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7) ABSTRACT

Even when an input is small in a current supply capacity, a
differential amplifier circuit capable of outputting a high
accurate voltage with an offset corrected can be obtained. In
the differential amplifier having first and second input ter-
minals and an output terminal, a control is made for switch-
ing between a first state wherein a first input terminal is
taken as a non-inverting input terminal, and a second input
terminal is taken as an inverting input terminal, and a second
state wherein the first input terminal is taken as an inverting
input terminal and the second input terminal is taken as a
non-inverting input terminal, and further, a capacity ele-
ment, one end of which is connected to a predetermine
power source terminal, is provided, and moreover, a control
is made such that the first input terminal is supplied with an

(30) Foreign Application Priority Data input voltage, and the other end of the capacity is connected
to the second input terminal and output terminal in the first
Oct. 1, 2003 (JP) oo 342745/2003  state, and the first input terminal is connected to the output
terminal, and the other end of the capacity is connected to
Publication Classification the second input terminal in the second state. In this way, an
offset detecting operation is performed in the first state, and
GD Int. CL7 e HO3F 1/02 an offset correcting operation is performed in the second
(52) US. Cl e 330/9 state without the input voltage connected to the capacity.
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FIG. 16
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FIG. 19
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DIFFERENTIAL AMPLIFIER CIRCUIT AND
DRIVE CIRCUIT OF LIQUID CRYSTAL DISPLAY
UNIT USING THE SAME

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates to a differential
amplifier circuit and a drive circuit of a liquid crystal display
unit using the same, and more in particular, it relates to
improvement of the differential amplifier circuit which is
removed from an offset in order to drive a load with a high
degree of accuracy.

[0003]

[0004] Heretofore, there has been a problem of the differ-
ential amplifier circuit for driving a load developing an
output offset because of variation in characteristics of active
elements configuring the differential amplifier circuit. To
solve this problem, there have been various methods
employed so far to correct the output offset. From among
those methods, the differential amplifier circuit as disclosed
in Japanese Patent Laid-Open No. 9-244590 (patent docu-
ment 1) is cited as an example of the differential amplifier
circuit of a first conventional example having an output
offset correcting means using a capacitance.

1. Field of the Invention

2. Description of the Prior Art

[0005] FIG.19is a view showing the differential amplifier
circuit of a first conventional example having the output
offset correcting means as disclosed in this patent document
1. The differential amplifier circuit of FIG. 19 comprises an
operational amplifier circuit 503 and an offset correcting
circuit 504. The offset correcting circuit 504 comprises
switches 506 and 507 connected in series between a non-
inverting input terminal of the operational amplifier circuit
503 and an output terminal 502 of the operational amplifier
circuit 503, a capacitor 505 connected between a mutual
connecting point of the switches 506 and 507 and an
inverting input terminal of the operational amplifier circuit
503, and a switch 508 connected between the inverting input
terminal of the operational amplifier circuit 503 and the
output terminal 502 of the operational amplifier circuit 503.

[0006] FIG. 20 shows an operational timing chart of the
differential amplifier circuit of FIG. 19. The operation of the
differential amplifier circuit of FIG. 19 will be described
below with reference to the timing chart of FIG. 20. First,
in the period T1 which is a proceeding state, the switch 507
alone is put into an ON state, and other switches 506 and 508
are put into an OFF state. This allows the output terminal
502 and the inverting input terminal of the operational
amplifier circuit 503 to be connected through the capacitor
505. In this state, the preceding output voltage carries over
the voltage level of an output voltage Vout.

[0007] Inthe next period T2, in addition to the switch 507,
the switch 508 is turned ON. When the voltage level of the
input voltage Vin changes, the output voltage Vout changes
accordingly, and becomes (Vin+Voff) including an output
offset Voff. At this time, the capacitor 505 is short-circuited,
and both ends of the capacitor 505 become the same
potential. Further, by turning the switches 507 and 508 ON,
the both ends of the capacitor 505 are connected to the
output terminal 502 of the operational amplifier circuit, and
therefore, the potentials of both ends of the capacitor 505
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become Vout (=Vin+Voff) by the output of the operational
amplifier circuit, respectively.

[0008] In the next period T3, while the switch 508 is
turned ON as it is, the switch 507 is turned OFF, and after
that, the switch 506 is turned ON. This allows one end of the
capacitor 505 to be connected to an input terminal 501 and
change from Vout to Vin. Since the switch 508 is turned ON,
the other terminal of the capacitor 505 remains the output
voltage Vout. Hence, the voltage applied to the capacitor 505
becomes as follows

Vout=Vin=Vin+Voff-Vin=Voff

[0009] and a charge equivalent to the offset voltage Voff is
charged to the capacitor 505.

[0010] In the next period T4, the switches 506 and 508 arc
turned OFF, and after that, the switch 507 is turned ON. By
turning the switches 506 and 508 OFF, the capacitor 505 is
directly connected between the inverting input terminal and
the output terminal 502 of the operational amplifier circuit
503, and the output offset Voff is held by the capacitor 505.
By turning the switch 507 ON, the output offset Voff is
applied to the inverting input terminal of the operational
amplifier circuit 503 with the potential of the output terminal
502 as a reference. As a result, the output voltage Vout
becomes as follows

Vout=Vin+ Voff-Voff=Vin

[0011] and therefore, the output offset is canceled, and a
highly precise voltage can be outputted.

[0012] Next, as a second conventional example for cor-
recting the output offset, amplifier circuits as disclosed in
Japanese Patent Laid-Open Nos. 11-249624 (patent docu-
ment 2) and 11-305735 (patent document 3) are cited. FIG.
21 is a circuit diagram showing a basic circuit configuration
of a low voltage amplifier circuit shown in the patent
document 2, and FIG. 22 is a circuit diagram showing the
basic circuit configuration of a high voltage amplifier circuit
as similarly disclosed in the patent document 2.

[0013] The low voltage amplifier circuit shown in FIG. 21
is provided with switching transistors NA1 and NB1 which
connects the gate electrode (control electrode) of a P channel
(hereinafter, referred to simply as P) MOS transistor PM51
of an input stage to either a (+) input terminal or a (-) input
terminal, switching transistors NA2 and NB2 which con-
nects the gate electrode of the PMOS transistor PMS52 of the
input stage to the (+) input terminal or the (-) input terminal,
switching transistors NA3 and NB3 which connects the gate
electrode of a N channel (hereinafter, referred to simply as
N) MOS transistor NM65 of an output stage to either the
drain electrode (second electrode) of the PMOS transistor
PMS51 of the input stage or the drain electrode of the PMOS
transistor PM32 of the input stage, and switching transistors
NA4 and NB4 which connects the gate electrodes of the
NMOS transistors NM63 and NM64 configuring an active
load circuit to either the drain electrode of the PMOS
transistor PMS51 of the input stage or the drain electrode of
the PMOS transistor PM52 of the input stage.

