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PERFORMANCE DATA

" Communication

Channels per module

Baud Rate

170 Rack Positions Reqg'd -
Memory
Battery Back-up Capacily

-Power Requirements

Opto isolation
;Temperature Rating

Humidity Rating

Power connections Wire Size

RS232C / V24

2 ports

20 mA current loop
" (optional)

150, 300, 600, 1200

2400. 4800 and 9600

2
"Total size 12K X 8
10 days

1 unit.from Logic
Power Supply
1 external power

supply (1)
2500 V momentary

01060C
3210 110F

0to 95 %
AWG No. 14 max.

(1) Recommended power supply Westinghouse
equipment ref. nr. NCMPS 798

INTRODUCTION

The lunct'ion of the Dual Port Communication Module is

to accomplish
PC700/900 control

exchange of
sysleris

information between
and all asynchronous

RS232C/V24 devices, such as computers, Data Terminal

Equipment,
Motor Gontro! Units etc.

Data Communication Equipment Stepper

The connected peripherals communicate with the PC

soltware.

' ~ through interactive prom resided standard or customized

COMMUNICATION MODULE
(DUAL PORT)

Catalog No. NCMZ-798

C e

Figure 1 - Communication Module

The Communicalion Module is a "double height” type.
External power. supply wiring to the Module is through
terminals on-the 1/0 Rack. For all applications the
followmg power supplies are required.

. + 57VDC - 05A

« —12° VDG - 30mA

o+ 12 VDG g 50 mA :
« DC commion forthe -£5.7V, =12V and +12V supplies.

The rocommended power supply unit to provide these
voltages is:  ~

Westmqhouse ref.nr. NCMPS 798.

if the EIA/R8232C to Current Loop Inlerface is installed
(optional) the loop power can be provided by the com-
munication Module or by an external power supply
(jumper selectable).
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Figure 2 - Termina! ldentification

For external loop supply, power connections shall be
made for the terminals marked with "—loop” en "+loop”.
More detailed information is presented later in this publi-
cation at 'Current Loop Option’.

The Module includes a pictorial lens which identifies
the A and B port and the status indicator.

Also supplied with the module is a user Terminal Iden-
tification Strip which is to be filled in with wire numbers
and applied to the 1/0 Rack next to the terminals.

MODULE USE

The Module-to-peripheral communication can be
accomplished in 3 ways:

*» Module-to RS232C/Vv24 standard Data Terminal
Equipment

e Module-to RS232C/V24 standard Data Communi-
cation Equipment

» Module-to 20 mA Current Loop standard
Equipment.

The set-up for Module to DTE or DCE connections is
strapping selectable and individual for the two ports.
Detailed information for strap settings is described in
section "Module related set-up notes”.

If the current loop option is required, an EIA/RS232C 1o
Current Loop interface module is inserted in board
mounted sockets inside the Module.

Detailed information concerning instaliation and strap
settings is described in section "Current Loop Option”.

INSTALLATION

Proper Sequence — This installation procedure is
divided into 3 distinct parts; refer to the following sec-
tions:

« Module Related Set-Up Notes
s Physical Placement
» Module-to Peripheral Connections

Prior to physical Module placement the various strapping
selections must be made. For all these activities it is
necessary to remove the module cover.



Removal of Module Cover

Step 1 — Remove the screw indicated with an arrow
(see figure 3).

Step2 — Lift the pvc snap-in plugs.

Step 3 — Lift the module gently from its enclosure.
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Figure 3 - Cover and Snop in Plug Locations

* Caution x

Protect the module hardware from metal chips and con-
ductive particles which could cause short circuits and
subsequent failure of the system when power is applied.

Failure to observe this precaution may void the warranty.

Module Related Set-Up Notes

This section provides adequate information to adopt the
Module Set-Up conform to the application requirements.

Baud Rate Selection — The Baud Rate is individually
selectable for both communication channels (port A and
B). '

N

The Baud Rate Selection Strappings are located in the
centre of the Modute in the vicinity of U40. (See figure 4)
The strappings are marked P-A and P-B for port A and B
respectively. )
The following Baud Rates can be selected:

150, 300, 600, 1200, 2400, 4800 and 9600 Baud.
On the module the Baud Rate range steps are indicated
in Kilo Baud. To select the desired Baud Rate the two-
pole shunt shall be placed on the relevant strappings
thereby interconnecting the two strapping pins. ’

DTE - DCE Selection — The communication ports can
accomodate both Data Terminal Equipment (DTE) and
Data Communication Equipment (DCE).

