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Timeline Overview

March 2019 Jan, 2023March, 2020 March, 2021 March, 2022

US COVID Data credit: Johns Hopkins University
https://coronavirus.jhu.edu/region/united-states

COVID 19

400G Development

400G thought feasible

March 10th 2019

Mechanical design begins

April 15th 2019

PC Fab started – 12 Port

March 23rd 2020

Assembled boards arrive – 12 port

April 14th 2020

First Covid 
Case - Everett

January 21st 2020

First Covid Death - Evergreen

March 01st 2020

Supply Chain Collapses

July 01st 2020

Design Release – 4 Port

December 14th 2020

Assembled boards arrive – 4 port

March 04th 2021

Production Release – 4 port

September 07th 2021

Assembled production 
boards arrive – 4 port

March 03rd 2022

Decision to announce 
4 port

July 14th 2022

Announced at NANOG 86

October 17th 2022

Decision to announce 
12 port

November 15th 2022

Announced at NANOG 87

February 13th 2023

Outbreak – Kirkland Care Home

Stay at home order in effect

March 21st 2020

Partial Opening

May 29th 2020

Opening Halted

Opening Resumed

October 13th 2020

Vaccine available

January 15th 2021

August 27th 2020

Most businesses re-open

March 22nd 2021

Actual opening

June 30th 2021



Early Development

March 2019 March, 2020

COVID 19

400G Development

400G thought feasible

March 10th 2019

Mechanical design begins

April 15th 2019

PC Fab started –
12 Port

March 23rd 2020

Assembled boards arrive –
12 port

April 14th 2020

First Covid Case - Everett

January 21st 2020

First Covid Death -
Evergreen

March 01st 2020

Outbreak – Kirkland 
Care Home



March 22nd 2021

Supply Chain Challenges

March 2020 March, 2021

Partner Vendors

400G Development

Supply Chain Collapses

July 01st 2020

Design release – 4 port

December 14th 2020

Assembled boards 
arrive – 4 port

March 4th 2021

Production Release – 4 port
September 7th 2021

Lab prototype ZR

July 07th 2020
Beta ZR

May 28th 2021
2nd vendor alpha ZR

October 17th 2020

Most businesses reopen



Scaling Production

March 2022 March, 2023

Partner Vendors

400G Development

Assembled production boards 
arrive – 4 port

March 03rd 2022

Decision to announce 4 port

July 14th 2022

Announced to NANOG 86

October 17th 2022

Decision to announce 12 port

November 15th 2022

Beta ZR in modest quantity

February 02nd 2022 Full production ZR in 
modest quantity

December 14th 2022
Early production ZR

March 29th 2022

Announced to NANOG 87

February 13 2023



400G ZR in Early 2023



What to expect of 400ZR

• Basic 400G client to client works
• Products differ at spec edges
• Performance monitoring not uniform
• Other rates have quirks
• Other modulation choices difficult
• Mixed speed 400/100 takes effort



How did this happen?

• ZR optics are complex optical and Computer systems
• Optics and supporting DSP essential

• Computer system came later
• Never this level of computer in optics before now
• Software and firmware interact
• Much greater state to manage and report
• Actual algorithmic complexity: dispersion compensation
• User-visible effect is “hard edges”



Other Issues
• Power

• Temperature tolerance
• Lifetime at temperature
• Device per-port power limits

• Slow startup
• Low output power (built-in amps coming)
• Broadband noise output
• Adverse interaction with some EDFA
• Slow recovery from bad input



Why Bother?

• 400G offers real benefits
• Power/Gbps
• Cost/Gbps
• Space/Gbps
• Ready for higher port speed
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