
LIGHT EMITTING APPARATUS, PRINT HEAD AND IMAGE FORMING APPARATUS
BACKGROUNDl Technical Field        The present invention relates to a liqht
emitt apparatus, a. print head, and an image forming apparatus, 10
2.Related Art [0002] In an electrographic image forming apparatus such as a
inter, a copy maciine, a facsimile, or the like, image forming is performed
by obtaining an electrostatic latent 15 image through irradiation of image
information onto a photoconductor that is uniformly charged using optical
recording unit, visualizing the electrostatic latent image through addition
of toner to the electrostatic latent image, transter ng and fusing the
electrostatic latent image onto a. 



20 recording paper. As such optical recording unit, in addition to an
optical scanning system that performs exposure by scanning laser light in a
main scanning direction using a laser, a recording apparatus using an LED
print head (LPH) that is provided by arranging a plurality of light.
emitting 9,5 diodes (LEDs) in a main scanning direction as light emitting
devices has recently been adopted in response to demand for miniaturization
of the apparatus. 003]        JP-A-2010-111085 discloses a construction for
reducing  the number of wires with respect to a self-scannincj light
emitting device chip that does not overlap lighting periods of respective
light emitting devices in the same chip. SUMMARY OF THE INVENTION 10[00051
An object of the present invention is to simultaneously turn on a plurailLy
of light emitting devices while reducing the number of wires in a recording
apparatus by an LPN that uses a plurality of self-scanning ht emitting ctev
cc (SLED) 15chips, [0006] 



[1]According to an aspect of the invention, a light emitting apparatus
includes a. plurality of light emitting chips, a first wire, a second wire,
a third wire, and a fourth 20 wire_The pluralitylight emitting chips each
have a plurality  ility of light emitting devices and are divided into a
1 ty of chip groups, the light emitting devices in each 0 the light
emitting chips being divided into a pinra ity of device groups. The first
win, transmits in common a  successively set the light emitting devices in
each of the light emitting chips as subjects of turn-on or non-turn-on
control. The second wire transmits in common a first selection signal to a
given chic group of the light emitting chips in ) order to select the given
chip group as a subject of the turn-on control in a period in which the
light emitting devices in each of light emitting chips are set as the
subjects of the turn-on or non-t :n-on control baser on the transmission
signal.. The third wire transmits in common - second selection 10 signal to
a set of the device groups in order to select the set of the device groups
as a subject. of the turn-on control in the n nod in which the light
emitting devices in each of the light emitting chips are set as the
subjects of the turn-on or nonetuxn-on control based on the transmission
signal. 15 The set of the device groups includes a first 'device group of
the light emitting devices in the light emittinu chips belonging to one of
the -hip groups and a second device group of the light emitting devices in
the light emitting chips belonging to the others of the chip groups. The
fourth wire 20 transmit,' a turn-on control signal to each of the chip
groups in order to control power supply for turning on the light emitting
devices in the period in which the light emitting devices in each of the
light emitting chips are set as the subjects of the turn-on or non-turn-en
control based on the transmission signal. 



[2]In the light emittini apparatus of [1], each light emitting chip of the
plurality of light emitting chips includes a plurality of transmission
devices and a plurality o of settina devices. The plurality of transmission
devices set the respective light emitting devices as the subjects of
control based on the transmission signal. The plurality of setting devices
select the respective lidht emitting chips as the subject of turn-on based
on the first selection signal, 10 Each light emitting device of the
plurality of light emitting devices is provided to correspond to each
setting device of the plurality of setting devices, A plurality of
combinations of-the setting devices and the light emitting devices that
correspond to the setting devices are provided to correspond 15 to the
respective transmission devices of the plurality of transmission devices.
Each of the device groups is selected and configured for the transmission
device from the plurality of combinations of the setting devices provided
on the respective transmission devices of the plurality of 20 transmission
devices and the light emitting devices that correspond to the setting
devices, [3]In the light emitting apparatus of [2], each of the      light
emitting chips further includes an enabling device that 25 is in parallel
to the. setting device for each of the device  groups, ,]Acoordinu to
anocne.r aspect of the. invention, a print head includes an exposure
unitlui L includes the light emitting apparatus of [11 and an optical unit
that provides light i.rradi ted fromthe exposure unit onto the image
carrier to form an eIectrostat c latent image on the image carrier, 



According to another aspect of the invention, an image 10 forming apparatus
includes an image carrier, a charging unit that ca rues the image carrier,
an exposure unit that. includes the light emitting apparatus of [1], an
optical unit that provides light irradiated from the exposure unit onto the
image carrier, a developing unit that develops the 15 electrostatic latent
image formed on the image carrier, and a transfer unit that transfers an
image developed on the image carrier onto a transfer body. [0007 1 20With
the configuration of [1], a plurality of light emitting devices may he
simultaneously turned on within the same light emitting chip while the
number of is reduced in comparison to a case where iqht emitting chips are
not divided into groups and sets. With the configuration ofelectric power
for       wing transfer devices that set the respecthe light emitting
devices as subjects of turn-on or Inv--on control oflight emitting dvioes
maw be reduced comparison to a case where th? -resent construction. is not
With the configuration of [3], the turn-on control of an un elected light
emitting chip is possible in comparison case where the present construction
is not provided.          With the configuration of [4], a print head may
he 10 small-sized in comparison to a case where the presenf construction is
not prov        With the configuration of [5], a further small--sized image
forming apparatus may be provided in comparison to a case where the present
construction is not provided. 



BRIEF DESCRIPTION OR ThE DRAWINGS        Exemplary embodiments of the
invention will be described in detail based on the following figures,
where7 n: [0008]        Fig. 1 is a diagram, illustrating an example of the
whole construction of an image forming apparatus to which a first exemplary
embodiment i- applied'        Fig. n is a cross--sectional view
illustrating the construction of a print head;  according to a first
exemplary embodiment; Figs,4A and49are diagramsillustratind the configer
ion of a I hi emitting chip, the configuration of a signal generation
circuit, and the wire configuration on a circuit board according to a first
exemplary embodiment;         Fig. 5 is an equivalent circuit diagram
illustrating the circuit configuration of a light emitting chip that is a
self-scanning light emitting device (SLED) chip accordino to a first
exemplary embodiment; 10Figs LA and GBare a planar layout diagram and a
cross- sectional view of a light emitting chip according to a first
exemplary embodiment;      Fig 7 is a timing chart illustrating an
operation of a emit nq chip of a light emitting apparatus according to 5 a
first exemplary embodime Figs.and85are diagramsillustrating the
configuration of a light emitting chip the configuration of a signal
goneration circuit, and the wire configuration on a circuit board according
to a second exemplary embodiment; 



Fig 9 is an equivalent circuit diagram illustrating the C cult
configuration of a liciht emitting chip that is a self-scanning light
emitting device (SLED) chip according to :cs second exemplary embodiment;
10 is a timing chart illusuratinu an operation of a 25 light emittingofa.
light emitting apparatus accord  a second exemoJ.a ry embodiment Fig.Eifl
equivalent circuit diagram the circuit configuration of a eel sca.nnino
liht. emitting device third exempla. ting chip that is a chip according-: b
a          Fig 12 is a timing chart illustratinci an operation of a light
emitting chip of a light emittinc apparatus according- v-a third exemplary
embodiment; Figs.13A and 13B are diagrams illustrating the 10 configuration
of a light emitting chip the configuration of a eigngl generation circuit,
and the wire configuration on a circuit board according to a fourth
exemplary embodiment;        Fig, 14 is an eguiva ent circuit diagram
illustrating the circuit configuration of a light emitting chip according
to a fourth exemplary embodiment         rig 15 Is a timing chart
illustrating an operation of a light emitting chip of a light emitting
apparatus according to a fourth exemplary embodiment; Figs,16A and 16B are
diagrams illustrating the 



20 configuration of at emitting chip, the configuration of a signal
generation circuit, and the wire configuration on a circuit board according
to a fifth exemplary embodiment;                    is an equivalent
circuit diagram illustrating. the circuit configuration of a light emitting
chip according 25 L0 a fifth exemplary embodiment; and                18 is
a timing chart illustrating an operation of a light emitting chip of a
light emitting apparatus according to a fifth exemplary embodiment.
DETAILED DESCRIPTION' [0009]        Hereinafter, exemplary embodiments of
the present invention will be described in detail with reference to the
drawings, 10[First Exemplary Embodiment] (Image forming apparatus
Fit. I is a diagram illustrating an example of the whole configuration of
an image forming apparatus 1 to which a first exemplary embodiment is
applied. The image forming apparatus I 15 illustrated in Fig. an image
forming apparatus that is generally called a. tandem type. This image
forming apparatus 1 includes an image forming process unit 10 performing
image formina correspond to image data of respective colors, an image
output control unit 30 controlling the image forming 20 process unit 10,
and an image process unit 40 connected, for example, to a personal computer
(PC) 2 and an image reading apparatus 3 to execute a predetermined image
process with respect to image data received from them. [0010] 



25Theiage forming process unit 10 is provided with an  image forming unit
11 that includesirality of engines arranged in parallel at predetermined
irifrervals.The image forming unit 11 includes four A:mace forming. units
11Y, 11M, 110, and 11K. Each of the image forming units IIY, 11.M, 110, and
11K includes a photoconductor drum 12 as an example of an image carrier
retaining a toner image by forming an electrostaticj.1 tent. image, a
charger 13 as an example of charging unit which charges the surface of the
drum 12 with a predetermined electric potential, a print head 10 14:
exposing the photoconductor drum 12 charged by the charger 13, and a
developeras an example of developing unit which develops the ellatent image
obtained by the print head 14. Here, the respective image forming units
111, 11M, 11C, and 11K are configured in the same manner except for 



15 toner accommodated in the developer 15. Further, the image forming units
11Y, 1111, 110, and 1.1.K form onet images of yellow (Y), magenta (M), cyan
(C.), and black uq,        Further, in order to multi-transfer the .t.0 er
images of the respective colors formed by the photoconductor drums 12 of 20
the respective image forming units 11Y, 1M 11C, and Ilk onto a recording
paper as an example of a transfer body, the imacje  forming process unit 10
includes a. paper transport belt transporting therecording paper, a drive
roll 22 that is a roll driving the paper transport belt,a transfer roll 23
25 as an example af transfer unit which transfers the toner  images of the
photoconductor drum 12 onto the recording paper, and a fuser 24 fusing the
toner images on the recording paper. [0011]         In this image forming
apparatus 1, the image forming process unit 10 performs an image forming
operation based on various kinds of control signals supplied from the image
output control unit 30. Further, under the control of the image output
control unit 30, image data that is received from the personal computer
(PC) 2 or the Image reading apparatus 3 10 is processed by the image
process unit 40 and then is supplied to the image forming unit 11. For
example, in a black (K) image forming unit 11K, the photoconductor drum 12
is charged with. a. rxredetermined elect potential by the charger 13 while
the photoconduotor drum 12 is rotated in a direction 15 indicated by arrow
A, and is exposed by the print head 14 that emits light based on the image
data supplied from the image process unit 40. Accordingly, an electrostatic
latent image according to a b ack (K) image is formed on the photoconductor
drum 12. The electrostatic latent image formed on th 20 photoconductor drum
12 is developed by the developer 15, and thus a black (K) toner image is
formed on the photoconductor drum 12. Even in the image forming units 11Y,
11M, and 11C, tenet images of yellow (Y) magenta (M), and. cyan are formed,
respectively.           The respective color toner images on the
photoconductor drum. 12, ich are formed by the respective image forming
units 11, are sequentially electrostatically transferred onto a recording
paper that is supplied in the movement direction a of the paper transport
belt 21 that is moved in a direction indicated by arrow B by a transfer
electric field appithe transfer roll 23, and thus a composite toner 



image in which respective color toners are superimposed formed on the
recording paper. 10Thereafter, the recording paper on which the composite
toner image is electrostatically transferred is transported to the fuser
24. The composite toner image on the record.inu paper that is transported.
to the fuze 24 is fused on the recording paper through a fusing process
with heat and pressure by the 15 fuser 2.4, and the recording paper is
discharged from the image formir. ci apparatus 1, [ (Print head 14) Fig, 2
isa cross-sectional view illustrating the 20 construction of a print head
14. This print head 14 includes a housing 61, a light emitting apparatus 65
as an example of exposure unit having a light scarce unit 63 inc] .ding a
plurality of light emit t:ing devices in this exemplary      embodiment,Pff
tting thy 4`cra\that expose the 25 photoconductor drum 12, and a rod lens
array 64 as an example       optical unit which provides ight output from
the light source unit 63 onto the surface of the photoconductor drum. 12
The light emitting apparatus 65 includes a circuit board 62 on which the
light source unit 63 and a. signal generation LI. circuit 110 (see Fig. 3
to be described a.) that drives the light source unit 63 are mounted,in
this case, the J..ight 



emitting apparatus 65 may not be provided with the signal generation
circuitbut an external image output control unit 30 oflight emitting
apparatus 65 may be pr,,,ided. 10 with the signal generation circuit 110.
In this case, signals that the signal generation circuit 110 supplies to
the light source unit 63 are supplied from the image output control unit
to the light emitting apparatus 65 through a harness or the like.
Hereinafter, explanation will be made on the assumption that the light
emitting apparatus 65 has the signal generation circuit 110, [0014]
The housing 61, for example, is formed of a metal, supports the itcuit
board 62 and the rod lens -ray 64, and 20 is set so that the light.
emitting point the light emitting device of the light source unit 63
coincides with the focal plane of the rod lens array 64. Further, the rod
lens array 6 is arranged In an axial direction (main scanning direction and
X-axis direction in Figs. 3 and 43 to be described later) of 25 the
photoconductor drum 12,  [0015] (Light emitting apparatus 65) Fig_a plan
view of the light emitting apparatus 65 according to the first exemplary
embodiment, 5As illustrated in Fig. 3, in, the light emitting 



apparatus 65 according to this exemplary embodiment, the light source unit
63 is configured by arranging 20 light emitting chips Cal to Ca20 (light
emitting chip group 4a) and 20 _Lign, emitting chips Cbl. to Cb20 (light.
emitting chip group 4b) in a 10 zigzag manner in two rows in the main
scanning direction on the circuit hoard 62. That is in this exemolary
embodiment, two light el itti g groups (the light emitting chip group and
the aignL emitting chip group #b) are provided. Here, a light emitting chip
group may be abbreviated to a group. In 15 this case, deta of opposition
the light emitting chi) group 4a and the light emitting chip group 4b will
be described. later.._ In the description,' indicates a plurality of
constituent elements which are distinguished by numbers, and 20 includes
numbers stated before and after "-" and the numbers provided between the
st, ed numbers. For example, 'Cal - Ca20" includes the light emitting chip
Cal to the licht emitting. chip Ca20 in numerical [0016] 25The configgra
ions of the I ght emitting chips Cal to  Ca20 and the light emitting chips
ail to Cb20 may be the same. Accordingly, in the case where the light
emitting chips Cal to Ca20 and the light emitting chips Obi to 0b20 are not
distinguished from one another,  they are represented by light ,emitting
chips C.        In this exemplary embodiment, the number of the light
emitting chips C is 40 in total, but i not limited thereto.          The
light emitting apparatus 65 has the signal generation circuit 110 mounted
thereon to drive the light 10 source unit 53. As described above the light
emitting apparatus 65 may not have the signal generation circuit 110
mounted the: 100171 



Sias.4A and48 are diagramsillustratingthe 15 configuration of t.he light
emitting chip C, the configuration. of the signal generation circuit 110,
and the wire configuration on the circuit board 62 according to a first
exemplary embodiment. Specifically, Fig, 4A shows the configuration of the
light emitting chip C, and Fig, 48 shows 20 the configuration of the signal
generatin circuit 110 of the light emitting apparatus 55 and the wire
configuration on the circuit board 52,this exemplary embodiment, the light
emitting chipsare divided into two light emitting chip groups (41a and #b).
25[0018]           First, the configuratcn of the light emitting chip
illustrated in Fig.will be describer.        The light emitting -hip C has
a light emtting unit 102 that includes a plurality of light emitting.
devices (in this exemplary embodiment, light emattthyristorsL2, E3, which
are installed on a side that is close to the Long side of a substrate 80
haying a rectangular surface shape in rows along the long side. Further,
the light emittinn chip C has input terminals (terminal Vga, terminal. 411,
terminal 10 terminal 4)E, terminal (0(r4o, terminal iWe, and terminal 4R),
which are a plurality of bonding pads for inputting various kinds of
control signals, provided on boh end portions of the substrate 80 in the
long side direction, ide input terminals are installed in the order of the
terminal Vga, the terminal 15 4)2, the terminal SWo, and the terminal (
from one end portion of the substrate 90, and in the order of the terminal
4111, the terminal Ole, the terminal. +1 from the other end portion of the
substrate 80.Further, the liqht emitting unit 102 is 



installed between the terminal 4)E and thE terminalOn the 20 back of the
substrate 80, a back electro ie 85 (see Fig. 6 be described later) is
inctalled as a terminal Vsub. [0019]         In this case, the wording "in
rows", as illustrated in Fig. 4A, is. not limited to a case where a
plurality of light emit.tug devices are arranged in alignment, but may be a
state  where the respective light emitting devices of the plurality. of
light emitU lug devices are arranged with different deviation amounts with
respect to a. direction that is orthogonal to the row direction. For
example, if it is assumed t that the light emitting plane 312 (see iu. 6 to
be described later) corresponds to a pixel, the respective light emitting
devices may be arranged with a deviation amount as large as several pixels
or several tens to els in the direction that orthogonalthe row
direction.Further, the light. 10 emitting devices may be alternately
arranged with the neighboring light emitting devices, or may be arranged in
a zigzag manner, [0020] Next, referring to iio. 46, the configuration of
the IS signal generation circuit 110 of the light emitting apparatus 65 and
the wire configuration on the circuit board 62 will be described,        As
described above, on the circuit board 62 of the emitting apparatus 65, the
signal generation oiLcuit 110 and 20 the light emitting chips C (the light
emitting chips Cal to Ca20 and the light emitting chips Chi. to Cb20) are
mounted, and wires (lines) for connecting the signal genera. ion circuit
110 and the light emitting chips C (the light emitting Cal to 0a20 and the
light emitting chips Obi to Ch20) are 



[0021]        First the configuration of the signal generation circuit 110
will be described. To the signal generation circuit 110, although not )
illustrated, processed image data and various kinds nf contr1 signals are
input from image output control unit 30 and the image process unit 40(see
Fig. 1). The signal generation circuit 110 performs the replacement of the
image data or correction of the light emission amount based on the image 10
data and the various kinds of control signals.        Further, the signal
generation circuit 110 includes a transmission signal generation unit 1.20a
transmitting a first               -nsmdss on signal 4)1a and a second
transmiaisignal 02a to the light emitting chip group #a light emitting
chips cal 15 to Ca2 ) based on the various kinds of control signals, and a
transmission sion generation unit 120b transmitting a first. transmission
signal Odb and a second transmission s.iqnai ,_b to the light emitting chip
group #b (light emitting chips CM to Cb20), 20[0022]        Further, the
signal generation circuit 110 includes an enabling signal generation unit
130a transmitting an enabling signal 4)30a tolight emitting chip group
#aemitti chips Cal to Ca20 based on the various kinds or control
signals,and an enabling signal generation unit 130h  



transmitting an enabling signal +Eh to the light emitting c group #b (light
emitting chips Chi to Cb20).         Further, the signal generation circuit
110 includes turn-off signal generation unit 140a transmitting a turn-off
signal +Pa to the light emitting chip group ita (light emitting chips Cal
to Ca20) based on the various kinds of control signals,andturn-off signal
generation unit 140b transmitting a turn-off signal +Rh to the light
emitting chip group #b (light emitting chips Cb1 to Cb20). 10Further, the
signal generation circuit 110 includes setting signal ceneration uni.t 150o
transmitting setting signals +Wol to ]o20 r3 each light emitting.lit set
which is composed of one light emit:.1mg cnapthat belongs to the light
emittina chip group #a and one light emitting chip C 15 that belongs to t.
e light emitting chip group #b based on the various kinds of control
signals. Hn the same manner, the signal generation circuit 110 includes a
setting signal generation unit 150e transmitting setting signals +Wel to
+We20 for each light emitting chip set which is composed of 20 onet
emitting chip C that belongs to theemitting       group 4a and one 7i otit
emitting chip C that belongs to the light emitting chip droup 4b. Here, a.
light emitting chip set may he abbreviated to a set. 1100, For example, the
setting signal generation unit 150o 



transmits the setting signal k I to the light emitting chip set #1 which is
composed of the light emitting chip Cal that belongs to the light emitting
chip group na and the light emitting chin Cbl that belongsthe light
emitting chip group ub.Further, the setting signal generation unit 150o
transmits the setting signal. We2 to the light emitting chip      #2 which
is composed of the light emitting hip Ca2 that belongs to the light
emitting chip group fla and the light emitting chip Cb2 that belongs to the
light emittir- chip 10 group #b. In the same manner, the setting signal
generation unit 150o transmits the setting signal Wo20 to the light
emitting chip set #20 which is composed of the light emitting chip Ca20
that belongs to the light emitting chip group #a and the light emitting
chip 0b20 that belongs to the light 15 emitting chin group b.        On the
other hand, the setting signal generation unit 150e transmits the setting
signal PWel to the light emitting chip set #1 which is composed of the
light emitting chip Cal that belongs to the light emitting chip group Oa
and the light 20 emitting chip Chi that belongs to the light emitting chip
group #b. Further, the setting signal generation unit 150e transmits the
setting signal irfie2 to the light emitting chip set #2 which is composed
of the light emitting chip Ca2 that belongs to the light emitting chip
group. 4a and the light 25 emitting chip Cb2 that belongs to the licht
emitting chip  group CD. In the same mariner, the setting signal generation
unit 150e transmits the setting signal We20 to the light emitting chip set
#20 which is composed of the light emitting 



chip Ca20 that. belongs to the lighc emitting chip group #a and  the light
emitting chip Cb20 that belongs to the light emitting chip group (0024]
Further, the signal generation circ t 110 includes a reference potential
supply unit 160 supplying a. reference 10 :potential Vsub that becomes a
reference of the electric pot. n al in The light emitting chips C (light
emitting chips Cal to Ca20 and light emitting chips Cbl to (20), an
potential supply unit 170 supplying a power potential Vga for driving the
light emitting chips C (light emitting chips Cal 15 to Ca20 and light
emitting chips Ch.to Ch-2.0). [0025]         As described above, in Fig. 4,
the transmission signal generation unit 120a and the transmission signal
generation unit 120b are separately illustrated, However, they may be 90
collectively indicated as the transmission signal generation unit 120.
In the same manner, although The enabling signal generation unit 130a and
the enabling signal generation unit 130b are separately illustrated, they
may be collectively 25 indicated as the enabling signal generation unit.
130:  



In the same manner,hough thern off signal generation unit 140a and the
turn-off signal generation unit 140b are separately illustrated, they may
be collectively indicated as the turn-off signal generation unit 140.
Further, rithouah the setting 1n gencration unit 1500 and the setting
signal generation unit 15,,e are separately illustrated, they may be
collectively indi ited as the setting signal generation unit 150. [0026]
Further, in the case where the first transmission signaJ (la and the first
transmission. signal. 4} b are not distinguished from each other, they are
represented by a first transmission signal dd., and in the case where the
second. transmission signal Oa and the sec on ns dssion signal 15 are not
distinguished from each other, they are represented by a second
transmission signal O. Further, in the case where the first transmission
sianal sbi. and the second transmission signal 2 are not distinguished from
each other, they are represented by a transmission signal in the same
manner, in 20 :he case where the enabling signal ti)Ea and the enabling
signal tEb are not distinguished from each other, they are represented by
an enabling signal or-:. In the case where the turn-off signal epRa and the
turn-of signal cF..b are not distinguished from each other, they are
represented by a turn- signalR.The setting signals (WoiWo20 are
represented by Oel to Oe20 in the case  a. setting signal 45Vo, and the
setting signals  signal q5rege are not distinguished from each other, they
are represented by a setting signal O.        The enabling signal 0 is an
example of the first selection signal, and setting signal 4its1 is an
example of the second selection signal. 



