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Important User Information

Solid state equipment has operational characteristics differing from those of
electromechanical equipment. Because of this difference, and also because
of the wide variety of uses for solid state equipment, all persons responsible
for applying this equipment must satisfy themselves that each intended
application of this equipment is acceptable.

In no event will OE Max Controls be responsible or liable for indirect or
consequential damages resulting from the use or application of this
equipment.

The examples and diagrams in this manual are included solely for
illustrative purposes. Because of the many variables and requirements
associated with any particular installation, OE Max Controls cannot assume
responsibility or liability for actual use based on the examples and
diagrams.

No patent liability is assumed by OE Max Controls with respect to use of
information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without
written permission of OE Max Controls is prohibited.

Throughout this manual we use notes to make you aware of safety
considerations.

m Identifies information about practices or circumstances

which may lead to serious personal injury or death, property
damage, or economic loss.

IMPORTANT IdenFifie_s information that is_, critical for successful
application and understanding of the product.

ATTENTION Identifies information about practices or circumstances that
can lead to minor personal injury, property damage,

economic loss, or product malfunction. However, depending
on situation, failure to follow the directions accompanying

this symbol may also lead to serious consequences.
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Safety Considerations

Please read this manual and the related documentation thoroughly
and familiarize yourself with the directions before installing, operating
or performing inspection and preventive maintenance. Make sure to
follow the directions correctly to ensure normal operation of the
product and your safety.

| WARNING iy
A

If this product is used in a situation that may cause
personal injury and/or significant product damage,
implement safety measures such as use of fault-safe
equipment.

Do not use this product under the conditions
exposed to explosive gases. It may cause an
explosion.

ATTENTION §

AN

Make sure to use an external device when
configuring the protective circuit breakers for
emergencies or interlock circuits.

Fasten the terminal screws tightly to ensure that the
cable connection is secure. Incorrect cable
connection may cause overheat and product
malfunction.

Operate and keep the product under the allowed
conditions directed in product specifications.
Otherwise it may cause overheating and product
malfunction.

Do not disassemble or remodel the product.
Otherwise it may cause an electric shock or
malfunction.

Do not touch the terminals when the power is on.
Otherwise it may cause an electric shock.




Installation Environment

ATTENTION

A

Do not install your PLC system if any of the following
conditions are present.:

* Ambient temperature outside the range of 0 to 55 °C
(32 to 131 °F).

» Direct sunlight.

e Humidity outside the range of 30% to 85% (non-
condensing)

» Chemicals that may affect electronic parts.
» Excessive or conductive dust, or salinity.

» High voltage, strong magnetic fields, or strong
electromagnetic influences.

» Direct impact and excessive vibration.

ATTENTION

A

Electrostatic Discharges

Under dry condition, excessive electrostatic discharges
may occur. Make sure to remove electrostatic
discharges by touching a grounded metal piece before
touching your controller system modules.

ATTENTION

A

Cleaning

Never use chemicals such as thinner because they
melt, deform or discolor PCB boards.

ATTENTION

A

Precautions for use of power

* Run your PLC system only after the I/O devices and
motor devices have started. (For example, first
power on in the PROG mode, then change the
operation mode to RUN.)

» Make sure to power off I/O devices after ensuring
PLC operation is stopped.

* If you power on/off I/O devices when the PLC system
is in operation, the system may malfunction because
input signal noises may be recognized as normal
inputs.

ATTENTION

>

Before powering on

Make sure to follow these directions before powering
on your PLC system.

* When installing the system, ensure that there are no
metal chips or conductive fragments that stick to
wiring cables.

* Ensure that power supply and I/O wirings and power
supply voltage are all correct.

» Securely fasten installation and terminal screws.
» Set the operation mode switch to PROG mode.




System Configuration

NX70 Series PLC Features and System
Configuration

System configuration

Communication cable
(NX_CBLCPU2)

NX70-CPU70p1 NX70-CPU70p2
9.6k step base memory 20k step base memory
1 port (RS232/RS485) 2 ports (RS232/RS485)
Computer (WinGPC)
Features

¢ High-speed processing
With the high-speed ASIC, the NX70 processes basic
instructions at a speed of 0.2 us per step.

¢ Runtime Editing

The NX70 processor module allows you to modify instructions
while operating.

e Built-In Real Time Clock (RTC)

Built-in real time clock supports programming by time and date.
(Supported only for the NX70-CPU70p2 module.)




High-capacity programming and memory backup

The NX70 module allows you to program up to 20K words for
NX70_CPU70p2, and 9.6k words for NX70_CPU70pl. Built-in
flash EEPROM allows you to save programs separately.

Self-diagnostics

Self-diagnostics allows you to minimize system errors and
maximize diagnostic efficiency.

Maximum 384 I/O points

With 12-slot processor module, you can use up to 384 I/O points
(with terminal block type, 192 points).

Supports various I/O and specialty modules

The NX70 processor module supports 24V dc input (16/32
points), 110V ac input, 220V ac input, relay output, transistor
output (16/32 points), SSR output, A/D (4 channels), D/A (4
channels), RTD (4 channels), TC (4 channels), high-speed
counter, and SCU.

WinGPC as programming tool

WinGPC, designed for processor control, lets you create,
modify, force 1/0, download, and upload the program. Itis a
powerful, easy-to-use programming tool.

Various /O base options (up to 12 slots)

NX series PLC allows you to choose a backplane from 2, 3, 5, 6,
8, 10, or 12 slots for maximum system configuration flexibility.

Built-in RS232C/RS485, 2 ports (NX70-CPU70p2 module)

With two built-in communication ports, the CPU70p2 module
allows you to connect directly to computers or touch panels and
exchange a high volume of data at high speed. The COM2 port
supports a simple user-defined communication, and allows you
to connect to barcode readers, inverters, or servo motors.
(Binary communication is available.)




