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RCI-800 Connections:

The RCI-800 is the main board of an RCI-800-XXX Telemetry system. It provides the input and output
signal connections as well as the power supply for the unit. The RCI-800 consists of two circuit boards:
a main controller board with eight contact inputs and eight contact outputs and below it an analog

input/output board with eight analog inputs and eight analog outputs.

A separate communications

board is added to the RCI-800 to allow it to communicate with other units. This communications board
may have its own configuration that is in a separate section of this manual. The following configuration

applies only to the RCI-800 board and is common to all communications interfaces.

AC Power & Fuse:

The RCI-800 is typically powered from 120VAC and protected by a 500mA
SLOBLO fuse. It can be wired for 240VAC operation by removing (de-
soldering) power jumpers J1 & J2 and installing (soldering) jumper J3.

When changing the RCI-800 to 240VAC power make sure to change the
fuse to half of its value, 250mA. This is important since at 240VAC the RCI-
800 requires only half the current as if it were powered from 120VAC.
Proper protection is only achieved by reducing the fuse value as mentioned
above.

DC Power & Battery Backup:

The RCI-800 may also be powered from a 24VDC source which could be a

ON

OFF

S

FOWER

Ky

[ |@]|n
POWER
11 7VAG
@ 60Mz

battery or a DC power supply. The 24VDC power input is polarity protected

with a fuse to prevent damage to the RCI-800 by inadvertent reverse polarity. he y;
A DC fuse provision is also provided if this power option is utilized. Insert a @
5A automotive type blade fuse into the Battery Fuse socket. 4@

A separate 1A fuse protects the 24VDC power output to field transmitters (+24V terminal on

analog inputs). This fuse is located on the analog input output board (bottom board).
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Inputs:
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be used to power a transmitter.
COM(-).

The RCI-800 has eight dry contact inputs and eight 0-20mA inputs. The dry
— /N contact inputs are excited with 24VDC and will source approximately 20mA
when the contact is closed. A red LED lights up when a contact input is closed.

The analog inputs are configured as 0-20mA inputs and have a 250Q input
impedance. Each input terminal has three connections: +24V, I/P, COM. The
+24V power output may be used to power field transmitters. Up to 125mA may
The input signal is connected to I/P(+) and

Analog inputs are connected to the RCI-800 in two fashions: 1) Normal (3-wire connection) or 2) two-
On a 3-wire connected input, an external power supply or the +24V power output
terminal of the RCI provides power to the field transmitter. The field transmitter has a current source
that provides the 4-20mA signal back to the RCI-800. If using the power supply of the RCI-800, the
field transmitter may draw up to 125mA. A total of 1A is available to power up to 8 field transmitters.

wire connection.

On a 2-wire connected input, the field transmitter receives power from the RCI-800 and superimposes
the signal onto the power return path. A maximum of 20mA will flow in such a connection. Make sure
to consult the field transmitter manual to determine how to connect it to the RCI-800.

Povered

Tranzmitter

Normal Connection

i

Power —_
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The RCI-800 has 800 form ‘C’ relay contact outputs and 800 0-20mA analog outputs.
The relay contacts are capable of switching 120VAC, 10A or 240VAC, 6A. An energy
absorbing varistor is installed across each contact to limit switching transients. A
ninth relay contact acts as a communications fail indicator. If no communication
occurred within 60 seconds, this relay contact will energize. Upon re-established
communication this relay will de-energize again.
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The 800 analog outputs are typically configured as 0-20mA outputs and
can drive into a 10002 load each, provided that the power supply to the
unit is not below 24VDC. The outputs are not isolated from each other
or from the inputs. Care must be taken when connecting the outputs to
different devices so that no inadvertent ground loops are established.
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Output Calibration & Input Testing:

The outputs on the RCI-800 are factory calibrated and should not

require any adjustments. To check the calibration of the outputs and relays 1
use jumpers H1-7 & H1-8 as shown below to set them to known states. If an A
output should require some adjustment, the main circuit board has to be f;?

removed from the analog input/output board to gain access to the output
calibration potentiometers. With the power off, remove the main circuit
board and set it aside leaving it connected to the analog input/output board
via the 4-conductor 1/0O cable. Turn the power on and insert jumper H1-8 on
the main circuit board and turn the OUTPUT CALIB. trim pot for a particular

SUBEENY

output until that output reads 20mA. Turn the power off again before re- |8& é
assembling the unit. — i
5 —%
H1-7 H1-8 Function =
ouT OUT | Normal Operation
ouT IN Outputs=20mA, Relays=Energized
IN OUT | Outputs=0mA, Relays=De-energized
IN IN Outputs=Inputs, Relays=Contact Inputs

If both jumpers are IN the analog and contact inputs are passed straight through to the analog and
relay outputs. This may help in troubleshooting input and output signals.

