
RS232 TO RS485/RS422 CONVERTER
USERS MANUAL

Part No ASRS485-02

Features

The RS232 to RS485/RS422 converter is a flexible converter that can be used in many applications involving a PC interface to an
RS485/RS422 bus.  The features of the device are:

-Can is either port powered (from the RS232 port) or powered from an external power supply (PS9V-01 optional).

-Switch selectable transmitter enables.  Controlled by either CTS, DTR or on all the time.

-Built in bias resistors.

-Terminating resistors are enabled by switches

-Transmitter and Receiver can be put on separate busses

Installation

PC to Interface Connection Hardware

The PC to interface connection is done using a 9 pin Dsub cable with Male to Female ends.  An extender cable for a serial mouse
works well for this.  The tightening screws should be used to prevent the connections from coming loose.

The converter contains a loopback circuit that should indicate to the PC that the devices are always ready to receive data (there is no
busy signal, to stop the data flow commands on the other bus are used to stop transmission).  It is possible to use the converter in either the
hardware flow control mode or no flow control mode.  The recommended mode is no flow control.

RS485 Connection

When interfacing the converter to other products from Radical Electronics Inc. a standard modular 6 position 6 contact cable is used
(MOD6W7F-02).  The devices in the system are daisy chained together with up to 32 devices in the bus.  The output from the converter is
connected to the input of the first device; the output of the first device is connected to the input of the second and so on until all of the units are
connected.

When interfacing to equipment from other manufacturers, you will need to use a single ended 6 position 6 contact cable (MOD6W7F-
01).  The end of the cable wil l need to be stripped and the appropriate connector (if required) installed on the end of the cable.  The output
connector pin outs and wire colors are provided in Table 1 and Figure 1.

It is important to note that the converter is NOT ISOLATED.  It is possible to cause damage to the converter if the grounds of the two
systems (PCs and any of the equipment on the bus) have a large voltage potential between them.  For most small systems inside the same room
this will not cause a problem but if the RS485 bus is run from one building to another or run through a large building and isolator wil l be
required.  The isolator will provide lightning as well as ground offset protection.



Table 1
Connector Pin Wire Color Function
1 White Power
2 Black Transmit -
3 Red Transmit +
4 Green Receive -
5 Yellow Receive +
6 Blue Ground

Figure 1 – Connector Pin out

External Power Supply

The optional external power supply should be used in the following conditions:
1) There is equipment on the bus that requires power from the RS485 port to drive an internal isolator
2) A high baud rate is being used
3) Long cable lengths are being used that require terminating resistors.
4) The CTS or DTR pins cannot be forced to +7 to +12V continuously.
All of these conditions increase the power consumption of the converter and could possibly cause problems if there is not enough power
available.  When the power supply is connected to the converter, the converter will automaticall y use the power supply.  The power on the
output port will then be li ve.

Switch Configuration

There are 6 dipswitches that control the operation of the converter.  3 are for transmit control and the last 2 control the terminating
resistors.

The terminating resistors are used in systems where there is the need for high speed communication or long lengths of cable.  The
terminating resistors are used to damp out ringing in the cables so the waveform at the receiver is clean.  The terminating resistors should only
be used on the last receiver in the system.  The terminating resistors tend to draw current out of the bus continuously and make it impossible to
use the RS232 port to power the system.  If the baud rate in the system is low then it may be possible to not use the terminating resistors and
have the converter port powered.

The enable switches control how the transmitter output is controlled.  If the ON switch is set, the transmitter wil l be enabled
continuously and wil l not turn off.  If the CTS EN switch is set, the transmitter will be enabled when the CTS line is active.  If the DTR EN
switch is set, the transmitter is enabled when the DTR line is inactive.  When the converter is port powered, one of the CTS or DTR lines must
be inactive to power the converter.  One and only one of the 3 dip switches should be set.  Setting more than one switch wil l not damage the
unit but the operation wil l be unreliable.  When using the converter with Radical Electronics Inc. equipment the transmitter should always be
on.

The DIPswitches are shown in Figure 2.  A table of the dip switch functions is available in table 2

Figure 2 – Side view of converter with switch locations



Table 2 – Dip switch functions

Switch Function
1 Terminate RX
2 Terminate TX
3 DTR transmit enable
4 CTS transmit enable
5 Transmit on
6 Not Used

Construction

The Schematic is in Figure 3, the silkscreen of component locations is in Figure 4 and the top traces with the silkscreen is in Figure 5.

