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> LINEAR PHYSICAL INTERFACE (LPI) 
is an optional PMD service interface for 

the PMDs in Clause 124, 140, 151, and 

TBD. It allows the construction of 

compact optical transceiver modules for 

SMF and MMF applications with no clock 
and data recovery / DSP circuits inside….

> Figure TBD shows the relationship of the 
LPI interface with other sublayers to the 

ISO/IEC Open System Interconnection 

(OSI) reference model …

LINEAR PHYSICAL INTERFACE (LPI)

100GLPI-1 200GLPI-2 400GLPI-4
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> Align host loss with 100GBASE-CRx

Channel Insertion Loss Budget & Host LPI

LPI

200GLPI-2

400GLPI-4

6.875dB

Modified

LPI

100GLPI-1
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> Modify to specify an electrical TDECQ with minimum swing from host

Host Output: TP1a

Electrical TDECQ: TBD

Modified

Insert minimum output voltage pk-pk 
with value TBDmVppd
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> Modify to evaluate host using 
similar methodology as PMD

• CTLE + 5-tap FFE to match SMF 
TDECQ equalizer

Example host output test configuration

Modified
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LPI Simulations:
Electrical TDECQ & Optical Output

ID Description IL @ Nyq

[dB]

5-tap TP1a Electrical 

TDECQ [dB]

9-Tap TDECQ At Fiber 

Output with 22GHz BT

1 mellitz_3ck_01_0518_C2M\9dB 9 1.36 2.03 dB

15C Lim 15 with updated QSFP-DD 

connector
10 1.45 2.1 dB

Host DRV CTLE E/O

C2M 
Channel 

w/Connector

DRV

MACOM TX IC

BT Filter = 22GHz 

VCSEL with 26GHz BW
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Linear VCSEL Driver Demonstrations

latchman_3db_adhoc_01a_090320

Bias-T = 
Linear Driver

ingham_3db_adhoc_01a_062520
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> Modify to specify an electrical TDECQ with minimum swing from module

Module Output TP4

Replace with:
Electrical TDECQ TBD

Remove – LPI has lower loss 
budget relative to C2M

TBD

Modified

Insert minimum output voltage 
pk-pk with value TBDmVppd
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> Evaluate module output in alignment 
with host capabilities

• 9+ FFE Taps

• DFE Taps

Example Module Output Text Configuration

Modified
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Stressed Optical Source 
(3.5dB SMF TDECQ – 5Tap) --> MACOM PD/TIA --> Electrical TDECQ

TDECQ FFE Taps=9
Electrical TDECQ = 2.17dB

Performance after 10dB 

of trace loss & 16tap FFE

Stressed Sensitivity 

(BER 2.4E-4)*

Better than -8dBm OMA

*100GBASE-FR1 Spec = -2.5dBm OMA
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> Stressed input

• TDECQ = 3.4dB stressed

> Rx MACOM TIA & PD modeled

> Channel:

• Lim15c leveraged in 802.3ck 

• 10dB at Nyquist for channel, 13dB total loss 
including ASIC package

> ASIC Rx

• IP* & Package (802.3ck) modeled

• 16 tap FFE (selected to correlate with lab result)

• Additional taps (FFE&DFE) expected to improve result

Simulated Rx Path Performance

TIA

Linear Rx

Lim15c

*ASIC Rx with 
Package

Stressed 
Optical Input

Performance after 

Lim15c & 16tap FFE

Stressed Sensitivity 

(BER 2.4E-4)

Better than -8dBm OMA

* With Support from Cadence IP

100GBASE-FR1 Spec = -2.5dBm OMA
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> Modify to specify an electrical SECQ with minimum swing

Host Input Characteristics

Electrical SECQ TBD (Reference Section TBD)

Modified

Insert minimum output voltage pk-pk 
with value TBDmVppd
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> Electrical version of the signal used to 
generate stressed receive sensitivity

Example Host Electrical SECQ Configuration

Modified
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> Specify an electrical SECQ with minimum swing

Module Input Characteristics

Electrical SECQ TBD

Modified

Insert minimum input voltage 
pk-pk with value TBDmVppd
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> Electrical version of an 
expected host signal which 
meets electrical SECQ 
requirements

Electrical SECQ into the module

Modified
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> Proposed Baseline 

• Leverages efforts in 802.3ck

• Aligns performance with optical interface methodology 

• Enables the industry to leverage a PMD service interface, minimizing power and cost

Summary


