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7) ABSTRACT

An input side drive current of a D/A converter circuit is
controlled by a switch circuit connected in series with at
least one of a plurality of input side transistors connected in
parallel to form a current mirror connection. By turning the
switch circuit from ON to OFF, a constant current flowing
through the input side transistor, which is turned OFF by the
switch circuit, is distributed to the remaining input side
transistors, resulting in a large D/A converted current in a
current mirror connected output side transistor. Thus, it is
possible to correspondingly reduce a value of a display data,
so that the number of bit positions of the D/A converter
circuit can be reduced by 1 or more.
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ORGANIC EL DRIVE CIRCUIT AND ORGANIC EL
DISPLAY DEVICE USING THE SAME

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to an organic EL
drive circuit and an organic EL display device using the
same and, in particular, the present invention relates to an
improvement of an organic EL drive circuit having a column
line (anode side drive line of an organic EL element) current
drive circuit for generating a pin drive current of an organic
EL panel by generating a current corresponding to an input
digital value by means of a D/A converter circuit utilizing a
current mirror circuit, such that a D/A converted current
exceeding the number of converted bits can be obtained and
an area of the organic EL drive circuit can be reduced and
an organic EL display device using the same organic EL
drive circuit.

[0003] 2. Description of the Prior Art

[0004] Tt has been known that an organic EL display
device, which realizes a high luminance display by light
generated by itself, 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 DVD
player or a PDA (Personal Digital Assistants) such as a
portable terminal device, etc. Known problems of the
organic EL display device are that, when it is driven by
voltage as in a liquid crystal display device, luminance
variation thereof becomes substantial and that, since there is
difference in sensitivity 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 with 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, having 396 (1132
3) 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 the active matrix type or the
simple 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 thereof
includes a parallel-driven type current mirror circuit (refer-
ence current distribution circuit) having a plurality of output
side transistors for each of the terminal pins as disclosed in
JP2002-82662 (domestic priority application claiming pri-
orities of JP2001-86967 and JP2001-396219) corresponding
to U.S. patent application Ser. No. 10,102,671. In the
disclosed drive stage, a plurality of mirror currents are
generated correspondingly to the respective terminal pins by
branching a reference current from a reference current
generator circuit to thereby drive the output circuits. Alter-
natively, the mirror currents distributed to the respective
terminal pins are amplified by respective k-time current
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amplifier circuits, where K is an integer not smaller 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 correspondingly
to the respective terminal pins and the D/A converter circuit
converts display data corresponding to the column side
terminal pins into analog data to generate column side drive
currents simultaneously.

[0008] In a liquid crystal display device, the display lumi-
nance can be manually regulated by means of variable
resistors, etc. Such luminance regulation of an organic EL.
panel is usually performed by generating a reference current
corresponding to an external luminance regulation signal on
the side of a reference current generator circuit. In the case
of the current drive circuit having the above mentioned D/A
converter circuit, however, it is possible to regulate lumi-
nance by arithmetically operating values of display data
according to a luminance set.

[0009] When the luminance is to be doubled, the lumi-
nance regulation by the D/A converter circuit is performed
by setting display data with which the display luminance
data D becomes D 2 in the D/A converter circuit and, when
the luminance is to be a half, it is performed by setting the
display luminance data D Y2 in the D/A converter circuit.

[0010] FIG. 3 shows a column driver 1 of an organic EL
drive circuit capable of regulating luminance, which is
disclosed in JP2002-33719. A D/A converter circuit and a
current mirror type current output circuit are depicted by
reference numerals 2 and 3, respectively.

[0011] The D/A converter circuit 2 includes a diode-
connected input side NPN bipolar transistor Qa supplied at
its collector with current I from a constant current-mirror-
connected output side NPN bipolar transistors Qb to Qn-1
and N channel MOS FETs Trb to Trn-1 connected between
emitters of the output side transistors Qb to Qn-1 and ground
GND as switch circuits. Gates of the transistors Trb to Trn-1
are connected to respective input terminals of the D/A
converter circuit to which display data DO to Dn-1 are
supplied.

[0012] The output side transistors Qb to Qn-1 have col-
lectors connected to an output terminal 26 and have emitter
area ratio corresponding to weights 1, 2, 4, n for respective
digits, respectively. Incidentally, an emitter of the input side
transistor Qa is grounded through a series circuit of a resistor
Ra and an N channel MOS FET Tra and a gate of the
transistor Tra is connected to a power source line +VDD.