[0027] 10Next, the arrannenient of the light emitting chips Cal to Ca20 and
the light emitting chips Cbl to 0b20 will be described.        The Tignt
emitting chips Cal to Ca20 that belong to the light emitting chip group #a
are arranged in a row at 15 predetermined. :tntervsls in long side
direction.In the  sane manner, the light emitting chips Cal to Ca20 that
belong to the light emitting chip group h are arranged in a row at
oredetermined intervals in the long side direction. Further, the light
emitting chips Cal. to Ca20 that. oeong to the light 20 emitting chip
groupand the light emitting chips Obi to Cb20 that belong to the Light
emitting chip group 4th are arranged in a ziazaa manner in a state where
they are rotated. by 180 so that the long sides, which are clothe to the
light emitting units 102 installed in the respective light emitting chip
groups, face n other. Further, the positions of the  light emitting chips C
are set so that the light emitting devices are arranged at predetermined
intervals in the main scanning direction between the light emitting chips C
In this case, the direction of the arrangement of tne Iinht emitting )
devicesmbodiflent, in numerical order of the light emitting thyristors Ll,
L2,- the light emitting unit 102 illustrated in Fig, 41.A is indicated by
an arrow in the light enLtting chips Cal, Ca2, c.a3,and the 



light emitting chips Chi Cb2, Cb3,in Fig. 1010028]        The wires (1i/es)
for connecting the signal generation circuit 110 and the ' emitting chips C
(light emitting chips Cal to 0a20 and light emitting chips Cbl to 0b20)
will be described, 15On the circuit board 62, a power line 20na is insta
which is connected to the terminal Vsub (see Fig. 6 to be described later)
iru,talled on the back surface of the substrate 80 of the light emitting
chip C to receive the reference potential Vsnb from the reference potential
supply 20 unit 150 of the signal generation circuit        Further, a power
line 200b is installed, which is connected the terminal Vga installed on
the light emitting chip C to receive the power potential Vga for power
supply from the cwer potential supply unit 170 of the signal generation
circuit 110.              rthel, on the circuit board 62, a first
transmission signal line 201a for transmitting a first transmission signal
.1a from the transmission signal generation unit 120a of the signal
generation circuit 110 to the terminals .1 of the light emitting chips Cal
to Ca20 of the light emitting chip group la and a second transmission
signal line 202a for trans-, Lug a second transmission signal 42 to the
terminals .2 of the light emitting chips Cal. to Ca20 of. the light
emitting chip 10 group la are installed. The first transmission signal .1a
and the second transmission signal (2a are transmitted in common (in
parallel.) to the light emitting chips Cal to Ca20 of the light emitting
chip group Oa. In the same manner, a first transmission signsins 15 201b
for tranamitoing a. first transmission si nal 41b f om the transmission
sign-1 generation unit 120b of the signal generation circuit 110 the
terminals 41 of the light emitting chips Cbl to Cb20 of the Light emitting
chip group lib and a second transm1sson signal. line 202b for transmitting
a 20 second transmission signal 2b to the terminals 42 of the light
emitting chips Chl to Cb20 of thelight emitting chip group #b are
installed. The first transmission signal 61b and the second transmission.
signal 42b are transmitted in common parallel) to the light emitting chips
Cbl to Cb20 of the 25 light emit --ing chip group #b. 



The transmission signal lines 201a, 201b, 202a, and 202b are exairpies of
the first wire. [0020] Further, on the circuit boardan enabling signal
line 202a for transmitting an enabling signal (Ea from the enabling signal
generation unit 130a of the signal generation circuit- 110 to the terminals
44E of the light emittin Cal to Ca20 of the light emitting chip group a is
installed_ The E a /signal Oa is trteu in commonparallel) 1.0 to the light
emitting chips CalCa20 of the lightemitting chip group        In the same
manner, an enabling s goal line 203b for transmitting an enabling signal Fb
from the enabling signal. generation unit 130b of the signal generation
circuit 110 to 15 the terminals t5F, of the light emitting chips Obi to
Cb20 of the iight. emitting chip group #b is installed. The enabling signal
ilsEb is transmitted  in common (in parallel) to the light emitting chips
Cbl to Ch-20 of the light emitting chip group The enabling signal lines
203a and 203b are examples of 20 the second wire. [0031]        Further, on
the circuit board 62, a turn-off signal line 204a for transmitting a
turn-off signal Pa from the turn-off signal generation unit 140a of the
signal generation circuit 25 110 to the terminals 0. of the light emitting
chips Cal 



Ca20 of the light emitting chip group #a is installed. The turn-off sional
t,Ra is transmitted in common (in parallel) to the light emitting. chips
Cal to 0a20 of the light emitting chi.' group #a. in the same manner, a
turn-off signal line 204b for transmitting a urn-off signal Rb from the
urn-off signal generation unit 140h of the signal generation circuit: 110
to the terminals 0 of the light emitting chips Chl to 0h20 of the light
emitting chip group #h is installed. The turn-off 10 signal ci)Rb is
transmitted in common (in parallel) to the Ii ramjtUng chips Cbl th Cb20 of
the light emitting chip group #hi.        The turn-off signal lines 204a
and 204b are examples of the fourth wire. [0032; 15Further, On Lh circuit
board 62, setting signal lines 205o1 to 205o20 for transmitting setting
signals oWol to 0020 from the setting signal generation unit 15.00 of the
signal generation circuit 110 to the terminals (1)Wo of the light emitting
chip 0. for each light emitting chip set which is 



20 composed of one light emitting chip C that 1 longs to the light emitting
chip group #a and one light emitting chip r that belongs to the light
emitting -hip group are installed. Further, on the circuit board 62,
setting signal lines 205e1 to 205e20 for transmitting setting signals (Wel
to Oe20 25 from the setting signal generation unit 150e of the signal
_eration circuit 110 to the terminals S?e of the light emitting chip C for
each light emitting chip set which is composed of light emitting chip C
that belongs toth light emitting  chIp group 4a and one light emitting chip
C that belongs to the light emitting chip group #b are installed.        In
Fig. 4, the setting signal lines 205o1 to 205o5 and the setting signal
lines 205e1 to 205e4 are described.        The setting signal lines 205.31
to 255o5 and 205e1 to 205e5 are examples of the third wire. 10[0033]
For example, the setting signal line 205o1 is connected to the terminal Wo
of the light emitting chip Cal of the light emitting chip group 4a and the
terminal (Wo of the 1.:i.ght emitting chip CM of the light emitting chip
group #b, and 15 transmits the setting signal Wol to the light emitting
chip set #1 that is composed of the light emitting chip Cal and the light
emitting chip Cbi The setting signal line 205o2 is connected to the
terminal Wo of the light emitting chip Ca2 of the light emitting chip group
#a and the terminal tWo of 20 the light emitting chip Ch2 of the light
emitting chip group #b, and transmits the sLng s gnai ciWo2 o he light
emitting chip set 42 that is composed of tne light emitting chip Ca2 and
the light emitting chip 01-s2, In the same manner, the setting signal line
205o20 is connected to tee terminal 25 oWo of the light emitting chip Ca20
of the light emitting chip  group #a and the terminal Mo of the light
emitting chip Cb210 that belongs to the light emitting chip group #b, and
transmits the setcincz_ sional. (Mo20 to the light. emitting chip set #20
that is composed of the light emitting chi' Ca20 and the light emitting
chip Cb20, [0034] 



In the same manner, the setting signal line 205e1 is connected to the
terminal Oe of the light emitting chip Cal of the light emitting chip group
#a and the terminal We of 10 the light emitting chip Cbl of the light
emitting chip group #b, and transmits the setting signal Mel to the light
emitting chip set #1 that is composed of the light emitting chip Cal and
the light emitting chip Cpl. The se-Ling signal line 205e2 is connected to
the terminal Me of the light 15 emitting chip 0a2 of the light emitting
chap group 4a and the terminal Cide of the light emitting chip Cb2 of the
light emitting chip group #1), and transmits the setting sional Me2 to the
light emitting chip set 42 that is composed of the light emitting chip Ca2
and the light emitting chip 0b2. In 20 the same manner, the setting signal
line 203e20 is connected to the terminal Oe of the light emitting chip Ca20
of the 



light emitting chip group #a and the terminal We of the light emitting chip
Cb20 that belongs to the light emitting chip oup #b, and tr n mits the
setting signal 4)We20 to the light 25 emitting chip set #20 that is
composed of the light emitting  chip Ca20 and the light emitting chip Ch20.
1003        As described above, the reference potential Vsub and the power
potential Vga are transmitted in common to all the light emitting chips C
on the circuit board 62. Further, the first transmission signal ola, the
second transmission signal .2a, the enabling signal Oa, and  Loff signal Oa
are transmitted in common to the light emitting chip group 4a. Further, the
first transmission signal 10 4)1b, econd transmission signal .2b, the
enabling signal .Eb, and the turn-off signal Rh are transmitted in common
to the light emitting chip group co.        On the other hand, the setting
signals CWol to +Wo20 and the setting signals .Wel to 4We20 are transmitted
in common to 15 the respective light emitting chi sets 41 to 420 each of
which is composed of one light emitting chip C that belongs to the light
emitting chip group 4a and one light emitting chip that. belongs to the
li-At emittinachip group 4b. 



[0036] 20Here, the number oT wires (lines) will be described.         in
the case where the present exemplary embodiment is not appl ied, and the
light emitting chips C of the light emitting apparatus 65 are not ad into
the light emitting chip groups and the light emitting chip sets, two
turn-on   turn-off signals 0) are transmitted for each light emitting chip
C, and if the number of light emitting chips Cia beL. to 40 80 turn-on
signal lines (corresponding to the turn-off signal lines 204a and 204b in
Fig. 4) for turning on the light emitting thyristors L are required in
order to simultaneously turn on two light emitting thyristors E for each 1
emitting chip C to be described later.In addition, first. transmission
signal lines(corresponding to the first transmission signal lines 201a and
201b in Lid.second 10mlission signal lines(corresponding to the second
transmission signal lines 202a and 202b in Fig, and power lines 200a and
200b are required- Accordingly, in the light emitting apparatus 65, the
number of wires (lines) becomes 84. Further, since the turn-on signal lines
are for 15 transmi.ttino current foron the light emitti thyristors L, they
are required to have low resistance. Accordingly, as the turn--on signal
lines, wires having a wide width are required.Due to this, in the case
where this exemplary embodiment is not applied,plurality of wires 



20 having a wide width should be installed on the circuit board 62 of the
light emitting apparatus 65 to increase the area of the circuit board 62.
[0037] In this exemplary embodiment, as illustrated in Figs, 5 and 4E, if
the number of light emitting chip or cups is set to  2, 10 signal lines
inciadintransmission signal. lines 201a and 201b, second transmissionignal
lines 202a. and 2021 enabling signal lines 203a and 203b, turn-on signal 11
es 204a and. 204b, and powe lines 20Cc an.d 200b are required. Further, 5
40 setting signal lines 205c1 to 205o20 and 205e1 to 205e20 are required_
Accordingly, the number of wires (lines) in the    qnemitting apparatus 65
according to !_!ils exemplary embodiment becomes 50.           Accordingly,
the number of wires according to this 10 exemplary embodiment becomes
60%that in the case where this exemplary embodiment is no applied
Further, in this exemplary embodiment, since the current supply to the
thyristors L is performed through the power lines 200a and 200b and the
turn-off signal lines 204a and 15 204b are set by turning on the clear
thyristors TR1 and TR2, wires having low resistance and wide width are not.
re Lured. In this exemplary embodiment is not required to install a
plurality of wires having a. wide width on the circuit hoard 62, and thus
the area of the circuit board 62 may be reduced. 20[0038] 



Figis an equivalent circuit diagram illustrating the circuit configuration
of a light emitting chip C that is a self-scanningt emitting device (SLED)
chip according to a first exemplary embodiment, In Fig. 5, except for the
input.  terminal (Wo, terminal (!)We, and terminal .R), respective devices
to be described hereinafter are ged based on the layout on the light
emitting chip C as illustrated in Fig. 6 to be described I " In this case,
unlike Fig, 4A, for convenience in planation, the input terminals (terminal
Vga, terminal 0, terminal 4>E, and terminal 0Wo) are shown at the left side
of          wind, and the input terminalsrminal 2, terminal .147e, and
terminal 0) are shown at the right side of the 10 drawing. [0039]        As
dc-scr ibed above, the light emitting chip C includes a light emitting
thyristor column (light emattang unit 102 (see 4A)) composed of light
emitting thyristors Li, L2, L3, 15 as an example of the light emitting
devices that are arranged in rows on the substrate BO. 



Further,thelightemlt:tlntachipCincludesa transmission thyristor column
composed of transmission thy.ristorTI, 12,as an example of the transmission
20 devices that are arranged in rows in the same manner as
emit.ting thyristor column, and a. setting thvr 3. stor column composed of
setting _sL.ors 31, 32, 33, as an example of the setting devices that axe
acran.ged in rows in _de same manner. 25Here Lxi the case where the light
emitting thyristors Li,  represented by light emitting. thyristors L. In
the case where the transmission thyristors Ti, T 1:3, are not disti guished
from one another, they are represented transmission thyristorsIn the case
where the setting thyristors Si, 52, 53,are not distinguished from onr-
another, they are represented by setting thvristors S.        Further, the
light emitt ng chip C includes setting enabling thyristors TEl and TE2 as
an example of the enabling 1.0 devices, and. is also provamed with turn-off
thyristors TR1 and TR2. [0040]          in this case, the above-described
thytistors (light emitting thyristor Lu transmission thyristar T, setting 



15 thyristors S, setting enabling thy stars TE1 and TE2, and turn-off
thyristors TRI and TR2) are semiconductor devices having three terminals of
an anode, a cathode, and a gate. [00411 Further, the light emitting chip C
includes coupling 20 diodes Di, D2, 03,ch of which is provided between each
pair of transmission thyri ors Ti; T2, T3,Further, resistors Rx are.
provided between the transmission thyristcrs Ti, T2, T3,and the setting
thyristors Si 52, 33,              per iyely. Further, connection resistors
Rv are provided Ln) between the setting thyristors Si, 32, 33,and the light
emitting thyristors Ll, L2, L3, _-        Further, the light emitting chip
C includes connection resistors P2 between the light emitting thyristors
Li, L2, L3, m and a power line 71 to be described later. 5[0042]
Here, in the same manner as the light emitting thyri ..ors L, in the case
where the coupling diodes 01, 02, 03,   are not distinguished from one
another-, they are represented by coupling diodes 0, LU[0043] 



Here, the number of light emitting thvrigtors L in the light emitting th:
HE o col.= may be predetermined, in the first exemplary embodiment, the
number of light emitting thyristors L is, for example, 512, and the number
of setting 15 thryiistors S is also 51However, the number of transmission
thyristors T is a halfthe number of light emitting thyristors L or setting
t..hy. 4stors S, that is, 256. That in the rasa where one light emitting
thyristor L and one setting thvristor S form a pair, one Lransmission
thyristor T 20 is provided with two pairs of light emitting thyristors L
and setting thyristors S.        In this case, the number of coupling
diodes 0 is 256, which is the same as the number of transmission thy. The
number of connection resistors Rx, Ry,Rz is also 512. [00441
Further, the light emitting chip C includes one start _Lode Ds. Further,
the light emitting chip C includes current limiting resistors RI. and 1R2
for preventing excessive current from flowing to a first transmission
signal line 72 for transmitting the first transmission signal (I and a
second transmission signal line 73 for transmitting the second transmission
signal 2.Further, the light emitting chip C includes current
lirnitinasistors RE, Rwl, Rw2, RR1, RR2, and Rt.        In addition, the
light emit ing chip C 1.71cludes current limiting resistors RU, R12, R13,
and R14 for inhibiting excessive current flow to turn-on signal lines 75-1
and 75-2 that supply current for turn-on to the light emitting Lhyrstors L.



15[0045]     In this case, the light emitting thyristo s Ll, L2, L3, of the
light emitting thyristor column, the transmission -hyris:or Tl, 12, T3,of
the transmission thvristor column, and the setting thyristors Si,of the
setting 20 tor, istil: column are arranged in numerical order fromthe left
side of Fig. 5. Further, the setting enabling thyristors TEl and TE2 are
installed in parallel to the setting thy star Si on he outer side of the
setting thyrist..." column. Further, the coupling diodes D1, D2, D3, are.
arranged in the order of 25 their numbers from the left side of the
drawing. -36- 53, 16-  Further, the light emitting thyristor column, th'
transmission thyristor column, and tne setting thyri column. are arranged
in tne order of the transmission thyristor column, the setting thvristor
column, and the light emitting thytHscolumn from the upper side of Fig. 5.
[0046]        Next, electrical corm ction or respective devices in the
light emitting chip C will be described. Anode terminals of the light
emitting thyristor , the transmission thy istor 10 tho setting thy istor 3,
the pt. ng enabling thyristors TEl and TE2, and the u -oft thyristors TRI
and TR2 are connected to the substrate 80 anode common.). 