Power Supply Construction
Install the following components:
J103, D101, D102, D103, J102, C107, IC103, C108, and J101
Plug the DC adapter into J103.  +5V should be present at the output of IC103 (pin 3).
Disconnect the adapter.  Connect a 12V power supply from the ground plane(-) of the board to Pin 3(+) (TXD) of J102.  +5V should be present
at the output of IC103.
Disconnect the + terminal and connect it to pin 4 of J102.  There should be +5V at the output of IC103.
Disconnect the +terminal and connect it to pin 7 of J102.  There should be +5V at the output of IC103.
Disconnect the power supply.

This will t est the power sources for the board.

Converter construction
Install the following components:
C102, C103, C104, C105, C106, IC101
There is a trick in install ing IC101.  Since the lead pitch is really fine, it is impossible to solder each pin individually.  The technique that has
rather good success is to solder down two pins on opposite corners of the chip and get it aligned so all of the pins are over their pads.  The pins
are then all soldered down with excess solder.  This wil l bridge all of the pins but the pins will be soldered down.  The next step is to use solder
wick to remove the excess solder.  There will still be solder bridges but now they will be much smaller and almost invisible.  With a clean
soldering iron tip, heat the pins that are bridged and gently run a knife blade between the pins.  Not much pressure is needed, you only need to
break the surface tension of the solder to clear the bridge.  Check the pins for shorts using a magnifying glass and an ohm meter.

Plug the DC adapter into J103.
Check the voltage on pin 3 of IC103.  It should be at 5V.
Check the voltage on pin 3 of IC101.  The voltage should be at 7.6 to 8.5V
Check the voltage on pin 15 of IC101.  The voltage should be at –6.9V to –7.7V
Disconnect the DC adapter.

Install the rest of the components

Connect a wire from pin 2 to pin 4 of J101.  Wire wrap wire works well .



Connect a wire from pin 3 to pin 5 of J101.
Plug the DC adapter into J103.
Start up a terminal program such as hyperterminal.  Have hyperterminal connect to the com port that the adapter is going to be plugged into.
Set the program for echo off.  The port needs to be set for no flow control.  Try sending a few characters.  If they appear then the echo is on.
The converter is just a level shifter so baud rate, start, stop and parity bit settings don’ t matter.  Slower baud rates make it easier to view
problems using an oscilli scope.  Set the converter for only switch 5 ON.  The rest should be OFF.
Plug the converter into the com port
Try typing something.  If something appears then the converter is working.  If nothing appears, then either the converter is not working or the
terminal program is not set up correctly.  If you can get characters to appear by shorting pins 2 and 3 on J102 with no power applied to the
converter, then the converter is malfunctioning.  If nothing appears then there is probably something wrong with the PC setup.

Depending on the type of AC voltmeter you have, you may be able to use it to try to debug the converter.  To see if you can use your meter,
measure the voltage at pin 3 of J102.  You should see no voltage.  With the port baud rate set to 600bits/sec, press a bunch of keys.  If you see
some voltage then you can uses the meter.  Meters that usually work are AC RMS or true RMS meters.   Analog meters usually won’ t work.
Meters wil l usually fail this test by indicating a voltage when there is no activity.  Check the DC voltage on this pin.  If it is hooked to a PC
port, it should have a DC voltage on it.  An oscilli scope is the best for picking up activity.

When you press keys, you should see activity at the following locations:
RA2 – If no activity then the input RS485 to TTL converter is not functioning
RB2 – Should see no activity.  High TTL level output
J101 – If RA2 is active and no activity is seen on TX+/TX-/RX+/RX- then the TTL to RS485 converter is not functioning.
RA1 – If no activity is seen here then the RS485 to TTL converter is not functioning.
PIN 2 of J102 – If no activity is seen here then the TTL to RS232 converter is not functioning.  If there is activity, then the terminal program
might not be working or the connection to the PC is not functioning.

The data sheet for the converter is available on the Linear Technologies web site at:
www.linear.com









Qty P/N Title Reference(m)
3 BAS16-01 BAS16WT1_SILICON_SWITCH_DIODE D101 D102 D103
5 C104-02 100nF 50V CERAMIC SMT C102 C103 C104 C105 C106
2 C107-04 100uF 16V SMT E SIZE CASE C107 C108
1 CNM0407-01 Pactek case for rs485 to 232 converter
1 DB9-01 DB9 PCB mount connector female J102
1 DCRS485-01 RS232 TO RS485 CONVERTER MANUAL
1 DSW6-01 6 POSITION SMT SIDE ACTUATED DIP SWITCH SW101
1 J2MM-01 2 MM POWER CONNECTOR SMT J103
1 LTC1334 rs485/232 driver IC101
1 MC78M05CDT-01 5V_surface mount regulator DPAK case IC103
1 PCRS485-01 PCB for RS232 to RS485 converter
2 R331-03 330 ohm 0805 5% resistor R104 R105
2 R472-03 4k7 0805 5% resistor R101 R102
1 RJ11-01 RJ11 right angle connector J101


