Optical modules and 12C

Al Overview

Optical modules commonly use the I12C interface, a two-wire serial communication
protocol, for data exchange and control, often with optional optical isolation to
prevent ground loops and reduce noise.

Overview of I12C for Optical Modules

The 12C (Inter-Integrated Circuit) interface is a bidirectional, two-wire communication
protocol consisting of a serial data line (SDA) and a serial clock line (SCL). It allows a
single master device, such as a microcontroller, to communicate with one or more
slave devices, including optical sensors, EEPROMSs, or ADCs, using unique 7-bit or
10-bit addresses . Data is transmitted in byte packets, with each byte followed by an
acknowledge (ACK) bit from the receiving device . Standard 12C speeds include 100
kHz (standard mode), 400 kHz (fast mode), and up to 1 MHz (fast mode plus), with
higher-speed modes requiring specialized circuitry .

Electrical Considerations

I12C lines are typically open-drain, meaning devices can pull the line low but require
external pull-up resistors to pull the line high . This allows multiple devices to share
the bus without contention. In optical modules, the SDA line is used for both sending
and receiving data, while the SCL line synchronizes communication . Clock stretching
is supported, allowing slower devices to hold the SCL line low until they are ready to
continue communication .
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Article Content
Jan 08, 2026
I2C isolators | TI

Our portfolio of basic and reinforced isolated 12C devices enables reliable bidirectional
data transfer with high-noise immunity, high

Oct 16, 2025
What are DDM and 12C Protocols?

The answer is yes. By using an |12C to serial or USB cable, the DDM monitoring
information in optical transceiver can

May 12, 2026

I12C Optical Sensor Modules - Mouser

Mouser offers inventory, pricing, & datasheets for 12C Optical Sensor Modules.
Apr 21, 2026

Enabling Higher Data Rates for Optical Modules With Small and

As optical modules have a great number of heat-generating components in a small
space, the temperature inside them increases

Jul 26, 2025
DCI Optical Modules | Delivering high bandwidth over distance

Explore DCI Modules Marvell offers a portfolio of DCI modules designed to efficiently
transmit data over regional fiber networks.

Mar 25, 2026
Concept and design of a fiber-optic and an I12C hybrid sensor bus

The HSB system is based on a modular concept including a controller module, a fiber-
optic interrogator module and an

Feb 23, 2026
Temperature, Humidity, and Optical 12C Sensors Made Simple With

Introduction This design shows how to use MSP430FR2433 to communicate with
three kinds of inter-integrated circuit (12C) sensors

Jul 05, 2026
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Optical Module MCUs Become Critical as Al Data Centers Drive

MCU chips for optical modules emerge as a critical semiconductor segment as Al data
center buildout drives

Jul 09, 2026
SFP modules - transceivers for 1/2/4G fibre channel

SFP - small form factor - pluggable modules for various optical data communications
such as Fast

Nov 07, 2025
LIDAR, optical distance & time of flight sensors

ams OSRAM offers fully integrated direct Time of Flight sensor modules. These
compact and low power devices integrate a 940nm

Sep 22, 2025
What Is an Optical Module and Its FAQs (V200)

Describes what an optical module is and FAQs, including the fundamentals,
appearance and structure, key performance counters,

May 21, 2026
Reflective Type Photosensors

Reflective Type Photosensors By reflecting light onto an object to be detected, the
presence or absence of the object

Oct 03, 2025
White Paper: Management of Smart Optical Modules

4 While an E-SGMII is shown as a management communication interface to the
module, nothing precludes the use of

Jun 14, 2026
I12C Fiber Optic Adapter | Coptonix

The I12C Fiber Adapter is bidirectional externally powered I12C to Single Mode Fiber
Optic converter. It allows the communication

Aug 30, 2025
Optically Isolating an I12C Interface

The 12C bus, which contains at least one bidirectional open-drain bus, does not easily
lend itself to optical or other isolation. The
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Jul 25, 2025
I12C Optical Sensor Modules Datasheets - Mouser

I12C Optical Sensor Modules are available at Mouser Electronics. Mouser offers
inventory, pricing, & datasheets for I12C Optical

Jan 20, 2026
Optical module

An optical module is a typically hot-pluggable optical transceiver used in high-
bandwidth data communications applications. Optical

Apr 06, 2026
Cisco Optics | Transform Your Network

Get the highest quality, performance-leading optical transceivers for any network
architecture. Find the

Aug 20, 2025
Optical module design resources | Tl

Integrated circuits and reference designs help you create a smaller and faster optical
module design used in high-bandwidth data

Aug 30, 2025
GlobalFoundries accelerates adoption of co-packaged optics for

SCALE CPO solution is the industry''s first OCI MSA capable platform and built with
GF''s proven silicon photonics

Oct 19, 2025
Understanding Optical Modules: Working Principles, Structures, and ...

