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Background

• Availability of PMD components critical to 

deployment of 100G/λ modules and systems

– TIAs

– EML Drivers

– MZ Drivers

• Earlier generation components had 

performance but had high power dissipation, 

larger size and higher noise
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TIAs

• Key parameter requirements for link budgets

– Typically 4k transimpedance

– Typically 30-35GHz bandwidth (with PD)

– Typically 15pA/√Hz noise

– Typically 2mApp max input current

– Low power dissipation to enable 

5



TIAs

From tipper_01a_3bs_0315

Current (2016) product developments
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Current simulated performance

PIN capacitance = 70fF

Transit time = 14ps

Input bondwire loop inductance (including PIN parasitics)= 220pH

Output bondwire inductances = 200pH
Semtech
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Current TIA measured performance: 

Bandwidth

3dB BW = 30GHz

MACOM

8



Current TIA measured performance

Noise

• Differential output referred PD+TIA noise 

which includes loading of the PD and any dark 

current noise of the PD = 6.4mVrms

• TIA gain = 2.5K ohm

• TIA BW = 30GHz

• Input referred noise = 

6.4E-3 / (2.5k * sqrt(30G)) 

= 14.78pA/sqrt(Hz)
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EML Drivers – Single-ended

• Key parameter requirements to enable link 

budgets

– Typically 10-15dB gain

– Typically 30-35GHz bandwidth

– Typically <10dB noise figure

– Typically <5% THD

– Low power dissipation for 2VppSE output swing
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Current simulated EML Driver 

performance
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MZ Drivers – Differential

• Key parameter requirements to enable link 

budgets

– Typically 10-15dB gain

– Typically 30-35GHz bandwidth

– Typically <10dB noise figure

– Typically <5% THD

– Low power dissipation for 2Vppd output swing
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Current MZ Driver measured 

performance: BW

~ 32GHz BW 

13

MACOM



Linearity Measurement of MZ Driver
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Simulated DR Link

• 53GBd PAM4 (Gray coded) over 500m SMF

• -26dB ORL for Tx, Rx, -45dB ORL for connectors

• 30GHz ADC and DAC bandwidths modelled

• Simulated EML response with level offsetting

• ~7-8dB Tx ER

• 3dB Tx CTLE

• -142dB/Hz RIN

• Simulated Rx response + 3% THD

• 0.6A/W coupled responsivity

• 20pA/rtHz Rx noise

• -40dB electrical crosstalk

• Simple interconnect included

• 11 tap FFE equaliser
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Simulated DR Link Performance

35GHz Ideal Driver, 30GHz Ideal Rx
16



Simulated DR Link Performance

35GHz Ideal Driver, 26GHz simulated wc Rx (slow)
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Simulated DR Link Performance

30GHz Ideal Driver, 26GHz simulated wc Rx (slow)
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Simulated DR Link Performance

30GHz Ideal Driver, 26GHz simulated wc Rx (slow), 30pA/rtHz
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Simulated DR Link Performance

DR4 Link with

KP4 FEC limit
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Expected availability

• Several vendors indicate product availability 

within the next 6 months

– Some companies have prototypes available
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Summary

• PMD performance to support the link budgets 

for 100G/λ are in development

– Some prototypes are already available

• PMD component availability to support the 

link budgets for 100G/λ is expected within 6 

months

• Multiple vendors supporting this
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