer
Bezugsspannungs-     10. Schaltung nach Anspruch 4, bel derJeder der er-
quelle far die Widerstandskette (1) an sine     sten Strommultiplizierer
zusammen mit einem vorgegebene Gruppe von Eingangsachaltun-
vorgegebenen Emitterfolgertranslator (Q3) der gen der Komparatoren Ober die
Wlderstands-  4S  entsprechenden ersten Schaltung sine erste kette
geliefert wird.                           Stromspiegelschaltung bildet. 2.
Schaltung nach Anspruch 1, be! derdie orate Ein-  11. Schaltung nach
Anspruch 6, bei der die vierte richtung (6a) den funftbn Strom an die
Eingangs-   Elnrichtung (8) ferner mehrere erste Emitterfol- schaltung
einer der anderen Komparatoren lie-  so  gertransistoren beinhaltet, und
beE der jeder der fert, um eonen zweiten Eingangsstromflug zu
zwelten Strommultiplizierer zusammen mit dem kompensieren, der vollstindig
von der Bezugs-      zugehorigen der Emittbrfolgertransistoren sine
spannungsquelle an sine zweite vorgegobene         zweitb
Stromsplegelachaltung blldet. Gruppe von Eingangsschaltungen der Kompara-
toren, anschlie~endan die vorgegebene Gruppe,  cs   12. Schaltung nach
Anspruch 6, beiderdiedritte Ein- uber die Widerstandskette (1) gellefert
wird, und  richtung mehrere Sftze oratr Transistoren auf- an die
Eingangaschaltung sines anderen der         waist, wobel jeder Satz erster
Transistoren zwi- Komparatoren liefert, um einen dritten Eingangs-  schen
die entsprechenden ersten und zweitsn Q    15                  EP 0 278 524
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Schaltungen geschaltet ist und einen emiterbe-       des vierten Stroms
erzeugt, wobel dertfunfte zogenen StromverstArkungsfalctor aufwelst, der
Strom das Ergebnis elner Multiplikatlon des demjenigen eines
Eingangstransistors der Ein-        vierten Stroms ki mit ednem zweiten
Faktor gangeschaltung sines Komparators entspricht.          entsprechend
einer positiven, ganzen Zahl e s         Ist, und ereinem vorgegebenen der
Kompara- 13. Schaltung nach Anspruch 12, bel denen die An-        toren
zugefihrt wird. zahlen der ersten Schaltungen, ersten Strom-
multiplilzierer, zweiten Strommultiplizierer und  16. Schaltung nach
Anspruch 15, be! der der orate Sltze erster Transistoren Jewells dieselben
sind   Faktor 8 ist und der zweite Faltor 8 ist. und auf Grundlage der
Anzahl von Bits des digi-  10 talen Ausgangssignals des
Analog-Digital-Wand-  17. Schaltung nach Anspruch 18, bel der eine der lore
festgelegt sind.                              drei ftnften StrEme 84i dem
84-ten Komparator zugefflhrt wird, einer der anderen zwei funften 14.
Schaltung nach Anspruch 8, be! der jede der       Strome 841 dem 128-ten
Komparator zugefflhrt zweiten Stromsplegelschaltungen mehrere par-  i6
wird und der restliche flnfte Strom 641 dem 192- allele
Emitterfolgertransistoren beinhaltet, dernn  ton Komparator zugefihrt wird.
Kollektoren miteinanderverbunden sind, um den fflnfton Strom zu erzeugen,
und deren Basisan-  18. Schaltung nach Anspruch 15, be! der jede derea-
schliOsse mit elnem anderen Transistor verbun-     stbn Schaltungen
denselben Aufbau wie eine den sind, um einen emitterbezogenen Stromver-  20
Vorversorgungsschaltung ffir jeden Komparator starkungsfaktor des ersten
und zweiten Emitter-    aufweist und sie einen ersten Emitterfolgertran-
folgertransistors derzugehrlgen zweiten Strom-     sistor und einen
zwlschen den ersten Transistor spiegelachaltung zu kormpensieren.
und den MinusanschluB ainer Spannungsversor- gung der Schaltung
geschalteten Widerstand be- 15. Schaltung nach Anspruch I zur Kompensierung
25  Inhaltet. der Nichtlinearitat der Eingangs-/Ausgangscha- rakterlstik
eines 8-Bit-Analog-Dlgital-Wandlers,  19. Schaltung nach Anspruch 18, be!
