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(54) DRIVING IC AND OPTICAL PRINT HEAD

(57) An optical print head has a light-emitting device
22 having n individual electrodes 28, p common elec-
trodes 27, and a plurality of (n 3 p) light-emitting parts
26 selected by those individual and common electrodes
and a driving IC 1 having individual electrodes and m
group-selecting terminals CD1 to CD40. A plurality of

(q) light-emitting devices 22 are provided for one driving
IC 1, and the number (q) of light-emitting devices 22 is
determined by the number (p) of common electrodes 27
provided on each light-emitting device 22 and the
number (m) of the group-selecting terminals CD provid-
ed on the driving IC 1.
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Description

Technical field

[0001] The present invention relates to an optical print
head for use as a recording head in a printer or the like.
More particularly, the present invention relates to a nov-
el driving IC for driving a light-emitting device designed
to be ready for time-division driving within the device,
and to an optical print head employing such a driving IC.

Background art

[0002] As is disclosed in Japanese Utility Model Laid-
Open No. H6-48887, in a conventional optical print
head, a light-emitting device (array) has a plurality of
individual electrodes provided on the front surface of the
device so as to correspond one to one to a plurality of
light-emitting parts formed on the device, and has a sin-
gle electrode provided on the back surface of the device
so as to be common to all of those light-emitting parts.
This makes it impossible to perform time-division driving
within a single device. Since it is impossible to perform
time-division driving, it is necessary to provide as many
individual electrodes as light-emitting parts. Thus, as the
light-emitting parts are formed at higher and higher den-
sity, the individual electrodes need to be formed at ac-
cordingly high density, making their connection to a driv-
ing IC difficult.
[0003] To solve this problem, Japanese Patent Appli-
cation Laid-Open No. H6-163980 proposes a light-emit-
ting device that permits time-division driving within the
device. Specifically, a plurality of light-emitting parts ar-
ranged on the light-emitting device are divided into p,
for example 2 or 3, groups, a plurality of common elec-
trodes are provided so that each of them is connected
to all the light-emitting parts of one of those groups, and
n individual electrodes are provided so that each of them
is connected to p light-emitting parts belonging to differ-
ent groups. Thus, the light-emitting device proposed
here is provided with p 3 n light-emitting parts in total.
In this light-emitting device, by selecting one of the p
common electrodes on a time-division basis, it is possi-
ble to reduce the number of individual electrodes need-
ed to 1/p the number needed conventionally, and there-
by make their connection to a driving IC easier.
[0004] This light-emitting device can be driven on a
time-division basis by using a driving IC as used con-
ventionally. In this case, however, a separate driving cir-
cuit is additionally necessary to select one of the com-
mon electrodes on a time-division basis. To avoid this,
there has been demand for the development of a ver-
satile driving IC suitable for time-division driving.
[0005] Under these circumstances, the applicant of
the present invention once proposed a driving IC in Jap-
anese Patent Application Laid-Open No. H10-226102,
with consideration given to the aforementioned. points.
However, with the configuration proposed here, it is nec-

essary to change the order of data input to achieve time-
division driving, which involves complicated processing
of data. Moreover, it is necessary to use as many driving
ICs as light-emitting elements used; that is, it is neces-
sary to use many driving ICs at accordingly high cost.
Furthermore, this driving IC, when applied to light-emit-
ting devices having different resolutions, requires com-
plicated processing of data.

Disclosure of the invention

[0006] An object of the present invention is to provide
a versatile driving IC suitable to drive a light-emitting de-
vice designed to be ready for time-division driving. An-
other object of the present invention is to provide a driv-
ing IC that works with a plurality of types of light-emitting
device having different resolutions. Still another object
of the present invention is to provide a driving IC that
permits fast data input.
[0007] To achieve the above objects, according to one
aspect of the present invention, an optical print head is
provided with: a light-emitting device comprising n 3 p
light-emitting parts, n first electrodes each connected to
one terminal of p of the light-emitting parts, and p second
electrodes each connected to the other terminal of n of
the light-emitting parts, wherein selection among the
light-emitting parts is achieved by selecting one among
the first electrodes and one among the second elec-
trodes; and a driving IC device comprising n first output
terminals connected individually to the first electrodes
of the light-emitting parts and m second output terminals
connected individually to the second electrodes of the
light-emitting parts. Here, in total, q light-emitting devic-
es are provided for one driving IC device, and the
number q of light-emitting devices is determined by the
number p of second electrodes provided on each light-
emitting device and the number m of second output ter-
minals provided on each driving IC device.
[0008] According to another aspect of the present in-
vention, a driving IC device for supplying a driving cur-
rent to a light-emitting device having a plurality of light-
emitting parts arranged in a row is provided with n first
output terminals each connected to one terminal of m
light-emitting parts and a first drive section connected
to the first output terminals. Here, the first drive section
is provided with: a data signal storage circuit for storing
at least n 3 m data signals fed in sequentially via r input
terminals; a data selecting circuit for selecting and ex-
tracting, in groups of n, the data signals stored in the
data signal storage circuit; and a drive circuit for output-
ting drive signals individually to the first output terminals
on the basis of the data signals selected by the data
selecting circuit.
[0009] According to still another aspect of the present
invention, an optical print head is provided with a light-
emitting device having a plurality of light-emitting parts
and a driving IC device for supplying a driving current to
the light-emitting parts of the light-emitting device. Here,
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the light-emitting device is provided with n first elec-
trodes each connected to one terminal of a plurality of
light-emitting parts. Moreover, the driving IC device is
provided with n first output terminals connected individ-
ually to the first electrodes of the light-emitting device
and a first drive section for outputting the driving current
via the first output terminals. Furthermore, the first drive
section is provided with a data signal storage circuit for
storing at least n 3 m data signals fed in sequentially
via r input terminals, a data selecting circuit for selecting
and extracting, in groups of n, the data signals stored in
the data signal storage circuit, and a drive circuit for out-
putting drive signals individually to the first output termi-
nals on the basis of the data signals selected by the data
selecting circuit.

Brief description of drawings

[0010]

Fig. 1 is a circuit block diagram of the driving IC of
a first and a second embodiment of the invention.
Fig. 2 is a circuit block diagram of a principal portion
of the first and second embodiments.
Fig. 3 is a timing chart of the first and second em-
bodiments.
Fig. 4 is a plan view of a principal portion of the op-
tical print head of the first embodiment.
Fig. 5 is a plan view of a principal portion of the op-
tical print head of the first embodiment.
Fig. 6 is a plan view of a principal portion of the light-
emitting device of the first embodiment.
Fig. 7 is a circuit block diagram of the optical print
head of the first and second embodiments.
Fig. 8 is a plan view of a principal portion of the op-
tical print head of the second embodiment.
Fig. 9 is a plan view of a principal portion of the light-
emitting device of the second embodiment.
Fig. 10 is a circuit block diagram of the driving IC of
a third embodiment of the invention.
Fig. 11 is a circuit block diagram of a principal por-
tion of the driving IC of the third embodiment.
Fig. 12 is a circuit diagram of a principal portion (di-
vision timing signal generator circuit) of the third
embodiment.
Fig. 13 is a timing chart of the third embodiment.
Fig. 14 is a plan view of a principal portion of the
optical print head of the third embodiment.
Fig. 15 is a circuit block diagram of the optical print
head of the third embodiment.
Fig. 16 is a diagram schematically showing the con-
figuration of the characteristic portion of the third
embodiment.
Fig. 17 is a diagram schematically showing the con-
figuration of the characteristic portion when applied
to a light-emitting device configured differently from
that of the third embodiment.
Fig. 18 is a diagram schematically showing the con-

figuration of the characteristic portion when applied
to a light-emitting device configured differently from
that of the third embodiment.
Fig. 19 is a diagram schematically showing the con-
figuration of the characteristic portion when applied
to a light-emitting device configured differently from
that of the third embodiment.
Fig. 20 is a diagram schematically showing the con-
figuration of the characteristic portion when applied
to a light-emitting device configured differently from
that of the third embodiment.
Fig. 21 is a diagram schematically showing the con-
figuration of the characteristic portion when applied
to a light-emitting device configured differently from
that of the third embodiment.
Fig. 22 is a timing chart showing the operation of
the optical print head of Fig. 17.
Fig. 23 is a timing chart showing the operation of
the optical print head of Fig. 19.
Fig. 24 is a timing chart showing the operation of
the optical print head of Fig. 20.
Fig. 25 is a timing chart showing the operation of
the optical print head of Fig. 21.
Fig. 26 is a circuit block diagram of a principal por-
tion of the driving IC of a fourth embodiment of the
invention.
Fig. 27 is a timing chart of the fourth embodiment.
Fig. 28 is a circuit diagram of a principal portion (di-
vision timing signal generator circuit) of the fourth
embodiment.

Best mode for carrying out the invention

[0011] Hereinafter, embodiments of the present in-
vention will be described with reference to the drawings.

