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● Development of cost effective and reliable Photonics Integration Technology 

○ The major key to bring Photonics to the highest volume ever existed 

○ Billions of 200Gbps channels will be needed per year soon

● Technology landscape and competition

● Quantum Dot Lasers and Innolume GmbH

● QDs: Unique features and products enabling effective integration

○ Temperature stability

○ Extended reliability with no early-life failures

○ Optical Isolator unnecessary

○ Multi-𝛌 chips: DFB arrays, Comb-lasers and WDM SOAs

○ GaAs vs InP

Outline
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Market forecasts are being reconsidered every 6-8 
months toward higher volumes



Transition to 1600G (8x200G lambda)

Our view:

Lightcounting Forecast October 2024, which is too low and  

way too conservative on speed of 1600G Transition

Dell’Oro Forecast 2023 – 1600G will ramp to

Volume in 2025 and dominate by 2H2026
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Modulation: PAM4

GaAs - VCSELs

100G today

Share will decline with 200G due to reliability 

InP - EML

Leading share today but losing share to SiPh

Due to cost, reliability and module assembly yield

SiPh 

“CW DFB + PIC + integration: laser→PIC,

PIC→ FAU (fiber) = Optical Engine (or Light Engine)

800G DR8 and 2xFR4 ramping now with SiPh MZM

1600G (8x200G) ramping in 2025 

CW DFB - InP today, 

GaAs QD is the better alternative but need to ramp

Passive integration is a very big challenge

TFLN:

Leading technology for 3200G (8x400G-PAM4)

Technology landscape

Our view:

This Lightcounting forecast from July 24 is outdated (too low). Growth of bandwidth 

for AI fabrics is projected to be 10X over the next three years, primarily for 1600G 

(8x200G) optics. SiPh will be the leading share gainer going forward.
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30 years of R&D, 20 years of production
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Innovations
Peak Disillusion

Productivity

1980 1990 2000 2010 2020

1982 

Simple theory: QD laser 

1985 

Observation of InAs QDs

1994 

Room Temp QD lasers

ZIA Lasers

Innolume

QD Lasers
Ranovus

Quintessent

2000-2003

Battle for1.3um 

VCSEL

2004-2008 Mode-

Locked 

and Comb Lasers

2004-2005

temperature 

insensitive

1998 - 2002

Battle for 1.3um

QD lasers Hype Cycle

Arakawa, Sakaki, APL Goldstein et al, APL Kirstaedter et al, EL 

Progress: Why so slow? : QDs are slow!   

All expected 

features and 

advantages are 

getting proven in 

production mode

2025

Predicted advantages:

● Temperature stability

● Reduced sensitivity to back reflection 

● Multiple wavelength generation (

● Narrow lasing linewidth

● Low noise (SOA and Laser RIN) 

● Improved reliability

We have been waiting for maturation of 

external modulation technologies (SiP, 

TFLN) since:  

➔ Damping of relaxation oscillations in 

QDs: DML 10G+ not possible 

➔ Gain / Abs is low: EML not possible 
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● Broader gain DFB lasers for the efficient 

operation in a wider interval of temperatures 

under development for various applications

−40℃ 120℃

SMSR >55dB

RIN     <150dB/Hz

Beam div: 35x7 deg

Matching the operation temperature of O-band photonics to the highest operating temperature of CMOS electronics

Optimized for high temperature operation

60℃

Optimized for 85℃
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100mW CW DFB

HVM is being ramped up 

35-85℃



https://www.linkedin.com/posts/josepozophotonics_from-plan-to-
commercial-reality-thanks-to-activity-7179167917169664000-
8z5F?utm_source=share&utm_medium=member_ios
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C

Case Temp 40℃ 70℃

Demo at OFC2024 800G OSFP LPO DR8

● 2 QD CW DFB lasers for 8 channels
instead of 4 QW CW DFB

● SiP MZM
● No Optical Isolator
● Good eyes at TP2 point at both room 

temperature and 70C with < 2 dB 
TDECQ,

● 8W @ 70C

https://www.linkedin.com/posts/josepozophotonics_from-plan-to-commercial-reality-thanks-to-activity-7179167917169664000-8z5F?utm_source=share&utm_medium=member_ios
https://www.linkedin.com/posts/josepozophotonics_from-plan-to-commercial-reality-thanks-to-activity-7179167917169664000-8z5F?utm_source=share&utm_medium=member_ios
https://www.linkedin.com/posts/josepozophotonics_from-plan-to-commercial-reality-thanks-to-activity-7179167917169664000-8z5F?utm_source=share&utm_medium=member_ios
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QD DFB laser sensitivity 

● QD about 10 time more resilient to reflection back compared to QW
● Different mechanisms limiting the stability vs reflection back for QDs and 

QWs  
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300 mW DFB for ELS 
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High Power 1.3 µm GaAs arrays 

Far Field: 

35x7 deg

Far Field: 

20x20 deg



DFB laser arrays - very first results
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Ch1 Ch2 Ch3 Ch4 Ch5 Ch6 Ch7 Ch8

Ch9 Ch10 Ch11 Ch12 Ch13 Ch14 Ch15 Ch16

Optical power (current, wavelength)

HR AR 45℃

16 DFBs, pitch 125um

3x2 mm
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On going ALT of DFB at 85℃ and 105℃

● Through the lifetime of Innolume there was 

no single sudden failure of QD laser was 

observed (thousands of burned-in lasers), 

whereas it happens for Innolume QW 

● There was no single RMA for the modules 

produced by Innolume using QD lasers 

(thousands of module shipped), whereas it 

happened for the modules based on QWs

● The collected internal data are not yet 

enough to extrapolated FIT related to 

manufacturing process

● The expected lifetime 200mW @85C 

exceeds 7 years

L= 2 & 3 mm, I = 500..1000mA, P up to 300mW

150 DUTs
85℃

105℃ / CoC, p-side up, Tj >135℃

L=3 mm, I = 800 ..1000mA, P up to 250mW

50 DUTs



Semiconductor analogue of EDFA
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2023 6-inch equivalent GaAs 

wafer consumption is 3kk pts 

LEDs, RF, VCSELs, EELs

GaAs economics
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DFB arrays x8, x16DFB @120℃
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