The selection for communication with DTE or DCE can
be made by strappings J-A and J-B for port A and B
respectively. ,

These strappings are located in the vicinity of the com-
munication port connectors. (see. figure 4)

Figure 5 shows the electrical connections between the
communication port connector and line driver/receiver
circuitry when the strappings are set for Module-to DTE
communication. '
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Figure 4 - Module Layout Drawing
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Figure 5 - Module-to-DTE Communication

As shown in figure 5 all shunts shall be placed on the J-A
or J-B strappings to select Module-to-DTE communi-
cation.

Figure 6 shows the physical shunt locations associated
with the connections for Module-to-DTE communi-
cation. :

J-AorJ-B

[IITTT]

1 7

Figure 6 - Strapping Shunt Locations for Module-to-DTE
Communication

Figure 7 shows the electrical connections between the
communication port connector and line driver/receiver
circuitry when the strappings are set for Module-to-DCE
communication.
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Figure 7 - Module-to-DCE Communication

As shown in figure 7 cross connections must be made on
the J-A or J-B strappings to select Module-to-DCE
connection.

Miniwrap technique is recommended to accomplish the
required cross connections. '

Figure 8 shows the physical strapping cross connection
as required for Module-to-DCE communication.
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Figure 8 - Strapping cross connections for
“Module-to-DCE communication



Battery Back-Up Selection — To retain the RAM data in
_the event of a power outage the Module is provided with
)1 Nickel-Cadmium battery. The battery can maintain the
-’C-Mos memory for a period of minimal 10 days.

For shipment and storage and to facilitate maintenance

the battery can be disconnected by removal of the shunt

on the strapping marked "Batt On".

This strapping is located on the bottom right side of the

module below the battery. (See fig. 4)

Current Loop Option — The EIA/RS232C to Current
Loop Interface provides for opto-isolated communica-
tion with 20 mA Current Loop devices. This interface
can be mounted for both communication channels
individually. The interface must be placed in sockets X-A
or X-B for port A or port B respectively.

These sockets are located near the Module front. (See
figure 4) '
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)Figure 9 - EJA/RS232C to Current Loop Interface
Component Layout

~

- The interface is equipped with various two-pole strap-

pings (see figure 9) to aillow four different modes of
operation:

Module provided Loop Power
External provided Loop Power
Active Receiver Mode

Passive Receiver Mode

The selection for Module provided Loop Power is made
by placement of shunts on the following strappings:

J-30

J-31
No wiring shall be connected tothe {/O Rack Terminals
indicated '—Loop’ and ’+H.oop’ (see figure 2) in this mode
of operation.
(Module provided Loop Power set-up shall not be applied
when the communication cable length exceeds 70 feet)

The selection for External provided Loop Power is made
by removal of the shunts from strappings J-30 and J-31.
The 1/0 Rack terminals indicated '—Loop' and '+Loop’

must be connected to an appropriate 12Vdc Power supply

in this mode of operation.

The selection for Module-or External provided Loop
Power is always common for both the Transmit- and
Receive circuit of one communication channel. (See
figure 12)

* Caution %

If the selection is made for Module Provided Loop Power
the 20 mA currentloop communication cable is electrically
connected to the Module power supply and consequently
to the Module circuitry. Undue coupled surges in the
communication cable caused by environmental noise
sources may cause damage to the Module.

Therefore External Provided Loop Power shall be selected
if the communication cable runs in high ambient noise
environments. )

The Transmit circuit is always 'active’ i.e. it supplies the
Loop Power. (See figure 12)

Consequently it can only communicate with 'passive’
receive circuits.

The Receiver circuit can be selected to 'active’ (providing
the Loop Power) or ‘passive’ {receiving the Loop Power
from the connected active transmitter).

Active Receiver Mode — is selected by placing two-pole
shunts on strapping J-20 en J-21 (see figure 9) and 1 shunt
on strapping J-10, as shown in figure 10.

2

l

1

J10

=[5 o]w

Figure 10 - Active Receiver Mode Shunt position for J-10
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A

Passive Receiver Mode — is selected by removal of the
shunts on strapping J-20 and J-21 and by placement of
2 shunts on strapping J-10, as shown in figure 11.

