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INntroduction

The FdxCompact-line of products from Fidelix, are aimed to suit the modern 215t century requirements for I/O modules
in terms of speed, size, and protective encasing. Their look has been altered drastically compared to the classic line
of Fidelix products, and our FdxCompact modules all have the exact same size. This makes planning the construction
of your electrical cabinet easier and faster.

Installation on DIN-rail

The T-bus connectors that are attached to the DIN-rail provide power (24VDC) and bus communication (serial Modbus
RTU over RS485). The modules simply “click” onto the T-bus connector in the direction of the arrow above and so
power the modules.

Power supply

There is a signal led, blinking once per second, which indicates that the modules microcontroller's program is running.
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Communication bus

Each module has signal LEDs for received (RxD) and transmitted (TxD) data. The RxD lights up for any received data
package on the bus. The TxD LED lights up when the module sends an answer to the Modbus master.

The bus should be configured to have 8 databits and no parity. The FdxCompact modules automatically detect the
speed and the number of stop bits on the data bus.

Fidelix modules support addresses from 1 to 63. These are set on the side of the module, using binary DIP-switches.

The following Modbus RTU function codes are supported:

16x03 / 10x03 read multiple holding registers
16x06 / 10x06 write single holding register
16x10 / 10x16 write multiple holding registers
16x16 / 10x22 mask write register

16x2B / 10x43 read device identification

More details about each individual modules Modbus register later in this document.

Measuring and controlling field devices

Please consult the datasheets of the FdxCompact I/O-modules on our website for details on how to connect field
devices to our modules, or revert to the connection diagrams and examples later in this document.

FdxCompact Al-8-C

The FdxCompact Al-8-C module is used to measure resistance, voltage or current signals from external field sensors.
Each channel's input connector is marked with its number (1..8). Each terminal block also has a DC, AUX and GND
connector. The DC- and GND-connectors provide easy access to the 24 VDC and 0 VDC with which the module is
powered from the click-on DIN-rail connectors. The AUX connectors are all connected to each other in a galvanically
isolated loop, and can be used to provide, for instance, an external AC supply voltage to your sensors.

The AI-8-C module uses a delta sigma analogue to digital converter to convert the analogue measurements to 20-bit
values. More details about how and where to read these digital values can be found in the Modbus registers section.
The type of measurement (resistance, voltage, or current) is selected in Modbus registers 12 and 13. An indicator LED
will light up per channel if “I" (current) or "V" (tension) is selected. If the channel's LEDs are both off, the module
measures the resistance.

Make sure to always select the right type of measurements, as one wrongly configured channel can cause all
measurements to return false values. This because of the resistances that are used (or not) based on the type of
measurement.

Resistance measurement

A reference voltage of 3.33V is put through the internal 4.7kQ resistor and the voltage drop over that resistor + the
resistive sensor connected to the cannel is measured. This means the resistance of the connected sensor, when using
only 16-bit accuracy (using only values from registers 0..7) can be calculated as follows:

__ 4700 Q* RegValue 4 700 Qx 20bitValue

R = 65 535—RegValue When 20-bit accuracy is required, use following equation: R = 1048 575—20bitValue

Where RegValue is the value read from registers 0..7, and 20bitValue is the value read from registers 0..7 combined
with the right bits from registers 8 or 9.

Since firmware version 3.11 (released in August 2020), the Al-8-C module also provides the resistance measured
directly as an Ohm value without decimals.

Resistive temperature sensors can be selected (NTC10k, PT1000, NTC20k, Ni1000-LG, or Ni1000-DIN), which will
provide measurements with a 2 decimal accuracy in °C.
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Voltage measurement

The voltage measurement range is from 0..10V. The input impedance is about 8.8 kQ. The voltage measured can be
converted from the single register value (using only values from registers 0..7) from 0..65535 to 0..10V.

This means the voltage can be calculated using following equation with the 16-bit register value:

__ RegValue 20bitValue

V= 65535 - When 20-bit accuracy is needed, use following equation: V. = 1048575

Where RegValue is the value read from registers 0..7, and 20bitValue is the value read from registers 0..7 combined
with the right bits from registers 8 or 9.

Since firmware version 3.11 (released in August 2020), the Al-8-C module also provides the tension measured directly
as a Voltage value with 2 decimals.

Current measurement
The current measurement range is from OmA to 25mA. The incoming current will flow through a 100Q resistor and

the voltage over that resistor is measured. This means the incoming current can be calculated using following equation
with

RegValue 20bitValue

the 16-bit register value: [ = 2 621400° When 20-bit accuracy is needed, use following equation: I = 21943 000

Where RegValue is the value read from registers 0..7, and 20bitValue is the value read from registers 0..7 combined
with the right bits from registers 8 or 9.

Since firmware version 3.11 (released in August 2020), the AlI-8-C module also provides the current measured directly
as an Ampere value with 2 decimals.

FdxCompact AO-8-C

The FdxCompact AO-8-C module is used to send out voltage levels from 0..10V. The module has 8 independently
controlled analogue output channels, which are galvanically isolated from other circuits on the module (the control
circuit and power supply), but there is a galvanic connection between each output channel. Each channel's output
connector is marked with its number (1..8). Each terminal block also has a DC, AUX and GND connector. The DC- and
GND-connectors provide easy access to the 24 VDC and 0 VDC with which the module is powered from the click-
on DIN-rail connectors. The AUX connectors are all connected to each other in a galvanically isolated loop, and can
be used to provide, for instance, an external AC supply voltage to your sensors.

