[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

YYAY gl Yo jladi Y ala e iy 3 o8 & gle 4y

Au/CIMgPc/Au £ 8 3 gUlay dasi S 5Sl) Sliadidia
S ned o8 1 el pla Al e

s3Sa

@ Dsldia gales 2 ¢ MHz B )+ KHz GeilS o3 saa 53 5 )0 Caa (sl o 5l allia oyl 5o
(.0)S S Sl y S ypas Gl ead (i) X Au/CIMgPC/Au €36 4 5 Ul e gla Saslusal
CsE b YL soalS 8 s n O S skl @ @l Cosa () Ml S L sl iy
D3 VL slaailS i 5 oy lales ) Sy S AUl ) & 5lSa 4 e Cl 5o s e sl cand @y ol s asa
5 Obay l s alald) (55 5 G Sl yuad XS e 5 5,m (Hopping)Su s Jae ) Ulu pas @56 4 cp)
30 15 e s ) 438 R ) dalllan 3550 IS 5 ) a2 )l ol ) e 4 (ke
ol Aulid 38a3 cpl pa /v A v/vve @V L S D18 ninad 5 2 sh alldl gl sie s
d¥ QlE 2 (tand) <l w4 by cleddl 5 Au/CIMgPc/Au o)s cubpl cul

ol 438 K158 Qa5 4 385 35 50 (B ) 52 [V 2 ](Goswami )ge) 8

-

4dadla

22 @ 3,8 4455 b (Mpe's) Metal phthalocyanies g ¢ ) () (slalil; 4ai jadl 4 52
Cladie sl 43 S ) Gliae (ald 4a g )50 sudsn cbdsle 5 I8 la Sulual cals
07 <[£] <[T] ¢[¥] o) Jemd) o omey e 3 4Y 5 sl el clla 53 50 Mpe's (d.c) oS =S)
G 0 S e 55w e (S SN Sl 5 51 ol gla S5 s (Mpers) @b 4 slalibs Aas
aasi 50 Gl Glae Lo 4S 55,0 la)s ) ealiiad L S S il YU glaily o S
(ZnPc , :(MPC's)< skiie s sai 5 (2.€) S iSH llay 3 58 e Oy s el 3 saae Lalil
L Sa S0 Olsi s sl oalS,h @4S sk 4 aSe 5 m 0" &5 D) o)l s CuPc , MgPc )

LA AT YT <M (n <) ol s g sbase
5 el i 4y il S e 55 Kt S SN A il ) e o) o bl e
SR e Gladba dic gbeale ) shie 3 K d.c gWeals 4allas 43 LIS sk 4y i)
Aol b aday) ) 53 el oo 4y el 5 ol S5 com (S loa Cpines 5 Sl oa An ) s

‘Eéb\.u‘) (,)JSA (il Lﬁ‘.)" Lﬁ\ad‘):\ug Silallag T‘):\;\ Sl .LJ.\)A L.SLAUI‘:’L“,)Y .E:}\‘)J
¥4


https://system.khu.ac.ir/jsci/article-1-1127-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

Sl mla S je s ) bl 4w S I Glladldie

@0 ) a0 Gy S SN ULy Bt ol ) 358 e alal Cglite L) a0 plua) Sy K

a0 alail CIMgPe oS5 iSll Jlial ilulid

el

Ve mbar o3& Jul 3 53 5 e K Gig) Sl ealiind b Au/CIMgPc/Au €35 4Y sl S
led) i slad 3 ydi ol ) GL DAy ) ailead Adlu (gldnd sad bUALS Y ) e
ol o dsgd S8l 3 )0 ) Ulis) 4 CIMEPC 23 g e 48124805 ((3)

Y G 4y aslS 040 50 quinoline sidsiweY e+ « MgCly o X V¢ ¢ phthalonitrile »X £+
Dol L)) O 5 e ysie il 51 sl Cad 43 sale Guan aniS e o slie SIS S L el
U aiS e Gl Gl YA 50 1) odel Cid 43 Jsana 5 o s e DS 05l 5 G0 Sy JISI 5 (30 1 55
Db eaijlad ) ealdind b LAY o ) Culiim g ) nmsT s Kaal gl salal ja ol
s alad) ylasySae Y ) U ladY g5 e Gibe )l Gl 0 W S jlail alai 3 s e aladl 35158
Sl Yoonm a4 Culiia 5 YamsT eda Saal

e )y Led S rang sasima 50 Sy I slag 5 b il da 58 (ald 2V b gladadaa ) ealiil
la Ss Gl sa 4a )2 2k dhas (Minco HK-0Y) ¢ 55 31 5 caulio e K aoie 40 Sin 3 5l 0
S il ol 3 (5% 511 assia gl - a8 disSon 5 1 il b gl /) L
i oS ey ) eal il Ly ¢ MHZzU Ve KHz s253as 0 (tand) <23 a5

iad 5 K 0 3lul ALCZ £YVe Jas (Hewlett - packard)

