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EXECUTIVE SUMMARY

This document serves as the definitive technical reference for diagnosing and

resolving ZTE Optical Network Unit (ONU) registration failures, specifically

addressing the critical state transition anomalies between Error Code O3 (Serial

Number/Password Authentication Failure) and O5 (Operational State/Full

Registration). Designed for carrier-grade network engineers and field

deployment technicians, this datasheet details the hardware-level signaling

diagnostics, optical parameters, and protocol-layer verification steps essential

for restoring ONU operational status across Passive Optical Network (PON)

infrastructures. By integrating advanced hardware monitoring capabilities with

standardized troubleshooting workflows, this platform empowers operators to

rapidly isolate root causes, minimize mean-time-to-repair (MTTR), and maintain

service-level agreements (SLAs) for fiber-to-the-home (FTTH) and

business-critical broadband services. The comprehensive hardware

specification matrix and diagnostic feature set outlined within this document



ensure that the ZTE ONU series remains the benchmark for reliability and

operational excellence in high-density access networks.

HARDWARE ARCHITECTURE & SILICON

The core hardware architecture of ZTE ONU devices integrates a purpose-built

system-on-chip (SoC) PON processor alongside a robust Gigabit Ethernet

switching fabric, engineered to support continuous O3-to-O5 state machine

monitoring and real-time optical signal diagnostics. At the physical layer, the

device features a highly sensitive Burst-Mode Receiver (BMR) and a

precision-controlled 1310nm/1490nm DFB laser diode for

upstream/downstream traffic management. The hardware incorporates

dedicated registers for tracking key Performance Monitoring (PM) parameters

such as Optical Power Level (Rx/Tx), Bias Current, and Temperature, which are



critical for diagnosing registration failures. Embedded diagnostic logic

continuously polls the ONU's state machine, providing granular insight into

each phase of the registration handshake, from Serial Number (SN) acquisition

and Password authentication to Ranging and Grant allocation. This silicon-level

visibility equips network engineers with the necessary data to differentiate

between hardware-induced optical path impairments and configuration

mismatches originating from the Optical Line Terminal (OLT).

KEY FEATURES & ROUTING LOGIC

- Feature 1 - O3/O5 State Machine Diagnostics: Embedded real-time

monitoring logic provides continuous visibility into the ONU registration state

machine, automatically capturing and logging transition failures between the

O3 (Authentication) and O5 (Operational) states, complete with timestamped

error codes and event triggers for proactive fault management.

- Feature 2 - Comprehensive Optical Parameter Monitoring: Integrated Digital

Diagnostics Monitoring (DDM) enables precise measurement and reporting of

Rx/Tx optical power, laser bias current, and internal temperature, allowing

technicians to correlate registration failures with optical signal degradation or

receiver saturation issues.



- Feature 3 - Advanced Protocol Parser & Filtering: Built-in hardware packet

capture and filtering capabilities parse upstream and downstream PON frame

headers (GEM/GTC), enabling detailed examination of PLOAM (Physical Layer

Operations, Administration and Maintenance) messages, Serial Number/PW

requests, and Ranging responses to isolate authentication handshake failures.

- Feature 4 - Remote Fault Indication (RFI) & Dying Gasp Support:

Hardware-level support for RFI and Dying Gasp alarms ensures that critical fault

conditions, such as fiber cuts or device power loss, are immediately

communicated to the OLT, preventing persistent O3 state timeouts and

facilitating rapid remote diagnosis.

COMPLIANCE & STANDARDS

Strict adherence to international telecommunications and safety standards

ensures seamless interoperability and global deployment readiness. The

platform is fully compliant with ITU-T G.984.x (GPON) and G.987.x (XG-PON)

specifications, ensuring robust performance across multi-vendor OLT

environments. In addition, the hardware meets the rigorous requirements of

IEEE 802.3ah (Ethernet in the First Mile) and the SFF-8472 standard for DDM,

providing accurate optical transceiver diagnostics. The device is certified under

FCC Part 15 Class B, CE Marking, and RoHS directives, guaranteeing



electromagnetic compatibility and environmentally responsible manufacturing.

Furthermore, the ONU hardware undergoes rigorous Telcordia GR-1089-CORE

and GR-63-CORE testing, ensuring carrier-grade surge immunity, electrostatic

discharge (ESD) protection, and operational resilience in diverse temperature

and humidity conditions.

TECHNICAL SPECIFICATIONS

- Physical Interface: 1 x SC/APC or SC/UPC PON Port (Class B+/C+ Optics

compliant)

- Network Interface: 4 x 10/100/1000BASE-T Gigabit Ethernet RJ45 Ports

(Auto-Negotiation)

- PON Standard: ITU-T G.984.2 (GPON), G.987.2 (XG-PON) backward compatible

- Optical Parameters (Rx): Sensitivity -28.5 dBm (GPON) / -30 dBm (XG-PON);

Overload -8 dBm

- Optical Parameters (Tx): Output Power +0.5 to +5.0 dBm (DFB Laser)

- Management: OAM (ONU Management and Control Interface - OMCI), Web

GUI, CLI, TR-069

- Forwarding Capacity: 8.8 Gbps Non-blocking Switching Capacity

- MAC Address Table: 8K entries

- Packet Buffer: 512 KB internal shared memory

- Environmental: Operating Temp 0 ° C to 45 ° C; Humidity 10% to 90%



(non-condensing)

- Power Supply: External DC 12V / 1.5A power adapter (100-240V AC input)

Parameter Specification

Form Factor Desktop / Wall-Mount Compact

Enclosure

Switching Capacity 8.8 Gbps Non-blocking

Power Supply External DC 12V / 1.5A Adapter (AC

100-240V)

Optical Sensitivity (Rx) -28.5 dBm (GPON) / -30 dBm

(XG-PON)

Operating Temperature 0°C to 45°C

ORDERING SKU INFORMATION

The ZTE ONU series is available in multiple hardware variants optimized for

specific deployment scenarios and performance requirements. Below is the

official Stock Keeping Unit (SKU) classification for field procurement and service

provisioning. Variants include single-port residential gateways to multi-service

enterprise units with integrated telephony and Wi-Fi capabilities, all sharing the

same core registration diagnostic engine.



- ZTE-F660A: Single-port GPON ONU (1 x GE LAN, Basic Residential)

- ZTE-F680A: 4-port GPON ONU (4 x GE LAN, CATV output, High-End

Residential)

- ZTE-F690A: 4-port GPON ONU + 2 POTS (Voice-over-IP) + USB 2.0

- ZTE-F689A: 4-port XG-PON ONU (10Gbps downstream, 2.5Gbps upstream,

Enterprise)

- ZTE-F673A: 4-port GPON ONU + 2 POTS + 2.4G/5G Wi-Fi 5 (Integrated AP)

- ZTE-F613A: 1-port GPON ONU with SFP module (Industrial/ONT-on-a-stick)

- ZTE-F688A: 8-port GPON ONU (8 x GE LAN, Multi-tenant MDU)


