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Legal information

The contents of this document are provided “as is”, except as required by applicable law, no
warranties of any kind, either express or implied, including, but not limited to, the implied
warranties of merchantability and fitness for a particular purpose, are made in relation to the
accuracy and reliability or contents of this document. Kentec reserves the right to revise this
document or withdraw it at any time without prior notice.

Under no circumstances shall Kentec be responsible for any loss of data or income or any
special, incidental, and consequential or indirect damages howsoever caused.

More information about Kentec can be found at the following Internet address:
http://www.kentec.co.uk

Man-1492
DNX-R-2F/FC-K


http://www.kentec.co.uk/

Safety

Prior to installation:

Read this manual completely and gather all information on the unit.

Ensure that your application does not exceed the safe operating specifications for this
unit.

This unit should only be installed by qualified personnel.

This unit should be built into an apparatus cabinet, or similar, where access is
restricted to service personnel only.

The power supply wiring must be sufficiently fused, and if necessary, it must be
possible to disconnect manually from the power supply. Ensure compliance to national
installation regulations.

This unit uses convection cooling. Avoid obstructing the airflow around the unit.

Before mounting, using or removing this unit;
Prevent access to hazardous voltages by disconnecting the unit from the power supply.

Warning! Do not open a connected unit. Hazardous voltages may occur within this unit
when connected to a power supply.

Care recommendations
Follow the care recommendations below to maintain full operation of the unit and to
fulfil the warranty obligations.

This unit must not be operated with the cover removed.
Do not attempt to disassemble the unit. There are no user serviceable parts inside.

Do not drop, knock or shake the unit. Rough handling beyond the specification may
cause damage to internal circuit boards.

Do not use harsh chemicals, cleaning solvents or strong detergents to clean the unit.
Do not paint the unit. Paint can clog the unit and prevent proper operation.

Do not expose the unit to any kind of liquids (rain, beverages etc). The unit is not
waterproof. Keep the unit within the specified humidity levels.

Do not use or store the unit in dusty, dirty areas. Connectors as well as other
mechanical parts may be damaged.

If the unit is not working properly, contact the place of purchase, nearest Kentec
distributor office, or Kentec Tech support.
Maintenance

No maintenance is required, as long as the unit is used as intended within the specified
conditions.
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Agency approvals and standards compliance

Type Approval / Compliance
EMC EN 61000-6-2, Immunity Standard (Industrial Environments)
EN 61000-6-4, Emission Standard (Industrial Environments)
Safety EN 60950, IT Equipment
Table 1
Ratings
Power 18 to 36V (24V DC nominal); 170mA (at 24V)
Temperature (Operating) -10to 70°C
Temperature (Storage) -40 to 70°C
Ingress protection (IP) IP20
Table 2
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Safety Control Drawing

Position Description Input / Output values
1 RX - LC connector interface for fibre - PORT B Data rate: 100 Mb/s =125 MBd.
Fibre drive distance:
2 TX - LC connector interface for fibre - PORT B M: Multi-mode - up to 2km
S: Single-mode —10/15/20/
. 40/ 80km variants
3 RX - LC connector interface for fibre - PORT C M: 850nm / 1310nm
S:1310/1550nm
4 TX - LC connector interface for fibre - PORT C BiDi: 1310 & 1550nm
5 Screen/Shield RS-485/ARCNET - PORT B or C
6 In/Qut/ + line RS-485/ARCNET - PORT B or C
7 In/QOut/ - line RS-485/ARCNET - PORT B or C Umax = + 5Vok
8 Screen/Shield RS-485/ARCNET - PORT A1 (Panel IN Port) Imax = +_60 mp A
9 In/Qut/ + line RS-485/ARCNET - PORT A1 (Panel IN Port) Data rat;'
10 In/Qut/ - line RS-485/ARCNET - PORT A1 (Panel IN Port) 4810 115’ 2 kbitls
11 Screen/Shield RS-485/ARCNET - PORT A2 (Panel OUT Port) ' ’
12 In/Qut/ + line RS-485/ARCNET - PORT A2 (Panel OUT Port)
13 In/Qut/ - line RS-485/ARCNET - PORT A2 (Panel OUT Port)

@

Table 3
12 34 587 8910111213 12 34 567 8910111213
= = OO am
B3R SE | ESEREeE

DNX R-2F Configuration
Figure 1

DNX R-2FC Configuration

Position Description Input / Output values
1 In / +Voltage A
2 In / Common ’ )
Uin = (18 -36): 24 VDC Nominal
3 In] +Voltage B = 210 mh Reed 24 VDG
4 In / Common
5 Earth connection
6 In & out / Relay contact (C - Common) Uin = 30 VDC max
7 In & out / Relay contact (NC - Normally Closed) lin =2000 mA mayx, Pin = 60 W max
8 In/Out/ - line RS-485 - |0 Interface Umax = + 5Vpk
9 In/QOut/ + line RS-485 — 10 Interface Imax = £ 60 mA
10 Screen/Shield RS-485 — 10 Interface Data rate:
Table 4
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Functional description

The DNX R-2F/FC are network nodes that support intelligent infrastructure monitoring
of the hybrid and Optic Fibre network bus with RS-485 / ARCNET CIE interface ports
Al and A2.

Chan At-
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MCU and

Control Logic
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Chan A2+ |>

Chan A2- + @
Chan C RX
or

Figure 2: Design Structure Diagram
The DNX R-2F/FC can function in one of two modes:

1) Mode 1 as a PASSIVE dual port Optic Fibre / RS-485 medium converter.
2) Mode 2 as an ACTIVE network node in either a class A or class B monitored
network. (ACTIVE mode is required for use as a network analysis tool)

The mode can be selected through Set 6, switch 4 in Figure 6 and Table 10.

