SPECI FI CATION Title of the invention: LIGHT | RRADI ATI ON DEVI CE Techni cal
Field [0001] The present invention relates to a |ight irradiation device
that uses a plurality of LEDs and that is able to irradiate, for exanple,
linear light, and especially relates to a light irradiation device that is
preferably used for inspection of a work (a product); existence of a
defect, reading of a mark, and so on in a predeterm ned irradiation area.
Background Art [0002] As shown iSPHGFEGATIONerature 1, a light irradiation
device such as a linear light irradiation device includes: a |long LED

substrate. on ich a plu i : and a chassis for
housi ng TH ‘P_%geé@ffé’t“to&t Libﬁ'%ég@%mﬁlﬁgmi@radi ation device, the
nunmber of LEDs nopbunted on the LED substrate, the nunmber of series-connected

LEDs is #ggiditftigsigdependi ng on rel ati on between a power source voltage VE
and a forward voltage Vf of the LED. [0004] For exanple, in a case where
t he power source voltage VE is 24V, the forward yoli?%%éaﬁ Vi of ared LED is

appr oxi mE08y 2The/preseet inventinmastatento a Hght igmdiation that %95 fhe LED
substrat Ehi.r;;i?lit%vr(bva1 IEDa66d tHa® ik atlo€o freadistegfor axtmpbe, Uneasligitpamki mat el y 3. 3V
in a case of. i te LEQ. her t hi Ablﬁ% Wit he LED
subst r at Ssqeglagl'y rﬁ/lﬂ&%so@earq,lgl_{‘tﬂgrap }é?;\%grdggg/cglt?& 1‘3’%‘1’ f%f)f ansé&;%?gf%gaﬁbé% is

appr oxi maf ework (8 yrodusd; gristrace of atdﬁgeqt’rﬁeﬁ‘gg‘gd’ I?I'—fﬁ)%rknﬁ%%?‘éﬂné%at he LED
subst r at grddetetminddRRidjatidaveeer , since the number of the LEDs mounted on
the LED substrate varies as described above, a size of the LED substrate

varies; accordi ngl y it is required to prepare a dedicated LED substrate for
each typBagkgrowed Atb. | n addition, the chassis for housing the LED

substrate al so varies depending on the type of the LED, and accordingly
there i s g,0bh&ThbRAtn PaEH: TiEctabi€ 1] £ BRAFIrtARAOrSdViGPRh STt es.

light irradiation device includes: a long LED substrate on which a plurality of LEDs
are mounted; and a chassis for housing the LED substrate.

[0003] In the light irradiation device, the number of LEDs mounted on the LED
substrate, the number of series-connected LEDs is restricted depending on relation
between a power source voltage Vg and a forward voltage V¢ of the LED.

[0004] For example, in a case where the power source voltage Vg is 24V, the
forward voltage V¢ of a red LED is approximately 2.2V, and the number of the red
LEDs mounted on the LED substrate is 10. In addition, the forward voltage Vris
approximately 3.3V in a case of a white LED, the number of the white LEDs
mounted on the LED substrate is 6. Moreover, the forward voltage Vf of an
infrared LED is approximately 1.5V, the number of the infrared LEDs mounted on
the LED substrate is 15.

[0005] However, since the number of the LEDs mounted on the LED substrate
varies as described above, a size of the LED substrate varies; accordingly it is
required to prepare a dedicated LED substrate for each type of the LED. In
addition, the chassis for housing the LED substrate also varies depending on the
type of the LED, and accordingly there is a problem that requires the respectively
suitable substrates.
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Citation List Patent Literature [0006] Patent literature 1: JP2006-275790A
Summary of I nvention Technical Problem|[0007] Accordingly, the present
invention is provided to solve the above-nenti oned problens at once, and in
a light irradiation device using various types of LEDs, intends as a nain
problemto realize reduction of the nunber of parts and reduction of a
manuf acturing cost due to sharing of the parts by uniformng a size of a
LED substdved. Bavett lifathee Prie2De627609®) Specifically, a light irradiation
device according to the present invention includes: an LED substrate on
which a plurality of same LEDs are nounted; a chassis having a substrate
housi ng Spaweary ®f Inydioflg t he LED substrate, wherein the nunber of LEDs in
whi ch a di fference between a power source voltage and a sum of forward

vol t age i i connection of the LEDs is wthin an all owabl e range
i's enploggg&ggm?ﬁébﬁﬁhber of LED units, and the nunber of LEDs nounted on
the LED substrate is a common nultiple of the nunber of LED units

det er m ngobd7M eachomlinglpethdipkésneintventipeds providedgo sphedby abeve-hi s devi ce,
when e”plg?e%@i%ae@ CSUTERY alhdd. Bh& 0k Higheiruamiesn edvitERing vedogetypestofied i n
each of di er_enp tépes 0 L%Es t he nunbffr t]%f Olf%n{m Qf@ldgaﬁfé e LED
subst r at &EDn ipfendh3s M g0 %t%ﬁ?%lg?rs YHEAL Uh eg on the LED

subst r at eeductiohe fraospadhitvengicostedusio shprag o§the pamts byprifermias aizett es of
t he resp%qhm%%ugﬁguéubstrates on which the different types of LEDs are
mount ed can be the sane. Additionally, in a case of manufacturing the |ight
irradiation device using the different types of LEDs, the sanme chassis can
be used &luthas®i Brobtem housi ng the LED substrate. For this reason, in the
manuf acturing of the light irradiation device, parts such as the LED

