
This article was downloaded by: [University of Haifa Library]
On: 16 August 2012, At: 12:48
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Molecular Crystals and
Liquid Crystals Science
and Technology. Section A.
Molecular Crystals and Liquid
Crystals
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl19

Effects of Various Deposition
Conditions on the Structure of
Platinum Complex Films
Takanori Tano a , Takehito Kodzasa a , Hirobumi
Ushijima a & Toshihide Kamata a
a National Institute of Materials and Chemical
Research, 1-1 Higashi, Tsukuba, Ibaraki, 305-8565,
Japan

Version of record first published: 24 Sep 2006

To cite this article: Takanori Tano, Takehito Kodzasa, Hirobumi Ushijima & Toshihide
Kamata (2000): Effects of Various Deposition Conditions on the Structure of Platinum
Complex Films, Molecular Crystals and Liquid Crystals Science and Technology. Section
A. Molecular Crystals and Liquid Crystals, 349:1, 315-318

To link to this article:  http://dx.doi.org/10.1080/10587250008024928

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,

http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587250008024928
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to
date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages
whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
H

ai
fa

 L
ib

ra
ry

] 
at

 1
2:

48
 1

6 
A

ug
us

t 2
01

2 



Mol. Crysr. andU9. Crysr ... 2000. Vol.349. pp. 315-318 
Reprints available dirretly from the publisher 
Photocopying permined by license only 

0 Zoo0 OPA (Overseas Publishers Association) N.V. 
Published by license under he 

Gordon and Breach Science Publishers imprint. 
Rintcd in Malaysia 

Effects of Various Deposition Conditions on the 
Structure of Platinum Complex Films 

TAKANORI TANO, TAKEHITO KODZASA, HIROBUMI USHIJIMA 
and TOSHIHIDE KAMATA 

National Institute of Materials and Chemical Research, 1-1 Higashi, 
Tsukuba, Ibaraki 305-8565, Japan 

Effects of various deposition conditions on the structure of thin film of bis-(diphenylglyoxi- 
mato)platinum(II) on a quartz substrate was investigated by UV-vis spectroscopy and X-ray 
spectrometry. It was shown for the first time that a control of substrate temperature permits 
the fabrication of a thin film with perpendicular orientation of the metal chains on a quartz 
substrate. 

Keywords: bis(diphenylglyoximato)platinum(II); structure; polymorph; one-dimensional 
metal complex; organometallic complex 

FIGURE 1 Molecular s t ~ c h a e  
ofpt(dpgh. 
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316 TAKANORI T A N 0  ('1 ul. 

cheins[2]. In this study, w haveexamined the possibiliry ifthe cdumn orients 
perpardicular to the film surEice on a glass substrate. It was f d  that 
papendicular orientation ofthe metal chains could be obained by ammlling 
submte tmpratm although it was not in the lattice matding condition 
~ d e p o s i t e d d e c u l e s a n d ~ s l l r f a c e .  

ThinfilrnsofPt(dpg~waepqmtdbymwntionalwxumevaporab;onontoa 
fused qwm substrate. lh sample chamber was evmated at ca 10' ~ m .  

m changed h m  10 to 0.1 d m i n .  The film thickness, measand with a 
Tamr Alpha-step 300 surhce piilotnem, was fbm 100 to 150 nm. 
Absorgtion specba wee recoded on a Shimadzu UV-3100 in 
a wavelength range 3 ~ 1 O O O  nm. A ppolatiaed UV beam drmugh a Glan- 
'Ihompsan pisn was incident upon the 6lm at an- of 70'. X-ray difhaion 
@RD) patterns mobsinedby a Mac Science MXP-18 d i h m m d a  with 
CWKaladiation 