<First Embodiment>

[0012] Fig. 1 is a circuit block diagram showing the
basic configuration of the driving IC of a first and a sec-
ond embodiment of the invention. Fig. 2 is a circuit block
diagram of a principal portion of the circuit block diagram
of Fig. 1, specifically the portion associated with one
DO1 among a plurality of output terminals DO1 to DO48.
First, descriptions will be given with reference mainly to
these figures.
[0013] As shown in Fig. 1, the driving IC 1 is provided
with an individual terminal section DO consisting of a
plurality of (n) output terminals DO1 to DO48 for driving
light-emitting devices (i.e. to be connected to the indi-
vidual electrodes 28 described later), a first drive section
2 connected to the output terminals DO1 to DO48 to
feed predetermined current outputs as driving signals to
them, a common terminal section CD consisting of a plu-
rality of (m) output terminals CD1 to CD40 for selecting
groups (i.e. to be connected to the common electrodes
27 described later), and a second drive section 3 con-
nected to the output terminals CD1 to CD40 to selec-
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tively switch them to one of the supplied-power poten-
tials, for example the ground potential VSS. The follow-
ing descriptions deal with a case where n = 48 and m =
40 as shown in the figures. However, it is to be under-
stood that the present invention may be implemented in
any other manner than specifically described below.
[0014] The first drive section 2 is provided with a data
signal storage circuit 4 for temporarily storing serial input
data signals that are fed in sequentially via a data input
terminal SI, a drive circuit 5 for outputting drive signals
individually to the output terminals DO1 to DO48 on the
basis of the data signals output from the data signal stor-
age circuit 4, a current supply circuit 6 for supplying a
constant current to the drive circuit 5, and a timing con-
trol circuit 7 for feeding predetermined timing signals to
relevant portions of the first and second drive sections
2 and 3.
[0015] The data signal storage circuit 4 is provided
with a shift register 8 of an n 3 m (1,920) bit type that
takes in serially the data signals fed in sequentially via
the data input terminal SI in synchronism with a clock
signal CLK1 and that outputs the data signals serially
via a data output terminal SO, and a latch circuit 9 of an
n 3 m (1,920) bit type that takes in parallel the data sig-
nals taken in by the shift register 8 on the basis of a load
signal LOAD1. The n 3 m (1,920) data signals output
parallel from the shift register 8 can be fed also to a stor-
age circuit 10 without being passed through the latch
circuit 9.
[0016] In cases where, for example, the data signals
are each consisting of a plurality of bits, the shift register
8 and the latch circuit 9 may be configured differently to
suit the particular cases. For example, the shift register
8 may be configured as a memory of which different por-
tions are specified by addresses.
[0017] The drive circuit 5 is provided with, as its main
blocks, a first selecting circuit 11A that sequentially se-
lects and outputs, in groups of n, the n 3 m (1,920) data
signals output from the latch circuit 9, and a first drive
circuit 12A of an n (48) bit type that outputs a predeter-
mined current via the output terminals DO1 to DO 48 on
the basis of the output of the first selecting circuit 11A.
As required, in addition to these main blocks, the drive
circuit 5 is further provided with a correction data storage
circuit 10 for storing n 3 m (1,920) correction data sig-
nals with which to correct the output current (the amount
of light), a second selecting circuit 11B, for correction
data, that sequentially selects and outputs, in groups of
n, the n 3 m (1,920) correction data signals output from
the correction data storage circuit 10, and a second
drive circuit 12B, for correction data, that outputs, as
driving signals via the output terminals DO1 to DO48,
current outputs of which the current is adjusted on the
basis of the output from the second selecting circuit 11B.
[0018] The storage circuit 10 is configured as, for ex-
ample, a latch circuit of an S 3 n 3 m bit type so that it
can store n 3 m (1,920) correction data signals each
consisting of a plurality of (S) bits (for example, 3 bits).

The writing of correction data signals to the correction
data storage circuit 10 is achieved on the basis of the
signals fed parallel, in groups of n 3 m, from the shift
register 8.
[0019] The writing of correction data signals to the
correction data storage circuit 10 can be performed in
advance. Specifically, it can be achieved, with the stor-
age circuit 10 alone brought into a write enable state, by
writing one bit of each correction data signal thereto
through the shift register 8 and repeating this operation
S (3) times.
[0020] As shown in Fig. 2, the drive circuit 12 is pro-
vided with, for each output terminal (for example DO1),
a set of a plurality of (in this example, four) current am-
plifiers 12a to 12d that output different current outputs;
that is, the drive circuit 12 is provided with as many (in
this example, 48) sets of such current amplifiers as the
output terminals arranged in the individual terminal sec-
tion DO. The four current amplifiers 12a to 12d of each
set are fed with a current from the current supply circuit
6, and their operation is controlled individually so that
they together yield a total current around 4 mA, variable
in the range from 3 to 5 mA.
[0021] The selecting circuit 11 is a circuit for selecting
and extracting, in groups of n and thus sequentially at
m different times, the n 3 m data signals or correction
data signals stored in the latch circuit 9 or the correction
data storage circuit 10 so as to achieve time-division
driving. The selecting circuit 11 is composed of a plural-
ity of logic gate circuits. The gates constituting the se-
lecting circuit 11 are opened and closed by a division
timing signal generator circuit 14 included in the timing
control circuit 7.
[0022] Fig. 3 shows the waveforms relevant to the di-
vision timing signal generator circuit 14. As shown in this
figure, the division timing signal generator circuit 14 is
a circuit for producing m division timing signals DIV1 to
DIV40 on the basis of a control signal DIVSEL that is
supplied from outside by way of a small number of (in
this example, one) signal lines to determine the timing
of time division. The division timing signal generator cir-
cuit 14 is composed of, for example, counters. Instead
of counters, the division timing signal generator circuit
14 may be composed of decoders or the like that pro-
duce m division timing signals DIV1 to DIV40 on the ba-
sis of a control signal DIVSEL that consists of a prede-
termined number of bits of binary numbers. In this way,
the division timing signal generator circuit 14 produces
m (40) division timing signals (DIV1 to DIV40) on the
basis of one control signal DIVSEL or a small number
of control signals. That is, the control signal DIVSEL is
fed in by way of a smaller number of signal lines than
the number of division timing signals. This makes it pos-
sible not only to reduce the number of terminals that
need to be provided to receive control signals from out-
side and thereby miniaturize the IC, but also to reduce
the number of conductors, such as wire-bonded leads,
that need to be laid to achieve external connection.

5 6



EP 1 215 050 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0023] The division timing signal generator circuit 14
can be reset in synchronism with the input of data sig-
nals that constitute one line. The division timing signal
generator circuit 14 can be reset not only by the use of
a reset signal RESET but also by the use of the load
signal LOAD1 mentioned earlier.
[0024] Next, with reference to Fig. 2, the flow of data
will be described with respect mainly to one output ter-
minal DO1. As the division timing signals DIV1 to DIV40
are turned to H level one by one, 40 AND gate circuits
provided in the first selecting circuit 11A and connected
to those division timing signals DIV1 to DIV40 and to the
latch circuit 9 are opened one by one. Thus, the data
signals corresponding to the whole IC that are stored in
the latch circuit 9 (1,920 pieces of on/off data) are se-
lectively output through the AND gate circuit that is open
at each moment. Similarly, as the division timing signals
DIV1 to DIV40 are turned to H level one by one, AND
gates circuit provided in sets of three (in this example,
40 sets in total) in the second selecting circuit 11B are
opened one set after another. Thus, the three-bit cor-
rection data signals stored in the correction data storage
circuit 10 are selectively output through the set of AND
gate circuits that is open at each moment. The output of
the correction data storage circuit 10 is fed to the drive
circuit 12 so as to selectively operate, together with the
data signals fed from the latch circuit 9 through the first
selecting circuit 11A, the three current amplifiers 12b to
12d.
[0025] Next, the second drive section 3 will be de-
scribed. The second drive section 3 is a circuit for se-
lectively switching one of the output terminals CD1 to
CD40 to the ground potential VSS. Here, the switching
is achieved on the basis of the division timing signals
DIV1 to DIV40. The switching may be achieved by the
use of other signals that are synchronous with the divi-
sion timing signals DIV1 to DIV40.
[0026] As shown in Fig. 5, the driving IC 1 has the
terminals DO1 to DO48 arranged along one side, has
the terminals CD1 to CD40 arranged along two opposite
sides, with half of them arranged along one side, and
has other terminals for data, clocks, and power supply
arranged along the remaining side. That is, the driving
IC 1 has terminals having similar functions arranged
along each side. The terminals DO1 to DO48 are ar-
ranged at a density of about 150 DPI (dots per inch).
This density is determined by the critical density of the
fine conductor pattern formed on the substrate 21 de-
scribed later. Specifically, on the substrate 21, a first and
a second conductor pattern 23-1 and 23-2 are laid at a
density of about 150 DPI, and therefore the terminals
DO1 to DO48 are arranged at a density substantially
equal thereto.
[0027] Fig. 4 is a plan view schematically showing a
principal portion of the optical print head 20 incorporat-
ing the driving IC 1 described above. This optical print
head 20 has a plurality of (in this example, L = 20) light-
emitting devices 22 arranged in a row on an insulating