substr at the chassis . : gggp @ Raddnd ihRAtIBE
reduced, ?gﬁ@ﬂa %ﬁ’ﬁﬁ’?@%ﬁ&’rq ﬁgﬁclg‘??%%%% el,éree ﬁce féo Ofdﬂ | n t:)r der not only
to uni forinvluies: andERsubsieate pm ek o Pl e1 BOLERS PRpMOYRERE gener al
ver sat i | idhsddy hiWink Wistbsteatt heusing padet for hopsiag ¢habED subatratehwheteihthe of
LEDs mount ed on .t g fofen InSASEwEOIIREL ValldokRig aOfunt bE
nunber ofn“E%ﬁrlﬁ)rg iltlt?%éﬁé}?%ﬂ_%e%%ﬁedgggﬁggi nﬁﬂ% v&i ff. &r ent iéxgaeg of é—.ﬁ%s

forward voltage in the series connection of the s 1s withinl an alloWable Tan

employed as the number of LED units, and the number of LEDs mounted on the

LED substrate is a common multiple of the number of LED units determined in each

of the different types of LEDs.

[0009] In this device, when employing a common multiple of the number of LED
units determined in each of different types of LEDs, the number of LEDs mounted
on the LED substrate can be the same as the number of LEDs mounted on the LED
substrate in the respective different types of LEDs, and thus the sizes of the
respective LED substrates on which the different types of LEDs are mounted can be
the same. Additionally, in a case of manufacturing the light irradiation device
using the different types of LEDs, the same chassis can be used as chassis for
housing the LED substrate. For this reason, in the manufacturing of the light
irradiation device, parts such as the LED substrate and the chassis can be shared, the
number of parts can be reduced, and a manufacturing cost can be reduced.

[0010] In order not only to uniform the size of the LED substrate but also to
improve the general versatility by minimizing the size, it is preferable that the
number of LEDs mounted on the LED substrate is the least common multiple of the
number of LED units determined in each of the different types of LEDs.

[0011] When the LED mounted on the LED substrate is a surface-mounted type
(chip type) LED, it is required to provide an optical lens in front of the LED. On
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[0011] Wien the LED nounted on the LED substrate is a surface-nounted type
(chip type) LED, it is required to provide an optical lens in front of the
LED. On this occasion, it is required to prepare a dedicated optical |ens
in accordance with the nunber of the LEDs nounted on the LED substrate.
According to the present invention, in a case where the surface-nounted
type LED is nounted on the LED substrate, when enploying the compn

nul ti pl etlof otdasiony ittie reqfiredED puepars afdedicated oniivbklens e pecsrdaneg Witlki ng t he

number 0{@%%&?%3@1&@95% h&EntbEDn SHOPEDAG DS EAE | AbcoREing &5 PRChrevent

different types of LEDs, a common optical.,)en : [
the of f etwebhoR B arssaers fpHr R R HLOPE AL BEutiRE b BPLRE N C Cous
Effects eibstratenttieoreniflogiak the comswmn melirdpol e muehy #fAd R gnithrihesent
L m/feg? Im Qﬂugmgggh%%gf%dgiamgsf}% Iﬂﬁﬁibr at@ JTaIRD@fbuhieddrchs L EMsubrateduced by

. e Cr
[Fig. 1]5fmgn ?P"jif§sp£°§<¥f’§gé%fte}’€tté’l’\‘7? §5}‘§psa£ FIE)@%EJHI ‘?&rtgcgplae?‘%g%‘ S 10013]
accor di ngnd aceondinghetheraffechobtieipsasent invention gpg be fyrthgrpropoyngeg. ¢ oss
section view according to an enbodi ment of the present invention [Fig. 3]

Fig. 3 |iﬁagtlagggusv]éggvctg%ff\nvlelggoﬁubstrate on which LEDs are nounted

[0012] As described above, according to the present invention, the number of
parts and a manufacturing cost can be reduced by uniforming a size of a LED
substrate.

Brief Description of Drawings

[0013] [Fig. 1] Fig. 1 is a perspective view of a light irradiation device according
to the present invention

[Fig. 2] Fig. 2 is a cross section view according to an embodiment of the
present invention

[Fig. 3] Fig. 3 is a plane view of a LED substrate on which LEDs are
mounted

[Fig. 4] Fig. 4 is a circuit diagram of a case where red LEDs are mounted

[Fig. 5] Fig. 5 is a circuit diagram of a case where white LEDs are
mounted

[Fig. 6] Fig. 6 is a circuit diagram of a case where infrared LEDs are
mounted

[Fig. 7] Fig. 7 is a cross section view of a light irradiation device
according to another modified embodiment

Description of Embodiments

[0014] Next, referring to drawings, one embodiment of a light irradiation device 1
according to the present invention will be explained. Meanwhile, Fig. 1 is 2
perspective view showing the light irradiation device 1 of the present embodiment,
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[Fig. 4 Fig. 4 is acircuit diagramof a case where red LEDs are mounted
[Fig. 5] Fig. 5is acircuit diagramof a case where white LEDs are nounted
[Fig. 6] Fig. 6 is a circuit diagramof a case where infrared LEDs are
mount ed [Fig. 7] Fig. 7 is a cross section view of a light

i rradi ati on device according to another nodified enbodi nent Description of
Enbodi ments [0014] Next, referring to draw ngs, one enbodinent of a |ight

i rradi at Fign 2deulmSkem@nvﬁm@f the lighe incadigtéen déviee hi Fign 3vik pipldss @Ryl ai ned.

