2 0 APR 2004 - 1 LED LAMP BACKGROUND OF THE I NVENTION Field of the

I nvention 5 The present invention relates to a LED | anp enpl oyi ng ?
high-intensity light emtting diode (LED) as a |light source. Mbore 0 APR 2004
particularly, the invention relates to a function of life tine
preannouncenent of LED and notifying reptatenent timng thereof. 10
Description of the Related Art As high-intensity blue LED has been put into

practice, a LED |anp aggregatingly %g i n ?d green and bl ue col or
LEDs and driven by conmmercial alternat source as general lighting

equi pnent, has been in a stage of practical use. In 15 conparison with a
filament lanp or fluorescent |anp, LED | anps denonstrate a | ot of
advant ages. Therefore, LED lanps will be spread significantly. Wile the

LED | anp has nuch | onger |ifegAcxerdindm dFeruei ItnveRtidRnp and fl uorescent
lanp, it still has a life time. 20 Considering famly use of the LED | anp,

or use of theg i@i%|&¥ﬁ&ﬁ? {éggﬁﬁﬂg n€qui pment of a public space, such as an

office, station or th e LED Ianp i s not mell-seasoned as conpared
with the il anent ,@gy or_ fluorescen
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More particularly, the invention relates to a function of 1life
time preannouncement of LED and notifying replacement timing
thereof.
10 Description of the Related Art
As high-intensity blue LED has been put into practice,
a LED lamp aggregatingly mounting red, green and blue color
LEDs and driven by commercial alternating power source as general
lighting equipment, has been in a stage of practical use. 1In
15 comparison with a filament lamp or fluorescent lamp, LED lamps
demonstrate a lot of advantages. Therefore, LED lamps will be
spread significantly.
While the LED lamp has much longer life time than the
filament lamp and fluorescent lamp, it still has a life time.
20 Considering family use of the LED lamp, or use of the LED lamp
as lighting equipment of a public space, such as an office,
stationor the 1ike, the LED lamp is not well-seasoned as compared
withthefilament lamp or flucorescent lamp. Therefore, itshould
be difficult for general consumer to see the replacement timing
25 of end of the life time of the LED lamp. Even though the LED

lamp has quite long life time, it should be apparently and



to notify to the nmanager. SUMVARY OF THE | NVENTI ON The present

has been worked out in view of the 5 necessity as set forth above. |
therefore an object of the present invention to integrally build-in a
function for preannouncenent end of lifegiqre in a LED |l anp per se and to
realize the LED | anp havi ng such function with sinple construction and at
| ow cost. 10 Accar.di to one aspect of th resent invention, a LED .lamp
syt em conpr AEAETAAIN o FRTSLIEN r ohP pOTEFCastr cd SORRSTANG JoFEHH
for receiving an altfernating current; a _power source converting portion for
recei ving thgnQE§¥QQQ%%¥ﬂﬁquQﬁﬁﬁﬁyﬁozi rBR295Y ng the recei ved
alternating current for generating a direct current power; LED group
consisted of a plurality of LEEE“%gﬁYrQge?ﬂngNXEEFFQ current power

out put fromthe power source converting portion, the LED group having a
life tinme preannoufhenpmespott ioveRbidénrhdhbepnavonyedoort supdley périlhel
for issuing preannouncenent indicative of approaching to the end of the
life, the5limedassE yy eanswufoeinabpeet i oht iixcthdiregorecamtdbipateafistiier
measuring the power supply period on the basis of a frequency of the
alternating paeeersouioeen2ionntisgr anitegraddlys botldntiagrat ifngcthienpofer
supply period neasured by the counting neans and storing the integrated
value in a npyeamdindememineng c#ndife time in a LED lamp per se and to

