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Notice:

OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to head precautions can result in injury to people or dam-
age to the product.

DANGER! Indicates information that, if not heeded, is likely to result in loss of life or serious
injury.

WARNING Indicates information that, if not heeded, could possibly result in loss of life or
serious injury.

Caution Indicates information that, if not heeded, could result in relative serious or minor
injury, damage to the product, or faulty operation.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers
to an OMRON product, regardless of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for any-
thing else.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient operation
of the product.

1,2, 3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

© OMRON, 1993

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permis-
sion of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the informa-
tion contained in this publication.
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About this Manual:

This manual describes the installation and operation of the NT-series C200H Host Interface Unit Direct
Connection and includes the sections described below.

Please read this manual carefully and be sure you understand the information provided before attempting
to install and operate the NT-series C200H Host Interface Unit Direct Connection.

Section 1 describes the role and operation of the C200H Host Interface Unit, and its relationship to the PT
features and the new Direct Connection function.

Section 2 describes how to connect the C200H Host Interface to the PT and the PT to the PC.

Section 3 describes the basic operation of the new Direct Connection function. Please read this section
carefully before using your PT. The Direct Connection function is extremely useful when a PT is used.

Section 4 describes the actual operation of the PT using Direct Connection. Only the allocated bits and
words are described related to the settings with the Support Tool.

Section 5 describes how to convert existing screen data for use with Direct Connection and how to con-
vert a PC program written for Direct Connection OFF for use with Direct Connection OMRON.

Section 6 describes the procedures to follow if the PT does not operate correcitly.
The Appendices provide a PC memory map table and lists on product information.

WARNING Failure to read and understand the information provided in this manual may result in
personal injury or death, damage to the product, or product failure. Please read each
section in its entirety and be sure you understand the information provided in the section
and related sections before attempting any of the procedures or operations given.
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SECTION 1
C200H Host Interface Unit

This section describes the role and operation of the C200H Host Interface Unit, and its relationship to the PT features and the
new Direct Connection function.

1-3-2  Direct Connection Function
1-4  System Configuration
1-5 Before Operating

1-1 0 Getting Starting . . . o oottt et e e e 2
1-2  Programmable Terminal ... .. ... .. .. 3
1-2-1  Roleand Operation . ... ....c.uuntnt ittt et e 3
1-2-2  DISPlaYS ot e 5

1-3  C200H HostInterface Unit . ........ ... it 5
1-3-1  OPeration ... ..ottt e e 5

6

8
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Getting Starting

Section 1-1

1-1 Getting Starting

Location

Handling

To ensure that the C200H Host Interface Unit works correctly, carefully observe
the following when positioning and handling it.

Do not install the C200H Host Interface Unit in a location subject to the following
conditions:

* Dust, chemicals, or steam

* Severe temperature fluctuations

* High humidity and condensation

* Direct sunlight

* Strong electrical or magnetic fields

* Poor ventilation

* Severe vibration

Do not:

* Subject the Unit to strong shocks or vibrations

* Position the Unit's PCB downward

* Touch the Unit's PCB

* Put heavy objects on the Unit

* Supply a voltage different from the specified voltage



Programmable Terminal Section 1-2

System Configuration The equipment and parts required to configure the system to use the Direct Con-
nection function are shown below.

Programmable Terminal Screen-data Host I/F Unit System ROM Support tools
Memory Board/
Screen Memory

NT20M Monochrome LCD: Screen Memory C200H Host Inter- | NT20M- NTM Support Tool
NT20M-DT121-V2 SRAM/32 KB: face Unit SMR32-E NT20M-ZASAT-EV4:
Touch-panel Model i ' NT600M-LB122 3.5-inch (2DD) and

RAM22-15 5.25-inch (2HD)
Backlight replace- SRAM/128 KB: disks
able: RAM13-10
NT20M-DT131 EPROM/64 KB:

Touch-panel Model | ROM-KD-B
NT2000M | NT2000M-DT131 EPROM/128 KB:

Touch-panel Model EI(E)IQAREDSM}ng KB:
Color of casing: light )
gray EER22-20
NT2000M-DT131B
Touch-panel Model
Color of casing:
black
NT600M | Monochrome LCD: Screen-data C200H Host Inter- | NT600M-
NT600M-DT122 Memory Board face Unit SMR32-E
Touch-panel Model IC socket type: NT600M-LB122

NT600M-MP251
64-kbyte SRAM:
NT600M-MR641
128-kbyte SRAM:
NT600M-MR151
256-kbyte SRAM:
NT600M-MR251

Screen Memory

The screen
memory chip must
be inserted in the
IC socket. Screen
EL display: data is written with
: a PROM writer.
NT600M-DT211 The EEPROM can
Touch-panel Model be mounted to the
PT for data trans-
mission.
64-kbyte EPROM:
ROM-KD-B
128-kbyte
EPROM: ROM
13-12B
256-kbyte
EPROM: ROM
23-15B
32-kbye EE-
PROM: EER22-20

1-2 Programmable Terminal
The OMRON Programmable Terminal (PT) displays the status and other in-
formation about the FA-applied factory. The PT is briefly described below.
1-2-1 Role and Operation

The Programmable Terminal (PT) is a FA factory terminal device which commu-
nicates with Programmable Controllers (PCs) and displays the operating status
of machines and other equipment, work instructions, and operations of the PT.

3



Programmable Terminal

Section 1-2

Production Line Status
Monitoring

The PT displays real-time information about the system and equipment operat-
ing status and manufactured quantity.

Production Control  (3) Date: 27 Jan 93
Time: 14:15:32

Product NT20M NT600M NT10S
Today's 560 units 441 units 352 units
target

Current (305 |units units units

production

% achieved 54.4 % 60.0 % 60.5 %
Defects 2 units 8 units 1 unit
Repairs 7 units 15 units 5 units

Messages The PT warns of system or equipment errors with a display and buzzer, and

prompts the appropriate remedial action.

Alarm

Assembly line B _ | Positioning pin

is defective. Line stopped.

Check these points:

1. Pin L3 missing?
2. Position of dog M2.
3. Attachment of photosensor P5.

Panel Switch Functions

Setting touch switches on the PT allows workers to use the PT as an operating
(Operation from the PT)

panel. Production targets and other numeric data input to the PT can be trans-
mitted to the PC.

Electroplating Control
Transport slecirolyte | Rineing | e prcor-
o e || [ o [ |
T
= =
‘Unclamp‘ ‘ DOWN ‘ ‘ DOWN ‘ ‘ DOWN
|
Halt 2::?Z:i Electrolyte | Rinse ?;;tggﬁigf_ iﬁzger Alarm




C200H Host Interface Unit

Section 1-3

1-2-2 Displays

The PT can display the following items to provide the operations mentioned pre-
viously. Each of these items is called a “display element.”

Touch switches

Character string
memory table

Machine name : NT600M-DT122
Text |

Bar graph —

Emergency

stop
Line 1 Status

Restart

Numeral
memory table

Production gty. : 137 units

— o

0% 50% 100%

St St St
o (e @ ()| |

Text

Character String Memory
Tables

Numeral Memory Tables

Lamps

Touch Switches

Bar Graphs

1-3 C200H Host

1-3-1 Operation

Characters which remain unchanged can be written directly as text.

Character strings stored in the character-string memory table are displayed.
The display can be changed by changing the data stored in the character-string
memory table.

Numbers stored in the numeral memory table are displayed. The display can be
changed by changing the data stored in the numeral memory table.

The C200H Host Interface Unit Direct Connection also allows the display of hex-
adecimal values.

Lamps are square or round frames which indicate the operating status. They are
controlled by the PC. They can be lit (highlighted) or flashed (intermittent normal
and highlighted display).

Touch switches can be set anywhere on the screen. Touching the screen at a
touch switch location can switch the display (stand-alone function or display-
switch function) or notify the PC (notification function). The touch switches can
be lit or flashed by the PC in the same way as the lamps.

The bar graph displays a comparison with a value stored in the memory table. A
percentage value can be displayed simultaneously.

Interface Unit

The C200H Host Interface Unit provides communication between the PT and
PC. The following sections describe the operation of the C200H Host Interface
Unit and the Direct Connection function.

Refer to Section 3 Direct Connection Operation and Section 4 PT Operation for
details on the Direct Connection function.

Many communication interfaces are available to provide communication be-
tween the PT and PC for different system configurations. The C200H Host Inter-
face Unit is just one of the communication interfaces which can be mounted on
the PT. It can be connected to the CPU of a PC.

The C200H Host Interface Unit operates as an intermediary between the PT and
PC. ltreads information to be displayed on the PT from the PC memory area and
writes it to the PT memory table, and writes information to the PC memory area
with the PT touch switches.



C200H Host Interface Unit

Section 1-3

The C200H Host Interface Unit reads instructions to switch screens from the PC
memory area and controls the PT. It reads the status of the PT and writes it to the
PC memory area.

PT PC
Memory table C200H
Touch switch Host Memory
Screen switch Interface area
PT status Unit

1-3-2 Direct Connection Function

Setting

Direct Connection is Not
Selected

Direct Connection is Set

The new Direct Connection function has been added to the C200H Host Inter-
face Unit to enable the reading and writing of PC bit and word data.

The Direct Connection function is described below.

» The PT is able to directly refer to PC bit and word data so thata PT can be con-
nected to a PC without changing the PC program currently running the produc-
tion line.

* The bits and words referring to operating status and work instruction informa-
tion and those storing input data can be freely allocated to almost any part of
the PC memory. Bits and words in the PC can be referenced from any memory
table.

* The area to control and notify the PT status, including display screens, back-
lighting on a flash control, alarms and buzzers, can be freely allocated to any
part of the PC memory.

The Direct Connection function is set using the NT-series Support Tool, which is
the name of the software used to create and maintain the display data for the PT
displays, memory table data, and mark data. Refer to the manual listed below for
information on the Support Tool and how it is used, as well as for the system con-
figuration:

NT20M/NT2000M/NT600M Support Tool Operation Manual (V004)

When Direction Connection is not selected only the following Units can be used
with the C200H Host Interface Unit. Use the NT600M-LB121 Interface Unit in
combination with the NT600M-SMR02-E System ROM or the NT20M-SMR02-E
System ROM.

PT PC
DM Area CIO Area
[ ﬁ |,
[ AN
[
L] Timer/Counter
AR Area \P:rea

-

The C200H Host Interface Unit Direct Connection protocol is used. Direct Con-
nection allows direct reading and writing of most bits and words of the PC
memory and allows automatic changing of the display. This new communication
formatreduces the load on the PC and increases the efficiency of program deve-
lopment.



C200H Host Interface Unit Section 1-3

Refer to Section 3 Direct Connection Operation and Section 4 PT Operation for
details on the Direct Connection function.

PT PC
DM Area ClO Area
C ]
|G Timer/Counter
1 AR Area Area
Direct Connection Examples are presented below of PT and PC operation when the Direct Con-
Examples nection function is set.
Example 1
The status of a PC bit can be directly displayed as a PT lamp without using a PC
program.
PT PC
Lamp 1 (Bit 000100) -
D oo I:l
Lit 1
i C ] < :|
[Not it — Lﬁ Switch 1 ON (Bit 000100)
Switch 2 OFF (Bit 000101)

Lamp 2 (Bit 000101)

Example 2
The displayed word can be freely selected for each memory table. The display
as a heraldically value makes it easy to monitor word contents.

PT PC
Numeral memory table 1 (TIM 0003) [l fac
oo l:l
1612 1
C 1 <:|
A23C 1] T 1
TIMO003 | 1,6, 1,2
I I I
DM 0005 | A 2, 3 C

Numeral memory table 150 (DM 0005)



System Configuration Section 1-4

1-4 System Configuration

This section shows the basic configuration of a system using a C200H Host
Interface Unit. Refer to the individual equipment manuals for information on the
equipment used in the system.

OMRON PC:
Controls the PT as required while controlling
machines and monitoring the production line.

1/O connecting

cable
IBM PC/AT or
compatible Support Tool
NT600M-LB122 [w]
C200H Host Interface Unit — o
T ‘ ‘
N } L
PR ’ T T %
(
—> ASEEE R <

PT:

Provides display functions for monitoring Computer (Support Tool):

the production line and supporting the op- Can be connected to the PT when re-

erating environment. It notifies the PC quired to transfer prepared PT

when switches are turned ON or OFF and screens and settings.

of numerical inputs.
System Equipment and Software
OMRON PC C200H, C20H, C28H, C40H, and C60H PCs can be directly connected to the PT

via an I/O connecting cable.

Programmable Terminals NT20M, NT2000M, and NT600M.
Computer IBM PC/AT or compatible.
Support Tool NT20M/NT2000M/NT600M Support Tool Version 4.[].
Connections

Use an 1/O connecting cable to connect the PT to the PC.

Refer to Section 2 Installation and Settings for details on connecting the PT to
the PC.



Before Operating Section 1-5

1-5 Before Operating
Follow the procedure indicated below before operating a PT with C200H Host
Interface Unit installed.

PC PT Support Tool

Check the PT power supply and
ground cable connections.

Refer to the appropriate
PT Manual

Install the C200H Host Interface
Unit.

Refer to page 12.

Check and set the PT and
C200H Host Interface Unit.

Refer to page 13.

Connection to the PC.

Refer to page 15.

Check settings and communica-

tions.
Refer to page 27. Create screens with the Support
Tool
Refer to the NT-series
Support Tool Operation
Manual.
Create the PC program. Transfer screen data
Refer to the appropriate Refer to the appropriate
PC Manual PT Manual

Trial operation




Before Operating

Section 1-5

Reference Manuals

The NT20M/NT2000M Series and NT600M Series are covered in the seven

manuals described below.

Name of Manual Contents Manual No.
NT20M/NT2000M Operation This manual provides specifications, functions, and operating V001
Manual instructions for the NT20M and NT2000M Programmable Terminals.
NT600M Operation Manual This manual provides specifications, functions, and operating V002

instructions for NT600M Programmable Terminals.
NT-series Host Interface Unit This manual covers the commands, controls, and communications V003
Operation Manual specifications for operating the NT20M and the NT600M. Refer to

this manual when programming host computer communications.
NT20M/NT600M Support Tool This manual covers methods for creating screens, including screen | V004
Operation Manual data preparation, switches, lights, and alarms.
NT-series Host Interface Unit This manual covers the Direct Connection feature which has been V015
Direct Connection Operation added to the Host Interface Unit.
Manual
NT-series RS-232C/RS-422 This manual covers the commands, controls, and communications V016
Interface Unit Operation Manual | specifications for operating the NT20M and the NT600M with the

RS-232C/RS-422 Interface Unit. Refer to this manual when

programming host computer communications.
NT-series C200H Host Interface | This manual covers the commands, controls, and communications V018
Unit Operation Manual specifications for operating the NT20M and the NT600M. Refer to

this manual when programming C200H or CJ[JH communications.