When the module has not received any Modbus packages for 2 minutes, each channel's output voltage can change
to a predefined value, or keep its old voltage.

FdxCompact DI-16-C

The FdxCompact DI-16-C module has 16 optically isolated input loops. Only potential free contacts should be
connected to the inputs. Each channel has an individual pulse counter register and a corresponding configurable
minimum pulse width value between 5 and 1275 msec.

Each channel's Sx connector (S1..516) provide +/- 20-24VDC that is detected by its corresponding numbered input
(1.16).

The module has 1 green and 1 red LED per channel. The LEDs can either be controlled locally by the module itself
(indication mode), or by the Modbus master (alarm mode). When on local control, the green LED will light up
instantaneously when the loop between the Sx and the numbered connector is closed. When controlled by the
Modbus master, the green or the red LED can be lit as a reaction to the channel’s activation freely.

Each LED can also be individually set to blink or stay on steadily when active, regardless of it being controlled by the
Modbus master or locally.
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FdxCompact DO-8-C

The FdxCompact DO-8-C module has 8 relay outputs. Each relay has its own indication LED to show its status, the
LED being lit meaning the xCOM and xNO (normally open) connectors are closed. This we call the active state of the
relay. Each channel has 2 common connectors (market with "xCOM”), 1 normally open (xNO), and 1 normally closed
(XNC) connector. This means you can connect two circuits to the same relay when needed.

Each channelis galvanically isolated. The maximum load per relay is 1 A at 30V.

If the module hasn't received any Modbus communication for 30 seconds (30 is the default value; this can however
be changed), the relays can be configured to go to a certain status (active / non-active), or to remain at their old value
(the last value received from the Modbus master).

The FdxCompact DO-8-C module also has a watchdog function. The module’s watchdog can reboot for instance the
controller it is connected to, in case of a rupture in communication. This can be done by connecting the controller's
power supply through the 8 relay.

FdxCompact DOOC-16-C

The FdxCompact DOOC-16-C module has 16 open collector outputs. Each output has its own indication LED to show
its status. Connect your indicating lamp or LED, or help relay between a connector marked "DC" and a number
connector to connect the 24VDC from the module’s power supply.

The maximum load per output is 100 mA at 24VDC. The minimum load per output is 2.5 mA.

Any smaller load will be detected as a short circuit. The detection of a short-circuit will cause the module to interrupt
the short-circuited connection (de-activate the output) for a few seconds. The channel's LED indicator will be red
during this time. After that, the module will activate the channel's output again. If a short-circuit is still detected, the
same cycle of actions is repeated.

Not having any load on the channel, will cause the green LED to blink.

If the module hasn't received any Modbus communication for 30 seconds (30 is the default value; this can however
be changed), the relays can be configured to go to a certain status (active / non-active), or to remain at their old value
(the last value received from the Modbus master).

The FdxCompact DOOC-16-C module also has a watchdog function. The module’s watchdog can reboot for instance
the controller it is connected to, in case of a rupture in communication. This can be done by connecting the
controller's power supply through the 8 relay.

FdxCompact TRIAC-8-C

The FdxCompact TRIAC-8-C module is used to send out TRIAC time-based control signals. The module has 8
independently controlled output channels.

To use the TRIAC outputs, provide 24 VAC from an external power source to the AC / GO connectors of one of the
channels. This same power source voltage will we shared by all channels.

The 24VAC provided to an AC connector will also be set directly to all of the Vx outputs.

When the module has not received any Modbus packages for 2 minutes, each channel's output voltage can change
to a predefined value, or keep its old voltage.
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Modbus registers

All FdxCompact I/O modules solely work with Modbus holding registers (40 000 +).
FdxCompact I/O modules use a O-based register numbering, meaning the first available register
is register O (not register 1).

Read and write normal register values with Modbus function codes 3, 6 and 16 (16x0010).
Described registers are numbered from O, meaning holding register O (or 40 000) onwards.

FdxCompact Al-8-C

Read only registers 0..7 contain the 16 most significant bits (MSB) of the measurement values of channels 1..8. For
most applications, this value is accurate enough to use.

BIT 16 15 14 13 12 11 | 10 9 8 7 6 5 4 3 2 1
REG | CH1 | CH1 | CH1 | CH1 CH | CH1 | CH1 | CHL
0 MSB | BIT19 | BIT18 | BIT1/ BIT8 | BIT7 | BIT6 | BITS
REG | CH2 CH2
1 MSB BIT5
REG | CH8 | CH8 | CH8 | CH8 CH8 | CH8 | CH8 | CH8
7 MSB | BIT19 | BIT18 | BIT1Y BIT8 | BIT7 | BIT6 | BIT5

Read only registers 8 and 9 contain the 4 least significant bits (LSB) of the measurement values of channels 1..8. These
4 bits can be combined with the corresponding 16-bit value (from registers 0..7), to get 20-bit measurement data
accuracy.