Substrate m vsried m 30 and -175 'C, and deposition rrpeS 

RESULTSAN D DLSCUSSION 

Figure 2A show the atxnption specbum ofPt(dpgh films prepared at-175 'C 
with an evapOration rate of 0.19 drn in .  At Mttnel hideme, only one bad was 
obsaved at387m a+pd to themetal-tdigmdchargetrand~trcarsition[3]. 
We have revealed that Pt(dpgh film made with the sene deposition rate at room 
tanperadllre gave a green phase with strong absotptionbtmdat 700 nm[4,5l. This 
band is asigned to the w24pz tratrsition of p b u n  that originates in the d- 
ohital owxlap betvmn adjacent platinum im in the linear metal chain[3]. The 
transition moment of 700 nm band is ptwuel tothe metal chain. Therefore, 
molecular orientation change of Pt(dp& in the film is a possible explanation fa  
aknce ofthis absaption in Figm 2A. To hedgate this, polariaed absaption 

shown in Figm 2A(Qned line). A strong broad band could beobsavedat 700 
nmwithashouldermd 550nm. Thisshow that the film canpoeed ofgrear 

Spectrawith oblique i n c i i o f m  beam wae lneawnd obtained d t  is 
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EFFECTS OF VARIOUS DEPOSITION CONDITIONS 317 

FIGURE 2 Atmpaon specaa of pt(dpgh film 
pepared at -175 "C with aevapoI.dtion rate (A) 
0.19 and (B) 2.1 nnUrmin. The solid line is the 

that Of 70" incidence -the s u r f a c e d .  
specbum of narmal incidence; the domi line is 

We have fcund that Wdpgh has two phases @en and red) in athin film and 
k appearanceofthcsepharesd b e a m ~ k d b y  deposltionnlta Tostudy 

w alsoexamined the red film. Figure 2B showsabsaptron spctnnn of Pt(dpgh 
wkther this mol& ammgenent is a unique hac tmsb  * 'cofthegmnfilm, 

films prepered at -175 'C with an evaporadian rate O f  2.1 nmlmin At Mrmal 
incidence, bw major bandsappeared at 387 and 550 m inthe SpemmL The 

results in the same mhanisn as 770 nm band ofthe gRm w3]. when the 

estimate this quantitatively, the abeaption intensity ratio A#, of the bend 
between ppolariaedand llonnal i n c i i  spedrawasexmined It hasbeen 

asigment of 387 nm brad issameas that oftk w f i l m [ 3 ] .  The 550 nm bwd 

filmwasobliqd at 70', p-jdmzd absapbon spechumwasmeasmd andthe 
R=& is shown in Fm 2 B (dotted line). A hge diChr0k-n wasohpawd. To 
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318 TAKANORI TAN0 er al. 

TABLE 1 Dichroic ratios at various substrate temperaturn. 
Temperature I *C 

2 2.0 n d m i n  
gmn film (at 700 nm) 

< 0.50 d r n i n  
red film (at 550 nm) 

30 1 .o 0.90 
-60 3.8 6.4 

-100 11.6 10.5 
-175 12.9 9.7 

h m  that this ratio indicaFes the dejpeof bend o l i d o n  in the w4]. A& 
ofthe 550 nm bend in the red film wca 9.7, and that ofthe 700 nm band in the 
graen film w8s ca 129. M m ,  this regult reweals that the pl(dpgh mdscules 
in the red film a~ also srad<ed as its axis isqpmimakly papendiculato the 
S u b r r t r a t e h .  

To ckaify the tanpaam range wkse the film has a unique molecular 

meawd. TIE obtained dtsm shown in Table 1. It isepptnad lium Table 1 
mentioned above, the absorption d o n  AdAT of the bend w86 

tha tas thesubsbate~~thed ichFo ic ra t io ta rds to inQcaseand 

in the filmcanestoolient p t o t h e  sllrfaceat least below-1oo'c. 

pl(&n& * phenyl pup of pl(dp& is substitrded for methyl pup. 

m a t -  -1WC in&& MJE, it ~ank Seidthatthe mcal chain 

Maeova, we tried a thin film of bis(dinx!hylglyoxim&blatinum@), 

UnfartmaBely, pl(dmgk film did not show the ability like pt($gx film This 
d t s h u n g l y ~ t h a t t h e i n t e a a d o n a r a K y ~ f i l m m o l e c u l e s a n i a  
quark s&me is one of impatmt factors to cause a miqw olienwian of 
mdecules inhe film merlionedabow. 
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