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UCCJIEJJOBAHUE BJIUSIHUA YCJIOBUI U3IrOTOBJIEHUS
HA ®OTOIIPOBOANMOCTDb 'PAHULIBI PA3JEJIA IBYX IIOJIMMEPHBIX IIVIEHOK
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WzyueHne oNTHYECKUX CBOMCTB B OPraHUYECKUX MaTepraliaXx TpeOyeT ydeTa MIMPOKOTo CIEKTpa OCOOCHHO-
CTel JaHHBIX MaTCpPHAJOB B CBS3M C MX UYBCTBHUTEIHHOCTHIO K BHEIIHEMY BO3JICHCTBHIO M arpeCcCHBHOW OKpY-
xatomeit cpene. B naHHO# paboTe ObIIM N3y4eHbl 0COOEHHOCTH (OTONPOBOANMOCTH IPAaHMIIBI pa3jiena ABYX JH-
3MeKTpUKoB (monunudenunenpranuia (I1J1dD)), U3roToBICHHBIX NPU pa3HbIX ycrnoBusx. Cylika NpoBOIUIACH HA
BO3/yXe U B BaKyyMme. J[aHHOe MccieoBaHue ABISCTCS HEOOXOANMBIM IJIS OIIpeAeIeHUsT 0COOCHHOCTEH mporiec-
€a U3TOTOBJICHUS U €0 BIUSHHUS HA (POTONPOBOJAIINE CBOMCTBA IPpaHULBI pa3jena. B HacTosee BpeMst CTPYKTY-
pa rpaHHIbI pa3ziena HoIUMep/IoIUMep JOCTATOYHO XOPOIIO MCCIIEA0BAHA PA3IHMYHBIMU METOAAMH, B YACTHOCTH
ATOMHO-CHJIOBOH MHKpOCKOMHUeH. OZHAKO CYIIECTBYET OIpeeTICHHAs CI0KHOCTh B MOJTYICHUH MTOBTOPSIOIINXCS
pe3yJabTaTOB M3-3a HAJIWYMS NOAPACTBOPEHUs HWXHEN IUIeHKH 11/1P mpu HaHECeHHH BEPXHETO IMOJIUMEPHOTO
cinos. B manHoi pabote ¢oTompoBoasuMe cBoiicTBa ObUIM M3ydeHBI HA OCHOBAHMU IPOBEICHHBIX M3MEpEHHMH
BOJIBTaMIEPHBIX XapakTepucTuk (BAX) u kpuBBIX pocTta U penmakcanui (oTtoToka. Ha ocHOBaHMH pe3yinbTaToB,
MOJTYYEHHBIX B paMKaX JTAaHHOM paOOTHI, MOKHO CHIEJIaTh BBIBOJBI O BKIIAJE METOAA CYIIKH SKCIEPUMEHTAIbHBIX
CTPYKTYp Ha ()OTONPOBOAUMOCTH IPAaHMIIBI pa3fena.

N3BecTHO, YTO CYIIECTBEHHBIN BKIIA] B AJIEKTPONPOBOAHOCTh TOHKUX UieHOK [1/Id okaswsBaeT KuCIOpO.
Panee Ha maHHOM TOJIMMEPHOM MaTepHajie OBUTO TOKa3aHO, YTO HAJMYME KUCIOPOIa MPUBOINT K YMEHBIICHHIO
npoBoauMocTH IieHok I1/1® 3a cuet popMupoBanus JOByLIEK HocuTenel 3apsaa. [Ipudem npu B3auMoaeHcTBUN
KHCJIOpoJa ¢ (hparMEeHTaMH IMOJIMMEPHON MOJIEKYNbl HE BO3HUKAET XUMHUECKOH CBSI3HM, YTO MPUBOAUT K 00paTH-
MOMY HW3MEHCHHUIO 3JICKTPOIPOBOAHOCTH TPH M3MEHEHHWH KOHICHTpAIH KHCiIopona. biaromaps sToMy IieHKH
[TIJA® neMOHCTPUPYIOT BBICOKYIO CTAOMIBHOCTh MEKTPOPU3NUECKUX XapPAKTEPUCTHK B TEUCHHE HECKOIBKHX JIET
IpU TIPOBEAECHUM TOBTOPHBIX HU3MEPEHMI B YCIOBHSX OTKPBITON aTMocdepsl M MpH KOMHATHOM TeMmepaType.
MOoXHO yTBEp)KAATh, YTO BIHMSHHE HA OTKIUK (POTOMPOBOAUMOCTH B OPTaHMYCCKUX MaTEpHalaX, a TaKKe Ha
BPEMSI PETAKCAIIHM MOXET OBbITh CBS3aHO C HATMYMEM KUCIOPOAHBIX JIOBYIIEK B tuieHkax I1/]®, yBenuuusas Bpe-
Ms penakcauuu. JJaHHBIN pe3yabTaT Ype3BbIYaliHO BaKEH C TOYKH 3PEHUS NPAKTHYECKOIO NMPUMEHEHHs JaHHbBIX
CTPYKTYP.

