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DRIVE CURRENT REGULATOR CIRCUIT,
ORGANIC EL ELEMENT DRIVE CIRCUIT USING
THE SAME DRIVE CURRENT REGULATOR
CIRCUIT AND ORGANIC EL DISPLAY DEVICE
USING THE SAME ORGANIC EL ELEMENT
DRIVE CIRCUIT

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates to a drive current
regulator circuit, an organic EL element drive circuit using
the drive current regulator circuit and an organic EL display
device using the organic EL element drive circuit and, in
particular, the present invention relates to an organic EL
display device, which can reduce luminance variation or
luminance unevenness of a display screen of a portable
telephone set, a PHS, etc., can improve a fabrication effi-
ciency thereof and is suitable to provide a high luminance
color display.

[0003]

[0004] Tt has been known that an organic EL display
device, which realizes a high luminance display by sponta-
neous light emission, is suitable for a display on a small
display screen and the organic EL display device has been
attracting public attention as the next generation display
device to be mounted on a portable telephone set, a PHS, a
DVD player or a PDA (Personal Digital Assistants), etc.
Known problems of such organic EL display device are that,
since, when it is driven by voltage as in a liquid crystal
display device, luminance variation thereof becomes sub-
stantial and that, since there is difference in sensitivity of
organic EL element between R (red), G (green) and B (blue),
a control of luminance of a color display becomes difficult.

[0005] In view of these problems, an organic EL display
device using current drive circuits has been proposed
recently. For example, JPH10-112391A discloses a tech-
nique in which the luminance variation problem is solved by
employing a current drive system.

[0006] An organic EL display panel of an organic EL
display device for a portable telephone set, a PHS, etc.,
having 396 (=132x3) terminal pins for column lines and 162
terminal pins for row lines has been proposed. However,
there is a tendency that the number of column lines as well
as row lines is further increased.

[0007] An output stage of a current drive circuit of such
organic EL display panel of either the active matrix type or
the passive matrix type includes a current source drive
circuit, such as an output circuit constructed with a current
mirror circuit, for each of the terminal pins. A drive stage of
the current drive circuit includes a parallel-drive type current
mirror circuit (reference current distribution circuit) having
a plurality of output side transistors for each of the terminal
pins as disclosed in Japanese Application JP2002-82662
(domestic priority application claiming priorities of Japa-
nese Application JP2001-86967 and Japanese Application
JP2001-396219) corresponding to U.S. patent application
Ser. No. 10,102,671. In the disclosed drive stage, a plurality
of mirror currents for driving the output circuits are gener-
ated correspondingly to the respective terminal pins on the
basis of a reference current supplied from a reference current
generator circuit and supplied to the respective pins. Alter-

1. Field of the Invention

2. Description of the Prior Art
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natively, the mirror currents supplied to the respective
terminal pins are amplified by respective k-time current
amplifier circuits, where k is an integer equal to or larger
than 2, and the output circuits are driven with the amplified
currents. The k-time amplifier circuit is disclosed in JP2002-
33719, in which D/A converter circuits are provided corre-
spondingly to the respective terminal pins and each D/A
converter circuit converts display data corresponding to the
column side terminal pins into analog data to generate a
column side drive current simultaneously.

[0008] Tt is general, in the organic EL display device, that
one of the column side (anode side) lines becomes the
current discharge side and the row side (cathode side) lines
becomes the current sink side. Drive currents from the
column side current drive circuits are supplied to the anode
side of the organic EL elements. Therefore, the drive current
on the column side (anode side of the EL element) influences
the display luminance directly.

[0009] In JP2002-82662, a drive current is regulated by
regulating a reference current from a reference current
generator circuit with using a laser-trimming type drive
current regulator circuit in a fabrication step.

[0010] FIG. 4 is a circuit diagram showing a drive stage
of a column line current drive circuit disclosed in JP2002-
82662. The column line current drive circuit 20 includes a
reference current inverting circuit 21, a laser-trimming type
drive current regulator circuit 22, a drive current generator
circuit (corresponding to the drive current distributing cir-
cuit) 23, a plurality (n) of k-time drive current generator
circuits 82 and a plurality of current mirror output circuits 83
having a plurality (n) of N-time output terminals 84. Inci-
dentally, a reference numeral 91 depicts a 4-bit D/A con-
verter provided in a stage preceding to the drive stage and
having data input terminals D1~D4.

