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Highly luminescent yellow and yellowish-green light-emitting electrochemical
cells based on cationic iridium complexes with phenanthroline based ancillary
ligands
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Kq-
Lunt{edwhg dectttEhemicil celts
lThia flhasLurme-
Eecrfu pfo-
opndcttmlc devices

thghLy  lui"ricfcent  lgivt-ciqittlng  electrachemical  cells  (LECs)  based  on  cadouc  indium  complaes
|[rtppexdpphen)PF6  ( 1 ) ai)d  I Lr(ppzk(.mpl`en)PF6 (2) (pp2  Ls  1,phenylpyTazole.  dpphen  15 4,7-dlphe-
nyl-I .1Dphenanrmonne and tnphco ts  14,7S-tetramcdryl-I.10-phemnthrcillne} with plmanthollne
based andllary ligands wcne faboicated using all stable electrodts and  thor electrolunimsccnt propel,
th=maelnvest(gated.IECsbagedoncompha1emlLtedye«owekrLrolumLnerene(fu574nlll)wl(h
Cbrrm]sslon lnleniatloi`ale dc uec]ahage (Cn;) coordlnates Of (0.49. 050) `mle the cen|)let 2 gave yel-
Lowhflrmdectroliiminegccnce(jca]537nm)mthaEccordinatesof(035,usa).Thevethdonchae
rtneais that the aLki/I substi(uoed phenanthrolLne ancllLari/ Jigand, (mphen shifts (he light endssion to the
shonerm`^eaen8trin=givn.hah.herfuen\nsiibsuniteddpphenI±gia`¢tcal.in8in.hecohaamtryofoie
ligl`t-e!qittlng devices. Dcnslty flmctional .heory (DFr) calculaeons `nere palined to gall` inright `Ito
the [[rolqular siiiTaees Of catlonlc indiuri]  conplE=es and  their dectitrdrmical  behavbfi Single layer
L£Cs based on  (hese complexes erhiblted a tfty liirBlnEicene Of 5199 and 4751 ed/m2 fa. conofexes
1  and  2  rcspect]vdy. The  tordc  lkiud,1 -cltryl-3-mefrtyrmidazo».im  hexarhorophosphaLe  0:NIMPFe)
was added  to  the lisha em:mng  layer  and  heme  hgivr [ummanes  vere obtained  than  Lhe  pristiTte
devi,e.

a 2ol2 Elsc`rler B.V. AI rich.i rcsci`ied.

. fat-||
Ionic tralrsilion metal complems (r"Cs) have drawn inaeased

attcl]tion as electrolumincscent ]naterfals in libtLonmng eketro-
chemical ccus (pecs) in the  past  few years  (1-231.  LECs based on
i"Cs have moTc advantages crver the multilaycred organic ligbt-
emitting dJodes (OLEDs) as the rorlTler consist oroDJy a single ligtr
endnipg lay-. which can be easily p-ed from solutio.is. mis
makes the devtce fabrication simple and cost elfective Bcing Ionic,
[£Cs based on "Cs cap  perform  mumple roles sueh as change
injection,  transport  and  emisshre  rcombinat)ou  in  comparison
`^m the muLalayered oLEDs. Moreover. the ionic nature or tlMCs
tTialces  it  soluble  in  polar oTganic  sdvczits  thus  pre`rmthg  the
iBtemixmg or the depesited buffcT layer.

Tti€ fil.st solid state  Lff `^ras  based all  polymcT blend  DepoTttd
by Hee8£r ct al  in  1995  |24|. ThcTcafter. phospliorescent i"Cs
have attracted  more attention because of thelr many ad`unrages
over the trtulticompoden[ pobrmcr based  LECs whrfu  consists Of
a blend of cotij`igated pol)meT. an ion conducting polymer [o eJi-

I  Correspondlag au[hoT. I.I:  +82 51  510 2396;  fad:  +82 51  5i2 8

£Lmfi] adds.. choeppr3amcb (T. Cha}                              ,~

%tt=;#LGL;ffi:#,t6ng;rmotgo1]2*gLVAI;,¥#:`=?.T.?,:`
r=    .-.1\

Lance conductmty and all incrganic salt to baJancf cl]angE igiv-
tion  |242S].  u:Cs  using r"Cs  are intrii]sically  ion±  and  hence
no ion cond`ring material is requid Thee mobile ious dTift to-
`^/ards the oespecthre clcctrodes upon tltc apfilkadon of an cxtc]nal
bias` creating a LalgE electnc field mar the electrode s\irfaces. As a
result. holes and  electrons are  injected from the lespective  elec-
trades  ai)a  malce  the  d"ce  insensitive  to  the work  fu]]ction  Of
the electnodes  [26.27,1 I. These injected charge carters trars|x)Tt
and their rcooDbutat]m can res`ilt in the entission of light at tow
operadng voltagzL

L£C9  based  on  ionic  Ru(n)  [1,2,28.S29.30|.  Os(n)  (3,31|  and
Cu(I)  (32,33| con|]lexes with bigb emciency and bri8htDess have
been  reported.  but  could  impart  cmly  orange-red  or  green  ligltt
emission due to their limited tigaDd-field spLitmg eDeraes of the
oentral metal a(om. AmoELg the rrMCs. pliosphorcscent edl`im(in)
complexes show a series or ad`rantages because of thelT excelhat
phctophys.cat and electrol`mbesceDt plDperies. TtN]/ have htsb
emcicma/ in additlon to the them] and clrmied stabiljtjes  Due
to the I)eavy atom effect of [T(Ill) bD. the iJidium complexes crib-
as large spin orbit co`ipling that results in the miring of uli)lc( and
singlet energy states. mis. intcrsysten cmssing Of the slngut ex-
cLted seaeEs to tl]e oiplct manifold acuTs with intmal quant`m

nomous)
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