Make sure both jumpers are removed before resuming normal operation.
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RCI-800 Configquration:

The RCI-800 requires no configuration other than for its communication fail operation. In the event of a
communications failure on the communications board, the RCI-800 can be set up to take various
actions on its outputs. This may be desirable in order to place connected devices into a safe operating
mode. By default factory setting, all outputs remain at their last known state if a communications failure

OocCcurs.

H1- Function ouT IN
1 Relay Fail Mode No Change See H1-2
2 Relay Fail Status De-Energize Energize
3 | Output Fail Mode No Change See H1-4 7
4 Output Fail Status Ramp to 0% Ramp to 100%
5 | Output 0% Value ? 0mA 4mA
6 Output Ramp Rate 10 seconds 60 seconds
7 1/0O Calibration
8 1/0 Calibration
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H1

Y 1f H1-3=IN then all analog outputs will ramp to the either 0% or 100% depending on jumper
H1-4. The outputs will change at a rate determined by the jumper H1-6.

2 The low end of the output value can be selected to be either OmA or 4ma depending on
jumper H1-5. This setting only applies to the output value during a fail condition when the
outputs are selected to ramp to 0%. If jumper H1-5 is out, the outputs will ramp to OmA, if it
is in they will ramp to 4mA. The setting of this jumper does not affect the outputs during
normal operation.
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SERIAL Communication Option:

The -SER communications option for the RCI series utilizes either an RS-232 or RS-485 link to
exchange the signal data between a host and its remote(s). There are three types of Topologies that
can be configured: 1) Point-to-Point, 2) Host-to-Multipoint and 3) PC-to-Multipoint

In a Point-to-Point topology one host
communicates with one remote. The two
exchange all their signals with one another.
The remote is configured as remote #1 even
though it is the only remote in the system.

In a Host-to-Multipoint topology one
host communicates to several remotes.

H H Analog 1-4 | Ry
Each remote is assigned an address = o
R
(1,2,3, etc.) so that the host may _ rom Remate 1
distinguish between them. There may at Analog 14 -
most be as many remotes as there are Soniact 1:4

inputs & outputs on the host.

For example, an RCI-800 system, having
8 analog/contact inputs and outputs, may
communicate with up to 8 remotes each
having one analog/contact input and
output. In this case all #1 inputs and
outputs on the host correspond to the
#1 inputs and outputs on remote #1
and all #2 inputs and outputs on the
host correspond to the #1 inputs and
outputs on remote #2 and so on

In a PC-to-Multipoint topology
one PC (or PLC) host
communicates with one or more
remotes via MODBUS ASCII
protocol. Software that runs on
the PC (or PLC) takes the place
of the Host and can directly
read and write the inputs and
outputs of the remote units.
Each remote is assigned an
address (1,2,3, etc.) so that the
host may distinguish between
them.
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SERIAL Confiquration:

All SERIAL configurations are done via two banks of DIP switches SW1 and
SW2. The switches are located on the communications board just above the
main circuit board. They are a slide switch type that slides up for ON and
down for OFF if viewed straight-on with the RCI mounted upright on a wall.

SW1- HOST REMOTE SW2- HOST REMOTE
1 # of Remotes Remote Address 1 # of Channels on each Remote # of Channels on each Remote
2 # of Remotes Remote Address 2 # of Channels on each Remote # of Channels on each Remote
3 # of Remotes Remote Address 3 # of Channels on Host
4 Reply Timeout 4 # of Channels on Host
5 Comm. Interval Comm. Interval 5
6 Comm. Interval Comm. Interval 6
7 Baud Rate Baud Rate 7
8 Baud rate Baud rate 8 Host / Remote Select Host / Remote Select

SW3 on the communications board must be set to the RCI 1/O position (switch
lever moved to the right) at all times. This can be done at any time without
turning off the main power.

Handshake lines CTS/DSR (JP3) & RTS/DTR (JP2) are generally not J
implemented but are available for special applications. Consult factory for more FSSEERPVEFFIEEDH
details.

Common Configuration (applies to Host & Remote):

Baud Rate: The communication baud rate of the Host & Remote Switch Confiquration
RCI-XXX-SER is selectable with SW1-7 &-8. Both 9
the host and remote must be set to the same 1200 2400
setting. o o -
A11L1LL A1111i
Sw1 Sw1
SW1-7 SW1-8 BAUD Rate - -
OFF | OFF 1200 LY LY
ON OFF 2400 SW2 SW2
OFF ON 9600
ON ON 19200 _ 9600 _ 19200
sngngnel sngngnfll
Sw1 Sw1
AL AL
SW2 SW2
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Communication Interval: The communication
interval of the RCI-XXX-SER is selectable with
SW1-5 & -6. Both the host and remote must be
set to the same setting.

SW1-5 SW1-6 Comm. Interval
OFF OFF 1 sec
ON OFF 1 min
OFF ON 10 min
ON ON 15 min

Host Configuration:

Host & Remote Switch Configuration

1 sec 1 min
ST pynnluyy
SwWi1 SwWi1
ON ON
TLLLLL TLLLLL
1 1

10 min 15 min
T peynllyy
SwWi1 SwWi1
ON ON
TLLLLL TLLLLL
1 1

To make an RCI-800 operate as a host unit, make sure that SW2-8 is flipped to the swi1

ON position.