[0011] For one column driver IC, the drive current gen-
erator circuit 23 for distributing the reference current to
terminal pins includes an input side transistor Qa and a
plurality (n) of output side transistors Qn (n230), which are
current-mirror connected to the transistor Qa. Output cur-
rents of the transistors Qn are transferred to the n k-time
drive current generator circuits 82 provided corresponding
to the respective transistors Qn. The respective drive cur-
rents are amplified kxN times through the n k-time drive
current generator circuits 82 and the n N-time output cur-
rent-mirror output circuits 83 and outputted to n output
terminal pins 84 of the column lines. Incidentally, in
JP2002-82662, the input side transistor Qa is arranged at a
center of the n output side transistors Qn (n230).

[0012] The nk-time drive current generator circuits 82 are
controlled by a switching controller circuit 92 to generate
peak currents for driving organic EL elements and to set
display data, etc.

[0013] Incidentally, in FIG. 4, a reference numeral 4
depicts a 15V power source, 7 a 3V power source connected
to a power source line +VDD and 5 a controller.

[0014] A transistor Q1 and a transistor Q2 are an input side
and an output side transistors of a current mirror circuit,
respectively, and a transistor Q3 and transistors Q4 and Q5
are an input side transistor and output transistors of a current
mirror circuit, respectively. Further, a transistor Q6 and a
transistor Q7 are an input transistor and an output transistor
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of a current mirror circuit, respectively. An emitter of the
transistor Q6 is connected to a series circuit of resistors
Rb1~Rbn and an emitter of the transistor Q7 is connected to
a series circuit of resistors Rel~Ren. Fuses Hbl~Hbn and
Hecl~Hen for laser-trimming are connected in parallel to the
respective series circuits and are selectively cut away in a
fabrication step of IC by laser beam. By this selective cutting
of the fuses, the drive current mlI (collector current of the
transistor Q7) generated by the drive current regulator
circuit 22 is regulated.

[0015] The drive current of the input side transistor Qa of
the drive current distribution circuit 23 constructed with a
current mirror circuit having a single input side transistor
and a plurality (n) of output side transistors is regulated by
this drive current regulator circuit 22. Thus, the luminance
variation of every product is restricted by regulating the
drive current of each output transistor.

[0016] Particularly, in JP2002-82662, luminance variation
of products as well as luminance unevenness of every
product is restricted by arranging the single input side
transistor at the center of the n output transistors and
regulating the luminance difference between R, G and B of
every product.

[0017] However, when the number (n) of the output side
transistors of the current mirror circuit having the single
input transistor is increased, a current of the output side
transistor in the center position becomes substantially dif-
ferent from that of one of the output transistors positioned
opposite sides. Since such current difference is amplified by
the k-time drive current generator circuits 82 and the n
N-time current mirror output circuits 84, etc., the terminal
pin drive currents in the last output stage become much
different depending upon the positions of the terminal pins.
Therefore, the difference between drive currents causes
luminance variation or luminance unevenness.

[0018] In order to reduce such luminance difference
depending upon the positions of output terminal pins, it may
be considered to regulate the drive currents individually by
providing drive current regulator circuits correspondingly to
the respective output terminal pins. In such case, the number
of locations at which regulation by laser-trimming is per-
formed in a test stage of the consignment of the products
becomes very large, causing throughput of the fabrication of
product to be degraded. Further, the circuit size of the
product becomes large necessarily.

SUMMARY OF THE INVENTION

[0019] An object of the present invention is to provide a
drive current regulator circuit of an organic EL element
drive circuit which is capable of reducing luminance varia-
tion or luminance unevenness of a display screen of a
portable telephone set or a PHS, etc., and of improving a
fabrication efficiency thereof.

[0020] Another object of the present invention is to pro-
vide an organic EL element drive circuit which is capable of
reducing luminance variation or luminance unevenness of a
display screen of a portable telephone set or a PHS, etc., and
of improving a fabrication efficiency thereof.

