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EDITORIAL 
Thin Films 

Electronic Ldev~ces, co~ t lngs ,  idisplays sensors, optical equipme~l t ,  anii numerous other tech- 
noloeies all i i e ~ e n d  0 x 1  the iienosition of thin films. Eve11 \vhen \vellLestablished methods 

? 

exist for the  proLduct~on of high-quality films, there is still co~lsiiierable interest in alter11:i- 
tive methoids that mJy be less expensive, more relial~le, or capable of p r o d u c l ~ ~ g  f i l m  \ v ~ t h  
novel or improveii properties. In  this special Issue, \ve tilcus on some areas in a h i c h  new 
technologies are challenging es t~bl ished routes to making thin films. 

Inorganic 11ght-em~tting illodes (LEDs) are well estal~lished, but iievelopers oforga~l lc  
devices h ~ v e  m ~ d e  consiiier~ble striiies. T h e  f~mi l i a r  ualliurn arsenlLde LED of home elec- 

u 

tronics 1 ~ 1 1 1  be joi~le~d by ne\vl\- developeLd organlc pixel displ~ys. Sheats i't al. survey the  
potential aLdvant~ges of organic ~1111 polymer LEDs-such as low cost and full-color capal~ili- 
tles-~s well as technical issues that must be addresseLd-such as efficiency m i d  lifet~me- 
before commercial applicatio~ls are possible. 

L L 

Hard inorganic coatings \\ere orlgi~lally developeLd for cutting tools, but n o a  metal 
carl~iides, ~litrides,  anid oxides are useii o n  a e a r i ~ ~ g  elerne~lts such as beari~lgs and even a, 
decorative or protective coatings 0x1 doorknobs anid pens. Sproul reviews lnethoiis for mak- 
ing h ~ r i i  superlattices, 1x1  which the properties of ~n~dividual m ~ t e r i ~ l s  are greatly improved 
by the deposition of thin a l t e rn~ t ing  layers of a seconii m ~ t e r i a l  (such as niol~lum nitride 
and titanium nitride). He  ~ 1 s o  i d ~ s c u ~ ~ e ~  the  use of pulseii dc  poiver for the  rapid deposition 
of hard oxide films. 

Nature also takes adva~ltage of thin-film approaches: For example, seashells are built 
up through the complex chemistry in solution of inorganic and organic components a t  311 
i~lterface. Aksay i't al. discuss low-temperature biomimetic routes In ivhich Ldirected nucle- 
ation and groivth of inorganics a t  self-assembleii o r g ~ n i c  templates proiiuce continuum f i l m  
of single-phase ceramics. Low-temperature solution routes to ino rg~n ic  films are desi r~ble  
b e c ~ u s e  of their tech~lological simplicity (beakers anLd L d i p - c o ~ t i ~ ~ g ) .  Lange reviews ap- 
proaches t h ~ t  lead to epitaxial inorganic flllns of oxiLdes, in a h i c h  precursor films deposited 
o n  single-crystal sul~strates are converted through hex ing  into polycr\-stalli~le anid even 
single-crystalline films. 

T h e  v~por -phase  growth of complex i ~ l o r g ~ n i c  l n ~ t e r i ~ l s ,  especially layered com- 
pou~ld,  ,uch a, perovskite high-temper~turc .uperconiiuctors, require, precise control af 
iieposition ~ o n ~ d i t i o ~ l s .  Pulsed h e r  iieposition, in which a laser beam a b l ~ t e s  J material for 
depos~tion (111 a substrate, ha. p ro i_ . r eed  co~l,iderabl\-. Lowniies i't ul, revieiv some of the 
aidvantages of pulsed h e r  deposltion, i~lc ludi~lg  use u~ lde r  reactive coniditions ~ n i i  in cluster 
deposltion, anLd discuss ~pproaches  for o v e r c o m i ~ ~ g  some of ~ t s  potent id  idrawbacks, such ai 
the  Ldeposltlon of nonunifi~rm film\. 

Th in  fllms of nernatlc liquid crystal, h ~ v e  long bee11 harnessed for u.e in di\pl.i\- 
technologies. Recent efforts to  Improve thi, tech~lolog\- have incluLded il-(irk 0 x 1  ferroelectrii 
liquiLd cry.t~lline polymer\, which take ad\ antJge of the greater inher-ent orLiering of lniictic 
1liluid cryst~1s. Rlackn-ooii revieivs the progress anid c h a l l c ~ l ~ e t  of u.iny t1-ie.e materi~l. ;  in 
iiis~lal-s anid sensors. 
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Polymer thin films JI-e pcr-hap\ the rni1.t t\pic,il org,lnic t h ~ n  fil l~i,  but further- mi~li , l-  
turi:~tion in iievice technolog\- n-ill require the  u.e of ultr,rthin f i l ~ r l  les, than li?i?i? a m -  
strolns t h ~ c k ,  a iii.;tance on the order of the  radius i ~ f  e\ r ~ t i o n  of the polv~ner ch;ii11. Frank c t  
al. di.cu\\ the .tructural i,sues that arise J\ thin film\ InLIve to the r~ltrathin h i t  m i d  hon. 
such i ~ l f o r m a t i o ~ ~  m q  Improve applic,l t io~~\,  ,uch , i \  ~ninllrlirlng pinliole defect. ~ n i i  \11b- 
strate m i s m ~ t c h .  

T h e  field of thin films is non. \ < I  1-I-c~,iii t h ~ t  not ,111 of the inlportant approaches-such 
J; molecular beam epitaxy, L ~ ~ ~ g r n u l r - B l o d E e t t  film.;, and \elf-~ssembled 1nonol~yer.;- 
could be i~lcluiieii :r the fc~cus of a \ p e c ~ f ~ c  ar-ticle. 1x1 our Yen-, sectlon, \\ e look ~t aiivance. 
in superconiiuctors, giant magnetoresi.tance, and orga~lic devices. 

Progress in thin film rese~rch  i, a remarkable exalnple of the interpla\- b e t a e e ~ ~  basic 
stuLdies J I I ~  pr~ct ical  appl icat io~~s.  T h e  i d e l n ~ ~ l d ~  for improved methoiis J I I ~  properties h ~ v e  
l~elped to Ldr~ve nea. iiiscoverie, ~vh ich ,  in turn, h ~ v e  ope~leii even more opportu~lities for 
~ppllc"tlo">. 

John I. Brauman and Phil Szuromi 