2-Slot Type 3-Slot Type 5-Slot Type 6-Slot Type

- i r . -
-
as gl 1
(NX70-BASE02) (NX70-BASE02) (NX70-BASE02) (NX70-BASE02)
32 Points: 16-point /O 48 Points: 16-point I/O 80 Points: 16-point I/O 96 Points: 16-point I/0
64 Points: 32-point /O 96 Points: 32-point I/O 160 Points: 32-point I/O 192 Points: 32-point /O
8-Slot Type 10-Slot Type
(NX70-BASE02) (NX70-BASE02)
128 Points: 16-point I/O 160 Points: 16-point I/O
256 Points: 32-point I/O 320 Points: 32-point /O

12-Slot Type

= g : . (NX70-BASE12)
B

i E nn

192 Points: 16-point I/O
384 Points: 32-point I/O

Basic configurations and I/O

¢ Flexible system configuration: 7 types of backplane (2-, 3-, 5-, 6-,
8-, 10- and 12-slot)

The NX70 PLC has 7 types of backplane (2-, 3-, 5-, 6-, 8-, 10 and
12-slot type), providing you with very flexible 1/0O configuration.

All backplane, I/0O, power supply, and specialty modules are
available regardless of processor type.

¢ Maximum 384 I/O points

With 12-slot NX70 PLC, you can use up to 384 1/O points (using
32-point module). With terminal block type, up to 192 points are
available (using 16-point module).

The backplane may have to be replaced when expanding the
number of modules.




Module Types and Combinations

Combinations of backplane and modules

Backplane

Processor module

NX70-CPU70p1
9.6k step base memory
1 port (RS232/RS485)

NX70-CPU70p2
20k step base memory
2 ports (RS232/RS485)

Power supply module

NX70-POWER1
110 to 220V ac Input
3.5A at 5V, 0.3A at 24V

NX70-POWER2
110 to 220V ac Input
4.0A at 5V

NX70-PWRDC
24V dc
4.0A at 5V




1/0 module

| RERRANRIRRAIRRRRRRY

* 16-point input
module
24V dc IN
(NX70-X16D)
(NX70-X16D1)
110V ac IN
(NX70-X16A110)
220V ac IN
(NX70-X16A220)

e 8-point output
module

Relay OUT
(NX70-Y8R)

¢ Analog input

module

4 channels,
current/voltage input
(NX70-Al4VC)

¢ Analog output

module

4 channels, current
output (NX70-A04C)
4 channels, voltage
output (NX70-A04V)
2 channels, current
output (NX70-A02C)
2 channels, Voltage
output (NX70-A02V)

SCU mo
(NX70-SC

e 16-point output

module

Relay OUT
(NX70-Y16R)

dule
v)

* 32-point input
module
24V dc IN
(NX70-X32D)
(NX70-X32D1)

e 32-point output
module
Transistor OUT
(NX70-Y32T)
(NX70-Y32P)

¢ High-performance
high-speed
counter 4CH
4 channels
(NX70-HSC4)

¢ Pulse output*
module

4 channels
(NX70-PULSE4)

¢ MW-link module

(NX70-MWLINK)
Wire-Link
funchion




NX70-CPU70p1 A/D, D/A, RTD, TC, SCU 8-point/8-point Computer software

9.6k words module mixed type - WinGPC

1 Comm. port High-speed counter 16-point/16-point PC communication
(1/ 2CH) mixed type cable

NX70-CPU70p2 High-performance/ 8-point type - NX CBLCPU?2

20k words high-speed counter (4CH) 16-point type NX_CBLCPUS

2 Comm. ports Pulse output module (4CH)

MW:-link system

(NX70 CPU)

32-point type

[Power Supply Module| 2slot type
AC Type 3-slot type
1) NX70-POWERL 5-slot type
(110/220V, free voltage) 6-slot type
3.5A at 5V, 0.3A at 24V 8-slot type
2) NX70-POWER2 10-slot type
(110/220V, free voltage)
4.0A at5v 12-slot type
DC Type
1) NX70-PWRDC
(24V dc, Input)
4.0A at 5V




Limitations on current consumption

‘ 5V power supply | Internal 5V power is supplied to each module through backplane bus.

NX70-POWER1 3.5A 0.3A
NX70-POWER2 4.0A None
NX70-PWRDC 4.0A None
T =
o
Input/Output module capacit
‘ 24V power supply| P P pacity
The power supply module supplies 24V Commercial 24V power supply

power to each I/0O module. (limited

capacity)

Supplies 24V power to each I/0O module.

W= F The 24V power that the power supply provides can be used for all input/output modules that requires
24V. However, since there is a limitation on current capacity, we recommend you purchase 24V power supplies
separately according to your needs.

(NX70-POWERL: 0.3A at 24V)
(NX70-POWER2: No 24V output)

\'[e] (=73 For 24V power source to input/output module, you can use either 24V power supply module or a
commercial 24V power supply. However, do not connect them in parallel.

Use of internal and external power

5V internal power

The 5V dc power used for driving the internal circuit of each module
is supplied from the power supply module through the internal bus
of the backplane. (No separate power supply is required.)

24V power
The NX70-powerl 24V dc power can be used for input power to
input modules and driving output circuits of output modules.

For additional 24V power, you may also have to use another power
supply module or a commercial power supply.

Do not connect together the NX70 power supply and a commercial
power supply in parallel.

The NX70-POWER2 or the NX70-PWRDC modules do not provide
24V power. (Only 5V output is provided.)

Current consumption by each module

Give considerations to current consumption by each module so that
its power usage does not exceed the rated power usage at 5V or
24V dc.




Programming Tools

Tools required for programming

The following tools are required when programming with WinGPC.

WinGPC software (for Windows)

®  Personal computer
@  WiInGPC (for Windows)

WinGPC is the programming tool for editing and debugging PLC programs
for NX series controllers. WinGPC supports Microsoft Windows operating
system.

® Cable for programming
For connection to the communication port of the NX70 processor module,
you can either purchase and use NX_CBLCPU2 or NX_CBLCPUS cable or
construct the needed cables as follows:

e
sw!