[0013] The D/A converter circuit 2 converts digital display
data corresponding to display luminance and supplied from
a processor such as CPU or MPU, etc., to the input terminals
DO to Dn-1 thereof into analog currents corresponding to the
input data (display data) and outputs the analog currents at
the output terminal 25b.

[0014] Incidentally, it should be noted that the output
circuit of the reference current distribution circuit for each of
the terminal pins of the drive stage is shown as the constant
current source 14a. Further, transistors Trr and Qr constitute
a base current supply circuit for supplying a base current to
a common base line of the current-mirror-connection and an
emitter of the transistor Qr is grounded through a series
circuit of a resistor Rr and an N channel MOS FET Tirra and
a gate of the transistor Trra is connected to the power source
line +VDD.
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[0015] The current mirror type current output circuit 3
includes a drive stage current mirror circuit 3a and an output
stage current mirror circuit 3b.

[0016] The current mirror circuit 3a is a peak current
generator circuit and constructed with an NPN type input
side transistor Qs and an output side transistor Qt, which are
diode-connected. Emitters of these transistors Qs and Qt are
connected to an input terminal 3¢ of the output stage current
mirror circuit 3b through a P channel MOS FET Trs and an
N channel MOS FET Trt, respectively.

[0017] A collector of the input side transistor Qs is con-
nected to the output terminal 2b of the D/A converter circuit
2 and a collector of the output side transistor Qt is grounded.
An emitter area ratio of the transistor Qs to the transistor Qt
is 1:x. Assuming that an output current of the D/A converter
circuit 2 is [a, a drive current generated at the input terminal
3¢ becomes (x+1) Ia. Therefore, the current mirror circuit 3a
generates (1+x) times drive current when the transistor Trt is
in ON state. The transistor Trs is a load transistor provided
correspondingly to the transistor Trt and has a gate grounded
to balance the drive line. The transistor Trt becomes ON for
a constant time period in an initial drive period by a control
signal CONT.

[0018] The current mirror circuit 3a drives an input side
transistor Qx of the output stage current mirror circuit 3b
through current mirror transistors Qu and Qw, which are
provided for base current correction. As a result, current
(14x) Ia flows through the input side transistor Qx for a
constant time during which the transistor Trt is turned ON.
Thereafter, the drive current Ia is outputted as a normal drive
current.

[0019] There is a recent tendency that the number of drive
pins is increasing due to requested high resolution. Since the
peak current generator circuit and the D/A converter circuit
are provided correspondingly to each of terminal pins for
current driving the organic EL elements, the size of inte-
grated circuit is increasing. Therefore, in order to reduce
power consumption and reduce the area occupied by the
integrated circuit, which is increased with increase of the
number of drive pins, it is important to reduce the size of
these circuits.

[0020] However, if the luminance regulation is performed
by the D/A converter circuit, the display data is operated by
a processor such as CPU or MPU, etc., correspondingly to
a set luminance and then set. In such case, the number of bits
to be converted into an analog value becomes 6 or 7, so that
the number of bits required exceeds an original number of
bits of display data by 1 or 2, which is required for
luminance regulation. Therefore, the area occupied by the
D/A converter circuit is increased.

[0021] Aside from such luminance regulation, in a case
where a high definition color display is performed or a tone
range of display is increased for a case of monochromatic
display, the number of bits to be converted by the D/A
converter circuit becomes large. However, in the organic EL.
drive circuit having the D/A converter circuit shown in FIG.
3 and provided for each terminal pin of the organic EL
display panel, an increase of the number of bits to be
converted leads to an increase of area occupied by the D/A
converter circuit. Therefore, an influence on the increase of
the area occupied by the current drive circuit of the organic
EL panel is larger than that of other circuits.
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SUMMARY OF THE INVENTION

[0022] An object of the present invention is to provide an
organic EL drive circuit capable of obtaining a D/A con-
verted current exceeding the number of bits to be converted
into an analog value and capable of reducing an area
occupied by an organic EL drive circuit.

[0023] Another object of the present invention is to pro-
vide an organic EL display device capable of reducing an
area occupied by an organic EL drive circuit.