Note* The DNX R-2F/FC will operate in a basic mode unless upgraded to unlock
the additional features offered by the firmware upgrade (DNX R-2F/FC-UG).

Refer to Table 9a for the features included in the DNX R-2F/FC and DNX R-2F/FC-
UG products.

The DNX R-2F/FC may be purchased and later upgraded with the

DNX R-2F/FC-UG functionality by purchasing a license key that allows the IVIEW
application tool to unlock the additional functionality. The DNX R-2F/FC will
operate in BOTH PASSIVE and ACTIVE Modes, with the DNX R-2F/FC-UG
increasing the features set.
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The additional features offered with the DNX R-2F/FC-UG license are accessed by
using the IVIEW application. The license indication LED 1/O 3 on the keypad is used to
indicate a licensed/unlicensed state, as in Figure 20.

The DNX R-2F/FC can operate in a mode with two optic fibre interfaces (2F) located on
ports B and C and also in a mode with a single optic fibre interface and an RS-485
interface (FC or CF).

In hybrid mode (FC /CF) the optic fibre interface on the DNX R-2F/FC can be
configured as either port B or C by selecting the correct rotary switch setting as per
Table 11. When used to support an optic fibre link in a class A bus configuration, one
of the

DNX R-2FC modules would require a port swap to support the standard port B to C
connection format around the closed ring. An example of this is illustrated in Figure 3.

Class A - Hybrid Redundant network

RS-485
Ports Swapped
sl ¢ RS-485 _—8 OPTIC FIBRE c
mad cf 4 Py Bmkds

. A ! . -
2| DNXR-2R = ~ | DNX R2-FC - s 5 33| DNXR-2R
{ Node 1 }: ’| Node 2 =

o

&Zavoc avpct= = & oc

CIE

Graphics
Annunciator

ﬂ D Optic Fibre
CIE

F/ 2.5kV Graphics Copper
DNX R-2R DNXR-2FC |solation Annunciator

Figure 3: Class A — Hybrid Redundant Network
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When using as a 2F module, the two Optic Fibre ports (B & C) are connected as per
Figure 18a.

Depending on the driver module selected, the Optic Fibre, transceiver modules can
support transmission distances up to 80 km. The CIE connection to port A1 and/or A2
is via an RS-485 or ARCNET interface. The connection to ports A1, A2, B and C are as
indicated in Figures 18a and 18b, depending on the mode of operation.

The different operational configurations are presented in figures 4a, 4b, 4c and 4d.

Class B - Hybrid network

RS-485

B C RS-485 B OPTICFIBRE 3 ¢ __OPTICFBRE B C RS485
- q 7

A
DNX R2-FC
Node 2

DNX R-2R

=hk ]
] Nodel

DNX R2:FC
3t

= | Node 4
Cvoc 24v DC*=

H ﬂ B
CIE CIE CIE

Graphics
o Annunciator

Legends
a B Optic Fibre
"5 i 2.5kV CIE Graphics Copper
DNX R-2R DNX R-2FC DNX R-2F |solation Annunciator

Figure 4a: ACTIVE or PASSIVE Mode (Class B) — DNX R-2F/FC Independent Medium Converters

Opic Fibre links

.=
Do aavoctd
&tT —_ RS485 — oyt

IN 2 5V Galvanic
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CIE1 CIE2

Legends
= 2.5kV
DNXR-2F  Isolation  C'E

Figure 4b: ACTIVE Mode (Class A) — DNX R-2F/FC Redundant Radial Link
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Class A - Hybrid network

RS-485 _B OPTIC FIBRE

DNX R-2R

A
DNX R-2CF DNX R-2R
Node 1 Node 2

Node 5

. T
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DNX R-2R DNX R-2FC DNX R-2F |solation Annunciator

Figure 4c: ACTIVE or PASSIVE Mode — DNX R-2F/FC Class A Redundant Hybrid Network

Class B - Hybrid network

RS-485
OPTICFIBRE g C OPTICFIBRE B C REAR 8
7 o vk e
| ONXR-FC 235558 ONXR2R
3 | Node 2 EE| Node5
- e 334 TTVTTINY
avoct . v

CIE
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—— Ry = Rr) " RF 2 5kV CIE Graphics Copper
DNX R-2R DNX R-2FC DNX R-2F Isolation Annunciator

Figure 4d: ACTIVE or PASSIVE Mode — DNX R-2F/FC Class B Radial Hybrid Network

*Note — The Class A or B mode of operation is applicable to both ACTIVE and
PASSIVE Mode.
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DUAL PORT CIE CONNECTIONS

OPTIC FIBRE

*PORTS Band C
SWAPPED

== COPPER CABLE

SINGLE PORT CIE CONNECTIONS

*PORTS Band C COPPER CABLE

SWAPPED

OPTIC FIBRE

DNX R-2FC DNX R-2F DNX R-2FC

FP FP FP FP

Figure 4e: DNX R-2F/FC Port A1 and A2 Connections

The module supports 2-wire half duplex communication from CIE nodes

(RS-485 / ARCNET). With the DNX R-2F/FC-UG upgrade, the module dynamically
manages and protects the data bus through monitoring the data it routes. The INS
modules are transparent to the CIE protocols, only routing and analysing the data
structure but not the content. The maximum standard transmission rate supported on
the CIE ports (Al and A2) is 115.2 kbit/s for RS-485 and 312 kbits/s for ARCNET.
(Higher transmission rates are possible with OEM support).
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Interface specifications

Power

Rated voltage 18 t0 36 VDC

Operating voltage 17t0 42 VDC

Rated current 170 mA @ 24 VDC

Rated frequency DC

Polarity Reverse polarity protection

Connection Detachable screw terminal

Connection size 0.2 -2.5 mm?(AWG 24-12)
Table 5

RS485 Port A1, A2 & B/C - DNX R-2FC

Electrical specification

RS-485 / ARCNET

Data rate 4.8 kbit/s — 312 kbit/s (as per selection in table)

