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meg zclede xe` zcled oiay xywd

În xe` zxivil oeail zxep ici lr xe` zxivi oiay lcaddLED

legc oicaer

zepwqn

zaya lnyg

miilnyg mixiykn aeh meiae zaya lirtdl `ly micitwn dkldd ixney

eli` .eihxte xeqi`d inrh xg` llk jxca yexcl ilan ,mzeakl `le miipexhwl`e

ozip `ly xac oi`y hrnk ixdy ,ixnbl mipzyn zayd ipt eid ,xzen xacd did

dpgad zniiw mpn` .legk zayd dyrize ,lnygd gek zervn`a elirtdle erval

xeqi` ,miwqetd aex zrcl ,mda yiy ,'y`' mixcbend mixiykn oia zwdaen

ixiykn ziaxn mdy ,'y`' `ll mixiykn oial ,'ieaik'e 'dxrad' ly `ziixe`c

xiykna miiw m` wx zniiw lnygn d`vezk 'y`' .meik dwipexhwl`de lnygd

m` mb) miilnyg menig iteba e` (oeail zxep) dlibx dxe`z zxepa enk ,oaeln liiz

dxeq` efk dlrtd ik `id epxec iwqet znkqd .(zthrn jeza xzqp oaelnd hegd

'zkzn ly zlgb' zxradk ,dxezd on1xcba mpi`y mixiyknd x`y mewn lkn .

ycig (h ze` rvn` p 'iq zay) ''yi` oefg"d ?zaya mxeqi` edn ,ieaike dxrad

lr ecinrny oeik'' ,''yihta dkn e` dpea'' meyn dxeq` zilnyg dlrtd lky

ieak xiyknl ilnyg mxf zqpkd eipira .''zecinza lnygd mxf z` mexfl ezpekz

,eilr ewlgp exec inkgn miax ."miigl zeenn" xiyknd z` d`ivene eze` "dpea"

ilnyg xeykina oi` ,mzrcl .'dxivi'k `le 'yeniy'k dlrtdd z` mixicbn mde

1mexc xtk) 84-74 'nr bk 'iq g"e` a"g ,dxez ly dld` z"eya l`ix` awri axd y"n 'ire

`"ie) iwqpfcexb xfer miig iaxy recid xetiqd z` my `ian `ed x`yd oia .(q"yz ixyz

lr ,lnygd xe` lr y`d ixe`n zkxa y"vena jxal citwd (wqixan miig iax df didy

.y` epi` lnygd xe`y mixaeqd mireh ly maln `ivedl zpn
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,c"ei wgvi zia z''ey) yiwlrny wgvi iax .`ziixe`c xeqi` mey 'y`' `ll

ik ycgn `ede ,'y`' eppi` xen`ky oetlha yeniy xeqi`a oc (`l 'iq zehnyd

cxa wqxl xeqi`d `ed df xeqi`l `nbec .''cilen'' iexwd opaxc xeqi` ea miiw

.cala opaxc xeqi` `ed 'cilen' .dnecke lfepl wvend z` jetdle zaya blye

milke micba (myal) gix ciledl xq`p my (bk dvia) `xnbd lr mipryp mixacd

,mipexg`d on miax ewlg eixac lr mb dyrnl .'gix cilen' meyn aeh meiae zaya

f"y axd mkiq jkeycgl ce`n dywy ipayeg" :(h 'iq `nw dnly zgpn) jaxrie`

ilnyg mxf zxibqa oi`y laewn meik ."q"ya llk xkfp `ly dfk cilen xeqi`

milbrn zxibqa mle` ,zay zek`ln h"ln zg` ea ziyrp ok m` `l` dxez xeqi`

legc oicaer meyn `ed xeqi`d miilnyg2.

cl - xe`d zehlet zeceicd opid xzeia miipekqgd dxe`zd ikxcn cg`LED ¥

(Light Emitting Diode)dvgnl mikilenn miakxend el` miaikx .3mxf mikted

Îd zelivp .oeaild zexepnn ce`n dpey jxca xe`l ilnygLEDon xyr it cr daeh

aex dpexg`l cr .dibxp`a xzeia zeipekqg od xnelk ,hdld zexep ly zelivpd

dxep ,aegx zxe`z ,xefnx zexe`) ziperav dxe`z myl did oda dyrpy yeniyd

Îdy meyn ,(cere wlcp xiykn ik dcirndLEDcala cg` rav lra xe` hlt

witdl egilvd dpexg`l mle` ,(mirav dnk ly aeliyn ieyry 'oal'd xe`l cebipa)

zervn`a oal xe`LEDÎd ly zeipekqgd z` lvpl jkae ,LEDxe` zwtd myl

Îd zlert ote` z` oegal eppevxa df xn`na .dibxp` ly dkenp drwydaLEDi"re ,

cl xe` zwlcda ,xeqi`d xcb edn - ok m`e ,xeqi` yi m`d dl`yd lr zeprl jk¥

zaya4.

