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A transistor for detecting current generated by an output side
transistor of a current mirror circuit of an organic EL panel
drive circuit and a control circuit including a current driven
input stage and an output stage for driving the input side
transistor of the current mirror circuit are provided. The
input stage of the control circuit receives the detected
current and a certain reference current and the output stage
of the control circuit generates a drive current, which
corresponds to a difference between the detected current and
the certain reference current and drives the input side
transistor of the current mirror circuit. The control circuit
controls the detected current in such a manner that it
becomes equal to the reference current and the current
distributed to terminal pins of an organic EL panel becomes
the reference current or a current corresponding thereto.
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ORGANIC EL PANEL DRIVE CIRCUIT AND
ORGANIC EL DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an organic EL
element drive circuit and an organic EL display device using
the same organic EL element drive circuit. In particular, the
present invention relates to an organic EL element drive
circuit capable of reducing variation of drive current in a
driver IC for current-driving an organic EL panel for use in
a portable telephone set, etc., and reducing luminous varia-
tion on a screen of an organic EL display device due to
difference in characteristics between driver ICs and, particu-
larly, suitable for a high luminous color display and an
organic EL display device using the same organic EL
element drive circuit.

[0003] 2. Description of the Related Art

[0004] Since an organic EL display device can perform a
high luminance display due to spontaneous light emission,
the organic EL display device is suitable for use in a display
device whose display screen size is small and is expected as
the next generation display device to be mounted on such as
a portable telephone set, a DVD player or a PDA (personal
digital assistance), etc. A known problem of the organic EL
display device is that variation of luminance becomes con-
siderable when a voltage drive is applied to the organic EL
display device as in a liquid crystal display device and the
drive control becomes difficult due to the difference in
sensitivity between R (red), G (green) and B (blue).

[0005] In view of this problem, an organic EL display
device using a current driver is proposed recently. For
example, in JP H10-112391A, a technique for solving the
problem of luminance variation by employing the current
drive is disclosed.

[0006] In a recent organic EL display panel of a passive
type organic EL display device for use in a portable tele-
phone set, the number of terminal pins of column lines
(anode side drive lines of organic EL elements) is 396
(132x3) and the number of terminal pins of row lines is 162.
These numbers of the terminal pins are still increasing.

[0007] With such increase of the number of terminal pins,
the number of column IC drivers is three currently and the
number of terminal pins of each driver for one of R, G and
B display colors in the case of QVGA full color display is
120, so that the total number of the terminal pins of the three
drivers becomes 360. Therefore, there is a problem that
luminance variation occurs on a screen of an organic EL
display device due to difference in characteristics between
the column IC drivers, particularly, due to variation of drive
circuits thereof.

[0008] For example, JP2001-42827A discloses a tech-
nique for solving the above problem.

[0009] FIG. 3 is a circuit diagram disclosed in JP2001-
42827A. In FIG. 3, an initial stage column IC driver (anode
line drive circuit as a master chip) 21 includes a reference
current control circuit RC, a control current output circuit
CO, a switch block SB having switches S1 to Sm and
circuits composed of transistors Q1 to Qm and bias resistors
R1 to Rm and provided correspondingly to the terminal pins
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as m current drive sources. A next stage column driver IC (a
second anode line drive circuit of a slave chip) 22 includes
a reference current control circuit RC, a control current
output circuit CO, a switch block SB having switches S1 to
Sm and circuits composed of transistors Q1 to Qm and bias
resistors R1 to Rm and provided correspondingly to the
terminal pins as m current drive sources. The m current drive
sources are constructed with transistors Q1 to Qm and
resistors R1 to Rm, respectively. Output currents i of the
transistors Q1 to Qm of the drivers are supplied to the pins
through the switches S1 to Sm and output terminals X1 to
Xm, respectively.

[0010] The reference current control circuit RC is con-
structed with an operational amplifier OP supplied with a
reference voltage VREF, a transistor Qa, which is driven by
an ouiput of the operational amplifier OP supplied to a base
thereof, a resistor Rp provided between an emitter of the
transistor Qa and ground and a transistor Qb having collec-
tor connected to a collector of the transistor Qa on an
upstream side of the transistor Qa. A voltage generated by
the resistor Rp is fed back to an input of the operational
amplifier OP, so that the reference current control circuit
constitutes a constant current source. An emitter of the
transistor Qb is connected to a power source line VBE
(corresponding to a power source line VDD of the display
device) through a resistor Rr.

[0011] A current mirror circuit is constructed with the
transistor Qb as an input side transistor and the transistors
Q1 to Qm and a transistor Qo of the control current output
circuit CO as output side transistors. The transistor Qb is
driven by a reference current IREF generated by the refer-
ence current control circuit RC.