[0014] A high voltage amplifier circuit shown in FIG. 22,
similarly to the low voltage amplifier circuit shown in FIG.
21, is provided with switching transistors PA1 to PA4 and
PB1 to PB4. Here, the gate electrodes of switching transis-
tors NA1 to NA4 and PA1 to PA4 are applied with a control
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signal A, and the gate electrodes of switching transistors
NB1 to NB4 and PB1 to PB4 are applied with a control
signal B.

[0015] In the low voltage amplifier circuit shown in FIG.
21, a circuit configuration is shown in FIG. 23 where the
control signal A is at a H (high) level and the control signal
Bis at a L level, and a circuit configuration is shown in FIG.
24 where the control signal A is at a L (low) level and the
control signal B is at an H level. As evident from these
FIGS. 23 and 24, in case of the low voltage amplifier
circuit, the MOS transistor of the input stage applied with
the input voltage Vin and the MOS transistor of the input
stage fed back with the output voltage Vout are exchange-
able. Consequently, in the cases of the circuit configuration
of FIG. 23 and the circuit configuration of FIG. 24, an
output offset is generated in the amplifier circuit where
reference numerals are in reverse to one another and the
absolute values thereof are equal.

[0016] Further, in the high voltage amplifier circuit shown
in FIG. 22 also, in the cases of the circuit configuration
where the control signal A is at the H level and the control
signal B is at the L level and the circuit configuration where
the control signal A is at the L level and the control signal
B is at the H level, the output offset is generated in the
amplifier circuit where reference characters are in reverse to
one another and the absolute values thereof are equal.

[0017] Tt is disclosed in the circuit configuration of the
patent document 2 that, in an image signal line driving
means of the liquid crystal display unit for performing a dot
inversion driving, to apply a gradation voltage to a piece of
pigment, a high voltage side amplifier circuit for outputting
a positive polarity gradation voltage and a low voltage side
amplifier circuit for outputting a negative polarity gradation
voltage are alternately operated for every frame in response
to the polarity, and an operation of alternately changing the
MOS transistor of the input stage applied with the input
voltage of the amplifier circuit and the MOS transistor of the
input stage fed back with the output voltage for every two
frames is performed, whereby the output offset generated for
each amplifier circuit is equalized for every four frames
time-wise. By so doing, the increase and decrease of bright-
ness generated by variation of a voltage applied to the
pigment by the output offset is prevented.

BRIEF SUMMARY OF THE INVENTION

[0018] When a differential amplifier circuit is configured,
for example, by using polycrystalline silicon thin film tran-
sistor having a large elemental variation, a large output offset
is generated. According to the conventional example of FIG.
19 shown in the patent document 1, when the output offset
of the differential amplifier circuit is large and the current
supply capacity of the input voltage Vin supplied to the input
terminal is low, there often develops an oscillating state by
forming a positive feedback when the input terminal and the
output terminal are connected through the capacitor in the
period T3, and therefore, the output offset cannot be accu-
rately detected. Further, according to the second conven-
tional example shown in the patent document 2, it is not
possible to make the output offset itself small.

[0019] The present invention has been made in view of the
above described problem and it is an object of the invention
to provide a differential amplifier circuit and the drive circuit
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of a liquid crystal display unit using the same, which realize
a highly accurate voltage output corrected in the offset.

[0020] The differential amplifier circuit according to the
present invention includes: differential amplifying means
having first and second input terminals and an output
terminal; a capacity element, one end of which is connected
to a predetermined power source terminal, and the other end
of which is connected to the second input terminal; and
control means for controlling the switching between a first
state wherein the first input terminal is taken as a non-
inverting input terminal, and at the same time, the second
input terminal is taken as an inverting input terminal, and
moreover, the first input terminal is supplied with an input
voltage, and at the same time, the second input terminal is
connected to the output terminal, and a second state wherein
the first input terminal is taken as an inverting input termi-
nal, and at the same time, the second input terminal is taken
as a non-inverting input terminal, and moreover, the first
input terminal is connected to the output terminal.

[0021] Another differential amplifier circuit according to
the present invention includes: differential amplifying
means having a circuit input terminal and a circuit output
terminal, a pair of differential transistors having a first
transistor and a second transistor, a constant current source
for driving the pair of transistors, an active load connected
to a pair of outputs of the pair of transistors, and an output
circuit for outputting a signal to the circuit output terminal
based on the signal of the pair of outputs; first and second
switches for connecting the one of the input pair of the pair
of differential transistors and each of the circuit input
terminal and the circuit output terminal; a third switch for
connecting the other of the input pair and the circuit output
terminal; fourth and fifth switches for connecting each of the
output pair to the output circuit; and a capacity element, one
terminal of which is connected to the predetermined power
source terminal and the other end of which is connected to
the other end of the input pair.

[0022] Further, the differential amplifier circuit includes
control means for controlling the switching between the first
state wherein the first, third and fourth switches are turned
ON, and the second and fifth switches are turned OFF, and
the second state wherein the first, third and fourth switches
are turned OFF, and the second and fifth switches are turned
ON.

[0023] The drive circuit of the liquid crystal display unit
according to the present invention is a drive circuit of a
liquid crystal display unit, which has a plurality of resistors
connected in series between first and second reference
voltages, and includes gradation generating means for form-
ing a gradation voltage from each tap derived from connect-
ing points of a plurality of these resistors and decoding
means for taking a digital signal as an input and selecting
and outputting a corresponding voltage from output voltage
of the gradation generating means, and takes the output of
the decoding means as an input, and drives a plurality of data
lines, respectively, wherein a plurality of differential ampli-
fier circuits are provided in correspondence with a plurality
of data lines.

[0024] The drive circuit of another liquid crystal display
unit according to the present invention is a drive circuit of
the liquid crystal display unit which includes: a plurality of
respective reference voltage input terminals for inputting a
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plurality of reference voltages; decoding means for selecting
and outputting two adjacent reference voltages according to
a digital video signal; D/A converting means for interpolat-
ing and outputting an analogue voltage of the intermediate
level between two reference voltages selected by this decod-
ing means, and takes the output of the D/A converting means
as an input, and drives a plurality of data lines, respectively,
wherein a plurality of differential amplifier circuits are
provided in correspondence with a plurality of data lines.

