LI GHT EM TTI NG APPARATUS, PRI NT HEAD AND | MAGE FORM NG APPARATUS
BACKGROUNDI Technical Field The present invention rel ates
emtt apparatus, a. print head, and an inage form ng apparatus,

2. Rel ated Art [0002] In an el ectrographic inmage form ng apparatu
inter, a copy naciine, a facsimle, or the like, |nage_forn!ng_

by obtaining an electrostatic latent 15 image through irradiatio
i nformation onto a photoconductor that is uniformy charged usin

mat i on onto a phot o at i s uniformy charge
of toner t oot REer e FoRCTAPEARARLRT PRINE. kEpu ol A AORUEH

el ectrostatic |atent inage onto aAPPARATUS

BACKGROUND
9 1. Technical Field
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The present invention relates to a 1light emitting

apparatus, a print head, and an image forming apparatus.

10 2. Related Art
[0002]
In an electrographic image forming apparatus. such

printer, a copy machine, a facsimile, or the like,

as a

image

forming is performed by obtaining an electrostatic latent

15 image through irradiation of image information on

to a

photoconductor that is uniformly charged using optical

recording unit, visualizing the electrostatic latent

image

through addition of toner to the electrostatic latent image,

transferring 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

25 diodes (LEDs) in a main scanning direction as light emitting
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20 recording paper. As such optical recording unit, in addition to an
optical scanning systemthat performs exposure by scanning laser light in a
mai n scanning direction using a |aser, a recording apparatus using an LED
print head (LPH) that is provided by arranging a plurality of Iight.
emtting 9,5 diodes (LEDs) in a main scanning direction as light emtting
devices has recently been adopted in response to demand for mniaturization
of the apparatus. 003] JP- A-2010- 111085 di scl oses a construction for

reduci ngeyidhes nHHQerrégen‘@léﬁsbg\éﬂ ha%g%at J}rlpggtelgﬁél;);s)gc%m BShadholt

emtting device chip that does not overlap eriods Of respective

li ght ] Iiggi- Vi .C ' e sane chip. SUMVARY OF THE | NVENTI ON 10[ 00051
An obj grgﬁ![ﬁlo t lgzeapﬂrlecgrgn fr]iJgnl—!\)eenaiplpoanr‘—j‘:%su%)'o simul taneously turn on a plurailly

of Iight enit?i%% devices while reducing the nunber of wires in a recording
appar at us by[ § UCPN that uses a plurality of self-scanning ht emtting ctev

LED) 15chi ps, [0006
cc (S ) JP—%—20E0—191085 discloses a construction for reducing

5 the number of wires with respect to a self-scanning light
emitting device chip that does not overlap lighting periods of

respective light emitting devices in the same chip.

SUMMARY OF THE INVENTION
10 (0005]

An object of the present invention is to simultaneously
turn on a plurality of light emitting devices while reducing
the number of wires in a recording apparatus by an LPH that
uses a plurality of self-scanning light emitting device (SLED)

15 chips.
[0006]
(1] According to an aspect of the invention, a light
emitting apparatus includes a plurality of 1light emitting
chips, a first wire, a second wire, a third wire, and a fourth
20 wire. The plurality of light emitting chips each have a
plurality of light emitting devices and are divided into a
plurality of chip groups, the light emitting devices in each
of the light emitting chips being divided into a plurality of
device groups. The first wire transmits in common a

25 transmission signal to the light emitting chips in order to
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[ 1] According to an aspect of the invention, a light emtting apparatus
includes a. plurality of light emtting chips, a first wire, a second wre,
athird wire, and a fourth 20 wire_The pluralitylight emtting chips each
have a plurality ility of light emtting devices and are divided into a
1ty of chip groups, the light emtting devices in each 0 the |ight
emtting chips being divided into a pinra ity of device groups. The first
win, transmts in compbn a successively set the light emtting devices in
subj ects of turn-opn or non-turn-on

each of ight. em tting chi,ps.as

controls.&é;cﬁ%éss%é%]% Wre %%n&ﬁigpz’ i FUCOR ASiCSE skte&ddn Sfghde to a
gi ven chi group of the |ight emtting chips in ) order to select the given
chip gﬁo&?} s SRS BEct CBFPE hé S uPRPORCEBNtG Tl tANaOPer?Bd Nom Whirah othe

light emtting devices in each of light emtting chips are set as the

subj ect® i the flliensSercd Wemst transmidentinolcobaser aor ittfse tsedrsmiissi on
signal.. The third wire transmts in common - second selection 10 signal to
a set ofigrwe devi ee groupschhpordenpt mSeteet ltihdtseimiaft ihe devbee igr oups
as a subject. of the turn-on control in the n nod in which the Iight

em bti mgddevitesdIrecacthofgihen | tight epbtipi A9 shkpsjare set tas then-

subj ects of the turn-on or nonetuxn-on control based on the transm ssion

si gnal onlx:dherseti®fat perdemi ge gﬂﬁHﬁﬁ1hﬂ§|Pg§§tae$if§%nldagbﬁgegrQHp of
the light emtting devices in the light emttinu chips e?ongl ng to one of

the -hicp gr oups+and 1a sgcond; device . graup t light_,emttin evices in
the light emtting chiggls bégﬁ%ﬁgjfllrl] f:g&g%e aotehe%](gto:‘agt htélechlé%bbg%g s’ The

fourth, wr transmt,' a turn-on_control signal to_each of the chip
gr oupst}Nr? gtr er Clg:ﬂ(?)l égntnroo aﬁﬁ%\l}t}er nsu%%rf%/r?grb?ﬁg i 18 o' hEPRGAL S8APEL i ng
deviceg.in _the @ﬁri g%l n which the |light emtting devices in each of the

light em’tfing ¢Rps ard §Vé‘(reastrtaﬁ"é5‘%3&bﬁ ect sSCHMY e t BRROBA 6B LR6AIPUr n- en

cop&rol .baSﬁd on the transni ssion signal.
signal to a set of the devicé 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.
15 The set of the device groups includes a first device group of
the 1light emitting devices in the 1light emitting chips
belonging to one of the chip groups and a second device group
of the light emitting devices in the 1light emitting chips
belonging to the others of the chip groups. The fourth wire
20 transmits 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-on control based on the

25 transmission signal.



[2]In the light emttini apparatus of [1], each light emtting chip of the
plurality of light emtting chips includes a plurality of transm ssion
devices and a plurality o of settina devices. The plurality of transm ssion
devi ces set the respective light emtting devices as the subjects of
control based on the transm ssion signal. The plurality of setting devices
sel ect the respective lidht emtting chips as the subject of turn-on based
on the first selection signal, 10 Each light emtting device of the
plurality of light emtting devices is provided to correspond to each
setting device of the plurality of setting devices, A plurality of

conbi natj ons - set.t i ng ices and the |ight emttjng devices that
corresp%%@ to hgﬁgétﬁﬁﬁdeegﬁ%gglg e %P%%F%éﬁgtoogortttpoﬁﬁ“¥5 ﬁ&gﬁﬁe
respec%;v.igransnission gevgﬁes 0 thf,EIuraIit .of transm ssion devices.
Each ofShe  d&i c& §r oups i 5'Sel BCHEaLAhd cBAfi JdPBE f 6MithenEr afS/PSsi on
device fromthe plurality of conbinations of the setting devices provided
on t he FESPEERT ve Prafshiissi ot devreeslefiehe dgivicalS 130@f 220 uransdmyssi on
devices and the light emtting devices that correspond to the setting
devPce®f [Stthinhed¢vghes eni Thé nglapphiay usfof rh@fppieachnofietvhiees setl i ght
emtting chips further includes an enabling device that 25 is in parallel
to t he.thset tiemgpedevivee flagheéachmottihg déwvteesgraspsshe | AcROreditiu be
anocne.r aspect of the. invention, a print head includes an exposure

uni t| vicdntimal udesetiherd i ght emallsiigsapparsidisa of [ Theangh @ps opty cale unit

that provides light i.rradi ted fronthe exposure unit onto the inage
Carrie%e&@ﬂﬂ@*ﬂéﬁ&éﬂ§céé9§&@ttﬁel%%%%%c&q%%eI%bﬁﬁ“%ﬁf@@fn&a&ﬁkﬁé’as
the subject of turn-on based on the first selection signal.
10 Each light emitting device of the plurality of light emitting
devices 1is 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. Bach 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 1light emitting devices that

correspond to the setting devices.

[3] In the 1light emitting apparatus of [2], each of the
light emitting chips further includes an enabling device that

256 1s in parallel to the setting device for each of the device



According to another aspect of the invention, an inage 10 form ng apparatus
i ncludes an inmage carrier, a charging unit that ca rues the inage carrier,
an exposure unit that. includes the light emtting apparatus of [1], an
optical unit that provides light irradiated fromthe exposure unit onto the
i mage carrier, a developing unit that develops the 15 electrostatic |atent
image formed on the image carrier, and a transfer unit that transfers an

i mge devel oped on the inmage carrier onto a transfer body. [0007 1 20Wth

t he coqigéug tion of [1], a plurality of light emtting devices nmay he

si mul taneously turned on within the sanme light emtting chip while the
nunmber of is reduced in conparison to a case where ight emtting chips are
not divided into groups and sets. Wth the configuration ofelectric power
for wing transfer devices that set the respecthe light emtting

devi ced s s&%cé’& NG tur ANGRNGE 1 79RO Gdntlet SRVEGRt canmi t2 i Rgidvi oes
maw be reduced conparison to a case where th? -resent construction. is not
Wth tﬁ@%ﬁnﬁ%%ﬁh&ggﬁn1iﬁ [Bfroses t unmion thatrolnoludasuntekecfiedhki ght
emtting chip is possible in conpari son case where the present construction
i s hot epricviided. apparatus Wit h[ 1 heacdnfdrguoatioal ofunfi4] , tleatpr ppbvhead nmay
he 10 small-sized in conparison to a case where the presenf construction is
not pravght irraWitdtdche confilguratpeonod 5]+ @nwrm@riﬁaﬁbl vasi-zed image
form ng apparatus nmay be provided in conparison to a case ere the present
constr et ifefm SNNR cpOVWs#edic latent image on the image carrier.

[5] According to another aspect of the invention, an image
10 forming apparatus includes an image carrier, a charging unit
that charges the image carrier, an exposure unit that includes
the 1light emitting apparatus of [1], an optical unit that
provides 1light 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]

20 With the configuration of [1], a plurality of 1light
emitting devices may be simultaneously turned on within the
same light emitting chip while the number of wires is reduced
in comparison to a case where light emitting chips are not
divided into groups and sets.

25 With the configuration of [2], electric power for

-5-



BRI EF DESCRI PTI ON OR ThE DRAW NGS Exenpl ary enbodi nents of the

invention will be described in detail based on the follow ng figures,
where7 n: [0008] Fig. 1 is a diagram illustrating an exanple of the
whol e construction of an inage form ng apparatus to which a first exenplary
enbodi nment i- applied Fig. nis a cross--sectional view

illustrating the construction of a print head; according to a first
exenpl ary enbodi nent; Figs, 4A and49are diagransillustratind the configer

i on of dafilvih{g{ em L4488 £Nl Be vt REsCORELQUr aldon of, a §%9§8&9@@ef%§igﬁg first

circuit, and the wire configuration on a circuit boar ccording
exenpl . ernhodi t Fig. 5 ks _an equivalent circuit diagra
i |l ust %;niéit%m&ge&%ﬁcceusl tascosn]f]?b%(?% i%#] of R g?gﬁf Qﬁflt_gflﬁa_(cfﬁi ﬁopﬂﬁPTi s a
self-scanning light emtting devjce (SLED) chip accordino to a first
exenpl e?% etneg’é)a‘icﬂbln‘fe, 1]01157}88 LA B eBar & ‘él%?gnalF‘aYay%t drayFar and a
cross- sectiognal viewof alight emtting chip according to a first
exenpl &Y Peéicdiheh?; @ casgj g'lris Ahei miRfHar EOnBEEsEEaPhngt |annot
operation of a emt nqg chip of a light emtting apparatus according to 5 a
first exenmpldady enbodi me Figs.and85are diagransillustrating the
configuration of a light emtting chip the configuration of a signal
goner ati on clWichi ttheanebrifieyuiarte cconfi guijat i tdne ofuen-€bk cdbht bear dfagsor di ng
to a second exenpl ary enbodi nent;

unselected light emitting chip is possible in comparison to a

case where the present construction is not provided.
With the configuration of [4], a print head may be
10 small-sized 1in comparison to a <case where the present
construction is not provided.
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.

15
BRIEF DESCRIPTION OF THE DRAWINGS
Exemplary embodiments of the invention will be described
in detail based on the following figures, wherein:
[0008]

20 Fig. 1 is a diagram illustrating an example of the whole
construction of an image forming apparatus to which a first
exemplary embodiment is applied;

Fig. 2 1is a cross-sectional view illustrating the
construction of a print head;

25 Fig. 3 1is a plan view of a light emitting apparatus
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Fig 9 is an equivalent circuit diagramillustrating the C cult _
configuration of a liciht emtting chip that is a self-scanning light
emtting device (SLED) chip according to :cs second exenplary enbodinent;
10 is a timng chart illusuratinu an operation of a 25 light emttingofa.
light emtting apparatus accord a second exenpJ.a ry enbodi ment Fig.Eifl
equi valent circuit diagramthe circuit configuration of a eel sca.nnino

b

liht. emtti ng devi ce thi rd exenpl a. ti ng chip that is a chip ac;:ord: ngh:

a S, qﬂ?f{ t atinci an operation of a light
emtti ng ccfn ?utaél | gli% a ués rPétccor ding- v-a third exenplary
enbodi nent ; S 13A nd 13(5 di ag illustrati ngl t he 10 confi %ur ation
of a light er‘F:ltqﬁ ng ¢ | p th i g@rati oﬂl?ﬂr%mél gright GereérEtion EPecuit,

and the wire configuration on a circuit board accordin to a fourth
exenpl &3/ eifbtidi ettt ;O 2 119l gemaltisoarhegui vacenpnél peurt idnagfam
illustrating the circuit configuration of a light emtting chip according
to a f@l}r@tf’r@%exéﬁﬁleélayl@ﬁbdﬁimt and th¢gwisd scanfigiingtcharton a
illustrating an operation of a light emtting chip of a light emtting

appar atuis caddondiany tag @ fdourg hcexenflarty cerdnadiamntemcgsietiA and 16B are

diagrans illustrating the
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 according to a
first exemplary embodiment;

10 Figs. 6A and 6B are 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
light emitting chip of a light emitting apparatus according to

156 a first exemplary embodiment;

Figs. 8A  and 8B are diagrams illustrating the
configuration of a light emitting chip, the configuration of a
signal generation circuit, and the wire configuration on a
circuit board according to a second exemplary embodiment;

20 Fig. 9 is an equivalent circuit diagram illustrating the
circuit configuration of a light emitting chip that is a self-
scanning 1light emitting device (SLED) chip according to a
second exemplary embodiment;

Fig. 10 is a timing chart illustrating an operation of a

25 light emitting chip of a light emitting apparatus according to

-7-



20 configuration of at emtting chip, the configuration of a signal _
generation circuit, and the wire configuration on a circuit board according

to a fifth exenplary enbodi nent; is an equivalent
circuit diagramillustrating. the circuit configuration of a light emtting
chip according 25 LO a fifth exenplary enbodiment; and _ 18 is
a timng chart illustrating an operation of a light emtting chip of a
light emtting apparatus according to a fifth exenplarr enboggngnt. t f
DETAI LED DESCRI RT) 0 Hereinafter, exenplary enbodi nents o

t he pré%gnt I nventi é%Po%ﬁ%%?lbed in detail wth reference to the

d t Iar Enbodi nment | f appar at us
Fr?m‘ng?s a %Fagfantll s?Pgt?$&ﬁ%%£%&%nﬁ BR%tﬁgl?%H%% ﬁgﬁﬁ@&&ﬁaﬂpan of
i f 1 to which a first exenmplary enbodinent is

:Bp:rgg%“?ﬁéf%%gbgpg EgréﬁﬁQPaﬁﬂ% 3 15901 gedfated iGhiE gthah ifage

form ng apparat us that is generally called a. tandemtype. This image
form ng éﬁaﬁﬁ§ﬂ9|#ﬂ9ﬂkkﬁﬂ%ﬁ¢lm%g@etb¢ﬁth@LEDbcehspunCCOIdlpgrtoralng
image formna correspond to inage data of respective colors, an inmage
out put tdemdr eixamyilta 30 ewnidisldritng t he i mage forming 20 process unit 10,
and an i mage process unit 40 connected, for exanple, to a personal conputer
(PC) 2 and amignage ﬁﬁaddnguapnar@myﬁt3tlpu§%§£ui@%aaﬂr6§@£§tﬂbﬁeéflHage
process with respect to inage data received fromthem [0010]
light emitting chip of a light emitting apparatus according to
a third exemplary embodiment;
Figs. 13A and 13B are diagrams illustrating the
10 configuration of a light emitting chip, the configuration of a
signal generation circuit, and the wire configuration on a
circuit board according to a fourth exemplary embodiment;
Fig. 14 is an equivalent circuit diagram illustrating
the circuit configuration of a light emitting chip according
15 to a fourth exemplary embodiment;
Fig. 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. l6A and 16B are diagrams illustrating the
20 configuration of a light emitting chip, the configuration of a
signal generation circuit, and the wire configuration on a
circuit board according to a fifth exemplary embodiment;
Fig. 17 is an equivalent circuit diagram illustrating

the circuit configuration of a light emitting chip according

25 to a fifth exemplary embodiment; and



25Thei age form ng process unit 10 is provided with an

i mage formng unit

11 that includesirality of engines arranged in parallel at predeterm ned

irifrervals. The image form ng unit 11 includes four A mace form ng.

units

11Y, 11M 110, and 11K. Each of the inmage formng units IIY, 11. M 1;0, and
11K incl udes a photoconductor drum 12 as an exanple of an inmge carrier
retaining a toner inmage by formng an electrostaticj.1 tent. imge, a

char ger

drum 12 wi th @ pregdet &1 nd ned, el c&géf%gg gggﬁgt egp%gpggg?ggiégné%i a

exposi ng the phot oconductor dru

obt ai ned By (RS PRl FEH Lh * o e XA ﬁ‘"agcegﬁérﬁ Eetafhsﬁp?r'ﬁhﬁt Pt s

111,

o

10

15

20

25

1%Wff¥¥% éﬁg%p:g§f”é%égﬂlméﬁ”ed in the sanme manner except for
DETAILED DESCRIPTION

[0009]

Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
drawings.

[First Exemplary Embodiment]

(Image forming apparatus 1)

Fig. 1 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 1
illustrated in Fig. 1 is an image forming apparatus that 1is
generally called a tandem type. This image forming apparatus 1
includes an image forming process unit 10 performing image
forming to correspond to image data of respective colors, an
image output control unit 30 controlling the image forming
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]

The image forming process unit 10 is provided with an

-9.

13 as an exanple of charging unit which charges the surface of the

i mage



15 toner accommopdated in the devel oper 15. Further, the inmage formng units
11y, 1111, 110, and 1.1.K formonet imges of yellow (Y), magenta (M, cyan
(C. ), and bl ack uqg, Further, in order to multi-transfer the .t.0 er
i mges of the respective colors fornmed by the photoconductor druns 12 of 20
the respective image formng units 11Y, 1M 11C, and Il k onto a recording
paper as an exanple of a transfer body, the imacje formng process unit 10
i ncl udes a. paper transport belt transporting therecording paper, a drive
roll 22wl iesraih@l ludiiviing {he: papen Jdansporh heht.a transfer rol I 23
25 as an exanple af ‘transfer unit which transfers the toner ~inmages of the
phot ocanduct dtum t recordin aper, and a-fuser._24 fusing the
(féd il }gz%:m g% feé?%%x%ﬁ_fngc? 1n%er|\7ﬁxltshi s T%gémla(grem ng

toner inmages on fhe Trecording paper.

apparatus 1, the i formn rocess unit 1 erforns an i nage formng
operaii%%fqgé§édu8ﬁgsgﬁioh%gLF%ﬁg gpuébn¥m%ﬁeSEQEEFEgSdﬁﬁﬂ?%dl¥gonﬂﬂﬁb i mage
output control unit 30. Further, under the control of the image out put
cont r ol fmi t2%0, i FmgebaahaCthaiei s Meskee] Vadn Fiionie Hes pet $onal Me orpas er
(PC) 2 or the Image reading apparatus 3 10 is processed by the image
pr oes0thi 1 B0l agtudaenai shetippbhddctort hieumelge foram ngxemple1df Ear
exanple, in a black (K) inmage form ng unit 11K, the photoconductor drum 12
i s charigedien t haraierxr edeteeimmimed el edtorpat entmade by biyhe £haipes 13nwhil e
t he phot oconduotor drum 12 is rotated in a direction 15 indicated by arrow
A, anddlzexposed ity theepti nimhgad B4 thatgewm ts3 1 iaght shased@n d he s mage
data supplied fromthe inmage process unit 40. Accordingly, an electrostatic
| at ent chixB@a nac @i Nght6hachaagks(Khd mageds for WEHeOBhB*B%cBHBEQEBQdUCt or
drum 12. The electrostatic latent imge forned on th 20 phot oconductor drum
12 is devel W%P%tgepgéﬁéltggﬁriné% eél%q:ttﬂ%s xﬁa%éjér?ccll%l( K)at%Pfr(ltl Hggg 'S

2. Bven in

formed on the phot oconductor drum e imag€ formng unrts 11Y,

11M and jeﬁ]x%ostleﬁrbettﬂémgﬁ_ﬁt8&0%8&&?&52%8%%3{]'[0%@&%%3%@ B}%‘Xtaﬁgg‘rrge]::or med,

respectiv e respec
phot oconductor drum 12, ich_are fornmed by the respective inmage formng
units ?%’ &é saeq({ljee%?f%ﬁ)?f/ g?eétsr 65t fﬁaf‘ﬁ%ﬁley St a‘ﬁ% ORI ONEBIE FBEBRAI ng

paper that is supplied in the npvenent direction a of the paper transport
belt 2%°VR&PPPs %e%l%t%O%l‘?%b?i 6AtPRAI dapes WP tarirew Bbythet panster

electric field appithe transfer roll 23, and thus a conposite toner
head 14. ere, the respective image forming units 11Y, 11M,

11¢, and 11K are configured in the same manner except for

15 toner accommodated in the developer 15. Further, the image

forming units 11Y, 11M, 11C, and 11K form toner images of
yellow (Y), magenta (M), cyan (C), and black (K).

Further, in order to multi-transfer the toner images of

the respective colors formed by the photoconductor drums 12 of

20 the respective image forming units 11Y, 11M, 11C, and 11K onto

a recording paper as an example of a transfer body, the image

forming process unit 10 includes a paper transport belt 21

transporting the recording paper, a drive roll 22 that is a

roll driving the paper transport belt 21, a transfer roll 23

25 as an example of transfer unit which transfers the toner

-10 -



i mage in which respective color toners are superinposed fornmed on the
recordi ng paper. 10Thereafter, the recording paper on which the conposite
toner image is electrostatically transferred is transported to the fuser
24. The conposite toner inmge on the record.inu paper that is transported.
to the fuze 24 is fused on the recordi ng paper through a fusing process
with heat and pressure by the 15 fuser 2.4, and the recording paper is

di scharged fromthe image formr. ci apparatus 1, [ (Print head 14) Fig, 2

120 ThSeent noal T e uhst B oG 1o 8 AR LR g BRbRF arue e
as an exa

mpl e _of exposure uni%ﬁﬁ ving a light scarce unit 63 inc] .ding a
pl ural ity G6f %Iuisgrﬁ é@m%%ﬁ%& e 'O(?@g: i 3CHiSs O@x%ﬁlﬁ &Ry Or AN PESG rent , Pf f
tting thy 4 cra\that expose the 25 photoconductor drum 12, and a rod | ens
array 64 as éﬂoé%énple optical unit which provides ight output from
the |ight source unit 63 onto the surface of the photoconductor drum 12
The |ight eniftiylapparatusiesningl vdenrRtcls cdit boar dréZeonfahiehgt he
l'ight source unit 63 and a. signal generation LI. circuit 110 (see Fig. 3
to be descesbedira.t) thapedifioves tdre inmgiht Soumcegunricerd iare armt edni n
this case, the J..ight
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 predetermined electric potential by the charger 13
while the photoconductor 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 black (K) image is formed on the photoconductor
drum 12. The electrostatic latent image formed on the
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,
toner images of yellow (Y), magenta (M), and cyan (C) are

formed, respectively.

25 [0012]
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emtting apparatus 65 may not be provided with the signal generation
circuitbut an external image output control unit 30 oflight emtting
apparatus 65 rmay 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 fromthe i mage output control unit
to the light emtting apparatus 65 through a harness or the liKke.

Herei nafter, explanation will be nade on the assunption that the |ight
emtting app gﬁﬁf h nal r at ircujt
The housi ng h%t 19%er56%<arrp : e, SO%EO?%g%Em%drm aﬁ gﬁé ?‘t%gbc%plgglt@éﬁrt

board 62 and he rod | ens - S _set s th t. the
enltt|ﬁ§:p0|n &3 Fight? éhl?%FWdegQY 3%@f thaPFf ﬁYesdﬁ?%ﬁauﬁgFméQg

coi ncides wt the focal plane of the rod lens array 64. Further, the rod

| ens arF&y 6 %'a?Fﬁn&@@uﬁ?Pﬁ?¥%¥aﬁl?ﬁW%ﬁﬁq%ﬁﬂ?%%&% SEARRfRAET e r e8tPon and
X-axis direction in Figs. 3 and 43 to be described later) of 25 the

phot ocEndREDFAHrUNPERETr [thEE5]1g LEFghplenilt titng-leppaeacmen65yiFegtaopl an

view of the light emtting apparatus 65 according to the first exenplary

enbodi weEntthSApapkltustneatsgebitn e gt 31 ithatt hies | mghtdenirt ta ngirection
indicated by arrow B by a transfer electric field that is
applied to the transfer roll 23, and thus a composite toner
image in which respective color toners are superimposed is
formed on the recording paper.

10 Thereafter, the recording paper on which the composite
toner image is electrostatically transferred is transported to
the fuser 24. The composite toner image on the recording paper
that is transported to the fuser 24 is fused on the recording
paper through a fusing process with heat and pressure by the

156 fuser 24, and the recording paper is discharged from the image
forming apparatus 1.

[0013]
(Print head 14)
Fig. 2 1s a ~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 source unit 63 including a
plurality of light emitting devices (in this exemplary

embodiment, light emitting thyristors) that expose the

256 photoconductor drum 12, and a rod lens array 64 as an example
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apparatus 65 according to this exenplary enbodi nent, the |light source unit
63 is configured by arranging 20 light emtting chips Cal to Ca20 (Ilight
emtting chip group 4a) and 20 _Lign, emtting chips Cbl. to Cb20 (light.
emtting chip group 4b) in a 10 zigzag manner in tw rows in the nmain
scanning direction on the circuit hoard 62. That is in this exenolary
enbodi nent, two light el itti g groups (the light emtting chip group and
the aignL emtting chip group #b) are provided. Fbre alight emtting chip

group my gg;@ggie%i H? whcd 3%9 CF%%e&?g% So i3S %%ﬁhofﬁggEOSb%lon

the |ight tting ¢ group ht en |ng o wi ||
be descrlbed | ter In t desc i cat es luralit
const i tuent" eluenmen tgfee Isl{ﬁc%’g %ﬂfﬁ)é’rcg“é)téﬁﬂ 420”‘%/&(% ‘udes

nunber s stateg b fore and after "-" and the nunmbers provi ded between the
st, ed number$e x4l '€, L N CAPRAHID® §hetdbadehedl FgREUSHi PPRAG chip
Cal to the licht emtting. chip Ca20 in nunerical [0016] 25The configgra

i ons of°% K | vigheh efnet ildghchi psucat voit CA20 aard 4 helpight gemetgicngnehi ps
ail to Cb20 may be the sane. Accordingly, in the case where the |ight

em &t i g rehiips 1G4l tseeCaRily andl tdebéi ghscenbedi hgteh) pshébi draveb2@har e not
di stingui shed fromone another, they are represented by light ,emtting

chi ps Cight souﬁ¢etlmnitexempbabyzﬁﬁbﬂdyﬂfntInthﬁnﬂyﬁb@%eof1ﬂh§ hhgh%
emtting chips Cis 40 in total, but i not limted thereto.

light emittiing at uss 65 hagathensi gnal g%ee&a@uomftﬁcwﬁe 119 Ry nt ed
thereon to drive the light 10 source unit As descri bed above ? e |ight

enitti gn@mrl%mcmm neb, haye the signal,gengratd on,Glreuit, 149,

nount ed the: 100
unit 30 of the light emitting apparatus 65 may be provided

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
30 to the light emitting apparatus 65 through a harness or the
like. Hereinafter, explanation will be made on the assumption

15 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 circuit board 62 and the rod lens array 64, and

20 is set so that the light emitting point of 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 64
is arranged in an axial direction (main scanning direction and
X-axis direction in Figs. 3 and 4B to be described later) of

25 the photoconductor drum 12.
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Si as. 4A and48 are diagransillustratingthe 15 configuration of t.he |ight
emtting chip C, the configuration. of the signal generation circuit 110,
and the wire configuration on the circuit board 62 according to a first
~exenpl ary enbodi nent. Specifically, Fig, 4A shows the configuration of the
light emtting chip C, and Fig, 48 shows 20 the configuration of the signal
generatin circuit 110 of the light emtting apparatus 55 and the wire
configuration on the circuit board 52,this exenplary enbodi nent, the |ight
em tting chipsaredivided into two light emitting chip groups (4la and #b).
25[0018] First, the configuratcn of the light emtting chip

illustrated in.Eig. w |l d riher. The light emtting -hip C has
a |light entt”gﬁgb%i%%%6§H?ﬁ%gﬁﬁﬁﬁﬁﬁiﬂ§;Qg)pluraIity of light emtting.

devices (in i S enpl ary. enmbodi nent, |ight emattthyristorsL2, E3, which
are installeddn §%§¥£éit ni%l%Wogt F%etﬂégEBnSm%Fﬁéngfa8p§EB§P?a@é 80
hayi ng a rectangul ar surface shape in rows along the |long side. Further,
the |i GRCEFHINT P dhi% 6 nvds 95l aer Amasimaer-m nal Vga, terminal . 411
termnal 10 term nal 4)E, termnal (O(r4o, termnal iWe, and term nal 4R)
whi ¢h are a pur dlliltystefatisshdi g plds-f o, i nput titie vatious kendstohg
control signals, provided on boh end portions of the substrate 80 in the

| ong sideadiartect icdn,adaderdinputtd et mad semap batrnst@bbedment f heher deghof the
termnal Vga, the termnal 15 4)2, the termnal SW, and the term nal (
from oseuvend potit 0@30fid heosabgtratie 90, a anghdying he cor degnhof chihett gy nal

4111, the termnal Ae, the termnal. +1 fromthe other end portion of the
substrahep80.daur thercathe (hight emittkng Wil 102U #a) and 20 light
emitting chips Cbl to Cb20 (light emitting chip group #b) in a
10 zigzag manner in two rows in the main scanning direction on
the circuit board 62. That is in this exemplary embodiment,
two light emitting groups (the light emitting chip group #a
and the light emitting chip group #b) are provided. Here, a
light emitting chip group may be abbreviated to a group. In
15 this case, details of opposition of the light emitting chip
group #a and the 1light emitting chip group #b will be
described later.
In the description, “~7 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 stated numbers. For example, “Cal ~ Ca20”
includes the light emitting chip Cal to the light emitting
chip Ca20 in numerical order.

[0016]

25 The configurations of the light emitting chips Cal to
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installed between the termnal 4)E and thE term nal On the 20 back of the
substrate 80, a back electro ie 85 (see Fig. 6 be described later) is
inctalled as a termnal Vsub. [0019] In this case, the wording "in
rows", as illustrated in Fig. 4A, is. not limted to a case where a
plurality of light emt.tug devices are arranged in alignnment, but may be a
state where the respective light emtting devices of the plurality. of
light emtU lug devices are arranged with different deviation amounts with

respec iectjo hat.is.orthogonal, to, th w_direction. For

exanpl tec,alzlcbf aaﬂcgi{sﬁeasislu&n}é% %ﬁjf%%%g? hcé‘g??%h b%rﬁt?t?RéBppﬁﬁe%lﬁ%&éémﬁu. 6 to
be described, .| ater) corresponds to a pixel, the respective light emtting
devi ced F&Y Ve Hrianded W t 73 dEVFAEI bAS ambuint S81FArBE ablBEvEral tpi xel s
or several tens to els in the direction that orthogonalthe row

di r ect iGrt. Furtier Fhene Udiodit . 0 téningt | g idevi €83 ndp bEPELt epnat ehyt
arranged with the neighboring light emtting devices, or may be arranged in
a zi gz &g Sremeer.sheo020jomestte rebéheirng theyvi iaoe 46eptdhecmiond i gur at.pon of
the IS signal generation circuit 110 of the light emtting apparatus 65 and
t hebw esicdnhigguthdtpisoi®.on the circuit board 62 will be descri bed, As
descri bed above, on the circuit board 62 of the emtting apparatus 65, the

signal gener ahi arhiod Ledietpli@yanshi@Odimentd | ghthecemididg ehi psh&C (the! i ght
emtting chips Cal to Ca20 and the light emtting chips Chi. to Cb20) are

mount edmiafdnW @S pEl iches) 4fpor canneat | t i-gnal: e circuit
110 andmtlhe In;glght gn‘i tting chilps C (the%lglitgﬁt% er?‘igt ?ilgg%é?{ acthoell%gfo and t he

l'i ght enitti@HeChifﬁbﬁgﬂ ERiQQ%%h argpparatus 65 has the signal

generation circuit 110 mounted thereon to drive the light
10 source unit 63. As described above, the 1light emitting
apparatus 65 may not have the signal generation circuit 110
mounted thereon.
[0017]
Figs. 4A  and 4B are diagrams illustrating the
15 éonfiguration of the 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. 4B shows
20 the configuration of the signal generation circuit 110 of the
light emitting apparatus 65 and the wire configuration on the
circuit board 62. In this exemplary embodiment, the 1light
emitting chips C are divided into two light emitting chip
groups (#a and #b).

25 [0018]

-15-



[ 0021] First the configuration of the signal generation circuit 110
W Il be described. To the signal generation circuit 110, although not )
illustrated, processed inmage data and various kinds nf contrl signals are

i nput fromimage output control unit 30 and the inmage process unit 40(see
Fig. 1). The signal generation circuit 110 performs the replacenent of the
i mage data or correction of the light em ssion anount based on the imge 10

data and the various kinds of control signals. Further, the signa
generat on Cliiaud, 1Rl Ralidgrua iAot sshon BLOAAl dneral o, oik 1. 202
transmtting a first -nsndss on signa a and a second

t ransm.ai '%QQ[ - the J.ight itting chip,group #a light emtting

chi ps 01311% tote%gglr; Q%lé'edllzjbﬂntjhgrg/ear(%eo%sr%%dds of co][]ftrol signals, and a
transm ssion_sion generatjon unit 120h transmtting a first. transm ssion
si gnal Qdb agﬁealéﬁincFT+Eﬁ%%gs§Pbﬂ §. NGfai® 2 PR TheCTight ekttt £PAg chip

group #b (light emtting chips CMto Cb20), ZQ_QQZZ]_ . Further, the
si gnal TgéterBtFoHes r euitl WEEG fitye | bles 18R eREBILtAG Isidpial cgrenétat toAsuni t
130a transmtting an enabling signal 4)30a tolight emtting chip group
#aebi t EXEilFs YCamasl ige2 (- bakleth oremhiet ivag | Dusr kénoss okl cohfy ol.3, ..)
signal s, and an enabling signal generation unit 130h
which are installed on a side that is close to the long side
of a substrate 80 having a rectangular surface shape in rows
along the long side. Further, the light emitting chip C has
input terminals (terminal Vga, terminal ¢1, terminal ¢2,

10 terminal ¢E, terminal ¢Wo, terminal ¢We, and terminal ¢R),

which are a plurality of bonding pads for inputting various
kinds of control signals, provided on both end portions of the
substrate 80 in the long side direction. The input terminals
are installed in the order of the terminal Vga, the terminal
15 ¢2, the terminal ¢Wo, and the terminal ¢E from one end portion
of the substrate 80, and in the order of the terminal ¢R, the
terminal ¢We, the terminal ¢l from the other end portion of
the substrate 80. Further, the 1light emitting unit 102 1is
installed between the terminal ¢E and the terminal ¢1. On the
20 back of the substrate 80, a back electrode 85 (see Fig. 6 to
be described later) is installed 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

25 emitting devices are arranged in alignment, but may be a state
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transm tting an enabling signal +Eh to the light emtting ¢ group #b (light
emtting 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 emtting chip group ita (light emtting chips Ca
to Ca20) based on the various kinds of control signals,andturn-off signal
generation unit 140b transmtting a turn-off signal +Rh to the |ight
emtting chip group #b (light emtting chips Cbl to Cb20). 10Further, the

signal geneys alhoneLpett v L10 4l udge sS4 Ad, 81 f"g%ffeé‘ﬁé abh QRanatyt 1500

transmtting setting signal eac emtting. set
whi ch i s copposed of .one light emit:.1ng cnapthat belongs to tg I ight
enittiﬁ%fchpggggousmﬁgtéHS'on =i Ght eg??tiﬁ§raﬁ%?dé 15Tt hat 9 ESﬁﬁgtto t.
e light, emtting chip group #b based on the various, kinds of control
si gnal §€VHR T s £ Wiher "1 Hhe $FP§REFtgenér atd o EFeEwi 2" 11007 hicl Ldes a
setting signal generation unit 150e transmitting setting signals +Wel to
+We20 Porhegemali gt tae tovhglickigyr iser. whPeheksmedrposédisf 120asaened
emtting chip C that belongs to theemtting group 4a and one 7i otit
enm @ ti ngachithneC tistt behongsng opt heel BghAt (ewmiet thing ohifpo dpeupedbribede, a.
light emtting chip set may he abbreviated to a set. 1100, For exanple, the
setti ngasegnal cgener@dndn toita 15061, the respective light emitting
devices may be arranged with a deviation amount as large as
several pixels or several tens of pixels in the direction that
is orthogonal to the row direction. Further, the 1light
10 emitting devices may be alternately arranged with the
neighboring light emitting devices, or may be arranged in a
zlgzag manner.
[0020]
Next, referring to Fig. 4B, the configuration of the
15 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 light
emitting apparatus 65, the signal generation circuit 110 and
20 the light emitting chips C (the light emitting chips Cal to
Ca20 and the light emitting chips Cbl to Cb20) are mounted,
and wires (lines) for connecting the signal generation circuit
110 and the light emitting chips C (the light emitting chips

Cal to Ca2Z20 and the 1light emitting chips Cbl to Cb20) are

25 installed.
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transmts the setting signal k I to the light emtting chip set #1 which is
conposed of the light emtting chip Cal that belongs to the light emtting
chip group na and the light emtting chin Cbl that bel ongsthe |ight
emtting chip group ub. Further, the setting signal generation unit 1500
transmts the setting signal. W2 to the light emtting chip #2 whi ch
is conposed of the light emtting hip Ca2 that belongs to the |ight
emtting chip group fla and the light emtting chip Cb2 that belongs to the
light emttirgehi;p 10 group #b. In the same manner, the setting signal
generation unit 1500 transmts the setting signal W20 to the |ight
emtting chigjﬁ%} %:0 which. is co oseg of the |ight enitth% chip Ca20
that bel ongs t6 the 19 ght e {3 ny thPp Group#a2and PRéaright Cérttiing
chip 0b20 that. belongs to the light 15 emtting chin group b. On the
ot her dﬁ’%ﬂeq§%ﬂ%Q§ﬁf%ﬁ§jhal generation unit 150e transnits the setting
signal PWl to the light emtting chip set #1 which is conposed of the
light enmitti A chiyy Calldtkdt Benermgs it t kariciught éridtti agtbbiuyghgr oup Ca
and the light 20 emitting chip Chi that belongs to the light emtting chip
gr obip #B.luEmmteherd, tthesstdddgirskdgnallagenenat venionst kihBe brfansattslt he
setting signal irfie2 to the light emtting chip set #2 which is conposed
of the sliigghtlsenit¢i ngpohi £:Ca2 that ibelgengsidit heoht @bt emitt i HE shEP
group. 4a and the light 25 emitting chip Cb2 that belongs to the |icht

e tti RGeChigcnOtipddd i d ey SagBe MRk hnen) .t henselihngl Shanakagengrati on
unit 150e transmts the setting signal 20 to the light emtting chip set

#20 whicgh g tccompesed of o the Eh@htrgﬂlgggﬂgnt of the image data or

correction of the 1light 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 120a transmitting a first
transmission signal ¢la and a second transmission signal ¢2a
to the light emitting chip group #a (light emitting chips Cal

15 to Ca20) based on the various kinds of control signals, and a
transmission signal generation unit 120b transmitting a first
transmission signal ¢1b and a second transmission signal ¢2b
to the light emitting chip group #b (light emitting chips Cbl
to Cb20).

20 [0022]

Further, the signal generation circuit 110 includes an
enabling signal generation unit 130a transmitting an enabling
signal ¢Ea to the light emitting chip group #a (light emitting
chips Cal to Ca20) based on the wvarious kinds of control

25 signals, and an enabling signal generation unit 130b
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chip Ca20 that. belongs to the lighc emtting chip group #a and the |ight
emtting chip Cb20 that belongs to the |ight emtting chip group (0024]
Further, the signal generation circ t 110 includes a reference potenti al
supply unit 160 supplying a. reference 10 :potential Vsub that becones a
reference of the electric pot. n al in The light emtting chips C (light
emtting chips Cal to Ca20 and |light emtting chips Col to (20), an
potential supply unit 170 supplying a power potential Vgazgor gr: Vi Eg t he
Iight 141 hi i LtL] ip 15. Ca n ight
emtti %iﬁ%@g%}{f%&éé&g?in?%%ﬁ]gg i §0Ac:§h8e§%%’|8%e Tiboved © Fi gl. 4,
the tr ,on, S I ratign unit, -120a the transm ssion signha
gener ati on pafﬁét) (l areengl(sacre%lar téea?lfyl I(#bulstztroatée})dr%b)l-lomever, ~they may tz)g 90
collectively _indicated as the transm ssion signal generation unit 120.
In the sane r‘?‘lé‘lhr%@re,r’al Fﬁ%ugsrf‘gﬂ‘?el eA&BFI A lgpgrﬁlr‘ﬁgﬁer at-Pont ¥ #981808 and
the enabling signal generation unit 130b are separately illustrated, they
may be %q—&fﬁ vet§aE PRdccatédrasit e ¢AABI itgrsimgridlingener &tironofi t .
130:

5 signal ¢Ra to the light emitting chip group #a (light emitting

chips Cal to Ca20) based on the various kinds of control
signals, and a turn-off signal generation unit 140b
transmitting a turn-off signal ¢Rb to the light emitting chip
group #b (light emitting chips Cbl to Cb20).