substrate 21, and has a smaller number of driving ICs
1 than the light-emitting devices 22 arranged in a row
on one side of the light-emitting devices 22. The driving
ICs 1 are provided one for every predetermined number
q of (in this example, 5) light-emitting devices 22. Thus,
one driving IC 1 and q light-emitting devices 22 corre-
sponding thereto together form one block (b). A plurality
of (in this example, b = 4) such blocks are arranged
along the longer sides of the substrate 21, and thereby
constitute the optical print head 20.
[0028] Between the light-emitting devices 22 and the
driving ICs 1 are laid conductors 23 for connecting them
together. The conductors 23 include first conductors
23-1 for multiplexing that are, at one end, connected to
the output terminals DO1 to DO48 of the driving IC 1 of
each block and that are, at the other end, connected to
the individual electrodes of the light-emitting devices 22
within the same block on a common basis, and second
conductors 23-2 that are, at one end, connected to the
output terminals CD1 to CD40 for group selection of the
driving IC 1 of each block and that are, at the other end,
connected to the common electrodes of the light-emit-
ting elements 22 within the same block on a selective
basis. The first conductors 23-1 consist of a conductor
pattern for multiplexing that is laid in multiple layers on
the substrate 21 and wire-bonded leads that connect
this pattern to the driving ICs 1 and to the light-emitting
devices 22. Likewise, the second conductors 23-2 con-
sist of a conductor pattern that is laid in multiple layers
on the substrate 21 and wire-bonded leads that connect
this pattern to the driving ICs 1 and to the light-emitting
devices 22. The portions of the conductor patterns con-
stituting the first and second conductors 23-1 and 23-2
which have substantially the same length as the total
length along which the light-emitting devices 22 are ar-
ranged are arranged separately on both sides of the row
of the light-emitting devices 22. This makes it easier to
perform wire-bonding between the conductor patterns
and the plurality of light-emitting devices 22 as will be
described later.
[0029] Of these portions of the patterns of the conduc-
tors 23 which are arranged separately on both sides of
the row of the light-emitting devices 22, those belonging
to the first conductors 23-2 are smaller in number than
those belonging to the second conductors 23-1, but the
former are larger in both pattern width and interval width
than the latter. Thus, the total width of the portions be-
longing to the second conductors 23-2 is larger than that
of the portions belonging to the first conductors 23-1.
The driving ICs 1 and the light-emitting devices 22 are
connected together in this way, and in addition, of the
portions of the patterns of the conductors 23-1 and 23-2
which are arranged separately on both sides of the row
of the light-emitting devices 22, those having a larger
total width are arranged on one side and those having
a smaller total width are, together with the driving ICs 1,
arranged on the opposite side. Thus, the light-emitting
devices 22 can be arranged near the center of the sub-
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strate 21 in the direction of the width thereof. This helps
enhance the optical characteristics of the optical print
head as by enhancing the linearity of the arrangement
of the light-emitting devices 22 (in particular when the
substrate 21 is made of glass epoxy).
[0030] The material of the substrate 21 may be, in-
stead of glass epoxy, ceramics or insulating metal. In
this example, glass epoxy is used because it makes it
easy to lay conductors in multiple layers and to obtain
a long substrate, and because it is inexpensive. Irre-
spective of whether the substrate is made of glass
epoxy, ceramics, or metal, the current technology per-
mits fine conductors to be laid at a density of about 150
DPI at best. The conductors 23 may be realized with,
instead of conductors laid in multiple layers on the sub-
strate 21 and wire-bonded leads of gold or the like, high-
density flexible wires connected by the use of anisotrop-
ic conductive adhesive.
[0031] On the substrate 21, separately from the con-
ductors 23, a plurality of conductor patterns 24 for signal
transmission and power supply are laid so as to extend
in the direction of arrangement of the light-emitting de-
vices 22. These conductors include conductors by way
of which adjacent driving ICs 1 are connected together
so that they can exchange data signals and the like. Be-
tween the driving ICs 1 and the conductor patterns 24
are laid wire-bonded leads 25 of gold.
[0032] Each light-emitting device 22 has a plurality of
(p 3 n = 384) light-emitting parts 26 arranged on the top
surface thereof, along the longer sides thereof and at a
density of about 1,200 DPI. These light-emitting parts
26 are formed independently of each other so that they
can be driven on a time-division basis. Specifically, the
light-emitting parts 26 are divided into a plurality of (p)
groups so that they can be driven in groups of n. In this
example, the light-emitting parts 26 are divided into 8
groups on the basis of the remainder that remains when
the number representing the order of arrangement of
each light-emitting part 26 is divided by a division
number p (8). Specifically, here, of all the light-emitting
parts 26, the first, ninth, seventeenth, ... belong to a first
group, the second, tenth, eighteenth, ... belong to a sec-
ond group, and so forth.
[0033] Moreover, as shown in Fig. 6, on the light-emit-
ting device 22 are laid eight common electrodes 27, con-
sisting of a common electrode 27-1 that is connected to
the light-emitting parts 26 belonging to the first group on
a common basis, a common electrode 27-2 that is con-
nected to the light-emitting parts 26 belonging to the
second group on a common basis, ... , and a common
electrode 27-8. Also laid are n (48) individual electrodes
28 of which each is connected to eight consecutive light-
emitting parts 26. Whereas the common electrodes 27
are arranged at a density of about 25 DPI, which is lower
than the maximum conductor density (150 DPI) on the
substrate 21, the individual electrodes 28 are arranged
at a density of about 150 DPI, i.e. at a density substan-
tially equal to the maximum conductor density (150 DPI)

on the substrate 21. To reduce the number of conductor
layers laid on the surface of the light-emitting device 22,
the common electrodes 27 and the individual electrodes
28 are arranged on opposite sides of the light-emitting
parts 26 and along the longer sides of the light-emitting
device 22.
[0034] This light-emitting device 22 is so configured
that the light-emitting parts 26, composed of LEDs, are
located at the intersections of matrix-like conductors of
which some are connected to the p (8) common elec-
trodes 27 and the others are connected to n (48) indi-
vidual electrodes 28. Thus, by feeding data signals to
the n individual electrodes 28 and selecting one among
the common electrodes 27, it is possible to drive n light-
emitting parts 26 simultaneously and, by repeating this
p times, it is possible to drive the whole light-emitting
device 22.
[0035] The individual electrodes 28 are connected in-
dividually through the first conductors 23-1 to the output
terminals DO1 to DO48 of the corresponding driving IC
1, and the common electrodes 27 are connected selec-
tively through the second conductors 23-2 to eight
among the output terminals CD1 to CD40 of the same
driving IC 1.
[0036] As shown in Fig. 7, within a block formed by
one driving IC 1 and q (in this example, 5) light-emitting
devices 22 corresponding thereto, the output terminals
DO1 to DO48 of the driving IC 1 are connected through
the first conductors 23-1 to the individual electrodes 28
of the q light-emitting devices 22 on a common basis.
The output terminals CD1 to CD40 of the driving IC 1
are connected through the second conductors 23-2 to
the individual electrodes 27 of the q (5) light-emitting de-
vices 22 on an individual basis.
[0037] When one among the group-selecting termi-
nals CD to CD40 of the driving IC 1 is selected and pre-
determined signals are fed to the terminals DO1 to
DO48, one among the q light-emitting devices 22 is se-
lected, and its light-emitting parts 26 are lit on a time-
division basis, one eighth of them at a time. Thus, by
repeating this 40 times to select all of the group-select-
ing terminals, it is possible to selectively light all of the
light-emitting parts 26 within the block.
[0038] In this example, q (5) light-emitting devices 22
are provided in one block, and there are four such
blocks. Thus, in the entire head 20 are provided b 3 q
3 p 3 n = 4 3 5 3 8 3 48 = 7,680 light-emitting parts
26 in total.
[0039] Next, the operation of the optical print head 20
described above, including the operation of the driving
IC 1 of the first embodiment, will be described with ref-
erence to, in addition to Figs. 1 and 2, the timing chart
shown in Fig. 3.
[0040] Here, it is assumed that, for the purpose of
making the amount of light emitted by the individual
light-emitting parts 26 of the light-emitting devices 22
even, correction data with which to correct the amount
of light they emit has been determined in advance and
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already stored in the storage circuit 10.
[0041] First, a reset signal RESET is fed in, which in-
itializes the entire optical print head. Then, a set signal
SET is turned from L level to H level. As a result, the
correction data storage circuit 10 is brought into a write
disable state.
[0042] Data signals (7,680 signals) corresponding to
one line are sequentially fed to the data input terminal
SI of the driving IC 1 located at one end, and are taken
in by the shift register 8 of this driving IC 1 in synchro-
nism with the clock signal CLK1. When a predetermined
number of data signals have been taken in, the data sig-
nals are fed through the data output terminal SO to the
shift register 8 of the next IC cascaded to the first IC.
[0043] When the data signals corresponding to one
line have been taken in and thus data signals are stored
in the shift registers 8 of all the driving ICs 1, then the
load signal LOAD 1 is held at H level for a predetermined
period so that the n 3 m data signals held in the shift
register 8 of each driving IC 1 are input. Here, the latch
circuit 9 selects (latches) data signals on a trailing edge
of the load signal LOAD 1, and therefore the n 3 m data
signals taken in by the shift register 8 are input to the
latch circuit 9 and are stored therein.
[0044] Immediately after the load signal LOAD 1 is
turned from H level to L level, on the basis of a signal
DIVSEL supplied from outside as a base for division tim-
ing, the division timing signal generator circuit 14 selec-
tively turns the division timing signals DIV1 to DIV40
from L level to H level. During this timing period, a strobe
signal (inverted STB) is turned from H level to L level
and is held at L level for a predetermined period.
[0045] As the division timing signals DIV1 to DIV40
are switched in this way, the selecting circuit 11 selects
and outputs, from one position after another, the data
signals stored in the latch circuit 9 or the correction data
storage circuit 10. For example, the division timing sig-
nal DIV1 selects the first, ninth, . . . data signals, and the
division timing signal DIV2 selects the second, tenth, ...
data signals.
[0046] These data signals (with 3-bit correction data
signals added thereto as required) are fed to the drive
circuit 12. On the basis of the data signals and the cor-
rection data signals added thereto, the drive circuit 12
selectively operates the four current amplifiers 12a to
12d so that their output currents are fed via the output
terminals provided in the individual terminal section DO
to the individual electrodes 28 of the light-emitting de-
vices 22.
[0047] In this state, the individual electrodes 28 of all
the light-emitting devices 22 are ready to receive cur-
rents corresponding to the data signals or correction da-
ta signals. However, here, only the n light-emitting parts
26 currently being selected via one of the group-select-
ing terminals are grounded through the common elec-
trodes 27. Thus, in this example, within each block, only
one light-emitting device 22 is selected, and only every
eighth light-emitting part 26 thereof is lit selectively.

