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Application and Market requirements
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/1/

UFO Probeϰ- ultra-fast opto-electronic probe card.

JENOPTIK developed a solution for high-volume wafer level test 

of photonic integrated circuits (PIC) for optical transceivers.  

²ƘŀǘΨǎthe driver?

Connected World

Signal conversion Opticalcommunication.Higherdatarates

PICas core component. 



Application and Market requirements
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Fabrication of photonic integrated circuits in CMOS technology

The PIC ecosystem is still under development. 

It needs to

Åalign with CMOS fabrication chain,

Åmeet current industry standards,

Åreduce costs!

ĄOpto-electronical
testing plays 
a vital role!

Optical ASIC or ModuleElectronic PhotonicIntegrated CircuitCMOS Wafer



Ideal solution
ω Plug & Play ready for existing standard IC wafer probers 

and automated test equipment

ω No active alignment time per chip

ω Parallel qualification Ąmulti-DUT regime

ω Operated by same personnel as standard IC equipment

Currentand Ideal Wafer Level Test Solutions
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Current solutions 
ω Fiber based

ω Active alignmentin sub-micrometer range

ω Separated probes - electrical and optical 

ω Dedicated or customized probing equipment

ω Little to no possibility of parallelization

Motion stage
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Wafer stage
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User interface / Control PC / 
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Photonics Wafer
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Consequences
ω optical and electrical probe in one probe card

ω Compatible to existing interfaces 

ω Deal with ΰŎƻŀǊǎŜΨ prober alignment tolerances 

ω Opticsthat works alignment insensitive

ω Scalable solution with simple handling



Working Principle
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Needle 

Wafer / DUT

Big Question:
ω How to get ELECTRICALand OPTICALprobes together?

?

Bond pad

Micrometer position 
tolerance at bond pad

Sub-Micrometer position 
tolerance at grating coupler



Working Principle
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Challenge of an opto-electronicalprobe card:
ω Realize an alignment insensitive optical probe.

Schematic of the UFO Probe principle



Working Principle
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Grating coupler

Prober position 

toleranceShaped intensity 

output profile of 

probe card

Expected input light intensity 

profile of Grating Coupler

(nominal)

Silicon Photonics Wafer 

on prober chuck

Optical concept compensates 
prober alignment tolerances.

Needle /

Bond pad

Prober position 

tolerance

Expected input light 

intensity at tolerance 

position

Challenge of an opto-electronicalprobe card:
ω Realize an alignment insensitive optical probe.

Schematic of the UFO Probe principle



Technical Realization of Demonstrator 
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Metal frame as interface 
to prober head plate

Optical module with passive optical 
circuitry for multiple optical I/Osand 

active components for direct detection

Cantilever needle setup as 
electrical interface to the DUT

Electrical Probe card module ς
PCB with cantilever needles

Demonstrator

ωStandard prober interface
(Eurocard format) 

ωMonolithic optical 
module

ω16 optical I/Os

ωAlignment insensitive 
optical coupling 

ωSimultaneous optical 
and electrical probing 
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Demonstrator

ωStandard prober interface
(Eurocard format) 

ωMonolithic optical 
module

ω16 optical I/Os

ωAlignment insensitive 
optical coupling 

ωSimultaneous optical 
and electrical probing 

Functional Model for lab 
verification and integration 
purposes 

Functional Model for prober 
compatibility check



Demonstration of Working Principle

Conformation of optical working principle under lab conditions
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ωMeasured displacement for -0.1 dB 
sensitivity range 

ωRX channel:  ±мΦф˃Ƴ

ωAlignment loop: ±мΦл˃Ƴ

ωBuild lab setups for raster scan, free 
space imaging, integration feasibility

ωManufacturing setups

ωPIC samples provided by Sicoya

ĄWorking principle of probe card confirmed


