Huawei OptiXstar EG8145X6 Wi-Fi 6 GPON ONT Component Interconnect
Schematics - Hardware Deep-Dive and Forwarding Engine Specification

SYSTEM OVERVIEW

The Huawei OptiXstar EG8145X6 is a carrier-grade Wi-Fi 6 GPON Optical
Network Terminal (ONT) engineered for high-density residential and enterprise
fiber-to-the-home (FTTH) deployments. This document provides a
comprehensive hardware deep-dive into the component interconnect
schematics, internal packet engine architecture, and forwarding logic that
powers the EG8145X6 platform. The device integrates a high-performance
GPON MAC, a dedicated Wi-Fi 6 (802.11ax) baseband processor, and a
multi-core network processor unit (NPU) to deliver line-rate forwarding,
low-latency traffic handling, and advanced Quality of Service (QoS)

enforcement at the subscriber premises.

The EG8145X6 is designed to meet the stringent requirements of carrier
Ethernet and GPON access networks, supporting symmetrical gigabit-class
throughput, hardware-accelerated NAT, and seamless integration with Huawei's
OptiXaccess and iMaster NCE management ecosystems. The following sections
detail the internal interconnect topology, silicon-level component relationships,
and the operational parameters that define this platform's performance

envelope.



INTERNAL PACKET ENGINE & ASIC

The core of the EG8145X6 is a highly integrated system-on-chip (SoC) that
combines GPON MAC functionality, Layer 2/3 forwarding, and Wi-Fi 6
baseband processing. The interconnect schematic reveals a star-topology
architecture where the central NPU arbitrates all internal data flows between
the GPON uplink, the Wi-Fi 6 radios, the Gigabit Ethernet ports, and the voice

subsystem.

Key internal components and their interconnects include:

- GPON MAC & SerDes Block: The GPON MAC interfaces directly with the

optical transceiver via a high-speed SerDes lane operating at 2.488 Gbps



downstream and 1.244 Gbps upstream. The SerDes block performs clock data
recovery (CDR), 8b/10b encoding/decoding, and frame delineation for GEM
(GPON Encapsulation Method) frames. The interconnect to the NPU uses a
proprietary 32-bit parallel bus running at 200 MHz, providing sufficient

bandwidth for line-rate GPON traffic.

- Network Processor Unit (NPU): The NPU is a multi-core architecture featuring
a dedicated forwarding engine and a separate control-plane CPU. The
forwarding engine handles hardware-accelerated packet classification, VLAN
manipulation, NAT, and QoS scheduling. The control-plane CPU runs the
embedded Linux operating system and management stack. The NPU connects

to the switch fabric via a non-blocking crossbar switch.

- Wi-Fi 6 Baseband Processor: The Wi-Fi 6 subsystem is implemented as a
separate ASIC that interfaces with the NPU via a PCl Express (PCle) Gen2 x1 lane.
This dedicated link ensures that Wi-Fi traffic does not contend with wired
forwarding resources. The baseband processor supports 2x2 MIMO on both 2.4
GHz and 5 GHz bands, with OFDMA and MU-MIMO capabilities. The
interconnect schematic shows separate RF front-end modules (FEMs) for each

band, connected via RF traces with impedance matching networks.

- Gigabit Ethernet PHY: Four 10/100/1000BASE-T Ethernet ports are driven by a



quad-port Gigabit PHY. The PHY connects to the NPU via RGMII (Reduced
Gigabit Media Independent Interface) links. Each port has independent
auto-negotiation and MDI/MDIX crossover detection. The interconnect
schematic includes detailed magnetics and ESD protection circuitry for each

port.

- Voice Subsystem: The EG8145X6 includes a voice DSP that interfaces with the
NPU via a TDM (Time-Division Multiplexing) bus. The DSP handles SIP signaling
and PCM audio processing for the two POTS (Plain Old Telephone Service)
ports. The interconnect schematic shows the SLIC (Subscriber Line Interface

Circuit) components and their associated protection circuits.

- Memory Subsystem: The NPU is supported by a DDR3 SDRAM controller with
a 16-bit data bus running at 800 MHz (1600 MT/s). The memory subsystem is
shared between the forwarding engine and the control-plane CPU, with
hardware partitioning to ensure deterministic forwarding performance. A

separate SPI NOR flash stores the bootloader, firmware, and configuration data.