3 2
o—o

J10

—b
Lo

Figure 11 - Passive Receiver Mode Shunt position for J-10

“

Extended information concerning the Standard Software
Packages for the Communication Module is described
in the relevant “"Communication Module Software

Manuals”.
If it is necessary to exchange the Software Packages,

follow these steps:

Step1 — Remove the Module enclosure. To do so, follow
the steps described in section "Removal of Module
Enciosure”. (sh 3) ‘

Step 2 — Remove the Proms containing the present Soft--

~ ware Package, using an appropriate 1.C. extraction tool.

These two Proms are resided in the sockets marked U-32
and LJ-33. i

MODULE PROVIDED 131 ——J +L00P
12V X15¢ 1 S v ~>X1h
R13 T3 Opto RS RG 1”20 PORT A OR B
IXD  X9< ! |$olc1for | .v . CONNpEigTHOOFf ,
5y 17
T1 -4 ->X7—C18
W By B %) )
R? :
R3 i A
\ - 3 A—AAAN—S > 3>X 825
RCD X 10—t
Opto R8
R10 ,
isolat
é R O R Ll 5x59
I‘Z‘u 3 ~&~ - |
12 R6 :
) L d > ———>X6C
] L RY R11 D3 ] 1
-12V X1N€—p R7T 11213122
"
0V X13€ S . >X 12
| MODULE PROVIDED L -Lo0P

Figure 12 - EIA/RS232C to Current Loop Interface Circuit

installation of the Software Package — Various Software
Packages have been developed to support
customers Data Terminal Equipment Protocols.

Westinghouse can also provide user-specified programs.

most

Step 3 — Insert the new Software Package in the sockets
for U-32 and U-33.

Be sure that the Prom number indicated on the attached
labei corresponds with the Prom socket number. '
Pay attention to the. polarity: the Proms must be inserted
with the notch pointing at the Data Sentry Battery. (See
figure 4) '



Physical Placement — Verify that the module is set-up
..conform to the application requirements (Refer to section
‘Module Related Set-Up Notes"). Installing the moduleis a
simple process: slide it into 2 of 4 positions-on an 1/0 Rack.

To do'so, follow these steps:

Step 1 — Refer to system drawings and determine which
170 Rack and which position in the Rack the module is to
be placed. :
(Although a module can be placed in either the upper 2
positions or .the lower 2 positions it may not straddle
positions B and C. See figure 13}

Also itis important that it is placed according to the user
program Reference Number scheme.

Step 2 — Connectthe power supply wiring to thel/O Rack
terminals. (See figure 2)
For power requirements refer to section 'Introduction’.

Step 3 — Apply AC power to the entire application and
verify that the voltage between the 5.7 VDC terminal ()
and-.the OV terminal (DC common) is + 5.7V (+ 0.25V).
Also verify that the voltage between the —12V terminal
{—) and the OV terminal is 12V (& 0.6V) and that the
voltage between the -+ 12V terminal (4+) and the OV
terminal is 12V (£ 0.6V).

If the Current Loop option with external loop power is
applied, also verify that the voltage between the ‘—L.oop’
(—) and '+Loop’ (+)is 12VDC (& 1.2V). :

Step 4 — If necessary adjust the external power supply's
\jmtputs to the required voltages.

Step 5 — Remove AC power from theentire a‘pp.licalion.

Step 6 — Move the appropriate Locking Bars on the 1/O

Racks built-in terminal blocks to the left in order to.

uncover the guide slots on the blocks. (See figures 13and
14) .

Step 7 — Align the module’s guide pins with correspon-
ding slots on the /O Rack. Gently press the Module into
the edge connectors on the Rack. Make sure the edge pins
on the Module align and mate with the Rack connectors.

Step 8 — When the module is properly seated, snap the
Rack’s Locking Bars over the module’s guide pins in order
to hold it in place.

Step 9. — Apply the self adhesive Terminal Identification
Strips, supplied with the Module to the terminal block’s
face:

Switch Settings — The module communicates with the
PC700/200 processors through an Input- and an Output
Register.

To assign the required Input- and Output Register
Reference Number to the Module it is necessary to
physically set the switches on the I/O Rack.