Further, these anode terminals are connected to the power line 200s. (see
Fig. 4) through the terminal Vsub that is 15 the back electrode 85 (see
Fig. 6 to he described that is installed on the back of the substrate 80. A
reference potential. Vsub is supplieci from the reference potential. supply
unit 160 to the power line [0047 20Cathode terminals of the odd-numbered
transmission thyristors TI, T3,are connected to the first transmission
signal line 72 along the transmissionstor column. Further,in. the
lightemitting chip Cal,the ftrst transmission . signal line 72 is connected
to the terminc 25 that is the input terminal of the first transmission
signal   la through the current limiting resistor Rl. This terminal Si is
connected. to the first. transmission signal line 201a. (see        4), and
the first transmiss ion sirinal Sla is transmitted to the terminal Si.
[0048]         On the other hand, cathode terminals of the even-numbered
transmission thyristors T2, T4, are connected to the second transmission
signal line 73 along the transmission thyristor column. Further, in the
light emitting chip Cal, the 10 second transmission signal line is
connected to the terminal 4)2 that is the input terminal of the second
transmission signal. Sza through the current iimitanq resistor 3,2. This
terminal 4)2 is connected to the second transmission signal line 202a (see
Fig. 4), and the second transmission 



15 signal 4)2a is transmitted to the terminal o2, [0049]        Cathode
terminals of the odd-numbered setting thy.rist Si, 33,and the setting
enabling thyristor TEl are connected to the setting signal line 74-1 along
the setting 20 thyristor column. Further, the setting signal line 74-1 is
connected to the terminal Slio through the current limiting resistor PW1-
In the light emitting chip Cal, the terminal SW is connected to the setting
signal lIne 205e1 (see Fig. 4) , and the setting signal SWol is transmitted
to the terminal 0. 25[0050]  Cathodeterminalsoftheeven-numberedsetting
yr:and the setting enabling thvristor TE2 ate connected to the setting
qciinc 74along the setting th,,or column. Further, the setting signal lino
2 is connected to the terminal We through the current nit.ing resistor
RW2.In theip Cal, the terminal thWe is c:onneot.ed to the sesignal line.
205e1 ;seeand the setting signal Oel is transmitted to the terminal 



10[0051]        Further, the gate terminal Gtel of the setting enabling
thyristor TEl and the gate germinal Gte2 of the setting enabling ihyristor
TE2 are connected to the enabling signal line 76. The enabling signal line
76 is connected to the 15 terminal oE through the current limiting resistor
RE. in the light emitting chin Cal, the terminal 0; is connected to the
enabling signal line 203a (see Fig. 4), and the enabling signal 4Ea is
transmitted to the terminal tirE. [0052] 20Gate terminals Gtri of the
odd-numbered light emitting thyristors Ll,and the turn-off thyristor TN are
connected to the turn-on signal line 75-1 along the light emitting
thyristor column.Further,end of the turn-on signal line 75-1 is connected
to the power line 71 through the 25 current limiting resistor RII, and the
other end of the turn--  on signal. line 75-1. is connected to the power
line 71 through the current limiting resistor R13.         Gate terminals
Gtr2 of the even-numbered light emitting thyristors 12 L4, and the turn-off
thvristor TR2 are connected to the turn-on signal line 75-2 along the light
emitting thyristor column. Further, one end of the turn-on signal line 75-2
is connected to the power line 71 through the current Lim...Ina resistor
R12, and the other end of the turn-on signal line 75-2 is connected to the
power line 71 through 10 the current limiting resistor [0053] 



Further, the cathode terminal of the turn-off thyristor TR.1 is connected
to the turn-off signal line 77 through the current limiting resistor RP.1,
and the cathode terminal of. the 15 turn-off thyristor TR2 is connected to
the turn-off signal line 77 throughcurrent limiting resistor RR2. Further,
turn-off signal lineis connected to the terminal R.        the light
emitting chip Gal, the terminal bR is connected to the turn-off signal line
204a see, and thc cm 20 off signal Oa is transmitted to the terminal 0.
[0054] The gate terminals Gtl, Gt2, Gt3,of the tn smission thyristors T are
connectedthe gate tern' ai Gt, of the transmission thyris or la having the
number n (n is an integer       setting thyristor S2"1 haying the number
(2n- ), and the gate terminal 0s2ri of the setting thyristor 52r: ing the
number 2n, respectively, through the connection resistors Rx. [0055] 



On the other hand, the respective gate terminals Gs2, 0s3,of the setting
thyristors Si, 32, 33,are connected to the gate terminals G11, g12, 013,_
the light emitting thyristors Li, 12, 13, _ havino the same numbers through
the connection resistors Ry, respectively. 10The gate terminals 01 of the
Light emitting thyristors L are connected to the power line 71 through the
connection resistors Hz that are installed to correspond to the respective
light emitting thyristors I. [0056] 15Here, in the case where the gate
terminals Gtl the gate terminals Gsl, Gs2, 053, _, and the gate terminals
012, 013,are not olstxncFlf ron one another, they are represented bygate
terminals Gt,gate terminals and the gate terminals Gi, res e I:Inf.:7 The
coupling diodes 01, D2, D3,are connected between two pairs of the
respective gate terminalsGt2, Gt3, _of the transmission. thyristors TI, T2,
23,in numerical order. That is, the coupling diodes 01, 02, 03,are
connected in 



series so that they are sandwiched between the gate terminals  Gtl, Gt2,
0t3, ... in order, FurLher, the coupling diode Di is connected in direction
in which current flows from the gate terminal Gt1 toward the gate terminal
Gt2. Other coupling diodes 02, 03, D4, are connected in the same manner,
In this case, the anode terminal of the coupling diode 0256 is connected to
the gate terminal 0t256, and the cathode terminal of the coupling diode
0256 is connected to the power line 71 through the current Limiting
resistor Rt. [0058] 10Further, the cathode terminal of a start diode LJ,-
is connected to the gate terminal Gtl of the transmission thyristor Ti on.
one side of. the transmission thyristor column, and the anode terminal of
the start diode Ds is connected to the second transmission signal line 73.
15The power line 71 is connected to the terminal Vga. The terminal Vga is
connected to the power line 200h, and the power potential V a. is supplied
from the power potential supply unit 170 to the terminal Vga. [0059]
20Figs. 6A and 68 are a planar layout diagram and a cross- sectional view
of a light emitt:hip r according  to a first exemplary embodiment. Figs. 6A
and 68 illustrate a portion on the Left side of the light emitti,C as
illustrated in 5, that is, a portion around The light emitting 



25thyri c 3 Li toe setting thyristors Si to 54, and the   transmission
thyristors Ti and T2. Accordingly, Fis. 6A and GB do not illustrate a
portion on the right side of the light emitting chip C of 5, that is, a
portion around the terminal cts2, the terminal Ole, and the terminal R.
6A is a plat= layout die( am. of a. light emitting chip C, and Fig. 6B is a
cross sectional view taken along line VIB- IB illustrated in Fig. 6A.
Accordingly, in Fig. GB, as seen from the lower portion of drawing,
cross--sections of the light emitting thyriscor 1,1, the connection
resistor RV, 10 the e'tting thyristor Si, connection resistor Rx, the
coupling diode Cl, and the transmission [..h cistor Ti are indicated. In
Figs EA and 6B, the names of important devices or terminals are given. In
this case, in Fig6A, wires connecting the respective devices are indicated.
bylid line.And open through-holes on the interlayer insulating films
installed on the respective devices are indicated by a black circle (6)
Further, in Fig. 68, the names of the i terlayer insulating film and the
wires are omitted. 20L00601        The light emitting chip C, as
illustrated in Fig. 68, is constructed by successively laminating a p ype
first semiconductor layer 81, an n-type second semiconductor. layer 89, a
p-type third semiconductor layer 83, and an n-type fourth semiconductor
layer 84 on a p-type substrate u v hi CA.  compound semiconductor, for
example, such as GaAs or GaAlAs, Further,successivelyetchingthepr-typefirst
semi  conductor layerthe n-f,-pe second semiconductor layer  82, P third
semiconductr,h layer 83, and the n-type fourth. semiconductor layer. 84,
the above-described devices are installed on a plurality of islands
separated from one soothe (first island 301 to tenth island. 310 and
islands not. marked with a sign). [0061] 



10As illustrated in Fig. GA, the first island 301W- shaped in plane. The
light emitting thyristor 1_11 is installed the center portion of the left V
shape that constit 'e the    character, and the light emitting thy star L2
is instal d in the center portion of the right V shape of the W character,
15  The left. V-shaped portion and the right V-shaped portion are
bilaterally symmetrical except that the positions of the setting thyristor
Si and the setting thyristor 32 are different from each other. Accordingly,
only the left V-shaped portion will be described. 20The connection resistor
Rz is installed in one portion that is branched from the left V-shaped
portion, and the setting thyr,stor Si and the connection resitrs Rx and Ry
are installed in the other portion tnat is branched from. the left V-shaped
portion. The second island. 302 is in a rectangular shape in p  and is
provided with the transmission thyristor Ti and the coupling diode Di,
[0062'        The third island. 303 is in a rectangular snape in plane, and
is provided with the setting enabling thyristor TEl The fourth island. 304
is also in a rectangular shape in plane, and is provided with the setting
enabling thvristor TE2, The fifth island 305 is in a. rectangular shape
plane, and is provided with the start diode Ds, 10The current limiting
resistor RI is installed on the sixth island 306, the current limiting.
resistor RWI is installed on the seventh island 307, and the current
limiting resistor RE is installed on the eighth. island 308. The current
limiting resist 1;0 1 s installed on ninth island 309, 15 and the current
limitinq resistor R12installed on the 



tenth island 310. These islands are in a rectangular shape. [0063] Further,
in the light emit.tinc chipl isands(no sign) that are equal to the first
island 301 and the second island 20 302 are installed in parallel to them.
On th=se islands, the light emitting thy istors 112,113,114,the setting
thyristors S2, 33, Si,and the transmission thyristors T2,      T4,are
installed in the same manner as thest island 301 and the second island 302.
The explanation thereof' will be           Further, the same Isi.anas as
the third island 303 and the fourth island 304 are installed, and the
turn-off tl-r) ristors TRI and TR2 are installed.Further, the same islands
as the sixth island 306, the seventh island. 307 ninth island 309, and the
tenth island 310 are a.nsral.d, and the current linitinq resistors R2, FW2,
RR1, RR2  R13, R14 are           Further, as illustrated in Fig. 68, the
back electrode 85 that is the terminal Vsub is installed on the back of the
10substrate 80. [0064]        Further, referring to Fis. EA and 68, the
first island 201 to the tenth island 310 will be described in detail. 



t emitting thvristor Ll installed in the center 15 portion of the V shape
on the left side (in Fi.cs. 6A and 6B) of the W-shaped first island 301 has
an anode terminal that is the p--type first semiconductor layer 81 on the
p--type substrate 80, a cathode electrode that is an n-type ohmic electrode
121 formed on the area 111 of the n-type fourth semiconductor layer 84, and
a gate terminal 011 that is a type ohmic electrode 131 formed on the p-type
third semiconductor layer 83 that is exposed by removing the n---type
fourth semiconductor layer 84. Further, light is emitted from the surface
(light emitting surface 312) of the area 111 25 the n-type fourth
semiconductor lavei 84 except for a  that is covered by thc n-type ohmic
electrode 121 and the turn-on signal lines 15-1 and 75-2. In this case, the
p-type ohmic electrode 131 is Installed adjacent to the area 111, and
extends to the V-shaped portion of the first island 301. [00c51        The
setting thyristor Si installed in the right portion of the V shape of the
first island 301 has an anode terminal that is the p-type first
semiconductor layer 81 on the p-type substrate 80, cathode elect de that s
an n-type ohmic 10 electrode 122 formed on the area 112 of the n--type for
semiconductor laver 84, and a gate terminal Gs' that is the p-- type third
semiconductor layer 83. In this case, the gate terminal Gel is not
constructed as an individual electrode, and is continuous to the p--type
third semiconductor 1.;..yer 83 15  (the layer that acts as a resistor) of
the connection resistor Rx and the connection resistor Ry to be described
later.        i: the same manner, the connection. resistor Rx installed on
the first island 301 has resistance that corresponds to the p-typ third
semiconductor layer 83 between the p-type ohmic 20 electrode 132 installed
on the p -type third semiconductor layer 83 and the settingytistor Si.The
p-type ohmic electrode 132 is installed q toe center portion of the shape
of the first: island 301. Inc connection resistor Ry has resistance that
corresponds to the p-t pe third semiconductor 25 layer 83 between the
setting thyristor Si and the p-type ohmic 



electrode 131 (gate terminal Gil),        Further, the connection resistor
Rz installed on the first island 301 has resistance that corresponds to the
p- type third semiconductor layer 83 between the p-type ohmic electrode 131
(gate terminal Gil) andp -type ohmic electrode 133 installedp-tvpe third
semiconductor lave 83. The -type ohmic electrode 133 is installed a the
front end of the left portion that is branched from the left V shape of the
first island 301. 10[0066]        The coupling diode D1 installed on the
second island 302 has a cathode terminal that is the n-type ohmic electrode
123 installed on the area 113 of the I-type fourth semiconductor layer 84
and an anode terminal that is the p--type ohmic electrode 134 (gate
terminal installed on the p-type third semiconductor layer 83 that is
exposed by revo- ng the n-type fourth semiconductor layer 84.        in the
same manner, the transmission. thv-ristor 11 installed on the second island
302 has an anode terminal that 20 is the p-type fourth semiconductor ay r
84 on. the p-type substrate 80, a cathode terminal that is the n-type ohmic
electrode 124 formed on the area 114 of the n-type fourth semiconductor
layer 84, and a aate terminal Gti that is t type ohmic electrode. 134. 25In
this case, other islands that are installed in  parallel to the first
island 301 and the second. island 302 are the same. [006' 



The setting enabling thyristor TEl installed on the third island 303 has an
terminal that is the o-type f-ouroh semiconductor layer 84 on the p-type
substrate 80, a cathode terminal that is the n-type ohmic electrode 125
formed on the area 115 of the n--type fourth semiconductor layer 84, and a
gate terminal Gtel that is the p-type ohmic electrode 10 135 formed on the
p--typed semiconductor layer 83 that is exposed by removing the n--type
fourth semiconductor layer 84.        The sett4 ng enabling thyristor TE2
installed on the fourth. island 304 has an anode terminal that is theype
fourth se conductor laver 84 on the p-type substrate 80, a. cathode
terminal that is the n-type ohmic electrode 126 formed on the area 116 or
the n--type fourth semiconductor layer 84, and a gate terminal Gte2 that is
the p--type ohmic elect 136 formed on the p-type third semiconductor layer
83 that is exposed by removing the n-type fourth semiconductor layer 84.
20[0068] The sta..b diodeDs installed on the fifth island. 305 has a
cathode terminal that is the n-type ohmic electrode 127 installed on the
area 117 of the n-type fourth semiconductor layer 84 and an anode. terminal
that is the p-type ohmic 25 electrode 137 formed on the p--type third.
semiconductor layer -  



83 that is exposed by removing the n-type fourth semiconductor        The
current limiting resistor R1 installed on the sixth island 306, the current
limiting resistor RWI installed on the seventh island 307, the current
limiting resistor RE ris on the eighth island 308, the current limiting.
resistor R11 installed on the ninth island 309, and the current limiting
resistor R12 installed on the tenth. island 310 have resistance that
corresponds to the p--type thisemiconductor layer 10 between one get of the
p-type ohmic electrodes (no formed on the p-type third semiconductor layer
83, [0069]        Referring to Fig. 6A, the connection relationship between
the respective devices will be described. 15The n-type ohmic electrode 121
that Is the cathode termmna. of the light emitting thyristor Li of the
first island 301 is connected to the turn-on signal line 75-1. The turn-on
signal line 75-1 is connected to the power line Ti through the current
limiting resistor Ril. installed on the 20 ninth isla.nd.309. Other
odd-numbered light emitting thyristors L3,are the same. On the other hand,
the n ype ohmic electrodesign) that iscathode terminal of the even-numbered
light      emitting th istor L2 installed on. the island that. is a ja ent
25 to the first island 301 is connected to the tur-on signal  line 75-2.
The turncon signa line 75-2 is connected to the power 1ine 71 through the
current limiting resistor R12 installed on the tenth island 310. Other
even-numbered light emitting thyristors L4 are the same, 



Pj[0070]        The n--type ohmic electrode 122 that is the cathode
terminal of the setting thyristor Si of the first island 301. is connected
to the setting signal line 74-1.Other odd- numbered setting thy lotors 33,
55,are the same, Further, 10 the n-type ohmic electrode 125 that is the
cathode terminal of the setting enabling thyristor TE1 of tne third island
303 is also connected to the setting signal line . The setting signal line
74-1 is connected to the terminal (I)Wo through the current Lifting
resistor RW1 installed on the seventh island 15307, [71]        The n-type
ohmic elec ode (no sin) that is the cathode terminal of the setting
thyristor S2 that is installed on the first island 301 in the same manner
as the setting thyristor 20 Si is connected to the setting signal line
74-2. Other even-numbered setting thyristors S2, 56, , are the same.
Further, the n-type ohmic electrode 126 that is the cathode terminal of the
setting enabling th TE2 of the fourth island 304 is also connected to the
setting signal line 74-2. The setting 25 signal line 74-2connected to the
terminal.We (not  illustrated)through the current limiting resistor RW2
installed on the island (net illustrated), Thetype ohmic electrode 135 that
is the gate r.errcd.nal Gtel of the se:enarLste- TE1nst.al.led. on the 



5. third island 303 and thee ohmic electe136 Cr the gate termine' the ena
istor 1E2 installed on the fourth island. 304 are connected to the enabling
signal line 76. The enablj .1.; signal line 76 is connected to the terminal
4.3E through the current limit inc 10 resistor RE installed on the eighth
island 308. [0072]        The p--type ohmic electrode 132 of the first
island 301 is connected to the p-type ohmic electrode 134 (gate terminal
Oft 1) ' the second island 302. The p-type ohmic electrode 133 15 of the
first island 301 is connected to the power line 71.        The islands
which are equal to the first island 301 and the second island 302 an.,7.2
are n lIed in parallel to the first island 301 and the second island. 302
axe the same. The power line 71 is connected to the terminal Vga. 20 Thepe
ohmic electrode 134 (gate terminal Gt1.) of the second island 302 is
connected to the n-type ohmic electrode 127 is the cathode terminal of the
start diode Ds installed on the fifth island 305. 25The npe ohmic electrode
124 that is. the cathode  terminal of the transmission thyristor -1
installed on second island 302 is connected to the first transmission
signal line 72.The first transmission signal. line 72 is connected to the
terminal 1 through the current limiting resistor Ni installed on the sixth
island 306. 



The odd-numbered transmission thyristorswhich are installed in parallel to
the second island 302 and is installed on the same island as the second
island 302, are the same. 10[0074]        The cathode terminal of the
even-numbered transmission thyristors T2, are installed in parallel to the
second island 302 and is installed on the same island as the second island
302, is connected to the second transmission 15 signal line 73. The p-type
ohmic electrode 137 that is the anode terminsl of the start diode Ds
installed on the fifth island 305 is also connected to the second
transmission signal Hite 73. Further, the second transmission signal line
73 is connected to the terminal ol (not illustrated) through the 20
currerlimiting resistor R1 installed on the island (not illustrated).
[00751 The cathode terminal of the coupling diode 01. installed on the
second island 302 is connected to the p-type ohmic 25 electrode 138 that is
the aaj terminal 0t2 of the  transmission thyristor T2 installed on the
same island as the adjacent second island 302. Even the coupling diodes 02,
installed on thesame island as the second island 302 that is parallel to
the second island 302 ar.e the same. [0076]        Further, although
explanation wiii be omitted, the turn-on thyristors TRI and TR2 installed
on the same islands as the third island 303 and the fourth island 304, and
even the current limiting resistors R2, RW2, RR1, RR2, R13, and 



10 installed on the same islands as the sixth island 306, the seventh
island 307, the ninth island. 309, and the tenth island 310 are constructed
in the same manner.  By doing so, the light emitting chip C as illustrated
in 5 is contructed. 15[0077]        Next, the basic or1eration of the
thyristo s (the light emitting thynistor L, transmission thyristor T, the
setting thyristor S, the setting enabling thyristors TEl and 1E2, and the
turn-off thyristors TR1 and TR2) will be 20 described. [00781 <Basic
operation of thyristor>        The thyristor is a semiconductor device
having three terminals of an anode, a cathode, and a gate. 25Hereinafter,
as an example illustrated in Figs, 5 and 6A   and 68, It is assumed that
the reference potential Vsub that is supplied to the terminal Vsub (anode
terminal of the thyristor) of the light emitting chip C is CV as high-le
potential (hereinafter described as "A"), and the power potential Vga
supplied to the terminal Vga is 3.3V as low level potential (hereinafter
described as "L")Further, it is assumed that the thvristor, as illustrated
in Fig. GB, constructed by laminating the p-type semiconductor layers (the
rst semiconductor layer 81 and the third semiconductor layer
1083)suchasGaAs,Ga:AlAs,and.the:L.i1.e,andn-type semiconductor layers (the
second semiconductor layer 82, and 



e fourth semiconductor layer 84), and the diffusion potentialward
potential) Vd of the pn junction is I.5V.        In an off-state thyristo ,
current flowing between the anode terminal and the cathode terminal is
lower than the current in an on-state thyris or. The off-state thyristor is
shifted to an on-state (turned on) if potent-al that is lower than a
threshold voltage (negative potential having a large 20 absolute) is
applied to the cathode terminal. If the thyristor is turned on, it is in a
state where large current flows between the anode terminal and the cathode
terminal in comparison to the off state the 1"..to2. Here, the threshold
voltage of the thyristor is a value obtained by  potential of the gate
terminal of the thymistor is -1.5V, -:- threshold voltage becomes -3,0V.
That is, if potential that is lower then -3.0V is applied to the cathode
terminal, the thyristor is turned on. In this case, if the potential of the
gate terminal of the thyristor is DV, the threshold voltage becomes -1.5V,
The gate terminal of the on-state thyristor has the potential that is close
to the potential of the anode terminal 10 of the thyristor. Here, since the
anode terminal is set. to "H" (0V), explanation will be made on the
assumption that the potential of the gate terminal becomes "H" (0V).
Further, the cathode terminal of the on-state thyristor has the potential
that is obtained by subtracting the forward potential Vd of 15 the pn
junction from the potential of the anode terminal_ That. is, the potential
of the cathode terminal becomes [0080]        Once the thyristor is turned
on, it maintains the on state until the potential of the cathode terminal
becomes 20 higher voltage (negative potential having a small absolute
value, C t'- positive potential) than the potential (maintenance potential)
that is required to maintain the on state. The potential of the cathode
terminal of the on-state thyristor Is -1.57, and if the potethai that is
lower than -- 25  1,57 is continuously applied to the cathode terminal and
current that may maintain the on state is supplied, the thyristor maintains
the on state, The maintenance potential is -Vii (-1         In the case, if
the potential that is higher than -1.5V is applied to the cathode terminal,
the thyristoi is shifted to the off state is turned off). For example,
ifthe cathode terminal becomes "H" (0V), the cathode terminal has the same
potential as the anode terminal, and thus the thyristor is turned off.. 



