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Inside this manual

This manual has been prepared for first-time users of the EX100
Programmable Controller (referred to in this manual as the EX100)
to enable a full understanding of the configuration of the equipment,
and to enable the user to obtain the maximum benefits of the
equipment.

Sections 1 and 2 outline the EX100 configuration. To fully
understand the EX100, it is important to read these chapters
carefully. Sections 3 and 4 describe the hardware used in
designing external circuits and panels. Sections 5 to 9 are mainly
concerned with software. Sections 10 and 11 describe the
maintenance procedure for the EX100, to ensure safe operation
and long service life.

This manual has been edited for EX100 CPU version 2.1 (V2.1).
The enhanced functions of this version are listed below.

Enhanced Conventional

Functions PU11A | PU12A PU11 PU12

Software version V2.1 V2.1 V1. X V1. X
“Day of the week” in calendar N/A Yes N/A No
Communication priority mode Yes Yes No No
EEPROM Write instruction Yes Yes No No
EEPROM Read instruction Yes Yes No No
Calendar initializing instruction N/A Yes N/A No
Data output to special modules Yes Yes No No
Data input from special modules Yes Yes No No

Details of each function are explained in Section 9.
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Inside each section The contents of this manual are as follows:
Section 1 Introduction
Introduces the features of the EX100, the names of its components,
and describes handling precautions.
Section 2 System configuration
Describes the EX100 input and output configuration, and the
equipment that constitutes the EX100.
Section 3 Specifications
Contains the external dimensions of the EX100 and input and
output specifications.
Section 4 Installation and Wiring
Describes installation procedures and the wiring method.
Section 5 Operating the EX100
Describe the configuration of the internal memory and the method
of operating the EX100.
Section 6 Input and Output Allocation
Explains the assignment of the input and output numbers.
Section 7 Instructions
Describes the various instructions of the EX100 in detail.
Section 8 Basic Programming Procedures
Describes the procedures for starting the EX100, for executing a
program, and other operating procedures.
Section 9 Special Functions
Describes the unique special functions of the EX100 and their use.
Section 10 Maintenance
Describes the precautions and maintenance procedures for
ensuring reliable operation of the EX100.
Section 11 Troubleshooting
Lists the causes of typical problems and the items of the EX100’s
diagnostic check.
Appendices
List the internal current consumption of each module, the execution
time of each instruction, and module part numbers.
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Note and caution

symbols

Related manuals

Terminology

Users of this manual should pay special attention to information
preceded by the following symbols.

NOTE

VAV

CAUTION

A/ 4

Calls the reader’s attention to information considered
important for full understanding of programming
procedures and / or operation of the equipment.

Calls the reader’s attention to conditions or practices

that could damage the equipment or render it temporarily

inoperative.

The following related manuals are available for the EX100.

Graphic Programmer (GP) Operation Manual
Handy Programmer (HP) Operation Manual
Miniprogrammer (MP) Operation Manual
EX100 Computer Link User’s Manual

Motion Control Module User's Manual

The following is a list of abbreviations and acronyms used in this

manual.

AWG
ASCII
CPU
EEPROM

EPROM
H

1/70
LCD
LED
ms
NEMA
PC
PROM
RAM
ROM
us
Vac
Vdc

American Wire Gage

American Standard Code for Information Interchange

Central Processing Unit

Electrically Erasable Programmable Read Only
Memory

Erasable Programmable Read Only Memory
hexadecimal (when it appears in front of an
alphanumeric string)

Input / Output

Liquid Crystal Display

Light Emitting Diode

millisecond

National Electrical Manufactures’ Association
Programmable Controller

Programmble Read Only Memory

Random Access Memory

Read Only Memory

microsecond

ac voltage

dc voltage
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1. Instroduction

1.1
Introducing the
EX100

The EX100 is a compact, high-performance programmable
controller with a range of 28 to 480 input and output points.

I/ O points — The EX100 can support up to 15 1 / O modules in
the maximum configuration. Therefore, if 16-point modules
(terminal block type) are installed in each slot, the EX100 can
control up to 240 points. If 32-point modules (connector type) are
installed in each slot, it can control up to 480 points.

Memory capacity —Program memory capacity can be selected in
either 4K steps or 3K steps by switch settings. If the 3K-step mode
is selected, 1K words of data are stored in EERPOM. (Program is
stored in EEPROM)

Control functions — In addition to the basic relay ladder functions,
the EX100 provides functions such as data operations, arithmetic
operations, various functions, etc. Furthermore, its analog control
functions, positioning functions and data communication functions
allow its application to wide scope of control systems.

Construction — The EX100’s sturdy, compact, modular
construction make it an ideal choice for all industrial applications.

Series compatibility — EX100 programs are compatible with other
members of the EX Series: the EX200B, EX250 and EX500.
Peripheral equipment can also be shared.
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1. Introduction

1.2
EX100 features

Battery-free — The EX100 CPU has a standard built-in EEPROM,
permitting operation without need of a battery. If the memory setting
is 3K mode, the variable data can be written into and / or read from
the EEPROM, providing completely maintenance-free back-up
operation.

High speed execution — Quick response owing to high speed
program execution of 0.9 us per contanct instruction and
immediate | / O update instructions.

On-line program changing — On-line (during RUN) program
changes are possible, providing efficient program debugging and
simulation.

Clock-calendar — The EX100 is also available with the clock-
calendar function (year, month, day, day of the week, hours,
minutes, seconds), which is a powerful tool for performing
scheduled operations and batch processing.

Efficient data link network — The EX100 can communicate with a
computer via the RS-485 interface, with other EX series PCs and
remote | / O stations via TOSLINE-30, allowing use of an efficient
network environment.

Write-protect function — The operation control switch on the
EX100 is a key switch, which can set to the protect position. This
ensures that the program is not affected by unauthorized
operations. It is also possible to protect a program by a special
program ID.

Built-in 24 Vdc power supply — The EX100 is equipped with a
24 Vdc power supply for external devices as well as for the EX100
| / O modules. (24 Vdc, +10% -0.5 A)
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1. Instroduction

1.3
Important items

Although the EX100 is designed to withstand severe environmental
conditions, it is necessary to observe the following installation,
wiring, and use guidelines during operation and storage.

Handling and operation

* Because the EX100 has an EEPROM as standard memory, it
does not require a battery. When power to the EX100 is turned
on, the program stored in the EEPROM is transferred to the
RAM for execution. Therefore, if the program in the RAM is
changed, it is necessary to write the updated program into the
EEPROM BEFORE turning the power off. Otherwise, the
updated program will be lost, and the old program will be
retained. '

Environment
* Ambient temperature and humidity
During operation: 0° to 55°C (32° to 131°F), 20% to 90% RH
During storage: -20° to 75°C (-4° to 167°F), 20% to
90% RH '

* Because the EX100 is sensitive electronics equipment, it is
necessary to avoid abrupt changes in temperature and
humidity.

¢ Do notinstall the EX100 in locations subject to excessive
shocks or vibrations.

Installation and wiring

* When wiring the EX100 and installing it on a control panel, be
sure that fragments of wire or other metal scraps do not fall into
the ventilation hole on top of the unit.

* Proper grounding is very important for safety and for the EX100
to operate reliably. Be sure to ground the unit correctly, by
referring to Section 4 of this manual.

* Be sure that power is turned off when connecting or
disconnecting the expansion cable. Also, be sure that power is
turned off when mounting or removing an I / O module.

* When using the expansion unit, supply power simultaneously to
the basic and expansion units.
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2. System Configuration

2.1 The following figure shows the EX100 system configuration.

System
configuration
........................ Peripherals ... e comedter ik
Graphic programmerg
(GP100/ 110) : RS-485

Disk drive unit L I ,I
(FD110) I:] — | exeso | | exsoo | [ Exao00 |

Handy programmer; EX100 i
(HP100) : e s L ! Option..........

_ : 1 : : ; : . :
Printer : —_‘W Basic unit : Expansion cable :
Mini programmer : >_...— c

i (MP100) : : P :
Cassette recorder : : : s P :
: : : : battery

o 0 | |8

Expansion unit

Data access panel : : : ‘Vacant slot cover :

(DP100) : e \ D
— I s P

Program storage
module

.......................................... TOSUNESO
Twisted-pair / optical fiber

< l >

5 |EX2000 | Lexsoo l | EX250 | [EXZOOB | Remote |
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2. System Configuration

2.2

Names and functions

of individual
components

|

Basic unit — The basic unit consists of the rack, the power
supply module, the CPU, and 1/ O modules. The basic unit is
the basic construction of the EX100.

Expansion unit — If the number of | / O slots is not sufficient,
the expansion unit is used to accommodate additionai | / O
modules as well as the power supply module. The expansion
unit is connected directly to the basic unit.

Rack — The rack holds modules, such as the power supply, the
CPU and I/ O modules.

The expansion connector — The expansion connector is the
socket for the cable connecting the expansion unit to the basic
unit.

The power supply module — The power supply module
supplies 5 Vdc power for the CPU and | / O modules from the
external power, such as 120 Vac or 240 Vac. This module is
mounted in the extreme left slot of the rack.

The CPU module — The CPU module is the “brain” of the
EX100 and is mounted next to the power supply module on the
rack. This module reads the input status, solves the user
program, and controls the output status.

I/ O modules — Input modules convert external input signals
into a format that can be read by the CPU module. Output
modules convert signals from the CPU module into a level
suitable for external output.

Expansion cable — The expansion cable connects the
expansion unit to the basic unit.

Programmer — The programmer is used to write the program
into the CPU module and to monitor the program execution
status.

Programmer cable — The programmer cable connects the
programmer to the CPU module. This cable can be connected
and disconnected even when power is on.

12
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2. System Configuration

23
Input and output
configuration

24

EX100 modules

2.4.1
The rack

The rack of the EX100 is available in two sizes. The smaller one
can accommodate a total of six modules, including the power
supply module, and the larger one can accommodate a total of
nine modules. Furthermore, there are two types of each rack, the
unexpandable type and the expandable type, making a total of four
kinds. The expandable rack is equipped with an expansion
connector on the left side. In the expansion configuration, two
expandable racks are used: one for the basic unit, and one for the
expansion unit.

>
45 s
The minimum configuration of I a%,i% 2lololo|o
the EX100 is a six-slotrack for HEg| S| = | =| = |~ |,
six modules. This unit can <

accommodate four 1/ O
modules in addition to the
CPU module and the power
supply module.

Minimum configuration

Power supply
module
CPU
1710
170
170
170
170
170
110
]o o|

The maximum configuration ~E
of the EX100 is two nine-slot | [
racks. This configuration can
accommodate up to 151/ 0
modules in addition to the

CPU module and the two _E

power supply modules. If 32-
point | / O modules are
mounted in all slots, it is
possible to control a maximum
of 480 points.

Power supply
module
1/0
170
170
170
1710
110
170
110

[0 9]

Maximum configuration

The EX100 consists of the rack, the power supply module, the CPU
module, and various | / O modules, as described below.
As mentioned in Section 2.3, the rack is available in four types.

Part No. Slots Remarks
EX10-UBA1 | 6 slots | 1xpower supply, 1 XCPU, | Dedicated to the basic
4x1/0 unit
EX10-UBA2 | 9slots | 1xpower supply, 1 XCPU, | (Not expandable)
7X1/70
1Xpower supply, 1XCPU, | For either the basic
EX10-UBB1 6 slots 4x1/ 0O (Basic) unit or the expansion
1 X power supply, 5x1/ 0 | unit
(Expansion) (Expandable)
1 X power supply, 1 X CPU,
7X1/0 (Basi
EX10-UBB2 | 9 slots (Basic)
1 X power supply, 1 XCPU,
8 X1/ O(Expansion)

NOTE The unexpandable type does not have an expansion

VAV connector.
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2. System Configuration

2.4.2 The power supply module is mounted in the slot at the extreme left
The power supply

of the rack. The following three types of power supply modules are
available, depending on the voltage required.

Part No. Power Supply Voltage Output Rating

" _ 15| Power supply for internal
+
EX10-MPS51 | 100 Vac to 120 Vac (+10/ - 15%) control, 5 V-2.5 A (max.)

EX10-MPS61 | 200 Vac to 240 Vac (+10/ -15%)| External power supply
24V (£10%) -0.5 A (max.)

EX10-MPS31 |24 Vdc (+20/ -15%) Total for internal and external
power supply: 15 W or less

"
TOBHIBA
Power LED o @ rouiR
o External 24Vdc output terminal
— |
O
[ 1O T RUN signal output terminals
« | 0]
Terminal block eject lever — s §
H’é‘ [ i Power supply terminals
=1L
= g Line filter ground terminal
| f‘- [e: Frame ground terminal
—

External 24Vdc output terminals

These terminals supply 24 Vdc (+10%, 0.5 A max.) to external
devices, such as sensors, as well as to the relay output module.
15 W or less, including 5 V for internal power supply. (See
Appendix A)

RUN signal output terminals

Built-in NO contact that turns on (contact closes) when the EX100
is in operation, i.e., in the RUN state

240 Vac (+10%) / 24 Vdc (+20%), 2 A (max.)

These terminals can also be used on the expansion unit.

Power supply terminals
These terminals are connected to the power supply line. See
Section 4.6.

Line filter and frame ground terminals
These are grounding terminals. See Section 4.5.
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2. System Configuration

243
The CPU module

One CPU module is mounted on the basic unit of the EX100. This
module must be mounted in the slot next to the power supply
module. Two types of CPU modules are available: the standard
and the enhanced versions.

Part No. Function
EX10-MPU11A | Standard | Standard functions
" Incorporates computer link function and clock-
EX10-MPU12A | Enhanced calendar function in addition to the standard functions.

Standard version

Status LED display
Displays the status of the EX100

® RUN
e CPU
el/0
e COM

NOTE

VAV

Status LEDs

Operation control

[ (3-position key switch)

Programmer.

connector

Enhanced version

switch

Computer link
setting switches

;XA %

= | 7| | Computer link
o %“Terminal block
s 59| | (detachable)
CoMp. LINK

N—

Lit In operation (the RUN state)
RUN Blinking In the HOLD state
Not lit In the HALT state or error state
Lit CPU normal
CpPU Blinking Program abnormal
Not lit CPU abnormal
/O Lit I/ O normal
Not lit I/ O abnormal
COM Blinks during communication with peripherals.

If an error occurs in the EX100, this display gives an
important clue concerning the nature of the problem.
See Section 11 for details.
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2. System Configuration

Operation control switch
Used to control the operation status of the EX100

AUN
RUN-P | HALT

HALT

Program execution stopped. This is the
position during normal programming

RUN

Program execution. HALT or RUN can be
selected from the programmer. Programming
and writing into the EEPROM are possible.

RUN-P

Program execution. HALT or RUN can be
selected from the programmer. Programming
and writing into the EEPROM are inhibited.

For details of the key switches and operating
the EX100, see Section 5.3.

Computer link setting switch

PROGMR

LINK

v [

OFF

ON

(Available only with the enhanced
version)

PROGMR

Programmer can be used, computer link
cannot be used.

LINK

Computer link can be used, programmer
cannot be used.

Use this switch to set the station number for
the computer link mode. (0 to 15)

——T1 Baud rate

setting

— Parity

BR2 BR1 Baud rate
OFF OFF 9600
OFF ON 4800
ON OFF 2400
ON ON 1200
PEN PR Parity
OFF — None
ON OFF ODD
ON EVEN

16
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2. System Configuration

2.4.4
I / O modules

As listed below, various | / O modules are available for the EX100,
allowing it to be used for a wide variety of applications. The |/ O
modules can be mounted in any of the slots on the rack in any
sequence, although there are recommended configurations to
minimize the risk of signal interference.

TN
I/ 0 status LEDs REE
BIABCDEF
=
o= ([
| rgi(®]
| (0]
o= 20 I/ O terminal block
Terminal block —{ | o— O] (10718 pins)
eject levers o— |25
*— O]
=0
IO
=0
32
&
~——
Part No. Type Specifications
EX10-MDI31 dc / ac input 16 points (16 pts common), 12 to 24 Vdc / Vac
EX10-MDI32 | dc input 32 points (8 pts common), 24 Vdc
EX10-MIN51 ac input 16 points (16 pts common), 100 to 120 Vac
u
EX10-MING1 16 points (16 pts common), 200 to 240 Vac
12 points (4 pts common),
EX10-MRO61 240 Vac, +10% / 24 Vdc, +20% (max.),

Relay output

2 A/pt, 4 A/ 4 pts common (max.)

8 points (isolated),

EX10-MRO62 240 Vac, +10% / 24 Vdc, +20% (max.)

2 A/ points (max.)
EXIOMDO3T || |16,psints (16 points common). & 0 24 Ve,
EX10-MDO32 output 821 %i/nésoi(r?t ;(Jr?jg)t(s.)common), 5 to 24 Vdc,
EX10-MAC61 | Triac output 12 points (4 points common), 100 to 240 Vac,

0.5 A/ point (max.), 0.6 A/ SSR (max.)
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2. System Configuration

2.45
Data link modules

VA

Part No. Type Specifications
EX10-MAI21 g-gﬁa%r;%lli,ﬁl rt]o 5V /41020 mA,
sxiounzz | |

Analog input

T
EX10-MAO31 g-g%ar%gilli’tizjrtxo 5V/4t020mA/0to 10V,
EX10MAOZ2 | raeg ouput | LTS5 OV 4020 mh
EK10ACS2 Dt TR
EX10-MPI21 | Pulse input ] Ocohéégg ?nqgi? and zero marker), 5/ 12 V,
Rl el e T
NOTE For detailed specifications of the | / O modules, see

Section 3.4.

The following data link modules are available for the EX100,
allowing it to communicate with other EX Series PCs (EX100,
EX200B, EX250, EX500 or EX2000) and remote | / O stations.

Part No. Type Specifications
. TOSLINE-30 8 /16 / 32 words cyclic transmission,
EX10-MLK11 Twisted-pair 187.5 kbps, 1 km max.
y TOSLINE-30 8 /16 / 32 words cyclic transmission,
EXTO-MLKI2 | yStical fiber 375 kbps, 2 km max. -

18

EX 100




2. System configuration

25
Configuration of the
data link system

The EX100 supports two types of data link systems, the computer
link and TOSLINE-30.

The computer link is a data transmission function between the host
computer and the EX100, using the standard RS-485 interface. The

data in the EX100 can be read and written by creating a simple

communication program on the computer. (Communication via the

RS-232C is also possible using a conversion adapter.)

Computer link system

Interface

Conforms to RS-485

Transmission system

Half-duplex 4-wrire system

Synchronization system

Start-stop system

Topology

Party line (multi-drop)

TOSLINE-30 is an N:N data link system dedicated to the EX Series,
and can simultaneously provide a link between PCs and a remote |

Transmission speed

1200 / 2400 / 4800 / 9600 bps

Transmission distance

1 km maximum

No. of stations

16 maximum

/ O system. Using TOSLINE-30, data can be exchanged with

several EX100 units, or other members of the EX Series PC, by the

similar way as that of normal input and output.

TOSLINE-30 (twisted-pair)

Topology

Party line (multi-drop)

Transmission speed

187.5 kbps

(RI'/O: Remote | / O)

TOSLINE-30 (Optical fiber)

RI/O [ex] RI/O

(ASC: Active star coupler)

NOTE

Transmission distance

1 km maximum (total)

No. of stations

17 maximum

Transmission capacity

8 /16 /32 words (cyclic)

Response speed

25 ms / 32 words

Checking method

Inverted double transmission

Topology

Star

Transmission speed

375 kbps

Transmission distance

2 km maximum (stn-stn)

No. of stations

16 maximum

Transmission capacity

8 /16 /32 words (cyclic)

Response speed

19.2 ms / 32 words

Checking method

Inverted double transmission

VAV

Refer to the separate manual for details of the data
link system.
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2. System configuration

2.6
Peripheral devices

The following peripheral devices are available for the EX100.

The graphic programmer (GP)

The graphic programmer is a multi-function programmer with a
large full-dot LCD. In addition to the stand-alone programming
function, it has interfaces for an external disk drive, printer, and
cassette tape recorder, enabling it to fully support program design
for the EX100 system.

The following five GP models are available for the EX100.

Enhanced Conventional

GP110 | GP110AP1 IGP110AP2 GP100 I GP100AP
Power voltage 100 to 240 Vac 100 to 120 Vac
LCD with back light Yes No
Printer [ / F No Yes No Yes
Disk drive | / F No Yes ) No
Cassette | / F Yes
Stand-alone function No Yes No Yes
EX2000 support No Yes No

NOTE GP100 and GP100AP have the following functional
VAV limitations when used with the EX100.

(1) EEPROM Write command is not supported.
Therefore, the special relay R62E should be used to
write the program into EEPROM. (see 5.1)

(2) "SP", "OPT" and "i" settings are not available in the
manual | / O allocation. (see 6.2)

(3) Immediate input (FUN096) and immediate output
(FUNO097) instructions cannot be programmed.

The handy programmer (HP)
The handy programmer is a compact, hand-held programmer, that
can be used to program the EX100 using ladder diagrams.

20
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2. System configuration

i

0
o

The miniprogrammer (MP)

The miniprogrammer is a compact, hand-held programmer. It is
useful for making minor changes to data and to programs. It is also
equipped with an interface for a cassette tape recorder.

NOTE The MP has the same functional limitations as the
VA GP100 / 100AP. (See previous page)

The data access panel (DP)

The data access panel is available for monitoring and changing the
data of the EX100, e.g., timer / counter presets, register values,
etc. It cannot be used to modify the program. The data access
panel can also display user-defined ASCIl diagnostic messages.

The disk drive unit (FD)

The disk drive unit is used with the GP110AP1 or GP110AP2 for
storing and comparing programs. '

* 3.5 inch floppy disk, 1 drive

Record: GP (EX)—> FD

Load: GP (EX) = FD

Compare: GP (EX)= FD

Disk format

The program storage module*

The program storage module is an external memory dedicated to
the EX100 program. By using this module, program saving from the
EX100 to the module, and program loading from the module to the
EX100 can be done without need of a programmer. Because the
program storage module has an EEPROM, maintenance-free
program storage and rapid saving / loading can be done.