B

Locking
Bar

|
TOP
Module
in
Position
AB

IBERSENENERN,

T

Locking
Bar

IIIITIIITTT
o -

Position
CD

1/O Rack =

Figure 13 - Rack Switch Location

The switch setting procedure is different for the vertical
type 1/0 Rack (NLR. 704) and the horizontal High Density
I/0 Racks (NLRH-704/708). if the module resides in a
vertical 1/O Rack, follow the steps under "NLR-704
SWITCH SETTINGS'.

If the Module resides in a horizontal High Density /0
Rack, follow the steps under "NLRH-704/708 SWITCH
SETTINGS".
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Figure 14 - Guide Slots

NLR-704 SWITCH SETTINGS

Step 1 — Delermine which Input- and Output register
have been assigned for the Module-to Processor
communication. The system drawings should show this
information.

Step 2 — Locate the first-used Communication Module
on the system drawings and on the 1/O Rack.

Step 3 — At the top right-hand side of that 1/O Rack,
locate the Rack Switch assembly. (See figure 13)
Note that it is divided into 3 groups of 4 rocker switches
each. Locate those that make up the GSEL area.

It is necessary to set one of the 4 switches on the ON po-
sition according to the specific Reference Number.
Relate the number to Table A for the first Communication
Module and for all other Communication Modules of this
type in subsequent 1/0 Racks.

Step 4 — As indicated on the right column of Table A, set
the proper switch to the ON position.

Table A
RACK SWITCH GSEL SETTING

Press ON

If the Reference Number is: , GSEL Switch:

IR0001 thru 0008
IR0009 thru 0016
IR0017 thru 0024
IR0025 thru 0032

H LN -

~

Step 5 — Set the remaining 3 switches in GSEL to the
OFF position. (The 4 switches may be thought ofas atype
of selector switch)

Step 6 — Set 1 of the 8 rocker switches in the TOP and
BOTT areas to the ON. position. To determine which to
press, use the Register Reference Number of the Module
as determined in Step 1.

For example: IR and OR 1. Relate this number to table B
and read across. ’

Step 7. — As indicated in Table B's center colomn set

~ the proper switch to ON. ‘

Example: What are the proper settings for a Communica-
tion Module placed in position CD if it has the Reference
Numbers IR0008 and OR0008? Answer: GSEL 1 and
BOTT 4 are set ON.

Step 8 — Place all remaining 10 switches in the OFF
position. (As a trouble shooting aid, mark the settings on
tape and place it near the assembly)

Step 9 — If a second Communication Module is used in
the Rack, set the appropriate switch in the remaining
TOP or BOTT area to ON. (Steps 6 and 7)

Table B
RACK SWITCH TOP/BOTT SETTINGS (1)

Press ON: Affects

Position:

If the Reference

Number is: Group Switch

AB
-CD

IR0001, 0009, 0017, 0025 TOP 1

IR0002, 0010, 0018, 0026 BOTT 1

1R0003, 0011, 0019, 0027 TOP 2 AB
IR0004, 0012, 0020, 0028 BOTT 2 CD
IR0005, 0013, 0021, 0029 TOP 3 AB
{R0O006, 0014, 0022, 0030 BOTT 3 CD
IR0007, 0015, 0023, 0031 TOP 4 AB
IR0008, 0016, 0024, 0032 BOTT 4 CcD

(1) In a correctly written program the Reterence Numbers will
be related to the Positions as shown here. (Thus IR0002 will
never be in Position AB.)

NLRH-704/708 SWITCH SETTINGS

Step 1 — Determine which Input and Output Register
have been assigned for the Module-to Processor Com-
munication. The system drawings should show this in-
formation.

Step 2 — Locate the Communication Module on the
system drawings and on the {/O Rack. This may be any-
where in the layout. ’



TABLE C

> REGISTER FUNCTION SWITCH SETTINGS
Registers automatically . Registers automaticall
Set left ; S = Y
Rack Switch assigned to Rack slots: Ragcekt g\%?ttch assigned to Rack slots:
to position: 1 2 3 4 to position: 1 > 3 4
1 000t 0002 0003 0004 1 0005 0006 0007 0008
2 0009 0010 0011 - 0012 2 0013 0014 0015 0016
3 - 0017 0018 0018 0020 3 0021 0022 0023 0024
4 0025 0026 0027 0028 4 0029 0030 0031 0032
AN NLRH 704 /
N\ __ NLRH 708 _/
* Caution *
i . RS232C/V24 standard Data Terminal Equipment may
Step 3 — Locate the I/0 Rack Selector Switch. This have minor deviations to the official RS232C/V24

switch is mounted on the I/O Rack base board and is only
accessible when the Modules are removed.

