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WELCOME

OVERVIEW

Opto 22's AC7A/B is an external, standalone, adapter card which converts RS-232 serial communication
to R3-422/485 serial communication. The AC7A/B has optical isolation between its RS-232 port and its
RS-422/485 port, with full transient protection on the RS-422/485 lines. The AC7A/B is an apen chassis circuit
board, and is designed to be mounted inside a protective enciosure (protective enclosure not included.)
The converter operates as a full duplex device with transmission speeds up to 38,400 baud for distances up to
5,000 feet using two twisted pairs and a ground wire. Only "REV L" boards and above {AC7A) and "Rev (" boards
and above (AC7B), can be used up to 115,200 baud. Earlier revision boards will operate up to 38,400 baud only.
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ABOUT THIS MANUAL

%

This manual is organized as follows:

* Introduction

* Installing the AC7A/B for use with Opto 22's Optomux I/0

° Installing the AG7A/B for use with Devices other than Opto 22's Optomux /0
¢ Additional Technical Information

o Appendix A: AC7A/B Connection Pinout

®  Product Support
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INFRODUCTION

INTRODUCTION

DESCRIPTION

FEATURES

The AC7A/B is an external, standalone, adapter card which converts RS-232 serial communication to RS-422/485
serial communication. The AC7A/B has optical isolation between its BS-232 port and its RS-422/485 part, with full
transient protection on the AS-422/485 lines. The AC7A/B is an open chassis circuit board, and is designed to be
mounted inside a protective enclosure (protective enclosure not included.) The converter operates as a full duplex
device with transmission speeds up to 38,400 baud for distances up to 5,000 feet using two twisted pairs and a
signal ground wire. Revision L and newer AC7A/B's can operate at upto 115,200 baud. The maximum distance for
115,200 baud rate is 3,000 feet.

Note: See the solder fnon-component) side of the circuit hoard for the revision number. An example is "001782L"
where "L is the revision letter.

e RS-422/485 balanced line drivers.

*  Multidrop capability on the RS-422/485 communication fines.

o Baudrates up to 38,400 baud (up t0 115,200 baud for revision L and more current).

e Uptn5,000 feet maximum cable length at 38,400 baud (3,000 feet maximum cable lengthat 115,200 baud).
o  Bi-directional CT'S and RTS handshaking lines.

o (ptically-isolated up to 4,000 valts between the BS-232 and RS-422/485 lines.

e RS-422/485 lines have transient protection.

e |EDindicators for transmit, receive, RTS, CTS, and power.

e On-board power supply.

e Jumper configurable termination and biasing for RS-422/485 lines.

AC7A/B User's Guide B



INTRODUCTION

SPECIFICATIONS

Power Requirements
ACTA
ACTB

115 VAC + 10 VAC @ 50-60 Hz
220 VAC £ 20 VAC @ 50-60 Hz

Power Consumpfion

0.1 amps @ 115 VAC
5 watts (dissipation)

Operating
Temperaiure Range

0°Ct70°C
1o 85% humidity {non-condensing)

Optical Isolation

4,000 VAC between RS-232 and RS-422/485

RS§-232 Interface

25-pin, DB-25 female connector

RS-422/485 Irterface

Screw terminals or 9-pin, DB-9 female connector

Baud Rate

Up to 38,400 baud (115,200 baud in Rev. L and later)

RS-232 Distance

Up to 50 feet

RS5-422/485 Distance

Up to 5,000 feet at 38,400 baud (3,000 feet at 115,200 baud)

Communications

RS-422/485 full duplex over fwo twisted pairs and a signal ground.
Additional twisted pairs for RTS and CTS. Also supports RS-485
2-wire mode. This requires user to build a custom RS-232 cable.

Indicators

Transmit, receive, RTS, CTS, and power.

DIMENSIONS
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Figure 1-2: AC7A/B Card Dimensions



INSTALLATION

INSTALLING THE AC7A/B FOR USE
WITH OPTO 22'S OPTOMUX 1/0

This section gives instructions for installing the AC7A/B adapter card for connecting an Optomux network in
A-wire RS-422/485 mode with a PC.