Meanwhi | & ?@go Jutsftaf® PG SREA L KD 1 e MRS Fidlel sl kot diaghaat oo

device 10 | ment C f th
li ght i r?&@ﬁea‘t’h?fﬁ ﬂ&“e(ﬁ ]503& aye m?“PEeda%bg én]tg a\ﬁlg\}éto la%rﬁnLﬁsz us\é'ls'ta \rNa'? e t2 gn
whi ch LERhelthavéhiteolifDed] aFé mounteds and Fig- duiste cdicairdingiem of a6 where the

red LEDSBQ&%E1@%&%%Dﬁ9are5mb§m%d0' rcuit diagramof a case where the
white LEDs 21 are mounted, and Fig. 6 is a circuit diagramof a case where
the infrared LEDs 21 are nounted.

<Device configuration>

[0015] The light irradiation device 1 according to the present embodiment
irradiates linear light, for example, to a predetermined irradiation area of an
inspection object (a work), and is used for a product inspection system and the like
for automatically inspecting a surface concerning existence of a defect and the like
by imaging the predetermined irradiation area with an imaging device (not shown in
the drawings) and by importing the obtained image data with an image processing
device (not shown in the drawings).

[0016] Specifically, as shown in Figs. 1 and 2, the device includes: the LED
substrate 2; a chassis 3; a heat transferring member 4; and a pressing member 5.

[0017] As shown in Fig. 3, the LED substrate 2 is a long substrate on which a
plurality of the same LEDs 21 are mounted. Specifically, on the LED substrate 2,
the plurality of LEDs 21 are mounted by machinery on a surface of a long printed-
wiring substrate in one row or in plural rows in a short side direction (3 rows in the
drawing) so that the optical axes can be arranged in an approximately one direction
to be linear in the long side direction. To the LEDs 21, a voltage from a power
source not shown in the drawing is controlled to be supplied by the voltage control
circuit not shown in the drawing, and the LEDs are a surface-mounted type (a chip
type) where LED elements 212 are arranged on a center of a package 211 having a
thin rectangle plate shape for example. For example, the above-mentioned LEDs
21 are arranged so that the LED elements 212 can be arranged in line at a
predetermined interval in both of the long side direction and the short side direction.

[0018] As shown in Figs. 1 and 2, the chassis 3 has a housing concave portion
301 forming a substrate housing space for housing the LED substrate 2.
Specifically, the chassis 3 is long and metallic and has an approximately C-shaped
cross section perpendicular to a longitudinal direction (a stretching direction), and
thus the housing concave portion 301 is formed by right and left side walls 31 and
32 and a bottom wall 33. Meanwhile, the housing concave portion 301 according
to the present embodiment houses two LED substrates 2, continuing in the
longitudinal direction. In addition, the chassis 3 is integrally molded by the
extrusion or pultrusion, a plurality of grooves 3M stretching in the longitudinal
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<Devi ce configuration> [0015] The light irradiation device 1 according to
the present enbodinent irradiates linear light, for exanple, to a
predeterm ned irradiation area of an inspection object (a work), and is
used for a product inspection systemand the |ike for automatically

i nspecting a surface concerning existence of a defect and the |ike by
imagi ng the predetermned irradiation area with an inmagi ng devi ce (not
shown i nditdwiotrawiprgdiedod ciryumfigpendd sugfacheobibcaight dnd hefy sidgavallswilt h an

i mage pr ' b&&m( hiproBrubidas d6Addsiveed HlgbownaesNtfi cal Iy,
as shomﬁf‘ﬁﬁ%‘%&%gﬁﬁmz‘?ﬁ% ﬁg’ W.i n%gugeaz:t thg LED. s etrrétaiée 2; a
chassi s $rveahaheatradialing fins g tion. Ty §edt 'R ETI g er 5. [0017] As
shown i npreiviledhetwben thehowsipgtaoatevepdirsion 30drigd shpbEPsubstatahiagf a

bl ur al i s lrelsieaP BiiRerdtEPBy 2o AEO AMILRC 1BRhEigeB) v, on the LED
substrate 2, the pfurality of LEDs 21 are nounted by machinery on a surface
of a long printed-wiring substrate in one row or in plural rows in a short
si de di r @@X1Pbn Tl heatdransferties thembiend)is sstriprghanaddlay platedaviiges can be

arr anged#ﬁoi‘ﬂnﬁ@l@&ﬁé 4R YilthonReordiliphayisanallep width|thmetiat bfitheneEDong si de

direction., To the LEDs 21 vol t. : in the
dr awi ng TPSEBH ﬁcﬁ“hég%‘?rg‘éﬁleoafsrﬁ%ﬁ#?g%‘{%ég Ehezdegeg‘ﬂ?%ﬁa g%c%? E}S?)ilg itg ;%Iﬁg\l%lt not
shown i ninshiationanpprsty sueh askdlicomps And vehes the 4 ED Fehstale? i peseds 815 p type)
Wﬂ_ere LEﬁ%zﬁ'tﬁiﬂEfé{;ﬁn@ﬁ%nﬁde@ 44 defgAdan denceypeans mfchaspackatpnce1l havi ngda
thin rectan at e 1 one
LEDs o1 e Sy o e PTR BeE, EXOBAMY cbScB WURERE hOTEL
at a prethverseruniage phiher LED substiyie? t9plana rols g 1851gasing A et SINIRRECT he
short si ggidéigckdanhe LEDO1Blo e txitwmmwiall 33 gfthe Thassts 2, the chassis 3 has
a housi ng concave portion 301 formng a substrate housing space for housing
the LED substrate 2. Specifically, the chassis 3 is | d netall.i.c and
has an apyE&i nﬁﬁéh?wﬁl%ﬁ%@d%é"r%‘ﬁ“‘é%@?qnﬂ) r&zl?aﬁ@rﬁiuﬁaaﬁgroﬁ%lsapfiﬂgé&ﬁtudi nal
di r ect i ogadtacetdspondinpgo dackeat thorpjyratitydof hEDs2eandprsissrs clomeaids pist ti on
S01 1S QLD RY hd BBD Sbdirbld to¥ 88 aWldotn SIfRRG{IRe BOGidg bokda0m vl | 33,