{IEE P
Processor module Computer
9-pin connector 9-pin connector

TXD 2 2 RXD
RXD 3 3 TXD
- 4 4 DTR
S.G 5 { 5 S.G
485(-) 6 6 DSR
485(+) 7 7 RTS
- 8 L 8 CTS
VCC 9 9 -




Hardware Features and Specifications

Overall Specifications

General specifications

Operating 0 °C to +55 °C (32 °F to 131 °F)
Temperature
Storage -25 °C to +70 °C (-13 °F to 158 °F)
o Operating 30 to 85% RH (non-condensing)
Humidity -
Storage 30 to 85% RH (non-condensing)

. 1500V ac for 1 minute between external terminal (ac) and frame ground (FG)
Withstand voltage

500V ac for 1 minute between external terminal (dc) and frame ground (FG)

. . 100 MQ or more at 500 mega V dc between external terminal and frame ground
Insulation resistance

(FG)
Vibration immunity %)(z,t\?, SZ? Hz 1 sweep per minute, 0.75 mm peak to peak, 10 minutes per axis
Shock immunity 10G 4 times for each X, Y, Z direction
Noise immunity 1500 Vp-p with 50 ns to 1 ps pulse width (generated by noise simulator)
Environment IP 20

Dimensions (mm)

unit: mm

A (mm) 149.5 185.0 256.0 2915 362.5 398.0 433.5




Control method

Performance specifications

Stored program, cyclic operation

Digital 384 points (32-point module/12 slots)
External I/O
Analog 48 channels (4-channel module/12 slots)
. Basic 28 types
Instructions
Advanced 147 types

Basic instructions

0.2 ps per step

Process speed

Advanced
instructions

1.0 to several tens of us per step

Program capacity

9.6k words 20k words

110 (R)

R0.0 to R127.15 (2,048 points)

Link contact (L)

L0.0 to L63.15 (1,024 points)

Internal contact (M)

MO0.0 to M127.15 (2,048 points)
(Note: Available as link contact for NX70-CPU70p2, 64 words)

Keep contact (K)

K0.0 to M127.15 (2,048 points)

Special contact (F)

FO0.0 to F15.15 (256 points)

256 channels (Timer + Counter), Set value range: 0 to 65535

Memory size
Timer/Counter Timer: 0.01 second: CHO0O to CH063 (64 channels),
(TC or TIM) 0.1 second: CH064 to CH255 (192 channels)
Counter: CH0O00 to CH255 (256 channels)
. WO0000 to W2047,
Data register (W) WO0000 to W2047 (2,048 words) W3072 to W5119 (4,096 words)
Special register | \\-56 (~SR000) to W3071 (=SR511) (512 words)
(W, SR)
. . Year, Month, Date, Hour,
Real time clock Not Applicable Minute, Second, Day
Port 1 Supports both RS232 and RS485, 4800/9600/19200/38400 bps
Supports both RS232 and
Communication . RS485, 4800 to 38400 bps
Port 2 Not Applicable

Supports a user-defined
protocol

Backup using flash ROM

Supports all (built-in CPU module)

» Keep contact (K), data register (W), counter’s preset value register

retain their last values before power was removed.

* The super capacitor in the processor module backups all user
programs and specific registers for up to 48 hours, even in the event
of a power failure.




Backplane

The following backplanes are available: NX70-BASE02, NX70-BASEOQ3,
NX70-BASEOQ5, NX70-BASE06, NX70-BASE08, NX70-BASE10, and
X70-BASE12.

@ ®

"\

OO0 OO0 OO0 OO O e

Y i i I I ﬂ 0 Example of 5-slot
backplane
@ CN @

(NX70-BASEO5)

Hardware features

® Backplane mounting holes

Use these holes to mount the backplane to a control panel (control
box). Use the M5 screw for mounting.

@ Module guides

Align the tab on the module with one of these guides when
installing the module to the backplane. Install modules onto the
backplane starting from the leftmost guide in the order of power
supply module, processor module, and I/O and/or specialty
modules.

® Module installation holes

Use these holes to secure the modules to the backplane. Use the
screw supplied with the module for installation.

@ Connector for installing power supply module

® Connector for installing processor module

This connector is used to install a processor module. Processor
module must be installed next to the power supply module.

® Connectors for installing I/0 module (or specialty module)
These connectors are used to install I/O (specialty) modules.




Types of backplane

NX70-BASEOQ2

NX70-BASE03

NX70-BASEO6

2
3
5 NX70-BASEO5
6
8

NX70-BASEO8

10 NX70-BASE10

12 NX70-BASE12




Processor Module

NX70-CPU70p1 processor module
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(Front) (Side)

Hardware features

@ Status LEDs

Display the operational status of the PLC such as the run, stop, error
and alarm status.

® Operation mode selector switch
Used to change the operation mode of the controller.

® RS232/RS485 communication port (9-pin COM port)

Used to connect to the programming tool (WinGPC) and/or touch
panel.

@ Operating conditions setting switch

DIP switches for 6 poles, termination resistance setting, and
communication and program booting method selection.

® Backup battery for memory

Supplies a backup power to the built-in memory (RAM). The
connector is not connected at shipping.




Status LEDs

RUN Green On when the processor is running.

PROG Green On when the program can be edited.
COMM Green Flashing when the processor is communicating.
ERROR Red On when a processor error occurs.

BATT Red On when the battery is not mounted or is low.

Operation mode selector switch

RUN Sets the processor operation mode to RUN mode.
RMT Sets the processor operation mode to RUN or PROG mode.
PROG Sets the processor operation mode to STOP mode, i.e., PROG mode.

Operating conditions setting switch

OFF | OFF | Sets the communication speed to 9600 bps
5 5 ON | OFF | Sets the communication speed to 19200 bps
OFF | ON | Sets the communication speed to 38400 bps
ON | ON | Sets the communication speed to 4800 bps .
— Switches for
OFF Sets the <_:om_mun|cat|on method to RS-232C setting
4 communications. F communication
ON Sets the communication method to RS-485 — and program
communications. E_‘_ booting methods
When operating with the program stored in the built-in =
OFF —
3 RAM. o
When operating with the program stored in flash
ON
ROM.
ON | ON For RS-485 communication, set both pins 1 and 2 to )
On if the system is an end-station. Switches for
2,1 — - termination
OFF | OFF For _RS-485 comn_1un|cat|0n, set bo_th pins 1 and 2 to resistance setting
Off if the system is not an end-station.