Explore the working principles, structures, and performance metrics of optical
modules, essential components of

Jan 10, 2026
optocouplers for industrial applications Isolating the 12C bus with

Introduction Introduced to the market 40 years ago, the Inter-Integrated Circuit (12C)
interface was designed to provide a serial bus

Dec 14, 2025

The Most Comprehensive Guide Of Optical Modules
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Explore the ultimate guide to optical modules. Learn types, functions, performance
metrics

Jul 27, 2025
Designing a Module for High-Speed Optical Communication

This article explores MPS optical module solutions to meet the design requirements of
high-speed optical communication as well as

Oct 07, 2025
ams OSRAM is a global leader in innovative light and sensor solutions ...

We inspire with innovative light and sensor solutions, leveraging our passion, unique
technologies, and extensive experience to

Feb 16, 2026
I12C Optische Sensormodule - Mouser Deutschland

I12C Optische Sensormodule sind bei Mouser Electronics erhaltlich. Mouser bietet
Lagerbestande, Stickpreise und Datenblatter fur

May 21, 2026
How to Choose Optical Modules Correctly?

How Optical Modules Operate Transmitter Optical Sub Assembly (TOSA) The TOSA
manages light emission,

Jan 23, 2026
In-Depth: Interfacing an 12C LCD with Arduino

Learn to control 12C LCD with Arduino along with pinout, wiring, finding 12C address,
adjusting contrast, arduino code,

May 15, 2026
XPO: Redefining Pluggable Optics for Al Networking

To address these challenges, Arista Networks, together with an ecosystem of more
than 45 industry partners, introduces eXtra

Mar 16, 2026
Samsung Foundry Reportedly Wins Optical Module Order,

Samsung Foundry is reportedly stepping up its silicon photonics efforts. According to
ZDNet, the company said in its

Dec 04, 2025
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AN-913: Isolating I12C Interfaces | Analog Devices

Developed by Philips 1 in the early 1980s for use amongst ICs on a single board, | 2 C
today is increasingly

Nov 24, 2025

SFP Form Factor: SFF-8472 12C Memory Map & Registers

Understand SFP Form Factor memory map, registers, and SFF-8472 I2C interface for
accurate monitoring and configuration of SFP

Aug 31, 2025
Optical Isolator for | C Bus System

It was developed by Philips Semiconductors (1) to connect micro controllers,
EEPROMs, A/D and D/A converters, 1/O interfaces, and

Sep 01, 2025
What are 12C, MDIO and CMIS Access in Optical

What are 12C, MDIO and CMIS Access in Optical Transceivers? Allows access to optical
transceivers"

Aug 10, 2025
SFPCodingBox-Product

The 12C reading and writing function is applicable to the SFP/SFP+/SFP28, XFP,
QSFP/QSFP+/QSFP28, compatible with CSFP

Feb 09, 2026
Designing a Module for High-Speed Optical Communication

The ultimate goal for all-optical connectivity with an ultra-high F5G bandwidth is to
increase transmission rates. Optical modules —

Jul 13, 2026
Optical Isolator for | C Bus System

The 12C bus, also known as inter-IC bus, is a bidirectional, two-wire, multi-user bus, as
shown in Fig. 1. It was developed by Philips
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Contact Us

For more information, pricing, or custom solutions, please contact us:

Website: https://ntmmgroup.co.za

Email: sales@ntmmgroup.co.za

Phone: +27 82 471 2596

Address: Unit 7, Optic Park, 24 High-Tech Lane, Century City, Cape Town,
7441, South Africa

This document is for informational purposes only. Specifications subject to
change without notice.
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