2aq-ep 'iq ,b"pyz zeilrn ,uiaepiax xfril` megp axd x"enl dngln icneln z"eya d`x

;(73-68 'nr) dk 'iq g"e` ,g"qyz zeilrn ,megp giy z"ey extqa oke ;(184-169 'nr)

ipkhkld oexwr - zaya ilnyg mxf iepiy ,ofex l`xyi axd :'oinegz' ixn`nae

miilnyg mipyiig zlrtd ,ldepw aiyil` axd ;98-83 'nr (e"qyz) ek jxk ,eineyiie

a jxk ,zaya ilnyg mxf cilen ,al a`f 'text ;286-278 'nr (b"qyz) bk jxk ,zaya

.58-35 'nr (`"nyz)

3- n"ln) dvgnl jilen xnegSemiconductorzilnygd dkledd zepekz xy` xneg epid (

mixneg ly dl` oial mikilen mixneg ly zepekzd oiay agxd megza ze`vnp ely

,dxehxtnh iepiy zervn`a mdly dkledd znx lr helyl ozip el` mixnega .miccean

.miihte` mirvn` zxfra mb enk ,ugl zervn`a

4zlrtd ixcb lr epcy mipexg`dn yiLEDmilyexi ,al a`f 'text ,al ikxrn d`x ,zaya

dyn axd ,zayd zyecw ;oiipra dxexa dpwqnl ribn `ed oi` j` - bkw-fw 'nr e"pyz

dxez xeqi` yiy azek 34-32 'nr h dxrd h sirq dwrf` wxta `"qyz milyexi ,ixxd

zlrtdaLEDixe`n ly b wlg) dxe` ipxwa zenewn dnka `yepa oc oxew onlf axd ;

lr yiy xexa df itl" dlrde etzz-atzz ,cqzz-aqzz 'nr r"yz milyexi (mlyd y`

eixacl qeqia `evnl izikf `l j` ,"ycg xe` ea xvepy mewn lka cilen xeqi` mipt lk

.my
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Îd zlert ote`LED

Îd zlert z` x`zl ozip ihnkq ote`aLED.1 miyxza xievny itk

Îd zlert ote` ly ihnkq xaqd :1 miyxzLEDen znevd .l`nyn dlrnly xef`d xy`k znbc
,mipexhwl`a lc) mixega xiyrd xef`d `edP-typexiyrd xef`d `ed epininy xef`de (

,midk mixeck) mipexhwl`aN-typexef`d l` ipevig gzn i"r mitgcp mipexhwl` xy`k .(
) dkledd zrevxn mixaer md mixega xiyrdconduction) zeikxrd zrevxl (valencemd f`e ,(

.mipehet mihlet

ÎdLED`edy ,dibxp` xrt ici lr oiite`n dvgnl jilen .dvgnl jilenn akxen

ici lr zqlke`nd xzeia ddeabd dnxd) dkledd znx oia dibxp` yxtd

Îk zpneqn mipexhwl`conduction bandzehyt myl) zeikxrd znxl (1 miyxza

Îk zpneqn ,dkledd znxl zgzn zg` dnx -valence band.(1 miyxzaLED

cg` cva .mipey mibeqn dvgnl mikilen ipy oia znev epid (dceic lk dyrnle)

) mipexhwl`a xiyr dvgnl jilen miiwN-typedvgnl jilen miiw ipyd eciva ,(

) mixega xiyrP-type.zeikxrd znxa mipexhwl` ly ax xeqgn lra xnelk ,(

nevd iciv ipy oia gzn miny ep` xy`kdyrnl ep` ,dkxc mxf mixfdl miqpne ,z

xy`k .mixega xiyrd cvl mipexhwl`a xiyrd cvdn mipexhwl` mitgec

xeg oia ybtn ygxzdl ieyr ,(jtidle) mixega xiyrd cvl miribn mipexhwl`d

jldna .ipyd z` cg` milhane ,mixagzn miipyd dfky dxwna .oexhwl`l

mipexhwl`le xg`n .zeikxrd znxl dkledd znxn oexhwl`d xaer df jildz

znxa (mixegd e`) mipexhwl`d ly efn xzei dlecb dibxp` dkledd znxa

oexhwl`d lr ,dibxp`d xeniy weg it lre ,df jildz revia myl okl ,zeikxrd

ddfd dibxp` lra oehet zhilt ici lr z`f dyer `ede ,ztcerd dibxp`d z` ca`l

ilra mpid df jildza mihltpd mipehetd lke xg`n .xnegd ly dibxp`d xrtl

rav .cala cg` rav lra - ih`nexkepen epid hltpd xe`dy ixd ,dibxp` dze`
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Îd dieyr epnn xnegd ly dibxp`d xrt it lr rawp dfLEDmiipey`xd mixnegd .

exvep mdnLEDmibeq xtqn xak miniiw meik .cala mec` rava dxe`z ewtiq

lyLEDizla) dlebq `xhle` dpixw oke ,legke wexi ,mec` mirava xe` mihletd

xviil elgd zepexg`d mipy ynga .(zi`xpWLED: White Light Emitting Diode,

.dlibx zizia dxepk df aikxa ynzydl mileki dzrne

2 miyxzÎd iaikxn :LEDÎk oneqnd ohwd wlgd `ed dvgnl jilend xnegd .Semiconductor die.