Data format 7 or 8 Data bits; Odd, Even or None parity; 1 or 2 Stop bits (RS-485)
Connection Detachable screw terminal

Connector size 0.2 -2.5 mm?(AWG 24-12)

Transmission range

In accordance with EIA RS-485
<1200 m, depending on data rate and cable type

RS-485 Termination settings

IN/OUT Switchable termination (Manual via DIP switch 2)

RS-485 Failsafe setting

Failsafe biasing 820 Q

Protection Installation Fault Tolerant (up to + 44 V)
Table 6

Optic Fibre Port B & C

Electrical specification LC Type - Optic Fibre connectors

Data rate 100 Mb/s 125 MBd.

Data format Proprietary format

Connection LC Type - Optic Fibre connectors

Connector description LC type — push-pull latching mechanism

Fibre cable type 3.0mm jacketed or 900um buffered

Transmission range

Multi-mode — M: 1 to 2 km, Single-mode - S: 1 to 15km,
Single-mode - L: 1 to 40 km, depending on losses due to in-line connectors,
splices and optical switches

Table 7
USB
Electrical specification USB version 2.0
Data rate Full speed device mode as per USB 2.0 specification
Data format As per USB specification
Connector type USB micro B (device) - cable type micro B required
Implementation mode Slave
Protection Transient voltage protection
Table 8
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Locations of Interface ports, LEDs and DIP-switches

LED Indicators

LED Status Colour Description
Q&S LED C1/ Signal amplitude (on RS-485) and quality LED 1 indicates that the
Q&S LED B1 ON Amber signal quality is greater than 20%
(Q&S Debug Signal amplitude and quality is POOR.
disabled) OFF The signal quality is less than 20%
9 Yy
Q&S LED C2/ Signal amplitude (on RS-485) and quality LED 2 indicates that the
Q&S LED B2 ON Green signal quality is greater than 50%
(Q&S Debug Signal amplitude (on RS-485) and quality is ACCEPTABLE.
disabled) OFF The signal quality is less than 50%
9 y
Q&S LED C3/ Signal amplitude (on RS-485) and quality LED 3 indicates that the
Q&S LED B3 ON Green signal quality is greater than 90%
(Q&S Debug Signal amplitude (on RS-485) and quality is GOOD.
disabled) OFF The signal quality is less than 90%
Port B TX ON Green A good data packet has been transmitted out of port B
OFF No valid data has been transmitted out of port B
Port B RX ON Green A good data packet has been received on port B
OFF No valid data has been received on port B
ON Green In mode 2: Port B has successfully established and validated
TERMB healthy communication across the link to a remote port C terminal.
Port B side of
Link established In mode 2: Port B has failed to successfully establish and validate
OFF o ! )
healthy communication across the link to a remote port C terminal.
Port C TX ON Green A good data packet has been transmitted out of port C
OFF No valid data has been transmitted out of port C
Port C RX ON Green A good data packet has been received on port C
OFF No valid data has been received on port C
ON Green In mode 2: Port C has successfully established and validated
TERM C healthy communication across the link to a remote port B terminal.
Port C side of
Link established In mode 2: Port C has failed to successfully establish and validate
OFF s f .
healthy communication across the link to a remote port B terminal.
Port ATX ON Green A good data packet has been transmitted out of port A1 or A2
OFF No valid data has been transmitted out of port A1 or A2
Port ARX ON Green A good data packet has been received on port A1 or A2
OFF No valid data has been received on port A1 or A2
ON Green The link connected to port B is HEALTHY with data activity.
Amber There is a FAULT present on the link connected to port B.
OFF There is NO fault on port B, but INSUFFICIENT DATA activity.
Status port B . -
Amber There is a signal QUALITY FAULT present on the link connected
FLASH to port B.
Green Port B is in a state of establishing the link
Status port C ON Green The link connected to port C is HEALTHY with data activity.
12 Man-1492
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Amber

There is a FAULT present on the link connected to port C.

OFF There is NO fault on port C, but INSUFFICIENT DATA activity.
Amber There is a signal QUALITY FAULT present on the link connected
FLASH to port C.
Green Port C is in a state of establishing the link
ON FAULT identified
Fault Indication OFF Amber NO FAULT identified
FLASH PSU Fault
ON Power supply 1is HEALTHY
Power supply 1 OFF Green CPLD has failed [OR] if Fault LED is Flashing PSU1 has failed
FLASH CPLD Heartbeat
ON Power supply 2 is HEALTHY
Power supply 2 OFF Green CPU has failed [OR] if Fault LED is Flashing PSU2 has failed
FLASH CPU Heartbeat
ON Port B Optic Fibre Link failure
OFF Amber Port B SFP Healthy
FLASH Port B Optic Fibre SFP transceiver Waming or Alarm Indication
IOPORTLED 1 ON ADC Active
OFF Green ADC disabled
FLASH Unused
ON Port A has been internally disconnected - signal OVERDRIVE
OFF Amber Signal levels good on port A
FLASH If flashing in sync with |0 PORT1 LED, then SFP B is NOT Signed
IOPORTLED2 ON PORT B and C SWAPPED
OFF Green PORT B and C STANDARD
FLASH Unused
ON Port C Optic Fibre Link failure
OFF Amber Port C SFP Healthy
10 PORT LED 3 FLASH Port C Optic Fibre SFP transceiver Warning or Alarm Indication
ON Unused
OFF Green Unused
FLASH Recovery Mode Initiated - fast flash only
ON Port A has been internally disconnected - corrupt data received
OFF Amber No corrupt data on port A
FLASH If flashing in sync with |0 PORT3 LED, then SFP C is NOT Signed
IOPORTLED 4 ON Configured as Master Node
OFF Green Configured as Slave Node
FLASH Unused
Table 9
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PORTARX
PORTATX

Figure 5: Node Display

Note —if ALL of the IO PORT LEDs are OFF, then the DNX R-2F/FC is in
PASSIVE mode.

