2 3 APR 2004 - 1 - LIGHT CONTROL TYPE LED LI GHTI NG EQUI PMENT BACKGROUND OF

THE INVENTION Field of the Invention 5 The present invention rel ates
generally to a lighting equipnent to be used in a home, an of fzih:fng gpshop
or the like. Mre particularly, the invention relates to alig control
type LED lighting equi pmrent driving LEDs-with receiving power from an
alternating current power source for serving as a |light 10 source.
Description of the Related Art _Since high-intensi t'¥ bl ue LEDs have been put
into practice, bl &&GEBs CONIROEDTERE Jvlon LISRT NG aﬁgpé[é’é‘f’gﬁ&y nount ed
for formng a general |ighting equipnent simlarly to a 15 fl uorescent

| anmp, a filanment lanp and so forth. A lighting equipnent enploying LED
aggregate lanps is particularly advantageous in conparison with existing

fluorescent lanp, filanment | EREURE &P +ief PivERPEoNi fe tine and | ow
power consunption. One of the advantages of the LED |lanp is capability 20

of freely varying,color.of a light emtted therefrom Nanely, by formng
the |l anp by ?‘g‘aa?%ngthfﬂVS?gf‘ﬁ?ee primary colors and constructing a
circuit for independently varying |uni nance, of res ve LED gLou S. of

| ect |
three pri@ary col orEhePEefent ( Hheention neelatft e hrlidrFRa@ i hi e pe

range. 25 In the lighting equiprment with the LED aggregate |lanp, 2 3 Avi
2004 equipment to be used in a home, an office, a shop or the like.

More particularly, the invention relates to a light contrel
type LED lighting equipment driving LEDs with receiving power
from an alternating current power source for serving as a light
10 source.
Description of the Related Art
Since high-intensity blue LEDs have been put into practice,
blue LEDs, red LEDs and green LEDs are aggregatedly mounted
for forming a general lighting equipment similarly to a
15 fluorescent lamp, a filament lamp and so forth. A lighting
equipment employing LED aggregate lamps 1s particularly
advantageous in comparison with existing fluorescent lamp,
filament lamp and so forth for long life time and low power
consumption. Oneof the advantagesof theLED lamp is capability
20 of freely varying color of a light emitted therefrom. Namely,
by forming the lamp by aggregating LEDs of three primary colors
and constructing a circuit for independently varying luminance
of respective LED groups of three primary colors, a color tone
‘of the light can be varied in a wide range.

25 In the lighting equipment with the LED aggregate lamp,




-2 a blue color adjusting knob variably adjusting | um nance of the blue
LEDs, a red color adjusting knob variably adjusting |um nance of the red
LEDs and a green col or adjusting knob variably adjusting |um naﬂge of,. 1t he
green LEDs are provided. In this 5 case, by variably operating t Q

adj usting knobs, the color tone of the 4ight can be varied arbltrarlly.
Usability of the light adjusting type |lighting equipnment is now

consi der ed. Con5| dera on i ven for the ¢ where the ht ad ust' ng
type |ighting® oth oF & ‘i%‘g'ﬁt%r}ﬁ P s‘(ﬂ)réjr%ér)keqé}r%srtlrrf%hj[‘%r\man Of
goods/articles in the store. An owner or manager of the shog atte
to pronote withe fghtsd-ERS, Buyes cohercadiBAtinBykaRP| YL+ U

color given by the light fromthe equipnent to a human. Therefore, for

exanpl e, appriopnimaecé bghtheamyd Hed e apHaygce e chowiakdj usttiol koot biab by
respective goods/articles, such as by lighting a neet wth reddi sh white

color, by Ii &Mjamtﬁnegemmbé@cwdﬂ tHaligheeniifbe @eleoproviidesver Inithis
difficult to obtain desired delicate color tone by conbination of three

primry cgl or §gc%a§%f &;1?%}1% BerWhihg R Ohree d #s3t nthikh8b S PhdVe c AWl SO

forth, with three g knobs. The reason i's that” patterns of

conbi nati on %’?%Q%fet #s_tahjggcg ogg %flgﬁeg?ﬂﬂt%grkﬂ%' nite nunber. This

is equally ap‘b i Ag f i'vVing rooma m)od Ilghting
in a shop of bar, club or the |ike. t he .ot her hand, -b sin I veI
concept, such as Z%S%I&HtﬂlofffE}t‘%ﬂé@%ﬁggt}sF&PEh YRS lfégl B8 e%% drgred
to reduce 23 AF 7004

is now considered. Consideration is given for the case where

the light adjusting type lighting equipment is used in a

10 supermarket for lighting goods/articles in the store. An owner

or manager of the shop may attempt to promote willingness to

buy of the customer by skillfully using sense of color given

by the light from the equipment to a human. Therefore, for

example, appropriate light may be employed which will match

15 colors of respective goods/articles, such as by 1ighting a meet

with reddish white color, by lighting a vegetable with bluish

whitecolor. However, itisdifficulttoobtaindesireddelicate

color tonebycombinationof threeprimarycolorssuchas "reddish

white color”, "bluish white color" and so forth, with three

20 adjusting knobs. The reason is that patterns of combination

by three adjusting knobs are present in infinite number. This

is equally applicable as lighting for a living room at home,
mood lighting in a shop of bar, club or the like.

On the other hand, by using high level concept, such as

25 color difference and so forth, it has been considered to reduce




3 nunber of adjusting knobs. However, such a concept as "color difference"
Is too technical for general users to understand real feeling in |ight
adjustnment. It is further difficult to reproduce the sane condit%gmﬂw7m4
i ght adjustnent. 5 On the other hand, there is a system in which several
tones are prelimnarily prepared and a desired tone is appropriately

sel ected by the user. However, sense of color in the provided tone is

di screte and cannot express delicate tone. 10 FurtFernDre an operatjon

i nput porti orURRRR o At YRk kNakshs HPEevEEg pEEELVR ‘F?’é‘h??ﬂgagol%cf Phre
often secured on a wall or the |like to degrade conveni ence in adjustnent.
It would be dicEferndneet olsdjasstechaicaghipigienrspli wsere Lol satdi ng
tel evi si on channel by renote control operation. 15 SUWARY OF THE | NVENTI ON
The present irwehtfesl tas iredn gmor kedustmendr. ol ¥ nfurther shdf £ towd hgtd n
the prior art. Therefore, an object of the present invention is to provide

a LED lightingegatdReBNEhaths she E€aRdbeishmphyl peht osdjhsgneéntg control of
the light by any body 20 and can obtain wi de variety of tones in w de range

by merelyg operati o A A KN URIR 85T STRYELERNT LRl kRN A dPoEyL

According'to one aspect of the present 1nvention,“a li1ght control type LED
| i ghti ng equi pnent conprise