BIT | 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1

REG | CH4 | CH4 | CH4 | CH4 | CH3 | CH3 | CH3 | CH3 | CH2 | CH2 | CH2 | CH2 | CH1 | CH1 | CH1 | CHI
8 BIT4 | BIT3 | BIT2 | LSB | BIT4 | BIT3 | BIT2 | LSB | BIT4 | BIT3 | BIT2 | LSB | BIT4 | BIT3 | BIT2 | LSB

REG | CH8 | CH8 | CH8 | CH8 | CH7 | CH7 | CH7 | CH7 | CH6 | CH6 | CH6 | CH6 | CH5 | CH5 | CH5 | CH5
9 BIT4 | BIT3 | BIT2 | LSB | BIT4 | BIT3 | BIT2 | LSB | BIT4 | BIT3 | BIT2 | LSB | BIT4 | BIT3 | BIT2 | LSB

Read/Write register 10 controls the enabling or disabling of analogue input channels. If a bit is set to 1, the
corresponding input channel is enabled, a bit at zero disables the corresponding channel. The first channel is always
enabled (even if its value is zero). The possibility to disable channels is present to enable faster reading times of a small
number of analogue inputs, for applications where this is necessary; one measurement (per channel) takes about
170ms. This means that when all 8 channels are enabled, each measurement is repeated every 1.36 seconds. Using
fewer channels will thus result in a shorter polling time. Disable as many channels as needed until the required speed
in response time is achieved. Only the 8 least significant bits of this register are used.

Important to know, is that after a power interruption, register 10 gets reset to its default value (16#0000). This allows
for the module to be "hot swapped” in any communication bus loop. The configuration is thus fully relying on the
Modbus client (previously master). Note that this means that the Modbus client (previously master) is supposed to
continuously verify the register value to make sure the right channels on the module are enabled at all times.

BIT 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1
REG not not not not not not not not | CH8 | CH7 | CH6 | CH5 | CH4 | CH3 | CH2 not
10 | used | used | used | used | used | used | used | used | ENA | ENA | ENA | ENA | ENA | ENA | ENA | used
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Read/Write registers 12 and 13 define the type of measurement signal that is connected to each channel. Bits at 1 in
register 12 set the corresponding channel's measurement type to voltage measurement, bits at 1 in register 13 set the
corresponding channel's measurement type to current measurement. If neither bit is set to 1, resistance is measured.

BIT 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
REG not not not not not not not not | CH8 | CH7 | CH6 | CH5 | CH4 | CH3 | CH2 | CH1
12 used | used | used | used | used | used | used | used \ \ \ \ \% \ V \

REG not not not not not not not not | CH8 | CH7 | CH6 | CH5 | CH4 | CH3 | CH2 | CH1
13 used | used | used | used | used | used | used | used I I [ I I I I I

Be careful to only set 1 bit per channel (so never set both register 12 and 13 to 1!), as setting the bit triggers
physical connections on the module to be made. Also, setting 1 channel to the wrong input type can cause wrong
values on all channels!

The type of measurement selected for each channel, is indicated with the corresponding LEDs; no LED means resistive
measurement, the “I'-LED indicates the channel is measuring current, and the "V'-LED indicates the channel is
measuring voltage.

Important to know, is that after a power interruption, registers 12 and 13 get reset to their default value (16#0000).
This allows for the module to be "hot swapped” in any communication bus loop. The configuration is thus fully relying
on the Modbus client (previously master). Note that this means that the Modbus client (previously master) is
supposed to continuously verify the register values to make sure the right type of measurements are being
measured by the module.

From firmware version 3.11 onwards (released August 2020):

When resistance is selected, Read/Write registers 14..21 contain the sensor type per channel. The supported sensor
types for firmware version 3.11 are: O = pure resistance measurement, 1 = NTC10k sensor, 2= PT1000 sensor, 3=
NTC20k sensor, 4=Nil000-LG sensor, and 5= Nil000-DIN sensor.

REG Channel 1 resistive measurement type parameter

14 (0=0hms, 1="C NTC10k, 2=°C PT1000, 3=°"C NTC20k, 4=°C Ni1000-LG, 5=°C Ni1000-DIN)
REG Channel 2 resistive measurement type parameter

15 (0=0Ohms, 1="C NTC10k, 2=°C PT1000, 3="C NTC20k, 4=°C Ni1000-LG, 5=°C Ni1000-DIN)
REG Channel 8 resistive measurement type parameter

21 (0=0hms, 1="C NTC10k, 2=°C PT1000, 3="C NTC20k, 4=°C Ni1000-LG, 5=°C Ni1000-DIN)

Read only registers 22..29 contain the measured value per channel. When the raw resistance value in Ohms is selected
in registers 14..21, there are no decimals, and the register simply contains the value of the resistance. For temperature
sensors, or when voltage or current is being measured, the measurement is multiplied by 100 (=two decimals are
being used).

REG
22 Channel 1 measurement value
REG
23 Channel 2 measurement value
REG
29 Channel 8 measurement value

From firmware version 3.11 onwards, read only register 127 contains the firmware version of the module (x100).

From firmware version 3.12 onwards: Current measurement of more than 25 mA is now shown as 25mA. Older
versions overflowed to zero.
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FdxCompact AO-8-C

Read/write registers 0..7 control the output voltage of channels 1..8. Only the 10 least significant bits are used, meaning
that the maximum value you can set a register to is 1023. When the channel's value is set to 1023, the channel will
send out 10V. The 0..10V output value is a linear function of the 0..1023 register value.

BIT 16 15 14 13 12 11 10 9 8|7 |6|5 4 3 2 1
REG not not not not CH1 CH1 CH1 | CH1 | CH1 | CH1
0 used | used used | used | BIT10 | BIT9 BIT4 | BIT3 | BIT2 | LSB
REG not not not not CH2 CH2 CH2 | CH2 | CH2 | CH2
1 used | used used | used | B|T10 | BIT9 BIT4 | BIT3 | BIT2 | LSB
REG not not not not CHS8 CHS8 CH8 | CH8 | CH8 | CHS8
7 used | used used | used | B|T10 | BIT9 BIT4 | BIT3 | BIT2 | LSB

Read/write registers 9..16 contain the pre-set values for channels 1.8 and 1 bit to indicate whether or not that value is
used when the module has not received any Modbus messages for more than 120 seconds.