If you are using the AC7A/B card to communicate with equipment other than Opto 22°s Optomux I/0, please see
“Installing the AC7A/B for use with davices other than Opto 22's Optomux /0" later in this document, If you would
like more Getailed information, please see "Additional Technical Information™.

EQUIPMENT REQUIRED FOR INSTALLATION

¢ Medium size flat-blade screwdriver
= Wire stripper

= Variety of color-coded wires and cables:

-#22 or #24 gauge twisted-pair cable for commenication cables

~-#18 gauge for power connections.

MOUNTING THE AC7A/B

The AC7A/B adapter card may be mounted in any position on any flat surface. The AC7A/B is supplied with
3/4" standoffs. All of the standoffs should be secured using #6 mounting hardware to provide maximum physical

' strength. Sufficient space should be leftaround the AC7A/B for serial communication cables and for power wiring.
Figure 2-1 shows the dimensions of the AC7A/B adapter card.

AC7A/B User's Guide 7



INSTALLATION
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Figure 2-1: ACTA/B Card Dimensions

CONNECTING AC POWER TO THE AC7A/B

Caution: Make sure that power is OFF while making or removing all connections to the AC7A/8 and Optomux.

For safety purposes, a plastic insufating cover is provided for the power terminal block, and shouldbe installed after
power wiring is completed.

The AC7A/B has a terminal strip with three screw terminals for AC power. The AC power, which is supplied to the
AC7A/B, should have three wires, two for AC power and one for earth ground (usually colored green). Connect the
wire for earth ground (usually colored green) 1o the center screw terminal which is labeled GND. Connect theother
two wires to the terminals marked AC, one wire per terminal. The polarity of the AC power wires withrespect o the
AC screw terminals on the power connector of the AC7A/B does not matter.

If using a standard, 3-conductor power cord with a three-pronged plug, it should be at least #18 gauge wires or

- larger. Or one end should be the three-pronged plug; the other should have three wires with approximately

~1/4" (6mm) of insulation stripped off the end of each wire. Find the wire that correspands to earth ground

(usualiycolored green) and connect this to the terminal labeled GND. You may determine the ground wire by using

anohmmeterand testing for continuity with the ground pin on the plug. The other two wires should be connected

tothe terminals marked AC, one wire per terminal. The polarity of the AC power wires with respect to the screw
terminals marked AC on the AC7A/B does not matter.

AC fe AL

Figure 2-2: Connector Terminal
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INSTALLATION

CONNECTING THE AC7A/B TO YOUR PC

A standard RS-232 seriaf cabie may be used to connect the AC7A/B adapter card to the PC. One end of the
RS-232 cable must have a male 25-pin {DB-25) connector for the AC7A/B. The other end of the cable is for the PC,
and will most likely need either a 9-pin {DB-9) female connector, or a 25-pin{DB-25] female connector, depending
0N your computer.
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Figure 2-3: Standard Straight-Through 25-Pin to 25-Pin RS-232 Cable
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Figure 2-4: Standard Straight-Through 9-Pin to 25-Pin RS-232 Cable

Itis also possible to make your own cable for connections between the AC7A/B and an RS-232 device. The only
connections that are absol utely necessary are transmit and receive (RS-232 pins 2 and 3) and signal ground, which
is pin 7 of standard 25-pin connectors. Ground is usually pin 5 on 9-pin RS-232 connectors. {Note: the 9-pin
connector on the AC7A/B adapter card is for RS-485, not RS-232. This sections applies only to the 25-pin [DB-25]
RS-232 connection on the AC7A/B adapter card.}

AC7A/B User's Guide 9



INSTALLATION
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Figure 2-5: 25-Pin to 25-Pin, 3-Wire RS-232 Cable (made by user}
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Figure 2-6: 9-Pin to 25-Pin, 3-Wire RS-232 Cable (made by user}