2 miyxza ze`xl ozipy itk,(dkiq y`x ly lceba) ce`n ohw `ed xi`ny wlgd

Îd ly dx`dd zeliril mii`xg` owzdd ly miwlgd x`y xy`kLEDdyrnl .

ea oi`e ,dxrada e` meniga xeyw eppi` ,oira diitvl ozip epi`y jildza xaecn

.xneg ly ielik

cilen

'cilen'e 'clep' ,mibyen ipy oia licadl yi5,aeh meia ycgzpy xacd `ed clep" .

zkqnl m"anxd yexit) "zepli`d on oilaepd zexit oebk ,eilr mzrc dzid `ly dn

,bga e` zaya xvepy xac lk .(` ,` dviaxvepy xt`e aeh meia dclepy dviak

mc`d lr xeqi` `ed ixd 'cilen' .clep meyn xeq` `ed ixd - mivr zxira ixg`

.cala minieqn mixacl qgia cilen xeqi` exikfd l"fge ,dycg ze`ivn xevil

5i"yx zrcl :a ,ak dviaa gix cilen ziibeqa ixi`nde i"yx zwelgn z` oiadl d`xp jk

xeqi`d ixi`nd zrcl eli`e ,gix ea yiy ycg beqn cba clepy xnelk ,clep `ed xeqi`d

,dklda lnygd ,iel dcedi 'text axd y"n mb d`x .xiee`l gix mi`iveny ,cilen `ed

.210-191 'nr a"pyz dpya dpy
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zxep zwlcdl qgia azk (qw 'nr f spr ipy wxt) y` ixe`n xtqa jaxrie` f"yx

,mlera llk did `l `xwirny ycg xi`n ilk dyer `ed eli`k xity d`xp" :oeail

ikd elit`e ynn eda zil edieexzc ,gix zcledn liw `l inp envr xe`d zcled mbe

jxk ,mlyd y` ixe`n) oxew onlf axd wiic jaxrie` f"yx ly el` mixacn ."xeq`

lk lr yiy xexa df itl" :(btzz 'nr a spr iyiy wxt dxe` ipxw qxhpew iyily

mewn lka df lr xfg `ede ,"ycg xe` ea xvepy mewn lka cilen xeqi` mipt

xveiy lnyg xiykn zlrtda cilen xeqi` yiy heyt xack `iane ,xtqd jynda

Îe ,xe`LED.llka

cilen ixeqi` drax` ep`vn ;'xe` cilen' xeqi` cenlza ep`vn `l mxa

(` ,bl dvia) y` cilen ;(` ,gn zay) meg cilen ;(a ,ak dvia) gix cilen :cenlza

z` zencl ozip mdn inl .(a ,`p zay) gxwn min cilen mipey`xdn wlg it lre

zervn`a xe`d zwlcdLEDaxde jaxrie` f"yx okÎm` epeekzd cilen dfi`l ?