[0048] As described above, by driving a light-emitting
device 22 within a block sequentially at a predetermined
number of different times, and repeating this a number
of times equal to the number of light-emitting devices 22
provided in the block, it is possible to achieve time-divi-
sion driving (p 3 q = m divisions) so that light is emitted
selectively within the block. By performing this in a plu-
rality of blocks simultaneously, it is possible to emit light
that corresponds to one line. By repeating this sequen-
tially, it is possible to achieve the exposure of a whole
screen of a electrostatographic printer.
[0049] As described above, the driving ICs 1 for driv-
ing the light-emitting devices 22 ready for time-division
driving within the devices each incorporate the second
drive section 3 that operates in synchronism with the
timing with which group-by-group driving is performed,
and these driving ICs 1 drive the corresponding light-
emitting devices 22 on a time-division basis. This helps
spread the load. Thus, the maximum load on the second
drive section 3 that achieves time-division driving is de-
termined by the number of light-emitting parts 26 that
belong to one group within the corresponding light-emit-
ting devices 22. As a result, as compared with a case
where all light-emitting devices are driven on a time-di-
vision basis by the use of a dedicated IC for time-division
driving (for selection among common electrodes) as in
the conventional dynamic driving method, it is possible
to reduce the load on the circuits that achieve time-divi-
sion driving.
[0050] Moreover, the driving ICs 1 each drive a plu-
rality of light-emitting devices 22 on a time-division ba-
sis. Thus, as compared with a case where light-emitting
devices 22 and time-division driving ICs are arranged in
the ratio of one to one, it is possible to reduce the
number of internal circuits. In particular with respect to
the drive circuits, which occupy more than half of the
area of the ICs, whereas it is necessary to provide q 3

n drive circuits in a case where light-emitting devices
and time-division driving ICs are arranged in the ratio of
one to one, it is possible to reduce their number to n in
the configuration described above, achieving a reduc-
tion factor of 1 / q (= 1 / 5). On the other hand, whereas
it is necessary to provide p 3 q 3 n drive circuits in a
case where light-emitting devices and static driving ICs
are arranged in the ratio of one to one, it is possible to
reduce their number to n in the configuration described
above, achieving a high reduction factor of 1/(p 3 q) (=
1 / 40). In addition, the driving ICs 1 can be configured
to have the same shape as conventional static ICs, and
thus it is possible to achieve the miniaturization of the
overall circuit configuration.
[0051] Moreover, despite time-division driving, data
can be fed in sequentially as in static driving. Thus, there
is no need to provide a circuit for rearranging the data
as required in conventional time-division driving. More-
over, even when the number of divisions is increased, it
is possible to produce the timing signals DIV1 to DIV40
for time-division driving by the use of a smaller number
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of signal lines for control signals than the number of di-
vision. This makes it possible to reduce the number of
terminals of the IC and the number of assembly steps.
[0052] Moreover, the driving ICs 1, despite being
ready for time-division driving, can store correction data
for all of the light-emitting devices within the same block
and selectively output the correction data. Thus, in time-
division driving using correction data, it is easy to correct
data signals on the basis of the stored correction data.
[0053] This embodiment is suitable for an optical print
head in which, as described above, one driving IC and
a plurality of light-emitting devices connected thereto
form a block and a plurality of such blocks are arranged
in the same direction in which the light-emitting devices
are arranged. However, this embodiment find other ap-
plication; for example, it can be applied to an optical print
head or other printing device that has only one such
block as its basic structure.
[0054] The configuration of the light-emitting devices
connected to the driving IC described above may be al-
tered according to the specifications required in the op-
tical print head. Specifically, while the number (n) of in-
dividual electrodes of each light-emitting device 22 is
kept constant, the number (p) of groups within one light-
emitting device 22 and the number (q) of light-emitting
devices 22 within one block may be changed as required
so that the product of those numbers equals the number
(m) of group-selecting terminals of the driving IC 1. For
example, one block may be formed with eight light-emit-
ting devices of which the number (p) of divisions is five.
Alternatively, one block may be formed with ten light-
emitting devices of which the number (p) of divisions is
four. Here, it is possible to select light-emitting devices
having light-emitting parts arranged at a different den-
sity, and this enhances the versatility of the driving IC.
[0055] In the driving IC described above, the number
of time divisions (m) is set at 40. However, by feeding
in data in a special manner, it is possible to change the
apparent number of time divisions (the effective number
of time divisions) according to the printing speed or the
like required in the optical print head. For example, in a
case where high-speed printing is required and thus the
number of time divisions need to be changed to a value
k that is smaller than m, the data processing circuit that
feeds signals to the driving IC 1 is made to operate in
such a way that the effective number of division timing
signals DIV is reduced to k. Specifically, in a case where
the division timing signal generator circuit 14 is of an up-
counter type, when the number of divisions exceeds k,
the clock frequency of the control signal DIVSEL is in-
creased so that the remaining timing signals DIVk+1 to
DIV40 are produced in an extremely short period, and
meanwhile the strobe signal (inverted STB) is held at H
level so as to inhibit the printing of data in the shortened
period. In a case where the division timing signal gen-
erator circuit 14 is of a decoder type, by modifying, ac-
cording to the desired number k of divisions, the multi-
ple-bit control signal DIVSEL that the data processing

circuit outputs, it is possible to selectively produce only
the timing signals DIV1 to DIVk. In this way, by changing
the number (m) of divisions of the driving IC 1 so that
the effective number (k) of divisions is set at, for exam-
ple, 16, connecting two light-emitting devices 22 as
shown in Fig. 6 to the driving IC 1 to form one block, and
arranging ten such blocks to form an optical print head
having 7,680 light-emitting parts, it is possible to in-
crease the printing speed 40 / 16 = 2.5 times as com-
pared with the case where the number (m) of time divi-
sions is 40 described above with reference to Fig. 3.
[0056] Another known way to increase the printing
speed is to increase the current that is passed through
the individual light-emitting parts so that they produce
higher light output. However, in cases where the current
cannot be increased, for example when the current be-
fore being increased is already close to the maximum
current permitted by the light-emitting parts, or when the
current is intentionally kept low to extend the working
life of the light-emitting parts, it is preferable to increase
the printing speed by reducing the effective number of
time divisions as described above.
[0057] In this way, while using the same driving IC, it
is possible to adapt to a change in the printing speed
required in a print head by changing the effective
number of time divisions, and thereby adapt to a change
in the functions of the print head.

<Second Embodiment>

[0058] Next, a second embodiment of the invention
will be described. Fig. 8 is a plan view showing a prin-
cipal portion of the optical print head of this embodiment.
Fig. 9 is a plan view showing a principal portion of the
light-emitting device of this embodiment. In this embod-
iment, the driving IC is configured in the same manner
as in the first embodiment, and thus as shown in Figs.
1 and 2, and operates in the same manner as in the first
embodiment, and thus as shown in the timing chart of
Fig. 3. In Figs. 8 and 9, such elements as are found also
in Figs. 5 and 6 are identified with the same reference
numerals, and their explanations will not be repeated.
[0059] With respect to the conductors that connect the
driving IC 1 and the light-emitting devices 22 together,
in the first embodiment, as shown in Fig. 5, the first con-
ductors 23-1 are arranged below the light-emitting de-
vices 22, the second conductors 23-2 are arranged
above the light emitting devices 22, and these conduc-
tors are connected to the light-emitting devices 22 on
both sides thereof by wire-bonded leads. By contrast, in
this embodiment, as shown in Fig. 8, the second con-
ductors 23-2, which are connected to the output termi-
nals CD1 to CD40 for group selection of the driving IC
1, are arranged below the light-emitting devices 22, the
first conductors 23-1, which are connected to the output
terminals DO1 to DO48 of the driving IC 1, are arranged
further below the second conductors 23-2, and these
conductors are connected to the light-emitting devices
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22 on one side thereof by wire-bonded leads. That is,
the portions of the conductor patterns of the first and
second conductors 23-1 and 23-2 which have substan-
tially the same length as the total length along which the
light-emitting devices 22 are arranged are arranged on
only one side of the row of the light-emitting devices 22.
[0060] As in the first embodiment, the light-emitting
devices 22 that are electrically connected to the driving
IC 1 by the first and second conductors 23-1 and 23-2
in this way each have a plurality of (p 3 n = 384) light-
emitting parts 26 arranged on the top surface thereof,
along the longer sides thereof and at a density of about
1,200 DPI. These light-emitting parts 26 are formed in-
dependently of each other so that they can be driven on
a time-division basis. Specifically, the light-emitting
parts 26 are divided into a plurality of (p) groups so that
they can be driven in groups of n. As in the first embod-
iment, in this embodiment is dealt with an example in
which the light-emitting parts 26 are divided into 8
groups on the basis of the remainder that remains when
the number representing the order of arrangement of
each light-emitting part 26 is divided by a division
number p (8).
[0061] As shown in Fig. 9, on the light-emitting device
22 are laid eight common electrodes 27, consisting of a
common electrode 27-1 that is connected to the light-
emitting parts 26 belonging to the first group on a com-
mon basis, a common electrode 27-2 that is connected
to the light-emitting parts 26 belonging to the second
group on a common basis, ... , and a common electrode
27-8. Also laid are n (48) individual electrodes 28 of
which each is connected to eight consecutive light-emit-
ting parts 26. Whereas, in the first embodiment, the
common electrodes 27 and the individual electrodes 28
are arranged on both sides of the light-emitting parts 26
and along the longer sides of the light-emitting device
22 as shown in Fig. 6, in this embodiment, they are ar-
ranged on one side of the light-emitting parts 26 and
along the longer sides of the light-emitting device 22.
[0062] Thus, in this embodiment, the configuration
and operation of the optical print head are the same as
in the first embodiment except for the configuration of
the light-emitting device 22 and its relationship with the
first and second conductors 23-1 and 23-2. Therefore,
no further explanations of this embodiment will be given,
and instead reference is to be made to the description
of the first embodiment.