NX70-CPU70p2 processor module
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Hardware features

® Status LEDs

Displays the operational status of the PLC such as the run, stop,
error and alarm status.

@ Operation mode selector switch
Used to change the operation mode of the controller.

® RS232/RS485 communication ports (9-pin COM1 and COM2 ports)

Used to connect to the programming tool (WinGPC), touch panel, or
MMI. Allows user-defined communication. (COM2 port).

@ Operating conditions setting switch
DIP switch 1 (4 poles, termination resistance setting)

DIP switch 2 (8 poles, communication and program booting method
setting)

® Backup battery for memory

Supplies a backup power to the built-in memory (RAM). The
connector is not connected at shipping.




Status LEDs

RUN Green On when the processor is running.

PROG Green On when the program can be edited.

com1 Green Flashing when the processor is communicating via COML
com2 Green Flashing when the processor is communicating via COM2.
ERROR Red On when a processor error occurs.

BATT Red On when the battery is not mounted or is low.

Operation mode selector switch

RUN Sets the processor operation mode to RUN mode.
RMT Sets the processor operation mode to RUN or PROG mode.
PROG Sets the processor operation mode to STOP mode, i.e., PROG mode.

Operating conditions setting switch

Switch for termination resistance setting (DIP switch 1)

ON | ON For RS-485 communication, set both pins 3 and 4 to On if the system
is an end-station. (Enables termination for COM1 terminal)
3,4
orr | oFr For RS-485 communication, set both pins 3 and 4 to Off if the system
is not an end-station. (Disables termination for COM1 terminal)
ON | ON For RS-485 communication, set both pins 1 and 2 to On if the system
is an end-station. (Enables termination for COM2 terminal)
1,2
orr | oFr For RS-485 communication, set both pins 1 and 2 to Off if the system
is not an end-station. (Disables termination for COM2 terminal)

(o




Switch for communication and program booting method setting
(DIP switch 2)

OFF | OFF | Sets the communication speed on COM2 terminal to 9600 bps

ON | OFF | Sets the communication speed on COM2 terminal to 19200 bps
8,7

OFF | ON | Sets the communication speed on COM2 terminal to 38400 bps

ON | ON | Sets the communication speed on COM2 terminal to 4800 bps

OFF | OFF | Sets the communication speed on COM1 terminal to 9600 bps

ON | OFF | Sets the communication speed on COM1 terminal to 19200 bps

6,5
OFF | ON | Sets the communication speed of COM1 terminal to 38400 bps

ON | ON | Sets the communication speed on COM1 terminal to 4800 bps

l

ON Selects RS-485 communications for COM1

OFF Selects RS-232C communications for COM1

ON Selects RS-485 communications for COM2

OFF Selects RS-232C communications for COM2

2 OFF Always set to Off. (Used for system setting)

ON Loads the program from EEPROM (flash ROM) at power-on.

OFF Operates the system with the program in RAM at power-on.




Power Supply Module
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Hardware features

® Power status LED
Turns on when the power is supplied.

@ Power fuse holder

® Terminal block

Terminal block for power wiring. You can use M3.5 compressed
screws for wiring.

@ Power input terminal
Input terminal for 110V to 240V ac, free voltage.
(However, NX70-PWRDC supplies 24V dc input power only.)

® Frame ground (FG) terminal

As a grounding terminal, it is connected to the metal parts of the
backplane. Use class 3 grounding to avoid electrical shock.

® Power output terminal (24V dc)

Use this terminal when you need to supply 24V dc power to an I/O
module.

INgia e Do not connect this power output terminal with other
commercial power supplies in parallel. It may cause

error or product malfunction.




Specifications

Rated input voltage 110 to 220V ac, free voltage
Allowable voltage range 85 to 264V ac
Input power frequency 47 to 63 Hz 47 to 63 Hz
Inrush current 20A or less 20A or less
Rated output current 4.0A at 5V 4.5A at 5V
Rated output current 0.3A at 24V Not applicable
T
Rated input voltage 24V dc
Allowable voltage range 216 to 26.4V dc
Rated output current 4.5A at 5V

\Te373l The power supply module supplies 5V power to all modules mounted onto the backplane.
Therefore, make sure that the current consumption of each module, which can use 5V power and/or 24V service
power, does not exceed the rated range.

IRl VX70-POWERI and NX70-POWER2 modules do not
guarantee protection against momentary power failure

ﬁ at 110V ac.

Make sure that total current consumption of all
ATTENTION
modules mounted on the backplane does not exceed

e the rated current capacity of the power supply module.

» 5V power is supplied from the power supply module
mounted on the same backplane.

» The 24V control power is used for supplying a dc
power to I/O module.

« Do not connect this 24V control power with other
commercial power supplies in parallel. It may cause
error or product malfunction.

* A 250V 1A fuse is used for AC power. (The fuse is
built into the power supply module.)

* Be careful that the 24V side on the external terminal
does not exceed the current capacity. (It may cause
system errors.)

* NX70-POWER1 and NX70-POWER2 modules do not
guarantee protection against momentary power
failure at 110V ac.




I/0 Modules
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Hardware features

® 1/O status LEDs
Displays the on/off state of I/0O points.

@ Terminal block (20 points)

Used for inputs, outputs and power supply wirings.

You can use M3.5 compressed screws for wiring.

For more information, refer to Terminal Block Type Module Wiring
on Chapter 4.

® Two 20-pin connectors (32 points)

Used as connectors for input/output contacts and power supply
wirings.

Use a flat cable or pin type harness.

For more information, refer to Connector Type Module Wiring on
Chapter 4.