Step 4 — Set the /O Rack Selector Switch to the po-
sition corresponding with the In- and Output Register

Reference Number as determined in step 1. (See Table C) .

Example: What is the proper Selector Switch setting for a
Communication Module placed in the third slol of a
- "qrizontal Rack if it has the Reference Numbers IR 0011
/1 OR 00117
Answer: position 2.

MODULE TO PERIPHERAL CONNECTIONS

In order to complete installation of the Communication
Module. the electrical connection between Module and
Peripheral must be made, as described earlier in this
publication at "Module Use".

There are three methods to establish the Module-to
Peripheral connection.

These methods are successively described. in this sec-
tion.

Module-to RS232C/V24 Standard Data Terminal Equip-
ment Connection — When the Module has been set for
communication to DTE (refer to section "Module Set-Up
Notes"). the connection to Printers VDU's etc. can be
made by simply interconnecting the Peripherals to the
Module’'s Communication Port Connector by means of
a standard RS232/V24 communication cable. In this set-
up the Module communication function is.comparable to
a configuration where a VDU is connected to a computer,
the Module acting as the computer. The Module's Com-
munication Port Connectors accept male type commu-
nication cable connectors.
Far maximum communication cable lengths and cable
Jings refer to section “Communication Cable
Considerations”,

-10-

definitions. Duly verify that the applied DTE communi-
cation connector signals are concurrent to the pin
assignments and signal descriptions as shown in Table D.

Module-to DTE Communication Start-Up Sequence
—- For a proper start-up procedure follow these steps:

Step 1 — Verify that the DTE is sel-up in accordance
with the system requirements, and concurrent to the

* Module set-up.

Step 2 — Verify that the installation procedures as
described earlier in this publication have been carried
out. ’

Step 3 — Connect the communication cable to the DTE
and to the Module Port (A or B) connector. The system
drawings should show to which Port the DTE must be
connected.

Step 4 — Apply power to the DTE.
Step 5 — Apply power to the entire application.

Module-to RS232C/V24 Standard Data Communication

Equipment Connection — When the Module is used for _

communication to computers or remote Communication
Modules (refer to section "Module Related Set-Up
Notes") the Module-to Computer or Module-to Module
connection can be established simply by interconnecting
the equipment by a standard RS232/V24 communication
cable.

In this set-up the Module communicalion function is
comparable to a configuration where a VDU is connected
to a computer, the Module acting as the VDU.

The Module's Communication Port Connectors accept
male-type communication cable connectors only.

For maximum communication cable lengths and cable
routings refer to section "Communication Cable Con-
siderations”.

{
N\



* Caulion x

RS232C/V24 standard Data Communication Equipment
may have minor deviations to the official R§232C/V24
definitions.

Duly verify that the applied DCE communication signals
comply with the pin assignments and signal descriptions
as shown in Table E.

Module-to Module Communication — Only if the
communication cable length does not exceed 15 meter,
Module-to Module communication is possible using the
RS232C/V24 connection without application of Modems
or Current - Loop Interfaces. Obviously in such a con-
figuration one of the Modules must be set-up for com-
munication to DTE, the other Module must be set-up for
Module-to DCE communication. The communication
cable must interconnect pins 1 thru 8 and pin 20 of
Communication Port Connectors of the modules con-
cerned.

~

Module-to 20 mA Current Loop Standard Equipment
Connection. — To connectthe Moduleto 20mA Standard
Equipment follow the typical connection diagraminfigure
15.

Note that for "Current - Loop Communication” the hand-
shake signals inherent to the "RS232C/V24. Com-
munication” are unused.

Communication Port Pin 4, 8 and 20 must therefore be
interconnected, thus providing the Module Communica-
tion Port with the proper signal levels, which are essential’
for Data Communication through this Port.

For Module-to 20 mA Current Loop Standard Equipment
communication, the retated Communication Port must be
set-up for "Module-to DTE Communication”. (See figure
5 and 6) '

For maximum communication cable lengths refer to
section "Communication Cable Considerations™.