der jade der (a) in der die orsbt Einrichtung (6a) drel erste  zweiten
Schaltungen oenen ersten Stromverstar- Schaltungen beinhaltet, wobei jede
erate        kermit dem ersten Multiplikationsfaktoraufweist, Schaltung
eonen orsten Strom mit einer Star-  30  der mit dem ersten Transistor der
zugeh8rigen ke liefert, die ainem zweiten Strom IE ent-     der ersten
Schaltungen verbunden ist. spricht, der das Ergebnis eaner Verstarkung
aines Elngangsstroms i let, der durch elne   20. Schaltung nach Anspruch
19, bei der der erste Eingangsschaltung einer von mehroren Kom-
Stromverstarker eine erste Stromspiegeischal- pensatoren Im
8-Bit-Analog-Digital-Umsetzer  3S  tung bildet, zusammen mit dem ersten
Transistor ausgehend von elner Widerstandskette fliebt,    der ersten
Schaltung, wobel die orate Stromsple- die Jeden von mehreren voneinander
ver-         gelschaKung mehrere parallelverbundene zweite schiedenen
Pegein von Vergleichsbezugs-         Transistoren enthIlt, deren
Basisanschlfisse mit spannungen f Or den zugehOrigen Komparator      der
Basis des ersten Transistors verbunden sind, erzeugt;
40      wobel durch Jeden Emitter derselben sin Strom (b) in dardie zwite
Einrichtung (7) drei zweite  fiber ainen Widerstand flle~t, der dam ersatn
Schaltungen umtfat, wobei jade zweite           Strom IE entspricht.
Schaltung einen dritten Strom kME auf Grund- lage des ersten Strome
liefert, der des Ergeb-  21. Schaltung nach Anspruch 20, bei der jade der
nis ener Multiplikation des zweiten Stroms IE  45  dritton Schaltungen zwei
dritte Transistoren auf- mit einem ersatn Faktor entsprechend einer
welst, deren Basis-, Emitter- und Kolleldoran- positiven, ganzen Zahl k
ist;                   schlisse miteinander verbunden sind und deren (c) in
derdie dritte Einrichtung (Qb1, Qb2) drel  Emitter mit den Kollektoren der
zweiten Transi- dritte Schaltungen umfagt, wobei jade dritte    storen der
ersten Stromspiegelschaltung ver- Schaltung ainen vierton Strom ki auf
Grund-  co  bunden sind, so daBe als al klE (a bezeichnat lage des drittbn
Stroms kIE erzeugt, wobel der  den basisbezogenen Stromveratlrkungsfaktor)
vierte Strom das Ergebnis einerMultiplikation   ausgefrickten Strom durch
die Basisanschlfusse des dritten Stroms MdE mit dam Inversen des     der
dritten Transistoren flieft emitterbezogenen Stnromverstarkungsfaktors p
der Eingangsschaltung !st; und        s5  22. Schaltung nach Anspruch 21,
bei der jade der (d) in der die vierte Einrichtung (8) drei vierte  vierten
Schaltungen eanen zweiten Stromverstar- Schaltungen umfatit, wobei jade
vierbt Schal-   ker mit dam zweiten Multiplikationsfaktor auf- tung eonen
fOnften Strom kIl auf Grundlage      weast, und der mit der Basis der
dritten Transisto- 9    17                  EP 0 278 524 B1
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ron Ober einen Emitter eines vierten Transistors      tisseur
analogiquelnum6rique a partir d'une verbunden let.