[0025] The operation of the present invention will be
described. In the differential amplifier circuit having the first
and second input terminals and an output terminal, a control
is made for switching between the first state wherein the first
input terminal is taken as a non-inverting input terminal and
the second input terminal is taken as the inverting input
terminal, and the second state wherein the first input termi-
nal is taken as the inverting input terminal, and the second
input terminal is taken as the non-inverting input terminal,
and moreover, a control is made such that the capacity
element, one end of which is connected to the predetermined
power source terminal, is provided, and the input voltage is
supplied to the first input terminal, and the other end of the
capacity is connected to the second input terminal and
output terminal in the first state, and the first input terminal
and output terminal are connected, and the other end of the
capacity is connected to the second input terminal in the
second state.

[0026] By so doing, the input voltage is not connected to
the capacity, and the offset detecting operation is performed
in the first state, and the offset correcting operation is
performed in the second state and an accurate amplification
output which is removed from the offset can be obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG.1is a block diagram of a differential amplifier
circuit of a first embodiment of the present invention;

[0028] FIG. 2 is a timing chart of switches for showing the
operation of the differential amplifier circuit of FIG. 1;

[0029] FIG. 3 is a view showing a configuration of the
differential amplifier circuit of FIG. 1 in an offset detecting
period TO1 by using an amplifier symbol;

[0030] FIG. 4 is a view showing a configuration of the
differential amplifier circuit of FIG. 1 in a corrected voltage
output period T02 by using an amplifier symbol;

[0031] FIG. 5 is a block diagram of the differential
amplifier circuit of a second embodiment of the present
invention;

[0032] FIG. 6is a timing chart of switches for showing the
operation of the differential amplifier circuit of FIG. 5;

[0033] FIG. 7 is a block diagram of the differential
amplifier circuit of a third embodiment of the present
invention;

[0034] FIG. 8 is a timing chart of switches for showing the
operation of the differential amplifier circuit of FIG. 7;

[0035] FIG. 9 is a block diagram of the differential
amplifier circuit of a fourth embodiment of the present
invention;
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[0036] FIG. 10 is a timing chart of switches for the
operation of the differential amplifier circuit of FIG. 9;

[0037] FIG. 11 is a block diagram of the differential
amplifier circuit of a fifth embodiment of the present inven-
tion;

[0038] FIG. 12 is a block diagram of the differential
amplifier circuit of the first embodiment of the present
invention;

[0039] FIG. 13 is a timing chart of switches for showing
the operation of the differential amplifier circuit of FIG. 12;

[0040] FIG. 14 is an output voltage waveform example of
the differential amplifier circuit of FIG. 12;

[0041] FIG. 15 is a block diagram of the differential
amplifier circuit of the second embodiment of the present
invention;

[0042] FIG. 16 is a timing chart of switches for showing
the operation of the differential amplifier circuit of FIG. 14;

[0043] FIG. 17 is a block diagram of a first application of
the present invention;

[0044] FIG. 18 is a block diagram of a second application
of the present invention,

[0045] FIG. 19 is a block diagram of the differential
amplifier circuit of a first conventional example;

[0046] FIG. 20 is a timing chart for showing the operation
of the differential amplifier circuit of the first conventional
example;

[0047] FIG. 21 is a block diagram of a low voltage
amplifier circuit of a second conventional example;

[0048] FIG. 22 is a block diagram of the high voltage
amplifier circuit of the second conventional example;

[0049] FIG. 23 is a circuit diagram of a circuit configu-
ration where a control signal (A) is at an H level in the low
voltage amplifier circuit of the second conventional
example; and

[0050] FIG. 24 is a circuit diagram of a circuit configu-
ration where a control signal (B) is at an H level in the low
voltage amplifier circuit of the second conventional
example.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0051] Embodiments of the present invention will be
described below in detail with reference to the drawings. In
the drawings to describe the embodiments of the present
invention, the like reference numerals designate the same
parts having the same function, and the description thereof
will be omitted.

[0052]

[0053] FIG. 1 is a view showing a configuration of a
differential amplifier circuit according to a first embodiment
of the present invention. The differential amplifier circuit of
FIG. 1 is a feedback type operational amplifier circuit
having a NMOS differential input portion. The differential
amplifier circuit comprises switches 10 to 14 for changing a
non-inverting input terminal for an inverting input terminal,

[First Embodiment]
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and a capacity element 5. There is provided a control portion
104 for controlling these switches 10 to 14.

[0054] Referring to FIG. 1, the differential amplifier cir-
cuit according to the first embodiment of the present inven-
tion comprises: a differential input portion 101 comprising
input transistors 111 and 112 with sources thereof commonly
connected to each other, a constant current source 121
connected between the sources commonly connected to each
other of the transistors 111 and 112 and a low order power
source VSS, an active load 102 connected to drains of the
input transistors 111 and 112, the switch 10 connecting an
input terminal 1 and a gate of the input transistor 111, a
capacity element 5 connected between a gate of the input
transistor 112 and a power source VO (VO is an arbitrary
power source), a drive and output stage 103 connected to an
output terminal 2, the switch 11 connecting the output
terminal 2 and the gate of the input transistor 112, the switch
13 connecting the output terminal 2 and the gate of the input
transistor 111, the switch 12 connecting a drain of the input
transistor 111 and the drive and output stage 103, and the
switch 14 connecting a drain of the input transistor 112 and
the drive and output stage 103.

[0055] Next, the operation of the differential amplifier
circuit of FIG. 1 will be described. FIG. 2 is a timing chart
for describing the operation of the differential amplifier
circuit of FIG. 1, and shows ON and OFF states of each
switch in one output period. The one output period is a
period for outputting one signal, and FIG. 2 shows the case
where the period is configured by two periods of a first
period TO1 (offset detecting period) for performing a detec-
tion of the output voltage including an output offset and a
second period TO2 (corrected voltage outputting period) for
performing an output of the offset corrected voltage. The
control of each switch in these periods is performed in the
control portion 104.

[0056] Referring to FIG. 2, in the offset detecting period
TO1, the switches 10 to 12 are turned ON, and the switches
13 and 14 are turned OFF. In this way, the input terminal 1
is connected to the gate (terminal 3) of the input transistor
111, and the output terminal 2 is connected to the gate
(terminal 4) of the input transistor 112, and the drain of the
input transistor 111 and the drive and output stage 103 are
connected, and the terminals 3 and 4 become a non-inverting
input terminal and an inverting input terminal, respectively.

[0057] FIG. 3 shows the circuit configuration at this time
by using an amplifier symbol. When the output offset of AV1
is generated for an input voltage VIN, the capacity element
5 connected to the terminal 4 is charged by a voltage VOUT
(=VIN+AV1) added with an offset. Next, in the corrected
voltage output period T02, the switches 10 to 12 are changed
to OFF, and at the same time, the switches 13 and 14 are
changed to ON. In this way, the output terminal 2 is
connected to the gate (terminal 3) of the input transistor 111,
and the drain of the transistor 112 is connected to the drive
and output stage 103, and the terminals 3 and 4 become the
inverting input terminal and the non-inverting input termi-
nal, respectively.

