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Fields of Application / Industry:

= Chemistry / Polymer Industry

= Clinical Chemistry / Medicine /
Hygiene / Health Care

= Cosmetics

= Electronics

= Energy

= Environment / Water / Waste

= Food / Agriculture

= Geology / Mining

= Material Analysis

= Metallurgy / Galvanization

= Pharmacy

= Refineries / Petrochemistry

= Semi-Conductor Technology

= Others
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Short Application UV VIS

Film thickness and transmittance measurements of foil in
SPECORD® 250 Plus

At SPECORD® 250 Plus is ordered a hashing grating before the real monochromator. Appearing
scattered light is clearly reduced, on the one hand, by this predecomposition of the light. On the
other hand the measuring area to absorption + 4 is extended in the area to 900 nm, i.e.
transmission measurements and reflecting measurements can be carried out with higher delicacy.

Film thickness measurement with variable angle reflectance attachment

With this accessory, you can determine path length and refractive index of solid samples. This is
done by measuring the reflectance at different angles of reflection over a defined wavelength
range. Prior to the sample measurement, you must take a reference measurement inserting the
provided mirror in place of the sample.

For the calculation of the film thickness, a special software was used. This software facilitates a
measurement of a thin transparent film in a thickness range from 0.1 to 200.0 um. Interference
spectra from the reflected light dependent on the geometric layer thickness and the refractive
index. The optical layer thickness is measured, which is the product of the geometric layer
thickness and the refractive index.

Higher accuracy is achieved when an existing dispersion is known and based on the Cauchy-
coefficient from the result algorithm. The Cauchy-coefficients are provided to the part of program
from the material entered dispersion function n = n (A).

The calculation of the layer thickness of a sample of known refractive index takes place with the
following formula:

d: Thickness of sample
Ax- A m: Number of interference maxima after zeroth order maximum
}H.ﬁ [s=2 Exar":p e:-.
d = 2(A2— A1) 1.5 A, n. Refractive index of sample

7 2 o ©: Adjusted angle of reflection
T —sin” G

Ar: Wavelength of zeroth interference maximum
A2 Wavelength of m™ interference maximum

For the measurements a reflectance attachment with variable angle with an angle of 45° were
used. The measurements of foil with different film thickness (23 pm, 75 pym, 100 pm und 170 pm)
were taken with following parameter settings:
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Cyclus: None Meas. mode: Scan mode
Correction: Reference Range [nm]: 320-1100
Display: Reflectance Delta lambda [nm]: 0.2

Lamp change: 320 nm Integration time [s]: 0.02

Slit: 4 nm Accessory Reflectance

(variable angle)

In the following picture the reflection spectra of 4 foils are displayed.
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As an example the reflectance spectrum of foil with a film thickness of 23 ym was evaluated with a
special software for film thickness calculation. As a material plastic with denoted refractive index
below and Cauchy-coefficients was selected. Following film thickness was determined:

Spectral interpretation-range (in nm): 700 - 1100
Expectancy range for film thickness (in pm): 1 - 100
S/N-measure (in db): 20

Refractive index (1.Peak): N1 = 1.52
Cauchy- coefficients (1.Peak): B1=-2.97651e-012, C1=7.71422e-011

1. Sample
- 1.Peak (opt./geom.): 33.904 / 22.306 pm

Here a very well correspondent value of 22.3 ym is to be ascertained for the foil slide with
23 um of film thickness.
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The transmittance measurement of 4 Foil with different film thickness

For this aim was used a solid sample holder. Following parameter settings were used:

Cyclus: None Meas. mode: Step mode
Correction: Reference Range [nm]: 800-900
Display: Transmittance Delta lambda [nm]: 0.2

Lamp change: 320 nm Integration time [s]: 1

Split: 0.5 nm Accessory None

The reference measurements were carried out against air.
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Transmission

nm

A correlation is clearly indicated between film thickness and transmittance spectra of foil. The
distance from maximum to maximum is bigger (ca. 9.2 nm) at foil with smaller film thickness
(23 pm) and smaller (ca. 1.2 nm) at foil with bigger film thickness (170 ym).
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