Features included in DNX R-2F/FC (module) and DNX R-2F/FC-UG
(upgrade)

Feature DNX R-2F/FC + DNX R-2F/FC-UG
Passive mode of operation v v
Active mode of operation (basic mode) v v
Full optic fibre analysis with report generation in IVIEW v v
Analysis of signals entering the optic fibre network v
Signal interference profiling v
Power supply monitoring v
Third party Data flow monitoring across the network v

Table 9a: Supported Feature Set
SFP signing

All of the supplied SFP transceivers are signed to mark calibration with the
DNX R-2F/FC product and any non-signed transceivers must NOT be used with the
DNX R-2F/FC.

Any use of SFP transceivers with the product will void the warranty on the
product as it will affect the operation of the product.

If the SFP transceiver is NOT signed, the 10 PORT 1 and 2 LED will flash in sync to
indicate an unsigned transceiver in PORT B and IO PORT 3 and 4 LEDs will flash in
sync for an unsigned SFP transceiver in PORT C.
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DIP-switch settings

Before accessing the internal DIP-switch and jumper settings: (sets 1, 2, 3,4 & 5)

Prevent damage to internal electronics from electrostatic discharges (ESD) by
discharging your body to a grounding point (e.g. use of a wrist strap). For internal DIP
SWITCH setting information, refer to the DNX R-2F/FC Advanced User Manual.

The configuration setting for use with Kentec fire alarm panels has been simplified so
that you only need to set Rotary switch (Rot SW 1) and DIP Switch Set 6, (refer to
Figure 6) both of which are externally accessible. You should therefore not need to
open the product enclosure. The settings as presented in Tables 10 and 11.

After changing any DIP switch setting, it is essential that the power be turned
OFF and ON again for the setting changes to be recognized.

Figure 6: DIP-switches and Rotary switch

Switch settings for DNX R-2F/FC operation

The switch settings should only be altered by a competent user, who understands the
implications of changing each switch. Altering the switches could compromise the
functioning of the device if set incorrectly.
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Description (*DNA R-2F/FC Mode Only)

Switch Set 6

Master selection (Only used in Active Mode)

OFF
ON

N
w
ES

Slave selection (Only used in Active Mode)

o 9O
z 3
N
w
B

Commissioning Mode Enabled (Only used in Active Mode)

o 9O
z 3
N
w
B

Commissioning Mode Disabled (Only used in Active Mode)

Class B - (Stops the Fault LED for indicating a fault with an open point in the bus)

Class A

OFF,

-

1234

Active Mode selection

OFF,

=

1234

OFF!
Passive Mode selection ON B
1234
Table 10
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Rotary selector switch settings for communication configuration

The rotary selector switch, located on the DNX R-2F/FC as shown in Figure 7, has the
setting associations shown in Table 11.

Rotary selector

Figure 7: Rotary selector

Rot Switch Setting Position Function Panel
=
f@ 0 Port B - Fibre Taktis
SN Port C - Fibre
jﬁé_%? 1 Port B — RS-485 Taktis
‘({ZD 20 Port C - Fibre
/<<‘§7 e Port B - Fibre
sy -Fi .
Jz@}?ﬁ 2 Port C - RS-485 Taktis
L]
/<<‘§7 =4 Port B - Fibre
-y e -rl
Q/@SE 3 Port C - Fibre syncro
L]
é%_lr_)z‘? 4 Port B —RS-485 Svncro
JQSDE;? Port C - Fibre Y
/<<§7 ; Port B - Fibre
i) -
YQ@ > Port C — RS-485 Syncro
=4 ® 6 Not Used X
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Not Used X
Not Used X
Not Used X
Not Used X
Not Used X
Not Used X
Not Used X
Not Used X
Not Used X
Table 11
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USB connection

The USB micro (B) connector is located on the DNX R-2F/FC as indicated in Figure 8.

Figure 8: USB micro (B) connector

The USB is supplied with a driver that will need to be installed prior to using the USB
connection. When using the USB connection, it is installed as a virtual serial
communication port, with the specific com port address confirmed using the Windows
Control Panel. Refer to the User Manual for the IVIEW INS Software application tool for
installation details.

Bluetooth interface

The Bluetooth interface is available as an “add-on” interface supplied as a separate
product. (Ref: WIM100B)

WIM100B
Wifi interface

The Wifi interface is available as an “add-on” interface supplied as a separate product.
(Ref: WIM100W)

WIM100W
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Unit specific description

The DNX R-2F/FC module is designed to enhance the performance of the network by
monitoring and optimizing the performance of the physical transmission layer. Each of
the inter-node links (links between the DNX R-2F/FC nodes) are managed

independently from each other. This allows for each link to have different

characteristics. The performance of each link is monitored to track and record its
associated Quality of Service (Qo0S).

The cable performance for the data rate of transmitted signal will vary according to the
type and length of cable used. Although each link in the transmission path will be
optimized for performance, the maximum data rate will be limited to the poorest
performing link in the network. Figure 8 illustrates the independent links in a typical
class A DNX R-2F/FC application.

Legends

DNX R-2F/FC

Fire Panel

Independent links that are
all separately managed
and monitored. The
nodes monitor the
performance of each
cable independently.