[0058] FIG. 4 shows the circuit configuration at this time
by using the amplifier symbol. In the period T02, the switch
11 is turned OFF, and therefore, the voltage of the terminal
4 becomes a voltage (=VIN+AV1) held by the capacity
element 5 in the period Tol. When the output offset in TO1
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is AV1 (output voltage VOUT=VIN+AV1) for the input
voltage VIN, the output offset in T02 becomes —AV1 for the
voltage of the terminal 4, and therefore, the output voltage
in TO2 becomes equal to the input voltage VIN.

[0059] As described above, in the differential amplifier
circuit of the first embodiment of the present invention, a
change is made such that the terminals 3 and 4 are taken as
the non-inverting input terminal and the inverting input
terminal respectively in the offset detecting period TO1, and
the terminals 3 and 4 are taken as the inverting input
terminal and the non-inverting input terminal respectively in
the corrected voltage output period TO2. Further, the output
voltage at the time of applying the input voltage VIN to the
terminal 3 in the period TO1 is stored in the capacity
element, and the voltage stored in the capacity element 5 in
the period TO1 is used as the voltage of the terminal 4 in the
period T02. In this way, when the output offset in TO1 is AV1
for the voltage (input voltage VIN) of the terminal 3, the
output offset in TO2 becomes —AV1 for the voltage (=VIN+
AV1) of the terminal 4, and therefore, the output voltage
equal to the input voltage VIN can be obtained in TO2.

[0060] Further, in the differential amplifier circuit of the
present embodiment, since the input voltage VIN is con-
nected only to the gate of the input transistor in the period
T01, the input voltage VIN is not affected by the output
similarly to the differential amplifier circuit of the first
conventional example of FIG. 19, and a highly accurate
output voltage corrected in the offset can be obtained regard-
less of the current supply capacity of the input voltage VIN.

[0061] [Second Embodiment]

[0062] Next, a second embodiment of the present inven-
tion will be described. FIG. 5 shows a configuration of a
differential amplifier circuit according to the second embodi-
ment of the present invention. The differential amplifier
circuit of FIG. 5 has a feedback type operational amplifier
circuit having a PMOS differential amplifier input portion.
The differential amplifier circuit comprises switches 20 to 24
for changing a non-inverting input terminal for an inverting
input terminal, and a capacity element 5. There is provided
a control portion 104 for controlling the switches 20 to 24.

[0063] Referring to FIG. 5, the differential amplifier cir-
cuit according to the second embodiment of the present
invention comprises: a differential input portion 201 com-
prising input transistors 211 and 212 with sources thereof
commonly connected to each other, a constant current
source 221 connected between the sources commonly con-
nected to each other of transistors 211 and 212 and a high
order power source VDD, an active load 202 connected to
drains of the input transistors 211 and 212, a switch 20
connecting an input terminal 1 and a gate of the input
transistor 211, a capacity element 5 connected between a
gate of the input transistor 212 and a power source VO (VO
is an arbitrary power source), a drive and output stage 203
connected to an output terminal 2, a switch 21 connecting
the output terminal 2 and the gate of the input transistor 212,
a switch 23 connecting the output terminal 2 and the gate of
the input transistor 211, a switch 22 connecting a drain of the
input transistor 211 and the drive and output stage 203, and
a switch 24 connecting the drain of the input transistor 212
and the drive and output stage 203.

[0064] Next, the operation of the differential amplifier
circuit of FIG. 5 will be described. FIG. 6 is a timing chart
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for describing the operation of the differential amplifier
circuit of FIG. §. Referring to FIG. 6, in an offset detecting
period TO1, the switches 20 to 22 are turned ON, and the
switches 23 and 24 are turned OFF. In this way, the input
terminal 1 is connected to the gate (terminal 3) of the input
transistor 211, and the output terminal 2 is connected to the
gate (terminal 4) of the input transistor 212, and the drain of
the input transistor 211 is connected to the drive and output
stage 203, and the terminals 3 and 4 become a non-inverting
input terminal and an inverting input terminal, respectively.
When the output offset of AV2 is generated for an input
voltage, the capacity element § connected to the terminal 4
is charged by a voltage VOUT (=VIN+AV2) added with an
offset.

[0065] Next, in a corrected voltage output period T02, the
switches 20 to 22 are changed to OFF, and at the same time,
the switches 23 and 24 are changed to ON. In this way, the
output terminal 2 is connected to the gate (terminal 3) of the
input transistor 211, and the drain of the transistor 212 is
connected to the drive and output stage 203, and the termi-
nals 3 and 4 become the inverting input terminal and the
non-inverting input terminal, respectively.

[0066] In the period TO2, since the switch 11 is turned
OFF, the voltage of the terminal 4 becomes the voltage
(=VIN+AV?2) held by the capacity element 5 in the period
TO1. When the output offset in TO1 is AV2 (output voltage
VOUT=VIN+AV?2) for the input voltage VIN, the output
offset in T02 becomes —AV?2 for the voltage of the terminal
4, and therefore, the output voltage in T02 becomes equal to
the input voltage VIN.

[0067] As described above, in the differential amplifier
circuit of the second embodiment of the present invention,
similarly to the differential amplifier circuit of FIG. 1, a
change is made such that the terminals 3 and 4 are taken as
the non-inverting input terminal and the inverting input
terminal respectively in the offset detecting period T01, and
the terminals 3 and 4 are taken as the inverting input
terminal and the non-inverting input terminal respectively in
the corrected voltage output period TO2. Further, the output
voltage at the time of applying the input voltage VIN to the
terminal 3 in the period TO1 is stored in the capacity
element, and the voltage stored in the capacity element 5 in
the period TO1 is used as the voltage of the terminal 4 in the
period T02. In this way, when the output offset in TO1 is AV2
for the voltage (input voltage VIN) of the terminal 3, the
output offset in TO2 becomes —~AV2 for the voltage (=VIN+
AV2) of the terminal 4, and therefore, the output voltage
equal to the input voltage VIN can be obtained in TO02.

[0068] Further, in the differential amplifier circuit of the
present embodiment, since the input voltage VIN is con-
nected only to the gate of the input transistor in the period
T01, a highly accurate output voltage corrected in the offset
can be obtained regardless of the current supply capacity of
the input voltage VIN.