10




SECTION 2
Installation and Settings

This section describes how to connect the C200H Host Interface to the PT and the PT to the PC.

2-1 Components and SEHHNES . . .. oo vvtn ittt e e 12
2-1-1  Description and Function of Components ............... ... .. .. .. ..... 12
2-2 Installing the C200H Host Interface .. ......... ..., 12
2-2-1  Installation . ......ooiuin e 12
2-2-2  Setting the C200H Host Interface Unit Switches ............ ... ... ... .. 13
2-2-3  Limitationson PCArea ........ ..ottt 14
2-3  Connection to an OMRON PC ... ... . e 15
2-3-1  Compatible PCs . ... o e 15
2-3-2 CONNECHION .« vttt ettt et e e e e e e e e e e e e et et 15
2-4  Power ON and OFF ... ... o e e 18
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Installing the C200H Host Interface Section 2-2

2-1 Components and Settings

The parts of the C200H Host Interface and how to set the operating environment
are described below.

2-1-1 Description and Function of Components

The names and functions of the C200H Host Interface parts are shown in the
diagram below.

NT600M-LB122 C200H Host Interface

C200H Host Interface front face

Switch cover

Open this cover to reveal the rotary switch
switches which set the basic op-
f the C200H Host Interface.

Host I/F cc
nection to e ro.

win vunmiector for
connection to the PT.

2-2 Installing the C200H Host Interface

How to install the C200H Host Interface in the PT.

2-2-1 Installation

Turn the cut-outin the C200H Host Interface to the left and push the Unitin until a
“click” is heard.

In difficult-to-connect situations move the Unit when connecting the C200H Host
Interface.

12



Installing the C200H Host Interface Section 2-2

Installation in the NT20M

NT20M

Rear face |°

Cut-out

Installation in the NT600M
NT600M

Rear face

Cut-out

Removal from the PT Hold the Unit by the indentations at each side, press inwards and pull out the
Unit.

NT600M

Rear face

Note Turn off the PT power supply when installing or removing the Unit.

2-2-2 Setting the C200H Host Interface Unit Switches

Before mounting the PT, the operating environments of the PT must be set with
the DIP switch (SW1) and rotary switch (SW3) on the C200H Host Interface Unit.

DIP Switch Settings The DIP switch (SW1) settings are described below.

Switch cover

=90
e 12
we ]
]
e ]
o[ ]
N[ ]
o ]

Factory setting

The DIP switches are under the switch
cover on the rear of the C200H Host
Interface Unit.

13



Installing the C200H Host Interface Section 2-2

Swi1i-1

SW1-2to 1-8
SwW2-1 to SW2-4

Rotary Switch Settings

Note

Note

Initializes the memory table allocating the words.

Setting Meaning Description
ON PT Set to initial values preset by the Support Tool.
OFF PC The contents of the words allocated in the PC memory
are used as the memory table initial values.

Reserved for system use. Be sure to turn these pins OFF.
Not used.

Turn off the power supply before setting the DIP switches.

The rotary switch (SW3) on the C200H Host Interface Unit is used to set a unit
number for the C200H Host Interface Unit. The C200H Host Interface Unit is
treated the same as a C200H Special I/0O Unit. Therefore, the unit number allo-
cated to the C200H Host Interface Unit must be unique and not identical with the
unit number of any Special 1/0 Unit.

9
8
7 3

675 4

Set to 0 before shipping

When the unit number has been set, the Special I/O Unit will be allocated the
corresponding words in C200H memory, as shown in the following table. The
words which are allocated to the C200H Host Interface Unit, however, are not
used because C200H Host Interface Unit processing is handled in the area allo-
cated by the Support Tool. The words allocated to the C200H Host Interface Unit
as a Special I/0 Unit can therefore be used as work bits/words.

Unit no. Word no.
0 100 to 109
1 110 to 119
2 120 to 129
3 130 to 139
4 140 to 149
5 150 to 159
6 160 to 169
7 170to 179
8 (see note 1) | 180to 189
9 (see note 1) | 190 to 199

1. Do not set the unit number of the CJ[JH to 8 or 9, otherwise a Special Unit
Error will result.

2. If the C200H Host Interface Unit is connected to the CI[JH, no Expansion
I/O Unit can be connected to the CJIH. Therefore, any of the above unit
numbers can be designated without worrying about unit number duplication.

2-2-3 Limitations on PC Area

Special Relay Area
(SR 236 to 255)

Auxiliary Relay Area
(AR 00 to AR 27)

14

SR 25415 is used as a Special Unit Error Flag.

AR 07 is used as an error log bit when a C200H-CPU31-E is used. AR 18 to AR
21 are used as clock bits when a C200H-CPU11-E, C200H-CPU21-E, C200H-
CPU23-E, or C200H-CPU31-E is used. Other words are used as the HR area.



Connection to an OMRON PC Section 2-3

Data Memory Area The area from DM 0969 to DM 0999 is for the error log when a C200H-CPU31-E

(DM 0000 to DM 1999) is used. The area from DM1000 to DM 1999 is used exclusively for unit setting
and this area can be set as read only. An area not allocated with the DM words
can be used for other purposes.

Unit no. DM words
1000 to 1099
1100 to 1199
1200 to 1299
1300 to 1399
1400 to 1499
1500 to 1599
1600 to 1699
1700 to 1799
1800 to 1899
1900 to 1999

O|lo|N|oOO|lO||[W|IN|=|O

2-3 Connection to an OMRON PC

Connect the PT fitted with the C200H Host Interface Unit to the OMRON PC with
an I/O connecting cable.

2-3-1 Compatible PCs

Check the PC model number and series before making the connections.

The compatible PCs are listed in the table below.

CPU PC
C20H, C28H, C40H, and C60H COOH
C200H-CPUO1-E C200H

C200H-CPUO3-E
C200H-CPU11-E
C200H-CPU21-E
C200H-CPU23-E
C200H-CPU31-E

2-3-2 Connection

The following describes how to connect the C200H Host Interface Unitto the PC.
The conditions required for connecting the C200H Host Interface Unit to the
C200H vary from those required for connecting the C200H Host Interface Unitto
the CLIIH.

Note Turn offthe PT and PC power supplies before inserting or removing connectors.

15



Connection to an OMRON PC

Section 2-3

I/0 Connecting Cable

Connection to C200H

16

Note

Select the 1/0 connecting cable from the following.

PC Model Cable length
C200H C200H-CN311 30cm
NT20M-CNP711 70 cm

C200H-CN711
NT20M-CNP221 2m
C200H-CN221
NT20M-CNP521 5m
C200H-CN521
NT20M-CNP131 10m
C200H-CN131

COOH C20H-CN312 30 cm
NT20M-CNP712 70 cm
C20H-CN712
NT20M-CNP222 2m
C20H-CN222

1.

The connector on the C200H Host
NT20M-CNP[J[J[] is miniaturized.

Interface Unit side of the

. The total length of the 1/0 connecting cables between the C200H Host Inter-

face Unit and the C200H must be 12 m maximum and the cables between
the C200H Host Interface Unit and the C[I[JH must be 6 m maximum.

. Do not impose a pulling force exceeding 5 kg on any /O connecting cable.
. If an 1/O connecting cable is extended through a hole, the diameter of the

hole must be 53 mm minimum. By removing the connector cover, the 1/O
connecting cable can pass through a hole with a diameter of 33 mm, in which
case, be sure to replace the cover onto the connector after the I/O connect-
ing cable passes through the hole.

The C200H Host Interface Unit can be connected to a single CPU or Expansion
I/O Rack via an I/O connecting cable with the following restrictions.

* The C200H Host Interface Unit cannot be connected to the Expansion 1/O
Rack if the Expansion 1/0 Rack is connected to another Expansion 1/0O Rack.

* The C200H Host Interface Unit cannot be connected to a Remote I/O Slave

Unit.
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* The C200H Host Interface Unit has a single connector. The C200H Host Inter-
face Unit cannot be connected between the CPU and Expansion I/O Rack. The
C200H Host Interface Unit must be always connected to the end of the system.

CPU
P T )
J
= —
ﬂ n mmp || = =
(C200H-CN[I[1) .
I/O Connecting Ex .
pansion I/O Rack _
Cable S ——— N
D 4 L One Unit max.
CI= -
(NT600M) C200H Host Interface Unit
£ PT )
(NT20M-CNP[11) (rear view, 1]
I/O Connecting
[ Host interface connector

—

Connection to CJ[H The C200H Host Interface Unit can be connected to a single CPU via an I/O con-
necting cable with the following restrictions.

* A maximum of two I/O Units can be connected to the CPU. No Expansion 1/0
Rack can be connected.

* The CJIH I/O Unit cannot be connected after the C200H Host Interface Unit.
The C200H Host Interface Unit must be always connected to the end of the
system.

C20H-CN[[J2
I/O Connecting Cable

C20H-CN[I[2

I/O Connecting Cable L Two Units max.

C200H Host Interface Unit
|

C20M-CNPLI[J2 (NT600M) i
I/O Connecting Cable PT %
(rear view) 1
ljm El Host Interface connector

Note 1. Install a noise filter with a rated voltage of 24 VDC or equivalent to the power
lines of the CLJ[JH as shown in the following diagram.

2. The distance between the noise filter and the C[J[JH must be as short as
possible, and the noise filter must be separated from high tension lines.
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Power ON and OFF

Section 2-4

3. Ground the case of the noise filter to the FG terminal.

Noise filter
1 4

@
+24v£ » IN ouT 3 24V
4,®

2-4 Power ON and OFF

Power ON

Power OFF

18

Note

Note

WARNING

The C200H Host Interface Unit operates as a C200H Expansion I/O Rack. This
section describes how to turn the C200H Host Interface Unit ON and OFF. Be
sure to follow the procedures described below, otherwise the whole system may
shut down.

To turn ON the C200H Host Interface Unit, turn ON the PT first, at which time the
PT screen displays “Connecting to Host.” Then turn ON the PC, at which time the
system will go into normal operation after “Connecting to Host” is displayed on
the PT screen for approximately 1 s.

1. When the PC is turned ON first, the CPU of the PC resets the system. If a
Programming Console is used in the system, the Programming Console will
not operate. However, when the PT is turned ON, the PT screen displays
“Connecting to Host” for approximately 1 s and then the system will go into
normal operation.

2. Ifthe I/O connecting cable is disconnected during system operation, PC will

have an 1/0 Bus Error and the operation will be interrupted. If this occurs,
connect the I/O connecting cable and reset the system.

To turn OFF the C200H Host Interface Unit, turn OFF the PC and PT simulta-
neously, in which case the PT will keep the screen as it is until the next time the
PT is turned ON.

If the PT is turned OFF first, the CPU of the PC resets the system. If a Program-
ming Console is used in the system, the Programming Console will not operate.

Interrupt the system to replace the PT or C200H Host Interface Unit. If only the
PT is turned OFF before replacing the PT or C200H Host Interface Unit,
however, the system will be interrupted instantly and the machines connected to
the system may be damaged or an accident may result.



SECTION 3
Direct Connection Operation

This section describes the basic operation of the new Direct Connection function. Please read this section carefully before
using your PT. The Direct Connection function is extremely useful when a PT is used.

3-1 The Direct Connection Function. . ....... ... ... i 20
3-2 Display Element Control and Notification ............. ... ... i, 22
3-3  PT Status Control and Notification . .. ...ttt 23

3-3-1  PT Status Control Area . ... .ove e e e e 23

3-3-2  PT Status Notify AT€a . ... ovutnti ettt ettt e 25
3-4  PTInternal Processing Flow . . . ... i e 26
3-5 Checking the C200H Host Interface Settings . .. ........c.cviiinin .. 27
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The Direct Connection Function

Section 3-1

3-1 The Direct Connection Function

Direct Connection

PT

Direct Connection is a new function added to the C200H Host Interface Unit. Its
features are described below.

When a C200H Host Interface Unit is mounted to a PT, the bits and words of the
PC memory area can be freely allocated as reference elements required for the
display and to store input data. The PT is then able to directly read and write
these allocated bits and words to change the display and to control and notify the
PT status. This function is called Direct Connection. The bits and words allo-
cated for use by the Direct Connection function are referred to as “allocated” bits
and words.

1234 — |

Direct Connection and
Indirect Connection

Direct Connection

PC
Numeral table Allocated word (Numeral Table 1)
;I_/_ 234 -\TIM 004
% 1,2, 3, 4| ~—— 1234
1 Allocated bit (Lamp 1)
S ———_ Hrootor

The bits and words are allocated with the Support
Tool when the screens are created.

The C200H Host Interface Unit treated as a Special /O Unit for the PC pro-
cesses and exchanges data at high speed with the PC.

There is a Direct Connection method and Indirect Connection method to allo-
cate numeral tables for numeral display and character-string memory tables for
character-string display. Only the Direct Connection method is used to allocate
numeral tables used for bar graphs or numeral settings.

The Direct Connection method enables the contents of the allocated word to cor-
respond directly to those of the memory table to be displayed.

PT PC
Word allocated (numeral table 18)
% Number table 18 DM 0100
[oez}—— = 006z - o
1

Indirect Connection

Regardless of whether the contents to be displayed are numeral or character-
string data, the Indirect Connection method enables the display contents to cor-
respond to the numeral table to be used so that the contents (value) of the nu-
meral table will be regarded as the memory table number in order to display the
contents of the memory table number. The memory table number is regarded as
a numeral table number in the case of numeral display and a character-string
memory table number in the case of character-string display.

PT PC
— Word allocated (numeral table 18)
- Number table 18 DM 0100
7777 | = 0062 |- 0 0 6 2| ~— 0062
1
Number table 62
7777

20

The contents of what is displayed can be changed with ease according to the
situation although the connection procedure will be complicated. In the above
example, when 1 is added to the contents of numeral table 18 to obtain 63, the
contents of numeral table 63 will be displayed. The memory table used for dis-
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Note

Types and Features of

Allocated Data

play can be allocated to the PC’s area so that what is displayed will change ac-
cording to the change in the contents (i.e., the contents of numeral table 62 in the
above case) to be displayed.

Refer to 4-5 Changing Allocated Word Contents in Indirect Connection for de-

tails on changing what is displayed in the Indirect Connection method.

The Indirect Connection method requires more time for processing than the
Direct Connection method.

Using Direct Connection the following items can be allocated to bits and words of
the PC memory:

* Display elements: numerals, character strings, lamps, touch switches

* PT status: alarm and buzzer outputs, backlight lit or flashing, screen selec-
tion, currently displayed screen number, operating status, etc.