@ Terminal block cover




Input module specifications

Catalog number NX70-X16D NX70-X16D1
Number of Input points 16 points
Insulation method Photocoupler
Rated input voltage 12 to 24V dc 24V dc
Voltage range 10.2 to 26.4V dc 216V to 26.4V dc
Max. input current 10 mA or less
On voltage 9.6V or more 20V or more
Off voltage 2.5V or less 7V or less
Input impedance Approx. 3 KQ
Response Off - On 2 ms or less
time On — Off 2 ms or less
Internal current consumption 50 mA or less at 5V
Common method 8 points per COM
Status display LED
External connection method Terminal block (terminal screw: M3.0)
Suitable wire size 0.5 to 1.25 mm?
Weight Approx. 160 g
Shape Type A

Internal circuit and external wiring diagram
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* NC: No Connection

\'[eJ13 The input voltage of NX70-X16D1 module is 24V dc.




Catalog number NX70-X32D NX70-X32D1
Number of input points 32 points
Insulation method Photocoupler
Rated input voltage 12 to 24V dc 24V dc
Voltage ranges 10.2 to 26.4V dc 216V to 26.4V dc
Max. input current 10 mA or less
On voltage/current 9.6V or more 20V or more
Off voltage/current 2.5V or less 7V or less
Input impedance Approx. 3 KQ
Response Off - On 2 ms or less
time On — Off 2 ms or less
Internal current consumption 90 mA or less at 5V
Common method 8 points per COM
Status display LED
External connection method Two 20-pin connectors
Suitable wire size 0.2 mm?
Weight Approx. 130 g
Shape Type B

Internal circuit and external wiring diagram

\'[e) {3 The numbers in the picture below (1 to 20) indicate the numbers that are printed on the front of each

product.
[11 [ni
12 to
s — CcoM2 com2
12 to o291 [2 X055 24V dc 1)2|=2
2vde | {52 3 |4 | o (Note) | |COML [Tz lcomt |
ol 5 — XF XE
(Note) - 5 6 rill | 5 1s .
' e 718 g = |78
A= __ 8 8 5 A
e 9 |10 j=—=-7 o~ |9 |10] " ]
1 — A B 8
[ C 2 D " = —D_og_ 1 (12 |
5 o—— 13 |14 |——= o— | _=—7 51 6 . -
55 ET 15 (16 [NFs e T T 5 felel® |
com1 com1 | e 3
P 17 |18 |F— 1210 3 2
com2 com2 = o |17|18| % 5= |
—i 19 |20 |[f———— 24V dc X1 X0 12to
(Note) i 5f19]20 575 | 24V dc
(Note)

\[edf3 The input voltage of the NX70-X32D1 module is 24V dc.

¢ The internal circuit is the same as that of the NX70-X16D module on the previous page.
¢ The (I) and (Il) connectors are positioned in opposite directions. Please use caution prior to connecting.

« For external connection of the connector, please purchase a cable harness NX70_CBLDC and a Pin Type Ass'y
NX_PIN20. (For more information regarding the wiring methods, refer to Connector Type Module Wiring on
Chapter 4.




Catalog number NX70-X16A110 NX70-X16A220
Number of input points 16 points
Insulation method Photocoupler
Rated input voltage 100 to 120V ac 200 to 240V ac
Voltage range 85 to 132V ac 170 to 264V ac
Max. input current 20 mA or less
On voltage/current 80V or less / 6 mA or less 160V or less / 6 mA or less
Off voltage/current 30V or more / 3 mA or more 50V or more / 3 mA or more
Input impedance Approx. 15 KQ Approx. 20 KQ
Response Off - On 15 ms or less
time On — Off 15 ms or less
Internal current consumption 80 mA or less at 5V
Common method 8 points per COM
Status display LED
External connection method Terminal block (terminal screw: M3.0)
Suitable wire size 0.5 to 1.25 mm?
Weight Approx. 160 g
Shape Type A

Internal circuit and external wiring diagram
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*NC: No Connection

\'[eai=l The input voltage of NX70-X16D1 module is 24V dc.




Output module specifications

Catalog number NX70-Y8R NX70-Y16R NX70-Y16RV
Number of input points 8 points 16 points
Insulation method Photocoupler
Rated load voltage 250V ac, 30V dc
Load voltage range 85V to 264V ac
Max. load current 3A per point 1A per point
Response Off — On 10 ms or less
time On — Off 10 ms or less
External supply power 24V 150 mA or less 24V 150 mA or less
Surge protection circuit Varistor Not applicable Varistor
Internal current consumption 60 mA or less at 5V 100 mA or less at 5V
Common method 4 points per COM, 1 points per COM x 4 8 points per COM
Status display LED
External connection method Terminal block (terminal screw: M3.0)
Suitable wire size 0.5 to 1.25 mm?
Weight Approx. 200 g Approx. 300 g
Shape Type A

Internal circuit and external wiring diagram

NX70-Y16R: Without varistor
NX70-Y16RV: With varistor
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Catalog number

NX70-Y16T (NPN)

Number of input points

16 points

Insulation method

Photocoupler

Rated load voltage 12 to 24V DC
Load voltage range 10 to 30V AC
Max. load current 0.6A/point

Off state leak current

100 pA or less

Response Off —» On

1 ms or less

time On — Off

1 ms or less

Internal current consumption

80 mA or less at 5V

Surge absorber

Zener Diode

Common method

8 points per COM (-)

Status display

LED

External connection method

Terminal block (terminal screw: M3.0)

Suitable wire size

0.5 to 1.25 mm?

Weight

Approx. 160 g

Shape

Type A

Internal circuit and external wiring diagram
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Catalog number

NX70-Y32T (NPN) NX70-Y32P (PNP)

Number of input points

32 points

Insulation method

Photocoupler

Rated load voltage 12 to 24V dc
Load voltage range 10 to 30V ac
Max. load current 0.4A/point

Off state leak current

100 pA or less

Response Off — On

1 msor less

time On — Off

1 ms or less

Internal current consumption

140 mA or less at 5V

Surge absorber Zener Diode
Common method 16 points per COM (-) 16 points per COM (+)
Status display LED

External connection method

Two 20-pin connectors

Suitable wire size

0.2 mm?

Weight

Approx. 120 g

Shape

Type B

Internal circuit and external wiring diagram

\Tel{3 The numbers in the picture below (1 to 20) indicate the numbers printed on the front of a product.