Meanwhi | t'he housi ng, concave_ portiagn 301 according t.0 t [

enbodi neRETHRAAYSO %%hﬁﬁl%gbs}\’fe&f‘gbﬂﬁ’, mc%‘ﬁPf?fﬁpﬂanﬁ%&lpﬁgaﬁggsﬁ%%%%naI

di r ect i omentberaddir¢ povidediey béiag sostigudusly arrenged|ingerey #eeh 9y t he extrusion
or pul trysiehond tBkY AlshéhiRf LN Ra¥&Eatd M (séfeeicChigng).i n the | ongitudinal
direction are provided on circunference surfaces of the right and left side
wal | s 31 and 32 and of a bottomwall 33, and protrusions fornmed hetween the
grooves B002idr v8pesificaltipdbe peagbiagimembeny pr expmple; hasan anpreximalgly H-

transf er . BednEeReectioh pefeAlicdRe tb eiewapithdinahdivaitiog, imhedesea past i on 301

d the LED substrate 2.. bst r at
3 o t he RPABEPRNES ﬁ@@ﬁ?ﬁ% RAT 561 95 RileaDGIER Hafigo Bl sodnadad BUbs 120
flat pl afernedathptappdos thetleng Stclgeof ey BT A28, ket {S smal 1l er width
than t haipeffentifi@ldrED tiedleat faineing pattnd Wherd drenmdssifig meetrher &lis havsedgn

ot o Detondi I Bk | . ; : - |
P, wheind fitiheafaee bbfild s Rithe ﬁ%ﬁ, i §%@ﬁ%§§“§r§§%’?§§??Q“n"""‘ﬁ“’S'nb'e(ﬁOZ s
def or med right aadiefhsidp yalls 3d g %Oéﬁﬁe ¥Whrce Ay @ ﬁuﬁtlaf‘g9]g$se si de
of the LEbwveted safe32]aifdhé flentd part GRtcantastsito the bongfsadecnd p@W@ﬂéefsur face
of the LER. pHbSIIdhGicD (Pedthigii 1b firfibe bR GAS BPortnke Bo LEDAUCH ON

rom t he 0t

ef ficienc e bottom wal | 313 of the chassi. Sdf?"th 0020]
As shown the)LED substratere 1S MARRE e AP OR HRAE YR APTERYS 3?5111%%0 parts 501
each cor nesgpsiddiend part 204aif thé LRk syhistrate 2.tapddghe LED: sybsiratmd ippregented a

long- si dg, £q, n? if Utle H{niittleinlaﬁmrééthﬁir ak &diBiohaNrid atRe iR alowace of

t he housi ng conta rtion 301 of.the chassis 3. il i e present
ebod moifed SiFcprSLBF 1 Tesarel S el o0 Pl by B arErg! SCAEE, D
ar r anged LiED sebstase 3 pthadlange portr Psisanavided sh shat apprezimeiely gblighbst rate 2
(refer tQu5i@d fom HOORD) 29RakIphkcAIrbigh hedeiy g&s50Q nenber 5, for exanpl e,
has an approxi mately H shaped cross section perpendicular to the

| ongi tudinal direction, includes: a lens formng part 51 in which a |lens
part 501 [0822]or Miden, anshoavt inghpartighytentargedyxiew of ¥igy delleretssish ends on the
} ong si deinéﬁlbéﬂ”'vgid ﬁﬁﬁi foohBichgssias by alfixing nidvhtmism @archedidg caifiest stfatehe | ens
ormng part., Wen t r 2 [ ncave
por 1 on Tt {iipiddf 8 5 B B GHRUEFD dhd. e BRASAE ilphllSs R Biabecke S

l eft side walls 31 and 32 of the chassiis 3. And, alnost all surface of a

| oner end surface 521 of the fl ange pa|5t 52 contacts to the | ong side end
part 201 of the LED substrate 2, specifically, to a surface outer and upper
than the LED 21 in the LED substrate 2. In this manner, an approxi mately
even force is applied to the long side end part 201 of the LED substrate 2,
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the bottom surface side of the housing concave portion 301; and a second
surface 62 that is provided to the other one of the chassis 3 and the
pressing nenber 5 and that faces an opening side of the housing concave
portion 301 contacting to the first surface 61. [0023] Additionally, in a
state where the first surface 61 and second surface 62 of the fixing
mechani sm 6 are abutted, provided is a positioning nechanismfor

pOSi t i ONihRGoGBHE sidfacexate ¢fftht heugihgcahédve poitide 81 ;pmdt assewond gwdageddect i ve
optical axes of th ' ShpeidhebR)s ddithing a
convex p ls(pESYIdgﬁé%ﬁélr?\thﬁgnéd)(fr{%%'én ags}?%\%?gzhg;fr c?g n%. of ttggﬁ fD substrate
2 and t hfaces e eperingsidse the ﬁ%usén%ﬁ PREHY ??fg?c 18 ©9%8%"%8d to the