[0024] In order to achieve the above objects, a first aspect
of the present invention resides in an organic EL drive circuit
including a D/A converter circuit, the D/A converter circuit
including a current mirror circuit having a plurality of output
side transistors connected in parallel to form a current mirror
connection and an input side transistor portion supplied with
a predetermined drive current, the output side transistors
being positioned corresponding to bit positions of display
data and selectively operated corresponding to the display
data inputted. The D/A converter circuit generates an analog
output current corresponding to the display data at an output
terminal, which is a total of currents of the output side
transistors. The input side transistor portion includes a
plurality of parallel input side transistors, a switch circuit
connected in series with at least one of the plurality of the
input side transistors, a current source for driving the plu-
rality of the input side transistors with a predetermined
constant current and a control portion for ON/OFF control-
ling the switch circuit. When the switch circuit is in ON state
and the analog current from the D/A converter circuit
exceeds a value corresponding to the number of bits of
display data, which can be converted into analog data, the
control portion turns the switch circuit OFF to generate a
large analog current by setting display data having not larger
than the number of bits, which can be converted into analog
current.

[0025] As mentioned above, the input side drive current is
controlled by the switch circuit connected in series with one
of the input side transistors. By turning the switch circuit
from ON to OFF, a portion of the constant current supplied
to the input side transistors, which flows through the switch
circuit, is blocked and distributed to the remaining input side
transistors, so that a larger analog current is generated in the
current-mirror connected output side transistors. Therefore,
it becomes possible to reduce the number of bits of display
data and to provide a D/A converter circuit having input
terminal pins the number of which is reduced by 1 or more.

[0026] Consequently, the most significant bit position can
be made correspondent to one or more bits exceeding the
number of bits of the display data, which can be converted
into analog current by the D/A converter circuit, so that the
number of transistors can be substantially reduced compared
with a case where input terminals corresponding to upper
bits are provided in a D/A converter circuit.

[0027] As a result, it is possible to reduce the number of
input terminals of the D/A converter circuit to thereby
reduce the area occupied by the organic EL drive circuit.

[0028] Further, even in the case where the luminance
regulation is performed by the D/A converter circuit, it
becomes possible to regulate luminance by the display data,
without increasing the number of input terminal pins of the
D/A converter circuit correspondingly to the luminance
regulation.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a block diagram of an organic EL drive
circuit according to an embodiment of the present invention;

[0030] FIG. 2 is a block diagram of an organic EL drive
circuit according to another embodiment of the present
invention; and

[0031] FIG.3is a circuit diagram of a prior art organic EL
drive circuit.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0032] In FIG.1, a column driver 10 of an organic EL
drive circuit includes a D/A converter circuit 11, a constant
current source 12 corresponding to a constant current source
14a shown in FIG. 3 as an output circuit for each terminal
pin of a reference current distribution circuit, a luminance

regulation circuit 13, a control circuit 14, a register 15 and
an MPU 16.

[0033] The D/A converter circuit 11 corresponds to the
D/A converter circuit 2 shown in FIG. 3. Although the D/A
converter circuit 2 shown in FIG. 3 includes an input side
transistor Qa, the D/A converter circuit 11 has a current
mirror NPN input side transistor Qp connected in parallel to
an input side transistor Qa. An emitter area ratio of the
transistor Qa to the transistor Qp is 1:1 and an emitter of the
transistor Qp is grounded through a switch circuit SW. The
switch circuit SW is normally in ON state and is turned OFF
upon a luminance control signal Br from the control circuit
14. The switch circuit SW and the transistor Qp constitute
the luminance regulation circuit 13.

[0034] An output side current mirror circuit includes tran-
sistors Qb to Qn-2 and the transistor Qn-1 corresponding to
the most significant bit shown in FIG. 3 is removed.
Therefore, the number of the output side transistors of the
D/A converter circuit 11 is smaller than that of the output
side transistors shown in FIG. 3.

[0035] Although not shown in FIG. 1, the D/A converter
circuit 11 may include a resistor connected between an N
channel MOS FET as the switch circuit SW and the emitter
of the transistor Qp, a series circuit of a resistor and an N
channel MOS FET connected between the emitter of the
transistor Qa and ground GND and a series circuit of a
resistor and an N channel MOS FET connected between an
emitter of the transistor Qr and ground GND, as shown in
FIG. 3. With such circuit construction, it is possible to
balance currents the output side transistors Qb to Qn-2 of the
D/A converter circuit 11, so that more precise D/A conver-
sion can be realized. FIG. 2 is a circuit diagram of the D/A
converter circuit having the resistors and the MOS FETs.

[0036] In the case shown in FIG. 1, gates of the MOS
FETs provided on the downstream sides of the respective
transistors Qa and Qr are connected to a bias line such as a
power source line +VDD as in the case shown in FIG. 2 or

3.