[0069] [Third Embodiment]

[0070] Next, a third embodiment of the present invention
will be described. FIG. 7 shows the configuration of a
differential amplifier circuit of the third embodiment of the
present invention. The differential amplifier circuit of FIG.
7 has a feedback type operational amplifier circuit having a
NMOS differential input portion and a PMOS differential
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input portion. The differential amplifier circuit comprises
switches 30 to 35 and 41 to 45 for changing a non-inverting
input terminal for an inverting input terminal, and a capacity
element 5. There is provided a control portion 304 for
controlling switches 30 to 35 and 41 and 45.

[0071] Referring to FIG. 7, the differential amplifier cir-
cuit of the third embodiment of the present invention
includes: a NMOS differential input portion comprising
input transistors 311 and 312 with sources thereof com-
monly connected to each other, a constant current source 321
connected between the sources commonly connected to each
other of the transistors 311 and 312 and a low order power
source VSS, a PMOS differential input portion comprising
input transistors 313 and 314, a constant current source 322
connected between the sources commonly connected to each
other of the transistors 313 and 314 and a high order power
source VDD, the switch 30 connecting the gates commonly
connected to each other of the input transistor 311 and 313
and the input terminal 1, and the capacity element 5 con-
nected between the gates commonly connected to each other
of the input transistors 312 and 314 and a power source VO
(VO is an arbitrary power source).

[0072] The differential amplifier circuit of the third
embodiment of the present invention further comprises: a
drive and output stage 303 connected to an output terminal
2, the switch 31 connecting the output terminal 2 and the
gates commonly connected to each other of the input tran-
sistors 312 and 314, the switch 41 connecting the output
terminal 2 and the gates commonly connected to each other
of the input transistors 311 and 313, the switches 32 and 42
connecting a drain of the input transistor 311 and the drive
and output stage 303, the switches 33 and 43 connecting a
drain of the input transistor 312 and the drive and output
stage 303, the switches 34 and 44 connecting a drain of the
input transistor 313 and the drive and output stage 303, and
the switches 35 and 45 connecting a drain of the input
transistor 314 and the drive and output stage 303.

[0073] Next, the operation of the differential amplifier
circuit shown in FIG. 7 will be described. FIG. 8 is a timing
chart describing the operation of the differential amplifier
circuit according to the present embodiment. Referring to
FIG. 8, in an offset detecting period TO1, the switches 30 to
35 are turned ON, and the switches 41 to 45 are turned OFF.

[0074] Next, in a corrected voltage output period T02, the
switches 30 to 35 are changed to OFF, and at the same time,
the switches 41 to 45 are changed to ON. By performing the
ON-OFF control of switches in this way, even in the
differential amplifier circuit of FIG. 7, similarly to the
differential amplifier circuit of FIG. 1, the terminals 3 and
4 are taken as the non-inverting input terminal and the
inverting input terminal respectively in an offset detecting
period TO1, the terminals 3 and 4 are taken as the inverting
input terminal and the non-inverting input terminal respec-
tively in the corrected voltage output period T02. Moreover,
the output voltage at the time of applying the input voltage
VIN to the terminal 3 in the period TO1 is stored in the
capacity element, and the voltage stored in the capacity
element 5 in the period TO1 is used as the voltage of the
terminal 4 in the period T02.

[0075] In this way, when the output offset in TO1 is AV3
for the voltage (input voltage VIN) of the terminal 3, the
output offset in T02 becomes —~AV3 for the voltage (=VIN+
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AV3) of the terminal 4, and therefore, the output voltage
equal to the input voltage VIN can be obtained in TO02.

[0076] Further, in the differential amplifier circuit of the
present embodiment, since the input voltage VIN is con-
nected only to the gate of the input transistor in the period
TO01, similarly to the differential amplifier circuit of the
conventional example of FIG. 19, the input voltage VIN is
not affected by the output, and a highly accurate output
voltage corrected in the offset can be obtained regardless of
the current supply capacity of the input voltage VIN.

[0077] [Fourth Embodiment]

[0078] Next, a fourth embodiment of the present invention
will be described. FIG. 9 shows a configuration of the
differential amplifier circuit according to the fourth embodi-
ment of the present invention. The differential amplifier
circuit according to the fourth embodiment shown in FIG.
9 is added with a switch 9 between an output terminal 2 of
the differential amplifier circuit and a load (not shown) for
the circuit shown in FIG. 1. FIG. 10 is a timing chart for
explaining the operation of the differential amplifier circuit
according to the present embodiment. Referring to FIG. 10,
with respect to switches 10 to 16, similarly to the differential
amplifier circuit of FIG. 1, the switches 10 to 12 are changed
to ON and the switches 13, 14 are changed to OFF in an
offset detecting period T01, and the switches 10 to 12 are
changed to OFF and the switches 13, 14 are changed to ON
in a corrected voltage output period T0O2. A newly added
switch 9 is turned OFF in the offset detecting period TO1,
and is changed to ON in the corrected voltage output period
TO2.

[0079] With respect to the differential amplifier circuit of
FIG. 1, when a large capacity load is driven, it is necessary
to set the period TO1 to a sufficiently long period in which
the output of the differential amplifier circuit is stabilized.
On the other hand, with respect to the differential amplifier
circuit shown in FIG. 9, since the switch 9 becomes OFF in
the period TO1, the differential amplifier circuit and the load
are separated, and an actual load of the differential amplifier
circuit in the period TO1 is only the capacity element 5.
Consequently, the differential amplifier circuit of FIG. 9 can
stabilize the output in a shorter period than the differential
amplifier circuit of FIG. 1 in the period T01. From the
above, when a large capacity load is driven, it is possible to
make the period TO1 shorter than the differential amplifier
circuit of FIG. 1, thereby enabling one output period to be
shortened.

[0080] In the present embodiment, while the configuration
provided with the switch 9 in the differential amplifier circuit
according to the first embodiment shown in FIG. 1 has been
described, it is possible to realize the same effect by pro-
viding a switch to connect the output terminal of the
differential amplifier circuit and the load even in the differ-
ential amplifier circuit of other embodiments.

[0081] [Fifth Embodiment]

[0082] Next, a differential amplifier circuit according to a
fifth embodiment of the present invention will be described.
FIG. 11 shows a configuration of the differential amplifier
circuit according to the fifth embodiment of the present
invention. In the differential amplifier circuit according to
the fifth embodiment shown in FIG. 11, a charge redistri-
bution type D/A converter 105 is used in the input portion of
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the differential amplifier circuit for the circuit shown in FIG.
1, and the voltage after D/A conversion is inputted to the
differential amplifier circuit as an input voltage VIN.

[0083] The charge redistribution type D/A converter 105
consists of two capacity elements 6 and 7 having an equal
capacity value and switches 131 to 133, and one end each of
the capacity elements 6 and 7 are connected through the
switch 133, and the other end each are commonly connected
to a reference potential Vb. Further, one end each of the
capacity element 6 are connected to reference potentials Va
and Vb, respectively through the switch 131 and the switch
132. A control portion 104 is for controlling these switches.

