. Ipp
fl ‘Il ' Jf]
ey | 1, = 405 nm
>
. f J’2: JfZ
Modulation 2 PD Time domain
frequency [ [#2=0639m
LD
f3 "3; f:i
e | 12 = 833 NM I I
Intensity modulator Laser diodes  Modulated intensity Detector h 2 = f

Frequency domain

Fig. 1 Schematic of frequency division multiplexing technique. Three laser beams, which are intensity-
modulated at discrete frequencies, are overlapped and simultaneously detected by a spectrally integrating
detector. The detected signals contain information about the intensity of each beam, which can be
extracted at their corresponding modulation frequencies with Fourier transform analysis.

Photodiode
Analyzer
Analyzer (fixed)
Polarizer (rotating)
(fixed)

Polarization
{elllptlcal

Angle of rA
(%) wand A of sample

Polarization

Intensity-modulated (linear)

LD source

————————

(<

Sample

Fig. 2 Schematic of frequency division multiplexing spectroscopic ellipsometry (FDM-SE). FDM-SE is a
variant of traditional rotating polarizer ellipsometry (RPE) in which the broadband continuous-wave light
source is replaced with several discrete-wavelength intensity-modulated laser diodes (LDs).
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