[0021] A further object of the present invention is to
provide an organic EL display device, which is capable of
reducing luminance variation or luminance unevenness of a
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display screen of a portable telephone set or a PHS, etc., and
of improving a fabrication efficiency thereof.

[0022] 1Inorder to achieve these objects, the present inven-
tion is featured by that a drive current regulator circuit of an
organic EL element drive circuit, for regulating a drive
current of every terminal pin of an organic EL display panel
comprises a switch circuit for selectively passing data stored
in a memory and a current generator circuit provided for
every terminal pin, for generating a current having a prede-
termined current value on a basis of a current for driving the
terminal pin or a basic current of the drive current and an
ON/OFF operation of the switch circuit, wherein the
memory is a non-volatile memory written with data or a
volatile memory written with data written in a non-volatile
memory and is adapted to regulate the drive current accord-
ing to the predetermined current.

[0023] In the present invention, it is possible to regulate
drive currents of the respective terminal pins correspond-
ingly to data supplied from a rewritable non-volatile
memory according to ON/OFF operation of the switch
circuit. Therefore, it is possible to reduce luminance varia-
tion or luminance unevenness by writing data required for a
luminance regulation for correcting luminance variation or
luminance unevenness in the non-volatile memory.

[0024] For example, it is possible to easily regulate lumi-
nance in a test stage of the consignment of the products by
merely writing a predetermined data in the non-volatile
memory according to luminance unevenness on a display
screen of a display panel assembled as a product or lumi-
nance variation of products, even when the number of
locations, which are to be trimmed in the test stage of
consignment of the products, becomes very large.

[0025] As a result, it is possible to improve throughput of
the product fabrication, reduce luminance variation or lumi-
nance unevenness of every device such as portable tele-
phone set or PHS, etc., and improve the fabrication effi-
ciency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 is a block circuit diagram of a column
driver of an organic EL element drive circuit according to an
embodiment of the present invention;

[0027] FIG. 2 is a circuit diagram of a non-volatile
memory constructed with a shift register;

[0028] FIG. 3 is a circuit diagram of the non-volatile
memory shown in FIG. 2, which is constructed with a shift
register composed of volatile memories; and

[0029] FIG. 4 is a block diagram of a drive stage of a
conventional column line current drive circuit.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0030] FIG. 1 is a block circuit diagram of a column
driver 20 of an organic EL element drive circuit, according
to an embodiment of the present invention. In FIG. 1, the
column driver 20 corresponds to a combination of the k-time
drive current generator circuits 82 and the n current mirror
output circuits 83 for outputting the N-time outputs, shown
in FIG. 4, and is provided for every terminal pin of the
organic EL display panel.
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[0031] A circuit depicted by a reference numeral 10 cor-
responds to a combination of the k-time drive current
generator circuit 82 shown in FIG. 4 having a D/A converter
circuit 11 and generates a drive current corresponding to a
display data. A reference numeral 12 depicts a drive current
regulator circuit, 13 a current-mirror type current output
circuit, 14 a peak current generator circuit, 15 a control
circuit, 16 a register, 17 a non-volatile memory and 18 a
constant current source. The constant current source 18
outputs a output current (Io=ml) corresponding to the output
current of the transistor Qn provided for every terminal pin
of the drive current distribution circuit 23 shown in FIG. 4.

[0032] The D/A converter circuit 11 includes an N channel
input side transistor TNa and an N channel input side
transistor TNp connected in parallel to the transistor TNa. N
channel output side transistors TNb~TNn are current-mirror
connected to these input side transistors TNa and TNp.

[0033] Channel width (gate width) ratio of the transistor
TNa to the transistor TNp is set to 1:9. A source of the
trasistor TNa is grounded through a resistor Ra and a source
of the transistor TNp is grounded through a resistor Rpa and
a switch circuit SWpa.

[0034] Incidentally, the ratio of channel width (gate width)
of 1:9 may be realized by connecting, in parallel, nine (9)
MOS transistors, which have good paring characteristics
with respect to the one MOS transistor.

[0035] The input side transistors TNa and TNp are con-
nected to an input terminal 114 and supplied with a regulated
current Ip from the drive current regulator circuit 12 through
the input terminal 11a.