II)Further, in an on state, the thyristor maintains a current-flowing
state, and according to the po ential of the gate terminal, it is not
shifted to the off state. That is, the thyristor has function of
maintaining (storing or holding) the on simat..,         As described
above, the potential that is applied to the cathode terminal in order to
maintain the on stet_ of the thyristor may be lower than the potential that
is applied to the cathode terminal in order to turn on the thyristor,
rooali 20The light emitting thyristor L is lit (emits light) when it is
turned on while it is unlits no light) when it is turned off. The light
emitting output (light emission amount) of the on-s ate light. emitting
thyristor L is determined by current flowing between cathode terminal and
the anode 25 terminal.In this case, the transmission thyristor  setting
t.hyr.istor S, the :setting enabling0 TEl and '1E2, and the turn-off
thyristors TR1 and TR2 may be turned on to em.it light. Since these
thyristors exert an influence on the image forming if the light emission
amount is large, the light emission amount. is inhibited by light
shielding. rfl (Operation of ight emi l:.t ing apparatus 65) As describe'
above, thetransmission signal la, the second transmission signal 2a, the
enabling signal +Ea, 



10 and the turn-off signal +Ra are transmdtted in common to the light
emitting chip group fra Accordingly, the light emitting chips Cal to Ca20
of the J.ight emitting chip group #a are operated in parallel
(simultaneously).Further,first transmission signal lb, the second
transmission signal +21_ the enabling signal lEb, and the turn-off signal.
+Rb are transmitted in common to the light emitting chip group Accordingly,
the light emitting chips Obi to Ob20 of the light
emittingchipgroup#bareoperatedinparallel (simultaneously). 20On the D ther
hand, the se:_ting signals thWol to 0020 and the setting signals  +Wei to
+We20 are transmitted in common to the light emitting chip#1 to n20 each of
which composed of one light em.itt.incr chip C that belongs to the emitting
ohgroup #a and one light emitting chip C 25 that belongs to the .ght cmi
tinq chip group. Accordingly,  the light emitting chip sets #1 to 420 are
operated in parallel (simultaneously).         As seen from the
above-described contents, it is sufficient if the operation of the light
emitting chip set #1 (light emitting uhlps Cal and Cbl) is explained.
[0083]        Fig. 7 is a tming chart illustrating an operation if a light
emitting chip C "Jr light emitting apparatus 65 according to a firsu
exemplary embodiment. 



10in Fig. 7, a timing chart for explainino the operation of the light
emitting chip set #1 (light emitting chips Cal and Ch 1) in the light
emitting apparatus 65 is illustrated. Specifically,in Fiq. 7, a timing
chart of a portion that controls the turn-on or non-turn-on. of 8 light
emitting 15 thyristors L of the light emitting thvristors Ll to L8 in the
respective light emitting chip C is illustrated. Hereinafter, the turn-on
or non-turn-oh control of the light emitting thyristors L is called
"turn-on control'. In the light emitting chip Cal,is assumed. that all 20
light emitting thyristors Li to L8 are turned on. In the light emitting
chip Ch l, is assumed that the light emitting thyristors Li to L3 and T to
L8 are turned on and the Light emitting thyristor L4 is not turned on.
[0084] 25,ht emitting chip Cal is divided into  the light emitting chip Cal
(odd.) that indicates odd-numbered light emitting thyristors Li, L3, L5,
and the light emitting chip Cal (even) that indicates even-numbered light
emitting thyristors L2, L4, L6, The light emitting chip Chile the 5.same.
As described later, in the first exemplary embodiment, the even-numbered
light emitting thyristors L and the odd-numbered light emitting thvristors
L constitute respective light emitting device groups, and light emitting
thyristors L AO of the respective light emitting devices groups, that is,
one odd-numbered light emitting thyristor L and one even-numbered light
emitting thvristor L, form a pair, so that the turn-on control thereof is
performed. [0085] 15In Fig. 7, it is assumed that the time goes by in
alphabetical order from time a to time v, The turn-on control 



of the light emitting thyristors Li and L2 of the light emitting chip Cal
of the light emitting chip group #a is performed in a period. Ta.(1) from
time c to time P. The turn-on 20 control of the light emitting thyristors
L3 and L4 of the light emitting chip Cal of the light emitting chip group
#a is performed in a period Ta(2) from time p to time u. The turn-on
control of the light emitting thvristors L5 and L6 of the light emitting
chip Cal of the light emitting chip group Oa is 25 performed in a period pa
(3) from time u to time w, The turn--on  control of the light emitting.
thvristors L7 and L8 of the light. emitting Hp Cal of the light emitting
chip group 4a is performed in a period Ta.(4) from time 1-0 time y.
Hereinafter, in the same manner as described above, the turn-on control of
the light emitting thyristors L the number of which is equal to or more
than 5 is performed. On the other hand, the turn-on control of the light.
emitting thyristors Li and L2 of the light emitting chip ad of the light
emitting chip group #b is performed in a period 10 Tb(1) from time i to
time r. The turn-on control of the light 



emitting. thy-istors L3 and L4 of the light emitting chip Obl of the light
emitting chip group #b is performed in a period  Tb(2) from time r to time
v. The turn-on control of the light emitting thyristo - L5 and L6 of the
light emitting chip Chi of the light emitting chip group #b is performed in
a period  Tb(3) from time v to time x. The turn-on control of the _night
emitting thvristors L7 and L8 of the light emitting. chip Obi of the J.ight
emitting chip group #b is performed in a period  Tb(4) after time x.
20Hereinafter, in the sane manner as described above, the turn-on control
of the liqht emitting thyristors L the number of which is equal to or more
than 9 is performed. [0086] In this exemplary embodiment, the periods
Ta(1), 25 Tamand the periods Tb(1), Tb(2), Thave same  length,and may be
referred as period T, when not distinguished. In this exemplary embodiment,
the periods Ta(1.), Ta(2), Ta(3),in which the light emitting chipsCa20 of 



light emitting chip group 4a are controlled, and the periods Tb(1), Tb(2),
Tb(3),in which the light emitting chins Cbl to Cb20 of the light emitting
chip groupare shift.L from   each othera half of the period T (in phase,
1800), That is, the period Tb(1) starts after the lapse of a half of the 10
period T after the period Ta(1) starts, Accordingly, the periods TTa(2),
Ta(3),in which the light emitting chip Cal of the light emitting chip group
4a is controlled will be hereinafter describer'. If the mutual relationship
between the signals is 15 maintained as described heflin,the period T may
be varied, [0087]     The signal_ waveforms in the periods Ta(1), Ta(2),
Ta(3), are repeated except for the setting signals 4tWo ((i)Wol to  20
0,,o20) and the settinc signals dWe fq) el to chanced according to image
data. Accordingly, hereinafter, only t-1 



time a to time c will be described. In this case, the Pe iod from time a to
time c is a period in which the light emitting 95:al and, the light
emitting chip Obi start their c.5..era inn,  The signals in this period
will be describedthe description of. their operations. [0088]        Signal
waveforms of the first transmission signal +la, The second transmission
signal o2a, the enabling signal +Ea, and the turn-off signal Oa in the
period Ta(1) will be described. The first transmission signal +la istime c,
is shifted from "L" to "H" at time n, and maintains "H" at time p. 10The
second transmission signal +2a is "Hi' at time c, is shifted from "H" to
"L" at time m, and maintains "L." at time p,        Here, comparing the
first transmission signal +la with the second transmission signal +2a, the
waveform of the first transmission signal his in the period becomes the
waveform of the second transmission signal +2a in the period Ta(2-).
Further, the waveform of the second transmission signal +2a in the period
Ta(1) becomes the eform of the first transmission signal 0a in the period
Ta (2). That is, the first transmission signalla and the 20 second
transmission signalare signal waveforms which are repeated in the unit of a
period (2T) that is double the 



period T. Further, they alternately repeat "H" and "IP across   e period in
which both the signals become such as the period from time m to time n.
Further, except for the period from time a to time b, the first
transmission signal 0 and  the second transmission signal o2 do not have a
period in which they become "H" at the same time. By, transmission signals
of one set of the first transmissi_n.and :he seconci transmission signal
4:2a, the transmission thvristo.us T as st a , in become in an on state in
order as described laLer, and the light emitting thyristors L which are
subjects of turn-on or nonturn-on (of which the turn-on is to be cont. l
ed) are s [0089] 10The enabling signal Oa"H" at time c, is shifted from "L"
to "H" at time d, and is shifted from "L" to "H" at tima n The enabling
signal 0Ea maintainsat time p.        The enabling signal 4a, as describ -a
later, sets the llciht emitting thyristors il, which are subjects of
turn-on or 15 non-turn-on. (of which the turn-on is to be controlled) in a
turn-on state. [0090]        The turn-off signal cRP is "H" at time c, is
shifted from "H" to "L" at time o, and is shifted "L" to "H" at time p.
The turn-off signal 4tha, as described later, is a signal That turns off
the light emitting thyristor L that is in a turn-on (light emitting) state.



10091] 25The setting signalol is "H" at time c is shifted  from "H" to "L."
at time e, and is shifted from "L" to "H" at Lime f.1. er the setting
signal Ool is shifted from "H"  to "L" at time k, and is shifted from "L"
to "H" at time 1. That is, the settir al clffol has two "L" periods in the
period Ta                the waveform of the setting signal Oel in the
period Ta is equal to the waveform of the settincz signal 4Wol. Further, in
consideration of the relationship between  10 the setting signals 001 and
Wel and the enabling signal Ea,  the setting signals Olol and OWel arein a
period from time e to time f, that is .included in a period from time d to
time n, in which the enabling signal. 4)Ea 



On the other hand, in considerat on of the relationship between the
enabling signalhaving a phase that is shifted by 1800 wi threspect to the
enabling signal itiFia and the setting signals :Wol and 4Wel the setting
signals SWol and +Wel are "L" in a period from time k to time 1, that is
included in a      period from time j to time o, in which the enabling
signal Eh 20is "L", [0092] That is, i.n the period Ta(1), the period (from
time e t.o timein which the setting signals VJol and -Mel are
initially "L", corresponds to a signal for turning on 25(lighting) thc,
light emitting. tb.v.ri.stors Li anat2 or the  light emitting chip Cal, and
the period (from time k to time 1), in which the setting signal SWol.
become 'I," later, corresponds to a signal for turning on (lighting) the
light emitting thyristors Li and 12 of the light emitting chip CM.
Because of this the period (from time d to time h) in which the enabling
signal Oa is "L" is set not to overlap the period (from time k to time 1)
in which the setting signals Wol and SWel become "L" in order to turn on
(light) the light eud.tingthrist.or Li of the light emitting chip Cbl. In
the 10 same manner, the period (from time j to time o) in which the
enabling signal SEb is "I," is set to overlap the period (from time e to
time f) in which the setting signals *Wol and webecome"I" in order to turn
on (light) the light emitting thyristor Li of the lightt, emitting chip
Cal. [0093] 



As described later, the light emitting _hyristor, L are turned on (emit
light) when the enabling- signals SE (enablina signals SEa and SEb) are
'71" and the setting signals SW (Wo and SWe) are 20[0094]        Now, with
reference to Figs. 4A, 43, and 5, the operation of the light emitting chip
C in the light emitting apparatus 65 will he described according to the
timing chart illustrated in 25(1) Time a              state (initial state)
at time a when supply of the reference potential Vsub and the power
potential Vga to the -It emit: a apparatus 65 starts will be described.
<Light emitting apparatus 65>        At time a in the timing chart shown in
Fig. 7, the power line 200a is set to the reference potential Vsub of "H"
(0V), and the power line 200b is set to the power potenta I Vga of "L" (-3.
(see Fig. 4). Accordingly, the respective terminals Vsuh of all the light
emitting chips C (light 10 emitting chips Cal to Ca20 and the light
emitting chips Obi to Cb20) are set to "H", and the respective terminals
Vaa are set to "L." (-3.3V).In this case, the power line 71 that is
connected to the terminal. Vga becomes "L". Further, the fu on signal line
75-1 that is connected to the power line 71 15 through the current limiting
resistors Ril and R13 becomes "L", and the turn-on signal. line 75-2 that.
is connected to the power line 71 through the current limiting resistors
R12 and R14 becomes (See Fig. ). [0095] 20Furtner, the transmission signal
aeneration unit 120a of 



the sicmai generation circuit 110 sets the first transmission s-ional cla
and the second transmission. sianal 2a to "H", and the transmission signal
generation u-1. 120b sets the first transmission signaland the second
transmission signal. 62b 25 to "H", respectively.Then, the first
transmission signal  lines 201a and 201b and the second transmission signal
lines 202a and 2021;. become "H" (See Fig.Accordingly, the terminals Oil
and the terminals y2 of the light emitting chips (light emitting chips Cal
to 0a20 and the light emitting chips Cbl and Cb20) become "II". The
potential of the first transmission. signal line 72 than is connected to
the terminal Fiouch the current limiting resistor R1 also becomes "H", arid
the second transmissibn. signal line 73 that is connected.          the
terminal 1 through the current limiting resistor R2 10 also becomes "H"
(See Fig 



[0096] Further, the enabling signal gene a on unit 130a of the signal
generation circuit 110 sets the enabling signal Oa to "H", and the enabling
signal generation unit 130b sets the  Eb to "H". Then, the enabling signal
lines "H" (SeeAccordingly, the E of the light emitting chip C b Ones "H"
(See Fig.  [00c' Further, he turn-off signal generation unitof th signal
generation circuit 110 e s the t n-oft signal Oa to "H", and the turn-off
signal genera ion unit 140b sets the turn-off signal tlb to "H". Then, the
turn-of signal lines: 204a and 204b become "II" (See Fig, 4). Accordinclv,
the 25 terminal. OR of the lignt emitting chip C becomes "H". In this
case, the turn-off signal line 77 that is connected to the terminal &ti
also becomes "H" (See Fig. 5). [0098] 



The setting signal generation unit 150a of the signal 5 generation.
circuit. 110 sets the setting signas oWol to to "i", respecti'rely, and Lae
setting signal lines 20501 to 205o20 are set to "H", respectively.The
se.ttina signal generation unit 150b sets the setting signals Wel to 07020
to "H". Then, the setting signal lines 205el to 205e20 become "H" 10(See
Fig.. 4). Accordingly, the terminals 41Wo and oWe of the light emitting
chip C become "H" (See Fig.        The terminal. 4)Wo of the light emitting
chip C is connected to the setting signal line 74-1 through the current.
limiting resistor RWI. The terminal LWe of the light emitt: 15 chip Cis
connected to the setting signal line 74-2 through the current limiting
resistor RW2. Accordingly, the setting signal lines 74l and 74-2 also
become "H" (See . [0099] Next, with reference to Fig. 5 the operation of
the 20 light emitting chips C will he described using the light em 's Cal
and Col that belong to the light emitting chip set #1 according to the
timing chart as illustrated in In Fig. 7 and in the following
description.is 95 assumed that the potentialsthe respective terminals are  



respective terminals are gradually changed. Accordingly, if the following
conditions are satisfied while the potentials are changLd, the thyristors
change their turn-on and turn-off states. [0100] <Light emitting. chip Cal>
Since the anode terminals of the transmission thyristor the setting
thyristor S, the setting enabling thyr.istors 10 TEl and TE2, and the
turn-off thyristors TR1 and TR2 are connected to the terminal Vsub, they
are set to "'A", respectively.         On the other hand the respective
cathode terminals of the odd-numbered transmission. thyr s tors Ti, T3,
T5,are 15 connected to the first transmission signal line 72, and are set
to 'II", respectively. The respective cathode terminals of the
even-numbered transmission  thyri.,tors T2, T4, T6, connected to the second
transmission signal line 73, and are set to "H", respectively. Accordingly,
all T =? anode termlnal 20 and the cathode terminal of the transmission
thyrstor become "N", and thus The transmission. thyristor T lain an off
state. F0101.]              in the same manner, the respective cathode
terminals of 25 the odd-numbered setting thy.rHct., s Si, S3, S5,and the -
setting enabling thyr star TEl are connected to the setting signal line
74-1, and are set to "H", respectively The respective cathode terminals of
the even-numbered setting thyristors 52, Si, SE, and the setting enabling
thyristor TE2 are connected to the setting signal line 74-2, and are set to
'El", respectively. Since the setting signal lines -1 and 74-2 are "H", the
anode terminals and the cathode terminals of the setting thvristor S and
the setting enabling thyris ors TEl and TE2 are all "id", and thus they axe
in an off state, [0102] 



Further, the gate terminals Gtr2 of the odd-numbered light emittingstars
Li, L3, L5,and the tun - thyristor 1R2 are connected to the turn-on signal
line 75-1, and are set to "]:J" (-3.3V) , respectively, The gate terminals
Gtrl of the even-numbered light emitting thyristors L2, L4, L6, and the
turn-off thyristor TR1 are connected to the turn-on sign 1 me 75-2, and are
set. to "L."respectively.        Accordingly, all the anode terminal and
the cathode terminal of the light emitting t.hyr Lst.ox L beg= "L" (-3.3V).
20 All the turn-off thyristo- TEl and mR2 have a threshold voltage of
-4.8V. [01 03]        The gate texmrna Gtel of the setting enabl ing thyris
tor 1-El andgate terminal Gte2the setting enabling 9' thyristor TE2 are
connected to the enabling signal line  and ar set to "H" (0V). Accordingly,
all the setting enabling thyristor TEl and the setting enabling thyristr-
T22 have a threshold voltage of -1.5V. [0104]        The cathode terminal
of the turn-off thyristor TP1. is connected to the turn-off signal. line 77
through the current limiting resistor RR1, and the cathode termina.l of the
turnoff thyristc TR2 is connected to the turn-off signal 'Mr= 77 through
the current limiting resistor RR2. The turn-off signal 



10 line 77 is set to "H". Accordingly, the anode terminals and the cathode
terminals of the turn-off thyristor TRI and the turn-off thy istor TR2 are
all "H" to be in an off state. [0105] The gate terminal (It of the
transmission En+, istor T is 15 connected to the gate terminal Gs of the
setting thnistor S through the connsction resistor Rx. The date terminal Gs
of the setting thyristor S is co-n d to the gate terminal G1 of the Light
emitting thyristor L through the connection resistor Ry.Further, the gate
terminal 01 of the light 20 emitting thyristor T is cccted to the power
line 71 of "I" f 3,3V through the connection resistor Rs. That is, the
potential of tgate terminal (It and the potential."L"3.3V) on tpower line
71 are divided by the connection resistor,: Rx, R , and Es, and the gate
termine'           In this case, with respect to one transmission.
thyristor T, two pairs of the setting thyristors Sand iiqht emitting
thvristors L are connecmed,                       assumed that. the
resistance '.alue Rx of the connection resist. z Rx is 21d."2, the
resistance value Ry of the connection resistor Ry is 16kg-1, and the
resistance value Rz of the connection resist( r Rz is 6A--/. In t-hii case,
as described later, the resistance value Py of the connection resistor Ry
is loweredo about 0.8kn by modulation if the setting 10 thyristor S is in
an on state.It is sufficient if an 



operation to be described later may be realized with these resistance
values, and the resistance values may crirer from The above-described
resistance values. [0106] 15The anode terminal of the start diode Ds is
connected to the second transmission signal line 73 of 1H"The cathode
terminalterminal GtI) of the start 1iode Ds is connected to the Dower line
71"L" (-3 317' through the connection resistors Rx, Ry, and Rz,
Accordingly, the start 20 diodP Ds s biased in forward. direction
Rforiard-biased). Accordincl, the potential of the cathode terminal (gate
terminal GU.) of the start diode Ds becomes -1.5V that is ned by
subtracting the forward potential Vd (1,5V) of the junction from "H" (0V)
of the anode te rminal, and the 25 threshold voltage of the transmission
shyristor Ti becomes -3V.  Accordthe-ential of the gate terminals Gs1 and
Gs2 becomes -1 657. Accordingly, the threshold voltage of the dstors 51 and
32 becomes -3        At this time, the potential of the gate terminals Gil
and G12 becomes -2.857. Accordingly thethreshold voltage of the light
emitting. thvristors Li and L2 becomes -4.357. At this -4'nef as described
above, the turn-on sign 1. lines 75-1 and 75-2 are 'L' (-3, which is lower
than the threshold. voltage of the light emitting thyristors Li and L2, and
thus 