These allocated bits and words can be used by the PC to control the PT. The
items the PC can control are categorized into two groups, as follows:

* Control and notification of display elements
* Control and notification of PT status

The relationship between the allocated memory and the control operation is
shown in the table below.

Element, area Allocated Function Control or Notification
memory

Lamp Bit Control of display Lights (flashes) when the allocated bit is turned ON (1) and
elements goes out when the bit is turned OFF (0).

Touch switch Bit Control of display Lights (flashes) when the allocated bit is turned ON (1) and
elements goes out when the bit is turned OFF (0).

Display element no- | The allocated bit remains ON (1) while the touch switch is
tification pressed.

Numeral table Word Display element The contents of the allocated word and numeral table are
control and notifica- | continuously read and written to ensure that their contents are
tion always identical.

Character-string | Word Display element The contents of the allocated word and character-string

memory table control and notifica- | memory table are continuously read and written to ensure
tion that their contents are always identical.

PT Status Con- Word PT status control The allocated word is read to control the next PT status, in-

trol Area cluding screen selection, copying a memory table, buzzer,

backlighting.

PT status notifi- | Word PT status notifica- Notifies the allocated word of a change in PT status, including

cation tion change of selected screen, numeral input to the memory

table, operating status.
Note 1. To use the Direct Connection function, words must be allocated for the PT

Status Control Area and PT Status Notify Area.

2. The Indirect Connection method can be used for numeral tables for numeral
display and character-string memory tables for character-string display.
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Display Element Control and Notification Section 3-2

Data Allocated in the PC The following bits and words of the PC memory area can be allocated.
Symbol Area name Allocate bit Allocate word
Numeral Character string
DM Data Memory OK OK OK
I/S (see note 3) Internal/Special Relay | OK OK OK
TIM Timer NG 1 word only NG
CNT Counter NG 1 word only NG
HR Holding Relay OK OK OK
AR Auxiliary Relay OK OK OK
LR Link Relay OK OK OK

The range of each memory area differs according to the PC type. Refer to
Appendix B PC Memory Map for more details.

Words allocated as memory tables are limited in length as follows:
Numeral table entries: 2 words max.
Character-string memory tables: 20 consecutive words max.

Ifthe PT Status Control Area and PT Status Notify Area are allocated, four words
are used for the PT Status Control Area and three words for the PT Status Notify
Area.

Note 1. Do not allocate words outside the memory area.

2. The PT cannot determine whether the word allocation area is a write-pro-
tected area or not. Be sure to allocate the words to an area that is not write-
protected.

3. The I/S Relay area includes internal, special and CIO memory areas.

3-2 Display Element Control and Notification

The control and notification of display elements using allocated bits and words is
described below.

Controlling Display The PT and PC operate as described below to display element control.

Elements
1,2, 3. 1. The PT asks the PC the status of the bits and words allocated to the ele-

ments displayed on the screen.
2. The PC responds with bit and word data.

3. The PT changes the display in response to the bit and channel data re-
ceived.

22
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Example:
PT PC
Lamp O
DM 010012
[
! L1/ DMO010012?
STl C | ———— = otoo12| 1]
! L N — TIM 003?
SRl IR ~—— " TIMO003 1, 2, 3, 4
DM 0100 to DM 0100 6, 1, 6, 2| ('@, “b")
Character-string —  Numeral table 2 DM 01027 DM 0101 6‘ 3‘ 6‘ 4 (e, “dn)
memory table 2 No.savedwords: —— — ~ e
No. saved words: 1 word DM 0102| 6, 5, 6, 6/ (*¢", ')
3 words First word:
First word: TIM 003
DM 0100
0 =
[
=
Notification of Display When the contents of a currently displayed numeral or character-string memory
Elements table is changed or a touch switch is pressed, the information is written to the bits
and words in the PC memory.
Example:
PT PC
Touch Switch No. 12
DM 009012
1] ] | —
® 1
L_J| DM 009012: ON
foasz] = —— - 009012 0
Numeral table entry
number 100 N L abl " ber 0 @
umeral table entry number
0432 c No. saved words: 1 word
First word: DM 0110 009012

DM 0110

3-3 PT Status Control and Notification

The PT Status Control Area and PT Status Notify Area are described below. Re-
fer to 4-1 Using the PT for details.

3-3-1 PT Status Control Area

The PT Status Control Area is set by choosing Direct or Direct Specify Informa-
tion under the Expansion Function from the Screen List on the Support Tool.

Any data written to this specified area is read by the PT.
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PT Status Control and Notification
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Screen Switch Settings

Copy Memory Table
Settings

PT Status Control Bits

24

The PT Status Control Area is configured as four consecutive words, as shown
in the diagram below.

First word (Word n): Set with the Support Tool when the screen is created.

Word 15141312110 9 8 7 6 5 4 3 2 1 O0Bit

Screen switch

F
n Screen# (4‘-dlglt BCD) setting

\
n+1 0 Copy source‘memory table#

Copy memory
table setting

\
Copy destination memory table#
(3-digit BCD) Copy type

n+3 PT status control bit 0 0 PT status

| control bits

:(S—digit BCD) }
|

n+2 | Copytype

Specify the screen# to switch the screen displayed on the PT.

Specify to copy the contents of a memory table internally in the PT.

Set the copy type to match the type of memory table to be copied, as follows:
0: Character-string memory table
1: Numeral table

Set the bits ON or OFF according to the following table to control the backlight,
buzzer, etc.

15 14 13 12 11 10 9 8 Bit

Word
n+3
Bit no. Controlled item 1 (ON) 0 (OFF)
15 Screen display ON OFF
14 Alarm output ON OFF
13 Continuous buzzer ON OFF
12 Intermittent buzzer ON OFF
11 Initialize display history ON OFF
10 Backlight color Red White
8 Backlight mode Continuous light Flash

Bit 10 (Backlight color) is valid for the NT20M.

Bit 8 (Backlight mode) is valid for the NT20M.

Bit 15 (Screen display) when used for an LCD (liquid-crystal display) backlight
turns ON if the screen display bit is set to ON and turns OFF if the screen display
bit is set to OFF.
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Using the PT Status Control Area

When control data is written to the PT Status Control Area, the PT responds as
shown in the diagram below.

% PT PC
Screen#(‘B displayed PT Status Control Area
% Screen switch setting -— 003
Continuous -« 0050
buzzer ] <:' Copy memory
sounds L table setting -— 1007
. PT status control bits . -—A000

Numeral table entry number50

. <m

Numeral table entry number7

L]

3-3-2 PT Status Notify Area

The PT Status Status Notify Area is set by choosing Direct or Direct Specify In-
formation under the Expansion Function from the Screen List on the Support
Tool.

Any changes in PT status are written to the PC PT Status Notify Area.

The PT Status Notify Area is configured as three consecutive words, as shownin
the diagram below.

First word (Word n): Set with the Support Tool when the screen is created.

15141312 11 10 9 8 7 6 5 4 3 2 1 OBit

Word |
_diai Currently
n Screen# (‘4 digit BCD) displayed screen
|
n+1 0 Numeral table entry number (3-digit BCD) Contentupgrade
memory table
n+2 PT s‘atus 0 0 PT status

Currently Displayed Screen The screen number of the screen displayed on the PT is written to this word.

Content Upgrade Memory The number of the numeral table is written to this word when the numeral table

Table contents change due to PT switch operation. The input value appears in the
word allocated for the appropriate numeral table. As the number of the numeral
table is written, the PT Status Number Setting Flag is simultaneously set ON (1).
After the PC is notified, this flag reverts to OFF (0). Checking the status of this
flag provides a simple method of checking if a number has been input from the
PT.

PT Status The bits shown in the following table are turned ON or OFF in response to the PT
operating status and battery level.

15 14 13 12 11 10 9 8 Bit

Word
n+ 2 0 o, 0| O
| Bit 12: Screen Switch Flag
——— Bit 11: Number Setting Flag
Bit Notified item 1 (ON) 0 (OFF)
15 PT operating status Run Stop
13 Battery Low Normal
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Using the PT Status Notify Area
The PT Status Notify Area is notified as follows when the PT status changes.

i pC PT Status Notify Area
S [ ] %Ie 13 Currently displayed screen
= e — 0013
o 4| [ PT status ~— 8800

Allocated words (numeral table 13)
12345678 —~ [ 5/ 67| 8
1,23 4

3-4 PT Internal Processing Flow

The processing carried out inside a PT mounted to a C200H Host Interface Unit
is described below, which allows high-speed data exchange with PC and high-
speed PT control operation.

PT power ON

‘ Initialize

«—‘ Restart operation ‘

‘ Write initial data to memory table

(PT-PC) (PT=- PC) (PT~ PC) (PT—~PC)
(i) (PT=- PC)
Write to PT Status Read PT Status Read indirect specified Read bit Write bit
Notify Area Control Area ;latl)llje from memory
aple
R R ‘ (i) (PT-—- PC) R
Il —

| Write set value to
, memory table

' Read original memory |
. table |

! Write copy destina-
, tion memory table

(v) (PT= PC)

Read displayed numeral
memory table

‘ Vi) (PT--PC) "~ 7 Stages to be processed
Read displayed charac- . - . ifrequired
ter-string memory table

]

Note Only the data used for the currently displayed screen is exchanged with the PC.
Any unused data will not be exchanged even if the status of the data changes.
Before copying a memory table, however, the contents of the original memory
table are read from the PC and the contents of the destination memory table are
written to the PC after the memory table is copied. Therefore the PC’s cycle time
changes per displayed screen.
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Contents of Processing

Initialize

Write Initial Data to Memory
Table

Write to PT Status Notify
Area (See [1] of Flowchart)

Read PT Status Control
Area (See [2] of Flowchart)

Read Indirect Specified
Value from Memory Table
(See [3(i) of Flowchart)

Write Set Value to Memory
Table (See [3](ii) of
Flowchart)

Read Original Memory
Table (See [3](iii) of
Flowchart)

Write Copy Destination
Memory Table (See [3](iv) of
Flowchart)

Read Displayed Numeral
Table (See [3](v) of
Flowchart)

Read Displayed
Character-string Memory
Table (See [3](vi) of
Flowchart)

Read Bits (See [4] of
Flowchart)

Write Bits (See [5] of
Flowchart)

Note

The hardware and communication status are checked.

The initial data stored in the PT is written as the memory table initial data to the
allocated word in the PC.

The PT Status Notify Area is written to notify the PC of a change in the PT operat-
ing status.

The PC reads and executes the contents of the PT Status Control Area to control
the PT.

The contents of the word used by the numeral table in the Indirect Connection
method are read from the PC to change the display.

Ifthere is any input value to the numeral table using the numeral setting function,
the contents of the word allocated to the PC is replaced with the input value.

Before copying a memory table, the contents of the word allocated to the original
memory table are read from the PC.

After a memory table is copied, the contents of the word allocated to the copy
destination memory table are replaced.

The contents of the word used by the numeral table for display in the Indirect
Connection method or the Direct Connection method are read from the PC.

The contents of the word used by the character-string memory table for display
in the Indirect Connection method or the Direct Connection method are read
from the PC.

The PC reads the bits allocated for lamps and touch switches, and lights or turns
them OFF as required.

The bit data is written to notify the PC that a touch switch was pressed.

Only bit, numeral and character-string memory table data for the currently dis-
played screens is written to the PC. Changes are not written to the PC if the con-
tents of an non-displayed memory table are changed.

3-5 Checking the C200H Host Interface Settings

1,2, 3.

Use the PT Status Area check function to check the C200H Host Interface Unit
settings.

Follow the procedure below to check the settings.

1. Display the PT System Menu.
2. Select the Maintain Mode item. The Maintain Mode menu is displayed.
3. Select the PT Setting item. The PT Settings are displayed.
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4. Display the Host Link I/F Settings screen.

Previous
Screen

PT Status Control Area DM 0900

[C200H I/F Settings]

PT Status Notify Area DM 0010

Memory table initialization OFF

The PT Status Control Area and PT Status Notify Area are not displayed in
the initialized status (i.e., before data transfer).

5. Check that the PT settings are the same as the C200H Host Interface Unit
DIP switch (SW1) settings.

The menu selection differs according to the model and type of PT. Refer to the
appropriate PT Operation Manual for details of menu operation.
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SECTION 4
PT Operation

This section describes the actual operation of the PT using Direct Connection. Only the allocated bits and words are described
related to the settings with the Support Tool. Refer to the Support Tool and PT Operation Manualsfor details of other settings.
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Using the PT

Section 4-1

4-1 Using the PT

How to create screen data, Direct Connection, and connecting the Support Tool
are described below before the use of the PT is explained.

4-1-1 Before Using the PT

Preparing to Operate the PT

Creating Screen Data

Equipment

30

Note

This section describes PC program creation and Support Tool screen data cre-
ation only as it relates to using the PT. For details of other procedures, refer to
1-4 System Configuration.

The relationship between PT, PC and Support Tool operations is shown below.

PC PT Support Tool

|

Create programs Create screen data

Transfer mode Transfer screen data

Run mode Run mode

(see note)

The PT reads and writes data to allocated bits and words in the PC even if the PC
is not set to Run mode.

Control of the PT and reading the status with the Peripheral Tool monitoring
functions are also enabled.

The PT switches the display between multiple screens. All screen data for a
single PT corresponds to a single file.

PC Support Tool
Screen 1 ﬂ Screen 1
Screen 2 Screen 2
Screen 3 Screen 3

Screen data can be created by one of the following three methods:

* creating a new file;

* editing an existing file;

* reading and editing selected screens from an existing file.

The following equipment and settings are used in the examples in this section:
General memory:

PT:

NT600M-DT211 (EL display, touch panel version NT600M)

PC:

OMRON C200H
The memory area used depends on the PC type. Refer to Appendix B PC
Memory Map for details.

Support Tool

NT20M/NT2000M/NT600M Support Tool Version 4.

Direct Connection

OMRON

Set with the Tool Setting screen on the Support Tool. Refer to 4-71-3 Setting
Direct Connection for details.
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4-1-2 Creating Screen Data

Screen data is created with the Support Tool. The basic procedure to create
these screens is outlined below along with the relevant page number. The exam-
ple describes the procedure for creating a new file using Support Tool version
NT20M, NT2000M, or NT600M.

NTM model setting (PT model)

Tool Settings

Create Screen

Create New File

Setting Direct Connection
Information

Memory capacity setting (screen memory)

Direct Connection (OFF, OMRON)

Main Menu

HIW Supyort Tool Wersiom. 4.1

Haim Mems

00 - Select
Tool Settings R - Confirm
(C) OHETH Corporakios 1093
HIl Kights Eooorwvosd
Create new file: select New File
Edit existing file: select file to edit
File Selection Menu
File List (W TG & kD ————— Splect File ———
Fi lebame Tithe

Creatiom of Mew File

Halp Messspgen ———————

=
L
(LT

[ Copy e letalffrint J BOH _QHit. [ Tre. J Fou Qo Scofffitle | Pre |

Solect

Caiif i

Mot Pame

Prav Pags

Exit o Main Heno

Enter filename on completion.