Next, set the number of remotes that the host
is to communicate with using SW1-1, -2 & -3.
These switches are binary encoded as shown
in the chart below.

SW1-1 | SW1-2 | SW1-3 # of
Remotes

OFF OFF OFF 1
ON OFF OFF 2
OFF ON OFF 3
ON ON OFF 4
OFF OFF ON 5
ON OFF ON 6
OFF ON ON 7
ON ON ON 8
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Host Switch Configuration

1 Remote 2 Remotes 3 Remotes
vewggnvy | Qwwungyn | wingnnye
Swi Swi1 Swi1
:- ] g oN oN
|#§]9L.”§QQ'£ NENENEED | [EENEEEEE
sw2 1 2.3 4 5 &7 8 1 2.3 4 5 &7 8

SW2 SwW2 SW2
7 Remotes 8 Remotes
Iy | 12y
SWi1 SwWi1
ON ON
JLILLLVE LT
SwWz2 SwW2
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The host must know the number of channels

Host Switch Configuration

that the remotes are configured for. Next, set
the number of channels of each remote
using SW2-1 & -2. One channel is considered

1 analog input/output plus 1 contact
input/output. Hence an RCI-800 can have at
most 8 channels.
SW2-1 | Sw2-2 Channels on
Remotes
OFF OFF 1
ON OFF 2
OFF ON 4
ON ON 8

2 Channels

Next, set the TOTAL number of channels of the host
using SW2-3, -4. An RCI-800 can at most have 8
channels. This is the number of channels that will be
exchanged between the host and each remote.

SW2-3 SW2-4 | Channels on Host
OFF OFF 1

ON OFF 2

OFF ON 4

ON ON 8

An optional Reply Timeout parameter can be set on
the host only using SW1-4. An RCI host operating in a
system that has a long delay in transmission may
experience a longer than normal (1s) communication
reply from the remote(s). This parameter tells the host
to extend the reply timeout from 1 second to 10
seconds when turned ON.

SW1-4 Reply Timeout
OFF 1 sec
ON 10 sec
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1 Channel 2 Channels
ppognnun g
SWi1
L L]
SW2
4 Channels
pogmggen
SWi1
ALBTLT
SW2

Host Switch Configuration

1 sec 10 sec
JLLTLLL TITLY
SWi1 SWi1
AL ELL] AL ELL]
SW2 SW2
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Remote Configuration:

To make an RCI-800 operate as a REMOTE unit, make sure that SW2-8 is flipped to the Sw1

OFF position.

Next, set the remote address using SW1-1, -2, &
-3. This switch is binary encoded and you will
have to convert the remote address to binary first.

SW1-1 | SW1-2 | SW1-3 | Remote Address
OFF OFF OFF 1

ON OFF OFF 2

OFF ON OFF 3

ON ON OFF 4

OFF OFF ON 5

ON OFF ON 6

OFF ON ON 7

ON ON ON 8
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Remote Switch Configuration

Remote 2

rllﬂﬁﬁDD
1 2 3 4 5 6 7 8
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Next, set the number of channels on this

remote using SW2-1,

-2. One channel is

considered 1 analog input/output plus 1 contact
input/output. Hence an RCI-00 can have at most 8

channels.
SW2-1 SW2-2 Channels on Remotes
OFF OFF 1
ON OFF 2
OFF ON 4
ON ON 8
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Remote Switch Configuration
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PC or PLC Interfacing using MODBUS ASCII:

The RCI-800-SER can communicate directly to a PC or PLC using MODBUS ASCII protocol.
Numerous off-the-shelf software packages have built-in MODBUS support. The following information
provides the MODBUS specific parameters necessary to configure the PC/PLC software.

Message Format

Speed Start | Data | Parity | Stop
9600 1 7 E 1
Y default setting
ASCIl Framing
Start | Address | Function Data LRC End
1Char | 2Chars | 2 Chars | n Chars | 2 Chars | 2 Chars
: CR,LF

MODBUS Registers

The functions and registers listed in the table below are the only ones implemented on all RCI products

at this time.

Description (Function) RCI-100-XXX | RCI-200-XXX RCI-400-XXX RCI-400-XXX
Read Relay Status (01) 00001 00001-00002 00001-00004 00001-00008
Read Digital Input (02) 10001 10001-10002 10001-10004 10001-10008
Read Analog Output (03) 40001 40001-40002 40001-40004 40001-40008
Read Analog Input (04) 30001 30001-30002 30001-30004 30001-30008
Set Relay Status (05) 00001 00001-00002 00001-00004 00001-00008
Set Analog Output (06) 40001 40001-40002 40001-40004 40001-40008
Set Multiple Relays (OF) 00001 00001-00002 00001-00004 00001-00008
Set Multiple Analog Out (10) 40001 40001-40002 40001-40004 40001-40008
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