[l

[~

333337

1
3
5| 8
7

% [ 10
11112
13 ] 14

$22220%

O 15 |18 [P0
17 {18 [t
COM |1 5o [LCOM

[nl

(00 [ g JCM
w7
Ve

TLIEELEL

FLLTIL

©

« The (I) and (Il) connectors are positioned in opposite directions. Please use caution prior to connecting.

« For external connections of the connector, please purchase cable harness NX70_CBLDC and Pin Type Ass'y NX-PIN20.
(For more information regarding the wiring methods, refer to Connector Type Module Wiring on Chapter 4).
* When wiring NX70-Y32P, please be cautious that the pins in the diagram picture and below are different.
- Pin #17, #18: - (VDC-)
- Pin #19, #20: COM (VDC+)




Catalog number

NX70-Y16SSR

Number of Input points 16 points
Insulation method SSR
Rated load voltage 100 to 240V ac

Load voltage range

85 to 264V ac

Max. load current

0.5A/point

Off state leak current

100 pA or less

Response Off —» On

1 ms or less

time On — Off

0.5 cycle + 1 ms or less

Internal current consumption

250 mA or less at 5V

Rated fuse

3A

Common method

8 points per COM

Status display

LED

External connection method

Terminal block (terminal screw: M3.0)

Suitable wire size

0.5 to 1.25 mm?

Weight Approx. 300 g
Shape Type A
Internal circuit and external wiring diagram
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Catalog number

NX70-XY16

Number of I/O points (16
points)

8 inputs (DC input) 8 outputs (Relay output)

Insulation method

Photocoupler

Rated input voltage

12 to 24V dc

Voltage range

10.2 to 26.4V dc

Max. input current

10 mA or less

Rated load voltage/current

250V ac, 30V dc, 1A/point

On voltage/current

9.6V or less/4mA or less

Off voltage/current

2.5V or less/1.5mA or less

Input impedance

Approx. 3 KQ

External supply power

Not applicable 24V 150 mA or less

Response Off — On

10 ms or less

time On — Off

10 ms or less

Internal current consumption

80 mA or less at 5V

Common method

8 points per COM (both + and - polarity

are available) 8 points per COM

Status display

LED

External connection method

Terminal block (terminal screw: M3.0)

Suitable wire size

0.5 to 1.25 mm?

Weight

Approx. 220 g

Shape

Type A

Internal

circuit and external wiring diagram
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Catalog number

NX70-XY32

Number of I/0 points
(32 points)

16 inputs (DC input)

16 outputs (TR output, NPN)

Insulation method

Photocoupler

Rated input voltage

12 to 24V dc

Voltage range

10.2 to 26.4V dc

Max. input current

10 mA or less

Rated load voltage/current

10 to 30V ac, 0.4A/point

On voltage/current

9.6V or less / 4 mA or less

Off voltage/current

2.5V or less/ 1.5 mA or less

Input impedance

Approx. 3 KQ

Surge absorber Zener Diode

External supply power Not applicable 24V 150 mA or less

Off - On 10 ms or less 1 ms or less

Response
time On — Off

10 ms or less 1 ms or less

Internal current consumption 120 mA or less at 5V

16 points per COM (both + and -

Common method e -
polarities are available)

16 points per COM (-)

Status display LED

External connection method Two 20-pin connectors

2

Suitable wire size 0.2 mm
Weight Approx. 120 g
Shape Type B

Internal circuit and external wiring diagram
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16 inputs (DC input) 16 outputs (TR output)

For external connections of the connector, please purchase cable harness NX70_CBLDC and Pin Type Ass'y NX-PIN20.
(For more information regarding the wiring methods, refer to Connector Type Module Wiring on Chapter 4).







Addressing Overview

Addressing Overview

All the memory used for external I/O processing and internal data
processing has always both address and data (the content).

Addressing space is classified as R, L, M, K, F TC, and W. These letters
are used to designate a specific area in memory as shown in the
following table.

« Local I/O memory area that can be set when configuring
R0.0 to R127.15 1/0 module.
External I/O area (R) » 2048 points, 128 words

¢ Remote I/O memory area

RO.0toR12715 e 2048 points, 128 words

« Link contact sharing memory area, 1024 points,

_ L0.0 to L63.15 Loop 0
Link contact (L) . :ptl((arnal contact can be used when you do not use the
ink.
MO0.0 to M63.15 ¢ Link contact sharing memory area, 1024 points, Loop 1

¢ Internal auxiliary contact memory area

Internal contact (M) MO0.0 to M127.15 - 2048 points, 128 words

« Retentive internal auxiliary contact memory area
Keep contact (K) K0.0 to K127.15 e 2048 points, 128 words
¢ Cleared when downloading a program.

¢ Special internal contact memory area

Special contact (F) F0.0 to F15.15 . 256 points, 16 words
* 256 channels common use (timer, counter
Tcoo0to TC255 * TCis contact signal ( )

Timer/Counter (TC) SV000 to SV255 gnal.

* SVis Set Value, PV is Present Value.
* SV can hold values from 0 to 65535.

PV000 to PV255

* Area that retains the data in case of power failure
Data register (W) WO to W2047 * Bits are not addressable
* Cleared when downloading program

Special register W3072 to W5119

(SR) SR000 to SR511 e Special internal data area for CPU status and RTC




The R, L, M, K, F and TC areas can be used for both bit and word
addressing. The W area can be used to process word data only. The

L area can be used as internal contacts. Keep contact (K), data register
(W), and counter's preset value register retain their last values before
power was removed. Cleared when a new program is downloaded.

A bit address is composed of a character (R, L, M, K, F) that identifies
its type, a five digit word address (0.0 to 12715, increases by 0 to 15).
The timer/counter contact is represented by the TC label followed by
three digits. The three digits indicate the channel number of the timer/
counter (TCO0O to TC255). TIMOOO indicates a contact instead of TCO00
for PGM10 and PGM-500.

A word address is composed of a character (R, L, M, K, W) and a four
digit number (0000 to 2047). Special registers have alternative address
representation. Special registers SR000 to SR511 can be also
represented as W2560 to W3071.