Kimrouerslie croBa: monmuaudenmieHramm, GoTonpoBoIMMOCTh, pelTakcaIlus.

BBenenue. Panee B paborax [1, 2] 6put0 1I0-
Ka3aHo, YTO OOJIyueHHEe I'paHHIbl paszera IIICHOK
nonumudenmnenpramuaa (I1J1P) npuBogur k poc-
Ty TOKa. YCTaHOBJIEHO, YTO OCHOBHOE BIIMSIHUE Ha
pOCT TOKa OKa3bIBaeT OOJy4eHHE, JJIMHON BOJHBI
405 M. Mexanu3m pocta (OTOTOKa BIIOJb TPaHU-
bl paszena onpenensercs (HOpMHUPOBAHUEM IOJI-
TOKUBYIINX COCTOSIHUI, TeHEePUPYIOIIUXCS

B TII0OJIOCE OKCUTOHHOTO IOTJIONIEHHUS BOJIN3U
405 um. Kpome Toro, CyIiecTBeHHbIN BKJIaa B POCT
(doToTOKa OKa3pIBaeT MeXaHH3M (HOPMUPOBAHUS
JIBYMEPHOW 00JIaCTH BIOJIb TPAHUIIBI pa3ielia JAByX
MOJMMEPHBIX JUDJIEKTPUKOB, 00YCIIOBICHHBIN Ha-
JWYUEM OTHOCHUTEIHHO OOJBIIOTO JUMOJEHOTO
MoMmeHTa OokoBoro (parmenta I[IID ~ 5.6 /.
Ha mnoBepxHOCTH TIEHKH OOKOBBIE (parMeHTHI
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CO3MIAIOT JUIOIBHO-YHIOPSIIOYCHHYIO CTPYKTYPY
[4]. IIpu poTOBO3OYKACHUM DIEKTPOH B pe3yabTa-
T€ HENpAMOTO Tepexojaa MEPEeXOIuT C OpOuTaIu
CKEeJIETHOM 9acTW MOJIEKYJBl Ha opOHuTanu GOKOBO-
ro (¢)parMeHTa, TeM CaMbIM MEHsISI €r0 JOKaIbHbIN
TUTIOIRHBI MOMEHT. Panee oOHapyXeHHEII mepe-
X011 G0TOBO30YKIEHHOTO AIIEKTPOHA B TPUILIETHOE
COCTOSIHME CTaOWIIM3UPYET ATO COCTOSHHE Ha J0-
BOJILHO TIPOAOJDKHUTENBHOE BpeMs, YTO MBI W Ha-
OmoaeM B IKCHEpUMEHTE TI0 (OTOBO30YKIECHUIO
TpaHMLBI pa3jiena.