first color LEP®25 % uBFei:j‘glgeléEglggﬁéfgf%%%?gﬁlgpgﬁgicﬁ%%%@%ﬁ%r ai".%D
group 2 3 Apﬁgggggpriately selected by the user. However, sense of color
in the provided tone is discrete and cannot express delicate
tone.
10 Furthermore, anoperation input portion, suchas adjusting
knobs for respective lighting colors are often secured on a
wall or the like to degrade convenience in adjustment. It would
be desirable to adjust the lighting color in the sense as varying
television channel by remote control operation.
15 SUMMARY OF THE INVENTION
The present invention has been worked out for solving
the shortcoming in the prior art. Therefore, an object of the
present invention is to provide a LED lighting equipment which
can be simply perform lighting control of the light by any body
20 and can obtain wide variety of tones in wide range by merely
operating one operation knob on a remote controller variably.
According to one aspect of the present invention, a light

control type LED lighting equipment comprises:

a LED aggregate lamp portion, in which a first color LED

25 group, a second color LED group and a third color LED group




-4 are included; an alternating current power connecting portion for being
connected to a power source; a power source converting portion for
rectifying an 5 alternating current power received through the alteﬂﬁhﬁﬂh@m
current power connecting portion; a first color drive circuit, a second
color drive circuit and a third color dciyge_circuit for supplying power
for respective of the first color LED group, the second col or LED group
and 10 the third color LED group by an output of the power source
converting poREPoAN§aU8&dto illuninate the LED groups; control input
generating nmeans for generating one series of control input signal, a value
of the control inputngilgreatnatiing easragt oweceerRERYLN PRLH 1gn for being
predeterm ned range in 15 response to operation by a user; control output
generati ng neabankeregemner at peged se@rienati on of first color | um nance
data, a second color |umnance data and a third color |um nance data

corresponding to aaVilJoWerpfséﬁ‘fcéoﬂbh?Eﬂ:mﬁ?t pYrdNadn acser gePgitPing 240
predet erm ned characteristics; and individual power control neans f

or
i ndependent | y ntrol.ling. t fir I ' ' L1, e :Q)l,0r
drive cirgiita%ﬁgr%ﬁglpﬁiﬁﬁég%ﬂﬁ éﬁﬁ%ﬁ %%%%%?¥§Oﬁh%ﬁ§§%a§%§ a%?%? gtﬁﬁﬁgt
col or |um nance data, the second cal or i.nance 25 data and the third

| u
col or | um nanE8Td&RL POFSFaPFRGIoRd BOIIpiI 72 3 APR 2004

a first color drive circuit, a second color drive circuit
andathirdcolordrivecircuit for supplyingpower for respective
of the first color LED group, the second color LED group and

10 the third color LED group by an output of the power source
converting portion so as to illuminate the LED groups;
control input generating means for generating one series
of control input signal, a value of the control input signal
increasing or decreasing within a predetermined range in
15 response to operation by & user;

control output generating means for generating a
combination of first color luminance data, a second color
luminance data and a third color luminance data corresponding
to a value of the control input signal according to a

20 predetermined characteristics; and

individual power control means for independently
controlling the first color drive circuit, the second color
drive circuit and the third color drive circult on the basis

of the first color luminance data, the second color luminance

25 data and the third color luminance data for varying power supply




5 amount for the first LED group, the second LED group and the third LED
group, a color tone of the LED aggregate |anp portion being varied23lwggm4
continuously depending on the value of the control input signal 5
according to a predetermned primary curve set in a chromaticity
coordinate. The light control type LED |l+ght+ing equi pnment may further
conprises: second control input generating neans for generating one 10
series of second control_ sigpal al ue of the secon L.gnal__increasing
or decreasi ng®HPERFn %rp?%ﬂefb?$ﬁ r%ﬁﬂﬁ?'b}hebﬁgfgpgoib%fgfﬁgpué §;§h8
common power control neans for uniformy varying power supply anount for
the first col BRIEEDLEPoEEOUPhe second col or 15 LED group and the third

col or LED group by uniformy increasing or decreasing anount of current

val ue of the first saodordionvectditeLED aggregedeoraine pPok anikaing veuiedand
the third color drive circuit depending upon a value of the second control
i nput  si gnal cogfihbieubug ddpdilbildBnagys egaue ¢ npescdbst anl iialgut signal
mai ntai ned while brightness of the lighting is varied. The first col or

drive Cir@#itacégﬁdiﬁEQQpa Qelot@rini® et § A ry 2R vENR RihldchobRAL dEi Ve

circuit may be constant current type, and the individual power control
means i ndividyally.varies power 25 supply anmount for the first color LED
group, the se‘éSﬁﬁX&gFé?'Z 3 APR 2004

The 1light control type LED lighting equipment may further
comprises:

second control input generating means for generating one
series of second control signal, a value of the second signal
increasing or decreasing within a predetermined range by
operation of the user;

common power control means for uniformly varying power
supply amount for the first color LED group, the second color
LED group and the third color LED group by uniformly increasing
or decreasing amount of current value of the first color drive
circuit, the second color drive circuit and the third color
drive circuit depending upon a value of the second control input
signal,

the hue of the LED aggregate Lamp substantiallymaintained
while brightness of the lighting is varied.
The first color drive circuit, the second color drive circuit
and the third coler drive circuit may be constant current type,
and the individual power control means individually varies power

supply amount for the first color LED group, the second color




-S- LED group and the third color LED group by a pulse w dth nodul ati on

nmet hod. The |ight control type LED lighting equipnment may further APR 7004
conprises: 5 second control input generating neans for generating ogé
series of second control signal, a value of the second control signa

I ncreasing or decreasing within a predeterpi ned range by operation of the
user; comon power control nmeans for uniformy varying power 10 supply

anount for the first color LED group, the second color. LED grou nd.t he
third col or LEEP §roUp A VAR g dftft i LEP oo umRy ﬁm%ﬁem&meaﬁ%wﬂg

portion dependi ng upon a value of the second control input signal, the hue
of the LED agggtade | anp substantially maintained 15 while brightness of
the lighting is varied. The LED aggregate |anp portion, the alternating
current power conneeéilngihpocdnonel tdypepbBbrl isguriory equypmenhggyofaroher
the first color drive circuit, the second color drive circuit, the third
color drive cipmptliselhe control output generating 20 neans including a
control signal receiving portion and the individual power control neans

are muntad on the Lig0hinG,n S RAENL JEAE POMYG o8 <CE0L KRlnd g one

generating nmeans 1 NncC Ing a con transmitting portion IS

nounted on a_rempte ontrou%er ggﬁ rat ed romthe na%q:bo%%F t@gcco%grg

25 si gnal traﬂ?ﬁf??ﬁﬁgsTﬁ%¥} feBei g TORNREL &Y VPG EhRT it PSTT R R ]PR 3004
signal increasing or decreasing within a predetermined range
by operation of the user;

common power control means for uniformly varying power

10 supply amount for the first color LED group, the second color
LED group and the third color LED group by varying output from
the power source converting portion depending upon a value of
the second control input signal,

the hue of the LED aggregate lamp substantiallymaintained

15 while brightness of the lighting is varied.