10 the light emitting thyristors Ll and L2 are not turned on. [01071 in the
same manner, the coupling diode D1is forward--and the potential of the
cathode terminal (gate terminal Gt2) of the coupling diode D1 becomes -37.
15Accordingly, the potential of the gate terminals Gs3 and Cs4 becomes
-3.027, and the threshold volof the setting thyristors SB and. 54 becomes
-4.527. On the other hand, the potential of the gate terminals      013 and
014 becomes -3,237. Accordingly, the threshold. voltage 20 of the light
emittine thyristors L3 and LA becomes 4. [01081        Since the cathode
terminal of the start diode Ds is not affected by 'FE" (OV) , the
potential. of the gate terminal. Gt of the transmission 7, the number of
which is equal to  threshold voltage of transmission unyristor T, the
number of which is equal to or larger than 3 becomes -4.8y.
Accordingly, the threshold voltage ot the transmission thyristor T, the
number of which is equal to or larger than 5 and the potential of the gate
terminal Gl of the light emitting thyristor L become -3.3V. Accordingly,
the threshold voltage of the setting thyristor T, the number of which is
equal to or larger than 5, and the light emitting thyristor 



becomes -4.8V. 1.0[0109] <Light emitting chip Chl>        Even in the light
emitting chip Chi, the initial state is the same as that of the light
emitting chip Cal, the explanation e( will be omitted. [011n] (2) Time At
time r as illustrated in Fig7, the first transmission signal dia that is
transmitted to the light emitting clip group #a is shifted from "Pi (07) to
"L" H3.37)., 20 Accordingly, the light emitting apparatus 65 enters into an
operation state. <Light emitting chip Cal> The transmission thyristpr T1
having. a threshold. turnedHowever, since the odd-numbered  transmission
thyristor T3 has a threshold voltage of -4.8V, it may not. be turne.d
[0111] 



It the transmission thyristor TI is turned on, the potential of the gate
terminal Gti becomes' (CV) of the anode terminal.  Then, the potential of
the gate terminal Gt2 becomes -1.5V by the forward-biased coupling diode
Accordincdy,the threshold voltage of the transmission thyristor T2 becomes
-3V. The potent :1 of the gate terminal 10 0t3 that is connected to the
gate terminal Gt2 of the transmission thy stor T2 through the coupling
diode 02 becomes -3V.Accordingly, the threshold voltage of the transmission
thyri.stor T3 becomes -4,5V,The transmission      thyristor T, the number
of which is equal to or larger than 4, 15 maintains the threshold voltage
of -4.8V,        Further, the pot en Lia 1 of the cathode terminal (the
first transmission signal. line 72 in Fig. 5) of the transmission thyristor
Tl. becomes -1.5V that is obtained by suburaoting the forward potential Vd
(1.5V) of the fin junction 20 from "1i" (0V) of the anode terminal of the
transmission thyr stor TI. [0112j On the other hand, if the transmission
thyristor Ti is turned on and the potentiaa of the gate terminal Gt1
becomes 25 "H" (0V), the potential of the gate terminals Gsl and Gs2  



becomes -0.27V, and the threshold voltage of the setting thyristors Si and
S2 become -1 77V. Further, the potential of the gate terminals GilG12
becomes -2.48V, and the reshot: voltage of the light emitting thyristors LI
and L2 5 becomes -3.98V.In this case, although the -` n-on signal lines
75-1 and 75-2 becomes(-3.3V), this potential is lower than. the threshold
voltage, and thus the light emitting thyris,ors 21 and L2 are not turned
on. Further, if the potential of the gate terminal Gt2 10 becomes -1.5V,
the potential the terminals 6s3 and 6s3 becomes -1.65V, and the threshold
voltage of the setting thyristors 33 and 84: becomes -3,15V. Further, the
potential of the gate terminals G13 and C14 becomes -2.85V, and the
threshold voltage the light emitting thyristors L3 and L4 15 becomes -4.35
Further, if ths potential of the gate terminal bec,ma-r. -3V, the potential
of the gate terminals Gs5 and Gs6 becomes -3.02V, and the threshold voltage
of the setting t.hyr.istors 35 and 36 becomes -4.52V. Further, the
potential of 20 the gate terminals G15 and G16 becomes -3.23V, and the
threshold voltage of the light emitting thyristors 23 and L4 becomes
-4.73V. 113]              As described above, if the potential of the gate
25 :e rmina 1 Gt. is changed, the potential of the gate terminals Gs  



and G1 is changed, and the threshold voltage of the setting thy.nistcr S
and. the light emitting thyris tor L is changed.        Hereinafter, only
the thyris,,or that is related to the tuxn-on orturnorf control will be
described- [0114]        That is, at time Ii, only the transmission
thyristor T1 is turned on Just after time b (here, when the thyristor
returns to a normal state after the thyristor is changed due to the cnarxge
of the potential of the sign 10 thyristor Ti is in an on state. Other
transmission thyristor T, setting thyri,, or S, light emitting thyristor L,
setting enabling thyristors TEl and TE2, and turn-off thyristors TR1 and
TR2 are in an off state. Hereinafter, only the thyxistors (transmissIon
thyristor 15 T, setting thv_istor 3, light emitting thyristor L, setting
euablincf thyristors TEl and TE2, and turn off thy. s rs TR1 and TR2) which
are in an on state are described. emitt nL        Since the signal that is
transmitted to the light emitting chip group #h belonging to the light.
emitt ng chip Chit is not changed, the light emitting chip Cbl maintains
its initial state. 3 (3) Time c          Time c is a start time of the
period Ta(1). So signal change occurs. 10117] (4) Time d 



At time d, the enabling signal Es that is transmitted to the light emitting
chip group #a is s from "H" (07) to "L" (-3.3V). ,flight emitting chip Cal>
The enabling signal line 76 becomes "L" (-3.3V) through 10 the current
lLmitiflgresistor RE. Then, the potential of the gate terminal Gtel and
Gte2 connected to the enabling signal line 76 becomes "L" (-3.37). Then,
the threshold voltage of the setting enabling thyristors TEl and TEL. is
shifted. from - 1 .5V to -4.8,L 15Just after time d, the transmission
thyristor Ti is in an on state. [0118] <Light emitting chip Cbl> Since the
signal that is transmitted to the light 20 emitting chip group #b belonging
to the light emitting chip Cbl i5 not changed, the light emitting chip Cbi
maintains its Initial state. [01'9] (5) Time e time e, the setting signals
Ool and We.l that are  transmitted to the 1emitting chip Cal of the light 



emitting chip group #a and tne light emitting chip set #1 to which the li
L. emitting chip Obi of the light emitting chip group 4b belongs are
shifted from "Ti', (0V to "L" (-3.3V). <Light emittingCal>        The
potential ' the setting signal line 74-1 becomes "L" (-3.3V) through the
current limiting resistor RW1. At this time, since the threshold voltage of
the setting thyristors Si and S2 of which the cathode t.ermmnaj.s are
connected to the 10 setting signal line 74-1 is set to -1.77V, the setting
thyristors 51 and 52 are turned on.        Then, the ootenttai. of the gate
terminals Gel and Gs2 becomes OV. Accordinctly, the potential of the gate
terminals Gil and G12 becomes the value that is obtained by dividing the 15
difference potential between the potential (0V) of the gate terminals Gel
and Gs2 and the potential (Vna. ("L" (-3.3',))) of he power line 71 through
t. _action resistor Ry and the connection resistor Rz.At this time, since
the sett thyris,is in an on. state,ne resistance of the 20 comic ion
resistor Ry becomes about 0.8k0.. Accordingly, the potential of the gate
terminals Gil and G12 be res -0.39V. Accordingly,the threshold voltage of
the light emitting thyris tors Li and 1:2 becomes -1.89V. [0120, Since the
turon-on signal line 7 -1 to which the cathode  the turn-on siunal line
75-2 to which the cathode terminal of the light emitting thyristor L2 is
connected have the power potential  " (-3.3V)), respectively, the light
emitting thyristors Li and L2 are turned on (in Fig. 7, Ca]. (odd) and
Cal(even)), Accordingly the potential of the turn-on signal lines 75-1 and
75-2 becomes -1,5V that is obtained oy subtracting the -`,...,ard potential
Vd of the pn junction from the potential of the anode terminal.s of the
lioht emitting 10 thyristors Li and L2. 



Accordingly, the potential of the gate terminals Ctrl and Gtr2 of the
turn-off thyristori, FR1 and TR2 becomes -1.5V, and the threshold voltage
of the turn--off thyristors TM and TR2 becomes -3V. 15[0121]        At this
time, the setting signal Ool and the signal Oel are simultaneously shifted
from "H" (0V) to 3.3V) at time e. The shifting of the settingor(5Wol the
setting signal Wel from "4" tomay not he performed 20 simultaneously.Even
if the setting signal Mo1. is first shifted from "H" to "L" prior to the
setting signal )We and the potential of the turn-on signal line 75-1
becomes the turn-on signal line 75-1 is connected to the power line through
the current limiting resistors Ril and R12, and thus the potential of the
turn-on signal line 75-1 is connected to  the power line 71 through the
current Iimit rig resistors R11 and. R.12, and thus the potential of the
turn-on signal line 2 maintains ains the power potential V(-3,3V)).
Accordingly, even hough the setting signal (Wel is shifted from "H" to
after the setting. signal oWol, the light emitting thyristor is turned on.
Accord'the ,ntial of the turn-on signal line 75-2 becomes -1.5V. 



[0122] Accordingly, just after time e, the light emitting 10 thyristors I.1
and L2 are turned -in a. state where the transmissionTi and the setting
thyristors Si and 52 are turned on, That i., in the light emitting chip
Cal, two light emitting thyristors Li and L2 are slUR] ].ta neously turned
on (emit light) 15[0123] ,ight emitting chip CO1>        Since the
threshold voltage of the setting enabling thyristors TEl and TE2 is -1.5V,
the setting signal oWol is shifted fromto "L.", and if the potential of the
setting 20 signal lines 74-1 and 74-2 is shifted from "N"(- 3.3V), the
setting enabling thvristors TE1 and TE2 are turned on, 'further, the
potential of the setting signal lines 74l and 74-2 becomes -1.5V. [0124]
25Time f  Atf the settinc signals Ool and Orel that. are 



transmitted to the light emitting chip Cal of the light emitting chip group
lim and the light emitting chip set #1 to which the light emitting chip Cbl
of-he light emitting chip up #b belongs are shifted from "L" (-3.3V) to "H"
(0V). <Light emitting chip Cal> The potential of the setting signal lines1
and becomes "H", and all the cathode terminal and the anode terminal of the
setting thyristors Si and 32 become "H" to turn off the setting thyristors
Si and 32. However, the on-state light emit.thyristors Li and L2 maintain
thestate, and the potential of the gate terminal Gli and Cl--' becomes
OV.Further, since the transmission thyristor TI is in an on state, the
potential of 15 the gate terminal Gtl becomes OV. Accordingly, the
potential of the gate terminals Gal and Gs2, which are connected to the
gate. terminal Gti and the gate terminals Gil and G12 through the
connection resistor Py, and the connec,ion resistor RY/ respectively, also
becomes OV, and threshold voltage of 20 the setting thyristors 51 and 32
becomes        Just after time f, the transmission thyristor Ti is in an on
state, and the light emitting thyristors La. and L2 are turned on it
light). [0125] 



25<Light emitting chip Obi>.  The potential of the setting signal lines
74-1 and 74-2 becomes "H", and allcathode terminal and the anode terminal
of the settina enabling'stars TEl and TE2 become "H" to turn off the
setting enabling thyristors El and 1E2. [0126] (7) Time g        At time g,
the first transmission signal 1.b that is transmitted to the light emitting
chip group #b is shift,' from "H" (OV) to "1.1," (-3.3 10<Light emitting
chin Cal>        Since the signal that is transmitted to the light emitting
chip group #a, to which the light emitting chip Cal belongs, is not
changed, the state just after time f is maintained, 15<Light emitting chip
Cbl>        The operation of the light emitting chip Obi is the same as the
ation of the light emitting chip Cal at time b. That is, the transmission
thyristor Cl is turned on. Accordingly, the threshold voltage of the
setting thyristors 20 Si and 52 becomes -1.77V. Further, the potential of
the first transmission signal line 72 be ](-1.-1.5V. Tnat, the ilgnt
emitting chip abl operates in rae same manner as the light eniittiriu chip
Cal in a shifted timing (in a state where the phase is shifted by 180). 



2.[0127]  (8) Time At time h, the enabling signal nEa that is transmitted
to the light emitting chip group #a is shifted from "L" to WHIP (0V),
<Light emitting The potential of the enabling signal. line 76 becomes and
the potential of the gate terminals Gtel and Gte2 of the setting enabling
thyristors TEl and TE2 becomes CV. Accordingly, the threshold scit.-e of
the setting enabling 10 thyristors TEl and TE2 becomes -1.5V.        Just
after time h, the transmission thyristor T1 is in an on state, and thus the
light emitting thyr stors Li and L2 are turned on (emit light), <Light
emitting chip Obi> 15Since the signal that is transmitted to the light.
emitting dirt) group fib, to which the lsght emitting chip Obi belongs, is
not changed, the state lust after time g is maintained, 20(9) Time
At tine occurs. 



1.(,) (19) rnime period Tbstarts, No signal change  25At tim.e j the
enabling signal (*b that is transmitted  to the light emitting chip group
#.0 is shicteci from "H" (0V) to 'L' (-3.3V). <Light emitting chip Cal>
Since the signal that is transmitted to the light emitting chip group #a,
to which the light emitting chip Cal belongs, is not changed, the state
just after tine h is maintained. <1 ht emitting chip Since the operation of
the light emit ---trig chip Chi is 10 the same as the operation of the
light emitting chip Cal at time d, the detailed description thereof will be
omitted.        Just after time j, the transmission thvristor TI is in an
on state. [0130] (11) Time k 



At time k, the setting signals Ool and oel that are transmitted to the
light emitting chip Cal of the light emitting chi, group he and the light
emitting chip set #1 to which the light emitting chip Cbl of che light
errittin. chip 20 group he belongs are shifted from "H' (0V) to "I," (K3.
3V) <Light emitting chip Cal> The potential of the setting signal lines
74-1 and 74-2 is shifted from "H" (CV) to "Li'through the current limiting
resistors RW1 and RW2.Then since the threshold 25 voltage becomes -1.5-V at
time h, the setting enabling  thyristors TEl and. TE2, the cathode
terminals or which are connected to the setting signal lines 74-1 and 74-2
are turned on, in this case, as described above, since emirting thyristors
Li and L2 are in an on state, the threshold voltage of the setting
thyristors Si and 52 becomes -1,5V. Accordingly, instead the setting
enabling thyristor TE1, the setting thyristor 31 may be turned on, in the
same manner, instead of the setting enabling thyristor TE2, the 10 setting
thyristor 32 may be Lulled on. Since the light emitting thyristor Li is in
an on state it does not matter the setting thyristor Si is turned on, same
manner, since the light emitting thyristor L2 is in an on state, it does
not matter the setting thy star 32 is turned on, 15(01311 Just after time
Ic, the transmission thyristor Ti, the se ting.a ling thyriste.. rEm
(and/or theeetting thyris tor 



S1), and the setting enabling4sror TE2 (and/or the      setting thyristor
52) are in an on state, and thus the light 20 emitting thyristors Li and L2
are turned on (emit light), [01? <Light emitting chip Obi>           In the
same manner as the light emitting chip Cal at time e, the setting
thyristors Si and Si are turned on, and 25the light emitting thyristo.rs Li
and E2 are turned on  (emit light) Cbl(odd), Cbl(even) Just atime k, the
transmission th7ristor Ti, the setting thyristors S1 and 52 are in an on
state, and thus the light emitting th ristors Li and L2 are turned on (emit
light). That is, in the light emitting chip Cbl, two light emitting
yristors Li and L2 are simultaneously turnedemit. light). [0133] (12)
Tint(' 1 At. time 1, the setting signalthat-is transmitted 10 to the light
emitting chip Cal of the light emitting chip group #a and the light
emitting chip set UL to which the. light emitting. chip Obi of the light
emitting chip group belongs is shifted from "L" (-3.3V to(OV) 



<Light emitting. chip Cal> 15Since the potential of the setting signal
lines 74-1 and 74-2 becomes 'H", and all the on-state setcing enabling
thyristbr TEl (and/or the setting thyristor Si), and the setting enabling
thyr stor TE2 (and/or the settothq thyristor 32) become 'H", they are
turned off. 20However, the on-state light emitting thyris.or.s Li and L2
maintain he on state. Further, the threshold voltage of the setting.
thyristors Si and 32 becomes -1.5V,           Just after ti e 1, the
transmission thyri tor Ti is in an on state, and thus the light emitting
thyristorc Li and L2 25 are turned on (emit I  <Light emit_ing chip Cbl>
In the same manner as the operation of the light emitting chip Cal at time
f, the potential of the setting signal lines 74-1 and 74-2 is shifted from
"I," to "H", and tthuc' the sett t:hyx-ist:ors Si and 32 are turned off.
Just after time 1, the transmission thyristor Ti is in an on state, and
thus the light emitting thyristors Ll and L2 are turned on (emit light)
[n134] 10(13) Time in        At time m, the second transmission signal 42a
that is transmitted to the light emitting chic group #a is shifted from "H"
(0V) to "L" (-3.3V), <Light emitting chip Cal> 15The transmission thyristor
T2 having the thresho 



voltage of -3V is turned on.However, the even-numbered. transmission
thyristor T, the number of whichenual to Of larger than 4, is unable to be
turned on since the threshold voltage is -4 20[0135]        If the
transmission E.nyristor T2 is turned on, the cate terminal. Gt2 becomes
"Hi' (OV), Then, the potential of the gate terminal Gt3 that is connected
to the gate terminal Gt2 of the transmission thyristor T2 through the
coupling diode 52 25 'becomes -1,5V,According ythe thrcsholct voltage of
the  transmission thyristor T3 becomes -3V. Then, the second transmission
signal line. 73 becomes -    10136] On the other hand,transmission
thvristor T2 is turned on and the gate nerrainal 0t2 becomes "H" (OV), the
potential of the minals 0s3 and Gs4 becomes -0.27V, and the t eshold
voltage of the setting thyristors 33 and 34 becomes -1,77 . Then, the
potential of the gate terminals 013 



10 an G14 becomes -2.487, and the threshold voltage of the light emitting
thyristors L3 and L4 becomes -3.987.        Just after time m, the
transmission thyristor TI and the transmission thyristo T2 are in an on
state, and thus the light emitting thyristors Li and L2 are turned on (emit
light), [0137] <Light emitting chip         Since the signal that is
transmi:ted to the light emitting Thip group #b, to which the light
emitting chip Cb1 belonds, is not changed, the state just after time 1 is
20 ma nta:Lned [01'33] (14) Time n        At time n, the first transmission
signal (Ilia that transmittedthe light emitting chip group #a is shifted
25from "I," -3.37) to "H" (07).  <Light emitting        Since all the ca
,ode terminal and the anode terminal become on-state transmission
Tntyuasror Ti is turned off. At his tim, the light emi ing thvri.stors Li
and L2 are, in an on state, and the potenti - of the gate terminal Gil
maintains OV, Accordi the threshold voltade e transmission thyristor Ti
maintains -1.5V. Just after time n, the transmission thyor 12 is in      an
on state, and thus the light emitting thyristors 71 and L2 10are.rned on
(emit light), 



[0139] <Light emitt ing chip Obi>         ordLe the signal that is
transmitted to the iicht emitting chip group 4b, to which the iaciht
emitting chip Cm]. 15 belongs, is not changed the state lust after time I
is maintained. [0140] (15) Time o            At time o, the turn -oft
.ignal )Ra that is transmitted 20 to the light emitting chip gr.,#a is
shifted rom "H" (0V) to "Li' (-3.3V),the enabling signal Eb that
transmitted to the iioht emitting chip group #b is shifted from "L" (-3.3V)
to "H" (07). <Light amitCal> If the turn-off sig.shifted from 'H" to "L" (-
3,3V), the turn-off signal line 77 becomes "L" (-3.117)" Then, the turn-off
thyristors TR1 and TR2, of which the threshold voltage. becomes -37 at.
time e" are all turned. on. At this time, even if any one of the turn-off
thyristors TR1 and TR2 is 15 first turned on and the cathode term.4'.
becomes -1,5V, the potential of the terminal .OR maintains "L" (-3.3V) by
the current limiting. resistors RRI and RP2. Accordingly, the turnoff
tl,yristors Till and TR2 are all turned on. [0141] 



10Then, the potentials of the gate terminals Gtrl and 0112 of the turn-off
thyristors TR1 and TR2 become by, and the potential of the turn-on sna].
lines 15-1 and 75-2 becomes "H" (07). Accordingly, all the potentials of
the anode terminals 1.5 and the cathode terminals of the light emitting.
thyristers Ll and L2 become "H" (0V)" and thus the light emitting
thyristors Li and L2 are turned off.        Accordingly, the gate terminal
Gtl of the light emitting tI tritor Li and the gate terminal. Gt2 of the
light emitting 20 thyristor L2 are unable to maintain "H" (0V). Since the
transmission thyristor Ti, the setting thyristor Si, and the sett-; g
thyristor 52 are in an off state, the gate terminals Gil, 012, Gsl, 0s2,
and Gti become the power potential VgarL" (-3.37)). Accordingly, the
respective threshold voltages of 25 the light emitting thyristors Li and
1,2, the setting  thyristo s Si and S2, and the transmission thyristor Ti
become -4.8V. That -the light emitting thyristor Li of the light emitting
chip Cal is turned on (emits light) in the timing when the setting signal
Mol at time e is shifted. from "H" to "L', and is turned off (emits no
light) in. the timing when the turnoff signal tWa ai me o is shifted from
"L" to "H". The pe Lod from time e to time o corresponds to the turn-on
(lighting) period of the light emitting thyristor LI ol- the 10 light
emitting chip Cal.        Further, thelight- emrttino thy istor L2 of the
light emi chip Cal is turned on (emits light) in the timing when the
setting signal cS1.q.e1 at time e is shifted from 'H" to "L", and is turned
off (cmi Is no .,_,ht) in the timing when the 15 turn-off signal cb.Ra at
-me o is shifted from 'I," to "IA". The period from time e to time o
corresponds to the turn-on (lighting) period of the light emitting
thyristor Li of the lipht emittivu a.p             Just after time o, the
transmission thyristor T2 and the 20 turn--off thyristors TN and 12 are in
an on state. 