<Third Embodiment>

[0063] Fig. 10 is a circuit block diagram showing the
basic configuration of the driving IC of a third embodi-
ment of the invention. Fig. 11 is a circuit block diagram
of a principal portion of the circuit block diagram of Fig.
10, specifically the portion associated with one DO1
among a plurality of output terminals DO1 to DO96.
First, descriptions will be given with reference mainly to
these figures.

[0064] The driving IC 1 shown in Fig. 10 differs from
the driving IC 1 shown in Fig. 1 in that the data signal
storage circuit 54 has a multiple-input shift register 58
of an n 3 m bit type that takes in data signals serially
fed in via data input terminals SI1 to SI4 in synchronism
with the clock signal CLK1 and that outputs the data sig-
nals serially via data output terminals SO1 to SO4.
Therefore, such elements as are found also in Fig. 1 are
identified with the same reference numerals, and their
explanations will not be repeated. The individual termi-
nal section DO consists of a plurality of (n) output termi-
nals DO1 to DO96 for driving light-emitting devices, and
the common terminal section CD consists of a plurality
of (m) output terminals CD1 to CD4 for selecting groups.
[0065] The following descriptions deal with a case
where n = 96 and m = 4 as shown in the figures. How-
ever, it is to be understood that the present invention
may be implemented in any other manner than specifi-
cally described below. When n = 96 and m = 4, the shift
register 58 is of a 384 bit type, and accordingly the latch
circuit 9 also is of a 384 bit type because, on the basis
of the load signal LOAD1, it needs to take in, in groups
of 384 bits, the data signals taken in by the shift register
58.
[0066] In the drive circuit 5, the selecting circuit 11A
sequentially selects and outputs, in groups of n, the m
3 n (384) data signals output from the latch circuit 9,
and the first drive circuit 12A, which outputs a predeter-
mined current via the output terminals DO1 to DO96 on
the basis of the output of the first selecting circuit 11A,
is of an n (96) bit type. Moreover, the correction data
storage circuit 10 stores n 3 m (384) correction data
signals for output correction, and the second selecting
circuit 11B sequentially selects, in groups of n, the n 3

m (384) correction data signals output from the correc-
tion data storage circuit 10. Furthermore, the second
drive circuit 12B, for correction, is of an n (96) bit type
because it outputs, as driving signals via the output ter-
minals DO1 to DO96, current outputs of which the cur-
rent is adjusted on the basis of the output from the sec-
ond selecting circuit 11B for correction data.
[0067] As in the first embodiment, the storage circuit
10 is configured as, for example, a latch circuit of an S
3 n 3 m bit type so that it can store n 3 m (384) cor-
rection data signals each consisting of S bits (for exam-
ple, 3 bits). The writing of correction data signals to the
correction data storage circuit 10 is achieved on the ba-
sis of the signals fed parallel, in groups of n 3 m, from
the shift register 58.
[0068] The division timing signal generator circuit 14
here, as opposed to that of the first embodiment, pro-
duces division timing signals (DIV1 to DIV4) on the basis
of two signals DIVSEL1 and DIVSEL2 that are supplied
from outside to determine the timing of time division, as
shown in the truth table in Table 1.
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[0069] Next, with reference to Fig. 11, the flow of data
will be described with respect mainly to one output ter-
minal DO1. As the division timing signals DIV1 to DIV4
are turned to H level one by one, four AND gate circuits
provided in the first selecting circuit 11A and connected
to those division timing signals DIV1 to DIV4 and to the
latch circuit 9 are opened one by one. Thus, the data
signals corresponding to the whole IC that are stored in
the latch circuit 9 (384 pieces of on/off data) are selec-
tively output through the AND gate circuit that is open
at each moment. In the example shown in Fig. 11, the
first to fourth data signals within one IC are sequentially
used to drive the drive circuit 12. Similarly, as the divi-
sion timing signals DIV1 to DIV4 are turned to H level
one by one, AND gates circuit provided in sets of three
in the second selecting circuit 11B are opened one set
after another. Thus, the three-bit correction data signals
stored in the correction data storage circuit 10 are se-
lectively output through the set of AND gate circuits that
is open at each moment. The output of the correction
data storage circuit 10 is fed to the drive circuit 12 so as
to selectively operate, together with the data signals fed
from the latch circuit 9 through the first selecting circuit
11A, the three current amplifiers 12b to 12d.
[0070] Next, the second drive section 3 will be de-
scribed. The second drive section 3 is a circuit for se-
lectively switching one of the output terminals CD1 to
CD4 to the ground potential VSS, and performs the
switching in synchronism with the division timing signals
DIV1 to DIV4. The switching may be achieved by the
use of other signals that are synchronous with the divi-
sion timing signals DIV1 to DIV4.
[0071] Fig. 14 is a plan view showing a principal por-
tion of an example of an optical print head 20, which
employs, as the driving ICs 1, the driving IC described
in the third and fourth embodiments of the invention.
This optical print head 20 has a plurality, for example
20, of light-emitting devices 22 arranged in arow on an
insulating substrate 21, and has driving ICs 1 arranged
in a row on one side of and adjacent to the light-emitting
devices 22 in such a way that the driving ICs 1 corre-
spond one to one to the light-emitting devices 22. In this
example, the driving ICs 1 are arranged on one side of
the light-emitting devices 22. In a case where the driving
ICs 1 are arranged on both sides of the light-emitting
devices 22, they are arranged in such a way that one of
the light emitting devices 22 corresponds to two of the

TABLE 1

DIVSEL1 DIVSEL2 Selected

H H DIV4

H L DIV3

L H DIV2

L L DIV1

driving ICs 1. Between the light-emitting devices 22 and
the driving ICs 1 are laid conductors 23 for connecting
them together. The conductors 23 may be realized by
direct connection using wire-bonded leads of gold or the
like, or indirect connection using wire-bonded leads in
combination with an interposed relay pattern, or with
high-density flexible wires connected by the use of ani-
sotropic conductive adhesive.
[0072] On the substrate 21, a plurality of conductor
patterns 24 for signal transmission and power supply
are laid so as to extend in the direction of arrangement
of the light-emitting devices 22. Between the driving ICs
1 and the conductor patterns 24 are laid conductors 25
similar to the conductors 23.
[0073] Each light-emitting device 22 has a plurality of
(m 3 n = 384) light-emitting parts 26 arranged on the
top surface thereof, along the longer sides thereof.
These light-emitting parts 26 are formed independently
of each other so that they can be driven on a time-divi-
sion basis. Specifically, the light-emitting parts 26 are
divided into a plurality m of groups so that they can be
driven group by group on a time-division basis. In this
example, the light-emitting parts 26 are divided into 4
groups on the basis of the remainder that remains when
the number representing the order of arrangement of
each light-emitting part 26 is divided by 4. Specifically,
here, of all the light-emitting parts 26, the first, fifth,
ninth, ... belong to a first group, the second, sixth,
tenth, ... belong to a second group, the third, seventh,
eleventh, ... belong to a third group, and the fourth,
eighth, twelfth, ... belong to a fourth group.
[0074] Moreover, on the light-emitting device 22 are
laid four common electrodes 27, consisting of a common
electrode 27-1 that is connected to the light-emitting
parts 26 belonging to the first group on a common basis,
a common electrode 27-2 that is connected to the light-
emitting parts 26 belonging to the second group on a
common basis, a common electrode 27-3 , and a com-
mon electrode 27-4. Also laid are n (96) individual elec-
trodes 28 of which each is connected to four consecutive
light-emitting parts 26. The individual electrodes 28 are
connected individually to the output terminals DO1 to
DO96 of the corresponding driving IC 1, and the com-
mon electrodes 27 are connected to the output terminals
CD1, CD2, CD3, and CD4 of the same driving IC 1. By
selecting one among the common electrodes 27 and en-
ergizing appropriate ones of the individual electrodes
DO, it is possible to light the light-emitting parts 26 on a
time-division basis, one-fourth of them at a time.
[0075] In this example, there are provided L (20) light-
emitting devices 22. Thus, in the entire head 20 are pro-
vided L 3 m 3 n = 20 3 4 3 96 = 7,680 light-emitting
parts 26 in total.
[0076] Fig. 15 is a circuit block diagram of the optical
print head 20. The optical print head 20 has 20 light-
emitting devices 22 arranged in a row. The numbers
starting with a # represent the serial numbers of the light-
emitting parts 26 throughout the optical print head 20.
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The individual electrodes 28 are each connected to one
of the light-emitting parts 26 (to the anode thereof) of
each of the four groups on a common basis, and the
cathodes of the light-emitting parts 26 belonging to each
of the four groups are connected to the common elec-
trodes 27-1, 27-2, 27-3, and 27-4 respectively. The in-
dividual electrodes 28 are connected to the individual
terminals DO1 to DO96 of the corresponding driving IC
1. The common electrodes 27-1, 27-2, 27-3, and 27-4
are connected to the output terminals CD1, CD2, CD3,
and CD4 respectively. The data input terminals SI1 to
SI4 of the first driving IC 1 are connected to the data
output terminals SO1 to SO4 of the second driving IC 1.
Likewise, the data input terminals SI1 to SI4 of the sec-
ond to nineteenth driving ICs 1 are connected to the data
output terminals SO1 to SO4 of the driving ICs 1 that
are assigned numbers greater by one than those. Data
signals fed in from outside are fed to the data input ter-
minals SI1 to SI4 of the twentieth driving IC 1. The driv-
ing ICs 1 each receive a supply voltage VDD1, external
signals DIVSEL1 and DIVSEL2, a load signal LOAD1,
and other signals. It is to be noted that, in Fig. 15, SI
represents SI1 to SI4 and SO represents SO1 to SO4.
[0077] Next, the operation of the optical print head 20
described above, including the operation of the driving
IC 1 of the third embodiment, will be described with ref-
erence to, in addition to Figs. 10 and 11, an example of
the circuit configuration of the optical print head shown
in Fig. 15 and the timing chart shown in Fig. 13. Here, it
is assumed that the correction data to be stored in the
storage circuit 10 has already been stored therein.
[0078] First, the set signal SET is turned from L level
to H level. As a result, the storage circuit 10 is brought
into a write disable state.
[0079] Data signals (7,680 signals) are fed sequen-
tially, in groups of r, to the data input terminals SI1 to
SI4 of the twentieth driving IC 1, and are taken in se-
quentially by the multiple-input shift registers 58 of the
individual driving ICs 1 in synchronism with the clock sig-
nal CLK1. Here, the data signals that are fed to the input
terminals SI1 to SI4 are fed in in a form divided in ad-
vance so as to correspond to the four groups of light-
emitting parts; specifically, the first, fifth, ninth ... data
signals are fed to the input terminals SI1, the second,
sixth, tenth ... data signals are fed to the input terminals
SI2, and so forth. When the input of data signals to the
shift register 58 of one driving IC 1 is complete, the data
signals are fed, via the output terminals SO1 to SO4
thereof, to the shift register 58 of the adjacent driving IC
1. Inputting the data signals via multiple paths in this
way helps greatly reduce the time required to input the
data signals as compared with a case where they are
input via a single path.
[0080] When the input of data signals corresponding
to one line is complete, the load signal LOAD 1 is held
at H level for a predetermined period so that the n 3 m
data signals held in the shift registers 8 of the individual
driving ICs 1 are input. Here, the latch circuit 9 selects