* Under development
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2. System configuration

2.7
Options

Expansion cable
The expansion cable is used to connect the basic and the
expansion units. It is available in the following three lengths.

Part No. Length
EX10-CAR3 03 m
EX10-CAR5 05m
EX10-CAR7 0.7m

Battery

The EX100’s CPU module has an EEPROM for storing the user
program permanently. Moreover, the data in the retentive registers
and the clock-calendar are backed up by a built-in capacitor (7
days at 25°C ).

The optional battery is used when it is necessary to back up the
data in the retentive registers and the clock-calendar in excess of
the capacitor’s back-up period.

Applicable battery

Type: CR2032 (sold on the open market)
Voltage: 3V

Capacity: 180 mAh

Recommended

replacement period: 1 year

Vacant slot cover
Optional covers are availabie for covering vacant slot on the rack.

Part number: EX10-ABP1
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3. Specifications

3.1 Item

Specifications

General specifications | poyer supply voltage

(1) 100 to 120 Vac (+10/ -15%), 50 / 60 Hz ( +5%)

(2) 200 to 240 Vac (+10/ -15%), 50 / 60 Hz (+5%)

(3) 24 Vdc (+20/ -15%)

Power consumption

50 VA or less (ac power supply)
22 W or less (dc power supply)

Retentive power fault

10 ms or less

Insulation resistance

10 MQ or more (between power terminals and case)

Withstand voltage

1500 Vac, 1 min. (between power terminals and case)

Ambient temperature

Operating temperature: 0° to 55°C (32° to 131°F)
Storage temperature: —20° to 75°C (-4° to 167°F)

Ambient humidity

20 to 90%RH, no condensation

Noise immunity

1000 Vp.p / 1 ps, NEMA ICS3-304

Vibration immunity

16.7 Hz -3 mmp.p (X, Y, and Z directions)

Shock immunity

10 g, 3 times (X, Y, and Z directions)

6-slot unit with I / Os: 2.8 kg (6.1 Ib)

Weight 9-slot unit with | / Os: 4.0 kg (8.8 Ib)
3.2
External dimensions ,__ ;. ) : 1~
— A %
) e g€
* = [e] .
ol ¢ A=
I L 2~ <
£ g & 2
£l § 5 1=
vl QN €
~ —
O] Q- Y | 3
/
201 mm /7.9 in. (6-slot) 106.5 mm /4.2 ip.
300 mm / 11.8 in. (9-slot) 115, mm / 4.5 inr
215 mm / 8.5 in. (6-slot) : Y
314 mm/124n. (@-slo) 43 mm /5.6 in. (maxg
229 mm / 9.0 in. (6-slot)
328 mm /12.9 in. (9-slot) >
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3. Specifications

3.3
Functional
specifications

ltem

Specifications

Control method

Stored program cyclic scanning system

1/ O update

Batch 1/ O (immediate | / O instruction available)

Program language

Ladder diagram with function block

Memory Program capacity

3K steps or 4K steps, switch selection.
(For 3K steps, 1Kword of data is stored in the
EEPROM)

Memory type

EEPROM (Transferred to the RAM when the power is
turned on.)

Instructions

15 basic types, 67 functional types

Execution speed

0.9 ps / contact instruction

110 ps / 16 bit addition

No. of I/ O points

Discrete | / O: 480 points
Register 1/ O: 60 registers (1 register = 16 points)
Devices and registers share the area.

Data register

1536 registers (1 registers = 16 bits)

Timer register

120 (0.1 s), 8 (0.01 s)
Set value range: 0 to 32767

Internal

relays / |Counter register

96, Set value range: 0 to 65535

registers —
Auxiliary relay

960 points / 60 registers (area shared)

Link relay

512 points / 32 registers (area shared)

Special relay

Link status, timing clock, special functions, self
diagnosis, and others (64 points total)

Retentive memory

Data registers, timer registers, counter registers, and
auxiliary relays can be designated for the retentive
memory.

Clock-calendar function
(Enhanced CPU only)

Year, month, day, day of the week, hours, minutes,
seconds

Computer link
(Enhanced CPU

Data only)

RS-485, 16 stations maximum, 1 km maximum

link
Link between PCs

Remote |/ O

TOSLINE-30, twisted pair / optical fiber cable

Self diagnosis

Memory, |/ O bus, program, | / O response, scan
time, transmission, and watchdog timer checks

Self monitoring

Error table, scan time

Built-in capacitor: 7 days / 25°C (77°F)

RAM back-up -

Optional battery: 2 years / 25°C (77°F)
Programming tool GP, HP, MP
Maintenance tool DP
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3. Specifications

3.4
I/ O specifications

16-point DC / AC input

1 [

12-24Vac/dc IN

ltem

DI31
(EX10-MDI31)

Input voltage range

121024V, +10/ -15%, dc / ac (50-60 Hz)

Minimum ON voltage

96V

Maximum OFF voltage

3.6 V (0.7 mA or less)

Input current

8 mA (24 V) (typ.)

No. of input points

16 points (16 points / common)

Mode N 10 ms or less (dc) / 20 ms or less (ac)
On delay

Mode H 1.5 ms or less (dc)

Mode N 10 ms or less (dc) / 15 ms or less (ac)
OFF delay

Mode H 1.5 ms or less (dc)

Withstand voltage

1500 Vac, 1 minute

Current consumption

15 mA (5 Vdc) or less

Circuit diagram

0 ©

Filter

M

E

i

(76

selection™

<.
‘i H
z :SN
Internal
| circuit

10—
2 o—t

F 06—

COM ©—
COM o—

*Filter selection: Jumper plug setting

N: Standard dc / ac input (set prior to shipping)
H: High speed, dedicated for dc input

\

N

LED indication

Terminal connection

— 1 0 O
oo T2
s [0 0=
— 50—
;1 >0 0
—0 O+ g
g oY I
O O A
gf— 0 o
—o 0% ¢
550
— F [ O 0
—Q O+ S—
p—t
COM
12-24V
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3. Specifications

32-point DC input

DI32

CN1

01234567

©O0T0000

B9ABCDEF

00000DCD
01234567
00003000
O9ABCDEF
©OO000000
CN2

o[

24vdc IN

Item (Ex%?wzolsz)
Input voltage 24 Vdc, +10/ -15%
Minimum ON voltage 180V
Maximum OFF voltage 6.0V
Input current 5 mA (24 Vdc) (typ.)
No. of input points 32 points
ON delay Mode N 10 ms or less

Mode H 1.5 ms or less
OFF delay Mode N 10 ms or less

Mode H 1.5 ms or less
External connection 2 X 24-pin connector
Common No. of commons | 4
System Input points per | g hoints / common

common

Common polarity

Non

Withstand voltage

1500 Vac / 1 minute

Current consumption

80 mA (5 Vdc) or less

Circuit diagram

i"” LED Indication

0—= == -
Iwx = —! Intern- ’
1BPTN 1 | al|l Filter constant can be selected for
circuit]  each 16 points (CN1, CN2) by DIP
10 ! switches.
] .
70—V — Switch OFF ON
com ——— No.1 (for CN1) | Mode N [ Mode H
No.2 (for CN2) | Mode N [ Mode H
Factory setting: Mode N
Terminal connection
CN1 (XWn)”E/W’ ?;/// CN2 (XWn+1)
N £ A B
nel12 1712 ﬂ"_ﬂ_.hi_. —A 111 Pb—o
56— 11 [ 11 o5 o o2 2| 2 P—s
5 o—210[10 o5 o s o—H 3|3 B
s o2 g | 9 A5 o oS82 |4 s
o—2 8 -B—-—o o— hi .._,_CQM.Z_ 5| 5 |NC
nel 7 [ 7 Inc Lakd ne[B B [N
nel B | 6 Inc :-*-{u-, nNel 7 | 7 fne
Nel 5 |6 | Sy i —8 58 P—s o
524 |4 o5 o —2 o9 255
so—2{ 3|3 57471L— 5 —210[10 =
522 |2 oy 6 5 6—E{11[11 —5 ©
ST 1| 1 125 H T2 [2 |ne
N AR e ta 4

NOTE

Cable side connectors (soldering type) are attached as

VAV standard.
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3

. Specifications

16-point AC input

ltem

IN51
(EX10-MIN51)

ING1
(EX10-MINB1)

@e eO
o6 e
>e onN
me ew
Oe e&
Ce euw
me e
ne e~

Input voltage range
(sine wave)

100 to 120 Vac, +10/ — 15%
(50 to 60 Hz)

200 to 240 Vac, +10/ — 15%
(50 to 60 Hz)

Minimum ON voltage

80 Vac

160 Vac

B Pe%Tefefefeloe

100-120Vac IN
Cmes——

Maximum OFF voltage

30 Vac (2 mA or less)

60 Vac (2 mA or less)

Input current

7 mA (100 V, 50 Hz) (typ.)

6 mA (200 V / 50 Hz) (typ.)

No. of input points

16 points
(16 points / common)

16 points
(16 points / common)

ON delay

20 ms or less

20 ms or less

OFF delay

15 ms or less

15 ms or less

Withstand voltage

1500 Vac, 1 minute

1500 Vac, 1 minute

Current consumption

15 mA (5 Vdc) or less

15 mA (5 Vdc) or less

Circuit diagram

0 F—1
f / @i Intermal
v@ circuit
1 ©O—— N
ED
2 OI "" indication
|
o
COM ©—
com @
Terminal connection
R o ((Fo
— o——-6—1(3_0—1
—o o8 45T
— 72— Po o—¢
- O_—__io_o—‘
'—'O_—O—-Q- A —
— g [0 o
0 op IG5 o
5 ol e —
— 1 o o
+—0 o
-
. — com

* IN51: 100-120V (50 / 60Hz)
IN61: 200-240V (50 / 60Hz)
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3. Specifications

12-point relay output

m——
RO6T

o 45867
. es o0
.
8

we ew

2
.
.
A

ce e

ltem

RO61
(EX10-MRO61)

Load power

24 Vdc, +20% (max.) / 240 Vac, +10% (max.)

Maximum load

2 A/ pt (resistive load), 1 A/ pt (inductive load)
4 A/ common

]

L

?8%070787708E7e e

ST

RELAY OUT

Minimum load

50 mW (5 V or more)

No. of output points

12 points (4 points / common)

ON delay

10 ms or less

OFF delay

15 ms or less

Leakage current when OFF

0 mA

Withstand voltage

1500 Vac, 1 minute

Current consumption

50 mA (5 Vdc) or less

External power required

24 Vdc £ 10% - 140 mA (all pts ON), 10 mA / pt

Circuit diagram

LED
Indication
% —=—".
i o—0
-t —01
—Q?2
, I —0o3
Internal | S| —ocH
circuit | | _ —®4~
| |
1 ; |
— l—@7
——0C2-
—i¢o®
]
- Les
L— —©c3/
© O
Terminal connection
™0
L N
3 —1C1
— 4
5— T +—t
t—C 1+~ 6
7
— 1
20—
5 L 8
——+H— A
LAY B
""‘:’__ L es

NOTE

VAV

Expected relay life: 100,000 operations (electrical)

20 million operations (mechanical)

28

EX 100




3. Specifications

8-point isolated
relay output

Item

RO62
(EX10-MRO62)

Load power

24 Vdc, +20% (max.) / 240 Vac, +10% (max.)

RO62

01234567
[ EX XN XX

-
1]

Maximum load

2 A/ pt (resistive load), 1 A/ pt (inductive load)

Minimum load

50 mW (5 V or more)

No. of output points

8 points (isolated)

TNeTaTaNaTeTs

= HENEREEEI

an
as
<

;i

RELAY OUT

ON delay

10 ms or less

OFF delay

15 ms or less

Leakage current when OFF

0 mA

Withstand voltage

1500 Vac, 1 minute

Current consumption

40 mA (5 Vdc) or less

External power required

24 Vdc +10% - 100 mA (all pts ON), 10 mA / pt

Circuit diagram

Internal
circuit

LED

Indication o
N 0
Y 1 0

> ©

|

-

Terminal connection

]_®_—Fﬂ—:>—'
B B
—®_._._l—.2_{:}—
i—®—L__.._J 3
—®_F—-—~ 4
i = —
_@_:_—3—-1:1—

NOTE

VAV

Expected relay life: 100,000 operations (electrical)

20 million operations (mechanical)
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3. Specifications

16-point transistor
output

ltem

DO31
(EX10-MDO31)

Load power

5to24 Vdc, +10/ -5%

ON output current

1 A/ point (load power 7 V or more)

0.3 A/ point (load power 7 V or less)

1.2 A/ 4 points (transistor array)

ON resistance

1.5 Qor less

No. of output points

16 points (16 points / common, © common)

T T

5-24Vdc OUT

Mlefe?efefefefele

ON delay

1 msorless

OFF delay

1 msorless

Leakage current when OFF

0.1 mA or less

Withstand voltage

1500 Vac, 1 minute

Current consumption

60 mA (5 Vdc) or less

Curcuit diagram

Transistor
LED r array %
© 0
Internal L—! ©
circuit : ! © 1
L3 B o 2
T 4o
NEEEN R
1 Eq°°
T F[°°
Constemt-vg)ltageLﬁl—I °®
creut_4 > o0 Common
Fuse (5 A)
Terminal connection
1 P
Y R N oy B
s— PTO—
Il =
o— P
s A
o e
F—‘ -E—‘ )—0
1+
il I _]_5-24 Vdc
= T
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3. Specifications

32-point transistor
output

CN1

012345687

OCCO00CH

BOABCOEF

[elelelelelololo]
01234567
[elelelelolsTe]
89ABCDEF
OOD00000
CN2

5-24Vdc OUT

ltem

DO32
(EX10-MDO32)

Load power

51024 Vdc, +10/ -5%

ON output current

100 mA / point (load power 24 V)

20 mA / point (load power 5 V)

800 mA / common

ON saturated voltage 0.4 Vor less

No. of output points 32 points

Output method current sinking
ON delay 1 ms or less

OFF delay 2 ms or less (typ.)

Leakage current when OFF

0.1 mA or less

External connection

2 X 24-pin connector

No. of commons
Common

4

Output pts per common
system

8 points per common

Common polarity

e common

Withstand voltage

1500 Vdc, 1 minute

Built-in fuses

4x2 A/ common

Current consumption

250 mA (5 Vdc) or less

Circuit diagram

4

LED indication
T
£'3
g2
£0
Terminal connection
CN1 (YWn) CN2 (YWn+1)
B A A B
ol'COM'I 1212 Vin — (o] 1 ] 1
— F 'EREES 13 — — 2 > 2 3 —
2 10| 10 F—c=— b ——2] 3|3 15—
>89 [ 9 P %2 [ 4 e
L — %8| 8 P VTS | 5 M2 4 pr ]
NC| 7 7 |NC NC| B8 6 |NC
NC| & 6 |NC NC| 7 7 |NC
—‘{.M— 5 5 vin _=—8 8 8 Ig_m—
2|4 = bt [8 PPt
-—:——2 3{3 P +—c———C110[10 -—:—-——1‘:
—c—2 5[5 |2 —c—=—E77 (11—
STl | vm1212cwa|.

NOTE

VAV

standard.

Cable side connectors (soldering type) are attached as
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3. Specifications

hai . AC61
12-point triac output Item (EX10-MACH1)
== Load power 100 to 240 Vac, +10/ — 15%
01234587 (50 to 60 Hz sine wave)
sons ON output current 0.5 A/ point, 0.6 A/ SSR
1 DFI ON saturated voltage 1.5 V or less (0.3 A load)
@_@_3_ — No. of output points 12 points (4 points / common)
®__
@—_j ON delay 1 ms or less
@)]_ OFF delay % cycle of load power +1 ms or less
@: O Leakage current when OFF 1.2 mA (100 Vac) or less, 3 mA (240 Vac) or less
@- b
@r——— Withstand voltage 1500 Vac, 1 minute
@(-“: L Current consumption 300 mA (5 Vdc) or less (all points ON), 20 mA / pt
ol Circuit diagram
- LED 2-circuit SSR
B Indication 00
©
100-240Vac OUT 5 B@' *:; * ‘;Jf‘ji
‘ Internal - l ©1
circuit }
) ©2
! - ©3
: — ©
i © C1
: - 04
—] — k
—] S!tg c2
= ——os
] — <30
Ao

Terminal connection

N1
N

— 1 C2
o HO—
9 :_ -
2 g I s
c3 ot
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3. Specifications

3 Al21 Al31
4-channel analog ltem (EX10-MAI21) (EX10-MAI31)
input (8-bit)
Input range 1to5Vordto20 mA Oto10V

—
Al21

1to 5 V: 500 kQ or more

4 t0 20 mA: 250 Q 500 kQ or more

Input impedance

run
) T T No. of input points 4 channels, N common 4 channels, N common
& Resolution 3 oteaso 010 10 V: 0 to 250
e| | Overall accuracy +1% (FS) +1% (FS)
@'l*g_l_m B Conversion cycle Approx. 1 ms Approx. 1 ms
e | Wire breakage detection |Yes, for 4 to 20 mA —_
E'E N External power failure Yes Yes
= ] detection
[ Withstand voltage 1500 Vac, 1 minute 1500 Vac, 1 minute
] Current consumption 50 mA (5 Vdc) or less 50 mA (5 Vdc) or less

B
N
[

External power required |12 to 24 Vdc, +10% -50 mA {12 to 24 Vdc, + 10% -50 mA

Circuit diagram

4-20mA/1-5V
[=]
C h A - N,
© ~\{..:_-I-| - inA21only | , L
CH1 EN ! 4 ;
L M ANl b ’ 'y ' | Internal
The input range for © b A/D >
Model Al21 is set to © — > converter circuit
4 to 20 mA prior to CH2 ( N O D 2
shipping ©
Set the jumper plugs o >
to the V/ position GH3 ( N O CEmO- g3
when inputting 1V ©
to5V @P -
cra (n_0ICHD- e R
©- Constant ]
voltage circuit A The junper plugs, J1, J2, J3, and
12-24 Vdc /}' J4 are for model Al21 only,
e | For current (4 to 20 mA)
(50 mA) Power LE V: For Voltage (1 to 5 V)
0 l Indication - -
©r e Set for current prior to shipment.

Terminal connection

Q
x
%"

EEEEEERERE

2|7

CH4

Z| 70

Use shielded twisted-
pair cables for analog
signals. Be sure to
correctly ground the
shield.

+
12-24 VdC—E 0
GomA) T
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3. Specifications

4-channel analog
~input (8-bit)
(cont’d)

A / D conversion

Digital value Digital value
A (a) A (b) (c)
250 h 250 Fvrerremeennnns oo :
200 200 |~
150 150 [—
100 100 —
50 50— : :
> i .
0 4 10 20 mA) 0 1 5 10 V
Analog value Analog value
(@) 4t020 mA: D=15.625 A-62.5 D: Digital value
(b) 1to5V: D=625A-625 A:  Analog value
(c) Oto10V: D=25A '

Data format

FEDCBA98 76543210
+|-[-[-[o|p[b[p[p[o]D[D]

* * *

XW [B

*

D : Data bit (8 bits)
0 1o 250 (HOO to HFA)

B : Bit for detecting trouble in external wiring

0: Normal
1: Abnormal  If all the data bits are 0, the current
input cable is open (4 to 20 mA only).
If all the data bits are 1, the external
power supply is off.
«: Always 0
F 0
Register assignment XWn CH1
XWn +1 CH2
XWn+2 CH3
XWn+3 CH4
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3. Specifications

- Al22 Al32
4 chgnnel analog ltem (EX10-MAI22) (EX10-MAI32)
input (12-bit)
Input range 1to5Vor4to20 mA -10to +10V
= AL 1t0 5 V: 1 MQor more
orun orUN Input impedance 410 20 mA: 250 @ ’ 1 MQ or more
p | . L No. of input points 4 channels, N common 4 channels, N common
X o Resolution 110 5 V: 0 to 4000 -10to+10 V:
. ) 4 to 20 mA: 0 to 4000 -2000 to 2000
N N Overall accuracy +0.5% FS/25°C +0.5% FS/25°C
+1% FS/0to 55°C +1% FS/0to 55°C
P P
. o) | Conversion cycle Approx. 9.6 ms / 4 channels| Approx. 9.6 ms / 4 channels
P o Wire breakage detection |Yes, for 4 to 20 mA —
g el o External power failure | Yes No
avacs detection
C 24vdc+
T 'EI - Withstand voltage 1500 Vac, 1 minute 1500 Vac, 1 minute
Current consumption 50 mA (5 Vdc) or less 50 mA (5 Vdc) or less
External power required |24 Vdc, +10% -50 mA 24 Vdc, +10% -50 mA
4-20mA/ 1-5V Tiov

The input range for
Model Al22 is set to
4 to 20 mA prior to
shipping.

Set the jumper plugs
to the V position
when inputting 1V
o5V

Circuit diagram

CH2
P

o N aiamo Ji2 |

,| A/D
converter

CH3

o N om0 g3 |

CH4 GNoTomo Jig |

24 Vdc &

LED g

2

0O

DC / DC converter

| i
x :
l "|internal

circuit

The junper plugs, Ji1, Ji12, JI3,
and JI4 are for model Al22 only.
e |: For current (4 to 20 mA)

V: For Voltage (1 to 5 V)

* Set for current prior to shipment.