[0012] The drive current control circuit CC of the column
driver IC 22 corresponds to the reference current control
circuit RC. The drive current output circuit CC is con-
structed with a current mirror circuit including transistors Qc
and Qd and a transistor Qe driven by the output side
transistor Qd of the current mirror circuit. The input side
transistor Qc of the column driver IC 22 is supplied with an
output current lout=ic of the control current output circuit
CO of the column driver IC 21 to drive the transistor Qe of
the driver 22. The transistor Qe of the column driver IC 22
is an input side transistor of a current mirror circuit consti-
tuted with the transistors Q1 to Qm. Resistance values of the
resistors Ro and Rr are equal and a resistance value of the
resistor Rs is equal to a value of the parallel resistors R1 to
Rm. The switches S1 to Sm of the switch block SB of the
column driver IC 21 are ON/OFF controlled by control
signals GAl to GAm and the switches S1 to Sm of the switch
block SB of the column driver IC 22 are ON/OFF controlled
by control signals GB1 to GBm.

[0013] As another organic EL drive circuit having a con-
struction similar to that shown in FIG. 3, a pair of current
mirror circuits having an input side transistor and output side
transistors are provided in a position corresponding to the
switch block SB. In the current drive circuit, input side
transistors are provided correspondingly to terminal pins
and. The switching operation of the current drive circuit is
ON/OFF controlled by the control signals GA1 to GAm.

[0014] Further, JPH9-232074A and JP2001-143867A dis-
close techniques, in each of which a D/A converter circuit is
provided in an upstream side of a current mirror output
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circuit such as shown in FIG. 3 and generates drive currents
for the respective terminal pins by D/A converting the
display data for column side terminal pins of an organic EL
display device.

[0015] Aproblem of the current drive circuit, in which the
current mirror circuit for driving a plurality of output side
transistors in parallel is used in the drive stage or the output
stage will be described with reference to the column driver
circuits 21 and 22 shown in FIG. 3.

[0016] Inthe organic EL drive circuit shown in FIG. 3, the
output current lout=ic of the transistor Qo of the column IC
driver circuit 21 is supplied to the transistor Qe of the
column IC driver circuit 22 through the current mirror
transistors Qc and Qd. Therefore, the output current i of the
current mirror circuit is equal to the reference current IREF
theoretically. However, even if the reference currents of the
chips are made equal in this manner, characteristics (hfe and
Early voltage, etc.) of transistors of the D/A converter
circuits and the output circuits in the chips may be different.
Therefore, it is difficult to make actual output currents of the
chips precisely equal to each other. Further, since the ref-
erence current i is generated by the column driver IC 22 on
the basis of the current lout, which is one of the output drive
currents of the column driver IC 21, a difference between the
reference current i of the column driver IC 22 and the
reference current IREF of the column driver IC 21 becomes
large, so that the luminance variation in a boarder region on
a display screen corresponding to an area between adjacent
column driver ICs can not be removed sufficiently. JP2003-
288045A entitled “Organic EL Drive Circuit and Organic EL
Display Device” discloses a technique for solving such
problem.

[0017] In the technique disclosed therein, a pair of resis-
tors are provided within a column driver IC. A current from
an output stage current source is supplied to one of the
paired resistors and a current from an output current source
of an upstream side column driver IC is supplied to the other
resistor of the paired resistors. Voltages gencrated by the
resistors according to these currents are compared with each
other by an operational amplifier OP and the currents of the
output stage current sources of the column driver IC are
controlled to make them equal to each other by feeding back
the currents in such a way that the voltages of the resistors
become equal to each other.

[0018] On the other hand, due to the increase of the
number of terminal pins, drive current variation between
terminal pins becomes considerable. Therefore, more pre-
cisely defined drive currents are required. In view of this
requirement, a problem occurs in the drive current control
technique, in which paired resistors are utilized. That is,
variation in resistance value of paired resistors influences on
the drive current.

[0019] Particularly, when the drive current becomes
smaller, an area of the paired resistors is increased neces-
sarily, so that an area occupied by the column driver IC
having such paired resistors is increased.

[0020] In the active matrix type current drive circuit, the
drive current of an organic EL element is generated by
charging a capacitor of a pixel circuit, which is, for example,
several hundreds pF, with a current in a range from 0.1 A
to 10 uA. Therefore, requirements of S/N ratio and of
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preciseness of the drive current of the active matrix type
organic EL drive circuit become more severe than those of
the passive matrix type organic EL drive circuit.

SUMMARY OF THE INVENTION

[0021] An object of the present invention is to provide an
organic EL drive circuit capable of reducing variation of
drive current in a driver IC thereof for current-driving an
organic EL panel.

[0022] Another object of the present invention is to pro-
vide an organic EL drive circuit capable of reducing lumi-
nous variation on a screen of an organic EL display device
due to difference in characteristics between driver I1Cs for
current-driving an organic EL panel.

[0023] A further object of the present invention is to
provide an organic EL display device capable of reducing
luminous variation of a screen of an organic EL display
device due to difference in characteristics between driver
ICs for current-driving an organic EL panel.

[0024] Inorder to achieve the above mentioned objects, an
organic EL drive circuit according to the present invention
is featured by comprising a first current mirror circuit
including an input side transistor supplied with a predeter-
mined drive current and a plurality of output side transistors
for generating output currents to be distributed to a plurality
of output pins provided correspondingly to terminal pins of
an organic EL panel, a first transistor (output current detect-
ing transistor) for generating a first current corresponding to
the output current of the output side transistor by current-
mirror connection to the input side transistor of the first
current mirror circuit or by receiving an output current of the
output side transistor and a control circuit including an input
stage driven by the first current and a certain reference
current and an output stage for generating the predetermined
drive current corresponding to a difference between the first
current and the certain reference current, for controlling the
first current in such a manner that the first current becomes
substantially equal to the certain reference current by driving
the input side transistor by the output stage.