Note: Some serial cables that look like standard straight-through cables are actually null modem cables.
The wiring diagram for & NULL modem cable is shown below:
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Figure 2-7: 25-Pin to 25-Pin Null Modem Cable Diagram
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Figure 2-8: 9-Pin to 25-Pin Null Modem Cable Diagram

Todetermine whether you have a null-modem or standard cable, perform the following tests:

If you have a cable with 25-pin connectors at both ends, then test the cable for electrical continuity
between pin 2 on one end of the cable and pin 2 on the other end. These two pins are tied together on a standard
25-pin to 25-pin straight-through cable. in & 25-pin to 25-pin null-modem cable, pin 2 of one end is tied to pin 3 of
the otherend.

lfyou have a cable with a 25-pin connector at one end, and a 3-pin on the other end, then test the cable
for edectrical continuity between pin 2 on one end of the cable and pin 3 on the other end. These two pins are tied
together on a standard 25-pin to 3-pin straight-through cable. In a 25-pin to 9-pin null-madem cable, pin 2 of oneend
is tied to pin Z of the other end.

AC7A/B User's Guide 11



INSTALLATION

SETTING THE AC7A/B k>-272 JUMPERS
(FIRST GROUP - NEAR THE 25-"'N RS-232 CONNECTOR)

This group of jumpers is located right next to the DB-25 conu.ortor on the AC7A/B. The first 6 pins of the group are
labeled PIN 2 GUT, PIN 3 IN, and PIN 2 IN, PIN 3 OUT. The rest ar. tabeled by the letters A through H.

This groug of jumpers determine which pir on the DB-25 connector is used for ransmitting data as well as routing
options for other pins. Detailed information about this is covered later in this manual in "Additonal Technical
Infarmaticn”,

If you are using a standard straight-through cable to connect the AC7A/B to your PC, then set these jumpers as
shown below;

e |
<6 o ol ¢ |
a}ﬂ; ofnfe el m .
2 w
H
B
. 5d
a
QQQ MRAT

E DENOTES JUMPER INSTALLED EJ BENOTES JUMPER HOT SNSTALLED

Figure 2-9: Jumper Settings for Standard Straight-Through RS-232 Cable
"Ifyou are using a NULL modem cable ta connect the AC7A/B to your PC, you will need different jumper settings.

See Figures 2-7 and 2-8 for more details on nuil modem cabtes. The jumper settings for a MULL modem cable
connecting an AC7A/B to a PC are shown on the next page:

12  AC7A/B User's Guide
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Figure 2-10: Null Modem Cable Jumper Settings

SETTING THE AC7A/B RS-422/485 JUMPERS
(GROUPS B AND ()

These two jumper groups are located above the green -screw-terminal RS-422/485 connector. Group Bis on the
left, and group C is on the right. If the AC7A/B is being used in a standard Optomux network in either repeat or

multidrop mode, install the jumpers as shown below.

ce

arTe 22
ACTA

&

n DEHOTES JUWPER INSTALLED [] DENOTES JUMPER NOT RISTALLED

Figure 2-11: ACTA/B R5-422/485 Jumper Seitings for use with Optomux Brain Boards

More details an these jumpers are inciuded in fater sections of this manual.
ACTA/B User's Guide 13



INSTALLATION

CONNECTING THE AC7A/B TO THE OPTOMUX NETWORK

Standard Configuration

For this connection, Opto 22 recommends that you use three pairs of shielded, twisted wire. This comes to a total
of 6 wires in addition to the shield drain wirg. All conductors should be siranded #22 or#24 gauge, with a nominal
impedance of 100 ohms and a capacitance of 12.5 pF/ft.

The first pair of twisted wire connects the TO+ and TO- terminals on the AC7A/B to the FH+ and FH- terminals on
the Optomusx device (TO+to FH+and TO- to FH-}. The second pair of twisted wire connects the FO+ and FO- terminals
on the AC7A/B to the TH+ and TH- terminals on the Optomux equipment. The third pair of twisted wire cannects
the LOGIC GND terminal on the AC7A/8B to the COM terminal of the Optomux device. Finally, the shield of the three
pairs of twisted wire should be tied to earth ground at only one of its two ends.

