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Teem Photonics — Corporate background

Established in 1998
> Spin-off from Schneider Electric

> Enters the telecommunication
market for FTTH applications
> Strong R&D team, several patents
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o 1 erbium-doped Acquisition of the Q—switch Introduction of WAFT —
‘oneetr in erbium-dope microchip laser portfolio Interposers for SiPh
waveguide amplifiers from Lumentum coupling First PDK release
2000 2012 2018
1998 2005 2016 2020
Introduction of glass-based 10,000 lasers shipped IoNext product line
components and sub-systems for worldwide
telrcommunications
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IoNext, a unigue photonics process on glass

ioNext Process flow Value proposal ” @ @

> Glass technology

;: - Large optical bandwidth: 400 — 2000 nm
- T « Ultra-low propagation loss: 0.05 — 0.12 dB/cm
 Low PDL: <0.1dB
brovafer lon e Low temperature dependence: 0.01 nm/K
reparation Exchange

=D W > Io0Next specific

» Low fiber coupling loss : < 0.2dB

Pigtailing Packaging o Compactness : radius of curvature 800um
« 2.5D waveguide engineering
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Splitters 1xN (up to 512)
Taps
Couplers

Taper/Mode converters
MUX/DEMUX

Interferometers (MZ, MMI, Michelson)

Waveguide crossing
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2.5D building blocks

Spot size converter Extended optical library

Mode
Converter

2D

®

4.2 x 3.2 Hm?

10.8 x 10 um?

Yedzal

Depth modulation

. Adiabatic Surface
Buried transition waveguide
waveguide \
~
Side view

= Spot size converter

Surface interaction
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WAFT: three coupling solutions SIS
Edge coupling Top coupling Evanescent coupling

Low loss solution
Compatible with WDM
Alignment tolerant

Wafer level compatibility

_ Compatible with grating
0 Low loss solution 0 couplers
Compatible with WDM Wafer level compatibility

Grating coupler loss
WDM-limited

Wafer level incompatible BEOL constraint

Alignment accuracy
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EC-WAFT series for facet coupling

MFD matching to PIC edge couplers High channel count uniformity
EC-WAFT o
) E: T P i e oy
0 10 20 C;:Uannﬂ " 40 a0 g0
Large pitch adaptation
Insertion loss (incl. fiber-array) < 0.7 dB
PIC side MFD 4x3 um (1/e2) 64 channels
PIC-side pitch >25 ym
SM and PM fiber-compatible =
= =
. =1
o~ To)
— R\
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TC-WAFT series for top coupling

Low profile solution for grating couplers . Packagiing

TC-WAFT
/ \ “= ]E[%‘“"i“(sT.(sgf)]]
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« Wafer-level PIC testing
(edge-coupling).

WAFT

PIC under test PIC

SiP wafer
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Evanescent coupling to SiN-on-Si waveguide layer:
 Broadband and single-mode in O-band and C-band
e Low loss (< 1.5 dB from fiber to SIN)

e Low PDL (<0.2dB)

e Alignment tolerant

Fig ] 5 Glas s mrerpme assembled Sr,hcon Phomnm
Device with Cavity Etched BEOL

Etched BEOL

WAFT
7 1| Fiberarray
e =159

Si waveguide 1533

y (um)

X3PUl BB

oxide

z (;em)

Fig. 11 Refractive index profile of the transversal
cross-section of an lon-Exhange interposer with mask
width 1.7um, on top of the glue layer (light green) and
the SiN waveguide (red)

Si substrate

. From Binda et al, EMPC 2019 ot teem

PHOTONICS



Loss (dB)

mmm

EV-WAFT: a broadband and alignment-tolerant solution =

Minimum Insertion Loss and Polarization
Dependent Loss over a broad spectral band

1,6

1,2

0.8
——Fiber-to-SiN IL —PDL

0,4

0

1260,2 1273,3 1284,2 1296 1308 1320,5 1332,7 1345,2 1360
Wavelength (nm)

10

Extra loss (dB)

Extra loss (dB)

An alignment-tolerant solution:

-tolerant to lateral offset

e e 2
N R T

=

/ —e—TE 1260 nm
— =o—TM 1260 nm

1 1,5 2
Lateral offset (um)

-tolerant to proximity error

= =
o T S s T O N

—a—TE 1260 nm
—o—Th 1260 nm
—8—TE 1340 nm

—i—TM 1340 nm
1 1,5 2

Glue thickness (pum)
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Fiber to chip assembly services

Fiber Array (FA)
SMF or PM fiber
250um or 127um pitch

loNext chip
Polarization maintaining waveguides
250um or 127um pitch

Fiber to chip assembly

Up to 64 fibers per FA

Insertion loss uniformity <0.2dB
Compatible with solder reflow
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IoNext building blocks
__

