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How to Use This Manual

This manual details the installation and operation of the Central Data 8/tcII and 8/tcfmII eight-channel terminal concentrators. You must have a Central Data 8x2, 8x4AT, or 8x4GT host adapter card in order to use the terminal concentrator. (These host adapters are all referred to generically as “8x4” in this manual.)

Installation and operation of the 8x4 host adapter and its associated device driver and utility software are covered in the 8x4 Intelligent Multiport Host Adapter and Software Installation and User’s Guide that comes with the 8x4. Please note that all troubleshooting tips, including troubleshooting of the terminal concentrators, are covered in that manual.

Below is a description of the chapters of this manual.

1.
Overview — What the terminal concentrator is and how it works, plus information on how to contact us and what to do if you need to return the product to us for any reason.

2.
Hardware Installation — Installation of the terminal concentrator and the RS-232 connections.

3.
Hardware Specifications — Hardware component overview, pin-outs of connectors, wiring information for cables, and detailed specifications.
1. Overview

The 8/tcII or 8/tcfmII terminal concentrator attaches to the 8x4 host adapter and provides intelligent I/O handling for eight serial ports. Its features are:

SYMBOL 183 \f "Symbol" \s 10 \h
8 serial ports supporting industry standard terminals, printers and modems

SYMBOL 183 \f "Symbol" \s 10 \h
Local microprocessor performs low-level serial input/output functions, increasing overall system performance

SYMBOL 183 \f "Symbol" \s 10 \h
Overall throughput of over 20,000 characters per second

SYMBOL 183 \f "Symbol" \s 10 \h
Baud rates individually set for each port, from 50 to 115.2K baud

SYMBOL 183 \f "Symbol" \s 10 \h
Two indicator lights per port simplify concentrator to peripheral troubleshooting

SYMBOL 183 \f "Symbol" \s 10 \h
Easy-to-connect modular phone jacks and cables

SYMBOL 183 \f "Symbol" \s 10 \h
RS-422 connection to the host at 230.4K baud, over a single twisted-pair cable

SYMBOL 183 \f "Symbol" \s 10 \h
Installation up to 1,000 feet (300 meters) away from the host

SYMBOL 183 \f "Symbol" \s 10 \h
Surge protection provided on all signals

The terminal concentrator plugs into an 8x4 RS-422 concentrator channel. Each terminal concentrator supports up to eight terminals. Its small size allows it to fit almost anywhere.

It concentrates eight serial data ports onto a single twisted-pair high-speed link back to the host. To minimize cable clutter and reduce wiring costs, the terminal concentrator can be placed up to 1,000 feet (300 meters) away from the system.

Each RS-232 port has two indicator lights. In general, a green light signifies carrier detect; a yellow light indicates whether the concentrator is receiving data from the peripheral. These lights function independently of the host connection and proper port setup. Their prime use is to facilitate the actual electrical connection of the peripherals to the terminal concentrator.

There are two models of the terminal concentrator.

SYMBOL 183 \f "Symbol" \s 10 \h
The 8/tcfmII terminal concentrator has full modem control signals using an 8-wire connection (RJ-45).

SYMBOL 183 \f "Symbol" \s 10 \h
The 8/tcII terminal concentrator supports partial modem control and uses a 4-wire connection (RJ-11).

The model numbers used when ordering the terminal concentrators are:

60-0108-01
8/tcII with 100-125 VAC power supply

60-0109-01
8/tcII with 200-240 VAC power supply

60-0114-01
8/tcfmII with 100-125 VAC power supply

60-0115-01
8/tcfmII with 200-240 VAC power supply

Contacting Central Data

You can contact Central Data by any of the following methods:

Phone: 1.217.359.8010
Toll Free (U.S.): 1.800.482.0315
FAX: 1.217.359.6904
email: support@cd.com
WWW: http://www.cd.com
ftp: ftp.cd.com
Before Returning Your Product to Us

Always contact us to request an RMA number before sending anything back. Please have the model and serial numbers for the product ready before you call. Pack the unit carefully before shipment to the following address:

Central Data

RMA #_____________

1602 Newton Drive

Champaign, IL  61821-1098

2. Hardware Installation

Each 8x4 can have from one to four terminal concentrators attached to it; each 8x2 can have one or two terminal concentrators. Each terminal concentrator, in turn, supports up to eight serial ports. Although there are two versions of the terminal concentrator, the installation procedures are almost identical. You can mix different types of terminal concentrators on the host adapter. The 8/tcfmII has additional modem control signals, but is otherwise interchangeable with the 8/tcII.

