
This article was downloaded by: [Tomsk State University of Control Systems and Radio]
On: 18 February 2013, At: 11:35
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

Optical Recording Study of Cyanine Dye-
TCNQ Complexes
Ok Kyung Cho a & Kyung Y. Park a
a Samsung Advanced Institute of Technology, San#14, Nongseo-Ri,
Kihung-Eup, Youngin-Gun, Kyungki-Do, Korea
Version of record first published: 24 Sep 2006.

To cite this article: Ok Kyung Cho & Kyung Y. Park (1995): Optical Recording Study of Cyanine Dye-
TCNQ Complexes, Molecular Crystals and Liquid Crystals Science and Technology. Section A. Molecular
Crystals and Liquid Crystals, 267:1, 393-398

To link to this article:  http://dx.doi.org/10.1080/10587259508034021

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, 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.

http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587259508034021
http://www.tandfonline.com/page/terms-and-conditions


Mol. Cryst. Liq. Cryst. 1995, Vol. 267, pp. 393-398 
Reprints available directly from the publisher 
Photocopying permitted by license only 

0 1995 OPA (Overseas Publishers Association) 
Amsterdam B.V. Published under license by 

Gordon and Breach Science Publishers SA 
Printed in Malaysia 

OPTICAL RECORDING STUDY OF CYANINE DYE-TCNQ CXlMPLEXEB 

OK KYUNG CHO AM) KYUNG Y. PARK 
Sunsung AdvancedInstitute of Technology, San#14, Nongseo-Ri, Kihung-Eup, Youngin- 
C h ,  Kyungki-Do, Korea 

Atstract Four cyanine dyeTCNQ (Tetracyanoquinodimethane) complexes w e  
synthesized and used as optical recordmg media. The optical recording properties of 
cyanine dyeTCNQ complexes wre  compared with cyanine dyes. Cyanine dyeTCNQ 

complexes are spin coatable and highly sensitive to laser light. HI& CNR(carrier to 

noise ratio) could be obtained even with low laser p o w  and hi& recording speed 

The preparation of cyanine dyeTCNQ complexes and their spectral properties along 

nith the optical recorhgmeasurements wre  discwed 

INTRODUCTION 

Recently, considerable attention \nas directed t o w d  the optical recording as a method of high 

density recording and various optical recorhg media have been stuched and developed 

Among them, R S Potember et al.'.' had found that metal-TCNQ charge trasnsfer complex 

has optical memory effect nothin but optical switching effect. They have prepared GTCNQ 

and Ag-TCNQ 

memory effect. 
vacuum deposition or sputtering on glass sbtrate  and observed optical 

E o r h v  - [ M+(TCNQ)ln T- h% + [M+(TCNQ-)]n-x + TCNQx 

Hower, metal-T&Q complexes except Li-TCNQ are insoluble in orpjinic solvent, so 
n 
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394 O.KCHO AND KY.PARK 

high cost process like vacuum deposition or sputtering is neceSSary to prepare the recording 

m d a .  Thus, ue have stded the soluble o r p i c  charge transfer complex and synthesmd dye- 
TCNQ complexes Aich have cyanine dye as electron donor. 

They are soluble in usal organic solvents and spin coatable. This paper deals vith the 

preparation of recordmg m d a  and their optical memory effect. The physical and spectrosco- 

pic properties of the cyanine dyeTCNQ are reported also. 

EXPERIMENTAL 

SYNTHESSOF THE cyA"E DYE-TCNO 

Cyanine dyes w e  obained from Nippon Kankoh Shlkiso Kenkyusho Co., Ltd and they are 
listedin Table I . 

TABLE I Structure and light absorption data of cyanine dyes. 

Structure h,,inMeOH 

b, CII, 

I 
tn, CH. 

741 nm 

817 nm 

814 nm 

638 nm 

The cyanine dye and Li-TCNQ mere mixed in acetonitrile: EtOH(1: 1) cosolvent under 

nitrogen atmosphere. Li-TCNQ was prepared by Merby's method' 

IDENTlFICAT I ON - 

The synthesized complexes mere confmed by their IRand UV-VIS spectra and their thermal 
properties uere measured vith STk 
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Optical recorchng study of cyanine dye-TCNQ complexes 395 

PREPARATION OF RECORDING MEDIA AND OPTICAL RECORDING STUDY 

The cyanine dye-TCNQ w e  dissolved in 2,2,3,3-tetrafluoro-l-propanol, 2,2,2-trichloro- 

ethane or 2,2,2-trfluoroethane (0.0lglmp ) andspin coatedon Al depositedPC substrate. 

Layer thickness w e  adjusted by changing spin coating speed at 500-25OOrpm. 

the samples are tested by using Optical a s k  Driver DDU-1000 manufactured ty Pulstec.,Inc. 

A laser diode of 830nm 
p o w  and signal frequency \ h ~ s  varied and the reading poMr MBS fured to 0.8mW. 

recored data were analyzed by spectrum analyzer and CNR w e  measured 

ms performed by bulk erasing using convection oven. 

structure. 

