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Programmable Terminals

INSTRUCTION SHEET

Thank you for purchasing this OMRON product. Please read this in-
struction sheet and thoroughly familiarize yourself with the functions
and characteristics of the product before use. Please retain this sheet
for future reference.

For more information on specifications and usage, please refer to PT
and CX-Designer manuals.

OMRON Corporation

©OMRON Corporation 2010 All Rights Reserved 2109665-7A

m Safety Precautions
Definition of Precautionary Information

Indicates a potentially hazardous situation which, if
not avoided, will result in minor or moderate injury,

&WARNING or may result in serious injury or death. Additionally
there may be significant property damage.

Symbols

Prohibition
Indicates a general prohibition

Caution

Indicates general cautionary, warning, or danger level
information

A

Always ensure that the personnel in charge confirm that instal-
lation, inspection, and maintenance were properly performed
for the PT. “Personnel in charge” refers to individuals qualified
and responsible for ensuring safety during machine design,
installation, operation, maintenance, and disposal.

e

Ensure that installation and post-installation checks are per-
formed by personnel in charge who possess a thorough under-
standing of the machinery to be installed.

Do not use the input functions of the PT, such as the function
switches or switches on the touch panel, in applications that
involve human life, in applications that may result in serious in-
jury, or for emergency stop switches.

Do not attempt to disassemble, repair, or modify the PT. Doing
so may impair the safety functions.

Do not attempt to take the Unit apart and do not touch any
internal parts while the power is being supplied. Doing either
of these may result in electrical shock.

LB P>

®m Precautions for Correct Use

® Do not install the Unit in the following places:
« Locations subject to extreme changes in temperature
« Locations subject to high humidity and condensation
« Locations subject to splashing oil
o Locations subject to shock or vibration
« Locations subject to strong ultraviolet light
» Locations subject to direct sunlight

Locations subject to temperatures or humidity outside the range speci-

fied in the specifications

» Locations subject to splashing chemicals
» Locations subject to corrosive or flammable gases

« Locations outdoors directly subject to rain

» Locations subject to excessive dust and dirt

Take appropriate and sufficient countermeasures when installing systems
in the following locations:

» Locations subject to static electricity or other forms of noise

« Locations subject to strong electromagnetic fields

» Locations subject to possible exposure to radioactivity

» Locations close to power supplies
Precautions for Safe Use

When unpacking the Units, check carefully for any external scratches or
other damage. Also, shake the Units gently and check for any abnormal
sound.

The mounting panel must be between 1.6 and 4.8 mm thick. Tighten the
Mounting Brackets evenly to a torque of between 0.5 and 0.6 N-m to main-
tain water and dust resistance. Make sure the panel is not dirty or warped
and that it is strong enough to hold the Units.

Do not let metal particles enter the Units when preparing the panel.

Do not connect an AC power supply to the DC power terminals.

Do not perform a dielectric voltage test.

Use a DC power supply with minimal voltage fluctuation that provides a
stable output even if the power supply input is interrupted for 10 ms. The DC
power supply must also have reinforced or double insulation.

Rated power supply voltage: 24 VDC (Allowable range: 20.4 to 27.6 VDC)
Capacity: 15 W min.

Use a twisted-pair cable with a cross-sectional area of at least 2 mm2 to
connect to the power terminals and always use M3.5 crimp terminals. Tight-
en the terminal screws to a torque of 0.8 N-m. Make sure the screws are
properly tightened.

Properly ground the PT to prevent malfunction due to noise.

Never touch the electronic components or patterns on product boards with
your bare hands. Touch grounded metal to discharge any static electricity
before handling the PT.

Turn OFF the power supply before connecting or disconnecting cables.
Always tighten the connector screws after connecting communications
cables.

The maximum tensile load for cables is 30 N. Do not apply loads greater
than this.

Confirm the safety of the system before turning ON or OFF the power sup-
ply.

Always reset the power supply after changing DIP switch settings.

Do not perform the following operations while the Memory Card is being
accessed:

e Turning OFF the power supply to the PT

¢ Pressing the PT’s reset switch

¢ Removing the Memory Card

Always following the specified procedure when removing the Memory
Card.

To ensure system safety, incorporate a program that periodically calls PT
operation bits from the host side to check that the PT is properly operating.
Start actual system application only after sufficiently checking screen data.
macros, and the operation of the program in the PC (host).