?oxew

ixtd mya jaxrie` f"yx `iady dnl mixacd z` jiiyn (ctzz 'nr) oxew axd

awz 'iq g"e` b"nxtd .ilnyg uevip oiipra (pwz 'nr 'zeaeyze mixn`n' my) micbn

xvi `ly uevip mb j` ,mivr wilcd uevipd m` wx zygxzn dxraddy azk ` w"q

lbrn zxibq lka cilen xeqi` miiw df itl .cilen meyn aeh meia xeq` dtixy

envra jaxrie` f"yxy iptn ,ce`n miyw el` mixac mxa .zevevipd zngn ilnyg

uevipy (dpwz-pwz 'nr zeaeyze mixn`n ,ilnyg uevip xn`n) my dpwqnl dlrd

`ed uevipdy mixacd mze`a elit`" :xeq` epi`e ea jxev oi` ixde ,ynn ea oi`

!"xeqi` meyn dfa oi` ikd elit` ,ynn ugel `edy mewn eze`a dyrp mbe ,lecb

În xe` zxivil (cilen `le) clep xeqi` jiiynd ixwird mrhd ik d`xp j`LED

mipexhwl`d mxf znxfd iptl .mcew did `ly ycg xac zxivie zeig zcled `ed

oirke ,xi`n seb epiptl ixd ilnygd lbrnd xeaig ixg` j` ,jeyg aikx epiptl did

meyn zaya lnyg xeq`l wgvi ziad ly ixwird wenipd dyrnl edf .dycg dxivi

ehlwy myeand qxgd e` myeand cbad .gix cilenl df cilen deeyid jkae ,cilen

d`vezd .ycg gke dycg dpekz eiykr mda yiy iptn ,dycg dxivi md gixd z`

akxd `ed myean cba ;dycg dxivi `idmxef xy`k jilen heg ,ok enke ,dycg d

ici lry" azkyk wgvi ziad d`xpk oeekzd dfl .dycg dakxd aygii lnyg ea

`qk `tegq enkc ,zaya xeq` dfe ,ixhwrlr gk clep ixhwrlrd mxf zxibq

."i`xy`

xF` cilen

`le mivrd on `l [y`d=] xE`d z` oi`iven oi`" :f"n c"t dvia dpyna epcnl

?`nrh i`n" :dxiaqd (a ,bl dvia) `xnbd ."mind on `le xtrd on `le mipa`d on

wqt `"d c"t aeh mei zziay zeklda m"anxd ."aeh meia cilen `wc meyn
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mivrd on `l y`d z` oi`iven oi`" :`xnbdn dpey mrh mr j` ,ef dpynk dkldl

oigipny min d`ln zikekf e` dyw jf ilk e` ...zekznd on `le mipa`d on `le

ea `veike df lk ,wlcie ea `veike ozytl ddbp xefgiy cr ynyd oir cbpk dze`

y` `ivndl la` ,dievn y`n xiradl `l` aeh meia xzed `ly ,aeh meia xeq`

xn`" :m"anxd lr biyn my c"a`xd ."axran dze` `ivndl xyt` ixdy ,xeq`

"`xnba yxtny mrhd `ede ,dpkd o`k oi`e cilen `edy iptn xn`ie ,mdxa`6.

df xeqi`y ep`vn `le ,y` xevil xeq` m"anxd ixacl oiae c"a`xd ixacl oia

sqepa .xe` dvitn `id ok enke ,meg da yi dxq`py y`d .y`d zepekzl xeyw

zg` da xqg m` dxe`kle .dadl dl yie ,dlkzn dly dxrad xneg jkl

.cilen meyn dxq`py y` `id oi` ,elld zepekzdn

s` zaya oelg geztl xzen .dfky xeqi` ep`vn `l ?xe` ciledl xeqi` yi m`d

ep`vn `l ok enk .xcga xe` cilen meyn miyyeg `le ,xcgl xe` qpkiiy it lr

jeyg mewn xi`dl zpn lr ze`xn ly zkxrna ynzydl xeqi`7l"fg mpn` .