[0025] In the present invention, the first transistor (output
current detecting transistor) is provided for the output side
transistors of the first current mirror circuit and the control
circuit includes the current-driven input stage and the output
stage for driving the input side transistor of the first current
mirror circuit. The input stage of the control circuit gener-
ates a drive current corresponding to the difference between
the first current as a detected current and the reference
current to drive the input side transistor of the first current
mirror circuit. The control circuit controls the current to be
distributed to the terminal pins in such a manner that it
becomes equal to the reference current or a current corre-
sponding to the reference current.

[0026] Therefore, there is no need of proving a resistor
circuit in the input side of the control circuit, so that the
organic EL drive circuit is not influenced by variation of
resistance value of the resistor circuit. Therefore, it is
possible to precisely make the output current of the output
side transistor equal to the reference current or the current
corresponding thereto.

[0027] Further, the precise output currents of the output
side transistors or currents corresponding thereto are out-
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putted externally of the column driver IC and used as a
reference current of a next stage, that is, a slave driver IC.
When the slave driver IC has the same circuit construction
as that of the master, that is, first stage driver IC, it is
possible to precisely control the output currents of the output
side transistors of the slave driver IC to the reference current
or current corresponding to the reference current. Thus,
variation of the drive currents outputted to the respective
terminal pins is reduced to thereby supply totally highly
precise drive currents to the terminal pins.

[0028] As a result, it becomes possible to reduce variation
of drive current in a column driver IC for driving an organic
EL panel of a portable telephone set, etc., even when the
number of terminal pins is increased and, further, it becomes
possible to reduce luminous variation on a screen of an
organic EL panel due to difference in characteristics between
the column driver ICs for driving the organic EL panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a circuit diagram of a column driver of a
passive matrix type organic EL panel according to an
embodiment of the present invention;

[0030] FIG. 2 is a circuit diagram of an example of a
differential amplifier of the column driver shown in FIG. 1;
and

[0031] FIG. 3 is a circuit diagram of an example of a
conventional organic EL drive circuit.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0032] FIG.1is acircuit diagram of a column driver of an
organic EL panel, according to an embodiment of the present
invention. In FIG. 1, an organic EL panel drive circuit 10
includes column driver ICs 11 and 12.

[0033] Each of the column driver ICs 11 and 12 includes
a reference current generator circuit 1 and a current output
circuit 2.

[0034] The column driver IC 11 is a master chip column
driver and the column driver IC 12 is a slave chip column
driver and has substantially the same circuit construction as
that of the column driver IC 11.

[0035] Differences between the column driver ICs 11 and
12 are that ON/OFF operation of analog switches (transmis-
sion gates) of the drivers 11 and 12, which are connected to
input terminals Iin, are opposite, that the master chip driver
IC 11 supplies a reference drive current Ir, which corre-
sponds to a reference current Iref generated by the reference
current generator circuit 1 of the column driver IC 11, to the
slave chip driver IC 12 and that the slave chip driver IC 12
operates upon a current corresponding to the reference drive
current Ir from the master chip driver IC 11.

[0036] The column driver ICs 11 and 12 will be described
in the following description. However, it should be noted
that, when three or more driver ICs are connected in series,
each of the third and following driver ICs operates similarly
to the slave driver IC 12.

[0037] Each of the driver ICs 11 and 12 includes a series
circuit 3 including analog switches SW1 and SW2 and a
reference current source 3a. The series circuit 3 is provided
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between the input terminal Tin and a bias line +Vb. The
reference current source 3a is supplied with power from the
bias line +Vb and generates a reference current Iref.

[0038] When the upstream side analog switch SW1 of the
series circuit 3 of the master chip driver 11 is in OFF state,
the downstream side analog switch SW2 thereof is in ON
state. On the other hand, when the upstream side analog
switch SW1 of the series circuit 3 of the slave chip driver IC
12 is ON state, the downstream side analog switch SW2
thereof is in OFF state. Non-inversion and inversion sides of
control terminals (gate input terminals) of these switches
SW1 and SW2 are connected to a control signal input
terminal Sin directly and through an inverter 3b, respec-
tively, in such a manner that the states of the switches SW1
and SW2 are always opposite to each other. That is, the
switches SWI and SW2 are complementarily driven.

[0039] When a setting signal S supplied from a controller
7 to one of the column driver ICs 11 and 12 through a control
signal input terminal Sin is high (H) level, the switches SW1
and SW2 of the one column driver IC are turned OFF and
ON, respectively, and, when the setting signal S is in low (L)
level, the switches SW1 and SW2 are turned ON and OFF,
respectively. In the embodiment shown in FIG. 1, the
column driver IC 11 becomes the master chip driver when
the control signal at the input terminal Sin is H and the
column driver IC 12 becomes the slave chip driver when the
control signal is L.