- 2 .. practically convenient to forecast replacenent timng indjyi | 1y
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realize the LED ' lamp having such function with simple
construction and at low cost.
10 According to one aspect of the present invention, a LED
lamp system comprises:
an alternating current power source connecting portion
for receiving an alternating current;
a power source converting portion for receiving the
15 alternating current and rectifying the received alternating
current for generating a direct current power;
LED group consisted of a plurality of LEDs and received
a direct current power output from the power source converting
portion, the LEDgrouphavingalife time preannouncement portion
20 for integrating power supply period for issuing preannouncement
indicative of apprcaching to the end of the life,
the life time preanncuncement portion including:
counting means for measuring the power supply périod on
the basis of a frequency of the alternating power source,
25 integratingmeans for integrating the power supply period
measured by the counting means and storing the integrated value

in a non-veolatile memory, and



20 APR 2004 - 3 power supply node control nmeans for controlling

i1 lumnation of LEDs at different nodes including a normal [|ighti de
t he power supply node control neans being responsive to an integﬂg?é 2004
value of the integrating means in 5 excess of a predetermned criterion to
operate in a predetermined life tinme preamnouncenent node. The power
supply node control neans may check the integrated value stored in the

non-vol atile nenory upon initjation of power supply so that the LE%# roup
o oper ated 10 in TRMTE 1 SURHLS prEdimol R ERT HBERRS or 135 pr GHeFER h-HEG
period and in the norpal |ighting node when the integrated. value is if
excess of thet X ¥RaGHon The pBrer adu ity Shsdd QRRSGDI T HeHHEIMAY 2 bROEBEL o
plurality of criteria corresponding to a plurality of life time 15
pr eannouncenerkINelRg sMPEE . a theurBPYeYy SUBRIYUAPPYS dFSPitRel means being
preannouncenent nodes. The LED | anp system may include a plurality of LED
groups, eacHefPalsEYe it @dninseggasrdavaingeohuiise inde IrRsd " M§ap§| HF
distinct fromthat of LEDs in other LED groups, and the power 20 supply
node cont bol axeess ebmpiddepereined ppliferdoast vprenehe dd|apProfeterningde
LED | anp system may further conprise light adjusting means for variably
control ling ilifen thEné opreahneunéengnt LBEOdegr oups by operating the power
supply node control means on the 25 basis of an adjustnent signal for
illum nation col or Erel pogetr swpply owde edoskreinaldans may check the
integrated wvalue stored in the non-volatile memory upon
initiation of power supply so that the LED group is operated
10 in the life time preannouncement mode for a predetermined period
and in the normal lighting mode when the integrated value is
in excess of the criterion.

The power supply mode control means may be set a plurality
of criteria corresponding to a plurality of 1life time

15 preannouncement levels for a plurality of mutually distinct
preannouncement modes.

The LED lamp system may include a plurality of LED groups,
each of which is consisted of a large number of LEDs of a color
distinct from that of LEDs in other LED groups, and the power

20 supply mode control means controls power supply modes of each
color of LEDs.

The LED lamp system may further comprise light adjusting
means for variably contrelling illumination color of the LED
groups by operating the power supply mode control means on the

25 Dbasis of an adjustment signal f_ot illumination color and light

amount applied externally.



2 0 APR 2004 - 4 BRIEF DESCRI PTION OF THE DRAW NGS The present invention
W Il be understood nore fully from the detail ed description given

herei nafter and fromthe acconpanying drawi ngs of the preferred en%BquHéFm
of the present 5 invention, which, however, should not be taken to be
limtative to the invention, but are for explanati on and understandi ng
only. In the drawings: Fig. 1 is a block diagramshow ng an electrical 10
construction of one enbodi nent _ of | anp accordbﬂggto the present

