SFP+ and QSFP28 Optical Module Digital Diagnostic Monitoring (DDM) Bit
Mapping - Official Technical Overview & Hardware Datasheet

EXECUTIVE SUMMARY

The SFP+ and QSFP28 Optical Module Digital Diagnostic Monitoring (DDM) Bit
Mapping specification defines the industry-standard register architecture,
alarm/warning flag thresholds, and real-time parametric monitoring capabilities
embedded within MSA-compliant optical transceivers. This document provides
a comprehensive technical overview of the DDM memory map, bit-level flag
assignments, and host-side integration requirements for carrier-grade and
enterprise datacenter deployments. It serves as an authoritative reference for
network architects, hardware engineers, and pre-sales technical teams
evaluating optical module health monitoring, predictive maintenance, and fault

isolation strategies across line-rate 10G, 25G, 40G, 100G, and 200G optical links.



HARDWARE ARCHITECTURE & SILICON

The DDM subsystem resides within the optical module's microcontroller and
EEPROM architecture, adhering to SFF-8472 (SFP+) and SFF-8636 / CMIS
(QSFP28) management interface specifications. The architecture is divided into
two primary memory regions: the lower page (AOh) containing static
identification and capability data, and the upper page (A2h for SFP+, or paged
access for QSFP28) housing real-time diagnostic parameters and threshold

tables.

Key silicon components include:
- Internal Calibration Circuitry: Monitors laser bias current, transmit optical
power, receive optical power, supply voltage, and temperature via integrated

ADCs.



- External Calibration Registers: Allow host-side compensation for non-linear
effects in legacy module designs.

- Alarm and Warning Flag Registers: 16-bit fields at addresses 0x00-Ox6F
(SFF-8472) or equivalent QSFP28 pages, providing per-parameter high/low
thresholds.

- Interrupt and Masking Logic: Supports host polling or interrupt-driven fault

detection via 12C or MDIO interfaces.

The DDM engine operates continuously, updating monitored values every 1-2
seconds for SFP+ and at comparable intervals for QSFP28, ensuring real-time

visibility into link health without disrupting data traffic.

KEY FEATURES & ROUTING LOGIC

- Dual-Page Memory Architecture: AOh for static identification, A2h for dynamic
diagnostics, enabling non-disruptive read access during live traffic.

- Per-Parameter Alarm & Warning Flags: Independent high/low thresholds for
temperature, Vcc, Tx bias, Tx power, and Rx power, with dedicated bits for alarm
(critical) and warning (pre-failure) conditions.

- Bit-Mapped Flag Registers: 16-bit fields at standardized addresses, allowing
rapid host-side parsing and SNMP/MIB integration.

- Real-Time Parametric Monitoring: Continuous ADC sampling with 16-bit



resolution for temperature (1/256°C), voltage (100 pV), bias current (2 pA), and
optical power (0.1 pW).

- Threshold Programmability: Host-writable EEPROM locations for custom
alarm/warning thresholds, supporting application-specific tuning.

- QSFP28 Extensions: Per-lane diagnostics for 4x25G or 4x10G channels, with
lane-specific flag mapping and aggregate module-level monitoring.

- Compliance with SFF-8472, SFF-8636, and CMIS: Ensures interoperability

across multi-vendor optical module ecosystems.

COMPLIANCE & STANDARDS

- SFF-8472: Diagnostic Monitoring Interface for Optical Transceivers (SFP+).

- SFF-8636: Management Interface for QSFP+ and QSFP28 Modules.

- CMIS (Common Management Interface Specification): For 400G/800G
evolution and QSFP28 backward compatibility.

- IEEE 802.3ae (10GBASE-X), 802.3ba (40G/100G), 802.3by (25G), and related
optical PMD standards.

- MSA (Multi-Source Agreement) compliance for SFP+, QSFP+, and QSFP28
form factors.

- RoHS and REACH environmental directives.

TECHNICAL SPECIFICATIONS



The following table summarizes the DDM bit mapping and parametric

thresholds for SFP+ and QSFP28 modules. All values are typical unless

otherwise noted.

Parameter

Specification

Form Factor

SFP+ (SFF-8472) / QSFP28 (SFF-8636,

CMIS)

DDM Memory Map

AOh: Static ID; A2h: Real-time

diagnostics & thresholds

Monitored Parameters

Temperature, Vcc, Tx Bias, Tx Power, Rx

Power

Alarm/Warning Flags

16-bit per parameter, high/low

thresholds at 0x00-0x6F (SFP+)

Temperature Range

-40°C to +85°C (industrial), 0°C to

+70°C (commercial)

Supply Voltage

3.3V £5% (SFP+), 3.3V £5% (QSFP28)

Tx Bias Current Range

0-128 mA (SFP+), per-lane for QSFP28

Tx/Rx Optical Power

0-6.5 dBm (Tx), -1 to -12 dBm (Rx)

typical for 10G LR

ADC Resolution

16-bit for all monitored parameters

Update Rate

1-2 seconds (typical)




Interface [2C (SFP+), 12C or MDIO (QSFP28)

Compliance SFF-8472, SFF-8636, CMIS, MSA, RoHS

ORDERING SKU INFORMATION

- SFP-10G-DDM-SR: 10GBASE-SR SFP+ with full DDM, 850nm, 300m OM3.

- SFP-10G-DDM-LR: TOGBASE-LR SFP+ with full DDM, 1310nm, 10km SMF.

- QSFP-40G-DDM-SR4: 40GBASE-SR4 QSFP+ with per-lane DDM, 850nm, 100m
OM3.

- QSFP-100G-DDM-SR4: 100GBASE-SR4 QSFP28 with per-lane DDM, 850nm,
100m OM3.

- QSFP-100G-DDM-CWDM4: 100GBASE-CWDM4 QSFP28 with full DDM,
1310nm, 2km SMF.

- QSFP-200G-DDM-SR4: 200GBASE-SR4 QSFP56 with per-lane DDM, 850nm,

100m OM3.