[0084] Next, the operation of the charge redistribution
type D/A converter 105 will be described. In the charge
redistribution type D/A converter 105, first, the switch 131
is turned OFF, and the switches 132 and 133 are turned ON,
and the capacity elements 6 and 7 are reset by the reference
potential Vb. Next, when the least significant bit of a digital
data signal is 1 (0), the switch 131 (132) is turned ON, and
the switch 132 (131) is turned OFF, and the switch 133 is
turned OFF, and the capacity element 6 is charged by the
reference potential Va (Vb), and after that, the switch
131(132) is turned OFF. Next, the switch 133 is turned ON,
and the redistribution of the charge is performed between the
capacity elements 6 and 7, and after that, the switch 133 is
turned OFF. The repetition of the redistribution of the charge
between these two capacity elements up to the most signifi-
cant bit of the digital data allows the input voltage VIN to
generate from the digital signal.

[0085] Next, the difference arisen from using the charge
redistribution type D/A converter 105 for the input portions
of the differential amplifier circuits of the present embodi-
ment and the first conventional example of FIG. 19 will be
described. When the charge redistribution type D/A con-
verter 105 is used for the input portion of the differential
amplifier circuit of the conventional example of FIG. 19,
referring to FIG. 20, it is necessary that, subsequent to the
period T1 in which the preceding output is performed, a
period in which a D/A conversion is performed is provided,
and after the D/A conversion, the operation of the period T2
is performed. On the other hand, in the present embodiment,
since the input voltage VIN is supplied to the differential
amplifier circuit only in the offset detecting period TOL, it is
possible to perform the generation of the input voltage VIN
of the next output period by the D/A conversion by the
charge redistribution type D/A converter 105 in the cor-
rected voltage output period T02, and therefore, there is no
need to additionally provide a period for performing the D/A
conversion, and the speeding up of the data processing faster
than the differential amplifier circuit of the first conventional
example can be attempted.

EXAMPLE 1

[0086] To describe the above-described embodiments
more in detail, the embodiments of the present invention will
be described below with reference to drawings. Note that the
same reference numerals will be attached to those having the
same functions as the drawings shown in the description of
the embodiments of the present invention, and the detailed
description thereof will be omitted. FIG. 12 shows the
differential amplifier circuit of the first embodiment of the
present invention. The differential amplifier circuit of FIG.
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12 shows a concrete example of the differential amplifier
circuit of the first embodiment of the present invention of
FIG. 1, wherein a feedback type operational amplifier
circuit having a NMOS differential input portion is added
with switches 10 to 16 for changing a non-inverting input
terminal for an inverting input terminal, and a capacity
element 5.

[0087] Referring to FIG. 12, the differential amplifier
circuit of the first embodiment of the present invention
comprises: a differential input portion 101 comprising input
transistors 111 and 112 with sources thereof commonly
connected to each other; a constant power source 121
connected between the sources commonly connected to each
other of the input transistors 111 and 112 and a low order
power source VSS; a transistor 113, the source of which is
connected to a high order power source VDD, and a drain of
which is connected to a drain of the input transistor 111; a
transistor 114, the source of which is connected to a high
order power source VDD, a gate of which is connected a
gate of the transistor 113, and the drain of which is con-
nected to a drain of the input transistor 112; switches 15 and
16 connecting the gates commonly connected to each other
of the transistors 113 and 114 to a drain of the transistor 114
or the transistor 113; a switch 10 connecting an input
terminal 1 to a gate of the input transistor 111; and a capacity
element 5 connected between a gate of the input transistor
112 and a power source VO (VO is an arbitrary power
source).

[0088] The differential amplifier circuit further comprises:
an output transistor 115, a source of which is connected to
a high order power source VDD, and a drain of which is
connected to an output terminal 2; a switch 11 connecting
the output terminal 2 and the gate of the input transistor 112;
a switch 13 connecting the output terminal 2 and the gate of
the input transistor 111; switches 12 and 14 connecting a
gate of the output transistor 115 and the drain of the input
transistor 111 or the input transistor 112, a constant current
source 122 connected between the output terminal 2 and a
low order power source VSS, a phase compensation capacity
116 connected to the output terminal 2 and the gate of the
output transistor 115.

[0089] Next, the operation of the differential amplifier
circuit shown in FIG. 12 will be described. FIG. 13 is a
timing chart for explaining the operation of the differential
amplifier circuit according to the first embodiment. Further,
FIG. 14 shows an output voltage waveform by the operation
according to the timing chart of FIG. 13.

[0090] Referring to FIG. 13, in an offset detecting period
TO01, the switches 10 to 12 and 15 are turned ON, and the
switches 13, 14 and 16 are turned OFF. In this way, the input
terminal 1 is connected to the gate (terminal 3) of the input
transistor 111, the output terminal 2 is connected to the gate
(terminal 4) of the input transistor 112, and the gates
commonly connected to each other of the transistors 113 and
114 are connected to a drain of the transistor 114, and the
gate of the output transistor 115 is connected to a drain of the
transistor 113. At this time, the terminals 3 and 4 become a
non-inverting input terminal and an inverting input terminal,
respectively, and the capacity element 5 connected to the
terminal 4 is charged by the voltage added with an offset.

[0091] Next, in a corrected voltage output period T02, the
switches 10 to 12 and 15 are changed to OFF, and at the
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same time, the switches 13, 14 and 16 are changed to ON.
In this way, the output terminal 2 is connected to the gate
(terminal 3) of the input transistor 111, and the gates
commonly connected to each other of the transistors 113 and
114 are connected to the drain of the transistor 113, and the
gate of the output transistor 115 is connected to the drain of
the transistor 114, and the terminals 3 and 4 become the
inverting input terminal and the non-inverting input termi-
nal, respectively. In the period T02, since the switch 11 is
turned OFF, the voltage of the terminal 4 becomes the
voltage (=VIN+AV4) held in the capacity element 5 in the
period TO1. When the output offset in TO1 is AV4 (output
voltage VOUT=VIN+AV4) for the input voltage VIN, the
output offset in TO2 becomes —AV4 for the voltage of the
terminal 4, and therefore, the output voltage in TO2 becomes
equal to the input voltage VIN.

