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166-101
INTRODUCTION 1

INTRODUCTION

The MARC 166-101 FSK modem is a frequency shift keyed modem
capable of operating at speeds up to 1200 baud. This modem fits into a single
slot of the Allen-Bradley SLC 500 rack and connects to the backplane for +5V
power only and requires no PLC programming; the SLC 500 treats the modem
module as an empty I/O slot.

This manual covers the setup for the different modes of operation of the
166-101 FSK modem. First, the jumper configuration, the connector pinout, and
the phone line pinout is discussed. The next chapter, transmit mode, tells how to
select the transmit level of the modem. The modem mode chapter offers a table
listing the different modes of operation. Then, the LEDs functions are covered
followed by a simple example configuration which serves as a general guideline
to setting up the 166-101 FSK modem. The example suggests a way to test the
modem rather than a standard means of communication.
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CONNECTORS

CONNECTORS

The MARC 166-101 FSK modem for Allen-Bradley SLC500 PLCs
standard factory configuration sets up the modem for Bell 202 compatibility and
for operation on a 4-wire leased telephone line. Other modes of operation are
user selectable by changing jumpers located on the FSK modem printed circuit
board. This chapter describes the modem option jumpers and connections.

The standard configuration uses port 1 (upper connector) for RS232
communication and the RJ11 jack for the telephone line connection. Port 2 is not
used.

STANDARD JUMPER CONFIGURATION

J1 3-4
7-8 P1=RS232
10-12
J2 3-4
7-8 P2=RS232
10-12
J3 1-2
J4 1-2
J5 2-3 4-WIRE OPERATION
J6 2-3
J7 1-2 P1-PIN 4 1S ACTIVE
J8 1-2 P2-PIN 4 IS ACTIVE
J10  1-3,4-6, 7-9, 10-12, 13-15 & 16-18 P1 IS DCE PINOUT
P5 56 P1-PIN 6 1S DCD
9-10 ON-LINE LED IS DCD
11-12 P1-PIN 8 IS CTS
13-14 P1-PIN 2 IS RECEIVED DATA
15-16 P1-PIN 7 IS RTS
17-18 P1-PIN 3 IS TRANSMIT DATA
P4 1-2 ERROR LED IS ENABLED
5-21 MODEM IS ENABLED
6-22 DSR IS HIGH
13-14 DTR DIALING ENABLED
25-24 ON-LINE LED IS DCD

CONNECTOR PINOUT
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CONNECTORS

Connector P1 is used for RS232 communication. The pin-out of
connector P1 with standard jumpers installed is shown below. The connections
shown below are DCE connections. Connector P1 can be setup to have DTE
connections by changing jumper j10 to have the following connections: 2-4, 3-5,
8-10, 9-11, 14-16 and 15-17. This will effectively reverse the signals on 2, 3, 4,
6, 7 and 8. Connector P2 is always a DTE connector.

NC USED ONLY FOR RS422/485 OPERATION

RD OUTPUT DATA RECEIVED BY MODEM

TD INPUT DATA TO BE TRANSMITTED FROM MODEM
DTR INPUT DATA TERMINAL READY

GND SIGNAL REFERENCE

DCD OUTPUT DATA CARRIER DETECTED

RTS INPUT REQUEST TO SEND TO MODEM

CTS OUTPUT CLEAR TO SEND FROM MODEM

NC USED ONLY FOR RS422/485 OPERATION

OCOoO~NOOAAPRWN-=-

166-101 PORT 1 1747-KE PORT 2
NC 1 1 NG
RD 2 2 RXD
TD 3 3 TXD
DTR 4 4 DTR
GND 5 5 GND
DCD 6 6 DSR
RTS 7 7 RTS
CTS 8 8 CTS
NC 9 9 NC

DE-98 DE-9S

MARC CABLE ASS'Y

166-101 PORT 1 SLC 503 CHAN 0
NG 1 1 | DCD
RD 2 2 | BXD
D 3 3 | TXD
DTR | 4 I 4 | DIR
GND | § 5 | GND
DCD | & L& | osm
RTS |7 7 | RTS
CcTS |8 8 | CTS
NC 9 9 | NC

DE-9S DE-8S

MARC CABLE ASS'Y

127-069-XX

PHONE LINE CONNECTIONS
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CONNECTORS

The RJ-11 connector is used for connection to the telephone line. As
standard modular line cord can be used for the telephone connection; the
telephone company should switch the transmits and receives. The RJ-11 pin-out
is shown below.

1 PTT OUTPUT
2  RX+ YELLOW
3 TX+ GREEN
4  TX- RED

5  RX- BLACK
6 PTT COMMON

When connecting two modems back-to-back remember to reverse the transmit
and receive wires so that the transmit output of one modem goes to the receive
input of the other modem.