S5 Calia
AN Cupm alen )l 8w s it slaa 3ilKe han gl Gl siea 1) el @l Cills
il o Gl JS ol 40 4S g() oSS
(o) =¢ |l + D % (®)]=¢, (@) - je,(®) )
A 3 S a0 K i Cijre £ 5 ol 00l padifie K il alis s 4 g ) e Cdle
GO Y (@) S s AR Cujuin agh ga 5 s slaailie i 4 £, (0) 5 € (W) 5 S

A4S gosh 4 Gl (Sl
Ao (@) 5%, (@) 5 x(0) =y, (@)= jX, ()

(@)= 2 S SU a3 ) Gy yam it (S SSH (5L 0 cash e 5 SR (slaciand

I


https://system.khu.ac.ir/jsci/article-1-1127-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

Sl mla S je s ) bl 4w S I Glladldie

Db CAD ) ) st SN AU wlSe g 5 8 )
() =€ [x(w) +1]=¢, - je, (")
Cupia oashsa 5 Ghin slaadlne S M)A Gaddlie ) (halad ail 8 ol LB y() 4S sk 4
a0l ) dail gy L a2
g, (@)= ell+y (0] M
€,(w) =¢€.X, () (*)
D) Dz ay e il 280 8 e 53 50l sk 4 LAY la Sulual 48 illa
5l oa (e
R R+1r(l+0’R’C*) . o’R’C’

Z= —— +r= o
1+ joCR 1+ ®’R*C? NrorC ©)

Caglia @l g odbu (A ol dalae (s om Dlde el [V 0] (el guil® Al s 4 025 A1) (58 A A by

S R pal ) D) g 4 2 e
1 o1
. bR —j— )
JoC, oC,

R_+

S

J@E;L”;LAM_)\Q.u:\dJ&agquhug)LdewdquMuﬂuyﬂM CS}RSAS

‘("TJJ‘J (1) 9 (o) Yo Yol = (O e
1+ 2R2 2
c - FORC

s = T aRAC? =(1+D*)C ()
_R+4r(1+W’RC?) _ D’ A
Rs - 2p 22 =r+ 2 ( )
I+(W°R°C") 1+D
;(a:\J\A saj.&‘;u:b OJCSRS a4 (tanS)Qﬂfu)muﬁ «Cal D:% ASgJ)LA.j
(V)
5 o(l1+0’R*CY[R +r(1 + ©*RC?] @
(@’R*C)1+®’R*C?)
1

= +— 4+ @rC=D(+—)+orC
oRC oR°C R

Asdee O 1,CR, 0 (sl el )l sy ) (e (ol il

b it ) Alalae 4 (3) Aibae @ s (tan §) <y ) s 83 L s
r 1

tan’8, = — - +r C (V'
¢ ®’R°C ’RC )
sl 1) Gy sa 4y p9d Bl
” 2 2
tan” 9, = d M)

—+—
o’R’C  @’RC .
S ) ee Al Hlade el ) Jilaa AL tan & pl il il Qe 1, C R, @ _edlie ol ) 2 tan” 8

1A


https://system.khu.ac.ir/jsci/article-1-1127-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

Sl mla S je s ) bl 4w S I Glladldie

3 g 25 i (1) b 48 5l 30 e

r 1 1 r
®’R’C  ®’RC cozRC( R) N

rC

02l (pra i€ i ey o cdl JBlaa ey ol by 61‘C=2; ol laddls Bl 3 R) 1 o
®'RC '
125 dpnlan ) adaal ) alis s 40 AS 258w

0)min :" I'Rlcz (\ V)

Al e BB 5 ) ) s 4 abilas dacilla Gl (gl el L(I\-J OR *C)r 85
: £ R :

tan8=L+0)rC=(D+0)rC) (%)
oRC
:H‘)\JQJ%Q:\\JJc ! > (J\)I'(:J-‘:‘t-“ﬂéﬁs(1)‘\54_;\AJj
wRC
tan5=L D ('°)

®RC
. : I . e . ¢
el Gl 5 ) S8 S Sl @rC ) Y sene ORC UL S 0 S s
®
tan 0 = wrC Q)

Yo MJL’.A‘)A a< L;\‘L}Jg 4 433\(tan8) ) a8 za g2 A (\1) 9 (\‘9) Y ales u..g\‘).}l.u