[0036] The drive current regulator circuit 12 is supplied
with the current Io (=mlI) from the constant current source 18
and supplies the regulated current Ip corresponding to a
terminal pin to the input side current-mirror transistor TNa
through the input terminal 11a of the D/A converter circuit
11. In an initial portion of a period for which the switch
circuit SWpa is in OFF state, a peak current Ipa is generated
at an output terminal 115 of the D/A converter circuit 11 as
an output current la corresponding to the display data. When
the switch circuit SWpa is turned ON thereafter, the drive
current Ip is branched and flows in the input side transistors
TNa and TNp. In this case, a normal state drive current Ia,
which is one-tenth of the peak current Ipa is generated at the
output terminal 115.

[0037] Resistors Rb~Rn-1 are inserted between sources
of the output side transistors TNb~TNn-1 and drains of
transistors Trb~Trn-1, respectively. Therefore, it is possible
to improve the preciseness of current paring of the D/A
converter circuit 11.

[0038] Incidentally, gates of the transistors Trb~Trn-1 are
connected to input terminals do~dn-1 to which the j-bit
display data is inputted from the register 16. Sources of the
transistors Trb~Trn-1 are grounded.

[0039] The current-mirror type current output circuit 13
corresponds to the current-mirror type current output circuit
83 shown in FIG. 4 and includes a drive level shift circuit
134 and an output current-mirror circuit 13b.

[0040] The drive current regulator circuit 12 includes a
current-mirror drive circuit 12¢ composed of N channel
MOS transistors Tr1 and T2, a current-mirror type regulator
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circuit 12b composed of P channel transistors Tr3~Tr7
driven by the current-mirror type drive circuit 124 and the
non-volatile memory 17.

[0041] A drain of the input side transistor Trl of the
current-mirror type drive circuit 124 is connected to the
constant current source 18 and supplied with the current Io
(=ml) therefrom. A source of this transistor is grounded
through a resistor R1. Ratio of channel width (gate width) of
the output side transistor Tr2 of the current mirror drive
circuit 124 to that of the transistor Tr1 thereof is set to P (P
is an integer equal to or larger than 2) and a drain of the
transistor Tr2 is connected to a drain of the input side
transistor Tr3 of the current mirror regulator circuit 125 and
a source of the transistor Tr2 is grounded through a resistor
R2.

[0042] Therefore, a current PxIo flows in the output side
transistor Tr2 and the transistor Tr3 is driven by this current.
As a result, a mirror current of Pxlo is outputted from the
output side transistor Tr4.

[0043] Sources of the current-mirror connected transistors
Tr3~Tr7 are connected to the power source line +VDD and
a drain of the output side transistor Tr4 is connected to the
input terminal 11¢ of the D/A converter circuit 11. Drains of
the output side transistors Tr5~Tr7 are connected to the drain
of the transistor Trd through respective switch circuits
SW1~SW3 such that the output side transistors Tr5~Tr7 are
connected in parallel to the transistor Tr4. The transistors
Tr5~Tr7 constitute a current correction circuit for correcting
the mirror current Pxlo outputted from the output side
transistor Tr4.

[0044] Forexample, required preciseness of current on the
output side of the D/A converter circuit 11, which is repre-
sented by 1 LSB (resolution) in a 6-bit tone, is 1 #A or less.
In order to satisfy such requirement, ratios of channel width
(gate width) of the transistors Tr5~Tr7 to that of the tran-
sistor Tr3 are set to, for example, 1/10, 1/20 and 1/40.

[0045] It becomes possible to regulate the drive current of
the D/A converter circuit 11 by adding currents PxIo/10,
PxI0/20 and/or PxI0/40 to the current PxIo by turning the
switches SW1~SW3 ON selectively or as a whole. Since the
drive current thus regulated is amplified and outputted
through the D/A converter circuit 11 to the current-mirror
type current output circuit 13 as the drive current of the
terminal pin, the terminal pin drive current can be regulated
by the drive current regulator circuit 12. Incidentally, the
current PxIo before regulation is set to a lower limit of a
variation of the drive current or in the vicinity of the lower
limit (for example, 3 o). With this setting, it is possible to
properly determine the drive currents to be supplied to the
terminal pins.