COMMUNICATION PORT
(Aor B) CONNECTOR

PIN no:

REQUEST TO SEND _c—lt_—"\

DATA CARRIER DETECT _(a

DATA TERMINAL READY —C-Z'Q—————
9 20mA IN ’

RECEIVER {_c (A) } + > )—} TRANSMITTE.R
1 [ 20mA OUT

» —— —; )
TRANSMITTER 25 U ) 20mA OUT - RECEIVER
’ P )—

LT
—

PROTECTIVE GROUND

COMMUNICATION MODULE

REMOTE DEVICE

Figure 15 - Module-to Current Loop Equipment Communication Connection Diagram

Module-to DCE communication start-up sequence

— For a proper start-up procedure follow the same
procedure as described for Module-to DTE communica-
tion start-up procedure. Substituting "DEC” each time
"DTE" is read.

-11-



. Table D

Communication Port (A or B) Pin Assignments
(Set-up for Module to DTE communication)

)

N

PIN V24
NO SIGNAL DESCRIPTION CIRCUIT DESCRIPTION

1 . Protective Ground This conductor is electrically bonded to the Module
enclosure.

2 Transmitted Data 103 This conductor transfers Data from the DTE to the
Module.

3 Received Data 104 This conductor transfers Data from the Module to the
DTE.

4 Request to Send 105 The signal on this circuit, when high, prepares the

' : Module for Data transfer.

5 Clear to Send 106 The signal on this circuit, when high, indicates the
Module is ready to transmit Data.

6 Data Set Ready 107 The signal on this circuit is a high level when the Module
is operating and indicates to the DTE that the Module
is ready.

Signal Ground 102 This connector establishes the signal common return.
Data Carrier Detector 109 This signal on this circuit is a high level when the mo-
dule is in operation.
20 Data Terminal Ready 108 The signal on this circuit, when high, indicates to the
Module that the connected Data Terminal Equipment
is ready. i
Table E
Communication Port (A or B) Pin Assignments
(Set-up for Module to DCE communication)
PIN A v24
NO SIGNAL DESCRIPTION CIRCUIT DESCRIPTION

1. Protective Ground This conductor is electrically bonded to the Module
enclosure. .

2 Transmitted Data 103 This conductor transfers Data from the Module to the

‘ DCE.

3 Received Data 104 This conductor transfers Data from the DCE to the
Module.

4 Request to Send 105 The signal on this circuit, when high, indicates the
Module is ready to transmit Data.

5 Clear to Send 106 The signal on this circuit, when high, indicates to the
Module that the connected Data Communication
Equipment is ready.

6 Data Set Ready 107 The signal on this circuit is a high level when the Module
is connected to the DCE and indicates to the Module
that the DCE is ready.

7 Signal Ground 102 This conductor establishes the signal common return.

8 Data Carrier Detector 109 The signal on this conductor, when high, prepares the
Modutle for Data transfer.

20 Data Terminal Ready 108 The signal on this circuit is a high level when the

Module is connected to the DCE and indicates the DCE
that the Module is connected.

-12-




Module-to Current Loop Standard Equipment Com- '

munication start-up procedure — For a proper start-up
procedure follow these steps:

Step 1 — Verify that the DTE is set-up in accordance with
the system requirements and concurrent to the Module
set-up.

Step 2 — Verify that the installation procedures as
described earlier in this publication have been carried out.

Step 3 — Connect the communication cable as prepared
in accordance with figure 15 to the DTE and to the Module
Port (A or B) connector. The system drawings should
show to which Port the DTE must be connected.

Step 4 — Apply powertothe DTE.

Step 5 — Apply power to the entire application.

~

Communication Ports of the Local and the Remote Com-
munication Module must be set-up for "Module-to DTE

Communication”. {See figure 5 and 6)
The communication cable shield(s) must be connected
to pin 1 of one of the Modules only.

For maximum communication cable lengths refer to
section "Communication Cable Considerations™.

20 mA Current Loop Module-to Module Communication
start-up procedure — For a proper start-up procedure
follow these steps:

Step 1 — Verify that the Modules are set-up in accordance
with the system requirements.

