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Warning Notes as Used in this Publication

Warning notices are used in this publication to emphasize that hazardous voltages,

currents, temperatures, or other conditions that could cause personal injury exist in

this equipment or may be associated with its use.

In situations where inattention could cause either personal injury or damage to
Warning equipment, a Warning notice is used.

Notes: Notes merely call attention to information that is especially significant to understanding and operating the
equipment.

These instructions do not purport to cover all details or variations in equipment, nor to provide for every
possible contingency to be met during installation, operation, and maintenance. The information is supplied
for informational purposes only, and Emerson makes no warranty as to the accuracy of the information
included herein. Changes, modifications, and/or improvements to equipment and specifications are made
periodically and these changes may or may not be reflected herein. It is understood that Emerson may make
changes, modifications, orimprovements to the equipment referenced herein or to the document itself at any
time. This document is intended for trained personnel familiar with the Emerson products referenced herein.

Emerson may have patents or pending patent applications covering subject matter in this document. The
furnishing of this document does not provide any license whatsoever to any of these patents.

Emerson provides the following document and the information included therein as-is and without warranty of
any kind, expressed or implied, including but not limited to any implied statutory warranty of merchantability
or fitness for particular purpose.
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Introduction

The IC690ACCI03 RS-485 Port Isolator provides 500 volts of isolation in a compact package that is compatible
with 1C693, 1C697, and IC200 PLC product lines. The Port Isolator connects either directly to a 15 pin RS-485
serial port or though the optional 12 inch (30 cm) extension cable, IC690CBL003, which may be ordered
separately. The extension cable is intended for applications where direct connection to the port is obstructed
by surrounding equipment or when it is not acceptable for the Port Isolator to protrude from a PLC module. The
Port Isolator can operate in either single or multidrop mode, selected by a recessed toggle switch on the top of
the module (see switch in figure below).

The Port Isolator replaces the obsolete IC655CMM590 Isolated Repeater/Converter. It provides the basic
functionality of the Isolated Repeater/Converter except for the converter function.

The Port Isolator provides the following features:

o Four opto-isolated signal channels: SD, RD, RTS, and CTS

Electrical compatibility with RS-485

Single or multidrop operation

A5V DC/DC converter for power isolation

Support for hot insertion

Meets EU ROHS requirements.

Figure 1: IC690ACC903 Port Isolator and IC690CBL003 12” (30 cm) Extension Cable
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Connector Pin-Outs

The Isolator provides two connectors, one 15-pin male D-type (PL1) and one 15-pin female D type (PL2). The

tables below list the connections for these two connectors.

PL1: 15-Pin Male D-Connector

Pin Name Type Description

1 SHLD - Chassis Ground

2 NC -

3 NC -

4 NC -

5 5V - +5V power

6 CTS (A) In Clear to send -

7 ov - Ground

8 RTS (B) Out Request to send +
9 NC -

10 SD (A) Out Send data -

11 SD (B) Out Send data +

12 RD (A%) In Read data -

13 RD (B’) In Read data +

14 CTS(B’) In Cleartosend +
15 RTS (A) Out Request to send -

PL2: 15-Pin Female D-Connector

Pin Name Type Description

1 NC -

2 NC -

3 NC -

4 TESTID - ID resistor

5 5V - +5V power

6 RTS (A) Out Request to send -
7 ov - Ground

8 CTS(B) In Clearto send +

9 RT - Terminating Resistor*
10 RD (A") In Read data -

11 RD (B') In Read data +-

12 SD (A) Out Send data -

13 SD (B) Out Send data +-

14 RTS (B) Out Request to send +
15 CTS(A) In Clear to send -

To terminate the RD balanced line, place a jumper wire from pin 9 to pin 10.
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Note: A denotes minus (-) and B denotes plus (+). A and B denote outputs and A' and B' denote inputs.

Revision Information

Rev Date Description

IC690ACCI903E [Sep 2019 |Following Emerson’s acquisition of this product, changes have been made to apply
appropriate branding and registration of the product with required certification
agencies. No changes to material, process, form, fit or functionality.

IC690ACCI03D |Sep 2009 |The obsolete slide switch on the module is replaced by an equivalent toggle switch.
Redesigned for EU RoHS.

Installation

The Isolator is packaged in a plastic enclosure designed for either (1) direct attachment to a serial port or (2)
attachment through the optional IC690CBL003 12” extension cable for panel mounted applications. Two M3
thumbscrews secure the Port Isolator to its mating connector. If panel mounting the Isolator using the optional
extension cable, you will need to provide the two 6-32 x 3/8” (4 x 9 mm) mounting screws (see Figure 2 below).