[0040] The switches SW1 and SW2 and the inverter 3b
constitute a selector circuit for selecting either one of the
currents from the input terminal Iin and the reference current
Iref generated by the reference current source 3a.

[0041] The controller 7 includes a non-volatile memory
7a, 1 bit of which is assigned to data of the setting signal S
for each of the column driver ICs and the setting signal S for
the respective driver chips are derived from the non-volatile
memory 7a. That is, the non-volatile memory 7z includes bit
areas corresponding in number to column driver ICs used as
the respective column drivers. The data are written in the bit
areas of the non-volatile memory 7a in a fabrication step of
the drive circuit as a ROM or after the fabrication step by a
MPU, etc. Incidentally, the non-volatile memory 7a may be
replaced by a volatile memory. In such case, the bit data may
be written therein from another non-volatile memory.

[0042] 1In the following description, the column driver IC
11 will be described in detail. As to the column driver IC 12,
only operational differences thereof from the column driver
IC 11 will be described. The control circuit 1 of the column
driver IC 11 includes a differential amplifier 4 having an
input stage directly driven by a current inputted to a (+) input
terminal 42 and a (-) input terminal 4b of the differential
amplifier 4, and a series circuit of an N channel MOS FET
Trp and a resistor Rp connected to an output terminal 4¢ of
the differential amplifier 4. The transistor Trp has a gate
connected to the output terminal 4¢ of the differential
amplifier 4 and is driven by a voltage output at the output
terminal 4¢. The resistor Rp has one end connected to a
source of the transistor Trp and the other end grounded. In
an upstream side of the transistor Trp, an input side P
channel MOS FET Tra of the current mirror circuit 13 is
provided. A drain of the transistor Trp is connected to a drain
of the transistor Tra, so that the transistor Tra is driven by the
reference current Iref.
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[0043] Unlike the operational amplifier OP shown in FIG.
3, the differential amplifier 4 has the input stage, which is
constructed with a plurality of current mirror circuits and
current-driven by the input currents as shown in FIG. 2. The
construction and operation of the differential amplifier 4 will
be described in detail later.

[0044] The current mirror circuit 13 functions to distribute
the reference current to the respective terminal pins. The
current mirror circuit 13 includes an input side transistor Tra
and output side transistors Trb to Trn. Further, a P channel
MOS FET Trq is connected to the input side transistor Tra
and, together with the transistor Tra, constitute a current
mirror circuit. The transistor Trq is arranged in a closer
position than said output side transistors to the input side
transistor Tra. Sources of the transistors Trb to Trq are
connected to a power source line +VDD (+3V). When the
present invention is applied to the active type organic EL
drive circuit, the sources of the transistors Trb and Trq are
connected to a power source line +Vce (+5.5V). The gate
width ratio (channel width ratio) of each of the output side
transistors Trq and Trb to Trn to the input side transistor Tra
is 1:1. The transistors Trb to Trn-1 output the reference
currents Ir to be distributed to the respective terminal pins
and the output current of the transistor Trn is outputted
externally of the column driver IC 11.

[0045] The output current Ir from the drain of each of the
transistors Trb to Trn is substantially equal to the output
current from the drain of the transistor Trq.

[0046] The (+) input terminal 4a of the differential ampli-
fier 4 is connected to a connecting point N1 between the
switches SWI and SW2, In the master chip driver IC in
which the switch SW2 is in ON state, the (+) input terminal
4a of the differential amplifier 4 receives the reference
current Iref from the reference current source 3a through the
switch SW2. The (-) input terminal 4b of the differential
amplifier 4 is connected to the drain of the transistor Trq.
The transistor Trq constitutes a current monitor circuit for
monitoring the output current Ir from the drain of each of the
transistors Trb to Trn. That is, the transistor Trq is an output
current detecting transistor for the transistors Trb to Trn and
generates the output current Ir as a detected current at the
drain thereof.

[0047] The drains of the output side transistors Trb to Trn
of the current mirror circuit 13 are connected to D/A
converter circuits 5, respectively. The reference currents Ir
are used as reference drive currents of the respective D/A
converter circuits 5. In response to display data, the D/A
converter circuits 5 generate the drive currents Ir corre-
sponding to display luminance and the respective output
stage current sources 6 are driven thereby. Each output stage
current source 6 is constructed with a current mirror circuit
including a pair of transistors and the drive currents i from
the output stage current sources 6 are supplied to the
terminal pins of the organic EL panel through the output
terminals X1 to Xm, respectively.

[0048] The drain of the last output stage transistor Trn is
connected to an external output terminal Iout of the column
driver IC 11 and the output current is sent externally of the
column driver IC 11 through the output terminal Iout to the
input terminal Iin of the slave driver IC 12. Thus, the
transistor Trn becomes a current output circuit to the next
stage.
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[0049] The output current of the transistor Trq is inputted
to the (-) input terminal 4b of the differential amplifier 4 and
an output voltage of the differential amplifier 4 is inputted to
a gate of the transistor Trp. The output of the transistor Trp
is fed back to the transistor Trq. As a result, the current of
the transistor Trq becomes substantially equal to the current
inputted to the (+) input terminal 4a of the differential
amplifier 4, so that the current Ir becomes equal to the
reference current Iref.