Step 2 — Check that the relevant Communication Port
Baud Rate settings of the Local and Remote Module are
identical and that the mode of Communication is set for
"Module-to DTE Communication”. (See figure 5 and 6)

COMMUNICATION PORT
(Aor B} CONNECTOR

COMMUNICATION PORT
(AorB) CONNECTOR

_E!N no:
REQUEST TO SEND . —
DATA CARRIER DETECT —ct
DATA TERMINAL READY  —(22
RECEIVER , » ( )
=

TRANSMITTER

PROTECTIVE GROUND —CLU

LOCAL COMMUNICATION MODULE

: PIN no:
5 REQUEST TO SEND
i |
}—— 55— DATA CARRIER DETECT
205 DATA TERMINAL READY
18
R r—
L TRANSMITTER
U >
9
¢ }—} RECEIVER
1
? >—
'y~ PROTECTIVE GROUND

REMOTE COMMUNICATION MODULE

Figure 16 - 20 mA Current Loop Module-to Module Communication Connection Diagram

20 mA Current Loop Modute-to Module Communication
— Mutual exchange of information between two remote
PC systems can be established using a Communication
Module with Current - Loop Option at both sides.

To interconnect the two Communication Modules follow
the typical connection diagram in figure 16. The relevant
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Step 3 — Connect the communication cable as prepared
in accordance with figure 16 to both Communication
Module Port (A or B) Connectors. (The system drawings
should show to which Port).

Step 4 — Apply power to the entire application.



Communication Cablé Considerations

Mormally- the Data Terminal Equipment is located
~adjacent to the Communication Module, so that length of
cabling between the DTE and the Communication Module
is less than 50 feet.
Occasionally however a user specifies a remote location
for the DTE, some distance away from the PC system
itself.
Considerably greater distances than 50 feet are possible:
the exact maximum distance is dependent upon the data
rate, the amount of ambient noise present in the
environment.  the type of cable used, the DTE detailed
circuit design and the application. Certainly printer or
CRT output containing a good deal of text which would
be read by an operator is much less sensitive to occasional
data transfer errors than control type inputs to the PC
system from a dataterminal keyboard or from aremote PC
System's Communication Module.
Normally the only error correction in such apphcahons is
-that of the individual character parity, plus whatever
functional application error checking is done within the
PC System itself.

Since the ambient noise and exact detail application
are never fully known, it is difficult to specify a maximum
distance where the remote DTE or Communication
Module may be located.
Officialy RS232C is limited to a 50 - foot cable length,
while the 20 mA Current Loop has no formal official
“standard.
)ra(‘tvcally RS232C generally is applied within its fotmal
50-foot limitation: if greater distances are required,
additional equipment in the form of Modulator - Demodu—
lator devices (Modems’) is used.
The situation is not as clear with the 20 mA Current loop
option. A conservative set of rules for Current Loop
operation are rmaximum cable lengths of 1000 Feet at
110 Baud, 400 Feet at 300 Baud and 100 Feet at 1200 Baud.
Generally, a Baud is one bit/second and 10 bits are used
to transmit one character so that Baud/10 = characters/
second).
These rules are admittedly conservative, however, much
greater distances (a factor of 10 in some instances) being
achievable under the right conditions. A reasonable
approach is to exceed the above guidelines dependent on
the application and the options to correct a poor error
rate. .
For instance, can the Baud Rate easily be reduced (as far
as the Communication Module is concerned it can} and
is the lower Baud Rate satisfactory?
Can questionable data be recalled for a second look? In
any event, Modems can always be added in the field to
upgrade the communication link.

Cabling practices naturally depend upon the length of the

cable. Twisted, shielded cable can be used in lengths of

about 25 feet or less to connect the Communication

Module and the DTE located next to it.

)\ typical selection is a 10 conductor, 22 AWG, seven
strand by 30, shielded, all twisted together audio cable:
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For longer lengths involving locating the DTE outside
the immediate area of the Communication Module,
subject to the above restrictions and comments, 22 AWG
shielded twisted pair is recommended.

In applying these cables. normal quiet wiring techniques
apply. The shield should be grounded solidly at one point
only and the cable should not be run in the same conduit
or trays with high power, noise generating conductors.
Several twisted pairs serving different 20 mA Current Loop
or nine wire RS232C devices may be located in the same
cable. however. All these cables are normally terminated
at the DTE and Communication Module end by a so called
"EIA 25-pin connector”.

APPLICATION NOTES

As for as the Module hardware is concerned, Communi-
cation Port A en B are indentical.