invention; and Fig. 2 is aB¥F§ﬂcR§§Fk5ﬁ%&PHg°5 HﬂFo tHESof the contro

procedure to be executed by CPU 71 in the foregoing enbodi nent .
DESCRI PTI ON OF THE PREFEERED EVBUSPVAERR Yl the pprassstopAvBeEe ditidiy Frpm
di scussed hereinafter in detail in terms of the preferred enbodi ment of
the present theerfietghilgd hdesrsiphdent odiven adespdaafitey dandi rfgrem | khehe
foll owi ng description, nunmerous specific details are set forth in order to
provi de a t horoaghpanséngtdaadiing ot the naredsentePOmbogdiment vt the prekeht
obvi ous, however, to those skilled in the art that the present invention
may be pr &ctitedentiboutwhidiesbowpwerf,i chael@nlod. beé akemetoiesiamdéeative
wel | -known structure are not shown in detail in order to avoid unnecessary
obscurity of tbetheesanéntiventbon. aPé Fog. edplanathbnckndi agdamsshoding an
el ectrical construction of one enbodi nent of a LED | anp according to the
only.
In the drawings:
Fig. 1 is a block diagram showing an electrical
10 construction of one embodiment of a LED lamp according to the
present invention; and
Fig. 2 is a flowchart showing a major point of the control
procedure to be executed by CPU 71 in the foregoing embodiment.
DESCRIPTION OF THE PREFERRED EMBODIMENT
15 The present invention will be discussed hereinafter in
detail in terms of the preferred embodiment o¢f the present
invention with reference to the accompanying drawings. In the
following description, numerous specific details are set forth
in order to provide a thorough understanding of the present
20 invention. It will be obvious, however, to those skilled in
the art that the present invention may be practiced without
these specific details. In other instance, well-known
structure are not shown in detail in order to avoid unnecessary
obscurity of the present invention.

25 Fig. 1 1is a block diagram showing an electrical

construction of one embodiment of a LED lamp according to the

present invention. An alternating current power source




present invention. An alternating current power source 2 0 APR 2004 20 APR 2004
connecting portion is an electrical plug 1 adapted to a socket of
general ly. 100V commercial alternating current power source. By inserting
the electrical plug 1 into an effective power source socket and by turning
on a power source switch 2, an alternating 5 current power is rectified and
snoot hed by a diode bridge rectifier circuit 3 and a capacitor 4 and t hus
converted into glrect current po To a dlrect current, power source
line, a red CEPGROAY B THORSent IS Gro 15BLAd: 2OBPEEILED Sy sake B
are connected via a red driver 6a, a green driver 6b and 10 a blue driver
6¢c. It shoul @bt HEOY ‘F?P‘?%cmja\ﬁlﬁ%naté&@hc‘éﬁ%@t FOWEReS QEEEYF oups
is represented by one LED. Actually, each color of LED group is consisted
of a |large n@¥beiseRtirEDshe ehiestrEbalimlumdinds ar e§feCEDVgmanems eurce
connected in series or parallel. Also, three colors of LEDs are nounted in
adm xi ng 15 neemket tand by rivam ioig ¢B &l pewet epusoetdwittathEearcal besnatingght s
are well mxed for emtting or diffusing an illumnating light. A control
circuit 75i s calrgendperatesd by téetifiedt andr senbthedenys caurdtoddher Lddagé r ol
circuit 7 is constructed with a mcroconputer including CPU 71, RAM 72,
EEPROM 73 ( whielcg iffder @0rthlitsl raaided, chpachtbrdesaral pOWSr c6AUEECedi 16D t
for appropriately |owering voltage) The control circuit 7 serves as

i ntegrating redSectoubteng p@ans, POV dSHePt Curea tCeelEplsoutansimad

| i ght adjusting neans. Control process to be executed by CPU 71 is

i ['lustrated ianradf LEwchesip Ha Flaggrden2buedhgraesl 5 iarkt a681ubhEERr €€5up
driver 6b and bl ue driver
5c are connected via a red driver 6a, a green driver 6b and
10 a blue driver 6c. It should be noted that, in the drawings,
eachcolor of the LED groups is represented by one LED. Actually,
each color of LED group is consisted of a large number of LEDs.
The LEDs in each color of LED group are connected in series
or parallel. Also, three colors of LEDs are mounted in admixing
15 manner to form an optical system so that three colors of lights
are well mixed for emitting or diffusing an illuminating light.
A control circuit 7 is alsc operated by the direct current
power source. The contreol circuit 7 1s constructed with a
micreocomputer including CPU 71, RAM 72, EEPROM 73 (while not
20 illustrated, it includes a power source circuit for
appropriately lowering voltage). The control circuit 7 serves
as integrating means, counting means, power supply mode control
means and light adjustingmeans. Controlprocess tobe executed
by CPU 71 is illustrated in a flowchart of Fig. 2.
25 The red driver 6a, the green driver 6b and blue driver