[0050] Therefore, when the transistors constituting the
differential amplifier 4, the transistor Trg, the transistor Tra
and the transistors Trb to Trn of the column driver IC 11
have good paring characteristics, output currents Ir of the
output side transistors Trq and Trb to Trn are controlled in
such manner that the current Ir becomes equal to the
reference current Iref of the reference current source 3a and
the thus controlled currents Ir are outputted to the respective
D/A converter circuits 5 as drive currents and further out-
putted externally of the column driver IC 11 through the
output terminal Iout.

[0051] The input terminal Iin of the slave chip column
driver 12 is connected to the external output terminal Tout of
the column driver IC 12 so that the latter receives the current
Ir (=Iref) from the transistor Trn of the current output circuit
2 of the column driver IC 11. Therefore, the column driver
12 generates reference currents corresponding to the respec-
tive terminal pins by the current mirror circuit 13 thereof.

[0052] With the setting signal S in L level at the input
terminal Iin of the column driver IC 12, the switches SW1
and SW2 thereof are turned ON and OFF, respectively.
Therefore, the output current Ir of the column driver IC 11
is inputted to the (+) input terminal 4a of the differential
amplifier 4 of the column driver IC 12 and the transistor Trp
of the current mirror circuit 13 of the column driver IC 12
is driven by the output voltage of the differential amplifier 4.
Thus, the input side transistor Tra of the current mirror
circuit 13 of the driver IC 12 is driven and output currents
Ir are generated by the output side transistors Trb to TRn of
the current mirror circuit 13 thereof. The respective D/A
converter circuits § are driven by the output currents Ir thus
generated and the output stage current sources 6 correspond-
ing thereto generate the drive currents i at the output
terminals X1 to Xm.

[0053] The drain of the transistor Trn of the current mirror
circuit 13 of the driver IC 12 is connected to an external
output terminal Tout and outputs an output current Ir exter-
nally of the driver IC 12 through the external output terminal
Tout.

[0054] Since the driver IC 12 is similar to the driver [C 11,
the output current Ir of each of the transistors Trb to Trn of
the current mirror circuit 13 of the driver IC 12 becomes
substantially equal to the reference current Iref on the (+)
input terminal 4 of the differential amplifier 4. The output
current Ir is an output current from the output side transistor
Trn of the current mirror circuit 13 of the column driver 11
and is controlled to the reference current Iref of the reference
current source 3a of the driver 11. As a result, the output
current of each of the transistors Trb to Trn of the driver IC
12 is controlled in such a manner that it becomes substan-
tially equal to the reference current Iref of the reference
current source 3a of the driver IC 11.

[0055] That is, when the transistors constituting the dif-
ferential amplifier 4, the transistor Trq, the transistor Tra and
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the transistors Trb to Tm of the driver IC 12 have good
paring characteristics, output currents Ir of the output side
transistors Trq and Trb to Trn are controlled in such manner
that the current Ir becomes equal to the reference current Iref
of the reference current source 3a even if the paring char-
acteristics is different from that of the driver IC 11 and that
the thus controlled currents Ir are outputted to the respective
D/A converter circuits § as drive currents and further out-
putted externally of the driver IC 11 through the output
terminal Tout.

[0056] FIG. 2 is a circuit diagram of the differential
amplifier 4 having an input stage, which is directly driven by
the input currents.

[0057] In FIG. 2, the input stage of the differential ampli-
fier 4 is constructed with a cascade-connected current mirror
circuit 41 and an output stage amplifier 47.

[0058] In detail, the current mirror circuit 41 includes
current mirror circuits 42 and 43 and constant current
sources 44 and 45 integrated in this order between a power
line +VDD and ground.

[0059] The current mirror circuit 42 is constructed with N
channel MOS transistors TN1 and TN2 and the current
mirror circuit 43 is constructed with N channel MOS tran-
sistors TN3 and TN4. The current source 44 is constructed
with a P channel MOS transistor TP1 and a constant current
source 44a and the current source 45 is constructed with a
P channel MOS transistor TP2 and a constant current source
45a4.

[0060] The P channel MOS transistor TP1 of the current
source 44 is connected to the power line +VDD through the
constant current source 44a and operates with a bias current
Io from the constant current source 44a. The P channel MOS
transistor TP2 of the current source 45 is connected to the
power line +VDD through the constant current source 44a
and operates with a bias current lo from the constant current
source 45a. Gates of the MOS transistors TP1 and TP2 are
connected commonly and supplied with a bias voltage Vbl
from a bias circuit 46a.

[0061] The transistors TN3 and TN4 of the current mirror
circuit 43 are supplied with bias currents from the transistors
TP1 and TP2, respectively. Gates of the transistors TN3 and
TN4 are connected commonly and supplied with bias volt-
age Vb2 from a bias circuit 46b.