ynyd ipxw cewin zervn`a y` wilcdl zpn lr zlcbn zikekfa ynzydl exq`8,

y`d zxivil mcew cer mxa ;lirl ep`ady dviaa dpynd ixac ly ceqid dfe

z` mixqe` l"fg eid xe` ciledl xeq` did m`e ,lecb xe`l mxeb miipxwd cewin

y` xvep m` wxy jkn .y`d zxivil mcew cer ,miipxwd cewin alya xak dyrnd

ozip ,cilen meyn xeq` xacd.zxzen y` `ll xe` zxiviy cenll dxe`kl

mewnn xe`d z` mixiarn xy`k xe` zcled exq` `l ile` ,xxal yi oiicre

zxvei dpi` (d`xnd mb enk) zcwnnd dycrd zlert ?ycg xe` zxivi ila mewnl

dxwna ile` .xg` mewnl cg` mewnn miiwy xe`d z` dxiarn wx `l` ,xe`

milirtnyk dxewy itk) ycg xe` mixveiyLED(xe`l zilnyg dibxp` miktedy

l"fg ea dxwn `evnl izglvd `l ?clep xeqi` e` cilen xeqi` df dyrna yi

dtixy zervn`a `ly mc` ici lr xe` zxivi ly ze`ivna exikd9wecal ozip j` ,

6dnvr y`d ixdy y`a clep xeqi` oi`y xiaqdy dpyn cibn d`x m"anxd ixac xaqdl

`le cilen xeqi` o`k yi ok m` .leyial dzxhn lke ,(` ,ak `nw `aa) ynn da oi`

b wlg hqilanv axd zxecdn) jex`d ycewd zceara `"ayxd ixac z` mb d`x .clep

.c w"q awz 'iq g"e` oglyd jexre (ax 'nr

7dii`xd ew z` zeptdl xyt`nd ihte` xiykn ,tewqixta zaya ynzydl xzen

izla e` dyw dxiyid mzii`xy zenewn l` dii`x zieef lawl jke ,ze`xn zervn`a

liawna ef len ef zegpend ze`xn izy eay xepivn akxen heyt tewqixt .zixyt`

ly zieefae°.odipia xagnd ewdn 45

8ahid xken dide ,dwizrd oeeia qcnikx` ici lr dpey`xl crez zeycra dfk yeniy

.l"fgl

9'x xn`" :(crz fnx ediryi) iperny hewlia mixkfen (zililgb) xe` mihletd miig ilra

z`xwpe zlgbk dze` d`ex ,epnn `xiizn dide zrlez d`ex didy inl ,y"x xa dcedi

d`ex dz`e xwead `eai ,zcweie zlgb `id dlila ?`xiizn dz` efn l"` .dlil zxneb

,mixdef zexe` miwitnd miigd ilra oian zerecid od zeililgbd ."zrlez `l` dpi`y
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dxwn mb exq` m`d xxale ,dxard ly dxwna mb cilen meyn exq` eay dxwn

.dycg dxivi ly

meg zclede xe` zcled oiay xywd

:(` ,gn zay) cilen xeqi` ep`vn megl qgiae ,megd `id y`d zepekzn zg`

`inc `fek gp`c `car `eddl deifg ,`zelb yix ial erlwi` `xif iaxe dax"

mginn `py i`n :`xif iax dil xn` .dax [ea xrb=] didfp ,`newnewc `net`

`w icele` - `kd ,miwen `w inewe` - mzd :dil xn` ?[xzeny] mgin iab lr

,zaya meg cilen xeqi` miiwy o`kn wqet e"d c"t zay zekld m"anxd ."cilen

.leyia icil ribdl leki m` wx xeq` xacd ik xiaqn fi 'rq giy 'iq g"e` r"eyde

xeqi`l xeyw df oic ixde ,dxeq` leyial mexbl dlekiy meg zcled wx xnelk

x"en giked ok enk .clep xeqi`l `le ,zek`lnd zea`n cg` `edy lyan

uiaepiax xfril` megp axd10meg zcled `le ,dxeq` y` meg zcled wxy

.mzq

mixacd mde ,dxrad `la s` meg mixveiy mixneg mireci eid xara mb

zehletd zeinik zeivw`ixl minxebd mixnegl dpeekdy d`xpk .lad mitiqend

iteliga ielze zwelgna iepy zaya lad siqend xaca oinhdl xeqi`d mrh .meg

xaca oipneh oi` exn` dn iptn" :riten miqetca epiptl .a ,cl zaya ze`qxib

dzgi `ny ...zlgb ea yiy unxa oinhi `ny dxifb ?mei ceran elit`e ,lad siqend

ixdy ,lyank d`xpy `ed mrhd mzrcle ,zxg` miqxeb m"anxde s"ixd ."milgba

lad mitiqend mixacd oia .(`"d c"t zay zekld) "y`d oirk eleyiaa oitiqen"

eywd (iriax wxt yix my) inlyexia dpde .leg mb (a ,fn zay) dpyna `pzd dpn

mixacd oia leg lelkl ozip ji`e ,"ophviy ick legd lr znd z` oilihn" epipyy

:dcrd oaxw yxit ."`ppev ovine `gzx gzxin `lg odd" :evxize ?lad oitiqend

cvik xexa `l ."xzei exxwn xw `edy xace ,enngn gzex `edy xac - dfd legd"

wiacn xy`ky dfk leg lr exaicy xexa mipt lk lr la` ,dfd legd lreteze` mi

xzi ycg meg ea xvepy `l` - dxicwd on meg hlew `edy wx `l dng dxicwl

z` miwiacn oi` m` la` ;dxicwd z` mngn envr `ede ,dxicwa epyiy dn lr

xy`ky `vnp .opvn `ed daxc` `l` ,ycg meg xvei epi` `ed mg xacl dfd legd

oitiqend mixac x`y enk `ly .meg cilen meyn dfa yi lega dxicw mipinhn

mia ,xiee`a ,mixdef miig ilra ly zeveaw miyingn xzei yi :zecigid `l od j`

.mc`d zhilya `ly dzyrp ef dx`d j` .dyaiae

10icneln z"ey ;145-142 'nr (a"pyz) bi oinegz ,zaya (hiilwihq) xelwna yeniyd

divw`ix cvn wx mipc ef dhiy lr miwlegd mb .162-160 'nr (2 dxrd lirl) dngln

(lyan meyn) zaya zinik`le.xe` zcled meyn
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miaxwn xy`k wx meg cilen dfd legd ,onfd lk meg mixvei mdy xyt`y ,lad