6c are controlled to be turned ON and OFF by a driver signal

outputindividuallybythecontrolcircuit?7. Innormal lighting




6c are controlled to be turned ON and OFF by a driver signal output

i ndividually by the control circuit 7. In normal lighting 2 0 APR éO@ﬂ s ﬁ
node, the control circuit 7 continuously turns ON respective driver %%\?“
6b and 6¢ to illumnate respective of the red LED group 5a, the green LED
group 5b and the blue LED group 5c¢ at tHhes nmaxi mum | um nance. 5 A waveform
of the alternating current power applied to the power source plug 1 is fed

sk T TRAR HEN il SR W T S SR
conparator 74, a | se si_gnal nchr.anous, with th |t t i

povrrvgr i s out pCIﬁl.v%;sf 6%0 :G%SPBHCE,X W qt%‘%ﬁ%ﬁﬁf&%&’%[#%ﬁngﬁﬁg%&eﬁD
supplied at a frequency of 50 Hz._ the pul se signal tput _fromthe
Comparator  AELH M [RFe SERET LERUBRRYP 01D S et e Piilen LRPo AT OPI BR FFt h

the alternating current power. A 16-bit counter 75 counts up the pul se
signal . A cartie Sy LERERRREMt er 75 is counted 15 by CPU 71 to record
the counted value in RAM 72. CPU 71 increnments an integrated povver.supEIy
period récorded i PEREATIS OéelthﬁnélﬁﬁFPa\FﬁéﬁeﬁéFrﬁﬁg POYATcBPRALEE Tof
RAM 72 reaches a val ue corresponding to one hour. Wile the counted val ue
of RAM 72 is §osPOWRENSQWEC PAtS 5 Eed 3 aCdrmRRIAater Tdrhbd acFFpa¢heor

i ntegrated power supply period recorded in EEPROM 73 will not be erased or
l ost. In thi < aaddereslsieniadrydedechilngizey arciedss ing eA&EEPROM TBL1RY
reduced. When the power source switch 2 is turned ON and thus CPU 71 is
activat ed, tuirereypaved wovwefosupplRrarethedonaraiker 74, a pulse signal

synchronous with the alternating current power is output. For
10 instance, when the alternating current power is supplied at

a frequency of 50 Hz, the pulse signal output from the comparator

74 should have the frequency of 50 Hz for synchronization with

the alternating current power. A 16-bit counter 75 counts up

the pulse signal. A carry signal of.the counter 75 1s counted
15 by CPU 71 to record the counted value in RAM 72.

CPU 71 increments an integrated power supply period
recorded in EEPROM 73 per one unit whenever the counted value
of RAM 72 reaches a value corresponding to one hour. While the
counted value of RAM 72 is lost when the power source switch

20 2 is turned OFF, the integrated power supply period recorded
inEEPROM 73willnotbeerasedorlost. Inthismanner, freguency
of writing access fo the EEPROM 73 is reduced.

When the power source switch 2 is turned ON and thus CPU
71 is activated, the integrated power supply period recorded

25 in EEPROM 73 is checked during initialization process. If the

integrated power supply period does not reached 50000 hours

vet, the respective colors of drivers 6éa, 6b and é6c are held




25 in EEPROM 73 is checked during initialization process. If the integrated
power supply period does not reached 50000 hours yet, the respec@iQvAPR 2004
colors of drivers 6a, 6b and 6¢c are held 2 0 APR 2004 - 7 ON continuously
for supply power to respective colors of LED groups 5a, 5b and 5c in
normal lighting node. If the integrated powef supply period is in a range
of 50000 to 60000 hours, the drivers 6a, 6b and 6¢c are driven in