If the bit is not set, the corresponding channel's output will continue to send out the same voltage level as the last
received value in the channel's corresponding register. When the bit is set to 1, the channel's output voltage will be set
to the value (0..1023) from bits 1..10.

BIT 16 15 |14 |13 | 12 11 10 9 87|65 4 3 2 1
REG CH1 not not not CH1 CH1 CH1 CH1 CH1 CH1
9 | default | used used | used | default | default default | default | default | default
used BIT10 BITO BIT4 BIT3 BIT2 LSB
REG CH?2 not not not CH2 CH2 CH?2 CH2 CH2 CH2
10 | default | used used | used | default | default default | default | default | default
used BIT10 BITS BIT4 BIT3 BIT2 LSB
REG CH8 not not not CHS8 CHS8 CHS8 CHS8 CHS8 CHS8
16 | default | used used | used | default | default default | default | default | default
used BIT10 BITO BIT4 BIT3 BIT2 LSB

From firmware version 3.11 onwards, read only register 127 contains the firmware version of the module (x100).
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FdxCompact DI-16-C

Read only register O contain the current status of inputs 1..16, where a 1 means the channel is not active (loop is open),
and a 0 means the channelis active (loop closed).

BIT 16 15 14 13 112 |11 |10 | 9 8 7 6 5 4 3 2 1
REG | CHI16 | CH15 | CH14 CH3 | CH2 | CH1
0 | status | status | status status | status | status

Read/write registers 1 and 2 determine for each channel whether the corresponding LED indicator is locally controlled
or by the remote Modbus master. Just like the measurement type registers for the FdxCompact Al-8-C module, make
sure only 1 of these registers has the corresponding bit set for each channel. If neither bit is set, the channel works
with local LED control. The bits in register 1 should be set to 1 for the channels that have their LEDs controlled by the
Modbus master, the bits in register 2 for those channels that the DI-16-C module will control itself (local).

BIT 16 15 14 1312|111 (10|19 (8 | 7| 6|5 |4 3 2 1
REG | CHI16 CH15 CH14 CH3 CH3 CH1
1 master | master | master master | master | master
LEDctrl | LEDctrl | LEDctrl LEDctrl | LEDctrl | LEDctrl
REG | CHI16 CH15 CH14 CH3 CH2 CH1
2 local local local local local local
LEDctrl | LEDctrl | LEDctrl LEDctrl | LEDctrl | LEDctrl

Read/write registers 3 and 4 determine for each channel the colour of the LED when the channel is active (the loop
is closed). The bits in register 3 should be set to 1 for the channels that will have their LEDs light up red, and those of
register 4 for those channels that will have their LEDs light up green.

Note that when on local control, the LED will always be green when the loop for the according channel is closed.
When the received impulse is longer than 2 seconds and the “red LED" bit is set, the LED will be red for two seconds
when the loop is cut, before the LED goes off completely, indicating the opened loop for that channel.

Here also, make sure to only set the bit in 1 of the 2 registers at a time!

BIT 16 15 14 13112 (11|10 9 | 8| 7 | 6| 5| 4 3 2 1

REG | CHI16 CH15 CH14 CH3 CH2 CH1
4 red red red red red red

REG | CHI16 CH15 CH14 CH3 CH2 CH1
5 green green green green | green | green

Read/write register 5 contains the blinking status of each channel's LED. This is independent of the LED being
controlled locally or from the Modbus master. Whenever the corresponding LED is on, it will blink if the bit is set to 1.

BIT 16 15 14 13 |12 | 11 |10 | 9 8 7 6 5 4 3 2 1
REG | CH16 | CH15 | CH14 CH3 | CH2 | CH1
5 blink | blink | blink blink | blink | blink

Read/write registers 6..13 contain the required minimum pulse width for channels 1..16. All pulses shorter than set in
these registers are discarded. The pulse width is measured in both rising and falling edges of the pulse. Per register, 2
channels’ minimum pulse width is defined. The 1-byte value per channel is multiplied by 5 ms to get the actual
minimum pulse width, meaning that these can be defined between 5..1275 ms.

BIT | 16 15 [14[13[12 [11] 10 9 8 7 [6[5]4][3] 2 1
REG | CH2 | CH2 CH2 | CH2 | CHL | CHI CHL | CHL
6 | MPW | MPW MPW | MPW | MPW | MPW MPW | MPW
BIT8 | BIT8 BIT2 | BITL | BIT8 | BITZ BT2 | BITL
REG | CH4 | CH4 CH4 | CH4 | CH3 | CH3 CH3 | CH3
7 | MPW | MPW MPW | MPW | MPW | MPW MPW | MPW
BIT8 | BIT8 BIT2 | BITL | BIT8 | BITZ BIT2 | BIT1
REG | CH16 | CHI16 CH16 | CH16 | CHI5 | CHI5 CHI5 | CHI5
13 | MPW | MPW MPW | MPW | MPW | MPW MPW | MPW
BIT8 | BIT8 BIT2 | BITL | BIT8 | BITZ BIT2 | BITL
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Read/write registers 14..29 contain the number of pulses longer than the minimum pulse width detected for channels
1..16. Pulses shorter than the minimum pulse width defined in registers 6..13.
Since the registers are 16-bit values, each counter will reset to O after 65535 pulses.