Terminal connectio

n

P
o O
pl—]
oxe T
P
v O
P —
o 00
24 Vdc ]

(50 mA) T—_|

Use shielded twisted-
pair cables for analog
signals. Be sure to
correctly ground the
shield.
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3. Specifications

4-channel analog

input (12-bit)
(cont’d)

A / D conversion

Digital value Digital value
2000 |—erereeereeeen @ 4000 |-+, ©
3000 |— 3000 |—
2000 |— 2000 b—---+f--- . ........... . (¢
1000 — 1000 — ;
. 1 1 1
0 4 10 20 (mA) -10 1 5 10 (V)
Analog value - Analog value
by - 2000 |—
(a) 4to20 mA: D=250A-1000
(b) 1to5V: D=1000 A-1000 D: Digital value
(c) +10V: D=200 A A:  Analog value

Data format

* 4to20mA/1tob5V

FEDCBA98 76 54 3210
p|p|p[p|p|p|p|p|p|D|D|D|

XwW [B***

D : Data bit (12 bits)
0 to 4000 (HO000 to HOFAD)

B : Bit for detecting trouble in external wiring
0: Normal
1: Abnormal  (current input wire is open or external power supply is off)

« Always 0

* +10V

FEDCBA98 76 54 3210
xw  [s|s|s|s|s|p[p[p[p[p|p[D[b[D[D]D]

S: Sign bit
0: Positive
1: Negative
D : Data bit (11 bits)

-2000 to 2000 (HF830 to HO7DO0)
Two's complement if negative
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3. Specifications

2-channel analog
output (8-bit)

ltem

AO31
(EX10-MAO31)

Output range

Oto10V,1t05V,4t020 mA

——
_Ao3t

~5/10V-20mA

1105V /41020 mA
is set at pre-shipment
inspection.

Refer to the circuit
configuration for
other settings

Load impedance

5 V full-scale terminal: 5 kQ or more

10 V full-scale terminal: 10 kQ or more

20 mA full-scale terminal: 600 kQ or less

No. of output channels

2, voltage and current paired (N common)

Resolution 0 to 250 (full scale)
Overall accuracy +1% (FS)
Conversion cycle Approx. 1 ms
External power failure detection | No

Withstand voltage

1500 Vac, 1 minute

Current consumption

70 mA (5 Vdc) or less

External power required

24 Vdc, £10% -90 mA

Circuit diagram

O +V J1/ J2 Jumper selection
J1 1E 1> P | O

e lo/a I” ° & J2: Reference value 0 V (0 mA
internall ¢ ? converter-21 N J1: Reference value 1 V (4 mA
L~ >~
circuit > +h >® P (For both CH1 and CH2)
Q L © N
J2i~ © J11 Jumper selection
‘“B CH1 output voltage level

4 | 5
IV
>J218 2 >0 P Q Open: 10V
{ CHZ’— —o N 8 Short: 5V
NI I
—0

+1lp

P | J21  Jumper selection
N1 CH2 output voltage level

—
ﬁgris_t?rji\_/oltage circuil 54 vde | O Open: 10V
Power LE| © Q .
indica- &D& (00 may| )§ Short: 5V
tion\L 0V )
8 Set prior to shipment
Terminal connection
= 1
N X X V!
1 L] CH1 V: volltage
: D :'— Il current
—p B ;
7 Use shielded twisted-
—IN X x VzT pair cables for analog
signals.
—P
— OO

L1

+
1 24 Vdc
1= T (90 mA)

CH2

lz":IJ
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3. Specifications

2-channel analog |D /A conversion
output (8-bit)

(cont’d) Analog value Analog value
\%

A A

(©
20 10 R R R L R R R R R .
10 5 e (0)
4 : 1

I S S T N T N S
0 50 100 150 200 250 0 50 100 150 200 250

Digital value Digital value

(8) 4t020mA: A=0.064D+4
() 1t05V: A=0.016 D+1
(

A: Analog value
c) Oto10V: A=0.04D

D: Digital value

Data format

FEDCBAGO9G8 76543210
-|-|-[o[p[o[o[o]p[p]D]

D : Data bit (8 bits)
0 to 250 (HOO to HFA)
= Invalid (does not affect D / A conversion.)

* *

* *

F 0
Register assignment YW, CH1

YW, CH2

NOTE If the immediate output instruction (FUN097) is used, two

VAV registers (both channels) shoud be specified as
immediate output registers.
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3. Specifications

- AO22 AO32
2-channel analog Item (EX10-MAO22) (EX10-MAO32)
output (12-bit)
Output range 1to5Vor4dto20 mA -10to 10V
Rozz AQ32 1to 5 V:5 kQor more 5 kQ or more

@ RUN

1| | I

v
o

=
z

<
Izl

Load impedance

4 to 20 mA: 600 Qor less

No. of ouput channels

2 channels, (N common)
(voltage and current paired)

2 channels (N common)

Resolution

1to 5 V: 0 to 4000
4 to 20 mA: 0 to 4000

-10to +10 V:
-2000 to 2000

+0.5% FS/25°C

+0.5% FS/25°C

- : Overall accuracy £1% FS /010 55°C £1% FS/0 10 55°C
x [:]: Conversion cycle Approx. 1 ms Approx. 1 ms
Gl External power failure No No
N detection
?w:c+ 24vect Withstand voltage 1500 Vac, 1 minute 1500 Vac, 1 minute
L = Current consumption 170 mA (5 Vdc) or less 170 mA (5 Vdc) or less
[ 1 1 External power required |24 Vdc, +10% -90 mA 24 Vdc, +10% -90 mA

4-20mA/1-5V +10V

Circuit diagram

>
TV T chipl —oP
, ! L CH1
H T i — g P
Internal [~ —* D/A N
circuit converter — v
2
E CH2 *O P
—O N
. U »op CH2
4 —o N
y A 4
* AO22 only
© DC24 V
@ LED
Q
DC/DC
converter
Terminal connection
] — N
— X Xv
N il L V: volitage
—|P — |CH1 I current
_—4N x x 12_, *
—ip — - * AO22 only
1 ™
- J
—P CH2 - .
Use shielded twisted-
MDO(Z * pair cables for analog
N - signals.
T L
- T 24 Vdc
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3. Specifications

2-channel analog
output (12-bit)
(cont’d)

D / A conversion

Analog value Analog value
(mA) V)
10]—-reeeee , (€)

0 2000 4000 2000 4000
Digital value Digital value
(a) 4t020 mA: A=0.004D+4
(b) 1to5V: A=0.001D+1 Az Analog value
(c) z10V A=0.005D D: Digital value

Data format

* 4to20mA/1tob5V

FEDCDBA98 76 54 3 2

10

vw |-]-[-]-|p|p[p]p|o[p|p|p]D[D|D[D]
D : Data bit (12 bits)
0 to 4000 (HO000 to HOFAQ)
«  Invalid (does not affect D / A conversion)
e +10V
FEDCBA98 76 54 3 210
w  [-]-[-]s]o[o[o[o[o[o[o[oo[olo]
S:  Sign bit
0: Positive
1: Negative
D: Data bit (11 bits)
—2000 to 2000 (HF830 to HO7DO)
Two’s complement if negative
NOTE If the immediate output instruction (FUN097) is used, two

VAV

immediate output registers.

registers (both cannels) should be specified as
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3. Specifications

1-channel pulse input ltem (EX10MPI 21)
Ll Input A, B, M|12V, +10/ -20% (12V setting) / 5V, +10/ -20% (5V setting)
o o o voltage EXT |12to 24 Vdc, +10/-15%
H Minimum  |As B, M9 V (12 V setting) / 3.5 V (5 V setting)
A ON voltage |[EXT |96V
[ Maximum  |A B, M[2 V (12 V setting) / 1 V (5 V setting)
e || OFF voltage[EXT  [3.6 V
Rl | Input A, B,MI12V-75mA (12 V setting) /5 V-10 mA (5 V setting)
bl current EXT 24V -10 mA, 12 V-5mA
b Input channel 1 channel (phase A, B, M, and EXT)
l‘" : -Count speed 100 kpps (max.) (pulse width 4 us or more)
e Counter 24-bit binary
| | Pulse |Quadrature |Phase A, B (90 degree phase shift), up / down
e | | mode [Up/down |Phase A: count up / phase B: count down
ﬁ:f Counter [Normal Always count enable
mode  [Hold Both M and EXT ON: count enable
5/12V PULSE IN Either M or EXT OFF: count value held
Counter reset Count value is reset to zero at the moment when both M and
EXT are turned ON
EXT ON / OFF delay|5 ms ordess 25 E
Withstand voltage 1500 Vac, 1 minute
Current consumption|80 mA (5 Vdc) or less

Circuit diagram
The input voltage of Current
A, B, and M are set AGhen ON Z A
to 12 V, and the +AQTT="1 a5 A2 BUD UNV |-Aig
counter mode is set -A@i— Qoo > o0 D
. T
:8 gﬁ;?)ri:;ure orer +BO—~ > | 88812 BIP UPDW 7%
2% [0 y¥ K 0’0 g
M > Counter
MO o >
M@ é\)ﬂsc-!2 Mode (0 when
setting power
Input circuit ' is turned
; - s on)
© * P ' : Counter
_ . L | reset
EXT@——+ < é K ! "> (Edge BXT
v ™| detection) >
Yoy
[J5 / [J12 Jumper selection BUD / UNV, BIP / UPDW Jumper selection
O 05 5V input UD: Normal mode (alwaeyg %olg)n!
UNV Hold mode M and EXT ON-enable
8 [O12:12V input ( A
g /t:e 2:1”(2 x):}::::i SBIP Quadrature counter
side (all 5 V or all 12 V) UPDW Up / down counter
8 Set prior to shipment
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3. Specifications

1-channel pulse input

(cont’d)

Terminal connection

12 Vdc - Al
(5 Vdc) _ eB—
— +M

P
ulse - >< ><_ M
encoder
Use shielded twisted-

EXTl__O_’_*—
| m— pair cables for analog
(—F) -

HEEN

t—  [signals. Be sure to
correctly ground the

12/ 24 Vdc_ shield.

Wiring example

Pl 21
Pulse encoder
Power D S +A
L N
S A — £81 ]
\LB P W -B ]
—_| i : + M
M DGR
L.._C_‘ 1 e _I_ EXTI
oV — ]
i -
5/12 Vde
L
e N
12-24 Vdc
Data format '
XWn XWn+1
Register F 87 6 oF 0
° assignment Same as S | S l Count Count
223 -————- 216215 ~———————————— 20

24 bits counter — 0 to 16,777,215 (HOOFFFFFF)
NOTE Bits 8 to F of XWn are same as bit 7 of XWn.

VAV Normally, bits 8 to F should be masked by user program as follows.
(e.g. storing the count value into D0100 - DO101)

XWn AND. HOOFF —)001@—
XWn+1 W ->W D0103’—
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3. Specifications

1-channel pulse input
(cont’d)

Pulse mode
< Quadrature >

Phase A * I * I * l_ I’, I ‘. | L
e TLITLIL TLTLTL

Count up

Count down
<Up / down>

rrosan—b Lt L]
P L

: : :

Count up

Count down

Counter mode
<Normal >

P 111111 11 1
o7 Lo — T

Phase M [1 :

EXT ; f l_———l——

16777215

Count value

<Hold >

L P
Phase { Up

A/B -~ Down "”“"
Phase M ——l_—]——,_—l—

e

(Hold)
Count value

0

(Hold)

Reset

NOTE

If the immediate input instruction (FUN096) is used, two

registers should be specified as immediate input
registers.
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3. Specifications

Motion control

Item

MC11
(EX10-MMGC11)

No. of control axes

1 axis

RUN @
s e

OoTe
PLS ®

PC

8

PROGMR

>CN

MC11

b d
@

o] =]

e

Control units

Pulse / inch / mm etc.

Control range

+999,999 (units)

Point data capacity

64 points

Absolute max. speed

200 kpps

Operation speed

Origin return speed, max. speed, min. speed

Acceleration / deceleration system

Automatic trapezoidal / triangular system

Acceleration / deceleration rate

Oto26s

Backlash compensation

0 to 1000 pulses

Zero position offset

+999,999 units

Dwell time 0to99s
I/ O occupancy points X+Y 4 W (64 bits)
Parameter storage EEPROM
Input voltage 12 /24 Vdc (Z-phase: 5/ 12/ 24 Vdc)
Input | Input current 10mA (24V)
ON / OFF voltage 96V/32V

ON / OFF delay

5 ms (Z-phase: 1 ms)

Mode
Pulse | (switch setting)

(1) CW /CCW, error counter clear
(2) Pulse / direction, error counter clear

Output
PUlloutput Output method

Open collector (5-24 Vdc, 50 mA)

ON / OFF delay

2 ps

RUN | Output method

Open collector (5-24 Vdc, 50 mA)

output| Operation

ON during normal operation

Current Internal

200 mA-5 Vdc
400 mA -5 Vdc (when HP is connected)

consumption

External 100 mA-12/24 Vdc
Connector pin arrangement [, Tg
RUN output (0 V) 1 [ 1 [RUN output (5-24 Vdc)
CW / Pulse output (0 V) 2 | 2 |CW / Pulse output (5-24 Vdc)
CCW / Direction output (0 V) 3 | 3 |CCW / Direction output (5-24 Vdc)
Error counter clear output (0 V) 4 | 4 |Error counter clear output (5-24 Vdc)
Z-phase input (0 V) 5 | 5 |Z-phase input (5 Vdc)
Z-phase input (0 V) 6 | 6 |Z-phase input (12 / 24 Vdc)
Origin marker input (0 V) 7 | 7 |Origin marker input (12 / 24 Vdc)
Hold input 8 | 8 |Hold input (12 / 24 Vdc)
Emergency stop input 9 | 9 |Emergency stop input (12 / 24 Vdc)
CW limit input 10 | 10 |[CW limit input (12 / 24 Vdc)
CCW limit input 11111 [CCW limit input (12 / 24 Vdc)
External power (0 V) 12 | 12 (External power (12 / 24 Vdc)

NOTE A cable side connector (soldering type) is attanched as

VAV standard.
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3. Specifications

Motion control
(cont’d)

Input circuit

— Z-phase input (5 Vdc) : BS
Z-phase input (0 V) : A5
Z-phase input (12 / 24 Vdc) : B6
Use normally Z-phase input (0 V) : A6
open
P B7
contacts
Origin marker input (12 / 24 Vdc){
HOLD input (12 / 24 Vdc): {
Emergency stop input
(12 / 24 Vdc):
Use normally
closed
contacts CW limit input (12 / 24 Vdc):
A10
B11

— CCW limit input (12 / 24 Vdc): {
A11

NOTE Either 5 Vdc or 12/ 24 Vdc can be
VAV used alternatively for the Z-phase input.

Output circuit

constant voltage circuit

—

B1:
A1:

B2:
A2:

B3:
A3:

B4:
A4:

B12: External power (12 / 24 Vdc)

RUN output (5 - 24 Vdc)
RUN output (0 V)

CW / Pulse output (5 - 24 Vdc)
CW / Pulse output (0 V)

CCW / Direction output (5 - 24 Vdc)
CCW / Direction output (0 V)

Error counter clear output (5 - 24 Vdc)

Error counter clear output (0 V)

A12:External power (0 V)
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4. Installation and Wiring

4.1
Operating
environment

4.2
Installing the unit

Do not install the EX100 in the following locations:

e & o o o

Where the ambient temperature drops below 0°C (32°F) or
exceeds 55°C (131°F)

Where the relative humidity drops below 20% or exceeds 90%
Where there is condensation due to sudden temperature
changes

In locations subject to vibrations that exceed tolerance

In locations subject to shocks that exceed tolerance

Where there are corrosive or inflammable gases

In locations subject to dust, machining debris or other particles
In locations exposed to direct sunlight

Observe the following precautions when installing enclosures in
which the EX100 will be mounted:

or more

Basic unit l
70 mm I J{ Q- Y

Provide the maximum possible distance between high-voltage
or high-power panels. This distance must be at least 200 mm (8
in).

If installing the enclosures in the vicinity of high-frequency
equipment, be sure to correctly ground the enclosures.

When sharing the channel base with other panels, check for
leakage current from the other panels or equipment.

200 mm Installation dimensions

or more .
R | -G

I
- M4 ] E‘
,Qt

215 mm (6 slot)
314 mm (9 slot)

Expansion unit !

Power cable
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4. Installation and Wiring

4.3
Mounting the modules

Installation precautions:

Because the EX100 is not dust-poof, install it in a dust-proof
enclosure.

Do not install the unit directly above equipment that generates a
large amount of heat, such as a heater, transformer, or large-
capacity resistor.

Do not install the unit within 200 mm (8 in) of a high-voltage or
power cable.

Allow at least 70 mm (2.8 in) on all sides of the unit for
ventilation.

For safety during maintenance and operation, install the unit as
far as is possible from high-voltage or power equipment.
Alternatively, keep the unit separate using a steel plate or
similar separator.

If installing the unit near high-voltage or power equipment, the
grounding requires special attention. See Section 4.5.

Be sure to install the unit vertically. Be sure to install the power
supply module in the left slot of the EX100.

The power supply module must be mounted in the slot at the
extreme left of the rack. Install the CPU module in the slot next to
the power supply module.

The modules are installed as follows:

1.

First, install the power _— //

supply module at the left ==
end. Then install other

modules from the left slot, ‘//\
taking care to securely insert =77
them into the slots of the rack. /

Insert the modules fully until
the front panels of the modules
are locked in the rack.

CAUTION ¢ For safety, be sure to turn off power to the EX100

VAV before installing or removing a module.
[ ]

After installing the modules, secure the unit to keep
the modules vertical. Also, be sure that the modules
remain vertical if transporting the unit.
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4. Installation and Wiring

4.4  One expansion unit, consisting of either six or nine slots, can be
Connecting the connected to the basic unit. To connect an expansion unit, it is
expansion unit necessary to use rack EX10*UBB1 or EX10*UBB2, equipped with
an expansion connector, for both the basic unit and the expansion

B NN\

Expansion E .
connector |E% o

51

Basic unit

1 0°

s R
Expansion |
cable

CPU module
Power supply module

', NN

]

J

Expansion unit

/ N

~Z- FG terminal L power supply modul
(Single-point grounding) supply mocuie

For details, see Section

4.5, Grounding

NOTE * Separate expansion cable from all other cables.

VAV * The expansion cable is available in three lengths,
depending on the configuration, 0.3 m, 0.5 m, 0.7 m.

4.5 The optimum method for grounding electronic equipment is to

Grounding ground it separately from other high-power systems, and to ground

more than two units of electronic equipment with a single-point

ground.

The EX100 has a noise-proof design, sufficient to withstand

industrial operating conditions. Although the EX100 itself can resist

noise (signal interference) without being grounded, for safety and

reliability, grounding is recommended.
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4. Installation and Wiring

4.5.1 Check the grounding against the following criteria:
Check points for 1. The case containing the electronic equipment must not become
grounding a path for a ground current. A high-frequency current is

particularly harmful.

2. Equalize the ground potentials when more than two units of
electronic equipment are to be connected. Ground them at a
single point.

3. Do not connect the ground of the EX100 to that of high-power
systems.

4. Do not use a ground that has an unstable impedance, such as
painted screws, or grounds subject to vibration.

45.2
Ground methods 1. Mounting on a highly conductive frame
according to the  Apply the following grounding if the frame on which the EX100 is
installation  mounted is itself highly conductive and does not share a ground
with other high-power systems.

Power supply module
*—— Conductive panel

{ (mounting frame)

— Screwed in four places,
Basic unit not painted. (M4 screw)

FG connection
(if not on same panel)

Nt eeeetetuetertasrerenntintnenracrasanteraracnannnsecrananns, . | lf nOt on the same
panel as the basic unit,
Pl isolate the mounted
Expansion unit section and connect
the FG terminals via
o the shortest distance.

I

Dedicated ground

NOTE
VAV If the frame is not highly conductive, if the ground for the
frame is shared with that for high power systems, or if
the ground for the frame is not stable, isolate the EX100
from the panel as described below.
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4. Installation and Wiring

2. lIsolated mounting

If the mounting frame is not highly conductive, isolate the EX100
from the mounting frame, and connect the grounding line as
follows.

Power supply module
]
[}

Basic unit

Isolate from the
Power supply module mounted surfaces

...........................................................................

Expansion unit

FG wiring (2 mm ?)
Shortest distance

= Dedicated single-point ground

3. Grounding without a ground point
If there is no suitable grounding or no dedicated ground available,
isolate the EX100 from the mounting frame in a similar way to that
described in 2. above. There will be no problem operating the
EX100 as long as the FG terminals of the basic and expansion
units are connected. However, for safety, provide single-point
grounding to a point, with impedance.*

* Resistance: Ground the frame through 1 W-1 KQ.

Inductance: Ground the frame through 2 A-100 pH
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4. Installation and Wiring

4.6 Wire the external power supply to the EX100 power supply module.
Wiring the power  When using the expansion unit, supply the power simultaneously to
supply the basic unit and expansion unit.

PS31 (24 Vdc input) PS51 (100 to 120 Vac)
PS61 (200 to 240 Vac)
/ /
24 Voutput ! o} 24 V output ! o
B N B —
A~ e i+
RUN O 5.3—8 RUN Ol i+
contact contact
2‘:::: - NC 8 output NClO
supply {:X >C8 Power NC 8
input 24[Vde ' o o) supply Q:‘X1 X S
input
ol £SO ol o
— {FG [;G

(Connected to
input power supply
via a capacitor)

(Connected to (Connected to (Connected to
unit case) input power supply unit case)

Line filter ground 2 ‘t
= via a capacitor)

i

Frame ground3 Line filter ground 2 I l Frame ground3

1 The total power of the internal 5 V and the 24 V output must be 15 W or less.
Connection to another power supply system is not possible.

2  Normally, the LG and FG terminals
are shorted. However, if the - Input power supply
leakage current through LG is a 5000 pF or less
problem, or if the ground for the —3:
power supply system is provided 5000 pF or less
separately, the LG terminal should be open.

— Input power suppl
3  For details, see Section 4.5, Grounding. putp PPy

le
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4. Installation and Wiring

4.7

Wiring the 1/ O
modules and
application
precautions

4.7.1
Module layout and
1/ O wiring

This section describes precautions for wiring the 1 / O modules.
Precautions for applications are given as a reference for wiring
field inputs and outputs.