ot her ongir@icetdie LED substrate 2 and the pressing nenber 5 and that is
fitted to the convex part. By the positioning nmechanism the LEDs 21 and

the lens parts 501 are_paositioned towar he . on i I i toward
t he shorEOpoé’rf’]je pfdisiops .m[aoﬁﬁtﬁ]wq‘leﬁ?]g}ae gﬁ% SHEf _?e@l_ %l?dj%?ghﬂgﬁ}?d%%gﬁnt ed on
the LED gietfatingteechamismos areraputteds provistedde atosiisaingmgehandsm fer | east commmon
tmrJ]| t:_Fé::)gp i‘ﬁ& g%\%ﬁ% ra)&g_ollffﬁg }blﬂ%-élfi:y@@U@{s][fia@i%cﬂilmrﬁaekpe{d'tiiré epticdl alxw)el of .
e ; nwhi iffere e - . on e
LED wher ef theplyraiigngt FEDS 21 Sé’nzlsr}f’dm}t;[gc@? E%g'}t@?%glél sv%lj??_]frg@éﬁgﬁ%‘gﬂtl%l soyt he
LEDs whefie drawing)rivavided ta hee pEthed BlRsnbairase dvanddhe presting MeBRIRA1 i s
di ff er ento,Q4eB poftidd@aravibeiiel o aie dthghbnd of the LED adbstatel2iagdtthe sane. In

CONE T 8d bl et hat - h the ndisk; tt f
B 51 ersingactiBis ard gl & nhOf PRB A ﬁ%‘%’hgg”ftg‘?pgﬂfgﬁﬁgﬂi no the
nunber ofmechenibEDthesiER®Ddhwad thnlens @artep0L @szpesitignast towag ﬁ'@rcrl'f’flgé nly in a

case of gpetEsl hd@Bwde i sHo iy diketidiDs 21. [ 0025] Here, “the nunber of
LED uni ts" nmeans the nunber of the LEDs 21 in which a difference (VE - W X

N) between the power source voltage VE and the sym X of, the forward
vol t ages[0624]n Thes,she nambenpphbetitdis &t nl%’é‘tff_éﬁ%ﬂ‘flél%‘/é W%ﬂtﬁaan al | owabl e
range, tRQadoriifng toltBe progbey ersbodiinent Elhe Mdast coromonanwléiptecel the neaybieeef wi t h
respect g%tﬂ g%&g%hﬁ%ﬁﬁﬁ%awhff&g@t\@e Loareledhe: f omandhyie] ddgget in

0 or war

h f_each of th d LEDs
21 I’ adesiagine LER T igabilsrol Aoty e ganers ERGIeRneliif BATIAEE

dependi ngrradiatedae dififérennbuthescethe IRRS wherd the aginher 6f the LBDcdemeds  eal i zed
by one of or. i t & frah & walelegih ofdsght @ baounting the
LEDs 21 358{%%1 E‘Lg{e?uagfs(%(%%%lel %‘%11ffﬁgng(l;!§%a eth‘“‘iﬁh? %cﬁ E@qlrgflt dple of the
nunber ofirradiptedis e 3pme, nn%ﬁ”?aﬁe’elgésn ﬁragﬁee 8) _é)ren?éég‘ipe% of LEDs 21
(nore spekiféienatypes of LEQSA It have tho smnaishepe tInaddeion, adeshon 1%l tipl e of
the numbeg,of i iED Hahbsbees eIk 2 Nnfaskeddn theel BIDfshbstene 2tiy piisciote LEDs
21) and on_ a, con itlfon Eolmax' mée hpyeoptlgggr 10f LED units in each of the
di f f er entondy Hbd cgFe q_é‘lﬂgr?i.lng{[hﬁ RGP BXanmpl e, in a case where the |ight
irradiation device 1 is incorporated in a FA (Industrial Automatic

| nstr umenbasit Naferk ithé BuAbERASEL BDAI!S! acape whe nt;;énhelcd the |Iﬂ:‘g{@;eet2lh 1\@@ jn.s 2
irect cdrre C i g
i rradiat iwcﬁé\}ﬁ&&mﬁ (?ﬁéﬁgﬂ%% ﬁﬁ]@d\g\ﬂﬁ&ej LCE%I%QI?BQ ;tl qse%}lnf rared

LED 21 wi(M:*¥) efkibiedoreard voltages V¢ in the series connection of the
within an allowable range, that is, the number of the LEDs 21 to be connected in

series with respect to the power source voltage Ve.

[0026] The forward voltage V¢in the present embodiment is a forward voltage of
each of the packaged LEDs 21. In addition, “the predetermined allowable range”
is determined depending on a condition where a desired irradiation area can be
realized by one of or a plurality of the LED substrate 21 in a case of mounting the
LEDs 21 on the LED substrate 21 in accordance with a common multiple of the
number of LED units determined in each of the different types of LEDs 21 (more
specifically, a condition to minimize the least common multiple of the number of
LED units determined in each of the different types of LEDs 21) and on a condition
to maximize the number of LED units in each of the different types of LEDs 21.
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[0028] The forward voltage Vf of the red LED 21 is approximtely 2.2V, and
the nunber of the red LEDs 21 able to be connected in series wth respect
to the power source voltage VE is 10. That is, the nunber of LED units of
the red LED 21 is 10. [0029] In addition, the forward voltage Vf of the
white LED 21 is approximately 3.3V, and the nunber of the white LEDs 21
able to be connected in series with respect to the power source voltage VE
is 6. That is, the nunber of LED units of the white LED 21 is 6. Meanwhile,
the nurrbﬁi%g t}tJ reér,%in{ ngca%gf vﬂ‘f%@t %é}ﬁ' 1ﬁ9(ﬁ'a€i€1t1 ﬁnge lﬁg'iﬂcﬁﬁ'pdmtédbe 7,