BIT 16 15 14 1312 (11109 |8 |7 |6 |5 | 4 3 2 1
REG CH1 CH1 CH1 CH1 CH1 CH1
14 counter | counter | counter counter | counter | counter
MSB BIT15 BIT14 BIT3 BIT2 LSB
REG CH2 CH2 CH2 CH2 CH2 CH2
15 counter | counter | counter counter | counter | counter
MSB BIT15 BIT14 BIT3 BIT2 LSB
REG CH16 CH16 CH16 CH16 CH16 CH16
29 | counter | counter | counter counter | counter | counter
MSB BIT15 BIT14 BIT3 BIT2 LSB

From firmware version 3.11 onwards (released August 2020), registers 31..46 contain the tachopulse counter value.
The tachopulse should be of the open collector type. If the pulse is of the sinking type, the tachopulse can be
connected to the short-circuited input on the DI-16-C module. The reading range is 10..15000 rpm.

BIT 16 15 14 1311211 (109 (8|7 |6 |5 ]| 4 3 2 1
REG CH1 CH1 CH1 CH1 CH1 CH1
31 pulse pulse pulse pulse pulse pulse
speed speed speed speed speed speed
MSB BIT15 BIT14 BIT3 BIT2 LSB
REG CH2 CH2 CH2 CH2 CH2 CH2
32 pulse pulse pulse pulse pulse pulse
speed speed speed speed speed speed
MSB BIT15 BIT14 BIT3 BIT2 LSB
REG | CHI16 CH16 CH16 CH16 CH16 CH16
46 pulse pulse pulse pulse pulse pulse
speed speed speed speed speed speed
MSB BIT15 BIT14 BIT3 BIT2 LSB

From firmware version 3.11 onwards, read only register 127 contains the firmware version of the module (x100).
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FdxCompact DO-8-C

Read/write register O contains the values of outputs (relays) 1..8. 1 means the relay is active, O for an inactive relay.

BIT 16 15 14 13 12 11 10 9 8 7165|143 2 1
REG not not not CHS8 CH2 CH1
0 used used used status status | status

Read/write register 1 contains the pre-set values for channels 1.8 (in bits 1..8), and 1 bit per channel (bits 9..16) to
indicate whether or not that value is used after the module has not received any Modbus messages for more than 30
seconds (or for the number of seconds defined in register 3). If the pre-set value is not to be used (bit at zero), the old
value stays after a communication fallout.

BIT 16 15 14 13 12 1 10 9 8 71615143 2 1
REG CH8 CH2 CH1 CH8 CH2 CH1
1 default default | default | default default | default
used used used

Read/write register 3 contains the "communication failure timeout” value in seconds. This is the number of seconds
after which the values defined in register 1 will be applied to the relays. The value can be set to any value between 30
and 120.

Read/write register 4 contains the value (in seconds) after which the watchdog functionality will be deployed. The
watchdog works as follows: if the value of register 4 is zero, the watchdog is disabled (as it is by default). Setting a
value bigger than 120 will activate the watchdog functionality; if the module has not received any Modbus messages
for the number of seconds specified in register 4, (either for the module itself, or even messages for other devices on
the network,) the module will activate relay number 8 for 2 seconds. Note that even if the module itself is not polled,
but there is Modbus master activity on the network, the watchdog will NOT “bark”. The Modbus master’'s power supply
should be connected through the Normally Closed (NC) connector of this channel 8, causing the controller to reboot
when the relay is activated. The expectation is that causing the Modbus master to reboot, will also restart the Modbus
communication.

NOTE: Although this feature is implemented into the firmware of the DO-8-C module, no controller should ever be
powered directly through the relays of the module! The feature is merely there for legacy reasons.

Register 5 contains the number of times the Watchdog has “barked”, meaning the number of times it has cut off power
to the controller.

From firmware version 3.11 onwards, read only register 127 contains the firmware version of the module (x100).
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FdxCompact DOOC-16-C

Read/write register O contains the values of outputs (relays) 1..8. 1 means the relay is active, O for an inactive relay.

BIT 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
REG | CH16 CH2 CH1
0 status status status

Read/write register 1 contains the pre-set values for channels 1.8 (in bits 1..8), and 1 bit per channel (bits 9..16) to
indicate whether or not that value is used after the module has not received any Modbus messages for more than 30
seconds (or for the number of seconds defined in register 3). If the pre-set value is not to be used (bit at zero), the old
value stays after a communication fallout.

BIT 16 15 14 13 12 1 10 9 8 71615143 2 1
REG CH8 CH2 CH1 CH8 CH2 CH1
1 default default | default | default default | default
used used used

Read/write register 3 contains the “"communication failure timeout” value in seconds. This is the number of seconds
after which the values defined in register 1 will be applied to the relays. The value can be set to any value between 30
and 120.

Read/write register 4 contains the value (in seconds) after which the watchdog functionality will be deployed. The
watchdog works as follows: if the value of register 4 is zero, the watchdog is disabled (as it is by default). Setting a
value bigger than 120 will activate the watchdog functionality; if the module has not received any Modbus messages
for the number of seconds specified in register 4, (either for the module itself, or even messages for other devices on
the network,) the module will activate relay number 8 for 2 seconds. Note that even if the module itself is not polled,
but there is Modbus master activity on the network, the watchdog will NOT “bark”. The Modbus master's power supply
should be connected through a help relay connected to channel 8, causing the controller to reboot when the relay
is activated. The expectation is that causing the Modbus master to reboot, will also restart the Modbus communication.
NOTE: Although this feature is implemented into the firmware of the DOOC-16-C module, no controller should ever
be powered directly through an open collector relay! The feature is merely there for legacy reasons.