5 a
first preann cenent_ node, f five mnutes. Lnt fil pr upge t
mde. Lhe red | EOTTUP St EPR ORI RIS g SOSPEs tve” FPRaREnaE ohED
continuously and the_bl LED, gr ou S5c_is.illumnated intermttently for
bl i nki ng. /ﬁt35099§m§arggku%%di%cf?Ps?oﬁwaﬁnhﬁgﬁkéﬁgnpoﬁﬁde operation, the
operation 10 node of t@ﬁhdrivers 6a, 6b and 6¢ is sw.tched i.nto normal
lighting node to contiMudRigeEaTeiRRNeF AYPRIHY Bed 198 IFeb g Polpnes, ©ft he
green LED group 5b and the blue LED group 5c. If the integrated _power
suppl y peri oP909 F% 60998 PePT s606566 @Bl’mﬁﬁosﬁou@%,aridneﬁgcdtair\?eflglﬁﬁ? 6B
and 6¢c are driven in 15 a second preannouncenent node for five mnutes. In
the second predidoihRERSNIERREMe e Brde f UED Yot BYeihd tRetBrPuBired
group 5c are illum nated continuously and the red LED group 5a is
i |l um nat ed iPESIMIURERMENE JRode i NIPAFeRUER FHUP 53 FRCedNPnISEEBNHED
pr eannouncenent node operation, the operation 20 node of the drivers 6a, 6b
and 6¢ is swigehse ImEranddiuninaad wenigdeusltend fdsudilye LEDnPRaER

all of the red LED group 5a, the green LED group 5b_and the blue LED group
5c. |f the inmegiatddlpoieptedppintegaitdentely rfer rakyekbpyg. After five

minutes in first preannouncement mode operation, the operation
10 mode of the drivers 6a, 6band 6c is switched intonormal lighting
mode to continuously illuminate all of the red LED group 5a,

the green LED group 5b and the blue LED group 5cC.
If the integrated power supply period is in a range of
60000 to 70000 hours, the drivers 6a, 6b and 6c are driven in
15 a second preannouncement mode for five minutes. In the second
preannouncement mode, the green LED group 5b and the blue LED
group 5c¢ are illuminated continuously and the red LED group
Sa is illuminated intermittently for blinking. After five
minutes in second preannouncement mode operation, the operation
20 mode of the drivers 6a, 6b and 6¢c is switched intonormal lighting
mode to continuously illuminate all of the red LED group 5a,

the green LED group 5b and the blue LED group 5cC.
If the integrated power supply period is in a range of
70000 to 80000 hours, the drivers 6a, 6b and 6c are driven in
25 a third preannouncement mode for five minutes. .in the third

preannouncement mode, the red LED group 5a and the blue LED

group 5¢ are illuminated continuously and the green LED group




70000 to 80000 hours, the drivers 6a, 6b and 6¢c are driven in 25 a third
preannouncenent node for five mnutes. In the third preannounceqqphpwﬂﬁ@,
the red LED group 5a and the blue LED group 5c are illum nated
continuously and the green LED group 2 0 APR 2004 - 8 5b is illum nated
intermttently for blinking. After five -n8nutes in the third
preannouncenent node operation, the operation node of the drivers 6a, 6b

d 6c i i t.ch iy A .l i t ' ly } '
21 of the retbsitenlatniniEaY At Y BRI Y Al e
ShouD 5 L1 PR B PRSI BRI, | Rofle! A5 s or008R.
pr eannouncenent node for éive mi_nut the f ourth 10 grean ouncepent .

. ,
hode. al | of SREFABUCREIPS oth WE THYedt. BEDARR0Gs 5B SRHCEREIbIBES LED

group 5c are illumnated intermttently for blinkingpall together. After
five mnutes MPFRhlFHREINE FrEsnho ousgigyd LdNBLRAtEna L 1RE Sp&rEEfon
node of the drivers 6a. 6b and 6¢c is switched into normal lighting 15 node

to continfousk§Pi §¥oRPnate BNe FYeeRelFRdITEEP gPBuUPnGathet hbugr JEPP
group 5b and the blue LED group 5c. If the integrated power supply period
is in a range®®f 90000 to 100000 hours, the drivers 6a, 6b and 6c are
driven in a fifth preannouncenent node for five mnutes. In the fifth 20
preannouncenent . noéE, theelyfesrateb RAwRD SWPREW Regd asl & LRD2 §RBEp SE
are held OFF so as not to illum nated and the red LED (group 5a is )

i 1lum nated | $PePHi te HRQGPO horuns i fkiengrigererbaj V& and 6c are driven in

a fourth preannouncement mode for five:ninutes. In the fourth

10 preannouncement mode, all of the red LED group 5a, the green

LED group 5b and the blue LED group 5c¢ are illuminated

intermittently for blinking all together. After five minutes

in the fourth preannouncement mode operation, the operation

mode of the drivers é6a, 6b and 6c is switched into normal lighting

15 mode to continuously illuminate all of the red LED group 5a,
the green LED group 5b and the blue LED group 5cC.