1PTT 1PTT
2RX+ 2 RX+
3 TX+ < 3 TX+
M 5RX.
6 PTT 6 PTT

The PTT output can be used as a “Push-to-Talk” signal to key a radio
transmitter when using the FSK modem with a radio. The PTT output is an
isolated dry relay contact output that will be closed when the FSK modem is
ready to transmit (its RTS input is high). The PTT relay is enabled by installing
jumper J12. The output can be referenced to the modems digital ground by
installing jumper J11. Standard configuration does not have the jumpers
installed.
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TRANSMIT LEVEL

TRANSMIT LEVEL

The transmit level is set by setting switch SW1 as shown below. For
standard output levels only one position should be on at a time. Lower output
levels can be obtained by turning on more than one switch at a time.

SW1 1 +2dB

0dB
-2dB
-4dB
-6dB
-10dB
-12dB

O~NOAPR,WN
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MODEM MODE

123 456178

X X X X X X X X X X X X X X X X X
X X X X X X X X X X X X X X X X

X

1

1

1

1

1

X X X X X X X X X X X X X X X X X

MODEM MODE

OPERATING MODE

Bell 103 Originate, 300 bps, Full duplex

Bell 103 Answer, 300 bps, Full duplex

Bell 202, 1200 bps, Half duplex

Bell 202, 1200 bps, Half duplex with equalizer

CCITT V.21 Originate, 300 bps, Full duplex

CCITT V.21 Answer, 300 bps, Full duplex

CCITT V.23 Mode 2, 1200 bps, Half duplex

CCITT V.23 Mode 2, 1200 bps, Half duplex with equalizer
CCITT V.23 Mode 1, 600 bps, Half duplex

CCITT V.23 Mode 1, 600 bps, Half duplex with Soft Turn Off
CCITT V.23 Mode 2, 1200 bps, Half duplex with Soft Turn Off
CCITT V.23 Mode 2, 1200 bps, H-D w/ equalizer & Soft Turn Off
Bell 202, 1200 bps, Full duplex

Bell 202, 1200 bps, Full duplex with equalizer

CCITT V.23 Mode 2, 1200 bps, Full duplex

CCITT V.23 Mode 2, 1200 bps, Full duplex with equalizer

CCITT V.23 Mode 1, 600 bps, Full duplex
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LED DESCRIPTION

Five LEDs display the modem’s communication lines: the ONLINE,
P1RXD, P1TXD, MDMRXD, and the MDMTXD. The ONLINE LED lights up
when the 166-101 receives a carrier signal on its DCD pin. A receive and
transmit signal on port 1 triggers the P1RXD and P1TXD LEDs respectively. The
MDMRXD and the MDMTXD LEDs respond to a receive or transmit signal on the
modem port. The P2RXD, P2TXD and ERROR LEDs are disabled for the
modem function.
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EXAMPLE CONFIGURATIONS

This example demonstrates a possible configuration to allow two SLC500s
to communicate through two MARC 166-101 leased line modems. Configure
both modems for Bell 202, 1200 bps, Full Duplex according to the modem mode
table and the transmit level at 0 dB. Next, set up each SLC500’s channel 0

according to figures 6.1 and 6.2.

CHANHMEL A CONFIGURATION
Current Communication Mode:
System Mode Driver:
Uzser Mode Driver:
Urite Protect:
Mode Changes:
Mode Attention Character:
System Mode Character:
Uzer Mode Character:
Edit Rezource- File Owner Timeout:
Pazsthru Link ID:
CHANMEL 1 CONFIGURATION
System Mode Driver:
Write Protect:
Edit HResource-File Ouner Timeout:
Passthru Link ID:

= MS-DOS Prompt
CHANNEL COMFIGURATION

S Y5 TEM
DFi_FULL-DUPLEX
GENERIC ASCII

DISABLED
DISABLED

~1h

8

u

68 Czeconds?
1 Cdecimal>
DH-485 MASTER
DISABLED

(5] (zeconds>
2 Cdecimall

Press a function key

pffline

HB SYSECHA USE
ONFIG ONFIG
F4 F5

no forces EDITS:

NONE

H1 SY¥S
ONFI1G
F?

File MODEMY

Figure 6.1
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EXAMPLE CONFIGURATION

Ak

= MS5-DOS Prompt hd
CHANNEL B8 SYSTEH MODE CONFIGURATION

Communication Driver: DF1 FULL-DUPLEX
Diagnozstic File: Rezerved
Baud Rate: Parity: NONE
Stop Bits: 1
Duplicate Detect: EHABLED Error Detect: CRC
ACK Timeout [x28 m=s1: LA HAK Retries: 3
EHQ Retries: 3
Source I1D: b
Emhedded Responses: ENMABLED
Control Line: FULL-DUPLEX HODEM