Figure 9: Independent links in a typical class A DNX R-2F/FC application
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Signal propagation delay and jitter

Many CIE (e.g. Fire panel) only offer tight timing requirements for supporting a class A
redundant ring application. With the introduction of third-party equipment into an OEM
redundant transmission path, additional signal delays and jitter are often introduced
with the original CIEs no longer able to function as required. The DNX R-2F/FC
modules are designed to support extended signal delays and jitter. When used with the
installed CIEs, these modules can provide a functional class A redundant solution that
is tolerant of most delays and jitter.

The LED indicators show the status of the data signals. The optic fibre module
provides a “signal detect” function that monitors the link connection dynamically,
ensuring that the signal level at the receiver is within the required specification for good
communication. These signals are monitored and recorded to track transmission path
performance drift. The information is retained for system degradation monitoring in
support of life-safety preventative maintenance programs.

Digital Optical Monitoring (DOM)

The SFP transceivers used in the DNX R-2F/FC have full support for DOM.

The live DOM data retrieved from the SFP module is recorded in the INSN0O3 and
analysed for performance against the warning and alarm level read from the calibrated
SFP transceiver itself.

The DNX R-2F/FC flashes IO PORT 1 LED in Amber (light Red) if the Warning or
Alarm levels have been exceeded on PORT B SFP and IO PORT LED 3 for PORT C
SFP.

The IVIEW application is used for a more detailed analysis and report generation. The
monitored DOM information includes the following SFP characteristics:

- operating temperature (°C)
- laser current (mA)

- supply voltage (mV)

- transmit power (dBm)

- receive power (dBm)

This information is used for preventative maintenance as the information provides an
indication on trend. IVIEW uses multiple event information to monitor for operational
degradation.
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Configuration and Installation

The DNX R-2F/FC modules can be used in both the “Passive” and “Active” modes of
operation. The installation of the INS should be executed in order of presentation.

Configuration steps:

1) Configure the local communication settings for each DNX R-2F/FC.

The communication settings are configured for the respective fire alarm panel by
setting the Rotary switch 1 in Table 11.

2) Configure the Module as Master or Slave (ONLY required for ACTIVE
Mode)

When using the DNX R-2F/FC modules in active mode, a master is required for
commissioning the network and managing the fault recovery procedure.

It is important that there is only a single (ONE) DNX R-2F/FC master per class A
ring or class B radial.

Adjust the Master/Slave selection on the device by setting or re-setting DIP
SWITCH 1 of set 6 as per selection in Table 10.

Master Module Slave Module

OFF OFF

T
1234 Sete 1234 Set6

3) Selecting ACTIVE or PASSIVE Mode of operation local to a module

Setting the Mode local to the Module:
You can set the Mode of operation of the module by setting or re-setting DIP
SWITCH 4 of set 6 as per selection in Table 10.

Active Mode (DNA) Passive Mode (DNP)
OFF OFF
ON ON
1234)Set6 1234)Set6b
22 Man-1492
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4)

Link validation procedure in ACTIVE Mode

Once ACTIVE Mode has been selected, the DNX R-2F/FC modules will
automatically manage the communication on either side of the fibre optic link
when the modules have been powered up.

The Link establishing procedure will take approximately 2 to 3 seconds to
complete with the Link established LED in an ON state once the process has
been completed.

The Link established LED is labelled TERM B for port B and TERM C for port
C (as indicated in Figure 10).

Link monitored for performance and QoS

Link established configuration
B4 4PC
] jensjensy

FrEACTTlL .,

EEEISE
L1y TRy s 111l FECEDTy e
mmE m = m
24vC 2 24V DC +2

Figure 10: A typical configuration
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5)

Commissioning Mode (ACTIVE Mode only)

Enable or disable the commissioning mode on the device by setting or re-
setting DIP SWITCH 2 of set 6 as per selection in Table 10.

Commissioning ON (Slaves)

OFF

ON
1234)Set6

Note: It is best practice to implement these settings in each device prior to
installation. Each module has individual settings which can be confirmed
remotely using the IVIEW application tools.

5.1) DNX R-2F/FC Master ONLY

The Master DNX R-2F/FC must have the commissioning switch in the ON
position during the first TWO healthy recovery cycles. After TWO
healthy recovery cycles have been completed, the switch must be
returned to the OFF position.

With the DNX R-2F/FC in MASTER mode (as per DIP SWITCH 1 of set 6),
the commissioning mode switch is used to force the DNX R-2F/FC module to
manage the commissioning mode by auto-allocating addresses, broadcasting
operational details and presenting a global status map.

In the event of a Master DNX R-2F/FC failure, a slave module will resume the
role as master.

Enable or disable the commissioning mode on the Master module by setting
or re-setting DIP SWITCH 2 of set 6 as per selection in Table 10.

Commissioning ON (Master) Commissioning OFF (Master)
OFF| OFF
ON ON

1234)Set6 1234)Set6

After at least two healthy (No Fault LED ON) closed ring recovery cycles, the
commissioning switch must be turned OFF.

Failure to do this will force the re-allocation of addresses resulting in incorrect
event record information. The network will however continue to operate
correctly with the commissioning switch left in the ON position.
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5.2) DNX R-2F/FC Slaves ONLY

The slave modules MUST always have the commissioning switch in the
ON position during all modes of operation.

With the DNX R-2F/FC in SLAVE mode (as per DIP SWITCH 1 of set 6), the
commissioning mode switch is used to force the DNX R-2F/FC module to use
the local communication settings on the device as per DIP switch settings
instead of the global settings the master DNX R-2F/FC broadcasts during the
commissioning cycle.

6) Operational Mode

Once the DNX R-2F/FC network has been commissioned and is fault free
with the network out of commissioning mode, the network should be reset at
least three times to ensure that the installation is stable.

Note: Clock Synchronization

The Master DNX R-2F/FC will resynchronize all of the DNX R-2F/FC slave module
clocks with its own clock after each recovery cycle.

