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Abdullah Alsulami®, Hunan Yi*, David Lidzey* and Alastair Buckley*
a)Department of Physics and Astronomy, University of Sheffisld, Sheffield 53 7RH, UK
b) Department of Chemistry, University of Sheffield, Sheffield S3 7HF, UK

/ Summary \ / Photoelectron spectroscopy
In recemt years, seversl stodies have shown that fabrimtion OPY¥s with V0, ELES a¥ ]

=)
exhilit high performance which ane similar or better than other devioes thet utilize — IE
different HTLs. However, most of agueous metal owides reported in literrbure s /
require past-deposition trestment such 8z thermal annesfing and  plasma |'l I'-.
| \

treatment. Hensin we fabricated ¥y0, thin films [3 nm thickness) by & spin-costing i II ',I
splutions of vanadium oxibriisopropowide precursor &t room tempersture inoair Vs ,I !

| \
without mny post-trestment. OPYs incorporeting wntrested 5-%y0, thin film and _ "\.___
mictive leyer of PFOZTETE-FCIOEM shows efficiency up i 6.3 %. This is mompanbie & 432 S8 524 =:'DM=1‘ sz WaWY R OMEEL 4 BT 0B
B e N EiBa s The left figure shows the XPS spectm of the 6-nm 5V, {0, thin ayer film that was prepsed in ic &5
However, prefiminary lifetime results of 5-V,0, devices have the shortest lifetime. SUgEPRsted by Coulston et al, [3, 4] the effective cxidation for aversge cxiostion] state can be
. e W thicx o 20 - P estimated from the following lnesr reletionshipc
ncreasing Vy0, layer thickness up nm with annesling C for W, = 1282 068 E,(015) — E, (V28 7))
mimubes ©an improve significsntly the lifefime to be comparsble with other Bt wms found trat ¥, =493

The: right figune shovws the position of the seoondeny electon out-off of the UFS spectrum exhi biting

devices.
& work function of 3.2 &\
/ Fabrication process
» The ssbetrabes were cheaned in 3 shepes with s waier— jon, IMsH solution (10 wibt), and
iso-propanol {59.35%).

* mrmcium maERisopropoxide wes disolvesd in iso-propanal at & concentration of 3 mymiL Thin Simes {3 nm) of
el Limy muciiie weene dieposi berd il spin conting onto MO oomber Fises substtes.

» The active layer was prepaned by mining solutions of PFOZTETE and PCAM at a weirht miio of 153 in chionfem
with an owerall concentration of 20 mgfmil.

* The PFOZTETE: P, Bl solution then wes spin oosted ot 3000 rpm ina glove box

* & oalcium [3 nm) then aluminium {100 nm) double isyer cathode was deposited vis thenmal svaporstion.

* Ciewioes were enonpsulsbed using an inert UV curable epocy and s giass oover sfide.

* \OFY dewices weere mesnsed under ambient conditions wsng a Eeithiey 2900 souroe meter snd & Nesport 522544-1000 AR 3 solsr simu isbor

/ J-V characetristic \ / Lifetime measurement
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= * Lifetime testing was carried out in an ATLAS Suntest L oot :: -:-‘! :
P —— - e CF5+ solar simulstor with 8 1300% xenan [amep. C s sehss oE steal  giaens
FUEf] PO [l V] pmiewf]  Pa = A quortz fiter was used to reduce the IR portion of Agd  Jaeeme b e e
WA, Y] ENAES BET MEs B @TEall the emitted light. TR temE tm maen maas
FEROT 6 dheRr o RRRTeE @l = The temperstuns inside the besting chamber was [ENIRCITERRE W4 B ol
km. 61 alekDl BW WMIwEI ul.y Qﬂ r— _— : :-:1'- W wuen A3 /
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