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ITIOTEHIIAJIBHI BAP’EPU HA ME2KAX TIOAIJIY OPTAHIYHUX
HAIIIBIIPOBIITHVKIB
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JIveiscoka axademis semepunaphoi meduyuru im. C. 3. Doncuyvkozo
Vipaina, UA-290010, Jlvesis, sya. Ilexapcora, 50
(Orpumano 2 rpymaa 1996)

Iocrimkeno moTeHmiaabal 6ap’epw Ha Mexax TOALTYy opramigamx wamismposimaukis (OH) i3
pany giniftanx nostiguenis i dranonigarinis 3 nposopumu emekrpomamu SnOz i CulJ. Bubueno
CHEKTPAJIbHI 3aJI€XKHOCTI (POTOBOILTAIYHUX BJIACTHBOCTEH TOHKOIJIIBKOBUX CEHIBIU—CTPYKTYD
Sn0O2/OH/CulJ npu ocsitenHi 3 060x GOKIB I TpOAHAI30BAHO IXHIO KODEJISIIO 31 CIEKTpamu
koedinienTa onruynoro noryimaanddg Binmosimanx OH. IToka3zano, mo kpucraigivyna i eHepreTudHa
cTpykTypu TOHKUX 1IiBOK OH CyTTEBO 3a/1€:KATh Bill TEXHOJIOTIYHUX YMOB OTPUMAHHS 1 BILTUBAIOTH

Ha BJIACTUBOCTI IXHIX MeX MOILIy.

KorouoBi ciioBa: opraniunuii HaniBmpoBigHuK, MOTEHUisA/IbHUIT Gap’ep, Mexa IOALIy, TOHKA

mIBKa, ¢goro—epc.

PACS number(s): 72.40.4+w, 78.66.Li

Morenuisnbui 6ap’epu (IIB) na mexkax nomimy (MIT)
TOHKOILJIIBKOBUX CKJIQJIOBUX OAraTormapoBUX CTPYKTYP
BU3HAYAIOTH BECh KOMILJIEKC (DI3SMYHUX BJIACTUBOCTE! Ta-
KINX CTPYKTYp 1 IXHIO MOBemiHKY Tin Oiel0 pisHOMaHiT-
Hux ¢akropis. 51 HATIBIPOBIIHUKOBUX I'e€TEPOCTPYK-
Typ BaxsmBo 3Haru Besmuuuy [IB ma MII 3 emek-
TpormaMu i ixHiif BHECOK y mapaMeTpu reTepomnepexomny.
Tomy mu mocaimxkysasn IIB na MIT rorkunx maisok OH
i3 pamy JiHIHEX moslisneHiB i MerasodTaIoOmiaHIHIB 3
nposopumnu ejekrpogamu SnOs i Cul.

Touki maiskn OH i Bepxuix enekrponis CulJ orpu-
MyBaJIi METOIOM TEPMIYHOIO HAIUJIEHHS y Bakyywmi (5—
8)-10° Tla 3 MOJT6IEHOBOTO BUTAPOBYBada TIPU IIBUI-
koctax Hamuaenna 0.5-1.0 um-c! [1, 2]. Himxni estex-
tpomu SnOy OyJu MOMEPENHBO OCAMKEHI XEeMITHIM Me-
TOJIOM MiPOJTi3y HA CKJISTHUX IJIACTUHAX.