[0062] Gates of the transistors TN1 and TN2 of the current
mirror circuit 42 are connected commonly to the drain of the
transistor TN3 and drains of the transistors TN1 and TN3 are
connected to the (+) input terminal 4¢ and the (-) input
terminal 4b of the differential amplifier 4, respectively.

[0063] The current mirror circuit 41 is in a steady stage
when the bias current Io flows through the current mirror
connected transistors TN1 and TN2 and outputs a current
corresponding to a difference between a current inputted to
the transistor TN1 and a current inputted to the transistor
TN2 with reference to the bias current lo.

[0064] The output of the current mirror circuit 41 is
derived from a connecting point N2 between the drains of
the transistors TP2 and TN4 and inputted to an output stage
amplifier 47. The output stage amplifier 47 is constructed
with a series connection of a P channel MOS transistor TP3
and an N channel MOS transistor TNS provided between the
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power line +VDD and ground and a connecting point N3 of
drains of these transistors is connected to the output terminal
4c of the differential amplifier 4.

[0065] The transistor TP3 has a source connected to the
power line +VDD through a constant current source 48 and
a gate connected to the bias circuit 46a. Therefore, the
transistor TP3 also functions as a constant current source. A
current from this constant current source is supplied to a
drain of a transistor TNS. The transistor TN5 amplifies the
voltage signal from the connecting point N2 and supplies the
thus amplified voltage signal to the output terminal 4¢ of the
differential amplifier 4.

[0066] The source of the transistor TN5 is grounded and a
gate thereof connected to the connecting point N2 receives
the output voltage of the current mirror circuit 41.

[0067] Thus, the transistor TN5 generates a voltage having
phase, which is inverted according to the gate voltage
thereof, at the output terminal 4¢ of the differential amplifier
4. On the other hand, the current inputted to the (+) input
terminal 4« of the differential amplifier 4 results in a current
output at the connecting point N2, which is the output
terminal of the current mirror circuit 41. However, since the
connecting point N2 is connected to the gate of the transistor
TNS, there is no current generated and the output voltage,
which is opposite in-phase with the input current to the (+)
input terminal 4a, is generated at the connecting point N2.
This opposite phase output voltage is inputted to the gate of
the transistor TNS, resulting in an output voltage at the
output terminal 4¢, which is in-phase with the input current
to the (+) input terminal 4a.

[0068] When a current in phase with the output voltage at
the output terminal 4c is fed back to the (~) input terminal
4b, the differential amplifier 4 operates as a negative feed-
back circuit and the input and output currents are balanced
in the steady state due to the current mirror connection of the
transistors TN1 and TN2. Therefore, when a difference in
current occurs between the input side transistor TN1 and the
output side transistor TN2, a current corresponding to the
difference is negatively fed back to the output side transistor
TN2 and the voltage of the connecting point N2 is set in such
a manner that the current in the output side transistor TN2
becomes equal to that in the input side transistor TN1, so that
a control is performed to make the current in the (=) input
terminal 4 equal to the current in the (+) input terminal 4a
by the feedback current.

[0069] Incidentally, since the differential amplifier 4 has
the input stage, which is current-driven, it is possible to
generate a current corresponding to the difference in current
between the (+) input terminal 4a and the (=) input terminal
4b at the connecting point N2 by directly comparing them
each other, without converting the input current into a
voltage by a resistor. Therefore, it is possible to drive the
input side transistor Tra of the current mirror circuit 13
without influence of resistance variation of the resistor for
current-voltage conversion. As a result, it is possible to
generate highly precise drive currents to be outputted to the
terminal pins.

[0070] Since, in the current mirror circuit 13 of this
embodiment, the gate width ratio (channel width ratio) of
each of the transistors Trq and Ttb to Trn to the input side
transistor Tra is 1:1, the reference current Iref obtained by
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the differential amplifier 4, the output current of the tran-
sistor Trq and the output current of each of the transistors
Trb to Trn become in the same level. Therefore, the detection
accuracy of the output currents of the output side transistors
of the current mirror circuit 13 becomes high.

[0071] Further, the current of the output side transistor
Trn, which, is one of the output side transistors of the current
mirror circuit (reference current distribution circuit) 13, is
externally outputted and is used as a drive current for
controlling the gate voltage of each of the output side
transistors of the current mirror circuit 13 of the next slave
chip (the next stage driver IC) through the control circuit 1
of the next slave chip (the next stage driver IC).

[0072] Therefore, the variation of reference drive currents
distributed to the respective terminal pins is reduced, so that
the variation of the output currents at the terminal pins is
improved.

[0073] Incidentally, when the gate width ratio of the input
side transistor Tra, the output side transistor Trq and each of
the output side transistors Trb to Trn is 1:n:1, it is possible
to generate drive currents each being (1/n)x(reference cur-
rent Iref) at the output transistors Trb to Trn, respectively. On
the contrary, when the gate width ratio of the input side
transistor Tra, the output side transistor Trq and each of the
output side transistors Trb to Trn is n:1:n, it is possible to
generate drive currents each being (n)x(reference current
Iref) at the output transistors Trb to Trn, respectively. There-
fore, in the present invention, the gate width ratio of the
transistor Trq and each of the transistors Trb to Trn to the
input side transistor Tra is not limited to 1:1.