Prezz a function key

no forces EDITS:= NONE File MODEMU

ACCEPT UNDO
EDITS EDITS

Fi F2

Figure 6.2

MS-DOS Prompt
Type: PEER-TO-PEER
Read-Urite: WRITE
Target Device: LAACPruU ignore if timed out:
LocalsRemote: LOCAL to he retried:
Control Block: HY:-8 awaiting execution:
Channel: A continuous run:
Target HMode <decimal>: 2 EFrOr:
meszage done:
message transmitting:
message enabled:
Source File Address: H waiting for gueue zpace:
Target Destination File Addr
Meszage Length in Elements:
Message Timeout (seconds>:

BEEDE -SSR

ERROR CODE: BAHHA control hit addressz: N7:@/8
Error Code Desc:

Press a function key. {EMTER> to save and exit. or <ESC> to abort

of fline no forces INSTR HMODIFY Flle MODEMH

ARGET FILE ARGET ESSAGEMESSAGE
NgEE 'DDRESS DDRESS IENGTH IHEOUT BIT

Figure 6.3
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EXAMPLE CONFIGURATION

MS-DOS Prompt
Type: PEER-TO-PEER
Read-Urite: READ
Target Device: LAACPruU ignore if timed out:
LocalsRemote: LOCAL to he retried:
Control Block: HY:-28 awaiting execution:
Channel: a continuous run:
Target HMode <decimal>: 1 EFrOr:
meszage done:
message transmitting:
message enabled:
Destination File Address: waiting for gueue zpace:
Target Source File Address:
Meszage Length in Elements:
Message Timeout (seconds>:

BEEDE -SSR

ERROR CODE: BAHHA control hit addrezz: N7:20-/8
Error Code Desc:

Press a function key. {EMTER> to save and exit. or <ESC> to abort

of fline no forces INSTR HMODIFY File MODEMU

ARGET FILE ARGET ESSAGEgMESSAGERT OGGLE
NODE ADDRES S RADDRES S BLEMGTH IMEQUT BIT
FS Fb F8 F?

Fi F?

Figure 6.4

After configuring channel 0, write the ladder logic program shown in figure 6.5.
Figure 6.3 and figure 6.4 describe the write and read message commands in
greater detail. When the SLC500 with this program is put into the run mode, the
LEDs will flicker in a see-saw manner; the P1RXD and the MDMTXD blink
simultaneously with P1TXD and MDMRXD following. The ONLINE LED should
remain on.
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EXAMPLE CONFIGURATION

Rung 2:0
WRITE MESSAGE RUNG

| enabled if

| not first |
| scan |
| s:1 +MSG-——=— === ————————— + |
|====1/ [~ e e +READ/WRITE MESSAGE +- (EN) - |
| 15 | Type PEER-TO-PEER+- (DN) |
| |Read/Write WRITE+- (ER) |
| |Target Device 500CPU|

| |Local/Remote LOCAL|

| |Control Block N7:0]|

| |Control Block Length 14|

| e LT + |

Rung 2:1
READ MESSAGE RUNG

| enabled if

| not first |
| scan |
| s:1 +MSG-—————— + |
|====1/ [~ e e +READ/WRITE MESSAGE +- (EN) - |
| 15 | Type PEER-TO-PEER+- (DN) |
| |Read/Write READ+- (ER) |
| |Target Device 500CPU |

| |Local/Remote LOCAL|

| |Control Block N7:20|

| |Control Block Length 14|

| B e e L E + |

Rung 2:2
THIS RUNG RETRIGGERS MESSAGE INSTRUCTION AFTER
RESETS MESSAGE RUNGS THAT ERROR

| MSG done not
| enabled
| and
| waiting
|
| N7:0 N7:0
|=+-=---1 [-—--- Rl I e
(] 13 | 10
(| (2:0) | (2:0)
(| |
(| |
(| |
| | MSG ERROR |
(| N7:0 |
| +=-==1 [-=--- +
| 12
| (2:0)
Rung 2:3
|
| === +END+-----

Figure 6.5

COMPLETION OR ON ERROR AND ALSO
OUT AND HANG UP.

|
I
|
Unlatch |
MSG enable
N7:0 |
————— e (U) = === =4 |
| 15 [
| (|
| If MSG |Unlatch (]
| timeout is|MSG |
| on then...|timeout (]
| Ibit |
| N7:0 N7:0 [
+----1 [-—————- (U) -——-—-- + |
8 8 |
|
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CONTACT OUR SALES OFFICE FOR
ADDITIONAL INFORMATION ON OUR
PLC COMMUNICATIONS PRODUCTS

LEASED LINE MODEMS
FOR PLC 5 AND SLC 500

DIAL UP MODEMS
FOR PLC 5 AND SLC 500

COMM-MASTER™
PLC 5 POLLING MASTER CARD

COMM-TROLLER™
PLC 5 PROTOCOL CONVERTER

OMNII-COMM™
UNIVERSAL COMMUNICATIONS CONTROLLER
FOR PLC5 AND SLC 500

MIILLE APPLIED RESEARCH CO., INC.
P.O. BOX 87634
HOUSTON, TEXAS 77287
U.S.A.

VOICE 800/729-0818
OR
FAX 713/472-0318
http://www.miille.com
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