Press the function key Prev followed by function key Direct to set the follow-

ing data.

PT Status Control Area (word allocation)
PT Status Notify Area (word allocation)
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Numeral table (word allocation)
Character-string memory table (word allocation)
Reuse existing file: select Read

Screen Selection Display

[HEM_FILE} Screem List (HDG0OH) Bkl | | —— Soreem Selection ———
Mo, | Status Comnewt
------ Help Hesnage & -—————

N

2z (1] 4} - L lect

3 = Coanfim

a Ml = HRewt Page

5 Bl - Frav Page

[ [Gpaid] =  MarksUnnark

T [Heaa) - Uinsark AL

[} BER - Harkslnnark All

g BEA - File Selection Mabi

in

11

12 Sorean Slalus

13 !

4 Hiat, [ |

15

1B i Hhgjti)

| Copi 0w latallr int | | Raad N Tre<. B Eou. WCooTh Il Hark J Frau |

Select Screen

Creating Screen The following screen will be displayed. Set the following data from this screen.
Numeral display (numeral table selection)
Character-string display (character-string memory table selection)
Lamp (bit allocation)
Touch switch (bit allocation for control and notification)
Bar graph (numeral table selection)
Set numbers (numeral table selection)

Initial Edit Display

SIE 1M WuW DISP STR pisP OGN Touck S | DOEE = Select

BAE GRPH TEL EDIT KM EDIT GRAFHIC — HARK = Canf i
EDIT EXTEHD SET EWU [F 6l ] = Dmit
GUIDE:  Dafine lanp [Mo . BEHA1Fran: 45BEHByta
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Complete Create Screen

Screen Selection Display

[HEW_FILE} Screen List (HDG0OM) BKE | | — Soreen Selectjon ———

Ho. | Status Comnent

L et

Canf i

Hewt Page

Prwie Paijin
Hark-lnnark

- Ihwnark ALD
HMarksUmnark All

- File Salection M

=
L.
BEAAEERE

Screan Slalus

Hial, [ ]

15 i [EIUTHEEN

[ Copy e latalffrint ittribl Raad S Tric J Fou. JCocdh If Hark i Fra |

Complete Create File Specify the filename for the newly created screen.

Set Start-up Screen Number Press the function key F8: Start-up Screen. The following screen is displayed
when the PT is booted up.

Transfer Press the function key F6: Transfer. Transfer the created screen data to the PT.
File List [ H TG00 ik L] ————— Select File ———
Fi letane Title

—————— Hulp Hesssge —————-

Creat iom of Mew File

[1]4] Solect

= Coif s

R - HMewt Pape

R = Prar Page

Bl - Exit to Hain Hamu

Transferring Data to the PT  To transfer the screen data to the PT, connect the PT and Support Tool together
and set the PT in Transfer Mode.

When reusing existing file data with a different Direct Connection setting,
change the settings as described in Section 5 Converting Data.

4-1-3 Setting Direct Connection

Set Direct Connection with the Support Tool before selecting afile. It is set from
the Main Menu of the Tool Setting screen.

To select Direct Connection, set the Direct Connection item to either OMRON or
ON (depending on the Support Tool version).
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NT20M/NT2000M/NT600M Support Tool Version 4.

Tool Settings
wrow T
Henory Sioe 32 KB h4 KR 128 K 256 KB
Direct cett i Ho Yo
Pr iwbar Epsarine Dot Malifx HF Lasar
Sheot Feesdor
Faitis Rafiasb Tk Hin
Display Grid Ha B—dot 16—dot TE-dot TomchSu
Conriin lcat fowm Port M1 CI
Tenporary Directory %
Data Directory e

Help Hossapo Got MT model Bin Smlect [teom
ER - Change Setbing
= Comfl irm

ConF iren HT mumbal El - flart

Connecting to the Support Tool

Connections

NT20M (Front View)

NT600M (Rear View)
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The following equipment and software is required to create screens with the
Support Tool:

Computer:PC/AT compatible computer.
Software:

NT20M/NT2000M/NT600M Support Tool Version 4. _
NT20M-ZASAT-EV4

Connecting cable: CV500-CN228, 2 m cable

Refer to the NT-series Support Tool Operation Manualfor details on the Support
Tool software and connecting cables.

Connect the computer RS-232C connector to the PT connector with the con-
necting cable as shown in the diagrams below.

S
S
(g
[J
Connector is under
the connector cover.
o o 1 1 \3
5]

Connector is under
the connector cover.
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4-2 Switching Displayed Screens
Description

Write the screen number to the Screen Switch setting in the PT Status Control
Area to switch the screen displayed on the PT.

PT
PT Status Control Area

" n Screen
. Screen switch setting - " Number
— Copy memory

table setting

Screen

000

PT status control bits

Allocated start address: Word n (set with the Support Tool)

1514 1312 11 10 9 8 7 6 5 4 3 2 1 O0Bit
I I

Screen switch

Wd n | Screen# (4-d:igit BCD) | setting
Screen#: 0000 (Screen clear — no display)
0001 to 0250 (NT20M)
0001 to 1000 (NT600M)
Restrictions
Allocated Words The PT Status Control Area can be allocated to the areas listed in the following
table.
Symbol Area Allocation OK?
DM Data Memory OK
I/S Internal/Special Relay OK
TIM Timer NG
CNT Counter NG
HR Holding Relay OK
AR Auxiliary Relay OK
LR Link Relay OK

The range of each memory area differs according to the PC type. Refer to
Appendix B PC Memory Map for more details.

Procedure

1,2 3. 1. Use the Support Tool to allocate the PT Status Control Area to the PC
memory.

2. Create a PC program to write the number of the displayed screen to the
Screen Switch setting word in the PT Status Control Area as a 4-digit BCD
(binary coded decimal) value.

Important Points

The displayed screen switches when the contents of the allocated word are
changed. To re-specify the number of the currently specified screen, first write
the value 0000 to clear the screen before writing the appropriate screen number.
As shown in the example, it is also possible to use the function to notify which
screen is currently displayed.

Reference
When the displayed screen is switched due to PT Status Control Area operation,
the screen number is written to the Currently Displayed Screen word in PT Sta-
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Application Example

tus Notify Area. Refer to 4-9 Determining the Screen Displayed on the PT for
details.

Continuous or superimposed screens can be displayed by specifying the parent
screen. If a child screen is specified, only the child screen is displayed.

Refer to the appropriate PT Operation Manual and NT-series Support Tool Op-
eration Manual for information about displaying continuous and superimposed
screens.

One way to switch screens is to set the screen number to a touch switch with the
Support Tool. Refer to the Stand-alone functions (screen switch function) in the
appropriate PT Operation Manual and NT-series Support Tool Operation Manu-
al for details.

This example operates the PC switch (bit) to change the PT display screen.

Allocation Allocate the memory as follows using the Support Tool:
PT Status Control Area: 0100
PT Status Notify Area: 0110
Screens Create screens numbers 2 and 3 with the Support Tool and transfer them to the
PT.
PC Program Create a PC ladder program, as follows:
00002
{| @MoVv(21)
#0092 | Screen number 1)
100 | Screen Switch Setting Word
00003
I I @MOV(21)
2
#0003 | Screen number @
100 | Screen Switch Setting Word
11212
i | @Mov(21) @)
T 1191 Screen Switch Noftify Word
Screen Switch Flag 100 | Screen Switch Setting Word

1,2, 3.

PT operation when the program is run is described below.

1. Screen number 2 is displayed on the PT when bit 00002 turns ON.
2. Screen number 3 is displayed on the PT when bit 00003 turns ON.

3. When the Screen Switch Flag turns ON the number of the currently dis-
played screen is read and written to the Currently Displayed Screen word in
PT Status Notify Area. In this case, the same screen need not be written
twice.

When aprogramis created as in (3) above, the screen can also be switched from
the PT using the Stand-alone functions (screen switch function) and itis not nec-
essary to input the same screen number twice. The step in (3) is not necessary if
the Stand-alone functions are not used.

Refer to 4-9 Determining the Screen Displayed on the PT for more information
on the Screen Switch Flag and notification of the currently displayed screen.

4-3 Changing Displayed Numerals or Character Strings

Description
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The PT display can be changed by editing the contents of the numeral or charac-
ter-string memory table used for the display.
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The method described below for changing the display involves copying the con-
tents of one memory table to another. Writing the source and destination
memory table numbers to the Copy Memory Table Setting words of the PT Sta-
tus Control Area allocated to the PC copies the contents of one memory table to
another in the PT, which changes the display.

This is a convenient method to display predetermined numbers of character
strings to suit the operating status. The changes are processed extremely rapid-

ly as the PT Status Control Area is used.

PT PC

PT Status Control Area

Memory table

Copy source
l —

]
/
000

Screen switch setting
Copy memory

table setting

Copy destination
(used for display)

[ A ]

PT status control bits

Allocated start address: Word n (set with the Support Tool)

1514 1312 11 10 9 8 7 6 5 4 3 2 1 OBit

Word

-

n+1 0

\ [
Copy source r‘nemory table# (‘S-digit BCD)

n+2 Copy type

|
Copy destinati‘on memory table# (3-digit BCD)

Copy Type
1: Copy numeral table
000 to 127 (NT20M)
000 to 255 (NT600M)
000 to 127 (NT20M)
000 to 511 (NT600M)

Character-string Memory
Table Numbers

Numeral Table Numbers

Restrictions
Allocated Words

0: Copy character-string memory table

table.
Symbol Area Allocation OK?
DM Data Memory OK
I/S Internal/Special Relays | OK
TIM Timer NG
CNT Counter NG
HR Holding Relay OK
AR Auxiliary Relay OK
LR Link Relay OK

The range of each memory area differs

Procedure

1,2, 3...
memory.

Copy source
memory table#
~— Copy destination
memory table#

Copy memory
table setting

The PT Status Control Area can be allocated to the areas listed in the following

according to the PC type. Refer to
Appendix B PC Memory Map for more details.

1. Use the Support Tool to allocate the PT Status Control Area to the PC

2. Specify the memory table to be displayed with the Screen Create functions

of the Support Tool.

Specify a numeral table for a numeral display.
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Important Points

Reference

Application Example

Allocation

Screens
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Specify a character-string memory table for a text display.

3. Use the Table Edit functions to write the contents of the copy source memory
table.

4. Create a PC program to write the data described in (2) and (3) above to the
Copy Memory Table setting words in the PT Status Control Area.

In some cases the PT will read the specified area while the instructions are being
written to the PT Status Control Area.

Therefore when using this method, be sure to write the copy destination memory
table number word n+2 before writing the copy source memory table number
Word n+1. The data may be written to an incorrect memory table if the copy
source memory table number is specified first.

The PT reads only the words allocated to the memory tables displayed on the
screen. If words are allocated to the copy source memory table, they are used
during initialization only.

The display may be incorrect when a numeral table is copied if the display meth-
od or number of stored addresses differ.

The copy is not executed if the Copy Type is set to a value other than 0 or 1.

The memory table is copied only when the contents change. To make repeated
copies between the same source to destination memory table, set the Copy
Type to a value other than 0 or 1 then reset it to the correct value.

Prepare a number of copy source memory tables in advance and use them to
switch the display to suit the operating status.

This example switches the displayed screen by copying the character-string
memory table.

Allocate the memory as follows using the Support Tool:

PT Status Control Area: 0100

Use the Support Tool to create a screen which displays character-string memory
table entry #4 and transfer it to the PT.

Set the initial values of the character-string memory table as shown below. It is
not necessary to allocate addresses.

Line 1

!
|

Character-string memory table entry #4

# Contents No. of characters
4 Normal 6 chars
10 Error 6 chars
11 Normal 6 chars
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PC Program Create a PC ladder program, as follows:
09000
1 @Mov(21) ™)
T #0004 | Copy type, Copy destination memory table#
Errot:.rlag 102 Copy destination word
i
@Mov(21)

#0010 | Copy source memory table#
101 | Copy source word

H @MoV(21) @
T #0004 | Copy type, Copy destination memory table#
Errot: Flag 1021 Copy destination word
it

@MoV(21)

#0011 [ Copy source memory table#
101 | Copy source word

PT operation when the created screen is displayed and the program is run is de-
scribed below.

1,2, 3... 1. The Error Flag (bit 09000) turns ON and the PT displays the message “Er-
ror” when an error occurs.

2. The Error Flag (bit 09000) turns OFF and the PT display reverts to “Normal”
when the error is cleared.

Note Specify the copy destination memory table before the copy source memory
table.

4-4 Editing Displayed Numerals or Character Strings

Description
The PT display can be changed by editing the contents of the numeral or charac-
ter-string memory table used for the display.

The method described below for changing the display involves editing the con-
tents of the PC memory allocated to the memory table.

This is a convenient method to display changes in memory contents when moni-
toring the PC memory.

PT PC
Numeral table entry #1 Allocated word (numeral table entry #1)

12345678 |~ 12345678 Start 56 7 8 - 12345678
Start+1 |1 ' 2'3' 4
Character-string table 4 <:' —

[apedet |1 {Ghoder|

000

Allocated word (character-string table entry #4)

Start 6 1 6 2| —— 616263646566
Start+1 [ 6 3 6 4 (‘abcdef”)
Start+2 |6 5 6, 6

Allocate the words using the Support Tool.
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Restrictions

Allocated Words

The number of words which can be allocated is shown in the table below.

Memory table

Words

Numeral

1 or 2 words

Character-string

NT20M: 1 to 16 words (2 to 32 normal characters)
NT600M: 1 to 20 words (2 to 40 normal characters)

The memory table can be allocated to the areas listed in the following table.

Symbol Area Numeral Character-string

DM DM Area OK (1 or 2 words for numeral tables) OK (1 or 2 words for numeral tables)
I/S IR/SR Area OK (1 or 2 words for numeral tables) OK (1 or 2 words for numeral tables)
TIM Timer Area 1 word only NG

CNT Counter Area 1 word only NG

HR Holding Relay | OK (1 or 2 words for numeral tables) OK (1 or 2 words for numeral tables)
AR AR area OK (1 or 2 words for numeral tables) OK (1 or 2 words for numeral tables)
LR Link Area OK (1 or 2 words for numeral tables) OK (1 or 2 words for numeral tables)

Contents and Display of
Allocated Words
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The range of each memory area differs according to the PC type. Refer to

Appendix B PC Memory Map for more details.