Ins susnauvenns 1B wa MIT 3 OH mu mocsinwim
CTTEKTPAJTHbHI 3aJI€3KHOCTI HAMPYTH XOJIOCTOTO XOOY Via
cenasiu—crpykryp SnOs/OH/Cul npu ocsirienni mo-
9eproBo 3 obox 6okiB. Bimomo, mo B 3arasbHOMY BH-
magKy (hoTo—epc y HAMIBIPOBIIHUKAX CKJIAHAECTHCA 3
IEeKLIbKOX KOMITOHEHTIB, TOJIOBHUMY 3 SIKHX € [IW-
dysiiina i 6ap’epua cxaanosi [3, 4]. Qudysiitna doro—
epc, an doro-epc Hembepa ¢,, mMae Bim'emunmit 3maK
NI HATIBMPOBIMHUKIB p-TUNY i TOMATHWI NI HATIB-
MPOBIAHUKIB n-TuMy, ii cmekTpaJsbHa 3aJeKHICTh KOpe-
J0€e 31 crekTpoM KoedilieHTa MNOrJIMHAHHSA CBITJIA
a 3HAYEHHHA (O 30ibUIYETbCs 31 30L/IbIIEHHAM Pi3HUII
PYXJIMBOCTEll €JIeKTPOHIB i OipOK, 3HAYEHHST (¢ i KBaH-
ToBol edexTnBHOCTI boTorenepaiti Hociis cTpymy [5].
Bap’epua doro—epc ¢ Bunukae, axmo € IIB, i 3y-
MOBJIEHA PO3MILJIEHHSM EJIEKTPOHHO—IIPKOBUX Iap IM0-
siem Gap’epa. dxmo wa MIT icHye samipanit (36inHennii)
b6ap’ep, TO 3HAK (s 30ira€ThCs 31 3HAKOM ¢, a ii Besu-
qnHa 30LTBIIyEThCS 31 30LIbIIEHHAM BHCOTH Oap’epa i
3MEHIIeHHSAM KOHIIEHTPAIlil HEOCHOBHUX HOCIIB CTpyMYy.
Y mepuromy HaOJIMKEHHI CHEKTpaJIbHA 3aJIEKHICTH g
KOPEJTIOE 3i CIIEKTPATILHOIO 3AJIEXKHICTIO (v, i B OLIBIIOCTI
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BUIIAJIKIB € OJIM3bKOIO [I0 CIEeKTPAJILHOL 3aJ1e2KHOCTI (ho-
TOCTPYMY.

II1s1 BCIX CEHOBIY—CTPYKTYP, MU CITOCTEPiTaIn BiaXu-
stennst BAX Bin siniftrocti (koediuient BUnpsMIIeHHS
< 8), wo cBinuuTh npo HagBHicTh HeBesukux (< 0.1 eB)
B i miareepmxy€eThes TuM, mo BAX craoors minifinnvn
MpU OCBITJIEHHI MOJIIXPOMATUYHUM CBiT/IOM. Bin’emunmii
3HAK Ha OCBIT/IIOBaHiil TOBEpXHI B 00JTACTI CUITBHOLO IO~
IVIMHAHHSA CBITJIA O3HAYAE, IO BCI IJIIBKU TOCJIIIKYBa-
anx OH MatoTh p-TuUm TPOBigHOCTI.

CrekTpasibHi  3aJI€KHOCTI 3HAYEHHb Vi, CEeHIBiu—
crpykryp SnO,/OH/CulJ nokasani na pucynky. s
MOPIBHSIHHSA TaM CAMO 300payKeHi CIIEeKTPAJIbHI 3aJIexkK-
Hocti « maiBok Bigmosimamx OH. 3 mopiBHSHHS 1NAX
3asiexkHOCTell 1A crpykryp 3 nenranenoMm (Pn) mpu
ocsitsienni 3 6oky SnOs i CulJ (puc. 1, a) Bumiusae,
mo dhoTo—epc, sxka Burnkae #Ha MII SnOs/Pn i Pn/Cul,
mpubIU3HO OMHAKOBA. [lesiki PO3XOMKEHHS y CHiBBiI-
HOINIEHHI MAKCHMyMiB 3Ha4eHb V,, NOpHU OCBITJIEHHI 3
pisHMX OOKiB B 00J1aCcTi maBUOiBCHKOro mybsera 1-ro
CHUHTJIETHOTO TIEPEXOIy MOYXKHA, MOSCHUTHA 3MIiHOK CIIEeK-
TpaJbHOI 3aJIEXXKHOCTI @ B TJiBKax Pn BHACAIIOK Bim-
MIHHOCTI KPUCTaJIIYHOL CTPYKTYpH (CTyneHs opieHtanil
KpUCTaJiB) 3 TOBIIMHOK IwiiBKU. OcCkijnbKu picr mi-
Bok Pn mpwm Temmeparypi miaknankum 17,=373 K moun-
HAEThCS 3 KBA3iaMOPGHOI i 3aKIHIYETHCS OPIEHTOBAHOIO
KPHUCTATIIHOIO (HA30I0, TO B 3HAYEHHSAX V; 3 60Ky SnOq
repeBaxkae OLIbII iIHTeHCUBHA h-KOMIIOHEHTA JABUIIBCH-
KOro maybsiety 1-ro CHHTJIETHOTO MEPEXOMY, XapaKTepHA
n1st kBaziamopduux mIiBok Pn, a 3 6oky CulJ crnocrepi-
raloThbCs TUIOBl CIIBBiIHOIIEHHsI 1HTEHCUBHOCTEHR a- i
b-KOMIIOHEHT TABUIIBCHKOTO PO3IIEILICeHHsI, XapaKTepHi
IJTsT OPIEHTOBAHWX KpuCTagiuHnx TaiBok Pn [6]. He-
niniitai, ane maibke cumerpuuni BAX, nesminumii 3HaK
Vir Ha il cHeKTpasibHEX 3aJIEKHOCTAX 1 HOOpa Kope-
Jistiist 3astexuocTeit Vi (A) 1 a(\) cBimuars npo mepe-
Bary ¢g Ham ¢, HAABHICTH MpubIN3HO omnaxoBmx 1B
va MIT SnO2/Pn i Pn/CulJ nigrBepmxyiors daxr do-
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1030y mKeHHst HOCliB 3apsiay B mapi OH.