This is done to ensure timing is accurate for system diagnostics across the
network.

7) Replacement of failed module in circuit

In the event of an DNX R-2F/FC module failure, the module can be easily replaced
with a spare module that has been configured as per steps 1 to 6. The module will
be included into the network on power-up to normal communication of the network,
without the need to re-commission the network DNX R-2F/FC nodes (section 5).
The network will however need to be re-commissioned at the next convenient
moment, as the synchronized information provided through the commissioning
process will be required to diagnose the next potential exception.
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8) Retrieval of information from the Node

The modules can be set to operate in Class A (closed ring) or Class B (radial link)
by setting or resetting Switch 3 of Set 6 as indicated in the table below

Note. This external switch selection of Class A or B is ONLY available from Micro
Firmware version 9.8X onwards.

Class B mode (Radial configuration) Class A mode (Ring configuration)
OFF OFF

ON ON
1234)Set6 1234)Set6
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Field applications

Class A — Redundant ring configuration

The DNX R-2F/FC module was designed to support full optic fibre class A redundancy
as required for EN54-13 and BS5839-1. This topology is illustrated in Figure 11.

Class A - Hybrid network

RS-485

OPTICFIBRE g C___ OPTICFIBRE

Graphics
CiE Annunciator

Legends
| ﬂ B Optic Fibre
R2rC; ReF 2.5kV CIE  Graphics Copper
DNX R-2R DNX R-2FC DNX R-2F Isolation Annunciator

Figure 11: Class A — Hybrid Network

Class B — Non-redundant radial configuration

The DNX R-2F/FC module also supports the class B non-redundancy optic fibre
configuration for the event of a fault in the ring. This topology is illustrated in Figure 12.

Class B - Hybrid network

RS-485

Rs-485 8 OPTICFBRE g ¢ OPTICFIBRE 8 C E-480) B
c \

38 DNXR2R

DNXR2R
Node 5

Node 1 Node 4

CIE CIE CIE
CIE Eviphms' )
Legends

ﬂ B Optic Fibre

= g RaF 2.5kV CIE  Graphics Copper
DNXR-2R DNXR-2FC  DNX R-2F Isolation Annunciator
Figure 12: Class B — Hybrid Network
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BiDi SFP Transceivers (Bi-directional transceivers)

The DNX R-2F/FC can also be used to convert a dual fibre radial link to a redundant
dual path as per Figure 13 by using the BiDi SFP transceivers. The BiDi transceivers
use two frequencies for Tx and Rx on each fibre to carry the Tx and Rx signals on a

single fibre. This application is useful for the following:

- converting a radial system to a redundant ring on the existing fibre
- introducing a temporary solution when a single fibre fails on a link.

Standard SFP

BiDi SFE
> Fibre Transceivers 1 Fib_re Transceivers
Pairs W= Pair e v

Legends

== 2.5kV CIE Graphics
DNX R2-F Isolation Annunciator

Figure 13: DNX R-2F/FC with BiDi SFP transceivers
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RS-485 cable screen connection with the DNX R-2F/FC used in hybrid medium

mode

When the DNX R-2F/FC is used in hybrid medium mode, the screen on the metallic
conductor (cable) needs to be earthed on one of the two sides to provide a path to
ground any coupled signal interference. With both sides grounded, an unwanted path
for circulating currents is introduced. This single point grounding is displayed in

Figure 14.
RS-485 with twisted pair with screen to reduce noise coupling
Optic Fibre link — )
B . lsolated RS-485 link i SPOFTS B g c
Screen :.-_.“ Lo B wappe
connection
[1 side ONLY] uu"ﬂwg
52 FE T 5 @
RS !
3L NEDSTr - E m
=
24V DC t 24V :SC‘; sf
T _RS485 — oyt [[IN
OUT|[ ]lIN 2 5 kv Galvanic
Isolation
CIE 1 CIE 2
Legends
= | N
BNA2-ALS I35 .
EsEE~lEsg
EREKIEE
2.5kV
DNX R-2FC Isolation  CIE

Figure 14: Screen connections on an RS-485 cable link
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Mixed Optic Fibre cable types (e.g. Single Mode and Multi-mode)

The DNX R-2F/FC supports a network that has mixed cable types by selecting the
correct SFP transceiver for the cable to which it is connected.

Transceiver types supported:

- Multi-mode (MM)
- Single Mode (SM)
- Bi-directional (BiDi)

Class A - Redundant network

OPTIC FIBRE - [BiDi]
B Cc OPTICFIBRE-[SM] g C OPTIC FIBRE - [MM] B C OPTICFIBRE-[SM] B C OPTIC FIBRE - [MM] B Cc
- > = i &= )

DNX R-2F
Node 5

DNX R-2F
Node 2

DNX R-2F
Node 1

cF o cig Rrancator
Legends ————— Multi-mode
ﬂ B Single mode
s — BiDI
T 2.5kV Graphics o
DNX R-2F Isolation CIE Annunciator Optic Fibres

Figure 15: Connections of Mixed Optic Fibre Types

The transceivers are supplied with a range of drive capability. (e.g. 550m, 2km, 10 km,
20 km, 40km, 80km etc.)
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Multi-Protocol configuration

This feature is ONLY available once the feature is unlocked with a license procured

from a distributor. With the feature available, refer to SWITCH 1 of set 4 to enable or
disable the multi-protocol function. (Internal switch as per an Advanced User Guide)
The DNX R-2F/FC-L network supports a multi-protocol bus on optic fibre.

The protocol transmitted and received by a CIE is selected using DIP SWITCH 2 of set
4 as per an Advanced User Guide.