[0074] Further, although current preciseness may be low-
ered some extent, a current corresponding to the output
current of each of the transistors Trb to Trn-1, for example,
the current of the output stage current source 6 or a portion
thereof can be fed back to the () input terminal 4b of the
differential amplifier 4, without using the transistor Trg.

[0075] In this embodiment, one of the output side transis-
tors of the current mirror circuit 13 of the preceding driver
is used as the current output circuit to the next stage driver
IC. However, it is not always necessary to use the output
current of one of the output side transistors of the current
mirror circuit 13 for the next stage driver IC because any
current can be used for the next stage driver IC, provided
that it corresponds to the reference current for generating the
drive current for driving the output pins of the organic EL
panel.

[0076] In the embodiment, the current mirror circuit 13
generates the current equal to the reference current Iref and
distributes the currents to the respective terminal pins.
However, the current mirror circuit may be constructed such
that it distributes current KxIref corresponding to the refer-
ence current Iref to the D/A converter circuits, etc.

[0077] In the described embodiment, the current mirror
circuit 13 has a number of output transistors, which are
current mirror connected to the single input side transistor
Tra. However, the single input side transistor Tra may be not
critical and a plurality of input side transistors may be used.
Further, the single input side transistor Tra may be arranged
in a center position of the output side transistors.

[0078] Although the organic EL drive circuit according to
the present invention is constructed mainly with MOS FET,
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it is,. of course, possible to construct the organic EL drive
circuit with bipolar transistors.

[0079] Further, the N channel type (or npn type) transis-
tors may be replaced by P channel (or pop type) transistors,
or vice versa.

[0080] Particularly, in FIG. 2, the input terminals 4a and
4b of the current mirror circuit 41 can be exchanged by
replacing the P channel transistors by N channel transistors
and replacing the N channel transistors by P channel tran-
sistors. In such case, the feedback current can be derived
from the input terminal 4a.

What is claimed is:
1. An organic EL panel drive circuit comprising:

a first current mirror circuit including an input side
transistor supplied with a predetermined drive current
and a plurality of output side transistors each for
generating an output current to be distributed to a
corresponding terminal pin of an organic EL panel;

a first transistor for generating a first current correspond-
ing to the output current of said output side transistor by
a current-mirror connection to said input side transistor
of said first current mirror circuit or by an output
current of said output side transistor; and

a control circuit including an input stage driven by the first
current and a certain reference current and an output
stage for generating the predetermined drive current
corresponding to a difference between the first current
and the certain reference current, for controlling the
first current in such a manner that the first current
becomes substantially equal to the certain reference
current by driving said input side transistor by said
output stage.

2. The organic EL panel drive circuit as claimed in claim
1, wherein said organic EL panel drive circuit is provided as
an IC and generates a current substantially equal to the
certain reference current according to the output current of
each said output side transistor of said first current mirror
circuit or a second current corresponding to the output
current of said output side transistor of said first current
mirror circuit and outputting the thus generated current
externally of said IC.

3. The organic EL panel drive circuit as claimed in claim
2, wherein said control circuit includes a current-driven
differential amplifier circuit and said input stage is an input
stage of said differential amplifier circuit having a (+) input
terminal and a (-) input terminal, the first current being
inputted to either one of said (+) input terminal and said (=)
input terminal and the certain reference current being input-
ted to the other of said (+) input terminal and said (~) input
terminal.

4. The organic EL panel drive circuit as claimed in claim
3, wherein said input stage of said differential amplifier
circuit is a second current mirror circuit having an input side
transistor supplied with one of the first current and the
certain reference current and an output transistor supplied
with the other of the first current and the certain reference
current, a current or voltage corresponding to a difference
between the first current and the certain reference current
being generated by said output side transistor of said second
current mirror circuit.
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5. The organic EL panel drive circuit as claimed in claim
4, wherein said first current mirror circuit includes a second
transistor current-mirror connected to said input side tran-
sistor for generating the second current, the second current
is substantially equal to the certain reference current and the
second current is outputted from said second transistor
externally of said IC.

6. The organic EL panel drive circuit as claimed in claim
5, wherein said output stage includes a third transistor, said
differential amplifier circuit is constructed with said second
current mirror circuit and an output stage amplifier, said
output stage amplifier generates an output voltage corre-
sponding to an output current of said second current mirror
circuit, said third transistor is driven by the output voltage of
said output stage amplifier and said input side transistor of
said first current mirror circuit is driven by said third
transistor.

7. The organic EL panel drive circuit as claimed in claim
6, further, comprising a reference current generator circuit
for generating the certain reference current and a selector
circuit, wherein said selector circuit selects either one of a
third current supplied externally of said IC and the certain
reference current, the third current becomes the certain
reference current and is sent to one of said input side
transistor of said second current mirror circuit and said
output transistor of said second current mirror circuit when
said selector selects the third current.

8. The organic EL panel drive circuit as claimed in claim
7, wherein the third current is substantially equal to the
certain reference current.