minrh jixv dnl ok m` .meg cilend dyrn `id lega dpnhd okle ,mg xacl eze`

`ny dxifb' e` 'lyank ifgin' `la elit` `ld ?lega dpnhd xeq`l ick mipey

xeqi` oi`y o`kn gken ?cilen meyn ea oinhdl xeq` zeidl jixv 'unxa oinhi

`edy ,meg zxiavy iptn `ed mrhd .meg xeavl xeqi` yiy s` ,ycg meg ciledl

epi`y lk xeq` epi` ycg meg ciledl elit` la` ,y` meyn zxq`p ,y` zclez

eil` qgia xeqi` ep`vn `ly ,xe`l qgia e"w ixd - megl qgia jk m` .y` zclez

.llk

l"fg ea dxwn ep`vn `l mpn` :mcewd sirqdn epzl`y lr miper ep`vnp ok m`

.dtixy `ll meg zxivi exikd md j` ,dtixy `ll xe` zxivi ly ze`ivna miwqer

i"r `ly dyrpy xe`a xeqi` oi`y e"w ok m`e ,clep meyn ea oi` dfky meg

.dxiran ieyry xe` mixiarn xy`k mb xeqi` ep`vn `l ixdy ,dtixy

În xe` zxivil oeail zxep ici lr xe` zxivi oiay lcaddLED

.dadle xread xnegd ly ielik ,xe` ,meg :miixwir mipiit`n drax` yi dxradl

m"anxd zrcle ,xirank aiigzdl zpn lr miaikxnd lka jxev oi` ik xexa

(owzn/sxvn zpeeka) zkzn ly zlgb dakne xirand mb (g"xd zhiy zeawra)

llk dadl da oi`e dlkzn dppi` ,xe` dvitn dpi` ef zlgbe ,y` ici lr dnnegy

xirand zclez meyn dxezdn aiig -11ynydy ,ynya lyany in ,z`f znerl .

.xzen xacd - dadl da yie ielik ici lr znxbp ynyd zxira ,xe`e meg dvitn

e meg - d`vezd `ly xnel jixv ?mipyd oia alyl ozip cvik,miraewd md - xe`

hegn raepd dx`dd jildz oia lcadd dn .df avnd icil `iany jildzd `l`

ly dx`d oial hdlLED?

`ed ygxzny jildzd (obelde oeail zxep) dxran d`vezk uten xe` xy`k

awre ,ilnygd mxfdn d`vezk (qeiflv zelrn 1,000În dlrnl) ce`n wfg menig

,dpixw hlet dxehxtnh lka seb lk dyrnl .xida xe` zpixw hdld heg hlet jk

ze`xl zpn lr .helwl dleki dpi` oirdy lbd ikxe` megza `id ef dpixwy `l`

ce`n zedeab zexehxtnhl ribdl jxev yi zhltpd dpixwd z` oira12ep` dyrnl .

zeiwlg zeibxp` zx`zn ef dibxp` .zinxz dibxp` efe ,meg zhiltn xe` mixviin

,i`xw` ote`a mirp xy`e ,zkxrnd z` miaikxny miitewqexwind miwiwlgd ly

zeibxp`d mekqk ef dibxp` lcnl ozip .dxehxtnha dxeywd zrvenn zexidnae

11.`rx-gqx 'nr a"lyz milyexi ,xnzi` xcd ,uiaepiax xfril` megp axd x"en ixac d`x

12ely dxehxtnhdy) xegy seb zpixw aexiwa `id oeail zxepn zhltpd dpixwdy oeeikn

ef .oirl mi`xp mpi`y lb ikxe`a `id lecbd daex ,(oieelw zelrn 3,000Îl 2,000 oia `id

.ce`n dkenp `id oeail zxep ly zixe`d zelivpdy jkl daiqd mb
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zihpiwd dibxp`d idef ,cigi wiwlg xear .zkxrna miwiwlgd llk ly zeihpiwd

În dpixw lr mixacn xy`k z`f znerl .znieqn dxehxtnh xear zrvenndLED

xvep epi` xe`d ,lirl epx`izy itk .oihelgl dpey beqn dibxp` lr mixacn dyrnl

xaer oexhwl` xy`k .mipexhwl` ly dibxp` ixarnn `l` (zinxz dibxp`) megn

mxeby dibxp` yxtd xvep (lirl 1 miyxz d`x) zeikxrd zrevxl dkledd zrevxn

.dx`dl

exq`y iptn zinxz dibxp`n zraepd dx`d exq` l"fg ik xnel ozip ok m`

mixeyw mpi`y dibxp` ixarnn zxvepd dx`de dibxp` zxard eli`e ,dxrad

exq`p `l - mega13dibxp` xindle zenew ax oipaa zcxl mc`l xzeny itk .