[0142] I.ght. emitt incv           If the enabling signal gn that is
transmitted to the light emitting chip group 0 is shifted. from 'Cu" '
3.3V) no 25(W), in the same manner as at time h in the light  emitting chip
Cal, the potent-:i.,1 of the enabling signal line 76 becomes CV, and the
potential of the gate terminals Gtel and Gte2 ofe setting enabling
thyristors TEl and TE2 becomes OV.Further, the threshold voltage of the
setting 5 enabiistor TEl and TE2 becomes -1.        Just after time o, the
transmission thyristor Ti is in an on state, and. thus the light emitting
thyristors Li and 12 are turned on (emit light). In this case, in this
exempla.ry emhodinLE t.0,            group #b is shifted from "L" to "H",
Ho ever, it is not required to simultaneously perform the shifting and any
one of them may be firs: perfb 



[0143] (16) Time p At time p, the tusignal PRa that is transmitted     to
the light emitting chip group lie is shifted from "L" 20to "H" (0V). <Light
emitting chip Cal> Since all the potentials of the anode terminals and the
cathode terminals of the turn-off thyrist. -3 TIC and TR2      become
"Hi"the turn-off thyristors TR1 and TR2 are 25 turned off. Then, the potent
i 1 of the gate terminals Gtrl and  Str2 does not become 0V, and the
potential of the turn-on. signal lines 75-1 and ,ir -) becomes gec rmes the
power potentiala (-3.3V)). [01441        From time p, the turn-on control
period Ta(2) of the iiqtxt emitt inc thvr.istor 02 comes i        Since the
first transmission signal dla and the second transmission signal Oa are
changed in a period that includes the periods Ta(1) and Ta(2), their signal
waveforms differ 



10 from each other, but the operation of the light emitl:.in chip Cal
becomes the repetition of the period Ta(i) from time c to time p.
Accordingly, in the period Ta(2), the explanation of the operation of the
light emittincz chip Cal rill be omitted except for the explanatton of the
first transmission signal 15Oda, the second transmission signal 4)2a, and
the transmission thyristor T related to the signals. At, time p, the
transmission thyristor T2 is in an on at e <Light emitting chip Chi>
20Since the signal that is transmitted to the light  emitting chip group
#h, to which the light emitting ch belongs, is not changed,state just after
time o is maintained. 25(17) Time q                time g, the enabling
signal 6Ea that is transmitted to the light emitting chip groupis shifted
from W1 3.3V) to "Fr (0V). Further, the turn-off signal 6RID that is
transmitted to the light emitting chip group 4h i.s shifted from "H" to "L"
(-3.3V). <Light emitting chip Cal>        Since the operation is the same
as that at time h, the description thereof will be omitted,           Just
after time g, the transmission thyristor T2 is in 10 an on state, and thus
the light emitting thvristors L3 and L4 are turned on (emit light) 



<Light emitting. chip Obi>        In the same manner as the operation of
the light emitting  ch p Cal at time o, if thern-off signal (Rn is  15
shifted from "H" (0V) to , all the cathode terminals and the anode
terminals of the on--state light emitting Hvrist.ors Ll and L2 become "F.",
and the light emitting thyristors Li and L2 are turned off. That is, the
light emitting thvristor Li of the light 20 emitting chip Obl is turned on
(emits light) in the timing when the settina sianal rfiol at time k is
shifted from "H" to       and is turned off (emits no light) in the timing
when the tram-off signal 6Rb at time g is shifted from to "H". The period
from time I to time g corresponds to the turn-on (lighting) period of the
light emitting thyristor Li of the  light emitting chip Obi. The I icTht
erni tting thyrsstox 12 of tbting -ned on emits iiqht) in the ticttng when
the setting a ntime k in shifted from "H" to "L", is turned(emits no light;
in the timing when the tux Trl signal Ot) at time q is shifted from "L" to
'NH". The period from time Ic to time g corresponds to the t cn-on ( od of
theemitt.tor 12 of the light emitt.no(hb 



Just after time q, the transmission thyristor T2 and the turn-off
thvr.istors TR1 and TR2 are in an on state. [0146] Time r           At time
ra the turn-off signal )..Rb that is transmitted  15 to the light emitting
chip group #b is shifted from 'L" (- 3.3V) to "H" (0V). <Li, t emit Li
Sim-.e the signal that is transmitted to the light emitting chip group #a,
to which the .em:.t t:. ing :hip Cal 20 belongs, is not changed, the state
lust after time q is maintained, <tight emitting chip Chi> In the same
marinerthe operation at time p in the light emitting chip Cal, the on-state
turn-of thyristors Tel and TR2 are turned off. Further, the potential of
the turn-on  signal lines 75-1 and 75-2 becomes Ehe power potential Vga
("L" (-3 V) ,, Since the threshold voltage of any light emitting thyristor
L is lower than -3.3V, the light emitting thyristor L is not turned on.
Justartime r, the transmission thyristor T2 is in an on state. 



At timethe period Tb(1)controlling the lighi emitting thyristor Li of t ,
light emitting chip group 4h is terminated. 10[0147] ) Time s At time s,
the first transmission signala that is t ansmitted to the light. emitting
chip group 4a toic' lightchip Cal belongs is shifted from "H" (0V) to 15"L"
(-3,3V). <Light emitting chip Cal>        The transmission thyristor T3,
the threshold voltage of which is -3V, is turned on- Accordingly, the gate
terminal c--) ,3L-?    becomes "H" (0V). Further, the potential of the gene
terminal 20 Gt4 becomes -1.5V,and the threshold voltage of the transmission
thyristor T4 becomes -3V. Just afterme s, the transmission thyristb-re 12
and T2 are in an on state and thus the light emitting thyristors L3 and L4
are turned on (emit light). 



25<Light emitting chip Chl>  Since the signal that is transmitted to the
light emitting chip group #1), to which the light emitting ihip belongs, is
not changed, no state change occurs.        Just after time s, the
transmission thyristor T2 is in an on state, and thus the light emitting
thyristot L3 is turned on (emits light).In this case, the light emitting
thyristor L4 maintains a turn-off state.This will be described later.
[01481 1.0(20) Time t        At time t, the second transmission signal.
(52a that is transmitted to the light emitting chip group 4a, to which the
light emitting chip Cal belongs, is shifted from "L" (-1.3V) to "H" KOV).
IS<Light emitting chip Cal>        Since all the cathode terminal and the
anode terminal become "IT', the on-state transmission thyristor T2 is tuned
off.           JUst after time t" the transmission thvristor T3 is in 20 an
on state, and thus the light emitting thyristors L3 and .L.4 are turned on
(emit light), <Light emituir chit Obi> 



Since the signal that is transmitted to the light emitting chip group lb,
tb which the light emitting chip chi 25 belongs, is not changed, no state
chance occurs,  Justtime t, the transmission thyristor T2 is in  an on
state, and thus the light emitting thyristor L3 is turned on (emits light)
[0149] (21) Others        At time u, the period Ta(2) for controlling the
light emitting thyristors L3 and L4 of the light emitting chip Cal is
terminated. At time v, the period Tb(2) for c trolling the lioht emitting
thyristors L3 and L4 of the light emitting chip 10 Cbl is terminated. At
time w the period Ta(3) for controllina the light emittino thy ristors 1_,5
and L.5 of the light emitting chip Cal is terminated. At time x, the period
lb(3) for controlling the light emittincJ thyristora L5 and L6 of the light
emitting. chip Cbl is terminated. Further, at time the 15 period Ta(4) for
controlling tha light emitting nyristors L and L8 of the light emitting
chip Cal is terminated. Hereinafter, in the same manner, the turn-on
control of all the light emitting thyristors . of theemitting chi_ is
perforr.r 2050]        The operations of the light emittinu chips described
above will be collectively described.        E'irst, the operation of the
transmission tayristor T will be described. 25In the first exemplary
embodiment, in theemitting  



chip C the on state of the transmission thyristor T is shifted in order by
two-phase transmission signals (the first transmission signal 4)1 and the
second transmission signal 152).        That isif the one of the two-phase
transmission signals becomes "1," (-353V), the tranamiaien inyriscor having
the number n, to which the one transmission signal is transmitted through
the cathode terminal, is in an on state, and its gate terminal Gtn becomes
"H" (0V), The potential of the gate terminal Gtni.1 of the adjacent
transmission thyristor 10  which is connected to the gate terminal Gtn that
becomes "H" (DV) through a forward-biased coupling diode Dr. becomes -
1.5V. Accordingly, the transmission thyristor Trill is turned on in the
timing when the threshold voltage is increased (in this exemplary
embodiment, from -4.5V to -3V), and the other 15 transmission signal
becomes "L"        That is, by transmitting the two-phase transmission
signals ;the first transmission signal cid and the second transmission
signal 0) with their phases shifted so that their periods of "L" (-3,3V)
overlap each other (the period 20 from time m to time n in Fig. 7), the
transmission thyristors T are set in a sequentially on state_ [01511
Further, if the transmission thyristor T, is in an on state and the gate
termunGt_ becomes "H" (0V), the 25 -potentials of the gate terminal Cs..2"1
of the setting thyristor  S2n.-1; which is connected to the pate  terminal
St- throuuh the connection resistor Rz, andhgate terminal 552,, of the. set
tin thyrisflor S2 become. -0.277, and the threshold voltages of the setting
thyristor. 82"1 and the se trims thyrmsto.t: become -1.777, [0152] 



Further, if the setting signals4pWo (setting. signals T'ol. to 4ffo20) and
oWe (setting signals (Wel to20) arein the period in which the enabling
signs 43E is(-3.37), the 10 potential of the setting signal linesand 74-2
becomes  "L" (-3.37), and thus the setting thyristors turned on. [01531 li
the sett 15 the potential of the gate terminals cl  s 2n- I and 52,-, are
becomes OV,  the potential of the gate termi. na.a 552,,.1 and. Gs2r,
connecte throucit the connection resistor lRv becomes -0,397, and the
threshold volpt the iinht. emittir.g th: UHitors 1,2,-,1 and. 1,2,
becomes897. 20in this caser since the turn on sicr91 lines 75-1 and 



j5.-2 r5rryc the power potential Vqa(-3.the light
em.--istorsJ,fl..:a,ncJi1l.the thresholde of is -1.'turned on (emit.
light), That is, in the. first exemplary embodiment, two light   emitt:ng
thyrLs rs L may c., simultaneously turned i for each lightemitting chip C.
This is performed in the light emitting chip C by c'onnec ting two pairs of
the set ,rq thyrstor S and the light emitting risto L to one transmission
thyristor T and transmitting the setting signal $. that turns on the
odd-numbered Iitit emitting thyristor 1,2": and the snttinq si CI it)We
that turns on the even-numbered light emittin nhy -to [01551 10If the
turn-off signals (,P.a and (Rb are shifted from "H" to "L" when the light
emitting thyristors L2..1 and 1.:2, are in an on state, the turn-off
thyristors TRI and TR2 are turned on.        Then, the potentials of
theteals Gtrl and Gtr2 of the turn-off thyristors TIC and TIC become "H"
(OV), and 15 the potentIalse turn-onlines 75-1rc 75-2    o.ome. "H"
(OV),Accothe on-state iictht emitt thy istors iL2-. and 1un are turned
That is, the turn-on period in which the light emitting thvristor L is
turned on (emitslight) is a period from the 



20 timing (time) when the setting signals ct)Wo (setting signals t5Woi to
Wo20) and Ole (setting sign is Vaal to rrde20) become "L" to the time when
the turn-off signals Pa and rkRb are shifted from "H" to "L" (for ex- e,
from: time e to time o in Fig, 25  Next, a case where the 1 h turned on
will be described. In the case where the liiht emitti is not turned on, the
setting  cPWol to it^lo20) orWe (setting signals 45 , to 4-We20) are
maintained "H" (0V) an the time (timing) (for example, at time e) when the
shiftin.g is performed from 'H" to "L". Accor,Y, the setting thyristor S2"1
oris not turned on, and the gat. term aormaintains the voltage of -2.48V.
10 Accordingly, the light emitting thyristor LZ11- oris not turned on since
the threshold voltage 



[0157]        At this time, by maintaining the setting signals L14o (so ing
signals 0Wol to 4rWo20) and i.kryle (setting. signals 15 to We20) as "
((iV) at the above-described time, both the light emitting thyris ors
L211_1 and L2" may be turned off.        As described above, theturn-on
control of the light emitting thyristors L of the light emitting chip C may
be individually performed, 20[0158] In the case where the light emitting
thvristor L2.n1 or     is not turned on, the turn-on signal line 75-1
turn-on signal. line 75-2 is not shifted to -1,5V, but is maintained as the
power potential Vga ("L" (-3.3V)), Because of this, the threshold voltage
of the turn.-off thyristor TR1 or the turn-  off thyristor TR2 becomes
-4.8Y.        Accordingly, even if the turn-off eignai R is shifted from.
"H" (DV) to "L" (-3.3V), the turn-off thyristor TR1 or the turn-off
thyristor TR2 is ',di: turned on (for example, time However,the light
emitting thyristor or 1,2fl is not turned on,is not re'4uired to turn on
the turn-offSTR1 ortuoff. thy:or R2.        The above--described operation
is performed in the same manner even when both the J.ight emitting thyri
starsand 10 La,grt turned on. 



[01f- Further,theoperationofthesettingenabling thyristors TEl and TE2 will
be described. The enabling signal 4E is supplied to the gate terminals 15
Gte1 and Gte2 of the setting enabling thyristors TEl and TE2 through the
enabling signal line 76, and if the enabling signal (1)F is "L" (-3.3V),
all the threshold voltages of the setting enabling thyristors TE1 and TE2
become -4,8y. Because of this, even if the setting signals oWo setting
signals 00,1 20 to rWc20) and/or the settinc signals We (settino signals
4:We1 to Ole20) become "L" -3.3V), the setting enabling thyristors TEl and
TE2 are not turned on, but the setting thyristor S2nand/or setting thy
istor S2n are turned on_ 10160] 25On the other hand, if the enabling signal
oF is "F:" OV),  the potentials of the gate terminals Gtel and Gte2 of the
setting enablina thyristors TEl and 1E2 become OV, and all the threshold
voltages the-of become -1.5V. Because of this, if the setting signals Oo
(setting signals Ool to Ak)20) and/or the setting signals oWe (setting
signals Orel to We20) become       ( 3.3V), the setting enabling thyristors
TEl and TE2 are turned on. According the setting thyristor S2 and/or
setting thyristor S2 are turned on, Accordingly, the settincz thyristor
52,-,1 and/or the sett thyristor S2n are nable 10 be turned on, the
threshold voltage of which is -1,77V chat is lower than -1.5V. That is, if
the enabling signals (;)E (enabling signals eEa and eEh) are "L", the
setting enabling thyristors TEl and TE2 are turned off to enable the light
emitt lc chip C to be 



15 turned on, while if the enabling signals eE (enabling. signals 4)Es and
4)Eb) a.the setting enabling thyristors TEl and TN are turned onobstruct
the turn-on of the light emitting chipAccordingly, the enabling signals thE
(enabling signals Oa and c!)Eb) act as enable signals for 20 controlling
.he turn-on of the Light emitting -nip C. [0161] Further, the turn-on
control of the light emitting chip b light emitting chip group #a and the
light emitting          p Ch of the light emitting chip group #b will be
described. 25In the first exemplary embodiment, in the case of  turning on
(lighting) ail the light emitting thyristors L of the respective light
emitting chips C with respect to a light emitting chip set '-ha tis
composed of the light emitting chip   that belongs to the Light emitting
chip group 4a and the light emitting chip , that belongs to the light emit
group *n,periods in which the setting signals 



setting signals ci)Wo (Wol to oWo20) and the sesignWe (Oel to (j)Ne20)),
which are transmitted in common, become are set (a period from time e to
time f and a period from time k :o time 1 inThe franc period of 'L" c;ets
the start of turn--on with respect to the light emitting chips C of the
light emitting chip group 4a, and the rear period of 'F.:" sets the start
of turn-on with respect to the light emitting chips C of the light emittng
chip group Cp. 15[0]-2] In this exemplary embodimentthe phases of the
transmission sig istransmission signals els and Olt) and second
transmission signals O2a and 0,b), the enabling signals cb.E (enabling
signals (1)Ea and Eb), and the turn off 20 signals )(turn-off signals Oa
and )Rb), which are transmitted from the light emitting chip group #a and
the light emitting chip group 4O, are shifted. by Accord.inoly the width
(margin) of the periods for setting two "L" periods, which are respectively
installed in the settinggnais (I)W 25(the setting signals OWo (001 to Oo20)
and the setting  signals 4We (CWel to 0e20)), is m.;'-imizd mat ks, since
the posseis shifted by 180', the two "L" 



periods, which are installed in the set king signals CW setting. signals
CWo nWol to Wo20) and the setting sunals                  3), mayinstalls-
d In the frrsc half and the lather half of the period I. [0163] In this
case,the setting signals cW (the setting si. nals CWo (CWol to eWo20) and
t.he setting signals Clie (4Wel 10 to (We20)) become "I," when the enabling
signals 0 (enabling. signals CEa and CEb) are "U', the light emitting
thyri.stors L are turned on.        Accordingly, it is sufficient if the
period of "L" of the enabling signal CEa that isansmitted to the licht 15
emitting chip C of the light emitting chip group lia overlaps the period of
"L"the setting signals CND c ol to 4Wo20)       the set-ti signals CWe
(CWel to We20) that are transmitted to the light emitting chip C, but. does
not overlap the period of "L" of the setting b & 8 00 (001 to 4Wo20) 20 and
the sett (.1 signals ( We (CWel to 4We20) that are transmitted to the light
emitting chip C of the light emitting chi,. group The enabling signal CEb
is the same. [0164] On th.e othercithe amount of emior L may differ
between.  the light emitting chips C and between the light emitti thy i
tors due to variations of the manufacturing conditions or the like. Due to
this, the light emission amount of the light emitting thyristor L is
corrected (light quantity 



o correction). The light quantity correction method may be a method that
adjusts current flowing to the light emitting thyristor L method that
adjusts the 7n-on period of the light emitting thyristor L.        As
described above, the turn-on r-, iod of the tight emitting thyristor L is a
period from time when the setting signal 0W is shlfted to "L" to turn on
the light emitting thyristor L to time when the turn-off signal thP is
shifted from "L" to "H" to turn off the light emitting thyristor :L. In h S
exemplary embodiment, a method of correcting the light 15 quantity through
adjustment of the turn-on start time is used.        In Fig, 7, t is
exemr)llfleo that time (timing) when the setting signals tllgo (Ogol to
02020) and the setti rig signals We ((l)Wel to OWe20) are "L" is set to be
equal (for example, time d or time k in Fig.However, in the respective
periods T, the light quantity may be correctedsting the time  (timing) in
which the setting signals OWo (4)Wol to Wo20) and the setting signals oWe
()Wel to 1e20) are shifted from "H" to wL,,' In the first exemplary
embodiment,the 25 "simultaneous turn-on" includes nota state where the
turn onstarts at the same time but also a case where turn-on oerichs
partially overlap each other. [0163] In the light emittln chip C according
to the first 5 exemplary embodiment, it is sufficient if the number of
transmission tthytistors T is 1/2 of the number of light emitting
thyristors L in comparison to the light emitting chip C according to a
second exemplary embodiment to be described below. Accordingly, it is
possible to lower the power for 



10 driving the transmission thyristors T.        Further, in the light
emitting chip C according to the first exemplary embodiment, the setting
enabling thyristors TEl and TEl and the turn--off thyristors TR1 And TR2
may be arranged on either side of left and right on the substrate 80 15 of
the light, emitting chip C. Lvioui        In the light emitting chip C
according to the first exemplary embodiment, the turn-on control of the
adjacent light emitting thyrnstors L (for example, the light emitting 20
thyristor Li and the light emitting thyristor L2) may be simultaneously
perfonfled, Since the positions of the light emitting thvristor Ll and the
light emitting thyristor L2 are close to each other on the substrate 80,
the light emitting thvLxs,oLs a have the approximate characteristics.
Accordingly, 25 the light emitting thyristor Ll and the light emitting
thyristor L2 may use the same light quantity correction data, and thus
possible to reduce the size of a memory for maintaining the light quantity
correction data. [0167]        In the first exemplary embodiment, a maximum
of two light emitting thyristors L may be simultaneously turned on
1 light emitting chip C. However, by making three or more pairs of the
setting thvristor S and the light emitting thyristor t tor each tranmission
thyristor I, three or more TO light emitting thyristors L may be
simultaneously turned on (emit light). [0168]    As described above, in
this exemplary embodiment, since pluralityoflightemit.tinathyrsi-nrsL may
be 



15 simultaneously turned on within the same light emitting chip C,
forexample,itispossibletosuppressthelightemitting
currentbyincreasingthelightemissiontimethatis
allocatedtorespectivelightemittingthyristorsL  instead of reducing the time
that is required for one line in 20 the 4)
mainscanningdirection(X-axisdirectioninFigs.3 or reducing t. e time
required for one main scanning .2.i and   



[0169]    [Second Exemplary Embodiment] In. the second exemplary
emhodimen,the configuration. of 25 the light emitting chip C is different
from that according to  the first exemplary embodiment. Accordingly, the
configuration. of the light emitting chip C, the cohfiguration of the
signal generation circuit 110, and the wire configuratich on the circuit
board 62 are different from those according to a third exemplary.
embodiment. Figs.8A and 8B are diagramsillustrating the configuration of a
light emitting chip C, the configuration of a. signal generation. circuit
110, and the wire configuration on a circuit board 52 according to a second
exemplary embodiment. 