If the integrated power supply period is in a range of

90000 to 100000 hours, the drivers 6a, 6b and 6c are driven

in a fifth preannouncement mode for five minutes. In the f£fifth

20 preannouncement mode, the green LED group 5b and the blue LED

group 5c are held OFF so as not to illuminated and the red LED

group 5aisilluminated intermittently forblinking. Afterfive

minutes in the fifth preannouncement mode operation, the

operation mode of the drivers 6a, 6b and 6c is switched into

25 normal lighting mode to continuously illuminate all of the red

LED group 5a, the green LED group 5b and the blue LED group

5c.




mnutes in the fifth preannouncenent node operation, the operation node of
the drivers 6a, 6b and 6¢ is switched into 25 normal |ighting npde. to
continuously illumnate all of the red LED group 5a, the greenzL }bmwhp
5b and the blue LED group 5c. 2 0 APR 2004 9 If the integrated power supply
period is in excess of 100000 hours, the bitth preannouncenent node in
whi ch the green LED group 5b and the blue LED group 5c are held OFF so as
not to iIIuninatedﬁgnﬁRthe red LED group 5a is_illum nated 5

[

g . =09
intermttently for Pyt PeTREPA BPKEY RPPROY: PERERA A§ iPneXcems of
nor mal Iightinagnnde. During each node of operation, check of the
integrated poRRPOSHAHES pERPJdLT He Brged nonnCRaentPree A Va1pR thy gEGCAL
every one hour, at which the integrated power supply period 10 recorded in
t he EEPROM 73LER @HRdP 2P 1R dit¥eo PhuCoLF ssﬁﬁapngc P e ol Ensa asoaet
operation as required. As set forth above, the LED |l anp according to the
present invehfi onl¥Binatedr and tHee pawsr BBBplgravar i bd bis ndadumingted
power supply period for the LED groups on the basis of the 15 frequency of
the alterfati hptegmichenidypborerbidnkéngands mefiotiehned whthbBD gntepsnign
sel ect ed preannouncenent node when the integrated power supply period
exceeds respetntoethpr sanmadinééagbntingr imodei.a for notifying to the user or
manager around the lanp the fact that end of the Iife tine of the LED 20
| anp is com ng cl osBurThg eavhagerderoflsgrexratiqQr.epdreck of thepliategeatedhen
t he preannouncenent is given. Especially, it

power supply period recorded in the EEPROM 73 is performed at
every one hour, at which the integrated power supply period

10 recorded in the EEPROM 73 is updated to perform corresponding
preanncuncement mcde operation as required.

As set forth above, the LED lamp according to the present
invention may integrate the power supply period by measuring
power supply period for the LED groups on the basis of the

15 frequency of the alternating current as power source and
illuminate the LED groups in selected preannouncement mode when
the integrated power supply period exceeds respective
preannouncement criteria for notifying to the user or manager
arcund the lamp the fact that end of the life time of the LED

20 lamp is coming close. The manager or user may prepare for
replacement when the preannouncement is given. Especially, it
would be convenient to provide a plurality of life time
preannouncement modes depending upon level of possible fatigue
of the lamp.

25 While the present invention has been discussed in terms

of the preferred embodiment, variocus modifications, omissions,

additions and different designs without departing from the




woul d be convenient to provide a plurality of life tine preannovaﬁﬁgﬁgw
nodes dependi ng upon | evel of possible fatigue of the lanp. 25 I é
present invention has been discussed in terms of the preferred enbodi nent,
various nodifications , om ssions, additions and different designs w thout
departing fromthe 2 0 APR 2004 - 10 prina ple of the invention should be
obvious to those skilled in the art. Therefore, the present invention

shoul d be wunderstood as_including.al]l ssihl e enbodi nents, .nodif . .
Ceations. onPSHIGHRLe R ASEN iop PBPRAARP PR iR Renk 188