After drying 

LHA as the recording and reading source. The recorchng speed, 
The 

The erasing study 

Figure 1 show the recording m d a  

~~ 

FIGURE 1 Recording medn sturcture. 

RESULTS AND DI.%XSQON 

Wovonunbers 
_______._.______- a DYli I 
______..-b _ _ _ _ _ _ _  DY13 I -TCNQ 

FI- 2 IRspectra of DYE I and its TCNQ complex. 

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 1

1:
35

 1
8 

Fe
br

ua
ry

 2
01

3 



396 0.K CHO AND KY.PARK 

IDENTIFICATION OF COMPLEXES 

Figure 2 show the IRspectra of DYE I and its TCNQ complex. 

spectra of DYE I ,Iv and their TCNQ complexes. 

tandat 2230cni' in IRand h pb. at 421,841nm in UV-VIS spectra, Aich are the characteristics 

of TCNQ complex4. 

TCNQ complex show absorption at this region. 

complex of DYE I is thermally more stable than dye only. 

Figure 3 shows the UV-MS 

Both complexes show C N absorption 

Especdly, DYE IV has not any absorption at 780-840nm, lxlt its 

In the STA thennogram, Figure 4, the TCNQ 

1. 841~11 
2. 73km 
3. 421m 

FIOURE 3 W-MSspectra of DYE I , Iv and thier TCNQ complexes. 

FTGURE 4 STA thennogram of DYE I and DYE I -TCNQ 

The reflectme of the samples ranges about 30-70% by changing the spin coating speed and 

the laser foming and tracking w e  possible mith 0.8mW readmg p o w .  Figure 5,6,7 and 8 
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Optical recordmg study of cyanine dyeTCNQ complexes 397 

showthe measured CNRat DYE-TCNQ compared Ath dye. 

High CNR can be ol.served even Ath high recording speed and lowrecorchng power. It 
show that the media composed of cyanine dyeTCNQ complexes has high recording sensiti- 

vity. Especially, DYE IV w not recoredat 830nm(no ahrption), but its TCNQ complex 

w recoredat 830nm vith high CNR 

cyanine dye to semiconductor laser diode region(780-830nm) by synthesizing its TCNQ 

complex. 

and rewiting WAS not possible. 

have optical memory effect as the WORM(wite once read many) medxi Ath high CNR. 

It indicates that it is possible to shlft h range of 

Figure 9 show the residual CNRaccOrCting to erasing condition. Perfect erasing 

The abve  results showthat cyanine dye-TCNQ complexes 

5 0 ,  I 

-#- dye only 
10 + 1.2mlsec 

-A- 48mIsec 
0 

1.9 29 3.9 49 5.9 6.9 7.9 8.9 
Wcording Power(mW) 

FIWRE 5 CNRdataof DYE I and its 

TCNQ complex. 

5 0 ,  I 

4- l .Msec  
-A- A(lmlsec 

1.9 29  3,9 4 9  5 9  t 9  7.9 8.9 

Rcording Power(mW) 

40 ’ 30 E 
$ 20 

10 

0 
1.9 2.9 3.9 4.9 5.9 6.9 7.9 8.9 

Recording Power(m W) 

FIGJRE 6 CNRdata of DYE I1 and its 

TCNQ complex. 

50 - 
40 - 
3 0 -  

z $ 20-  

10 - 

--t 1.2mIse c 
I?- 4.8m lsec 

1.9 2.9 3.9 4.9 5.9 6.9 7.9 8.9 
Recording Power(mW) 

FIWRE 7 CNRdata of DYE 111 and its FIOURE 8 

TCNQ complex. TCNQ complex. 
CNRdata of DYE Iv and its 
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398 0. K CHOandK Y. PARK 

50 > i 

' 4  l 
-0- no erase 

120C,lOmin 

-d- 120C,30min 

1.9 2.9 3.9 6.9 8.9 

recording power (mw) 

FIWRE 9 The residual CNRof DYE I -TCNQ according to bulk erasing condition. 

Four cyanine dyeTCNQ complexes wre  synthesized and characterized by W-VIS and IR 

spectra. 

CNReven vith lowrecording p o w  and high recording speed 
h 
complex. 

They are soluble in orgmic solvent and spin coatable. The complexes showhigh 

Also, it is possible to shift 
range of cyanine dye to near LRreagion (780-830nm) by synthesizing dye-TCNQ 

REFERENCES 
1. R S Potember, T. 0. Poehler, andR C. Benson, 4 1 .  Phys. Lett., - 41, 548 (1982) 
2. R C. Benson, R C. Hoffman, R S Potember, E. Bourkoff, andT. 0. Poehler, Appl. Phys. 

Lett., ~- 42, 855 (1983) 
3. L. R Melby, R J. Harder, W. R Hertler, W. Mahler, R E. Benson, and W. E. Mochel, J- 

Am. Chem. Soc., E,3 3 74 (1 962) 
4. K Mizoguchi, T. W i ,  E. Tswhida, I. Sinohara, Nihon KagakuKaishi, 1756 (1973) 

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 1

1:
35

 1
8 

Fe
br

ua
ry

 2
01

3 