Basic unit I/ O modules for

I I l I I low-voltage system

Low-voltage Power ¢ DC inpu.t
A system [ /O system!/0 * Analog input and
modules modules output

¢ Pulse input

L L]
J J J \\\ 170 modules for

power system

. . ¢ Relay output
Expansion unit y oulp

¢ DC output
I I ] l | I * AC input and
Low-voltage Power output
\ | system1/0O system [/ O
modules modules
LL L]

oy,

Low-voltage duct Power duct

. To improve the unit's resistance to signal interference, install

modules for low-voltage signals toward the left of the unit, and
modules for power signals toward the right. Also, separate the
wires of each.

. Allow at least 70 mm (2.8 in) clearance between the units and

between other control equipment to allow access for
maintenance and ventilation.

. When installing the unit near high-voltage or high-power

equipment, leave at least 200 mm (8 in) clearance, or shield the
unit with a steel plate.

18 AWG (0.75 mm2) to 22 AWG (0.3 mm?2) wires are
recommended for | / O signals.
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4. Installation and Wiring

4.7.2
Dimensions of the
terminal block

4.7.3

Application
precautions for input
modules

The dimensions of the terminal blocks for the | / O modules (2
levels, 18 pins) are shown below. The sizes of the screws and
distance between terminals of both the 18-pin and 10-pin terminal
blocks are the same.

7.3 1.3
I
Eject lever 8.6 8 |6 ( o
- - } Screw
o size: M3.5
N = — A
)\ o
w
allaglalle S E
© [mm]
/)

Applicable wire: 14 AWG (2mm2) to 22 AWG (0.3mm2)

1. Minimum ON / OFF time of the input signal
The following conditions guarantee correct reading of the ON /
OFF state of the input signal:
Input ON time: ON delay time + the time for one scan
Input OFF time: OFF delay time + the time for one scan
The ON and OFF times of the input signals must be longer than
these intervals.

2. The reliability of some contacts cannot be guaranteed by the
specified input current. In this case, install an external bleeder

resistor. Bleeder resistor

Input R= ——
=V R module

2
Y l2 Wattage P >—\;— X3

3. An example of connecting transistor output equipment to an
input module is shown below:

* For NPN open collector (+ve common)

« |

I — I Input

Sensor A i’ module
| l ,
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4. Installation and Wiring

* For PNP open collector (- ve common)

¢ ?

Sensor

~€ Input

X module

4. When a switch with an LED is used, the input module
sometimes cannot recognize that the switch is off due to the
current leakage through the LED. In this case, install a bleeder
resistor, R, to reduce input impedance.

r LED
‘ S O——@
Input

\ R module

5. With ac input signals, if the external cable is long or if a multi-
core cable is used, an induced current flows from the charged
wire to the open wire, in proportion to the capacities of the
cables. In this case, sometimes the voltage reaches the level of
the ON input even though the contact is open, causing the
module to malfunction for no apparent reason.

The usual practice when this happens is to reduce input
impedance.

Install a resistor or a resistor and capacitor between the input
and common terminals, or use shielded cables.

) - > Input
L = =
-l)T L K’T ~. —>| Mmodule
Open contact \L Induced current flows from the

charged wire in proportion to
the cable capacity.

Such precautions are necessary when dealing with a large
number of ac input signals.
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4. Installation and Wiring

6.

If an ac output sensor is connected, it is sometimes not
possible to detect the OFF state due to a leakage current. This
problem can be rectified by installing an external bleeder
resistor.

&
AC output sensor Bleeder[}]

resistor
()——-{ - }

Input
module

Select a bleeder resistor according to the following criteria:

a) The voltage between the input terminals must be lower than
the OFF voltage when the sensor is switched off.

b) The current must be within the allowable values when the
sensor is switched on.

c) Calculate the wattage of the bleeder resistor by multiplying
the current when the sensor is switched on times three.
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4. Installation and Wiring

4.7.4

Application
precautions for
transistor output
modules

1.

Power must be supplied to the internal control circuit of the
transistor output module. If power is connected with the
polarities reversed, the internal fuse will blow. Be sure polarity
is correct.

Over current protection

The transistor output module contains the fuse(s). The transistor
cannot always be protected against a shorted load. The fuse
can, however, protect the transistor module if the pattern inside
the module burns, or if the external cable burns.

Output surge protection

A relatively large surge occurs if an inductive load is connected
to the output. This surge passes through the external wiring and
sometimes adversely affects other systems. To eliminate this
surge, install a surge-absorbing device in parallel to the
inductive load, as shown below.

[¢

Transistor 4
output
module

Select a surge absorber that precisely meets the requirements.

® Flywheel diode Inverse withstand voltage: At
(for clampingo——Jpp}———o least three times that of the
voltage) power supply Forward current:

Larger than the load current

@ Varistor N The voltage rating is roughly
(for clamping twice the maximum (peak)
voltage) voltage of the power supply.

@ Snubber (CR) R: 0.5 to 1 Q per volt coil voltage
circuit (for  °— l"\N\/_O C: 0.5 to 1 pF per ampere of coil
attenuating current (non-polarity
high frequencies) capacitor)
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4. Installation and Wiring

4.7.5

Application
precautions for triac
output modules

4.7.6
Application
precautions for relay

output modules

1.

Overcurrent protection

The triac module contains one 2 A fuse for every four output
points. When the load short circuits, the fuses are designed to
blow to protect the triacs. However, if a fuse blows,
semiconductor devices may be damaged to some extent.
Therefore, when installing this module, short circuits must be
avoided. Pay particular attention to the wiring.

Output surge protection

\ o
4 L)

Triac
output

module Surge absorber

Select a surge absorber that precisely meets the requirements.

® Varistor N The voltage rating is roughly 1.2
(for clamping times the maximum (peak)

voltage) voltage of the power supply

@ Snubber (CR) R: 0.5 to 1 Q per volt coil voltage
circuit (for  °— C: 0.5 to 1 uF per ampere of
attenuating coil current (non-polarity
high frequencies) capacitor)

A power supply of 24 Vdc must be supplied to the relay drive
circuit of the relay output module. Connect a power supply of
24 Vdc £ 10% between the positive and negative terminals.

The relay output module does not contain a fuse for protection
against overload. Be sure to install the appropriate fuses.

12-point relay output module

If there is no fuse protecting the module,
i} the patterns inside the module will be
— & —_— burned in the event of a short circuit,
overload, etc.

5 A fuse

Output surge protection

As mentioned in the sections concerning the triac and transistor
output modules, it is necessary to install a surge absorbing
device for protection where an inductive load is used.
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4. Installation and Wiring

4.7.7 1. An external power supply of 24 Vdc + 10% must be supplied to

Application the analog input module. The wires carrying the power supply
precautions for should be separated from other wires to prevent signal
analog input modules interference.

2. The shield of the input cable should be grounded as @ below.
However, in some cases, @ or @ will be more effective.

0}

/N 7\ P Apalog
2 — o

I N F.G
@ /N \ P Apalog
A ——

N FG

L
® /N \ P Analog
2 W — -

N FG

4.7.8 1. An external power supply of 24 Vdc +10% must be supplied to

Application the analog output module. The wires carrying the power supply
precautions for should be separated from other wires to prevent signal
analog output interference.

modules 2. The shield of the output cable should be grounded as @ below..
However, in some cases, @ or @ will be more effective.

® P ~ .
mosule L) XX ) ﬂ]
v T

® Py < .
output : H :
module \ (\/) ><>< ><>< (\/)j

5 PR ~ .
output : :
module . (\/) )<>< XX (\/)j : ﬁl
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5. Operating the EX100

5.1  The EX100 is equipped with an EEPROM and a RAM as standard
EEPROM operation features. The user program is stored in the EEPROM so that the
user program can be maintained without need of a battery.

The user program stored in the EEPROM is transferred to the RAM
when power is turned on. Subsequent program execution is done
based on the RAM contents. Program editing is also done based
on the RAM contents.

Therefore, if the program is modified, it is necessary to excute the
EEPROM write operation by using the programmer.

Program execution

EEPROM RAM

|
J\

[ Program editing

When power is turned on
When EEPROM write operation is executed
(available when the EX100 is in HALT mode)

®e

There are two methods for doing the EEPROM write operation:

(1) Enter the EEPROM write command (control 94) from the
programmer.
(Key operation using the GP100)
[CNTL] [9] [4] [EXE] [EXE]

(2) Set special relay R62E to ON by using the programmer.
(Key operation example using GP100)

[MON] [EXE] ............. Set the monitor mode.

[HOME] [«] [1] - v n ... Move the cursor to the
auxiliary data monitor area.

[STS] [R] [6] [2] [E] [EXE] ... Register R62E.

[DSET] [1] [EXE] .......... Set R62E to ON.

NOTE (1) If a programmer that does not support the EEPROM
VAV write command is used, method (2) should be used.

(2) The RB2E is reset to OFF automa’uoally after
EEPROM write is completed.
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5.2
Memory settings

The internal memory of the EX100 consists of program memory
and data memory. Program memory is used to store the user
program. Data memory is used to store the ON / OFF status of
external | / O and various control data. (see figure below)

As explained previously, the EX100 has an EEPROM for memory
back-up. The user can select the EEPROM uitilization in either 4K-
step mode or the 3K-step mode by using the DIP switch on the

CPU module.
4K-step mode:

3K-step mode:

Program memory (4K steps max.) is stored in the
EEPROM.

Program memory (3K steps max.) and the
contents of 1024 data registers (D0512 to D1535)
are stored in the EEPROM.

Internal memory configurations for each mode are shown in the
following illustration.

* 4k-step mode

Data memory

1 Program memory

7777777777

External input / output (512 pts / 64 words)
Aucxiliary relay (1024 pts / 64 words)

Link relay (512 pts / 32 words)

Timer register (128 words)

Counter register (96 words)

Data register (1536 words)

User program
3968 steps

NN

* 3k-step mode

Data memory

NN

System information
128 steps

Program memory

777

External input / output (512 pts / 64 words)
Auxiliary relay (1024 pts / 64 words)

Link relay (512 kpts / 32 words)

Timer register (128 words)

Counter register (96 words)

Data register (512 words)

User program
2944 steps

AR

System information
128 steps

iz

Data register (1024 words)

///////4

D RAM

EEPROM
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5. Operating the EX100

Select the memory setting by using the DIP switch on the CPU
module as follows.

CPU module

ON: 4K
OFF: 3K

T~

‘_ Not used
1 2

ooo0o

t
z
S

v Memory | Operation during EEPROM write
setting
4K All information about the user pro%ram
t\\\/ (4K max) is written into the EEPROM.
User program (3K max) and the
3K contents of data registers D0512 to
D1535 (total 1024 words) are written
into the EEPROM.

(This DIP switch is set to 4K before shipment.)

The following table shows the conditions for transferring program
(and data) from the EEPROM to the RAM when power is turned on.

EEPROM Memory setting during previous EEPROM writing
data
4K-step mode 3K-step mode
Memory
setting at 3K or less of 3K or more
power on program program —

4K-step mode

Transfers program .
normally.

Transfers program
normally.

Transfers only
program.

3K-step mode

Transfers program
and data.1

Does not transfer.2

Transfers program
and data normally.

NOTE

VAV

1. The program is properly transferred, but the data
in registers D0512 to D1535 is undefined.

2. The operation is inhibited because of a memory
setting mismatch. It is necessary to clear the

memory.

(1) When the 3K-step mode is selected, data registers

D0512 to D1536 should be specified as retentive
memory. Otherwise, these data are transferred but
then cleared at register initialization. (see 5.4)

(2) When the 3K-step mode is selected, data stored in
the EEPROM can be accessed by the user program.

(see 9.5)
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5. Operating the EX100

5.3 The EX100 has two basic operation modes, the RUN mode and the
Operation modes HALT mode. The EX100 also has the ERROR mode, for use as an
abnormal state.

RUN: In the RUN mode, the EX100 reads external signals,
executes the user program stored in the RAM, and
outputs signals to the external devices according to the
user program. It is in the RUN mode that the EX100
performs scans, which is the basic operation of PCs.
A program is not normally modified in the RUN mode.
However, the EX100 has an online program changing
function, which enables program changes when the
system is in operation. This enables the program to be
modified without turning off external outputs in the RUN
mode.

HALT: In this mode, execution of a user program is stopped,
and all outputs are switched off. This is the mode in
which programming is normally performed. Writing the
program into the EEPROM can only be performed when
the EX100 is in the HALT mode.

ERROR: The EX100 enters the error mode if internal trouble is
detected during self-diagnosis, and normal functioning
cannot continue. Program execution stops and all
outputs are switched off. To exit from the error mode,
enter an Error Reset command from the programmer,
or cycle power off and then on again.

The transitional conditions of each mode are shown below.

RUN ®

VY@ @‘\
o
HALT

When the operation control switch is in RUN or RUN-P.

When the operation control switch is in HALT.

When the operation control switch is moved from RUN or RUN-P to HALT, or when
the HALT command is executed from the programmer.

When the operation control switch is moved from HALT to RUN or RUN-P, or when
the RUN or RUN-F commands are executed from the programmer. (enabled when the
switch is in RUN or RUN-P)

When an error is detected during self diagnosis.

When the error reset command is executed from the programmer.

A

® OO

(X3
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When the operation control switch is in the RUN-P position,
program modifications and EEPROM write operation cannot be
performed. (An error message will be displayed on the
programmer if an attempt is made)

Therefore the user program can be protected from unauthorized
operations by setting the switch in the RUN-P position.

The following table lists the available functions relevant to the
program modifications in each key position.

Key position | Programmer’s Operation Available function
command mode
HALT RUN / RUN-F /HALT HALT Programming and EEPROM

commands are write are available.

disabled.
RUN RUN / RUN-F / HALT RUN On-line program changes are
commands are available.
enabled. EEPROM write is not
available.
HALT Programming and EEPROM
write are available.
RUN-P RUN / RUN-F / HALT RUN On-line program changes
commands are and EEPROM write are not
enabled. available.

HALT Programming and EEPROM
write are not available.

NOTE (1) Even when the key position is RUN-P, the contents of
VAV data memory in RAM can be changed.

(2) On-line program changes are disabled when:
@® The total number of program control instructions,
i.e.,, END, MCS, MCR, JCS, JCR, are changed.
@ Execution order of program control instructions
are changed.

(3) If the operation mode has entered ERROR, writing
operations are disabled. Execute the error reset
command to return to HALT mode.
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5.4
Scanning

The flowchart below shows the internal operations performed by
the EX100 from the time power is turned on to the processing for
program execution. As the diagram shows, executing a program
consists of continuous scanning operations. One scan is a cycle
starting with self diagnosis and finishing with the completion of
program execution.

A

Hardware check

Y

Power-up sequence Memory setting
(1 second) +

Program transferred
from
EEPROM to RAM

Y

Register / device
initialization

-—[— Self diagnosis
Y
Timer updating Error processing
Scan cycle
I/ O updating
Execution of
user program
/ |
Hardware check: Checks and initializes the memory, ICs and | / O buses.
Memory setting: Sets a 3K or 4K system according to the DIP switch setting.
Program transfer: ~ Transfers data from the EEPROM to the RAM.
Register/device initialization: Initializes registers and devices. (See next page.)
Self diagnosis: Checks for the existence of errors. (See next page.)
Timer updating: Updates timing relays and timer registers.
1/ O updating: Updates external 1 / O registers and link registers.
User program execution: Executes the user program.
Error processing: Processes errors detected in the EX.
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Initializing registers and devices when power is turned on

Register / device

Retentive data

Retentive memory
(KEEP AREA TOP)

Forced devices

Forced coils

External input

Cannot be set.

Holds only devices

Holds only devices

specified for retentive
memory.

and output specified as specified as
(X7Y) forced. forced coils.
Auxiliary relay Holds registers Cannot be set. Holds only devices
(R) specified for retentive specified

memory. as forced coils.
Timer (T) Holds registers Cannot be set. Cannot be set.

specified for retentive

memory.
Counter (C) Holds registers Cannot be set. Cannot be set.

Data register
(D)

Holds registers
specified for retentive
memory.

Cannot be set.

Cannot be set.

Link register
4]

Cannot be set.

Holds only devices
specified as
forced.

Holds only devices
specified
as forced coils.

NOTE

VAV

When power is turned on, all registers and devices that
are not designated for retention are cleared to 0.

Retentive devices and registers consist of devices that
are forced, and devices and registers specified in the
retentive memory.

Self diagnosis

Item

Check method

Program memory Checks the program using checksum.

Program syntax Checks for the existence of the END instruction, checks the syntax

of JCS / JCR, MCS / MCR, and output operands.

Scan time Checks program scan time.

170 Checks the response from | / O modules.

lllegal instructions Checks for the existence of illegal instructions.

TOSLINE Checks the data link modules.

Computer link Checks the computer link interfaces.

Watchdog timer Checks the processor operation.

User’s manual 67



68 Ex100



6. Programming

6.1
Devices and registers

Device and register
numbers

The EX100 program consists of bit-based instructions that handle
on / off information, such as contact and coil instructions, and
register-based (16-bit) instructions, such as those for data transfer,
and arithmetic operations. Devices are used to store the on / off
information of contacts and coils, and registers are used to store
16-bit data.

Devices are divided into four types:

X External input devices

Y: External output devices
R: Auxiliary relay devices
Z: Link devices

Registers are divided into seven types:
XW:  External input registers
YW: External output registers
RW:  Auxiliary relay registers
ZW: Link registers

D: Data registers
T: Timer registers
C: Counter registers

X devices share the same memory area as XW registers. Device
X123, for example, represents the bit in position 3 of register
XW12, as follows.

Bit position

FEDCBA9876543210
XW2L T T T TTTTTTTTEITT]
X123

Thus, “X123 is ON” means that bit 3 of XW12 is 1. This also
applies to the Y, R, and Z devices.
A device number consists of a register number and bit position.

X 12 3

T T— Represents bit position 0 to F in the register.

Decimal number representing the register
containing the corresponding device.
Represents the type of device. (X, Y, Z, or R).
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6. Programming

Addressing devices ® External input, external output, auxiliary relay and link devices.

RN
A /A
T —— Bit position (0 to F) in the register
Register number (decimal)

Function type (X, Y, R or 2Z)

(e.g., X000, Y027, R10A, Z31F, etc.)

Addressing registers ® External input, external output, auxiliary relay and link registers.
CIwlOd
A

Register number (decimal)
Function type (X, Y, R or Z)

(e.g., XW00, YW02, RW10, ZW31, etc.)

* Timer register

T
b Register number (decimal)
* Counter register
¢ L]
\N——
A Register number (decimal)

¢ Data register

DO
A

Register number (decimal)

NOTE (1) The available data range in each register is 0 to
VAV 65535 (HO000 to HFFFF) except for the timer
register. The timer register range is 0 to 32767
(HO000 to H7FFF), because the timer instructions
work for double precision internally.
(2) Dougle-lehgth (32 bits) data is available in two
consecutive registers. (e.g., D0100 and D0101)

(MSB)F - OF 0 (LSB)
| ootwo || potot |
A A
Upper Lower
16 bits 16 bits

In this manual, a double-length register is expressed
by D0100 - D0O101.
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Device / register Symbol No. of points Address
External input device X . X000~ X31F
512 points total
External output device Y Y000~ Y31F
External input register XW XW00~XW63
64 words total
External output register YW YWO00~YW63
Auxiliary relay device R 1024 points R0O00~ R63F
Auxiliary relay register RW | 64 words RWO00~RW63
Data register D 1536 words D0000~D1535
Link device Z 512 points Z000~Z31F
Link register ZW | 32 words ZW00~2ZW31
Timer register T 128 words TO00~T127
Counter register C 96 words C00~C95

NOTE Registers can be regarded as a group of 16 continuous
VAV devices, except for data registers (D), timer registers (T),
and counter registers (C). External input registers XW00
to XW31 and external output registers YW00 to YW31
can also be used as devices. However, registers XW32
to XW63 and YW32 to YW63 can only be used as
registers.

External input devices (X)

These devices indicate the on / off states of inputs through the input
modules. External input devices can be used many times in a
program. The function type X is assigned to various input modules.

External output devices (Y)

External output devices store the on / off signals that drive the
external devices via the output modules. They can be used for
coils in a program. The function type Y is assigned to various
output modules.

External input registers (XW)

These are 16-bit registers for storing numerals, such as analog
input, pulse input, and values received from the input modules. This
function type, XW, is assigned to various input modules. The
number of registers is determined by the module.

External output registers (YW)

These 16-bit registers are used for storing numerals, such as
analog output and numerical indicators for output via the output
modules. This function type, YW, is assigned to various output
modules. The number of registers is determined by the module.
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Auxiliary relay devices and registers (R / RW)

The auxiliary relay devices, R, are used to store intermediate
results of sequences. The auxiliary relay registers, RW, are used to
store temporary results of functional instructions. The data in R/
RW cannot be output directly to the output modules. It is necessary
to move the datato Y / YW.

It is possible to specify these registers in retentive memory to
retain their data in the event of a power failure.

The topmost area of the devices, R600 to R63F, is assigned to the
special relays, as explained below.

Data registers (D)

Data registers are the same as auxiliary relay registers, RW,
except that data registers cannot be used as devices. If the
memory setting is the 3K mode, 1K of the register (D0512 to
D1535) can be saved in the EEPROM as fixed data. It is possible
to specify these registers in retentive memory to retain their data in
the event of a power failure.

Link devices and registers (Z / ZW)

Link devices and registers are used for the TOSLINE-30 data link
system. Each register is specified either as a TALKER or
LISTENER. The data in the TALKER register is sent to other
stations in the TOSLINE-30 network, and the LISTENER register
receives data from the other stations in the network.

If the TOSLINE-30 is not used, these registers can be used for the
same purpose as RW registers.

Timer registers (T)
Timer registers are used for storing the remaining time of timer
instructions, such as the on and off delay timers and single-shot
timers. These registers cannot be used for storing the results of
functional instructions. It is possible to specify these registers in
retentive memory to retain their data in the event of a power failure.
TO00 to T119: 100 ms timer
T120to T127: 10 ms timer

Counter registers (C)

Counter registers are used to store the current count of counter
instructions. These registers cannot be used for storing the results
of functional instructions. It is possible to specify these registers in
retentive memory to retain their data in the event of a power failure.
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Special relays
Devices R600 to R63F are assigned to the special relays as listed
below. These relays can be used for interlocking in a program.