Do not press the touch switch with a force greater than 30 N.

Do not accidentally press touch switches when the backlight is not lit or
when the display does not appear. Confirm the safety of the system before
pressing touch switches.

Before initializing screen data, confirm that existing data is backed up at the
CX-Designer.

When changing the password with the system menu, do not reset or turn
OFF the power supply until writing is finished. If the password is not saved
successfully, the screen may not operate.

When using the device monitor, confirm the safety of the system before per-
forming the following operations.

e Changing monitor data

¢ Changing operation modes

* Forced setting or resetting

o Changing present values or set values

Dispose of any battery that has been dropped on the floor or otherwise sub-
jected to excessive shock.

Dispose of the Units and batteries according to local ordinances as they ap-
ply.

Do not connect an USB connector to any device that is not applicable.
Before connecting an USB connector to a device, make sure that the device
is free of damage.

Do not perform the following operations while downloading or uploading
screen data or system program. Doing so may damage the screen data or
system program.

e Turning OFF the power supply to the PT

o Pressing the PT’s reset switch

When mounting the Battery, be sure to use the correct Battery and mount it
correctly.

The NS5-MQ’s backlight contains mercury. Do not dispose of the NS5-MQ
together with other waste to be sent to a disposal site. Dispose of the
NS5-MQ according to local ordinances as they apply.

The backlight in the PT cannot be replaced by the user. Contact your
OMRON representative for backlight replacement.

Periodically check the installation conditions in applications where the PT is
subject to contact with oil or water.

When using the +5-V power supply from pin 6 of the RS-232C connector, be
sure that the current capacity of the devices to which power is supplied is



250 mA max. The +5-V power supply of the PT is rated for 250 mA max. at
+5 V5%.

Turning the power supply ON or OFF may cause the overall system to stop.
Always follow approved procedures when turning the power supply ON or
OFF.

Do not press the touch switches consecutively without pausing in between.
If touch switches are presses consecutively at high speed, the PT may not
be able to detect the input. Confirm that PT has detected the input of a touch
switch before pressing any other touch switch.

To ensure safety when using numeral input functions, set the upper and
lower limits for the input value.

Never use volatile solvents, such as benzene or thinners, or chemical dust-
ers to clean the PT.

Always install the PT in a control panel.

Commercially available and recommended USB Hubs do not have the
same specifications as the NS-series PT. Normal operation may not be pos-
sible in environments subject to noise or static electricity. When using USB
Hubs, be sure to provide sufficient measures to prevent noise and static
electricity, or install in a location that is not subject to noise or static electric-
ity.

Do not take the battery apart or short-circuit it.

Do not use a screwdriver or any other tool to operate the touch switches.
Always confirm system safety before pressing any touch switch.

If the brightness of the backlight on the NS5-SQ1/TQ1 is reduced, the dis-
play and RUN indicator may be very dark. Do not reduce the brightness of
the backlight so far that the display and RUN indicator cannot be seen.

B Nomenclature and Functions
The front and rear panels of the PT are shown below. Familiarize yourself with the names and functions.
Front Panel

Do not connect more than two crimp terminals to the same terminal.
Waterproof and oil-proof performance may be lost if the front sheet is peel-
ing or cracked. Do not use the PT if the front sheet is peeling or cracked.
® Depending on the application environment, the rubber packing may deteri-
orate, shrink, or harden. Inspect and replace it periodically.

B Compliance with EC Directives

@ This product is EMC compliant when assembled in a complete PLC system
of the specified PLC Series. Refer to the applicable manual for grounding,
cable selection, and any other conditions for EMC compliance.
NS-Series Programmable Terminal Setup Manual (Cat. No. V083)

® This is a class A product. It may cause radio interference in residential
areas, in which case the user may be required to take adequate measures
to reduce interference.

m Using the NS5-SQ1(](B)-V2, NS5-TQ1[(B)-V2,
and NS5-MQ1[](B)-V2

e The system program must be version 8.0 or higher to be installed.

e Consult your OMRON representative if a system program of a version
lower than 8.0 is to be installed.

e Use the recover/update program to install the system program.

o Refer to information on the procedure for recovery and update and to the
Setup Manual for troubleshooting information if an error is displayed when
you use the recovery/update program.

of

RUN indicator

Lights or flashes to indicate the status of the PT.

The brightness of the indicator will change ac-
cording to the brightness setting of the backlight.