wi t hout departing.fromithe principle of the invention set forth i h
Appended of ai 1. 6 FHt anaBenelaie pothPoRratPIbr odPIENE PRGNt B
adj ust ment i nput nmeans _for externally_providi_.ng an adjustnment _ signal of

i | | um nation CRBEGFSEPORAGHNGIRAIRY Pi# pepg ikl eamrodimant £pcdi L i te8REr of
respective drivers 6a, 6b _and 6¢c for adjusting tone of illumnnation Iight
and/ or |ight @RbERLONF: 3AGELHCPE amst &P theftth telidh t eRRaPEndmeLrPERLS
power source connecting position is not inherently the power source plug
but can bé avibhpubaePasrtineiremaimsPriafiPLlA 96 thehénpenEicsdiftEoshit ch
15 2 disclosed in the preferred enbodinent is not essential for the
present invenifohhe2appapiedogdaimsl WHAT IS CLAIMED IS: 1. A LED | anp

system conpri si ng:
For instance, it is possible to provide a lighting

adjustment input means for externally providing an adjustment
signal of illumination coloxr or light amount for CPU 71 so that
10 CPU 71 may control respective drivers 6a, 6b and 6c for adjusting
tone of illumination light and/or light amount. It should be
noted that, the alternating current power source connecting
position is not inherently the power source plug but can be
a lamp base of the filament lamp. Also, the power source switch

15 2 disclosed in the preferred embodiment is not essential for

the present invention.




an alternating current power source connecting portion for receiving an
alternating current; 5 a power source converting portion for receijngRgmid
alternating current and rectifying the received alternating current for
generating a direct current power; LED group consisted of a plurality of
LEDs and receiving a direct current powerjoutput from said power source
converting 10 portion, said LED group having a life tine preannouncenent

portion for integratin ower supply period for issuing preannouncenent
i ndi cative ofHRIproacHMgIED the end of the life, said life tine
preannouncenment portion including: 15 counting nmeans for neasuring said

power supply lperiodt IFEP tlenmbhEysten eompeifiM@y of the alternating power
source, integrating neans for integrating the power supply period neasured
by sai d counting meanslardnsttdmggurirentnpeyeat eduvatueonier Bl Mardid | e
menory, and 20 power supply node control means for controlling
i I'lum nati on fafr seeckisg ain daffereat ingdesrremt uding a nornmal |ighting
nodes, said power supply node control means being responsive to an
i ntegrateg val ue ofa spiwke?25sdbiteqr abnRgrireans pion teone SO rofr euredideingr reaied
criterion to operate in a predetermned life tinme preannouncenent node. 2.
A LED | anp systsr@st 58§ doftdni Nagd aiéedifydies etite Seédce 2rdl AR 004 indl 2
power supply node control means checks the integrated val ue
current for generating a direct current power;
LED group consisted of a plurality of LEDs and receiving
a direct current power output from said power source converting
10 portion, said LED group having a life time preannouncement
portion for integrating power supply period for issuing
pPreannouncement indicative of approaching to the end of the
life,
' said life time preannouncement portion including:
15 counting means for measuring said power supply period
on the basis of a frequency of the alternating power source,
integratingmeansforihtegratingthepowersupplyperiod
measuredbysaidcountingmeansandstoringtheintegratedvalue
in a non-volatile memoxy, and
20 power supply mode control means for controlling
illumination of said LEDs at different modes including a
normal lighting modes, said power supply mode control
means being responsive to an integrated value of said

integrating means in excess of predetermined criterion to

25 operate in a predetermined life time preannouncement mode.