(latches) data signals on a trailing edge of the load signal
LOAD 1, and therefore the n 3 m data signals taken in
by the shift register 8 are input to the latch circuit 9 and
are stored therein.
[0081] Immediately after the load signal LOAD 1 is
turned from H level to L level, the external signals
DIVSEL1 and DIVSEL2 indicating the timing of light
emission are both held at L level, and simultaneously,
of the division timing signals output from the division tim-
ing signal generator circuit 14, only DIV1 is turned from
L level to H level. Immediately thereafter, the external
strobe signal (inverted STB) indicating the timing of light
emission is turned from H level to L level and is then
held at L level for a predetermined period, during which
the light-emitting devices are lit selectively.
[0082] Then, by changing the combination of the ex-
ternal signals DIVSEL1 and DIVSEL2, only DIV2 among
the division timing signals is turned to H level. Then, in
similar manners, only DIV3, and then only DIV4, is
turned to H level.
[0083] As the division timing signals DIV1 to DIV4 are
switched in this way, the selecting circuit 11 selects and
outputs, from one position after another, the data signals
stored in the latch circuit 9 or the correction data storage
circuit 10. For example, the division timing signal DIV1
selects the first, fifth, ..., and 7,677th data signals, and
the division timing signal DIV2 selects the second,
sixth, ..., and 7,678th data signals.
[0084] These data signals (with 3-bit correction data
signals added thereto as required) are fed to the drive
circuit 12. On the basis of the data signals and the cor-
rection data signals added thereto, the drive circuit 12
selectively operates the four current amplifiers 12a to
12d so that their output currents are fed via the output
terminals DO to the individual electrodes 28 of the light-
emitting devices 22.
[0085] In this state, the individual electrodes 28 of all
the light-emitting devices 22 are ready to receive cur-
rents corresponding to the data signals or correction da-
ta signals. However, here, only one-fourth of the light-
emitting parts 26 are grounded through the common
electrodes 27. Thus, in this example, only every forth
light-emitting part 26 is selectively lit while the strobe
signal (inverted STB) is held at L level.
[0086] By driving the light-emitting parts on a time-di-
vision basis, i.e. one-fourth of them at a time, to achieve
light emission for one line as described above, and then
repeating this sequentially, it is possible to achieve the
exposure of a whole screen.
[0087] As described above, despite time-division driv-
ing, data signals corresponding to one line can be input
in a single sequence of processing. Thus, there is no
need to input data signals sequentially at a number of
different times equal to the number of divisions as re-
quired in conventional configurations. In particular, the
number (m) of groups is set equal to the number (r) of
data input terminals. This makes it possible to input data
signals in a form divided in advance so as to correspond
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to the groups, and thus makes the input of data signals
easier.
[0088] The driving IC 1 of this embodiment can easily
be adapted for the driving of light-emitting devices hav-
ing a resolution other than 1,200 DPI. Now, examples
of such adaptation will be described with reference to
Figs. 16 to 21, which schematically show various con-
figurations, and Figs. 22 to 25, which show timing charts.
Fig. 16 schematically shows the configuration corre-
sponding to the optical print head configured as de-
scribed above.
[0089] Fig. 17 shows the configuration of an optical
print head that employs a light-emitting device having
two common electrodes (M = 2), 96 individual electrodes
(N = 96), and a resolution of 600 DPI. That is, this optical
print head employs, as the light-emitting device 22, a
light-emitting device of a two division type that has an
external shape similar to that of the light-emitting device
22 shown in Fig. 14 and described earlier but that has
light-emitting parts 26 arranged at half the density there-
of and divided into two groups (M = 2), i.e. odd-num-
bered and even-numbered groups. The driving IC 1, by
using two inputs SI1 and SI2, performs the input of data
signals corresponding to one line with 1,920 clock puls-
es and, by using the other two inputs SI3 and SI4, si-
multaneously performs the input of data signals corre-
sponding to the next line. To cope with these changes,
data signals need to be input in an accordingly altered
manner. Except for these changes, this optical print
head has the same configuration as the optical print
head 20 (Fig. 16) described earlier. Thus, as shown in
a timing chart in Fig. 22, after data signals correspond-
ing to two lines have been taken in in a single data input
sequence, the first group (the odd-numbered data sig-
nals) of the first line is selected by the division timing
signal DIV1, then the second group (the even-numbered
data signals) of the first line is selected by the division
timing signal DIV2, then the first group (the odd-num-
bered data signals) of the second line is selected by the
division timing signal DIV3, and then the second group
(the even-numbered data signals) of the second line is
selected by the division timing signal DIV4.
[0090] Here, by leaving the other two inputs SI3 and
SI4 unused as shown in Fig. 18, the optical print head
is so configured as to deal with only data signals corre-
sponding to one line. This makes it possible to use the
driving IC 1 designed for 1,200 DPI to drive a 600 DPI
light-emitting device 22.
[0091] Fig. 19 shows the configuration of an optical
print head that employs a 300 DPI light-emitting device.
That is, this optical print head employs as the light-emit-
ting device 22 a light-emitting device of a non-division
type that has an external shape similar to that of the
light-emitting device 22 shown in Fig. 14 and described
earlier but that has light-emitting portions 26 arranged
at one-fourth of the density thereof and grouped into a
single group (M= 1). As shown in a timing chart in Fig.
23, the input of data signals to the driving IC 1 is per-

formed by using four inputs SI1 to SI4 so that data sig-
nals corresponding to four lines are input with 1,920
clock pulses. To cope with these changes, data signals
need to be input in an accordingly altered manner. Ex-
cept for these changes, this optical print head has the
same configuration as the optical print head 20 (Fig. 16)
described earlier. This makes it possible to use the driv-
ing IC 1 designed for 1,200 DPI to drive a 300 DPI light-
emitting device 22. Moreover, it is possible to input data
signals corresponding to four lines in a single data input
sequence. This helps enhance the data processing per-
formance and increase the printing speed.
[0092] Fig. 20 shows the configuration of an optical
print head that employs 600 DPI light-emitting devices.
That is, this optical print head employs as the light-emit-
ting device 22 two light-emitting devices of a two division
type that each have the same length as. the light-emit-
ting device 22 shown in Fig. 14 and described earlier
but that have light-emitting parts 26 arranged at half the
density thereof, i.e. 600 DPI, and divided into two groups
(M = 2). These light-emitting devices are arranged along
the longer sides of themselves and are connected to the
driving IC by multiplex conductors. As shown in a timing
chart in Fig. 24, the driving IC 1 performs the input of
odd-numbered data signals of one light-emitting device
by using one input SI1 thereto, performs the input of
even-numbered data signals of that light-emitting device
by using the next input SI2, performs the input of odd-
numbered data signals of the other light-emitting device
by using the next input SI3, and performs the input of
even-numbered data signals of that light-emitting device
by using the next input SI4 so that data signals corre-
sponding to one line are input with 960 clock pulses. To
cope with these changes, data signals need to be input
in an accordingly altered manner. Except for these
changes, this optical print head has the same configu-
ration as the optical print head 20 (Fig. 16) described
earlier. This makes it possible to use the driving IC 1
designed for 1,200 DPI to drive 600 DPI light-emitting
devices 22. Moreover, it is possible to form a unit (block)
consisting of one driving IC and two light-emitting devic-
es and arrange a plurality of such units along the longer
sides of the substrate 21. This helps reduce the number
of driving ICs.
[0093] Fig. 21 shows the configuration of an optical
print head that employs 300 DPI light-emitting devices.
That is, this optical print head employs as the light-emit-
ting device 22 four light-emitting devices of a non-divi-
sion type that each have the same length as the light-
emitting device 22 shown in Fig. 14 and described ear-
lier but that have light-emitting parts 26 arranged at one-
fourth of the density thereof, i.e. 300 DPI, and grouped
into a single group (M = 1). These light-emitting devices
are arranged along the longer sides of themselves and
are connected to the driving IC by multiplex conductors.
As shown in a timing chart in Fig. 25, the driving IC 1
performs the input of data signals of the first light-emit-
ting device by using one input SI1 thereto, performs the
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input of data signals of the second light-emitting device
by using the next input SI2, performs the input of data
signals of the third light-emitting device by using the next
input SI3, and performs the input of data signals of the
fourth light-emitting device by using the next input SI4
so that data signals corresponding to one line are input
with 480 clocks. To cope with these changes, data sig-
nals need to be input in an accordingly altered manner.
Except for these changes, this optical print head has the
same configuration as the optical print head 20 (Fig. 16)
described earlier. This makes it possible to use the driv-
ing IC 1 designed for 1,200 DPI to drive 300 DPI light-
emitting devices 22. Moreover, it is possible to form a
unit (block) consisting of one driving IC and four light-
emitting devices and arrange a plurality of such units
along the longer sides of the substrate 21. This helps
reduce the number of driving ICs.