[0037] The input side transistors Qa and Qp are supplied
with current Ip=2 I from the constant current source 12
through an input terminal 11a. That is, the constant current
source 12 supplies a constant current twice the output
current of the constant current source 14a shown in FIG. 3.
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[0038] When the switch circuit SW is in ON state, current
Ip/2 (=I) flows through cach of the transistors Qa and Qp of
the D/A converter circuit 11. This corresponds to the opera-
tion of the circuit shown in FIG. 3. In this case, the most
significant bit of the display data set in this time, which
corresponds to a terminal pin position of the transistor Qn-1
is 0 and the display data bits are inputted to the respective
input terminals DO to Dn-2 of the D/A converter circuit 11.

[0039] On the other hand, when the D/A converter circuit
11 receives the luminance control signal Br from the control
circuit 14, the transistor Qp is turned OFF and current
Ip=(2I) flows through the transistor Qa, where I is a current
flowing through each of the transistors Qa and Qp when the
transistor Qp is ON state. As a result, a current, which is
twice that corresponding to the display data value D (DO to
Dn-2) set by the register 15 in the input terminals DO to
Dn-2, flows through the output side transistors Qb to Qn-2,
respectively, and a drive current Ia, which is twice, is
obtained at the output terminal 115 connected to the collec-
tors of these transistors. In this case, the bit position of the
input terminal Dn-2 corresponds to the bit position of the
input terminal Dn-1 shown in FIG. 3.

[0040] Upon a luminance setting signal B regulated by a
manually variable resister 18, etc., provided for regulating
luminance of the organic EL panel, the MPU 16 arithmeti-
cally operates the display data and, when data bit value of
the display data D is a predetermined value M, which
corresponds to a case where the most significant bit corre-
sponding to the position of the transistor Qn-1 is “1” and the
remaining bits are “07, that is, the display data is “1000 . .
. 0007, or larger, the MPU 16 divides the display data value
D by 2. That is, the display data value D/2 is generated by
shifting the display data down by one bit and is set in the
register 15 as data of the input terminals DO to Dn-2. A
program for performing this processing is stored in the MPU
16. Thus, the data of the input terminal Dn-1 is shifted to the
input terminal Dn-2 and set therein. Since the most signifi-
cant bit is “17, the transistor Qn-2 is turned ON. Simulta-
neously therewith, the MPU 16 sends a control signal S to
the control circuit 14 according to the most significant bit
“1” to generate the luminance control signal Br thereby.
Therefore, since, even when the display data value D/2 is set
in the input terminal 11a, the transistor Qp is kept in OFF
state and the doubled currents flow the output transistors Qb
to Qn-2 and so the D/A converter circuit 11 generates an
output current, which is doubled for display data value of %
when the display data value exceeds the predetermined
value M. As a result, the output current corresponding to the
display data value D to be generated is provided at the output
terminal 115.

[0041] Incidentally, the predetermined value M (=<1000 .
.. 000”) corresponds to the analog current value when the
analog current value converted by the D/A converter circuit
11 exceeds the number of bits DO to Dn-2 of the display data
capable of being converted into analog values by the D/A
converter circuit. The current value corresponding to the
least significant bit is negligibly small. When the result of
operation of the display data, which is performed by the
MPU 16, becomes larger than the predetermined value M,
the luminance setting signal B corresponds to high lumi-
nance. Therefore, there is almost no problem even if the least
significant bit is neglected.
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[0042] FIG. 2 shows another embodiment of the present
invention. In this embodiment, a flip-flop (FF) 17 is pro-
vided and the most significant bit Dn-1 as the control signal
S is set in the flip-flop 17 from MPU 16 to ON/OFF control
the switch SW correspondingly to an output of the flip-flop
17 instead of the luminance control signal Br from the
control circuit 14. The switch SW is turned ON when the
flip-flop 17 is set as “1” by the control signal S from the
MPU 16 and turned OFF when the flip-flop 17 is reset by the
control signal S. In this case, the control signal S assigns the
most significant bit of the display data D.

[0043] The D/A converter circuit shown in FIG. 2 has a
MOS transistor construction including, instead of the bipolar
transistors Qa, Qp and Qb to Qn-2 shown in FIG. 1, MOS
transistors TNa, TNp and TNb to TNn-2.