SMART COOLING & THERMAL DESIGN

The EG8145X6 employs a passive thermal design suitable for desktop and

wall-mounted installations. The internal interconnect schematic reveals a



carefully engineered thermal path from the high-power components (NPU,
Wi-Fi 6 ASIC, and GPON SerDes) to the external heatsink and chassis vents.
Thermal vias are strategically placed on the PCB to conduct heat from the
bottom-side components to the top-side heatsink. The chassis features a
vented design that promotes natural convection, with air intake at the bottom
and exhaust at the top. The Wi-Fi 6 FEMs are mounted on a separate thermal
pad that couples directly to the chassis frame, ensuring that RF power
amplifiers operate within their safe temperature range under continuous heavy

load.

LINE-RATE LIMITS

The EG8145X6 is engineered to deliver line-rate performance across all

interfaces simultaneously. The following line-rate limits apply:

- GPON Uplink: 1.244 Gbps upstream, 2.488 Gbps downstream

- Wi-Fi 6 (2.4 GHz): 574 Mbps PHY rate (2x2 MIMO, 40 MHz channel)
- Wi-Fi 6 (5 GHz): 1201 Mbps PHY rate (2x2 MIMO, 80 MHz channel)
- Gigabit Ethernet: 1 Gbps per port, 4 Gbps aggregate

- Voice: 2 POTS channels, G.711/G.729 codecs

The NPU's forwarding engine is provisioned to handle the aggregate



throughput of all interfaces without head-of-line blocking. Hardware-based

flow classification ensures that latency-sensitive traffic (e.g., VoIP and gaming)

is prioritized over bulk data transfers.

PARAMETER REGISTRY

The following table summarizes the key technical parameters of the Huawei

OptiXstar EG8145X6.

Parameter Specification

Form Factor Desktop/Wall-Mount ONT

Dimensions (W x D x H) 175 mm x 120 mm x 35 mm

Weight Approximately 350 g (excluding power
adapter)

GPON Interface SC/APC or SC/UPC optical port, ITU-T
G.984 compliant

GPON Line Rate Downstream: 2.488 Gbps; Upstream:
1.244 Gbps

Wi-Fi Standards IEEE 802.11b/g/n/ax (2.4 GHz), IEEE
802.11a/n/ac/ax (5 GHz)

Wi-Fi MIMO 2x2 MU-MIMO on both bands

Wi-Fi Spatial Streams 2 streams per band




Ethernet Ports

4 x 10/100/1000BASE-T (RJ45)

POTS Ports

2 x FXS (RJ11)

USB Ports

1 x USB 2.0 Type-A

Network Processor

Multi-core NPU with dedicated

forwarding engine

Memory DDR3 SDRAM, 16-bit bus at 1600
MT/s
Flash Storage SPI' NOR Flash

Power Supply

12V DC, 1.5A external adapter

Power Consumption

Typical: 12W; Maximum: 18W

Operating Temperature

0°C to 40°C

Storage Temperature

-40°C to 70°C

Operating Humidity

5% to 95% (non-condensing)

Regulatory Compliance

CE, FCC, RoHS, WEEE

GPON Standards

ITU-T G.984.1, G.984.2, G.9843,

G.984.4

Ethernet Standards

IEEE 802.3, 802.3u, 802.3ab

Wi-Fi Standards

[EEE 802.11ax, 802.11ac, 802.11n,

802.11a/b/g

Management Protocols

OMCI, TR-069, SNMP, Web Ul

Voice Protocols

SIP, H.248

QoS

802.1p, DSCP, hardware-based traffic




classification and scheduling

VLAN 802.1Q VLAN tagging, VLAN

translation, QinQ

Multicast IGMP v2/v3 snooping, IGMP proxy

Security WPA3, WPA2, 802.1X, MAC filtering,
firewall

MTBF > 100,000 hours

GLOBAL SUPPORT CAPABILITIES

Huawei provides global support for the OptiXstar EG8145X6 through its
extensive carrier support organization. The platform is compliant with major
international standards, including ITU-T G.984 (GPON), IEEE 802.11ax (Wi-Fi 6),
and IEEE 802.3 (Ethernet). Firmware updates are delivered through Huawei's
iMaster NCE management platform or via OMCI (ONT Management and
Control Interface) from the OLT. The device supports TR-069 and SNMP for
remote management, enabling zero-touch provisioning and remote
diagnostics. Huawei's global logistics network ensures spare parts availability
and rapid replacement services, with support for advanced replacement and

on-site service options depending on the service level agreement.