9. The organic EL panel drive circuit as claimed in claim
8, wherein, when said selector selects the certain reference
current, said organic EL panel drive circuit becomes a
master driver for sending the second current externally of
said IC as the third current and, when said selector circuit
selects the third current, said organic EL panel drive circuit
becomes a slave driver for generating the first current
according to the third current.

10. The organic EL panel drive circuit as claimed in claim
9, wherein said IC includes a first IC as said master driver
and a second IC as said slave driver having the same
construction as that of said first IC, said first current mirror
circuit of said first and second ICs are constructed with P
channel transistors and said first and second transistors are
P channel transistors, said second current mirror circuit is
constructed with N channel transistors, said first transistor is
arranged in a closer position than said output side transistors
and current-mirror connected to said input side transistor
thereof, said second transistor is arranged in a last position
of said output side transistors of said first current mirror
circuit and said third transistor has a drain connected to a
drain of said input side transistor of said first current mirror
circuit and a source grounded through a resistor.

11. The organic EL panel drive circuit as claimed in claim
10, further comprising a plurality of D/A converter circuits
supplied with output currents of said output side transistors
of said first current mirror circuit and a plurality of current
sources, said current sources being responsive to output
currents of said D/A converter circuits to generate drive
currents to be supplied to said terminal pins, respectively,
wherein gate width ratio of said input side transistor of said
first current mirror circuit to said first transistor is substan-
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tially 1:1 and the first current is substantially equal to the
output current of each of said output side transistors of said
first current mirror circuit.

12. The organic EL panel drive circuit as claimed in claim
11, wherein said organic EL panel is of the active matrix
type and said current sources drive pixel circuits provided in
said organic EL panel.

13. The organic EL panel drive circuit as claimed in claim
2, further comprising a second transistor, wherein said first
and second transistors are connected in parallel to said
output side transistors and the current outputted externally of
said IC is outputted from said second transistor.

14. The organic EL panel drive circuit as claimed in claim
13, wherein said control circuit includes a current-driven
differential amplifier circuit and said input-stage includes a
(+) input terminal and a (-) input terminal of said differential
amplifier circuit and the first current is inputted to either one
of said (+) input terminal and the (-) input terminal and the
reference current is inputted to the other input terminal.

15. An organic EL display device comprising a driver IC
including an organic EL panel drive circuit, said organic EL
panel drive circuit comprising:

a first current mirror circuit including an input side
transistor supplied with a predetermined drive current
and a plurality of output side transistors each for
generating an output current to be distributed to a
corresponding terminal pin of an organic EL panel;

a first transistor for generating a first current correspond-
ing to the output current of said output side transistor by
a current-mirror connection to said input side transistor
of said first current mirror circuit or by an output
current of said output side transistor; and

a control circuit including an input stage driven by the first
current and a certain reference current and an output
stage for generating the predetermined drive current
corresponding to a difference between the first current
and the certain reference current, for controlling the
first current in such a manner that the first current
becomes substantially equal to the certain reference
current by driving said input side transistor by said
output stage.

16. The organic EL display device as claimed in claim 15,
wherein said organic EL panel drive circuit is provided as an
IC and generates a current substantially equal to the certain
reference current according to the output current of each said
output side transistor of said first current mirror circuit or a
second current corresponding to the output current of said
output side transistor of said first current mirror circuit and
outputting the thus generated current externally of said IC.

17. The organic EL display device as claimed in claim 16,
wherein said control circuit includes a current-driven dif-
ferential amplifier circuit and said input stage is an input
stage of said differential amplifier circuit having a (+) input
terminal and a (=) input terminal, the first current being
inputted to either one of said (+) input terminal and said (-)
input terminal and the certain reference current being input-
ted to the other of said (+) input terminal and said (-) input
terminal.

18. The organic EL display device as claimed in claim 17,
wherein said input stage of said differential amplifier circuit
is a second current mirror circuit having an input side
transistor supplied with one of the first current and the
certain reference current and an output transistor supplied
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with the other of the first current and the certain reference
current, a current or voltage corresponding to a difference
between the first current and the certain reference current
being generated by said output side transistor of said second
current mirror circuit.

19. The organic EL display device as claimed in claim 17,
comprising a plurality of said driver ICs, wherein each
driver IC includes a selector circuit for selecting either one
of a third current supplied externally of said IC and the
certain reference current, said driver IC becomes a master
driver for sending a current corresponding to the certain
reference current when said selector circuit selects the
certain reference current and a slave driver for generating the
first current according to the third current when said selector
circuit selects the externally supplied current.

20. The organic EL display device as claimed in claim 19,
wherein said IC includes a first IC as said master driver and
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a second IC as said slave driver having the same construc-
tion as that of said first IC, said first current mirror circuit of
said first and second ICs are constructed with P channel
transistors and said first and second transistors are P channel
transistors, said second current mirror circuit is constructed
with N channel transistors, said first transistor is arranged in
a closer position than said output side transistors and cur-
rent-mirror connected to said input side transistor thereof,
said second transistor is arranged in a last position of said
output side transistors of said first current mirror circuit and
said third transistor has a drain connected to a drain of said
input side transistor of said first current mirror circuit and a
source grounded through a resistor.
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