Device Name Comments

R600 Data link normal ZWQ0 * ON if transmission to the

R601 Data link normal ZW01 corresponding register is normal.

R603 Data link normal ZWQ03 ON if transmission becomes

R604 | Data link normal ZW04 normal.

R606 Data link normal ZWQ6 is not used.

R607 Data link normal ZW07 (It is recommended that this area
not be used to allow for future

R608 | Data link normal ZW08 system expansion.)

R609 Data link normal ZWQ9

R60A Data link normal ZW10

R60B Data link normal ZW11

R60C Data link normal ZW12

R60D Data link normal ZW13

R60E Data link normal ZW14

R60F Data link normal ZW15

R610 Data link normal ZW16

R611 Data link normal ZW17

R612 Data link normal ZW18

R613 Data link normal ZW19

R614 Data link normal ZW20

R615 Data link normal ZW21

R616 Data link normal ZW22

R617 Data link normal Zw23

R618 Data link normal ZW24

R619 Data link normal ZW25

R61A Data link normal ZW26

R61B Data link normal ZW27

R61C Data link normal ZW28

R61D Data link normal ZwW29

R61E Data link normal ZW30

R61F Data link normal ZW31
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Device

Name

Comments

R620

Timing relay 0.1 s

R621

Timing relay 0.2 s

R622

Timing relay 0.4 s

R623

Timing relay 0.8 s

R624

Timing relay 1's

R625

Timing relay 2 s

R626

Timing relay 4 s

R627

Timing relay 8 s

R620—l 1— [_—l I— Constitutel
- bi
et ] | L ounter

] [

'0.050.05
0. 15>

Note that 0.1 s and 0.2 s timing relays
sometimes cannot be read if the scan
time is long.

R628

Calendar function flag

Used for the calendar function.

R629

HOLD device

Enters the HOLD state when ON.

R62A

EEPROM write flag

Used for EEPROM write instructions.

R62B

Communication priority mode
flag

Used for the communication priority mode

R62C

Reserved by system (cannot be used)

R62D

Auto RUN-F enable flag

Used for the auto RUN-F function.

R62E

Always OFF (EEPROM write
device)

Writes to the EEPROM when ON.

R62F | Always ON Always ON relay.
R630 | self CPU error Watchdog timer error.
R631 Z'r?g:os's Reserved by the system.

) Cannot be used
R632 | . ON if an ( )
R633 | error occurs |EEPROM error |EEPROM data is abnormal.
R634 Cleargd oy 1/ 0 error I/ O bus is abnormal.

resetting the
R635 | error I/ O reference Mounted 1/ O and assigned |/ O
error mismatch.

R636 Program error Program data abnormal
R637 Scan time over | Scan time exceeded 200 ms.
R638 Reserved by the system
R639 (Cannot be used)
R63A | Communication port flag ON=LINK / OFF = PROGMR

(OFF if standard CPU)

R63B

Programmer transmission error

ON if communication with programmer is
abnormal.

R63C | Automatically |TOSLINE error | Abnormality found in TOSLINE-30
reset to OFF - -

R63D | when Computer link | Computer link abnormal
restored. error

RB3E | Execution of diagnosis instruction| ON when user-specified diagnosis

instruction is executed.

R63F

Reserved by system
(Cannot be used)
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6.2
I / O allocation

I / O allocation
methods

I / O aliocation is performed to assign the EX100’s registers /
devices to the individual | / O modules and TOSLINE-30 modules.

The external input registers / devices (XW / X) are assigned to the
input modules.

The external output registers / devices (YW / Y) are assigned to the
output modules.The register numbers of the external input and
output registers are consecutive. Thus one register number can be
assigned for either input or output.

The link registers / devices (ZW / Z) are assigned to the TOSLINE-
30 modules independent of the external input and output registers.

The external input and output registers can be regarded as a group
of 16 continuous devices. Hence, if a register is assigned to a
discrete | / O module, each device in the register is assigned to an
external signal.

NOTE See 6.1 for details of registers / devices.

VAV

There are two methods used for | / O allocation:

(1) Automatic | / O allocation:
When the automatic | / O allocation command (control 5) is
entered from the programmer, the EX100 CPU reads the types
of modules mounted, then assigns the registers to the modules
according to rules that will be explained later.

(2) Manual 1/ O allocation
Manual I / O allocation is done by setting the types of modules
into the slots one by one by the programmer (system 2 screen).
Then register assignment is determined according to rules that
will be explained later.
This method is used when it is necessary to program without
modules, or when it is necessary to set functions that cannot be
performed by automatic | / O allocation.
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The module types that are read to the EX100’s CPU by automatic
I / O allocation are listed in the following table.

Part No. Description Module Type
EX10-MDI31 16-point dc / ac input (12-24 Vdc / ac) X 1w
EX10-MDI32 32-point dc input (24 Vdc) X 2w
EX10-MIN51 16-point ac input (100-120 Vac) X 1W
EX10-MING1 16-point ac input (200-240 Vac) X 1w
EX10-MRO61 12-point relay output (240 Vac / 24 Vdc) Y 1W
EX10-MRO62 | 8-point relay output (isolated) (240 Vac / 24 Vdc) Y 1W
EX10-MDQO31 16-point transistor output (5-24 Vdc) Y 1w
EX10-MDO32 | 32-point transistor output (5-24 Vdc) Y 2W
EX10-MAC61 12-point triac output (100 - 240 Vac) Y 1w
EX10-MAL1 4 ch analog input (4-20 mA / 1-5 V) X 4w
EX10-MAI22 X 4w
EX10-MAI31 4 ch analog input (0-10 V) X 4W
EX10-MAI32 4 ch analog input (£ 10 V) X 4W
EX10-MAQO31 2 ch analog output (0-10V / 1-5 V / 4-20 mA) Y 2W
EX10-MAQO22 |2 ch analog output (1-5 V / 4-20 mA) Y 2W
EX10-MAQO32 | 2 ch analog output (+10 V) Y 2W
EX10-MPI21 1 ch pulse input X 2W
EX10-MMC11 | 1 axis motion control X+Y 4W

8-word setting Z 8W
EX10-MLK11 TOSLINE-30 (wire) 16-word setting Z 16W
32-word setting Z 32w
8-word setting Z 8W
EX10-MLK12 | TOSLINE-30 (optical) | 16-word setting Z 16W
32-word setting Z 32W

NOTE (1) The module type is expressed by a combination of
the function type (X, Y or Z) and the number of

VAV

registers assigned.

(2) For the TOSLINE-30, the link registers (ZW) are
assigned independent of the external input and output
registers. The number of registers assigned is

determined by the setting status of the DIP switches

on the module. (Transmission capacity)

76

EX 100




- 6. Programming

The following table lists the module types and functions available
when using manual | / O allocation.

Function type | No. of assigned registers Remarks

X 01, 02, 04, 08 Input
Y 01, 02, 04, 08 Output

X+Y 02, 04, 08 Input / output
z 08, 16, 32 TOSLINE-30

Blank (ot1) Vacant slot
iX 01, 02, 04, 08 Input Batch I/ O
iy 01, 02, 04, 08 Output update is

iX+Y 02, 04, 08 Input / output not executed
SP 01, 02, 04, 08, 16, 32 Space (Vacant slot)

OPT — Option

(1) Module type is expressed by a combination of the function tybe
and the number of registers assigned.

(2) A slot containing no module is allocated as blank, and one
external output register (YW) is assigned internally.

(3) iX, 1Y, iX+Y, SP and OPT are available only when manual 1/ O
allocation is used.

(4) Batch | / O update is not executed for modules allocated as iX,
iY or iX+Y.
I / O update for such modules is executed only when the
immediate input or output instructions are executed.

(5) SP is used for assigning the optional number of registers to a
vacant slot. External output registers (YW) are assigned
internally.

(6) OPT does not occupy any registers. OPT can be used for a
vacant slot to which no register assigned.
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Rules for1/ 0O
allocation

(1) Registers are assigned to modules installed in the EX100
sequentially from left to right.

(2) If an expansion unit is connected, registers are assigned to it in
the same way sequentially after the basic unit's assignments.

(3) With regard to 1/ O allocation, a 6-slot unit and a 9-slot unit are
allocated in the same manner. This means that three vacant
slots are provided internally after the 6-slot unit.

(4) Vacant slots are allocated as blanks during automatic 1/ O

allocation. One external output register (YW) is assigned
internally to the blank setting slot.

(5) Consecutive register numbers are assigned to input and output
modules.

(6) Link registers (ZW) are assigned to the TOSLINE-30 module.
(7) The minimum allocation unit is one register, that is 16 bits.
Therefore, for example, when one register is assigned to a 12-

point module, bits C to F are invalidated.

NOTE Operation (RUN) with vacant slots between allocated

mv modules is possible if the vacant slots have been

designated as blank, SP or OPT. However, if the slot
settings are other than these three, operation (RUN) is
not possible owing to the module-response check. In
such a case, the forced operation (RUN-F) can be used
to override the module-response check. (See 9.2)
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Example 1 (1) When an EX100’s modules have been mounted as follows:

01 2 34 5 6 7 01 2 3 4 5 6 7
PIClIT I |1|lI]V]O|O PI1]1O]1]Of{V|V]|O|O
S{P|IN|[N|IN|NJA|U|U SINJUIN[UJA|JA|U|U

ulpiP|P|P|C|T|T PIT|P|T|C|C|T]|T

UJUIUJUJA|P]|P UIPIUIPJA|IA|P]|P
TIT|IT|TINJU]|U TIU|JT|U|IN|N|U]JU
TIT|T T TITY|T|T|T
16 {1632 |32 32132 16116116 |16 12112
PIP|P|P P|P PlP|P|P PP
Basic unit (#0) Expansion unit (#1)

(2) Registers are assigned as follows by automatic | / O allocation.

Unit Slot Module type Register assignment
0 CPU —
X 1w XW00
2 X 1W XwWot - N
0 3 X 2w XW02, XW03
4 X 2w XW04, XW05
5 Blank (YWO06)
6 Y 2W YWO07, YW08
7 Y 2w YWO09, YW10
0 X 1w XW11
1 Y 1w YW12
2 X 1W XW13
1 3 Y 1W YW14
4 Blank (YW15)
5 Blank (YW16)
6 Y 1W YW17
7 Y 1W YW18

NOTE Once a register has been assigned to a module, the
VAV devices inside the register are assigned to the module’s
external signals. Device assignment is determined by a
combination of the register number and signal number,
which is indicated on the module.

(Example: 16-point input module allocated to XW01)

; 0
X011 1 5 X010
X018 —— 31— X012
X015 5 X014

c
X01D ——2 £ §°1C
X01F — | Com 01E

COM common

common 1
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Example 2 (1) When an EX100’s modules have been mounted in the following
configuration:

01 2 3 4 012 3 4
slelsslalal  Tefelufale
N A
ul'']9]° PlP|T|C
UJU|P]A
T|T|UIN

T|T Al: Analog input

414122 AO: Analog output

16132132 (32

chjchjchch wlP|P|P TL: TOSLINE-30

Basic unit (#0) Expansion unit (#1)

(2) Registers are assigned as follows by automatic | / O allocation.

Unit Slot Module type Register assignment
0 CPU —
1 X 4w XWO00, XW01, XW02, XW03
2 X 4W XW04, XW05, XW06, XW07
0 3 Y 2W YW08, YW09
4 Y 2w YW10, YW11
(5) Blank (YW12)
(6) Blank (YW13)
(7) Blank (YW14)
0 Z 16W ZWQ0 to ZW15
s v 1 X 2w XW15, XW16
2 X 2w XW17, XW18
1 3 Y 2W YW19, YW20
4 Blank (YW21)’
(5) Blank (Yw22)
(6) Blank (Ywa3g)
7) Blank (Ywa4)

NOTE (1) There will be three vacant slots registered internally
VAV after a 6-slot unit.

(2) For analog input and output modules, lower registers
are assigned to the lower channels indicated on the
module.

(3) Up to four TOSLINE-30 modules can be mounted
within the capacity of the link registers. (32 registers)
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Example 3

(1) When an EX100’s modules have been designed to mount as
follows:

01 2 3 4 01 2 3 4 5 6 7
PIC|V] V]I |O PIPIPI{M|{M]|]I]|]O|V|O
S|P|A|A|N|U S|I{l|clc|N|U|A|U
UjC|C|P|T PITIC|T
AlAJU|P UIPIA]|P
N|IN|T|U TIUIN|U .
Tt T T|T| 71| Pl Pulseinput
MC: Motion
16|16 32|32 12 control
PP PP P
Basic unit (#0) Expansion unit (#1)

(2) If following setting has been done by manual | / O allocation,
registers are assigned as follows.

Unit Slot Module type Register assignment

0 CPU —
1 SP 4w (YWO00 to YWO03)
2 SP 1w (YWO04)
3 iX 1w XW05

0 4 iy 1w | ywoe
(5) OPT —
6) OPT —
@) OPT —
0 X 2w XWQ07, XW08

—_

iX 2w XW09, XW10
X+Y 4W XW11, XW12, YW13, YW14
X+Y 4w XW15, XW16, YW17, YW18
X 2W XW19, XW20
Y 2W Ywa1, YW22
SP 2w (Ywag, YW24)
Y 1W YW25

Njoja|l sl wWIN

NOTE (1) Vacant slots that have been designated as OPT do

VAV not occupy any registers.

(2) 1/ O update for modules that have been allocated as
iX, iY or iX+Y is executed only when the immediate
input or output instructions are executed.
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6.3 Retentive memory area can be specified for the following registers.

Setting the retentive
memory area * Auxiliary relay devices / registers (R / RW)

¢ Data registers (D)
* Counter registers (C)
* Timer registers (T)
The contents of registers designated for retention retain the
previous data at initialization in the power up sequence. (See 5.4)

To specify registers for the retentive memory area, select the first
registers by using the programmer’s system information editing
function. By this operation, the first specified register to the highest
number register is specified as retentive memory area.

For example, if following settings have been entered:

RW - 16
C 50
T - Does not set

The EX100’s retentive memory areas will be designated as follows.

RW16 to RW63
D0000 to D1535
C50 to C95

NOTE (1) Data in the retentive memory are backed up by a

VAV built -in capacitor. (Back-up period: 7 days at 25°C)
An optional battery is required for longer back up.

(2) If the memory setting has been set to the 3K mode,
the contents of D0512 to D1535 are stored in the
EEPROM. In this case, this area should be specified
as retentive memory. Otherwise these data will be
transferred from EEPROM to RAM, but then cleared
at initialization. (See 5.2)
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6.4
Program configuration
and execution

The user program comes from the system information and the
execution program. (Normally the execution program is simply
called “the user program”)

The system information contains program-related data such as
program ID, retentive memory areas, | / O allocation, etc. System
information has a 128-step capacity.

The execution program stores the user application program, which
was written in ladder diagram language. It has a 3968-step
capacity when the memory setting is 4K mode. The execution
program has a 2944-step capacity when the memory setting is 3K
mode.

The execution program is stored in memory in units of one page
each.

Each page has the following capacity.
®* 14 columns by 11 lines
* 154 steps max. / page
* 32 steps max. /rung

Line number

Rung number
lﬁ Column number

1 2 3 4 5 6 7 8 9 A B

11— i
X000 X001| X002| YO41| Y042 Y043 R003 RO1A RO1E ROTF R0
2 —
X02A R000 RO1D ROTC RoQ1
L B Frouv ] yoge gy v ‘
002
4 onlg Eloolg—(omsz TON T001 )—{ D0020W — WYW06 )——;? 3;
R
5 3+ 00005 SS T002 ) J
X030 YD4E
6 01731 TOF T003 }— F— {
X031 X032 YO4F
! 4_xé)so vV 01Dl
R
8 1+ H{xwo5 < 00350 )—(xwosw—wooow)——()}—
X050 R001 |R003 RO{E
9 \
01F
‘ O
. D o0
RO1D Y048
c
Yo4s . N ,
0 e E—lt—c onT @ {
X052 X15D Yo47
E E00999C10
R005 N
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Program execution order:

¢ Executes sequentially from page 1 to the page having an

END in

struction.

* On each page, the program executes sequentially from rung

1, rung

2, and so forth.

* Eachrung in a ladder diagram is executed according to the
following rules.

Rule 1: Execution from left to right in a simple line

Ru

A

e 2: OR logic is executed first

Rule 3: Execution from upper lines to lower lines in

Exe

branches

cution according to a combination

—'1?%3‘”\/—5*
5[—16|———<8>—
G

of rules 2 and 3

NOTE The numbers in the above figures represent program

VAV execution order.
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7. Instruction

. . ) 7.1 The EX100 has 15 types of basic instructions and 67 types of
List of instructions  ynctional instructions, as listed below. The operations of these
instructions will be described in detail later. The tables listing these
instructions on the following seven pages are provided as a quick

reference.
Basic ladder N
; ; e o. of
functions Instruction Expression Description stops
NO contact ——l l—— NO contact of device ®. 1
®
NC contact ._J/F_ NC contact of device ®. 1
®
Coil —( Relay coil of device ®. 1
®
Forced caoil * )—| Forced coil of device ®. 1
® (The coil is specified as forced.)
Transitional Turns ON output for 1 scan when 1
contact Input — Af— Output | input changes from OFF to ON.
(rising) ®
Transitional Turns ON output for 1 scan when 1
contact Input + Output input changes from ON to OFF.
g
(falling) ®
Master Turns OFF the power rail MCS,
control Input between MCS and MCR when MCR
$ MCS is OFF. 1 each
MCR
Jump Jumps from JCS to JCR when JCS,
control Input JCSS JCS'is ON. JCR
1 each
ON delay Turns ON output when the time 2/3
timer Input Output | specified by ® has elapsed after
® TON the input turns ON.
(® is a timer register.)
OFF delay Turns OFF output when the time 2/3
timer Input Output | specified by ® has elapsed after
® TOF the input turns OFF.
(® is a timer register.)
Single-shot | Input Output | Turns ON output for the time 2/3
timer ® SS specified by ® when the input
- turns ON. (® is a timer register.)
Counter Count _] Counts the number of cycles the 2/3
input ] ONT [7Outbut | 5 it input is ON while the
enable input is ON and turns
Enable | ® output ON when the number of
input cycles specified by ® is
reached.
(® is a counter register.)
End { TEND | { Specifies the end of a program. 1
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Data transfer
instructions

Arithmetic operations

Instruction : . No. of
(FUN. No.) Expression Description steps
Register Transfers data from register ® to 3
transfer ‘l@ W—->W I‘ register ®.
(FUN. 000)
Constant Transfers 16-bit constant ® to 3/4
transfer 'i® K->Ww I’ register ®.
(FUN. 001)
Table Transfers data from register ® to 4
initialization ‘l@ TINZ [nn] I‘ every register in the table, size
(FUN. 002) [nn] starting with register ®.
Multiplexer Transfers data from the register 5
(FUN. 003) -l@ ToWnn®—->0 |- specified by ® in the table, size
[nn] starting with register ®, to
register ©.
Demulti- Transfers data from register ® to 5
plexer .|® WoT [n] ® -© I_ the register specified by ® in the
(FUN. 004) table, size [nn] starting with
register ©.
Table block Transfers the data of every 4
transfer -l@ TT [n] I— register in the table, size [nn]
(FUN. 005) startin.g with @, to the registers
after ®.
Instruction : " No. of
(FUN. No.) Expression Description steps
Register Adds the data in registers ® and 4
addition -| ®+®->0 I— and stores the result in
(FUN. 010) register ©.
Register Subtracts register ® from 4
subtraction -| ®-®-0 ]— register ® and stores the result
(FUN. 011) in register ©.
Register Multiplies the data in registers ® 4
multiplication -L ®x®-0 ]— and ® and stores the result in
(FUN. 012) double-length register © - © + 1.
Register Divides the d@ata in double-lergth 4
division register ® - ® +1 by register ®
(FUN. 013) 1 _©/©-0 ||rgste® @ quotient in © and
the remainder in © + 1.
Register Compares registers @ and 3
comparison Output and turns on the output if the
(FUN. 014) result is true.
Register Compares registers ® and 3
comparison Output and turns on the output if the
(FUN. 015) result is true.
Register Compares registers ® and 3
comparison Output and turns on the output if the
(FUN. 016) result is true.
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Arithmetic operations

(cont’d)

Instruction Expression Description No. of

(FUN. No.) steps
Double- Adds the data of d@ouge-length 4
length (32-bit) registers ®- ®+1 and
addition -[ ®++®>-0 }' ®- ® +1 and stores the result in
(FUN. 017) ©-O+1.
Double- I‘Subtrﬁa\cts the dat.a of. dout;le- 4
length — ength registers ® - ® +1 from
subtraction -l ® ©®->-0 I- % %H and stores the result in
(FUN. 018) - ©+1.
Constant Adds the data in register ® and 4/5
addition -I ®+0®->0 }- con©stant and stores the result
(FUN. 020) in ©.
Constant Subtracts constant ® from the 4/5
subtraction -{ ®-.®-0 |— data in re©gister ® and stores the
(FUN. 021) result in ©.
Constant g/lultiplies const%u with theh 4/5
multiplication ata in register @ and stores the
(FUN 032) | 1_®x-@>0 | result in double-length register

c©+1.
Constant Divides %e %ata in double—lenggh 4/5
division register ® -® + 1 by constant ®
(FUN. 023) -I ®/.6-0 I_ and stores the quotient in ©, and
the remainder in © +1.