When installing the Isolator, tighten the connector screws and panel mounting screws (if used) to the following
torque values:

Table 1: Installation Data

Screws Size Torque
Connector Thumbscrews (supplied 3mm 8in./lbs.
with Isolator)

Panel Mounting Screws (user- #6/32x3/8” (4x9mm) | 12in./lbs.
supplied)

Figure 2: Port Isolator Mounted to Panel

#6-32 (4 mm) screw

I ]
ICB90ACCI03
I ]

#6-32 (4 mm) screw




GFK-1663D Sep 2019

Figure 3: 1IC690ACC903 Block Diagram
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The RS485 Port Isolator supports both port-to-port and multi-drop configurations (Figure 4). In some cases it
may be necessary to power the Port Isolator by a source other than the host port. This configuration is used to
prevent an interrupt in communications if the host system requires a power cycle. It also prevents power loss
to equipment using the port for power. If you wish to use an external power source, you will need to build a
custom cable as shown in Figure 5.
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Figure 4: Multidrop Configuration Connecting Devices with 15-Pin Ports and 25-Pin Ports
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Cable for Supplying External Power Through the Port Isolator
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Specifications

Specification Description

Mechanical

RS-485 15-pin D shell male for direct mounting to serial port on the
programmable controller
15-pin D shell female for communication cable

Installation Hardware Two M3 thread connector thumbscrews. Recommended torque: 8
in./Ibs. (supplied with Isolator)
Two #6/32 x 3/8” (4 x 9 mm) machine screws (user supplied) if
mounting to panel. Recommended torque: 12 in./Ibs.

Electrical

Voltage Supply +5VDC (usually supplied by port)

Typical Current 25 mA for Port Isolator circuitry 100 mA available for external
equipment

Ground Isolation 500 Volts

Conformance EIA-422/485 Balanced Line

Operating Temperature 0°-70°C(32°-158°F)

Baud Rate Those supported by PLC

Application Information
RTS Control

1C693, IC697, and IC200 serial ports use tri-state buffers (line drivers), which have the following three
states: Logic 1, Logic 0, and Disconnected. When used on a shared line, as in a multidrop arrangement,
the buffer must be placed in the disconnected state when not transmitting so that it does not disable the
line. This is done by means of an internal control signal, which enables the buffer when it needs to
transmit and disconnects the buffer when it is not transmitting. This internal control function on these
PLC ports is transparent to the user. However, buffer control for a Port Isolator used in a multidrop system
comes externally from an RTS signal from a slave device.

In general, the female end of the Port Isolator should be connected toward the Master end of the system.
The female end has tri-state buffers (the male end of the Port Isolator only uses two-state buffers). The
tri-state buffers are required if the line between the Port Isolator and the Master is shared with slave
devices, since only one slave device can transmit at a time and all other devices, when not transmitting,
must disconnect from the shared line. Tri-state buffers are not required on the male end of the Port
Isolator since only the Master can transmit to slave devices and, therefore, the line is not shared with
other transmitting devices.

If the line between the Port Isolator and the master device is shared with other slave devices, the Port
Isolator’s tri-state buffers must be placed in the disconnected state when not transmitting. This is
accomplished by the Request to Send (RTS) signals from slave devices connected to the CTS input on the
male side of the Port Isolator (see Examples 2 and 3, below). When an RTS signal goes high, the buffers are
enabled. When the RTS signal goes low, they are disconnected
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Connections and Termination

o All connections must be made at the serial ports, inside the cable connectors, in a “daisy-chain” style using
high-quality, shielded, twisted-pair cable. No line “stubs” and no intermediate terminal blocks are
permitted. Violating this rule can result in standing waves on the transmission line, which would cause
improper operation.

e When a Port Isolator is applied to a system, it results in two separate lines that are not physically
connected. Each must be handled as a separate line for termination purposes. However, only lines longer
than six feet (2 meters) require termination. Termination is required on each RD signal pair, but only at the
end of the line. As shown by the following figure, what is considered the RD (receive) signal pair by
receiving devices is considered to be the SD (send) signal pair by transmitting devices, and what is

considered the CTS signal pair by receiving devices is considered to be the RTS signal pair by transmitting
devices.

Figure 6: Typical RS-485 Connections (Shield not Shown)

Device 1 Device 2
RD[A'I} - >< X SD(A)
RD(B) SD(B)

SD{A -

SDEEI}} X A : EEE
RTS(A :
b I R G b
CTS(A BT SiA
CTSEEI'}} X >< RTz((El}}

* Termination is required across RD terminals if line is longer than 6 feet (2 meters).

o Since the masteristhe only device that receives slave transmissions (slaves cannot transmit to each other),

it must have termination at its receive (RD) terminals, and it (the master) must always be located at the
end of its line.

o The female end of the Port Isolator and most RS-485 PLC serial ports have built-in termination resistors
that are connected by installing a jumper on the cable connector. However, the male end of the Port
Isolator does not have a built-in termination resistor. To terminate it, either (1) install a resistor in the cable
connector across RD(A’) and RD(B’) at the Port Isolator, or (2) if the Port Isolator male end is within 6 feet
of the next slave device, the termination may be done at the slave device. If a resistor is added, its value
should be matched, within reason, to the impedance of the cable used. Typical impedance is 100 to 120
ohms. If cable impedance is not known, a 120 ohm resistor would probably be a suitable choice.