10 Further, the signal generation circuit 110 includes a
setting signal generation wunit 1500 transmitting setting
signals ¢Wol to ¢Wo20 for each light emitting chip set which
is composed of one light emitting chip C that belongs to the
light emitting chip group #a and one light emitting chip C

15 that belongs to the light emitting chip group #b based on the
various kinds of control signals. In the same manner, the
signal generation circuit 110 includes a setting signal
generation wunit 150e transmitting setting signals ¢Wel to
¢We20 for each light emitting chip set which is composed of

20 one light emitting chip C that belongs to the light emitting
chip group #a and one light emitting chip C that belongs to
the light emitting chip group #b. Here, a light emitting chip
set may be abbreviated to a set.

[0023]

25 For example, the setting signal generation unit 1500
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In the sanme 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 mhere the first transnission signaJ (la and the first

transm,ssij b_are .not_-di g |sh each, ot her, are
represé%%e y a Féﬁ it G @%h% Jg8dt a&&q t?%ﬂ%%%%gmﬁ FB t he
second._tr n.si gnal nd the s . S|on gnal. 15 are not

dIStIﬂéﬁ%ﬁhed Vronﬁeééhq6WhEFe g?% ﬁé 8 éﬁFgg dhﬂ% that

trans ion signal O Further |n the case where the flrst transm ssi on

si anal P& %ndT P he econdntr et si51%n C8iigna¥r i r & 2notndi stienghighed from
each other, they are represented by a transm ssion signal in the sane

manner ETilf A h@héﬁsejhheﬁéaﬁheb@ﬁgbgﬁngl$i@h@l 119iEa and ttHiecenablipng
signal tEb are not distinguished fromeach other, they are represented by
an enablrong stlgnal Forcther,n the caséinkersidhel t geneoktishgnalitepRaoand t he
turn-of signal cF..b are not distinguished fromeach other, they are

repr esertedmby sa tIrUs! nsest gnal Bithe1seftdnocsi gnal s iGHe \@gpt@lr chi
represented by Cel to Ce20 |n the case a. setting signal 45Vb and ?he

settingesi grralwhi hgnal cafpbegedars: nNote d&%hﬁg'étnf’ltﬂ%QnU QMigACH P heL, they
are represented by a setting signal O he enabling signal 0 is an

exanpl geobntBe firsthesel egh i on,signal eaqpsegfatrtg 359nRlq ksl | soap
exanpl e of fhe second seléection sig 5
emitting chip Cb2 that belongs to the light emitting chip
10 group #b. In the same manner, the setting signal generation
unit 1500 transmits the setting signal ¢Wo20 to the 1light
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 Cb20 that belongs to the 1light
15 emitting chip group #b.

On the other hand, the setting signal generation unit
150e transmits the setting signal ¢Wel to the light emitting
chip set #1 which is composed of the light emitting chip Cal
that belongs to the light emitting chip group #a and the light

20 emitting chip Cbl that belongs to the light emitting chip
group #b. Further, the setting signal generation unit 150e
transmits the setting signal ¢We2 to the light emitting chip
set #2 which is composed of the light emitting chip Ca2 that

belongs to the light emitting chip group #a and the light

25 emitting chip Cb2 that belongs to the 1light emitting chip
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[0027] 10Next, the arrannenient of the light emtting chips Cal to Ca20 and
the light emtting chips Cbl to 0b20 will be descri bed. The Tignt
emtting chips Cal to Ca20 that belong to the light emtting chip group #a
are arranged in a row at 15 predetermined. :tntervsls in |long side
direction.In the sane manner, the light emtting chips Cal to Ca20 that
belong to the light emtting chip group h are arranged in a row at
oredetermned intervals in the long side direction. Further, the |ight

o7 oupartl e 17 gt Bri {11 ne"Ch B2 G- {4 B0 THAL b8 R t S-TRE F LRt
They. ard o APEa. by 180 50 (A CRE“EbRg Srdee WAPD aF® dIBt heisbltne

[ight emtting units 102 %nstaILed in the respective light emtting chip
gr oups S dde W Sthdt . SFur t her VRERE Pasidainsof thethei ghehentidthrgnehi ps C
are set so that the light emtting devices are arranged at predeternmn ned
i ntervalls b Fadte thath @i gt @i tleet § oah betmeehirhechighorenpt #rngnchi ps C
In this case, the direction of the arrangenent of tne linht emtting )
devd cesisodilfilognmt , e tridmer i célipor &R Oof thhé | bghtnesi t tiong thhyr Lstbors LI
L2,- the light emtting unit 102 illustrated in Fig, 41. Ais indicated by
an arr ewiitn ihige dhiightyrenilct tiiong chi ps Cal, Ca2, c. a3, and the

[0024]

Further, the signal generation circuit 110 includes a
reference potential supply unit 160 supplying a reference

10 potential Vsub that becomes a reference of the electric
potential in the light emitting chips C (light emitting chips
Cal to Ca20 and light emitting chips Cbl to Cb20), and a power
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 Cbl to Cb20).

[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

20 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 dillustrated, they may be collectively

25 indicated as the enabling signal generation unit 130.
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light emtting chips Chi Cbh2, Cb3,in Fig. 1010028] The wires (1li/es)
for connecting the signal generation circuit 110 and the ' emtting chips C
(light emtting chips Cal to 0a20 and light emtting chips Cbl to 0b20)

wi |l be described, 150n the circuit board 62, a power line 20na is insta
which is connected to the termnal Vsub (see Fig. 6 to be described | ater)
iru,talled on the back surface of the substrate 80 of the light emtting
chip Cto receive the reference potential Vsnb fromthe reference potenti al
supply 20 unift, 1 f Si enerat.i i rcui _ rther power
Iine 200b isI%nstaefed%gﬁ icﬁgﬁéegbnnggﬁgggﬁﬁe ﬁg%%in% r%@%f?nsﬁgppgg on
the li i.t.ting chip to receive the power potential Vga for power
suppl y%&g%r%tﬁeoncauer}l%otlgg?i A Uppt y%ﬂﬁpt_o\f%o sgfg e % atjg%‘?'leﬁﬁﬂ:on
circuiH i&p. rthel, on the circuit board 62, a first

t r ansnit€don 2&FgnaFPRIABS 2B 1at + BS EFaneM t tiHRyY a % sbet r afsAPSELBALE gnal
.la fromthe transm ssion signal generation unit 120a of the signal

gener atlféh Ceitecuias the o rne ftfesrionalls genegftilve [inght 1dMi-tting chi ps Ca
to Ca20 of the light emitting chip group |a and a second transm ssion
sighal |ine 202ahtor teaébkseoughugtliee sevording ansininssi ogeskgaal 042 toithe
termnals .2 of the light emtting chips Cal. to Ca20 of. the |ight

em tti A§Oohi prkd gtbap lkatareg nstiajded. Fbeefhtsbnt r ansm ssisoe si gpal . la
and the second transm ssion signal (2a are transmitted in common (in

paral | eephrbeetihe illiighit rerdd,i neh&hi sy Cak 101Ga20 safethei dd gt ear ££i ng
chip group Ga. In the sane manner, a first transm ssion signsins 15 201b

for trapansteingqasibhhst qbhansmissi gnisi 1Rgl 41b f omthe transnission
sign-1 generation unit 128b of the signal generation circuit 110 the

termnal s 41[g625?e light emtting chips Cbl to Cbh20 of the Light emtting

chip group Iib and a second transnilsson signal. line 202b for transmtting

a second tranpsmi ssion _signhal 2b.to t termnals 42 of the |ight
enﬁfting chi%%r ?rtolEbﬁgeoFaFﬁeMQﬁﬂ?igh?tﬁ%ﬁf?ﬁﬁfﬁ?ﬁTﬁﬁF%&Pa? gnal
instal |ed. The first transm ssion signal 61b and the second transm ssion.
si gnal Y42b &% t r A t £édSitn chhrmBAIpasaPlel )Stondhe I9ilght ewittimyt chi ps

Col to Cb20 of the 25 light emt --ing chip group #b.
distinguished from each other, they are represented by a first

transmission signal ¢l1, and in the case where the second
transmission signal ¢2a and the second transmission signal ¢2b
15 are not distinguished from each other, they are represented by
a second transmission signal ¢2. Further, in the case where
the first transmission signal ¢1 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 the case where the enabling signal ¢Ea and the enabling signal
¢Eb are not distinguished from each other, they are
represented by an enabling signal ¢E. In the case where the
turn-off signal ¢Ra and the turn-off signal ¢Rb are not

distinguished from each other, they are represented by a turn-

25 off signal ¢R. The setting signals ¢Wol to ¢Wo20 are
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The transm ssion signal

the first wwre. [0020] Further, on the circuit boardan enabling signa

line 202a for transmtting an enabling signal

Iines 201a, 201b, 202a, and 202b are exairpies of

(Ea fromthe enabling signa

generation unit 130a of the signal generation circuit- 110 to the term nals

44E of the light emttin Ca
installed_ The E a /signal
emtting chips Cal Ca20 of the lightemtting chip group
manner,_ an enaQ

from t AEFEran

| |_line 203b f it bl i ng si
5 ST Gnl > Sgertaart oR i $V130801 H1ia o1 Gric genePatr

circuit 110 to,15 the termnals t5F, of the |ight e,n‘ittin% chi Es Qbi
€ -en

Cb20 ofehe toi §HEZ VeRitEt KRG TERIEP LGP0ty #b Sod timst Adedl 1
ilsEb is transmtted in conmon (in parallel) to the light emtting chips

Cbl tolith-2beofcasre Mihghte emhetivgtehp gricnelThéWenabid nghsi grakting

203a and 203b are exanples of 20 the second wire. [0031] Furt her,

t he ci ségnelbopifel 62¢ antiur nieffingiugrdled | iroR04a fror ot hangsnittitdyngaae
turn-off signal Pa fromthe turn-off signal generation unit 140a of the
si ghal rgemesahiced oy euiskt23nbl@ibeatihewterminals 0. of the light emtting
chi ps Cal

10

15

20

25

The enabling signal ¢E 1is an example of the first
selection signal, and the setting signal ¢W is an example of
the second selection signal.

[0027]

Next, the arrangement of the light emitting chips Cal to
Ca20 and the 1light emitting chips Cbl to Cb20 will be
described.

The light emitting chips Cal to Ca20 that belong to the
light emitting chip group #a are arranged in a row at
predetermined intervals in the long side direction. In the
same manner, the light emitting chips Cal to Ca20 that belong
to the light emitting chip group #b are arranged in a row at
predetermined intervals in the long side direction. Further,
the light emitting chips Cal to Ca20 that belong to the light
emitting chip group #a and the 1light emitting chips Cbl to
Cb20 that belong to the 1light emitting chip group #b are
arranged in a zigzag manner in a state where they are rotated
by 180° so that the long sides, which are close to the light
emitting units 102 installed in the respective light emitting

chip groups, face each other. Further, the positions of the

-23 -

nal
on
to

es

he

to Ca20 of the light emtting chip group ais
Ca is trteu in comonparallel) 1.0 to the |ight
In the sane

Fb

BEERGTsi gnal

on



Ca20 of the light emtting chip group #a is installed. The turn-off sional
t,Rais transmtted in common (in parallel) to the light emtting. chips
Cal to 0a20 of the light emtting chi.' group #a. in the same nanner, a
turn-off signal line 204b for transmtting a urn-off signal Rb fromthe
urn-of f signal generation unit 140h of the signal generation circuit: 110
to the termnals 0 of the light emtting chips Chl to Oh20 of the |ight
emtting chip group #h is installed. The turn-off 10 signal ci)Rb |st f
transmii i : (Ln; paral | t he i ' g ' [..th 20 o
t he Iiglhjf(ﬁgtrri ?%“?23‘153’1% p&}g%lgﬁp%#h?.% R g?he“%%@nftgfgf g?%}ﬁ% 4" 504a
and 204b are exanples of the fourth wire. [0032; 15Further,, Lh ci,rcuit
board 62, setting m%ﬁﬁﬁnq§§e§826§§§gﬁ?ﬁﬂﬁﬁﬁ£ B °tra §mﬂﬂf¥%esgPﬁpng
signals oWl to 0020 fromthe setting signal generation unit 15.00 of the
si gnal %ﬁﬁﬂﬂ%ﬂ9k§$¥ﬁ9?iﬁq PE 8 tHE v TR inat & Y1) W SHiRheE 1 i gRt teAst ti ng

chip 0. for each light emtting chip set which is
case, the direction of the arrangement of the light emitting

(1]

devices (in this exemplary embodiment, in numerical order of

the 1light emitting thyristors L1, L2, L13,.) of the light

emitting unit 102 illustrated in Fig. 4A is indicated by an
arrow 1in the 1light emitting chips Cal, Ca2, Ca3, .. and the
light emitting chips Cbl, Cb2, Cb3, .. in Fig. 4B.

10 [0028]

The wires (lines) for connecting the signal generation
circuit 110 and the 1light emitting chips C (light emitting
chips Cal to Ca20 and light emitting chips Cbl to Cb20) will
be described.

15 On the circuit board 62, a power line 200a is installed,
which is connected to the terminal Vsub (see Fig. 6 to be
described later) installed on the Dback surface of the
substrate 80 of the 1light emitting chip C to receive the
reference potential Vsub from the reference potential supply

20 unit 160 of the signal generation circuit 110.

Further, a power line 200b 1is installed, which is
connected to the terminal Vga installed on the light emitting
chip C to receive the power potential Vga for power supply
from the power potential supply unit 170 of the signal

25 generation circuit 110.
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20 conposed of one light emtting chip Cthat 1 longs to the light emtting
chip group #a and one light emtting chip r that belongs to the |ight
emtting -hip group are installed. Further, on the circuit board 62,
setting signal lines 205el to 205e20 for transmtting setting signals (Wl
to G20 25 fromthe setting signal generation unit 150e of the signal
_eration circuit 110 to the termnals S?e of the light emtting chip C for
each light emtting chip set which is conposed of light emtting chip C

t hat bel ongs b%b@]light emtting chlp group 4a and one light emtting chip
C t hat belon&s to'the light emtting chip group #b are install ed. In
Fig. 4, the tting signal lines 20501 to 20595 and_t he setting, signal

li nes 205el %@%&‘@ 4 a‘%?s %Bécﬁlﬁ&ﬂlﬁt JboargngrseatchﬁsEi gharsiiRed 0205, 31
to 25505 and 205el to 205e5 are exanples of the third wire. 10[0033]

For exanplél thiget?ingierghdrnsié tioso e | 5l evhnbEteamiesthe FépRRAal W
of the light emtting chip Cal of the light emtting chip group 4a and the
term nadla(Virof the Iransghtsewit tdingahi peMafidheuhiightl 2 tof nghehi p
group #b, and 15 transmts the setting signal Wl to the light emtting
chi p setig#hklt haindrsatcianmasiacoft the |t ghthen eéthngathi p1 Cak and thenki ght
emtting chip Cbi The setting signal |ine 20502 is connected to the

term nahi iefy tdhe gd ghtl e tddawg ehi ph&ali htt Beitt ghy @Hi%at hRgushizp group
#a and the termnal tW of 20 the light emtting chip Ch2 of the [ight

em ttipgqChi PsGEOMP #PanaRdstlaRSHl LS.t he $lNY ® Ol . C&Msﬁw@i}égggt
emtting chip set 42 that is conposed of tne light emtting chip 2 and

the |i itl] hip.01-s2, Int , th tt] i [ I
205020 € HanneEt S ¢ 501 88 (LI Tal 138 ot of S hGCFIgRE Lam 44 1 g chip a2
f the,light i tti i # t ' Mo of the |ight

o t 11 G20 (5 B2 £ nat B8l aigs Fo CAGTI {Gnt BH (ARG H P GHOUp-HbP and
transmts thg setcincz_ sional. (M20 to the light. emitting chip set #20

thit | §7e8RpISed st the-aligit: emid ihigr Thi treadl amter helepght 0bai 8Bfing

chip Cbh20, [0031} o
the second transmission signal ¢2a are transmitted in common

(in parallel) to the 1light emitting chips Cal to Ca20 of the
light emitting chip group #a.

In the same manner, a first transmission signal 1line

15 201b for transmitting a first transmission signal ¢lb from the

transmission signal generation unit 120b of the signal

generation circuit 110 to the terminals ¢l of the 1light

emitting chips Cbl to Cb20 of the light emitting chip group #b

and a second transmission signal line 202b for transmitting a

20 second transmission signal ¢2b to the terminals ¢2 of the

light emitting chips Cbl to Cb20 of the light emitting chip

group #b are installed. The first transmission signal ¢1lb and

the second transmission signal ¢2b are transmitted in common

(in parallel) to the 1light emitting chips Cbl to Cb20 of the

25 light emitting chip group #b.
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In the same manner, the setting signal |ine 205el is connected to the
termnal Ce of the light emtting chip Cal of the light emtting chip group
#a and the terminal W of 10 the light emtting chip Cbl of the |ight
emtting chip group #b, and transmts the setting signal Mel to the |ight
emtting chip set #1 that is conposed of the light emtting chip Cal and
the light emtting chip Cpl. The se-Ling signal |line 205e2 is connected to
the termnal Me of the light 15 emitting chip Oa2 of the light emtting

chap aroup faranLIhededndels dan ol dde Joant SO Deach BGh2geh the

light emtting chip group ransntts f ng sréna o the

I'i ght enttt|n hi t 42 hat |s conposed of the light emtting chip Ca2
and thé" I| %gﬁt %)Qn'((ge é 20 the sane nmanner, the setti ng signal

line 203e20 i s connected to the ternlnal Ce of the Ilght emtting chip Ca20
of the [0030]

Further, on the circuit board 62, an enabling signal

5 line 203a for transmitting an enabling signal ¢Ea from the

enabling signal generation unit 130a of the signal generation

circuit 110 to the terminals ¢E of the light emitting chips

Cal to Ca20 of the light emitting chip group #a is installed.

The enabling signal ¢Ea is transmitted in common (in parallel)

10 to the light emitting chips Cal to Ca20 of the light emitting
chip group #a.

In the same manner, an enabling signal line 203b for
transmitting an enabling signal ¢Eb from the enabling signal
generation unit 130b of the signal generation circuit 110 to

15 the terminals ¢E of the light emitting chips Cbl to Cb20 of
the light emitting chip group #b is installed. The enabling
signal ¢Eb is transmitted in common (in parallel) to the light
emitting chips Cbl to Cb20 of the light emitting chip group #b.

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 ¢Ra from the turn-off

signal generation unit 140a of the signal generation circuit

25 110 to the terminals ¢R of the light emitting chips Cal to
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light emtting chip group #a and the termnal W of the light emtting chip
Cb20 that belongs to the light emtting chip oup #b, and tr n mts the
setting signal 4)W20 to the light 25 emitting chip set #20 that is
conposed of the light emtting chip Ca20 and the light emtting chip Ch20.
1003 As descri bed above, the reference potential Vsub and the power
potential Vga are transmtted in common to all the light emtting chips C
on the circuit board 62. Further, the first transm ssion signal oIa t he

second dLaNsgEssian i Iem%@ﬁiﬁ??cﬁpﬁglﬁf&ﬁ'ggal i 0% andh ) Lof f spgnal Ca

are transmtted in co ntot tti'ng chip group 4a. Furt er, the
first transm ssion si 10 4 transn155|on si gnal b, the

enabl i A<l S%ﬁpag.@g?hés %FﬁDBWF Fona® RIPEIE ¢ f %msﬂ?f?%ﬁ €th &8nmon
to the tting chi t he ot her hand, the setting
S|gnal§j¥Nbﬁ 951 Wﬂ?% t gtFP&g'%?gﬁéﬁgn t06 4\EPD aPBlEFaREni tt ed
in common to 15 the respective light emtting ch| sets 41 to 420 each of

whi ch iGligordFesed #6¥- one |ight emtting chip C that belongs to the I|ight

emtting chip group 4a and one light emtting chip that. belongs to the
[i-At emttidachtpegroup 4banner, a turn-off signal line 204b for

transmitting a turn-off signal ¢Rb from the turn-off signal
generation unit 140b of the signal generation circuit 110 to
the terminals ¢R of the light emitting chips Cbl to Cb20 of
the light emitting chip group #b is installed. The turn-off

10 signal ¢Rb is transmitted in common (in parallel) to the light
emitting chips Cbl to Cb20 of the light emitting chip group #b.

The turn-off signal lines 204a and 204b are examples of
the fourth wire.
[0032]

15 Further, on the circuit board 62, setting signal lines
20501 to 205020 for transmitting setting signals ¢Wol to ¢Wo20
from the setting signal generation unit 1500 of the signal
generation circuit 110 to the terminals ¢Wo of the 1light
emitting chip C for each light emitting chip set which is

20 composed of one light emitting chip C that belongs to the
light emitting chip group #a and one light emitting chip C
that belongs to the light emitting chip group #b are installed.

Further, on the circuit board 62, setting signal lines
205el to 205e20 for transmitting setting signals ¢Wel to ¢We20

25 from the setting signal generation unit 150e of the signal
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[ 0036] 20Here, the number oT wires (lines) will be described. in
the case where the present exenplary enbodinent is not appl ied, and the
light emitting chips C of the light emtting apparatus 65 are not ad into
the light emtting chip groups and the light emtting chip sets, two
turn-on turn-off signals 0) are transmtted for each light emtting chip
C, and if the nunber of light emtting chips Ca beL. to 40 80 turn-on
signal lines (corresponding to the turn-off signal |ines 204a and 204b in

Fig. 4) for turning.on the %' ht_em. tting thyristorg L are required, in
order 38 SR AheSaSY ur ign E%nt?rbhgegﬁipﬁﬁﬁg Vris OFEQE ;69htach 1
emtting.chi.p Ctp be described |ater.ln additjon, first. fra sni_ssi on
si gnal l%%é‘P@or?@%Bon(’gi gt C1Fe FiP8t tTRhSHSSi §R1& gRak 1 26%a and
201b in Lid.second 10m i ssion signal lines(corresponding to the second
t r ansnicSEPEIF ST ghal Mihes12b2a AR 2EPD CALR o ahd tpoiet o Res 2008 and
200b are required- Accordingly, in the light emtting apparatus 65, the
nunber lofhfi resl{tinesyrhbecowesus4 faFuritthepnesiicght hemiteanen Siignaf |ines
are for 15 transm .ttino current foron the light emtti thyristors L, they
ar eb r egihiatedhetlonaved ome esigttanoel tAccordi gl yroas $heatar nasoalsegnal
lines, wires having a wwde wdth are required.Due to this, in the case
where this exengliary €nbodenerttiisignadi@ppl | ethdd urabblly t@f MIES and
the setting signal lines 205el to 205e4 are described.
The setting signal lines 20501 to 20505 and 205el to
205e5 are examples of the third wire.
10 [0033]
For example, the setting signal line 20501 is connected
to the terminal ¢Wo of the light emitting chip Cal of the
light emitting chip group #a and the terminal ¢Wo of the light
emitting chip Cbl of the 1light 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 Cbl. The setting signal 1line 20502 is
connected to the terminal ¢Wo of the light emitting chip Ca2
of the light emitting chip group #a and the terminal ¢Wo of
20 the light emitting chip Cb2 of the 1light emitting chip group
#b, and transmits the setting signal ¢Wo2 to the 1light
emitting chip set #2 that is composed of the light emitting

chip Ca2 and the light emitting chip Cb2. In the same manner,

the setting signal 1line 205020 is connected to the terminal

256  ¢Wo of the light emitting chip Ca20 of the light emitting chip
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20 having a wide wdth should be installed on the circuit board 62 of the
light emtting apparatus 65 to increase the area of the circuit board 62.

[ 0037]
t he nu
i nci ad
i nes

40 set
Accord
accordi
t he nu

In this exenplary enbodinent, as illustrated in Figs, 5 and 4E, if
nber of light emtting chip or cups is set to 2, 10 signal |ines
intransm ssion signal. |ines 20l1a and 201b, second transm ssioni gnal

202a. and 2021 enabling signal |ines 203a and 203b, turn-on signal
es 204a and. 204b, and powe |ines 20Cc an. d 200b are required. Further,

%ﬁﬂﬁ§§ %ﬂgé%% §§ % §%%Pég %ﬁ?g§%3 in tﬁﬁﬁ%ttgnen1fg$néﬁ? ngg LngS

accordlng to exe

y

60% hat |n the case where this exenplarépenbodlnent iS no

FurtheﬁrQQ?W%ﬁ%;%ﬁ%nﬁ?EFyn%nﬁéaPﬁén@WO
tors L |s erformed through the power |ines 200a and 200b and the

thyris
turn-o

né® tHe ctik¥eht e@hggwgt 6liRe
e tsiftyrfal TR Rhed S20LFRARE EP@OEbeaﬂég§étQ$}QQHqﬁrﬁPkm tmel cpedr

5

11

oPTHVED acsordiiy ¢ hrgns ne‘??rtﬁlpgcﬁ%n?:rél%n‘o% Hent *Recomnd "9

thyristors TRl and TR2, wires having | ow resistance and wi de width are not.

re bur

gdie 116 ghHi §Hé9té:rm19arcyli@m0rrent is not required to install a

plurality of wires having a. wide width on the circuit hoard 62, and thus

the ar

10

15

20

25

ea of t[Aé3¢éilrcuit board 62 nmay be reduced. 20[ 0038]

In the same manner, the setting signal 1line 205el is
connected to the terminal ¢We of the light emitting chip Cal
of the light emitting chip group #a and the terminal ¢We of
the light emitting chip Cbl of the light emitting chip group
#b, and transmits the setting signal ¢Wel to the 1light
emitting chip set #1 that is composed of the light emitting
chip Cal and the light emitting chip Cbl. The setting signal
line 205e2 1is connected to the terminal ¢We of the 1light
emitting chip Ca2 of the light emitting chip group #a and the
terminal ¢We of the light emitting chip Cb2 of the 1light
emitting chip group #b, and transmits the setting signal ¢We2
to the 1light emitting chip set #2 that is composed of the
light emitting chip Ca2 and the light emitting chip Cb2. 1In
the same manner, the setting signal line 205e20 is connected
to the terminal ¢We 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
group #b, and transmits the setting signal ¢We20 to the light

emitting chip set #20 that is composed of the light emitting
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Figis an equivalent circuit diagramillustrating the circuit configuration
of alight emtting chip Cthat is a self-scanningt emtting device (SLED)
chip according to a first exenplary enbodinment, In Fig. 5 except for the
input. termnal (W, termnal (!)W, and termnal .R), respective devices
to be described hereinafter are ged based on the |ayout on the |ight
emtting chip Cas illustrated in Fig. 6 to be described | " In this case,
unlike Fig, 4A, for convenience in planation, the input termnals (term nal
Vga, t i i nal, . , t. i nal )y are shown at the left side
of %rhrﬁpn%vazgyd,atng%?h%hellﬁnﬁguteﬂ{lcetrtrjﬁq{r?g}%?r% %\6%‘%02, termnal .147e, and
termnal 0) ir@ §?omn at the right side of the 10 drawi ng. [0039] As
dc-scr ibed 8 9 ;, the light emtting chip Cincludes a light emtting
thyristor colum (light emattang unit 102 (see 4A)) conposed of |ight
emitting thyPPsCERSIEPSI 2PAVE ™ 1519 5T S eI RO i ’rngIY%‘H? @Pﬁitgbﬁg
devices that are arranged in rows on the substrate BO.

power potential Vga are transmitted in common to all the light

emitting chips C on the circuit board 62.

iz}

Further, the first transmission signal ¢la, the second
transmission signal ¢2a, the enabling signal ¢Ea, and the
turn-off signal ¢Ra are transmitted in common to the 1light
emitting chip group #a. Further, the first transmission signal

10 ¢lb, the second transmission signal ¢2b, the enabling signal
¢Eb, and the turn-off signal ¢Rb are transmitted in common to

the light emitting chip group #b.
On the other hand, the setting signals ¢Wol to ¢Wo20 and

the setting signals ¢Wel to ¢We20 are transmitted in common to

15 the respective light emitting chi sets #1 to #20 each of which
is composed of one light emitting chip C that belongs to the
light emitting chip group #a and one light emitting chip C
that belongs to the light emitting chip group #b.

[0036]

20 Here, the number of wires (lines) will be described.

In the case where the present exemplary embodiment is
not applied, and the 1light emitting chips C of the 1light
emitting apparatus 65 are not divided into the light emitting

chip groups and the 1light emitting chip sets, two turn-on

25 signals ¢1 (in this exemplary embodiment, corresponding to
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Further,thelightem t:tl ntachi pCG ncludesa transm ssion thyristor colum
conposed of transm ssion thy.ristorTl, 12,as an exanple of the transm ssion
20 devices that are arranged in rows in the same nanner as

emt.ting thyristor colum, and a. setting thvr 3. stor colum conposed of
setting _sL.ors 31, 32, 33, as an exanple of the setting devices that axe
acran.ged in rows in _de sane manner. 25Here Lxi the case where the |ight
emtting thyristors Li, represented by light emtting. thyristors L. In

Lhe case, uhere e Lesnogission VELSore. Tl T 12y are pet 0L sbi guished
Anot hersh hay o S bbr GEnCUaCEY 201 (1B T T SIS S P8 “CISEIRENEP. ¢ he
light enmitt ng chip Cincludes setting enabling thyristors TEl and TE2 as
an exarfflre 8f tHerler@bl iSHgPEl0 YeVPees|CUTESARHISD pPovidifed “WERROL ir n- of f
thyristors TRL and TR2. [0040 in this case, the above-described
t hyt i storgall ilghteerd @44 mpd hyv4lstor Eudt r AhshPsstonnthyr pst aheTligetting
5 emitting thyristors L are required in order to simultaneously
turn on two light emitting thyristors L for each 1light
emitting chip C to be described later. In addition, first
transmission signal lines (corresponding to  the first
transmission signal 1lines 20la and 20lb in Fig. 4), second
10 transmission signal lines (corresponding to the second
transmission signal lines 202a and 202b in Fig. 4), 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 transmitting current for turning on the 1light emitting
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, 1in the case where this
exemplary embodiment is not applied, a 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. 4A

25 and 4B, 1f the number of light emitting chip groups is set to
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15 thyristors S, setting enabling thy stars TEL and TE2, and turn-off
thyristors TRI and TR2) are sem conductor devices having three termnals of
an anode, a cathode, and a gate. [00411 Further, the light emtting chip C
i ncludes coupling 20 diodes D, D2, 03,ch of which is provided between each
pair of transm ssion thyri ors Ti; T2, T3,Further, resistors Rx are.
provi ded between the transm ssion thyristcrs Ti, T2, T3,and the setting
thyristors Si 52, 33 per iyely. Further, connection resistors
Rv are pr d@?gh @1% er&ﬁé‘ﬁu&ﬁ‘ié' @grggyrt'r%}t?%'}rﬁs%'ro 32 f@af‘”?ﬁ@@ i ght
emtting thyristor 3, emtting chip
C incl S con |on reS|s rs P2 bet ween the t e t.h tors
o Lo S Foald 4‘3% o et idpjra e%% o%a ¥bb8,
Fbre in g sane na as t I'%ﬁé ttin i t %B case
where hé &&&l%ﬁ?qﬁ e [ En %t?h%%? hed"fro

anot her -, the% are represented by coupling diodes 0, LU 0043]
and 204 and power lines 200a and 200b are required. - Further,

40 setting signal lines 20501 to 205020 and 205el to 205e20

o

are required. Accordingly, the number of wires (lines) in the
light emitting apparatus 65 according to this exemplary
embodiment becomes 50.
Accordingly, the number of wires according to this
10 exemplary embodiment becomes 60% of that in the case where
this exemplary embodiment is not applied.

Further, in this exemplary embodiment, since the current
supply to the thyristors 1L 1s 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 required.
In this exemplary embodiment, it is not required to install a
plurality of wires having a wide width on the circuit board 62,
and thus the area of the circuit board 62 may be reduced.

20 [0038]

Fig. 5 is an equivalent circuit diagram illustrating the
circuit configuration of a light emitting chip C that is a
self-scanning light emitting device (SLED) chip according to a
first exemplary embodiment. In Fig. 5, except for the input

25 terminals (terminal Vga, terminal ¢1, terminal ¢2, terminal ¢E,
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Here, the nunber of light emtting thvrigtors L in the light emtting th:
HE o col.= may be predetermned, in the first exenplary enbodi nent, the
nunber of light emtting thyristors L is, for exanple, 512, and the nunber
of setting 15 thryiistors Sis also 51However, the nunber of transm ssion
thyristors T is a halfthe nunber of light emtting thyristors L or setting
t..hy. 4stors S, that is, 256. That in the rasa where one light emtting
thyristor L and one setting thvristor S forma pair, one Lransm ssion
thyristor T 2Q i rovided with t pairs of light emtting thyristors L
an set g eyr WPor s Sarmitial 8E, PRrbS. acerRaluBbr | OFERURBELRG

di odes 0 i,s 256, ich is the same as the nunber of transm ssion thy. The
nunber P LEGRmd |10 TERFEEBRY RRECR) RS TS SMPeG SEAIDOMAES o LHe
Further, the light emtting chip Cincludes one start _Lode Ds. Further,
the |i gRt/O&H t2 ngPehil poLti RELGdES It ientCl rRi tildyStésiteforis) Riiganfl 1R2
for preventing excessive current fromflowng to a first transm ssion

si gnal tloi ke 72sfogribedadsitiettt-i ng the first transmission signal (I and a

second transm ssion signal line 73 for transmtting the second transm ssion
si ghal 2. Further thtibe ldaght, emriltiikeg chiq. C 4mcl utles cosneatience in
lirnitinasistors RE, RW, Rw2, RRl, RR2, and Rt. In addition, the

l'i ght @&Ftlahagi_%mi,p_t@lel- 1Aglvdes Gurfent :ﬁ:gmﬂmr &3last of Srifha R121, R13,
and R14 tor inhibiting excessive current flowto turn-on signal lines 75-1
and 75¢2 hRak 1SYRP! Ya kU £EPR LT BHER- Aot O dis | LOht nemitdding {yr skors L.
the drawing, and the input terminals (terminal ¢2, terminal
¢We, and terminal ¢R) are shown at the right side of the
10 drawing.

[0039]

As described above, the light emitting chip C includes a
light emitting thyristor column (light emitting unit 102 (see
Fig. 4A)) composed of light emitting thyristors L1, L2, L3,

15 as an example of the light emitting devices that are arranged
in rows on the substrate 80.

Further, the light emitting chip C includes a
transmission thyristor column composed of transmission
thyristors T1, T2, T3,.. as an example of the transmission

20 devices that are arranged in rows in the same manner as the
light emitting thyristor column, and a setting thyristor
column composed of setting thyristors S1, S2, S3, .. as an
example of the setting devices that are arranged in rows in
the same manner.

25 Here, in the case where the light emitting thyristors L1,

-33 -



15[ 0045] In this case, the light emtting thyristo s LI, L2, L3, of the
light emtting thyristor colum, the transm ssion -hyris:or Tl, 12, T3, of
the transm ssion thvristor colum, and the setting thyristors Si,of the
setting 20 tor, istil: colum are arranged in nunerical order fronthe |eft
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..." colum. Further, the coupling diodes D1, D2, D3, are.

arranged | n%?,he .Prggé ! t25%$§€11§%12¥§ﬁ?§%f £ oM &.ne Eﬁfatthﬁirde o %Qﬁf’et o

draw ng. - 53, urt her, emtting thyristér co
1t ne "OrBer GO Cha IO UMb tKyr BT Br CEOram, (He STt PRGC HOFF et or
colum, and the light emtting thytHscolum fraomthe_upper side of Fig. 5.
[0046] the  LIRBRPISELER: ri CRAVTtOFATEti Ontror réspective devi @& i n"Phe
light emtting chip Cwll| be described. Anode termnals of the |ight
em tti Agsthygivstshied  tHem r aisn sTi@mehy i stey 19re¢horserefagtedy Pstor 3,
the pt. ng enabling thyristors TEl and TE2, and the u -oft thyristors TR
ands TR2 ranengesiect edhyoishersulist r at Bn 8@ henodeseomioarg . the setting
thyristors 81, S2, 83, .. are not distinguished from one
another, they are represented by setting thyristors S.
Further, the 1light emitting chip C includes setting
enabling thyristors TEl and TE2 as an example of the enabling
10 devices, and is also provided with turn-off thyristors TR1 and
TR2.
[0040]
In this case, the above-described thyristors (light
emitting thyristor L, transmission thyristor T, setting
15 thyristors S, setting enabling thyristors TE1 and TE2, and
turn-off thyristors TR1 and TR2) are semiconductor devices
having three terminals of an anode, a cathode, and a gate.
[0041]
Further, the 1light emitting chip C includes coupling
20 diodes D1, D2, D3, .. each of which is provided between each
pair of transmission thyristors T1, T2, T3, .. Further,
connection resistors Rx are provided between the transmission
thyristors T1l, T2, T3, .. and the setting thyristors S1, S$2, 83,

.., respectively. Further, connection resistors Ry are provided

25 between the setting thyristors S1, S2, S3, .. and the 1light
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Further, these anode terminals are connected to the power |line 200s. (see
Fig. 4) through the termnal Vsub that is 15 the back el ectrode 85 (see
Fig. 6 to he described that is installed on the back of the substrate 80. A
reference potential. Vsub is supplieci fromthe reference potential. supply
unit 160 to the power |ine [0047 20Cat hode term nals of the odd-nunbered
transm ssion thyristors Tl, T3,are connected to the first transm ssion
signal line 72 along the transm ssionstor colum. Further,in. the

lighte n]iltﬂﬂgngcgt}s&%té #e’ Sty tr srrj_:ssi on . signal line 72 is connected

to the ermnc input” terni nal of the first transm ssion

si gnal lat h the curre [imtin i,stor Thi s ternlnal Si is
connect ed. (gQﬁﬁi ﬁ’réfhetﬁé 3ﬁlé§?ﬁ5t%$%n§ Pi e ?@ﬁ%pdfiegonnec 1og)  and
the first transmss ion sirinal Sla is transmtted to the termnal Si.
[0048] resistorgoRi Heeloite? Hamdlight hedetEérsi haVsisforReléverZnuiBer ed
transm ssion thyristors T2, T4, are connected to the second transm ssion

si gnal - iaved 73 rabvohig Ytivee t%hﬁmﬁ@idﬁsqme@tkﬁtml um. Further, in the
light emtting chip Cal, the 10 second transm ssion signal line is
conhected to (O 2Xlerm nal 4)2 that is the input termnal of the second
transm ssion signal. Sza through the current iimtang resistor 3,2. This
term nal 4)2Hesegonnect edhto thenesecomendr ansei ssien siggat | kpet203a (see

Fig. 4), and the second transm ssion
thyristors L, in the case where the coupling diodes D1, D2, D3,
. are not distinguished from one another, they are represented
by coupling diodes D.
10 [0043]

Here, the number of light emitting thyristors L in the
light emitting thyristor column may be predetermined. 1In the
first exemplary embodiment, the number of 1light emitting
thyristors L is, for example, 512, and the number of setting

15 thryristors S is also 512. However, the number of transmission
thyristors T 1s a half of the number of light emitting
thyristors L or setting thyristors S, that is, 256. That is,
in the case where one light emitting thyristor L and one
setting thyristor S form a pailr, one transmission thyristor T

20 1is provided with two pairs of light emitting thyristors L and
setting thyristors S.

In this case, the number of coupling diodes D is 256,
which 1s the same as the number of transmission thyristors T.

The number of connection resistors Rx, Ry, or Rz is also 512.

25 [(0044]
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15 signal 4)2a is transmtted to the term nal 02, [0049] Cat hode
termnals of the odd-nunbered setting thy.rist Si, 33,and the setting
enabling thyristor TEl are connected to the setting signal line 74-1 al ong
the setting 20 thyristor columm. Further, the setting signal line 74-1 is
connected to the termnal Slio through the current Iimting resistor PW-
In the light emtting chip Cal, the termnal SWis connected to the setting
signal IIne 205el (see Fig. 4) , and the setting signal SWIl is transnmtted

to the terninal Q. 25[ e150]lilg t%&ﬁ@%ngﬁgf t@eg}{gﬂagggbec[]needsg%ggg

yr:and the setting énabling Vri e connected to the setting

gciinc 74al o the setting.th,,or colum. Further he setting signal |ino
3 & B Ao 1 o TEE T il i U 1THe. et et SRFLUPRG PREFERD:
RW.1n theip Cal, the termnal thW is c:onneot.ed to the sesignal |ine.
205e1 1dBEARE% He Tettimy Bt gRaf 881 G tREMEHR Tt pCehelYer AtRaent

from flowing to a first transmission signal 1line 72 for

5 transmitting the first transmission signal ¢1 and a second
transmission signal 1line 73 for transmitting the second
transmission signal ¢2. Further, the light emitting chip C
includes current limiting resistors RE, Rwl, Rw2, RR1, RRZ2,
and Rt.

10 In addition, the light emitting chip C includes current
limiting resistors R11, R12, R13, and R1l4 for inhibiting
excessive current flow to turn-on signal lines 75-1 and 75-2
that supply current for turn-on to the 1light emitting
thyristors L.