Y

S L - Y
A8 23 e QLI ) IS 0 ol i 4y i ol 025 iy T s g (E,) Uislai (Finie ) JS5
L glEn Ann a5 ilegee i Lo GuslS YAFY L Gla 4n ) sagama 0 g5 S8
Ol 3 b (e &y e 4 380 8 Y MHzZ 5 )+« KHz sl osilS i s alaon Uil 31 (e s
) YL sl m A a5l ) JSE o (5508 GLE i JB5 by e Gl 38 0 e alal (g5 L
Sl sinia ol Sar (a2 oaly L (ua ad ) g 4y) N joe ad 4p kil Gl )0 W Jinie 30 e
i @5 A S Ly Gl 31 B, i Ol s a8 e s o/A £ /08 eV Ciaw 4 (55 &
23 (MPes) S slasals aas JiSI 50 (S i€l Gl gl s 50 Gl Lo gae 3 )13 03l (5550 sl )
S sk 2l By — B, @3 S8 0l 558 caalen 0 .l el )R /A evasas

LETLT T ol m apla iy 5 o jd 2l g5 G e a4y E L E

£y


https://system.khu.ac.ir/jsci/article-1-1127-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

Activation Energy (t;V) f

) b das oSy SN Cladiie

ezl L oe

Au/CIMgPc/Au st Sosbual 3 (S 58 Sl s sles Olsie 42 s 58 (50l 58 g5 48
Cali o)l san (polS £) 0 dgan ) s Ao Gl L /A v /fey 50 G ad 4 8 ks )
Je ) S5 Sl 50lSe Y MHZ 5 )+ KHz o088 5 ol slei)om 4 s () JSE)aibe e
gl ) n (T<300k) 39 SOl anun O omly sledolon 4a ) 53 Jae il 2S00 s50m Sans
O Gayma ) S5 i e2d 5V R [V] PbPe 5 [V] ZnPc ¢[4] ¢[Y] CuPc¢[V] MgPc 4lea 5l MPcs
KHz o888 5 (slS Yo 5SS gleinloa 4a 0 ¢l CIMgPe 2 Sl ol 4S8
S e 55w Sy J3e 31 MHz lS 8 5 Ve v k) 5iaS (slgi)l a4 )3 i) s
G sad Jael GalSE cay QSN Gl Ghla aie jidy cledhl (S sl
Aa ) 5 O golS By Gl sdd any ¥ JSE ) Gl ol a4 3 3 Au/CIMgPc/Au
S Shadia (Pp) Gl A s i (6) SN Pl Gllad (Fada CpslS YY1 G le)l s
/Y o0 QS Inf s In 6 Glalad i cud Ouly laglS 3 5 a8 e 8 y2a 1) CIMgPe_Ss
Y o/) @l ke 4 SiShas 5 b e G (Inf — In o) Uidled (Fnte caund alS 8 Gl 331 L 2dl
poilSe pad lle b adaal ;0 il S GuilS 8 (81 38 L Inf — Ino pibed (Jnde Gl (i) 81 2 ) e
) ol sa S g am Sawe Jae 5 (SISl 4S e adl B oSS Sl
48 lined ) 0 /) L lin 05 AS sk f b Jleel Ll b cand Gauliia () (S S
aliia 5k HlaLa 4S  alilu et L3 ol a4 Sl e (S I bl 358 0 4liaSle

e - e

- ~LH00-
'E [} & i !
0.8 3 e
v 166 g 4 g \ e S S
| s 1B M2 ;','" 5 100 . e e,
A& g6 o — LN
0.6~ : / ,’ ® 0l N "
. ‘ /v 2 N,
. : // \ S N
4 'l 1 ° . "
04} B gV € ST
'/‘ Q 10} P ., LY

St . o oA oy

' o /,/ Y Al PRI e
T / A Py Tl
0.0 e L e L, [ L.__.,,‘,.._l_._'_'.;..J._._,’..I._....,l.m.‘ ;l et e | . .,..,l St

280 300 320 340 360 380 400 470 222426 28 a0 AT A
Temperature (K) 1000/T (K™ _
%ﬁéjj\d@éb#&wgiﬂ-*dﬁ é)ﬁ]ﬂ%ﬁéﬁ)ﬁﬁ\@\&&u’ww-\dﬁ
dﬂhé%@ﬁ})d&J\ﬁ@Jd dﬁi—ag&uﬁ&}

¢y


https://system.khu.ac.ir/jsci/article-1-1127-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

Sl mla S je s ) bl 4w S I Glladldie

QI b B Y

OO bl YU Gl pa da ) 5ol sl e VIS Ho (ailS 8 sy 8 bl il
Yo Sl o 4n )30 Sl JiaS Gl st Gl Gy L s 4n 03 )2 4S (Josa ) AiSe i (S 3 L
o) s oala (LS YUISE Ha 48 Al oo GialS il 43 Au/CIMgPc/Au ¢l Cud jla ailS 5 il 581 L

ey oA bl laddia J1 A dalae jlae Jae el ) saldind b [+ Jwiil Sea s Goswaminy
Sl SO s 5a 48 208 (i Ll i S i 1) et Jual b el ilien Gl Jual g
sl O C bl b o)l se 48 (A 4 Jas pe ol il A 4Y e 4 R Caeglia dly oC )k
dalee Caaslia 5 C) o)A sl dae ol Gaba s 2dloe daal ) (slaans 43 Ja s je 4S 1 (5 s Cae sl