chatne de resistances (1) fournissant chaque tension d'une pluralite de
tensions de referen- 23. Schaltung nach Anspruch 22, be! der der zweite
ce de comparalson A un des comparateurs Strommultiplizierer mehrere
parallelgeschaltbte,   s  correspondant; funfte Transistoren aufweist,
deren Basisan-          (b) un second dispositif (7) pour fournir un
schlOsse miteinander verbunden sind und dem           troisieme courant kI
sur la base du premier Emitter des vierton Transistors verbunden sind,
courant, le troisieme courant etant une multi- deren Emitter jeweils mit
dem AnschluM null der       plication du second courant par un premier
Spannungsversorgung Ober Widerstlinde ver-  lo        facteur de
multiplication pr6d6termin6 k; bundensind, und deren Kollektoren so
miteinan-        (c) un troisieme dispositif (Q61, Q62) pour derverbunden
sind, dal sie den fOnften Strom an       fournir un quatrieme courant k.i
sur la base du den vorgegebenen unter den Komparatoren lie-
troisieme courant, le quatrieme courant 6tant fern, wobel die mehreren
parallelgeschalteten         une multiplication du troisleme courant par un
frlnften Transistoren zusammen mit einem sech-  15    inverse d'un facteur
d'amplification du circuit sten Transistor, dessen Emitter fiber einen Wi-
d'entree du comparateur; et derstand mit dem Anschlul1 null der Spannungs-
(d) un quatrieme dispositif (8) pour fournir un versorgung verbunden ist,
dessen Basa mit der         cinquieme courant kl.i sur la base du quatrie-
Basis jeden fOnften Transistors verbunden bmt         me courant, le
cinquieme courant etant une und dessen Kollektor mit der Basis des vierten
20   multiplication du quatrieme courant par un se- Transistors verbunden
!st, eine zwelbt Strom-         cond facteur de multiplication pr6dhtermin6
f spiegelschaltung bilden.                              et etant appliqu6
au circuit d'entr6e afin de compenser un premier flux de courant d'en- 24.
Schaltung nach Anspruch 20, bei der der Wert         tre totalement fournia
partird'une allmenta- des zwischen den Emitter des ersten Transistors  25
tion de tension de r6ference de la chatne de und den Minusanschlull der
Spannungeversor-           resistances 1 A un group. pred6termin6 de gung
geschalteton Widerstands denselben Wert          circuits dentr6e des
comparateurs viala chat- hat wie jeder der Widerstande, die zwischen den
no de resistances 1. Emitter jodes entsprechenden zweiten Transi- stors und
den Minusanschlull geschaltet sind.    9o  2. Circuit solon la
revendication 1, dans lequel le premier dispositif (8a) fournit Is
cinquibme cou- 25. Schaltung nach Anspruch 22, bei der der ersten     rant
au circuit d'entree d'un des autres compare- Stromverstarker den ersten
Multiplikationsfaktor   tours afin de compenser un second flux de cou- 8
aufweist und der zweite Stromverstarker den      rant d'entr6e totalement
fourni par l'alimentation zweiten Multiplikationsfaktor 8 aufwebit.  35
de tension de rdference A un second groupe pr6- detormin6 de circuits
d'entr6e des comparateurs 26. Schaltung nach Anspruch 22, bei der der erste
Ala suite du group. pr6d6termin6via la chatne de Stromverstarker den ersten
Multiplikationsfaktor   r6sistance (1) etdu circuit d'entr6ed'un autredes 4
und der zweite Stromverstarker den zweiten       autres comparateurs afin
de compenser un trol- Multiplikationsfaktor 16 aufweist.         40
sinme flux de courant d'entree totalement fourni par l'alimentation de
tension de reference A un 27. Schaltung nach Anspruch 23, bel der die
Anzah-    trolsieme group. de circuits d'entr6e des compa- len der zweitn
und ffnften Transbstoren abhan-    rateurs via la chaine de resistance (1)
A la suite gig vom ersten Multiplikationsfaktor verindert     du second
groups. werden.                                    45 3. Circuit solon la
revendication 1, dans lequel le premier dispositif (Oa) comprend une
pluralit6 de RevendIcatIons
premiers circuits, chaque premier circuit etant un circuit de polarisatlon
fictif ayant la meme cons- 1. Circuit pour compenser une non-lin6arite
d'en-  5o  truction qu'un circuit de polarisation de chaque trhe/sortie
d'un convertisseur analogique/ num6-   comparateur et fournissant le
premier courant rique, comprenant:                                 ayant
une valour egale au second courant. (a) un premier dispositif (6a) pour
fournir un premier courant ayant une valour correspon-  4. Circuit solon la
revendicatlon 3, dons loquel lo se- dant A un second courant IE qui est une
am-  ss  cond dispositif (7) comprend une pluralite de pre- plification
d'un courant d'entree I traversant  miers multiplieurs de courant dont
chacun multi- un circuit d'entr6e d'un comparatbur d'une       pli le
second courant par le premier facteur de pluralit6 de comparateurs (2) dane
Is conver-   multiplication.    19                  EP0m524B1
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5. Circuit sdlon Ia revendication 4, dans lequel le    pour fournir le
cinquiemo courant et dont les ba- promierfactburde multiplication ost un
entier po-  ses sont interconnect6oes A un autre transistor sitif.