15 [(0045]

In this case, the light emitting thyristors L1, L2, L3,

of the 1light emitting thyristor column, the transmission
thyristor T1, T2, T3, .. of the transmission thyristor column,
and the setting thyristors S1, S2, 83, .. of the setting

20 thyristor column are arranged in numerical order from the left
side of Fig. 5. Further, the setting enabling thyristors TEl
and TE2 are installed in parallel to the setting thyristor S1
on the outer side of the setting thyristor column. Further,
the coupling diodes D1, D2, D3, .. are arranged in the order of

25 their numbers from the left side of the drawing.
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10[ 0051] Further, the gate termnal Gel of the setting enabling
thyristor TEl and the gate germnal Ge2 of the setting enabling ihyristor
TE2 are connected to the enabling signal |line 76. The enabling signal |ine
76 is connected to the 15 terminal oE through the current limting resistor
RE. in the light emtting chin Cal, the termnal O; is connected to the
enabling signal line 203a (see Fig. 4), and the enabling signal 4Ea is
transmtted to the termnal tirE. [0052] 20Gate termnals Gri of the

odd- nunberedgdﬂy% eﬂntgﬂgg £P¥ﬂ#f;§&§%EL ndeﬁ ‘ﬁ&%‘“éoi %tIStgﬁ TN are

connected to the turn-on Si gha | ong ht "enittin

thyristor col.um. Further, e of t turn-on si naI 75-1 | S.co nect ed
ot he PARGRITIE™ 1 UGS het O%J%weﬁred & ngeFELfg: orhRrESPaRG the
other end of the turn-- on signal. line 75-1. is connected to the power
line YPQM%Wﬁnﬁ¥qrﬁ¥¥ﬁﬂ9%ﬁnlnl ?|%@d?%ngtBheREBansmlsSloncﬁbérﬂéFﬁFnals
&Gr2 of the even-nunbered light emtting thyristors 12 L4, and the turn-off
thvri sttorl UTR2 atlee coanéened thy rilsd otrur e bwnsi ghab Itihee PEg@taEmﬁgtih@ l'i ght
emtting thyristor colum. Further, one end of the turn-on signal line 75-2
I S tonmégtréd tioar tded ypoweirdm née7 Litderroughid hef clirr.erst. Lim .. I na resi stor
R12, and the other end of the turn-on signal line 75-2 is connected to the
power |ine 71othwough 10 the current limting resistor [0053]

Next, electrical connection of respective devices in the
light emitting chip C will be described. Anode terminals of
the light emitting thyristor L, the transmission thyristor T,
10 the setting thyristor S, the setting enabling thyristors TEl
and TEZ, and the turn-off thyristors TR1 and TR2 are connected

to the substrate 80 (anode common).
Further, these anode terminals are connected to the
power line 200a (see Fig. 4) through the terminal Vsub that is
15 the back electrode 85 (see Fig. 6 to be described later) that
is installed on the back of the substrate 80. A reference
potential Vsub is supplied from the reference potential supply

unit 160 to the power line 200a.

[(0047]
20 Cathode terminals of the odd-numbered transmission
thyristors T1l, T3, .. are connected to the first transmission

signal 1line 72 along the transmission thyristor column.
Further, in the 1light emitting chip Cal, the first

transmission signal line 72 1is connected to the terminal ¢1

256 that is the input terminal of the first transmission signal
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Further, the cathode termnal of the turn-off thyristor TR 1 is connected
to the turn-off signal line 77 through the current limting resistor
and the cathode termnal of. the 15 turn-off thyristor TR2 is connected to
the turn-off signal line 77 throughcurrent limting resistor RR2. Further,
turn-off signal lineis connected to the termnal R the |ight

ng chip Gal, the termnal bR is connected to the turn-off signal

emtti

204a see, and thc cm 20 off signal OGa is transmtted to the term nal

[ 0054]

connect'e

tern hé =t ransm sSi on 't hyr

RP. 1,

0.
0192 935Rc R B 1 G B3l LR L s SRE QN LONERaLope T ar e

aving the

line

pumoer ) (e Ahd NSO, g vp SoH LD DYLLS 018211 g the puaer

e gate termna settrn yristor

nunberEgn, respectively, through the connection resjstors Rx. [0055]
1g.

10

15

20

2b

4), and thé first Transmission signal ¢la is transmittéed
to the terminal ¢1.

[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
second transmission signal 1line 73 1s connected to the
terminal ¢2 that is the input terminal of the second
transmission signal ¢2a through the current limiting resistor
R2. This terminal ¢2 is connected to the second transmission
signal line 202a (see Fig. 4), and the second transmission
signal ¢2a is transmitted to the terminal ¢2.

[0049]

Cathode terminals of the odd-numbered setting thyristors
s1l, 83, .., and the setting enabling thyristor TEl are
connected to the setting signal 1line 74-1 along the setting
thyristor column. Further, the setting signal line 74-1 is
connected to the terminal ¢Wo through the current limiting

resistor RWl. 1In the light emitting chip Cal, the terminal ¢Wo

is connected to the setting signal line 205el (see Fig. 4),

and the setting signal ¢Wol is transmitted to the terminal ¢Wo.

[0050]
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On the other hand, the respective gate termnals Gs2, 0s3,of the setting
thyristors Si, 32, 33,are connected to the gate termnals Gl1, gl2, 013, _
the light emtting thyristors Li, 12, 13, _ havino the sanme nunbers through
the connection resistors Ry, respectively. 10The gate termnals 01 of the
Light emtting thyristors L are connected to the power line 71 through the
connection resistors Hz that are installed to correspond to the respective
light emtting thyristors |I. [0056] 15Here, in the case where the gate
termnals &G 'Cattlﬂ% ate tteg n%allss Gséf Gs he 053%\791»1—&%&?&193'[ geé@%%nal S

012, 013, are not ol stxnc ron one another, they are represente ate
termnals G ,gate rm.nals and th ate termnals G, res e.l:Inf.:7 The
coupl | BTt 0152 oS dng vy bRl S8 berReeh Ak il T LY tHe TEZ
respective gate termnals@2, &3, _of the transmission. thyristors Tl, T2,

23, i n Rdffer FEANSEGIGEr . tPhat "Fs, StheTROupt+#ep Hi ode 01,22, 2d8nar ethe

connected in . . _ .
setting thyristor column. Further, the setting signal line 74-

2 1s connected to the terminal ¢We through the current

[ §

limiting resistor RW2. In the light emitting chip Cal, the
terminal ¢We 1is connected to the setting signal 1line 205el
(see Fig. 4), and the setting signal ¢Wel is transmitted to

the terminal {¢We.

10 [0051]

Further, the gate terminal Gtel of the setting enabling
thyristor TEl1l and the gate germinal Gte2 of the setting
enabling thyristor TE2 are connected to the enabling signal
line 76. The enabling signal 1line 76 1s connected to the

15 terminal ¢E through the current limiting resistor RE. In the
light emitting chip Cal, the terminal ¢E is connected to the
enabling signal 1line 203a (see Fig. 4), and the enabling
signal ¢Ea is transmitted to the terminal ¢E.

[0052]

20 Gate terminals Gtrl of the odd-numbered light emitting
thyristors L1, L3, .., and the turn-off thyristor TRl are
connected to the turn-on signal 1line 75-1 along the 1light
emitting thyristor column. Further, one end of the turn-on
signal line 75-1 is connected to the power line 71 through the

25 current limiting resistor R11l, and the other end of the turn-
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series so that they are sandw ched between the gate termnals Gl, G2,
Ot3, ... in order, FurLher, the coupling diode Di is connected in direction
in which current flows fromthe gate terminal G1 toward the gate term nal
G 2. Oher coupling diodes 02, 03, D4, are connected in the sanme nmanner,

In this case, the anode term nal of the coupling diode 0256 is connected to
the gate termnal 0Ot256, and the cathode term nal of the coupling diode
0256 is connected to the power line 71 through the current Limting

resi st . 5 OFurther, th t hode term nal of.a start di ode. LJ, -
is cong{enc%ldgrgagptﬁlen%afg ﬁ‘er?rsri na %&%I%egfdct e 1t ncgﬂrﬁlés%rﬁetﬁg/rfcg%}lglﬁ on.
one si of . the transm.ssion thyristor colum, and the anode term nal of
the st gﬁ}e ditBde s %lénjt?olﬁ’r‘?e&eegd ®% Ket Second transni ssion signal |ine 73.
15The power line 71 is connected to the termnal Vga. The terminal Vga is

connect ed t o “PRE gedtinalie ©0bh, CandNehes PV TP et | i 9NVE aemitstdnppl i ed
fromthe power potential supply unit 170 to the termnal Vga. [0059]

20Fi gs thaX it B8 &Pe alpl anar leaybuthdi agranrahl aloroiss-osedR2onakevi ew
of alight emtt:hip r according to a first exenplary enbodi nent. Figs. 6A
and5 68 adringesttreat eta pord | amronronhesiehtlsildeneof 76he | 4 ghihg ertd i 1Cgas
illustrated in 5, that is, a portion around The light emtting
emitting thyristor column. Further, one end of the turn-on
signal line 75-2 is connected to the power line 71 through the
current limiting resistor R12, and the other end of the turn-
on signal line 75-2 1is connected to the power line 71 through
10 the current limiting resistor R14.
[0053]
Further, the cathode terminal of the turn-off thyristor
TR1 1is connected to the turn-off signal line 77 through the
current limiting resistor RR1, and the cathode terminal of the
15 turn-off thyristor TR2 is connected to the turn-off signal
line 77 through the current limiting resistor RR2. Further,
the turn-off signal line 77 is connected to the terminal ¢R.
In the light emitting chip Cal, the terminal ¢R 1is connected
to the turn-off signal line 204a (see Fig. 4), and the turn-
20 off signal ¢Ra is transmitted to the terminal ¢R.
[0054]
The gate terminals Gtl, Gt2, Gt3, .. of the transmission
thyristors T are connected to the gate terminal Gt, of the

transmission thyristor T, having the number n (n is an integer

25 that 1is equal to or larger than 1), the gate terminal Gss;-; of
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25thyri ¢ 3 Li toe setting thyristors Si to 54, and the transm ssion
thyristors Ti and T2. Accordingly, Fis. 6A and GB do not illustrate a
portion on the right side of the light emtting chip Cof 5, that is, a
portion around the termnal cts2, the termnal Oe, and the termnal R

6A is a plat= layout die( am of a. light emtting chip C, and Fig. 6Bis a
cross sectional view taken along line VIB- IBillustrated in Fig. 6A
Accordingly, in Fig. GB, as seen fromthe |ower portion of draw ng,

Cross--.sect| : l:i itti t hyrjscor t nnect j,on
resist3§§%m%8€€lﬁéekgsg%ﬁggEtﬁ%%ﬂsgggvg$¥ %%%nggﬁpég r@%%gﬁdr ? FRS
coupl i ng .di ode d, nd.the transmssion,.[..h cistor Ti are indicated. In
o5 EABIR SBITRE InaRtas of L i 0 « SHE LU CBOYEE SFaf i S MG BR.  In
this case, in Fig6A wres connecting the respective devices are indicated.
byl i d W& LN d opeif IHTugHhol d2 5 dh e ot @A G SiA it TRy § i3 s
installed on the respective devices are indicated by a black circle (6)
Further, in Hi0§>5568, the nanes of the i terlayer insulating filmand the
wires are omtted. 20L00601 The light emtting chip C as
illastrated Om Filge ©68heirs lcaomst r ubkedrdypsuctessioneky tamhaiingGalp ype
first sem conductor |ayer 81, an n-type second sem conductor. |ayer 89, a
p- t ype dsi®,r dgseni conduct ehel ayett83g afrty astotypeif,ousbh semj conduetor

| ayer 84 on a p-type substrate u v hi CA  conpound sem conductor, for
exanpl eonslucht 26 @A Or g&RA AsrmkHRtEBeG1sUceassi velyet chi pgthepnspypefirst
sem conductor |ayerthe n-f,-pe second sem conduct or | ayer 82, P°third
sem co r: I - n he n-ty f our .sem (ﬂg%{g 84,

t he ab%%%ﬁggg rigg Eégg?ggsqé%b }%étaﬁséd'bn%gvﬁﬁgrafﬁgy ) |skgﬁ§%rs

separa rom.oone soothe .(first .island 301 to tent.h i.sland. 310 and
i sl andtst%%gﬁl'g n’é::’%%e(fo\?\ln%[ c%al e grne)s'l d%sl]Ry’ respecq:lvely.

10 The gate terminals Gl of the light emitting thyristors L
are connected to the power 1line 71 through the connection

resistors Rz that are installed to —correspond to the

respective light emitting thyristors L.

[0056]
15 Here, in the case where the gate terminals Gtl, Gt2, Gt3,
.., the gate terminals Gsl, Gs2, Gs3, .., and the gate terminals

Gll, G122, G13, .. are not distinguished from one another, they
are represented by the gate terminals Gt, the gate terminals
Gs, and the gate terminals G1l, respectively.

20 [0057]

The coupling diodes D1, D2, D3, .. are connected between
two pairs of the respective gate terminals Gtl, Gt2, Gt3, .. of
the transmission thyristors T1, T2, T3, .. in numerical order.
That 1is, the coupling diodes D1, D2, D3, .. are connected in

25 series so that they are sandwiched between the gate terminals
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10As illustrated in Fig. GA the first island 301W shaped in plane. The
light emtting thyristor 1 11 is installed the center portion of the left V
shape that constit 'e the character, and the light emtting thy star L2
isinstal d in the center portion of the right V shape of the Wcharacter,
15 The left. V-shaped portion and the right V-shaped portion are
bilaterally symretrical except that the positions of the setting thyristor
Si and the setting thyristor 32 are different fromeach other. Accordingly,

only t ef - ed porti il escrihed. 20The connecti resistor
Rz is ir&;lsft’al te%ll’ iﬁgghe'"pg?lt iog‘ﬁgie?hat Eins tglrezrr‘ichtglc? fFor %%gl%i*?g?/- gﬂaﬂigd
portion, and the setting thyr,stor S and.the connectiqgn resitrs Rx and Ry
are i néjtoemeec(}qcﬁ the t&i%efjl%SFt%?Bﬁ trfat W?‘%‘:Er drithed rgllnowtsh ¥g t Heshaped
portion. The second island. 302 is in a rectangular shape in p and is

provi d&d W t9F FHE &l rislni tBiac tHya igtter CHTTEHRR K& couplbhnag @Psaeélipy,

[ 0062 The third island. 303 is in a rectangul ar snape in plane, and
is pro@idedswilizh thie ¥t i-ngmEnatsinnertawy rinsttdre FEIMeTh@rfreurt h i sl and. 304
is also in a rectangular shape in plane, and is provided with the setting
enabl i ng t hvilinstidri sSTE2asdhe thief tdnddd andriB805ai soifn tde rect@hjud atishape

pl ane, and is provided with the start diode Ds, 10The current limting

resistonsR is iswiatted o8 the gixth deshanth1306:23he gairent bhrhbHag.
resistor RW is installed on the seventh island 307, and the current

l'im ti Rg m@siaSt ofr REnd Schisi ahledignet Resei ght hooisd andy 308.  Thegyrrent
limting resist 1;0 1 s installed on ninth island 309, 15 and the current
lim tingresihston Rl nstaldgdon theiting resistor Rt.

[0058]

10 Further, the cathode terminal of a start diode Ds 1is
connected to the gate terminal Gtl of the transmission
thyristor Tl 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.

15 The power line 71 is connected to the terminal Vga. The
terminal Vga 1is connected to the power line 200b, and the
power potential Vga 1is supplied from the power potential
supply unit 170 to the terminal Vga.

[0059]

20 Figs. 6A and 6B are a planar layout diagram and a cross-
sectional view of a light emitting chip C according to a first
exemplary embodiment. Figs. 6A and 6B illustrate a portion on
the left side of the light emitting chip C as illustrated in

Fig. 5, that is, a portion around the 1light emitting

25 thyristors L1 to L4, the setting thyristors S1 to S4, and the
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tenth island 310. These islands are in a rectangul ar shape. [0063] Further,
inthe light emt.tinc chipl isands(no sign) that are equal to the first

i sland 301 and the second island 20 302 are installed in parallel to them
On th=se islands, the light emtting thy istors 112,113, 114,the setting
thyristors S2, 33, Si,and the transm ssion 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 sane |si.anas as

t he thl 0 |sI nd i a h

turn- of - r|s @yﬁaégand Q?eT?nsta é?qiﬂ %%ﬁe S§§E5I8|ands
as the h |slan 306 he seventh island. 307 ninth,isl 30 d the
tenthl #? f% R@#%Iadpoﬁﬁaophgn 3&?eﬁﬁq |§%qﬁ]?€s€§?o?§ . Fwe,
RR1, RR2 R13 R14 are Further, as illustrated in Fig. t he
back eFdtittddd 85"tRatCi §Tt hBl¥er MinaFh¥sublss |ansE’%¥’Fb‘€Por§3%%danheof t he

10substrate 80. [0064] Further, referring to Fis. EA and 68, the
first itslrancda20®2t o thke teentinalsihbdrd 3008 whkl tbemdescr pPed in detail .

5 Fig. 6A 1is a planar layout diagram of a light emitting
chip C, and Fig. 6B is a cross sectional view taken along line
VIB-VIB illustrated in Fig. 6A. Accordingly, in Fig. 6B, as
seen from the lower portion of the drawing, cross-sections of
the light emitting thyristor L1, the connection resistor RY,

10 the setting thyristor S$1, the connection resistor Rx, the
coupling diode D1, and the transmission thyristor T1 are
indicated. 1In Figs. 6A and 6B, the names of important devices
or terminals are given.

In this case, in Fig. 6A, wires connecting the

15 respective devices are indicated by solid 1line. And open
through-holes on the interlayer insulating films installed on
the respective devices are indicated by a black circle (e).
Further, in Fig. 6B, the names of the interlayer insulating
film and the wires are omitted.

20 [0060]

The light emitting chip C, as illustrated in Fig. 6B, 1is
constructed by successively laminating a p-type first
semiconductor layer 81, an n-type second semiconductor layer
82, a p-type third semiconductor layer 83, and an n-type

256 fourth semiconductor layer 84 on a p-type substrate 80 in a
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t emtting thvristor LI installed in the center 15 portion of the V shape
on the left side (in Fi.cs. 6A and 6B) of the Wshaped first island 301 has
an anode termnal that is the p--type first sem conductor |ayer 81 on the
p--type substrate 80, a cathode electrode that is an n-type ohm c el ectrode
121 fornmed on the area 111 of the n-type fourth sem conductor |ayer 84, and
a gate termnal 011 that is a type ohmc electrode 131 forned on the p-type
third sem conductor |layer 83 that is exposed by renoving the n---type
fourth ] u = ight _is em.tt r rface
(I ght totq%q‘rr% %%%%Jé%a@ﬁ‘é?é br oo Sramp 18 shfp Pl ! a;%ge oF R 1A

sem conductor |avei 84 except for_a that i,s covered by thc n-type ohmc

o 6ot 04t IFE and Phe t GPRCBRSHTGAL | e iTels sl 75 B CYRE: b Sicate, the
p-type ohmc electrode 131 is Installed adjacent to the area 111, and

ext end$ Y AHRENE SHapedly Por Bl on T6F the T st AnaSBOTONFBOEST layer The
setting thyristor Si installed in the right portion of the V shape of the
first i8A.andh30P-Hapeantanodeseaigondlcthat layahe8p,t el filket n-type

sem conductor |ayer 81 on the p-type substrate 80, cathode elect de that s
an fi- t ypeirahim serliceleotradel 492r f 94 nedhenabhecadeactiBedf dehécas- type for
sem conductor |aver 84, and a gate termnal Gs' that is the p-- type third
sen conduetzan dayer B8Hpllrelhiy 68Ses1ihe@sgatpatetatindkofsebnkeSafdther
constructed as an individual electrode, and is continuous to the p--type
third semeenductorg 1301. yor @3t if1heql ayer shhati acd siasnger gai-gkar) of
the connection resistor Rx and the connection resistor Ry to be described
later. ,i+n 4 dighhe same manner, the connection. resistor Rx installed on
the first islan§.§01 has resi stance that corresponds to the p-typ third
seniconductorob% er 83 between the p-type ohmc 20 el ectrode 132 installed
on the p -tyﬁe third sem conductor |ayer 83 and the settingytistor Si.The
p-type ohm c_el ectrode 2. is install g.toe center . portion aof the shape
ofiqhe first?Si %éﬁ$¥ﬁéﬁeqn&ncgﬁﬁ%ct§gh Fb?i %ﬁs?wlﬁggngegp ance”t hat
corresponds tg the p-t pe third sem conductor 25 | ayer 83 between_the

setti nﬁhlaﬁ)?fji diorelgineynd Tse ]pgq%ee%’qﬁ@g thyristdr L1 is installed

in the center portion of the left V shape that constitute the
W character, and the light emitting thyristor L2 is installed
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 S1 and the setting thyristor S2 are
different from each other. Accordingly, only the left V-shaped
portion will be described.

20 The connection resistor Rz is installed in one portion
that is branched from the 1left V-shaped portion, and the
setting thyristor S1 and the connection resistors Rx and Ry
are installed in the other portion that is branched from the
left V-shaped portion.

25 The second island 302 is in a rectangular shape in plane,
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el ectrode 131 (gate termnal G1I), Further, the connection resistor
Rz installed on the first island 301 has resistance that corresponds to the
p- type third sem conductor |ayer 83 between the p-type ohm c el ectrode 131
(gate termnal G1) andp -type ohm c el ectrode 133 installedp-tvpe third
sem conductor |ave 83. The -type ohmc electrode 133 is installed a the
front end of the |left portion that is branched fromthe |eft V shape of the
first island 301. 10[0066] The coupling diode D1 installed on the

d i ad 302 h d inal .th [ he. n- hm d
123 1 nt31 |60 O TN e E13 OI° ¢ FeoToype PBur L CEm Eondici T | Syer B4

and an anode termnal that is the p--type ohmc el ectrode 134 (gate
t er mi naf st 1€ PGh Yhe p-type third sem conductor |ayer 83 that is
exposed by revo- ng the n-type fourth sem conductor | ayer 84. in the
same manner, [0%Zlransmission. thv-ristor 11 installed on the second island
302 has an anode termnal that 20 is the p-type fourth sem conductor ay r
84 on. the p-TihypehsisstiratanB@B0A tathode techinaliléhathapet he pibype ohm c
el ectrode 124 fornmed on the area 114 of the n-type fourth sem conductor
| ayer 8hd andl areaigetiewtichalth@ isdthaing Seitalb ypeg obnyeietect rade. t84. 25In
this case, other islands that are installed in parallel to the first
i sl and 3Qk-tand dihgrserpndis | $1andi 302 acertbhgusaresnbfO6in plane, and
is provided with the setting enabling thyristor TE2. The fifth
island 305 is in a rectangular shape in plane, and is provided
with the start diode Ds.
10 The current limiting resistor R1 is installed on the
sixth 1island 306, the current 1limiting resistor RWl is
installed on the seventh island 307, and the current limiting
resistor RE is installed on the eighth island 308. The current
limiting resistor R11 is installed on the ninth island 309,
15 and the current limiting resistor R12 is installed on the
tenth island 310. These islands are in a rectangular shape.
[0063]
Further, in the light emitting chip C, islands (no sign)
that are equal to the first island 301 and the second island
20 302 are installed in parallel to them. On these islands, the
light emitting thyristors L2, L3, L4, .y the setting
thyristors S2, S3, S4, .., and the transmission thyristors T2,
T3, T4, .. are installed in the same manner as the first island

301 and the second island 302. The explanation thereof will be

25 omitted.
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The se
termn
substr

tting enabling thyristor TEl installed on the third island 303 has an
al that is the o-type f-ouroh sem conductor |ayer 84 on the p-type

ate 80, a cathode termnal that is the n-type ohmc electrode 1

25

formed on the area 115 of the n--type fourth sem conductor |ayer 84, and a
ermnal Gel that is the p-type ohmc electrode 10 135 fornmed on the

gate t
p--typ
fourth
i nst al
fourth
termn
t he n-

ed sem conductor |ayer 83 that is exposed by renoving the n--type
sem conductor | ayer 84. The sett4 ng enabling thyristor TE2
| ed on fourt i sland 3 Dﬂf de i nal at- ype
se con E% 8%’|£§§? giﬁ%n %%ﬁ?[}- y%g gﬂ%%t?%f%ggg%IQEQCa %d%ﬂg
. th is . the, n-type i c el ectrode 126, forned on the _area 6 or
j%tkﬁ?pe(’jﬁ%lhrrtt}h séﬁ%%‘g‘ﬁdugpg} IPayer Jéhsqca&#(fda gat’'®te ﬂ‘?nafzuﬁqéﬁ%%hat

is

the p--type ohmc elect 136 fornmed on the p-type third sem conductor |ayer

83 t hatthiYeigksdsed Thy r@nBvi g t e - tyséeflodt-h semicdifduct 619 ayere

20[ 006

8] The sta..b diodeDs installed on the fifth island. 305 has a

84.

cat hodé tlemdisnals t hae s xthe isltaype dhii ctepeservetdehl2isliaist apPed dhet he
17 of the n-type fourth sem conductor |ayer 84 and an anode. term nal

thad i sinhé p-dypel ohi¥ c 2bdekeet tedée hl 356 lfaordnet bnatdeipstaypedt hind.

area 1

sem co

10

15

20

25

nductor |ayer -
the current limiting resistors R2, RW2, RR1l, RR2, R13, R1l4 are

installed.

Further, as 1illustrated in Fig. 6B, the back electrode
85 that is the terminal Vsub 1is installed on the back of the
substrate 80.

[0064]

Further, referring to Figs. 6A and 6B, the first island
301 to the tenth island 310 will be described in detail.

The light emitting thyristor L1 installed in the center
portion of the V shape on the left side (in Figs. 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 G111 that is a p-
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 of

the n-type fourth semiconductor layer 84 except for a portion
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83 that is exposed by renoving the n-type fourth sem conduct or The
current limting resistor Rl installed on the sixth island 306, the current
limting resistor RW installed on the seventh island 307, the current
limting resistor REris on the eighth island 308, the current limting.
resistor R11 installed on the ninth island 309, and the current limting
resistor R12 installed on the tenth. island 310 have resistance that
corresponds to the p--type thisem conductor |ayer 10 between one get of the

p- typet@m@ cigl ecdyodes (o {104 rr%d@g ot henps LyRe dhifdisem eonduct pp ol ayer

83, [0069 Referrlng to Fi the connection rel ati onshi p between
the re tive de S e r| d., 15 typ m | ec de 121
t hat %Rﬁﬁéc%ht qﬁ%Qfe%%%%% 9§f9t%§dll%ht enﬁniﬁﬁbl¥ﬁ§?|£to€h§ s #§§

first a 01 cted to t rn-on SI nal ne 75-1,_ The tyrn-on
S gnal TTRE AAEETD Oﬁ%ﬁ»ﬁﬁuﬂe% thbst‘t%elep%mm T HhBuahse et Tar it
limting resjstor installed on the 20 ninth |sla nd. 309. O her

odd- nuffF&EEES ightt h&n%ﬁ%%%ﬂqrﬁ% Af3 tare fife tsdifea"h 30He ot her hand,

the n ype ohm c el ectrodesign) that iscathode term nal of the even- nunber ed
l'i ght enP0ipng 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 |ine 75-2.
The turncon ShgnadttmegrS:t2yissttonngtt edsteliithd powerhdi niegiytl phrough t he
current limting resistor R12 installed on the tenth island 310. O her
even- nuifberred Vi ghkpenofttt ivrg: thyrdiSt 0£5ahd 80e HhRe Saanode 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
10 electrode 122 formed on the area 112 of the n-type fourth
semiconductor layer 84, and a gate terminal Gsl that is the p-
type third semiconductor layer 83. In this case, the gate
terminal Gsl is not constructed as an individual electrode,
and is continuous to the p-type third semiconductor layer 83
15 (the layer that acts as a resistor) of the connection resistor
Rx and the connection resistor Ry to be described later.
In the same manner, the connection resistor Rx installed
on the first island 301 has resistance that corresponds to the
p-type third semiconductor layer 83 between the p-type ohmic
20 electrode 132 installed on the p-type third semiconductor
layer 83 and the setting thyristor S1. The p-type ohmic
electrode 132 1is installed in the center portion of the W
shape of the first island 301. The connection resistor Ry has

resistance that corresponds to the p-type third semiconductor

25 layer 83 between the setting thyristor S1 and the p-type ohmic
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Pj [ 0070] The n--type ohm c el ectrode 122 that is the cathode
termnal of the setting thyristor Si of the first island 301. is connected
to the setting signal line 74-1. & her odd- nunbered setting thy |lotors 33,
55,are the sanme, Further, 10 the n-type ohmc el ectrode 125 that is the
cathode term nal of the setting enabling thyristor TEL of tne third island

303 is also connected to the setting signal line . The setting signal |ine
74-1 is connected to the termnal (1)W through the current Lifting
resi st | st e(% nﬁ% q_nth isl and 15307, [71] The n-type
ohm c Q{ec oéJ (n?:m é%%fﬁgi e cathode termnal of the setting

thyristor h is ipstalled on the first isla sane nner
2L he set b RYTRFFr st bhe S SNTEE KOhnaSEad P8 tﬁa slerﬁﬁ?lgf%ﬁ? ol e
74-2. Ot her even-nunbered setting thyristors S2 are the sa
Furtherlr?ﬁe%@%ﬂﬂﬂaQﬂﬁnQ?%ﬂ%ﬁﬁ%%ﬁ%ﬁ%@6t?%%tC?Er?ﬁ%o%%fhBBetP%rﬁ1Eépeof t he
setting enabling th TE2 of the fourth island 304 is al so connected to the

set t i nghdirghal s¢MecrquetoThe legeti ngd 25 Begraen| i hde74-Rcorivrect 88MES t he
termnal . W (not illustrated)through the current limting resistor RA2
i nsh al lkddcaradee ilsdland(gaiet itdwsinat edjllThetype ohei cpetgper odemi85 t hat
is the gate r.errcd.nal Gel of the se:enarlLste- TElnst.al.led. on the
electrode 133 1installed on the p-type third semiconductor
layer 83. The p-type ohmic electrode 133 is installed at 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 n-type fourth semiconductor
layer 84 and an anode terminal that is the p-type ohmic
15 electrode 134 (gate terminal Gtl) installed on the p-type
third semiconductor layer 83 that is exposed by removing the
n-type fourth semiconductor layer 84.
In the same manner, the transmission thyristor T1
installed on the second island 302 has an anode terminal that
20 1s the p-type fourth semiconductor layer 84 on the p-type
substrate 80, a cathode terminal that 1is the n-type ohmic
electrode 124 formed on the area 114 of the n-type fourth
semiconductor layer 84, and a gate terminal Gtl that is the p-

type ohmic electrode 134.

25 In this <case, other islands that are installed in
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5. third island 303 and thee ohmc electel36 Cr the gate term ne' 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 term nal
4. 3E through the current Iimt inc 10 resistor RE installed on the eighth
i sland 308. [0072] The p--type ohmc el ectrode 132 of the first

island 301 is connected to the p-type ohmc electrode 134 (gate term nal
Ot 1) ' the second island 302. The p-type ohmic electrode 133 15 of the

uhi oh 576 Baual o The Tirer Teraba 381 T LRE deend rerald abs BT

are n Ikgg i%1 arallel to the first island 301 and the second island. 302
axe t h&'Sare " The power line 71 is connected to the term nal Vga. 20 Thepe
ohm c electrode 134 (gate termnal G 1.) of the second island 302 is
connect ed to[pﬁé7ﬂ-type ohm c el ectrode 127 is the cathode term nal of the
start diode Ds installed on the fifth island 305. 25The npe ohmic el ectrode
124 that is. Thhe eathode e¢erbhinad ofhihestemansiilssiiostelyedst on - the
install ed on second island 302 is connected to the first transm ssion
si ghal thiime 72sThedf i3t bhransim ssnonesitgmahindl neha2 i $scarrecpedypo t he
termnal 1 through the current limting resistor N installed on the sixth
i sl and£3@@th 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-type third semiconductor layer 83 that is
exposed by removing the n-type fourth semiconductor layer 84.

The setting enabling thyristor TE2 installed on the
fourth island 304 has an anode terminal that is the p-type
fourth semiconductor layer 84 on the p-type substrate 80, a

15 cathode terminal that is the n-type ohmic electrode 126 formed
on the area 116 of the n-type fourth semiconductor layer 84,
and a gate terminal Gte2 that is the p-type ohmic electrode
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 start diode Ds installed on the fifth island 305 has
a cathode terminal that 1is 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
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The odd- nunbered transm ssion thyristorswhich are installed in parallel to
the second island 302 and is installed on the sane island as the second
island 302, are the sane. 10[0074] The cat hode term nal of the
even- nunbered transm ssion thyristors T2, are installed in parallel to the
second island 302 and is installed on the sane island as the second island
302, is connected to the second transm ssion 15 signal |ine 73. The p-type
ohm c electrode 137 that is the anode term nsl of the start di ode Ds

instal lad g4t he, f%ﬁﬁ!béé;@?%&%ﬁ gajcﬁg SQPgﬁgt edytont ng_SL@SRagctPr .
transm ssi on sl gha I te . urther; the sec transm ssi on sl gna i ne
73 is ﬁ%nggp%%d to the termnal ol (not illustrated) through the 20
currerliﬁﬁting'resistor Rl installed on the island (not illustrated).
[ 00751 The cathode terminal of the coupling diode 0l1. installed on the
second i sl and"802 4 SWonnedt 1D Fﬁ%lgt?§p§10ﬁﬂ%§%i§qge&ﬁr%ﬁ% §38CPhat is
the aaj, termnal Ot2 of the transmssion thyristor T2 installed on the
sane i $itdrddas Othe tddj atumtesecortl | S1ante 302t o EVEAL t heskabpeingndibdes 02,
installed on thesane island as the second island 302 that is parallel to
t heb secsengnitdl amsd a302 HY/ e tthhe sament 00A6iting resFaroheRE ahshaughd
explanation wiii be omtted, the turn-on thyristors TRl and TR2 installed
on theosanehd skagdshasi dlhend hoéd, | slhandc303emnd 1tihe tiour thedisdtand 804, and
even the current limting resistors R2, RW2, RRl, RR2, R13, and

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 third semiconductor layer 83

10 between one set of the p-type ohmic electrodes (no sign)

formed on the p-type third semiconductor layer 83.

[0069]

Referring to Fig. 6A, the connection relationship
between the respective devices will be described.

15 The n-type ohmic electrode 121 that is the cathode
terminal of the 1light emitting thyristor L1 of the first
island 301 is connected to the turn-on signal line 75-1. The
turn-on signal line 75-1 1is connected to the power line 71
through the current limiting resistor R11 installed on the

20 ninth island 309. Other odd-numbered light emitting thyristors
L3, .. are the same.

On the other hand, the n-type ohmic electrode (no sign)
that 1s the cathode terminal of the even-numbered 1light

emitting thyristor L2 installed on the island that is adjacent

25 to the first island 301 is connected to the turn-on signal
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10 installed on the sane islands as the sixth island 306, the seventh

i sland 307, the ninth island. 309, and the tenth island 310 are constructed
in the sane manner. By doing so, the light emtting chip Cas illustrated
in5is contructed. 15[0077] Next, the basic orleration of the
thyristo s (the light emtting thynistor L, transm ssion thyristor T, the
setting thyristor S, the setting enabling thyristors TEl and 1E2, and the
turn-off thyristors TRl and TR2) will be 20 described. [00781 <Basic

operathﬁlof %hfr's%ﬁé>t s %kgggy ﬁgr7bs a %PWECQQQ:Ct re|§éFter

havi ng three term na an ano hode
as an exa le.illus %%EﬁﬂlFlg nd 6A i s.assunmed_t hat
the ref gﬁ% en%{al g?haﬁjﬁ% SUppriéd 36mﬁﬁénﬁérﬁfﬁépt9§ub Rtanode
terninal of the thyristor) of the I%Pht emtting chip Cis CV as hi h l e
pot ent i&1S YAt it t BRe déserbed lagd A0 - arfdidie pBwRr pobentdal i
supplied to the termnal Vga is 3.3V as Iom/IeveI potenti al (herelnafter
descri ls&d tds 9 "OrFurtstterss iltd i-s sassuied Sevat- the thvristor, as illustrated
in Fig. GB, constructed by |am nating the p-type senlconductor | ayers (the
rstssem condd®go]l ayer 81 and the third sem conductor |ayer
1083) suchasGAs, Ga: Al As, and. the: L.i 1. e, andn-type sem conductor |ayers (the
second sem cohduchotypayeshB2¢c adilectrode 122 that 1is the cathode
terminal of the setting thyristor S1 of the first island 301
is connected to the setting signal line 74-1. Other odd-
numbered setting thyristors S3, S5, .. are the same. Further,
10 the n-type ohmic electrode 125 that is the cathode terminal of
the setting enabling thyristor TEl of the third island 303 is
also connected to the setting signal line 74-1. The setting
signal line 74-1 is connected to the terminal ¢Wo through the
current limiting resistor RW1l installed on the seventh island
15 307.

[0071]

The n-type ohmic electrode (no sign) 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 S1 is connected to the setting signal line 74-2. Other even-
numbered setting thyristors S2, S6, .. are the same. Further,
the n-type ohmic electrode 126 that is the cathode terminal of
the setting enabling thyristor TE2 of the fourth island 304 is

also connected to the setting signal line 74-2. The setting

256 signal 1line 74-2 4is connected to the terminal ¢We (not
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e fourth sem conductor |ayer 84), and the diffusion potentialward
potential) Vd of the pn junction is I.5V. In an off-state thyristo ,
current flow ng between the anode term nal and the cathode termnal is

| ower 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 |ower than a
threshol d voltage (negative potential having a | arge 20 absolute) is
applied to the cathode terminal. If the thyristor is turned on, it is in a
state r cur o] et a .erm hergat hode
term n\g{:ﬁi%ecl%{rrt%g)i so%ﬁ?%u%em%ﬁ% sr\gﬁ;r%ﬁg 1’1991?% %gHepJgé,st e Ethr 5@ old
vol t age of _t.he thyri,stor. i.s _a val ue .obtained b potential of the gate
term nansotfaltr]ﬁeqtt ynt’l%s olrSli snd- 1@@ LIS GRS O>él‘d vol t age becones -3, OV.
That is, if tential that is lower then -3.0V is applied to the cathode
terminal, the Chy¥is®6r 9 %q”ﬁkﬁFQﬁﬁerﬂ%ii%h%%sé? F?etH@tSoFsﬁP?QFlof t he
gate term nal of the thyristor is DV, the threshold voltage becones -1.5YV,
The gat®éctler®f nahcofsttHel oh- spabeltfyrilstorstras The pgoséntlilald tdiat ths cl ose
to the potential of the anode terminal 10 of the thyristor. Here, since the
anode ttérimidhalsiangeB03t ' tii@Vp-tewpl artationewkekbirbdenddé orhatheis
assunption that the potential of the gate term nal beconmes "H' (0V).

Furt hertthet hentoat hedeitet mcnal2 off t hecopestaheg tdnaulsiroy tiagr i dieoporenti al
that is obtained by subtracting the forward potential Vd of 15 the pn

j uncti enskeametthe opot enti akoefthhei anpde teram nale HBidinedtsd t e pehenti al
of the cathode term nal becones [0080] Once the thyristor is turned
on, it MBRKNLAINSsEARaON Bidle until dhe pokentidl ofghhe catiode d erginal
beconmes 20 hi gher voltage (negative potential having a small absol ute

val ue, ' - sitive potential) th the potential (maintenance.potential)
t hat ngPéSSFggd %8 Qggﬁtafﬁq¥héﬂbn$§taEe?g%%% ﬂb‘%ntﬁﬁreo% tgém% thdde

term nal of . the_aon-state.thyristor Is -1.57, .and, if. the potethai that is
Io&g} {ﬁgﬁSFprzg% f?§%aﬁéfboﬁpi%u§h§?ﬁh %@ % e cat hode terminal and
current that 8$ﬁ Taintain the on state is supplied, the thyristor maintains
the on stateﬁ &1 mai nt enance potential is -Vii (-1 In the case, if
the potential that is higher than -1.5V is applied to the cathode term nal,
the thyristof 'Ps PsHivfttedPt®l ¢ hel6FErefiat & 3% ¢hir hbd dHM)St Fovlaxampleé,

i fthe cathode term nal becones "H' (0V), the cathode term nal has the sane
pot ent iL&l casnelvd eshdde tlee nbnavpeandmikus tavd ndda i 53%br (gsteurnediogl. .

Gtl) of the second island 302. The p-type ohmic electrode 133
156 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 and are installed in parallel to the
first island 301 and the second island 302 are the same. The
power line 71 is connected to the terminal Vga.

20 [0073]

The p-type ohmic electrode 134 (gate terminal Gtl) of
the second island 302 1is connected to the n-type ohmic
electrode 127 that is the cathode terminal of the start diode
Ds installed on the fifth island 305.

25 The n-type ohmic electrode 124 that 1s the cathode
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[1)Further, in an on state, the thyristor maintains a current-fl ow ng

state,

and according to the po ential of the gate termnal, it is not

shifted to the off state. That is, the thyristor has function of
mai ntaining (storing or holding) the on simat.., As descri bed

above,

the potential that is applied to the cathode term nal in order

mai ntain the on stet_ of the thyristor may be lower than the potentia
is applied to the cathode terminal in order to turn on the thyristor,

rooal i

to
| that

20Th i i
oo et mal, % .sf%%k? 2 négkﬁéﬁ{)tm%éﬁﬁ%?rf?”lh?%%EgTi%d“?ﬁp Phe

emtti

hyr i SPOEOEY 5 1a0PERm AGH. byS oUFvBRTCH b iy Bltmedh i 5 el

the anode 25 termnal.In this case, the transnm ssion thyristor setti

t.hyr.

sseals, Line et ti figienabFEhgot TS * AE S14Rd 1t helR®r flof £5

thyristors TRL and TR2 nay be turned on to emit light. Since these
t hyri stomnsicexert an itfid uenceniomt heli nalgecfion mige i fcurhenti ght metiisgi on

anount

is large, the light em ssion anount. is inhibited by |ight

ng
and

ng

shi el dirkg.i stthlr ROpemattadn eof drghtheemidth tidlrgda@idr.at us 65) As descri be’

above,
enabl

10

15

20

25

thetransm ssion signal |a, the second transm ssion signal 2a,
ng signak +&@d-numbered transmission thyristors T3, .., which

are installed in parallel to the second island 302 and is

installed on the same island as the second island 302, are the

same.
[0074]
The cathode terminal of the even-numbered transmission
thyristors T2, .., which are installed in parallel to the

second island 302 and is installed on the same island as the
second island 302, i1is connected to the second transmission
signal 1line 73. The p-type ohmic electrode 137 that is the
anode terminal of the start diode Ds installed on the fifth
island 305 is also connected to the second transmission signal
line 73. Further, the second transmission signal line 73 is
connected to the terminal ¢1 (not illustrated) through the
current limiting resistor R1 installed on the island (not
illustrated).