Numerals
Numbers are stored in the allocated words as shown below.
Stored as a single word

15 to 1211 to 8 7 to 4 3 +to O Bit
\ Digit 4 \ Digit 3 \ Digit 2 \ Digit 1 \
Example: 1234
15 to 1211 to 8 7 to 4 3 to O Bi
v e [ s [ 4]
Stored as a double words
Word 15 to 1211 to 8 7 to 4 3 +to 0 Bit
Start Digit 4 Digit 3 Digit 2 Digit 1
Start + 1 Digit 8 Digit 7 Digit 6 Digit 5
Example: 12345678
Word 15 to 1211 to 8 7 to 4 3 +to 0 Bi
Start 5 6 7 8
Start + 1 1 2 3 4

Numbers can be handled in three different ways. The most-significant digit is
processed differently according to the type of numeral display, as follows:

Hexadecimal display: display of all digits identical to the contents of the allo-

cated words;

Decimal, no sign: an “F” as the most-significant digitis displayed as “0,” any oth-
er value as the most-significant digit and all other digits are
displayed identical to the contents of the allocated words;

Decimal, with sign: an “F” as the most-significant digit is displayed as a minus
sign (=), any other value as the most-significant digit and all
other digits are displayed identical to the contents of the al-

located words;
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Note

Character Strings

Procedure
1,2, 3...

Important Points

Application

Allocation

Display Example
Data contains numbers 0 to 9 only

Word

Start 3 ‘ 4 ‘ 5 ‘ 6 Decimal, no sign 123456
1 1 1 —— Decimal, with sign -123456

Start+1 | F 0 1 2 Hexadecimal F0123456
| | |

Data includes letters Ato F

Word
T T T

Start 3 B 5 6 Decimal, no sign 123B56
} | | —— Decimal, with sign -123B56

Start+1 | F 0 1 2 Hexadecimal F0123B56
| | |

If hexadecimal data (A to F) is transmitted when a decimal display is selected,
the letters are displayed unchanged.

1. If the number of display digits is less than the number of digits to display (4
digits for a single word, 8 digits for two words) the contents of the allocated
word are not displayed and all digits are displayed as asterisks (x).

2. Ifthe display is selected as a decimal display with sign, an “F” as the most-
significant digit represents the minus sign. Consequently, the number of dig-
its in a negative number is reduced by one

The actual display is also affected by the zero-suppression and decimal-point
display settings. Refer to the NT-series Support Tool Operation Manual for
details.

Character strings are stored in sequential words from the start address as Spe-
cial English 8-bit code (normal characters). Two normal characters or one wide
character is allocated to each word of memory. A maximum of 20 words (40
characters) can be allocated in the NT600M, or 16 words (32 characters) in the
NT20M.

Word Start Start+1 - - - - - - -~ Start + 19

T T T T T T
Code1 i Code2 | Code3 | Code 4

T T T
Code 39 | Code 40

Character codes 00 to 1FH are displayed as a normal space character. 00H is
converted to 20H.

1. Use the Support Tool to allocate the numeral and character-string memory
table to the PC memory.

2. Create a PC program to write the display numerals and character strings to
the allocated words.

Incorrect display may result if the display method is changed.

If the number of characters written is less than the number of characters in the
allocated words, fill the remaining character spaces with normal characters
(character code: 20H). The display may be incorrect if other unwanted character
codes remain.

This example directly displays the contents of the words allocated as the numer-
al table in the PC memory.

Allocate the memory as follows using the Support Tool:
numeral table entry #1: 0000 (number words: 2)
numeral table entry #2: 0002 (number words: 1)
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Screens

PC Program

Use the Support Tool to create a screen which displays numeral table numbers 1
and 2 and transfer it to the PT.

Numeral table entry #1 (8-digit input)

Line 1

oty. 15829 |units

Defects 23 |units

Numeral table entry #2 (4-digit input)

Create a PC ladder program, as follows:

25502 1-second clock

@INC(38) (1)

DMoooo | Word for least-significant
4 digits of number #1

25506 (=)

00001

11 @ING(38) @
pmooot | Word for most-significant
4 digits of number #1

@INC(38) (3)

1,2, 3.

DM0002 | Word for number #2

PT operation when the created screen is displayed and the program is run is de-
scribed below.

1. The contents of word 0000 are incremented by 1 each second. The dis-
played value in the numeral table entry entry number1 is increased by 1
each second.

2. When the counter in (1) causes an increase in the most-significant digits, the
contents of word 0001 are incremented by 1. The displayed value in the PT
numeral table entry number1 most significant digits is increased by 1.

3. When bit 00001 turns ON the contents of 0002 are incremented by 1. The
displayed value in the PT numeral table entry number 2 is increased by 1.

4-5 Changing Allocated Word Contents in Indirect Connection

Description

1,2, 3.
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In the Indirect Connection method, a numeral table is specified to display a value
or character-string, and the value of the numeral table will become the memory
table number to be used for display. In the following example, 39 is used as the
value of the numeral table.

There are two ways to change the display:
1. Change the memory table number to be displayed. In the following example,

the contents of numeral memory table 41 is changed. This section provides
further details on this method.
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Restrictions
Allocated Words

Procedure

1,2, 3.

2. Change the memory table contents used for display. In the following exam-
ple, the contents of character-string memory table 39 is changed. Refer to
4-3 Changing Displayed Numerals or Character Strings and 4-4 Editing Dis-
played Numerals or Character Strings for details.

PT PC
— Numeral table 41 Word allocated
- (numeral table 41)
AaBb |- 0039 ~— 0039
1
Character-string table 39

Character-string table 40

Use the Support Tool for word allocation of the numeral table to be used in the
Indirect Connection method when displaying a value or character-string.

The number of words which can be allocated in the Indirect Connection method
is shown in the table below.

Words

1 or 2 words

Memory table

Numeral

The memory table number to be displayed can be selected from the following
value ranges. The memory table number consists of four digits maximum so that
the user is able to allocate only a single word.

Mode NT20M NT600M
Numeral display 000 to 127 000 to 511
Character-string display 000 to 127 000 to 255
The numeral table can be allocated to the following area.
Symbol Area Allocation

DM Data Memory OK (1 or 2 words for numeral tables)
I/S Internal/Special Relay OK (1 or 2 words for numeral tables)
TIM Timer 1 word only

CNT Counter 1 word only

HR Holding Relay OK (1 or 2 words for numeral tables)
AR Auxiliary Relay OK (1 or 2 words for numeral tables)
LR Link Relay OK (1 or 2 words for numeral tables)

The range of each memory area varies according to the PC type. Refer to
Appendix A PC Memory Map for more details.

Refer to 4-4 Editing Displayed Numerals and Character Strings for information
on saving a value and character string to the allocated word of the numeral table
or character-string memory table to be used for display, or to the allocated word
of the numeral table to be used in the Indirect Connection method.

1. Use the Support Tool to specify the PC area for the numeral table to be used
for numeral and character-string display in the Indirect Connection method.

2. Use the Table Edit function of the Support Tool to write the contents to be
displayed to the memory table to be used for display.
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Application

Allocation

Screens

PC Program

00100

Specify a numeral table for a numeral display.
or Specify a character-string memory table for a text display.

3. Create a program on the PC to change the contents of the allocated word of
the numeral table to be used in the Indirect Connection method.

This example changes the displayed character string by adding the contents of
the PC word for the numeral table to be used in the Indirect Connection method.

Allocate the memory as follows using the Support Tool:
numeral table entry #51: 0000 (number of words: 1)

Use the Support Tool to create a screen which displays character-string memory
table entry #51 in the Indirect Connection method as shown below and transfer it
to the PT. Set numeral table number 51 to 100 as the initial value. Set initial val-
ues to character-string memory tables 100 and 103 as shown below. There is no
need to allocate words.

Line 1

Product NT20M

!
|

This character-string memory table is indirectly
specified with numeral memory table #51.

# Contents No. of characters
100 NT20M 7 chars
101 NT600M 7 chars
102 NT10S 7 chars
103 NT2000M 7 chars

Create a PC ladder program, as follows:

ml

00101

@INC(38) (1)

DM0000 | Numeral table number to be
used in the Indirect Connection
method.
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@DEC(39) ()]

DM0000 | Numeral table number to be
used in the Indirect Connection
method.

PT operation when the created screen is displayed and the program is run as
described below.

1. When bit 00100 is ON, the PT’s display changes from NT20M to NT600M,
and from NT10S to NT2000M.

2. When bit 00101 is ON, the PT’s display changes from NT2000M to NT10S,
and from NT600M to NT20M.
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4-6 Upgrading Bar Graphs

Description

PT

The bar graph can be upgraded by editing the contents of the memory table used
for the bar graph.

PC

Allocated word
(numeral table entry #1)

Numeral table entry #1

=T AT =7 ol

DQ 12345678 ¢ Start 5 6 7' 8 - 12345678
] Start+1 |1 2 3 4
—J

Restrictions

Allocated Words

Note

Allocate words using the Support Tool.

The number of words which can be allocated is shown in the table below.

Words
1 or 2 words

Memory table

Numeral

The memory table can be allocated to the areas listed in the following table.

Symbol Area Allocation OK?

DM Data Memory OK (1 or 2 words for numeral tables)
I/S Internal/Special Relay | OK (1 or 2 words for numeral tables)
TIM Timer 1 word only

CNT Counter 1 word only

HR Holding Relay OK (1 or 2 words for numeral tables)
AR Auxiliary Relay OK (1 or 2 words for numeral tables)
LR Link Relay OK (1 or 2 words for numeral tables)

The range of each memory area differs according to the PC type. Refer to
Appendix B PC Memory Map for more details.

Refer to 4-4 Editing Displayed Numerals and Character Strings for information
on saving numbers to allocated words.

1. A bar graph cannot be used to display hexadecimal values. The display will
not change even if hexadecimal values are specified.

2. Abar graph cannot be used to specify any numeral table indirectly. Evenifa
numeral table is specified indirectly, it will be regarded as Direct Connection.

3. If the value is in decimal, no sign display is selected and an “F” is written to
the most-significant digit of the word allocated to the bar graph (which repre-
sents a minus sign). The bar graph displays zero and the percent display
indicates “0”.
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4-7 Controlling the PT Status

Description

Write the control data to the PT Status Control bits in the PT Status Control Area
allocated in PC memory to control the backlighting, buzzer, etc.

PT PC

PT Status Control Area

Continuous
buzzer
sounds

\}\\l % sCreTn off

‘ Screen switch setting

Copy memory

OO0

table setting

PT status control bits - Control

Screen Display (Bit 15)

Alarm Output (Bit 14)

46

Data

Allocated start address: Word n (set with the Support Tool)

Word 1514 1312 11 10 9 8 7 6 5 4 3 2 1 0 Bit
T

n+3 PT status control bit ‘ 0 ‘ 0 ‘ PT status
! control bits

PT Status Control bits:

Word 15 14 13 12 11 10 9 8 Bit

n+3

Turn bits 7 to 0 OFF.

Bit Controlled item 1 (ON) 0 (OFF)
15 Screen display ON OFF
14 Alarm output ON OFF
13 Continuous buzzer ON OFF
12 Intermittent buzzer ON OFF
11 Initialize display history | ON OFF
10 Backlight color Red White
8 Backlight mode Continuous light Flash

Bit 10 (Backlight color) is valid for the NT20M.

Bit 8 (Backlight mode) is valid for the NT20M.

Bit 15 (Screen display) when used for a LCD (liquid-crystal display) backlighting
turns on if the Screen Display bit is set to ON and turns off if the Screen Display
bit is set to OFF. For EL operation, screen display operation is controlled.

The Screen Display bit is used to display and clear the screen to prevent “burn
in” on the CRT.

Set Bit 15 to 0 (OFF) to clear the screen. To restore the screen display, set Bit 15
to 1 (ON), or press the System key or touch switch. On the LCD display version
PT, the bit acts to turn the backlight on and off.

Another method of restoring the screen is to display a screen using the Screen
Switch setting bit.

The Alarm Output bit turns on and off the ALM OUTPUT terminals at the rear of
the PT.

Alarm Output control with Bit 14 is enabled only when the alarm output is turned
on with the PT memory switches.

Refer to the appropriate PT Operation Manual and the NT-series Support Tool
Operation Manual for more details.
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Continuous (Bit 13) and

Intermittent (Bit 12) Buzzers

Initialize Display History
(Bit 11)

Backlight Color (Bit 10) and

Mode (Bit 8)

Note

The continuous buzzer sounds continually without interruption.
The intermittent sounds for 0.5 s at 0.5 s intervals.

If both Bit 13 and Bit 12 are turned ON simultaneously, Bit 13 takes priority and
the continuous buzzer is selected.

Buzzer control with these bits is enabled only when the buzzer is turned on with
the PT memory switches.

Refer to the appropriate PT Operation Manual and the NT-series Support Tool
Operation Manual for more details.

The Initialize Display History initializes the display history stored in the PT.

The display history is initialized when Bit 11 is set from 0 (OFF) to 1 (ON). Bit 11
reverts to 0 (OFF) after the display history is initialized.

The NT20M allows backlighting to be controlled as follows using combinations
of Bit 10 and Bit 8.

Bit Backlight status when Bit 15 set 1 (ON)
10 8
0 0 White flash (white ON - OFF)
0 1 White on
1 0 Red flash (red ON - OFF)
1 1 Red on

When backlighting is turned OFF (Bit 15 is set to 0 (OFF)), the backlight color
(red or white) and backlight mode (continuous or flashing) are invalid.

In addition to the PT Status Control Area, the PT status can be controlled by set-
ting the screen attributes with the Support Tool, as follows:

Alarm: Alarm output ON/OFF

Buzzer attribute: Continuous, Intermittent, OFF
Backcolor: White backlighting, Red backlighting
Backlighting: Backlighting ON/OFF

In addition, the display (or backlighting) is turned off if the PT is unused for a cer-
tain time if the PT memory switches are set to enable the burn-in prevention fea-
ture (EL display version) or the backlight control feature (LCD display version).

Refer to the appropriate PT Operation Manual and the NT-series Support Tool
Operation Manual for more details.

The PT Status Control bits remain unchanged if the PT status is changed with
the screen attributes or memory switches, so that the status of the PT Status
Control bits do not match the actual PT status.

Example: The continuous buzzer may sound if the status of Continuous
Buzzer bit 13 is 0 (OFF).
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Restrictions

Allocated Words

The PT Status Control Area can be allocated to the areas listed in the following
table.

Symbol Area Allocation OK?
DM Data Memory OK
I/S Internal/Special Relay OK
TIM Timer NG
CNT Counter NG
HR Holding Relay OK
AR Auxiliary Relay OK
LR Link Relay OK

The range of each memory area differs according to the PC type. Refer to
Appendix B PC Memory Map for more details.