[0044] With this D/A converter circuit, the digital to
analog conversion is realized regardless of the luminance
setting signal B by turning the switch SW ON when the
display data value exceeds the predetermined value M. That
is, the most significant bit Dn-1 of the display data in FIG.
3 is set in the flip-flop 17 as it is and the display data D/2 is
set in the register 15, which generates the data bits DO to
Dn-2 of the display data D, when the display data value D
exceeds the predetermined value M, so that the display data
D is set in the D/A converter circuit.

[0045] Alternatively, it may be possible to provide a
memory position for the most significant bit Dn-1 in not the
flip-flop 17 but the register 15 so that the whole display data
is set in the register.

[0046] As isclear from the foregoing description, the D/A
converter circuit 11 does not have the transistor Qn-1, which
has the emitter area ratio n and corresponds to the most
significant bit.

[0047] Since a value of current flowing through each
transistor is as small as in the order of microampere, each of
transistors, which is formed as a cell, is capable of flowing
a current several tens times the current value even when its
emitter area ratio is 1. When a minute current is generated,
an output side transistor Q of a current mirror circuit, which
has an emitter area ratio n, is usually obtained by connecting
n transistors Q each having emitter area ratio 1 in parallel.
Therefore, in the described case, one of the n transistors Q,
to which the most significant bit is assigned, can removed by
merely adding a single transistor Q to the input side of the
D/A converter circuit.

[0048] Thus, the number of transistors used in the D/A
converter circuit can be substantially reduced.

[0049] Although two transistors are provided in the input
side of the D/A converter circuit having the current mirror
construction in the described embodiments, the number of
transistors may be three or more. Further, the emitter area
ratios thereof are not always equal.

[0050] Further, although the ON/OFF control of the switch
circuit connected to one of the two transistors in the input
side of the D/A converter circuit is performed by the control
signal from the control circuit, such control may be per-
formed directly from the MPU side through a bus.

[0051] Further, the NPN (or N channel) type transistors in
the described embodiments may be substituted by PNP (or
P channel) type transistors and the PNP (or P channel) type
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transistors may be substituted by NPN (or N channel) type
transistors. In the latter case, the power source voltage
should be negative and the transistors provided upstream
side should be provided downstream side.

What is claimed is:

1. An organic EL drive circuit having a D/A converter
circuit including a current mirror circuit having an input side
transistor portion supplied with a predetermined drive cur-
rent and a plurality of output side transistors connected in
parallel to form a current mirror connection, said output side
transistors selectively operating correspondingly to a display
data inputted correspondingly to bit positions of the display
data to generate an analog current corresponding to the
display data in an output terminal of said D/A converter
circuit as a total of currents flowing through said output side
transistors, said organic EL drive circuit comprising;:

a plurality of parallel connected input side transistors
provided in said input side transistor portion;

a switch circuit connected in series with at least one of
said input side transistors;

a current source for driving said input side transistors with
a predetermined constant current; and

a control portion for ON/OFF controlling said switch
circuit,

wherein, when said switch circuit is in ON stage and a
value of the analog current from said D/A converter
circuit becomes larger than that corresponding to the
number of bits of the display data, which can be
converted into analog current value, said control por-
tion turns said switch circuit OFF to set the display data
corresponding to the number of the bits or smaller in
said D/A converter circuit to thereby generate the large
analog current value.

2. An organic EL drive circuit as claimed in claim 1,
wherein said input side transistor portion includes two input
side transistors having operating current ratio of 1:1 and,
when said switch circuit is turned OFF, said control portion
sets a display data having a value which is a half of the
display data value corresponding to the large analog current
value in said D/A converter circuit.

3. An organic EL drive circuit as claimed in claim 2,
wherein said control portion calculates the display data
correspondingly to regulation of display luminance of said
organic EL. panel and, when the calculated display data
exceeds the number of the bits, turns said switch circuit OFF.

4. An organic EL drive circuit as claimed in claim 3,
wherein said current source is one of output circuits, which
corresponds to one of said terminal pins, of a circuit for
distributing a reference current to said terminal pins, said
switch circuit is provided downstream of said input side
transistor and said control portion includes a processor, a
control circuit and a register, the display data being calcu-
lated by said processor and set in said register.

5. An organic EL drive circuit as claimed in claim 4,
wherein said processor turns said switch circuit OFF through
said control circuit.