[0075]

The cathode terminal of the coupling diode D1 installed
on the second island 302 is connected to the p-type ohmic

electrode 138 that is the gate terminal GtZ2 of the

-53 -

t he



10 and the turn-off signal +Ra are transndtted in common to the |ight
emtting chip group fra Accordingly, the light emtting chips Cal to Ca20
of the J.ight emtting chip group #a are operated in parall el

(simul taneously). Further,first transm ssion signal |b, the second

transm ssion signal +21_ the enabling signal | Eb, and the turn-off signal.
+Rb are transmitted in conmmon to the light emtting chip group Accordingly,
the light emtting chips Gbi to 20 of the |ight

emtti ipgr. pale) sihpultaneousl y) o1 2000, L h t her
hand, ?%%ﬁﬁggfgﬁﬁgp?f aqgﬁ%ﬁa%? ?%ggég%egngggﬁ%ﬁ%ettlng)%%gnalgé ?%éz to

+We20 are transmtted.in_commp the lLight em.tti chi p#l to 0 each of
Whi ch GOBEEER ofSSRE | PENE am 14 | nE¥ BRI C Ther - Bed one Es

_ ~em _ efongs 10 the efitting
L S LA L ARG P TR S T T
operated in parallel (sinultaneously). As seen fromthe
above- gagerlildd teorttentsgcand ii§1§ﬂ71d¥ i30iZeRtrs fthehé&adlser ation of the |ight
emtting chip set #1 (light emtting uhlps Cal and Cbl) is explai ned.
[ 0083] [OPi’§] 7 is a tming chart illustrating an operation if a |ight
emtting chip C"Jr light emtting apparatus 65 according to a firsu
exenpl ary enbadihent. although explanation will be omitted, the turn-
on thyristors TR1 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, RR1l, RR2, R13, and R14
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

Fig. 5 is constructed.
15 [0077]

Next, the basic operation of the thyristors (the light
emitting thyristor L, the transmission thyristor T, the
setting thyristor S, the setting enabling thyristors TEl and
TE2, and the turn-off thyristors TR1 and TR2) will be

20 described.

[0078]

<Basic operation of thyristor>

The thyristor 1is a semiconductor device having three

terminals of an anode, a cathode, and a gate.

25 Hereinafter, as an example illustrated in Figs. 5 and 6A
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10in Fig. 7, a timng chart for explainino the operation of the Iight
emtting chip set #1 (light emtting chips Cal and Ch 1) in the |ight
emtting apparatus 65 is illustrated. Specifically,in Fiq. 7, a timng
chart of a portion that controls the turn-on or non-turn-on. of 8 |ight
emtting 15 thyristors L of the light emtting thvristors LI to L8 in the
respective light emtting chip Cis illustrated. Hereinafter, the turn-on
or non-turn-oh control of the light emtting thyristors L is called

"turn- rol.. .Lnt i i tELn i | i ; ; a | 20
I'ight %%Of?élgn’g %Eyrllgstaos%glr{élogth%hfg Héb% %S%%g nc(?‘%. q%%ﬁ%ﬁ?&?&gm ??ll:ng
chip Ch |, is assumed that the light emtting thyristors .Li .to L3 dTto
8 br o 1fur AERPGAEing Phel P ohteBRFREF na THYr LA 4 SEETHSE Y uPfod R
[0084] 25,ht emitting chip Cal is divided into the light emtting chip Ca
(odd. ) “ONAL SitRdi) cates tBad-Iider @81 FF§he ERilet ithglEhyi stor8iepLlegelLs,
and the light emtting chip Cal (even) that indicates even-nunbered |ight
em tti RgtERFiiest or@areinaftars, darcyilfnt e tt1HG chi pnChi teet heoBesane.
As described later, in the first exenplary enbodi nent, the even-nunbered

| i ght enitenitng 1t hyga stsopg 1L eandt ¢ he hedd:ewmber ed Vheghts et 8Vngs hvowst or s
L constitute respective |light emtting device groups, and light emtting

t hyri stters 1L pA@eof ithe (hespectifte d idghic ramdd ianrg “"devi.cesugebups, ithas i s,
one odd-nunbered light emtting thyristor L and one even-nunbered |ight

em tti pgstihell stest Lt Hor mhag rRaichyr S0zt haty the tdrdy onnconti g ol dehereef is

performed. [0085] 15ln Fig. 7, it is assuned that the tinme goes by in

al phabepical,erder iy amdid®: ihd Ocitd MB-Vypd Nk HED QACORL i Qers (the
first semiconductor layer 81 and the third semiconductor layer

10 83) such as GaAs, GaAlAs, and the 1like, and n-type
semiconductor layers (the second semiconductor layer 82, and
the fourth semiconductor layer 84), and the diffusion
potential (forward potential) Vd of the pn junction is 1.5V.

[0079]

15 In an off-state thyristor, current flowing between the
anode terminal and the cathode terminal is lower than the
current in an on-state thyristor. The off-state thyristor is
shifted to an on-state (turned on) if potential 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 1in a state where 1large current flows
between the anode terminal and the cathode terminal in
comparison to the off state of the thyristor. Here, the

threshold voltage of the thyristor is a value obtained by

25 subtracting the forward potential Vd of the pn junction from
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of the light emtting thyristors Li and L2 of the light emtting chip Cal

of the light emtting chip group #a is perforned in a period. Ta.(1l) from
time c totime P. The turn-on 20 control of the light emtting thyristors
L3 and L4 of the light emtting chip Cal of the light emtting chip group
#a is performed in a period Ta(2) fromtime p to tinme u. The turn-on
control of the light emtting thvristors L5 and L6 of the light emtting
chip Cal of the Iight enitting chip group Ga is 25 perforned in a period pa

3) fr tine,u to The t rn--on_.co trol of th t
Eh%ris&%ﬁs E?tgﬁélfg onthEh?ldﬁi et tiAg Hp cAICTtE %ﬂg' 'ghﬁ¥]n%bﬁlng
chip group 4a i.s performed in a period Taﬂéﬂg fromtinme 1-0
HerelnéFFéW-H%%tQEe%%%Egﬁﬁﬁn§?r§énéés€ﬁl dBorkel st e %%rnlo%vcoﬁb?ol of
the light emtting thyristors L the nunber of which is equal to or nore
t han 5%@%1& ved.tage tiscamdrfer had, Thett en- 64 ponenoiasf thhe Light.
emtting thyristors Li and L2 of the |light emtting chip ad of the |ight

em ttidgwehi ptgroup-#b0Vs jper fappiedd nta pené oddith kb 1)t efrrrdmatli, methet o
time r. The turn-on control of the |ight
5 thyristor is turned on. In this case, if the potential of the
gate terminal of the thyristor is 0V, 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 -1.5V.
[0080]
Once the thyristor 1is 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, 0 or 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 -1.5V, and if the potential that is lower than -

25 1.5V 1is continuously applied to the cathode terminal and

-56-



emtting. thy-istors L3 and L4 of the light emtting chip Ool of the |ight
emtting chip group #b is perforned in a period Tb(2) fromtinme r to tine
v. The turn-on control of the light emtting thyristo - L5 and L6 of the
light emtting chip Chi of the light emtting chip group #b is perforned in
a period Tb(3) fromtine v to time x. The turn-on control of the _night
emtting thvristors L7 and L8 of the light emtting. chip Ooi of the J.ight
emtting chip group #b is perforned in a period Tb(4) after tinme x.

20Her ei r&e}_,frt er, itnatthemsanemrran?er as deescoribe atbovel, t he t rn-on ggntrol
of thecllqhet emtting ?Hyri%%% st tE}é nuttber® G- Sanitéh PSPBGUS  t o BF nor e
than 9 %glrperfor med. [0086] In this exenplary enbodi nent, the geri ods
Ta(1), P59 rakéid one eriSodL eThCL)S L aft(-2) [NehAGensheCFeRgt Rt Aha &y be
referred as period T, when not distinguished. In this exenplary enbodi nent,
t he periVeds ~taC¥))., Ta(2), Ta(3),in which the light emtting chi psCa20 of

In the case, if the potential that is higher than -1.5V

5 1is applied to the cathode terminal, the thyristor is shifted
to the off state (is turned off). For example, if the cathode
terminal becomes “H” (0V), the cathode terminal has the same
potential as the anode terminal, and thus the thyristor is
turned off.

10 Further, in an on state, the thyristor maintains a
current-flowing state, and according to the potential of the
gate terminal, it is not shifted to the off state. That is,
the thyristor has a function of maintaining (storing or
holding) the on state.

15 As described above, the potential that is applied to the
cathode terminal in order to maintain the on state of the
thyristor may be lower than the potential that is applied to
the cathode terminal in order to turn on the thyristor.

[0081]

20 The light emitting thyristor L is 1lit (emits light) when
it is turned on, while it is unlit (emits no light) when it is
turned off. The light emitting output (light emission amount)
of the on-state light emitting thyristor L is determined by
current flowing between the cathode terminal and the anode

25 terminal. In this case, the transmission thyristor T, the
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light emtting chip group 4a are controlled, and the periods Th(1), Th(2),
Tb(3),in which the light emtting chins Cbl to Cb20 of the light emtting
chip groupare shift.L from each othera half of the period T (in phase,
1800), That is, the period Th(1l) starts after the | apse of a half of the 10
period T after the period Ta(l) starts, Accordingly, the periods TTa(2),
Ta(3),in which the light emtting chip Cal of the light emtting chip group
4a is controlled will be hereinafter describer'. If the mnutual relationship

pe Sﬁffée?’ﬁf@og%ﬁé?ﬂ%i < gnsr SeheETer soPh L. o ?%i °da
00 on0f rﬁﬁa@i%’t?ﬁ%g%a%”gtyg% Pty ofL g aﬁ@i&nv%e ‘?dF‘ﬁﬁn?‘g Piage
dat a. Accordlngly, herelnafter only t-1
to emit ght Since these thyristors exert an influence on
the image forming if the light emission amount is large, the
5 light emission amount is inhibited by light shielding.
[0082]
(Operation of light emitting apparatus 65)
As described above, the first transmission signal ¢la,
the second transmission signal ¢2a, the enabling signal ¢Ea,
10 and the turn-off signal ¢Ra are transmitted in common to the
light emitting chip group #a. Accordingly, the light emitting
chips Cal to Ca20 of the 1light emitting chip group #a are
operated in parallel (simultaneously). Further, the first
transmission signal ¢lb, the second transmission signal ¢2b,
15 the enabling signal ¢Eb, and the turn-off signal ¢Rb are

transmitted in common to the light emitting chip group #b.

Accordingly, the light emitting chips Cbl to Cb20 of the light

emitting chip group #b are operated in parallel
(simultaneously) .
20 On the other hand, the setting signals ¢Wol to ¢Wo20 and

the setting signals ¢Wel to ¢We20 are transmitted in common to
the 1light emitting chip sets #1 to #20 each of which is
composed of one 1light emitting chip C that belongs to the
light emitting chip group #a and one light emitting chip C

25 that belongs to the light emitting chip group #b. Accordingly,
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time atotinme c will be described. In this case, the Pe iod fromtine a to
time cis a period in which the light emtting 95:al and, the |ight
emtting chip Gbi start their c.5..era inn, The signals in this period

wi || be describedthe description of. their operations. [0088] Si gha
wavefornms of the first transm ssion signal +la, The second transm ssion
signal o2a, the enabling signal +Ea, and the turn-off signal Ga in the

period Ta(1l) will be described. The first transm ssion signal +la istinme c,
is shifted from"L" to "H at tinme_n,_a intai-ns "H. a i . The
second " Faniﬁ?géioﬁm§?5ﬁgp + %l?s S ggLPﬁﬁ% ??%isagﬁifggérn?8§1" to

"L" at tinme.m and intains "L." at time p, Here, conparing the
first P?éﬁ%&?&sﬁéﬁmgﬁ§ﬁéﬁo¥ﬁéy i'th the second transnission signal +2a, the
waveform of the first transm ssion signal his in the period becones the
wavef orm of PRe $&€€ond TrdhsniB8si oAPSVENaARSFZAPRA t KO P& od Taf2-)1s
Further, the waveform of the second transm ssion signal +2a in the period
Ta(1l) becénesentie igf orhm ofpehetfom soft thrsdiigbitorersitgrialg Oxhim sde peri od
Ta (2). That is, the first transm ssion signalla and the 20 second
trahsm(ssighn smgnaliage coiigpBalcalawetioChs )Whisckxarle inepeated in the unit of a
period (2T) that is double the
[0083]
Fig. 7 is a timing chart illustrating an operation of a
light emitting chip C of a 1light emitting apparatus 65
according to a first exemplary embodiment.
10 In Fig. 7, a timing chart for explaining the operation
of the light emitting chip set #1 (light emitting chips Cal
and Cbl) in the light emitting apparatus 65 is illustrated.
Specifically, in Fig. 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 thyristors L1 to L8 in the
respective light emitting chip C is illustrated. Hereinafter,
the turn-on or non-turn-on control of the 1light emitting
thyristors L is called “turn-on control”.
In the light emitting chip Cal, it is assumed that all
20 light emitting thyristors L1 to L8 are turned on. In the light
emitting chip Cbl, it 1is assumed that the 1light emitting
thyristors L1 to L3 and L5 to L8 are turned on and the light
emitting thyristor L4 is not turned on.

[0084]

25 In Fig. 7, the light emitting chip Cal is divided into
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period T. Further, they alternately repeat "H' and "IP across e period in
whi ch both the signals becone such as the period fromtinme mto tine n.
Further, except for the period fromtinme ato tine b, the first

transm ssion signal 0 and the second transm ssion signal 02 do not have a
period in which they becone "H' at the sane tinme. By, transm ssion signals
of one set of the first transm ssi_n.and :he seconci transm ssion signal

4: 2a, the transm ssion thvristo.us T as st a , in beconme in an on state in

order a cribed lalLer, a d th enlttln h rlstor re
subj ect f%%?h GALGE 1RGNt aéégg%ﬁléﬁaﬁhe RAF 2 ons i 8 onBQ SSﬁS

ed) are s [0089] 10The enabllng signal QGa"H' at tinme c, is shifted fronl"L"
to "H' ldoht menid tigme Gy shifaes Iﬁfonm L"L¥o *Hengdt tRPrmAlARFheméaihrEng
signal OEa maintainsat tinme p. The enabling signal 4a, as describ -a
| at er, cets €hé (Elveinht Ehﬁttihgdihyt¢8to&@eﬂ+numwﬁxﬂﬂzuh§g§¢bjémﬂ§téﬁg
turn-on or 15 non-turn-on. (of which the turn-on is to be controlled) in a
t ur n- ot hstrdtseo{s0Q90] 1.4, L6, The tUhp- dfifghsi gmalt Ry ishI'gH'Clat tsnehe, is
shifted from"H' to "L" at time o, and is shifted "L" to "H' at tinme p.
Thest ursnp@f f signal 4tha, as described later, is a signal That turns off
the light emtting thyristor L that is in a turn-on (light emtting) state.

As described later, in the first exemplary embodiment,
the even-numbered light emitting thyristors L and the odd-
numbered light emitting thyristors L constitute respective
light emitting device groups, and light emitting thyristors L

10 of the respective light emitting devices groups, that is, one
odd-numbered light emitting thyristor 1L and one even-numbered
light emitting thyristor L, form a pair, so that the turn-on
control thereof is performed.

[0085]

15 In Fig. 7, it 1is assumed that the time goes by in
alphabetical order from time a to time y. The turn-on control
of the 1light emitting thyristors L1 and L2 of the 1light
emitting chip Cal of the 1light emitting chip group #a 1is
performed in a period Ta(l) from time ¢ to time P. The turn-on

20 control of the 1light 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 thyristors L5 and L6 of the
light emitting chip Cal of the light emitting chip group #a is

25 performed in a period Ta(3) from time u to time w. The turn-on
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10091]

25The setting signalol is "H'" at time c is shifted from"H' to

at tine e, and is shifted from"L" to "H' at Line f.1. er the setting

si gnal
to "H'
peri od
peri od
consid
Wl an
peri od
time n

10

15

20

25

@l is shifted from"H to "L" at tinme k, and is shifted from
at time 1. That is, the settir al clffol has two "L" periods in
Ta t he waveform of the setting signal Cel in the
Ta is equal to the waveformof the settincz signal 4Wl. Furthe
eration of the relationship between 10 the setting signals 001

Sobie onabh ina,! g1gh Ean, Ao peltingplonalsy CLpl and ofelog
lig%twghﬁgtagz %%T%iégisgéﬂgﬁé f?é%% emitting chip group #a is
performed in a period Ta(4) from time w to 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 1light
emitting thyristors L1 and L2 of the light emitting chip Cbl
of the light emitting chip group #b is performed in a period
Tb(1l) from time i1 to time r. The turn-on control of the light
emitting thyristors L3 and L4 of the light emitting chip Cbl
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 thyristors L5 and L6 of the light emitting chip Cbl
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 light
emitting thyristors L7 and L8 of the light emitting chip Cbl
of the light emitting chip group #b is performed in a period
Tb(4) after time x.

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 9 is performed.

[0086]

In this exemplary embodiment, the periods Ta(l), Ta(2),

Ta(3), .., and the periods Tb(l), Tb(2), Tb(3), .., have same
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On the other hand, in considerat on of the relationship between the
enabl i ng signal having a phase that is shifted by 1800 w threspect to the
enabling signal itiFia and the setting signals : Wl and 4Wl the setting
signals SWl and +Wel are "L" in a period fromtime k to tinme 1, that is
included in a period fromtine j to time o, in which the enabling
signal Eh 20is "L", [0092] That is, i.n the period Ta(l), the period (from
time e t.o tinein which the setting signals VJol and -Ml are

initiaII "L", corresponds o a Si nal for turnin (l'ighting) thc,

li ght Wyﬁhg £B9v. M3%t oP§ Lit F%r fhe é§ﬂ£ n?tt|%8“§hlp and
t he perlod (fron1t|ne k to tine 1), in mhlch the setting signal SVbI

become distingtighnector responds to a signal for turning on (lighting) the
light emtting thyristors Li and 12 of the light emtting chip CM

Because of tHins ttthies pexémpll £fy oambpaemdnte thibwe dorigdswiehlt heTenabli ng
signal Gais "L" is set not to overlap the period (fromtinme k to tinme 1)

i n whi da 3he set timgeisignallss Vbl glandeBVét 1 becoimep s LCail ntordek 0t oft tha on
(light) the light eud.tingthrist.or Li of the light emtting chip Cbl. In
thes 10 1sayme r@nneringd hehper igedulf rem dige cont@ollileg, 0)ard ¥ cphetheds

enabling signal SEb 1s "I," is set to overlap the period (fromtine e to
time figjmn ‘M“TH‘Zhe ﬁ@?ﬁ}ng Si gpal$ ;eWol rand A CORetd ind ncRYdercbe turn
on (Ilght) the |ght emtting thyristor Li of the lightt, emtting chip

Cal . [Q%9§kﬁo of the light emitting chip group #b, are shifted from
each other by a half of the period T (in phase, 180°). That is,
the period Tb(l) starts after the lapse of a half of the

10 period T after the period Ta(l) starts.

Accordingly, the periods Ta(l), Ta(2), Ta(3), .., in
which the light emitting chip Cal of the light emitting chip
group #a is controlled, will be hereinafter described.

If the mutual relationship Dbetween the signals is

15 maintained as described hereinafter, the period T may be
varied.

[0087]

The signal waveforms in the periods Ta(l), Ta(2), Ta(3),

are repeated except for the setting signals ¢Wo (¢Wol to
20 (¢Wo20) and the setting signals ¢We (¢Wel to ¢We20), which are
changed according to image data.

Accordingly, hereinafter, only the period Ta(l) from
time a to time ¢ will be described. In this case, the period
from time a to time c 1s a period in which the light emitting

25 chip Cal and the light emitting chip Cbl start their operation.
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As described |later, the light emtting _hyristor, L are turned on (emt

I ight) when the enabling- signals SE (enablina signals SEa and SEb) are
"71" and the setting signals SW (W and SW) are 20[ 0094] Now, with
reference to Figs. 4A, 43, and 5, the operation of the light emtting chip
Cinthe light emtting apparatus 65 will he described according to the
timng chart illustrated in 25(1) Tine a state (initial state)
at tinme a when supply of the reference potential Vsub and the power

pot ent i Voa. e -t 1.t par at 5 art i) described.
<Li ght 1glrﬁ ttg%n r?‘E}aipép])arél usetgiibs b t ??%rg a%%n t%esvédtﬂllrkrjle% chrgrtlcgﬁom in
Fig. 7,,the .power Ii 200a is sq} to the reference potential Vsub of "H'
(0V), AETHE d@\lr\)eroﬁqi%ﬁ]f]fo@@%réa sét’%o the power potenta | Vga of "L" (-3.
(see Fig. 4). Accordingly, the respective termnals Vsuh of all the |ight
emtting chip§9€5¢1ight 10 enmitting chips Cal to Ca20 and the Iight
emtting chips Cbi to Cb20) are set to "H', and the respective term nals
Vaa are set Saoghbl" Wa@&EB\)md nofhithecaserst he rpoweri ssiloe 74igmat H3a,

connected to the termnal. Vga becomes "L". Further, the fu on signal |ine
75-1 t hate i secomheckedshostshenpaviemdl ng2a1 thet newgh righes caig BnpEhj m ti ng
resistors Ril and R13 becones "L", and the turn-on signal. line 75-2 that.

i s conpect edhto thenpover didenl7l glaroygh the ciurefd Iignithi nginesigtors
R12 and R14 becones (See Fig. ). [0095] 20Furtner, the transm ssion signal

aener ayie@a rypity . 120a of

The first transmission signal ¢la is “L” at time c, 1is
shifted from “L” to “H” at time n, and maintains “H” at time p.
10 The second transmission signal ¢2a is “H” at time ¢, 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 ¢la in the period Ta(l) becomes the
15 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(l) becomes the waveform of the first

transmission signal ¢la in the period Ta(2).
That 1is, the first transmission signal ¢la and the
20 second transmission signal ¢2a are signal waveforms which are
repeated 1in the unit of a period (2T) that is double the
period T. Further, they alternately repeat “H” and “L” across
the period in which both the signals become “L”, such as the

period from time m to time n. Further, except for the period

256 from time a to time b, the first transmission signal ¢1 and
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the sicrmai generation circuit 110 sets the first transm ssion s-ional cla
and the second transm ssion. sianal 2a to "H', and the transm ssi on signal
generation u-1. 120b sets the first transm ssion signal and the second
transm ssion signal. 62b 25 to "H', respectively. Then, the first

transm ssion signal lines 201la and 201b and the second transm ssion signal
i nes 202a and 2021;. becone "H' (See Fig.Accordingly, the termnals Ol
and the termnals y2 of the light emtting chips (light emtting chips Cal

to 06120C aend éhe <Iji gchlx nerriitstsi’in Cgi'ﬁrsmag)l Zamg Cbr%’ e%%msa"l Ie"r'ioT e.
pot ent i of “tRE i 151" Thans si°0 id%al Pi ne” 72 fnan Tsconmect&d to

the term.nal Fiouch the curyrent limting. resistor RL also becones "H', arid
t he se(%’rjﬂf?’t A m%seé:ioﬁ}‘?. Lséirgr“f'%l & 378 (18 i s connect ed. t he
terminal 1 through the current limting. resistor R2 10 al so becones "H'

(See Fig By the transmission signals of one set of the first

transmission signal ¢la and the second transmission signal ¢2a,

the transmission thyristors T as illustrated in Fig. 5 become

=2}

in an on state in order as described later, and the light

emitting thyristors L which are subjects of turn-on or non-

turn-on (of which the turn-on is to be controlled) are set.
[0089]

10 The enabling signal ¢Ea is “H” at time c, 1is shifted
from “L” to “H” at time d, and is shifted from “L” to “H” at
time h. The enabling signal ¢Ea maintains “H” at time p.

The enabling signal ¢Ea, as described later, sets the
light emitting thyristors L 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 ¢Ra is “H” at tiﬁe c, 1s shifted
from “H” to “L” at time o, and is shifted from “L” to “H” at

20 time p.

The turn-off signal ¢Ra, as described later, is a signal
that turns off the light emitting thyristor L that is in a
turn-on (light emitting) state.

[0091]

25 The setting signal ¢Wol is “H” at time ¢, 1is shifted
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[ 0096] Further, the enabling signal gene a on unit 130a of the signal
generation circuit 110 sets the enabling signal GCa 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 emtting chip Cb Ones "H'
(See Fig. [00c' Further, he turn-off signal generation unitof th signal
generation circuit 110 e s the t n-oft signal Ga to "H', and the turn-off
signal genera ion unit 140b sets the turn- off signal tlb to "H'. Then, the

turn- o r%hgnqb,I{§¥§L”28ﬁet§g%n%p4b <fCP§Es &S%%oﬁlgTJAhx>Aggorg£nclv

the 25 term nal I thi's
case, the turn-off signal I|ne 77 that is co nected to the ternlnaj &t

al so b§é§ﬁe§”'H'%?§Q§¢ﬁgt %)seFBng]51gnal Wol 1is shifted from
to “L” at time k, and is shifted from “L” to “H” at time 1.

That 1s, the setting signal ¢Wol has two “L” periods in the
5 period Ta(l).

Here, the waveform of the setting signal ¢Wel in the
period Ta(l) 1is equal to the waveform of the setting signal
oWol.

Further, in consideration of the relationship between

10 the setting signals ¢Wol and ¢Wel and the enabling signal ¢Ea,
the setting signals ¢Wol and ¢Wel are “L” in a period from
time e to time f, that is included in a period from time d to
time h, in which the enabling signal ¢Ea is “L”.

On the other hand, in consideration of the relationship

15 between the enabling signal ¢Eb having a phase that is shifted
by 180° with respect to the enabling signal ¢Ea and the setting
signals ¢Wol and ¢Wel, the setting signals ¢Wol 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 ¢Eb

20 is “L”.

[0092]

That is, in the period Ta(l), the period (from time e to
time f), in which the setting signals ¢Wol and ¢Wel are
initially “L”, corresponds to a signal for turning on

25 (lighting) the 1light emitting thyristors L1 and L2 of the
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The setting signal generation unit 150a of the signal 5 generation.

circuit. 110 sets the setting signas oWwl to to "i", respecti'rely, and Lae
setting signal lines 20501 to 205020 are set to "H', respectively. The
se.ttina signal generation unit 150b sets the setting signals Wl to 07020
to "H'. Then, the setting signal |lines 205el to 205e20 becone "H' 10( See

Fig.. 4). Accordingly, the termnals 41W and oW of the light emtting

chip C becone "H' (See Fig. The termnal. 4)W of the Iight emtting
chip C |s onnected to nal Line. 7 throu rrent
g 8T Sor CRow B T M1 LVeS oPSERE IGHErh 1 A5teni

connected to the settln si gnal Ilne 74-2 through the current Ilnttlng
resi st or) Rm@“wNﬂQﬁQHruﬁkﬁ 195 Wt i ig- BidghaldWcilnederpmeand L74- 2aakso
become "H' (See . [0099] Next, with reference to Fig. 5 the operation of

the 20 49IGHSREFAS | BY chi psIT Wi FPThe WSt bed Udiled time)l i gt dABhs Cal
and Col that belong to the light emtting chip set #1 according to the
ti m ng ashdrttiras GHynisttreted.li mrd IH pf Zrendldightt reniftoldlremniaigip Cbl.
description.is 95 assuned that the potential sthe respective termnals are
5 Because of this, the period (from time d to time h) in
which the enabling signal ¢Ea is “L” is set not to overlap the
period (from time k to time 1) in which the setting signals
¢Wol and ¢Wel become “L” in order to turn on (light) the light
emitting thyristor L1 of the light emitting chip Cbl. In the
10 same manner, the period (from time j to time o) in which the
enabling signal ¢Eb is “L” is set not to overlap the period

(from time e to time f) in which the setting signals ¢Wol and

¢Wel become “L” in order to turn on (light) the light emitting

thyristor L1 of the light emitting chip Cal.
15 [0093]

As described later, the light emitting thyristors L are
turned on (emit light) when the enabling signals ¢E (enabling
signals ¢Ea and ¢Eb) are “L” and the setting signals ¢W (¢Wo
and ¢We) are “L”.

20 [0094]

Now, with reference to Figs. 4A, 4B, and 5, the
operation of the light emitting chip C in the light emitting
apparatus 65 will be described according to the timing chart
illustrated in Fig. 7.

25 (1) Time a
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respective termnals are gradually changed. Accordingly, if the follow ng
conditions are satisfied while the potentials are changLd, the thyristors
change their turn-on and turn-off states. [0100] <Light emtting. chip Cal>
Since the anode termnals of the transm ssion thyristor the setting
thyristor S, the setting enabling thyr.istors 10 TEl and TE2, and the
turn-off thyristors TRL and TR2 are connected to the term nal Vsub, they
are set to "' A", respectively. On the other hand the respective

cat hode termmakg,pf e edd nugper ed tartanémmésﬁaonw}féxfﬂyrsufﬁ?g?r Sofl £nl3,

T5,are 15 connected to the first transm ssion signa i ne and are set

to "I1" ecti T respectiyve,cathode termnal s of .1t he
even-ndﬁ%%%é%ug%a%§%¥ggfgg f%@%ié? 0F§6T2¥W$%f R%,egkhﬁgcyéﬁ Uﬁjtﬁgesecond
transm.ssi.on signal line 73, and are set to "H', respectively. Accordingly,
all T Qf}gﬁﬁooeémtgcg:ﬁﬂ%ﬁppfdf% the TaHou& ter Mh&S S 15¢ t r ansni ssi on

thyrstor becone "N', and thus The transm ssion. thyristor T lain an off
state. F010119ht emitting jappelatsigam®Smanner, the respective cat hode
termnals of 25 the odd-nunbered setting thy.rHct., s Si, S3, S5,and the -
set®i ng enabRAtng imeyra sitrart'REIt ariena orinect eshewnt he Begting shgnabwkine
74-1, and are set to "H', respectively The respective cathode term nals of
t he evén-ruridsredisesetngot hijei stedesehz2e JigtcSHE 1iaAand/dlie setting (ewabl i ng
thyristor TE2 are connected to the setting signal |line 74-2, and are set to

"El", wespeatd vebyer Singe vhebsetd igw: st@nahel iieer hanthid12 @€ oH', the
anode term nals and the cathode termnals of the setting thvristor S and

the settjng enabling t4weisposs TH . and TE2, 8188}, "i fhe andshbus:they axe
in an off state, [0102]
terminals Vsub of all the 1light emitting chips C (light

10 emitting chips Cal to Ca20 and the light emitting chips Cbl to
Cb20) are set to “H”, and the respective terminals Vga are set
to “L” (-3.3V). In this case, the power 1line 71 that 1is
connected to the terminal Vga becomes “L”. Further, the turn-
on signal line 75-1 that is connected to the power line 71

15 through the current limiting resistors R11 and R13 becomes “L1L”,
and the turn-on signal line 75-2 that 1is connected to the
power line 71 through the current limiting resistors R12 and
R14 becomes “L” (See Fig. 5).

[0095]

20 Further, the transmission signal generation unit 120a of
the signal generation circuit 110 sets the first transmission
signal ¢la and the second transmission signal ¢2a to “H”, and
the transmission signal generation unit 120b sets the first
transmission signal ¢lb and the second transmission signal ¢2b

25 to “H”, respectively. Then, the first transmission signal
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Further, the gate termnals Gr2 of the odd-nunbered |ight emttingstars
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 termnals
Grl of the even-nunbered light emtting thyristors L2, L4, L6, and the
turn-off thyristor TR1 are connected to the turn-on sign 1 ne 75-2, and are
set. to "L."respectively. Accordingly, all the anode term nal and
the cathode termnal of the light emtting t.hyr Lst.ox L beg= "L" (-3.3V).

20 Al t.he t -off _thyristo- TEl. and nR2 have a t.hreshol d. vol 1 age_of
%, ov TR e tnt Ml G A R e P T G PR SERG Sy s
tor 1- Elé)éz%pdgate termnal Ge2the setti n%enabl ing 9 thyristor TE2 are

o]

connec PRe ehabl iHfFEignal”l i hecCanttGr et t o G99 COVWILYACcHREi ngl y,
all the setting enabling thyristor TEl and the setting enabling thyristr-

T22 haveraithrleshol vl thgetefmitady. ¢p0rG4)the lightThemtat hodechepri nal
of the turn-off thyristor TPl. is connected to the turn-off signal. line 77
t hr ougle t hkighut r enti titilmiat | oigi pesiCstlort RRTCa28ndande toat hiddghtt eemiinaihgof the
turnoff thyristc TR2 is connected to the turn-off signal 'M= 77 through
t hes curchemts |dwi t kAg rE@sicst dbedR2e The .t urthof bosegbabkl of the first
transmission signal line 72 that is connected to the terminal
¢1 through the current limiting resistor Rl also becomes “H”,
and the second transmission signal line 73 that is connected
to the terminal ¢1 through the current limiting resistor R2
10 also becomes “H” (See Fig. 5).
[0096]
Further, the enabling signal generation unit 130a of the
signal generation circuit 110 sets the enabling signal ¢Ea to
“H”, and the enabling signal generation unit 130b sets the
15 enabling signal ¢Eb to “H”. Then, the enabling signal lines
203a and 203b become “H” (See Fig. 4). Accordingly, the
terminal ¢E of the light emitting chip C becomes “H” (See Fig.
5).
[(0097]
20 Further, the turn-off signal generation unit 140a of the
signal generation circuit 110 sets the turn-off signal ¢Ra to
“H”, and the turn-off signal generation unit 140b sets the

turn-off signal ¢lb to “H”. Then, the turn-off signal lines

204a and 204b become “H” (See Fig. 4). Accordingly, the

25 terminal ¢R of the light emitting chip C becomes “H”. 1In this
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10 line 77 is set to "H'. Accordingly, the anode term nals and the cathode
termnals 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 termnal (It of the

transm ssion En+, istor T is 15 connected to the gate term nal Gs of the
setting thnistor S through the connsction resistor Rx. The date term nal Gs
of the setting thyristor Sis co-n d to the gate termnal GL of the Light
emtting thyristor L through the connection resistor Ry.Further, the gate

term nal, Q1 OEh% h%u‘r‘ng%tffzo Jﬁé’i‘l#' A9 LNy star T is ESEB@Q%gt télbg th?%‘gr

line 71 of ’"I" 3V throug e connection resistor

potentia g nal (It and ot en |aI "L"3.3V) on tpower line
71 aretcﬁr\lﬂ ﬂlé‘ @;g F‘ﬁr ﬁr?é? |onﬁre %?Fo% )R, and Es, and the gate
term ne' g In thls case, with respect to one transm ssion.
thyristor T, [P0 ﬂ)airs of the setting thyristors Sand iight emtting
thvristors L are connecned, assunmed that. the

resi stance ' TRPUSHC 61T t R JBBANSIIOM riet stinis RO(a 2id.tie ghenal

resi stance value Ry of the connection resistor Ry is 16kg-1, and the

r esh st greervdlive Rz mwfuitthel tOnnecsi aher esitstihar éﬁgﬂ&iiﬁwwdl to Hwbkd case,

as described later, the resistance value Py of the connection resistor Ry

i s | owepeddi‘gboutspPe8khvby ypoditdat tiba iskttthegsetigmgl 10inbyr ixt9yrl Stoés in

an on state.lt is sufficient if an
205020 are set to M“H”, respectively. The setting signal
generation unit 150b sets the setting signals ¢Wel to ¢We20 to
“H”. Then, the setting signal lines 205el to 205e20 become “H”

10 (See Fig. 4). Accordingly, the terminals ¢Wo and ¢We of the

light emitting chip C become “H” (See Fig. 5).

The terminal ¢Wo of the 1light emitting chip C 1is
connected to the setting signal line 74-1 through the current
limiting resistor RWl. The terminal ¢We of the light emitting

15 chip C 1is connected to the setting signal line 74-2 through
the current limiting resistor RW2. Accordingly, the setting
signal lines 74-1 and 74-2 also become “H” (See Fig. 5).

[0099]

Next, with reference to Fig. 5, the operation of the

20 light emitting chips C will be described wusing the 1light
emitting chips Cal and Cbl that belong to the light emitting
chip set #1 according to the timing chart as illustrated in
Fig. 7.

In Fig. 7 and in the following description, it 1is

25 ~assumed that the potentials of the respective terminals are
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operation to be described later may be realized with these resistance

val ues, and the resistance values may crirer from The above-descri bed

resi stance val ues. [0106] 15The anode termi nal of the start diode Ds is
connected to the second transm ssion signal line 73 of 1H'The cat hode
termnaltermnal Gl) of the start liode Ds is connected to the Dower |ine
71"L" (-3 317" through the connection resistors Rx, Ry, and Rz,
Accordingly, the start 20 diodP Ds s biased in forward. direction

Rf ori arclwl,1 &g%)de"d% Accqr gl ncl]Ia ﬁhﬁ pOt}?&S'\?er of té\g}e g%hogllai er mfnalchggate
10 t

t er mi nal t He sta becones - 1 hed b

subtracting the forward otentlal f th junction from"H' _(0V)
of the &TGHE Ld % nFRAM NGy P8 gr%#%w) §59BPFage. dreqte tidnbm 46 on

shyristor Ti becomes -3V. Accordthe-ential of the gate termnals Gsl and
Gs2 bedbrestohlesyng Acomdditiginy, the tHatdsHolad vonidge o thetastérss51 and
32 becones -3 At this time, the potential of the gate termnals G
and Gl2rigecoresied,. 857c Perbtdiagdychhegkr édtvsld Woint-age ofdt herhi-ght
emtting. thvristors Li and L2 becones -4.357. At this -4"nef as described
above, stheetsurn-on sign 1. lines 75-1 and 75-2 are 'L' (-3, which is |ower
than the threshold. voltage of the light emtting thyristors Li and L2, and
t hus [0100]
<Light emitting chip Cal>
Since the anode terminals of the transmission thyristor
T, the setting thyristor S, the setting enabling thyristors
10 TEl1 and TE2, and the turn-off thyristors TR1 and TR2 are
connected to the terminal Vsub, they are set to “H”Y,
respectively.
On the other hand, the respective cathode terminals of
the odd-numbered transmission thyristors T1, T3, T5, .. are
15 connected to the first transmission signal line 72, and are
set to “H”, respectively. The respective cathode terminals of
the even-numbered transmission thyristors T2, T4, Té6, .. are
connected to the second transmission signal line 73, and are
set to “H”, respectively. Accordingly, all the anode terminal

20 and the cathode terminal of the transmission thyristor T

become “H”, and thus the transmission thyristor T is in an off

state.
[0101]
In the same manner, the respective cathode terminals of
25 the odd-numbered setting thyristors S1, 83, S5, .. and the
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10 the light emtting thyristors LI and L2 are not turned on. [01071 in the
sane manner, the coupling diode Dlis forward--and the potential of the
cathode termnal (gate termnal G2) of the coupling diode Dl becomes -37.
15Accordingly, the potential of the gate termnals Gs3 and Cs4 becones
-3.027, and the threshold volof the setting thyristors SB and. 54 becones
-4.527. On the other hand, the potential of the gate termnals 013 and
014 becones -3,237. Accordi ngI y, the threshold. voltage 20 of the |ight

emtti ne rlstors L3 ang1 eco 0108 ince th at hode
t erni nal® tttf‘l¥1 Fhe” s an%ll é’rlﬁs? rr:;ﬁ'?lafafr%ct ecf"bectﬁ%" ?Or\})%e %t%ln
potenti al . 3 a_?]f 1éerm Qﬁ of the transm ssi ge number of
whi ch i°< 986 Hie t hol&d olalrﬁges?ﬁ' trhnsm ssHé“ﬁSBﬁ?H‘é? Y-T, the
nunber of which is equal to or larger than 3 becones -4.
Accor difRGPPCLENE t RRésReled Frragelst Phe tPansAVSBI BHmPﬁWijsté?thlnghe
nunber of which is equal to or larger than 5 and the potential of the gate
t er mi nahy@isobrisheSdi ght, efidt i ngarldyrilse oseLthegormal8 3\ Pogoidinygl y,
the threshold voltage of the setting thyristor T, the nunber of which is
equal ta@2omrkargenddian So ant tdettightsemdl i hind hy4+3f oind are set
to “H”, respectively. Since the setting signal lines 74-1 and
74-2 are “H”, the ancde terminals and the cathode terminals of
the setting thyristor S and the setting enabling thyristors
TE1l and TE2 are all “H”, and thus they are in an off state.
10 [0102]

Further, the gate terminals Gtr2 of the odd-numbered
light emitting thyristors L1, L3, L5, .. and the turn-off
thyristor TR2 are connected to the turn-on signal line 75-1,
and are set to “L” (-3.3V), respectively. The gate terminals

15 Gtrl of the even-numbered light emitting thyristors L2, L4, L6,
. and the turn-off thyristor TRl are connected to the turn-on
signal line 75-2, and are set to “L” (-3.3V), respectively.

Accordingly, all the anode terminal and the cathode
terminal of the light emitting thyristor L become “L” (-3.3V).

20 All the turn-off thyristors TR1 and TR2 have a threshold
voltage of -4.8V.

[0103]

The gate terminal Gtel of the setting enabling thyristor

TE1l and the gate terminal Gte2 of the setting enabling

25 thyristor TE2 are connected to the enabling signal line 76,
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becones -4.8V. 1.0[0109] <Light emtting chip Chl> Even in the |ight
emtting chip Chi, the initial state is the sane as that of the |ight
emtting chip Cal, the explanation e( will be omtted. [011ln] (2) Tinme At
timer as illustrated in Fig7, the first transm ssion signal dia that is
transmtted to the light emtting clip group #a is shifted from"Pi (07) to
"L" H3.37)., 20 Accordingly, the light emtting apparatus 65 enters into an
operation state. <Light enitting chip Cal > The transm ssion thyristpr T1

havi 105 Wyrole i MHneEAe VR Shes e oudpurber e angr s o
[0111 ]thyristor TE1 and the setting enabling thyristor TE2 have a
threshold voltage of -1.5V.

[0104]

5 The cathode terminal of the turn-off thyristor TR1 1is
connected to the turn-off signal line 77 through the current
limiting resistor RR1, and the cathode terminal of the turn-
off thyristor TR2 is connected to the turn-off signal line 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 TR1 and the
turn-off thyristor TR2 are all “H” to be in an off state.

[0105]
The gate terminal Gt of the transmission thyristor T is

15 connected to the gate terminal Gs of the setting thyristor S
through the connection resistor Rx. The gate terminal Gs of
the setting thyristor S 1is connected to the gate terminal G1
of the 1light emitting thyristor L through the connection
resistor Ry. Further, the gate terminal Gl of the 1light

20 emitting thyristor L is connected to the power line 71 of “L”
(=3.3V) through the connection resistor Rz.