The LED aggregate lamp portion, the alternating current
power connecting portion, the power source converting portion,
the first color drive circuit, the second color drive circuit,
the third color drive circuit, the control output generating

20 means including a control signal receiving portion and the
individual power control means are mounted on the lighting
equipment main body, the control input generating means
including a control signal transmitting portion is mounted on
a remote controller separated from the main body, the control

25 signal transmitting portion being connected to the control



-7 signal receiving portion through a ratio transm ssion line. According

to anot her aspect of the present invention, a |ight control type LED

l'i ghting equipnment conprises: a LED aggregate |lanp portion, in whichyg ApR 2004
first color LED 5 group, a second color LED group and a third color LED
group are included; a first color drive-cvreuit, a second color drive
circuit and a third color drive circuit for supplying power for respective

of the first color,LED grou t he_seco color LED gro .10. 1 he Lrd
col or LED gro%bggﬁlage?%lVfﬁgnPﬂﬁF?ﬂﬁ Fﬁ@ofﬁ 6r5%%g§ €€%§$ﬁ%%9%%€u%iﬂé,
generating neans for generating one series of control input signal, a

val ue of the controPCFRPELNG| EnAPOMRE &fRSTTF &F BQ@rBE??%ﬁtmi?ﬁ?ﬂtépn'a
predetermi ned range in response to operation by a user; 15 control output
gener ati ng nehbhghtorogenelating REDcodabhhangosdsipmenst COBPEASERR nance
data, a second color |umnance data and a third color |um nance data
correspondi ng to aaviEDegefrddaeecdanpoportpo, sirgwalichce i disigcodoa LED
predeterm ned primary curve set in a chromaticity coordinate; 20 and

i ndi vi duals poyes,gQNAT 8bcBRANS0LOF Lﬂﬂeggadgnhhu aCenifQl kbnert hepf grehp
color drive circuit, the second col or rive circuit and the third col or

drive circuit A kS of the first color |um nance data, the second
col or Iuninan%gg2gggéggéghd the third color |um nance data for varying

power supply 2 3 APaR %.@s4t color drive circuit, a second color drive circuit
andathirdcolordrivecircuit for supplyingpowerx for respective
of the first color LED group, the second color LED group and

10 the third color LED group so as to illuminating the LED groups;

control input generating means for generating one series
of control input signal, a value of the control input signal
increasing or decreasing within a predetermined range in
response to operation by a user;

15 control output generating means for generating a
combination of first color luminance data, a second color
luminance data and a third color luminance data corresponding
to a value of the control input signal according to a
predetermined primary curve set in a chromaticity coordinate;

20  and

individual power control means for independently
controlling the first color drive circuit, the second color
drive circuit and the third color drive circuit on the basis

of the first color luminance data, the second color luminance

25 data and the third color luminance data for varying power supply




-8- amount for the first LED group, the second LED group and the third LED
group, wherein a color tone of the LED aggregate |anp portion being varied
continuously depending on the value of the control 5 input signal3 APRI2XH
DESCRI PTI ON OF THE DRAW NGS The present invention will be understood nore

fully fromthe detail ed description given Bereinafter and fromthe
acconpanyi ng drawi ngs of the preferred enbodi nent of the present 10

nvention, whigBon POREY lne SPOULE 1 di&dikahd Qeherd TebAb g dnbnene

i nventi on, are for explana grstanding only.

drawi ngs: Fig, 1 is_a block diagramshowi ng a general circuit diagram 15
of one enbodi MEATIoFER BTGRP control type LED lighting equi pnent accor di ng

to the present invention; Fig. 2 is a xy chromaticity diagram eneraILx
showing a prinary ¥REVE1ReR AP OO To Mb6dLFEN R IGE SORE SpLalipnportion
invention; and 20 Fig. 3 is a general illustration of the primary curve of
spiral shape belingivarisdl opeténbodsiyrdepénd bieg pnetkatvaliug/efitjlughcontrol
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT The present invention will be

di scussed sher ghpatt eighR1.25 detail in terns of the preferred enbodi ment of

t he present
BRIEF DESCRIPTICON OF THE DRAWINGS
The present invention will be understood more fully from
the detailed description given hereinafter and from the
accompanyingdrawings of the preferred embodiment of the present
10 invention, which, however, should not be taken to be limitative
to the invention, but are for explanation and understanding
only.
In the drawings:
Fig. 1 is ablock diagram showing a general circuit diagram
15 of one embodiment of a 1ight control type LED lighting equipment
according to the present invention;
Fig. 2 is a xy chromaticity diagram generally showing
a primary curve relating to one embodiment of the present
invention; and
20 Fig. 3 is a general illustration of the primary curve
of spiral shape relating to one embodiment of the present
invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention will be discussed hereinafter in .

25 detail in terms of the preferred embodiment of the present




2 3 APR 2004 -9- invention with reference to the acconpanying drawi ngs. In
the follow ng description, nunerous specific details are set fozl:)*hg”:'ﬁizplM
order to provide a thorough understanding of the present invention. |

wi |l be obvious, however, to those skilled in 5 the art that the present

i nvention may be practiced wthout these 8pecific details. In other

I nstance, well-known structures are not shown in detail in order to avoid

unnecessary o I f I .l ' O ' . cld cui

i agr am ot oneh Seb5ab R el ALY 1h R L GAnpEhGipd et S I F ey
according to th resen i nvention. The LED lighfin ui.pnent _has in
body havi ng %OEE WaB8r @?%Wp8me5ﬁufls%‘§g#+?gﬁt%%g‘&ﬁr%réeghe 1<‘§1811]’4<;Hrrt)te
controller 2 comunicating with the main body 1 through a radio

transm ssi on innerdes ﬂ?ﬁePEEDldggﬁe‘gh?éopaﬁp‘lb@?ﬁBﬂnginﬂsofOF%dP’E)?sent
installing a red LED group ha, a green LED group lib and a blue LED group
11c to form annephtdiah.syst emill speraivigpus | ihghwewsal,| tadkihesg¢ skadledr éan
and blue lights. Electrically, a large nunber of red LEDs are

appropri atsel yrgenaeet edatntser besesand/ epvpatabhehagObkoptacnmitbé wedha&Dd
group 1la. Also, a large nunber of green LEDs are appropriately connected

'n series andigeopargpLelrio Jordnife orpRn gl Ak dake Anded 1l RhGAN

nunber of blue LE re appropriately connected in series and/or parallel

to form the blue LER.Qroup L Conin A AL DL b0 RPWRREBYESEY

connecti ng po?t on

obscurity of the present invention.
Fig. 1 is a circuit diagram of one embodiment of a light

10 control type LED lighting equipment according to the present
invention. The LED lighting equipment has a main body having
a LED aggregate lamp portion 11 as a light source and a remote
controller 2 communicating with the main body 1 through a radio
transmission line.