[0046] The selection of the switch circuits SW1~SW3 to
be ON/OFF controlled is performed according to 3-bit data
stored in a predetermined region of the non-volatile memory
17. For example, when the 3-bit data is “010”, the switch
circuit SW2 corresponding to bit “1” is turned ON and the
switch circuits SW1 and SW3 each corresponding to bit “0”
are turned OFF.

[0047] The data stored in the non-volatile memory 17 is
set by a MPU 19. Incidentally, the non-volatile memory 17
has a memory capacity of 3xn bits (where n is a total number
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of terminal pins of column lines of one driver IC) or more
and a 3-bit region is assigned for every terminal pin.

[0048] The MPU 19 generates a 3-bit data for luminance
regulation of every terminal pin and stores 3xn bits in the
non-volatile memory 17. The 3-bit data is supplied to the
non-volatile memory 17 according to clock CLK as the data
DAT. Thus, it is possible to perform the luminance regula-
tion for pixels in a horizontal scan direction.

[0049] Incidentally, the 3-bit data for every terminal pin is
generated as a mean value of luminance of pixels of the
display screen measured in a vertical scan direction of the
respective terminal pins, resulting in data DAT of totally 3n
bits. In this case, 3-bit data of terminal pin, for which
luminance regulation is unnecessary, is “000”. It is practical
that the 3-bit data is generated for every terminal pin, which
requires luminance regulation.

[0050] Further, it is possible to perform the luminance
regulation for all pixels of the display screen in a horizontal
scan and a vertical scan. In this case, the MPU 19 generates
a 3-bit data for luminance regulation of every terminal pin
depending upon the positions of the vertical scan line and
stores 3xnxS bits in the non-volatile memory 17, where S is
a number of the vertical scan lines.

[0051] Such luminance regulation may be possible by
monitoring a display screen of an assembled product and
generating the data DAT for pixels having different lumi-
nance. The thus generated 3n-bit data may be written by the
MPU 19 in the test stage of the consignment of the products.
In this manner, the luminance unevenness on a display
screen of the product or the luminance variation of display
screens of the products can be regulated.

[0052] FRAM, MRAM or EEPROM, etc., may be used as
the non-volatile memory 17. Further, although three switch
circuits SW1~SW3 are provided in this embodiment, the
number of switch circuits is not limited thereto and may be
1 or larger than 3. Therefore, the data for regulating lumi-
nance may have at least one bit.

[0053] Now, the current-mirror type current output circuit
13 will be described.

[0054] The drive level shifter circuit 13a is used for
transmitting the output of the D/A converter circuit 11 to the
output stage current-mirror circuit 135 and is constructed
with an N channel MOS FET TNv. A gate of the MOS FET
TNv is connected to a bias line Vb and a source thereof is
connected to the output terminal 11 of the D/A converter
circuit 11. A drain of the MOS FET TNv is connected to the
input terminal 13c¢ of the output stage current-mirror circuit
135.

[0055] Thus, it is possible to generate a drive current Ia at
the input terminal 13c¢ according to the output current Ia of
the D/A converter circuit 11, which corresponds to the
display data.

[0056] The output stage current-mirror circuit 13b
includes P chanel MOS FETs TPu and TPw and P channel
MOS FETs TPx and TPy. Gate width ratio of the transistor
TPx to the transistor TPy of the output stage current-mirror
circuit 135 is 1:N. Sources of the transistors TPx and TPy are
connected to the power source line +Vee of about +15V,
which is higher than the voltage of the power source line
VDD. The output side transistor TPy is connected to the
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column side output terminal pin 9 and, in a drive period,
supplies a drive current NxIa thereto. An organic EL element
8 is connected between the output terminal pin 9 and the
ground GND. Incidentally, Ve in FIG. 1 depicts a bias line.

[0057] The input side transistor TNp, a resistor Rpa and
the switch circuit SWpa constitute the peak current genera-
tor circuit 14 and the switch circuit SWpa is kept OFF for a
constant time tp in an initial drive period and, after the
constant time, is turned ON by a control signal CONT from
the control circuit 15.