That is, the potential of the gate terminal Gt and the

potential of “L” (-3.3V) on the power line 71 are divided by

the connection resistors Rx, Ry, and Rz, and the gate terminal

256 Gs and the gate terminal Gl are set to the divided potentials.
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It the transm ssion thyristor Tl is turned on, the potential of the gate
termnal Gi becones' (CV) of the anode termnal. Then, the potential of
the gate termnal &2 becones -1.5V by the forward-biased coupling di ode
Accordi ncdy, the threshold voltage of the transm ssion thyristor T2 becones
-3V. The potent :1 of the gate terminal 10 Ot3 that is connected to the
gate termnal G2 of the transm ssion thy stor T2 through the coupling

di ode 02 becomes -3V. Accordingly, the threshold voltage of the transm ssion
thyri.stor Tg b%%omss -4, 5V, The transn?':sgi on th%/lr.i st or g t he nunber
of which is edual’to G°Farfer” thanas" 15° nki'fit & A8 Tha>t RreSREFdSTBFt age
of -4.8YV, JFurther, the pot en Lia 1 of the cathode termnal (the
first @%ahgﬁ?sgﬁéﬁssﬁﬁﬁatbelﬁﬁétﬂ?qrﬁﬁﬁfﬁs?ﬁr%ﬁstﬁ%“%r%h%%ﬁs@F%ﬁtﬂﬁgristor
Tl . becones -1.5V that is obtained by suburaoting the forward potential Vd
(1.5V) Byrigd dhisn §j et icomeEetfacom "1i " (0V) of the anode termnal of the
transm ssion thyr stor TlI. [0112] On the other hand, if the transm ssion
thyristor Ti Hegeturinedi onaasdnetetpetenthicaa eofl stthe agatven ey nikxnabf Gthe
beconmes 25 "H' (0V), the potential of the gate termnals Gsl and Gs2

5 connection resistor Rx is 2k, the resistance value Ry of the
connection resistor Ry is 16kQ, and the resistance value Rz of
the connection resistor Rz is 6kQ. In this case, as described
later, the resistance value Ry of the connection resistor Ry
is lowered to about 0.8k} by modulation if the setting

10 thyristor S 1is in an on state. It 1is sufficient 1f an
operation to be described later may be realized with these
resistance values, and the resistance values may differ from

the above-described resistance values.

[0106]
15 The anode terminal of the start diode Ds is connected to
the second transmission signal 1line 73 of “H” (0V). The

cathode terminal (gate terminal Gtl) of the start diode Ds is
connected to the power line 71 of “L” (-3.3V) through the
connection resistors Rx, Ry, and Rz. Accordingly, the start
20 diode Ds 1is biased 1in forward direction (forward-biased).
Accordingly, the potential of the cathode terminal (gate
terminal th) of the start diode Ds becomes -1.5V that is
obtained by subtracting the forward potential Vd (1.5V) of the
pn junction from “H” (0V) of the anode terminal, and the

25 threshold voltage of the transmission thyristor Tl becomes -3V.
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becones -0.27V, and the threshold voltage of the setting thyristors Si and
S2 becone -1 77V. Further, the potential of the gate termnals G| GL2
beconmes -2.48V, and the reshot: voltage of the light emtting thyristors LI
and L2 5 becones -3.98V.In this case, although the - n-on signal |ines
75-1 and 75-2 becones(-3.3V), this potential is |lower than. the threshold
vol tage, and thus the light emtting thyris,ors 21 and L2 are not turned
on. Further, if the potential of the gate terminal &2 10 becones -1.5V,

t he potenti al, t .erm nal.s 6s3 @g. Bﬁcgﬁs- 65V, %l h %h hol d
vol tage of t gcs%gftd%L?lﬁg fh)}?ﬁesﬁjc?rt% 6‘3an 4: e%%%r%sé?gt?%g .“L'Fﬁ? h‘Eé}r?{§ t he
potential of the ate(ig m nal s %]3 nd C{‘i]}g becones -(?21.85V, and the
bhr esh6Fd TG tHe- 17Nt AT RG iy i or & 13 &HY (2! 139 beRbnble- 4. 35
Further, if ths potential of the %ate term nal bec,ma-r. -3V, the potenti al
of t he S§at e "Ge rrMAYAASS OG5 Sand Gs 6 b EEGHESS- 3302V -and the threshol d vol t age
of the setting t.hyr.istors 35 and 36 becones -4.52V. Further, the
potenti al of A20 tihes gateet ertdienapst @lbiand oGletbeconts -B328WalandGt he
threshold voltage of the light emtting thyristors 23 and L4 becones
-4.73Vantil@l2 becomes -2.#sV desoradetirapiove,thd tieepodtentvaltafet b gate
25 :ermna l G. is changed, the potential of the gate termnals Gs
the light emitting thyristors L1 and L2 becomes =-4.35V. At
this time, as described above, the turn-on signal lines 75-1
and 75-2 are “L” (-3.3V), which 1is lower than the threshold
voltage of the light emitting thyristors L1 and L2, and thus
10 the light emitting thyristors L1 and L2 are not turned on.
[0107]
In the same manner, the coupling diode D1 is
forward-biased, and the potential of the cathode terminal
(gate terminal Gt2) of the coupling diode D1 becomes -3V.
15 Accordingly, the potential of the gate terminals Gs3 and
Gs4 becomes -3.02V, and the threshold voltage of the setting
thyristors $S3 and S4 becomes -4.52V.
On the other hand, the potential of the gate terminals
G13 and G14 becomes -3.23V. Accordingly, the threshold voltage
20 of the light emitting thyristors L3 and L4 becomes -4.73V.
[0108]
Since the cathode terminal of the start diode Ds is not
affected by “H” (0V), the potential of the gate terminal Gt of

the transmission thyristor T, the number of which is equal to

25 or larger than 3, becomes “L” (-3.3V). Therefore, the
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and Gl is changed, and the threshold voltage of the setting thy.nistcr S

and. the light emtting thyris tor L is changed. Hereinafter, only
the thyris,,or that is related to the tuxn-on orturnorf control wll be
descri bed- [0114] That is, at time Ii, only the transm ssion

thyristor T1 is turned on Just after tine b (here, when the thyristor
returns to a nornal state after the thyristor is changed due to the cnarxge
of the potential of the sign 10 thyristor Ti is in an on state. O her

transm_ssion thyristor T, setting thyri,, or S _light emtti Q/rr' tor L,
setting gﬁgl?loltlr% YhHyri St o?i TEP RRd STES™ a%ldyﬁlusrtnqlgf "t %%l s{orgs R%i%and
TR2 are_in an off state. Herei nafterh, 0 Iéthe t hy ié ors (transm sslon
thyri st cls 1F, eetli ng Ohv 1PSE6F 31an gh e ﬁg' yristor L, setting
euablincf thyristors TEl and TE2, and turn off thy. s rs TRl and TR2) which
are in an onfscatrédiapgévdesidrs bedreahpte rloltage 0% fde t heasfghafiPhat is
transmtted to the light emtting chip group #h belonging to the |ight.
enm tt ngychispoChilt, itheoturdhanget, whhehl ighteagwilt tiongpchigpr Gt wadmt ai ns
its initial state. 3 (3) Tine c Time c is a start tinme of the
perj odaha( 1xheSopstgnal acthange tceurgatd 0tEMmi()l TiGte df the 1light
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 L
becomes -4.8V.
10 [0109]
<Light emitting chip Cbl>
Even in the light emitting chip Cbl, the initial state
is the same as that of the 1light emitting chip Cal, the
explanation thereof will be omitted.
15 [0110]
(2) Time Db
At time b as illustrated in Fig. 7, the first
transmission signal ¢la that is transmitted to the 1light
emitting chip group #a is shifted from “H” (0V) to “L” (-3.3V).
20 Accordingly, the light emitting apparatus 65 enters into an
operation state.
<Light emitting chip Cal>
The transmission thyristor T1 having a threshold voltage

of -3V is turned on. However, since the odd-numbered

25 transmission thyristor T having a large number after the
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At tinme d, the enabling signal Es that is transmtted to the light emtting
chip group #a is s from"H'" (07) to "L" (-3.3V). ,flight emtting chip Cal>
(

The enabling signal line 76 becones "L" (-3.3V) through 10 the current
ILmtiflgresistor RE. Then, the potential of the gate termnal Gel and
G e2 connected to the enabling signal line 76 becones "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 tine d, the transn1'ssion

thyristor Ti .is.in t at [[0118 mtt ch| Slnethe
si gnal ﬁQ‘LSIW?StJTOé’naEH%ytE[JB% ertanéleﬁ ttﬁ'ﬁ)eq%ﬁ?f |n% ?% %’?o g% bel ongi ng
to the light emtting chip Cbl i5 not changed, thel|ght emtt|ng chip Chi

mai nt af'3s e [ tHUEmSst &%, [01'9] (5) Tine e time e, the setting signals

ol and We. | [toﬁtl]are transmtted to the lemtting chip Cal of the |ight

If the transmission thyristor T1 1is turned on, the

potential of the gate terminal Gtl becomes ™“H” (0V) of the

ot

anode terminal. Then, the potential of the gate terminal Gt2
becomes -1.5V by the forward-biased coupling diode D1.
Accordingly, the threshold voltage of the transmission
thyristor T2 becomes -3V. The potential of the gate terminal
10 Gt3 that 1is connected to the gate terminal Gt2 of the
transmission thyristor T2 through the coupling diode D2
becomes -—3V. Accordingly, the threshold voltage of the
transmission thyristor 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 potential of the cathode terminal (the
first transmission signal line 72 in Fig. 5) of the
transmission thyristor Tl becomes -1.5V that 1is obtained by
subtracting the forward potential Vd (1.5V) of the pn junction

20 from “H” (0V) of the anode terminal of the transmission
thyristor T1.

[0112]

On the other hand, if the transmission thyristor T1 is
turned on and the potential of the gate terminal Gtl becomes

25 “H” (0V), the potential of the gate terminals Gsl and Gs2
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emtting chip group #a and tne light emtting chip set #1 to which the |

L. emtting chip Qi of the light emtting chip group 4b bel ongs are
shifted from"Ti', (OVto "L" (-3.3V). <Light emttingCal > The
potential ' the setting signal line 74-1 beconmes "L" (-3.3V) through the
current limting resistor RM. At this tine, since the threshold voltage of
the setting thyristors Si and S2 of which the cathode t.ermmaj.s are
connected to the 10 setting signal line 74-1 is set to -1.77V, the setting

thyri stor an re rn o] T , e e ai .1 he gate
ternin%%§§5%# ang'éégébeggﬁesggﬁtr%&%%ﬁ%ﬁ%%tpégjfﬁgapgﬁ;ngﬁgl g?g%héggate
termnals G I and 2 bec s the valu hat _i s _.obtai ned by dividing_.the 15
T T er S G 11 HO T orent TRl - (BR3E ST 1 o abae FBl bt haPs. Cel
and Gs2 and the potential (Vna. ("L" (-3.3",))) of he power line 71 through
t. _actitén P8dicst GRIRY"AAE t e lcoRREct FOR r BEFST6F Rz 2AESVhi saPfnethsince
the sett thyris,is in an on. state,ne resistance of the 20 comc ion

resi st G rRypsdconmesl whout 00. 8ke. .1isdtordinhgt yngt heyposéntialllofanrthelgat e
terminals G| and Gl2 be res -0.39V. Accordingly,the threshold voltage of
theb| i gletcoemist t +Bg98Wiyri sIt otiki @mske l: 2 1hécomgs the8IMrd-@120siGnhate the

turon-on signal line 7 -1 to which the cathode the turn-on siunal |ine
75- 2 toiwkisch7the caichode-tenyddealeof “Lhe (HipHEv)em thiBg ddnyritsitaar L2 is
connected have the power potential " (-3.3V)), respectively, the light

em ttingkhyrisdorendi tapdske1ar eolvbped andithdd khe, 1 e €Rdd} 1aRd

Cal (even)), Accordingly the potential "of the turn-on signal lines 75-1 and
75-2 b -1.5Y 1t hayy ks ai.ned .oy suptracting the -°,...,ard potential
vd of ?&gqgﬁﬁf%ncygo% Pronltq% p%?en?igl of the anode terminal.s of the

|1 oht enittiEgr%geEbyrkftO{geLjp5¥g%éf%l of the gate terminal Gt2
10 becomes -1.5V, the potential of the gate terminals Gs3 and Gs3
becomes -1.65V, and the threshold voltage of the setting
thyristors S3 and S4 becomes -3.15V. Further, the potential of
the gate terminals Gl13 and G114 becomes -2.85V, and the
threshold voltage of the light emitting thyristors L3 and L4

15 becomes -4.35V.

Further, 1if the potential of the gate terminal Gt3
becomes -3V, the potential of the gate terminals Gs5 and Gsé6
becomes -3.02V, and the threshold voltage o¢f the setting
thyristors S5 and S6 becomes -4.52V. Further, the potential of

20 the gate terminals G115 and G16 becomes -3.23V, and the
threshold voltage of the light emitting thyristors L3 and L4
becomes -4.73V.

[0113]

As described above, if the potential of the gate

25 terminal Gt is changed, the potential of the gate terminals Gs
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Accordingly, the potential of the gate termnals Crl and Gr2 of the
turn-off thyristori, FRL and TR2 becones -1.5V, and the threshold vol tage
of the turn--off thyristors TM and TR2 becones -3V. 15[0121] At this
time, the setting signal Ool and the signal OCel are sinultaneously shifted
from"H' (0V) to 3.3V) at tinme e. The shifting of the settingor(5Wl the
setting signal Wl from"4" tomay not he perforned 20 sinultaneously. Even
if the setting signal Mol. is first shifted from"H' to "L" prior to the

settin si We .and the potential ,of th ur n; on SI | 7

becone u? - S i %% t%g eres (%CY% 4°¢ 65t gaﬂgﬁ%rsFlgén?hrough
t he current limting resistaors Rl and R12, and thus the potentjal of the
turn- of §Fdﬁ§PrI§n€n¢5tfq él&@ﬁn§€F§&198 tﬁﬁ€l§5ﬁék irfe PR ough t he

current limt rig resistors R11 and. R 12, and thus the potential of the
t urn-on S|gnﬁprpﬂﬁéf2€ﬁmlﬂQ%thh?n§hVﬁéS§@WeﬂhﬁﬁehﬁléP1VGB§Zﬁﬁ)the
Accordi ngly, even hough the setting signal (Wl is shifted from"H' to
after thensemnt iomg.tugingodlt owltralherillilghte emisttriifgd.hyristor is turned on
Accord' the ,ntial of the turn-on signal line 75-2 becones -1.5V.

5 [0114]

That is, at time b, 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 change of the potential of the signal at time b), the

10 thyristor Tl is in an on state. Other transmission thyristor T,
setting thyristor S, 1light emitting thyristor L, setting
enabling thyristors TEl and TE2, and turn-off thyristors TR1
and TR2 are in an off state.

Hereinafter, only the thyristors (transmission thyristor

15 T, setting thyristor S, 1light emitting thyristor L, setting
enabling thyristors TEl and TE2, and turn-off thyristors TR1
and TR2) which are in an on state are described.

[0115]

<Light emitting chip Cbl>

20 Since the signal that is transmitted to the 1light
emitting chip group #b belonging to the light emitting chip
Cbl is not changed, the light emitting chip Cbl maintains its
initial state.

[0116]

25 (3) Time c
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[0122]
and L2

Accordingly, just after tine e, the light emtting 10 thyristors I.
are turned -in a. state where the transm ssionTi and the setting
thyristors Si and 52 are turned on, That i., in the light emtting chip
Cal, two light emtting thyristors Li

on (emt light) 15[0123] ,ight emtting chip COL> Since the

threshol d voltage of the setting enabling thyristors TEI

and L2 are sl UR] ].ta neously turned

and TE2 is -1.5V,

1

the setting signal owl is shifted fromo "L.", and if the potential of the

setting 20 sijgpal dipes 74+1,and ifds 2. ¢sghi ifed Jyom (N (- §,3Y) ynLhe
n é{ t her, ?ﬁe

setting enabling thvristors TEl ar
potenthﬂaégét%e%&?gtlng signal lines 741 and 74-2 becones -1.5V. [0124]

25Ti me

10

15

20

25

TE2 are turned on, "fur

e settinc signals Gl and Orel that. are
[0117]

(4) Time 4

At time d, the enabling signal ¢Ea that i1s transmitted
to the light emitting chip group #a is shifted from “H” (0V)
to “L” (-3.3V).

<Light emitting chip Cal>

The enabling signal line 76 becomes “L” (-3.3V) through
the current limiting resistor RE. Then, the potential of the
gate terminal Gtel and Gte2 connected to the enabling signal
line 76 becomes “L” (-3.3V). Then, the threshold voltage of
the setting enabling thyristors TEl and TE2 is shifted from -
1.5V to -4.8V.

Just after time d, the transmission thyristor Tl is in
an on state.

[0118]

<Light emitting chip Cbl>

Since the signal that 1is transmitted to the 1light
emitting chip group #b belonging to the light emitting chip
Cbl is not changed, the light emitting chip Cbl maintains its
initial state.

[0119]

(5) Time e

At time e, the setting signals ¢Wol and ¢Wel that are
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transmtted to the light emtting chip Cal of the light emtting chip group
limand the light emtting chip set #1 to which the light emtting chip Cbl
of-he light emtting chip up #b belongs are shifted from"L" (-3.3V) to "H'
(0V). <Light emtting chip Cal> The potential of the setting signal |inesl
and becones "H', and all the cathode termnal and the anode term nal of the
setting thyristors Si and 32 becone "H' to turn off the setting thyristors
Si and 32. However, the on-state light emt.thyristors Li and L2 rmaintain

t hest at%ﬁx‘anm%&ed p%toenttih%I gggk@e ?ﬁ%@t&ﬁé;ﬂ éﬁ?i?géafndofg t Ie b (ZI:_%’ Z

Ov. Further,” since the transm§sion rrs s 1 an on stat e,
Pt et i1 01 The ok a0t P Aal £ ch) BRA DT AR 56 TUARERed L 0%Phe
gate. termnal Gi and the gate termnals G| and Gl2 through the
connect¥orrly €5t i Ipy, caHd e DhifecCPbnofedingt okiRY ¢BspeERgvENYP al so
becones OV, and threshold voltage of 20 the setting thyristors 51 and 32
becomegroup #b lgsltorafs eyre ighel fted Heranr ¥ €80orka RV sto¥-3M) i s in an on
state, and the light emtting thyristors La. and L2 are turned on it
light). [0125Light emitting chip Cal>
The potential of the setting signal line 74-1 becomes
“L” (-3.3V) through the current limiting resistor RW1l. At this
time, since the threshold voltage of the setting thyristors S1
and S2 of which the cathode terminals are connected to the
10 setting signal 1line 74-1 1is set to =-1.77V, the setting
thyristors S1 and S2 are turned on.
Then, the potential of the gate terminals Gsl and Gs2
becomes 0V. Accordingly, the potential of the gate terminals
Gll and G12 becomes the value that is obtained by dividing the
156 difference potential between the potential (0V) of the gate
terminals Gsl and Gs2 and the potential (Vga (“L” (-3.3V))) of
the power line 71 through the connection resistor Ry and the
connection resistor Rz. At this time, since the setting
thyristor S 1is 1in an on state, the resistance of the
20 connection resistor Ry becomes about 0.8kQ. Accordingly, the
potential of the gate terminals Gl1 and G12 becomes -0.39V.
Accordingly, the threshold voltage of the 1light emitting
thyristors L1 and L2 becomes -1.89V.

[0120]

25 Since the turn-on signal line 75-1 to which the cathode
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25<Light emtting chip OGbi>  The potential of the setting signal |ines
74-1 and 74-2 becones "H', and allcathode term nal and the anode term nal

of the settina enabling stars TEl and TE2 beconme "H' to turn off the
setting enabling thyristors El and 1E2. [0126] (7) Tine g At tinme g,
the first transm ssion signal 1.b that is transmtted to the light emtting
chip group #b is shift,' from"H (OV) to "1.1," (-3.3 10<Light emtting
chin Cal > Si nce the signal that is transmtted to the light emtting

changed SR t?%“?h%?é% T AT Pred ST deesRe T Rg chip
ati on 6P htélTlihrf R ng Rl foCT @ A hanaterete FetRrarenbEeon
thyristor C is turned on. Accordingl the threshold voltage of the
sett.ngnehyH%%r§m26tsmgan®>591%%lbn¥2 4B 7990nEaEeRer2VEhet Ipot BAVPAl  of
the first transmssion signal line 72 be ]J(-1.-1.5V. Tnat, the ilgnt
enittimybﬂﬂqi&ﬁﬂV@®eKéLés(rﬁ-Bﬁé)saﬁﬁamﬂﬂﬁﬂvekYArﬁh&i@hghénﬁm@ttihg chip
Cal in a shifted timng (in a state where the phase is shifted by 180).

b thyristors L1 and L2 are turned on (in Fig. 7, Cal(odd) and
Cal(even)). Accordingly, the potential of the turn-on signal
lines 75-1 and 75-2 Dbecomes -1.5V that 1is obtained by
subtracting the forward potential Vd of the pn junction from
the potential of the anode terminals of the light emitting

10 thyristors L1 and L2.

Accordingly, the potential of the gate terminals Gtrl
and Gtr2 of the turn-off thyristors TRl and TR2 becomes -1.5V,
and the threshold voltage of the turn-off thyristors TRl and
TR2 becomes -3V.

15 [0121]

At this time, the setting signal ¢Wol and the setting
signal ¢Wel are simultaneously shifted from “H” (0V) to “L” (-
3.3V) at time e. The shifting of the setting signal ¢Wol and
the setting signal ¢Wel from “H” to “L” may not be performed

20 simultaneously. Even 1if the setting signal ¢Wol is first
shifted from “H” to “L” prior to the setting signal ¢Wel and
the potential of the turn-on signal line 75-1 becomes -1.5V,
the turn-on signal line 75-1 is connected to the power line 71

through the current limiting resistors R11 and R12, and thus

25 the potential of the turn-on signal line 75-1 is connected to
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2.[0127] (8) Tine At tinme h, the enabling signal nEa that is transmtted
to the light emtting chip group #a is shifted from"L" to WH P (0V),
<Light emtting The potential of the enabling signal. line 76 becones and
the potential of the gate terminals Gel and Ge2 of the setting enabling
thyristors TEl and TE2 beconmes CV. Accordingly, the threshold scit.-e of
the setting enabling 10 thyristors TEl and TE2 becones -1.5V. Just
after tinme h, the transm ssion thyristor Tl is in an on state, and t hus t he

light emid Lgagecihzinét 1S %H%afbg} gna r%uwreﬂ%d 10,58 #&gbé%% :qt

emtting chi 15Si nce t that s transmt

emttin t ro f|b, owh|c g tting chi bel opgs, is
not cha%lgdgé{lzg hga s huSI utskfe e et hﬁ% %ts @%ﬂ?ﬁf%l %‘gd lgfgoi'ﬁlﬁe%"
Al tln% %%%%E%lns the power potential Vga (“L” (-3.3V)). Accordingly,

even though the setting signal ¢Wel is shifted from “H” to “L”

(1]

after the setting signal ¢Wol, the light emitting thyristor L2
is turned on. Accordingly, the potential of the turn-on signal
line 75-2 becomes -1.5V.
[0122]
Accordingly, Just after time e, the 1light emitting
10 thyristors L1 and L2 are turned on in a state where the
transmission thyristor Tl and the setting thyristors S1 and S2
are turned on. That 1is, in the light emitting chip Cal, two
light emitting thyristors L1 and L2 are simultaneously turned
on (emit light).
15 [(0123]
<Light emitting chip Cbl>
Since the threshold voltage of the setting enabling
thyristors TEl and TE2 1is -1.5V, the setting signal ¢Wol is
shifted from “H” to “L”, and if the potential of the setting
20 signal lines 74-1 and 74-2 is shifted from “H” (0V) to “L” (-
3.3V), the setting enabling thyristors TE1l and TE2 are turned
on. Further, the potential of the setting signal lines 74-1
and 74-2 becomes -1.5V.
[0124]

25 (6) Time £
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1.(,)

enabling signal (*b that is transmtted to the light emtting chip group
#.0 is shicteci from"H (0V) to 'L'" (-3.3V). <Light emtting chip Cal>
Since the signal that is transmtted to the light emtting chip group #a,
to which the light emtting chip Cal belongs, is not changed, the state

just after tine his nmaintained. <1 ht emtting chip Since the operation of

(19) rninme period Tbstarts, No signal change 25At time j the

the light emt ---trig chip Chi is 10 the sane as the operation of the

i ght

[}

10

15

20

25

11) Time k
transmit eé t%) the 1light emitting chip Cal of the 1light

emitting chip group #a and the light emitting chip set #1 to

which the light emitting chip Cbl of the light emitting chip

group #b belongs are shifted from “L” (-3.3V) to “H” (0V).
<Light emitting chip Cal>

The potential of the setting signal lines 74-1 and 74-2
becomes “H”, and all the cathode terminal and the anode
terminal of the setting thyristors S1 and S2 become “H” to
turn off the setting thyristors S1 and S2.

However, the on-state light emitting thyristors L1 and
L2 maintain the On state, and the potential of the gate
terminal G1l1 and G12 becomes (V. Further, since the
transmission thyristor Tl is in an on state, the potential of
the gate terminal Gtl becomes 0V. Accordingly, the potential
of the gate terminals Gsl and Gs2, which are connected to the
gate terminal Gtl and the gate terminals Gl1 and G12 through
the connection resistor Rx and the connection resistor Ry,
respectively, also becomes 0V, and the threshold voltage of
the setting thyristors S1 and S2 becomes -1.5V.

Just after time £, the transmission thyristor Tl is in
an on state, and the light emitting thyristors L1 and L2 are
turned on (emit light).

[0125]

<Light emitting chip Cbl>
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At tinme k, the setting signals Ool and oel that are transmtted to the
light emtting chip Cal of the light emtting chi, group he and the |ight
emtting chip set #1 to which the light emtting chip Cbl of che |ight
errittin. chip 20 group he belongs are shifted from"H (0V) to "I," (KS.
3V) <Light emtting chip Cal> The potential of the setting signal |ines
74-1 and 74-2 is shifted from"H' (CV) to "Li'through the current limting
resistors R\ and RW2. Then since the threshold 25 voltage becones -1.5-V at

time h, the ti enay i n ri rs TEl. and. .TE2, the cathqde,

termnal s or %i ar e gghn%%téggtgg%ﬁéﬁgef?i ﬁ'sﬂdﬁhfslfﬁeg ?ﬂgleéna 74-2

are turned on, in,this case, as, described above, since emrting thyristors
f

Li and 129K i ntan of"Stafél t haSt ireshofd Vot gt of Aite <&t i Agode
thyristors Si and 52 becomes -1,5V._ Accordingly, instead the setting

enabl i GG stYr 8L, St el Ret i dRyl thyr FRYBESBAryEbeabdr ABd BRCOMA t he
sanme manner, instead of the setting enabling thyristor TE2, the 10 setting
thyristdf’ 32 fayrbeifultihed sottiSincaaie nd ghty rdmtiaisnRIhyamcs o2 .Li is in
an on state it does not matter the setting thyristor Si is turned on, sane
mander, sincdOflBé]light emtting thyristor L2 is in an on state, it does
not matter the setting thy star 32 is turned on, 15(01311 Just after tine
lc, the transm)ssiee thyristor Ti, the se ting.a ling thyriste.. rEm
(and/or theeetting thyris tor

At time g, the first transmission signal ¢lb that is
transmitted to the light emitting chip group #b is shifted
from “H” (0V) to “L” (-3.3V).

10 <Light emitting chip Cal>

Since the signal that 1is transmitted to the 1light
emitting chip group #a, to which the light emitting chip Cal
belongs, 1is not changed, the state just after time f 1is
maintained.

15 <Light emitting chip Cbl>

The operation of the light emitting chip Cbl is the same
as the operation of the 1light emitting chip Cal at time b.
That is, the transmission thyristor T1 is turned on.
Accordingly, the threshold voltage of the setting thyristors

20 81 and S2 becomes -1.77V. Further, the potential of the first
transmission signal line 72 becomes -1.5V.

That is, the 1light emitting chip Cbl operates in the
same manner as the light emitting chip Cal in a shifted timing
(in a state where the phase is shifted by 180°).

25 [0127]
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S1), and the setting enabling4sror TE2 (and/or the setting thyristor
52) are in an on state, and thus the light 20 emtting thyristors Li and L2
are turned on (emt light), [01? <Light emtting chip Cbi> In the
same nmanner as the light emtting chip Cal at tinme e, the setting
thyristors Si and Si are turned on, and 25the light emtting thyristo.rs Li
and E2 are turned on (emt light) Cbl(odd), Cbl(even) Just atine k, the
transm ssion th7ristor Ti, the setting thyristors S1 and 52 are in an on
state, and tq%z &q%llhght emtting th ristors Li and L2 are turned on (emt
[ight). That ' “t e light emtting chip Cbl, two light emtting
yristors Li and L2 are simultaneously turneden1t i ght) 0133] 12)
Tint (' 1 At. A nielme Bhe tét t97mp Sitghaft Bag |§’E?ratr‘fsarqht%%d Ienﬁ@l ﬁ@dl i ght
emtting chip Cal of the light emtting chip group #a and the Ii
enitti A@ chip JéOhOL el Whith €hép |91ghto eﬁﬁt tisngsh &kt pd Qbir oBf tlh”e (rght
emtting chip group belongs is shifted from"L" (-3.3V to(OQV)

3.3V) to “H” (0V).

5 <Light emitting chip Cal>

The potential of the enabling signal line 76 becomes 0V,
and the potential of the gate terminals Gtel and Gte2 of the
setting enabling thyristors TE1l and TE2 becomes ov.
Accordingly, the threshold voltage of the setting enabling

10 thyristors TE1l and TEZ becomes -1.5V.

Just after time h, the transmission thyristor Tl is in
an on state, and thus the light emitting thyristors L1 and L2
are turned on (emit light).

<Light emitting chip Cbl>

15 Since the signal that 1is transmitted to the 1light
emitting chip group #b, to which the light emitting chip Cbl
belongs, 1is not changed, the state Jjust after time g is
maintained.

[0128]

20 (9) Time 1

At time i, the period Tbh(l) starts. No signal change
occurs.

[0129]

(10) Time j

25 At time Jj, the enabling signal ¢Eb that is transmitted
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<Light emtting. chip Cal> 15Since the potential of the setting signal
lines 74-1 and 74-2 becones '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) becone 'H', they are
turned off. 20However, the on-state light emtting thyris.or.s Li and L2
mai ntain he on state. Further, the threshold voltage of the setting.
thyristors Si and 32 becones -1.5V, Just after ti e 1, the
transm_ssign thyri. tor.TiL.is in.an on staf.e, .and,thus t | ight,, enmtting
thyrioter oIl o205t 60, THED PRt E 12 S e g ent bbbl
I n the sane, manner §s the operation of the light emtting chip Cal at tine
f, thetﬁot@ntiél'§V tthe 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 tFhe9Rt eméttiaAsANé8i 6Althyristor Ti is in an on state, and
thus the light emtting thyristors LI and L2 are turned on (emt |ight)
[n134] 10(13yiTcme khe signaMt thakt nist herseeonttedansai sshen sighal 42a
that is transmtted to the light emtting chic group #a is shifted from"H"
(0V) temiktife3.dM)py «toght #em tto nghicdh ptiGal 2ighThentirtansm ssiign cayri stor
T2 having the thresho

belongs, 1is not changed, the state Jjust after time h 1is

maintained.
<Light emitting chip Cbl>
Since the operation of the light emitting chip Cbl 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 thyristor Tl is in
an on state.
[0130]
15 (11) Time k
At time k, the setting signals ¢Wol and ¢Wel that are
transmitted to the 1light emitting chip Cal of the 1light
emitting chip group #a and the light emitting chip set #1 to
which the light emitting chip Cbl of the light emitting chip
20 group #b belongs are shifted from “H” (0V) to “L” (-3.3V).
<Light emitting chip Cal>
The potential of the setting signal lines 74-1 and 74-2
is shifted from “H” (0V) to “L” (-3.3V) through the current
limiting resistors RW1 and RW2. Then, since the threshold

25 voltage becomes -1.5V at time h, the setting enabling
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voltage of -3V is turned on. However, the even-nunbered. transm ssion
thyristor T, the nunber of whichenual to O |arger than 4, is unable to be
turned on since the threshold voltage is -4 20[0135] If the

transm ssion E.nyristor T2 is turned on, the cate termnal. &2 becones
"H' (OV), Then, the potential of the gate termnal &3 that is connected
to the gate termnal G2 of the transm ssion thyristor T2 through the
coupling diode 52 25 'becones -1,5V, According ythe thrcshol ct voltage of

the tran ssrff'ar%g %Ei’riashtaorTﬁogggﬁ%”eoga%ﬁgdeﬂ’ce&%%ﬁ%&$689”%H&{‘SQ}83i0”

signaltllne. econes - e ot her ransm ssion

thvristor T2 .is,turned on and the gate nerrainal. 0t2 becopges "H' , the
ot ent CAPIEE TR T % R i e DeS DR g ehes e cERGIRY

vol tage of the setting thyristors 33 and 34 becones -1,77 . Then, the

pot ent i°4l- of the gate termnals 013

In this ~case, as described above, since the light
5 emitting thyristors L1 and L2 are 1in an on state, the
threshold voltage of the setting thyristors S1 and S2 becomes
-1.5V. Accordingly, instead of the setting enabling thyristor
TE1l, the setting thyristor S1 may be turned on. In the same
manner, instead of the setting enabling thyristor TE2, the
10 setting thyristor S2 may be turned on. Since the 1light
emitting thyristor L1l is in an on state, it does not matter
the setting thyristor S1 is turned on. In the same manner,
since the light emitting thyristor L2 is in an on state, it
does not matter the setting thyristor S2 is turned on.
15 [0131]

Just after time %k, the transmission thyristor T1, the
setting enabling thyristor TEl (and/or the setting thyristor
S1), and the setting enabling thyristor TE2 (and/or the
setting thyristor S2) are in an on state, and thus the light

20 emitting thyristors L1 and L2 are turned on (emit light).

[0132]

<Light emitting chip Cbil>

In the same manner as the light emitting chip Cal at
time e, the setting thyristors S1 and S2 are turned on, and

25 then the light emitting thyristors Ll and L2 are turned on
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10 an Gl4 becones -2.487, and the threshold voltage of the light emtting
thyristors L3 and L4 becones -3.987. Just after time m the

transm ssion thyristor Tl and the transm ssion thyristo T2 are in an on
state, and thus the light emtting thyristors Li and L2 are turned on (emt
light), [0137] <Light emtting chip Since the signal that is
transm :ted to the light emtting Thip group #b, to which the |ight
emtting chip Cbl belonds, is not changed, the state just after tinme 1 is

20 ma n 3 t L the first transm ssion
si gnal f%} Jﬁ%q$ brﬁ%%%? [ﬁ}% ﬁ?leﬁf}tlﬁbngﬂlp group #a is shifted
25from "1, -3 37) "H ) ght emt ce all the ca

,ode term naIJuasri?d T’%}Ee]én(’i&%‘et ef mi ﬁgﬁ b%%h%“b?}sjs?%t @hﬁ’Fé%ﬁFssT]on
Tntyuasror Ti is turned off. At his tim the light emi ing thvri.stors L
and L2 S&té 1N @i iom it eS1 anddt Ré peeenti an oin tHiea gat e2k@r Minal Tkl

mai ntains OV, Accordi the threshold voltade e transm ssion thyristor Ti
mai nt ailightl V.t Uiust @ftersttdmre I, ke 12 amsei ssroadt hyorleh2ti $ipht) . an
on state, and thus the light emtting thyristors 71 and L2 10are.rned on
(enbt ITihght )is, in the light emitting chip Cbl, two light emitting
thyristors L1 and L2 are simultaneously turned on (emit light).
[0133]
(12) Time 1
At time 1, the setting signal ¢Wel that is transmitted

10 to the 1light emitting chip Cal of the 1light emitting chip
group #a and the light emitting chip set #1 to which the light
emitting chip Cbl of the light emitting chip group #b belongs
is shifted from “L” (-3.3V) to “H” (0V).

<Light emitting chip Cal>

15 Since the potential of the setting signal lines 74-1 and
74-2 Dbecomes “H”, and all the on-state setting enabling
thyristor TEl1l (and/or the setting thyristor S1), and the
setting enabling thyristor TE2 (and/or the setting thyristor
S2) become “H”, they are turned off.

20 However, the on-state light emitting thyristors L1 and
L2 maintain the on state. Further, the threshold voltage of
the setting thyristors S1 and S2 becomes -1.5V.

Just after time 1, the transmission thyristor Tl is in

an on state, and thus the light emitting thyristors L1 and L2

25 are turned on (emit light).
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[0139] <Light emtt ing chip Obi> ordLe the signal that is
transmtted to the iicht emtting chip group 4b, to which the iaciht
emtting chip Cri. 15 belongs, is not changed the state lust after tine |
is maintained. [0140] (15) Tine o At time o, the turn -oft
.ignal )Ra that is transmtted 20 to the light emtting chip gr.,#a is
shifted rom"H' (0V) to "Li' (-3.3V),the enabling signal Eb that
transmitted to the iioht emtting chip group #b is shifted from"L" (-3.3V)

to "H' (07). i ght ' | > |f. ¢ urn-off sig.shifted from'H to "L" (-
3,3V), the ttfrill%-gg]qu ezrlméctntglq‘gl icl%lelPY%tgcorres "L" (-3.117)" Then, the turn-off
thyristors Tgl an T of which the thr%shold vol t.age. gec mes -37 at.

Iy e offé of"f

R2,
time e" are e 2 6n. TACHI s A5 meCevER SR he lt8Ph- of f
thyristors TRL and TR2 is 15 first turned on and the cathode term4'.
become$™MIL 529 t ABIBot'eht | &t of 1HPe ftrer MfalPOtOR e Int afnstha " set818v) by
the current limting. resistors RRI and RP2. Accordingly, the turnoff
tl,yri stiagme1Ti Hinaad 7#R2 aredal/d-Curitedsbhftfgdl4rjom “L” to “H”, and
5 thus the setting thyristors S1 and S2 are turned off.

Just after time 1, the transmission thyristor Tl is in
an on state, and thus the light emitting thyristors L1 and L2
are turned on (emit light).

[0134]

10 (13) Time m

At time m, the second transmission signal ¢2a that is
transmitted to the light emitting chip group #a 1is shifted
from “H” (0V) to “L” (-3.3V).

<Light emitting chip Cal>

15 The transmission thyristor T2 having the threshold
voltage of -3V is turned on. However, the even-numbered
transmission thyristor T, the number of which is equal to or
larger than 4, 1is unable to be turned on since the threshold
voltage is -4.8V.

20 [0135]

If the transmission thyristor T2 is turned on, the gate
terminal Gt2 becomes “H” (0V). 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 D2

25 becomes -1.5V. Accordingly, the threshold voltage of the
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10Then, the potentials of the gate termnals Grl and 0112 of the turn-off
thyristors TRL and TR2 becone by, and the potential of the turn-on sna].
lines 15-1 and 75-2 beconmes "H' (07). Accordingly, all the potentials of
the anode termnals 1.5 and the cathode terminals of the light emtting.
thyristers LI and L2 beconme "H' (0V)" and thus the light emtting
thyristors Li and L2 are turned off. Accordingly, the gate term na
Gl of the light emtting tl tritor Li and the gate termnal. G2 of the
light emitting 20 thyristor L2 _are unable mai ntain "H (0V). Since the
transn&§59ﬁ$% W%E%Wﬁﬁ%%%$ér%§ﬁﬁqm§%rﬂﬁistor Si, and the sett-; g
thyristor 52 are in an off state, the gate termnals G, 012, Gsl, 0s2,
and @i becofecfhe Pef SpoEEntirarn sUgarPL oD -BLEH ) . L ARRor/di My S dhe™
respective threshold voltages of 25 the light emtting thyristors Li and
1,2, tRe>Jetting thyristo s Si and S2, and the transnission thyristor Ti
becone -4.8V. That -the light emtting thyristor Li of the light emtting
chip Cal is tlGidpdéd on (emits light) in the timng when the setting signal
Mol at tine e is shifted. from"H" to "L', and is turned off (emts no
[ight) in. tbe tiHa ngcmbenhthd,t urmofie Stgaabmi ¥8iah mMhyariissoshitd edsfrom
"L" to "H'. The pe Lod fromtine e to tinme o corresponds to the turn-on
(I'i ghticpgheper bQd Hfq t hgel IchHee eRkbhing1t hy¥ 2 Stlcoklesol »pt he o0 11 ght
emtting chip Cal. urther, thelight- enrttino thy istor L2 of the
light i i i ur{g¥% o] j I ight) . td p e
settingggﬁgﬁéﬁqi%fqig a tlngeéﬁyéggﬁrﬁ%%j?é%n?ga'%%?é%%%maﬂdé?g'turned
off (cm_Js.no.. t), in t timng en the 15 .t -of f_sigha b at
e o Phes T e didd v [6ade PO Rekteaty r e T T
corresponds to th rn-on (lightin eriod of the light emttin

Syt SBRroRE S i pbee thAv et ial of A Geld e B HI003 ¢ he

transm ssion thyristor T2 and the 20 turn--off_thyristors TN and 12 are in
anl®n spgi &14 becomes -2.48V, and the threshold voltage of the light

emitting thyristors L3 and L4 becomes -3.98V.

Just after time m, the transmission thyristor Tl and the
transmission thyristor T2 are in an on state, and thus the
light emitting thyristors L1 and L2 are turned on (emit light).

15 [0137]

<Light emitting chip Cbkl>

Since the signal that 1is transmitted to the 1light
emitting chip group #b, to which the light emitting chip Cbl
belongs, 1s not <changed, the state Jjust after time 1 1is

20 maintained.

[0138]

(14) Time n

At time n, the first transmission signal ¢la that is
transmitted to the 1light emitting chip group #a is shifted

25 from “L” (-3.3V) to “H” (0V).
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[0142] |.ght. emtt incv I f the enabling signa
transmtted to the light emtting chip group O is shifted.

gn that is
from'cCu" '

3.3V) no 25(W, in the sane manner as at tine h in the light emtting chip
Cal, the potent-:i.,1 of the enabling signal line 76 becones CV, and the

potential of the gate termnals G el and Ge2 ofe setting

enabl i ng

thyristors TEI and TE2 becones OV. Further, the threshold voltage of the

setting 5 enabiistor TEl and TE2 becones -1. Just after tine o, the
transnlssion %st%r 1 b aﬁ g state, and. thus the light emtting
thyristors L| 1? dr Pﬁrﬁ dPo 3 nit Iight) In this case, in this

exenpl a. ry enhod|nLE t p #b i fted f
Ho ever, it P3DR6L "?‘Jejunbéd DRI ttﬁﬁé%ﬂé‘lly apﬁéﬁ"fELﬁ] tHE

one of then1nay be firs: perfb

on1"L"

F?Fﬂbnﬁﬁd any

become Y“H”, the on-state transmission thyristor Tl is turned

off. At this time, the light emitting thyristors L1 and L2 are

5 1in an on state, and the potential of the gate terminal GI1

maintains O0OV. Accordingly, the threshold voltage of the

transmission thyristor Tl maintains -1.5V.

