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Abstract

Inverted coplanar type field effect trasbsi has been fabricated using (SPT) .The elettrica
characteristic of the device which is investigatsd room temperature and in the dark, show the
characteristics increased in the source — draineptrdue to doping the CDS layer with indium. The
electrical characteristics were investigated throogeasuring output and transfer characteristics.
The result shows that device with low thresholdtagg was corresponding to indium doped with
concentration 0.05.The incremental of source-dcaiment due to IN general Indium dopant was fountbt
improve the electrical characteristics of the devdompare with undoped one.
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Introduction.

The use of inorganic materials in elaatro in this field takes tow main branches |first :isseek
device has still considered a commercial although new material to having a proper electrical
discovery new materials such as polymers whiatharacteristics which serve either as insulating or

were previously depend elsewhere [1]. effective layer ,second :is to fabricate the device
In such device ,the effective layer was separated bising easy and efficient technique .Accordingly the
insulating layer from gate electrode. results obtained from studying the electrical

Different techniques have been used in fabricatiazharacteristics of the devices is based on satigfyi
and studying the electrical characteristics of thithe later condition.In this study inverted coplanar
film effect transistor [2].0ne at the most easy anBETS has been fabricated using CdS in as effective
low coast technique steps in their fabricationl{3$. layer .The whole device was fabricated using (SPT)
well known that thin film field effect transistos i technique .The electrical characteristics were
essentially the same as the metal oxidevestigated by measuring both output and transfer
semiconductor FET but it's differs only in thecharacteristics of the devices in the room
materials and construction method[4].The research&smperature.

Experimental Procedure

In CdS/F©; FETs of the inverted coplanartechnique .The electrodes has the dimension (length
configuration has been fabricated applying th2.5mm , width 5mm) and separated by 5mm .The
following procedure: fabrication process was terminated by depositien th

Metal layer as a gate electrode was evégarasemiconducting thin layer of cadmium sulfide as an
on the glass substrate by evaporation aluminuactive layer using again (SPT) with similar spragyin
under low pressure T0toor .FeOs thin film acts as condition which has been depend elsewhere [6] as
insulating layer was deposited on the gate eleetrodhown in figure(1).Other devices have been
using spraying pyrolysis technique(SPT) .The detaifabricated using semiconductor layer doped with
of spraying conditions were similar to thatindium with different concentration 0.01,0.03 and
previously depend elsewhere [5].Source and drath05.The electrical characteristics of the devices
aluminum electrodes with fingure shape has bedave been investigated at room temperature and in a
deposited on the insulating layer using evaporatiatark using shielded box .
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Results and Discussion

The thickness of source ,drain and gatgansfer characteristics of the devices which shown
electrodes were (3mm) ,the ;Pg and CdS thin in Figure(2) has also show a pronounce effect due t
films were measured with digital micrometer modeindium dopant effect .
Mintest FD 1250 and found to beufh).Thin films In order to calculate the threshold voltage ,the
with  (lum) thickness did exhibit smooth blackrelationship of square root of drain current vdega
surfaces and were free from holes . The coatingltage has been drawn as shown in Figure
surface roughness of thin films with increasingrthe(4).Threshold voltage ¥ has been calculated by
thickness above (in) ,thus may be due to theconnecting drain and gate electrode using similar
presence of any significant barrier at the metahethod employed elsewhere [7] with help of the
/semiconductor interfaces (at the region unddollowing relationship:
source —drain connection) which would give a ,, o
current (k9 limited by the film resistance .Figure (2)las = =[(W/2L) G Uee] ™ (Vs VT) (D)
shows the output characteristics of the devi
measured at R.T with gate-source voltage (Vgs:ﬁ{ . :
V) .It was observed that increasing concentratias h’ hannel length, capacitance per unit area ,charge

lead to a pronounce effect on increasing sourcigdr carriers mobility and gate voltage respectively.
P 9 YA e relationship(1) shows the plot of square rdot o

current ,then it tends to saturate for concentnaiino ; .