The DNX R-2F/FC-L supports two external protocols at various baud rates. The
performance of the network is however dependent on the length of the various links
and associated parameters. Where possible, additional DNX R-2F/FC nodes can be
used as repeaters to extend the link distances. Figure 16 illustrates a typical
arrangement supporting two protocols.

All INS redundancy node modules are protocol compatible for use in the same
network.

\

Independent links that are
all separately managed
and monitored. The
nodes monitor the
performance of each
cable independently.

DNX R-2F FAP1 FAP2

Figure 16: Typical arrangement supporting two protocols
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Power supply monitoring

The DNX R-2F/FC module can monitor the dual power supplies for either “out of limits
operation or total failure. The events are automatically recorded for recovery on
request using additional INS tools. A typical example of a configuration for monitoring
the auxiliary and backup battery power supplies is illustrated in Figure 17a.

This feature supports the tracking of CIE watchdog events if the auxiliary PSU being
monitored is disconnected during the watchdog event.

PSU 2 FAULT
PSU 1 FAULT

PSU 2 (18 - 36V DC)

PSU 1 (18 - 36V DC)

CIE Auxiliary PSU (24 VDC)

CIE Standby Battery (24 VDC)

Battery charge circuit

Figure 17a: Example of a configuration for monitoring the auxiliary and backup
battery power supplies
If a single power supply source is used (this practice is NOT recommended by
Kentec), the PSU connections need to be wired as indicated in Figure 17b to avoid the
fault LED flashing to indicate a PSU fault.

F
\ BRIDGE LINK

Figure 17b: PSU wiring for single power supply source

32 Man-1492
DNX-R-2F/FC-K



About the interfaces

Power terminal

The power terminal has two independent inputs, +Voltage A and +Voltage B. These
have been included to support redundancy should either of the two fail. The DNX R-
2F/FC power supply is galvanically isolated from all other internal electronics.

RS-485 interface

Two connectors with three-position detachable screw terminals support the
connections for the 4 port 2 wire RS-485 system.

Optic Fibre interface
A pair of LC type connectors support the optic fibre interfaces.

Earth terminal
The earth terminal provides a surge path for transients on the Port A circuit.

Relay terminal

The relay may be used to trigger an external alarm under fault conditions. When
configured as outputs, the relay contacts are held open under power and during normal
operation. The relay output circuit can be used as a normally closed relay contact to
support a failsafe mode of operation.

During a power failure the relay contacts open to indicate a fault.

Note: A power failure condition with a simultaneous failure of PSU1 and PSU2, will only
be identified by the relay state and not reflected on the LED indication.
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Mounting

This unit should be mounted on 35 mm DIN-rail, which is horizontally mounted inside
an apparatus cabinet, or similar.
The mounting is of the “snap on” type.

Referring documents

Information relating to specific application of this device can be found in the following
application notes.

Type

Title

Document Number

Application Note

Network Redundancy with DNA R-1 & DNA R-2

502-DNARIE01-A-01

Application Note

Multi-fault tolerant networks using DNA R-1 & DNA R-2

502-DNARBIEO-A-01

Application Note

Network Bridge Redundancy with DNA R-1 & DNA R-2

502-DNARBIE1-A-01

Application Note

Communication Bridges with DNA R-1 & DNA R-2

502-DNARBIE2-A-01
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Wiring connections
Figure 18a and 18b illustrates the wiring connections for the DNX R-2F/FC modules.

Note: The port connections must have Port B connected to Port C as
reflected in the diagram.

PASSIVE MODE SETTINGS &
DUAL PORT CIE CONNECTIONS

OPTIC FIBRE

IN DNXR-2F

- s -
SYNCR30 SYNCR3O SYNCR%

s
TakTs |0

fr DIPSW#4 ->OFF [PASSIVE MODE (Default)]
o ! >ON  [ACTIVE MODE]
(REX}

ROTARY SWITCH:

POSITION 0 - TAKTIS PORT B - OPTIC FIBRE
PORT C - OPTIC FIBRE

POSITION 1 - TAKTIS PORT B - RS-485
[BIC SWAPPED] PORT C - OPTIC FIBRE
POSITION 3 - TAKTIS PORT B - OPTIC FIBRE
PORT C - OPTIC FIBRE

POSITION 4 - TAKTIS PORT B - RS-485
[B/C SWAPPED] PORT C - OPTIC FIBRE
POSITION 5 - TAKTIS PORT B - OPTIC FIBRE

PORT C - RS-485

POSITION 6 to 15 NOT USED

&

&

POSITION 2 - TAKTIS PORT B - OPTIC FIBRE
PORT C - RS-485

&

&

Figure 18a: Passive Mode Settings and Dual Port CIE Connections
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PASSIVE MODE SETTINGS &
DUAL PORT CIE CONNECTIONS

OPTIC FIBRE

OPTIC FIBRE

DNX R-2FC QUT

[Port Swapped]

TAKTIS

SYNCRO

SYNCRO

DIP SW 4 -> OFF [PASSIVE MODE (Default)]
->ON [ACTIVE MODE]

ROTARY SWITCH:

POSITION 0 - TAKTIS PORT B - OPTIC FIBRE
PORT C - OPTIC FIBRE

POSITION 1 - TAKTIS PORT B - RS-485
[B/C SWAPPED] PORT C - OPTIC FIBRE

POSITION 2 - TAKTIS PORT B - OPTIC FIBRE
PORTC - RS-485

POSITION 3 - TAKTIS PORT B - OPTIC FIBRE
PORT C - OPTIC FIBRE

POSITION 4 - TAKTIS PORT B - RS-485
[B/C SWAPPED] PORT C - OPTIC FIBRE
POSITION 5 - TAKTIS PORT B - OPTIC FIBRE

PORT C - RS-485

POSITION 6o 15 NOT USED

Figure 18b: Passive Mode Settings and Dual Port CIE with Hybrid Connections
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SFP Transceivers

The SFP transceivers used with the DNX R-2F/FC product are presented in Figure 19.