Constant Compares the data in register ® 3/4
comparison Output | with constant ® and turns on the
(FUN. 024) output if the result is true.
Constant Compares the data in register ® 3/4
comparison Output | with constant ® and turns on the
(FUN. 025) output if the result is true.
Constant Compares the data in register ® 3/4
comparison Output | with constant ® and turns on the
(FUN. 026) output if the result is true.
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Logical operations

l(?:%ﬁ%ig'; Expression Description ’:toé posf
Register ANDs the data of registers @ 4
ﬁ:l\d}?\l 030) {1 ®aw@->0 |-|and a%j stores the result in
. register ©.
Register OR ORs the data of registers ® and 4
(FUN.031) |{ ®OR®—-O© ||®and sgres the result in
register ©.
Register Exclusive @ORS dtfg data in 4
exclusive registers ® and ® and stores
OR '{ B®ER® O —I_ the result in register ©.
(FUN. 032)
Register Inverts each bit of register ® and 3
in\bersion stores the result in register ®.
(FUN. 033)
Right Rotates the bits in register ® to 4
rotation the right by the number specified
(FUN. 035) 'l B®RRE® O I- in register ® and stores the
result in register ©.
Left rotation Rotates the bits in register ® to 4
(FUN. 036) the left by the number specified
'i BRILO-O ]" in register ® and stores the
result in register ©.
Constant ANDs the data in register ® and 4/5
AND 1 ®AND.®-0 l— constant ©and stores the result
(FUN. 040) in register ©.
Constant ORs the data in register ® and 4/5
OR -I ®OR.®—->0C l— constant ® and stores the result
(FUN. 041) in register ©.
Constant Exclusive ORs the data in. 4/5
exclusive register @ and constant ® and
OR -l BECR.®~O ]_ stores the result in register ©.
(FUN. 042)
Bit test04 ANDs the.data in register h@ and 3/4
(FUN. 043) _- constant ® and turns on the
Output 8utput if the result is other than
Complement Calculates the 2's complement 3
(FUN. 046) of data in register ® and stores

the result in ®.
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Data conversion
instructions

Instruction : ) o No. of
(FUN. No.) Expression Description steps
Binary Converts the BCD data in 3
conversion register @ into binary, and stores
(FUN. 050) the result in register ®.
Single- ' Converts the binary data in 3
length BCD register ® into 4-digit BCD code
conversion and stores the result in register
(FUN. 051) ®.
Double- Converts the binary data in® 3
length BCD double-length registers ® - ® + 1
conversion into BCD code and stores the
(FUN. 052) resut® ®+1-®+2.
Encode Converts the most significant ON 3
(FUN. 053) bit position of @ into 4-bit data

and stores the result in ®.
Decode Converts the least significant 4- 3
(FUN. 054) bit data of @ into bit position and

stores the result in ®.
Bit count Counts the number of bits that 3
(FUN. 055) are ON in register ® and stores

the result in register ®.
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Special functions

(lgf}{\;"c,t\;g'; Expression Description ';ltoe‘posf
Upper limit Sets the data in register ® as 4
(FUN. 060) the upper limit according to
'i BuLe-0 l' register ® and stores the result
in register ©.
Lower limit Sets the dlata in regigter ® as 4
(FUN. 061) the lower limit according to
'l Le-0 }' register ® and stores the result
in register ©.
Maximum Locates the maximum value in 4
value -{ ® MAXI[nn] }- table size [nn] starting with
(FUN. 062) register ® and stores it in
register ®. Stores the pointer
indicating the value in register
+1.
Minimum Locates the minimum value in 4
value table size@ [nnéstarting with
(FUN. 063) register ® and stores it in
_i ® MiN(nn] }— register ®. Stores the pointer
indicating the value in register
+1.
Average Calculates the average value of 4
value —i ® AVE[nn] I_ table size [nn] starting with
(FUN. 064) register ® and stores it in
register ®.
Function Generates optional functions by 5
generator -1 ® FG[nn]® - © }- registering function parameters.
(FUN. 065)
Square root Calculates the square root of the 3
(FUN. 070) data in double-length register
®- ® +1 and stores the result in
register ®.
Sine Divides the data in register ® by 3
function 100 and obtains its sine.
(FUN. 071) Mutiplies the answer by 10000
?d stores the result in register
®.
Arcsine Divides the data in register ® by 3
function 10000 and obtains its arcsine.
(FUN. 072) Mutiplies the answer by 100 and
stores the result in register ®.
Cosine Divides the data in register ® by 3
function 100 and obtains its cosine.
(FUN. 073) Mutiplies the answer by 10000
?d stores the result in register
®.
Arccosine Divides the data in register ®@ by 3
function 10000 and obtains its arccosine.
(FUN. 074) Mutiplies the answer by 100 and

stores the result in register ®.
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Other functions

Instruction Expression Description No. of
(FUN. No.) steps
Device set Turns on device ®. 2
(FUN. 080)
Device Turns off device ®. 2
rosel ey | LIPS @ |
Diagnostic When the input turns ON, the 2/3
display diagnostic code set by ® is
(FUN. 090) ) displayed on a peripheral device.
Diagnostic When the input turns O%, the 3/4
display with diagnostic code set by ® and
message DDSM® ® the message registered in the
(FUN. 091) registers after ® are displayed
on a peripheral device.
Immediate Immediately updates the input 3
input data of [nn] registers starting
(FUN. 096) with ®.
Immediate Immediately updates the output 3
output data of [nn] registers starting
(FUN. 097) with @®.
Step Initializes the step sequ@encer 3
sequence beginning with device ®.
initialization
(FUN. 100)
Step Sets the step sequencer suitable 2
sequence for sequential control.
input
(FUN. 101)
Step 2
sequence
output I
(FUN. 102)
Flip-flop Turns on device ® when the set 2
(FUN. 110) Setinput 4 F/F input turns on and turns off
device ® when the reset input
Resetinput 4 ® turns on.
Up/down Up/down  Jy7D While the enable input is on, 2
counter Select input counts up or down the number of
(FUN. 111) ) cycles the count input turns on,
Count input — according to the up / down select
input.
Enable input 4 @ Select input: ON =up,
OFF =down
Shift Datainput - sg If the shift input is on while the 3
register enable input is on, shifts the data
(FUN. 112) o in the shift register by one bit.
Shift input  — [nn] Shift register: [nn] bits of data
starting with device ®.
Enable input 4 @
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7.2
Basic ladder functions

— NO-Contact
E T T I T T T T T T
X Number of Steps
I? Input —I I—— Output 1
e
S
? ®
& o
n .
E |NO-contact (normally-open contact) of a relay coil I t Operati t
u |corresponding to device number ® nbu peration Output
n
c OFF Regardless of the content of the device OFF
t
(i) ) ON When the content of the device is OFF OFF
n When the content of the device is ON ON
O |Symbol Name R X Y Z |RWI|XW |YW|ZW | D T C Constant
g ® Device number OjO0 |0 |OC
r
a
n
d
@ample Program)
l | | (
] I \
X000 R0OO01 Y010

Operation .

% W % % *  Coil Y010 turns ON only when the contents of devices

X000 n : X000 and R001 are both ON.
! | : 1

R0OO1 ; X !2;2? 2223‘23‘
Y, 7

Y010 A
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/= NC-Contact
E T T T T T T T T T
X Number of Steps
'? Input -—I/I— Output )
e
S ®
i
0
n
F |NC-contact (normally-closed contact) of a relay coil .
u |corresponding to device number ® Input Operation Output
n
c OFF Regardless of the content of the device OFF
t .
i When the content of the device is OFF ON
o} ON ‘
n . When the content of the device is ON OFF
O |Symbol Name R X Y Z |RW | XW |[YW|ZW | D T C Constant
2 ® Device number Ol1O |]0O|O
r
a
n
d

(Sample Program)

A~

—4

X000 R0O1 . Y010

|

X000

Coil Y010 turns ON only when the contents of devices

W/% % % . X000 and R001 are both OFF.
V2 V22

R001

TN

%

Y010
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—( > Coil
E T T T T
e Number of Steps
p ( )
r | Input
e 1
s ®
$
1
0
n
E |Relay coil of device number ® Input Operation Output
u
n
c OFF Sets the device to OFF.
t
i
o ON Sets the device to ON.
n
0O |Symbol Name RW | XW | YW [ZW | D T C Constant
g ® Device number
r
a
n
d
(Sample Program)
1 4
l \
X000 Y010

X000 V/ A

772

Wz, A %7

Y010

*  No other instruction can be written on the right-

hand side of a coil.

* Y010 is ON when X000 is ON, and it is OFF when X000 is

OFF
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=« )>— Forced Coil
E T T T T T T T T T
X Number of Steps
p 35< ) I
r Input
g, 1
s ®
o
n
F | Maintains the preceding state regardless of input state. Input Operation Output
u
n . .
c OFF Maintains the preceding state
t
i
o] ON Maintains the preceding state
n
0O [Symbol Name R X Y Z |RW | XW |YW|[ZW | D T C Constant
g ® Device number O (O @)
r
a
n
d

( Sample Program)

X000

L 72 7 |
72

X000

Y010

*  Forced coil is a debugging function. The state of
the forced coil device can be set ON or OFF by
the programmer.

N\

Y010

A forced coil maintains the preceding state regardiess of the
input condition.

In this example, the coil maintains the ON state. If it is then
forcibly reset by data setting from the programmer, it
maintains the OFF state.
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Instructions

X000 V 2 W//%
%7

Y010 ] : 1 1
I | I |
1 1

One scan period

*  This instruction creates a pulse signal in
response to a change that sets the input
ON.

*  Device ® stores the input state of the
preceding scan.

* Do not duplicate device ®.

—AA— Transitional Contact (Rising Edge)
T T T T T T T T
E Number of Steps
;rn Input —m— Output
1
e
S @
S
i
o
n
F | Turns output ON for one scan period only when input Input Operation Output
u | changes from OFF to ON.
n
c OFF Regardless of the preceding state. OFF
t
ci> ON When input of the preceding scan is OFF| ON
n When input of the preceding scan is ON OFF
O |Symbol Name R X Y RW | XW [ YW | ZW | D T C Constant
g ® Device number O
r
a
n
d
< Sample Program)
1 By (
M \
X000 R0O10 Y010

*  Output of the transitional contact R010 is turned ON
for only one scan period after NO-contact X000 turns

ON.
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—V Transitional Contact (Falling Edge)

o T

Y010

LI
[
LI |

One scan period

®  This instruction creates a pulse signal in
response to a change that sets the input
from ON to OFF.

*  Device @ stores the input state of
the preceding scan.

* Do not duplicate device ®.

1
[
I

7

*  Output of the transitional contact R010 is turned ON for only
one scan period after NO-contact X000 changes from

QN to OFF.

T T T T T
E ‘ Number of Steps
P Input —-M— Output ]
e
S ®
S
I
0
n
F | Turns output ON for one scan period only when input Input Operation Output
u | changes from ON to OFF.
n OFF When input of the preceding scan is OFF | OFF
c
t When input of the preceding scan is ON ON
i
g ON Regardless of the preceding state. OFF
O |Symbol Name R X Y RWIXW | YW [ZW | D T C Constant
g ® Device number @)
r
a
n
d
(Sample Program )
1 11 (
¥ \
X000 R0O10 Y010
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Instructions

MCS Master Control Set / Reset
MCR
E T T T T T T T T T
s Number of Steps
P
é Input { MCS ]—{ Master control set 1
s 1
s I
ci) ‘—{: MCR ]—_{ Master control reset
n
F | When the MCS input is ON, ordinary operation is performed, Input Operation Output
u | when the MCS input is OFF, the left power rail between
n | MCS and MCR goes OFF. OFF Sets the left power rail between MCS
(t: and MCR to OFF
i
2 ON Ordinary operation
O |Symbol Name R X Z |RW | XW |YW |ZW | D T C Constant
p
e
r
a
n
d

( Sample Program)

[mMcs

(

|

!
X000

|

!
X001

\
Y[g20
[mcR

|
X000 7
__________ J/
I
X001 Y020

Equivalent circuit

*  MCS and MCR must be used as a pair.
*  MCS and MCR cannot be nested. (Two
or more MCS instructions cannot be

programmed consecutively.)
*  No input condition is required for MCR.

*  Ordinary operation is performed when device X000 is ON.

*  When the MCS input is OFF, the left power rail between
MCS and MCR is OFF and coil Y020 is OFF regardless of
the state of device X001.
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JGS Jump Control Set / Reset
JCR
E T T T T T T T T T
X Number of Steps
? Input { JCs ]——‘ Jump control set 1
e
s i
? l—E JCR ]—{ Jump control reset
5 .
n
F | When the JCS input is ON, instructions between JCS and Input Operation Output
u | JCR are skipped at high speed, and execution restarts at the
n | instruction following JCR.
‘t: OFF Non-execution
i
o . . . .
n ON Execution of jump instruction
O [Symbol Name R X Y Z |RW | XW |YW |[ZW | D T C Constant
P
e
r
a
n
d

(Sample Program)
H i DesH
I X000 :artA DCR]‘l
T art B ‘]’
|

*  When NO-contact X000 (input condition) goes to ON, the instructions in part A
are not executed and execution restarts at the instructions in part B.

*  When NO-contact X000 is OFF, JCS and JCR instructions are ignored, and the
instructions in parts A and B are executed.

JCS and JCR must be used as a pair.

If JCR is located before JCS, an error occurs.

Two or more JCS instructions cannot be programmed consecutively.
No input condition is required for JCR.
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7. Instructions

TON On-Delay Timer
E T T T T T T T T T
X Number of Steps
Z Input -1: ® TON ]‘ Timer output 2/3
S
s L1 [ ]
: (- L
n Data displayed
F | Output turns ON at the specified time after the input comes Input Operation Output
u [ ON.
n
(t: OFF Non execution OFF
i
0 oN Time remaining > 0 OFF
n Time remaining =0 ON
O |Symbol Name R X Y Z |RW | XW|YW |ZW | D T C Constant
g ® | Presettime O|lO0O|lO |10 |0 0~32767
r Time remaining O
a
n
d

( Sample Program)

l—{:omoo TON T000 } ( )—I
X000 Preset time 00088 Y010

(108) : Timer remaining

V/ M W A *  TON output and relay coil YO10 are turned ON io seconds
| t

X000 T 1 T after NO-contact X000 comes ON.
Preset value 1 3 I [

The time remaining is stored in TO0O.

i
!
| .
T000 %x : W}x i * 1 X000 goes to OFF in less than the preset time, TO00
H | | maintains the current value, and the output remains off.
' il .

I
I
]
Yo10 — [V % —
l(—)~, Iol

Preset time  Less than the preset time

* Timeis set in 0.1-second units for TO00 to T119 (up to 3276.7 seconds), and in
0.01-second units for T120 to T127 (up to 327.67 seconds).

*  After the time remaining reaches 0, it is not updated but remains at 0.

*  Either a constant (3 steps) or a register (2 steps) can be used for the preset
time ®
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7. Instructions

TOF OFF-Delay Timer
E T T T T T T T T T
X Number of Steps
Dl Input i
é npu { ® TOF :]' Timer output 2/3
S
3 L1 L1
: L L
n Data displayed
F | Sets the output OFF at the specified time after the input goes Input Operation Output
u |to OFF.
n Time remaining > 0 ON
c OFF 9
t Time remaining =0 OFF
i
g ON Non execution ON
O |Symbol Name R X Y Z |RW|XW |YW |ZW | D T C Constant
g ® | Presettime OJ]O0|]O |0 |0 0~32767
; Time remaining O
n
d

< Sample Program>

'—1 l—[omoo TOIF T000 j < )—l
X000  Preset time 00088 Y010

(10S)

)

Time remaining

( Description )

% % ¢ TON output and relay coil Y010 are turned

X000

[ 77 N 10 seconds after NO-contact X000

] . 1 ;
Presetvalue ! 1 [ g goes OFF.
*  When NO-contact X000 changes from ON to OFF, the preset time is
T000 1 | 1y loaded to TOOO and the timer countdown is started.

U 1f X000 turns ON again in less than the preset time, the output

remains on.

' /

722272)

Y010

W

Preset time

el

Less than the preset time

¢ Timeis setin 0.1-second units for TO0O to T119 (up to 3276.7 seconds), and in

0.01-second units for T120 to T1

27 (up to 327.67 seconds).

¢ Either a constant (3 steps) or a register (2 steps) can be used for the preset time @
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7. Instructions

SS Single Shot
E T T T T T T T T T
e Number of Steps
l]? Input { ® Ss } Timer output
S 2/3
S
s 1] L1
: - L
n Data displayed
F | Keeps output ON for the specified time after the input goes Input Operation Output
u [to ON.
n .
c OFF Non execution OFF
t
i
0 ON Time remaining > 0 ON
n Time remaining =0 OFF
O {Symbol Name R X Y Z |RW | XW YW |ZW | D T C Constant
g ® | Presettime O|]O0 |00 ]0O 0~32767
; Time remaining O
n
d
(Sample Program)
H ’—[00100 ss TOOO] < )—’
X000 Preset time 00088 Y010
(10S) (Time remaining)

A W *  S8S output and relay coil YO10 remain ON

X000 V

Preset value _!

X 10 seconds after NO-contact X000 goes ON.
R The time remaining is stored in T00O.
7, ¢ If NO-contact X000 turns OFF within the

T00O

1 ! 1 preset time, the output goes OFF.

e T T

e <>

Preset time

( Note )

Less than the preset time

* Time is setin 0.1-second units for TO0O to T119 (up to 3276.7 seconds) and in
0.01-second units for T120 to T127 (up to 327.67 ceconds).

*  After the time remaining reaches 0, it is not updated but remains at 0.

* Either a constant (3 steps) or a register (2 steps) can be used for the preset

time ® .
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7. Instructions

X001

(Count input) W

X002
(Enable input)

2
c10 z

Y010

CNT Counter
E T T T T T T T T T Number of St
umber of Steps
X 1 Counter _|C CNT Q| Counter output P
P linput
¢ |inpu 2/3
S | Enavle ®
s | input E
i 1
n 1L
n Data displayed
F [ Counts the number of input changes from OFF to ON while Elnablte Operation Output
u | the enable input is ON, and sets its output ON when the npu
n | count ® reaches the set value @®. )
c OFF No execution, (count) « 0 OFF
t
i Count < set value OFF
o} ON
n Count =set value ON
O |Symbol Name R X Y Z |RW | XW |YW |[ZW | D T C Constant
g ® | Preset value O O NON NON NGO 0~65535
; Count O
n
d
(Sample Program>
— N
F—c ont o} ()
X001 Y010
E 00005 C10
X002 00005 ( Description )

*  The counter counts changes of NO-contact X001 (count
input) from OFF to ON only while NO-contact X002
(enable input) is ON. The count is stored in C10.

When the count reaches the preset value (00005), the
counter output is turned ON.

®*  When the enable input, X002, turns OFF, the count value
is reset to zero and the counter output is turned OFF.

*  No pulse contact has to be provided before the counter instruction. (The CNT

instruction itself detects an input rise from OFF to ON.)

¢ Cascade connection of counters enables counting beyond the maximum

preset value.

* Either a constant (3 steps) or a register (2 steps) can be used for the preset value.
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7. Instructions

END End
E T T T T T T T T T
- Number of Steps
p
4 1
s
s
|
o)
n
F | Indicates the end of the program. Colgggiton Operation Output
u
n
c
t
i
o
n
0O [Symbol Name R X Y Z |[RW | XW |YW |ZW | D T C Constant
p
e
r
a
n
d

(Sample Program)

H END ] }
* A program is executed from the first page to the END

instruction.

*  Program steps can be written after the END instruction,
but they are not executed. Those steps are, however,

s Executed counted in the total number of steps.

. ® At least one END instruction must be written in a
Program | Not program. (Two or more END instructions may be written

after END | executed in one program.) )

—
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7. Instructions

7.3
Data transfer instructions
W-oW Register Transfer (FUNOOOQ)
E T T T T T T I T
- Number of Steps
‘? Input { ® W - W } Execution output 3
e
s
s [T111] (I1IT]
i
: L L
n Data displayed
F | Stores the register ® data in register ®. Input Operation Output
u
n
c OFF No execution OFF
t
i
o ON Execution ON
n
O |Symbol Name R X Y Z |RW [XW YW |ZW | D T C Constant
g ® | Source register O|l|O0o|l|O0O O |]O|O|O
; Destination register O O10 1|0
n
d
(Sample Program>
XWO1 W - w YW10 } (
X05F 01234 01234 R20F
*  This instruction stores the contents of register XW01
(01234) in register YW10 and sets its output ON when
XWO01 I 01234 | NO-contact X05F is ON.

@ Transfer of word data

YW10| 01234 I

®*  The instruction executes no storage operation and sets its

output OFF when NO-contact X05F is OFF.

*  No constant can be used for the source register ® .
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- 7. Instructions

K->W Constant Transfer (FUNOO1)
E T T T T T T T T T
E Number of Steps
E,) Input { ® K-o>W :l' Execution output 3/4
e
s
s [ITIT]
i
n Data displayed
F | Stores numeric value ® in register ®. Input Operation Output
u
n
c OFF No execution OFF
t
i
o) ON Execution ON
n
O |Symbol Name R X Y Z |RW | XW |YW |ZW | D T C Constant
°1 ® [source data 0~65535
; Destination register O O |0 |0
n
d
(Sample Program>
I——“[: 1234 K—>W YWO1 ] (
RO10 . 1234 Y021

.

J .

Transfer of numeric value

1234

YWO01 | 1234 l

*  The number of steps used for this instruction depends on the constant
value: @ < 256: 3 steps
® = 256: 4 steps

This instruction stores the constant value 01234 in register
YWO01 and sets its output ON when NO-contact R010 is ON.
The instruction does not execute and its output is OFF when
NO-contact R010 is OFF.
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7. Instructions

X100 05678 05678

( Operation )
XWO00 D0100 | 5678

D0101 5678

( Note )

®*  Table size is up to 64 words (registers) (1 < nn < 64)
* A constant cannot be used for the operand ®.

®  This instruction transfers the contents of register XW00 (5678)
to every register in a table of size 64 with register DO100 at its
top and sets the output ON when NO-contact X100 is ON.

*  The instruction does not execute any transfer operation, and it
sets its output OFF when NO-contact X100 is OFF.

