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Deep levels or polarization effects can influence the charge transport through organic layers. 
Both effects can be identified by charge deep-level transient spectroscopy (Q-DLTS). Here, 
deep levels or polarization effects cause the charge transient signal Q(t) to be dependent or 
independent on the bias voltage, respectively. Q-DLTS, accompanied by feedback charge 

capacitance (FCM) measurements, has been used in the present work to investigate an organic 
heterostructure grown on an inorganic semiconductor. GaAs(100) substrates (n = 0.34×1018 
cm–3) were sulfur passivated by wet chemical etching and additional annealing under ultrahigh 
vacuum (UHV) conditions. Organic molecular beam deposition was used for the growth of 20 
nm of 3,4,9,10-perylenetetracarboxilic dianhydride (PTCDA, Lancaster) and 27 nm of tris-(8-
hydroxyquinoline) aluminum (Alq3, Syntec). Silver was evaporated on the Alq3 film through 
a shadow mask resulting in an array of circular contacts with an area of A = 2.1×10–7 m2. The 
back contact to the GaAs(100) was achieved by an In–Ga alloy resulting in a series resistance 
of 20 . The electrical characterizations were done at room temperature and in situ in the 
UHV system. The Q-DLTS measurements show a well resolved maximum in Q(t). The 
amplitude remains almost constant as a function of the bias voltage, which is a clear indication 
of a polarization in the organic heterostructure. From the experimental results the permittivity 
dispersion is determined to 2.37. The permittivity dispersion is independently obtained from 
FCM measurements. With the experimentally determined excess capacitance C of 90 pF 
and the thickness of the organic heterostructure the permittivity dispersion is determined to 
2.42. The FCM scans show no hysteresis due to the absence of deep levels. The C/C = 1 
presented here clearly indicates the presence of a giant polarization. ©2002 American Vacuum 
Society.  

 
doi:10.1116/1.1495508  
PACS: 73.40.Lq, 71.55.Ht, 81.65.Rv, 77.22.Ch        Additional Information  

View ISI's Web of Science data for this article: [ Source Abstract  | Related Articles  ]  
 

Full Text:  [  HTML    Sectioned HTML    PDF (205 kB)   GZipped PS  ]    Order

http://scitation.aip.org/journals/doc/JVTAD6-ft/vol_20/iss_5/1597_1.html
http://scitation.aip.org/journals/doc/JVTAD6-ft/vol_20/iss_5/1597_1-div0.html
http://scitation.aip.org/getpdf/servlet/GetPDFServlet?filetype=pdf&id=JVTAD6000020000005001597000001&idtype=cvips&prog=normal
http://scitation.aip.org/getpdf/servlet/GetPDFServlet?filetype=gzipps&id=JVTAD6000020000005001597000001&idtype=cvips&prog=normal
http://scitation.aip.org/getpdf/servlet/GetPDFServlet?filetype=pdf&id=JVTAD6000020000005001597000001&idtype=cvips&prog=normal
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Thurzo%2C+Ilja&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Kampen%2C+Thorsten+U.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/vsearch/servlet/VerityServlet?KEY=ALL&possible1=Zahn%2C+Dietrich+R.+T.&possible1zone=author&maxdisp=25&smode=strresults&aqs=true
http://scitation.aip.org/jhtml/doi.jsp
http://scitation.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=JVTAD6000020000005001597000001&idtype=cvips&gifs=Yes&addinfo=yes
http://link.aip.org/link/?&l_creator=getabs-normal&from_key=JVTAD6000020000005001597000001&from_keyType=CVIPS&from_loc=AIP&to_key=JVTAD6000020000005001597000001&to_keyType=CVIPS&to_loc=ISI_SRC_ABS&to_url=http%3A%2F%2Fgateway.isiknowledge.com%2Fgateway%2FGateway.cgi%3FGWVersion%3D2%26SrcAuth%3DAIP%26SrcApp%3DAIP%26DestLinkType%3DFullRecord%26KeyAID%3DJVTAD6000020000005001597000001%26DestApp%3DWOS_CPL%26SrcURL%3Dhttp%253A%252F%252Flink.aip.org%252Flink%252F%253FJVA%252F20%252F1597%252F1
http://link.aip.org/link/?&l_creator=getabs-normal&from_key=JVTAD6000020000005001597000001&from_keyType=CVIPS&from_loc=AIP&to_key=JVTAD6000020000005001597000001&to_keyType=CVIPS&to_loc=ISI_SRC_REL&to_url=http%3A%2F%2Fgateway.isiknowledge.com%2Fgateway%2FGateway.cgi%3FGWVersion%3D2%26SrcAuth%3DAIP%26SrcApp%3DAIP%26DestLinkType%3DRelatedRecords%26KeyAID%3DJVTAD6000020000005001597000001%26DestApp%3DWOS_CPL%26SrcURL%3Dhttp%253A%252F%252Flink.aip.org%252Flink%252F%253FJVA%252F20%252F1597%252F1
http://scitation.aip.org/journals/doc/JVTAD6-ft/vol_20/iss_5/1597_1.html
http://scitation.aip.org/journals/doc/JVTAD6-ft/vol_20/iss_5/1597_1-div0.html
http://scitation.aip.org/getpdf/servlet/GetPDFServlet?filetype=pdf&id=JVTAD6000020000005001597000001&idtype=cvips&prog=normal
http://scitation.aip.org/getpdf/servlet/GetPDFServlet?filetype=gzipps&id=JVTAD6000020000005001597000001&idtype=cvips&prog=normal
http://scitation.aip.org/getpdf/servlet/GetPDFServlet?filetype=pdf&id=JVTAD6000020000005001597000001&idtype=cvips&prog=normal

