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. As it spreads the solvent evaporates causing the polymer to be deposited
. If performed successfully a uniform layer of film is left on the substrate
. Spin coating is dependent on many parameters such as viscosity, drying rate, percent solid, surface tension, spin speed,
solvent used, concentration, atmospheric conditions and more Tempe ratu re
. Our research sought to determine how specific parameters effect spin coating and what is required to create the optimal| |, One of the key parameters that was alternated throughout the experiment was the atmospheric temperature. A box was built around the spin coater unit and
sample outfitted with heaters in order to control the temperature.
. Samples were all made from a solution of 1% by weight DMF solution of PVDF 65/35 copolymer. Solutions were deposited at 800 rpm and final speed was 2000
PVDF rom. 8 drops were deposited each time.
F FF FF FEE EE E .PVDFis known ferroelectric material . The samples are respectively spun at 40°C, 50°C and 60°C
\C/ \C/ \C/ \C/ \C/ . Ferroelectric polymers hold polarization even after external electric
-~ \/C\/ \/C\/ \/C\/ \/C\/ ™~ field is removed 00 BTG | _ 50°C Temperature ~ ——* _ 60°C Temperature ——*
H HH HH HH H . They do this by having a built in di- " - ZZ
[1] Polyvinylidene fluoride (PVDF) pole, in this case caused by the fluo- P - ZZ
rine's of PVDF z . c z 26
. As an external field is applied, the chains of polymer align their dipoles with the field g 85- g ] g z:
. When the field is removed the chains maintain their aligned position § 80- g - §2°
. In order to switch the dipoles a negative external field is required, this produces a hys- k 7_5_: - 1:
teresis type graph as shown 70- ; 5 1‘2‘
. Our research worked primarily with a hybrid of PVDF called Poly(vinylidene fluoride - Voltage (V) E N IVollta(I)ge I(V)I G A IVoIIta(Ig)]e I(V)I R
trifluoroethylene) P(VDF-TrPE) which replaces some of the hydrogen atoms with addi- 2]
tional fluorine's
. The ratio of this substitution used was 65% VDF and 35% TrFE
. Though this weakened the dipole it improves crystallization and thus a creates more optimal ferroelectric. ThiCkn ess Of ﬁImS COnCI USiOnS
. The thickness of the films was found to be reliant on a number of factors, most | |We discovered that the slower speeds tended to produce more consistent data.
Sa m ple Pre pa ratiOn predominantly the concentration of solvent used. Thickness of film was related| |However, we speculate that spinning at higher speeds is still theoretically viable, it
_ to solution concentration linearly. just has a smaller margin for error. Generally higher depositions speeds produced
+ Samples were made on glass slides . Deviations in thickness were also caused by other factors such as spin speeds more dispersed films than slower speeds. Thus a deposition speed of 800rpm was
> M gles dietes e almiinuin elestieeles eepesize o S Wit 8n EEporio; and temperature. Higher temperatures generally increased the thickness slight-| |considered most optimal. Higher spin coating temperatures clearly seemed to im-
Aluminum ly, likely due to the higher evaporation rates. prove overall structure and ferroelectricity of the material, especially with lower
PVDE . A higher initial or final spin speed also created thinner films concentrated solutions. Generally it was found that thickness was dependent on
Aluminum . These additional effects were usually more or less around 5-10 nm thickness ;I;earctoncentratlon, though other factors like spin speed or temperature did play
Substrate changes.
. It is worth noting that changes in the amount of drops seemed to have minimal : :
. After the polymer was spin coated on additional aluminum was then added to the top as well to create a capacitor as or no effect on the overall thickness of the sample Citations
shown on the diagram to the right Sustainable Coating, by Linetos Linetee, . Web. 0 A, 2015, <iiivor intec.coninishing Fact/PVDF-
. Such a method usually gave us four viable spots, as seen on the left, through which we could conduct various tests. Solvent concentration by weight  |Approximate Thickness promotes-sustainability. htm>.
[2] Mathur, Neil. "DoITPoMS." - TLP Library Ferroelectric Materials. University of Cambridge, n.d. Web. 01 Aug.
. The most common measurement used was to run a voltage sweep of the sample and see how the capacitance changed. 1% 30 nm 2014. <http://www.doitpoms.ac.uk/tlplib/ferroelectrics/printall. php>.
. An ideal ferroelectric material will exhibit a butterfly curve when exposed to a voltage sweep as shown later on. 29 60 nm
. Often samples were annealed at high temperatures to improve structure 29 — ACkﬂOWlEdgementS
. Generally samples had varying amounts of holes or defects in them that would cause data to short or have a rough look This work was supported by the A Darrell J. Nelson Summer Undergraduate Intern-
to it. Our goal was to create samples with as few defects or holes as possible ship in Energy Sciences from the Nebraska Center for Energy Science Research
(NCESR).




