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Devices under Test (DUT)
Transmitter/Receptor -> Transceiver -> Trc:
• 100G QSFP28 (500 m)
• 400G QSFP-DD Coherent ZR (120 km)
• 800G QSFP-DD (2 km)
• 800G QSFP-DD (500 m)

Switches:
• Cisco 93600CD-GX NX OS 10.5.3 (F)
• Cisco C9500 IOS XE 17.14.1
• Juniper QFX5120 JunOS 25.R2R1.9 



VDM
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Versatile Diagnostic Monitoring

Comparison to: Digital Diagnostic Monitoring (DDM)

Sources: [2, 15]
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VDM – Support?

Juniper QFX5120 
JunOS 25.2R1.9
No support 

Cisco C9500 IOS 
XE 17.14.1
No support 

DDM only (current values):

DDM only (thresholds):
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Cisco Nexus 93600CD-GX NX OS 10.5.3 (F) 400G Coherent ZR CMIS VDM

… but …

Which means. 50.0 °C – 0.02 °C = 49.98 °C 

Value 50 °C is the typical target temperature of a 
Laser[10]. The switch assumes that.

Laser temperature            49.98 °C 

VDM – Support?
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Excursion: Coherent Trc (2023/2024)

• 𝑃𝑜𝑤𝐿𝑎𝑠𝑒𝑟 = 𝑉𝑓𝑤𝑑 × 𝐼𝐿𝑎𝑠𝑒𝑟 (DDM)

• 𝑃𝑜𝑤𝑇𝐸𝐶 = 𝑉𝑇𝑟𝑐 × 𝐼𝑇𝐸𝐶 (VDM)

Note: Laser voltage is not reported 

by any specification or 

agreement. Manufacturers have 

that information.
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Thermo Electric Cooler (TEC)
Typical Peltier 
element at large 
scale …

…but TEC very small -> TOSA

Sources: [6]
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Source: [1,2]

SFF8636 (QSFP+, QSFP28)

Vendor may decide max. power for each class

Power Budget

Max. power already specified

CMIS (QSFP-DD, OSFP)
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Source: [18]

Our shop tells you 
about max power

Example: D.CO164HG.16.yTM 
(480km @ Multirate 400G SR8 ZR+)

Power Budget
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With Flexbox and Research Tool

*Python, PyQt and Matplotlib in one application
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Give the transceiver some power!



Power Budget

1307.04.2026

Go Go Laser (and VDM) !!



Power Budget
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Source: [17,18]

Power consumption 

(Watts)
2018 2020 2023 2025 2026 Changes

400G QDD FR4 2km 12 10.5 9

ASIC swapped by PAM4 DSP with 

integrated EML Driver. 

Went from 16 to 7 nm

800G OSFP 2xLR4 

Dual Duplex LC
16.5 15.5

Changed EML to SiPho

1.6T OSFP224 

2xDR4
30 26

DSP CMOS Node 

from 5nm reduced to 3nm

Power Budget – Tech Leap with Trc
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Efficiency: Fan Speed and Heat Exchange

Sources: [13]

𝑃𝐹𝑎𝑛 =
𝜆 × 𝑁𝑢

𝐿
𝐴(𝑇∞ − 𝑇𝑊)

𝑁𝑢 = 0.664 𝑅𝑒
3
𝑃𝑟

𝑅𝑒 =
𝑤∞𝐿

𝜐

• Nusselt (Nu)

• Prandtl (Pr) 

• Reynolds (Re)



Efficiency

16

Let’s do the math ... and show what matters!

Sources: [13]

07.04.2026

Doubling the
Speed does
not double the Watts!
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Influence of TEC and Laser Temperatures?
Power readings of D.CO164HG.2.yT 
400G Coherent with Q1 Fan Setting
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Results: Tests with Switches and Transceivers
Juniper (QFX5120-48Y) with QSFP28DR

with
RX

no
RX

Check Trc
status
And replug

Check Trc
status

Plug Trc

Cisco Nexus with 800G Transceivers
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Experiment with Frozen Transceivers 

Ice cubes

Flexbox 5

Transceiver (100G QSFP28)

Alumnium Foil
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Results: Frozen, but Laser warms up quickly

With about 20°C difference an average 
increase of around 200 mW is possible
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Conclusion

• Laser and TEC are not the main energy drawer here. Let’s look deeper into the MCU/DSP 

combi and running PRBS to find out how much power these features require.

• Laser temperature @ 50 °C -> most efficient -> but does not matter 

• at any Trc temperature, the Laser and TEC power draw is negligible

• Shut your Port: Trc will be forced to Low Power mode and consume around 7-20 fold less 

energy

• Measuring Power at the switch can help to get more insights

• You can measure the Trc draw power of different states with the Flexbox



thomas.weible@flexoptix.net
gerhard.stein@flexoptix.net
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Thank you
Source: [14]
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