10 Fig. BA shows the configuration of the light emitting chip C, and Fig,
8B shows the configuration of the signal generation circuit 110 of the
light. emittind apparatus 65, and the wire configuration on the circuit
board 62. In this exemplary embodiment, the light emitting chip C is
divided into two 15 light emitting chip groups #a and 4b, f017        In
the light emittind chip C according to the second. exemplary' embodiment of
Fig, 8A, the terminal 4)Wo in Fig, 4A. is replaced by a. terminal (Vgl, and
the terminal 4)We is 20 replaced by a terminal [..Wr. Further, in the
clrouit board 62 accordind to thd second exemplary embodiment of Fig, 8B,
the setting signal generation unit. 150 in Fig. 48 is replaced by a setting
signal ueneration unit 1501, the setting signals Obi to Oo20 are 25
replaced by setting signals 6Wil to 0120, and the setting  signal lines
20501 to 205o/20 are replaced by setting sianal lines 20511 to 205120,
in the same manner, in the circuit board 62 according to the second
exemplary embodiment of Fig. 813, the setting signal generation unit 150e
in Fig. 46 replaced by a setting signal generation unit 150r, the settina
signals +Wel to (We20 are replaced by setting signals Orl to (Wr20, and the
setting signal . lines 205e1 to 205e20 are replaced by setting signal lines
205r1. to 205r20. 10Since other configurations are the same as those
according to the first exemplary embodiment, different confi, ations will
he described, but description of the same configurations will be omitted. 



[0171] 15Fig. 9 is an equivalent circuit diagram illustrating the circuit
configuration of a. light emitt1nc chip C that is a self canning. light
emitting device (SLED) chip according to a second exemplary embodiment The
light emittina chip C according to the second 20 exemplary embodiment
includes transmission thyristors Ti to 2256, setting thyrdstors Si to 5256,
an SLFC-1 including light emitting thyristors Li to 5256, transmission
thyristors 1257 to 1512, setting thyristors 5257 to 6512, and an SLED-r
including light. emitting thyristors to L512. That is, 25 total 512 light
emitting thyrisar s L are divided into left  and right sides.
Further, the number of transmission thyristors T is 512, unlike 2.56
transmission thyx stars T according to the first exemplary
embodiment.Accordinqly, the number of coupl] diodes D is 511. Further, the
start. diode Ds is replaced by a start diode Dsl, and a new start diode Dsr
is added. Further, the light emitting chip C includes two current limiting
resistors R1 and two current limiting resistors R2. [0172] 10Next, the
connection relationship between the respective devices will be described.
ca. hode terminals of the odd-numbered. transmission thyristors TI, T3,
T255 are connected to a first transmission signal line 721, and cathode
terminals of the 15 even-numbered thyrdstors T2, T4, ..., T256 are
connected to a second transmission signal line 731. 



In the same manner, cathode terminals of the odd-numbered transmission
thyristore T257, T259, ..., 1511 are connected to a first transmission
signal line 72r, and cathode 20 terminals of the even--numbered thyristors
T258, T260,T512 are connected to a second transmission signal        The
first transmission signal line 721 and the first transmission signal line
72r are connected to a terminal 1 through respective current limiting
resistors R1- Further, the 25 secondtransmissionsignalline731andthese.con,j
transmission signal. line 73r are connected to a terminal 4)2 through the
respective current limiting resistors RI, [0173] Coupling diodes 01 to 0255
are installed. to be inserted 5/ between the respective hate terminals Gt
of the transmission thirristors Ti to 1256.Further, the c:ouclina diode Di
is connected in a direction in which current flows from the gate terrdnal
Gti of the transmission. thyristor Til to the terminal Gt2 of the
transmission thyristor T2, Other coupling 10 diodes 02 to 3255 are the
same.        Further, the cathode terminal of the start. diode Ds1 is
connected to the gate terminal Gtl, and the anode terminal thereof is
connected to the second transmission signal line 731. 150 



On the other hand, the coupling diodes 0257 to 0511 are installed to be
inserted between the gate terminals Gt of the transmission thylisthrs T257
to T512, Further, the coupling diode 0257 is connected in a direction in
which current flows 20 from the gate terminal 0t258 of the transmission.
thyristor 1253 to the gate terminal 5t257 of the transmission thyristor
175:7, Other coupling diodes D250 to 3511 are the same,        Further, the
cathode terminal of the start diode Dsr is connected to the gate terminal
0t512, and. the anode terminal 95 thereof is connected to the second
transmdssion signa line  73r. [0175]        Cathode terminals of the
setting. thyristors 51 to 526 and cathode terminals or the se nine:
enabling thyristors TEI 5 are connected to a setting signal line 741. The
setting signal line 741 is connected to the terminal (Wl through the
current limiting resistor        Cathode tern-dr:els of the setting
thvristors 3257 to 3512 and cathode terminals of the setting enabling
thyristors TE2 10 are connected to a setting signal line 74r. The setting
signal line 74r is connected to the terminal (Wr through the current
limiting resistor RW2. 10176] Cathode terminals of the light emitting
thyristors 15 L256 and a gate terminal Stri of the tarn-off thyristor mpi
are connected to the turn-on signal line 751. The turn-on signal line 751
is configured to have a '0" shape SO that it connects in order from the
cathode terminal of the light emitting thyristor Li to the cathode terminal
of the light 20 emitting thyristor L256, and then returns to the light
emitting thyristor Li (return line). Accordingly, the resistance value of
the turn-on signal line 751 is reduced_ Further, both end portions of the
"U" shape of the turn-on signal line 751 are connected to the power line 71
through the 



25 respective current limiting. resistors Rh i and 7:12.                the
same manner, cathode terminals of the light em tting thyristors L257 to
L512 and a gate terminal Gtr2 of the turn. ff thyristor TR2 are connected
to the turn-on signal line 75r, The turn-on signal ILine 75r is configured
to have a '7" shape so thac it connects in reverse order from the cathode
terminal of the light emitting thyristor L51.2 to the cathode terminal of
the light emitting. thyristor L257, and then returns to the light. emitting
thyristor L512 (return Accordingly, the resistance value of the turn-on
sign-- 10 line 75r is reduced. Further, both end portions of the 'fl" shape
of the t rr-on signal line 75r are connected to the power line 71 through
the respective current limiting resistors R13 and P14. [0177] 15Further,
the gate terminal GL of the transmission thyristor '1 is connected to the
gate terminal Gs of the setting thyristal S through the connection resistor
Rx, and the gate terminal Gs of the setting thyristor S is connected to the
gate terminal Gi of the light emitting thyristor L. 20 Further, the gate
terminal Gi is connected to the power line 71 through the connection.
resistor P2.        That is, in the light emitting chip C that does not use
this exemplary embodiment, one settingthy'-is tor S and one light emifti
ristor L are connected for one transmission thyrisi           This light
emitting chip C is configure( in the same manner as described according to
the first exemplary emboeice- [0178]        Fig. 10 is a timing chart
illustrating an operation of a light emitting chip C of a Ught emitting
apparatus 65 according to a se o d exemplary embodiment Ca (odd) in the
timing chart of Fig. 7 is replaced by Cal(SLED-1), and Cal e en) is
replaced by Cal (SLED-r) Further,the light 10 emitting chip Chi is the
same. 



in the second exemplary embodiment, the lictht emitting thyristor I of
SLED-1 and the light emitting thyristor L of SLED-r constitute a light
emitting device group, and one light emitting  Lhyr:is L of the light
emitting device group, that 15 is, one lighL emitting thyriistor L of the
SLED-1, and one light emitting thyristor L of the SLED-r form a pair so
that fhP control performed. [0179] In. the light emitting :hip C according
to the second 20 exemplary embodiment, as may be seen from Fig. 9, the
turn-on control of two light emitting t.hyristors L are performed in order
from both ends of the light emitting thy ristors L toward the inside. That
is, the period Ta(1), the urn-on control of the light emitting thyristor Li
and the light emitting  and inperiod Ta r>% , the turn-on control. of the
liqht emitting thyristor L2 and the light emitting thyristor L511 of the
emitting chip Cal is performed. The same operation is performed in other
periods T and in other light emitting chips Chi, Further, the light
emt1:.txnr chio, C 2 to Ca20 that belong to the light emitting chip group
#a and the light emitting chips Chi to Cb20 that belong t.o the light
emitting chip group frti are the same. As described above, even in the
light emitting chip C 1.0 accordingthe second exemplary embodiment, a
maximum of two lightemittingkyristors L may be simultaneously turned on
(emit light) for each Light erit*ing chip C.         Since the operation of
the light emitting apparatus and the light emitting chips Ca and Cb is the
same as that as described. in the first exemplary embodiment, the
explanation thereof will be omitted. [0180]        In this exemplary
embodiment, the turn-on control of the light emitting thyristorsLIs
performed from both end 



20 portions of the light emitting thyrist'r column. By changing the
connection direction of the couoling diodes D and the arrangement of the
start diodes Dsi and Dsr to the center portion of the light em.ittiric
thyristor column, the turr-en control may be performed from the center
portion [0181]           Here, the first exemplary embodiment and the
second exemplary embodiment are compared with cecil. other In the light
emittingC according to the second exemplary embodiment, as illustrated in
Fig9, the first        15SiOfl signal line 72r that is connected E0 the
transmission thyristor I of the SLED-r is wired to cross the pc.-: ion of
SLED-1, and the second transmission signal line that is connected to the
transmission thyristor T of the SLED-1 is wired to cross the portion of
SLFD-r. 10In the same manner, the setting signal lie 74r that is connected
to the setting thyristor S of the SEED-r is wired to cross the portion of
the SLED-1, Further, the turn-on signal line 751 that is connected gate
terminal Gtrl of the tubsthyristor TR1 is 15 wired to crosse portion of the
SLED-r, That is, in the light emittingaccording to the second exemplary
embodiment., non-connected wires are installed in the portion of the SLED-1
or in the portion of the SEED-r. By contrast, in the light emitting chip L
according to 



20 the first exemplary embodiment, as illustrated connected wire is not.
provided, Atcorcin the light emitting chip C. according to the first
exemp:odiment, the number of wires that :ross      the substrate 80 is
reduced by -two and thus the width of the 25 substrate 80 may be narrowed
in comparison to the  emitting chip C spooning to the second exemplary
embodiment. [0182]        Even in the second exemplary embodiment a maximum
of two light emitting thyristors L may he simultaneously turned on for each
light. emitting chip C. However, by making the number of SLED (SLED-1 and
SLED-r) exceed two, three or more light emitting thyristors L may be
simultaneously turned on (emit light) 10183] 10[Third Exemplary Embodiment]
in the third exemplary embodiment,the circuit configuration of the I. ight
emitting chip C that is the self-scanning light emitting device (SLED) chip
is different from that according to the first exemplary embodiment.
Accordingly, 1$ the timinq chart is different. Since other configurations
are the same as those according to the first exemplary embodiment,
different portions will be described, but the description of the same
portions will be off t ed, [0184] 20Fig. 11 is an equivalent circuit
diagram illustrating 



the circuition of a light emitting chip that is a self--scanning light
emitting device (SLED) chip according to a. third exemplary embodiment.
In the light emitting chip C according to the third exemplary embodiment,
instead of the setting thyristors Si, 52,  exemplary embodiment, setting
Schottky diodes SOwl, S0w2, SCw3, m are installed as an example of setting
devices,Further, instead of the setting enabling thyristors TEl and TE2,
Schottky diodes SDel, SDe2, S0e3,are intalled as an example ofling devices.
Here, in the case where the  setting Schottky diodes SDwi,SDw2,80w3,are not
distinguished from one another, they are represented by setting Schottky
diodes SDw. Further, in the case where The 10 enabling Schottky diodes
SCel, 30e2, SCe:-.3" are not distinguished from one another, they are
represented by enabling Schottky diodes SDe. Further, in theemitting chip C
according to the   third exemplary embodiment, the connecc on resistors Fly
and R2 1.5 in the light emitting chip C according to the first exemplary
embodiment are not installed.        Further, in the ight cmi tting chip C
according to the third exemplary embodiment, the setting enabling
thyristors TEl and and the current limiting resistors RE, RW1., an 



20 RW2 in the light emfltinq chip C according to the first exemplary
embodiment are not installed. [0185]        Next, the connection
relationship between the reJpective devices will be described, 25The gate
terminal Gti of the transmission thvristor TI   is connected to the anode
terminal of the enabling Schottky diode SiDel, the anode terminal of the
setting Schottky diode SDwl, and the gate terminal Gil of the light
emitting thyris or Li through the connection. resistor Rx. Further, the
gate terminal Gill of the transmission thyristor Tl is connected to the
anode terminal of the enabling Schottky din( S0e2, the anode terminal of
the setting Schottky diode 501,12, and the gate terminalthe light emitY ng
thyristor L2 through another connection resistor Rx.Other transmission
thyristors T are the same.        That is, if it is assumed that one
enabling Schottky diode SDe, one setting Schottky diode SOw, and one light
emitting. thyristo' L, ch are connected through one connection resistor RX,
form a pair, the gate terminal Gt of one transmission t.hy.ris torT is
connected to an enabling Schottky diode SDe, a setting  Schottky diode Snw,
and a light emitting thyristor L, which form two pairs. [0186] Cathode
terminals of the odd-numbered setting Sch. 20 diodes SDwl, ST3w3,are
connected to the setting signal line 74-1.The seating signal line 74-1 is
connected to the terminal WeCathode terminals of the even-numbered setting 



Schottky diodes SDw2, 51:M4,are connected to the setting      signal line
74-2. The setting signal line 74-2 is connected to 25 the terminal Wo.
[1:1187] Cathode terminals of the enabling Schottky diodes SiDel, SDe2,
5De5,are connected to the enabling signal line 15.     The enabling signal
line 76 is connected to the terminal E. 5[0188]        The enabling
Schottky diode SDe and the setting Schottky diode SOw are diodes using
Schottky junction (barrier), and the value of the forward potential Vs is
relatively smaller than the value of the forward potential Vd of the pn
junction. 10 Here, explanation will be made on the assumption that the
forward potential Vs of the Schottky junction is 0.5V.        In this case,
the enabling Schottky diode SDe and the setting Schottky diode SOw in Figs,
62\ and 65 are famed by installing two Schottky electrodes for Schottky
junction with 15 respect to a p-type third semiconductor layer 83 on a
portion on which an area ill is present instead of an n-type fourth
semiconductor layer 84 and an n-type ohmic electrode 122 in an area 112.
The detailed description thereof will be omitted. The light emitting chip
Cis configured in the same 20 manner as describe above according to the
first exemplary embodiment. (0189]        Here, the operation of the
enabling Schottky diode SDe and the setting Schottky diode SOW will he
described_ 



25As described above according to the first exemplary  embodiment, if the
transmission thyristor T is turned on, the potential of the gate terminal
Gt becomes DV. Hereinafter, a case where the potential of the gate terminal
Gt of the transmission thyristor T is DV will be described- 5[0190] If the
setting signals oWe and SWo are 'S" (OV), the potential of the setting
signal lines 74-1 and 74-2 that are connected to the cathode terminal of
the setting Schottky diode 5.0w becomes "S." (0v). Then, even if the gate
terminal St 10 of the transmission thyristor T is CV, the setting Schottky
diode SEiw is not forward-biased. Accordingly, the potential. of the anode
terminal of the setting Schottky diode SDig is not  affecte_ by the sett'!
In this state, 15 the enabling  signals We and SWo which are "H" (0V). 



e enabling signal SE is "L" (-3.3V),  SE to which the enabling signal SE is
transmitted becomes (-3.3V).Ifthe potential of the gate terminal Gt of the
transmission thyristor T is CV, the enabling Schottky diode
SDefoard-biasedFurther, tpotential of the anode 20 terminal of the enabling
Schottky diode SDe (the gate terminal GI of theemitting thyristor Li
becc-2.8V that is obtained by subtracting the forc,A,...c. potential Vs
(0of the   Schottky junction from(-3.3V). Accordinglythreshold voltage of
the light emitting thyristor L becomes -4,3V. 25 Accordingly, even if the
potential of the tur----on signal lines  75-1 and 75-2 becomes the cower
potentialT(-33V)), the light emitting thyristor 2 is not turned on. -191]
On the other hand, if the enabling signal (i)E is "H" (0V), the enabling
Schottky diode SDe is not forward-biased when the gate terminal Gt of the
transmission thyristor T is ' Accordingly, the potential ofgate terminal Cl
of 



light emitting thyristor 2 is not affected by the enabling signal 0 that is
"H" (0V), and becomes the potential of the 10 gate terminal Gt of the
transmission thyr        sna is, if the potential of the gate terminal Gt
of the transmission thyr at- t. T is DV, the hreshold voltage of the light
emitttnrist r L becomes -1.5V in a state where the potential of the gate
terminal. 01 is CAT.ly if the 15 potential of the turn-on signal lines 75-1
and 75-2 becomes the power potential ."-W) the light emitting thylistor L
is turned on. [0192] Further, if the setting signal. 0 (setting signals We
20 and GWo) are L (-3.3V), the potential of thesignal lines 74-1 and 74-2
that are connected to the cathode terminal of the setting Schottky diode
SOw becomes "I," (-3.3V). Ti when the gate terminal Gt of themission
thyristor T is CV,the setting Schottky diode :30w is forward-h 25
Accord:inpotential of the anode terminal of the  setting Schottky diode Sow
(the gate terminal Gi of the light 



emitting thyristorbecomes -2.8V.Accordingly, the thre.snola voltage of the
light emitting thyristor L becomes -        This state is the same even if
the enabling signal either "H" (DV) or "L" (-3_737). f01931        At this
time, as illustrated in Fig. 11, since the enabling Schottky diode SDe and
the setting Schottky diode Sow 10 are symmetrically installed with respect
to the gate terminal Et, their roles may be exchanged with each other. Than
is, the enabling signal SE and the setting signals SW (setting signals We
and So) may be replaced by each other. [0194] 15As described above, when
the enabling signal SE and the sett. ng signals (W (setting signals Se and
Oks) are all "H" (W), thelight:, emitting thyri tor L is turned on (emits
light). At this time, if at least one side of the enabling signal )11] and
the setting signals $W (setting signals We and 20 (.Wo) is "L" -3.3V), the
light emitting thyristar L is not tuned on        As described above, the
enablinc, Schottkv diode SDe operates in thi. same manner as the setting
enabling thyristors TEl and TE2 the light emitting chip C according to the
25 first exemplary embodiment. At this time, the setting Schotti  diode ne
operates in the same manner as the setting thyristor in the ti;emittini
chip C according to the first exemplary ambodiment. 



