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Growth Temperature Dependence of 
Donor-Acceptor Layered Structure FET 

TAKEFUMI FUKAGAWA, MASAAKI IIZUKA, 
SHIGEIKAZU KUNIYOSHI, KAZUHIRO KUDO and 

KUNIAKI TANAKA 

Department of Electronics and Mechanical Engineering, Chiba University, 
1-33 Yayoi-cho, Inage-ku, Chiba 263-8522, Japan 

We have fabricated field-effect transistors (FETs) using a TMTSF (donor) and TCNQ (accep 
tor) layered structure and investigated the basic FET characteristics. The transconductances 
of FETs depended on the substrate temperature. 

Keywords: charge transfer complex; layered structure FET; transconductance; substrate tem- 
perature 

Oqpmc h 6 l m  field-eikt transistors W s )  have m e d y  mceived hvreasing 

such as organic elm- devices and liquid aystal displays. 
Ahhough h e  a~ a number of regarts [l-31 on using conducting polymers and 
organic s e m i m m  there is little infbrmation concening on their c h g e  
bansfkl (cr) complexes multi-laya systems. cr c o m p w  composed of 
donor and acceptor molecules ale h w n  as atmcriw OQanic compounds 
because oftheir anisogopic dedrical and optical propaties deived h m  their 
unique aystal sbutm. A degm of w e  t m & r ( p )  fiom the k t 0  
accepto~ molecules is diredly related to the eledrical mndudvky and mostly 
cased by the aystal struchae of the f3 complexes [4]. 

If p w e  modified by the sdanal field, the elec&ical c o h ~  ofthe CT 
complexes w m  drastically changed. In this report, we have fabricated FET 
using TMTSF (donor) and TCNQ (acceptor) layered struchlre at subsme 

iIlt€RsI because oftheir pcmtial applicati0~ in low-cus& and hlgeaea devices 
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tenperahrres Q of 0°C and 22°C (room temperahlrex and investigated the 
baskFETchmctmb a. . .  
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TCNCJQMTSF layered structllre FET are 19 X 10" and 18 X l@[S], 
respecbvey These results indicate that the CT complex layer works mainly as 
a conductive channel of the TCNQ/IMTSF layered structure FET fabricated at 
T, of 0°C However, the g, of T C N m F  layered shuclure FET fabricated 
at 0°C showed much -than that at 22°C These phenomena could be 

change near the CT complex layer formed at the interbe between the donor and 
accepor layers The TCNQAMTSF layered stludure FET grown at higher T, 
forms a thicka CT complex layer and has a higher condudivity Ahhough a 
thin CT layer leads to higher g,,, a duck CT layer having higher conductivity 
prevents the condudance change by the a d d  e l d c  field due to the electric 
shield & i  

explainedashllows TheFETchamdensh ' 'CsclregovenedbythecondUctMty 

We have fabricated field& transistorS (FITS) using TMTSF and TCNQ, 

charaderistics are g o v d  by the conductivity change near the CT complex. 
Ahhough the formaton of CT layer leads to a higherg, too high conductivity of 
thethick CT complex layer gnnvn at high T, preventsthe comhcmty change by 
theaddelemicfieldappliedwiththegateelde. 

layered struchrre and invdgated the basic FET cfun;ldslsh ' 'a. ?he FETS 
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