Register 5 contains the number of times the Watchdog has “barked”, meaning the number of times it has cut off power
to the controller.

Read/write register 6 contains the pre-set values for channels 9..16 (in bits 1..8), and 1 bit per channel (bits 9..16) to
indicate whether or not that value is used after the module has not received any Modbus messages for more than 30
seconds (or for the number of seconds defined in register 3). If the pre-set value is not to be used (bit at zero), the old
value stays after a communication fallout.

BIT 16 15 14 13 12 11 10 9 8 71615143 2 1
REG CH16 CH10 CH9 CH16 CH10 CH9
6 default default | default | default default | default
used used used

From firmware version 3.11 onwards, read only register 127 contains the firmware version of the module (x100).
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FdxCompact TRIAC-8-C

Read/write registers 0..7 control the output voltage of channels 1..8. Only the 10 least significant bits are used, meaning
that the maximum value you can set a register to is 1023. Each channel is activated for a percentage of the cycle time
of approximately 1 second. Each cycle, all channels are first activated (that is, as long as the channel's value is not
zero), and stay active for the time defined in the channel's register.

The time a channel's output stays active for, is a linear function of the 0..1023 register value.

A value of 256 will have the channel's output active for +/- 250 mses, a value of 512 for +/- half a second, etc.

BIT 16 15 14 13 12 11 10 9 8|7 |6|5 4 3 2 1
REG not not not not CH1 CH1 CH1 | CH1 | CH1 | CH1
0 used | used used | used | BIT10 | BIT9 BIT4 | BIT3 | BIT2 | LSB
REG not not not not CH2 CH2 CH2 | CH2 | CH2 | CH2
1 used | used used | used | B|T10 | BIT9 BIT4 | BIT3 | BIT2 | LSB
REG not not not not CHS8 CHS8 CH8 | CH8 | CH8 | CHS8
7 used | used used | used | B|T10 | BIT9 BIT4 | BIT3 | BIT2 | LSB

Read/write registers 9..16 contain the pre-set values for channels 1.8 and 1 bit to indicate whether or not that value is
used when the module has not received any Modbus messages for more than 120 seconds.

If the bit is not set, the corresponding channel's output will continue to be active for the percentage of time defined
in the last received value in the channel's corresponding register. When the bit is set to 1, the channel's output value
will be set to the value (0..1023) from bits 1..10.

BIT 16 15 |14 |13 | 12 11 10 9 87|65 4 3 2 1
REG CH1 not not not CH1 CH1 CH1 CH1 CH1 CH1
9 | default | used used | used | default | default default | default | default | default
used BIT10 BITO BIT4 BIT3 BIT2 LSB
REG CH?2 not not not CH2 CH2 CH?2 CH2 CH2 CH2
10 | default | used used | used | default | default default | default | default | default
used BIT10 BITO BIT4 BIT3 BIT2 LSB
REG CH8 not not not CHS8 CHS8 CHS8 CHS8 CHS8 CHS8
16 | default | used used | used | default | default default | default | default | default
used BIT10 BITO BIT4 BIT3 BIT2 LSB

From firmware version 3.11 onwards, read only register 127 contains the firmware version of the module (x100).

From firmware version 3.13 onwards, read/write register 18 contains a slowdown multiplier for the cycle time that is
used to send out the signals: in default settings, the 0..1023 value that is set to registers 0.7 is an expression of
milliseconds (approximatively). The value of register 18 is used to multiply that time. The maximum allowed value is
9000, meaning that the longest possible cycle time is +/- 150 minutes.

E.g. with register 18 set to 3600, a value of 100 in registers 0...7 means the outputs are active for about 6 minutes, and
then inactive again for roughly 54 minutes.

From firmware version 3.14 onwards, read/write register 19 contains inverter bits for each channel. Setting the bit will
make the output a "normally closed” output (O=Normally Open Output (default), 1=Normally Closed Output).

BIT 16 15 14 113|112 |11 | 10 9 8 7 6 5 4 3 2 1
REG | not not not not CH8 | CH7 | CH6 | CH5 | CH4 | CH3 | CH2 | CH1
19 used | used used | used INV INV INV INV INV INV INV INV
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Al-8-C module’s internal wiring and logic setup

Module's
CPU and
other

components
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Measurement
Type Selection
Channel x

A v

Physical Measurement
Circuit Channel x

24 VDC IN

Measurement
Value Channel x

OVDCIN

v —
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AO-8-C module's internal wiring and logic setup

Module’s
CPU and
other

components

ﬂ AUX | |Aux
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Channel x Amplifier and
Short Circuit Protection

N

Channel x Control
Value (0.0% to 100.0%)

24 VDC IN

*x =1..8

OVDCIN
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DI-16-C module’s internal wiring and logic setup

‘ 10 kQ for Channel x ‘

T

‘ 10 kQ for Channel x ‘

\}

Over Voltage and

Galvanic

Reverse Voltage Protection Channel

A

Module’'s

CPU and other
components
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24 VDC IN

|solation for

\

Indication (Off/On)
for Channel x 0 VDC IN

*x =1..16
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DO-8-C module’s internal wiring and logic setup
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Channel x relay

)

N

T

Channel x Control
Value (Off or On)