Straight waveguide <0.15 dB/cm, PM, very low PDL % O
S-bend No additional loss, no PDL » O
Arc circle No additional loss, no PDL 20 mm 0.8 mm
Spot Size Converter 10pum MFD to 4x3um MFD » O
Symetrical Y junction 0.1 dB extra loss O O
Asymetrical Y junction Ratio on request, 0.1 dB extra loss O
Splitter 1x2 = 1x512 O O
Coupler 2x2 Ratio on request, 0.1 dB extra loss O
Tap 5-95%, < 0.05dB extra loss O
Slab structures Negligible extra loss O O
Surface interacting waveguide Localized for NIR, full chip for VIS Q
Waveguide crossing Negligible loss and crosstalk » O
@ : not feasible ¢ : under optimization @ : available
) teem
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Advanced PICs and hybrid modules
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Amplified 1550nm laser

* Er-doped lasers and amplifier modules

e E-O modulation 0

.« AWGS .| Frequency (GHz)
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193000 193500 194000 194500

VIS interferometric combiner

=-PFB laser

Passive
MUX

N _9 : amplifier

195000

Silica Y junction splitters
splits every input into 8 WG
(72 in total)

Silica beam-

combiner chip
72 inputs — 36 outputs

Input v-groove | Lithium Niobate chip
9 fibers 72 straight WG

Output v-groove
36 fibers

\ ’ Output
= fibers

FIRSTv2 beam-combiner and modulator prototype (Martin G., IPAG)

13 From E. Huby et al, 2019

Integrated Er-waveguide amplifier

teem

PHOTONICS

Confidential



for your attention

teemphotonics.com

CONFIDENTIAL

ormation and is the property of teem PHOTONICS and is transmitted in
n confers or transfers any right to reproduce, use or disclose in whole or
ose, without the prior written consent of an officer of teem PHOTONICS.

CONSORTIUM

E SADVA v

Wtsem BRlG._I;l_T /.

PHOTONICS Almae

clﬁ%ton?cs o

00 5
PHOTONICS®

PHOTONICS PUBLIC PRIVATE PARTNERSHIP

Z Fraunhofer
1zm

ficontec
phaliaics insembly & b

esting




Acknowledgement

8251009.

*
*
*

* K %

* 4k

*
*
*

Co-funded by the Horizon 2020
Framework Programme of the European Union

MASSTART project is co-funded by the Horizon 2020 Framework Programme of the European Union with Grant Agreement Nr.

MASSTART project is an initiative of the Photonics Public Private Partnership

#Photonics
@Photonics21
@PhotonicsEU
#H2020

*
*
*

* X 5

* 4 *

*
*
*

000 o
PHOTONICS

PHOTONICS PUBLIC PRIVATE PARTNERSHIP

#MASSTART

Disclaimer: The information, documentation and figures available in this deliverable are written by the MASSTART Consortium Partners under co-funding by Horizon 2020 Framework Programme of
the European Union (Grant agreement ID: 825109) and do not necessarily reflect the view of the European Commission. The information in this document is provided “as is”, and no guarantee or
warranty is given that the information is fit for any particular purpose. The reader uses the information at his/her sole risk and liability.

Copyright © 2020 the MASSTART Consortium. All rights reserved. This document may not be copied, reproduced or modified in whole or in part for any purpose without written permission from the
MASSTART Consortium. In addition to such written permission to copy, reproduce or modify this document in whole or part, an acknowledgement of the authors of the document and all applicable

portions of the copyright notice must be clearly referenced.

|

L h
R RTRRTRIR

... 2“ J 0. J
PHOTONICS

e’

i s s e s Cr Sl $a
EAREEE AR < 22222


https://cordis.europa.eu/project/rcn/219912/factsheet/en
http://www.photonics21.org/
http://www.masstart.eu/

	ioNext, a glass-based platform complementing Silicon Photonics
	Teem Photonics – Corporate background
	ioNext, a unique photonics process on glass
	ioNext, a complete photonics platform
	2.5D building blocks
	WAFT: three coupling solutions
	EC-WAFT series for facet coupling
	TC-WAFT series for top coupling
	EV-WAFT series for evanescent coupling
	EV-WAFT: a broadband and alignment-tolerant solution
	Fiber to chip assembly services
	ioNext building blocks
	Advanced PICs and hybrid modules
	Thank you for your attention�a.billat@teemphotonics.com
	12.pdf
	Acknowledgement

	09.pdf
	ioNext, a glass-based platform complementing Silicon Photonics