15 The LED aggregate lamp portion 11 is formed by installing
a red LED group lla, a green LED group 11b and a blue LED group
llc to form an optical system dispersing a light well admixed
red, green and blue lights. Electrically, a large number of
red LEDs are appropriately connected in series and/or parallel

20 to form the red LED group lla. Also, a large number of green
LEDs are appropriately connected in series and/or parallel to
form the green LED group 11b, and a large number of blue LEDs
are appropriately connected in series and/or parallel to form

the blue LED group llc.-

25 An alternating current power source connecting portion




2 3 APR 2004 - 10 of the main body 1 is a power source plug 12a adapted to
a wall socket of generally 100V of commercial alternating current power

source. By connecting the power source plug 12a to the effective pﬁnFQPRZM4
source socket and turning ON the power source switch 12b, an 5 alterrfating

current power is applied to a power sourd® converting portion including a
di ode bridge rectifier circuit 13a and a capacitor 13b for rectification

and Smoothi ngela, LROYEd & o 8 IBOLoGHES SlucPONEE cagUERR0 T00an ki

of the power nverting tion, e‘red LED group ha, the green

LED group 10 lib and the blue LED group .11c formn h %R .
portion 11 afdgediddietldhofsonmmiedciad %ﬁ?@?%%%??%}g?gg’gr&%%pl yi ng
power for illumnating the red LEDs in the red LED roup@%%gﬁtis connect ed

g
to the direcBycoonpect pogerhe poves $pnecofliuek l2pcP (FES 1iq pover
Simlarly, a green driving circuit for 15 applying power for illumnating
the green LEBSuida bbeke@r eenand BRgriouyp ohi bhespoormersted e §Wihehdl ¢lec@n
current power source line of the green LED group lib, and a blue driving

circuit for aiaLQ@rWang%%ﬁgrPE pbi b HTsNAH NG d Hea blowe ridthr decdimesiling  LED

group 11c i s connect to the direct current power source 20 line of the

bl ue LED group 'rt(;{?%ls'inBé’LB%&%eﬁt598@“&%&&?&0&&1& % i7kQntr espeshd we

col ors of LEB riviFng systém riving respective colors of

LED groups for illum natjon is - constructed. Th | | hrerkoint
respective cGRHRSItEnPrPsECE ot ahtt Jroé}ltantdy%%géﬂ{glé gdcg%g‘n Tab and 1l4c,

25 registers 15a, 15b and 15c and conparators 16a, 16b
? a direct current power sour;'e:e. To an outme. otaggejp%q\ier source

| converting portion, the red LED group 1la, the green LED group
10 11b and the blue LED group 11lc forming the aggregate lamp portion

11 areconnected inparallel. Ared drivingcircuit for applying

power for illuminating the red LEDs in the red LED group lla

is connected to the direct current power source line of the

red LED group lla. Similarly, a gxeen driving circuit for

15 applying power for illuminating the green LEDS in the green

LED group 11b is connected to the direct current power source

. line of the green LED group llb, and a blue driving circuit
for applying power for illuminating the blue LEDs in the blue

LED group llc is connected to the direct current power source

20 lineoftheblueLEDgroupllc. Byconnectingthe driver circuits

for respective colors of LED groups, a driving system for

driving respective colors of LED groups for illumination 1is

constructed. The driver circuits for respective colors

comprise constant current type drivers l4a, l4b and lic,

25 registers 15a, 15b and 15c and comparators 16a, 16b and léc,




2 3 APR 1x04 - 11 and are connected to an oscillation circuit 18 via a
counter 17. Conponents and operation of the driving systemw || iz

di scussed in detail. A nmain conponent in a processing systemof t gAﬁ&iZW
body 5 1 is a mcroconputer 19 including a built--in nmenory. The

m croconputer 19 has an input connected tld a control signal receiving
portion 110 and an output connected to the driving systemvia a bus 111. A

controller 2 transmts a control sij .yqtQ st : el 181 gnals rReRivemng
portion 110. 206 ?RE F8HBF8%@51nt%PoWgér?‘J2uhlaagc eacr}r:icqcl(tj}ir& *Crystal displ ay
portion of character display on the surface_of

a gasin an At
i nput porti orl'i’c-orrﬁpmﬁi’ﬁgnéSplaﬂ“rfiaPP??aB%oﬁu?Fohgeaﬁﬁ}‘bjrrgg k??’osotsequ{ﬁln%&t
operation by the user, a control signal transmtting portion transmtting
a control signalcwasdd DA fdetdblJ ||l um nation of the main body on the basis
of an input through the operation input portion signal and a m croconputer

connected to these gaRPORERbEnERE GUGh Mitsc enentsyaten ehriteoma 1FHedy
operation input portion has a first control input generating neans and a

second cggt_roll isnpgt mgggg;:%tnj %Qe%EQ@S-in%QuHﬁ%e £ 0B 101 - i M phdmepener athag
rise & e

means co vari a resistor or a rotary encoder for |ighting

adj ustnent. Each of these trol__generati ner aLgsrone ies of
control i nput™SGIRRAPY e ﬁ%nrb S afF 1o RANERARY 98NEr abkrer &1 Cs 5o

i'ch increase and decrease wthin
pr edet er mi ned ranges.

receiving portion 110 and an output connected to the driving
system via a bus 111. Acontroller 2 transmits a control signal
to the control signal receiving portion 110.

10 The remote controller 2 has a liguid crystal display

portion of character display on the surface of a casing, an
operation input portion comprising a plurality of buttons and/or

i 1
knobs for input operation by the wuser, 2 control signa

itti i DA for
transmitting portiorn transmitting a control signal as Ix

jllumination of the main body on the basis of an input through

15

i i ected
the operation input portion signal and a microcomputer conn

to these components through bus concentrated control.

The operation input portion has a first control input

generating means and a second control input generating means.

20 These control input generating means comprise a variable
resistor or a rotary encoder for lightiné adjustment. Each
of these control generating means generates one series of
control input signals, the wvalues of which increase and

decrease within predetermined ranges.




23APR 2004 - 12 The first control input generating neans is neéh%APbmm4

I nputting a command for independently controlling |umnance of the red LED
group ha, the green LED group lib and the blue LED group Ib to generate a
color tone input signal (hereinafter 5 referred to as col or tone input
means). The second control input generatilrlg-4reans i s nmeans for inputting
command for uniformy controlling |um nance (brightness) of the LED

aggregate lanp 15 d generating_a,light. amount _jnput signal (hereinafter
referred to as |1 ghthS1BIARBURY: Tpht EAhe o  REXE 1 hdi LERRS| of TERF® bt
given for controlling driving of the LED groups on the basis of these

i nput si gnal s1ORREEDNGy BuFCBIRDE EBRt LBRSBCIRBATL KeCRREFOpeI NG fEMinance
predeterm ned i nput operation with 15 watching, for exanple, al phanuneric
characters di eflayed-esh LEbhgrpigul Ha eriys giredins pERygpovpi bhb mna ikéel byhe
amount and color tone control input means, the m croconputer of the
controller 2neEpt@rddrellcgit ganeusteandolbe tedleinpona iigiall (Begaahsafter
generated in response to the input operation. Then, when the user perforns

20 predet ef m pedepperald 88.cdING FLREOGRIHULEANS § ANHE s8cbh&RortirNalinput
corresponding to the set input signal to the control signal receiving

o i, SshSEaTEhd e L KOS SERCRL ELnd e (5 UofBdniy
signal 25 angokggoigkga gﬁgngggérpérEQEQEQSS) of the LED aggregate lamp
15 and generating a
light amount input signal (hereinafter referréd to as light
10 amount input means). Next, discussion will be given for
controlling driving of the LED groups on the basis of these
input signals.
<<LED Group Drive Control>>
When the user performs predetermined input operationwith
15 watching, for example, alphanumeric characters displayed on
the liquid crystal display portion by the light amount and color
tone control input means, the microcomputer of the controller
2 sets the light amount and thecolor tone input signals generated
inresponse to the input operation. Then, whentheuser performs
20 predetermined operation, the microcomputer transmits IrDA
signal corresponding to the set input signal to the control
signal receiving portion 110 of the main body 1.