pour compenser un facteur d'amplification de courant d'emetteur rolie A la
masse des premier 6. Circuit selon la revendication 4, dans lequel le   5
et second transistors emettbur-suiveurs du se- quatrieme dispositif (8)
comprend une pluralite    cond circuit de miroir de courant cornspondant.
de seconds multiplieurs de courant dont chacun multiplie l quatrieme
courant par le second fac-  15. Circuit selon la revendication I pour
compenser tour do multiplication.                            une
non-lineariti d'entree/sortie d'un convertis- 10      seur
analoglque/numerique de 8 bits, 7. Circuit sdon la revendication 8, dans
lequel Is as-    (a) dans loquel ledit premier dispositif (6a) cond facteur
de multiplication est un entier posi-    comprend trois premiers circuits,
chaque pro- tif.                                                  mier
circuit fournissant un premier courant ayant une valeur correspondant A un
second 8. Circuit selon la revendication 4, dans lequel le  1S  courant IE
qui est une amplification d'un cou- premier facteur de multiplication
pr~dtermin6 a       rant d'entree i passant A travers un circuit une valeur
differento du second facteur de multi-     d'entree d'un comparatour d'une
pluralit6 de piication priditermini.
comparateurs dans le convertisseur analogi- quelnumorique de 8 bits A
partir d'une chains 9. Circuit solon la revendication 4, dans lequel le  20
de resistances fournissant chacun d'une plu- premier facteur preditermini a
la meme valeur         raliti de niveaux mutuellement difforents de que le
second facteur pridktermini.                   tension do reference de
comparaison pour un des comparateurs correspondants; 10. Circuit solon la
revendication 4, dans lequel cha-   (b) dans lequel ledit second dispositif
(7) cun des premiers multiplieurs de courant constl-  25  comprend trois
seconds circuits, chaque se- tuent un premier circuit de mimir de
courantainsl     cond circuit fournissant un trolsibme courant qu'un
transistor 6metteur-suiveur priditormin6       kME sur la base du premier
courant, le troisib- (Q3) du premier circuit correspondant.
me courant iE oitant une multiplication du se- cond courant IE par un
premier facteur d'un 11. Circuit selon la revendication 6, dans lequel le
30  entler positif k; quatribme dispositif (8) comprend de plus une
(c) dans loquel ledit trolsieme dispositif (QS,, plurallte de premiers
transistors ometteur-sul-       Q86 comprend trois troisibmes circuits,
cha- vyurs et dans lequel chacun des seconds multi-        que troisibme
circuitfournissant un quatribme plieurs de courant constituent un second
circuit      courant ki surla base du trolsibme courant kiE, de miroir
alnsi qu'un des transistors ometteur-  35   le quatribme courant otant une
multiplication suivours correspondent.                               du
troisibme courant klr par un inverse d'un facteur P3 d'amplification de
courant d'6met- 12. Circuit selon la revendication 6, dans lequel le
tour relie A la masse du circuit d'entrfe ; et troisieme dispositif
comprend une pluralite de        (d) dans lequel ledit quatriome dispositif
(8) jeux de premiers transistors chaque jeu de pro-  40   comprend trois
quatribmes circuits, chaque mbers transistors refi entre les
premboretsecond      quatribme circuitfournissantun cinquieme Wi circuits
correspondants et ayant un facteur d'am-     sur la base du quatribme
courant le cdnquib- plification de courant demetteur relie a la masse
me courant etant une multiplication du qua- egal A colul d'un transistor
d'entrie du circuit      tribme courant ki par un second facteur d'un
d'entree du comparatbur.                   45         ontier positif I et
otant applique A un des comparatburs predetbrmin6. 13. Circuit selon la
rovendication 12, dans lequel lea nombres de premiers circuits, de premiers
multi-  16. Circuit selon la revendication 15, dans lequel le plieurs de
courant de seconds multiplieurs de      premier facteur est 8 et le second
facteur oet 8. courant, de jeu des premiers transistors sont mu-  5o
tuellement les memes et sont dtebrminis sur la  17. Circuit selon la
revendication 16, dans lequel un base du nombre de bits d'un signal