64 Words

TINZ Table Initialization (FUN002)
E T T T T T T T T T
> Number of Steps
? Input { ® TINZ [nn] :I' Execution output 4
e
s [II1T] (1111
i
o L L.
n Data displayed
F | Initializes all contents of a table of size [nn] with register Input Operation Output
u | atits top, using the contents of register ®.
n
c OFF No execution OFF
t
i
o ON Execution ON
n
O |Symbol Name R X Y Z |RW [ XW |YW |[ZW | D T C Constant
g ® | Initialization register Olo|J]O0O|]O|O|O|O
; Table top register O O|10 |0
n nn | Table size 1~64
d
( Sample Progra@
XWO00 . TINZ [64] D0100 ] < H

YO08F
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7. Instructions

ToW Multiplexer (FUNOO3)
E T T T T T T T T T
c Number of Steps
p Outside table frame
v | Input ® T->W [nn] - © output 5
e
3 (LI (LI (TLIT]
|
: L L L
n Data displayed
F | Stores the contents of the register specified by ® in a table Input Operation Output
u | of size [nn] with register ® at the top, into register ©.
n
c OFF No execution OFF
t
i Normal execution OFF
0 ON
n Outside table frame ON
O [Symbol Name R X Y Z |RW|XW |YW|ZW | D T C Constant
g ® | Table top register OjJlo0o |00 |0 |00
r Table pointer (O O NON NON RO NOI NC;
a Transfer destination
3 © register O 010160

nn Table size 1~64

(Sample Program)
D0120 T—>W [10] XW08 — DO0100 ] ' <
X070 00321 00007 12345 R301

@ *  This instruction stores the contents of register D0127, which is

} the seventh register (because the content of pointer XW08 is 7)
Pointer ___ ~ D0100 in a table 10 words in size with register D0120 at its top, into
register DO100 when NO-contact X070 is ON. It then sets the
4
0 00321 |DO0120 output OFF because data transfer is executed normally.
1 Do121 *  When the contents of XW08 indicate a register outside the table
! (the contents of XW08 are greater than 9 in the above program

1 sample), the instruction does not execute data transfer but sets
h the output ON.

words

12345 |D0o127 *  The instruction does not execute any data transfer and sets its
output OFF when NO-contact X070 is OFF.
D0129
C 1

*  Table size is up to 64 words (registers) (1 < nn < 64 ).
*  Registers in a table are counted with the top register as 0.
* A table must be within the effective range of register addresses.
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7. Instructions

Multiplexer (FUNOO3
T-W [EE %OM V\$l’i'[e instrl)Jction (register-EEPROM) ]

Expression ' Number of Steps | 5

Input AI T |~——l:@ ToW [nn] - ©]—- Error output

R62A
(IITT] LTI
t Data displayed
Function Input Operation Output
o ) ] i OFF No execution OFF
Transfers the data of every register in table starting with @ to the registers ©
and after in the EEPROM. ON Normal execution OFF
Error ON
Operand
®: The top register of the source table.
®: Operation type selecting register for FUNQO3.
F E T L ) 1 T T T T T ) L} T T 0
Not used by this instruction L (Set H4000 for the value of register ®.)
L

[~ 00: Multiplexer instruction (Normal mode)

— 01: EEPROM write instruction / Calendar data setting instruction
— 10: Data output instruction for special modules

— 11: Reserved (Do not use)

©: The top register of the destination (in the EEPROM)
D0512+16Xn (n=0, 1, 63) = D0512, D0528, - D1520 only.

nn:  Number of data to be transferred—use either of the following two methods

(1) nn: Specifies the number of data by constant (1 to 16)
(2) Register ® +1: If nn is 64, the data in the register next to register ® specifies the number of data (1 to 16)

NOTE If nnis 64, the maximum register number of © is D1472.

VAV
Symbol Name R X Y Z |RW|XW|YW|zZW | D T C Constant
nn Number of data to be 1~16
transferred (64)
The top register of the
® source table O ©O10]10 10010
Operation type ON O NON NON NON O NO)
The top register of the D512
© destination in the +16
EEPROM Xn

(n=0, 1, 2, ~, 63)
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7. Instructions

Description

Operation

Register ®

The EEPROM write instruction is a special mode of FUNOO3 used
to transfer the data of registers directly to the EEPROM. By using
this instruction, the variable data can be stored in the EEPROM.
The operation mode of FUNQOS is selected by changing bits E and
F of register ®. (In this instruction, register ® should be H4000)

When the input comes ON, the data in the source table are
transferred to the destination table in the EEPROM (and the RAM).

Table size (Number of data to be transferred):
Specified by nn or register ® + 1 (Valid range is 1 to 16)
Source table:
Starts with register ®
Destination table:
Starts with register © in the EEPROM and the RAM
(D0512+16Xn (n=0, 1, --- 63) are valid as register ©)

(RAM) (EEPROM)

Register ©

: [ [> :

. L]

Size: nn or
) register ® +1
(RAM)

Register ©

NOTE (1) This instruction is valid only when the EX100
VAV memory setting is 3K mode.

(2) This instruction functions by combining the
transitional contact of R62A and FUNOO3.
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7. Instructions

Error condition

ltem Operation | Error output
Normal operation Execution OFF
Register size overflow error in register ® No execution ON
(Size of register ® + (nn, or register ® + 1) exceeded
the register area.)
Transfer data number error  Excluding nn =64 No execution ON
(The data of nn or register ® +1 is 0 or exceeds 16.)
Register size overflow error in register ® + 1 No execution ON
(Register ® is the highest number register. (nn =64))
Setting error of register © No execution ON
(The number of register © is not D512+16 x n. (N=0 to
63))
Memory setting error (4K) No execution ON
(The memory setting of EX100 is not 3K-step mode.)
Write-protect error No execution ON
(The position of the key switch is set to RUN-P.)
EEPROM write error Execution ON

(Writing to the EEPROM did not complete normally.)
(EEPROM data is undefined)
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7. Instructions

Multiplexer (FUNOO3
T-W [Clocpk calendar data settmg instruc

t)lon]

Expression
Input—-|:® T—>W [nn] - O© :lerror output

(L1 HENERRREEEN

Number of Steps 5

Data displayed
Function Input Operation Output
FF N i FF
Sets the initial values into the clock-calendar data. ° 0 execution ©
Normal execution OFF
ON
Error ON
Operand
®: The top register of the source table.
®: Operation type selecting register for FUN003.
F E ¥ L} L} T ) ¥ L] L] T ] L] L] L]
Not uied Py tlhisjinstlrucltionl L (Set H4000 for the value of register ®.)
L
—— 00: Multiplexer instruction (Normal mode)
—— 01: Calendar data setting instruction / EEPROM write instruction
— 10: Data output instruction for special modules
— 11: Reserved (Do not use)
©: The top register of the clock-calendar data (only D0O005 is valid)
nn. Number of data to be transferred (only 6 is valid)
Symbol Name R X Y Z |RW | XW |YW|ZW | D T C Constant
nn Number of data to be 6
transferred
The top register of the
@ source table O O o O O O O
Operation type OI NCI O NON ONNNON NO)

® The top register of the
calendar |

D0005
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7. Instructions

Description

Operation

The clock-calendar data setting instruction is a special mode of
FUNOO3 used to set the initial data into the clock-calendar IC.

The operation mode of FUNQOS is selected by changing bits E and
F of register ®. (In this instruction, register ® should be H4000)

When the input comes ON, the data of 6 registers, starting with
register ®, are transferred to the clock-calendar IC as well as to
the clock-calendar registers (D0005 to D0010).

Register ®

>

Size: 6

Error condition

Register ©

(D0005)

—

Clock-calendar IC -

P

sl

NOTE This instruction is valid only when the clock-calendar
VAV function of the PU12A (enhanced type CPU) is used.

ltem Operation | Error output
Normal operation Execution OFF
Register size overflow error in register ® No execution ON
(Register ® +6 exceeded the register area.)
Transfer data number error No execution ON
(The data of nn is not 6.)
Register setting error in register © No execution ON
(Register © is not D0005.)
Calendar unmounted error No execution ON
(The CPU module of the EX100 is not PU12A.)
Calendar function is not used. No execution ON
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7. Instructions

Multiplexer (FUNOO3
T-W [Data?output( instructi?an for special modules]

Expression Number of Steps 5

Input—[@ T>W [nn] - ©:|——Error output

T [ITT0 [IT10

t t t Data displayed

Function ‘ Input Operation Output
FF No executi FF
Transfers the data of every register in the table starting with @ to the special module © 0 execution 0
allocated to ©. : ON Normal execution OFF
Error ON
Operand

®: The top register of the source table.

®: Operation type selector and destination address.

LJ o \ The top address of destination in the special module

— 00: Multiplexer instruction (Normal mode)

—— 01: EEPROM write instruction / Calendar data setting
— 10: Data output instruction for special modules

— 11: Reserved (Do not use)

©: Output register assigned to the special module (YW only)

nn:  Number of data to be transferred—use either of the following two methods
(1) nn: Specifies the number of data by constant (1 to 63)
(2) Register ® +1 : If nn is 64, the data in the register next to register ® specifies the number of data (1 to 128)

Symbol Name R X Y Z | RWI|XW YW |ZW | D T C Constant

Number of data to be 1~64

nn transferred

@)
©)
@)
©)
@)
O
O

® The top register of the
source table

Operation type olololo ]l o O
The destination 1/ O
© register O
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7. Instructions

Description  The data output instruction for the special module is a special
mode of FUN0O03 used to transfer the data of registers to special
modules such as the motion control module.

The operation mode of FUNQO3 is selected by changing bits
E and F of register ®.

Operation  When the input comes ON, the data in the source table are
transferred to the destination table in the special module.

Table size (Number of data to be transferred):
Specified by nn or register ® + 1 (Valid range is 1 to 128)
Source table:
Starts with register ®
Destination table:
Starts with the address specified by bits 0 to D of register ®, in
the internal memory of the special module that is allocated to

register ©.
Internal memory
of the special module
Register ® Top addless
(by register ®)
Register ©
L] L]
. .
Size: nn or
y register ® + 1

NOTE (1) The data of register © will not be changed by

VAV executing this instruction.

(2) If the computer link is used at a transmission rate of
9600 bps, the table size is limited to 64 registers or
less.
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7. Instructions

Error condition

Item Operation | Error output

Normal operation Execution OFF
Register size overflow in register ® No execution ON
(Register ® + (nn, or register ® + 1) exceeded the register
area.)
Transfer data number error No execution ON
(The data of nn or register ® +1 is 0 or exceeds 128.)
Overflow of the register area of Register ® + 1 No execution ON
(when nn =64) (Register ® is the highest number register.)
Internal memory area error in the special | / O module No execution ON
(The value of bits 0 to D of register ® is not in the range
of 0 to 350.)
Internal memory area error in the special 1 / O module No execution ON
(The value of bits 0 to D of register ® + (nn or register
+1) exceeded 350.)
Qutput register error No execution ON
(Register © is not YW.)
Special | / O module error No execution ON
(Transmission destination | / O is not the special
module.)
I/ O request error No execution ON
(The special 1 / O module is not operative.)
I/ O dismounted error No execution ON
(The special | / O module is not mounted —» ERROR
mode)
I/ O response error No execution ON
(The operation of the special | / O module is abnormal
— ERROR mode)

/ O parity error No execution ON

I
(The 1/ O bus is abnormal - ERROR mode)
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7. Instructions

WoST Demultiplexer (FU N004)
E T T T T T T T
E Number of Steps
P Outside table frame
é Input ® W-oT [nn] - © output S
S
s (111 (LI
0 N L t
n Data displayed
F | Stores the contents of register ® in the register specified by Input Operation Output
u in a table of size [nn] with register © at its top.
n
c OFF No execution OFF
t
i Normal execution OFF
o ON xecun
n Outside table frame ON
O |Symbol Name R X Y Z |RW | XW |YW |ZW | D T C Constant
g ® | Source register O|lO0O]J]O OO |0 }|O
; Table pointer OO NCH NON NON NON N
n| © |Table top register O O10 |0
d nn | Table size 1~64
(Sample Program>
|—‘ |-—[ D0100 W — T [10] XW08 = D0120 ] (
X071 12345 00008 00321

R302

¢  This instruction stores the contents of register D0100

(12345) in register D0128, which is the eighth register
(because the content of pointer XWO08 is 8) in a table 10
words in size with register D0120 at its top, when NO-
contact X071 is ON. It sets the output OFF.

®*  When the contents of pointer register XW08 indicate a
register outside the table (the contents of XW08 are
greater than 9 in the above program sample), the
instruction does not execute data transfer but sets the
output ON.

®*  The instruction does not transfer any data and sets its
output OFF when NO-contact X071 is OFF.

—~

Do121

{
)
{

10 words

D0128 | 12345
Do129

© W-—=—=———=—=-4 O

pi
€
1
{

*  Table size can be up to 64 words (registers)(1 < nn < 64).

e  Registers in a table are counted with the top register as 0.

e A table into which data is to be transferred must be within the
effective range of register addresses.
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7. Instructions

WoT Demultiplexer (FUN004) _
[EEPROM read instruction (EEPROM— Register) ]

Expression Number of Steps 5

Input{@ W->T [nn] - ©jl—Error output

(oo LA

L L

Data displayed

Function Input Operation QOutput
OFF No execution OFF
Transfers the data stored in the EEPROM to the registers in the RAM.
Normal execution OFF
ON
Error ON
Operand
@®: The top register of the source table in the EEPROM (D0512 to D1535)
®: Operation type selecting register for FUN004
F E T T T L) T T T T T T L} T T O
Not used by this instruction (Set H4000 for the value of register ®.)
LJ

— 00: Demuiltiplexer instruction (Normal mode)
— 01: EEPROM read instruction

— 10: Data input instruction for special modules
— 11: Reserved (Do not use)

©: The top register of the destination table (in the RAM)
nn:  Number of data to be transferred — use either of the following two methods

(1) nn: Specifies the number of data by constant (1 to 186)
(2) Register ® +1: If nn is 64, the data in the register next to register ® specifies the number of data (1 to 16)

NOTE Iifnnis 64, the maximum register number of ® is D1472)

VAV
Symbol Name R X Y Z |RW | XW | YW | ZW D T C Constant
nn Number of data to be 1~16
transferred (64)
The top register of the
source table in the D512~
EEPROM D1535
Operation type Ol10 |00 O |O]O0O
The top register of the
© destination table O O O O
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7. Instructions

Description

Operation

Register ®

The EEPROM read instruction is a special mode of FUN0OO4 used
to transfer data stored in the EEPROM to registers in the RAM.
The mode is selected by changing bits E and F of register ®. (In
this instruction, register ® should be H4000)

When the input comes ON, the data in the source table in the
EEPROM are transferred to the destination table in the RAM.

Table size (Number of data to be transferred):

Specified by nn or register ® + 1 (Valid range is 1 to 16)
Source table:

Starts with register ® in the EEPROM

(D0512 to D1535 are valid as register ®)
Destination table:

Starts with register © and register @ in the RAM.

(EEPROM) (RAM)
Register ©
: l > X
Size: nn or
register ® + 1
(RAM)
Register ®

NOTE This instruction is valid only when the EX100 memory

VAV setting is 3K mode.
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Error condition

Item Operation | Error output
Normal operation Execution OFF
Register size overflow error in register ® No Execution ON
(Size of register ® + (nn, or register ® + 1) exceeded
the register area.)
Transfer data number error  Excluding nn =64 No execution ON
(The data of nn or register ® + 1 is 0 or greater than 16.)
Register size overflow in register ® +1 No execution ON
(Register ® is the highest number register. (nn =64))
Register size overflow in register © No execution ON
(Size of register © + (nn, or register ® + 1) exceeded
the register area.)
Memory setting error (4K) No execution ON

(The memory setting of EX100 is not 3K mode.)
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7. Instructions

Demultiplexer FUNO0O4
W-T [Data in%ut instruction for speo(lal modu?es]

Number of Steps 5

Expression
Input——-[@ W ->T [nn] - © '7 Error output
(1111 LLLLOL L
t Data displayed
Function Input Operation Output
OFF No execution OFF
Inputs the data from the special module allocated to ® into registers starting with ©
Normal execution OFF
ON
Error ON
Operand
®: The input register assigned to the special module (XW only)
®: Operation type selector and source address
F E T L} T T T T T T T T L} L) T 0
L 1 1 1 1 1 L 1 1 1 1 1 1
L I\ \_ The top address of the source table
in the special module
— 00: Demultiplexer instruction (Normal mode)
— 01: EEPROM read instruction
— 10: Data input instruction for special modules
— 11: Reserved (Do not use)
©: The top register of the destination table
nn:  Number of data to be transferred — use either of the following two methods
(1) nn: Specifies the number of data by constant (1 to 63)
(2) Register ® +1: If nn is 64, the data in the register next to register ® specifies the number of data (1 to 128)
Symbol Name R X Y Z | RW | XW | YW | ZW T C Constant
Number of data to be 1~64
nn transferred
® The source | / O register O
Operation type / the top
address of source table O O o
The top register of
destination table
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Description

Operation

Internal memory
of the special module

Top address
(by register ®)

The data input instruction for the special module is a special mode
of FUNOO4 used to input data from special modules such as the
motion control module into the registers.

The operation mode of FUN004 is selected by changing bits E and
F of register ®.

When the input comes ON, the data in the source table in the
special module are transferred to the destination table.

Table size (Number of data to be transferred):
Specified by nn or register ® + 1 (Valid range is 1 to 128)
Source table:
Starts with the address specified by bits 0 to D of register ®, in
the internal memory of the special module allocated to register
®
Destination table:
Starts with register ©

Register ©
Register ®
. L]
. l:> \:D .
Size: nn or
register ® + 1

NOTE (1) The data of register ® will not be changed by

VAV executing this instruction.

(2) If the computer link is used at a transmission rate of
9600 bps, the table size is limited to 64 registers or
less.
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Error condition

ltem Operation | Error output
Normal operation Execution OFF
Input register error No execution ON
(Register @ is not XW.)
Transfer data number error No execution ON
(The data / content of nn or register ® +1 is 0 or
exceeds 128.)
Register size overflow error in Register ® + 1 (when No execution ON
nn =64) (Register ® is the highest number register.)
Special | / O internal memory area error (The value of No execution ON
bits 0 to D of register ® is not in the range of 0 to 350.)
Size-over error in the internal memory of the special I / | No execution ON
O module (The value of bits 0 to D of register ® + (nn or
register ® + 1) exceeded 350.)
Register size overflow error in register © No execution ON
(Register © +(nn, or register ® + 1) exceeded the
register area.)
Special I / O module error No execution ON
(Input destination | / O is not the special module.)
I/ O request error No execution ON
(The special 1 / O module is not operative.)
I/ O modules dismounted No execution ON
(The special 1 / O module is not mounted - ERROR
mode.)
I/ O response error No execution ON
(The operation of the special | / O module is abnormal
— ERROR mode.)
1/ O parity error No execution ON

(The 1/ O bus is abnormal - ERROR mode.)
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T-T Table Transfer (FUNOQ5)
E T T T T T T T T T
X Number of Steps
E Input { ® T->T [nn] }Execution output 4
S
? [T
° | L
n Data displayed
F | Transfers a block of data in a table of size [nn] with register Input Operation Output
u | ® at the top, into registers beginning with register ®.
n
c OFF No execution OFF
t
i
g ON Execution ON
0 |Symbol Name R X Y Z |[RW | XW|YW |[zZW | D T C Constant
p Top register of
e ® source table O
r Top register of
a destination table
3 nn | Table size 1~64
(Sample Program)
I——] i——[ YW01 T -T[7]-> D0010 } <
X00E 01234 01234 R500
Operation -
¢ This instruction transfers a block of the contents of registers
YWO01
1234 1234 D0010 of 7 words, beginning with YWO1, into registers beginning
Y\/y02 2345 2345 |poot1 with register D0010, and sets its output ON when NO-
] , ; H contact X00E is ON.
i ! ! : *  The instruction does not execute any transfer and sets its
: : :‘\> ! ! 7 words output OFF when NO-contact X00E is OFF.
| 1 I |
.: ! ! .
YW07| 3456 3456 |D0016

*  Table size is up to 64 words (registers) (1 < nn < 64).
*  Source and destination tables must be within the effective range of register addresses.
*  Source and destination registers can be of the same type or can overlap each other.

124 ex 100




7. Instructions

7.4
Arithmetic operations
+ Register Addition (FUNO10)
E T T T T T T T T T
X Number of Steps
I? Input {@ + - © }Overﬂow output 4
e
S [T111] [TI1T] I111]
I .
o
n & A& t Data displayed
F | Adds the contents of register ® to those of register @ and Input Operation Output
u | stores the sum in register ©.
n
c OFF No execution OFF
t
(i) oN Normal execution OFF
n Overflow ON
O |Symbol Name R X Y Z |RW | XW | YW |ZW | D T C Constant
g ® | Augend register OJ]O0O O[O |]C|0O|O
; Addend register (O OGN O NON NOINON NG
n © | Sum O O 1010
d
( Sample Program)
}__( |_{ YW01 + YW02 - Ywos | (
R14E 12345 23456 35801 “ R14F

Execute
YWO01 + YWO02.

NO

Store the sum of Store the limit value
YWO01+YWO02 in 65535 in YWO03.
YWO03.

Set output OFF. Set output ON.

*  This instruction adds the contents of register YW02
(23456) to those of register YW01 (12345) and stores the
sum in register YW03 when NO-contact R14E is ON. Its
output is set to OFF because no overflow occurs.

*  If an overflow error occurs during operation, the instruction
stores the limit value (65535) in YW03 and sets its output
ON.

¢ The instruction does not execute any operation and sets its
output OFF when NO-contact R14E is OFF.

No constant value can be used because this instruction executes register addition.

¢ Operands ®, ® and © can be the same register.
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- Register Subtraction (FUNO11)
E T T T T T T T T
x Number of Steps
I? Input —[@ - - © :I—Underflow output 4
e
3 (IT1T] [LI11] [TT1T]
i )
0
n k t t Data displayed
F | Subtracts the contents of register ® from those of register Input Operation Output
u | ® and stores the result in register ©.
n
c OFF No execution OFF
t
i Normal execution OFF
o] ON
n Underflow ON
O {Symbol Name R X Y RW | XW YW |ZW | D T C Constant
g ® | Minuend register 10010101010
r Subtrahend register OO NCI RO NON RO NC
a
n © | Difference O |10 |0
d
(Sample Program)
'_1 l_[ D0100 - DO101 - D0102 :,1 (
R150 35801 12345 23456 R151

Execute
D0100-D0101.