[0092] As described above, in the differential amplifier
circuit of the first embodiment of the present invention, the
change is made such that the terminals 3 and 4 are taken as
the non-inverting input terminal and the inverting input
terminal, respectively in the offset detecting period TO1, and
the terminals 3 and 4 are taken as the inverting input
terminal and the non-inverting input terminal, respectively
in the corrected voltage output period TO2. Further, the
output voltage at the time of applying the input voltage VIN
to the terminal 3 in the period TO1 is stored in the capacity
element, and the voltage stored in the capacity element § in
the period TO1 is used as the voltage of the terminal 4 in the
period T02. In this way, when the output offset in TO1 is AV4
for the voltage (input voltage VIN) of the terminal 3, the
output oftset in TO2 becomes —~AV4 for the voltage (=VIN+
AV4) of the terminal 4, and therefore, the output voltage
equal to the input voltage VIN can be obtained in TO02.

[0093] Further, since the input voltage VIN is connected
only to the gate of the input transistor in the period TO1,
similarly to the differential amplifier circuit of the conven-
tional example of FIG. 17, the input voltage VIN is not
affected by the output, and a highly accurate output voltage
corrected in the offset can be obtained regardless of the
current supply capacity of the input voltage VIN.

EXAMPLE 2

[0094] FIG. 15 shows a configuration of the second
embodiment of the present invention. The differential ampli-
fier circuit of FIG. 15 is a drawing showing a concrete
example of the differential amplifier circuit of the second
embodiment of the present invention of FIG. 5, and has a
feedback type operational amplifier circuit having a PMOS
differential input portion. The differential amplifier circuit
comprises switches 20 to 26 for changing a non-inverting
input terminal for an inverting input terminal, and a capacity
element 5.

[0095] Referring to FIG. 15, the differential amplifier
circuit of the second embodiment of the present invention
comprises: a differential input portion 201 comprising input
transistors 211 and 212 with sources thereof commonly
connected to each other; a constant current source 221
connected between the sources commonly connected to each
other of the input transistors 211 and 212 and a high order
power source VDD; a transistor 213, the source of which is
connected to a low order power source VSS, and a drain of
which is connected to the drain of the input transistor 211,
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a transistor 214, a source of which is connected to the low
order power source VSS, and a gate of which is connected
to a gate of the transistor 213, a drain of which is connected
to a drain of the input transistor 212; switches 25 and 26 for
connecting the gates commonly connected to each other of
transistors 213 and 214 to a drain of the transistor 214 or the
transistor 213; a switch 10 for connecting the input terminal
1 to a gate of the input transistor 211; and a capacity element
5 connected between a gate of the input transistor 212 and
a power source VO (VO is an arbitrary power source).

[0096] The differential amplifier circuit further comprises:
an output transistor 215, a source of which is connected to
a low order power source VSS, and a drain of which is
connected to an output terminal 2; a switch 21 connecting
the output terminal 2 and the gate of the input transistor 212;
a switch 23 for connecting the output terminal 2 and the gate
of the input transistor 211; switches 22 and 24 for connecting
a gate of the output transistor 215 to the drain of the input
transistor 211 or the input transistor 212; a constant current
source 222 connected to the output terminal 2 and the high
order power source VDD; and a phase compensation capac-
ity element 216 connected the output terminal 2 and the gate
of the output transistor 215.

[0097] Next, the operation of the differential amplifier
circuit shown in FIG. 15 will be described. FIG. 16 is a
timing chart explaining the operation of the differential
amplifier circuit according to the second embodiment.
Referring to FIG. 16, in the offset detecting period T01, the
switches 20 to 22 and 25 are turned ON, and the switches 23,
24 and 26 are turned OFF. In this way, an input terminal 1
is connected to the gate (terminal 3) of the input transistor
211, and the output terminal 2 is connected to the gate
(terminal 4) of the input transistor 212, and the gates of the
transistors 213 and 214 are connected to the drain of the
transistor 214, and the gate of the output transistor 215 is
connected to the drain of the transistor 213. At this time, the
terminals 3 and 4 become the non-inverting input terminal
and the inverting input terminal, respectively, and the capac-
ity element 5 connected to the terminal 4 is charged by the
voltage added with the offset.

[0098] Next, in the corrected voltage output period T02,
the switches 20 to 22 and 25 are changed to OFF, and at the
same time, switches 23, 24 and 26 are changed to ON. In this
way, the output terminal 2 is connected to the gate (terminal
3) of the input transistor 211, and the gates of the transistors
213 and 214 are connected to the drain of the transistor 213,
and the gate of the output transistor 215 is connected to the
drain of the transistor 214, and the terminals 3 and 4 become
the inverting input terminal and the non-inverting input
terminal, respectively. In the period T02, a switch 11
becomes OFF, and therefore, the voltage of the terminal 4
becomes the voltage (=VIN+AVS) held in the capacity
element 5 in the period TO1. When the output offset in the
period TO1 is AV5 (output voltage VOUT=VIN+AV5) for
the input voltage, the output offset in T0O2 becomes ~AVS5 for
the voltage of the terminal 4, and therefore, the output
voltage in T02 becomes equal to the input voltage VIN.

[0099] As described above, even in the differential ampli-
fier circuit in the second embodiment of the present inven-
tion, similarly to the differential amplifier circuit of FIG. 12,
a change is made such that the terminals 3 and 4 are taken
as a non-inverting input terminal and an inverting input
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terminal, respectively in the offset detecting period TO1, and
the terminals 3 and 4 are taken as an inverting input terminal
and a non-inverting input terminal, respectively in the cor-
rected voltage output period T02. Further, the output voltage
at the time of applying the input voltage VIN to the terminal
3 in the period TO1 is stored in the capacity element, and the
voltage stored in the capacity element 5 in the period TO1 is
used as the voltage of the terminal 4 in the period T02. In this
way, when the output offset in TO1 is AV5 for the voltage
(input voltage VIN) of the terminal 3, the output offset in
T02 becomes —-AV5 for the voltage (=VIN+AV5) of the
terminal 4, and therefore, the output voltage equal to the
input voltage VIN can be obtained in T02.

[0100] Further, since the input voltage VIN is connected
only to the gate of the input transistor in the period T01, it
is possible to correct the offset of the differential amplifier
circuit even when the current supply capacity of the input
voltage VIN is small, and a highly accurate output voltage
can be obtained.

[0101]

[0102] Next, the fifth embodiment of the present invention
will be described. FIG. 17 is a block diagram for explaining
a first application of the present invention. In this applica-
tion, an example adapting the differential amplifier circuit of
the present invention to a multi-output drive circuit used in
an active matrix type display is shown. Referring to FIG. 17,
the drive circuit of the active matrix type display unit is
configured such that, from among a plurality of gradation
voltages generated from each terminal (tap) of a resistor
string 411 provided between reference voltages VH and VL,
the gradation voltage is selected for every output at decoders
412 to 412n according to digital video signals, and is
amplified at output circuits 413a to 413#, thereby driving the
data line connected to an output terminal 414. The control
signal controls the switches of the differential amplifier
circuit of the present invention configuring output circuits
413a to 413n.