Power Requirement

o The Port Isolator requires a power input of 5VDC at 25 mA (minimum) on pin 5 of the male connector for
operation of the Port Isolator circuitry. Additionally, it has an internal power isolator that can provide an
isolated 5VDC at 100 mA output on pin 5 of the female connector that can be used for converters or other
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low-power devices. If this isolated power output is used, it will increase the Port Isolator’s input power
requirement beyond the minimum 25 mA.

o Ifthe PortIsolator is mounted directly to a 15-pin female PLC serial port, it receives its power directly from
pin 5 of the serial port connector.

o If the Port Isolator is not directly mounted to a PLC port, care must be taken that the voltage drop across
the interconnection cable is not excessive. At least 4.7VDCis required on pin 5 of the male connector when
the Port Isolator is under full load, including any load connected on the 5VDC isolated output on pin 5 of
the female connector. The voltage drop across the interconnection cable depends on (1) the size of the
cable conductors, (2) the length of the cable, and (3) the amount of current required by the Port Isolator
and any devices connected to its 5VDC isolated output. Excess voltage drop will not be a problem for a
cable thatis a few feet (a couple of meters) long. However, for longer cable lengths, the voltage should be
carefully measured at the Port Isolator power input, between pins 5 (+5VDC) and 7 (0V) of the male
connector, to ensure it is receiving at least 4.7 VDC under full load. If it is not possible to obtain the
minimum voltage with longer cable lengths, use an external power supply mounted near the Port Isolator.

Multidrop Switch

This recessed toggle switch is mounted on the top of the Port Isolator. It can be set easily as it protrudes out
slightly. When in the ON position, the Port Isolator’s tri-state buffers are controlled by RTS signals on its CTS
input on the male connector. When in the OFF position, the Port Isolator’s tri-state buffers are activated all the
time, so that, effectively, they function like a standard (two-state) buffer. After ensuring that the female Port
Isolator connector is connected to the master device, use the following general guidelines for setting the
MULTIDROP switch (also, refer to the “Application Examples” section for more information):

o Ifthe PortlIsolator’s female connector is the only device connected to the master, we recommend you set
the switch in the OFF position.

o If the Port Isolator’s female connector shares a line with other slave devices as well as the master, the
switch must be set in the ON position, and the RTS control lines must be connected to the Port Isolator’s
CTS input on the male connector (in order to control the tri-state buffers).

Signal Polarity

Some manufacturers label their lines with a — or +, such as RD— and RD+. However, the EIA RS-485 specification
uses the letters A and B, such as RD(A) and RD(B), to signify polarity. In general, the “A” polarity corresponds to
the “~” polarity, and the “B” polarity corresponds to the “+” polarity. Reversing the polarity of RS-485 signal
lines should not damage the equipment; however, the equipment will probably not communicate if polarity is
reversed.

Port Isolator Application Examples

Example 1

In this example, the Port Isolator isolates the Master from the Slaves. The Slaves are not isolated from each
other. Since the Port Isolator is the only device that connects directly to the Master, no RTS control for the Port
Isolator tri-state buffers is required from the slaves. This lack of RTS control requires that the Multidrop switch
be set to OFF, which will place the Port Isolator’s female end output buffers in the connected condition all the
time. However, if the RTS control lines from Slave #1 and Slave #2 were connected to the Port Isolator, the
Multidrop switch could be set to either position and the system would work. Note that the RD terminals at the
ends of each line must be terminated (indicated by asterisks) if the line is longer than 6 feet (2 meters). Since
there is no built-in termination resistor on the male end of the Port Isolator, either (1) an external resistor
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(typically 120 ohms) can be added inside the connector, or (2) if the Port Isolator is located less than 3 feet (1
meter) from the nearest slave (Slave #1 in this example), the termination can be connected at that slave
instead.

Figure 7. Example 1, Master Isolated from Slaves

Master Slave #1 Slave #2
& &
Line 1 Switch=0FF Line 2
“Port Isolator |2
Female E nd lMale End

= Temination reguired across RO terminals atthese locations ifline
iz greater than g feet (2 meters) long

Example 2

In Example 2, the Master and Slave #1 are isolated from Slave #2 and Slave #3. Since both the Port Isolator and
Slave #1 share the same line (Line 1) to the Master, the Port Isolator’s output tri-state buffer must be in the
disconnected state when it is not sending. This requires that both Slave #2 and Slave #3, whenever
transmitting, must send an RTS signal to the Port Isolator CTS input on the male (Line 2) end, and it also requires
that the switch be set to the ON position. Note that the RD terminals at the ends of each line must be
terminated (indicated by asterisks) if the line is longer than 6 feet (2 meters). Since there is no built-in
termination resistor on the male end of the Port Isolator, either (1) an external resistor (typically 120 ohm) can
be added inside the connector, or (2) if the Port Isolator is located less than 3 feet (1 meter) from the nearest
slave (Slave #2 in this example), the termination can be connected at that slave instead.