The 8/tcII and 8/tcfmII draw power from an external, wall-mounted power supply. The US version simply plugs into any 115 VAC outlet. The other end of the supply plugs into the connector marked POWER on the back of the concentrator. 

The international version of the 8/tcII and 8/tcfmII use 230 VAC power via a country specific line cord that plugs into an industry standard IEC-320 socket on the power supply. Plug the line cord into an AC outlet and plug the other end into the power supply provided with the 8/tcII or 8/tcfmII. Plug the power supply into the connector marked POWER on the back of the concentrator.

The connection between the 8x4 and the concentrator is made using the small 8-pin circular connector on the 8x4 and an identical connector on the terminal concentrator that is labeled HOST. A 10-foot (3-meter) cable is supplied with the terminal concentrator. (If a longer cable is needed, see the Host-to-Concentrator Connection section of the next chapter.)

Plug one end of the supplied 8-pin cable into the 8x4 board and the other end into the terminal concentrator. If the computer is not yet powered on, turn it on now. You can also install the terminal concentrator after the host has been turned on. The software will automatically determine that the concentrator is attached and will make its ports available to the host.

When you plug in the concentrator it will execute a self-test sequence. After the self-test sequence, the HOST light will be blinking if the host has not begun polling the concentrator and will turn solid when the host begins polling the concentrator. 

RS-232 serial devices such as terminals, modems or printers can be connected to the eight ports. One terminal cable is supplied with each 8/tcII; both a terminal and a modem cable are supplied with each 8/tcfmII. The cables have a modular connector at one end and a male DB-25 connector at the other end.

After the hardware installation, proceed to the software installation. It is not necessary to connect all terminals and terminal concentrators before proceeding with the software installation. If you are adding a new concentrator to an existing system, you do not need to modify the software. Simply plug the concentrator into the host adapter and begin using the ports of the newly attached concentrator.

Terminal Concentrator Back Panel

Eight RS-232 ports, the host connector, and the power supply connector are on the back of the terminal concentrator. The back panels of the 8/tcII and 8/tcfmII look similar to the following diagram:
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RS-232 Connections

On the 8/tcII, an RJ-11 connector with a four-wire subset of RS-232 is used to simplify terminal connection.
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The 8/tcfmII uses an RJ-45 connector and provide additional RS-232 modem control signals.
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See Chapter 3 for the pin-out diagrams and other connection details.

Host-to-Concentrator Connection

The 8x4 connects to the terminal concentrator through an 8-pin mini-DIN connector. The clock signal is encoded with the data, and a single differential pair is used for both transmit and receive.

Since the data signals are a differential RS-422, the distance between the host and the concentrator can be extended to 1,000 feet (300 meters). If you use an RS-422 cable to extend the distance between the host system and terminal concentrators beyond 10 feet (3 meters), it is extremely important that the cable uses twisted pair cable. See Chapter 3 for cable details.

External Power Source

The connector on the back of the terminal concentrator labeled POWER should be attached to external power supply provided with the unit.

Terminal Concentrator Front Panel

The front of the concentrator has 17 LEDs in total.
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A single green LED labeled HOST will blink if the unit has power but is not being polled from the host. For instance, this will occur when the 8x4 driver is not running in System Maintenance mode and while diagnostics are being run.

When the host LED is steady, communication packets are being exchanged between the 8x4 and the terminal concentrator. This exchange goes on even if there is no actual data traffic. The individual port indicator lights look like:
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To assist with the connection of peripherals, each port has two LEDs associated with it. The LEDs provide information about the ports even when the host software is not running.

8/tcII

A blinking green LED indicates the channel has DCD asserted. A steady green indicates that DCD is asserted and the operating system has opened that port.

A blinking yellow LED indicates data is coming from the peripheral on the RxD signal. It is independent of the system software, and whether or not the baud rates are properly set.

8/tcfmII

A blinking green LED indicates that DCD is asserted for a particular channel (but the OS has not opened the port). A steady green LED indicates that DCD is asserted and that the OS has the port open. Note that both DCD and DSR must be asserted for the host to successfully open the port when the port is configured to wait for carrier. 

A blinking yellow LED indicates data is coming from the peripheral on the RxD signal. It is independent of the system software, and whether or not the baud rates are properly set.

Connecting Serial Printers

Printers, as well as terminals and other serial devices with RS-232 interfaces, can be connected directly to the eight ports on the concentrator. Most serial printers will support software flow control. The 8/tcII and 8/tcfmII both support software (XON/XOFF) flow control and hardware flow control (using the DCD signal on the 8/tcII and the RTS/CTS signals on the 8/tcfmII).