however val ue for %the Ieast

common nift & FP @nd&ﬁt@%\l’f@@}@ﬁ Igpirement @Phlcsr Bh& A5 W‘?rﬁ ﬂi“h%mﬁ nbel f LED
units of V@nigervg ypediredt dunrent BPR4Y 1 cie0shamfacutiog thiehdygasiafdhel vol t age
vt of thg E%Srfaglieﬁ LcFtege% i $ShERRNoXH Mt aleywhitS YEDRPT, dndahsiiteaed OfED he
infrared E éjo bé connected in series with respect to the power
source vaﬂt“élgée\ﬁé 35”“1 That is, the nunber of LED units of the infrared
LED 21 is 15. [0031] Then, 30 that is the | east commn mul tiple of: the

nunber o 0 u@h& ? r@l Q@ltﬁ l—gpch%]r@:&@ED bhes E’pb’fbﬁfmﬁélylfﬂfumd theof the

white LE LED 15) i
el gyednagl At ﬂwsé 39 Dy gaRpeitd fr frieh o B %9‘{‘?%’%1‘5’5&&‘%’ Che 'S
respecti \seumelvohage ]V@@SBQQ) Adhat lﬁoﬂﬂﬁe@mbﬁli Oﬁéﬂ%ﬂnﬁﬁ Ofﬂ’@fﬁ‘é £iiel9EDs 21

on a circuit, the LEDs 21 of the number corresponding to the nunber of LED

units ar i£S n h EDs are
connect ez &%ﬂ %Pﬁﬁg 1og,0t sze ar@ Otlthggvgé)?{}pezvgﬁ’{%%%r?u?tﬂ I h el#’

shown i n38%. and the mutriver efithe white REDsed altptobe coppec pgeBFS PVH red LEDs
is for rfe(ileslf;\éc%rme bw@g sdnﬂcé ebitege Vens 6.d ThiDs, the, nuarttr tofid B ouitsofir e

fg'?g?m eﬂlgﬁ .hﬁar EJ ups ‘%anw?lzl midr Jf'ife ’{Pv‘ﬁﬁe'{,%s ’Zﬂaﬁl@% e 30 [ n

are _connecte

addi ti on coase@%xmseirws miay, b7 IFQW?‘W@ gawmber g, etmlflsg E‘E%’ 3y aﬁ{eff@ gr oup of
the whi t gnikfERitsthHedesst dobiyn@omakitfle ivg comsideniies of i xelatipnship B the, and t he

groups are Onn?w?;h@s[gﬂ;t%}iﬁJge§8f{MEp§|91nunber of the white LEDs 21

can be 30K efo rou of white LEDs are connected to be

five rovvs) I\/breover as shown in Fig. 6, in the case of the infrared LED
21, the g OfMdn’r&evemiheafoeﬂatdifﬁtages\ffqurthemfba}ed et ineparaxiseatelys

fifteen 'ﬁHg)?&?ﬁt U;B?n mnm@e&mmlame £OPOB6HRItddTnRafiad With so that

t he nunber rared LE qt.al t gr oups
of inf rarféweEE@st SPROWES SAREE &G tf‘%e \}\B 3&3; S’E ISGAE’?&I&]%[;H%%%& mode

of the LEli)suﬁiamdUE}ib2LEDlSubstrate 2 is the same in the LED substrates 2
of the respective colors, as described above, and as shown in Fig. 3, the

LEDs 21 ar rr ed, | . urallt

dosori bed0Gbble Wi Aafhef i Iopst B RURIPIL g 3Re hBHbot Br LED unils G

appr oxi nethekrgd bED 20 (1401 themumpesof ILET2 ypits af theewhigh FE gﬁ%ﬂe@ir ?%Q:Eheon

<Ef]1:_ect ofuniiis quLmﬂhltgeB’pﬂfbxﬁﬁﬂfe\d LED%E](llsmli hﬁpluygmas thermd?b&nq:t‘n de;/ihce 1
conf i gur & s._nmanner, a i ment, since the
nurrbegrJ of d@%ﬁ)gtl OW?FE?%@G ]ﬁﬁﬁ bnﬂﬁggaggﬁlg e%ﬁg&lvse co&gl gured to be the
sanme by enpl oying the | east common nultiple of the nunber of LED units of
the diff e[roﬁm] t YRES cOfindciba r2dkhed ef thehespddiwe Y252 bbn bEDsul] therleEDs

di fferent21t 3 an_eé%grrﬁngeond RhE Y rﬂ'b'épogﬂﬁﬁ St EreZofRectéd ﬁhsérﬁ@

di fferent unte can

In a t in a
case of a@Q#HSer series-copprcted LEHS 89 ﬁ‘bm’d’@(ﬁ c‘B pfnﬁlsﬁl %: ﬂ%{’ q‘ef er ent
types of leERodimon hilisler dhasisi as ShavanitbEigideih thercabpobiheged bED ED

substr at eth% ﬁ-@fsﬁ OF 4langh Y snl]_:::fg f:@ﬁﬁéé'hh@gn @Eméﬁ%n @ DEDSsY 1a@ihdlt I ng

