
SFP Optical Module Connector Interface
Design

Article Overview

SFP optical module connector interfaces require precise alignment of electrical and optical contacts, proper

host board layout, and adherence to standardized connector types such as LC for reliable high-speed data

transmission.

Connector Types and Optical Alignment

Most modern SFP modules use LC connectors for single or duplex fiber connections, while SC connectors are

typically found in legacy systems and MPO/MTP connectors are used for high-density cabling . The connector

ensures precise alignment of the fiber core with the optical transmitter (TOSA) and receiver (ROSA), which is

critical for minimizing insertion loss and maintaining signal quality. Connector selection affects patch cable

compatibility, fiber management, and network scalability.

Pin Assignment and Electrical Interface

SFP modules follow a standardized pinout to interface with the host board . Key pins include:

o TX+ / TX-: Transmit differential pair

o RX+ / RX-: Receive differential pair

o Vcc / GND: Power supply and ground

o TX_FAULT / RX_LOS: Status indicators

o MOD_DEF(0-2): Module identification and I2C interface

o TX_DISABLE: Laser shutdown control

o Rate Select: Optional speed selection The mating sequence is designed to first connect ground, then power,

and finally signal contacts, ensuring safe insertion and preventing damage to sensitive components .

Host Board Layout and Mechanical Considerations

The host PCB must provide matching connector pads with controlled impedance for high-speed signals (up to

10 Gb/s for SFP+ modules), . Mechanical layout considerations include:

o Proper pad spacing and soldering for reliable electrical contact

o Retention force to secure the module while allowing easy insertion and extraction

o Thermal management to dissipate heat from the laser driver and limiting amplifiers Reference designs, such

as those from Microchip, TI, and Analog Devices, provide schematics, BOMs, and evaluation boards

demonstrating optimal placement of laser drivers, transimpedance amplifiers, and limiting amplifiers for SFP

modules .
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Electrical and Optical Interface Tuning

For optimal performance, designers may need to tune compensation components (resistors, capacitors, and

inductors) in the laser driver and receiver circuits to account for parasitic effects and lead lengths . This

ensures proper modulation, bias current control, and signal integrity across the optical link.

Summary

Designing an SFP optical module interface involves:

o Selecting the appropriate connector type (LC, SC, MPO/MTP)

o Following standardized pin assignments and mating sequences

o Implementing a host board layout with controlled impedance and mechanical retention

o Using reference designs for laser driver, TIA, and limiting amplifier integration

o Tuning electrical components to optimize optical performance Adhering to these guidelines ensures reliable,

high-speed optical communication and compatibility with existing fiber infrastructure.

A. Pin Assignment &amp; Description B. Recommended Interface Circuit C. Package Outline D. SFP

Transceiver Host Board Mechanical

4.Connect the Fiber Optic Cable For Duplex LC Cable: Attach the TX (transmit) fiber to the module''s TX

port and RX

SFP optical module interface PCB design depends on many aspects, including interface signal processing,

timing

This application note provides the schematics, PC-board layout, Gerber files, bill of materials (BOM),

firmware, and a graphical user

Ethernet SFP Module: What Is It? Ethernet SFP module, known for its compact, small form-factor pluggable

design,

SFP connectors are used to route data into fiber optic transceiver modules, which are

SFP+ transceiver modules are an advanced iteration of the Small Form-factor Pluggable (SFP) interfaces

designed to

An SFP module is a compact, hot-swappable optical transceiver designed to facilitate data transmission
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between

For those getting started with SFP''s, it is important to understand how frequently SFP modules can be used to

bridge

SFP (Small Form-factor Pluggable) optical modules are compact, hot-pluggable transceivers that enable

network

Learn everything you need to know about SFP LC connectors, modules, and transceivers for Gigabit Ethernet

Learn SFP optical module types, speeds, reach, fiber connectors, coding and compatibility

In addition to cages, connectors and cable assemblies, Molex offers loopback adapters, lightpipe cover

assemblies and sealed

100FX and STM-1 / OC-3 SFP Modules 100FX works at 125 Mbps over the optical interface and STM-1 /

OC-3 operates at 155

SFP modules are defined by their "Small" form factor, but the interface determines what you can actually plug

into them. In the SFP

Master the SFP module pinout with our complete 20-pin diagram and electrical interface guide. Learn I2C

EEPROM flashing, PCB

Web: https://millstraining.co.za
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