As an alternative to directly connecting a serial printer to a terminal concentrator port, a serial printer may be connected to the auxiliary port of a terminal. This method would use Central Data’s intelligent transparent printing feature. Also, in order to use DCD hardware flow control on the 8/tcII, the mxstty program must be run with the dcdflow parameter. These features are described in the 8x4 Intelligent Multiport Host Adapter and Software Installation and User's Guide. 

3. Hardware Specifications

This chapter provides connector pin-outs, cable wiring information, and other hardware specifications. Throughout this chapter, DTE devices are defined as driving TxD and DCE devices are defined as driving RxD. Note that the terminal concentrators are always configured as DTE devices.

RS-232 Connections for 8/tcII

A four-wire subset of RS-232 is used to simplify the connection. The adapter cable for a terminal should be wired as shown below (the pin numbering depends on which size modular jack is being used). Either four- or six-pin RJ-11 modular jacks can be used with the concentrator.

The pin numbers are arranged as:
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The cable to connect an 8/tcII to a terminal or printer is:

8/tcII Terminal Cable (Model Number 60-0082-01, 12’, 3.66m)

8/tcII Signal
RJ-11
DB-25
Terminal Signal

Not Used (connected)
1-6



RxD (input)
2
2
TxD (output)

TxD (output)
3
3
RxD (input)

Ground
4
7
Ground

DCD (input)
5
4-5
RTS-CTS (connected)



6-20
DSR-DTR (connected)


The adapter cable for a modem connected to the concentrator should be wired as shown below. Although the 8/tcfmII may be required for certain modems, and is advisable for out-going call applications, the 8/tcII may be used with modems as well.

The cable to connect an 8/tcII to a modem is:

8/tcII Modem Cable (Not Orderable)

8/tcII Signal
RJ-11
DB-25
Modem Signal

RxD (input)
2
3
RxD (output)

TxD (output)
3
2
TxD (input)

Ground
4
7
Ground

DCD (input)
5
8
DCD (output)



4-5
RTS-CTS (connected)



6-20
DSR-DTR (connected)


AMP Incorporated has mating connectors for these six position RJ-11 connectors. Part numbers are:

AMP 5-555176-2 (for use with flat cable)

AMP 5-555177-2
 (for use with round cable)

Both of these connectors are made to crimp onto 28-26 AWG stranded wire.

RS-232 Connections for 8/tcfmII

The 8/tcfmII provides full modem control RS-232 operation. Using an RJ-45 modular jack, the pin numbers of the lines on the 8/tcfmII are:
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The adapter cable for a modem connected to the 8/tcfmII should be wired as shown below. Since the primary applications for the 8/tcfmII are in modem applications, Central Data provides one of these cables with each 8/tcfmII terminal concentrator. 

8/tcfmII Modem Cable (Model Number 60-0053-01, 12’, 3.66m)

8/tcfmII Signal
RJ-45
DB-25
Modem Signal

Ground
1
7
Ground

RTS (output)
2
4
RTS (input)

DTR (output)
3
20
DTR (input)

TxD (output)
4
2
TxD (input)

RxD (input)
5
3
RxD (output)

DCD (input)
6
8
DCD (output)

CTS (input)
7
5
CTS (output)

DSR (input)
8
6
DSR (output)


Note that RTS and DTR are asserted when the port is opened and dropped when the port is closed. CTS is used for outgoing hardware flow control and RTS is used for incoming hardware flow control.

One terminal cable is provided by Central Data to connect an 8/tcfmII to a terminal or printer using XON/XOFF flow control:

8/tcfmII Terminal Cable (Model Number 60-0054-01, 12’, 3.66m)

8/tcfmII Signal
RJ-45
DB-25
Terminal Signal

Ground
1
7
Ground

RTS-CTS (connected)
2-7



DTR-DSR (connected)
3-8



TxD (output)
4
3
RxD (input)

RxD (input)
5
2
TxD (output)

DCD (input)
6
4-5
RTS-CTS (connected)



6-20
DSR-DTR (connected)

A cable to connect an 8/tcfmII to a printer using hardware handshaking needs to have “null modem” wiring. This configuration is a little different from the null modem wiring that is generally presented in RS-232 handbooks. Typically, null modems connect RTS to CTS and DTR to DSR and DCD. The problem with this configuration is that SCO UNIX supports hardware flow control via the RTS/CTS signals while most printers and terminals use DTR for hardware flow control. The typical null modem wiring will not connect DTR to the CTS input on the 8/tcfmII, which is required for hardware flow control and even worse, if you accidentally have the terminal in DTR flow control mode, it will hang-up your connection via DCD when the terminal flow controls.