device 1 as t

shared, tthe &ﬁ%ﬂ?é’fre&f-" ?‘%md?%a é%fc@a ugﬂ)&r E@ n%ﬁs[’f %lr ?%ﬁbcgst can

be r educe}i) in total (that is, the groups of red LEDS are connected to be three rows)
addition, as shown in Fig. 5, in the case of the white LED 21, the group of the white
LEDs is formed by connecting in series six white LEDs 21, and the groups are
connected in parallel so that the number of the white LEDs 21 can be 30 in total
(that is, the groups of white LEDs are connected to be five rows). Moreover, as
shown in Fig. 6, in the case of the infrared LED 21, the group of the infrared LEDs
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[0035] In addition, since not only the size of the LED substrates 2 are the
sane but also the nunbers of LEDs are the sane, positions of the LEDs 21 on
the LED substrates 2 can be the sanme in the LEDs 21 of the respective
colors; even in a case of providing a |l ens nenber (the pressing nenber 5 in
the present enbodinent) in front of the LED 21, the sane | ens nenber (the
pressing nenber 5) can be used regardl ess of the types of LEDs 21; general
versat i | i forfd Byecolh¥eting ineseries fifreentiefraret HEDs 2 sndghegndgs 289 ; t he

nunber of par r : {UET nli6tal educed.
[oo36] e RS Rl R RE e o R oF "LED i t 5
of the di(thebisefte SWBE%O%me_aEBgLEPS@GQH‘E}F"&Vé‘IdOfQﬁ't“f%‘é’Wnber of LEDs 21
nmounted on the LED substrate 2, the size of the LED substrates 2 can be

m ni ni ze d the | ' MRIISED islibstyate S§ HRysafidi fi ed
enbodi rreﬂ?%iﬂ 0 i Sﬁ%ﬁ.{ﬁ‘\g‘ig?’ﬁ?@%@g%@% ent.ion is n tdli 'tvglg to the
above- me Ak tisheEDgubgHE 2 pd the rquecftﬁvg ‘i’og Poti e(f‘cgkfﬁ‘?gﬁ%‘ﬁ’ %ﬁsés %Oe same
nuner al s iwiFig. 3HehgLEDs Aterbersngat ines plomalityipfirows (et indger 3 d

enbodi e EQ) Rt 3P bticdl RRePEASHE AFaEddaanappesamatelg ohe t he
enbodi rre@%s?r%%qﬁ%bv Fi“t: ns parts 501; however, as shown in

. .pl f.. |
Fig. 7, idﬁre&u@éé‘égaﬁtﬁéﬁﬁgéﬁﬁﬁ %ﬁg%ﬁﬁfoéld on the LED substrate 2 is a

bul | et shape, the pressing nenber 5 nay have though hol es 502 provided

correspor@ﬂg&tb@tmsé}{t cdddphestal ity of LEDs 21. In this manner, a
nmol di ng part 213 of the bullet-shaped LED 21 has a structure able to be

inserted into the through hole 502, and light irradiated from.the | di ng
part 213 [68]be Inithelghtymadiatignadeatret beenfigused ¥) dds MeRNeTAFEAraIng {9, l1ec 556 of
the surf 4aesdiP URbBHintoMREsibE R hunithe of LEDs 2T maditidesh fhied B kebstrate 2

surface-nount ed type, LED 21 is L o Adh 8t SRt SleldPehORESbhae
[0039] I’ 88’?1&%‘?'?8%?0 Pﬁgh? ’isaé%%g??r ?Hﬁg{lgﬁé 1%g%/tic(r(:) 1 accor%lieflg h% 2%1he
enbodi meraf L unie ofithe differontiyess ¢il1es £beven PR HPRROf FEIE %8 t he
LED 21 orgjerarenptthe 8lzeh of ties rebpectivel|IRID isulgstoads)? an prhdctetherdiffioennt iigpesl engt h
to make toqeLE\st\;/ 51 QPO uhfANRH1R%hY Same.  In addition, in a case of manufactu_ring

the light irradiating device 1 using the different types of LEDs 21, the same chassis

3 can be used for housing the LED substrate 2.  Accordingly, in the manufacturing

of the light irradiating device 1, parts such as the LED substrate 2 and the chassis 3

can be shared, the number of parts can be reduced, and the manufacturing cost can

be reduced.

[0035] In addition, since not only the size of the LED substrates 2 are the same
but also the numbers of LEDs are the same, positions of the LEDs 21 on the LED
substrates 2 can be the same in the LEDs 21 of the respective colors; even in a case
of providing a lens member (the pressing member 5 in the present embodiment) in
front of the LED 21, the same lens member (the pressing member 5) can be used
regardless of the types of LEDs 21; general versatility can be given the lens member
(the pressing member 5); the number of parts can be reduced; and the manufacturing
cost can be reduced.

[0036] Moreover, since the least common multiple of the number of LED units of
the different types of LEDs 21 is employed for the number of LEDs 21 mounted on
the LED substrate 2, the size of the LED substrates 2 can be minimized, and thereby
improving the general versatility.