24 VDC IN

*x =1..8

OVDCIN
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DOOC-16-C module's internal wiring and logic setup

Imax =100 mA

Module's

CPU and Channel x

other Current
components Sense

Channel x Control
Value (Off or On)

24 VDC IN OVDCIN

*v —
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TRIAC=E=C module’s internal wiring and logic setup
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el Tl % )
Imax = 500 mA
= /A
TRIAC of Channel x
|=|\ 1
Channel x Control
Value (0.0% to 100.0%)
24 VDC IN ‘ovocm‘ y)

*x =1..8
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A|-8-C resistive sensor connection

r___________\

[

[

: IN 1
[} -

I ‘Resistance

gl HlI NN NN =

‘GND +IN2
\
i e
DC x
£O7 o
(O (® O IN1
O (® O IN2
(o Lo
AUX GND
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-R. Passive measurement inputs 2,.£ Fidelix
Al-8-C (resistance; 0.. 1MQ)
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AI 8 C - : )A( Fidelix
=0=L voltage or current emitting sensor connection
Field device powered directly from the module

=
*I—I

=
>
R
o
<
S~
=
=
N
o
3

prg

GND GND
\ l ————————— -—
« |24vDCIN UO VDC IN I
- - - /
This way of powering
field devices is possible,
but NOT recommended! Dﬁc . O Vi
A short-circuit or other Vs Vanp @@ © 0(2)..10V / 0(4)..20 mA
problem in 1 field device , *
might damage the whole Module's O@ O GND
module! power supply o oot

If you do power (24 DC)
field devices through
the module’s power
supply, make sure to

not draw more than 2A.

* GND connection is not used for 2-wire current sensors




7
Al-8-C voltage or current emitting sensor connection ?,£ Fidelix

Field device powered through the module, using the Auxiliary connectors

pEEEEE_—_—_—————— \ ST T e e e mm e e e 1
—_ [ I
AUX AUX+—. Vi I
: [
[
Make sure that the ground
levels of the module’s and X I 0(2)..10 V/ 0(4)..20 mA I
the field device's power |
l ted ! %
(toSaL\J/gig r}rlweaarsi rgzre]r?ted(évieations) GND GND I
\ | I e e e e e = = !
«_|[24vDpcin|[ovDcIN
~ p——
H i F=7A (max)
1k gy ® DﬁC a ® Vin
(H(e © 0(2)..10 V/ 0(4)..20 mA
V. Vanp V: Vanp @@ * © GND
' E5d Esa
External Module’s AUX GND
power supply power supply
(24 VAC/DCQC) (24 DC) * GND connection is not used

for 2-wire current sensors
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Al-8-C voltage or current emitting sensor connection A
Field device powered from an external power supply (This is the recommended way!)

pEmEEEEEEmEEEEETETEAN oo EEEEEE—

l | |
—Q V
Make sure that the ground [ | " [
levels of the module’s and [
the field device's power X 0(2)..10 V/ 0(4).20 mA |
supply are connected ! - N
(to avoid measurement deviations) )
' GND ~@ GND |
| :
‘. _[24vpcIn|[ovDcIN | TTTTT T T
~ ——
JERRRR R |
V. Vano % & O Vw
External Module's O o © 0(2)..10 V/ 0(4)..20 mA
power supply power supply O(e * 1 GND
(24 VAC/DCQC) (24 DC) e mon

* The GND connection can also be made from the external power supply straight to the field device,
and not through the module. In this case it is very important to connect both power supply’s output
ground level to each other. We recommend however to use the module’s GND connector,
to avoid mistakes and ending up with having two different GND levels on module and field devices.

* GND connection is not used for 2-wire current sensors Fidelix FdxCompact I/O modules specifications
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- - Active measurement inputs >_< Fidelix
Al-8-C 0..20 mA / 0..10VV -

25 o [ o [ e [ 5 o [ o [ B [ e |
O@HO® O@GHO®O@HO® O
OOIOOIOOIOOIOOTOOIOO
T A A A A A A l
0..20 mA
0.10V - E
emitting —
field B 1
device Inmn
GND GND

* Connect the GND of the power supply of the field devices either
- to the same GND as the module’s power supply’'s GND,

- or to the GND connectors on the module Fidelix FdxCompact I/O modules specifications
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Al-8-C — 5 24VDC +OUT" 2, Fidelix

24 VDC GND OUT
A LA, A, 4, 4 4

oc DC DC DC i oC { DC
FdxCompact |l 8 E58 54| B8 BS54 E5E ESH ) ESE ESH | ESE ESH) ESE ESH ) ESE
L P AUX GND|| AUX GND || AUX GNDJ| AUX GND| AUX GND]| AUX GND]| AUX GND | AUX

* can be used for field devices with reservations _‘ 24 VDC + power in
GND
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AUX GND

Auxiliary »—

All internally connected
in one galvanically
isolated loop.