Just after time n, the transmission thyristor T2 is in

an on state, and thus the light emitting thyristors L1 and L2

10 are turned on (emit light).
[0139]
<Light emitting chip Cbl>

Since the signal that is transmitted to

the 1light

emitting chip group #b, to which the light emitting chip Cbl

15 Dbelongs, 1is not changed, the state Jjust after
maintained.
[0140]
(15) Time o

At time o, the turn-off signal ¢Ra that is

time 1 1is

transmitted

20 to the light emitting chip group #a 1is shifted from “H” (0V)

to “L” (=3.3V). Further, the enabling signal ¢Eb that 1is

transmitted to the light emitting chip group #b
from “L” (-3.3V) to “H” (QV).

<Light emitting chip Cal>

is shifted

25 If the turn-off signal ¢Ra is shifted from “H” to “L” (-
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[0143] (16) Tine p At time p, the tusignal PRa that is transmtted to
the light emtting chip group lie is shifted from"L" 20to "H'" (0V). <Light
emtting chip Cal> Since all the potentials of the anode terminals and the
cathode termnals of the turn-off thyrist. -3 TIC and TR2 becone

"H "the turn-off thyristors TRL and TR2 are 25 turned off. Then, the potent
i 1 of the gate termnals Grl and Str2 does not becone 0V, and the
potenti al of the turn-on. signal lines 75-1 and ,ir -) beconmes gec rnes the
power potenti ( 3 01441 R «ps th n- ntro
perlod%Téﬁg) |%¥%I\Q§% %Hﬁ?4ll%kp ht . gg@g %g L S§r595. Oﬁh%ﬁhce t he

first transm ssion_si naI dla a t he se dtr . on signa
changedn & pEr9 3F1?58F6dg§uth%n§ %%%ds‘*g(Tghgﬁd1:‘?Z?hr?ﬁén} si gna
waveforms differ

voltage becomes -3V at time e, are all turned on. At this time,

even 1f any one of the turn-off thyristors TR1 and TR2 1is

first turned on and the cathode terminal becomes -1.5V, the

ot

potential of the terminal ¢R maintains “L” (-3.3V) by the

current limiting resistors RR1 and RR2. Accordingly, the turn-
off thyristors TR1 and TR2 are all turned on.
[0141]

10 Then, the potentials of the gate terminals Gtrl and GTr2
of the turn-off thyristors TR1 and TR2 become 0V, and the
potential of the turn-on signal lines 75-1 and 75-2 Dbecomes
“H” (0V).

Accordingly, all the potentials of the anode terminals

15 and the cathode terminals of the light emitting thyristors L1
and L2 become “H” (0V), and thus the light emitting thyristors
L1l and L2 are turned off.

Accordingly, the gate terminal Gtl of the light emitting
thyristor L1 and the gate terminal Gt2 of the light emitting

20 thyristor 12 are unable to maintain ™“H” (0V). Since the
transmission thyristor T1, the setting thyristor S1, and the
setting thyristor S2 are in an off state, the gate terminals
Gll, Gl2, Gsl, Gs2, and Gtl become the power potential Vga(“L”
(=3.3V)). Accordingly, the respective threshold voltages of

25 the 1light emitting thyristors L1 and L2, +the setting
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10 from each other, but the operation of the light emtl:.in chip Cal
becones the repetition of the period Ta(i) fromtinme c to tinme p.
Accordingly, in the period Ta(2), the explanation of the operation of the
light emttincz chip Cal rill be omtted except for the explanatton of the
first transm ssion signal 15Cda, the second transm ssion signal 4)2a, and
the transm ssion thyristor T related to the signals. At, tine p, the
transm ssi on thyristor T2 is in an on at e <Light enitting chip Chi>

208|nc t he n that an tted to the | emtti ch| [ oup
PR TG GRSt 15 oM bl BHOEI 15 Hot UBRARGEH: sUht & o0t af t er
tlne o is maintained. 25(17) Tinme ¢ time g, the enabllng
S|gnal‘éE§ that is transmtted to the light emtting chip groupis shifted
fromW 3.3V) to "Fr (0OV). Further, the turn-off signal 6RID that is
transmitted £bathddi ghbeerdiahitngemht bie® olipvaRsitos dhi f p&d Feom tehtto "L
(-3.3V). <Light emtting chip Cal> Since the operation is the sane
as thatmatttinge ¢hip h€adesicy i pticordt her edeminibl lbeytoni t fed,the timing Just
after time g, the transmission thyristor T2 is in 10 an on state, and thus
thes | i ghtnemnd it dihy | Stos) Lgiandat4cane tunredrardeRMmtrdn gt) to
“1”, and is turned off (emits no light) in the timing when the
turn-off signal ¢Ra at time o is shifted from “L” to “H”. The
period from time e to time o corresponds to the turn-on
(lighting) period of the light emitting thyristor L1 of the
10 light emitting chip Cal.
Further, the light emitting thyristor L2 of the light
emitting chip Cal is turned on (emits 1light) in the timing
when the setting signal ¢Wel at time e is shifted from “H” to
“L”, and is turned off (emits no light) in the timing when the
15 turn-off signal ¢Ra at time o is shifted from “L” to “H”. The
period from time e to time o corresponds to the turn-on
(lighting) period of the 1light emitting thyristor L1 of the
light emitting chip Cal.
Just after time o, the transmission thyristor T2 and the
20 turn-off thyristors TR1 and TR2 are in an on state.
[0142]
<Light emitting chip Cbl>
If the enabling signal ¢Eb that is transmitted to the

light emitting chip group #b is shifted from “L” (-3.3V) to

25 “H” (Q0V), 1in the same manner as at time h in the 1light
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<Light emtting. chip Cbi> In the same manner as the operation of
the light emtting ch p Cal at time o, if thern-off signal (Rhnis 15
shifted from"H' (0V) to, all the cathode term nals and the anode
termnals of the on--state light emtting Hvrist.ors LI and L2 becone "F.",
and the light emtting thyristors Li and L2 are turned off. That is, the
light emtting thvristor Li of the light 20 emtting chip Obl is turned on
(emts light) in the timng when the settina sianal rfiol at tinme k is

ST SLIORLIT A, cot oL 1S LULPEH OLE (11800 Ll ghU Lok eyt i no

when the tramof] I me s shi rom _ Bgriod
1M (1 bl Gndhhyd SLESRENGE GG, UL n (LAt ngh. pet) o f L he
erni tting thyrsstox 12 of tbting -ned on errit's iight) in the _ticttng yvhen.
the setfithgCaenti RE kthR shfFteddf remPHINg o thyriswotsr Néd( emintSs ABZ1 i ght ;
in the timng when the tux Trl signal ) at time qis shifted from"L" to
"'NH'. Preepes odVironmieineerc ttdd i hergstold espdridsyd oofhechte caebhifigod of
theemtt.tor 12 of the light emtt.no(hb
5 enabling thyristors TEl and TE2 becomes -1.5V.
Just after time o, the transmission thyristor Tl is in
an on state, and thus the light emitting thyristors L1 and L2
are turned on (emit light).
In this case, in this exemplary embodiment, at time o,

10 the turn-off signal ¢Ra that 1s transmitted to the 1light
emitting chip group #a is shifted from “L” to “H”, and the
enabling signal ¢Eb that is transmitted to the light emitting
chip group #b is shifted from “L” to “H”. However, it is not
required to simultaneously perform the shifting, and any one

15 of them may be first performed.

[0143]

(16) Time p

At time p, the turn-off signal ¢Ra that is transmitted
to the light emitting chip group #a is shifted from “L” (-

20 3.3V) to “H” (0V).

<Light emitting chip Cal>
Since all the potentials of the anode terminals and the
cathode terminals of the turn-off thyristors TR1 and TR2

become “H” (0V), the turn-off thyristors TR1 and TR2 are

25 turned off. Then, the potential of the gate terminals Gtrl and
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Just after time g, the transm ssion thyristor T2 and the turn-off
thvr.istors TRL and TR2 are in an on state. [0146] Tine r At tinme
ra the turn-off signal )..Rb that is transmtted 15 to the light emtting
chip group #b is shifted from'L" (- 3.3V) to "H" (0V). <Li, t emt Li
Sim.e the signal that is transmtted to the light emtting 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 emtting chip Chi> In the sane
mar i nert.he, operation at tinme p.in the ljght emtti.ng chip |, the on-state
tur n-ofétt%yrlggfa(‘gr %% E’gﬁ&)m?RZO Fe G n geofHOT% rO%t htg?epoFBﬁfll’aP of
the turn-on s'i nal |ines 75-1 and 75-2 becones Ehe power potential Vga
("L (3Rl %Pﬁée 1Y€l t RREshol of vBFEREESof iy PPIGAt RSt iyl t KYRi st or
Lis lower than -3.3V, the light emtting thyristor L is not turned on.
Justarti'me r(~3-H&)transmission thyristor T2 is in an on state.

[0144]

5 From time p, the turn-on control period Ta(2) of the
light emitting thyristor L2 comes in.

Since the first transmission signal ¢la and the second
transmission signal ¢2a are changed in a period that includes
the periods Ta(l) and Ta(2), their signal waveforms differ

10 from each other, but the operation of the light emitting chip
Cal becomes the repetition of the period Ta(l) from time c to
time p. Accordingly, in the period Ta(2), the explanation of
the operation of the light emitting chip Cal will be omitted
except for the explanation of the first transmission signal

15 ¢la, the second transmission signal ¢2a, and the transmission
thyristor T related to the signals.

At. time p, the transmission thyristor T2 is in an on
state.

<Light emitting chip Cbl>

20 Since the signal that is transmitted to the 1light
emitting chip group #b, to which the light emitting chip Cbl
belongs, 1is not changed, the state Jjust after time o 1is
maintained.

[0145]

25 (17) Time g
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At timethe period Th(1l)controlling the Iighi emtting thyristor Li of t ,
light emtting chip group 4h is termnated. 10[0147] ) Time s At tine s,
the first transm ssion signala that is t ansmtted to the light. emtting
chip group 4a toic' lightchip Cal belongs is shifted from"H" (0V) to 15"L"

(-3,3V). <Light emtting chip Cal > The transm ssion thyristor T3,
the threshold voltage of which is -3V, is turned on- Accordingly, the gate
termnal c--) ,3L-? becomes "H' (0V). Further, the potential of the gene

termnal 20 4 becones .5V, a t he threshol voIt e of the transm ssion
thyristor T4“fecoifts 9 th%fus%nag?d]ﬁe‘?%ségn? gfa s?%ntFﬁWf“%FBeEe

and T2 are jn n state and thys the light emtt] thyristors .3 and L4
ar e tuﬁﬁatéﬁ éﬁ%Fl?TﬁﬁSf%g Cﬁgp group Qa 1s sh?gtedyfrom L7 (-
3.3V) to “H” (0V). Further, the turn-off signal ¢Rb that is

transmitted to the light emitting chip group #b is shifted
5 from “H” (0V) 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 thyristors L3 and L4
are turned on (emit light).
<Light emitting chip Cbl>
In the same manner as the operation of the 1light
emitting chip Cal at time o, if the turn-off signal ¢Rb 1is
15 shifted from “H” (0V) to “L” (-3.3V), all the cathode
terminals and the anode terminals of the on-state 1light
emitting thyristors L1 and L2 become “H”, and the 1light
emitting thyristors L1 and L2 are turned off.
That 1is, the 1light emitting thyristor L1 of the 1light
20 emitting chip Cbl is turned on (emits 1light) in the timing
when the setting signal ¢Wol at time k is shifted from “H” to
“L”, and is turned off (emits no light) in the timing when the
turn-off signal ¢Rb at time g is shifted from “L” to “H”. The
period from time k to time g corresponds to the turn-on

25 (lighting) period of the 1light emitting thyristor L1 of the
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25<Light emtting chip Chl> Since the signal that is transmtted to the
light emtting chip group #1), to which the light emtting ihip belongs, is
not changed, no state change occurs. Just after tinme s, the

transm ssion thyristor T2 is in an on state, and thus the light emtting
thyristot L3 is turned on (emits light).In this case, the light emtting

thyristor L4 maintains a turn-off state.This will be described |ater.
[01481 1.0(20) Time t At time t, the second transm ssion signal.
(52a t iis transm the l'i ght enlttlng chip group 4a, to which the
I'ight emq:llﬁ?ig#ln %%Iongs is shifted from"L" ( 1 3V) to "H' KOV).

anode t er mi ndPobOLGAEL " FPLESERE OBt et r &Rsrfi SSPBR LhyH] St GRLTSLTE ( uned
of f. JUst after tinme t" the transm ssion thvrlstor T3 is in 20 an
on stat@iranelt hds tHerreGhenenidtitify thyREst dis B3 afd™ings Hie t thed on
(emt light), <Light emtuir chit OCbi>
setting signal ¢Wel at time k is shifted from “H” to “L”, and
5 1is turned off (emits no light) in the timing when the turn-off
signal ¢Rb at time g is shifted from “L” to “H”. The period
from time k to time g corresponds to the turn-on (lighting)
period of the 1light emitting thyristor L2 of the 1light
emitting chip Cbl.
10 Just after time g, the transmission thyristor T2 and the
turn-off thyristors TR1 and TR2 are in an on state.
[0146]
(18) Time r
At time r, 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).
<Light emitting chip Cal>
Since the signal that 1s transmitted to the 1light
emitting chip group #a, to which the light emitting chip Cal
20 belongs, 1s not changed, the state Jjust after time g is
maintained.
<Light emitting chip Cbl>
In the same manner as the operation at time p 1in the

light emitting chip Cal, the on-state turn-of thyristors TR1

25 and TR2 are turned off. Further, the potential of the turn-on
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Since the signal that is transmtted to the light emtting chip group |Db,
tb which the light emtting 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 emtting thyristor L3 is turned on (emts |ight)
[0149] (21) Others At tinme u, the period Ta(2) for controlling the
light emtting thyristors L3 and L4 of the light emtting chip Cal is
termnated. At tine v, the period Tb(2) for c trolling the |ioht enitting

thyristars L3 and L4 of the Li emttin is term

e wRR Her FOReT (%) of ot "})ﬁs&fﬂ%é 1§25 SetiPr i Ty " 1 s
and L.5 of the |I%ht emtting chip is termnated. At ti X, the period
| b(3) foF‘coﬁfﬁoﬁ i ng th@lFFﬁhtt@ﬁltFFﬁ%@h?ﬁ9r|%9%ﬁ%9%5‘ﬁhdaﬂg of 18RE I ght
emtting. chip Cbl is termnated. Further, at tine the 15 period Ta(4) for
cont r oG ittea Hhghtstend tLi Ag dﬁW%ﬂoi@an afd3Vg dfhe hklghighemertinong
chip Cal is termnated. Hereinafter, in the same manner, the turn-on

cont r olthefrialtiort Ae ilsi glutt ¢mnnddmmmhyristors . of theenitting chi_ is

perforr.r 2050] The operations of the light emttinu chips described
aboye will beueel lgaidvet ymaeseritdhed. transmis& bl Sthythetoperrat i on oh the
transm ssion tayristor T will be described. 25In the first exenplary

enbodi gent, ish st-keem tting
At time r, the period Tb(l) for controlling the light
emitting thyristor L1 of the light emitting chip group #b is
terminated.
10 [0147]
(12) Time s
At time s, the first transmission signal ¢la that 1is
transmitted to the light emitting chip group #a to which the
light emitting chip 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 Gt3
becomes “H” (0V). Further, the potential of the gate terminal
20 Gt4 Dbecomes -1.5V, and the threshold voltage of the
transmission thyristor T4 becomes -3V.
Just after time s, the transmission thyristors T2 and T3
are in an on state, and thus the light emitting thyristors L3
and L4 are turned on (emit light).

25 <Light emitting chip Cbl>
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chip Cthe on state of the transm ssion thyristor T is shifted in order by
t wo- phase transm ssion signals (the first transm ssion signal 4)1 and the
second transm ssion signal 152). That isif the one of the two-phase
transm ssion signals becomes "1," (-353V), the tranam aien inyriscor having
the nunber n, to which the one transm ssion signal is transmtted through
the cathode termnal, is in an on state, and its gate termnal Gn becones
"H'" (0V), The potential of the gate termnal Gni.1 of the adjacent

transm ssion t.hyristor 10 . whi.ch is connected to .the gate term nal, n that
beconmes "H' (Sld\?flc‘“i hrotfgh 5 Fotward¥i ased CSapITHE (ﬁcgdgoa .%E’ﬁecgﬂnggt-
1.5V. Accordingly, . the transm ssion thyristor Trill is turned on in the
tim ng GWh]é%'FJtng %W@s HEPYPy dltage | ¥NiRkr é88ed {GhT t Mkt ekegmpraty Cbl
enbodi nent, from-4.5V to -3V), and the other 15 transm ssion signal
beconedelongs, 1is rhatChiangany, trars i idpndre Qwwiphase transm ssion
signals ;the first transm ssion signal cid and the second transm ssi on
signal 0) w thisttheirftphasésests,ftiete sorehanithedn pénirddsoaf T4"i¢- 3n3V)
overlap each other (the period 20 fromtime mto tine nin Fig. 7), the

trafAsmzssi on thyatst orend ahessethén & gequentiicalihy ophstateor[ @B511s
Further, if the transm ssion thyristor T, is in an on state and the gate

ter muin@yrrkecoses (diidOV)igqhhe, 25 rpotenti abssof the gﬁ_(%qﬁ ecmlipakn6s. . 2" 1

of the setting thyristor S2n.-1; which is connected to the pate term nal

St- th L j . 5] st ¥ i .552. . - of ) t
HOUMN Jihe cweq&al%arﬁ%saorn%nhgﬁ#;gggsﬁeermn%'hlé i 19 Lhe. se

tin thyrirsflor S2 becone. -0.277, a d voltages of the setting
thyristor... 82" 1 alrgdcetp_e se trims thyrnsto.t: becone -1.777, [0152]

[0148]
10 (20) Time t
At time t, the second transmission signal ¢2a that is
transmitted to the light emitting chip group #a, to which the
light emitting chip Cal belongs, is shifted from “L” (-3.3V)
to “H” (0V).
15 <Light emitting chip Cal>
Since all the cathode terminal and the anode terminal
become “H”, the on-state transmission thyristor T2 is turned
off.
Just after time t, the transmission thyristor T3 is in
20 an on state, and thus the light emitting thyristors L3 and L4
are turned on (emit light).
<Light emitting chip Cbl>
Since the signal that 1is transmitted to the 1light
emitting chip group #b, to which the light emitting chip Cbl

25 belongs, 1is not changed, no state change occurs.
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Further, if the setting signal s4pW (setting. signals T ol. to 4ffo020) and
oW (setting signals (Wl to20) arein the period in which the enabling
signs 43E is(-3.37), the 10 potential of the setting signal |inesand 74-2
becomes "L" (-3.37), and thus the setting thyristors turned on. [01531 |
the sett 15 the potential of the gate terminals cI s 2n- | and 52,-, are
becones OV, the potential of the gate term . na.a 552,,.1 and. Gs2r,
connecte throucit the connection resistor | Rv becones -0, 397, and t he

t hreshol d vol t the | emtti

becones897. t?ﬁ%?%aéé S|nce1F%e£Fﬁ?ﬁmbﬁS§?Er %yFﬁﬁEQr gx% Hhgin

an on state, and thus the 1light emitting thyristor L3 is
turned on (emits light).
[0149]
5 (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 controlling the
light emitting thyristors L3 and L4 of the light emitting chip
10 Cbl is terminated. At time w, the period Ta(3) for controlling
the light emitting thyristors L5 and L6 of the light emitting
chip Cal is terminated. At time x, the period Tb(3) for
controlling the 1light emitting thyristors L5 and L6 of the
light emitting chip Cbl is terminated. Further, at time y, the
15 period Ta(4) for controlling the light emitting thyristors L7
and L8 of the light emitting <chip Cal 1is terminated.
Hereinafter, in the same manner, the turn-on control of all
the light emitting thyristors L of the light emitting chip C
is performed.
20 (0150]
The operations of the 1light emitting chips C as
described above will be collectively described.
First, the operation of the transmission thyristor T
will be described.

25 In the first exemplary embodiment, in the light emitting
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]5.-2 r5rryc the power potential Vga(-3.the |ight _

em--istorsJ,fl..:a,ncdill.the thresholde of is -1."turned on (emt.

light), That is, in the. first exenplary enbodinment, two light enmitt:ng

thyrLs rs L may c., simultaneously turned i for each lightemtting chip C

This is performed in the light emtting chip C by c'onnec ting two pairs of

the set ,rg thyrstor S and the light emtting risto L to one transm ssion

thyristor T and transnmitting the setting signal $. that turns on the

odd- nunher ed I|t emtti thyri t 1#' and the snt it)We

Chat |1 UTRE of "t hE"Ever nuEIed 9% ghe Sent EET AR SP o [OTSS T01 F t i

turn-off signals (,P.a and Rb are sh|fted from"H' to "L" when the |ight

enitti gt stor §r{or. ?yaw%ph@sear%rqnﬁn&rﬁwrst%%%na%e thpniéret

thyristors TRl and TR2 are turned on. Then, the potentials of

t het ealts a@ami s rGigrefl tiHe atngr rihef fs etdoyd $tr@rn§m'lils@1@m1d sTloGabBeddme " H'

(OV), and 15 the potentlal se turn-onlines 75-1rc 75-2 o.one. "H'

(OV), Accot he Toratst atse i iidt htthemi thet hpfi stoes itk2-phand lumaaseituined

That is, the turn-on period in which the light emtting thvristor L is

t ur bed sdyn@EEm t Bkeicght)y i SLa perd oi/f r omhchetransmission thyristor T,
having the number n, to which the one transmission signal 1is
transmitted through the cathode terminal, is in an on state,
and its gate terminal Gt, becomes “H” (0V). The potential of
the gate terminal Gtpy; of the adjacent transmission thyristor

100 Tn+1, which is connected to the gate terminal Gt, that becomes
“H” (0V) through a forward-biased coupling diode D, becomes -
1.5V. Accordingly, the transmission thyristor T,+1 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” (-3.3V).

That 1is, by transmitting the two-phase transmission
signals (the first transmission signal ¢1 and the second
transmission signal ¢2) 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.
[0151]
Further, if the transmission thyristor T, is in an on

state and the gate terminal Gt, becomes “H” (oVv), the

25 potentials of the gate terminal Gsy,.; of the setting thyristor
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20 timng (time) when the setting signals ct)W (setting signals t5Wi

W20) and O e (setting sign is Vaal

to

to rrde20) becone "L" to the tinme when

the turn-off signals Pa and rkRb are shifted from"H" to "L" (for ex- e,

from tine e totime oin Fig, 25 Next, a case where the 1 h turned on
will be described. In the case where the liiht emtti is not turned on,

setting cPwWl to it”l 020) orW (setting signals 45 , to 4-W20) are
mai ntai ned "H' (0V) an the tine (timng) (for exanple at tinme e) when

shlftl

t he

t he

er orned from. ". Accor Y s ti tor S2" 1
oris nofgﬂhfwg c%n CPQ?EFEES %?eF§1a§P 5 nta Wﬁp égéblqg@ E 48V.

10 Accordin
t he t hF€SHE

(o]

10

15

20

25

1081 1 Aget Gson oL
setting thyristor S;; become -0.27V, and the threshold voltages
of the setting thyristor S;;,-1 and the setting thyristor S,
become -1.77V.

[0152]

Further, if the setting signals ¢Wo (setting signals ¢Wol
to ¢Wo20) and ¢We (setting signals ¢Wel to ¢We20) are “L” in
the period in which the enabling signal ¢E is “L” (-3.3V), the
potential of the setting signal lines 74-1 and 74-2 becomes
“L” (-3.3V), and thus the setting thyristors S;,-1 and S,, are
turned on.

[0153]

If the setting thyristors Sjy,-1 and S, are turned on and
the potential of the gate terminals Gl,;-1 and Gl,, becomes 0V,
the potential of the gate terminals Gsyy-; and Gsy, connected
through the connection resistor Ry becomes -0.39V, and the
threshold voltage of the light emitting thyristors Lsz-1 and Lgg
becomes -1.89V.

In this case, since the turn-on signal lines 75-1 and
75-2 become the power potential Vga (“L” (-3.3V)), the light
emitting thyristors L,,-; and Lp,, the threshold voltage of
which is -1.89V, are turned on (emit light).

[0154]

That 1is, in the first exemplary embodiment, two light
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[0157] At this tinme, by maintaining the setting signals L140 (so ing
signals OWI to 4rw20) and i.kryle (setting. signals 15 to W20) as "
((iV) at the above-described tinme, both the light emtting thyris ors
L211 1 and L2" may be turned off. As described above, theturn-on
control of the light emtting thyristors L of the light emtting chip C may
be individually perforned, 20[0158] In the case where the light emtting
thvristor L2.nl or is not turned on, the turn-on signal line 75-1

R B e e B i T A S T R -

of L1 i S LW LSSl CTLgn e LU gl A PLLOL 08, T2 begers
"H" (DV) to "L" (-3.3V), the turn-off thyristor TRl or the turn-off
thyri sCOPPTR2 3% COMReCtifhelBnPefor &farpi%e, S ind HovewetSthe Pi gRe
emtting thyristor or 1,2fl is not turned on,is not re'4uired to turn on
t he tuﬁgfbﬂﬁsﬂﬁu.ﬁwﬁﬁkﬁﬁq e lottR2. L to oneTheaapwyesideserybedtopefati on
is perforned in the same manner even when both the J.ight emtting thyri
st ab sana dl@ daa sgritt thiwionetheOsetting signal ¢Wo that turns on the odd-
numbered light emitting thyristor Lg,-1 and the setting signal
¢We that turns on the even-numbered light emitting thyristor
Lon.
[0155]
10 If the turn-off signals ¢Ra and ¢Rb are shifted from “H”
to “L” when the light emitting thyristors Lop-1 and Lsy are in
an on state, the turn-off thyristors TRl and TR2 are turned on.
Then, the potentials of the gate terminals Gtrl and Gtr2
of the turn-off thyristors TR1 and TR2 become “H” (0V), and
15 the potentials of the turn-on signal 1lines 75-1 and 75-2
become “H” (0V). Accordingly, the on-state 1light emitting
thyristors Lj,-1; and Ly, are turned off.
That is, the turn-on period in which the light emitting
thyristor L is turned on (emits light) is a period from the
20 timing (time) when the setting signals ¢Wo (setting signals
¢Wol to ¢Wo20) and ¢We (setting signals ¢Wel to ¢We20) become
“L” to the time when the turn-off signals ¢Ra and ¢Rb are
shifted from “H” to “L” (for example, from time e to time o in

Fig. 7).

25 [0156]
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[ 01f - Further, theoperationofthesettingenabling thyristors TEl and TE2 wi ||
be described. The enabling signal 4E is supplied to the gate termnals 15
Gel and Ge2 of the setting enabling thyristors TEl and TE2 t hrough 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 TE1l and TE2
becone -4,8y. Because of this, even if the setting signals oW setting
signals 00,1 20 to rW20) and/or the setti nc signals W (settino signals

4:\1l to Ae beco L 3 e istors JEl and
TE2 are not ﬁg%ﬁéd%on%% ?fe \sé)hiet ﬂ r| s oex{]%%}%n%l%?yf tl%n %ﬁ

istor S2n are turn 1016Q 5On the ot her hand, if the enabling signal
oF is I‘E‘r'neé\/)orl " ﬁg %&_éjﬁtslczflgéf the gate termnals Gtel and Ge2 of the
setting enabl ina thyristors TEl and 1E2 becone QV, and all the t hreshol d
vol tages t helBf B&cor@se 1W59reRddsusbiartt ks LHiN% He \Wet ity SinghaPs o
(setting signals Ool to Ak)20) and/or the setting signals oW (setting

si gnal 3.0 tot We20hebecone the settiZiB\higrdies s@ie i hgeenabd i agotaysi stors
TElI and TE2 are turned on. According the setting thyristor S2 and/or

setsi nguwbhyrist @io32)arert unned (esttAagorsidiglys Whelsetd i eiz20hyrass or
52,-,1 and/or the sett thyristor S2n are nable 10 be turned on, the

t hr eshekdnvalihage “of* Wiigh dts thlk Ahvhehat imsnd owefot hewamdl SV. aThedmés, if
the enabling signals (;)E (enabling signals eEa and eEh) are "L", the

setting)enabhi RGet @Yl&'f%tl(?l@s iEEbeand rREY arent wpned off 0 ﬁ@@@k@lﬁ@?y' i ght
emtt Ic chip Cto be
the setting thyristor Sz,-1 or Sz, is not turned on, and the
gate terminal Gl,,-; or Gl;, maintains the voltage of -2.48V.
10 Accordingly, the 1light emitting thyristor ILy,-1 or Ly, is not
turned on since the threshold voltage is -3.98V.

[0157]

At this time, by maintaining the setting signals ¢Wo
(setting signals ¢Wol to ¢Wo20) and o¢We (setting signals ¢Wel

15 to ¢We20) as “H” (0V) at the above-described time, both the
light emitting thyristors Lgp-1 and Lon may P& turned off.

As described above, the turn-on control of the 1light
emitting thyristors L of the light emitting chip C may be
individually performed.

20 [0158]

In the case where the light emitting thyristor Lg,-; or
Lon, is not turned on, the turn-on signal line 75-1 or the 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

25 threshold voltage of the turn-off thyristor TR1 or the turn-
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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 emtting chipAccordingly, the enabling signals thE
(enabling signals GCa and c!)Eb) act as enable signals for 20 controlling
.he turn-on of the Light emtting -nip C. [0161] Further, the turn-on
control of the light emtting chip b light emtting chip group #a and the
light emtting p Ch of the light emtting chip group #b will be

descri figst_e ar odinment, in the case of turning on
(l'ight ?’% %ﬂ&%‘%ﬁi ifgl{?[S beeréﬁﬂrelogng 'hg;}rT'Jiost ors L of the respective |ight
emtting chips Cw,th respect to a light emtting chip set '-ha tis
conposed of tREFIFGREIem t3THY ¢hi Fhe t Hatnpef bngdorelt W& Lighehéhieti ng
chip group 4a and the light emtting chip , that belongs to the light emt
group *HPeridds (PH)wHith the (settiing sHyhaFgrn-off thyristor TR1 or

the turn-off thyristor TR2 is not turned on (for example, time
5 o in Fig. 7). However, since the light emitting thyristor Lj,i
or Lyp is not turned on, it is not required to turn on the
turn-off thyristor TR1 or the turn-off thyristor TR2.
The above-described operation is performed in the same
manner even when both the light emitting thyristors I,,-1 and
10 Lo, are not turned on.
[0159]
Further, the operation of the setting enabling
thyristors TEl and TE2 will be described.
The enabling signal ¢E is supplied to the gate terminals
15 Gtel and Gte2 of the setting enabling thyristors TE1l and TE2
through the enabling signal 1line 76, and if the enabling
signal ¢E is “L” (-3.3V), all the threshold voltages of the
setting enabling thyristors TEl and TE2 become -4.8V. Because
of this, even if the setting signals ¢Wo (setting signals ¢Wol
20 to ¢Wo20) and/or the setting signals ¢We (setting signals ¢Wel
to ¢We20) become “L” (-3.3V), the setting enabling thyristors
TE1l and TEZ are not turned on, but the setting thyristor Si,;
and/or setting thyristor S;, are turned on.
[0160]

25 On the other hand, if the enabling signal ¢E is “H” (0V),
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setting signals ci)Ww (Wl to oWw20) and the sesignWe (Cel to (
which are transmtted in conmon, becone are set (a period from
time f and a period fromtinme k :o tinme 1 inThe franc period of
the start of turn--on with respect to the light emtting chips
light emtting chip group 4a, and the rear period of 'F.:" sets
of turn-on with respect to the light emtting chips C of the |
chip group Cp. 15[0]-2] In this exenplary enbodi mentthe phases
transm.,ssj o Lg.l:stransm ssion signals els.and ) .an cond
transnﬁ%g%o nggﬁé gscﬁgggggeo,%§th%grg%gﬁﬂﬁngGg%%névgpcggﬁg
signal s Ea and Eb), d the turn off 20 signals turn-off s
e R A e W S H ORVL 1§ B BREETS iV cheparn
the light emtting chip group 40 are shifted. by Accord.inoléh
(mar gi MPEESAHE pér1odée s oFNseePf ngeeRBe” L -pér-i odecamtichr far
installed in the settinggnais (I)W25(the setting signals OM (
and t hehsetddtngingi gnalsl AWET¢ Cedtt on@e20yPalssoriv’ £bnipEd2 ot
the posseis shifted by 180", the two "L"

5 the setting signals ¢We (setting signals ¢Wel to ¢We20)

i) Ne20)),
time e to
"L" c;ets
C of the
the start
ght emttng
of the

( éHabl'fig

ignals Oa
otpths and
the width
tespeétively
001 to (0o20)
akd8/osi nce

become

“L” (-3.3V), the setting enabling thyristors TEl and TE2 are

turned on. Accordingly, the setting thyristor Sju-1

and/or

setting thyristor S;, are turned on. Accordingly, the setting

thyristor Sz,-3 and/or the setting thyristor S;, are unable to

10 be turned on, the threshold voltage of which is -1.77V t

lower than -1.5V.

hat is

That is, if the enabling signals ¢E (enabling signals ¢Ea

and ¢Eb) are “L”, the setting enabling thyristors TEl a

are turned off to enable the light emitting chip C

nd TE2

to be

15 turned on, while if the enabling signals ¢E (enabling signals

¢Ea and ¢Eb) are “H”, the setting enabling thyristors TEl and
TEZ2 are turned on to obstruct the turn-on of the 1light
emitting chip C. Accordingly, the enabling signals ¢E

(enabling signals ¢Ea and ¢Eb) act as enable signals for

20 controlling the turn-on of the light emitting chip C.
[0161]

Further, the turn-on control of the light emittin

g chip

Ca of the light emitting chip group #a and the light emitting

chip Cb of the light emitting chip group #b will be described.

25 In the first exemplary embodiment, in the case of
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peri ods, which are installed in the set king signals CWsetting. signals

CW nWl to W20) and the setting sunals 3), mayinstalls-
dIn the frrsc half and the lather half of the period I. [0163] In this
case,the setting signals cW(the setting si. nals CW (CWl to eW20) and
t.he setting signals Cie (4wl 10 to (W20)) becone "I," when the enabling
signals 0 (enabling. signals CEa and CEb) are "U, the light emtting
thyri.stors L are turned on. Accordingly, it is sufficient if the

peri od ,of J_I'DF? é Q?ﬁéﬂ??h ?g Shonal, ngﬁigf‘lgateml%%rﬁxgl ttthggﬁlsocot]{"sh 1 8?t 15

en1tt|ng T emtting rou e period of
"L"the1%9tt|n nal s set-ti sign
"‘[%

L a
(ovel Vare-¢ Bngﬂ%FﬁéagtS%ﬁééIcgﬂﬁgnﬂﬁﬁ%ﬁﬁﬁf(ﬁﬁp CﬁlBBF does
not overlap the period of "L" of the setting b & 8 00 (001 to 4W20) 20 and
the setfiCiing giuis $evetpehelst 5OMMES6F (Hat thit elwfafnsﬁw%angocbh@ i ght
emtting chip C of the light emtting chi,. group The enabling signal CEb
i s theCsapeat[ 0eé4Pgen th. &het Herdit hemarbing oM ieni GFowp ey difd ephe
between. the light emtting chips C and between the light emtti thy i
tors duedgha \earitatirgnschofp t Bethanubadbutisng ccarid: tiomst oemt heihgkehiPue to
this, the light em ssion anbunt of the light emtting thyristor L is
correcteduld i 8P @uwdntpéy¥iods in which the setting signals oW (the
setting signals ¢Wo (¢Wol to ¢Wo20) and the setting signals ¢We
(¢Wel to ¢We20)), which are transmitted in common, become “L”
are set (a period from time e to time f and a period from time
10 k to time 1 in Fig. 7). The front period of “L” sets the start
of turn-on with respect to the light emitting chips C of the
light emitting chip group #a, and the rear period of “L” sets
the start of turn-on with respect to the light emitting chips
C of the light emitting chip group #b.
15 (0162]
In this exemplary embodiment, the phases of the
transmission signals (first transmission signals ¢la and ¢lb
and second transmission signals ¢2a and ¢2b), the enabling
signals ¢E (enabling signals ¢Ea and ¢Eb), and the turn-off
20 signals ¢R (turn-off signals ¢Ra and ¢Rb), which are
transmitted from the light emitting chip group #a and the
light emitting chip group #b, are shifted by 180°. Accordingly,
the width (margin) of the periods for setting two “L” periods,

which are respectively installed in the setting signals ¢W

25 (the setting signals ¢Wo (¢9Wol to ¢Wo20) and the setting

- 107 -



o correction). The light quantity correction nethod may be a nethod that
adjusts current flowing to the light emtting thyristor L nethod that

adj usts the 7n-on period of the light emtting thyristor L. As
descri bed above, the turn-on r-, iod of the tight emtting thyristor L is a
period fromtine when the setting signal OWis shlifted to "L" to turn on
the light emtting thyristor L to tinme when the turn-off signal thP is
shifted from"L" to "H'" to turn off the light emtting thyristor :L. In h S
exenpl ar.y._enbodi t t correcting.the light 15 quantity through
adj ust%\el naorﬁss %@R&Wﬁﬁoﬁsggggeﬁi)hEliSsmugé _1ze8. In Fig, 7, t is
exenr)l|fleo that time (tim en the setting signals tllgo (QOgol ,to
02020) and tH&¥ettds 9 S gtlr']'ge%sp ?(’rﬁvﬂll{%Be%/@XO)l%Q?e tkll_g F‘éosgP to be
equal (for exanple, time d or time k in Fig.However, in the respective
peri od®eriqdfe | Yighthqaast i tysall e éor rida edstFhpat ke wicd® i nFhg) in
whi ch the setting signals O (4)WIl to W20) and the setting signals oW
() Vel tette2q) sbramadhi fifled (Miom 'tH' 0i020l, ahdl fheheetitisy exenpllar yie
enbodi nent, t he 25 "sinul taneous turn-on" includes nota state where the
turh ongtiant st ¢ sjament iy meebuinsaladid eal casetiberfe risur a0t oetd chse
partially overlap each other. [0163] In the light emttln chip C according
t o t helhittetr haaenmi ane embddidgrent, it is sufficient if the nunber of
transm ssion tthytistors T is 1/2 of the nunber of light emtting
thyristors L[pnegonparison to the light emtting chip C according to a
second exenpl ary enbodi nent to be descri bed bel ow. Accordingly, it is

possible to &Bmeghfgecggéﬁr IPrthe setting signals ¢W (the setting

signals ¢Wo (¢Wol to ¢Wo20) and the setting signals ¢We (¢Wel
10 to ¢We20)) become “L” when the enabling signals ¢E (enabling
signals ¢Ea and ¢Eb) are “L”, the light emitting thyristors L
are turned on.
Accordingly, it 1is sufficient if the period of “L” of
the enabling signal ¢Ea that 1s transmitted to the 1light
15 emitting chip C of the light emitting chip group #a overlaps
the period of “L” of the setting signals ¢Wo (¢Wol to ¢Wo20)
and the setting signals ¢We (¢Wel to ¢We20) that are
transmitted to the light emitting chip C, but does not overlap
the period of “L” of the setting signals ¢Wo (¢Wol to o¢Wo20)
20 and the setting signals ¢We (¢Wel to ¢We20) that are
transmitted to the light emitting chip C of the light emitting
chip group #b. The enabling signal ¢Eb is the same.
[0164]
On the other hand, the amount of light emission

25 performed by the light emitting thyristor L may differ between
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10 driving the transm ssion thyristors T. Further, in the |ight
emtting chip C according to the first exenplary enbodi nent, the setting
enabling thyristors TEl and TElI and the turn--off thyristors TRL And TR2
may be arranged on either side of left and right on the substrate 80 15 of
the light, emtting chip C Lvioui In the light emtting chip C
according to the first exenplary enbodi nent, the turn-on control of the
adj acent |ight enitting thyrnstors L (for exanple, the light emtting 20

thyri st L t ing t i
pe¥fon#?£d hé?ﬂge t e pos t?%%%£%f@tﬁgxﬁl%%?%gkﬁ%t?ﬁ% Pﬁ' ﬁ??%&%@@?Hﬁd t he

I'i ght hy Qr L2 are cl ose ach ot her on t he substrate 80,
t he Il(gechw %trltsng&fl%vas 0 rla ave %le aﬁpr%a)l(lluﬁa &t lar}%cf:grlas ire8s

Accor di ngl he |i ght enlt |ng t tor and. the light emttijng

Thyri S0P A hd e (B savechigut ant 1 S cOFSBEEPOn WAL dnh Ehas
possible to reduce the size of a nenory for maintaining the |ight quantity
corr ectlilgf tdateqii lower] thyristqy the ¥$rs?oék%ﬁ%¢%ry HB0oEI NnERENCAtFHaxi mum
of two light emtting thyristors L may be sinultaneously turned on

1 | # ghtcogmiecttiiog )ohi pTiS: Howéner quiyt eki g ririeced oor motleopaimpy dfe t he
setting thvristor S and the light emtting thyristor t tor each tranm ssion
t hyri strerthbd t hhee oxdimstes TQUdmghtt efilbtviing t hyr itgteor § ighayehétting

simul taneously turned on (emt light). [0168] As descri bed above, in
this exeRpliatyrenbadi entetisddceh P W hdyof thghtemtod i pathyssbrnegk may

be
light emitting thyristor L.
As described above, the turn-on period of the 1light
10 emitting thyristor L is a period from time when the setting
signal ¢W is shifted to “L” to turn on the light emitting
thyristor L to time when the turn-off signal ¢R is shifted
from “L” to “H” to turn off the light emitting thyristor L. In
this exemplary embodiment, a method of correcting the 1light
15 guantity through adjustment of the turn-on start time is used.
In Fig. 7, it is exemplified that time (timing) when the
setting signals ¢Wo (¢Wol to ¢Wo20) and the setting signals ¢We
(¢Wel to ¢We20) are “L” is set to be equal (for example, time
d or time k in Fig. 7). However, in the respective periods T,
20 the light quantity may be corrected by adjusting the time
(timing) in which the setting signals ¢Wo (¢Wol to ¢Wo20) and
the setting signals ¢We (¢Wel to ¢We20) are shifted from “H” to
“L7.
In the first exemplary embodiment, the wording

25 “simultaneous turn-on” includes not only a state where the
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15 simul taneously turned on within the sanme light emtting chip C

forexanpl e, i ti spossi bl et osuppressthelightemtting

current byi ncreasi ngt hel i ghtem ssiontinethatis

al | ocat edt orespectivelightemttingthyristorsL instead of reducing the tine
that is required for one line in 20 the 4)

mai nscanni ngdi recti on(X-axi sdirectioninFigs.3 or reducing t. e tine
required for one main scanning .2.i and

turn-on starts at the same time but also a case where turn-on
periods partially overlap each other.
[0165]

In the 1light emitting chip C according to the first

ot

exemplary embodiment, it is sufficient if the number of
transmission thyristors T is 1/2 of the number of 1light
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
TE1 and TE2Z 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.