<Qther modified embodiments>

[0037] Meanwhile, the present invention is not limited to the above-mentioned
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[ 0040] Moreover, a length of the light irradiation device may be changed by
correspondi ng the LED substrate to the pressing nmenber and by changing the
nunber of the LED substrate and pressing nmenber to be connected in series.
[0041] Furthernore, when a plurality of pressing nenbers having | ens parts
of different curvature factor are prepared and the pressing nenber fixed on
the chassis i s changed, the curvature factor of the |ens part can be
changed, eabgdiment] | glhihei follatiing PoplaaEiansethespmegameralsVidhas B9 sui ted to

various pibniEesogéspohdingas uhasbaveedesctibod 2inbbdinsetdi tion, in the
enbodi nent, the nunber of LEDs is the | east common nul ti pI e; however, other

comon nul t i may be enpl oyed, ] Eurth addj ti onal | t he Ilght
i rradi at i[WﬁevF@’ée’éﬁé%ﬂP ﬁ@’rf’%lf’c%e@i?ﬁbalaﬁ%ﬂﬁl%@ ﬁeﬁ‘ﬁ’ﬁfigﬁ?rﬁat ely
rect anguhxaﬂud}ﬁrthb bhire]pﬂypﬁ"deﬁmpqms S0ld HolseveE;@s showh maF@ IYasn a chsngheieape;
however, PAPESuALE orﬁ%e E’D biskidafe 3 RS BultbaiGse, tﬁ@'i)r&%ﬁi hémbli! @ case
wher e the |rra ﬁ g evi c (lgas an aﬁg}gg clrey shape, the
LED substSr%K?)é ?’?ﬁ“y Augl halep 20¢ppyiged corgipgn ac Béﬁlﬁ ’é&&ftlon t he
above- el ehithil memieramthadipgrarto 1 2o0f l&blbuﬂbt—ﬂhnmeﬂll@ 8irtheslianent may
be conbi e&ﬁctﬁwaﬁw% 'ble Ynsefted mtb thé uﬁ%ﬁgﬁ 85k m 28Y 1 haingdh@e@ E‘ﬁﬁ@ﬂ{e
|nvent|on|§not dl;@:é ‘e ‘gﬁ%{lﬁf’ vari.o modi f i ed
within t Feldiog PR DRAET yo‘r‘nTa lar A A Sl&%pl & ebveflllP;‘}lﬁT éﬁ?ﬁ@?
enpl oyi nghe qumeslseimted txeenit BB 1, theelighteradfatedirompthe sutfeeq-aroantedn be
uni for ”e@)ﬁ)ealDE’Dtﬂecdﬁ%@tﬁ[‘echfy Padtde@ifthertdiaauf act uri ng cost can be
reduced ef erence Signs List [0046] 1Light irradiation device 21LED

[0039] In addition, the light irradiation device 1 according to the embodiment

may include a diffuser plate for diffusing the light from the LED 21 or an optical

filter for selecting only a predetermined wavelength to make the wavelength

transmissive.

[0040] Moreover, a length of the light irradiation device may be changed by
corresponding the LED substrate to the pressing member and by changing the
number of the LED substrate and pressing member to be connected in series.

[0041] Furthermore, when a plurality of pressing members having lens parts of
different curvature factor are prepared and the pressing member fixed on the chassis
is changed, the curvature factor of the lens part can be changed, and the light
irradiation device having directionality suited to various purposes can be
manufactured.

[0042] 1In addition, in the embodiment, the number of LEDs is the least common
multiple; however, other common multiple may be employed.

[0043] Further additionally, the light irradiation device according to the
embodiment has an approximately rectangular parallelepiped shape and the LED
substrate has a long shape; however, the shapes are not limited to these shapes.
For example, in a case where the light irradiation device has an approximately
circular shape, the LED substrate may have a partially-circular shape.

[0044] In addition, the above-mentioned embodiment and a part of or all of
modified embodiment may be combined arbitrarily, and it is needless to say that the
present invention is not limited to the embodiment and may be variously modified
within the scope of the invention.



2LED substrate 301 Housing concave portion (Substrate housing space)
3Chassi s VEPower source voltage VfForward voltage CLAIMS: 1. A |ight
irradi ation device conprising: an LED substrate on which a plurality of
same LEDs are nounted; a chassis having a substrate housing space for
housi ng the LED substrate,

Industrial Applicability

[0045] By emploﬁng the present invention, the size of the LED substrate can be
uniformed, and the number of parts and the manufacturing cost can be reduced.

Reference Signs List

[0046] 1 Light irradiation device
21 LED
2 LED substrate
301 Housing concave portion (Substrate housing space)
3 Chassis
VE Power source voltage
Vi Forward voltage
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wherein the nunber of LEDs in which a difference between a power
source voltage and a sumof forward voltage in the series connection of the
LEDs is within an all owable range is enployed as the nunber of LED units,
and t he nunber of LEDs nmounted on the LED substrate is a conmon

mul tiple of the nunber of LED units determned in each of the different
types of LEDs. 2. The light irradiation device according to claimal,

wher ei n CLAIMS:t he nunber of LEDs nounted on the LED substrate is the |east
common mnultiple of the nunber of LED units determ ned in each of the

1 wher el { he Adish S7atiadon dR0on sOPENTRD e Lep, o oo cccording oA

an LED substrate on which a plurality of same LEDs are mounted;
a chassis having a substrate housing space for housing the LED substrate,

wherein
the number of LEDs in which a difference between a power source voltage

and a sum of forward voltage in the series connection of the LEDs is within an

allowable range is employed as the number of LED units, and
the number of LEDs mounted on the LED substrate is a common multiple

of the number of LED units determined in each of the different types of LEDs.

2. The light irradiation device according to claim 1, wherein

the number of LEDs mounted on the LED substrate is the least common
multiple of the number of LED units determined in each of the different types of
LEDs.

3. The light irradiation device according to claim 1, wherein
the LED is a surface-mounted type LED.
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