[0058] At the start time of the drive, the switch circuit
SWpa is not supplied with the control signal CONT from the
control circuit 15. Therefore, a current Ip flows in the input
side transistor TNa and a current, which is IpxM where M
corresponds to data set in one of input terminals do~dn-1,
is generated, resulting in the peak current Ipa=MxIp at the
output terminal 115 of the D/A converter circuit 11. After the
peak current generation period tp, the control signal CONT
is generated to turn the switch circuit SWpa ON. Therefore,
the current in the input side transistor TNa is branched to the
input side transistor TNp. Since the gate width ratio of these
transistors is 1:9, a current Ip/10 flows in the input side
transistor TNa and a current 9xIp/10 flows in the input side
transistor TNp. As a result, the input side drive current of the
current mirror circuit becomes substantially Y10 and the
current la (=Ipa/10) is generated at the output terminal 116
of the D/A converter circuit 11.

[0059] Incidentally, since it is enough to initially charging
the organic EL element 4 having capacitive load character-
istics by the peak current, a start time point of the peak
current period tp is not always necessary to be coincident
with the start time of the drive.

[0060] FIG. 2 shows a concrete example of the non-
volatile memory 17 having a shift register construction.

[0061] A reference numeral 171 depicts parallel-con-
nected, three shift registers each including n stages. Each
stage includes a series connection of n flip-flops 174 to 17n
provided correspondingly to the respective n output terminal
pins 9 as non-volatile latches. By the parallel connection of
three non-volatile latches in each stage, each stage becomes
a 3-bit non-volatile memory.

[0062] Each 3-bit data of the data DAT (trimming data) of
3xn bits for luminance regulation, which is inputted to the
flip-flop 17a, is serially shifted to the respective stages
according to the clock CLK from the MPU 19 and stored in
the flip-flops 17a~17n as luminance regulation data.

[0063] Inverted outputs Q (over bar) of the three flip-flops
in each stage are outputted to the switch circuits SW1~SW3
of the drive current regulator circuit 12 corresponding to the
respective terminal pins through inverters 170 to selectively
turn the switch circuits ON/OFF in order to regulate the
luminance of every terminal pin so that the luminance
unevenness or the luminance variation on the display panel
of every product is reduced.

[0064] FIG. 3 shows a shift register 172, which is another
embodiment of the present invention. The shift register 172
is constructed with volatile memories.

[0065] The shift register 172 shown in FIG. 3 includes
parallel-connected three shift registers each including n
stages as in the case shown in FIG. 2. However, each stage
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includes a series connection of n flip-flops 172a to 172n
provided correspondingly to the respective n output terminal
pins 9 as volatile latches for latching data.

[0066] The data DAT (trimming data) of 3xn bits for
luminance regulation is inputted serially to the flip-flops
172a from the control circuit 15. Simultaneously therewith,
the flip-flops 172a~172n store the luminance regulation data
according to a clock CLK from the control circuit 15.

[0067] The trimming data DAT is stored in a non-volatile
memory 15a provided in the control circuit 15. An MPU 19
generates a control signal S when a power source switch SW
is turned ON. Upon the control signal S from the MPU 19,
the control circuit 15 generates the clock signal CLK and the
trimming data DAT and writes the trimming data in the shift
register 172.

[0068] The trimming data DAT is written in the non-
volatile memory 15a¢ by the MPU 19 according to data
externally inputted to the MPU 19 through a keyboard, etc.

[0069] In this case, the control circuit 15 may be the MPU
19 as in the case shown in FIG. 2. The volatile memory for
storing the luminance regulation data is not limited to such
shift register. It may be such as RAM, etc.

[0070] Incidentally, in the organic EL display device, the
column side current drive circuit outputs a drive current
according to the row side scan as mentioned previously.
Therefore, it is practical that the organic EL element 8 is
grounded through the row line scan circuit although the EL
element 8 shown in FIG. 1 is connected between the output
terminal pin 9 and ground GND.

[0071] As described hereinbefore, the number of the
switch circuits SW1~SW3 may be any. If a single switch
circuit is used, only one bit data is necessary for ON/OFF
controlling the switch circuit.

