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CHAPTER 3: Installation

3.1.4  CTS DELAY (W9 JUMPER)
When the transmitter of a device is first turned on, an unstable carrier signal is
transmitted for several milliseconds. If data was sent during this period, it would be
received as distorted information. Setting a CTS delay on the RS-232↔485/422
Converter allows the communications link to settle down before data can be sent.

RS-232↔485/422 Converter as DCE (XW1A 8-Position Shunt)

When the RS-232↔485/422 Converter is configured as a DCE device (DIP shunt
in position XW1A), jumper W9 controls the amount of delay from the time RTS
(jumper W5 in the A-B position) is received true until CTS is asserted true. If W5 is
in the B-C position, CTS will be inhibited if an RS-485 carrier is present when RTS
is raised. To select a CTS delay period, set jumper W9 to the 0-, 10-, or 30-msec
position. Regardless of the delay setting selected, when RTS goes false, CTS will
immediately go false. If jumper W9 is in the “ON” position, CTS will follow RTS.

RS-232↔485/422 Converter as DTE (XW1B 8-Position Shunt)

When the RS-232↔485/422 Converter is configured as a DTE device (DIP shunt in
position XW1B), CTS is not supported.

3.1.5  RS-485 DRIVER ENABLE (W15)
The RS-232↔485/422 Converter’s RS-485 driver can be set to be enabled one of
three ways: by RS-232 control signals, by data, or constantly on via W9 set in the
ON position).

Driver Enabled by RS-232 Control Leads

If your equipment raises CD or RTS when it is ready to send data, you can set the
RS-485 driver to be enabled by one of these leads. If your equipment does not have
the capability to raise CD or RTS, you will need to set the RS-485 driver to be
enabled by data or constantly enabled.

In order for an RS-232 control lead to enable the RS-485 driver, W15 must be in
position A-B and W9 must be set for 0, 10, or 30 ms.

• When the RS-232 port is selected as DTE (DIP shunt in the XW1B position),
the RS-485 driver will be enabled when CD (pin 8 of the RS-232 connector)
goes true.

• When the RS-232 port is selected as DCE (DIP shunt in the XW1A position),
RTS enables the driver.
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Table 1.  DCE Jumper Settings.

NOTE
For additional information on the jumper requirements, see Section 3.1.

Function Jumper Requirements

1. Configure RS-232 port as DCE XW1 in A position

2. Signal ground connected to frame ground
• Connected W7 is IN (solder your own 100-ohm,

1⁄2-watt resistor in place)

• Not connected W7 is OUT

3. Half- or full-duplex operation
• Full duplex W8 in FULL position (4 wire, A-B)

• Half-duplex W8 in HALF position (2 wire, B-C)

4. CTS delay
• Yes W9 in 0-ms position

W9 in 10-ms position
W9 in 30-ms position

• No W9 in ON position
(no delay, CTS follows RTS)
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Figure 4.  Simplified Functional Block Diagram (DTE Operation).

NOTE
The delay settings for W9 apply only to the CTS output of the 
RS-232↔ 485/422 Converter. Since CTS is not used when the 
RS-232↔485/422 Converter is configured as a DTE device, placing
jumper W9 in either the 0-, 10-, or 30-msec position will allow the CD
input to enable the RS-485 driver. When jumper W9 is in the ON
position, the CD input has no affect on the RS-485 driver.

Opto-isolated barrier
in IC109 models
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RS-232↔485/422 CONVERTERS

Figure 7 shows a typical multipoint, 4-wire, full- or half-duplex connection. Figure 8
shows a typical multipoint, 2-wire, half-duplex connection. In the multipoint
applications depicted in Figures 7 and 8, the devices at the extreme opposite ends
of the installation are terminated by setting switch S2 to the TERM position. These
devices are the two devices that have the greatest cable length between them, not
necessarily the devices that are physically located the farthest apart.  (See Figures 7
and 8.) A resistor shown in the circuit indicates that the termination resistor has
been selected via switch S2. Note that although Figures 7 and 8 show only four
RS-232↔485/ 422 Converter devices networked together, up to 64 units can be
connected in the manner shown in Figure 7, and up to 32 units as shown in
Figure 8.

Figure 7.  Multipoint, 4-Wire (Half- or Full-Duplex).
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Figure 8.  Multipoint, 2-Wire (Half-Duplex).

Sample 4-Wire Multipoint Configuration

In the following application, an industrial controller is used to gather information
from several remote programmable logic controller (PLC) stations (see Figure 9).
A system protocol has been defined such that all the programmable logic
controllers receive the information sent by the industrial controller, but only the
remote station specifically addressed will respond. In this system, the industrial
controller and all the remote stations are DTE devices. The step-by-step installation
procedure follows Figure 9.
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RS-232↔485/422 CONVERTERS

Figure 9.  Sample Multipoint Operation.

Installation Procedure for the Multipoint Application in Figure 9

1. Set all the RS-232↔485/422 Converters for DCE operation (jumper XW1 in
position A).

2. Connect a straight-through cable from the RS-232 port on each 
RS-232↔485/422 Converter to the RS-232 port on each of the PLCs.

3. Set all the RS-232↔485/422 Converters for normal operation (switch S1 in
the “Normal” position).

4. After a remote station has been addressed, two-way data transmission can
occur between that station and the industrial controller until the industrial
controller sends a “CLEAR” command. This command causes the remote
PLC to resume data logging while waiting to be addressed again. Therefore,
set each RS-232↔485/422 Converter for full-duplex operation (jumper W8 in
the “FULL” [A-B] position).

5. Connect the RS-232↔485/422 Converters together via a 4-wire twisted-pair
cable (see Figure 7).

6. Terminate (switch S2 in the TERM position) the two RS-232↔485/422
Converters that have the greatest cable run between them and leave the
others unterminated (switch S2 in the UNTERM position).

RS-232↔485/422
Converter Plus
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7. Since all the remote PLC stations must be inactive until addressed, the RS-485
driver of each remote RS-232↔485/422 Converter must not be constantly
enabled (W9 of each remote RS-232↔485/422 Converter must be set to a
position other than ON). The remote PLCs are fairly far from the industrial
controller in our example, so it would be wise to set the CTS Delay (jumper
W9) for 10 msec. This allows the line to stabilize after a remote PLC becomes
active but before it starts to transmit.

8. Set jumper W9 on the RS-232↔485/422 Converter connected to the
industrial controller to the ON position. This allows the industrial controller
to transmit to the remote PLCs without having to wait for any delay period.

9. Set jumper W15 of each remote RS-232↔485/422 Converter and the master
RS-232↔485/422 Converter to the A-B position. This allows the 
RS-485 driver to be enabled via the RS-232 control lead.

10. Jumpers W16 and W17 are not used in this application and may be set in any
position without affecting the operation of the unit.

11. This completes the configuration procedure. The system can now be
activated.
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