2. A LED lamp system as set forth in claim 1, wherein szid




stored in said non-volatile nmenory upon initiation of power Sﬁﬁﬁl¥ zﬁ t hat
said LED group is operated in said life time preannouncenent APR 804 5
predeterm ned period and in said 5 normal |ighting node when said
integrated value is in excess of said criterion. 3. A LED |anp system as
set forth in claiml1l, wherein said power i2upply node control nmeans is set
a plurality of criteria 10 corresponding to a plurality of life tine
preannouncenent | evel s of nutua

for plurality I | stjnct
D eannouncensitvibceesply odelFafe L neend wehder 08 L Feararan 1valis on
includes a plurality of LED grou each of which is consisted of a |arge
5 number of "TErEedr 1 tei S Sre rt IR GnTREY BFoR BHEC e bt Rey OF By éF
groups, and said power sggglg node control neans controls omer.supgl%&
nmodes of eachSWRPHY BF Hews 531d LEROTQMy 15sPReFatedetnroet® +HEEI WAt 4,
which further 20 conprises |light adjusting neans for variably controlling
i || umi nati on RE¢dRNeEnSenent EPPgR ofPE ByPHPRE BeTRENEA BepbNer and uppl §2Hbde
control neans on the basis of an adjustnment signal for illumnation color
and | i ght Samou@Emappti et Exg avortg (WRemsagd Antepprpged ¥eduemifsiBet*FeFth
in claim2, wherein said power supply node control nmeans is set a
plurality of efisekrfacriberéspending to a plurality of lifetine
preannouncenent |evels 2 0 APR 2004 - 13 for a plurality of nutually
di stinct preannouncenent nodes. 7. A LED | anp systemas set forth in claim
2, which includes a plurality of LED groups, each of which is consisted of
a large 5 nunder of2|IER l@mm sysltem dsssehciofthrn ivdaiof 1.EFRbersiot fakd
power supply mode control means is set a plurality of criteria
10 corresponding toapluralityof life time preannouncement levels

for a plurality of mutually distinct preannouncement modes.

4. A LED lamp system as set forth in claim 1, which includes
a plurality of LED groups, each of which is consisted of a large
15 number of LEDs of a color distinct from that of LEDs in other
LED groups, and said power supply mode control means controls

power supply modes of each color of LEDs.

5. A LED lamp system as set forth in claim 4, which further
20 comprises light adjusting means for variably controlling
illumination color of said LED groups by operating said power
supply mode control means on the basis of an adjustment signal

for illumination color and light amount applied externally.

25 6. A LED lamp System as set forth in claim 2, wherein said

power supply mode control means is set a plurality of criteria

corresponding toapluralityof 1ife time preannouncement levels




LED groups, and said power supply node control neans controls power supply
nmodes of each color of LEDs. 8. A LED |l anp systemas set forth in < GiARR 2004
wherein which 10 further conprises |ight adjusting nmeans for variably
controlling illumnation color of said LED groups by operating said power
supply node control nmeans on the basis ef1an-adjustnent signal for
i1lumnation color and |light anount applied externally. 15 9. A LED | anp

systemas set_forth.,n claima3 ié%}i ncludes a plurality of LED groups,
och of “whi oS 4 ek BoE, MBI R e Bt fidddeden En iRl
fromthat of LEDs in other LED groups, and said power supply node control

means controls 20 power supply nodes of each color of LEDs. 10. A LED | anp
systemas set_forth in claim9, wherein which further conprijses |ight

adj usting meahs for® VEPi MY SYSHAT 8F1 § Yy HoTthilRat] ¥ ol BRIGR 2¢HdeD
groups by operating_25 said _power supply node control neans on the basis of
an adj ust nent2 PéugRAL tFRT LEDLET AR F ortddt BF WRECT iightonfdiRedpr sarge

externally.
g number of LEDs of a color distinct from that of LEDs in other

LED groups, and said power supply mode control means controls

power supply modes of each color of LEDs.

8. A LED lamp system as set forth in claim 7, wherein which
10 further comprises 1light adjusting means for variably
controlling illumination color of said LED groups by operating
saidpower supplymode controlmeans cn the basis of an adjustment
signal for illumination color and 1light amount applied
externally.
15
9. A LED lamp system as set forth in claim 3, which includes
a plurality of LED groups, each of which is consisted of a large
number of LEDs of a color distinct from that of LEDs in other
LED groups, and said power supply mode control means controls

20 power supply modes of each color of LEDs.

10. A LED lamp system as set forth in claim 9, wherein which
further comprises light adjusting means for wvariably
controlling illumination color of said LED groups by operating
25 said power supplymode control means on the basis of an adjustment

signal for illumination c¢olor and 1light amount applied

externally.