[0072] Since this embodiment includes the drive current
regulator circuit 12, the conventional laser trimming drive
current regulator circuit 22 may be removed. When the drive
current regulator circuit 22 is not removed, it is used not to
regulate drive currents for respective terminal pins but to
regulate the reference current totally. Further, it is possible
to provide a laser trimming drive current regulator circuit
separately in the present invention. Since, according to the
present invention, the luminance regulation for respective
terminal pins can be a total luminance regulation covering
the R, G and B, the reference current regulator circuit for
totally covering the R, G and B may be used together with
the reference current regulator circuit of the present inven-
tion. It is of course possible to use the drive current regulator
circuit 12 for individual luminance regulation of the respec-
tive R, G and B as well as total luminance regulation
covering the R, G and B.

[0073] Further, the drive current regulator circuit 12 may
be provided at any position between the reference current
generator circuit (in the input stage or initial stage) for
generating the reference current and the output stage for
current-driving the terminal pins of the organic EL panel,
provided that the drive current for every output terminal pin
flows in the position. Similarly, the D/A converter circuit
supplied with the display data may be arranged between the
input stage (or initial stage) and the output stage.
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[0074] Since a current drive circuit for monochromatic
display may be used as the current drive circuit of the
present invention, it is not necessary to provide the current
drive circuits correspondingly to the respective R, G and B.

[0075] Although this embodiment is constructed with
MOS FETs mainly, it can be constructed with using bipolar
transistors. Further, in the described embodiment, the N
channel (or npn) transistors may be replaced by P channel
(or pop) transistors or vice versa.

What is claimed is:

1. A drive current regulator circuit of an organic EL
element drive circuit, for regulating a drive current of one of
terminal pins of an organic EL display panel, comprising:

a switch circuit for selectively passing data stored in a
memory; and

a current generator circuit provided for every one of said
terminal pins, for generating a predetermined current
on a basis of a drive current for driving said terminal
pin or a basic current of the drive current and the
ON/OFF operation of said switch circuit,

said memory being a non-volatile memory written with
said data or a volatile memory written with said data
written in a non-volatile memory, said memory being
adapted to regulate the drive current according to the
predetermined current.

2. A drive circuit regulator circuit of an organic EL
element drive circuit, as claimed in claim 1, further com-
prising an output stage current source for generating the
drive currents of said terminal pins, wherein said current
generator circuit includes a first current mirror circuit pro-
vided in a drive stage for driving said output stage current
source, said first current mirror circuit including an input
side drive transistor and a first and second output side
transistors connected in current mirror to said input side
drive transistor, said second output side transistor being
connected in parallel to said first output side transistor
through said switch circuit to generate the predetermined
current at an output of said first output side transistor.

3. A drive current regulator circuit of an organic EL
element drive circuit, as claimed in claim 2, wherein a
plurality of series circuits each including said second output
side transistor and said switch circuit are connected in
parallel to said first output side transistor, said non-volatile
memory includes a plurality of shift registers each of which
has a plurality of stages provided corresponding to a plu-
rality of said terminal pins of said organic EL display panel,
said stages corresponding to said switch circuits of said
series circuits, respectively, outputs of said stages being
supplied to said respective switch circuits.

4. A drive current regulator circuit of an organic EL
element drive circuit, as claimed in claim 2, wherein a
plurality of series circuits each including said second output
side transistor and said switch circuit are connected in
parallel to said first output side transistor, said memory being
a volatile memory written with data written in a non-volatile
memory or written with data transferred from a non-volatile
memory provided externally of said drive current regulator
circuit, the data is written in said non-volatile memory
through a processor or a controller, said volatile memory
includes a plurality of shift registers each of which has a
plurality of stages provided correspondingly to a plurality of
said terminal pins of said organic EL display panel, said
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stages corresponding to said switch circuits of said series
circuits, respectively, outputs of said stages being supplied
to said respective switch circuits.

5. A drive current regulator circuit of an organic EL
element drive circuit, as claimed in claim 1, wherem said
memory is a volatile memory written with data transferred
from a non-volatile memory provided externally of said
drive current regulator circuit.