Figure 8. Example 2, Master and Slave #1 Isolated from Slaves #2 and #3

Master Slave #1
Slave #2 Slave #3
*
*
Line"l E'l.'itd-|=DH LinEE
Port |solator - _ - - o
RTS connedtions required on this line
Female E nd Male End

+ Termination required across RD terminals at these locations ifline
is greater than § feet (2 meters) long
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Example 3

In Example 3, the Master, Slave #1, and Slave #2 are isolated from Slaves #3 and #4. Since the Port Isolator,
Slave #1, and Slave #2 all share the same line (Line 1) to the Master, the Port Isolator’s output tri-state buffer
must be in the disconnected state when it is not sending. This requires that either Slave #3 or Slave #4,
whenever transmitting, must send its RTS signal to the Port Isolator CTS input on the male (Line 2) end, and it
also requires that the switch be set to the ON position. Note that the RD terminals at the ends of each line must
be terminated (indicated by asterisks) if the line is longer than 6 feet (2 meters). Since there is no built-in
termination resistor on the male end of the Port Isolator, either (1) an external resistor (typically 120 ohm) can
be added inside the connector, or (2) if the Port Isolator is located less than 3 feet (1 meter) from the nearest
slave (Slave #3 in this example), the termination can be connected at that slave instead.

Figure 9. Example 3, Master, Slave #1, and Slave #2 Isolated from Slave #3 and Slave #4

Master Slave #1 Slave #2
+ *
Slave #3 Slave #4
*
Line 1\ Switcn=0N Line 2
Part [solator _ _ o
Female End Vale End RTS connedlions required on this line

= Termination required across RO teminals at these locations ifline
iz greaterthan & feet 2 meters}long

11
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Example 4

The Port Isolator is used in this example to isolate the programmer (a personal computer), from the IC693 PLC
serial port. In this case, an IC690ACCI03 Miniconverter is also used since it is necessary to convert the personal
computer’s RS-232 serial port output to RS-485, which is the standard supported by the PLC’s serial port. The
Port Isolator plugs into the PLC serial port, and the Miniconverter plugs into the Port Isolator. The use of the
Port Isolator in this arrangement is recommended to avoid possible damage to the equipment in cases where
it is doubtful that the personal computer and the PLC are at the same ground potential. If the Port Isolator
cannot be plugged directly into the PLC serial port, perhaps due to lack of clearance space, panel-mount the
Port Isolator and connect it to the PLC via an IC690CBL003 12”extension cable, which must be purchased
separately. The serial port connector on the IC693 power supply has sufficient current capacity to support both
the Port Isolator and the Miniconverter. Note that Port 2 on CPUs 351, 352, and 363 are isolated internally and,
therefore, do not require an external Port Isolator.

Figure 10. Example 4, Isolating the PLC from a Programmer

ICE53 PLC

ICBS3ACCOT |
Fort Isolator

ICE93ACCH01
Miniconverter Programmer

Miniconwverter CEHE/] e !—]L
{7\

Installation in Hazardous Locations

The following information is for products bearing the UL marking for Hazardous Locations:

A WARNING
o EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS |, DIVISION
2;

e EXPLOSION HAZARD - WHEN IN HAZARDOUS LOCATIONS, TURN OFF POWER BEFORE REPLACING OR
WIRING MODULES; AND

e EXPLOSION HAZARD - DO NOT CONNECT OR DISCONNECT EQUIPMENT UNLESS POWER HAS BEEN
SWITCHED OFF OR THE AREA IS KNOWN TO BE NONHAZARDOUS.

12
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Technical Support & Contact Information:

Home link: http://www.Emerson.com/Industrial-Automation-Controls

Knowledge Base: https://www.emerson.com/Industrial-Automation-Controls/support

Note: If the product is purchased through an Authorized Channel Partner, please contact the seller directly for any support.

Emerson reserves the right to modify or improve the designs or specifications of the products mentioned in this manual at any time without notice.

Emerson does not assume responsibility for the selection, use or maintenance of any product. Responsibility for proper selection, use and
maintenance of any Emerson product remains solely with the purchaser.

© 2019 Emerson. All rights reserved.

Emerson Terms and Conditions of Sale are available upon request. The Emerson logo is a trademark and service mark of Emerson Electric Co. All other
marks are the property of their respective owners.
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