In most Software Packages Port A is designated to
communicate with a Video Display Unit with keyboard
while Port B is designated-fora printer of casette loadef:

PROGRAMMING NOTES

The ultimate performance of a PC system along with a
Communication Module depends on the interaction
between the Module resided Software Package and the
PC user program.

Without a PC user program no communication between
the Module and the PC is possible. The PC user program
criteria for communication with the Module are described
in the respective software documentation.

FUNCTIONAL THEORY

When power is applied to the Module the micro processor
starts to execute the prom resided program.

. During the PC 1I/0Q update cycle, the address of the

Module assigned In- and Output register appears on the
PC /O bus.

This event is detected by the decode logic in
consequence of which an interrupt is given to the micro
processor.

When an interrupt is recognized by the micro processor,
it completes its current instruction and the executes a
routine in which it updales the latches containing the
assigned In- and Output register data. When the update
routine is completed it resumes execution of the previous
interrupted program. When no interrupt routine is
serviced and no peripheral In- and Output data are
processed, the micro processor utilizes the idle time for
extra integrity checks.
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Power requirements — Regardless of whether the
PG 700 or PC 900 is used, the Module’s circuitry uses
1 unit of power from the logic Power Supply.

This supply powers the Register Decode Logic and the
I/O bus latches. The Module also requires an external
+5,7 VDC, 4 12 VDC and — 12 VDC supply as specified
earlier in this publication at "Introduction”.

The 5,7 VDC supply powers the control area, memory
and 1/0 drivers.

The + and — 12 VDC supply powers the R5232 (line
drivers and receiver) and optional the Current Loop
Interface if it is selected for "Module Provided Loop
Power”. :

CIRCUIT DESCRIPTION

This description provides a quick overview of the
Module's major circuit components and their functions.
It is not necessary to read this information in order to
install or use the unit. (See figure 16)

Decode Logic — This circuitry yields a digital signal
when the Module assigned Input and Output Reference
number is present on the PC I/0 bus. This digital signal
interrupts the micro processor and controls the storage
latches to prevent that the PC-updates the storage latch
data while the Micro processor reads these data and
conversely.

Storage ‘Latches — These devices receive binary data
from the Processors Outpul Register during the 1/0
updata scan and hold the data for use by the Micro Pro-
cessor.

They are also used to receive and hold data from the
Micro Processor for transfer to the Processor's input
Register during the 1/0 update scan. -

Oplo Isolators — Electrically isolate the data transfer
between the Storage Latches and the Micro Processor’s
I/0 driver and also transfer and electrically isolate the
Decode Logi¢ output signal to the Micro Processor.

Control Area — Actually is a micro computer that,
executing the installed program, acts asan interface
between the peripherals and the PC 1/0 bus.

It communicates with the peripherals through the
Peripheral Interface Adapters and R$232C Voltage Level
Interfaces. It communicates with the PC 1/0O bus through
the 1/0 driver, Opto couplers and Storage Latches.

Current Loop Interface — Converts the standard EIA
RS232C voitage Level Interface to a 20 mA Current Loop
Interface.

-15-
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ORDER INFORMATION

The complete ordering code for the communication
module is derived as follows:

NCMZ—798—.—..

Ram Battery Back-Up

Capacity for 10 days — A
Capacity for 10 years— B

Sofware Packages

Ref.Nr.

SP-798-11. 128 alarmtext monitor with 40 character messages.
SP-798-12. 256 alarmtext monitor with 25 character messages:

)\ SP-798-41.  Basic interpreter

- SP-798-51.  Event recording interface, 128 messages ot 57 char.
SP-798-52.  Event recording interface, 256 messages ot 27 char.
SP-798-61.  Radial communication network.
SP-798-71.  Personal computer interface
Sp-798-81.  Multidrop network masterinterface
SpP-798-82. Multidrop network slave interface
Sp-798-91.  Interface to Modicon Modbus System

|

-11
-12
-41
-51
-52
-61
-71
-81
-82
-91

The NCMZ-798 module is shipped with the foIIow‘ing baud rate/com-.

munication settings:

Baud rates - refer to the appropriate software manual.

Communication modes: Module to DTE.

Order No. Current Loop interface: NCMCL-798

Order No. Powersupply ) :NCMPS-798-(Specify primary vol-

tages, 240, 220,
or 110VAC).
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