1. Use the Support Tool to allocate the PT Status Control Area to the PC

2. Create a PC program to write the control status to the PT Status Control bits
in the PT Status Control Area.

1. The PT Status Control Area is not read immediately after the PT is booted
up. The PT Status Control Area is read and control executed when the con-

2. The control of PT status is executed when the status of a bit is changed. To
revert to the control status before the change, set all the PT status control
area back to the status it had before the change.

3. During PT control operations, screen attributes such as a buzzer and alarm

This example controls the PT status to use the PT as a warning lamp.

Allocate the memory as follows using the Support Tool:

Create a PC ladder program, as follows:

@Mov21) (1)

#A000 . )
Screen display, Continuous buzzer

103|  PT Status Control word

@Mov(21) ()]

#9000]  screen display, Intermittent buzzer

103| PT Status Control word

@ANDW(34) (3)

193] PT Status Control word

#CFFF [ Continuous buzzer, Intermittent buzzer is 0
103| PT Status Control word

PT operation when the program is run is described below.

Procedure
1,2, 3...
memory.
Note
trol status is changed.
have priority.
Application
Allocation
PT Status Control Area: 0100
Screens Not specified.
PC Program
09002 09003
LY ]
gl i
09003
LY
Al
09002 09003
|1 |1
] ]
1,2, 3...
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1. PT Status Control bits are set as shown below when bit 09002 turns OFF.
This command block not executed when bit 09003 is OFF.

* Screen display (Bit 15): 1 (ON)
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* Continuous buzzer (Bit 13): 1 (ON)
The PT continuous buzzer sounds.
2. PT Status Control bits are set as shown below when bit 09003 turns OFF.
* Screen display (Bit 15): 1 (ON)
* Intermittent buzzer (Bit 12): 1 (ON)
The PT intermittent buzzer sounds.

3. PT Status Control bits are set as shown below when both bits 09002 and
09003 turn ON.

* Continuous buzzer (Bit 13): 0 (OFF)
* Intermittent buzzer (Bit 12): 0 (OFF)
The PT buzzer stops.

4-8 Turning Lamps and Touch Switches On and Off
Description

The lamps and touch switches are lit (flashed) and extinguished by setting bits
allocated in the PC memory as the lamp and touch switch control bits ON (1) or
OFF (0).

PT PC
Lamp 1 Lamp 2
Allocated word (Lamp 1)

~— 1 (ON)

Allocated word (Lamp 2)

m @ ~— 0 (OFF)

Touch Allocated word (Touch switch)

switch
~— 1 (ON)

Allocate the control bits with the Support Tool. The control bits control the status
of lamps and touch switches as follows:

0 (OFF): Not lit

1 (ON): Lit or flashing
The lamp and touch switch display attributes are set with the Support Tool to de-

termine if the lamp or touch switch lights continuously or flashes. Refer to the
NT-series Support Tool Operation Manual for details.

Lit Not lit

OO0

Restrictions
Allocated Bits The lamp and touch-switch control bits can be allocated to the areas listed in the
following table.

Symbol Area Allocation OK?
DM Data Memory OK
I/S Internal/Special Relay OK
TIM Timer NG
CNT Counter NG
HR Holding Relay OK
AR Auxiliary Relay OK
LR Link Relay OK

The range of each memory area differs according to the PC type. Refer to
Appendix B PC Memory Map for more details.
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Procedure
1,2, 3... 1. Use the Support Tool to allocate the lamp and touch switch Control Bits to
the PC memory. Use the display attributes to set if each lamp and touch
switch flashes or lights continuously.
2. Create a PC program to set the Control Bits on or off to light (flash) or extin-
guish each lamp and touch switch.
Reference

Notify bits can be allocated to lamps and touch switches in addition to the control
bits. The notify bits inform the PC whether a touch switch has been pressed. Re-
fer to 4-12 Determining Touch Switch Status.

A touch switch is “lit” by highlighting the displayed touch switch.

Application Example

This example controls the bits to move a robot arm and turning the lamps on and
off.

Allocation Allocate the memory as follows using the Support Tool:
Lamp #0: 00200 (output bit to raise robot arm)
Lamp #1: 00201
Lamp #2: 00202
Lamp #3: 00203
Lamp #4: 00204 (output bit to clamp rotate robot arm)
Lamp #5: 00205 (output bit to unclamp rotate robot arm)

output bit to lower robot arm)
output bit to rotate robot arm counterclockwise)
output bit to rotate robot arm clockwise)

—_~ o~ o~ o~

Screens Create a screen as shown below to display Lamps #0 to #5 with the Support Tool
and transfer it to the PT. Set the display attribute to “Light”.
Raise: Lamp#0
o Lower: Lamp#1
Line 1 Process 3 Counterclockwise:Lamp#2
Clockwise: Lamp#3
. Clamp: Lamp#4
Conveyor Loading Robot Arm | (niamp: Lamp#5
UP
c/
CLOCK CLOCK
DOWN
PC Program No PC ladder program is required to control the PT. Only a program to control the

robot arm movement is required.

When the ladder program is executed to control the robot arm, the PT lamps turn
on and off in synchronization with the arm movement.

For example, Lamp#0 lights when the robot arm ascends and goes out when it
stops ascending.

4-9 Determining the Screen Displayed on the PT
Description

The screen displayed on the PT can be determined by reading the Currently Dis-
played Screen from the the PT Status Notify Area allocated in the PC memory.
When the screen is switched, the PT Status Notify Area is notified as follows:

Switch notification: PT Status Display Switch Flag
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New Screen number: Currently Displayed Screen

PT PC
PT Status Notify Area

Currently
Displayed

Screen

Screen number —— |l Currently Displayed Screen
::> Content upgrade memory table

Screen Switch Flag — - |8l PT status

OO0

Restrictions
Allocated Words

Procedure

1,2, 3.

Reference

Allocated start address: Word n (set with the Support Tool)

Word 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Bit
‘ P ‘ Currently
n | Screen# (t} digit BCD) | Displayed Screen

n+2 PT s;tatus ‘ 0 0 PT status

Screen#: 0000 to 0250 (NT20M)
0000 to 1000 (NT600M)

Screen Switch Flag

Word 15 14 13 12 11 10 9 8 Bit

n+2 | -| 0| - -10]0]|O0

]— Screen Switch Flag

The PT Status Notify Area can be allocated to the areas listed in the following
table.

Symbol Area Allocation OK?
DM Data Memory OK
I/S Internal/Special Relay OK
TIM Timer NG
CNT Counter NG
HR Holding Relay OK
AR Auxiliary Relay OK
LR Link Relay OK

The range of each memory area differs according to the PC type. Refer to
Appendix B PC Memory Map for more details.

1. Use the Support Tool to allocate the PT Status Notify Area to the PC
memory.

2. Create a PC program to read the Currently Displayed Screen from PT
Status Notify Area.

The screent# is handled as a 4-digit BCD (binary coded decimal) value.

The Currently Displayed Screen is upgraded when the screen is switched with
the stand-alone function. Refer to the Stand-alone functions (screen switch
function) in the PT User’s Manuals for details.

The PT Status Display Switch bit turns ON (1) in the PT Status Control Area
when the screen display switches. It reverts to OFF (0) when the PC is notified of
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the screen switch. The current screen# can be read by reading the Currently Dis-
played Screen when the PT Status Display Switch bit turns ON (1).

The number of the parent screen is notified if continuous screens or superim-
posed screens are displayed.

Application Example

This example reads the screen# each time the PT screen display switches.
Allocation Allocate the memory as follows using the Support Tool:

PT Status Control Area: 0100

PT Status Notify Area: 0110

Screens Create several screens which can be switched with the Support Tool and trans-
fer them to the PT.
PC Program Create a PC ladder program, as follows:
11212
{| @Mov(21) (1)

DMO0100

DMo101 | Word storing the previously displayed screen number.

Screen Switch Flag 2
@Mov(21) ()]

110

Word to notify the currently display screen number.
DMo100 | Word storing the currently displayed screen number.

PT operation when the program is run is described below.

1,2, 3... 1. When the PT screen display switches and the screen switch flag (Bit: 11212)
turns ON, the contents of DM 0100 are transferred to DM 0101. The number
of the previously displayed screen is stored in word 0101.

2. The new screen number notified by the PT is read and transferred to DM
0100. The number of the currently displayed screen is stored in DM 0110.

4-10 Determining a Number Input to the PT
Description

The PT can be used as a numeric keypad to write numbers to a numeral table.
When a number is written to a numeral table with this so-called “number setting
function” an area allocated in PC memory is notified as follows:

Upgrade notify: PT Status Number Setting Flag
Upgraded table entry number: Upgraded memory table
Upgrade details: numeral table allocated word

PT PC
PT Status Notify Area

Numeral table 1

1 Currently Displayed Screen
| 12345678 | [7[ES] ] 12345678
alslsl | — Table# — W Content upgrade memory table
1123
ol B[] Number PT status
Setting
Flag

Allocated word (numeral table entry #1)
12345678 —{ 5. 6 7. 8| Start
1: 2: 3: 4| Start +1

Allocated start address: Word n (set with the Support Tool)

Word 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Bit

T T
n+1 0 Numeral table# (3-digit BCD) g‘;rr‘;irr‘; ‘t’;’afde

n+2 PT status 0 0 PT status
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Restrictions
Allocated Words

Contents and Display of
Allocated Words

Note

Screen#: 000 to 127 (NT20M)
000 to 511 (NT600M)

Number Setting Flag

Word 15 14 13 12 11 10 9 8 Bit

n+2 | -|0|-|- o(0]O0

L Number Setting Flag

The PT Status Notify Area can be allocated to the areas listed in the following
table.

Symbol Area Allocation

DM Data Memory OK (1 or 2 words for numeral tables)
I/S Internal/Special Relay | OK (1 or 2 words for numeral tables)
TIM Timer 1 word only

CNT Counter 1 word only

HR Holding Relay OK (1 or 2 words for numeral tables)
AR Auxiliary Relay OK (1 or 2 words for numeral tables)
LR Link Relay OK (1 or 2 words for numeral tables)

The range of each memory area differs according to the PC type. Refer to
Appendix B PC Memory Map for more details.

Numbers are stored in the allocated words as shown below.
Stored as a single word

15 to 1211 to 8 7 to 4 3 +to O Bit
Digit 4 Digit 3 Digit 2 Digit 1

Example: 1234

15 to 1211 to 8 7 to 4 3 to 0 Bit
1 2 3 4

Stored as a double words

Word 15 to 1211 to 8 7 to 4 3 to 0 Bit
Start Digit 4 Digit 3 Digit 2 Digit 1
Start + 1 Digit 8 Digit 7 Digit 6 Digit 5

Example: 12345678

Word 15 to 1211 to 8 7 to 4 3 to O Bit
Start 5 6 7

Start + 1 1 2 3 4

The order in which the numbers are stored in the allocated words depends on
the original specification of the C200H Host Interface Unit NT20M-SMRO02-E or
NT600M-SMRO02-EVL]. Refer to 5-4 Modifying Programs for Conversion.
Numbers can be handled in the following three different ways:

* Hexadecimal: Cannot be input with the number setting function.

* Decimal, no sign: Stored as entered.
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Section 4-10

Procedure

Important Points

Note

1,2, 3.

Application Example

Allocation

54

» Decimal, with sign: For a negative number, an “F” is stored as the most-signifi-
cant digit, all other digits stored as entered. A positive number is stored as en-

tered.
Examples:
Word
Start 3 ‘ 4 ‘ 5 ‘ 6
123456 — ‘ ‘ ‘
Start+1 |0 0 1 2
Start 3 ‘ 4 ‘ 5 ‘ 6
-123456 — ‘ ‘ ‘
Start + 1 F 0 1 2

. Ifanegative values is written when the value is handled as a decimal display

with sign, an “F” as the most-significant digit represents the minus sign.
Consequently, the number of digits in a negative number is one less than for
a positive number.

. All numbers are stored as integers. If a decimal point is input, the position of

the decimal point is determined by the display method setting. The input
number cannot therefore be determined from the contents of the memory
word.

. Use the Support Tool to allocate the PT Status Notify Area to the PC

memory.

. Use the Support Tool to create a number setting screen and allocate a nu-

meral table to the PC memory area.

. Create a PC program to read the PT content upgrade memory table when

the PT Status Number Setting Flag in the PT Status Notify Area turns ON
(1). The contents of the PT content upgrade memory table are handled as
3-digit BCD (binary coded decimal) values.

. Read the words allocated to the numeral table allocated at step (3).

The Number Setting Flag turns OFF (0) when the PC has been notified. There-
fore, always read the PT content upgrade memory table when this flag turns ON

(1).

Numbers inputtothe PT are stored in the words allocated to the numeral table as
BCD (binary coded decimal) values. The most-significant digit is treated differ-
ently for positive and negative values. Consider these restrictions when creating

the PC program to read the contents of the allocated words.

This example reads the contents of the numeral table input from the PT

Allocate the memory as follows using the Support Tool:

PT Status Control Area: 0110

Numeral table entry number 3: DM 0003 (words: 1)
Numeral table entry number 4: DM 0004 (words: 1)
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Screens

PC Program

| 11211
11

Create a number setting screen with the Support Tool to input values into
memory tables numbers 3 and 4 and transfer it to the PT. Numbers should be
input as 4 digits.

Numeral table entry number 3 (4-digit input)

Line 1
oty. 800 |units

Defect limit 30 |units

[ rl2fsfalsfe]7][s]ls]o]crr[+/]

Numeral table entry number 4 (4-digit input)

Create a PC ladder program, as follows:

!

Number Setting Flag

@MoV(21)

"1 Content upgrade memory table notification word

DM0105 | Word to store the numeral table entry number.

PT operation when the number setting screen is displayed and the program is
run as described below.

When the Number Setting Flag (Bit: 11211) turns ON (1) the contents of word 111
are transferred to DM 0105. The number of the numeral table with upgraded
contents is stored in DM 0105.

The value input to the numeral table is stored in the word allocated to the numer-
al table. Numeral table entry number 3 is allocated to DM 0003 and numeral
table entry number 4 is allocated to DM 0004.

4-11 Determining PT Operating Status

Description

Low
battery

The PT operating status and the battery level can be determined by reading the
PT Status word in the PT Status Notify Area allocated to the PC memory.

PT PC

PT Status Notify Area

Currently Displayed Screen

JUUL

—

Content upgrade memory table

Notify data —— I PT status I

Allocated start address: Word n (set with the Support Tool)

Word 1514 1312 11 10 9 8 7 6 5 4 3 2 1 0 Bit
T
n+2 PT status ‘ 0 ‘ 0 ‘ PT status

55



Determining PT Operating Status Section 4-11

PT Operating Status (Bit 15)

Battery (Bit 13)
Screen Switch Flag (Bit 12)

Number Setting Flag

Restrictions
Allocated Words

Procedure

1,2, 3.