The configuration shown below permits you to optionally use hardware flow control when connecting your printer or terminal to the 8/tcfmII. It also supports XON/XOFF flow control if you prefer that method. It will correctly detect a hang-up when you power cycle your printer. If you do not want your session to hang-up when you power cycle the printer, you can defeat the hang-up by using the non-modem control device or by setting the CLOCAL stty flag.

8/tcfmII Printer Cable for Hardware Handshaking (Not Orderable)

8/tcfmII Signal
RJ-45
DB-25
Printer Signal
Explanation

Ground
1
7
Ground


RTS (output)
2
5
CTS (input)
Allows hardware flow control for data coming from the device.

DTR (output)
3
8
DCD (input)
Allows the device to detect when the port is opened, since opening asserts DTR. 

TxD (output)
4
3
RxD (input)


RxD (input)
5
2
TxD (output)


DCD-DSR (input, connected)
6-8
4
RTS (output)
DCD allows host to detect if device is on, since most devices assert RTS when they are on.

CTS (input)
7
20
DTR (output)
Most terminals and printers use DTR for hardware flow control.


The handshake pin (shown as DTR above) varies with the printer type. Consult the printer’s hardware manual for more information. The handshake signal must be asserted when the printer is ready to accept characters.

AMP Incorporated has mating connectors for these eight position RJ-45 connectors. Part numbers are:

AMP 5-554739-2
 (for use with flat cable)

AMP 5-554169-2
 (for use with round cable)

Both of these connectors are made to crimp onto 28-26 AWG stranded wire.

Host-to-Concentrator Connection

The 8x4 connects to terminal concentrators using 8-pin mini-DIN connectors. Below is the pin-out of that connector. The clock signal is encoded with the data, and a single differential pair is used for both transmit and receive.

Pin Number
Signal Name

1
Data +

2
Data -

3
+5 VDC

4
Ground

5
Ground

6
+5 VDC

7
+5 VDC

8
Ground


Only the data signals (pins 1 and 2) are connected in the terminal concentrator. The power and ground signals are not connected (they were used on previous generations of the product). A replacement 10 foot (3 meter) host cable can be ordered using Model Number 60-0052-01.

Viewed at back of terminal concentrator or the 8x4 (not the end of the male plug):
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In order to extend this connection, Central Data provides an extension adapter kit (Model Number 60-0050-01). This kit consists of two short cables that each have 8-pin mini-DIN connectors on one end and DB-25 connectors on the other end. This makes it easier to attach a long (up to 1,000 feet) twisted-pair cable in the field.
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In the DB-25 end of the cables, pin 1 is connected to the cable shield and shell of both connectors, pin 2 to Data +, and pin 3 to Data -. It is important that no ground connection be made (other than through the connector shells) between the PC and the terminal concentrator. 

If you run RS-422 cables to connect terminal concentrators to 8x4 boards, Central Data recommends that you use unshielded twisted pair, data grade cable level 3 or better. This is the same type of cable used for 10Base-T Ethernet installations. The single twisted pair should connect pins the DB-25 connectors in the following way:

Customer’s DB-25 Male
Customer’s DB-25 Female

2
2

3
3

DB-9 Connections

Some serial devices use DB-9 connectors instead of DB-25. The table below indicates the DB-9 equivalent pin numbers for all supported RS-232 signals:

Signal
DB-25 Pin
DB-9 Pin

TxD
2
3

RxD
3
2

DCD
8
1

Ground
7
5

RTS
4
7

CTS
5
8

DTR
20
4

DSR
6
6

8/tcII Specifications

Processor
Type
8MHz HC64180

Host Connection
Interface
RS-422


Connector 
8-pin mini-DIN


Protocol
point-to-point polled


Data rate
230.4K baud


Isolation
Data is transformer-coupled to eliminate DC ground shift problems

RS-232 Interface
Number of ports
8


Connector type
RJ-11


Protocol
Asynchronous


Port speed
50 to 115.2K baud


Aggregate Bandwidth
20,000 characters per second


Flow control
Software (XON/XOFF)
Hardware (DCD)


Control signals
DCD

Physical
Size
8.2" x 5.8" x 1.6"

(208 x 147 x 42 mm)


Operating temperature
41SYMBOL 176 \f "Symbol"F to 104SYMBOL 176 \f "Symbol"F (5SYMBOL 176 \f "Symbol"C to 40SYMBOL 176 \f "Symbol"C)

8/tcfmII Specifications

The specifications are same as the 8/tcII except:

RS-232 Interface
Connector type
RJ-45


Flow control
Software (XON/XOFF)

Hardware (CTS/RTS)


Control signals
DSR, DTR, DCD, CTS, and RTS
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