(NS5-SQ1/-TQ1 only)

Rear Panel

Display

NS5-SQ11(B)-V2: 5.7-inch color TFT
NS5-MQ1[](B)-V2: 5.7-inch monochrome STN
NS5-TQ1[J(B)-V2: 5.7-inch color TFT

The entire display is a touch panel that serves as an input device.
Colors may be lighter toward the edge of the screen.
This is character is tic of STN displays and not an error.

Local Bus Interface Connector

Used to connect to an Expansion Interface Unit.
Current Expansion Interface Units (NS-CA001/NS-CA002/NS-CLK21) cannot be connected.
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Used to initialize the PT.

The status of screen data, other
registered data, and system menu,
however, will not be initialized.

\
Battery Cover

USB Slave Connector

The battery is installed underneath the cover.

This is a USB Type B connector.
(It can be used with Ver. 6.2 sys-
tems or later.)

|

A\

Serial Port B Connector /

Used to connect the host, CX-Designer, and Bar
Code Reader. Uses an RS-232C 9-pin connector.

Serial Port A Connector

Used to connect the host, CX-Designer, and Bar
Code Reader. Uses an RS-232C 9-pin connector.



m External Dimensions
Front Panel and Sides
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Ethernet Connector (NS5-SQ11(B)-V2/NS5-MQ11(B)-V2/
NS5-TQ11(B)-V2 Only)

Pin Signal name
number
1 TD+ Twisted-pair output
(differential output)
CRO 1 2 TD- Twisted-pair output
(differential output)
3 RD+ Twisted-pair input
(differential input)
BI_D+ Protection circuit
5 BI_D- Protection circuit
6 RD- Twisted-pair input
(differential input)
7 BI_D+ Protection circuit
8 Bl_D— Protection circuit

When using a cable with a hood (or boot), make sure that the length for connec-
tion is at least 15 mm, as shown in the following diagram.

T

m Power Supply Terminal Block
Connect a 24-VDC power supply to the power input terminals.

@]

15 mm min.

@ (Functional ground)

}+ 24 VDC

Breaker

24-VDC
power supply

The following table shows the specifications for the power supply that can be
connected.

(Units: mm) Item Value
. Power supply voltage 24 VDC
® Connector Pin Arrangement Allowable voltage range 20.4 t0 27.6 VDC (24 VDC £15%)
USB Slave Connector Power supply capacity 15 W min.
, , | Pinnumber | Signal name Parts Used to Connect the Power Supply
:@ 1 VBus Crimp Terminals
3 4 2 D— Forked type Round type
4 GND = - :
¢ Recommended Products
Serial Port A/B Connector Manufacturer Model number of | Model number of | Applicable power
- n forked terminals round terminals lines
5 1 Pin Signal name . .
@ @ number (tWIsted-palzr)
0000 p NC Not connected .IJ_ST Mfg. Co., 2-YS3A 2-35 2.0 to 2.63 mm
9 6 .
2 SD Send Data Fuji Terminal 2-YAS35 V2-S35
3 RD Receive Data Industry Co., Ltd.
4 RS Request to Send Nichifu Terminal 2Y-3.5 2-3.5
Industries Co., Ltd.
5 Cs Clear to Send
6 +5V 5-V output (250 mA max.) Wiring the Ground Wire
7 NC Not connected The PT is provided with a ground (FG: &) terminal. Wire the FG terminal
according to the following conditions.
8 NC Not connected 1. Ground according to the following figure when there is difference in poten-
9 SG Signal Ground tial between the PT and the host. Do not ground the functional ground termi-
Note There are limitations when using +5V simulta- nal of the PT if it is far from the host and one-point grounding is difficult.

neously on both ports A and B. Refer to 3-1-6
Peripheral Device Connection Limitations in
the Setup Manual (V083).

N

Do not ground the functional ground terminal of the PT if it is mounted to the
same panel as devices that generate noise, such as motors and inverters.

One-point
grounding

Precautions for safe use Ground correctly to prevent malfunctions
caused by noise.



m Installing in a Control Panel
The PT is normally installed on a flat surface in an operation panel.