The microcomputer 19 of the main body 1 individually

processes the received IrDA signal as the light control signal

25 and the color teone control signal.




2 3 APR 2004 - 13 The light amount control signal is input to the

m croconputer 19 as a conmon signal to a current setting termnals of the
respective drivers 14a, 14b and 14c. By uniformy increasing or H&8APRABM Ng
the current value flow ng through 5 respective drivers 14a, 14b and 14c
dependi ng upon the light anmount control gi3gral, the supply power to the
respective LED groups 1lla,11b and lic increases or decreases uniformy.

Nanely, by input atyl s r | i I nput; f e

renote controller gfﬁ%héJﬁﬂﬁgn%ﬁ@%%$9vggn%fagﬁggi%$€8rGﬁggqﬁng 1%8Ii%h%nd
11c is varied uniformy. In_the shown enmbodinent, independently, of unjform
control \ ot I FACEPYERE 19k HERBEOP S SR 0T BAER: GPTERE s L SR L
lib and lic can be controlled i ndependently of each other. This color_tone
control is pe?fofhed meFprecHivse diiviarsobtd at 18R £5dnet¥fod Y t PRI HAEILY of
the color tone control signal as another control signal. Namely, the color
tone control shgnehsisgi nputiecreasnndy/ Dheomwement teakigmaflefingethrough

m croconputer. Then, predeterm ned conversion process is perforned to
output 8-Bit réeedetviveadcvens al4g) eorb laid narcdegeand,ink upohurhesabightat a
20 as converted outputs to be a base of |um nance |evel control.

Respective reghstRE Scdm@roll ¥ A26d §ﬁ§t}19h§ow@ﬂ 1d/AHaRespedatize 1.he
green |lum nance data and the blue |um nance data. The 8-bit red | um nance

data, 9reen | WEbIANSS 0ot 48, PRI LaarLLSs ket b0 OER Rl
group ha, by input operation from the light amount input means of the
remote controller 2, the luminance level of the LED groups lla,
10 11b and llc is varied uniformly.

In the shown embodiment, independently of uniformcontrol
of luminance, the luminance level of each of the LED groups
1la, 11b and llc can be controlled independently of each other.
This color tone control is performed by a pulse widthmodulatien

15 method on the basis of the color tone control signal as another
control signal. Namely, the color tone control signal is input
to an A/D converter terminal of the microcomputer. Then,
predetermined conversion process is performed to output 8-bit
red luminance data, green luminance data, blue luminance data

20 as converted outputs to be a base of luminance level control.
Respective registers 15a, 15b and 15c¢ latch the red luminance
data, the green luminance data and the blue luminance data.

The 8-bit red luminance data, green luminance data, blue

luminance data thus latched become data for determining pulse

25 width of the drive pulse for driving the red LED group 1lla,




2.3 APR2004 - 14 the green LED group 1 I b and the blue LED group 1lc for
illumnation at respectively independent |um nance |evel. The dizw“?qmu
system for respective of three primary colors of RGB is identic

each other. Therefore, the follow ng discussion will be 5 given for the
control systemof the red color illumnatildh-as an illustration. By the
oscillation circuit 18, sufficiently high constant frequency of clock

pul ses are COEB@@;{%&J Y6868 &%axﬁythg%m@%?ge{xgqlé@ ?lﬁ?uxag§§t£on28)

counter 17 is In repeatedly vary bi t count val ue of
the counter fr " Q" aring

the 8-bit coﬁﬁté@aﬁﬁQB%Vt¥W1%$ﬂ§é§%§?wﬁ Qawlg§¥§2 erlég % Mt er

15a by a digital conparator 16a, a drive pulse correspondlng to 8 bi t

level data coPYE5EBIAMECTREThEYPOLSNIEe REAPATTEOHAF % Pk REEr i DadBREAgats,
is output fromthe digital conparator 16a. Nanely, the driver 14a supplies
a given currewtithfeachrethregd. LEDSedonehe tper foblewt neshigi siiqo wild pal se
width Tw of the drive pulse for illumnating the red LEDs. This pul se

i [l um nation gysveapeat ethatlcoantperl agstem 368 Ase sedd foalidy dhdveinby iompat
operation fromthe color tone input neans of the renote controller 2,

| um nance | evghsiioliskespeshi.ve colors of LED groups ha, lib and 11lc are
vari ed independently. The process for converting the color tone control

signal input to theB?'é%ef:ﬁ@afmeﬂ L Ralk £§, 50¢ £33 1@hen QoW ERsL8nknt O

the red | um nance da e green PUm nance

frequency of clock pulses are continuously generated. By the
clock pulse, scale-of-256 (= 2°) counter 17 is incremented to

10 repeatedly vary the 8-bit counted value of the counter from
all "0" to all "1" with a given period Ts. By comparing the
8-bit counted value with the 8-bit level data latched by the
register 15a by a digital comparator 1l6a, a drive pulse
corresponding to 8-bit level data corresponding to the pulse

15 width Tw and the period being Ts, is output from the digital
comparator 16a. Namely, thedriver l14a supplies agivencurrent
for the red LEDs for the period corresponding to the pulse width
Tw of the drive pulse for illuminating the red LEDs. This pulse
illumination is repeated at a periocd Ts.

