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Application and Market requirements

UFO Probe- ultra-fastopto-electronic probe card.

JENOPTIK developed a solution for-a@bme wafer level test
of photonic integrated circuits (PIC) for optical transceivers.
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Application and Market requirements

Fabrication of photonic integrated circuits in CMOS technology

CMOS Wafer Electronid®hotonicintegrated Circuit Optical ASIGr Module

The PIC ecosystemstill under development. -
It needs to . \, 4
A align with CMOS fabrication chain, A Opto-electronical SRS S
A meet current industry standards, testing playsjs

A reduce costs! a vital role!
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Currentand IdeaWafer Level Test Solutions

Current solutions _
ectrical probe
w Hber based Photonics Wafer
Activealignmentin submicrometerrange o

, Optical probe

, Motion stage

Motion stage

Separatedprobes- electrical and optical Wafer stage — j

W
W
w Dedicatedor customized probing equipment M -
W

Little to nopossibility ofparallelization

User interface / Control PC /
Motion control / Measurement unit

Ideal solution
w Plug& Playready for existing standard IC wafer probers Tester ferfacs

: Optical prabe
and automated test equipment Electrical probe — =1~ Ditance Sensor
w No active alignmeritme per chip ‘ . ‘ [
w Parallel qualificatiopA, multi-DUT regime .
w Operated by same personnel as standard IC equipment T i T

Measurement unit
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Currentand IdeaWafer Level Test Solutions

Current solutions _ A
ectrical probe
w Fiber based Photonics Wafer
Activealignmentin submicrometerrange y

, Optical probe

Motion stage

Motion stage

Separatedprobes- electrical and optical =

)

(6] Wafer stage

w Dedicatedor customized probing equipment W LT
)

Little to nopossibility ofparallelization Use:terfaceémml 4
Motion control / Measurement unit
Ideal solution Conseguences
w Plug& Playready for existing standard IC wafer probersw optical and electrical prokia one probecard
and automated test equipment w Compatible to existing interfaces
w No active alignmertme per chip w Deal withd O 2 IpNBe@i¥nment tolerances
w Parallel qualificatiod, multi-DUT regime w Opticsthat worksalignment insensitive

w Operated by same personnel as standard IC equipmenp Scalablesolution with simple handling
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WorkingPrinciple

Big Question:
w How to geELECTRICAMOPTICARrobes together?
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Silicon substrate

SubMicrometer position

Micrometer position
tolerance at grating coupler

tolerance at bond pad
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WorkingPrinciple

Challenge of aopto-electronicalprobe card:
w Realize an alignment insensitive optical probe.

Schematic of the UFO Probe principle

Optical probe

Glass substrate
with waveguides
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WorkingPrinciple

Challenge of aopto-electronicalprobe card:

w Realize an alignment insensitive optical probe.

Schematic of the UFO Probe principle

Optical probe

Glass substrate
with waveguides

LiL
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Electrical probes l“

(contact) \ 0/ -
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\ " Output light intensity
Silicon-Photonics Wafer

Optical concept compensates
prober alignment tolerances.

Expected input light intensity
profile of Grating Coupler

Needle / A
Bond pad AN
s - _ o . .
« -«
Prober position
tolerance

(nominal)

Prober position
Shaped intensity tolerance Expected input light

output profile of intensity at tolerance
probe card \ “ / position

Grating coupler

|

Silicon Photonics Wafer
on prober chuck
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Technical Realization of Demonstrator

Demonstrator RFY Optical modulavith passive optical
_ & 1’4/ ' circuitry for multiple optical Osand
w Standard probeinterface s\ 23 active components for direct detection
(Eurocard format)

w Monolithic optical
module

Electrical Probe card module
PCB with cantilever needles

w 16 optical/Os

w Alignment insensitive
optical coupling €<

w Simultaneous optical .
andelectrical probing %
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Cantilever needle setup as

electrical interface to the DUT
Metal frame as interface

to prober head plate



Technical Realization of Demonstrator

Demonstrator

Functional Model for lab
verification and integration
purposes

w Standard probeinterface
(Eurocard format)

w Monolithic optical
module

w 16 optical/Os

& L
.....

w Alignment insensitive
optical coupling

w Simultaneous optical Functional Model for prober
andelectrical probing compatibility check
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Demonstration of Working Principle

Conformation of optical working principle under lab conditions

w Build lab setups for raster scan, freg 24 ‘m jgi-// .

space imaging, integration feasibility &
w Manufacturing setups

w PIC samples provided by Sicoya
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A Working principle of probe card confirmed
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