6. An organic EL element drive circuit comprising a drive
current regulator circuit as claimed in any of claims 1 to 5.

7. An organic EL element drive circuit as claimed in claim
6, wherein said drive stage includes a D/A converter circuit
responsive to the display data for generating a drive current
for driving one of an output stage current source or said
output stage current source, said D/A converter circuit
includes a second current mirror circuit, the predetermined
current drives said input side transistor of said second
current mirror circuit of said D/A converter circuit.

8. An organic EL element drive circuit as claimed in claim
7, wherein a plurality of input side transistors of said second
current mirror circuit are connected in parallel to each other,
a current, with which the pin drive current becomes a peak,
is generated at said output of said D/A converter circuit by
the predetermined current in at least one of the plurality of
said input side transistors and a current, with which the pin
drive current becomes normal, is generated at said output of
said D/A converter circuit by branching the predetermined
current in said at least one input side transistor to at least
another of the plurality of said input side transistors parallel
to said at least one input side transistor.

9. An organic EL display device comprising:

an organic EL display panel,

an output stage for current-driving a plurality of terminal
pins of said organic EL display panel; and

a drive current regulator circuit of an organic EL element
drive circuit for regulating a drive current for said
terminal pin of said output stage, said drive current
regulator circuit comprising a switch circuit for selec-
tively passing data stored in a memory and a current
generator circuit provided for every one of said termi-
nal pin of said organic EL display panel, said current
generator circuit being responsive to a current for
driving said terminal pin or to a base current of the
driving current to generate a predetermined current
according to the driving current or the base current
thereof and the ON/OFF switching of said switch
circuit, said memory being a non-volatile memory
written with said data or a volatile memory written with
said data written in a non-volatile memory, said
memory being adapted to regulate the drive current
according to the predetermined current.

10. An organic EL display device as claimed in claim 9,
further comprising an output stage current source for gen-
erating the terminal pin drive current, wherein said current
generator circuit includes a first current mirror circuit, said
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first current mirror circuit including an input side drive
transistor and a first and second output side transistors
connected in current-mirror to said input side drive transis-
tor, said second output side transistor being connected in
parallel to said first output side transistor through said switch
circuit, the predetermined current being generated at an
output of said first output side transistor.

11. An organic EL display device as claimed in claim 10,
wherein a plurality of series circuits each including said
second output side transistor and said switch circuit are
connected in parallel to said first output side transistor, said
non-volatile memory includes a plurality of shift registers
each of which has a plurality of stages provided correspond-
ing to a plurality of terminal pins of said organic EL display
panel, said stages corresponding to said switch circuits of
said series circuits, respectively, outputs of said stages being
supplied to said respective switch circuits.

12. An organic EL display device as claimed in claim 10,
wherein a plurality of series circuits each including said
second output side transistor and said switch circuit are
connected in parallel to said first output side transistor, said
memory being a volatile memory written with data written
in a non-volatile memory or written with data transferred
from a non-volatile memory provided externally of said
drive current regulator circuit, the data is written in said
non-volatile memory through a processor or a controller,
said volatile memory includes a plurality of shift registers
each of which has a plurality of stages provided correspond-
ing to a plurality of terminal pins of said organic EL display
panel, said stages corresponding to said switch circuits of
said series circuits, respectively, outputs of said stages being
supplied to said respective switch circuits.

13. An organic EL display device as claimed in ¢laim 10,
wherein said drive stage comprises a D/A converter circuit
responsive to a display data for generating a drive current for
driving said output stage current source, said D/A converter
circuit including a second current mirror circuit, the prede-
termined current driving an input side transistor of said
second current mirror circuit of said D/A converter circuit.

14. An organic EL display device as claimed in claim 13,
wherein a plurality of input side transistors of said second
current mirror circuit are connected in parallel to each other,
a current, with which the pin drive current becomes a peak,
is generated at said output of said D/A converter circuit by
the predetermined current in at least one of the plurality of
said input side transistors and a current, with which the pin
drive current becomes normal, is generated at said output of
said D/A converter circuit by branching the predetermined
current in said at least one input side transistor to at least
another of the plurality of said input side transistors parallel
to said at least one input side transistor.

15. An organic EL display device as claimed in claim 9,
wherein said memory is a volatile memory written with data
transferred from a non-volatile memory provided externally
of said drive current regulator circuit.
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