<Fourth Embodiment>

[0094] Next, a fourth embodiment of the invention will
be described. Fig. 26 is a circuit block diagram of a prin-
cipal portion of the driving IC 1 of the fourth embodiment,
specifically the portion associated with one DO1 among
a plurality of output terminals DO1 to DO96. In this em-
bodiment, a latch circuit 11C is used that stores a small-
er number of data signals than the data signals stored
in the shift register 58. Now, this embodiment will be de-
scribed with reference to Figs. 26 and 27.
[0095] This embodiment differs greatly from the third
embodiment in that the selecting circuit that supplies, in
groups of n, the plurality of (m 3 n) data signals stored
in the shift register to the driving circuit 12 is realized
with a latch circuit 11C that stores the same number of
data signals as the output terminals DO1 to DO96 (n =
96) and a selecting circuit 11A that selectively feeds data
signals to the latch circuit 11C.
[0096] As shown in Fig. 26, the plurality of (m 3 n =
384) data signals stored in the shift register 58 are fed
through the selecting circuit 11A composed of logic gate
circuits to the latch circuit 11C. The latch circuit 11C is
configured as a latch of an n (96) bit type that stores the
same number of data signals as the output terminals
DO1 to DO96, and takes in data signals in groups of n
on the basis of the signal LOAD 1. On the basis of the
division timing signals DIV1 to DIV4 output from the di-
vision timing signal generator circuit 14, the selecting
circuit 11A selects n data signals among the plurality of
(m 3 n = 384) data signals output from the shift register
58, and feeds them to the latch circuit 11C. The data
signals stored in the shift register 58 are sequentially
fed to the latch circuit 11C as a result of such selecting
operation repeated m times. The n data signals output
from the latch circuit 11C are fed to the driving circuit 12
while the strobe signal (inverted STB) is held at L level.
[0097] The division timing signal generator circuit 14
may be configured as shown in Fig. 12. Here, however,
the division timing signal generator circuit 14 is config-

ured, as shown in Fig. 28, so as to count pulses of one
external timing signal DIVSEL and output the count.
That is, for example as shown in Fig. 28, the division
timing signal generator circuit 14 is configured as a
counter composed of two flip-flops FF1 and FF2 and a
plurality of (for example, four) logic gate circuits G1 to
G4.
[0098] Specifically, the JK flip-flop FF1 receives a
supply voltage VDD1, which is at H level, at its input
terminals J and K, receives the external signal DIVSEL
at its clock input terminal CL, and receives the reset sig-
nal RESET at its reset input terminal R. The flip-flop FF1
outputs a signal QA at the output terminal Q thereof, and
outputs a signal at the output terminal . The JK
flip-flop FF2 receives the signal QA at its input terminals
J and K, receives the external signal DIVSEL at its clock
input terminal CL, and receives the reset signal RESET
at its reset input terminal R. The flip-flop FF2 outputs a
signal QB at its output terminal Q, and outputs a signal

at its output terminal . The logic gate circuit G1
performs AND operation on the external signal DIVSEL,
the signal QA, and the signal , and outputs the divi-
sion timing signal DIV1. The logic gate circuit G2 per-
forms AND operation on the external signal DIVSEL, the
signal , and the signal QB, and outputs the division
timing signal DIV2. The logic gate circuit G3 performs
AND operation on the external signal DIVSEL, the signal
QA, and the signal QB, and outputs the division timing
signal DIV3. The logic gate circuit G4 performs AND op-
eration on the external signal DIVSEL, the signal ,
and the signal , and outputs the division timing signal
DIV4.
[0099] The operation of this embodiment is shown in
a timing chart in Fig. 27. As shown in this figure, after
data signals corresponding to one line have been taken
in through the four inputs SI1 to SI4 with 1,920 clock
pulses, it is not possible to take in data signals corre-
sponding to the next line until the driving based on the
data signals of the first line is complete. This reduces
the processing speed, but instead helps reduce the
number of circuit elements provided in the driving IC and
thereby make the IC compact and inexpensive. Thus,
this embodiment is suitable for optical print heads in
which priority is given to miniaturization and cost reduc-
tion rather than the processing speed.
[0100] In any of the embodiments described above, it
is possible to use, as light-emitting devices, not only
light-emitting diodes having a PN junction but also light-
emitting devices having light-emitting parts with any oth-
er structure arranged thereon, such as light-emitting di-
odes having a PNPN junction (light-emitting thyristors).
Moreover, it is possible to use not only light-emitting de-
vices having light-emitting parts arranged in a row but
also those having light-emitting parts arranged in a zig-
zag or in two or more rows.
[0101] In the third and fourth embodiments, instead of
arranging the driving ICs on one side of the light-emitting
devices, it is also possible, as in the first embodiment,
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to arrange the driving ICs on both sides of the light-emit-
ting devices. In such cases, it is preferable to use light-
emitting devices having a resolution twice as high, for
example light-emitting devices having a resolution of
2,400 DPI. Moreover, by leaving either the individual ter-
minal section or common terminal section of the driving
IC open, or by any other method, it is possible to selec-
tively use its first drive section 2 or second drive section
3 alone.
[0102] In the first and second embodiments, it is pos-
sible to use, as in the third and fourth embodiments, a
multiple-input shift register to which data signals are fed
parallel via a plurality of input terminals.

Industrial applicability

[0103] As described above, according to the present
invention, it is possible to perform time-division driving
while processing data signals in quite the same manner
as in conventional static driving. This helps maintain
compatibility with static driving. Moreover, by making
time-division driving possible, it is possible to reduce the
number of driver ICs and the number and density of
wire-bonded leads. Moreover, it is possible to connect
driving ICs and light-emitting devices together in various
combinations. Moreover, it is easy to change the printing
speed by modifying input data signals so as to change
the effective number of time divisions. Moreover, it is
possible to realize a high-resolution optical print head
even in a case where the density (resolution) of conduc-
tor patterns laid on a substrate is low.
[0104] Moreover, it is possible to realize a driver IC
that can cope with a plurality of types of light-emitting
device with different resolutions. Moreover, it is possible
to realize a driver IC and an optical print head that permit
high-speed input of data signals. Furthermore, it is pos-
sible to reduce the size, reduce the cost, and increase
the printing speed of an optical print head.

Claims

1. An optical print head comprising:

a light-emitting device comprising n 3 p light-
emitting parts, n first electrodes each connect-
ed to one terminal of p of the light-emitting
parts, and p second electrodes each connected
to another terminal of n of the light-emitting
parts, wherein selection among the light-emit-
ting parts is achieved by selecting one among
the first electrodes and one among the second
electrodes; and
a driving IC device comprising n first output ter-
minals connected individually to the first elec-
trodes of the light-emitting parts and m second
output terminals connected individually to the
second electrodes of the light-emitting parts,

wherein, in total, q light-emitting devices are
provided for one driving IC device, the number q of
light-emitting devices being determined by the
number p of second electrodes provided on each
light-emitting device and the number m of second
output terminals provided on each driving IC device.

2. An optical print head as claimed in claim 1,
wherein, in each light-emitting device, the first

and second electrodes are arranged on both sides
of the light-emitting parts.

3. An optical print head as claimed in claim 1,
wherein, in each light-emitting device, the first

and second electrodes are arranged on one side of
the light-emitting parts.

4. An optical print head as claimed in claim 1,
wherein each driving IC device comprises a

circuit for storing at least n 3 p 3 q pieces of print
data.

5. An optical print head as claimed in claim 1,
wherein a plurality of blocks each consisting

of one driving IC device and q light-emitting devices
connected thereto are arranged on a substrate.

6. An optical print head as claimed in claim 5,
wherein, in each light-emitting device, the first

and second electrodes are arranged on both sides
of the light-emitting parts.

7. An optical print head as claimed in claim 5,
wherein, in each light-emitting device, the first

and second electrodes are arranged on one side of
the light-emitting parts.

8. An optical print head as claimed in claim 5,
wherein each driving IC device comprises a

circuit for storing at least n 3 p 3 q pieces of print
data.

9. An optical print head as claimed in claim 5,
wherein, among a plurality of driving IC devic-

es, part of terminals thereof by way of which print
data is input thereto or output therefrom are con-
nected in a cascade connection to permit adjacent
driving IC devices to transmit and receive print data
to and from each other.

10. An optical print head comprising:

a substrate;
a plurality of light-emitting devices arranged in
a row along longer sides of the substrate;
a smaller number of driving IC devices than the
light-emitting devices provided on the sub-
strate;
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a first conductor pattern for connecting each
driving IC device to a predetermined number of
light-emitting devices corresponding thereto on
a common basis; and
a second conductor pattern for connecting
each driving IC device to a predetermined
number of light-emitting devices corresponding
thereto on an individual basis.

