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MANIPULATING BEAMS OF LIGHT GHENT
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Beams of light contain information
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MANIPULATING BEAMS OF LIGHT

Using optical elements
 Lenses « Spatial filters

« Mirrors « Wavelength filters
« Polarizers « Phase plates
« Shutters - SLM

Does not scale very well

P



Chips for manipulating light
« fabricated on semiconductor wafers

| * generating, modulating, filtering, detecting of
light

* Application in communications, sensing{)...
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PHOTONIC CHIPS
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Complexity of the circuits depends on
* number of functional blocks

 density of integration

Modulator

Circuits connect elements together /

with waveguides

Wavelength Fiber-Coupler
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filter waveguide

Photodetector:
| o

Fiber-Coupler

> )
~~



INFIERI SUMMER ScHooL 2021 e

[ "
— lnec
SILICON PHOTONIC CHIP AND CIRCUIT SCALING NIVERSITY
Rapidly growing integration 10° { — Doubling every 18 months
—— Doubling every 12 months
« 0O(1000) components on a chip m  Transceiver data points
1otd ™ Mon-transceiver data points .
« photonics + electronic drivers
« different applications (mostly comms) § o3
=
« Relatively small chip volumes 5
(compared to electronics) ié 107 ;
101 i
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Khanna et al. 2016 6



INFIERI SUMMER ScHooL 2021 _

= "1mec
MAKING PHOTONIC CIRCUITS URIVERSITY

Translating an idea into a chip?

idea circuit circuit chip verification ~ fabrication testing
schematic ~ simulation layout |
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A SIMPLE PASSIVE CIRCUIT

* Four 2x2 couplers
« 3 Crossings

« Connection waveguides

2x2 Couplers
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Waveguides

Crossings
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JUPYTER NOTEBOOKS
Interactive notebook
 text, figures

 formulas

e python code

simulation and design

* built-in IPKISS

“umec
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C | © localhost:8888/notebooks/01_wave
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)1_Waveguides.ipynb
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:. J u pyter 01_Waveguides Last Checkpoint: Last Thursday at 4:50 PM {unsaved changes)
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straight_wire =

reme. FMMStraight (rug_wire)

straight wire.find modes(nmax=m_si.n().real, nmin=m_sio2.n().real, scan_step=0.885)

# Assigment: make a partially etched rib waveguide
# - center thickness lum
# - side thickness 8.3um

mode_nr = @

straight_wire.plot_mode(mode_nr, field_component="Ey') # possible to plot 'Ex,

Ey;

Figure 4
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Explore your designs in a bro

. u} X
50 localhost tebooks/getting startad/Firer I t L pynb# v a | Q % =
 Apps Wim's Porta) ﬂBNPwaasFo«... IAmermExpvess hTax-on-Web-k, LMyDnve-Goo,.. R Jia X Confluence » (J Other bookmarks
ijpytEf Fustsimplecircuitdesign (utosaveq) (ol
8 4 x ':UE + ‘t " o c ,J Y ol Tookar e ~ Leal,
Very rapid experlmentatlon Welcome x BL

Interactive code and plo

u] X
T p—— T —— inggs
E Apps Wim's Portal ﬂBNPPmbasFo«... IAmencanExpress hTax-on-Web-kl. ‘.MyDrwe-Goo... % Jia XConﬂuence » (3 Other bookmarks
:Jupyter Firslsimplecircuitdesign (autosave) A
. '. DoV me g Helg Python2 o
It SIi*x|@ Bialy L N Markdoun ¥ Cell Toolbar None
mmun g .
Idely supported co
Widely s | \‘
Welcome X ﬁ\OFlbcoup~Rounv: X :ws'.\u“p“etv:mt X - N q % \\9‘55
o0 localhost 1€00oks/notebooke 10 f Rout t fioercoupler 0 o § ~ -
m . ‘ — a - t
R T Whmercn e b Tacon . b MyDiive- Goo._ @ s X Confience CjOther'méaks = \
- : '
~ Jupyter OFibcoup . Routing 1o PRICOUPlors (e hanges A
S % % 0 0o vip | % Cell Tookar. L = \\\\‘i\v-
fast_fip
SOZ(;_“:;:( # :r;:ssmn tengths (59.9, 109 8],
S0uth_easta \\',)) .o
y $Dac$ng = 53 r dap
10 layouy Visual{,
loft_1a Write _gum( .
A‘:'lv:-ngcs")
) k

18

).

—

Powered by JUpyter

10



INFIERI SUMMER ScHooL 2021

PRACTICAL

30 minutes intro: basics of photonics
(by me or Lukas)
Hands-on, self-paced use of notebooks

You can use the notebooks afterwards

NI
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Use your laptop or lab computer
You will get a log-in and password
Connect to the server

Get started
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Wim Bogaerts

Professor in Silicon Photonics

u @PhotonicsUGent
u @WimBogaerts

wim.bogaerts@ugent.be

+32 9 264 3324

www.photonics.intec.ugent.be
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