.dx`dl zenxebd dibxp` zenx xindl xzen jk ,zip`kn dibxp`l zil`ivphet

.mceqin mipey miil`wiqit mikildza dyrnl xaecn

legc oicaer

minkg ixacn e` dxezdn xeqi` oi`y dxe`kl d`xp lirl xen`d lk itl

zxep zlrtdaLEDdpi` dilr zeqqean el` zexepy dibelepkhd mxa .zaya

ixiykn ,zxeywz ivexr ,mipxwn ,aygn ikqn mb .dxe`zd megza znvnhvn

zeze` zxardl dvgnl mikilena yeniy miyer mitqep lnyg ixiykne ciip oetlh

miyiy iptl micxtqd inkg ipta dcnry dnlicdy d`xp .mibv zwlcdle miilnyg

zwlcd zl`ya oecl ep`eaa epipta meik zcner dpyLEDmiax zrcl .zaya

aeh meia (hdl zxep) lnyg zeakle wilcdl xzen did mixvne ewexn inkgn14jk .

oerny oa oexd` l`tx axd azk15z` wilcnd mc`d k"`" :'yac xevne' extqa

mc`d zribpe ,mihegd jeza `ed oken xe`d ik ,xac ciled `l `ed h"eia ezia

d dqkn xiqdl enk ynn `ed wilcdl icka."zial qpkidln dngd xe` rpend oelg

y`yn sqei axd azk mb jk16mitqep micxtq mipaxe 'miig min' z"eya17mxa .

13miwiwlgÎepp ly dibxp` ixarn zewicae zeircn zepad ici lr zrawp dkldd oi`y xexa

dpeekd ;minid mze`a mlerl e`a `ly mixac ygpl l"fgn zetvl oi`e ,mitewqexwine

mixeq`d mikildz mpyi recn ,zircnd dpigadn rneyd al lr lawznd xaqd zzl o`k

.dnec ce`n mdipya d`vezdy zexnl ,oihelgl mixzeny el`k mpyie dxezd on

14mzpyn xe`l aeh meia lnyg zwlcd ,iq`q mrep axd ly exn`na zehiyd mekiq d`x

.272-261 'nr (g"qyz) b jipgn ,micxtqd ipax ly

15lnyg oiipra daeyzd .a"rxz zpya xe`l `vi 'yac xevne' z"eyd .xidwa axk yniy

.i 'iqe g 'iq g"e` wlga my dievn

16daeyzd .c"vxz zpya xi'bl`a xy` o`qnl`za ax ezeida y`yn axd azk ezaeyz z`

.v 'iq g"e` wlg miig min z"eya z`vnp

17odik `ed .hi 'nr fh 'iq g"e` wlg ,'dpedk igxt' z"eya odkd cerqn axd y"n d`x

miig cec axd ;a"yz zpya ezaeyz z` azke ,ewexnay `wp`laf`k xira c"a`xk

.cere ,d dl`y 'dcng ixry' z"ey ,yely
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df dyrn ik reawl eywiae ,onfd jyna mda exfg dyrnl md ef mzyib zexnl