11. An optical print head as claimed in claim 10,
wherein the driving IC devices consist of a plu-

rality of driving IC devices having an identical con-
figuration.

12. An optical print head as claimed in claim 10,
wherein each light-emitting device comprises

a plurality of light-emitting parts of which one termi-
nal is connected to the first conductor pattern and
of which another terminal is connected to the sec-
ond conductor pattern,

wherein, in each light-emitting device, the
light-emitting parts thereof are driven on a time-di-
vision basis so that p groups of n light-emitting parts
are driven one group after another.

13. An optical print head as claimed in claim 10,
wherein each light-emitting device comprises

a plurality of light-emitting parts of which one termi-
nal is connected to the first conductor pattern and
of which another terminal is connected to the sec-
ond conductor pattern,

wherein each driving IC device drives all the
light-emitting parts of q light-emitting devices on a
time-division basis so that m groups of n light-emit-
ting parts are driven one group after another.

14. An optical print head as claimed in claim 10,
wherein the first and second conductor pat-

terns have conductors, each having a length sub-
stantially equal to a length of the row of the plurality
of light-emitting devices, arranged on both sides of
the row of the light-emitting devices.

15. An optical print head as claimed in claim 14,
wherein the driving IC devices are arranged

on a side of the row of the light-emitting devices
where a total width occupied by the conductors ar-
ranged on both sides of the row of the light-emitting
devices is smaller.

16. An optical print head as claimed in claim 10,
wherein the first and second conductor pat-

terns have conductors, each having a length sub-
stantially equal to a length of the row of the plurality
of light-emitting devices, arranged on one side of
the row of the light-emitting devices.

17. A driving IC device for supplying a driving current

to a light-emitting device having a plurality of light-
emitting parts arranged in a row, the driving IC de-
vice comprising n first output terminals each con-
nected to one terminal of m light-emitting parts and
a first drive section connected to the first output ter-
minals,

wherein the first drive section comprises:

a data signal storage circuit for storing at least
n 3 m data signals fed in sequentially via r input
terminals;
a data selecting circuit for selecting and extract-
ing, in groups of n, the data signals stored in
the data signal storage circuit; and
a drive circuit for outputting drive signals indi-
vidually to the first output terminals on a basis
of the data signals selected by the data select-
ing circuit.

18. A driving IC device as claimed in claim 17, further
comprising m second output terminals each con-
nected to another terminal of n light-emitting parts
and a second drive section for selectively connect-
ing one of the second output terminals to a prede-
termined potential.

19. A driving IC device as claimed in claim 17,
wherein the data signal storage circuit is com-

posed of a shift register that stores n 3 m data sig-
nals when r data signals are fed in and a latch circuit
that stores n 3 m data signals, and

the data selecting circuit selects and extracts,
in groups of n, the data signals stored in the
latch circuit.

20. A driving IC device as claimed in claim 19, further
comprising m second output terminals each con-
nected to another terminal of n light-emitting parts
and a second drive section for selectively connect-
ing one of the second output terminals to a prede-
termined potential.

21. A driving IC device as claimed in claim 17,
wherein the data signal storage circuit is com-

posed of a shift register that stores n 3 m data sig-
nals when r data signals are fed in, and

the data selecting circuit is composed of a latch
circuit that selects and extracts, in groups of n,
the data signals stored in the shift register and
that stores the n data signals thus extracted.

22. A driving IC device as claimed in claim 21, further
comprising m second output terminals each con-
nected to another terminal of n light-emitting parts
and a second drive section for selectively connect-
ing one of the second output terminals to a prede-

27 28



EP 1 215 050 A1

16

5

10

15

20

25

30

35

40

45

50

55

termined potential.

23. A driving IC device as claimed in claim 17,
wherein the first drive section further compris-

es a correction data storage circuit for storing n 3

m correction data signals with which to correct the
n 3 m data signals.

24. A driving IC device as claimed in claim 17,
wherein the driving IC device is for driving a

light-emitting device having m or less groups of n
light-emitting parts group by group on a time-divi-
sion basis.

25. A driving IC device for supplying a driving current
to a light-emitting device having a plurality of light-
emitting parts arranged in a row, the driving IC de-
vice comprising n first output terminals each con-
nected to one terminal of m light-emitting parts, m
second output terminals each connected to another
terminal of n light-emitting parts, a first drive section
connected to the first output terminals, a second
drive section connected to the second output termi-
nals, and a timing control circuit,

wherein the first drive section comprises:

a data signal storage circuit for storing at least
n 3 m data signals fed in sequentially via r input
terminals;
a data selecting circuit for selecting and extract-
ing, in groups of n, the data signals stored in
the data signal storage circuit on a basis of m
division timing signals fed from the timing con-
trol circuit; and
a drive circuit for outputting drive signals indi-
vidually to the first output terminals on a basis
of the data signals selected by the data select-
ing circuit, and

the second drive section switches sequential-
ly among the m second output terminals on a basis
of the m division timing signals.

26. A driving IC device as claimed in claim 25,
wherein the number r of input terminals is

equal to the number m of second output terminals.

27. A driving IC device as claimed in claim 25,
wherein the first drive section further compris-

es a correction data storage circuit for storing n 3

m correction data signals with which to correct the
n 3 m data signals.

28. A driving IC device as claimed in claim 25,
wherein the driving IC device is for driving a

light-emitting device having m or less groups of n
light-emitting parts group by group on a time-divi-
sion basis.

29. An optical print head comprising a light-emitting de-
vice having a plurality of light-emitting parts and a
driving IC device for supplying a driving current to
the light-emitting parts of the light-emitting device,

wherein the light-emitting device comprises n
first electrodes each connected to one terminal of a
plurality of light-emitting parts,

the driving IC device comprises n first output
terminals connected individually to the first
electrodes of the light-emitting device and a
first drive section for outputting the driving cur-
rent via the first output terminals, and
the first drive section comprises a data signal
storage circuit for storing at least n 3 m data
signals fed in sequentially via r input terminals,
a data selecting circuit for selecting and extract-
ing, in groups of n, the data signals stored in
the data signal storage circuit, and a drive cir-
cuit for outputting drive signals individually to
the first output terminals on a basis of the data
signals selected by the data selecting circuit.

30. An optical print head as claimed in claim 29, where-
in the driving IC device further comprises m second
output terminals each connected to another termi-
nal of n light-emitting parts and a second drive sec-
tion for selectively connecting one of the second
output terminals to a predetermined potential.

31. An optical print head as claimed in claim 29,
wherein the data signal storage circuit is com-

posed of a shift register that stores n 3 m data sig-
nals when r data signals are fed in and a latch circuit
that stores n 3 m data signals, and

the data selecting circuit selects and extracts,
in groups of n, the data signals stored in the
latch circuit.

32. An optical print head as claimed in claim 31, further
comprising m second output terminals each con-
nected to another terminal of n light-emitting parts
and a second drive section for selectively connect-
ing one of the second output terminals to a prede-
termined potential.

33. An optical print head as claimed in claim 29,
wherein the data signal storage circuit is com-

posed of a shift register that stores n 3 m data sig-
nals when r data signals are fed in, and

the data selecting circuit is composed of a latch
circuit that selects and extracts, in groups of n,
the data signals stored in the shift register and
that stores the n data signals thus extracted.

34. An optical print head as claimed in claim 33, further
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comprising m second output terminals each con-
nected to another terminal of n light-emitting parts
and a second drive section for selectively connect-
ing one of the second output terminals to a prede-
termined potential.

35. An optical print head as claimed in claim 29,
wherein the first drive section further compris-

es a correction data storage circuit for storing n 3

m correction data signals with which to correct the
n 3 m data signals.

36. An optical print head as claimed in claim 29,
wherein the driving IC device is for driving the

light-emitting device having m or less groups of n
light-emitting parts group by group on a time-divi-
sion basis.

37. An optical print head comprising a light-emitting de-
vice having a plurality of light-emitting parts and a
driving IC device for supplying a driving current to
the light-emitting parts of the light-emitting device,

wherein the light-emitting device comprises n
first electrodes each connected to one terminal of
m light-emitting parts and m second electrodes
each connected to another terminal of n light-emit-
ting parts,

the driving IC device comprises n first output
terminals connected individually to the first
electrodes of the light-emitting device, a first
drive section for outputting the driving current
via the first output terminals, m second output
terminals connected individually to the second
electrodes of the light-emitting device, a sec-
ond drive section for keeping one of the second
output terminals at a predetermined potential
so as to make the light-emitting part connected
thereto active, and a timing control circuit for
outputting m division timing signals,
the first drive section comprises a data signal
storage circuit for storing at least n 3 m data
signals fed in sequentially via r input terminals,
a data selecting circuit for selecting and extract-
ing, in groups of n, the data signals stored in
the data signal storage circuit on a basis of the
m division timing signals fed from the timing
control circuit, and a drive circuit for outputting
drive signals individually to the first output ter-
minals on a basis of the data signals selected
by the data selecting circuit, and
the second drive section switches sequentially
among the m second output terminals on a ba-
sis of the m division timing signals.

38. An optical print head as claimed in claim 37,
wherein the number r of input terminals is

equal to the number m of second output terminals.

39. An optical print head as claimed in claim 37,
wherein the first drive section further compris-

es a correction data storage circuit for storing n 3

m correction data signals with which to correct the
n 3 m data signals.

40. An optical print head as claimed in claim 37,
wherein the driving IC device is for driving the

light-emitting device having m or less groups of n
light-emitting parts group by group on a time-divi-
sion basis.
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