O0beKThI U MeTOAbI HccaenoBanms. [lepe-
HOC HOCHTENEH 3apsiia B OPraHMUYECKHX MaTepHha-
JlaX CYHIECTBEHHO 3aBHCUT OT YCJIOBHM M3rOTOBIIE-
HUSL DKCHEPUMEHTAIBHBIX CTPYKTYpP U OKpYy’Karo-
et cpensl. B maHHO#N paboTe mccieoBaHus Mpo-
BOAMJIUCh Ha CTPYKTypax JByX TuroB. Ileppas
rpymnmna o0pa3noB M3roTaBIMBajlach B BO3AYIIHON
atMocgepe. Bropas rpynma o0pasiioB cymuiach B
BakyyMe. B KkauecTBe uccienyeMoro marepuana
ObL1 Mcnosib3oBaH nonuaupenmwiendramuy ([1J1D).
OKclepuMeHTalIbHbBIe 00pa3Libl MPEICTABISUIN CO-
0011 CTPYKTYpy HOJIMMEP/TIOIUMED U U3rOTABINBA-
JINCh B HECKOJIBKO 3TanoB. [IepBblil 3Tan BKIOYall
B ce0si MOATOTOBKY MOANOXKH. Jlanee HaHOCHICS
MOJIMMEP METOAOM LieHTpudyrupoBanus. Hambie-
HUE DIIEKTPOJOB OCYLIECTBIIJIOCh METOJIOM Tep-
MUYECKOrO HalbUIEHUS, MOCJEe Yero HaHOCWIICA
BEpPXHUH MOJUMEPHBIH cioi. OOiyueHue sKcIe-
PUMEHTAIBHBIX CTPYKTYp OCYLIECTBIISUIOCH Jia3e-
pamu ¢ amuHamu BoiH 405, 520 u 636 HM. AHanu3
W3MEHEHUs TOKa MPH (POTOOOTYIEHNH TPOBOIMIICS
B PaMKax METOIMKH HM3MEPEHHUS! BOJbTAaMIIEPHBIX
XapakTepucTuK. s 3TOro OBLI MCIOJIB30BaH HUC-
touHuk — u3mepurenb Keithley-2400. Jlns u3me-
PEHHUS JTIOKC-aMIIEPHBIX XapaKTEPUCTHK U3MECHEHHE
MOIIIHOCTH JIa3€pOB KOHTPOJIMPOBAIOCH C MUCHOJb-
30BaHMEM M3MEPHUTENS MOLIHOCTH JIA3€POB.

PesyabTaTel M ux odcyxnenue. Ha puc. 1 u
2 nmpencraenensl BAX 6e3 ocBemienus uist o0pas-
OB, CYIIKa KOTOPBIX IPOWCXOIWIa Ha BO3AyXE
(puc. 1) u B Bakyy™me (puc. 2). Kak MOXXHO BUJIETb,
norydeHasie BAX ornmgarorcs. s cpaBHeHHs, B
XO0Jle JAJbHEHIINX W3MEpPEeHUH, ObUIM BBIOPAHBI
00pasIpl CO CXOXKHUMHU XapaKTepUCTUKaMu. B man-
HOM cirydae 3To oopasiisl 1 u 3.

Ha mannpx oOpasnax OBUTH MPOBEACHBI M3-
MEpEHUsT BPEMEHHBIX 3aBUCHMOCTEH pocTa U pe-
nmakcaruu  ¢oroToka. [lomydeHHBIE peE3yabTATHI
npeAcTaBieHbl Ha puc. 3 u 4. [Ipu BKIIOYECHUN HC-
TOYHMKA OCBEUICHUS TOK Bo3pacTaeT B 1.4 paza

(xpuBas 1(Bki), puc. 3). KpuBas 2(BbIKI) COOTBET-
CTBYET CIIy4al0 OTKJIIOUEHHS OCBELICHUSI.
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Puc. 2. BAX 00pa3noB, cyiika KOTOPBIX MPOBOJIH-
J1ach B BaKyyMe
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Puc. 3. KpuBas pocra u penakcanuu (HOTOTOKA ISt
obpasna 1
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AnmnpokcuManus JaHHOM KpUBOM JMHUEH
TpeHJa  TO3BOJWJIA  MOJIY4YUTh  ypaBHEHHE
y = 9:10%t%%7 ycromp3ys koTopoe ymamock pac-
cunTaTh BpeMs penakcarun, t = 1250 ¢ = 20 muH.
Ha puc. 4 npencrasneHa KpuBasi pelakcaluu Ui
3 o0Opasna, cymika KOTOpOro MpOU3BOJIUIACH B Ba-
kyyme. B otnmmaune ot snektpona 1, Tok mpu ¢oro-
obnyyernn BeIpoc B 1.7 pa3. Anmpoxcumanus
JIaHHOW KpHUBOW JIMHUEW TPEHJA MO3BOJMIA IONY-
4NUTh ypaBHEHHE KpuBoil y=2-107- t oo [Tomy-
yeHHOe Bpems penakcarun t = 685 ¢ = 11.41 mun.