[0103] The differential amplifier circuit of the present
invention can be used as the output circuits 413a to 413n
shown in FIG. 17. The output circuits 413z to 413# using
differential amplifier circuit of the present invention can
drive the data line by highly accurate voltage regardless of
the current supply capacity of the gradation voltage selected
and inputted from the decoders 4124 to 412n.

[0104]

[0105] Next, a second application of the present invention
will be described. FIG. 18 is a block diagram for describing
the application. This application shows a case of using the
resistor string as gradation voltage generating means of the
multi-output drive circuit used in the active matrix type
display unit. In this application, an example is shown where
the differential amplifier circuit of the present invention is
adapted to the drive circuit using the charge redistribution
type D/A converter as the gradation voltage generating
means of the multi-output drive circuit used in the active
matrix display unit.

[0106] Referring to FIG. 18, the drive circuit of the active
matrix type display of the present application is configured
such that, from among gamma voltages VR1 to VRN
corresponding to transmittance-voltage characteristic of a
liquid crystal inputted in decoders 422a to 422n from a

[Application 1]

[Application 2]
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gamma voltage input portion 421 per every output, two
adjacent gamma voltages according to a digital video signal
are inputted to a charge redistribution type D/A converter
423. The charge redistribution type D/A converter 423
generates the gradation voltage according to the digital
video signal from the two inputted gamma voltages, and
amplifies it at output circuits 424a to 424n, thereby driving
the data line connected to an output terminal 425. A control
signal controls the switches of the differential amplifier
circuit of the present invention configuring the output cir-
cuits 424a to 424n.

[0107] The differential amplifier circuit of the present
invention can be used as the output circuits 424a to 424n
shown in FIG. 18. While the voltage generated from the
charge redistribution type D/A converter 423 has no current
supply capacity, the output circuits 424a to 424n using the
differential amplifier circuit of the present invention can
drive the data line by highly accurate voltage regardless of
the current supply capacity of the input voltage.

[0108] According to the present invention, there is an
advantage in that the offset detecting operation is performed
in the first state without the input voltage connected to the
capacity, and the offset correcting operation is performed in
the second state, and therefore, even when the current supply
capacity of the input is small, a highly accurate amplification
output which is removed from the offset can be obtained.

What is claimed is:
1. A differential amplifier circuit, including:

differential amplifier means having first and second input
terminals and an output terminal;

a capacity element, one end of which is connected to a
predetermined power source terminal, and the other
end of which is connected to said second input termi-
nal; and

control means for controlling the switching between a first
state wherein said first input terminal is taken as
anon-inverting input terminal, and at the same time,
said second input terminal is taken as an inverting input
terminal, and moreover, an input voltage is supplied to
said first input terminal, and at the same time, said
second terminal is connected to said output terminal,
and a second state wherein said first input terminal is
taken as the inverting input terminal, and at the same
time, said second input terminal is taken as the non-
inverting input terminal, and moreover, said first input
terminal is connected to said output terminal.

2. The differential amplifier circuit according to claim 1,
wherein a voltage amplifying an input voltage supplied to
said first input terminal is stored in said capacity element in
said first state, and the voltage amplifying the voltage stored
in said capacity element to be supplied to said second input
terminal is outputted to said output terminal in said second
state.

3. The differential amplifier circuit according to claim 1,
further including a switch provided between said output
terminal and a load,

wherein said control means turns said switch OFF in said
first state.
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4. A differential amplifier circuit, including:
a circuit input terminal and a circuit output terminal;

differential amplifier means having a pair of differential
transistors comprising first and second transistors, a
constant current source for driving said pair of differ-
ential transistors, an active load connected to an output
pair of said pair of differential transistors, and an output
circuit for outputting a signal to said circuit output
terminal based on the signal of said output pair;

first and second switches connecting one of the input pair
of said pair of differential transistors and each of said
circuit input terminal and said circuit output terminal;

a third switch connecting the other of said input pair and
said circuit output terminal;

fourth and fifth switches connecting each of said output
pair to said output circuit; and

a capacity element, one end of which is connected to a
predetermined power source terminal, and the other
end of which is connected to the other of said input pair.

5. The differential amplifier circuit according to claim 4,
further including control means for controlling the switching
between the first state wherein said first, third and fourth
switches are turned ON, and said second and fifth switches
are turned OFF, and the second state wherein said first, third,
and fourth switches are turned OFFE, and said second and
fifth switches are turned ON.

6. The differential amplifier circuit according to claim 5,
wherein the voltage amplified based on the input voltage to
be supplied to one of said input pair from said circuit input
terminal is held in said capacity element in said first state,
and the voltage amplified based on the voltage held in said
capacity element to be supplied to the other of said input pair
is outputted to said circuit output terminal in said second
state.

7. The differential amplifier circuit according to claim 5,
wherein said active load has

a pair of transistors comprising third and fourth transistors
with gates and sources thereof commonly connected,
respectively, a sixth switch connecting the drain of said
third transistor connected to one of said output pair and
the gates of said transistor pair, and a seventh switch
connecting the drain of said fourth transistor connected
to the other of said output pair and the gates of said
transistor pair,

wherein said control means makes a control such that at
least said sixth switch is turned OFF and said seventh
switch is turned ON in said first state, and at least said
sixth switch is turned ON and said seventh switch is
turned OFF 1n said second state.
8. The differential amplifier circuit according to claim 5,
further including a switch provided between said circuit
output terminal and an output load,

wherein said control means turns said switch OFF in said

first state.

9. The differential amplifier circuit according to claim 1,
further including means for generating an input voltage of
the circuit in said following first state, in said second state.

10. A drive circuit of a liquid crystal display unit, having
a plurality of resistors connected in series between first and
second reference voltages, and including gradation generat-
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ing means for generating a gradation voltage from each tap
derived from connecting points of said plurality of resistors,
and decoding means for taking a digital signal as an input
and selecting and outputting a voltage corresponding to the
output voltage of said gradating generating means, and
taking the output of said decode means as an input, and
driving a plurality of data lines, respectively, said drive
circuit comprising a plurality of differential amplifier cir-
cuits according to claim 1 corresponding to said plurality of
data lines.

11. A drive circuit of a liquid crystal display unit, includ-
ing: a plurality of respective reference voltage input termi-
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nals for inputting a plurality of reference voltages; decode
means for selecting and outputting two adjacent reference
voltages according to the digital video signal; and D/A
converting means for interpolating and outputting an analog
voltage of the intermediate level of two reference voltages
selected by this decode means, and taking the output of said
D/A converting means as an input, and driving a plurality of
data lines, respectively, said drive circuit comprising a
plurality of differential amplifier circuits according to claim
1 corresponding to a plurality of data lines.
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