20 As set forth above, by input operation from the color
tone input means of the remote controller 2, luminance levels
of respective colors of LED groups lla, 11b and lic are varied
independently. The process for converting the color tone
control signal input to the A/D conversion terminal of the

25 microcomputer 19 intothered luminancedata, thegreenluminance




2 3 APR 2004 - 15 data and the blue |lum nance data is particular feature
of the invention. Therefore, conversion process wll be discus}g%pﬁ 004
<<Generation of Lum nance Data for Each Col or>> The. ni croconputer 3
digitizes an analog color tone 5 control signal input to the A/ID
conversion termnal at 256 |evels dependiisg-upon magni tude of the col or
tone control signal. The digital value thus converted into the
correspondi ng,l evel | stqred.as.col or tone paraneter Jin address space
brepared  fordtbt gind She BhEnAEBi8oaRE APER oLomAR T U o FEATCEE BI1Dhe
predetermned | ogic programstored in a menory with taking the_ color tone
paraneter as IRPERtiONobtHGr R dqmeerwru@w,esaw)ﬂoheadaasmﬁs?d-
curve prelimnarily determ ned by chromaticity coordi nates. Subsequently,
t he microconput@endpatipeonhef Lereénoanes Dhtal dgircEprbgfaidrtra>obt ai n
respectively 8-bit data 15 of the red color |um nance, the green color

| umi nance and the theemgekotchygiiteancs ohigheibasi anofandiire sons€i bahe
values Y, X, y. These lum nance data is output to the drive system as set
forth above. donths] Shwa 1Mok FBRine ANS o @TRlich { drk PRL fhRaI4s 1 Sve?l
spatial coordinate systemforimed by overlaying a plurality of the sane

| um nance sur 0 1.Cl C ' ' | s .directi By
the coor di nat Sobar by yPur RGPt ddiod KBRITR A1 3 EhigTzey SR

ain one polnt inate
system these att

| but f th | bri.ght , h d ri.ch f.th
color) are 2Sdﬁ%fé%ﬁgﬁéthHjﬂﬁgﬁ%ﬁﬁﬁ%ﬁ%d¥ﬁ$h£ﬁ%% 88%%8%%8H5é%5232%89 is'°

stored as color tone parameter in an address space prepared

for color tone parameter. The microcomputer 19 executes a
10 predetermined logic program stored in a memory with taking the
color tone parameter as input to obtain a coordinate value (Y,
X,Yy)onaprimarycurvepreliminarily determined by chromaticity
coordinates. Subsequently, the microcomputer 19 further
executes the logic program to cobtain respectively 8-bit data
15 of the red color luminance, the green color luminance and the
blue color luminance on the basis of three coordinate values
Y, X, y. These luminance data is output to the drive system

as set forth above.
In the shown embodiment, the chromaticity coordinate is
20 a spatial coordinate system formed by overlaying a plurality
of the same luminance surfaces (xy chromaticity chart) in
luminance axis direction. By the coordinate value (Y, x, y)
at certain one point in the coordinate system, these attribute

of the color (brightness, hue and richness of the color) are

25 determined in unambiguous manner. Y corresponds to the




2 3 APR 2004 16 brightness of the color, and (x, y) correspond igd& 3
and richness of the color respectively. On the other hand, the pr y 004
curve is an arbitrary sequential curve function arranged in the
chromaticity coordinates, in which three coordinate values Y, 5 x and y are
provi ded for one input value (= value of- Q@ or tone designating
paraneter). As a particular exanple, a primary curve on a xy chromaticity

chart of the |um pance v e YO.is shown in Fig. 2. Accordin 0.the

o ey curvebt LERENGES Pty e SOLGE . e by By ks THRIARRS FishT reREs =k
increases from10 O to 255, the color tone is varied contjnuously, such as
"pi nky whi t e0Edihsr coler rasmasitsity sty eOBS I othsr hgngd shh@HRIE LN BRrVe By
varying the color tone continuously, such an internediate color as one

bet ween " pi nkyswaint & mdal trd ryansedgereid s hcuhivee fuogitaph @t agidwsl el that e
col or tones can be expressed. BY 15 preparing a plurality of patterns of

the primary thi‘@mﬁﬁ&y\.itgﬂﬁb@i@:[ﬁéﬂgeé N itth@hierDEyr &¢ ddvardiireitas eepuker v 19,
desired color tone may be sel ected dependi ng upon application, tine,

season and sQ {q4 ?ha%g %&giq&ech Y oRaN A9kt L Rfe danea (e & easiby tand

with a wi der variation. the other hand, by establishing the primry

curve in spiral.form expandi Ln,th ' | rect] pLugal i of
mut ual |'y dist?ﬁ% gggglﬁﬁa ?gﬁ@ggFQP0nﬁ%%ﬁ%gg€€f§%gi%ﬁdé%%é?lgbI%rﬁg%ﬁé¥ an
be provided continuously with one paraneter. For exanple, it heco .
possible to eXPFEEsCY R iBus &“@F&W@W%gmbﬁgﬁe él"ﬁﬁs‘}?l}/ﬁﬁ t'é éltﬁngﬁ Po
"dark reddish white col or. Sense .
shown in Fig. 2. According to the primary curve f(k) of Fig.

2, as the color tone designation parameter k increases from

10 0 to 255, the color tone is varied continuously, such as "pinky
white color” = "greenish white color" = "bluish white color”.
By varying the color tone continuocusly, such an intermediate
color as one between "pinky white color” and "greenish white
color” and other delicate color tones can be expressed. BY

15 preparing a plurality of patterns of the primary curve f(k)
and storing in the memory of the microcomputer 19, desired color
tone may be selected depending upon application, time, season
and so forth to permit light control to be done more easily
and with a wider variation.

20 on the other hand, by establishing the primary curve in
spiral form expanding in the luminance direction, a plurality
of mutually distinct combinations of luminance values and the
color tone can be provided continuously with one parameter.

For example, it becomes possible to express various colors from

25 "bright bluishwhitecolor" to "darkreddishwhitecolor. Sense




2 3 APR 2004 - 17 of color corresponding to the curve varies from

"beam sh" to "calm'. By preparing a plurality of patterns of thefgshpﬁ?mu
curve f (k) and storing themin the nenory of the m croconputer

desired col or tone maybe sel ected dependi ng upon application, 5 tine,
season and so forth, lighting closely fittli’hg to preference desire of the
user becones possible. On the other hand, in viewoint of the hardware,

Shemenl o e 8faé§f|o]¥\ﬂé&f&epéﬂc9m?l constructlor‘l;g‘i?th%rr%Inl PR B

the color tone input” means,” overa e lirghting eqU|pnent

b 10 |ified. F
par anret er 29k o I B S aL e ) Ot FRGRSE SR FOR EBFYEFHp o

scheduling function) may be added to the | i ghting equi pnment, such as
varying the FURYRance 354 EReréBAcEReB A 5I1‘8n’@elaoﬁl’&fetté’rerﬂ“hédofﬁﬁéuiﬁrof
the curve in a predetermned unit time period. For exanple, by enpl.oying

t hi s functionlppndesdiredmpliar tobetaydons et ent od dapeand igigepemappbacatianned
i n continuously changi ng nood. Also, by setting to automatically turn off
the |ight saf t eima, e@als@nand s0Eopeh, ol ght idy 1 ool yifittte it pprefesaucag.
Al'so, in a night 20 club, by autonatically varying the lighting from

"stinmulating gksghki BE" the” 63LH HLbEBREeBIPOossibl@Nt i B8 €AEOBEAGENEaR&] ULAI NG
hone" so that the customer enjoy a given tlne and turning over ratio of

the customer gag Slpﬁparf\egecgﬁr%ggfétcaéimes 23 sB% 13 13RCQDEn Ao gl gRRt

of the present

amount input means are integrated with the color tone input
means, overall construction of the lighting equipment can be
10 significantly simplified.