Figure 19c: INSO12 — Single mode Bi-directional transceiver
(To pair with the INS013)

Figure 19d: INS013 — Single mode Bi-directional transceiver
(To pair with the INS012)
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PSU1 LED :

FLASHING -> DNA CPU Heartbeat Good
OFF -> DNA CPU Fail

5 sec OFF & 1/2 sec ON -> PSU1 Fail
PSU2 LED :

FLASHING -> DNA Router Heartbeat Good
OFF -> DNA Router Fail

5 sec OFF & 1/2 sec ON -> PSU1 Fail

/02 LED :

= SOLID [AMB] -> Port A Disconnected - Sig Overdrive
SOLID [GREEN] ->

OFF -> Port A Connected - Sig levels Good

/O 4 LED:

[ SOLID [AMB] -> Port A Disconnected - Data Corruption

SOLID [GREEN] -> Master Node Indication

OFF -> Port A Connected - Data Good

Fault LED :

FLASHING [AMB] -> DNA PSU1 or PSU2 Fault
SOLID [AMB] -> Network Fault Indication

PORT B TERM B LED OFF + STATUS B LED ON
-> Fault on Port B side link to next DNA node

Fault LED :

FLASHING [AMB] -> DNA PSU1 or PSU2 Fault
SOLID [AMB] -> Network Fault Indication

PORT C TERM C LED OFF + STATUS C LED ON
-> Fault on Port C side link to next DNA node

1/0 1 LED : (&//O 2 LED non AMB)

SOLID [AMB] -> Port B Transceiver/Cable fault

- FLASHING [AMB] -> Port B Transceiver Warning/Alarm

SOLID [GREEN] -> Active Mode Operational

' _—~1/0O3LED : (&I/0 4 LED non AMB)

SOLID [AMB] -> Port C Transceiver/Cable fault

FLASHING [AMB] -> Port C Transceiver Warning/Alarm

SOLID [GREEN] -> Node Licensed Indication

1/0 4 LED : (&1/O 3 LED non AMB)

SOLID [AMB] -> Port A Disconnected - Data Corruption

SOLID [GREEN] -> Master Node Indication

1/0 2 LED : (&1/0 1 LED non AMB)

SOLID [AMB] -> Port A Disconnected - Sig Overdrive

SOLID [GREEN] -> Ports B and C Swapped

1/01LED &1/02LED

BOTH SOLID [AMB] or

I/O 1 FLASHING & I/O 2 SOLID -> Un-calibrated Transceiver in B
/O 3LED &1/0 4 LED

BOTH SOLID [AMB] or

1/0 3 FLASHING & I/O 4 SOLID -> Un-calibrated Transceiver in B

Ver 1.02
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Figure 20: INS LED Indication
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ROUTER LEDs :
____Node in Recovery Mode and waiting to rebuild

the network

ROUTER LEDs :
Node in Recovery Mode having communicated
——with master node and waiting for RUN instruction.

TX Data LED :
FLASHING [PURPLE] -> Data is being
transmitted QUT from Ports A, B & C

respectively.

RX Data LED :
FLASHING [PURPLE] -> Data is being

received IN from Ports A, B& C
respectively.

| HEALTHY CLASS A STATE |

Port B & C TERM LEDs -> GREEN

Status B & C LEDs
-> Solid GREEN or OFF

PSU1 & 2 LEDs

-> FLASHING

\/
SIGNAL Q&S LEDs (Closed Bus)
-> Top GREEN and Bottom AMBER

Ver 1.02
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Figure 20a: INS LED Indication
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AUTHOR : Sean McCartan

BOCUMENT NUMBER DNA R-2, DNA-R2F & DNA R-2FC: DECLARATION OF CONFORMITY | '’ <11
8 September 2

801-DNAR2xxDOC-1-02

Declaration of Conformity

Manufacturer: Instance Global - Managing Data Exchange S.L.
Carrer Antoni Bell 2 2°-A2, 08174, Sant Cugat del Valles, Barcelona, Spain

Herewith declares that product(s):

Type of product Model Part number
RS-485 Dual Channel Redundancy Node DNA R-2 DNA R-2-01
RS-485 to Fibre Optic Redundancy Node (2km Multi-Mode) DNA R-2F DNA R-2F-01M
RS-485 to Fibre Optic Redundancy Node (15km Single-Mode) DNA R-2FS DNA R-2F-01S
RS-485 to Fibre Optic Redundancy Node (40km Single-Mode) DNA R-2FL DNA R-2F-01L
RS-485 to Fibre Optic + RS-485 Redundancy Node (2km Multi-Mode) DNA R-2FC DNA R-2FC-01M
RS-485 to Fibre Optic + RS-485 Redundancy Node (15km Single-Mode) DNA R-2FCS DNA R-2FC-01S
RS-485 to Fibre Optic + RS-485 Redundancy Node (40km Single-Mode) DNA R-2FCSL DNA R-2FC-01L

Is in conformity of the following EC directive(s):

Directive Short name
2004/108/EC Electromagnetic Compatibility (EMC)
2011/65/EU Restriction of use of certain hazardous substances (RoHS)

Reference of standards applied for this EC declaration of conformity:

lard Title Issue
EN 61000-6-2 Electromagnetic compatibility — Immunity for 2005
industrial environments
EN 61000-6-4 Electromagnetic compatibility — Emission for 2007
industrial environments +A1: 2011

The last two digits of the year in which the CE marking was affixed: 17

Signature

Sean McCartan

Technical Director

Instance Global - Managing Data Xchange S.L.
08 September 2017

@

Instance

Managing Data Xchange
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