Y ceHmBiU—CTPYKTypax i3 DTasIOMiAHIHOM CBUHIIIO
SnO5/PbPc/Cul cnocrepiranmcss 3HauHi BimMiHHOCTI
Vie 9K 32 3HAYEHHSM, TaK i B CIEKTPAJBHOMY PO3-
noniyii mpu ocsitsienHi 3 pisamx 6okiB (puc. 1, 6).
ITpn ocsitmenni MIT CulJ/PbPc V,, mae mporuiex-
HUil 3HaK (KpuBa 2 — [3epKajbHe BiIMOOPAXKEHHS Bijl-
HOCHO oci abuuc) i B obJiacTi CHJILHOIO NOIJIMHAHHS
cBiT/Ia 32 ADCOJIIOTHUMU 3HAYEHHSAMHI B TPU—II SITH Pa3iB
MEHTITa, Bifl 3HAYeHHsT V,, M0 BUHUKAE TIPU OCBITJIEHHI
MIT SnO»/PbPc. CnexkrpasnbHa 3ajexHicth Vi, mpn
ocBiTmerni 3 60ky SnOy KOpeioe 3i Cek TpaIbHO 3a-
nexuicTio « wiiBok PbPc, a npu ocBitneni 3 6oky Cul
— maBmaku, antukopemioe. i mami omHO3HAYTHO CBid-
YaTh, 10 HEBEJUKUI 3aMipHUNl BUTWH 30H BUHUKAE HA,
MII SnO,/PbPc. IIpu ositnenni 3 6oky CuJ 3nauenns
Vi Tpomoptiitai mo ¢,1—T¢%, me T — cymapHe TIpormyc-
kanns mapis PbPc i Cul; ¢} — 6ap’epna doro-epc,
sika BuauKae Ha MII SnQ,/PbPc. e symoBstoe 3miHy
3HAaKa ¥ aHTuKOpeaaniio V,, i « npum ocsitienni MII
CuJ/PbPc. Hesesuki BinMiHHOCTI B CHEKTPAIHHUX 3a-
JexkHoCTAX Vi MIT SnO,y /PbPe (xkpusa 1 wva puc. 1, 6)
i a (xpuBa 3 Ha puc. 1, 6) MOXKHA MOACHUTH, K 1 IJIs1
CTPYKTYp 3 Pn, HASBHICTIO MEHIII KPUCTAJIITHO BIIOPSII-
koBanoi mutiBkn PbPc 6ist MIT SnO, /PbPec. Ile migrep-
IGKYETHCsI OLITBINOI0 KOPEIANIE0 3aIeKHOCTI Vi (A) 13
CIIEKTPOM TOT/IMHAHHs cBiT/a maiBku PbPc, orpumanoi
npu mwk4iit Ty (xpusa 4 va puc. 1, 6).