M‘PIGA‘;‘)LA\%}\AQYA\MAJ:\MJM Rs S

1
Cszc+m (\\/)
R =I'+L (\/\)

@’R*C* +1
ol e ol S golgidy Jae b b s 4 g e ¥ JSE (e nde 53 sdal G 4y slasala
VdSEaaa LIV 4+ YPF o ik 5ol (3alS @ Gl 81 L ol C ¢V Vablre s 4a 5y

. 1 . .
RQAJ::,\\‘)O:\\‘)J R:Rerg/KT:ﬁ)\JASL:,’J\A‘)JMS‘;A@‘)M B ¥M}RL§§M@M ¢ I

@A.\AJ\bj\A’M‘LlC\M\&j}\LJ\S&JJM Eg 9 l:o‘\SGJIAJJMD‘;AQA‘BIAA&_UUJ\JAAu‘)M
= T = =

G« Bo= /Y d /0 YeV 48 ok 4 28 dulase 1) 5 GB Ol 108 (e
ad i s [4] 5[1] ZnPe s CuPe ¢s) s o2l Consd 4 i by lsia

10 °r
r A‘
800}~ —.'E
~ | o Mix a o
B Le M6 K ~
& i n 3ANK L
L 1600 v oK =
Q % |
. = 4.
= \ £
o }400— 3 | oK
| e oMM
: S L LRRVARY
I ot 0 A3 K
L 10 gm0 D?J‘_‘J// X 36 K
200}~ RS | Ak
./,,‘:"// . A a0 x
g ]
o L 107 ! N S|
o—1 - —— — 10 100 1000
QJJJJMKﬁ%#@JEQ\M_iM wﬁx&ﬂ\@\&ﬁ\%&wg&-v‘}u
dﬁi.é‘éuduba méuéjﬁ%).\).\wuﬁ

123


https://system.khu.ac.ir/jsci/article-1-1127-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

Sl mla S je s ) bl 4w S I Glladldie

z

5 € MHz B« KHz (S 8 sasane 50 (S8 Sllay 5586 3100 gl s @b aY sl S

Au/CIMgPc/Au b s o 0 Syl AUl ) a50ilSe Gl o0k 4ial Calide 5led )) a 4a )0
il o lSe A4S Caul odE adidie (Bad ol ) Casl oad Jlee) GuilS 8 5 Gl s An ) 4y Al
0 3 oa (5 gm K (S SN AUl Jae ) Base YU glaguilS 3 5 ol (sl aa 0 )0 (S )
Sl 8 b bl Gl Qlle 655 ol dae ol g8 B 5 YL Gl ) a Aap n AS S pa
Juail 5 )10 A8 el 5uulS Jra Ly il 03 Jay il 380 o)y da 5o Glal 380 L g 2y e (EAIS (uilS

A0 JalS Cilan Cul  aa)

References

1. A. Ahmad and R.A. Collins, J. thin Solid Films 217 75 (1992).

N

. D.F. Barbe and C.R. Westgate, J. Chem. Phys. Solids 52 4046 (1970).

(9}

. A. K. Hassan and R.A. Gould, J. Phys. D: Appl. Phys. 22 1162 (1989).

N

. A. K. Abass, R. A. Collins and A. Krier, J. phys. Chem. Solids 54 375 (1993).

5. A. Sussman, Appl. Phys. 38 2784 (1967).

6. A. M. Saleh, R. A. Gould and A. K. Hassan, Phys. Stat. Sol. 139 (1993).

7. Yu. A. Vidadi, L. D. Rozenshtein and Cistyakov, Soviet Phys. Solid State 11 173 (1969).

8. S. A. James, A. K. Ray and S. Silver Phys. Stat Sol. (a) 129 435 (1992).

9. R. A. Gould and A. K. Hassan Thin Solid Films 223 334 (1993).

10. A. Goswami and A. P. Goswami, Thin Solid Films 16 175 (1973).

11. N. F. Mott and E.A. Davis Electronic processes in Non-Crystalline Materials, 2™ Edition,
Clarendon Press, Oxford (1979) 225.

12. Yu. A. Vidadi, K. Sh. Kocharli, B. Sh. Barkhalov and S.A. Sadreddinov, Phys. Stat. Sol. (a)

34, K77 (1976).

¢o


https://system.khu.ac.ir/jsci/article-1-1127-fa.html
http://www.tcpdf.org