Important Points

56

PT Status Notify Bits:

Word 15 14 13 12 11 10 9 8 Bit

n+2 0 0|00
Bit Notified item 1 (ON) 0 (OFF)
15 PT operating status Run Stop
13 Battery Low Normal

Bit 12: Screen Switch Flag
Bit 11: Number Setting Flag

This bitis ON (1) when the PT isin Run mode. Itis OFF when the PT is notin Run
mode and while the System Menu is displayed. Reading and writing the allo-
cated bits and words is disabled when this bit is OFF (0).

This bit turns ON (1) when the PT internal memory back-up battery is low.

This bit turns ON (1) when the PT screen display switches due to an instruction
from the PC or due to the stand-alone functions. It reverts to OFF (0) when the
PC is notified of the screen switch. Refer to 4-9 Determining the Screen Dis-
played on the PT for more details.

This bitturns ON (1) when a value is written to a numeral table by the PT number
setting function. It reverts to OFF (0) when the PC is notified of the number input.
Refer to 4-10 Determining a Number Input to the PT for more details.

The PT Status Notify Area can be allocated to the areas listed in the following
table.

Symbol Area Allocation OK?
DM Data Memory OK
I/S Internal/Special Relay OK
TIM Timer NG
CNT Counter NG
HR Holding Relay OK
AR Auxiliary Relay OK
LR Link Relay OK

The range of each memory area differs according to the PC type. Refer to
Appendix B PC Memory Map for more details.

1. Use the Support Tool to allocate the PT Status Notify Area to the PC
memory.

2. Write a PC program to read the PT Status word from the PT Status Notify
Area and check the status of the bits described above.

All screen data and other data in the PT is lost when the PT battery becomes flat.
Replace the battery with a new one as soon as possible after a low battery volt-
age is detected.
Refer to the appropriate PT Operation Manual for details of the battery replace-
ment procedure.
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Application Example

This example reads the PT operation status then sounds the buzzer and outputs
an alarm if the battery voltage is low.
Allocation Allocate the memory as follows using the Support Tool:
PT Status Control Area: 0100
PT Status Notify Area: 0110

Screens Not specified.
PC Program Create a PC ladder program, as follows:
| 11213
{1 @ORW(35) (1)
] 193] PT status control word
#6000 | gets the alarm output and continuous buzzer to 1
Low battery 103 PT status control word
alarm bit

PT operation when the program is run is described below.

If the low-batter notify bit (11213) is ON the following bits in the PT Status Control
Area are controlled:

* Alarm output (bit 14): 1 (ON)

* Continuous buzzer (bit 13): ON

The PT continuous buzzer sounds and the alarm output turns ON.
Refer to 4-7 Controlling the PT Status.

4-12 Determining Touch Switch Status

Description

A touch switch status (pressed or not) can be determined by checking the ON/
OFF status of the notify bit allocated in the PC to the touch switch.

PT PC

Touch switch 1

v

|::> Allocated notify bit

(touch switch 1)

OO0

Allocate the notify bits with the Support Tool.

The status of the bit reflects the touch switch status, as follows:
0 (OFF): not pressed
1 (ON): pressed
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Restrictions
Allocated Bits

Procedure

1,2, 3.

Important Point

Reference

Application

Allocation

Screens
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The PT Status Notify Area can be allocated to the areas listed in the following
table.

Symbol Area Allocation OK?
DM Data Memory OK
I/S Internal/Special Relay OK
TIM Timer NG
CNT Counter NG
HR Holding Relay OK
AR Auxiliary Relay OK
LR Link Relay OK

The range of each memory area differs according to the PC type. Refer to
Appendix B PC Memory Map for more details.

1. Use the Support Tool to allocate the touch switch notify bits to the PC
memory.

2. Write a PC program to read and check the allocated notify bits.

Be sure to allocate each touch switch on a single screen to different bits.

Touch switch notification is performed on each bit. In a word allocated with a
touch switch notification bit, the touch switch notification bit does not have any
influence on any other bit.

The screen attributes are ignored when Direct Connection is used. The attrib-
utes are permanently set as a Touch Switch.

In addition to the notification function, the following two other functions can be
allocated to touch switches with the Support Tool. When one of these functions is
specified, the allocated bits are not notified of the touch switch status.

a) Screen switch function (stand-alone or screen switch function
b) Use as a keypad for number input (number setting function)
Refer to the appropriate PT Operation Manuals for details about these functions.

This example uses the touch switches as normal switches for use as a PT oper-
ating panel.
Allocate the touch switches as follows using the Support Tool:
Touch switch number 10: control bit 05000 (Run lamp), notify bit: 06000
Touch switch number 11:  control bit 05001 (Stop lamp), notify bit: 06001
Set the touch switch function to Notify Bit.

Create a screen which displays touch switches numbers 10 and 11 as shown
below and transfer it to the PT. Set the display attribute to “Light”.

Touch switch #10

Line 1

RUN

STOP

Touch switch #11
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PC Program Create the following ladder program.
1st scan ON Touch switch #10 notify bit
' '
25315 06000
1} }‘l’ 05001 ) Stop rf]Iag o # b
Touch switch #11 (touch switch #11 control bit)
notify bit }

06001
|1
LAl

05001
Al

Touch switch #10 notify bit

06000 06001
: : ,{" f 05000 ) Run flag
f (touch switch #10 control bit)

Touch switch #11 notify bit

05000
Al

PT operation when the created screen is displayed and the program is run is de-
scribed below.

| Execute program

Stop flag :1 (ON)
Stop touch switch : Light

Press Run touch switch Press Stop touch switch
Run flag :1 (ON) Run flag : 0 (OFF)
Run touch switch : Light Run touch switch : Off
Stop flag : 0 (OFF) Stop flag :1 (ON)
Stop touch switch : Off Stop touch switch : Light

Refer to 4-8 Turning Lamps and Touch Switches On and Off for the method of
lighting and turning off touch switches.
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SECTION 5
Data Conversion

This section describes how to convert existing screen data for use with Direct Connection and how to convert a PC program
written for Direct Connection OFF for use with Direct Connection OMRON.
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Data Conversion

Section 5-2

5-1 Summary of Data Conversion

The new C200H Host Interface Units can handle Direct Connection and conven-
tional C200H Host Interface Unit specification screen data. This section de-
scribes the types of Direct Connection format and the procedure to convert exist-
ing screen data for use with Direct Connection.

5-1-1 Direct Connection Formats

Note

Compatibility of Existing

Screen Data

Direct Connection formatis set from the Tool Setting screen on the Support Tool.
It can be set in two ways, as follows:

OFF

Direct Connection not used. Conventional C200H Host Interface Unit specifica-
tion is used. Use this setting to give compatibility between the C200H Host Inter-
face Unit specification and the screen data and PC programs.

OMRON or ON

Enables Direct Connection for the OMRON C-series PCs.

“OMRON?” is displayed by the NT20M/NT2000M/NT600M Support Tool Version
4.
Refer to 2-3 Connection to an OMRON PC for information on compatible PCs.

The “conventional” C200H Host Interface Unit specification refers to a C200H
Host Interface Unit using one of the following System ROMs:

NT20M: NT20M-SMR02-E
NT600M: NT600M-SMRO02-EV[]
Data created with the NT20M/NT600M Support Tool Ver. 3 is compatible with

data created with NT20M/NT600M/NT2000M Support Tool Ver. 4.0 with Direct
Connection set OFF.

5-1-2 Data Conversion Procedure

1,2, 3.

The data conversion procedure is shown below:

1. Convert Data

Read the existing file or screen data and convert to the Direct Connection
format set with the Support Tool.

2. Convert Allocated Bits and Words
Convert the allocated bits and words to match the Direct Connection format.
3. Modify Programs (Direct Connection OFF to ON or OMRON)

When converting data from Direct Connection OFF to either ON or OMRON,
the conventional C200H Host Interface Unit programs can be modified for
re-use.

5-2 Data Conversion

Convertible Data

62

The method for converting data between different Direct Connection formats is
described below.

The following data can be converted:

OFF OMRON ——: Conversion OK

or

It is not possible to convert data to the Direct Connection OFF format.
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How to Covert Data

Data of different Direct Connection formats is converted using the Support Tool.
All data in the file is converted.

1,2 3. 1. Set the Direct Connection format of the data after conversion using “Direct

Connection” on the Tool Setting screen of the Support Tool.

2. Select the file to be converted from the File Directory.

Note The contents of the selected file are overwritten. If the contents of the
file are needed, use the Copy function to copy the file before convert-
ing it.

3. The following prompt is displayed:

-------- limlp Messagy ——-

Divech comnscl lam
maltt iy ol
¥ to cowsrt 7

PR = Confirn
Bl - fbort

4. Press the RETURN KEY to run the data conversion.

Data Communication PT to Support Tool (receiving data)
gﬁtl\)n;)eoer?_}_lgglPT and Regardless of the Support Tool settings, data is read from the PT and a file is

created in the Direct Connection format set at the PT.
Support Tool to PT (sending data)

Date transmission is not possible if the PT contains data of a different Direct
Connection format from the transmitted file. In this case, either transmit data with
the same format as the data in the PT or initialize all data in the PT.

Comparing Direct The Direct Connection format of the C200H Host Interface Unit is the same as

Connection in Units that of the Host Interface Unit except for the following, which should be taken into
consideration when using the same data for both the C200H Host Link Unit and
Host Interface Unit.

1,2, 3. 1. The C200H Host Interface Unit does not incorporate general-purpose
memory and also cannot use general-purpose memory. The C200H Host
Interface Unit does not exchange data with any PC except by communica-
tions with 1/O connections, which makes high-speed processing possible.

2. The C200H Host Interface Unit can indirectly specify word allocation, while
the Host Interface Unit cannot.

3. The Host Interface Unit can connectto CV- and CVM1-series PCs, while the
C200H Host Interface Unit cannot connect.

4. The Host Interface Unit's data transmission path can be extended using
RS-422 or optical fiber cable.

Screen data created by the Support Tool can be used by both the C200H Host
Interface Unit and Host Interface Unit because there is no difference in Direct
Connection format.
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5-3 Changing the Allocated Bits and Words for Data
Conversion

After data is converted from one Direct Connection format to another, the allo-
cated bits and words are changed as follows:

Items Changed

When data is converted from Direct Connection OFF to Direct Connection OM-
RON or ON format, all allocated bits and words revert to an “unallocated” status.

Reset the items listed below to match the system and PC program.

PT Status Control Area Allocated words:
Set the start addresses for the words allocated in the PT Status Control Area.

PT Status Notify Area Allocated words:
Set the start addresses for the words allocated in the PT Status Notify Area.

Character Strings Allocated words:
Set the number of words allocated to the character-string memory table
(NT20M: 1 to 16 words or NT600M: 1 to 20 words), the start address, initialize/
not initialize. Other settings remain unchanged after the conversion.
Numerals Allocated words:

Set the number of words allocated to the numeral table (1 or 2 words), the start
address, initialize/not initialize.

Display method:
Set if the numbers are displayed as a decimal or hexadecimal value. Other set-
tings remain unchanged after the conversion.
Lamps Allocated control bits:
Set the bit addresses to control the lighting (flashing) of the lamps.
Other settings remain unchanged after the conversion.

Touch Switches Allocated control bits:
Set the bit addresses to control the lighting (flashing) of the touch switches.
Display attributes:

Set if the touch switch lights continuously or flashes when the control bit turns
ON (1).

Notify function:

Set the operation when the touch switch is pressed. If screens are switched us-
ing the Stand-alone functions (screen switch function), the setting remains un-
changed after conversion.

If the number setting function is used to input numbers from a displayed keypad,
the keypad settings must be repeated after data conversion. Set the touch key
numbers again.

Allocated notify bits:
Set the bit addresses to notify the PC when each touch switch is pressed.
Other settings remain unchanged after the conversion.

In addition to the items listed above, the words for the numeral table used for bar
graph and number settings must be re-allocated.
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Allocatable Bits and Words

The following bits and words of the PC memory area can be allocated for OM-
RON PC Direct Connection.

Symbol Area name Allocate bit Allocate word
Numeral Character
string
DM DM Area OK OK OK
IR IR Area OK OK OK
TIM Timer Area NG 1 word only NG
CNT Counter Area NG 1 word only NG
HR Holding Area OK OK OK
AR AR Area OK OK OK
LR Link Area OK OK OK

The range of each memory area differs according to the PC type. Refer to
Appendix B PC Memory Map for more details.

Setting Programs for Re-use

The method described below allows a Direct Connection OFF format PC pro-
gram to be reused with only minor modifications.

The method involves setting up the DM area as shown in the diagram below to
match the Direct Connection OFF format bit and word allocation as closely as
possible. The setting to initialize the memory table or not should remain unchan-
ged.
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Start address (Word n): Like the start word with Direct Connection OFF, set
to DM000, DM0064 to DM0896 (coefficient of 64).

Word

n PT Status Control Area (4 words)
(see note 1)

to

n+3

n+4 151413 /12/11/10/19 |8 |7 |6 |5 |4 |3 | 2 | 1 | O |Lamp/touch switch control bits

(allocate lamps and touch switch

n+5 |31|30|29 |28 |27 |26|25|24 |23 |22|21/20(19|18|17 |16 numger)sto bits with the same
number).

n+6 |47 46|45 |44 43 |42|41/40/39|38|37|36|35|34|33|32

n+7 |63|62|61|60 |59 58|57 56|55 54|53 52|51 |50|49|48

n+8 PT Status Notify Area (3 words)
(see note 1)

n+ 11 Not used (1 word)

n+12 (1514131121110 9 |8 |7 |6 |5 | 4 | 3 | 2 | 1 | O | Touch switch notify bits (allocate
lamps and touch switch numbers
n+13 |31|30|29 |28 |27 |26 |25 |24 |23 |22 |21|20|19|18| 17| 16 | to bits with the same number).
n+14 |47 46 |45 |44 |43 |42 41/40|39|38|37|36|35|34|33|32

n+15 |63 |62 |61 |60 |59 |58 |57 |56 |55|54|53|52|51|50|49 |48

n+16 Numeral table entry number 1
(2 words)

n+17

n+18 Numeral memory table entry
number 2 (2 words)

n+19

to to

n+272 Character-string memory table
entry number 1 (20 words) (see

to note 2)

n + 291

n+ 292
Character-string memory table

to entry number 2 (20 words) (see
note 2)

n+ 311

to

Note 1. The start address of each character-string memory table varies with the
number of numeral tables used with Direct Connection OFF. Change the
start address with the settings for Direct Connection OFF.