CyTreBy BimMinmicTh y 3HaYeHHAX Vi, (m0 mecsa-
TH pasiB) 1 IXHIX CHEKTpaIbHUX 3aJIEKHOCTAX MPU
OCBITJIEHHI 3 pisHmX OOKiB MH cHmocTepiram st
CIPYKTYP 3  XJIOP—aJIOMiHIA—XJ10p—(TaI0uissHiHOM
SnO,/CIAICIP¢c/Cul (puc. 1, B). Sk i mas momnepen-
HIX CTPYKTYP, mpu OCBiT/IeHHI 3 60Ky SnOs crocrepi-
TaeThCsl 100pa KOPEJIAMisa CHEeKTPATIHbHUX 3AJIEKHOCTEd
sHauenb Vi, 1 . VIMOBIpHICTH yTBOpeHHA KBasiaMopd-
woro mapy #Ha MIT SnO,/CIAICIPc cyTreBo Menmma, Hix
mas miaiBok Pn i PbPc, ockinbku 3uauvenust V,, mpwu
ocBitsterni MII SnO,/CIAICIPc sinme xopesmoiors 3i
3HAYEHHSIMEU (v IUTIBKH, OTPUMAHOE Ipu Tiif ke Ty, mmo i
B cennsiu—crpykTypi (373 K — kpusa 3 ma puc. 1, B),
HIX 3 @ WIiBKMU, orpuManoi npu Hmk4iid Ty, (295 K —
kpuBa 5 Ha puc. 1, B). lle o3nauae, mo mocsimkysamni
mamu ik CIAICIPc 3a TOBIMHOKW OgHOPIOHINT, HixK
sk Pn i PbPc i matoTh mosikpucrasmitay cTpykTypy
3 nepesaxaio4oio G-momudikanuero [7]. Buavenus Vi,
npu ocsitsrenni MIT CuJ/CIAICIPc B obsacti cusibHOTO
norsmuaanaa ceitia miaiskoio CIAICIPc B m’ars—gecars
pasiB MeHImi, HiK 3HaUEeHHsT V,, AKi CIIOCTEpPiramThCs
npu ocBitiernni 3 60Ky SnQOs, a B 00JaCTAX CJAADKOrO
MOTJIMHAHHS — 3MIHIOIOTh 3HAK Ha mporusexuuii. Ile
nosonnTh, mo I1B wa MIT CIAICIPc/CulJ nabararo meH-
mmit, wix wa MIT SnO»/ClAICIPc, a cniBBigHOmeHHs
ixHiX BHCOT OLbINe, HiXK ¥y CTPYKTYpi 3 Pn.

Orxe, mpoBeIeHi HAMU BUMIPIOBAHHST ONTHYHUX BJIa-
cruBocreit maisok Pn, PbPc i CIAICIPc, a Taxkox
esIeKTpoi3uIHNX i (POTOESTEKTPUYHUX BJIACTUBOCTEH
CeHIBIY—CTPYKTYp Ha IixXHilf OCHOBiI 3acBimuwmsiu, IO
maiBku Pn i PbPc marors HEoOmHOPIZHY 3a TOBIIMHOIO

CTPYKTYpy, MOouyuHaiouu 3 KBasziamopduoi 6ixa MII 3
SnO> i 3aKiHYYIOYN TOJIKPUCTAJIIYHOI, OPIEHTOBAHOO
6ist MII 3 CulJ, a maiskn CIAICIPc 6iabm ogHOpimHi
3a TOBIIUHOM. Bci mIiBKU MalOTh p-THIT €JTEKTPOIPOBII-
uocti i Ha MII 3 SnOy yTBOPIOIOTH HEBEIUKUN 3amipHTit
Burua 30H 10 0,1 eB. Bucora I1B wa MII i3 CuJ rakoro
K TMOpANKY 1 memo menmra, Hixk #Ha MIT SnO,/OH, Bona
smenry€eThes B psiai Pn, CIAICIPc, PbPc. Hocnimkens
i BUKOPUCTAHHS TOHKOILTIBKOBUX CTPYKTYp i rereporre-
pexomin ua ocuosi OH zacBigunm: 1B, mo BUHUKAOTH
ma, ixuiit MII i3 mposopumn esekTpomamu SnO, i Cul,
HE3HaYHI, IXHIM BHECKOM y Oi/IBIIOCTI BUMAIKIB MOXKHA,
3HEXTYBATH.
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Puc. 1. Coekrpasnbui 3asiexuocti ¢dhoTo—epc Cenasiu—
crpyktyp SnO2/OH/CulJ npu ocsitienni 3 6oky SnO> (1)
i CuJ (2) Ta koediuieHTa ONTUYHOrO IOLJIMHAHHS CBITIA
miaiBok OH, mammwrenux mpu Tn = 373 (3), 333 (4) i
295 K(5) mia menrameny (a), dranoumianiny csuHmio (6) i
xop—amominiii—xmop—dranonianiny (B). Kpusa 2 ma 6 —
A3epKaJIbHe BiIoOpaxkeHHs BIIHOCHO OCi abIuc.
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POTENTIAL BARIERS AT ORGANIC SEMICONDUCTOR INTERFACES

B. Tsizh
Lviv Academy of Veterinary Medicine, 50 Pekars’ka Str., Lviv, UA-290010, Ukraine

Potential barriers at interfaces of organic semiconductors (OS) belonging to linear polyacens and ftalocianins
with the SnO» and CulJ transparent electrodes were studied. Spectral dependencies of thin film SnO»/0S/CulJ
sandwich structures photogalvanic properties at irradiation in turn from both sides were studied and their corre-
lation with optical absorption coefficient spectra in the corresponding OS was analysed. It is shown that crystal
and energetic structure of OS thin film depends essentially on the conditions of production and influences the
interface properties.
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