' ; drain current as a function of the gate voltaggy(V
:Sﬁgﬁ?ﬁg éggéggi)h?)?gsthF?SSr\év(%r)ewzglia%tlﬁggc; t,which is gives a straight line then the intercepa
behavior of free doped Ia. e? for a comparison thstraight line occurs at a threshold voltagg(yhe

P Y P " Slop of this straight line was used to calculate th

indium dopant was noticed to increase the curre arge carriers mobilitys and found equal to £

about four order of magnitude in the saturation 1 s :
region(In=0.05).Pinch —off voltage that the drai 1.1 iV sec’) Figure (4) and Table (1) shows

current reaches the saturation has been recorded That higher indium dopant has a higher threshold

. ; 20 3Bitage \t =0.5 V).On other hand the electrical
found to be increasing the dopant concentration %ﬁara?cte(ristics of )these devices have a similar

shown in Figure(S) .Generally all the curves show aracteristics to the Metal-Oxide FET devices [8]

S|m|Iart c;haraf{::]erlstlcs_ In tge .dh'gpf. ddOpan.the incremental of source — drain current due to
Cfn?ﬁg rﬁ‘n'grn r’e rig?] reglogxcaQneﬁti;|e?; Ii%n d’y\t‘\"’g'ncreasing the indium concentration can be
(1) 9 (2) exp 9  ( xplained by increasing the channel conductance of

saturation region .Ohmic behavior was identified i e device due to the effect of dopant which ac as

the low voltage region ,where a deviation from ohr‘aOnor dopant as has been previously discussed
law was terminated in the pinch —off voltage ,wher lsewhere[9]
S .

a saturation characteristics has been started .

here :W,L,G, ur and \js are channel width

Table(1):Show the threshold voltage for In:CdS/FgD; inverted coplanar type

Indium co Threshold
ncentration% voltage(V)

0 1

0.7
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Caption of Figures

Source —— Drain
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Dielectric (FeOs3)
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Figure (1): In:CdS/Fe,O3 FET inverted coplanar type preparation by (SPT)

Tty
To=0.03
SRR S — ]

R

SER=03

o ”ﬁ»----u-ﬁ- e

it;r"ﬁ o1

tm()

Show the trans

Figure {2
. Imverted co

B Tty W

S S —

B e

Py i '. A v
& a.\-—-w*‘
o e R S . N A T,

ﬁ*"’” ""Mﬁ_ C L Ine003

/
,_,M

£
H

A

15

£
il

inuie {3} ‘mow thhe QUTTUT characteristics of In: CdS/Fe; Oy TET; i
! inveried K‘(‘i}!l’i 34 %vg:r at Ves=I0 Volt i

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Volume 34, number 4 Journal Begh Researches (Sciences) 15 August 2008

s Uim sgurs ront ol diain cutrent V5o pate

o Plgoge (4 The rolationship hetveesn: W 5 RO : ;
: s and dredn slestrodes sonuseted

R uf.;sfﬁga"é;‘fh@ﬂ'ﬁ’i I

"""T““.'”_"_“"“"”'i"‘"‘:" e e iy

0.02 . 0,030

AnfConcentration)

b

}: Show the relationship between the pinch-off voltage and indium

concentration .

References

[1]-W.A.S.Abdul Ghafor, W.Z.Manookien and  (1992). o

G.A.Adam,Iraq Soc.Phys. &Math., 13,112, [6]-W.A.S.Abdul ~ Ghafor ~and  K.S.Majdi,
(2000). J.Math.Phys.Irag Soc.of Phys. &Math., 13,112,

[2]-J.C.Andrson "Thin Solid Film", (1978). (1992). _ _

[3]-E.H.Al-Tememe, J.Basrah Res.lraq, 25(3), 44/]-W.Z.Manookian, Ph.D. Thesis, Heriot-Wait

(2000). University of Edinburg, UK, (1987).

[4]-P.G.Hayaty and H.A.Ahmed "Semiconductof8]-D.S.Al-Rawei "Electronics Devices and Circuits

Devices Physics and Technology”, (1990). ", (1987).

[5]-K.M.Zeidan, E.M.Jaboori and A.K.Abass,[9]-G.J.Slewah, M.Sc. Thesis, University of Basrah,

J.Math.Phys.Iragi Soc.of Phys.Math. 13, 83, Irag, (1990).

5
PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Volume 34, number 4 Journal Begh Researches (Sciences) 15 August 2008

-

ADAl)
Inverter Coplanar g 5 Jaall il ) si 33 5 4l S Gallaadll Al jo s arieal s Sl 138 (ge gl

& il 5l s 5 e g s 13 2 AY) s B pailadll (il w5 s )oall Sl (30 ARl a sl Gsiall

o3 4350 Al a5 2y Gieaall — il LS o) cpd pailadl oda A e DUall g 4 jal) 5 s ds

e sea gl any 0.053: )50 Zauills o oaVl cusdil of 0 Al den Gl a5 CASUaasal) 4 sLtial Cpiial

Jaall il gl i e g sl 13gd A el Gaibadl el 3 Gy w5l sl o 138 g g L sia il il

Coshe e Al Al

5
PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