Both of bit and word addresses can be used to address the memory
areas of R, L, M, K. However, be cautious that instructions use a
specific type of address, either bit or word address, and the used
addresses are resolved automatically depending on the type of
instruction.

A bit can have the content of either On (1) or Off (0) state. A word is
composed of 16 bits and holds a data value from 0 to 65,535. A double
word is composed of 32 bits and holds a data value from 0 to
4,294,967,295.

Expression example

(7] [123]e[12 | [Eithumber]

1- or 2-digit, range is 00 to 15 increase as a
decimal module.

When used with a bit number, 3 digits (000 to 127) are
used.

> Wh_er_1 used as a word numb_er only, it is expre_ssed in
4 digits (0000 to 3071), and increases as a decimal
module and omits the bit number.

———» [ Address type |

Depending on the type of the address, it is distinguished into
R, L, M, K, F or w.

The W area contains:

data area (WO0000 to W2047),

timer set value area (W2048 to W2303 = SV000 to SV255),
timer present value area(W2304 to W2559 = PV00O0 to PV255),
and special register (W2560 to W3071 = SR000 to SR511).




Double Word Addressing

Double word addressing is same with word addressing, except that
32-bit data is referenced by the specified address and its next address.

The type of instruction used determines which addressing, word or
double word addressing, is applied. For comparison instructions, the
programmer must be in “Double Mode” to enter a double-word
comparison. For other instructions, those instructions that start with a
D in front of the related word instruction are double word instructions,
and the data is processed as double words

Example 1:
_ LET . .
— b=wo WO is processed as 16-bit (1 word) data.
B (0 to 65, 355)
S=7000 S is processed from 0 to 65,535.
— DLET —
Double —1 D=WO0 Dou_ble word W_O is comp(_)sed of WO and W1
word WO is LSB. W1 is located in MSB.
$=70000 WO0000 is
SR R O G R G S O S G
15 14 e 1 0 15 14 e 2 1 0
W0001 WO0000
The value of D or S of the instruction can process data from 0 to 4,294,967,295.
Example 2:

MO
M1 MO
M1 [ >—> Range when double word instructions are used

M2 ] M2
M3




Absolute Addressing

In LDR, DLDR, STO, and DSTO instructions, an absolute address is
used to indirectly reference a register or to utilize the built-in
communication port.

RO 0 0000 FO 448 01C0
R1 1 0001 F1 449 | o1c1
External R2 2 0002 Special F2 450 01C2
/0 Internal
contact
R126 126 007E
F126 462 01CE
R127 127 007F
F127 462 01CF
LO 128 0080
WO 512 0200
L1 129 0081
| 5 30 0082 w1 513 0201
Link area w2 514 | 0202
Data area
L62 190 00BE
L63 191 00BF W2046 2558 | O9FE
MO 192 00CO W2047 2559 | O9FF
M1 192 00C1 SV000 2560 | O0A00
M2 194 0oc2 SV001 2561 | 0AO01
Internal M3 195 | ooc3 Tlcl
contact set value
SV255 2815 | OAFF
M126 318 013E
PV000 2816 | 0BOO
M127 319 013F
TIC PVOOL 2817 | oBOL
KO 320 0140 present
K1 321 0141 value
- 322 0142 PV255 3071 | OBFF
Internal Keep K3 323 0143 SR0O00 3072 0CO00
contact
SR001 3073 | ocol
Status
K126 446 01BE
K127 447 01BF SR511 3583 | ODFF

An absolute bit address, which is often used in communication,
consists of an absolute word address and a bit number (0 to 15,
represented as $0 to $F) as shown below.

15 4 3 0
‘ absolute word address bit number ‘

absolute bit address

For example, the absolute bit address for internal contact K127.12 is
$1BFC (hex).
($1BFC = absolute word address $01BF + bit number $C)




Slot number

1/0 Addressing

Addressing is based on the location of the module.

Example 1: 8-slot system

2

/

E |

Empty slot

nput Input

I Output
16 p%ints 16 p%ints A

) Output
16 points

Output
32 p(?ints 3

32 points

Input Input
32 points 32 poinOts

Example of addressing for the system shown above

G 00 01 02 03 04 05 06 07
number
word RO R1 R2 R3toR4 | R5toR6 | R7toR8 | R9 to R10
address
Processor | RO0 R10O R2.0 R3.0 R5.0 R7.0 R9.0
Bit module RO.1 R1L1 R2.1 Empty R3.1 R5.1 R7.1 R9.1
address ~ ~ ~ slot ~ ~ ~ -~
R0.15 R115 R2.15 R4.15 R6.15 R8.15 R10.15
Example 2: 10-slot system
Slot number 0 1 2 3 4 5 6 8 9

nput

put

put

Output

Inpu Inpu Inpu ) Output Input Inpu Input Output Output
16 points 16 points 16 points 16 points 16 points 32 points 32 points 32 points 32 points 32 points
Example of addressing for the system shown above
nusr:nol:er 00 01 02 03 04 05 06 07 08 09
Word R5 to R9 to R11 to R13 to
address RO RL I RZ RS 1 RA T pg |RTWORS g | R12 R14
CPU RO.0 R1.0 R2.0 R3.0 R4.0 R5.0 R7.0 R9.0 R11.0 R13.0
Bit module | RO.1 R11 R2.1 R3.1 R4.1 R5.1 R71 R9.1 R11.1 R13.1
address ~ ~ - ~ ~ ~ ~ ~ ~ ~
R0.15 | R1.15 | R2.15 | R3.15| R4.15| R6.15 R8.15 R10.15 | R12.15 R14.15




I/O addressing guidelines

The processor automatically distinguishes input address from output
address for each module mounted.

A word address is allocated to a 16-point input or output module. For a
32-point mixed I/0 module, 2 word addresses are allocated, a word
address for inputs and another for outputs. For the 16-point mixed I/O
module, 2 word addresses are allocated but only the lower 8 bits (0 to
7) of each word address can be used.

The modules mounted into the slots that are closer to the processor
module have lower addresses.