Furthermore, by taking a time t as a parameter for the
primarycurve (seeFig. 3), atimer function (or simple scheduling
function) may be added to the 1ighf.ing equipment, such as varying
the luminance and the color tone along a predetermined zone

15 of the curve in a predetermined unit time period. For example,
by employing this function in lighting in a bed room, comfortable
sleep may be attained in continuously changing mood. Also, by
setting to automatically turn off the light after a certain
time period, it may contribute to power saving. Also, inanight

20 club, by automatically varying the lighting from "stimulating
lighting" = "calm lighting" = "lighting encouraging returning
home” so that the customer enjoy a given time and turning over
ratio of the customer can be improved.
<<Modifications>>

25 As a second embodiment of the present invention, a common




2 3 APR 2004 - 18 power control nmeans may be provided at the downstream
side of the power source converting portion. The m croconputer 19723 APR 2004
controls the comon power control neans on the basis of the |ight anount
control signal originated by input operation 5 through the |ight anount

i nput nmeans of the renote controller 2-Nd&ely, if the |ight anount

control signal is "small", the output of the power source converting neans

is | d b I ] '
is |owere y%gagr @g§p§§9@%§&fﬁ%§{5§ %PS@ﬁéedQPQtﬁﬁﬂ?&Wh%%me%Hﬁs?HEﬂHf s

i ncreased. Acctordingly peration fromt I'i ght 10 anmount
control neans_of the renote controller. 2 the |umnance |evels of
respective colBfsPEFEFEBCH ST THN T Vi iR ?QbrﬁﬂV?ni %ﬁfgW?PE%% 19
foregoi ng two enbodi nents, by control of the |ight anbunt input neans of
the renote coRPRBFPEF Phet RRMMPAPRYRECCEARIBe VERNEIOH FREBRALSI AF nb Rue
of the LED aggregate 15 [anp portion substantially unchanged. Thus, the
col or tone oflight lengmitngcdngrel cahghel agirdgiadted ®Ywi RPYEANGRETFELANt he
light control type LED lighting equipnment according to the present

i nventions a thketghotke dfigihe drfdintadgpagaheahsinpt ot remolbei ognvacl kedr
continuously according to 20 a predeterm ned primary curve. The curve is

set in a chropatigifyy Coor ¢heal egHenamliltycenti-be yayngl ofs t'Rmaqne ,senées
of control input S|gna1 generated by the control input signal generating

means. By thi u@hﬁ%?&?%g&%%‘%p%%@ anGQPt?ﬁasrhé@ﬁé/ Achigigda 89l ¥nby

varying operatio I nput generating nmeans. 25 By providing
anot her cont r8('3m:ingRUtpoStJeC}:nac|:oggggiatmiera]l%sr,m%r}lsd otherwise, the output is
increased. BAccordingly, by the input operation from the light

10 amount control means of the remote controller 2, the luminance

levels of respective colors of LED group can be varied uniformly.

Also, in the foregoing two embodiments, by control of
the light amount input means of the remote controller 2, the
luminancecanbevariedwithmaintaining hue of the LED aggregate

15 lamp portion substantially unchanged. Thus, the color tone of
the lighting light can be adjusted in a wide range.

With the light control type LED lighting equipment
according to the present invention, a color tone of the LED
aggregate lamp portion being varied continuously according to

20 apredetermined primarycurve. The curve is set inachromaticity
coordinate depending on the value of the one series of control
input signal generated by the control input signal generating
means. Bythisarrangement, lightcontrolcanbesimplyachieved

only by varying operation of the control input generatingmeans.

25 By providinganother control input signal generatingmeans




2 3 APR 2004 - 19 which generates another series of control input signal,
adj ustnent of the tone |evel of the LED aggregate |anp can be

i ndi vi dual adjustment or uniform adjustnment for variably controII|£§MWhe
tone | evel of the input signal independently 5 to each other. Furthernore,
by providing the control input generatingl9mans in the renote controller
separately fromthe lighting equipnent, |light control for the lighting can

_be don_e easi I%Béghke reerrroétteecfc?%%%gb of g?ltlfe‘!?]ew |on ?%goenbo utthe§%§§fnt

i nventi on has LU efer vari ous
nodi fi cati ons, _om ssions, additions and dlfferent desi gns wi t hout

departing froaddREIMERE nef dihe droned evisleREi BRS SR PR B §3PhBge

skilled in the art. Therefore, the present invention should be 15
under st ood asdpnebydindielduabadibrenenbadi wehfermagdusitagntding variably
om ssions, additions and so forth which can be inplenented w thout
departing froowhheoplingi phe wind Neevel et ithre depuftostibnailnindepapgentasd
claims. 2 3 APR 2004 - 20 WHAT IS CLAIMED IS: 1. A light control type LED
l'i ghting equi pgeBLkcEOAPRESLNG: a LED aggregate |lanmp portion, in which a
first color LED group, a second color LED group and a third color LED
group 5 are includggithermore, by providing the control input generating
means in the remote controller separately from the lighting
equipment, light control for the lighting can be done easily
like remote control of a television.

10 While the present invention has been discussed in texrms
of the preferred embodiment, various modifications, omissions,
additions and different designs without departing from the
principle of the invention should be obvious to those skilled
in the art. Therefore, the present invention should be

15 understoodas includingall possibleembodiments, modifications,

omissions, additions and so forth which can be implemented

without departing from the principle of the invention set forth

in the appended claims.




an alternating current power connecting portion for being connected ﬁo a
power source; a power source converting portion for rectifying ard § APR 7004
alternating current power received through said alternating 10 current
power connecting portion; a first color drive circuit, a second color drive
circuit and a third color drive circui+ I®r-supplying power for respective
of the first color LED group, the second color LED group and the third

col or LED group b% an _output of said power source 15 converting portion so
as to illun HERAE tife &S “ control input generating means for

generating one series of a control input signal, a value of said.control
i nput si gnal 1-i ncr @adilghtorouetebdsingyLwPt hi ahhlpg SELEMT et T RAGRTH’
response to operation by a user; 20 control output generating means for
generating a conbianaEboag@fefiatsetlamd porkinnnansevhdataa Hlsek sivd 0FolBP
| um nance data and a third color |um nance data corresponding to a val ue

of said cont rggjo\_iigﬁplét S Aay dipt groud apiedettérimdned lolmaLEDt grogpi cs;
and 25 i ndi vi‘dual® ‘power control means for independently 2 3 APR 2004 - 21

controlling said first < | or drive circuit, said second color drive
circuit and &4i%d PIEYHEN or drive circuit on the basis of said first

col or Iunjnance data, said sepond colo% lu”in%”%%ec%%bﬂgﬁﬂ@ﬁ%ﬁfﬂ?fBE&ﬁ
col or |um nance datd #&FSFBATFAG PERER tRPPTY B 4fGunt *For Said first LED
group, said second LED group and said
connected to a poOwer SOurce;
a power Ssource converting portion for rectifying an
alternating current power received through said alternating
10 current power connecting portion;‘
afirstcolordrivecircuit,zasecondcolordrivecircuit
andathirdcolordrivecircuitforsupplyingpowerforresPective
of the first color LED group, the second color LED group and
the third color LED group by an output of sald power source
15 converting portion so as to illuminate the LED groups;
control input generating means for generating one series
of a control input signal, a value of said control input signal
increasing or decreasing within a predetermined range in
response to operation by a user;
20 control output generating means for generating a
combination of first color luminance data, a second color
luminance data and a third color luminance data corresponding

to a value of said control input signal according to a

predetermined characteristics; and

25 individual power <control means for independently




third LED group, a color tone of said LED aggregate lanp portion bein
vari ed continuously depending on the val ue of said control input si drﬁiAFR 2004
according to a predetermined primary curve set in a 10 chromaticity
coordinate. 2 . Alight control type LED |lighting equipnent as set forth
in claiml, further conprising: second conirol input generating nmeans for
generating one 15 series of a second cDntrol signal, a value of said
second signal increasing or decreasing \gﬁl in a redeterm ned ohan