numorique de    des trois cinquiemes courants 64i est applique au sortie du
convertisseur analogique/numerique.      64ibme comparateur, un des deux
autres cinquib- me courant 64i eat applique au 128 lIme compa- 14. Circuit
solon la revendication 6, dans loquel cha-  ss  ratour, et Is cinquibme
courant restant 64i est ap- cun des seconds circuits de miroircomprend une
plique au 192 iome comparateur. pluraliti de transistors 6metteur-suivours
paral- liss dont les collectsurs sont intbrconnectes   18. Circuit selon la
revendlcation 15, dans loquel    21                  EP 0 278 524 B1
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chacun des premiers circuits a la meme cons-        la base du quatrieme
transistor. truction qu'un circuit do polarisation de chaque comparateur et
comprend un premier transistor    24. Circuitselon la revendication 20,
dans loquel une 6metteursuiveuret une resistance rellieentre Is      valeur
de laresistance reliee entre e'6metteur du premier transistor at une borne
moins d'une all-   5  cinquieme transistor et une borne molns de l'all-
mentation de circuit.                                mentatlon a la meme
valeur quo chacune des re- sistances reli6es entre l'6metteur de chaque se-
19. Circuit solon la revendication 18, dane lequel      cond transistor
correspondent et la borne moins. chacun des seconds circuits comprend un
pre- mier multiplibur de courant ayant le premier fac-  1o  25. Circuit
solon la revendication 22, dans lequel Is tour de multiplication etrelie au
premier transistor  premier multiplibur de courant a le premier feo- d'un
des premiers circuits correspondents.          tour de multiplication de 8
et Is second multiplibur de courant a le second facteur de multiplication
20. Circuit solon la revendication 19, dane lequel le   de 8. premier
multiplibur de courant comprend un pre-  15 mier circuit de miroir de
courant alnsl quo le pre-  26 Circuit selon la revendication 22, dans
lequel le mier transistor du premier circuit, le premier cir-  premier
multiplibur de courant a le premier faoe cuitde miroirde courant ayant une
pluralite de se-  tourde multiplication de 4 et le second multipliour conds
transistors relies en parallele dont les ba-   de courant a le second
facteur de multiplication ses sont Interconnectees A la base du premier  20
de 16. transistor et dont A travers chacun des emet- tours, Is courant eqal
au premier courant IE passe  27. Circuit solon la revendication 23, dens
lequel les via une resistance.                                  nombres des
second et cinquiAme transistors va- dent selon Is premier factour de
multiplication. 21. Circuit solon la revendication 20, dans loquel  25
chacun des troisiemes circuits comprend deux troisilmes transistors dont
les bases, emotteurs et collecteurs sont mutuellement relies at dont les
emetteurs sont relies aux collecteurs des se- conds transistors du premier
circuit de miroir de   3o courant pour quo le courant exprime par WalE (a
Indlque un facteur d'ampliflcation de courant de base relie A la masse)
passe dans los bases des troisiemes transistors. 35 22. Circuit solon la
revendication 21, dens lequel chacun des quatriemes circuits comprend un
se- cond multipliour de courant ayant le second faec tour de multiplication
et relle a la base des troisle- mes transistors via un emettbur d'un
quatrihme   40 transistor. 23 Circuit solon la revendication 22, dans
lequel le second multipliour de courant comprend une plu- ralite de
cinquibmes transistors relies en paralle-  45 le dont les bases sont
mutuellement rdllaes et re- lies A lemetteur du quatribme transistor, dont
les emettours sont respectivement relies A une bor- ne zero de
l'alimentation via des resistancos, et dont les collectours sont
Interconnectes pour  so fournir le cinquibme courant A un dos compara-
tours predetermine, la pluralit6 des dnquiemes transistors relies en
parallble constituent un se- cond circuit de miroirde courantainsi qu'un
sixle- me transistor dont lemetbtur est reliW   a une bor-  66 ne de zero
de l'alimentation via une resistanco, dont la base eat reliee A la base de
chaque cin- quieme transistor, ot dont le collectour set relie A 12    