) GRN 8
Hren 8L Z01)
B+O et ol NV
12 Pl
e WHT — | 12|@E
12 8K — | Tl
= RED ——— | 010
e BLK — | FoDf
i OIS
1P it

| OFTOMUX

ACTAIB DRAIN WIRE

EARTH GROUNDED
AT ONE END
QNEY

Figure 2-12: Standard RS-422/485 Wiring from AC7A/B to Optomux Brain Board

For details on connecting multiple Optomux brain boards to the RS-422/485 communication cable, please see the
Optomux Bt and BZdata shest {form 463).

Alternate Configuration

A slightly less noise-immune connection may be made with a two twisted-pair shielded cable. Instead, use the
shield drain wire of the cable to connect logic ground/common between the two devices. In this case, DONOT
- connect the shield to earth ground.
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SHI {0 WHT—— ) &

i ELD LY —at e E.
— Bk T RED — | 4

— WHT DO( : :' >< BLK wee :F

— BiK : #
—RED 3 &

DO NOT

CONNECT e —
SHIELD DRAIN Fro
WIRE TO EARTH

GROUND

Figure 2-13: Alternate RS-422/485 Wiring from AC7A/B to Optomux Brain Board
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INSTALLATION

APPLY AC POWER

The AC7A/B should now be ready to use with your Optomux network. After all wiring connections are made, and
jumper settings have been checked, it is time to supply AC power to the AC7A/B. The AC7A requires 115 VAC at
50~80 Hz. The AC7B uses 220VAC at 5060 Hz. Once power has been supplied to the AC7A/B, the LED labeled
PWR ON shouid become illuminated.

COMMUNICATION LEDS

The communication LEDs are labeled with respect to the RS-422/485 side of the ACTA/B.

The TX{Transmit) LED will flash when the AC7A/B is transmitting data out its RS-422/485 port {i.e., data is entering
the RS-232 port and exiting the RS-422/485 port).

TX = RS-232 —> ACTA/B —> RS-422/485

The BX (Receive) LED will flash when the AC7A/B is receiving data into its RS-485 port (i.e. data is entering
the RS-485 port and exiting the RS-232 port).

RX = RS-232 <— AC7A/B <— RS-422/485

The RTS (Request to Send) LED will turn on when the AC7A/B is requesting to transmit data out its RS-422/485
port. The RTS output tells the other RS-422/485 device that the AC7A/B would like to send data.

RTS = AC7A/B —> RS-422/485

The CTS {Clear to Send) LED will turn on when the AC7A/B is receiving a CTS signal from another RS-422/485
device. The received CTS signal tells the AC7A/B that the cther RS-422/485 device is ready to receive data. In other
words, the received CTS signal gives the AC7A/B permission to transmit data out of its RS-422/485 port.

CTS = AC7A/B <— RS-422/485

Note: The RTS and CTS lines are NOT used by Optomux, so the state of the RTS and CTS LEDs is not important
when an AC7A/B is communicating with Jptomux [/ devices.
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INSTALLATION (cont.}

OVERVIEW

The AC7A/B was originally designed specifically to make it easy to connect any device with a standard
RS-232 part to Opto 22's Optomux |/0 in 4 wire RS-422/485 mode. However, the AC7A/B can also be used as a
general purpose, bi-directional RS-232 to RS-422/485 converter.

EQUIPMENT REQUIRED FOR INSTALLATION

+ Medium size flat-blade screwdriver
= Wire stripper

= Variety of color-coded wires and cables:

-#22 or #24 gauge twisted-pair cable for communication cables

-#18 gauge for power connections.

MOUNTING. THE AC7A/B

The AC7A/B adapter card may be mounted in any position on any fiat surface. The AC7A/B is supplied with
3/4" standoffs. All of the standoffs should be secured using #6 mounting hardware to provide maximum
physical strength. Sufficient space should be left around the AC7A/B for serial communication cables and for
power wiring. Figure 3-1 shows the dimensions of the AC7A/B adapter card.
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