I

operation of CORE Igddring Sarent pbiverc Tt Vﬁe%h% $5r G or " vacgée/]i&r%
power supply amount for said first color LED group, said second color 20
LED group andra?aﬁedcﬁtnicmdtcahdrS@tQTimmCwomngibY%C;ﬂ-ﬁ%lrteQ& hfedasis
decreasi ng anount of current value of said first color drive circuit, said

second col or o sYeqci 71644 £oaBe Baithddid dacel, araidlsévendicoduirt 1deeantiag
upon a val ue of said second control input signal, 25 wherein hue of said

LED aggr egat & ltaa@ tl'doc.'h;fhlsd sybstantdia |n\(:e2d§taA\P& 399§1n92;23wéfa$1{‘5§};a1y1ed
whi |l e brlghtness the l1ghting I's varied ) | ight control type

o0 R, e P R P B8 8

circuit are constant current type, and said individual power control neans
i ndi vi dual | y Wik dFbvio%uppl y anount for said first col or

a color tone of said LED aggregate lamp portion being
varied continuously depending on the value of said control input
signal according to a predetermined primary curve set in a

10 chromaticity coordinate.

2. A light control type LED lighting equipment as set forth
in claim 1, further comprising:
second control input generating means for generating one

15 series of a second contrel signal, a value of said second gignal

increasing or decreasing within a predetermined range by
! operation of the user;

common power control means for uniformly varying power
supply amount for said first color LED group, said second color
20 LEDgrouPandsaidthirdcolorLEDgroupbyuniformlyincreasing
or decreasing amount of current value of said first color drive
circuit, said second color drive circuit and said third coloer
drive circuit depending upon a value of said second control

input signal,

25 wherein hue of said LED aggregate lamp portion is substantially




LED group, said second color LED group and said third color LED group by a
pul se wi dth nodul ation nethod. 10 4. A light control. type LED |lighting

equi pnent as set forth in claimi, further conprising: second cont? §IAPR 2004
i nput generating nmeans for generating one series of a second control

signal, a value of said second control AX=i-gnal increasing or decreasing
within a predeterm ned range by operation of the user; common power

control neans for uniformy varying power ppl.y t .f.0 id first
col or LED graﬁﬁﬁt§ém§dsé@éﬁ§ Egﬁﬁw%nﬁéﬁ 6#63 ea&&ggggggtﬁfr aggﬁgr LED
group by varying output from 20 said power source converting portion
dependi ng upon a value of said second control input signal, wherein hue of
said LED aggregate | anp portion is substantially maintained while

bri ghtness ofz the Ia ghghfigcostyaligthe 25 dhtiAd eghtippentr af getpdorED 1r

| i ghting equipnent as set forth 2 3 APR 2004 - 23 in claim1, wherein said

LED agaregat ¢ | AP ROLLEMRinSBkdy 2hEEENSL1AS QUIvE i, Garidesteond
portion, said power ‘'source convertingportion, said first color drive

Clrcult. sald second,. ool oL JUIME elicllla PRl fal bhigroakaveehveuct fave!

sai d cont OIQ§ t put™{ g nmeans i1nc g a control signal receiving
Baui pront el SPART SHETEACCUoRt A FAOL P ORHO ] B SEeare T el B g o
control Slgnainéiéigﬁgif;rgiries power supply amount for said first color
LED gfoup, said second color LED group and said third color
LED group by a pulse width modulation method.
10
4. A light control type LED lighting equipment as set forth
in claim 1, further comprising:
second control input generating means for gen‘erating one
series of a second control signal, a value of said second control
15 signal increasing or decreasing within a predetermined range
by operation of the user;
? common power control means for uniformly varying power
supply amount for said first coloxr LED group, said second color
LED group and said third color LED group by varying ocutput from
20 said power source converting portiocn depending upon a value
of said second control input signal,

wherein hue of said LED aggregate lamp portion is subgtantially

maintained while brightness of the lighting is varied.

25 5. A light control type LED lighting equipment as set forth




portion is nmounted on a renote controller separated fromsaid 10 mai 2$§ﬂ?y2004
said control signal transmtting portion being connected to said cont'ol
signal receiving portion through a ratio transmssion line. 6. A light
control type LED lighting equipnment conprising: 15 a LED aggregate |anp
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col or rive circuit on the basis

on a lighting eguipment main body; and said contrel input

ce
a control

generating means including a control signal transmitting
portion is mounted on a remote controller separated from said
10 main body, said control signal transmitting portion being
connected to said control signal receiving portion through a

ratio transmission line.

6. A light control type LED lighting equipment comprising:

15 : a LED aggregate lamp portion, in which a first color LED
group, a second color LED group and a third coloxr LED group

! are included;

a first color drive circuit, a second color drive circuit
andathirdcolordrivecircuit for supplyingpower for respective

20 of the first colcr LED group, the second color LED group and

the third coloxr LED group so as to illuminating the LED groups;

control input generating means for generating one series

of a control input signal, a value of said control input signal

increasing or decreasing within a predetermined range 2in

25 response to operation by a user;




10 of said first color lum nance data, said second color |umnance data
and said third color |Ium nance data for varying power supply anmu

. : : t
said first LED group, said second LED group and said third LED &S@Bﬁ%ﬂﬂ

wherein a col or tone of said LED aggre [ [ [
: : gate lanp portion 15 being varied
continuously dependi ng on the val ue of saikd eontrol input signa?.

control output generating means for generating a
combination of first color luminance data, a second color
luminance data and a third coleor luminance data corresponding
to a value of said control input signal according to a

5 predetermined primary curve set in a chromaticity coordinate;
and

individual power control means for independently
controlling said first color drive circuit, said second color
drive circuit and said third color drive circuit on the basis

10 of said first color luminance data, said second color luminance
dataandsaidthirdcolorluminancedataforvaryingpowersupply
amount fof said first LED group, said second LED group and said
third LED group,

wherein a color tone of said LED aggregate lamp portion

| 15 beingvariedcontinuouslydependingonthevalueofsaidcontrol

input signal.