3akuouenne. Pe3ynbTaThl, TONyYCHHBIE B
paMKax TaHHOW paboTHI, TIO3BOJISIOT CHEATh BbI-
BOJI, YTO METOJMKA HW3rOTOBJICHUS 3KCIICPUMEH-
TaJIBHBIX CTPYKTYP MOXKET CYIIECTBEHHO TOBIIUATH
Ha CBOWCTBa (POTONMPOBOAMMOCTH TPAHUIIBI paszerna
nonuMep/monmuMep. BaKHBIM KOMITOHEHTOM, OKa-
3BIBAIOIIUM BKJIaJl B M3MEHEHUH (POTOIPOBOISAIINX
CBOWCTB TpaHMIIBI pa3jiena, SIBISCTCS KHUCIOPO/.
Panee B pabote [4] ObLIO TIOKa3aHO, YTO (OPMHUPO-
BaHME JIOBYILICK JJISI HOCHUTENeH 3apsjia, 00ycCllOB-
JICHHBIX HAJIMYMEM KHUCIIOPOJia, IPUBOUT K YMEHb-
meHuto mpoBoauMoct B TieHkax [1]1d. Kak Obuio
MOKa3aHO, B3aUMOJICHCTBUE KHCIOpOAa ¢ (hparMeH-
TaMH TOJIMMEPHON MOJICKYJIbI HE BO3HUKACT XMMHU-
YEeCKOH CBsI3H, YTO MPHUBOAHUT K 0OpaTUMOMY H3Me-
HEHHIO 3JIEKTPOMPOBOAHOCTU MPH U3MEHEHHH KOH-
LEHTPALUK KUCIIOpOoJa. AHAJIOTWYHBIA BKJIAA KH-
clopojia B U3MEHEHHE (hOTOMPOBOIAIINX CBOHUCTB B
CTPYKTypaxX Ha OCHOBE IEPOBCKHTOB OIHCAaH B pa-
6otax [5, 6], Tme KMCIOpOX paccMaTpuBaiCs Kak
JIe(PEeKT KPUCTAITMUSCKON PEIIETKH.
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STUDY OF THE INFLUENCE OF MANUFACTURING CONDITIONS
ON THE PHOTOCONDUCTIVITY OF THE SECTION BOUNDARY OF TWO POLYMER FILMS
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The study of optical properties in organic materials requires taking into account a wide range of features of
these materials in connection with their sensitivity to external influences and aggressive environment. In this
work, we studied the features of the photoconductivity of the interface between two dielectrics (polydiphenylene
phthalide (PDP)) manufactured under different conditions. Drying was carried out in air and in vacuum. This
study is necessary to determine the features of the manufacturing process and its effect on the photoconductive
properties of the interface. Currently, the structure of the polymer / polymer interface has been fairly well studied
by various methods, in particular, atomic force microscopy. However, there is a certain difficulty in obtaining re-
peatable results due to the presence of dilution of the lower PDP film when the upper polymer layer is applied. In
this work, the photoconductive properties were studied on the basis of the measurements of the current-voltage
characteristics (CVC) and the curves of the growth and relaxation of the photocurrent. Based on the results ob-
tained within the framework of this work, it is possible to draw conclusions about the contribution of the drying
method of experimental structures to the photoconductivity of the interface.

It is known that oxygen makes a significant contribution to the electrical conductivity of thin PDP films. Ear-
lier, it was shown on this polymer material that the presence of oxygen leads to a decrease in the conductivity of
PDP films due to the formation of charge carrier traps. Moreover, when oxygen interacts with fragments of a pol-
ymer molecule, a chemical bond does not arise, which leads to a reversible change in electrical conductivity with
a change in oxygen concentration. Due to this, the PDP films demonstrate a high stability of the electrophysical
characteristics for several years when repeated measurements are carried out in an open atmosphere and at room
temperature. It can be argued that the effect on the response of photoconductivity in organic materials, as well as
on the relaxation time, can be associated with the presence of oxygen traps in the PDP films, increasing the re-
laxation time. This result is extremely important from the point of view of the practical application of these struc-
tures.

Keywords: polydiphenylene phthalide, photoconductivity, relaxation.
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