[0166]

In the 1light emitting chip C according to the first
exemplary embodiment, the turn-on control of the adjacent
light emitting thyristors L (for example, the light emitting

20 thyristor L1 and the 1light emitting thyristor L2) may be
simultaneously performed. Since the positions of the 1light
emitting thyristor L1 and the light emitting thyristor L2 are
close to each other on the substrate 80, the light emitting
thyristors L have the approximate characteristics. Accordingly,

26 the 1light emitting thyristor L1 and the 1light emitting
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[ 0169] [ Second Exenpl ary Enbodi nent] In. the second exenpl ary
enmhodi nen, t he configuration. of 25 the light emtting chip Cis different
fromthat according to the first exenplary enbodi nent. Accordingly, the
configuration. of the light emtting chip C, the cohfiguration of the
signal generation circuit 110, and the wire configuratich on the circuit
board 62 are different fromthose according to a third exenplary.

enbodi ment. Figs.8A and 8B are diagransillustrating the configuration of a

[ight emtt.i c C, the co uratlon nal gener tlon |rcuit
110, a%cl?yt ﬁesr%\%lrr gﬁéo ?Y gu?%t g %ﬁimg Ci r%w tq%%%t B2 a]éE%? n% fl 8°4’second
exenplggé ) 8d|

1t 1s possible to reduce the size of a memory for
maintaining the light quantity correction data.
[0167]

5 In the first exemplary embodiment, a maximum of two
light emitting thyristors L may be simultaneously turned on
for each light emitting chip C. However, by making three or
more pairs of the setting thyristor S and the light emitting
thyristor L for each transmission thyristor T, three or more

10 1light emitting thyristors L may be simultaneously turned on
(emit light).
[0168]
As described above, in this exemplary embodiment, since
a plurality of light emitting thyristors L may Dbe
15 simultaneously turned on within the same light emitting chip C,
for example, it 1s possible to suppress the light emitting
current by increasing the light emission time that 1is
allocated to the respective 1light emitting thyristors L
instead of reducing the time that is required for one line in
20 the main scanning direction (X-axis direction in Figs. 3 and
4) or reducing the time required for one main scanning line.
[0169]
[Second Exemplary Embodiment]

In the second exemplary embodiment, the configuration of

25 the light emitting chip C is different from that according to
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10 Fig. BA shows the configuration of the light emtting 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 exenplary enbodinent, the light emtting chip Cis
divided into two 15 |ight emtting chip groups #a and 4b, f017 In
the light emttind chip C according to the second. exenplary' enbodi nent of
Fig, 8A, the termnal 4)W in Fig, 4A is replaced by a. termnal (\Vgl, and

t he termnal. j 0 repl ac atermonal [, W ur C L0t
cIrouiF%%bgbééégég%%1%ﬁ?ﬁﬁQ?%m% &Q%§60n§cg§g§%Pé%¥'eﬁﬁng§§§§98?QE§§$ 8B,
the setti signal generation unit. 1 in Fig. 48 is replaced by a setting
si gnal © e%g}%t]ijo‘%‘ﬁn??‘l%%bﬁg {:Hépsgt’ti S EERS (TREES %)ZBhﬁr EXﬁgai

repl aced by setting signals 6WI to 0120, and the setting ., signal I|ines
20501 B612056A200 aférFEplacetl by et t ithg sVakal FIMesIPHHa40% o °P05E028,

in the sanme manner, in the circuit board 62 according to the second
exenpl sy cefpodioret ©@f Fiq.dBBrame Sevti Hyoss gratogenegatpon bhiitd150e
in Fig. 46 replaced by a setting signal generation unit 150r, the settina
si ghal sxeWellary EWe20iareetr.epl aced by setting signals Ol to (W20, and the
setting signal . lines 205el to 205e20 are replaced by setting signal |ines
205r1. to 2056g6. 10&knceynt hegpconkigur adiofsand e ting sametasict hoske

according to the first exenplary enbodinment, different confi, ations wll
he desebhbedyrhyt desa 1Pt QhiOfed e Safeceonft gurati epsshtabeopnbEt ed.
a signal generation circuit 110, and the wire configuration on
a circuit board 62 according to a second exemplary embodiment.

10 Fig. 8A shows the configuration of the light emitting chip C,
and Fig. 8B shows the configuration of the signal generation
circuit 110 of the light emitting apparatus 65, and the wire
configuration on the circuit board 62. In this exemplary
empbodiment, the 1light emitting chip C 1s divided into two

15 light emitting chip groups #a and #b.

[0170]
In the light emitting chip C according to the second
exemplary embodiment of Fig. 8A, the terminal ¢Wo in Fig. 4A

is replaced by a terminal ¢W1l, and the terminal ¢We 1is

20 replaced by a terminal ¢Wr.

Further, in the circuit board 62 according to the second
exemplary embodiment of Fig. 8B, the setting signal generation
unit 1500 in Fig. 4B 1is replaced by a setting signal
generation unit 1501, the setting signals ¢Wol to ¢Wo20 are

25 replaced by setting signals ¢W1ll to ¢W1l20, and the setting
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[0171] 15Fig. 9 is an equivalent circuit diagramillustrating the circuit
configuration of a. light emttlnc chip Cthat is a self canning. |ight
emtting device (SLED) chip according to a second exenpl ary enbodi nent The
light emttina chip C according to the second 20 exenpl ary enbodi nent

i ncludes transm ssion thyristors Ti to 2256, setting thyrdstors Si to 5256,
an SLFC-1 including light emtting thyristors Li to 5256, transm ssion
thyristors 1257 to 1512, setting thyristors 5257 to 6512, and an SLEDr

i ncl udi jght 4 i B thyri t 5 [ (N i ght
enmitti négggtdhdylri Lined bosng (1 Lotene L Déo e, Gt LS S35hah

Furt hery,.: t er. of m ssion thyristors T is 512, unlike 2.56
transn”ilslsnlet(}ﬁ W sttoarzsééila%z'cor ding to the first exenplary

enbodi nent . Accor.di nql t he nunber of coupl] diodes Dis 511. Further, the
start. di ode Bs tﬁg‘se %@%‘Ieadréad“tﬁf’a 3 grite d‘Fg UHs| Poakd an@ﬁFQF%FPngBde Dsr
is added. Further, the light emtting chip Cincludes two current limting
resi st 61§ RESAHE (S 8 Urd ent SRR ¥Ry reki 8t or sORe. the172Ft1oMertonehe
connection rel ati onship between the respective devices will be described.
ca. ? hodenearmlpal suot tt hkd @eld-imunbéged. 4B r arssnirspilenethylry steor seTELngd3,

T255 are connected to a first transm ssion signal |ine 721, and cat hode
t er m nalignefl tdwe kS teven-uninber &xk t hyielst ot sidd, sT4nals. $ud2560apRe20
connected to a second transm ssion signal |ine 731.

are replaced by setting signals ¢Wrl to ¢Wr20, and the setting

signal lines 205el to 205e20 are replaced by setting signal
lines 205rl1l to 205r20.

10 Since other configurations are the same as those
according to the first exemplary embodiment, different
configurations will be described, but description of the same
configurations will be omitted.

[0171]

15 Fig. 9 is an equivalent circuit diagram illustrating the
circuit configuration of a light emitting chip C that is a
self-scanning light emitting device (SLED) chip according to a
second exemplary embodiment.

The 1light emitting chip C according to the second

20 exemplary embodiment includes transmission thyristors T1 to
T256, setting thyristors S1 to S256, an SLED-1 including light
emitting thyristors L1 to S256, transmission thyristors T257
to Tb512, setting thyristors S257 to S512, and an SLED-r
including light emitting thyristors L257 to L512. That is,

25 total 512 light emitting thyristors L are divided into left
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In the same manner, cathode term nals of the odd-nunbered transm ssion

thyristore T257, T259, ..., 1511 are connected to a first transm ssion
signal line 72r, and cathode 20 term nals of the even--nunbered thyristors
T258, T260, T512 are connected to a second transm ssion signal The
first transm ssion signal line 721 and the first transm ssion signal |ine

72r are connected to a termnal 1 through respective current limting
resistors Rl- Further, the 25 secondtransm ssionsignalli ne73landt hese. con, ]
transm_ssj .gnal ine 73r are connected to a termnal 4)2 through the
respectalsﬁ\?je(')[}(:1 rtelqsfhcfelérﬁti ng resistors R, [0173] Coupling diodes 01 to 0255

are install ed. be inserted 5/ between the respective hate term.pnals G
of Sthe. tr anci et ot H FATIT 1L (o AD8: T Ther /4 he CEbuEl Fha dPode D
is connected in a direction in which current flows fromthe gt_?te t errdnal

Qi of YWHe ke ahsfri §§iaé‘r"?.mit'5ﬁyit°inst’élﬁylﬂFt‘?65t He F@FPFHAPI GE2 dfhq helrst
transm ssion thyristor T2, OQther coupling 10 diodes 02 to 3255 are the

sane. exemplamyrt hepodihentcat hodecogdiingaly of thiae mieper difodecdsiing

connected to the gate terminal GI, and the anode term nal thereof is

conhecteddes tthel setlihd tHuansmrssitdre sitgnat diaode 734. 1450eplaced by a
start diode Dsl, and a new start diode Dsr is added. Further,
the 1light emitting chip C includes two <current limiting
resistors R1 and two current limiting resistors R2.

[0172]

10 Next, the connection relationship between the respective
devices will be described.

Cathode terminals of the odd-numbered transmission
thyristors T1, T3, - T255 are connected to a first
transmission signal line 721, and cathode terminals of the

15 even-numbered thyristors T2, T4, .., T256 are connected to a
second transmission signal line 731.

In the same manner, cathode terminals of the odd-
numbered transmission thyristors T257, T259, .., T511 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 line 73r.

The first transmission signal line 721 and the first
transmission signal line 72r are connected to a terminal ¢1

through respective current limiting resistors R1l. Further, the

25 second transmission signal line 731 and the second
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On the other hand, the coupling diodes 0257 to 0511 are installed to be
inserted between the gate termnals & of the transm ssion thylisthrs T257
to T512, Further, the coupling diode 0257 is connected in a direction in
which current flows 20 fromthe gate term nal 0t258 of the transm ssion.
thyristor 1253 to the gate term nal 5t257 of the transm ssion thyristor
175:7, Other coupling diodes D250 to 3511 are the sane, Further, the
cathode term nal of the start diode Dsr is connected to the gate term nal

0t 512, _and. Lhe.anode.tergi al 77%hereof is connected to the secon

95
t r ansndsSA GRS e | PhENe 73 10f0178] are congg t8r @ naf &bt ha?
setting. thyristors 51 to 526 and cathode term nals or the se nine:
pageicl

enabl i SR H g% Yoiett dd Wd @SS ITG SiSgidl- 1ine 741, The
setting signal line 741 is connected to the termnal (W through the
current |im tli%d3desi stor Cat hode tern-dr:els of the setting

thvristors 3257 to 3512 and cathode termnals of the setting enabling
thyri stors TE2upQiage domrected to 8256t wireg isigrdlldd ne> 74e . ifhersetiti ng
signal line 74r is connected to the termnal (W through the current
[inbti bgtwesinstidte RABspd01 76 Gattlkodestermi nal stofoft hend | ghtinemitki bg
thyristors 15 L256 and a gate termnal Stri of the tarn-off thyristor npi

are comrngctied i@ the tuy nToResi gnalirthae, 75he TheubuhiRyong sh@malpll i ng 751
is configured to have a '0" shape SO that it connects in order fromthe

cat hode term-nal of 4he:ilightoem htiAgchhyiston Liide tﬂeorﬁamgdga£grm nal
of the light 20 emtting thyristor L256, and then returns to the [ight

th 20 em t' . d then Teturns tc f
The. (UPRTBA G gnal L1 %6 JB1 |61 RaULea R tHer 661 n end- Dort andz6f i he

U’ shape, of.GRE DY oS! 9l e SF1 A ey sorpeghed 4g Lhe pouer L ine 71

10 diodes D2 to D255 are the same.

Further, the cathode terminal of the start diode Dsl is
connected to the gate terminal Gtl, and the anode terminal
thereof 1s connected to the second transmission signal line
731.

15 [0174]

On the other hand, the coupling diodes D257 to D511 are
installed to be inserted between the gate terminals Gt of the
transmission thyristors T257 to T512. Further, the coupling
diode D257 is connected in a direction in which current flows

20 from the gate terminal Gt258 of the transmission thyristor
T258 to the gate terminal Gt257 of the transmission thyristor
T257. Other coupling diodes D258 to D511 are the same.

Further, the cathode terminal of the start diode Dsr 1is

connected to the gate terminal Gt512, and the anode terminal

25 thereof 1is connected to the second transmission signal line
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25 respective current limting. resistors Rhi and 7:12. t he
sanme manner, cathode termnals of the light emtting thyristors L257 to
L512 and a gate termnal Gr2 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 fromthe cathode
termnal of the light emtting thyristor L51.2 to the cathode term nal of
the light emtting. thyristor L257, and then returns to the light. emtting
thyrisyﬁg L512 (return Accordingly, the resistance value of the turn-on

si gn- - Jline 75r is reduced. Further, both end portions of the 'fl" shape
of the t rr-&@liiqnal line 75r are connected to the power line 71 through
the respecti arr ent limting resistors RL3 and P14. [0177] 15Furt her,
the gate termnal GL of the transmission thyristor '1 is connected to the
gate ternmi nalFaGeo6F tiersietalingof hjriest et S rhr 60gR1ERBTBorect? 0RZPESI st or
Rx, and the gate termnal Gs of the setting thyristor Sis connected to the
gate tend nadti@def teheihpght odnithé ngethynostaoreblin20 Fuytherors héEgat e
termnal G is connected to the power line 71 through the connecti on.

resb st awrePZonnected Fhata isgttimdt e driaghtlierd thding Theps€cthaty dbogsamot use
this exenpl ary enbodi nent, one settingthy'-is tor S and one light emfti

ristor iknar ﬁﬂomcégﬂné@’fe@n@ot RARS SO It il Sihrough the &Rkschight
emtting chip Cis configure( in the same manner as descri bed according to

the finstiexemplancy erhoeige- [0178] Fig. 10 is a timng chart
illustrating an operation of a light emtting chip C of a Ught emtting

ot chart BB PR R B el e gl ) L
;:ﬁ;acg% byca%noo{ Ferm na rt h%r ’%}pee Isle\g.pgngjo e% tl l tchhgzlpisqgrsi STEBe
10 are connected to a setting signal line 74r. The setting signal

line 74r 1is connected to the terminal ¢Wr through the current
limiting resistor RW2.
[0176]
Cathode terminals of the light emitting thyristors L1 to
156 L256 and a gate terminal Gtrl of the turn-off thyristor TR1
are connected to the turn-on signal 1line 751. The turn-on
signal line 751 is configured to have a “U” shape so that it
connects in order from the cathode terminal of the 1light
emitting thyristor L1 to the cathode terminal of the 1light
20 emitting thyristor L1256, and then returns to the 1light
emitting thyristor L1 (return 1line). Accordingly, the
resistance value of the turn-on signal 1line 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 R11 and R12.
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in the second exenplary enbodinent, the lictht emtting thyristor | of
SLED-1 and the light emtting thyristor L of SLED-r constitute a |ight
emtting device group, and one light emtting Lhyr:is L of the Iight
emtting device group, that 15 is, one lighL emtting thyriistor L of the
SLED-1, and one light emtting thyristor L of the SLED-r forma pair so
that fhP control perforned. [0179] In. the light emtting :hip C according
to the second 20 exenpl ary embodi nent, as nmay be seen from Fi g. 9, the

turn-on contraQl gh hyri st ars. L are rme or der
?Rthggﬁké &agn%%ing h W 5% rmﬁP % g 8gt

from both en& risto e in That
is, the rlod'ln'i_[ ncont of thellt%ht emttlngthé/rlstor

and thé3 %%%%Qg%gwﬁgeﬁ o& raﬁ@/%1 At HE “FurtRioh Cont T of ¢ of the

I'i ght emttlng t tyrlstor L2 and the light emtting thyristor L511 of the
emi ttingchiprcath slperivrred RTmr s aneopered i on F8° perForaedsianat her
periods T and in other light emtting chips Chi, Further, the |light

ent 1: . thime diiro, Ch2 ttyrca20 thamnaellomg tH1 hies I¢<thl@tm¢<ﬂ|hg chvp group
#a and the light emtting chips Chi to Cb20 that belong t.o the |ight

em &ti Ny “chepageoupof rthatar é tt heosaretsAsidescsidet: abhvisr eepm nthbe
light emtting chip C 1.0 accordingthe second exenplary enbodi ment, a

maxi migaehotiwo dd.ghitrem t & ngkyr iistpits dmimeyihe shiukkapeously tw negle on
(emt light) for each Light erit*ing chip C Since the operation of

the |ightnepit t gy appar afus-gad h%ﬂlgaat%%btlagyﬁbwar%z%wd Dngs the
sane as that as described. in the first exenplary enbodi nent,

el (el i e e Tl o gty
perforﬁﬁgegtonﬁ gérdlngly, the resistance value of the turn-on signal

10 line 75r 1is reduced. Further, both end portions of the “U~”
shape of the turn-on signal line 75r are connected to the
power line 71 through the respective current limiting
resistors R13 and R14.

[0177]

15 Further, the gate terminal Gt of the transmission
thyristor T 1is connected to the gate terminal Gs of the
setting thyristor S through the connection resistor Rx, and
the gate terminal Gs of the setting thyristor S is connected
to the gate terminal Gl of the light emitting thyristor L.

20 Further, the gate terminal Gl is connected to the power line
71 through the connection resistor Rz.

That 1s, in the light emitting chip C that does not use
this exemplary embodiment, one setting thyristor S and one

light emitting thyristor L are connected for one transmission

25 thyristor T.

-117 -



20 portions of the light emtting thyrist'r colum. By changing the
connection direction of the couoling diodes D and the arrangenent of the
start diodes Dsi and Dsr to the center portion of the light emittiric
thyristor colum, the turr-en control may be perfornmed fromthe center
portion [0181] Here, the first exenplary enbodi nent and the
second exenpl ary enbodi nent are conpared with cecil. other In the Iight
emttingC according to the second exenplary enbodinment, as illustrated in

Fig9, the fimgtis 1ight128i¥ing 9BRE ! idne; £2r-dhaty s fonpectied EQthe

transm ssion thyristor | of the SLED-r is wred to cross the pc.-: 1on of
SLED- 1 t he_sec .ansm ssi tLgnal Jine_that i.s conn t he

tr ansm:msagllrlll(@)%nr t h?/?i s%%#l%({nheggggﬁa&ggs vd’ér edtﬁ‘g crfolsrssctt hegggﬁ %%%yof
SLFD-r. 10ln the sanme manner, the setting signal lie 74r that is connected
to theS QQlﬁﬁr&hyristor 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
termnal & rll0f8dhe tubsthyristor TRL is 15 wired to crosse portion of the
SLED-r, That is, in the light emttingaccording to the second exenplary
enbddi nent . , FAgn- édnrdecteed Mires @rart nsthl$leth i yng hen pepeireonioh ©heaSLED- 1
or in the portion of the SEED-r. By contrast, in the light emtting chip L
accordilnghtto emitting chip C of a 1light emitting apparatus 65

according to a second exemplary embodiment. Cal(odd) in the

timing chart of Fig. 7 1is replaced by Cal(SLED-1), and

Cal(even) 1is replaced by Cal(SLED-r). Further, the 1light
10 emitting chip Cbl is the same.

In the second exemplary embodiment, the light emitting
thyristor L of SLED-1 and the light emitting thyristor L of
SLED-r constitute a light emitting device group, and one light
emitting thyristor L of the light emitting device group, that

15 is, one light emitting thyristor L of the SLED-1, and one
light emitting thyristor L of the SLED-r form a pair so that
the turn-on control thereof is performed.

[0179]

In the light emitting chip C according to the second

20 exemplary embodiment, as may be seen from Fig. 9, the turn-on
control of two light emitting thyristors L are performed in
order from both ends of the light emitting thyristors L toward
the inside. That is, in the period Ta(l), the turn-on control
of the 1light emitting thyristor L1 and the 1light emitting

25 thyristor L512 of the 1light emitting chip Cal is performed,
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20 the first exenplary enbodinent, as illustrated connected wire is not.
provi ded, Atcorcin the light emtting chip C according to the first
exenp: odi ment, the nunber of wires that :ross the substrate 80 is
reduced by -two and thus the width of the 25 substrate 80 may be narrowed
in conparison to the emtting chip C spooning to the second exenpl ary
enbodi nent. [0182] Even in the second exenpl ary enbodi nent a nmaxi num
of two light emitting thyristors L may he simultaneously turned on for each

light. emtt]ng. ghi Begloﬁowa% ebtgt%ﬁftemtgﬁn mﬁyolofoﬁ'%@e(stt%% and

SLED-r) exceed two, ree or I rrstors
si mul t aneously tuyrned on ( % ht) 183 %Thlrd Exe Egbo i ment ]
intheS FH%%& ﬁhﬁ Ut h??gﬁ?ﬁftgﬁoﬁfx? ?g i ght
enlttlng chip that is the self scannlng light emtting device (SLED) chip
is diff @erttlgrftfon@th%tlra%cehapngatlo th e F4 fsteskenpl i ySenbodPREAELON
Accordingly, 1% the timng chart is different. Since other configurations
are t hé SsarRr Zarieds énacdord] ngeroocdheIf iast exemplhary endodi aeatting
different portions will be described, but the description of the sane
porfi onsiwis| ICHie offarthed, Rﬁ&B@ﬁqﬁﬂﬁqmiﬂﬂidg anieguiaal eot Cekoctihbt
diagramillustrating
belong to the 1light emitting chip group #a and the light
emitting chips Cb2 to Cb20 that belong to the light emitting
chip group #b are the same.
As described above, even in the light emitting chip C
10 according to the second exemplary embodiment, a maximum of two
light emitting thyristors L may be simultaneously turned on
(emit light) for each light emitting chip C.
Since the operation of the light emitting apparatus 65
and the light emitting chips Ca and Cb is the same as that as
15 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 thyristors L 1is performed from both end
20 portions of the light emitting thyristor column. By changing
the connection direction of the coupling diodes D and the
arrangement of the start diodes Dsl and Dsr to the center
portion of the light emitting thyristor column, the turn-on

control may be performed from the center portion.

25 [0181]
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the circuition of a light emtting chip that is a self--scanning |ight
emtting device (SLED) chip according to a. third exenplary enbodi nent.

In the light emtting chip C according to the third exenplary enbodi nent,

i nstead of the setting thyristors Si, 52, exenplary enbodi nent, setting
Schottky di odes SOM, SOw2, SCw3, mare installed as an exanple of setting
devi ces, Further, instead of the setting enabling thyristors TEl and TEZ2,
Schott ky di odes SDel, SDe2, SOe3,are intalled as an exanple ofling devices.

G 5t | ngui shodi Trom GUE ahbtREr . CTREY TS rNRCtR S By berting “SERBR ky
SCol - S0RF P800 SOl e o i WA Shatl 11 G ghe ARG her, { hey are.
represented by enabling Schottky diodes SDe. Further, in theemtting chip C
accor di ng toIPhethetHF#H“EX@Wngiygeﬁﬁﬁd?nﬁnt%CQQﬁdb%mné@c16ﬁ3r§§F§ﬂdrs Fly
and R2 1.5 in the light emtting chip C according to the first exenplary
enbodi mesmpdree yhoemppstiakhéd. as 1llwartdierd iim t Régi.gh®, criiha t ifagschip C
according to the third exenplary enbodi nent, the setting enabling
t hybi strarassTEls sdrech andidrieel cutieat Fem titmgtr esist otsSniEG M. foanthe
transmission thyristor T of the SLED-r is wired to cross the
portion of SLED-1, and the second transmission signal line 731
that is connected to the transmission thyristor T of the SLED-
1l is wired to cross the portion of SLED-r.

10 In the same manner, the setting signal line 74r that 1is
connected to the setting thyristor S of the SLED-r is wired to
cross the portion of the SLED-1.

Further, the turn-on signal line 751 that is connected
to the gate terminal Gtrl of the turn-off thyristor TRl is

15 wired to cross the portion of the SLED-r.

That 1is, in the light emitting chip C according to the
second exemplary embodiment, non-connected wires are installed
in the portion of the SLED-1 or in the portion of the SLED-r.

By contrast, in the 1light emitting chip C according to

20 the first exemplary embodiment, as illustrated in Fig. 5, non-
connected wire is not provided.

Accordingly, in the light emitting chip C according to
the first exemplary embodiment, the number of wires that cross

the substrate 80 is reduced by two, and thus the width of the

25 substrate 80 may be narrowed 1in comparison to the 1light
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20 R in the light enflting chip C according to the first exenplary

enbodi nent are not installed. [0185] Next, the connection
rel ati onship between the reJdpective devices will be described, 25The gate
termnal Gi of the transm ssion thvristor TI is connected to the anode

term nal of the enabling Schottky diode SiDel, the anode term nal of the
setting Schottky diode SDWM, and the gate termnal G| of the |ight
emtting thyris or Li through the connection. resistor Rx. Further, the
gate termmnal_ G []. of.t transm.ssi thyristaor Tl .is connect.ed to the
anode %gﬁrﬁr%ﬁggoéfk!%g éalrgcququﬁgn chot C?l}“y Sa%/cn(j(nofs(fégfimq%aeryanecr)né)eootlg‘rer%trial of
the setting %tcoﬁgé ky diode 501,12, and the gate termnalthe light emtY ng
thyristor L2 gh anot her connection resistor Rx. &ther transmn ssion
thyristors T are the sane. That is, if it is assuned that one

enabl i ng Sch&VERy ot 0dESSEECHHE SELTPAG LIt I i bde SO aHIonel] i ght
emtting. thyristo' L, ch are connected through one connection resistor RX
formatpa rlighle gatétiepnithalri@tasfs ohemeyarsn stheohtandyusly torTeds
connected to an enabling Schottky di ode SDe, a setting Schottky di ode Snw,
and5a longhfoemettchngl idiyt | sdrt ti powhelctp f 6r.m thwwgadr s. by0 18631 rCat hbde
termnals of the odd-nunbered setting Sch. 20 di odes SDM, ST3w3, are
connechegcke tde setbi ngrsbgnaladd neLE@-4) Thecseat ithg,sitgnale | bpemddel i
connected to the term nal WeCathode termi nals of the even-nunbered setting

light emitting thyristors L may be simultaneously turned on

(emit light).
[0183]
10 [Third Exemplary Embodiment]
In the third exemplary embodiment, the circuit

configuration of the light emitting chip C that is the self-
scanning light emitting device (SLED) chip is different from
that according to the first exemplary embodiment. Accordingly,

15 the timing 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 omitted.

[0184]

20 Fig. 11 is an equivalent circuit diagram illustrating
the circuit configuration of a light emitting chip that is a
self-scanning light emitting device (SLED) chip according to a
third exemplary embodiment.

In the 1light emitting chip C according to the third

25 exemplary embodiment, instead of the setting thyristors S1, S2,
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Schottky di odes SDw2, 51: W4, are connected to the setting signal |ine
74-2. The setting signal line 74-2 is connected to 25 the term nal W.
[1:1187] Cathode term nals of the enabling Schottky di odes SiDel, SDe2,
5De5, are connected to the enabling signal Iine 15. The enabl i ng signal
line 76 is connected to the termnal E. 5[0188] The enabl i ng
Schottky di ode SDe and the setting Schottky di ode SOw are di odes using
Schottky junction (barrier), and the value of the forward potential Vs is

relatively smald egnthandie wahdeob the foenard podend i b hof e, pn
junction.” 10 Here, exglla ation w Ilﬂgbe Hde on T he ass rrgfji g%l? hg rgﬁe
forwarqeb ot ent.i al \{i f tqr}:e Schottky junctijon isgg.SV n this case,
the ena %mr?g%c‘ho‘%“% Ci/é)ld?% ¢ Ste" an t%@qgte*fwnal fidt eRY L di 888550%IDW§’H gs,
62\ and 65 are farrﬁfl 2%/ installing two Schottky el ectrodes for Schottky
junction WEhISPesFectat 028 RAAPE] hPF d S§&MEOh Rt B7e T ayeF U836k a
portion on which an area ill is present instead of an n-type fourth
seni conddta | &fer t8e an¢tadne t ppebdhmioc eheetisédes122Eln andar 882112.
The detailed description thereof will be omtted. The light emtting chip
Ci s comfiagpdried iIchdie lsanei @@esnffet , aSDeéscriles ,aboveractos i hfjetioathe
first exenplary enbodi nent. (0189] Here, the operation of the
enabl i ng Schotpky df odeaShe nandidshe-set timgrSchont kynediade SOW M| Lhbe
descri bed_
setting Schottky diodes Sbwl, Shw2, SDw3, .. are not
distinguished from one another, they are represented by
setting Schottky diodes SDw. Further, in the case where the
10 enabling Schottky diodes SDel, SDhe2, SDe3, .. are not
distinguished from one another, they are represented by
enabling Schottky diodes SDe.
Further, in the light emitting chip C according to the
third exemplary embodiment, the connection resistors Ry and Rz
15 in the light emitting chip C according to the first exemplary
embodiment are not installed.
Further, in the 1light emitting chip C according to the
third exemplary embodiment, the setting enabling thyristors
TEl and TEZ and the current limiting resistors RE, RW1l, and
20 RWZ in the 1light emitting chip C according to the first
exemplary embodiment are not installed.
[0185]
Next, the connection relationship between the respective

devices will be described.

25 The gate terminal Gtl of the transmission thyristor T1
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25As descri bed above according to the first exenplary enbodinent, if the
transm ssion thyristor T is turned on, the potential of the gate term nal
& becones DV. Hereinafter, a case where the potential of the gate termna
G of the transmssion thyristor Tis DV will be described- 5[0190] If the
setting signals ow and SW are 'S" (OV), the potential of the setting
signal lines 74-1 and 74-2 that are connected to the cathode term nal of
the setting Schottky di ode 5.0w becones "S." (0Ov). Then, even if the gate
termnal. S he tr LSSsi.Qn i st-or i.s CV. . set ti ottky
éo&&%gﬁeé &0 éﬁ%rééégg éépﬂl iy og the eqééﬁﬁéf.%cﬁggﬁﬁp

di ode IW 1S no orwar Accordingly, the po 0 e’ anode

termnal, of t etting Schottky diode SDig,is naot . affecte the sett'!

I'n thi?%ﬂ%ﬁeéﬁég’t%beeﬁﬁﬁq%ufé%ﬁkﬂéhSO%Q%Qﬁd%ﬁk?%ﬁﬂc c%?gtgird%69?.
SDwl, and the gate terminal Gl1 of the 1light emitting

thyristor Ll through the connection resistor Rx. Further, the

13

gate terminal Gtl of the transmission thyristor T1 is
connected to the anode terminal of the enabling Schottky diode
SDe2, the anode terminal of the setting Schottky diode SDw2,
and the gate terminal Gl2 of the light emitting thyristor L2
through another connection resistor Rx. Other transmission
10 thyristors T are the same.

That 1s, 1f it 1is assumed that one enabling Schottky
diode SDe, one setting Schottky diode SDw, and one 1light
emitting thyristor L, which are connected through one
connection resistor RX, form a pair, the gate terminal Gt of

15 one transmission thyristor T 1is connected to an enabling
Schottky diode SDe, a setting Schottky diode SDw, and a light
emitting thyristor L, which form two pairs.

[0186]

Cathode terminals of the odd-numbered setting Schottky

20 diodes SDwl, SDw3, .. are connected to the setting signal line
74-1. The setting signal 1line 74-1 is connected to the
terminal ¢We. Cathode terminals of the even-numbered setting
Schottky diodes SDw2, SDw4, .. are connected to the setting

signal line 74-2. The setting signal line 74-2 is connected to

25 the terminal ¢Wo.
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e enabling signal SEis "L" (-3.3V), SE to which the enabling signal SE is
transmtted becones (-3.3V).Ifthe potential of the gate terminal G of the
transm ssion thyristor T is CV, the enabling Schottky di ode

SDef oar d- bi asedFurther, tpotential of the anode 20 term nal of the enabling
Schottky diode SDe (the gate termnal G of theemtting thyristor Li
becc-2.8V that is obtained by subtracting the forc, A ...c. potential Vs
(Oof the Schottky junction from(-3.3V). Accordinglythreshold voltage of
the |ight erri[totli8qg thyristor L becomes -4,3V. 25 Accordingly, even if the
potential of the tur----on signal lines 75-1 and 75-2 becones the cower

potential T(-33V)),, the light. em¢tti t hyri stor is not turned on. -191]
On the ot her I‘?ﬁ?&deif S | gtgggr?&larb iyE i%cmiif't Bbvé%o?‘ﬁ% SRabr ng
Schottky di ode SDe is not forward-biased when the gate termnal G _of the
t ransni$§icon TRGFi st-orr TR i SONN@AeERR ditRgI 1S t Aeapbi gt isdlonsflgat¥1¢ ef hi nal O

of
The enabling signal line 76 is connected to the terminal ¢E.

[0188]

w1

The enabling Schottky diode SDe and the setting Schottky
diode SDw are diodes using Schottky junction (barrier), and
the wvalue 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 SDw in Figs. 6A and 6B are formed 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 111 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 C is 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 SDw will be described.

25 As described above according to the first exemplary
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light emtting thyristor 2 is not affected by the enabling signal O that is
"H' (0V), and becones the potential of the 10 gate termnal & of the
transm ssi on thyr snais, if the potential of the gate termnal &
of the transmssion thyr at- t. T is DV, the hreshold voltage of the |ight
emtttnrist r L beconmes -1.5V in a state where the potential of the gate
termnal. 01 is CAT.ly if the 15 potential of the turn-on signal |ines 75-1
and 75-2 becones the power potential - VV the |ight enitting thylistor L

|s turn 192] - Furt her the se n settin als W
et Ot s " ant b b OO RO RGNS i (RS 09e 7 L BRES

that are conne ted.to the cat hode terntnal of the setting Scho d|ode

Sow be®&FES TR QL 3th%) 9258 WAERIPRE &a&ebet%?ltﬁ%a T B¢ r?h%#%% on?

thyristor Tis CV,the setting Schottky diode :30wis forward-h 25

Accor d<Piot BREFS] BRet Heo o t erafi naheof Jehe  settitRyl ScHot Oy Ehede Sow

(the gate termnal G of the |ight
transmission thyristor T is 0V will be described.

[0190]

o

If the setting signals ¢We and ¢Wo are “H” (0V), the
potential of the setting signal lines 74-1 and 74-2 that are
connected to the cathode terminal of the setting Schottky
diode SDw becomes “H” (0V). Then, even if the gate terminal Gt

10 of the transmission thyristor T 1is 0V, the setting Schottky
diode SDw is not forward-biased. Accordingly, the potential of
the anode terminal of the setting Schottky diode SDw is not
affected by the setting signals ¢We and ¢Wo which are “H” (0V).

In this state, if the enabling signal ¢E is “L” (-3.3V),

15 the enabling signal line 76 that is connected to the terminal
¢E to which the enabling signal ¢E is transmitted becomes “L”
(=3.3V). If the potential of the gate terminal Gt of the
transmission thyristor T is 0V, the enabling Schottky diode
SDe 1is forward-biased. Further, the potential of the anode

20 terminal of the enabling Schottky diode SDe (the gate terminal
Gl of the light emitting thyristor L) becomes -2.8V that is
obtained by subtracting the forward potential Vs (0.5V) of the
Schottky junction from “L” (-3.3V). Accordingly, the threshold
voltage of the 1light emitting thyristor L becomes -4.3V.

25 Accordingly, even 1f the potential of the turn-on signal lines
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emtting thyristorbeconmes -2.8V. Accordingly, the thre.snola voltage of the
light emtting thyristor L becones - This state is the sane 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 di ode SDe and
the setting Schottky di ode Sow 10 are symmetrically installed wth respect
to the gate termnal Et, their roles may be exchanged with each other. Than
is, the enabling si gnal SE and the setting signals SW(setting signals W

and So y c ot her. [0194 sc {-bed abo when

t he engérﬁngarél gngl ? % ﬁ‘the seetffow%ﬁ |%n1§ut g?sw Hgg |§n§?% Se and
ks) are all, "H' \ t hel i em_ttin t t or |sturned on (emts
li ght) FP& 1dmind F&’H'L;tllnlg &t rééé%ororlrelssl uffﬁ]t?der?gbl ing signal )11] and
the setting signals $W(setting signals Ve and 20 (. W) is "L" -3.3V), the
light emttin§llhyristar L is not tuned on As described above, the

enablinc, Schottkv diode SDe operates in thi. same manner as the setting
enabl i ng t hgni sher ©tTElr arthdlE2 f hend i gebleimd t$ hgnahi g Clactivr didg) t o t he
25 first exenplary enbodinent. At this tinme, the setting Schotti diode ne
opes at esiel rnhe is@Ms dmrmary asl ddwe Fet tingndehyfostardiinidbedt whem theni
chip C according to the first exenplary anbodi nent.
gate terminal Gt of the transmission thyristor T 1is O0V.
Accordingly, the potential of the gate terminal Gl of the
light emitting thyristor L 1is not affected by the enabling
signal ¢E that is “H” (0V), and becomes the potential of the
10 gate terminal Gt of the transmission thyristor T.

That is, if the potential of the gate terminal Gt of the
transmission thyristor T is 0V, the threshold voltagé of the
light emitting thyristor L becomes -1.5V in a state where the
potential of the gate terminal Gl is OV. Accordingly, 1if the

15 potential of the turn-on signal lines 75-1 and 75-2 becomes
the power potential Vga (“L” (-3.3V)), the 1light emitting
thyristor L is turned on.

[0192]

Further, if the setting signals ¢W (setting signals ¢We

20 and ¢Wo) are “L” (-3.3V), the potential of the setting signal
lines 74-1 and 74-2 that are connected to the cathode terminal
of the setting Schottky diode SDw becomes “L” (-3.3V). Then,
when the gate terminal Gt of the transmission thyristor T is

0V, the setting Schottky diode SDw 1is forward-biased.

25 Accordingly, the potential of the anode terminal of the
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However, the enabling signal O and the setting signals criJ (setting
signals Gb and c!JNo) according to the third exenplary enbodi nent have the
relai-lonship between "H'" (0V) and "L" (-3.3V), which is reverse to that
according to the first exenplary enbodi ment. [0195] 10Fig. 12 is a timng
chart illustrating an operation of the light emtting chip C of the Iight
emtting. apparatus 65 according to the third exenplary enbodi nent.

As descri bed above, the enabling signals rEa and orb and the setting

I h ip b
ang 1 s R e P bR R el i Ha ot 1 86 ABEcr Bt on

w il be aomtted, the l| ht emtting chip C ccordlng to the second.

exenpl & IH%XlF?%Eh? Bber &t es Fr Flre sadg $hnner %%C?ﬁ%lpgbﬁt eFP& tting
chip C according to the first exenplary enbodinment. 20 That. is, in the
third é)bérﬁﬂhé%l;i? bR Fenef HRcevashhuBErdd N9 gty B tad nlg PAPISSt or L
and an odd-nunbered light emtting thyristor L forma light emtting device
group, %ard -each emitting thyristor L of the light enitting device. group,
that is, one odd-nuMoered light emtting thyristox L controlled to he

turped on asTaipaigtat[0L% the sadé‘é¢@h|iﬂhth@nbhhbmgnghb@gﬁé§0$9rang to
the third exenplary enbodi ment, the setting enabling thyri tors and TE2

and th@ltt@lmecm'omax,e5|osct ors’ RyL3arm|/ Ps, which are installed in the |ight
emt. 'nq ;hip C according to the first exenpl ary enbodi nent, are not
installed, an @1@hgs the i e of the substrate 80 of the light emtting chip
Cis reduced [0197] 10Even in the third exenpl ary enbodi nent, a naxi mum of

two Light enmjtti Hgsthy£%§toQ§5L nay, e %@QIEﬁnepy%Iy turned on fgﬁ?each

light emtting c Ip C wever y prOV| i'ng ree nor'e palrs o]
ot BRI R T ST SR L bt PR SRR L L
T, jhree or, more 1idn emtting éé‘y&'lﬁﬁo&sésbe@%y e Sl Lanegustyrned on
Gt, their roles may be exchanged with each other. That is, the
enabling signal ¢E and the setting signals ¢W (setting signals
¢We and ¢Wo) may be replaced by each other.
[0194]
15 As described above, when the enabling signal ¢E and the
setting signals ¢W (setting signals ¢We and ¢Wo) are all “H”
(0V), the 1light emitting thyristor L 1is turned on (emits
light). At this time, if at least one side of the enabling
signal ¢E and the setting signals ¢W (setting signals ¢We and
20 ¢Wo) 1is “L” (-3.3V), the light emitting thyristor L is not
turned on.
As described above, the enabling Schottky diode SDe
operates in the same manner as the setting enabling thyristors

TEl and TE2 in the light emitting chip C according to the

25 first exemplary embodiment. At this time, the setting Schottky
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ht). [0198] [Fourth Exenplary Enbodi ment]

201 naf ou. rt n. exenpl aryenbodi nent, thecircuit configuration of the |ight
emtting chip Cis different fromthat according to the third exenplary
enbodi ment. Accordingly, the configuranion of the light emtting C the
configuration of the signal generation circuit 110, 25 and the wire
configuration on the circuit board 62 are different fromthose according
to the third exenplary enbodi nent. Figs.13A and 136 are di agrans

il lustratd 55%%' ati op, of [ i tLi chi DU
configJ%é??%ﬁh%f a s.%%%%|£%eﬁ%§a??%% %?&gggl5%189ea%59F%ggW?§grlstor
confi at.i_on ci;r.cyi,t board .62 acgaordi ngt he faourth exenpl ar .
enbod?%%nf?ﬁi&gl13&J§ﬂ5V5‘?Wﬁ§£ﬁﬂﬁﬁ é%?ﬁiigﬂ o Cpﬁglpﬂgh?oenﬁgﬁynglEﬁFp C,
and Fig. 13%_shoms t he configuration of the signal generation circuit 110

of the F5Yht-Fni (Y19 &P4r-at us

However, the enabling signal ¢E and the setting signals

¢W (setting signals ¢We and ¢Wo) according to the third

[¥2}

exemplary embodiment have the relationship between “H” (0V)
and “L” (-3.3V), which 1is reverse to that according to the
first exemplary embodiment.

[0195]

10 Fig. 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 ¢Ea and ¢Eb and

the setting signals ¢Wel and ¢Wol have the reversed

15 relationship between “H” (0V) and “L” (-3.3V).

