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Active Devices
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Devices specific to DDLFS

LINEAMP + ETHERNET

Provides all the LineAmp features, plus Ethernet over Coax (EoC) and Layer 2

networking functionality. This enables:

* Data to be bridged onto and off the leaky feeder cable through the built-in RJ45
ports

 Digital re-generation of the EoC data signal, enabling high data speeds to be
maintained as the network is extended.

QUADPORT 2 (with VHF pass-through)

e Can be spliced into the leaky feeder cable.

* Breaks out 4 x PoE++ ports.

* Takes the place of an Ethernet Coupler + QuadPort v1.

* Contains narrowband radios, enabling participation in the 2-way diagnostics
system.
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LineAmp with Ethernet — External Connections

RJ45 INTERFACES (x2)
e GbE
e Not PoE
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EoC DATA: \/\P 5—98 MHz

COAX PORT (x2)

e From the factory: cable gland for direct connection
to yellow leaky feeder cable

e Can be changed to an N-Type 50 Ohm Female
using DDLFS-NF50-ADPTR
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LineAmp with Ethernet — Internals

Main Board

Same as the base LineAmp, plus:
Left EoC signal & right EoC signal are
separated from the voice radio
signals and are sent to the
Networking Board

Networking Board

Takes the place of the Display Board
that is fitted in the base LineAmp
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LineAmp with Ethernet — External Indicators

The top row of indicators are for LineAmp functionality, and match those of the base LineAmp

SWITCH SPLIT / COMBINE
o Off : Switch fabric is split into two
e Green : Switch fabric is combined into one

[ ] o (]
A —<oc— Aacc amil

EOC (x2)
0 u'_ o Off : No link partner
e Red: Link established,
D Bﬁ'ﬁ?f throughput < 100 Mbps
[¢] LINEAMP + ETHERNET | ® e Orange : Link established,
—<HEADEN .. DOWNS:, (EAM »— throughput is 100 to 200 Mbps
e Green: Link established,
throughput > 200 Mbps

N.B. If EoC is disabled, a short Orange
blink is displayed every 3s.

LAN (x2)

o Off: No link

e Green : Link established,
flashes with activity
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LineAmp with Ethernet — RF path
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LineAmp with Ethernet — Networking block diagram

Each LineAmp+Ethernet contains a 4-port Ethernet switch: 2 x GbE + 2 x EoC
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LineAmp with Ethernet — Networking board user interface
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ENABLE || CONFIG || RESET SWITCH SPLIT / COMBINE RESET || CONFIG ENABLE
Controls whether the Ethernet
E A ; . K J
.3 switch fabric operates as: '
EoC B processor e 1 x 4-port switch EoC A processor
(left-side coax) e 2 x 2-port switches (left / right) (right-side coax)
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LineAmp with Ethernet — Networking board configuration

Networking configuration is performed over Ethernet using the Config Tool (see Module 1.4)

Digital Drift Coax Configurator
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Detecting nodes...
[ | Cancel

There are two EoC management processors in each LineAmp
with Ethernet. Each is independently configured:

* EoC A (Right-side coax)
* Also controls the switch processor (VLANS)

* EoC B (Left-side coax)
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LineAmp with Ethernet — VLAN support

When the switch is split:

Left
switch

Right
switch

* VLANSs are disabled

* QOperates as two independent 2-port

unmanaged switches. Each containing:

1 xRJ45 GbE ports
* 1xEoCport

When the switch is combined:

One switch

* VLANs are supported

* Features are as per the QuadPort 2
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LineAmp with Ethernet — 24V passive PoE add-on

Simple, passive PoE devices can be supported — such as Ubiquiti Bullet & Microtik Metal
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* Max. 20W power delivery across both RJ45 ports
* Available in two variants:
* DD-24V-POE-INJ-Q24: accepts 9 -36 V line voltage

 DD-24V-POE-INJ-Q48: accepts 18 - 75 V line voltage {{[h
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LineAmp with Ethernet — Deployment example

to
SURFACE

OT Network
Distribution switch

Typically located at:
e Substation;
* Workshop;
« Shaft bank.

Fibre

OT Network
Distribution switch

Typically located at:
e Substation;
o Workshop;
e Shaft bank.

Ethernet
Isolation = ON

Fan
Starter
Panel

Refuge Chamber

LineAmp

Y

Digital Drift Leaky Feeder System
Aspect: Deployment topology for Instrumentation & Control
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NOTES:
« Network uplink can be performed wherever the leaky feeder
cable passes existing, fibre connected industrial switches;

« Ethernet ports on LineAmps are Gigabit Ethernet, without PoE.
e Other systems that can be connected in this manner include:

e Tele-remote / automated guidance control cabinets;

« Air quality monitoring stations;

* Any industrial Ethernet device with its own power source.
« The ‘Ethernet Isolation’ feature enables the leaky feeder cable

to be divided into Ethernet ‘segments’, which ensures loop
redundancy protocols (e.g. RSTP) can be used between the

industrial switches;
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LineAmp with Ethernet — Deployment tips

Do not place LAEs to suit endpoint network devices
* LineAmps (with or without Ethernet) should be located to optimise the voice radio

* LineAmp with Ethernet should be located to:

e Connect to the backhaul network
* Limit EoC domain size (aim for maximum of 5 x EoC devices per coax segment)

e Use QuadPort 2 devices when network outlets are required
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LineAmp with Ethernet — Deployment tips

Disable any EoC interfaces that are not being used
* This minimises the chance of network loops

Short lengths can act
<«4— as an antenna for the ———»
EoC signal
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L A network loop arises if the _ =
= il signal couples into the leaky ==
~ ™ feeder cable on the left side”
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QuadPort 2 (with VHF pass-through)

Breaks out Power over Ethernet ports from the leaky feeder cable

Extremely similar to the QuadPort 2 (without VHF pass-through):
* Refer to Module 1.3 for details. Only the differences are contained here.

Differences:

* EoC bandplan =100 MHz

* Frequencies above 120 MHz (i.e. VHF voice radio) are passed through

* Implements 2-way narrow band diagnostics over the VHF radio channels
* Fitted with cable glands to accept yellow leaky feeder cable

EoC: 100MHz
VHF: PASS

B RFI

TECHNOLOGY SOLUTIONS



QuadPort 2 (with VHF pass-through) — RF path

The VHF radio signal is passed through, and this QuadPort variant participates in the 2-way
narrowband diagnostics
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DDLFS- Quad Port 2 — Typical Deployment

Digital Drift Leaky Feeder system — Digital Drift Leaky Feeder
Ethernet coupler + Quad Port v1 system — Quad Port v2

QuadPort
%

DDLFS-EC-
V75
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DDLFS — MAC address conventions

The device type can be identified by the fourth octet of the MAC address:
XX XX XX:CH: XX XX

* (C1-QuadPort
 C6—LineAmp + Ethernet (left-side)
e C7—LineAmp + Ethernet (right-side)
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