One external input is

to be provided to

any of the AUX
connectors.
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AO-8-Co.10V signal (maximum 20 mA/channel) >A< Fidelix

Field device powered directly from the module

r______________\ I NN NN - -

[
I [
: |
[ X 0.10V I
' |
: GND GND :
[
‘. _|24vpciN][ovDcIn |
a - - /
This way of powering
field devices is possible,
but NOT recommended! Dﬁc o O Vi
A short-circuit or other V- Vano @@ O 0.10V
problem in 1 field device ,
might damage the whole Module's Q@ O GND
module! power suppl_y M Gﬁ)

(24 DC)

If you do power
field devices through
the module’s power
supply, make sure to

not draw more than 2A.
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AO-8-Co.10V signal (maximum 20 mA/channel) 2,£ Fidelix

Field device powered through the module, using the Auxiliary connectors

pEmEmE_—_—————————— \ N I
Make sure that —_— I
the ground
levels of the AUX AUX | Vin [
module’s [ I
and the field
device's power I X 0.10V |
supply are [ I
connected ! I GND GND I
(to avoid control | [
signal deviations) \ I | R —
« |24vDCIN u 0 VDC IN
L - - /
i i F=7A (max)
: Pg n ® Dﬁc & ® VIN
(O(e ©0.10V
®)(® © GND
Vs Vanp Vs Vanp N
AUX GND

External Module's

power supply power supply
(24 VAC/DC) (24 DC)
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AO-8-Co.10V signal (maximum 20 mA/channel) 7,4 Fidelix
Field device powered from an external power supply (This is the recommended way!)

r______________\ I_____I
Make sure that I |
the ground
levels of the [ _? Vin I
module’s I :
and the field
device's power I X 0.10V |
supply are [ | |
|
connected ! I GND * GND |
(t_o avoid ;or_wtrol | | _I
signal deviations) \\ 24 VDC IN u 0 VDC IN I -— e =
-y s - /
) Y U F
DC
V. Vanp V. Vanb 5 ? g \(;lNlo y
External Module’s O® * o G'II\ID
power supply power supply 5 B
(24 VAC/DCQC) (24 DC) AUX GND

* The GND connection can also be made from the external power supply straight to the field device,
and not through the module. In this case it is very important to connect both power supply’s output
ground level to each other. We recommend however to use the module’'s GND connector,
to avoid mistakes and ending up with having two different GND levels on module and field devices.



0..10 V control signal output ):( Fidelix
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AO-8-C

TXD RxD FdXCOmpaCt

* can be used for field devices with reservations
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DI-16-C reading a potential free contact (e.g. relay)
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DI-16-C Reading a passive Open Collector Output
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REF OUT
field ‘ T E
device "L-_-_E_E_Eﬂ
LI LD L0
* 24 \/DC; for each channel .
a galvanically isolated loop —<q 24 VDC + powerin
GND

page 43 of 55 Fidelix FdxCompact I/O modules specifications



Tacho pulse / NPN signal ):( Fidelix
DI-16-C
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DO-8-C 0Off/On control for field device

> Fidelix
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(24 DC) (24 VAC/DC)
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Normally Open connections
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—<4 24 VDC = powerin
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DOOC-16-C Load connection Fidelix

Operating voltage from the module’'s DC-connectors

r Il I I S D S D D D I D S S . \
I | |
, DC @ :
| : : |
; % # |
X
[
‘. _|24vpcin|[ovDcIn |
a - - /
This way of getting the
operating voltage for
the connected loads y
is possible, but o pam
NOT recommended!
Vs Vano QIC )
If you do draw the ,
loads through Module's O @ O
the module’s power power supply D“C D“C

supply, make sure to
not draw more than 2A.

(24 DC)
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DOOC-16-C Load connection (This is the recommended wal;lgehx

Operating voltage to the operated device directly from the power supply

o= e e = ——— N
I I - -y
[ ) + |
| X } ‘ ,
| I ——— -
‘. _|24vpcIn{ovDcIN |
~ Rp—— 4
e ©
V+ VGND Q@ ®
24 DC ()()
power supply %g gz
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DOOC-16-C Fidelix

DO 16

OPEN COLLECTOR

9 8 7 6 4 3 2 1
w w0 FAXCompact

—<4 24 VDC = powerin
GND
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maximum load: 100 mA /output



DOOC'lG'C Fidelix
GND LOOP™

OPEN COLLECTOR

4 3 2 1

9 8 7 6
w o FAXCompact

24VDC OUT’
=
,i HHHHH N
* 24 VVDC,; all channels internally n B
connected in one loop to the IR

power supply’s "+”

** GND loop; al ACTIVE channels internally
connected in one loop to the

power supply’s "GND" —aq 24 VVDC = power in
GND

page 52 of 55 Fidelix FdxCompact I/O modules specifications




TRIAC=8=C 74 Fidelix
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— External
« |24VDCIN|[0oVDCIN D

= - = = power supply
= (24 AC)
F
V. Vanp & %
Module’s QIC OG

power supply o) (e © GO
24 DC) OIS
GO Tx
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TRIAC=E=C

TRIAC output connections

» /< Fidelix

888888

TXD  RxD FdXCOmpaCt

2 1

>
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24 VAC
actuator

LIEF[EFEEET
I
U

maximum load: 500 mA /output

i
I

=

— T T T

24 VDC = power in
GND
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TRIAC=8=C » < Fidelix

Active outputs’ connection to the external 24 VAC GO

>
0
<
o
>
0O

AC V5 AC V3 |[AC V2 | AC Vi |
AR 21 =] 21 2]

TRIACS 5508 | 55 4 | &5 55 o 508

OC@) O% O% O% O% OC@) O% OC@))
5 % & FdxCompact %@ %@ %% %% %@ s %@ Y
BRI E

Lo e e e e |

GOINM— | oy L o e Lo | ]
Externally supplied * * * * * * * *

24 VAC GO IN

v

<

v

<
<

v v

GO connectors: all internally connected in one loop (externally provided 24 VAC).

Tx connectors: each output, while ACTIVE, is internally connected to the same,
externally provided 24 VAC GO.
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