An empty slot means no module is mounted and a blank module
(NX-DUMMY) may be installed.

Occupied I/O points for each module

NX70-X16D 16 points
NX70-X16D1 16 points
NX70-X32D 32 points
Input module .
NX70-X32D1 32 points
NX70-X16A110 16 points
NX70-X16A220 16 points
NX70-Y8R 8 points
NX70-Y16R 16 points
NX70-Y16RV 16 points
Output module NX70-Y16T 16 points
NX70-Y32T 32 points
NX70-Y32P 32 points
NX70-Y16SSR 16 points
NX70-XY16 i
Mixed 1/O module 32 points
NX70-XY32 32 points
MW-link module NX70-MWLINK 0 points
SCU module NX70-SCU 32 points
NX70-Al4V . .
A/D module (4 channels) 64 points or 16 points
NX70-Al4C
NX70-A0O2V 32 points or 16 points
D/A module (2 channels) . .
NX70-AO2C 32 points or 16 points
NX70-A04V 64 points or 16 points
D/A module (4 channels) . .
NX70-A0O4C 64 points or 16 points
RTD module (4 channels) NX70-RTD4 64 points or 16 points
TC module (4 channels) NX70-TC4 64 points or 16 points
. NX70-HSC1 .
High-speed counter 32 points
NX70-HSC2
High-performance high-speed counter NX70-HSC4 64 points
Pulse output module NX70-PULSE4 64 points




Special Registers

Word registers FO0O to F15

System self-check/program checking,

FO register System check/control .
operation control

0.01/0.02/0.1 ms timer output, calculation

F1 register System check/clock results, carry flag

F2 register Link control Link installation and operation mode setting Loop #0
F3 register Link control Link installation and operation mode setting Loop #1
F4 register Link status flag Link participating station information Loop #0
F5 register Link status flag Link participating station information Loop #1
F6 register Link status flag Link data receiving information flag Loop #0
F7 register Link status flag Link data receiving information flag Loop #1
F8 register Remote control flag Remote operation control flag Loop #0
F9 register Remote control flag Remote operation control flag Loop #1
F10 register Remote control flag Remote operation control flag Loop #2

F11 register Remote control flag Remote operation control flag

User-defined For port COM2

F12 register S . L
communication flag | Userdefined communication control flag

F13 register System reservation

PID operation mode and operation/stop

F14 register PID control control flag

Channel 0, 1, 2, and 3

PID operation mode and operation/stop

F15 register PID control control flag

Channel 4, 5, 6, and 7




Word register FOOO (F0.0 to F0.15)

Only a bit process is available.

When the power is applied, the system self-checks the
FO.0 System check ROM. Should any fault exist, the error lamp is turned on. OFF
Output and operation are halted.
When the power is applied, the system self-checks the
FO.1 CPU ROM check | ROM. Should any fault exist, the error lamp is turned on. OFF
Output and operation are halted.
When the power is applied, the system self-checks the
F0.2 CPU RAM check | RAM. Should any fault exist, the error lamp is turned on. OFF
Output and operation are halted
If the user program memory is damaged or the program is
User program - )
F0.3 faulty, the error lamp is turned on. Output and operation OFF
memory error
are halted.
Proaram svntax The CPU initially runs and checks the user program’s
F0.4 9 Y syntax. In the case of an error, the error lamp is turned on. OFF
error ;
Output and operation are halted.
FO0.5 Modgltreol;ange Indicates an invalid R word (>64) used. OFF
Module change On when an I/0 module is removed/added/fails while the
F0.6 9 system is running. The error lamp is on and the CPU keeps OFF
error . -
running. Turned off when the error is corrected.
On when the I/0O module information that is stored in the
FO0.7 Module type error | CPU and module that is installed are different types, the OFF
error lamp is turned on. Operation stops.
Off when the running CPU input module’s data is not
F0.8 Input data control updated. (Input update is turned Off.) ON
Off to suspend updating of the output modules while the
Output data CPU is in the Run state. (Output update is turned Off). The
F0.9 e ; . . . ON
control outputs are maintained in their last valid state prior to
update being disabled.
Turns all outputs off while CPU is in the Run state.
F0.10 All output off (Outputs are disabled) ON
Constant cvele On when the constant cycle interrupt instructions are used.
FO.11 interru )t/ (Refer to the INT instructions.) OFF
P (The cycle time is defined by the user.)
F0.12 Watchdog error | On when a scan time exceeds the watchdog set time. OFF
F0.13 Disable module | On when the CPU starts the initial Run and the program is
’ type checking checked without performing I/O module type verification.
Program changes | On when a user corrects the program while in Run mode. If
F0.14 . . .
during running there are any syntax errors, the CPU is stopped.
F0.15 RUN state control (:;u\;v:(;an the CPU is in the Run state. Off when stopped or ON




Word register F1 (F1.0 to F1.15)

Only a bit process is available.

Maintain On state for first single-scan period, when the CPU

FL0 First single scan shanges its status stop to Run.
Cycle On/Off state for each scan during the program.
F11 Scan clock (1Scan On, 1Scan Off)
10 ms: On, 10 ms: Off [ |
F12 0.02-second clock [
10m$ 10m$s 10m$
50 ms: On, 50 ms: Off | |
F1.3 0.1-second clock [
50ms$ 50m$S 50m$
500 ms: On, 500 ms: Off
F14 1-second clock
500mS 500mS 500mS
F15 Ins_tantaneous On when power is off for 20 ms or more. Maintained
interrupt
F16 CPU running On when the CPU is in the run state.
status
F17 Keep area On when the K retentive data is destroyed and/or changed.

error display

F18 Carry flag On in the event of carry when performing math instruction.

F1.9 Division On when the denominator of division commands is zero.
by zero error

Range designation

F110 error On when the absolute address exceeds the specified range.
F111 Reserved System use area Do not use
F112 W area error System use area

indication
F113 Reserved System use area Do not use
F114 Reserved System use area Do not use
F115 Reserved System use area Do not use

\'[e)13 The 16 bits in the F1 address provide the CPU’s special function and self-diagnosis result. They are used for
status contacts only, and are not used to 