6. An organic EL drive circuit as claimed in claim 2,
wherein said control portion includes a memory circuit for
storing an information for setting said switch circuit OFF
and said switch circuit is turned OFF by a predetermined
information stored in said memory circuit.
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7. An organic EL display device comprising:
an organic EL display panel;

a D/A converter circuit including a current mirror type
current output circuit for outputting currents to terminal
pins of said organic EL display panel and a current
mirror circuit having a plurality of output side transis-
tors connected in parallel to form a current mirror
connection and a plurality of input side transistors
driven with a predetermined drive current, the plurality
of said output side transistors corresponding to bit
positions of a display data, respectively, said D/A
converter circuit selectively operating correspondingly
to the input display data to drive said current mirror
type current output circuit by generating an analog
current corresponding to the display data as a total of
currents flowing through said output side transistors;

a switch circuit connected in series with at Ieast one of the
plurality of said input side transistors;

a current source for driving the plurality of said input side
transistors with a predetermined constant current; and

a control portion for ON/OFF controlling said switch
circuit,

wherein, when said switch circuit is in ON stage and a
value of the analog current from said D/A converter
circuit becomes larger than that corresponding to the
number of bits of the display data, which can be
converted into analog current value, said control por-
tion turns said switch circuit OFF to set the display data
corresponding to the number of the bits or smaller in
said D/A converter circuit to thereby generate the large
analog current value.
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8. An organic EL display device as claimed in claim 7,
wherein said input side transistor portion includes two input
side transistors having operating current ratio of 1:1 and,
when said switch circuit is turned OFF, said control portion
sets a display data having a value which is a half of the
display data value corresponding to the large analog current
value in said D/A converter circuit.

9. An organic EL display device as claimed in claim 8§,
wherein said control portion calculates the display data
correspondingly to regulation of display luminance of said
organic EL panel and, when the calculated display data
exceeds the number of the bits, turns said switch circuit OFF.

10. An organic EL display device as claimed in claim 9,
wherein said current source is one of output circuits, which
corresponds to one of said terminal pins, of a circuit for
distributing a reference current to said terminal pins, said
switch circuit is provided downstream of said input side
transistor and said control portion includes a processor, a
control circuit and a register, the display data being calcu-
lated by said processor and set in said register.

11. An organic EL display device as claimed in claim 10,
wherein said processor turns said switch circuit OFF through
said control circuit.

12. An organic EL display device as claimed in claim &,
wherein said control portion includes a memory circuit for
storing an information for setting said switch circuit OFF
and said switch circuit is turned OFF by a predetermined
information stored in said memory circuit.



patsnap

TRAFROE) BYELESNERMERENEVELE "REE
NIF(2E)E US20030151567A1 K (2E)R 2003-08-14
RS US10/360714 iR 2003-02-10

FRIFB(ERD)AGCR) TTEE—
AYUJI
BEMASANORI

B (BRI AGE) TEHEE—
SHEYUJI
BEMASANORI

YHTEHEE(ZAN)AGGE) ROHM CO. , LTD.

[FRIKBAA HANADA KOUICHI
SHIMADA YUJI
FUJISAWA MASANORI

KA HANADA, KOUICHI
SHIMADA, YUJI
FUJISAWA, MASANORI

IPCH#E G09G3/32 HO3M1/70 HO3M1/74 GO9G3/30

CPCH#E G09G3/3283 G09G2310/027 HO3M1/745 HO3M1/70 G09G2340/0428

£ A 2002036236 2002-02-14 JP

H th 3 FF S0k US6992647

SNEBEEE Espacenet USPTO

BWE(R) 1\1 ("
D/ ABREBRBEEANVAMANEI BRES SN HBERZNHRANRKEESD

Voo < /A CONVERTER GIRGUITS

MED - RERERNITCBIRES , UEKBREER. BIFTX
BEMONTHREIOFF , R AN RAENEERR ( HIFRBIEX
W) WO BEIRROMAMNREE , SHERTPHID / ARRBRRK,
FBEERHNREE, Rt , TRARMER N ERBIENE , £5D/
ARBREBREERNVVENREURIMHES,

17 coNT 14
Y

FLIP-FLOP CONTROL D
(F/F) CIROUIT REGISTER ¢+—— MPU



https://share-analytics.zhihuiya.com/view/daaf1326-e0ed-47ef-80ed-c248ba74f338
https://worldwide.espacenet.com/patent/search/family/027655025/publication/US2003151567A1?q=US2003151567A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220030151567%22.PGNR.&OS=DN/20030151567&RS=DN/20030151567