2. The above example uses 128 numeral tables.

3. The diagram refers to the NT600M. The NT20M can reserve 16 words with
Direct Connection ON or OFF.

The “conventional” C200H Host Interface Unit specification refers to a C200H
Host Interface Unit using one of the following System ROMs:

NT20M: NT20M-SMRO02-E
NT600M: NT600M-SMR02-EV[]
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5-4 Modifying Programs for Conversion

This section describes the method to modify a program created for a conven-
tional C200H Host Interface Unit (Direct Connection OFF) to use it for Direct
Connection.

It is important to understand the differences between the conventional format
and Direct Connection format before modifying a program.

The modifications to the program described here are the minimum modifications
required. To use the Direct Connection format to most effectively control the PT
the programs should be entirely rewritten.

5-4-1 Comparing Conventional and Direct Connection Formats

Example 1

PT

The differences between the conventional format and Direct Connection format
are described below.

The memory tables and the bits and words to control and notify the lamp and
touch switch status can be allocated almost anywhere in the PC memory. The
number of words allocated to a memory table can also be freely allocated (see
Modification and Settings 1, page 69).

Conventional format Direct Connection format
PC PT PC
C | | ]eo C | | eo
(- = ] (- = ]
1] 1]

OK OK
NO OK
NO OK

Example 2 No limit on the number of memory tables in the PC memory as memory tables,
lamps and touch switches can be independently read or written to the PC
memory (see Modification and Settings 2, page 69).
Conventional format Direct Connection format
PT PC PT PC
SINE E = e 0
1 1
-
Memory Memory
OK (o)

K

- Ooktn
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Section 5-4

Example 3

PT

All control and notification uses bits instead of lamp and touch switch numbers,
so that lamps and touch switches can all be handled by a single process and itis
not necessary to change the processing to suit the number (see Modification

and Settings 3, page 69).

Conventional format

PC

OO0

L— Number

-)

PT

Direct Connection format

PC

D oo
oo

0|1

OO0

The memory table initial values when the PT is booted up can be selected be-
tween the values set with the Support Tool and the values in the PC (see Modifi-

PT

Direct Connection format

Memory
table

PC
C | | ]ao
1] o l:l
C | (0] —
1]
Initialize
Initialize No
No
Yes

The PT control and notification functions have been simplified to use a fixed
memory area for each function, thereby eliminating the need for instruction
codes and simplifying data preparation and analysis (see Modification and Set-

-)

PT

Direct Connection format

PC

D oo
oo

0|1

OO0

Bit
Example 4
cation and Settings 4, page 70).
Conventional format
PT PC
C | |[eo
1] oo []
1]
Memory Initialize
table
Example 5
tings 5, page 70).
Conventional format
PT PC
1] [ oo
(- = ]
1]
Instruction code 3
{ Positive number input
Touch switch input
Notify area Instruction code 9
Example 6

68

Number input

E Notify area

Touch switch input H

Bit

Hexadecimal display of number data is possible. The handling of number data
has changed such that negative numbers can be expressed as number data. In
conventional format, instruction codes were used to differentiate between posi-
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tive and negative values and this could not be determined from the number data
alone (see Modification and Settings 6, page 72).

Conventional format Direct Connection format
PT PC PT PC
C | |[eo C | | oo
1] oo [] 1] o L]
1] 1]
» Positive number input
Number input +

o1 2 3| 0 1 2 3 |®

Negative number input

F 1 2 3|0

5-4-2 Program Modifications and Setting Areas

If existing programs are re-used, refer to 5-4-1 Comparing Conventional and
Direct Connection Formats for information on program modification and setting
memory areas.

This section described how to modify programs. Refer to the following manuals
for more information on programs.

» Conventional format programs:
NT-series C200H Host Interface Units Operation Manual
* Direct Connection format programs:
Refer to Section 3 Direct Connection Operation and 4 PT Operation.

Modification and Settings-1  Allocate the bits and words in the same way as for the conventional format.

Modification and Settings-2 The number of memory tables allocated to the PC memory should match the
C200H Host Interface Unit CIP switch settings in the conventional format.

Modification and Settings-3 Allocate the same control and notify bits to lamps and touch switch numbers 0 to
63 (or 0 to 111) as were allocated in the conventional format. For lamps and
touch switches numbered 64 (or 112) and above, modify the program to allow bit
control and notification. Allocate bits for easy handling by the program.
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Example: Allocation of lamp #64 to turn the lamp ON when bit 00001 turns ON
and to turn it OFF when bit 00002 turns ON.

Conventional format Direct Connection

000001 00001 00002
1L 1L (P4
11 Mov(21) 11 4 10000
#7100

DMO0000 »

10000

Mov(21) 1
#0064
DMO001
000002 Allocate bit 10000 as the control bit for lamp #64.
11 Mov(21) Allocate the bit as a holding bit that is set by bit 00001 and
I reset by 00002. The lamp turns ON and OFF according to
#7000 the ON and OFF status of bit 10000.
DMO000
MOV (21)

#0064

DMO0001

When bit 00001 turns ON an instruction lights lamp #64.
The lamp turns OFF when bit 00002 turns ON.

Modification and Settings-4  Set with the DIP switches or Support Tool whether or not the PC memory is ini-
tialized with the values set by the Support Tool. This setting must match the
C200H Host Interface Unit DIP switch settings in the conventional format.
Refer to 2-1 Components and Settings for information on the DIP switch set-
tings.

Modification and Settings-5 Modify parts of the program using instruction codes to conduct the same proces-
sing with no instruction codes.
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Example: To read numbers input with the PT number setting function to numeral
table entry number 4.

Conventional format Direct Connection
25313 (always ON) 25313 (always ON)
1 MOV (21) 1} MOV (21)
DM0008 DM0010
HR10 HR10
HR1012 HR1012
i | : DIFU(13) 1ooo| i | : DIFU(13) 1ooo|
01000 01000
i | ANDW(34) » i | CMP(20)
#0F00 DM0009
DM0008 #0004
DM0996 25506 (<)
1 XFER(70)
CMP(20) #0002
DM0996 DM0024
#0300 DM0998
25506 (=)
{| : DIFU(13) HR0000|
Allocate numeral table entry number 4 to word 0024. If
HR0000 the 0010 Number Setting Flag 0010 is ON the program
: : ANDW(34) checks if the number was input to numeral table entry
FOFFF number 4 by 0009. If it matches, the contents of 0024
allocated to numeral table entry number 4 are stored in
DM0009 0998.
DM0997
CMP(20)
DM0997
#0004
25506 (=)
i} XFER(70)
#0002
DM0010
DM0998

Bit 12 of DM0O008 is the flag for data written from the PT. When this flag bit turns ON the program
checks if the DM00O08 instruction code is code 3 (positive number input). If a positive number is
input the program verifies it against DM0009 to determine if it is numeral table entry number 4. If it
matches the notified number is stored in word 0010 and 0011.

In this example, the PT Status Notify Area is allocated to the DM Area and the
status of the Number Setting Flags is checked using HR bits and work bits.
When writing a program for Direct Connection use, initially allocating the PT Sta-
tus Notify Area to work bits allows the Number Setting Flag bits to be used direct-
ly as the input bits.
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Modification and Settings-6

Modify the program such that number representation matches the number rep-

resentation of the Direct Connection format. Refer to 4-4 Editing Displayed
Numerals and Character Strings.

Example: Writing the value —-1234567 to numeral table entry number 2 when bit

Conventional format

00001

00001 turns ON.

72

@MOV(21)

Direct Connection

00001

#4002

DM0000

@MOV(21)

#0123

DMO0001

@MoV(21)

#4567

DMO0002

If numeral table is allocated to memory, a negative number
cannot be directly written to it in the conventional format.
Instruction code 4 (negative number input) is used to write
-1234567 as the most- and least-significant 4 digits to
numeral table entry number 2.

il @MOV(21)

#4567

DM0020

@MOV(21)
#F123

DMO0021

In the Direct Connection format, negative num-
bers can also be directly input to words allo-
cated to a numeral table. In this program, the
value —1234567 least- and most significant 4
digits are written to the words 0020 and 0021
allocated numeral table entry number 2.

Note The order of the words storing the most-significant 4 digits and least-significant 4
digits is opposite in the conventional format to the Direct Connection format.



SECTION 6

Troubleshooting
This section describes the procedures to follow if the PT does not operate correctly.
6-1 Errors Occurring when the Poweris Turned ON . ....... ... ... ... ... ... ... .. 74
6-2  Errors Occurring During Operation . .......... ..ot .. 74
6-3 Communication EITors ...... ... 75
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Errors Occurring During Operation

Section 6-2

6-1

Errors Occurring when the Power is Turned ON

Refer to the table below for the causes and remedies for errors occurring when

the PT power is turned on.

Message

Cause

Remedy

No Host Interface Unit

Host Interface Unit not installed.
The System ROM is not compatible with
the Host Interface Unit.

Install the Host Interface Unit.

Determine the System ROM compatible
with the Host Interface Unit and mount the
correct type of ROM.

Unformatted memory

Screen data memory board not installed.
EEPROM or EPROM not mounted correct-
ly on the the screen data memory board.
The screen memory board DIP switch set-
tings do not match the specifications of the
memory chip.

Correctly install the screen data memory
board.

Correctly mount the memory chip on the
screen memory board.

Correctly set the screen memory board
DIP switches.

Screen data destroyed

The screen data is not compatible with the
System ROM.

The power supply was turned off during
transmission of the screen data.

Create the correct screen data with the
Support Tool.

Transfer the screen data once more with
the Support Tool.

Mark data destroyed The power supply was turned off during Transfer the screen data once more with
transmission of the screen data. the Support Tool.
Host error If the PT DIP switches are set to enable

Host RUN input:
The PC power supply is not turned on.
The Host RUN input signal voltage is
low.

Turn on the PC power supply.
Apply the voltage to the Host RUN input.

No Direct information set
Set the PT Status Control

Area and PT Status Notify
Area with the Support Tool.

The PT Status Control Area and PT Status
Notify Area are not allocated to memory.

Allocate the PT Status Control Area and
PT Status Notify Area to memory with the
Support Tool.

Unit error occurred

The C200H Host Interface Unit has an er-
ror.

Consult your OMRON representative.

6-2 Errors Occurring During Operation

Refer to the table below for the causes and remedies for errors occurring during

PT operation.

Message

Cause

Remedy

Host error

If the PT DIP switches are set to enable
Host RUN input:

The PC power supply is turned off while
the PT is operating.

The Host RUN input signal voltage is
low.

Check the PC power supply and operating
status.

Setting error

Simultaneous display of
memory type and address.

Bits or words allocated with the Support
Tool in the PC memory not found.

Check the memory in the PC used and
correct the bit and word allocation.
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Status Cause Remedy
The memory table setting The PC has an error. Check the error by monitoring and restore

screen is displayed and the
initial screen does not ap-
pear. No error message is
displayed on the PT or the
buzzer does not go off.

The initial screen is dis-
played and the screen is
locked. No error message is
displayed on the PT or the
buzzer does not go off.

the condition. Refer to Section 7 Program
Monitoring and Execution of the C200H
Operation Manual (CPU21-E, etc.) (W217)
or of the C200H Operation Manual
(CPUO1-E, etc.) (W130) for details.

6-3 Communication Errors

Communication Error
Message

Procedure

Error Display

The remedies for communication errors occurring during operation are de-
scribed below.

A message is displayed on the PT and a buzzer sounds when a communication
error occurs. Error messages are displayed if automatic reset after communica-
tion error is disabled with the DIP switches.

When the buzzer sounds, press the BUZZER or RETURN key to revert the
screen display to the operation display.

Communication errors are displayed as follows:

Receive Error Error Description

Reception Error - Timeout
End code error

Message

Cause Remedy

Timeout Cable connector is disconnected. Reconnect the cable.
PC is halted.

Make sure the PC is able to communicate with
the PT.

error

End code error | The PT or the C200H Host Interface Unit has an | Consult your OMRON representative.
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Appendix A
PC Memory Map

OMRON C Series Memory Map

PC IR Area HR Area AR Area Link Relay Timer/Counter DM Area
Area Area
C20H 0000 to 0255 0000 to 0099 0000 to 0027 0000 to 0063 0000 to 0511 0000 to 1999
C28H
C40H
C60H
C200H 0000 to 0255 0000 to 0099 0000 to 0027 0000 to 0063 0000 to 0511 0000 to 1999

Note Do not exceed the above ranges when allocating words.
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Appendix B
Product Information

C200H Host Interface Unit

PT

Name

Model

C200H Host Inte

rface Unit

NT600M-LB122

Na

me

Model

Programmable Terminal

Programmable Terminal

NT20M-DT131

Touch-panel version (replaceable backlight model)

NT20M-DT121-V2

Touch-panel version (monochrome LCD model)

NT600M-DT122

Touch-panel version

monochrome LCD model)

NT600M-DT211

Touch-panel version (EL display model)

CPU

Name Model
C20H C20H-C[IDR-DE-V1
C20H-CIDT-DE-V1
C28H C28H-C[IDR-DE-V1
C28H-CIDT-DE-V1
C40H C40H-CODR-DE-V1
C40H-CIDT-DE-V1
C60H C60H-CIDR-DE-V1
C60H-CIDT-DE-V1
C200H C200H-CPULI]-E

Related Parts and Equipment for PT

Name Model Comments
System ROM NT20M-SMR32-E NT20M, NT600M
NT600M-SMR32-E
Screen IC socket type NT600M-MP251 NT600M
memory S-RAM 64KB NT600M-MR641
board S-RAM 128KB NT600M-MR151
S-RAM 256KB NT600M-MR251
Screen S-RAM 64KB RAM22-15 NT20M
memory S-RAM 128KB RAM13-10
EPROM 64KB ROM-KD-B
EPROM 128KB [ ROM13-12B
EEPROM 32KB | EER22-20
EPROM 64KB ROM-KD-B for NT600M IC socket type
EPROM 128KB [ ROM13-12B
EPROM 256KB [ ROM23-15B
EEPROM 32KB | EER22-20
Support Tool NT20M-ZASAT-EV4 | 3.5-inch (2DD) and 5.25-inch (2HD) disks
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Product Information Appendix B
Parts and Equipment for Connections
/0 Connecting Cable

Connecting PC Model Cable length

80

C200H C200H-CN311 30cm
NT20M-CNP711 70 cm
C200H-CN711
NT20M-CNP221 2m
C200H-CN221
NT20M-CNP521 5m
C200H-CN521
NT20M-CNP131 10m
C200H-CN131

COOH C200H-CN312 30cm
NT20M-CNP712 70 cm
C20H-CN712
NT20M-CNP222 2m
C20H-CN222




A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

previous version.

Cat. No. VO18-E1-1

Revision History

I— Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the

Revision code

Date

Revised content

1

December 1993

Original production
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