Accordingly, although the detailed description will be
omitted, the 1light emitting chip C according to the second
exemplary embodiment operates in the same manner as the light
emitting chip C according to the first exemplary embodiment.

20 That 1is, in the third exemplary embodiment, an even-
numbered light emitting thyristor L and an odd-numbered light
emitting thyristor L form a light emitting device group, and
each light emitting thyristor L of the light emitting device
group, that is, one odd-numbered light emitting thyristor L

25 and one even-numbered light emitting thyristor L are
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10 65, and the wire configuration on the circuit. board 62.1n this

exenpl ary enbodi nentthe light emtting chip Cis divided into two |ight
emtting chip groups #a and OD. [0199] In the light emtting chip C
according to the fourth 15 oxenpLary enbodi nent of Fig. 13A, the term nal
010 of the light emtting chro C according to the first exenplary

enbodi nent as illustrated in is replaced by a termnal 141, the term nal.
owe is replaced by a termnal gW, and the termnal 0 is re.placed by a

term nal, 41.,,2QFurthel, gdk$§§(£pgﬁigbgﬁﬁﬂplary enbodi ment of Fig. 1313,

the setting signal generation uni according to the first exenplary
enbodi nent aﬁohblgstrated in Fig. 46 is replaced by a setting signal
generation unit f 01, the setting sign. ' to 40020 are replaced by setting
signals 4sWI to $WL20, 25 and the setting sicna |ines 20501 to 205020 are
repl aced by 18ettiPfig Sigal SMihédng05911 % 0 205¢26 - IEGRt he?, Hthfe EOFAD0f f
signal generation unit 140a is replaced by a turn-on signal generation unit
180a afdeiRd ety riRefddisigjHal bha PstiépPacediByng tiinn-ion &igndll Shad

In the same manner, in the circuit board 62 according to the fourth

exenpl &Fy emvodi mért oforFiqrt k813, readies ettt i nRsi goadl gémer avhonhunate 150e
according to the first exenplar enbodinent as illustrated in Fig. 413 is

r epl acedshy 14 esietiti nghesi ghatht genétat hgncunpt ClScdhE rsetid nghsi gnaks oW
to 0e20 10 are replaced by setting signals Ol to 4)W20, and the setting

si gnal ekien@s a2Q5ekd21i2Q5e20 are fepl agedabyeget nagsitanal didesi 205,905r 20,
Further, the turn-off signal generation unit 140b is replaced by a turn-on

Lo TS HCeeotnd b ] T S B o
[(0197]

10 Even in the third exemplary embodiment, a maximum of two
light emitting 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 SDw, the enabling
Schottky diode SDe, and the light emitting thyristor L, which

156 are connected for each transmission thyristor T, three or more
light emitting thyristors L may be simultaneously turned on
(emit light).

[0198]
[Fourth Exemplary Embodiment]

20 In a fourth exemplary embodiment, the circuit
configuration of the light emitting chip C is different from
that according to the third exemplary embodiment.

Accordingly, the configuration of the 1light emitting

chip C, the configuration of the signal generation circuit 110,

25 and the wire configuration on the «c¢ircuit board 62 are

- 129 -



are not distinguished fromeach other, they are represented as turn-on
signals (1)1. signal in the sane nmanner as the turn-off s.ignal O
according 25 to he first and second exenpl ary enbodi nents. 00; Fi g.
14 1S an equivalentcircuit: diagramillustrating the circuit configuration
of alight emtting chip C according to the fourth exenplary enbodi nent.
The light emtting chip C accordi ngfourth exenplary enbodi nent includes
transm ssion thyristp s Ti to T256, en, u Schottky di odes SDel to SDe256,

seut i ng,.Schot t diodes g i to SiDw256, an_SLED-1 in Iaggin i Et
i Tt G SRy or 6EUT 1 STLI86, T1ANeH 5! oRot hytifot of b 4967 6 PA=F812,
enabling Schottky di odes SDe257 to S0e512, setting Schottky di odes SOw257
to 50WSTPOSHE ST SLED-r including light emitting thyristor- L257 to L512.
That is, total 512 - light emtting tn, istors L are divided into left and
right sides, F18F0201J32A and | nl3he #ight démicteingg chi pGalcoor Hidic tbet he
third exenplary enbodinent, if it is assuned that one enabling Schottky
di ode Sbwfigne agetanng fScholtitddyt derodet 8Dy, cland ©netheé ghtnémiytitbndgothhyfi -t . or
L forma pair, one transm ssion 20 thyristor : is connectedhe enabling
Schot t ky sdigode tdeeeselt ieimg-iSehoit Kyl @j ogled SO @ndet Bentigibhtesht bnt hyor
L, which formtwo
a circuit Dboard 62 according to the fourth exemplary
embodiment. Fig. 13A shows the configuration of the 1light
emitting chip C, and Fig. 13B 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 embodiment, the 1light emitting chip C is
divided into two light emitting chip groups #a and #b.
[0199]
In the 1light emitting chip C according to the fourth
15 exemplary embodiment of Fig. 13A, the terminal ¢Wo of the
light emitting chip C according to the first exemplary
embodiment as illustrated in Fig. 4A is replaced by a terminal
¢W1l, the terminal ¢We 1is replaced by a terminal ¢Wr, and the
terminal ¢R is replaced by a terminal ¢1.
20 Further, in the fourth exemplary embodiment of Fig. 13B,
the setting signal generation unit 1500 according to the first
exemplary embodiment as illustrated in Fig. 4B is replaced by
a setting signal generation unit 1501, the setting signals

¢Wol to ¢Wo20 are replaced by setting signals ¢Wll to ¢W120,

25 and the setting signal lines 20501 to 205020 are replaced by
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By contrast, in the light emtting chip C according. foultn, exenplary
enbodi nent, one transm ssion thyristor T 25 7H connected to the enabling
Schottky di ode SDe, the setting Schottky diode SDw, and the light emtting
thyristor L, which formone pair. This configuration is the sanme as that
according to the second exenplary enbodi ment. Accordingly,the fourth

exenpl ary enbodi nent, in sanme nmanner as the second exenplary enbodi nent,
the turn-on control of two 1 emitting thyristors L is perfornEd i n order

from both & fq é‘f hight erfd i d bhyrbhor I‘Fut MaLg o1 pside, (0202]
g Torth

10Furt her, ght emtting chip accordlng exenplary
nbodi t I ted i th te t
Lr ansmi-SSBH t 're?-z?ﬁgpre.ugf%on%%%aeastorﬁem%a %m?{fﬂﬂiwanmoaganm

¢ &nal
ransm S
connection re i o Further,cathode termnals of the I'%&é emtting 15
thyri ser$natics W5 of89he SREDIDeare comidctednal t tuPnrenlsrefa
line 75-1, and the turn-on signal line 75-1 is connectedterm nal ci through
t he cukWEWtﬂunﬁ1QWu§HQ&abﬂﬁ@-Hl.lrlthe sanme manner, cathode te trials of
the Ii aemtting thyristors L257 to L512 of the SLED-r are 20 connected to
theSturn-on singriale Isiame Terergndint hehd wwihron silgoatd| bhe2ctsrdbngecved to
the termnal cbl through the currentresistor Rl12.
the fourth exemplary embodiment of Fig. 13B, the setting
signal generation unit 150e according to the first exemplary
embodiment as illustrated in Fig. 4B is replaced by a setting
signal generation unit 150r, the setting signals ¢Wel to ¢We20
10 are replaced by setting signals ¢Wrl to ¢Wr20, and the setting
signal lines 205el to 205e20 are replaced by setting signal
lines 205rl to 205r20. Further, the turn-off signal generation
unit 140b is replaced by a turn-on signal generation unit 180D,
and the turn-off signal ¢Rb is replaced by a turn-on signal
15 ¢1lb.
Here, in the case where the turn-on signals ¢la and ¢1b
are not distinguished from each other, they are represented as
turn-on signals ¢1.
Since other <configurations are the same as those
20 according to the first exemplary embodiment, different
configurations will be described, but description of the same
configurations will be omitted.
The turn-on signal ¢l is an example of a turn-on control

signal in the same manner as the turn-off signal ¢R according

25 to the first and second exemplary embodiments.
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At this tinme, the light emtting chip C according to the fourth e' ceriplary
enbodi nent is not provided with the turn-off 25 thyristors TRL and 1R2 and
the current limting resistors RRlL, RR2, R13, and R14 in the |ight
emtting chipaccorcing the third exenplary enbodinent as illustrated Even
this liohtittis col in the sane manner as descri bed accordi nothe first
exenpl ary enbodi nent. [0203) In the light emtting chip C according to the
fourth. exenplary enbodiment, the gate termnal G is connectedthe

power line 7 éb ugh the connection resistor Rz. Accordingly, /0 when the
transm ssion hyrlstor p having the nunber n is in an on state, the

tential Vi "L
E)Ogeg'{/l) ;il e)?];gtﬂ't%ef gfﬁ ?Héserggpga%%%ﬁq,ﬁeﬁnstet CE.?CEIQ% pé)l\l\é?grrapn(l) ?.rillu%tra ?ng

the circuit configuration of a light emitting chip C according
to the fourth exemplary embodiment.

b The 1light emitting chip C according to the fourth
exemplary embodiment includes transmission thyristors T1 to
T256, enabling Schottky diodes SDel to SDe256, setting
Schottky diodes SDwl to SDw256, an SLED-1 including light
emitting thyristors L1 to L256, transmission thyristors T257

10 to T512, enabling Schottky diodes SDe257 to SDe512, setting
Schottky diodes SDw257 to SDw512, and an SLED-r including
light emitting thyristors L257 to L512. That is, total 512
light emitting thyristors L are divided into left and right
sides.

15 [0201]

In the 1light emitting chip C according to the third
exemplary embodiment, 1f it 1is assumed that one enabling
Schottky diode SDw, one setting Schottky diode SDw, and one
light emitting thyristor L form a pair, one transmission

20 thyristor T 1s connected to the enabling Schottky diode SDe,
the setting Schottky diode SDw, and the 1light emitting
thyristor L, which form two pairs.

By contrast, in the light emitting chip C according to
the fourth exemplary embodiment, one transmission thyristor T

25 1s connected to the enabling Schottky diode SDe, the setting
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, the gate termnal. G1 of the transm ssion thyristor and the gate
termnalthe transm ssion thvrist,o 15 and thus the light emtting chip C
operates nore. stably. [0204] Fig. 15 is a timng chart
illustratinc3 an operation of light emtting chipa |ight emtting apparatus
65 according to a fourth exenplary enbodi nent, 20In the timng chart of
Fig. 15, in conparison to the timng chart illustrating the operation of
the light emtting chip C sccor-incj to the third exenplary enbodi nent as

illustr in. Fi , e n--@f.f -si | i e t 1-.0N

si gnal %%get}ﬁ]e dtl{’jororlf;o ?Qél é%gl t?ﬁb lﬁsggl:{gpﬁn%teﬂdﬁb% @Lgﬁf%‘l%?%gh gf‘gﬁ% I'b,

and, Lhe ] OB STLLLENG. oy G (905, T6P! A08d By, @ Jhght Burthgr, ohip
according to the second exemplary embodiment.

Accordingly, in the fourth exemplary embodiment, in the

14

same manner as the second exemplary embodiment, the turn-on

control of two light emitting thyristors L 1is performed in

order from both ends of the light emitting thyristor L toward
the inside.
[0202]

10 Further, in the light emitting chip C according to the
fourth exemplary embodiment, as illustrated in Fig. 14, the
gate terminal Gt of the transmission thyristor T is connected
to the power line 71 through the connection resistor Rz.

Further, cathode terminals of the 1light emitting

15 thyristors L1 to L256 of the SLED-1 are connected to the turn-
on signal 1line 75-1, and the turn-on signal 1line 75-1 1is
connected to the terminal ¢1 through the current limiting
resistor RI11. In the same manner, cathode terminals of the
light emitting thyristors L257 to L512 of the SLED-r are

20 connected to the turn-on signal 1line 75-2, and the turn-on

signal line 75-2 1is connected to the terminal ¢1 through the

current limiting resistor R12.
At this time, the light emitting chip C according to the
fourth exemplary embodiment is not provided with the turn-off

25 thyristors TR1 and TR2 and the current limiting resistors RR1,
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chip C111 (SLED-1), the light emttinglip Ca (even) is replaced land

t heem Cbl (even) replacelight emtting chip Cb SLED-r), In the fourth
exenpl ary enbodinent, the light ;mffing thyristor L of SLED-1 and the
light emtting thyristor L of SLED-r constitute a light emtting device
group, and one light emtting thy istor L of the light emtting device
group, that 10one light emtting thy istor L O the SLED-1, and one |i ght
emt .ng thyristor L of the S5LEuforma pairthat , the turn-on contro

ther eof §25 p@ﬁor Hﬁg F{%QZOQ t}ilg ﬁ_l&;h% erﬂ"@tfr? t' ﬁgpS'angéc? ]%I 1ng agd

ci)WI |n 't he t|n1n art of are equal t he se ing S|gnals
43' 401 in chart, .accordin the t enpl ry
erTbodlmentt(h ?ﬁfmp ﬁ%? gtﬁ@r &H@t3ﬁ5?4 dﬁ si'gnal s Ca and

ribin the tlnlng chain Qf Fi g. 15 have the rel ati onship between "W 20 and
"L (-3.37) tH&R |%h+%vé#§QttoeT¥Eﬁl%ﬂ f%@$1u?niﬁﬁfC§P§h§P§e@athdthﬁ in
the timng chart according to the third exenplary enbodi nent of Fig. 12.1n
the foGPIR eXeRpPPd embodiafehitilbasd eRecrHiind ekenpila y femsodi asanplahe
potentials of the turn-on signal lines 75-1 and "75-2 are equ.al to eacn

ot her . embodiment.

[0203]

In the 1light emitting chip C according to the fourth
exemplary embodiment, the gate terminal Gt is connected to the
power line 71 through the connection resistor Rz. Accordingly,

10 when the transmission thyristor T, having the number n is in an
on state, the potential of the gate terminal Gt is set to the
power potential Vga (“L” (-3.3V)) except for the gate terminal
Gtn, the gate terminal Gthyy of the transmission thyristor Ta.i,
and the gate terminal Gtp; of the transmission thyristor Tpio,

15 and thus the light emitting chip C operates more stably.

[0204]

Fig. 15 is a timing chart illustrating an operation of a
light emitting chip C of a 1light emitting apparatus 65
according to a fourth exemplary embodiment.

20 In the timing chart of Fig. 15, in comparison to the
timing chart illustrating the operation of the light emitting
chip C according to the third exemplary embodiment as
illustrated in Fig. 12, the turn-off signal ¢Ra is replaced by
a turn-on signal ¢la, the turn-off signal ¢Rb is replaced by a

25 turn-on signal ¢lb, and the light emitting chip Cal(odd) is
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That is, if the turn-on signal Ca is shifted from"H" (0V) to "L" (-3,3V)
at tine c, the potential of the turn-on si nal line 75-1 is shifted from
(CV) to "T." (-3.31"). This corresponds to the sane state as that in which
the turn-on signal line 75-1 hecor (-1 3V) at. tinme c in Fia. 12 according
to the third exenplary enbodinent. In this case, the potentials of the
turn--on signal line 75-1 between tine a and tine ¢ are different from each
ot her, but this does not affect the operation of the light emtting chip C

ther bu (1 ot af fect the operation of the Iight emtting chi
(O at RS Sha e Tk roBh- S Gal " Pnd 7 LA S 1« SAFFos  Ere'”

(-3.3V) "H.',' C()\/]E the de_ term nal kK and the cathode term nal of e
T ¢ ‘Fn{jntlﬁ

t , th
on-stat]éq%itghefmje vyt G becbrBlared( &) ,2 ahtIthe Mgl N9
emtting thyristor 15 Li is turned off. This corresponds to the case where
ar ti mehgrof Frly(SkEekotdi ngthe t Régbhi r ¢rebidrpts yClehbodFat hevent n- 66f
signal epRa is shifted from"H' (0V) to Vc.and the turn-on. signal |ine
75-1 i gephiefesd Hy gl BLER3t)o, "#Hid 20(©OV) ight emiAccogdihgbyCofihevenght .
emtting apparatus 65 and the Light emtting chip C according to the fourth
exehpl dry replied.arenty apdriathes dnti tithieigs ane greniersian-the | i ght em t
apparatus 65 and the light emtting chip C according to the 25 third
exenpl ary enmpadidm@it fourth exemplldly | SmbbAi08LL] | Giie eMEiigeghtpikg t WO

light emtting thyristors L are sinultaneously turned on (emt |ight).
thyristor L of SLED-1 and the light emitting thyristor L of
SLED-r constitute a light emitting device group, and one light
emitting thyristor L of the light emitting device group, that
10 1is, one 1light emitting thyristor L of the SLED-1, and one
light emitting thyristor L of the SLED-r form a pair so that
the turn-on control thereof is performed.
[0205]
The setting signals ¢W1ll and ¢Wrl in the timing chart of
15 Fig. 15 are equal to the setting signals ¢Wol and ¢Wel in the
timing chart according to the third exemplary embodiment of
Fig. 12.
On the other hand, the turn-on signals ¢la and ¢lb in the
timing chart of Fig. 15 have the relationship between “H” (0V)
20 and “L” (-3.3V) that 1is reverse tco that of the turn-off
signals ¢Ra and ¢Rb in the timing chart according to the third
exemplary embodiment of Fig. 12. In the fourth exemplary
embodiment and the third exemplary embodiment, the potentials

of the turn-on signal lines 75-1 and 75-2 are equal to each

25 other.
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[ 0206] Even in the fourth exenplary enbodi nent, a maxi num of two
light emtting thyristors L nay be sinultaneously turned on for each |ight
emtting chip C. However, by the nunber of SLED exceed two, three or nore
light emtting thyristors L may be sinmultaneously fu light). /0[0207]
[Fifth Exenpl ary Enbodi nent] | nafilLchexenpl aryenbodi ment,thecir A .
configuration of the light emtting. chip Cis different fromthat
according to the fourth exenplary enbodi ment, 15Accordingly, the

3222 211 on oRPES £ 7100 ahBoUHE IS O Gor 8 o Cort T Bohr 262 ar o
f f di h hird 20Fi g16A
and 166 We O agpams 10t rat Sm%hZ: corft? gBPBFTbaebt 3 I¥Eht CERATPIng

chip C tne conflguratlon a si fgeneratlon circuit 110, and the wire
conf i g#r&rRdn Lgmea 'Sirrlcdist Hd TR8C OFdi g Wo the Ifi it - -eXenpl &Rys
enbodi nment . 16A shows the corificurat ion of the light emtting chip

C, andcFirgespeEdshowe tthe confi¢ gatatieomof thhe signahigbnertat i bnrntpd of
heli.ght eina.ttcng apparatusand the confiu.ration on the circuit board 62.
Eveh i sighies ekempl adylenbedoment LAl i ghs. 8. 5 twwe ¢ in Fig. 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.
10 Further, if the turn-on signal ¢la is shifted from “L”
(-3,3V) to “H” (0V) at time o, and the turn-on signal line 75-
1 is shifted from “L” (-3.3V) to “H” (0V), the anode terminal
and the cathode terminal of the on-state 1light emitting
thyristor L1 become “H” (0V), and the light emitting thyristor
15 L1 is turned off.

This corresponds to the case where at time o of Fig. 12
according to the third exemplary embodiment, the turn-off
signal ¢Ra is shifted from “H” (0V) to “L” (-3.3V), and the
turn-on signal line 75-1 is shifted from “L” (-3.3V) to “H”

20 (ov) .

Accordingly, the 1light emitting apparatus 65 and the
light emitting chip C according to the fourth exemplary
embodiment operates in the same manner as the light emitting

apparatus 65 and the light emitting chip C according to the

256 third exemplary embodiment.
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41, chiplja a [0208] In the light emtting -chip C according to the
fifth exenplar:y enbodi nent of Fig. sEA the termnal N O of hhe |ight
emtting chip C according to the fourth exenplary enbodi nent as illustrated
in Fig, 13Ais replaced by a. 10 termnal OEl, the termnal is replaced by
atermnal O, and the termnal Wis replaced by a termnal E

Further, in the fifth exenplar: enbodi nent of Fig. 16B, the sesignal
generation unit 1500 according is 15 replaced by an enabling signal

generation ur?maltﬂ the Sﬁ{ tdd{@an S 2k ity S\é%ﬁ]% ale ' 6)50?(1‘}?%205020

enabl i ng. S|gna 01T to e setting -si I ifes

| b | 20311 to 203120, Further, th
o CLAGR Y SRSl ol Jines 20sia Lo, ARG R e it

generat., g unit 150a, and the enabling signal oEa is repl aced by a setting
si gnal I'n the same manner, in the fifth exenpiary enbodi nent of Fig.
16B, the setting signal generat|on unit 150e according the fourth exenplary
enmbodi ment a§Qﬁaﬁbtrated in Fig. 13B is 25 repl aced byenasi gnal gene tion
unit 130r, the - (kEri to 41Er20, and the settira7 lines 205el to 205e20

5 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 making the
number of SLED exceed two, three or more 1light emitting
thyristors L may be simultaneously turned on (emit light).

10 [0207]

[Fifth Exemplary Embodiment]

In a fifth exemplary embodiment, the circuit
configuration of the light emitting chip C is different from
that according to the fourth exemplary embodiment.

15 Accordingly, the configuration of the light emitting
chip C, the configuration of the signal generation circuit 110,
and the wire configuration on the circuit board 62 are
different from those according to the third exemplary
embodiment.

20 Figs. leA and 16B are diagrams illustrating the
configuration of a light emitting chip C, the configuration of
a signal generation circuit 110, and the wire configuration on
a circuit board 62 according to the fifth exemplary embodiment.
Fig. 16A shows the configuration of the light emitting chip C,

25 and Fig. 16B shows the configuration of the signal generation
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are replaced bsiana |lines 203r1l. to 203r20, Further, enabl i ng signal
generation unit 130b is replaced, by a setting signal generation unit 1SOb,
and the enab.mMg sia.n.aJ. ;'4 b is remacad by 3. [0209] Fig. 17
is an equivaient circuit diagramillustrating the circuit configuration or
alight emtting chip C according 10 to the fit:tir exenplary enbodi nent,
inthe light emtting chip C according to the fifth exenplary enbodi nent,
the cathode term nal of the setting Schottky diode SDw is connected to the

tti Si i 4. h i . SJ | i i t to.th
Do i 0% ek snthoante | 08008 abblfalhs] BeoOMIEEL oA BL0e
Schot t k j.od oDdl ot Del28 of.the SLED- f dtoth bl
ST ool ST SRR TR Uhatis o Eouhhl SPERE 521 v ERnIECEBuSt BXERELERT nar

01 In the sane manner, the cathode term nals of the enabling Schottky

di odes SSHELRG'YY /SDESE2 bFIRD (e tSIET - FRaPe Corfectedl #8dt He t¢hablPng
signal line 76r. The enabling signal line 76r is connected to the term nal
(Er, light Fmiigtdinghtcheid tadawps ofs pewhfilgured in the --me manner as
described in the first exenplary enbodi ment, LU210j 25rig. 18 is a timng
caasrti Jlustr[02i0Mg an opetaiion of a light emtting chipaccording tofifth
exbnpl a ; enbodi nent,

In the 1light emitting chip C according to the fifth
exemplary embodiment of Fig. 16A, the terminal ¢Wl of the
light emitting chip C according to the fourth exemplary
empbodiment as illustrated in Fig. 13A 1is replaced by a

10 terminal ¢E1l, the terminal ¢Wr is replaced by a terminal ¢Er,
and the terminal ¢W is replaced by a terminal ¢E.

Further, in the fifth exemplary embodiment of Fig. 16B,
the setting signal generation wunit 1500 according to the
fourth exemplary embodiment as illustrated in Fig. 13B is

15 replaced by an enabling signal generation unit 1301, the
setting signals ¢Wol to ¢Wo20 are replaced by enabling signals
¢E11l to ¢E120, and the setting signal lines 20501 to 205020
are replaced by enabling signal lines 20311 to 203120. Further,
the enabling signal generation unit 130a is replaced by a

20 setting signal generation unit 150a, and the enabling signal
¢Ea is replaced by a setting signal ¢Wa.

In the same manner, in the fifth exemplary embodiment of
Fig. 16B, the setting signal generation unit 150e according to

the fourth exemplary embodiment as illustrated in Fig. 13B is

25 replaced by an enabling signal generation unit 130r, the
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In the timng chart, of Flg. 18, in conparison to the timng chart
according to the fourth exenplary enbodinent 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 eWy the setting signal +WI is
repl aced by an enabling signal Ell, and the setting signal OWi is replaced
2-2Y an enabling signal. +Erl. 10Thats, in the fifth exenplary enbodi nent,
the functions of the enabling signal and the setting signal +Waccording to
the fourth .exenpl ary e i ment, are perfornmed in reverse.order. This is
bocause® Bd oo d IRt aliive Th R eI ERENBT &8 yPErBor i FHOPAGSease
of usi gg t he enabl ing 15 Schottky di ode SDe and. the s% igg Schgét ké di ode
SDw, tR&Téndlsti RgTs? gnaR9E Hfd FﬁEtéEEtiSﬂ@%&ﬁgn 9%V ;e e Tepraeed’

each other. Furt. Fig. 17, the enabling. Schottky diode SDe and the setting
Schot t Y SdiF6#e-356f &re caAPArgEd ST mEEse 25641k iton< Ofieh -r e§pBERSF o t he
gate termnal G. to 20 operate in the sane manner. Accordinuly, in the
fifth. theenphabyiegbodidrent deseripiioon ehithel Y&t ailbed-apbr@@do®yni £l be
oral. Evien in the ii fth e.xenpl. arv E.Hlnea max 1'1 M Of 25 1 i.ght
emiti mgtithywi storsl Oganersthuht ameausl Y0 ur aed damef armalkelaichy | sghtal
emtting chip CHowever, even in the fifth. exenplary enbodi nent, a nmaxi num
of twogkpbght embthiRa bRy skersnk arignsnmMywb.taneousiy turned on (emt
light) for each light emtting C However, by meking the nunmber of SLED
exceed. two, (phpee or nore light emtting thyristocE L may be

simul taneously turned on (emt |ight) [0212] As descri bed above
accordi ng toxt he fiyst .ex I i ipt irst.

mbodi mont £5 Ehe 11 1ER 10 oabl ary onbod rht - The ordi g Tyt Aeous
turn-ony inclu no n at ate ere. t.h rn-on. s S~a h ne tinme
but al Egeacggé:gﬁ\%hé:rotéqf&%%-%ﬁ C>glerol ods Jg%‘%&}%’fa%‘ﬁ%/{]%vg%%%{ a%hggiz g(rﬁg or

ex | e, shi,fting the turn-on start time according to the difference in
|i§(wt) Ehi gg‘?o%%%bu%@&?lﬁﬁéf F&@B«S‘&ﬂe\%-l ight emitting tnyrist.ors L, the
liciht emssion tine may be controlled to suppress the difference in |ight
eni ssi on anplft e t He F¢spBEFvangi ghtiRni% t PRGOFAYIPst'dr s G215 £th

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 ¢W. On
15 the other hand, the cathode terminals of the enabling Schottky
diodes SDel to SDel28 of the SLED-1 are connected to the
enabling signal 1line 761. The enabling signal line 761 is
connected to the terminal ¢El. In the same manner, the cathode
terminals of the enabling Schottky diodes SDel29 to SDebl2 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 chip C is configured in the same
manner as described in the first exemplary embodiment.
[0210]

25 Fig. 18 is a timing chart illustrating an operation of a
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In the first exenplary enbodinent to the fifth exenplary 20 enbodi net he
power potential Vga may beto a value that isdifferentfrom"L"ofthefirst

transm ssion signals 4%$1, thesecondtransm ssion. signal 2,
enabi gnai sEaandr Eb), or theenabling thesetting signals signals 0

(setting

signals Cb and 4ffe). {0214]

]

10

15

20

25

light emitting chip C according to a fifth exemplary
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 setting signal ¢Wa, the enabling signal ¢Eb is replaced by a
setting signal ¢Wb, the setting signal ¢Wll is replaced by an
enabling signal ¢Ell, and the setting signal ¢Wrl is replaced
by an enabling signal ¢Erl.

That 1is, in the fifth exemplary embodiment, the
functions of the enabling signal ¢E 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 case of using the enabling
Schottky diode SDe and the setting Schottky diode SDw, the
enabling signal ¢E and the setting signal ¢W may be replaced
by each other. Further, in Fig. 17, the enabling Schottky
diode SDe and the setting Schottky diode SDw are arranged in
symmetric positions with respect to the gate terminal Gt to
operate in the same manner. Accordingly, in the fifth
exemplary embodiment, description of the detailed operation
will be omitted.

[0211]

Even in the fifth exemplary embodiment, a maximum of two

light emitting thyristors L are simultaneously turned on for
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In the first exenplary enbodinent to the fifth exenplary enbodi nent, the
transm ssion thyristor T operates in two phases of the first transm ssion
signal 41 and the second transm ssion signal 2However, the transrH ssion
thvrisrn may operate through transm ssion of three-phase transm ssion
signal for every three transm ssion thyristors. In the sane manner, the
transm ssion thyristor T may operate through transm ssion of four or nore
phase transm ssion signal. in the first exenplary enbodinment to the fifth

10 exenml gy y ;§hadi a5y the G réﬂd;gdsc;“OSSi 98H8{78£’a' “xf%nv\g’lqu t *%%hse%ﬁ?@gh

transm ssi on si‘gnal are’di vi r eac roU

supplied in.common to the respective grou h w common to the

r especti8 P drdups %T?ﬂ%ﬁ?e%FV|d?ngr? IE Eg {%ﬁbglgﬁgﬁt 18Ad t he
second 15 transm ssion sigas2_for each. group urther, in the first
exenpl &y TdfbodiSmeht 3%F t ReTHilf ReeYEHY a?lﬂfrlé%o@inneﬁ?m?eslllﬁkﬁ?s 6pPT
coupling diodes D are used_ However, it is sufficient. if the

el ect rigacsadnighti rewht ehnpocenpi &l cH@W@@e@ﬁ, e madrimichathsi demeanses t he
20 potential change of the other termnal side. [0215] Purther, in
t hebf i 1IS§E Dexemplear ytverbodimentort ondhe fidhh exenplagytepbodtoenat] the
nunber of light emtting chips 0. that constitute the light emtting chip
group ik semullebeequsdl tiarcie onunteri toflilgrght. em tting chips C that
constitute the light emtting chip soHowever, they maydifferent m each

ot her. Furtheppiahthouoh the light emtting chips C that
constituteemttingset belong different |ight end groups resoective.ly they

may i ncl Sgﬁ. %Qgr%gézigg% }é@&v&hianéc&&ﬂ% hel ong,t ot heSamge @it ry
embodiment, 1in the first exemplary embodiment to the fifth
10 exemplary embodiment, the wording “simultaneous turn-on”
includes not only a state 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
15 respective 1light emitting thyristors 1L, the light emission
time may be controlled to suppress the difference in 1light
emission amount of the respective light emitting thyristors L.
[0213]
In the first exemplary embodiment to the fifth exemplary
20 embodiment, the power potential Vga may be set to a value that
is different from “L” of the first transmission signals ¢1,
the second transmission signal ¢2, the enabling signals ¢E
(enabling signals ¢Ea and ¢Eb), or the setting signals oW
(setting signals ¢Wo and ¢We)

25 [0214]
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Further, in the first exenplary enbodinent to the fifth exenpl a/N,

enbodi nent, it is described that the anode termnals of the thyrist (the
light emtting. thyristor L, the transm ssion thyristor T, the setting
thyristor S, the setting enabling thy tors TEl and TE2, and the turn-off
thyristors TRL and 2R2) are conmon on the substrate 80 (anode common).
However, even in the cathode common in which the cathode 15 termnals are
comon on the substrate 80, they may be used by changi ng the polarity of

the circuit Lbetﬁeorﬁgccg@g%%éﬂ]la%ytgﬁo@ it 8”?89' g‘chtgﬁe F?E?Q”

i nvention has been prOV|d |on an escr o
not |ntend to 20 au tive ar t.o I| t t.h |nVﬁntion tggthetor

t or - ms YISt ou N SRRy Tdd F ¢ati"ons and VEFEEUS Swi M bgsappeo t

hr Ae, I|ed in the art, The emedinme were ch-s-?.n and described in order to

best eXplass t Ré prihb fZBTStthe§ﬁébﬁmh§Séﬁn)ySJéﬁsékll ibed amdt Hérear sefend

under stand t he "4uventiol for various enbodi ments and with the various

nmodi f i dataroms. sssi car esisrialed)d o tHwevgaat,i culart useswbss eopl Ahedistodt T's

intended that. the scope of the invention be defined by the follow ng

cl ab ms mand  ¢hef b teqiihvalugnt st rfDescs$ pin opfoftRefer@meee Nomenaissandn[ 0217]
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.

Further, in the first exemplary embodiment to the fifth

10 exemplary embodiment, the first transmission signal ¢l and the
second transmission signal ¢2 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 ¢1 and the second

15 transmission signal ¢2 for each group.

Further, in the first exemplary embodiment to the fifth
exemplary embodiment, resistors or coupling diodes D are used.
However, 1t is sufficient if the electric unit is a unit in
which potential change of one terminal side causes the

20 potential change of the other terminal side.

[0215]

Further, in the first exemplary embodiment to the fifth
exemplary embodiment, the number of light emitting chips C

that constitute the 1light emitting chip group is set to be

25 equal to the number of light emitting chips C that constitute
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1: image form ng apparatus 10: image form ng process unit |l:.inmage formng
unit photoconductor drum 14.:: print head 30 inage output control unit 40:

i mge processing unit 62 circuit board 63: light source unit rod | ens array
bO emt: tina apaaratu 110: signal generatiuit 20120 (120a, 120b):

transm ssion signal generation unit 130 (130a, 130b): enabling signal
generation unit 140 (140a, 140b): tunoff signal generation unit 150 (1500,
150e, Ga, 150b): setting signal generation 25160: reference potenti al

SUppIyﬂﬂgtlight emitting chip set. However, they may be different
from each other. Further, although the light emitting chips C
that constitute the 1light emitting <chip set Dbelong to

different light emitting chip groups, respectively, they may

o

include the light emitting chips C that belong to the same
light emitting chip group.
[0216]
Further, in the first exemplary embodiment to the fifth
exemplary embodiment, it is described that the anode terminals
10 of the thyristors (the 1light emitting thyristor L, the
transmission thyristor T, the setting thyristor S, the setting
enabling thyristors TEl and TE2, and the turn-off thyristors
TR1 and TR2) are common on the substrate 80 (anode common).
However, even 1in 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 foregoing description of the exemplary embodiment of
the present invention has been provided for the purpose of
illustration and description. It is not intended to be

20 exhaustive or to limit the invention to the precise forms
disclosed. Obviously, many modifications and various will be
apparent to practitioners skilled in the art. The embodiments
were chosen and described in order to best explain the
principles of the invention and its practical application,

25  thereby enabling other skilled in the art to understand the
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170: power potential supply unit 100 (180a, 180b): turn-on signal
generation uni (sbhia,n signal )2 (OGa, 2b): second transm ssion signal 5tE
(Ea, Eb, $E1,enabling ignal ()Wl to O020, (j)Wel to G20, (011 to W20?
O r20, cbWa, 41)11b): setting signal (cRa, oRb): turn-off signal +1
((4)1la,turn-on signal C (Cal to Ca20, Chi to C20):ght emttih,4 c ip L:
light emtting t.-tor T:. transm ssion thyristor S setting. thyristor TEL,
TE2: setting enabling thyristor TEL, TR2: turn-off thyristor D: coupling

di ode inyention R&r GANGCH QRURSIRLMs SR Aok i vechokiky d
SDe: enabling Schottky di ode

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 their equivalents.

(v}

[Description of Reference Numerals and Signs]
[0217]
1: image forming apparatus
10: image forming process unit
10 11: image forming unit
12: photoconductor drum
14: print head
30: image output control unit
40: image processing unit
15 62: circuit board
63: light source unit
64: rod lens array
65: light emitting apparatus
110: signal generation circuit
20 120 (120a, 120b): transmission signal generation unit
130 (130a, 130b): enabling signal generation unit
140 (140a, 140b): turn-off signal generation unit
150 (1500, 150e, 150a, 150b): setting signal generation
unit

25 160: reference potential supply unit
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20power c-oten tial Vsub: reference potential WHAT IS CLAIMED IS 1. A
light emtting apparatus conprising: a plurality of light emtting
chips that each. have a plurality of light emtting devices and are divided
into a plurality of groups, the light emtting devices in each of the |ight
emtting chips being divided into a plurality of device groups;

first wire that transmts in commbn a transm ssion signal to the |ight
emtting chips in order to successively 10 set- . the light emtting

devices in e of the light em.tting.chips, ,as subjects of turn-on or

non-tn contrggg aPSUESNEONPEL aFng& H$ﬁ§ in common a first selection

signal to a glven chip %roup of the light emtting chips in order to select
S

the given chitfOgrldtfaas 1408upj érn-6p ?Hén?&rﬁgnf5aéﬁoéoﬁﬁﬂﬁl in a period
in which the Iight emthing devices in eachlight emtting chips are set as
t he subj ect s¢df (bhe, t ¢iln: onf orsnonamsconsioh Hasedl on the transm ssion
ot gnat: ¢2 (¢2a, ¢2b): second transmission signal
5 ¢E (¢Ea, ¢Eb, ¢E1l, ¢Er): enabling signal
oW (¢Wol to ¢Wo20, ¢Wel to ¢We20, (YW1l to ¢W120, ¢Wrl to
¢Wr20, ¢Wa, oWb): setting signal
¢R (¢Ra, ¢Rb): turn-off signal
¢1 ((¢la, ¢1b): turn-on signal
10 C (Cal to Ca20, Cbl to Cb20): light emitting chip
L: light emitting thyristor
T: transmission thyristor
S: setting thyristor
TE1l, TE2: setting enabling thyristor
15 TE1l, TR2: turn-off thyristor
D: coupling diode
Rx, Ry, Rz: connection resistor
SDw: setting Schottky diode
SDe: enabling Schottky diode

20 Vga: power potential

Vsub: reference potential
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athird wire that transmts 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
subj ect of the turn-on control in the period in which the light emtting
devices in each of the light emtting chips are set as the subjects of the
turn- on or non-turn-on control based on the transm ssion signal, 25 the
set of the device g. .ps including a first device grocp of the Iight
emtting devices in the light emtting chips belonging to one of the chip

gr oups and %Sseﬁ% nd;rdevigce group of the light emtting devices in the |ight

em tting chips onglng to the ot hers of the chi p ous; and a fourth
wre that tr nsnttgmi Eén ontrol 0 0 each, of the chip groups LA
order to control r9 5W§ 6PgtaPﬁPﬁ§ 8 Fﬂ@pFﬁathenlttlng deV|ces in

the period in mhlch t he |I%ht em tting devices in each of the
em tting chi fs RreF&kttas othel sUBF e S G heCP P R- dRT RBAD J‘raﬁ’eona
control based on the scion signal, The light emtting apcaratub according
to cl aPrmuralifier eph ddetht |gmteimtlgt idRy it ehdt merepl dralpeyg ofmiq a
emtting chipsc[uaas: 15a. pluralitytransm ssion devicessetting the
respecbilveailghity enfi t thhg dewviupes adshda heigubj ectistahgcaltwiale hasedeanht he
transm ssion signal; and a plurality of setting devices selecting
t he respectievel idighternt t {ihdigcEhpps bas nphelisubjeecti rafo tarp @na basgdosn t he
20 first selecrion signal,

device groups;

a 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-turn-on 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 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;

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 groups including a first device group of
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wherein each light emtting device of the plurality of light emtting
devices is provided to correspond to each setting device of the plurality
of setting devices, a. plurality 25 the Iight em conbinations of the
setting devaces and devices that correspond to the settina - devices are
provided to correspond to the respect t ansm csion devices of the plurality
of transm ssion Javices, and each of the device groups is

sel ect edconfigured for the transm ssion device fromthe plurality JL

conbi nati ons, .of .t he se.tcing devices proviged on.the res tive .
transm%gjsﬁ o‘;h {i cedl %t%% plurarfty of t %ﬁsn?%%}i‘%n 8185§§é§gan8hiﬂa l'i ght
emtti devi.ces that correspond. .to the settina devices. 103.The |ight
emtti %%lfﬁl&if’aﬁ UL deor ot nE)R?oCE‘FQi MEESei g eae S ¥F Ot hed P T §RE €RPEPI ng
clips further inciuUes an enabling device that is in parallel to the
setti n@fdevhee Fofhleachiéft ile deViees grisupshelsui ghipr ismtl théad cehppEsi ng;
an exposure unit that includes the light, emtting apparatus according to
cl ai m belamging to than agteircalo furtinte tchdte mrdowicdes anidght irradi ated fromt
Lposure unit onto the image carrier to forman electrostatic 20 | aten i mage
on & he i mageaccontit®ér wire that transmits 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-on control

10 based on the transmission signal.

2. The light emitting apparatus according to claim 1,
wherein each light emitting chip of the plurality of light
emitting chips includes:

15 a plurality of transmission devices setting the
respective light 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 selection signal,

wherein each light emitting device of the plurality of
light emitting devices 1is provided to correspond to each
setting device of the plurality of setting devices,

a plurality of combinations of the setting devices and

25 the 1light emitting devices that correspond to the setting
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5An inmage forman apparatus conprising: an imagecarrier; achargirg unit that
charges the inmage carrier; 25an exposure unit that includes the |ight

emtting koCOdiflQ 10 claiml, an optical unit that provides |ight
irradiated fromthe exposure unit onto the inage carrier; a
devel opi ng unit that develops the electrostatic latent. 5 image fornmed on
the image carrier; and a transfer unit that transfers an i mge

devel oped on the: inmage carrier onto a transfer body.

devices are ©provided to <correspond to the respective

transmission devices of the plurality of transmission devices,
and

each of the device groups is selected and configured for

5 the transmission device from the plurality of combinations of

the setting devices provided on the respective transmission

devices of the plurality of transmission devices and the light

emitting devices that correspond to the setting devices.

10 3. The light emitting apparatus according to claim 2,
wherein each of the light emitting chips further includes an
enabling device that is in parallel to the setting device for

each of the device groups.

15 4., A print head comprising:
an exposure unit that includes the 1light emitting

apparatus according to claim 1; and
an optical unit that provides light irradiated from the
exposure unit onto the image carrier to form an electrostatic

20 latent image on the image carrier.

o, An image forming apparatus comprising:
an image carrier;
a charging unit that charges the image carrier;

25 an exposure unit that i1ncludes the 1light emitting
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apparatus according to claim 1;

an optical unit that provides light irradiated from the
exposure unit onto the image carrier;

a developing unit that develops the 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.
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