1,2, 3... 1. Create an opening in the panel.
Panel thickness: 1.6 to 4.8 mm

131 +0.5 mm
0 mm

L— 184 +0.5 mm —»‘
0mm

2. Install the PT from the front of the panel.

3. With the provided mounting brackets, secure the PT to
the panel. Tighten them evenly to the specified torque.
Excessive tightening or insufficient tightening may de-
form the front sheet. To maintain water-resistant perfor-
mance, the tightening torque must be 0.5 to 0.6 N-m.

m Using Memory Cards

Installing

The Memory Card is installed in the memory card connector on the side of the
PT as shown below.

Eject button
Eject
button
%
“
=
3 ===d o Front surface
(=] o o » &
s‘: 0
=
= ° lemerer =

Enlarged view after installation

Push the Memory Card firmly into the back of the slot. (The eject button will be
pushed out when the Memory Card is installed properly.)

Removing

Press the eject button.

To stop the Memory Card from springing out and falling, place your middle finger
on the eject button, and hold the Memory Card with your index finger.

DIP Switch

The Memory Card can be divided into up to four areas, which are called banks.

The DIP switch on the rear panel of the PT has eight pins. The ON/OFF com-
bination of these pins specifies which transfer method is used.

Note 1. Set only one of pins 1 to 4 to ON.

2. When data has already been stored in the banks of the Memory
Card and uploading is executed, the previous data in the speci-
fied bank will be deleted. Always check the data stored in the
banks before uploading.

3. If the \BANK[\DATA and \BANK[\SYSTEM are created manu-
ally in the Memory Card and used for purposes other than trans-
ferring data, when uploading is performed, the data in the folders
will be deleted, and the data in the PT will be copied to the
folder. Therefore, do no use \BANK[J\DATA or \BANK[C\SYS-
TEM when creating folders in the Memory Card.

4. Set all pins to OFF when using the PT for normal operations.

® Connection Cables

Connection to CX-Designer and Host

Connection Cables (sold separately) are required for connecting CX-Designer
to the PT for image data transfer or for connecting the host. For details on the
Connection Cables, refer to the NS-series Programmable Terminals Setup
Manual (V083).

Connection to Bar Code Reader

Text string data can be input from a bar code reader connected to the serial port
on the PT. For details on the Connection Cables, refer to the NS-series Pro-
grammable Terminals Setup Manual (V083).

m Date, Time, and System Memory Settings

At the time of delivery, the internal calendar and clock are not set to the correct
date and time. In addition, with reference to 6-3 PT Settings in the NS-series
Programmable Terminals Setup Manual (V083), set the system memory set-
tings appropriate for the application.

® Changing the System Program

The system program is changed using a Memory Card. For details, refer to
Using Memory Cards in this document or to 3-6 Using Memory Cards in the NS-
series Programmable Terminals Setup Manual (V083).

m Battery Replacement (CJ1W-BAT01)

The battery service life is approximately 5 years at 25°C. The service life will be
shortened if the battery is used at higher temperatures. Replace the battery
periodically, according to the operating environment. For details, refer to
7-1 Maintenance in the NS-series Programmable Terminals Setup Manual
(V083).

B Backing Up Screen Data

In preparation for events such as replacements and failures that require the Unit
to be sent away for repairs, always back up screen data.

m Reference Manuals

Name Cat No.
NS—series Setup Manual V083
NS-series Programming Manual V073
CX—Designer Operation Manual V088

SUITABILITY FOR USE

OMRON shall not be responsible for conformity with any standards, codes, or
regulations that apply to the combination of products in the customer’s application or
use of the products.

Take all necessary steps to determine the suitability of the product for the systems,
machines, and equipment with which it will be used.

Please know and observe all prohibitions of use applicable to the products.
NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS
RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A
WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE
OMRON PRODUCTS ARE PROPERLY RATED AND INSTALLED FOR THE
INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

See also product catalogs for Warranty and Limitations of Liability.

Local support office:

Pin Function
number

Specifies bank 1 when transferring. (ON: Specifies bank 1.

( )
Specifies bank 2 when transferring. (ON: Specifies bank 2.)
Specifies bank 3 when transferring. (ON: Specifies bank 3.)

Specifies bank 4 when transferring. (ON: Specifies bank 4.)

Specifies upload or download. (ON: Upload; OFF: Download)

OO h|WOIN| =

Specifies manual or automatic transfer. (ON: Manual; OFF: Automatic)

Banks are automatically created under the following conditions.

e When data is transferred to the Memory Card using the CX-Designer
transfer program.

e When data is transferred (uploaded) from the PT.
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