z` `ian (gv 'nr gp oniq g"e` wlg) 'obne yny' z"eya y`yn mely axd .xeq`

y`yn axdy `l` cala ef `le ,h"eia lnyg wilcdl mixiznd miwqetd zhiy

`l ser'y ezaeyza raw s`e ,jk lr xird `le ewexna bdpnd did jk ok`y xne`

mewna wxy xne`e ,l"pd xzidd z` biiqn y`yn axd ezaeyz meiqa mle` ;'geev

llk xe`d z` wilcd `l envr lr xingn `edy cirn `ede ,xizdl yi lecb jxev

xe`l `iadl ozip y`yn axd ly eznbna iepiyl xaqd ?jk wqt recn .llke

axd zrcl .y`yn sqei axd ececl o`qnlz xira didy drya axd glyy azknd

odiky mely axl dyw did df wqt mle` ,h"eia lnyg zeakl xzen y`yn sqei

miakne milflfn dlidwd ipa ik ececl azek mely axd .xirv axk mipy mze`a

.zaya mb leykn zeedl lelr xacd daxc`e xacl xexa xzid oi` ezrcle ,xe`d z`

mircei oi` oendd lkc" :(hp 'nr fk 'iq g"e` wlg) 'yny ze`eaz' z"eya azk jke

exizdy dnc ixaqc ,micia zaya mb zeakl ez`e zayl h"ei oia ieaika yxtd mey

,dfa mireh daxd yiy enk ,llk ieaik oic el oi`y mrhn `l` cal h"ei meyn e`l

epivn minrt daxde ,mixacd wfgle mexbl `le zerhd mdl wlqle xefbl ie`x k"`e

exizdy oeeikn ."...xeq` `picny izazk xaky y"k ,zay eh` h"ei dxifb 'nba

.zayd zxiny lr rityd s`e ,bga leflfl mxb xacd aeh meia lnyg ieaike dwlcd

.enqxtl xeq` okle ,aeh meie zay zxinyl wfp xexbl lelr xzidd mda mixwn yi

zekxrn zlrtd oiipra oiihypiit n"xbd ly daeyza `evnl ozip dnec oeeik

mrh yi la`" :(q 'iq c wlg g"e` dyn zexb`) zay oery zervn`a zaya zenly

`edy xac dyerc c"rl heyt mbe ...zayc `zelif `dc xg` mrhn xeq`l lecb

a xaer `ed zayl `zelifdxezd aeig k"b `edy rnyny ceakd aeig lr mici

`ed zayl `zelif `ed oziiyry mixacdc oaen `linne ...mi`iapd i"r eyxtzpy

`nipy s` okly ,dyrna df xaer ixdc rexb cere zay ceakc ef devn lr xaer k"b

ceak aeig lr dyrna xaer `ed jxev `la mb la` ,minkgc zexifbd llka epi`y

y ,lkl oaeny xac `ed `zelif `edy dfe ,zaydcinrdl xeq`y c"rl xazqn okl

dk`ln xgnl ixhwrlrd dyriy zery dxen i"r y"ra"18azk dnec ote`ae .

:(l oniq miig gxe` wgvi lkid z"ey) zaya ieb zk`lnl qgia bevxd d"`ixbd

ixdy ,miaxd meyn `l` eyyg `l daxd mznkga l"fgy ,heyt `ed oiprd la`"

xzen did m`e ,xzeie zrl zrn jyna wqre dk`lnd lk wiqtdl lecb cqtd edf

dzide ,zaya miyrp miwqrde zek`lnd aex eide ,hytzn xacd did mixkp ici lr

zyexgd izayk oendd ipira dlw ziyrp dzid `linne zayd zxie` zlhazn

18yeniyd oipra l"vf t"nxbd zrc dyrnl .ef daeyzl ize` dptdy cde` axd ig`l izcez

,dyn zexb`d lra ly ezaeyz lr cer .epxec iwqet aex zrc lr dlawzd `l zay oerya

ak zencw` ,zaya divnehe`e milk zziay ,qcpxa dcedi axd ly exn`na d`x

.118-96 'nr (h"qyz)
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zayd zyecw dzid `linne ,'eke migezt miwqrde xgqnd izae legak micaer

,opaxc wx `ed mieb ici lr dk`lny dn :ycg xac ygx iale .zvxtp dnegde znbtp

ezk`ln z` ieb ici lr dyer mc` `diy la` ,dcigi dlert dfi`ae i`xw`a wx edf

gwn oiprl o"anxd azeky enke ,`ziixe`cn xeqi` edfy xyt` dlibxde dreawd

s`e ,zay ly dyr zevn lr caer ,legak zaya gezt ezepg wifgnd mc`y xknne

."mieb ici lr elit` ,legak caer ely zyexgd ziayk ,leg zayd z` dyery ,jk df

yyg meyn ,mixzen md oicd xwirn ik okziy mixac mb xeq`l oiipr yiy ixd

zexep zwlcdl qgia mb jk .zayd oeiav zxiny zeaiyge zayd zexcb zvixtl

LEDzaiign zayd oeiav zxiny ik okzi ixd ,xexa xeqi` oi`y zexnl ;zaya

zexep zwlcd mda yiy zekxrn zlrtdn rpnidlLEDly oexwird weica edfe ,

."legc oicaer"

:(gvx devn) aeh mei zziayl qgia jepigd xtq ixac o`k xn`idl miie`x

,mdizea`le mdl myd dyry milecbd miqipd l`xyi exkfiy ick ,devnd iyxeyn"

eidi mlerd iwqrn dziayd jezn ik ,mdipa ipale mdipal mericeie ,ma exacie

,dfa weqrl miieptcg` lk did dlw dk`lna elit`e dk`lna oixzen eid eli`y

.milecbd itn mb miller itn gkyi lbxd ceake ,ewqrl dpet cg`ezelrez yi cere

,xtq ixac renyl zeyxcn izaae zeiqpk izaa mrd lk oivawzny ,dziaya zeax

mdl owiz dyn dkxal mpexkf exn`y dn oirke ,zrc mecnlie mekixci mrd iy`xe

mixacdy itke ."zxvra zxvr zeklde gqta gqtd zeklda oiyxec eidiy l`xyil

d `ed ,aeh meil mipekpxeqi` ep`vn `l m` mby d`xp okl .zayl qgia oic

zwlcda opaxcn e` dxezdnLED.legc oicaer meyn z`f xeq`l yi ,

zepwqn

zlrtda .1LED.ielik e` menig ,dxrad meyn oi` zilwiqitd dpigadn

zwlcda oi` .2LED.zeay e` dxez xeqi` meyn zaya

.zaya xe` cilen xeqi` ep`vn `l .3

zwlcd dyrnl xeq`l yi .4LEDz` xnyl zpn lre ,legc oicaer meyn zaya

.dpeiav z` wfgle zayd zxiee`

,'d xe`a zkll jyega mikledd z` xi`dl dcrd ipir lr zlhen dlecb daeg

.mler xe`l exe` epl dide