However, the enabling signal 0 and the setting signals criJ (setting
signals Ob and c!JNo) according to the third exemplary embodiment have the
relai-lonship between "H" (0V) and "L" (-3.3V), which is reverse to that
according to the first exemplary embodiment. [0195] 10Fig. 12 is a timing
chart illustrating an operation of the light emitting chip C of the light
emitting. apparatus 65 according to the third exemplary embodiment.
As described above, the enabling signals rEa and orb and the setting
signals (Wel and (Wol have the reversed 15 relationship between "H" (0V)
and "I," (-3,3V).        Accordingly, although the detailed description
will be omitted, the light emitting chip C according to the second.
exemplary emidcxiiiment operates in the same manner as the-light er(d.tting
chip C according to the first exemplary embodiment. 20  That. is, in the
third exemplary embodiment/ an even numbered light emitting thyris tor L
and an odd-numbered light emitting thyristor L form a light emitting device
group, and each emitting thyristor L of the light emitting device. group,
that is, one odd-nuMbered light emitting thyristox L  controlled to he
turned on as a pair. [019        In the light emitting chip C according to
the third exemplary embodiment, the setting enabling thyri tors TEl and TE2
and the connection resistors Ry and Ps, which are installed in the light
emit. 'nq ;hip C according to the first exemplary embodiment, are not
installed, and thus the i e of the substrate 80 of the light emitting chip
C is reduced. [0197] 10Even in the third exemplary embodiment, a maximum of
two Light emitti nn thyristors L may be simultaneously turned on for each
light emitting chip C, However, by providing three or more pairs of the
setting Schottky diode SDwr the enabling Schottky diode SDe, and the light
emitt thyristor L, which 15 are connected for each transmission thyristor
T, three or more lidht emitting thyristors L may be simultaneousturned on 



ht). [0198] [Fourth Exemplary Embodiment]
20Inafou.rtn.exemplaryembodiment,thecircuit configuration of the light
emitting chip C is different from that according to the third exemplary
embodiment. Accordingly, the configuranion of the light emitting C, the
configuration of the signal generation circuit 110, 25 and the wire
configuration on the circuit board 62 are   different from those according
to the third exemplary embodiment. Figs.13A and 136 are diagrams
illustrating the confiqu ation of a light emitting chip C, the
configuration of a s.ignal generation oircuxt 110, and the wire
configuration on circuit board 62 accordingthe fourth exemplary
embodiment.Fig. 13A shows the configuration of the light emitting chip C,
and Fig. 138 shows the configuration of the signal generation circuit 110
of the light emitting apparatus 



10 65, and the wire configuration on the circuit. board 62.In this
exemplary embodimentthe light emitting chip C is divided into two light
emitting chip groups #a and OD. [0199] In the light emitting chip C
according to the fourth 15 oxempLary embodiment of Fig. 13A, the terminal
010 of the light emitting chro C according to the first exemplary
embodiment as illustrated in is replaced by a terminal 141, the terminal.
owe is replaced by a terminal gWr, and the terminal 0 is re.placed by a
terminal 41. 20Further, in the fourth exemplary embodiment of Fig. 1313,
the setting signal generation unit 150o according to the first exemplary
embodiment as illustrated in Fig. 46 is replaced by a setting signal
generation unit 1501, the setting sign. ' to 40020 are replaced by setting
signals 4sWil to $W120, 25 and the setting sicna lines 20501 to 205o20 are
replaced by  setting signal lines 20511 to 205120. Further, the turn-off
signal generation unit 140a is replaced by a turn-on signal generation unit
180a and the turn-off signal 0:a is replaced by a turn-on signal Sla.
In the same manner, in the circuit board 62 according to the fourth
exemplary embodiment of Fig. 1313, the settin signal generation unit 150e
according to the first exemplar embodiment as illustrated in Fig. 413 is
replaced by a setting signal generation unit 150r the setting signals oWel
to 0e20 10 are replaced by setting signals Orl to 4)Wr20, and the setting
signal lines 205e1 to 205e20 are replaced by setng signal lines 205 905r20,
Further, the turn-off signal generation unit 140b is replaced by a turn-on
signal generation unit 180b, and the turn-off signal 40b is replaced by a
turn-on signal 15rib. Here, in the case where the turn-on signals dila and 



are not distinguished from each other, they are represented as turn-on
signals (1)1.          signal in the same manner as the turn-off s.ignal 0
according 25 to he first and second exemplary embodiments.  00;        Fig.
14 IS an equivalentcircuit: diagram illustrating the circuit configuration
of a light emitting chip C according to the fourth exemplary embodiment.
The light emitting chip C accordingfourth exemplary embodiment includes
transmission thyristp s Ti to T256, en, u Schottky diodes SDel to SDe256,
seuting Schottky diodes SDwi to SiDw256, an SLED-1 incl:uding light
emitting thyristors Li to L256, transmission thyristors T257 10 to T512,
enabling Schottky diodes SDe257 to S0e512, setting Schottky diodes S0w257
to 50w512 and an SLED-r including light emitting thyristor- L257 to L512.
That is, total 512 - light emitting tn, istors L are divided into left and
right sides, 15[0201]        In the light emitting chipCaccordinc to the
third exemplary embodiment, if it is assumed that one enabling Schottky
diode SDw, one settng Schottky diode SDw, and one light emitting thyri-t.or
L form a pair, one transmission 20 thyristor : is connectedhe enabling
Schottky diode the set cing Schottky diode SOw, and the iiciht emitt thyor
L, which form two 



By contrast, in the light emitting chip C according. fouItn, exemplary
embodiment, one transmission thyristor T 25 7H connected to the enabling
Schottky diode SDe, the setting  Schottky diode SDw, and the light emitting
thyristor L, which form one pair. This configuration is the same as that
according to the second exemplary embodiment. Accordingly,the fourth
exemplary embodiment, in  same manner as the second exemplary embodiment,
the turn-on control of two 1 emitting thyristors L is performed in order
from both ends of the light emit".i d thyritor L toward the inside. [0202]
10Further, in the light emitting chip C according to the fourth exemplary
embodiment, as illustrated in Fig. 14, the gate terminal Gt of the
transmission thyrisior T is connected to the power line 71 through the
connection  re i o Further,cathode terminals of the light emitting 15
thyristors Li to L256 of the SLED-1 are connected to the turn on signal
line 75-1, and the turn-on signal line 75-1 is connectedterminal ci through
the current limiting resistor Ril.In the same manner, cathode te trials  of
the Ii aemitting thyristors L257 to L512 of the SLED-r are 20 connected to
the turn-on signal line 75-2, and the turn-on signal line2 is connected to
the terminal cbl through the currentresistor R12. 



At this time, the light emitting chip C according to the fourth e'ceriplary
embodiment is not provided with the turn-off 25 thyristors TR1 and 1R2 and
the current limiting resistors RR1,  RR2, R13, and R14 in the light
emitting chipaccorcing the third exemplary embodiment as illustrated Even
this liohtittis co1 in the same manner as described accordinothe first
exemplary embodiment. [0203) In the light emitting chip C according to the
fourth. exemplary embodiment, the gate terminal Gt is connectedthe
power line 71 through the connection resistor Rz. Accordingly, /0 when the
transmission thyristor p having the number n is in an on state, the
potential of the gate terminal Ct is set to the power potential Vga ("L"
(-3.3V)) except for the gate terminal 



, the gate terminal. Gt1 of the transmission thyristor      and the gate
terminalthe transmission thvrist,o 15 and thus the light emitting chip C
operates more. stably. [0204]         Fig. 15 is a timing chart
illustratinc3 an operation of light emitting chipa light emitting apparatus
65 according to a fourth exemplary embodiment, 20In the timing chart of
Fig. 15, in comparison to the timing chart illustrating the operation of
the light emitting chip C sccor-incj to the third exemplary embodiment as
illustrated in Fia 12, the turn-off signal Oa is replaced by a turn-on
signal ;bla the turn-off signal (Rb is replaced by 9 25 turn-on signal lb,
and, the light emitting chip Ca (odd) is  replaced by a flghtFurther, chip
Cbi(odd) is replaemittinb 



chip C111 (SLED-1), the light emittinglip Ca (even) is replaced 1and
theemiCbl(even) replacelight emittinq chip Cb SLED-r),        In the fourth
exemplary embodiment, the light ;miffing thyristor L of SLED-1 and the
light emitting thyristor L of SLED-r constitute a light emitting device
group, and one light emitting thy istor L of the light emitting device
group, that I0one light emitting thy_istor L 0 the SLED-1, and one light
emit .ng thyristor L of the 5LEuform a pairthat , the turn-on control
thereof is performed. [0205]             The setting signals uwli and
ci)Wrl in the timing chart of 15 Fiq 15 are equal to the set.ting signals
43'401 and (Mel in the nq chart according to the third exemplary
embodiment. of p 12.        On the other hand, the turn-oh signals Oa and
rib in the timing chain of Fig. 15 have the relationship between "WI 20 and
"L" (-3.37) that is reverse to that of the turn-off signals Oa and Ob in
the timing chart according to the third exemplary embodiment of Fig. 12.In
the fourth exempla embodiment and the third exemplary embodiment, the
potentials of the turn-on signal lines 75-1 and "75-2 are equ.al to eacn
other. 



That is, if the turn-on signal Oa is shifted from "H" (0V) to "L" (-3,3V)
at time c, the potential of the turn-on si nal line 75-1 is shifted from
(CV) to "T." (-3.31'). This corresponds to the same state as that in which
the turn-on signal line 75-1 hecor (-I 3V) at. time c in Fia. 12 according
to the third exemplary embodiment. In this case, the potentials of the
turn--on signal line 75-1 between time a and time c are different from each
other, but this does not affect the operation of the light emitting chip C.
10Further, if the turn-on signal "a is shifted from "L"  (-_,3,) to "H"
(CV) at time o, and the turn-on signal line 751. is shifted from "L"
(-3.3V) to "H." COV), the de terminal and the cathode terminal of the
on-state light emitting tnyristor Li become "H" (CV), and the light
emitting thyristor 15 Li is turned off. This corresponds to the case where
ar time o of Fig, according to the third exempt- y embodimthe :urn-off
signal epRa is shifted from "H" (0V) to Vc.and the turn-on. signal line
75-1 is shifted from "E" (-3to "H" 20(OV)        Accordingly, the light.
emitting apparatus 65 and the Light emitting chip C according to the fourth
exemplary embod.nent operates in the same manner as the light emit
apparatus 65 and the light emitting chip C according to the 25 third
exemplary embodiment.           That is, in one light emnting chip C, two
light emitting thyristors L are simultaneously turned on (emit light). 



[0206]        Even in the fourth exemplary embodiment, a maximum of two
light emitting thyristors L may be simultaneously turned on for each light
emitting chip C. However, by the number of SLED exceed two, three or more
light emitting thyristors L may be simultaneously fu light). /0[0207]
[Fifth Exemplary Embodiment] InafiLchexemplaryembodiment,thecir Ai.
configuration of the light emitting. chip C is different from that
according to the fourth exemplary embodiment, 15Accordingly, the
configuration. or theemitting chip C, the configuration of the signal
generation circuit 110, and the wire configuration on circuit board 62 are
di ferent from those according to the third exemplary embodiment 20Fig16A
and 166 are diagrams illustrating the configuration of a light emitting
chip C, tne configuration a signal generation circuit 110, and the wire
configuration on a circuit board 62 according to the fifth exemplary
embodiment.       16A shows the corificurat ion of the light emitting chip
C, and Fig. 16E shows the configuration of the signal generation  LiD of
heli.ght eina.ttcng apparatusand the confiu.ration on the circuit board 62.
Even in this exemplary embodimentLheiiqht emt.1-5 two 



41,chiplja a [0208]        In the light emitting -chip C according to the
fifth exemplar:y embodiment of Fig. sEA, the terminal NiO of hhe light
emitting chip C according to the fourth exemplary embodiment as illustrated
in Fig, I3A is replaced by a. 10 terminal 0E1, the terminal is replaced by
a terminal Or, and the terminal W is replaced by a terminal E.
Further, in the fifth exemplar: embodiment of Fig. 16B, the sesignal
generation unit 1500 according is 15 replaced by an enabling signal
generation unit 17 the set.tina sirnsls 5Wo1 to 5Wo20 are replaced by
enabling. signals 011 to .120, and the setting signal lines 205o1 to 205o20
are replaced by enabling signal lines 20311 to 203120. Further, the
enabling signal generation unit 130a is replaced by 20 setting signal
generation unit 150a, and the enabling signal oEa is replaced by a setting
signal 0Wa. In the same manner, in the fifth exempiary embodiment of Fig.
16B, the setting signal generation unit 150e according the fourth exemplary
embodiment as illustrated in Fig. 13B is 25 replaced byenasignal gene tion
unit 130r, the -  (kEri to 41Er20, and the settira7 lines 205e1 to 205e20 



are replaced bsiana lines 203r1. to 203r20, Further,       enabling signal
generation unit 130b is replaced, by a setting signal generation unit 1S0b,
and the enab.mng sia.n.aJ. ;'4 b is remlacad by 3. [0209]           Fig. 17
is an equivaient circuit diagram illustrating the circuit configuration or
a light emitting chip C according 10 to the fit:tir exemplary embodiment,
in the light emitting chip C according to the fifth exemplary embodiment,
the cathode terminal of the setting Schottky diode SDw is connected to the
setting signal line 74. The setting signal line 74 is connected to the
terminal On 15 the other hand, the cathode terminals of the enabling
Schottkv diodes ODdl to SDe128 of the SLED-1 are connected to the enabling
signal line 761. The enabling signal line 761 is connected to the terminal
01 In the same manner, the cathode terminals of the enabling Schottky
diodes SDe129 to SDe512 of 20 the SLED--r are connected to the enabling
signal line 76r. The enabling signal line 76r is connected to the terminal
(Er,        This light emitting  chipconfigured in the --me manner as
described in the first exemplary embodiment, LU210j 25rig. 18 is a timing
caa rtiJlustr, ing an opetaiion of a  light emitting chipaccording tofifth
exbmpla ; embodiment, 



In the timing chart, of FIg. 18, in comparison to the timing chart
according to the fourth exemplary embodiment as illustrated in Fig. 15, the
enabling signal +Ea is replaced by a settinci signal +Way the enabling
signal eEb is replaced by a setting signal eWby the setting signal +Wll is
replaced by an enabling signal Ell, and the setting signal 0Wri is replaced
2-2Y an enabling signal. +Erl. 10Thats, in the fifth exemplary embodiment,
the functions of the enabling signal and the setting signal +W according to
the fourth exemplary embodiment are performed in a reverse order. This is
because, as described above in the third exemplary embodiment in the ease
of using the enabling 15 Schottky diode SDe and the setting Schottky diode
SDw, the enabling signal E and the setting signal +W may be replaced
each other. Furt. Fig. 17, the enabling. Schottky diode SDe and the setting
Schottky diode SOw are arranged in symmetric positions with respect to the
gate terminal Gt. to 20 operate in the same manner. Accordinuly, in the
fifth. exemplary embodiment description of the detailed operation will be
oral. Ev'en in the ii fth e.xempl. a rv E.Hrlnea max 1'1 M. 0f 25 1 i.ght
emitting thyri stors 0 are simultaneously turned on for  each light
emitting chip CHowever, even in the fifth. exemplary embodiment, a maximum
of two light emitting thyristors L are srmu.i.taneousiy turned on (emit
light) for each light emitting C. However, by making the number of SLED
exceed. two, three or more light emitting thyristocE L may be
simultaneously turned on (emit light) [0212]        As described above
according to the first exemplary embodiment, in the first exemplary
embodiment to the fifth 10 ezmplary embodiment, the wording "simultaneous
turn-on" includes not only satate where the turn-on starts at the same time
but also a case where turn-on periods partially overlap each other. For
example, by shifting the turn-on start time according to the difference in
light emission amount of the respective light emitting tnyrist.ors L, the
liciht emission time may be controlled to suppress the difference in light
emission amount of the respective light emitting thyristors [0213] 



In the first exemplary embodiment to the fifth exemplary 20 embodimethe
power potential Vga may beto a value that isdifferentfrom "L"ofthefirst
transmission signals 4$1, thesecondtransmission.signal2,
enabignaisEaandrEb),or theenabling thesetting signals signals 0  (setting
signals Ob and 4ffe). {0214]  



In the first exemplary embodiment to the fifth exemplary embodiment, the
transmission thyristor T operates in two phases of the first transmission
signal 41 and the second transmission signal 2However, the transrH ssion
thvrisrn may operate through transmission of three-phase transmission
signal for every three transmission thyristors. In the same manner, the
transmission thyristor T may operate through transmission of four or more
phase transmission signal. in the first exemplary embodiment to the fifth
10 exemplary embodime the first ansmission signal 431 and the second
transmission signal 42 are divided for each group. However, they may be
supplied in common to the respective groups through wires common to the
respective groups without dividing the first transmission signal 0 and the
second 15 transmission sigas2 for each. group.        Further, in the first
exemplary embodiment to the fifth exemplary embodiment, resistors or
coupling diodes D are used_ However, it is sufficient. if the
electriitsaunit in which potential change of one terminal side causes the
20 potential change of the other terminal side. [0215]        Purther, in
the first exemplary embodiment to the fifth exemplary embodiment, the
number of light emitting chips 0. that constitute the light emitting chip
group is set to be equal to the number of light emitting chips C that
constitute  the light emitting chip soHowever, they maydifferent m each
other. Further, althouoh the light emitting chips C that
constituteemittingset belong different light end groups resoective.ly they
may include the light emitting chips C that belong to the same ight
emitci.rgchio group. [0216] 



Further, in the first exemplary embodiment to the fifth exempla/N,
embodiment, it is described that the anode terminals of the thyrist (the
light emitting. thyristor L, the transmission thyristor T, the setting
thyristor S, the setting enabling thy tors TEl and TE2, and the turn-off
thyristors TR1 and 2R2) are common on the substrate 80 (anode common).
However, even in the cathode common in which the cathode 15 terminals are
common on the substrate 80, they may be used by changing the polarity of
the circuit_ The foregoingption of the exemplay embodiment the presentT.,
invention has been providedhe pu.., of illustration and descr otion. It is
not intended to 20 exhaustive or to limit the invention to thetor-ms'Fe
tor-ms disclosed. Obviously, many modifications and various will be appeo t
hrAe, lied in the art, The emedime were ch-s-?.n and described in order to
best explain the prinb 25 theenabling on )y enskilled in the art to
understand the   '4uventio1 for various embodiments and with the various
modifications as are suited to the particular use contemplated.  It is
intended that. the scope of the invention be defined by the following
claims and thefl equivalents. [Description of Reference Numerals and [0217]



1: image forming apparatus 10: image forming process unit ll:.imaqe forming
unit photoconductor drum 14.:: print head 30 image output control unit 40:
image processing unit 62 circuit board 63: light source unit rod lens array
bO:emit: tina apaaratu 110: signal generatiuit 20120 (120a, 120b):
transmission signal generation unit 130 (130a, 130b): enabling signal
generation unit 140 (140a, 140b): tunoff signal generation unit 150 (150o,
150e, Ga, 150b): setting signal generation 25160: reference potential
supply unit 



170: power potential supply unit 100 (180a, 180b): turn-on signal
generation uni (sbia,n signal )2 (Oa, O2b): second transmission signal 5tE
(Ea, Eb, $E1,enabling ignal ()Wol to Ofo20, (j)Wel to Oe20, (011 to W120?
Oir20, cbWa, 41)11b): setting signal (cRa, oRb): turn-off signal +1
((4)1a,turn-on signal C (Cal to Ca20, Chi to C20):ght emittih,4 c ip L:
light emitting t.-tor T: transmission thyristor S: setting. thyristor TE1,
TE2: setting enabling thyristor TE1, TR2: turn-off thyristor D: coupling
diode           Rz: connection resistor SDw: setting_ Schottky di
SDe: enabling Schottky diode 



20power c-oten tial Vsub: reference potential  WHAT IS CLAIMED IS: 1.A
light emitting apparatus comprising:        a plurality of light emitting
chips that each. have a plurality of light emitting devices and are divided
into a plurality of groups, the light emitting devices in each of the light
emitting chips being divided into a plurality of device groups;
first wire that transmits in common a transmission signal to the light
emitting chips in order to successively 10 set- . the light emitting
devices in each of the light emitting chips as subjects of turn-on or
non-tn control; a second wire that transmits in common a first selection
signal to a given chip group of the light emitting chips in order to select
the given chip group as a subject. of the turn- 15 on control in a period
in which the light emithing devices in eachlight emitting chips are set as
the subjects of the turn-on or non-on control based on the transmission
signal; 



a third wire that transmits in common a second selection 20 signal to a set
of the device groups in order to select the set of the device groups as a
subject of the turn-on control in the period in which the light emitting
devices in each of the light emitting chips are set as the subjects of the
turn- on or non-turn-on control based on the transmission signal, 25 the
set of the device g. .ps including a first device grocp of   the light
emitting devices in the light emitting chips belonging to one of the chip
groups and a second device group of the light emitting devices in the light
emitting chips belonging to the others of the chip ous; and        a fourth
wire that transmits a turn-on control signal to each of the chip groups LA
order to control power supply for turning on the light emitting devices in
the period in which the light emitting devices in each of the light
emitting chips are set as the subjects of the turn-cm or non- urn-on
control based on the scion signal, The light emitting apcaratub according
to claim 1, wherein each light emitting chip of the plurality of Ii
emitting chipsc[uaas: 15a. pluralitytransmission devicessetting the
respective ight emitting devices as the subjects of control based on the
transmission signal; and           a plurality of setting devices selecting
the respective light emitting chips as the subject of turn-on based on the
20 first selecrion signal, 



wherein each light emitting device of the plurality of light emitting
devices is provided to correspond to each setting device of the plurality
of setting devices, a. plurality 25 the light em.  combinations of the
setting devaces and devices that correspond to the settina -  devices are
provided to correspond to the respect t ansmicsion devices of the plurality
of transmission Javices, and each of the device groups is
selectedconfigured for the transmission device from the plurality JL
combinations of the se.tcing devices provided on the respective
transmission devices of the plurality of transmission devices and the light
emitting devices that correspond. to the settina devices. 103.The light
emitting apparatus according to claim wherein each of the light emitting
clips further inciuUes an enabling device that is in parallel to the
setting device for each of the device groups. 154.A print head comprising;
an exposure unit that includes the light, emitting apparatus according to
claim 1; and         an optical unit that prbvides light irradiated from t
Lposure unit onto the image carrier to form an electrostatic 20 laten image
on the image cc rrier 



5An image forman apparatus comprising: an imagecarrier; achargirg unit that
charges the image carrier; 25an exposure unit that includes the light
emitting  koCOrdiflQ 10 claim I,        an optical unit that provides light
irradiated from the exposure unit onto the image carrier;           a
developing unit that develops the electrostatic latent. 5 image formed on
the image carrier; and        a transfer unit that transfers an image
developed on the: image carrier onto a transfer body. 