NO

YES

/

Store the difference
between D0100
and D0101 in
D0102

Store the absolute
value of the
difference in D0102

Y

Y

Set output OFF.

Set output ON.

*  No constant value can be used because this instruction executes register subtraction.

*  Operands ®, ® and © may be the same register.

*  This instruction subtracts the contents of register D0101
from those of register D0100 and stores the difference in
register D0102 when NO-contact R150 is ON. It sets its
output OFF if no underflow occurs.

* If an underflow error occurs during operation, the instruction
stores the absolute value in D0102 and sets its output ON.

* The instruction does not execute any operation and sets its

output OFF when NO-contact R150 is OFF.
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X Register Multiplication

(FUNO12)

I 1

XW01 XW02
| 01000 | 00200
L5 O
Upper word Lower word
YW10Y YW11
I 00003 I 03392 I

*  No constant value can be used because this instruction executes register muitiplication.s

E Number of Steps
? Input —[@ X - © }Execution output 4
e
3 [TT11] (LI [0
] .
o]
n t t Data displayed
F | Multiplies the contents of register @ by those of register Input Operation Output
u | and stores the product in double-length register © - © + 1.
n
c OFF No execution OFF
t
i
o ON Execution ON
n
0 [Symbol Name R Y Z |RW|XW([YW|[ZW | D T C Constant
p Multiplicand
e ® register O10]10101010
r Multiplier register OjlOoO|lO0O]l]O|O|O|O
a
anl © Product O o]0 |0
d
(Sample Program)
'_1 I__[ XWOT X XW02  ——YW10 ] (
X000 01000 00200 00003 visp

¢ This instruction multiplies the contents of register XW01
(1000) by those of register XW02 (200) and stores the
products in two consecutive registers, YW10 and YW11,
when NO-contact X000 is ON. It stores the upper word in
YW10 and the lower word in YW 11, and sets its output

ON.

*  The instruction does not execute any operation and sets its

output OFF when NO-contact X000 is OFF.

*  Carefully specify register ©, considering register © + 1, so that those registers do not exceed the specifiable register

range.

*  The result is expressed by (upper word register) x 65536 + (lower word register). In the sample above,
3 x 65536 + 3392 =200000.
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Instructions

Execute XWO01 -
XW02 / YWO05.

Note: XW02 = 00000

YES

Set the limit value
as the quotient and
zero as remainder.

I Store the result. ]

/ Register Divition (FUNO13)
E T T T T T T T T T
X Number of Steps
? input -|:® / - © }Overﬂow output 4
e
S [TT1T] [TLIT] (IT1T]
I )
o
n t t t Data displayed
F | Divides the contents of double-length register & - ® + 1 by Input Operation Output
: that of register ® and stores the quotient in register © and
¢ | the remainder in register © +1 . OFF No execution OFF
t
i Normal execution OFF
o} ON
n Overflow ON
O |Symbol Name R X Y Z |RW | XW[YW|ZW | D T C Constant
g ® | Dividend register (O O O NON NOX NON N
; Divisor register OJ]O0O|JO OO |O]|O
n{ © [Quotient O O]10 |0
d
( Sample Program>
'__' i____.{: XW01 /  YWO05 - ZW20 | <
X000 00001 00030 02814 Y100

L]

ZW20 Y ZW21 Y
| 02184 | 00016 | | Setouputon. |
(Quotient) (Remainder)
I Set output off. |

This instruction divides double-length data consisting of the
contents of registers XW01 (00001) and XW02

(00000) by that of register YW05 (30) when NO-contact
X000 is ON. If no overflow occurs, it stores the quotient
(02184) in register ZW20 and the remainder (16) in register
ZW21, then turns the output OFF. If an overflow occurs, it
stores the limit value of 65535 as the quotient and zero as
the remainder, then turns the output ON.

The instruction does not execute any operation and turns its
output OFF when NO-contact X000 is OFF

The operation result is as follows:

((XW01) x 65536 + (XW02)) / (YWO05) = (ZW20) remainder
(ZW21)

For example, (1x65536 + 00000) / 30 =2184 remainder 16.

*  No constant value can be used because this instruction executes register division.
*  Carefully specify register ©, considening register © + 1, so that those registers do not exceed the specifiable register

range.

*  The dividend is the double-length data of registers @ and ® + 1.
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> Greater-Than Comparison (FUNO14)
E T T T T T T T T T
E Number of Steps
F? Input {@ > :I—Decision output 3
e
S
3 [LLI1] (L1111
I .
0
n t t Data displayed
F | Compares the contents of register ® with those of register Input Operation Output
u and sets the output ON if the former is greater than the
n | latter (® > ®).
c OFF No execution OFF
t
i A>B ON
o] ON .
n A=<B OFF
O |Symbol Name R X Y Z |RW [ XW | YW | ZW | D T C Constant
p Value to be
el ® compared (OXN O NOI O O NO)
r
a Reference value (O O NOI NOI O NON )
n
d

< Sample Program)
I__" I__{ XWO1 >  YWO5 ] (
X000 08888 00888
*  This instruction compares the contents of register XW01
(8888) with the contents of register YWO05 (888) when NO-

contact X000 is ON.

Y10F

If XW01 > YWQS5, it sets the output ON.

XWor YWOS If XW01 < YWOS, it sets the output OFF.
For the example program, it sets the output ON.
08?88 00888 *  The instruction does not execute any comparison and sets

I its output OFF when NO-contact X000 is OFF.

Comparison

/
Set output ON. I |Set output OFF.

M No constant value can be used because this instruction executes register camparison.
*  The value to be compared ® and the reference value ® are not altered by comparison.
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Equal Comparison (FUNO15)

| !

1 I I !

E Number of Steps
Fr) Input -l:@ = }Decision output 3

e

S D:D:D

i

S :

n t t Data displayed

F | Compares the contents of register @ with those of register input Operation Output
u and sets the output ON if the former equals the latter

n | {®=0). .

c OFF No execution OFF
t

i A=B ON
0 ON

n A=B OFF
O [Symbol Name R X Y Z [RW|XW |[YW |ZW | D T C C. | Constant
p Value to be

e| ® |compared O Ol O NO NON NG

r

a Reference value OJ]O0O OO OO0 |O

n

d

(Sam ple Progra@

'_1 ’_[ XWO1
X000 00123

YWO05

r

00123

*  This instruction compares the contents of register XW01
(00123) with the contents of register YW05 (00123) when
NO-contact X000 is ON.

Comparison
00123
=00123

*  No constant value can be used because this instruction executes register comparison.
*  The value to be compared @ and the reference value ® are not altered by comparison.

YES

Set output ON.

Y

ISet output OFF. I

If XWO01 =YWO0S5, it sets the output ON.
For the example program, it sets the output ON.

* The instruction does not execute comparison and sets its
output OFF when NO-contact X000 is OFF.

Wa

Y10F
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< Less-Than Comparison (FUNO16)
E T T T T T T T T T
” Number of Steps
1? Input ~|:® < :I—Decision output 3
e
s
s (1111 (1111
| :
o}
n t t Data displayed
F | Compares the contents of register ® with those of register Input Operation Output
u and sets the output ON if the former is less than the latter
n[{® < ®}
c ¢ ’ OFF No execution OFF
t
i A<B ON
o] ON
n A=B OFF
O [Symbol Name R | X Y Z |RW | XW |YW |ZW | D T | C Constant
p Value to be
el ® compared O]J]O0]O|O|]O |0
r
a Reference value O]J]O0O OO |0 |00
n
d
< Sample Program>
H I_[ XW01 < YWO05 ] <
X000 00888 08888 V10F

*  This instruction compares the contents of register XW01
) (888) with the contents of register YWO05 (8888) when NO-
XWO01 YWO05 contact X000 is ON.

If XW01 < YWO05, it sets the output ON.
00888 08888 If XW01 = YWOS5, it sets the output OFF.
! For the example program, it sets the output ON.
I~> ‘__I *  The instruction does not execute any comparison and sets
_ its output OFF when NO-contact X000 is OFF.

Comparison
00888
<08888

YES V

ISet output ON. l ISet output OFF.

¢ No constant value can be used because this instruction executes register comparison.
*  The value to be compared ® and the reference value ® are not altered by comparison.
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Instructions

+ + Register Double-Length Addition (FUN017)
E T T T T T T T T
X Number of Steps
l? Input ~|: ® + 4 - © :}—Overﬂow output 4
e
S [TT11] (L1111 (1111
i )
o]
n t t t Data displayed
F [ Adds the contents of registers ® and ® + 1 to those of Input Operation Output
u | registers ® and ® + 1 and stores the sum in registers ©
nf{and©+1.
c OFF No execution OFF
t
é ON Normal execution OFF
n Overflow ON
0O |Symbol Name R X Y Z |RW|XW|YW|ZW | D T C Constant
2 ® | Augend register (Ol N ON NON NOIN NO)
; Addend register OO0 |0 |0 |0
n|{ © |Sum O O10 1|0
d
(Sample Program)
|_‘ l_[ XW01  ++  YW05 ——  ZW10 ] ( H
X000 12345 00011 12356 Y12A

Execute
XW01 - XW02
+YWO05 - YWO06.

NO Y
Store the sum in Store the limit value
ZW10 - ZW11. in ZW10 - ZW11.
! Y
Set output OFF. Set the output ON.

( Note >

.

This instruction adds the contents of two consecutive
registers, XW01 and XW02, to those of two other
consecutive registers, YW05 and YWO086, when NO-contact
X000 is ON.

If no overflow occurs, it stores the sum in two consecutive
registers, ZW10 and ZW11, and sets its output OFF.

If an overflow occurs during operation, the instruction stores
the limit value HFFFFFFFF in registers © and © +1, then
sets its output ON.

The instruction does not execute any operation and sets its
output OFF when NO-contact X000 is OFF.

No numeric value can be used because this instruction executes register addition.
* @and®+1,® and ®+1, and © and © +1 are handled as 32-bit, double-length registers.
¢ @, ®, and © may be even or odd registers. i
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- - Register Double-Length Subtraction - (FUNO018)
E T T T T T T T T T
< Number of Steps
l? Input { ® - NN © }Underflow output 4
e
3 (TT1T] (TTIT] (L1111
i
o
n k t & Data displayed
F | Subtracts the contents of registers ® and ® + 1 from those Input ' Operation Output
u | of registers ® and @ +1 and stores the result in registers
n|{© and ©+1.
c OFF No execution OFF
t
i Normal execution OFF
0 ON
n Underflow ON
O [Symbol Name R X Y Z |[RW|XW|YW |ZW | D T C Constant
2 ® | Minuend register O|l|O0OjO |0 |0
r Subtrahend register (O O NG O NGO
‘3 © | Difference @) OlO|O
d

(Sample Program)
H I__{: XWOT --  YW05 ——  ZW10 } j/ }__l
X000 12345 00045 12300 Y12A

®  This instruction subtracts the contents of two consecutive

Execute registers, YWO05 and YW06 from those of two other
Xm1 : sz consecutive registers, XW01 and XW02, when NO-contact
— YWOS - YWO06. X000 is ON.

If no underflow occurs, it stores the difference in two
consecutive registers, ZW10 and ZW11, then sets its
output OFF.

* If an underflow occurs during operation, the instruction
stores the absolute value in registers © and © +1, then

NO Store the absolute sets its output ON.
Store the difference value of the *  The instruction does not execute any operation and sets its
in ZW10 - ZW11. difference in output OFF when NO-contact X000 is OFF.
ZW10 - ZW11.
Y
Set output OFF. Set output ON.

*  No numeric value can be used because this instruction executes register subtraction.
* @®and®+1,® and ®+1, and © and © + 1 are handled ad 32-bit, double-length registers.
*  ® ®, and © may be even or odd registers.
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+. Constant Addition (FUNO020)
E T T T T T T T T T
- Number of Steps
Fr) Input {@ +. - © :I'Overﬂow output 475
e
3 (1111 (LI (1111
i
: A L L
n Data displayed
F | Adds a numeric value ® to the contents of register ® and Input Operation Output
u | stores the sum in register ©.
n
c OFF No execution OFF
t
i Normal execution OFF
o} ON
n Overflow ON
O [Symbol Name R X Y Z |RW|XW ([YW |ZW | D T C Constant
Fe) ® | Augend register OO0 |]O|]O|O}|O
r Addend 0~65535
?1 © |Sum O O |10 |0
d
(Sample Program)
|_l ’_[ XWO1 4. 1234 - YWo3 | ( >__|
X000 23456 24690 R14F
- Description
Execution *  This instruction adds constant value, 1234, to the contents
XWO01 +1234. of register XW01 (23456) and stores the sum in register
YWO03 when NO-contact X000 is ON. It sets its output OFF
if no overflow occurs.
YES *  If an overflow occurs during operation, the instruction stores
the limit value, 65535, in register ©, then sets its output
ON.
NO Y ®*  The instruction does not execute any operation and sets its
Stora the sum in Store the limit value, output OFF when NO-contact X000 is OFF.
YWO03. 65535 in YWO03.
Y /
Set output OFF. Set output ON.

*  No register can be used for the addend ® because this instruction executes numeric value addition.
*  Augend register ® and sum register © may be the same register.

Example: D0100 +.1 — D0100 (increment)

*  The number of steps used this instruction depends on the constant value:

< 256: 4 steps
> 256: 5 steps
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Store the absolute
value of the
difference in YWO03.

Store the difference
in YWO03.

i

Set output OFF. Set output ON.

*  No register can be used for the subtrahend ® because this instruction

- Constant Subtraction (FUNO21)
E T T T T T T T T T
X Number of Steps
l? Input ~|: ® - - © }Underﬂow output 4/5
e
3 [TLIT] (TTI1] (I11T]
i
: L L L
n Data displayed
F | Subtracts a numeric value ® from the contents of register Input Operation Output
u | @ and stores the resuit in register ©.
n
c OFF No execution OFF
t
! Normal execution OFF
o} ON
n Underflow ON
O |Symbol Name R X Y Z |RW|XWIYW|ZW | D T C Constant
2 ® | Minuend register O|l|0|]O|O|O|O|O
r Subtrahend 0~65535
ﬁ © | Difference O OO |0
d
(Sample Progra@
l__’ H XWo1 - 1234 - YWo3 | ( >__|
X000 23456 22222 R14F
- Description
®  This instruction subtracts a numeric value, 1234, from the
Execute contents of register XW01 (23456) and stores the
XWO01 - 1234. difference, 22222, in register YWO03 when NO-contact
- X000 is ON. It sets its output OFF if no underflow occurs.
* If an underflow occurs during operation, the instruction
YES stores the absolute value in register ©, then sets its output
ON.
. The instruction does not execute any operation and sets its
NO ¥ output OFF when NO-contact X000 is OFF.

executes numeric value subtraction.

*  Minuend register ® and difference register © may be the same register. Example: D0O100-. 1 — D0100 (decrement)

< 256: 4 steps
> 256: 5 steps

The number of steps used for this instruction depends on the constant value:
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X. - Constant Multiplication (FUNO22)
E T T T T T T T T T
X Number of Steps
p .
é Input -I:@ x. - © ]’EXGCUUOI’\ output 475
3 (LI [LIIT]
i
o}
n k t Data displayed
F | Multiplies the contents of register @ by numeric value ® and Input Operation Output
u | stores the product in double-length register © - © +1.
n
c OFF No execution OFF
t
i
o ON Execution ON
n
o [Symbol Name R X Y Z |RW | XW|YW |ZW | D T C Constant
p Multiplicand
o ® register 10|00 |0 |00
r Multiplier 0~65535
a
nl © Product O 01010
d
( Sample Program>
I__' |_£ XW01  x. 200 >—>  YW10 ] (
X000 01000 00003 R14F

XW01 Numeric value
| 01000 | 200
e B —
Upper word | Lower word
YW10Y YW11

| 00003 | 03392 |

( Note >

*  No register can be used for the multiplier ® because this instruction executes numeric value multiplication.

This instruction multiplies the contents (1000) of register XW01 by a
numeric value, 200, and stores the product in two consecutive
registers, YW10 and YW11, when NO-contact X000 is ON.

It stores the upper word part in YW10 and the lower word part in
YW11, then sets its output ON.
The instruction does not execute any operation and sets the output
OFF when NO-contact X000 is OFF.
The operation result is expressed by
(upper word register) x 65536 + (lower word register)

In the example above, 3 x 65536 + 3392 = 200000

*  Carefully specify register ©, considering register © + 1, so that these registers do not exceed the specifiable register
range.
*  The number of steps used for this instruction depends on the constant value:

< 256: 4 steps
> 256: 5 steps
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/. Constant Division (FUN023)
E T T T T T T T T T
X Number of Steps
F? Input ® /. - © }Overﬂow output 4/5
e
S
S (LITT] (ITIT]
I
o .
n k t Data displayed
F | Divides the contents of double-length register ® - ® + 1 by Input Operation | Output
z numeric value ® and stores the quotient in register © and
c remainder in register © +1 . OFF No execution OFF
t
i Normal execution OFF
0 ON
n Overflow ON
O {Symbol Name R X Y Z |RW | XW |[YW |[ZW | D T C Constant
°| ® [pividend oOloJo]Jo]ofo]o
; Divisor 0~65535
n © | Quotient O O[O |0
d

(Sample Program)

l__‘ ’__{ XW01 /
X000 00001

Execute XWO01 -
XWo02/ 30.

Overflow?

NO

\
| Store the result. |

ZW20  ZW21
| 02184 | 00016
(Quotient) (Remainder)

| Set output OFF. I

*  Noregister value can be used for the divisor ® because this instruction executes numeric value division.

* Carefully specify register ©, considering register © + 1, so that these registers do not exceed the specifiable register
range.

*  The dividend is the double-length data of registers @ and @ + 1.

® The number of steps used for this instruction depends on the constant value :

< 256: 4 steps
> 256: 5 steps

30 > zZw20 |}

J

02184

Note: XW02 = 00000

YES

Set the limit value
as the quotient and
zero as the
remainder.

Y

Set output ON. I

(o

Y100

This instruction divides double-length data consisting of the
contents of registers XW01 (00001) and the XW02 (00000) by a
numeric (30) when NO-contact X000 is ON. If no overflow occurs,
it stores the quotient (2184) in registers ZW20 and the remainder
(16) in register ZW21, then sets the output OFF.

If an overfolw occurs, it stores the limit value, 65535, as the
quotient and zero as the remainder, then sets the output ON.

The instruction does not execute any operation and sets its output
OFF when NO-contact X000 is OFF.

The operation is as follows:

{ (XW01) x 65536 + (XW02) } / 30 = (ZW20) remainder (ZW21)
For example, (1 x 65536 +0) / 30 =2184 remainder 16
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7.

Instructions

XWO01 Numeric value
| ow00 | | 0|

Comparison
01000 > 100

YES Y

> Consant Comparison
‘ Greater-Than (FUNO24)
T T T T T T T T
E Number of Steps
E Input {@ >. :]'Decision output 3/4
S
S [I11T]
i
o}
n t Data displayed
F | Compares the contents of register ® with numeric value Input Operation Output
U | and sets the output ON if the former is greater than the latter
n
c | {®>®) OFF No execution OFF
t
i A>B ON
o] ON
n A<B OFF
O [Symbol Name R X Y Z |RW|{XW|YW|ZW | D T Constant
p Value to be
e ® compared O O O NON NON NC)
r
a Reference value 0~65535
n
d
(Sample Program)
'—-H——{ XW01  >. 100 ] (
X000 01000 Y10F

*  This instruction compares the contents of register XWQ01
(1000) with a numeric value (100) when NO contact X000 is

ON.

¢ If XWO01 > 100, it sets the output ON. For the example

program, it sets the output ON

*  The instruction does not execute any comparison and sets its

output OFF when NO-contact X000 is OFF.

|Set output ON. I

lSet output OFF.

*  No register can be used for reference value ® because this instruction executes numeric value comparison.

*  The number of steps used for this instruction depends on the constant value:

< 256: 3 steps
> 256: 4 steps
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7. Instructions

=, Constant Comparison Equal (FUNO025)

1 ! 1 ! I ! T !

I
E Number of Steps
p Input = Decisi tput .
é npu ~|:® ]' cision outpu 3/4
S
s [IT11]
|
0 .
n t Data displayed
F | Compares the contents of register ® with numeric value Input Operation Qutput
ﬁ and sets the output ON if the former equals the latter
c |{®=61 OFF No execution OFF
t
i A=B ON
o ON
n A=B OFF
0O |Symbol Name R X Y Z |RW | XW |[YW |ZW | D T C Constant
p Value to be
e| @ |Lameind olojojololo]o
r
a Reference value 0~65535
n
d

(Sample Program)

l—‘ I—{ XWO01  =. 123
X000 00123
Operation .
*  This instruction compares the contents of register XW01

(00123) with a numeric value (123) when NO-contact X000
is ON.
If XWO01 =123, it sets the output ON.
If XW01 =123, it sets the output OFF.
00123 123 For the example program, it sets the output ON.
} *  The instruction does not execute any comparison and sets its
output OFF when NO-contact X000 is OFF.

L
N\

Y10F

XWO01 Numeric value

\

Set output ON. ISet output OFF.

*  No register can be used for reference value ® because this instruction executes numeric value comparison.
*  The number of steps used for this instruction depends on the constant value:

> 256: 3 steps

> 256: 4 steps
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7. Instructions

< Constant Comparison
: Less-Than (FUNO26)
T T T T T T T T
E Number of Steps
? Input -[@ <. } Decision output 3/4
e
s
g [IT1T]
i
o}
n t Data displayed
F | Compares the contents of register ® with numeric value Input Operation Output
z and sets the output ON if the former is less than the latter
c |{® <6 OFF No execution OFF
t
i A<B ON
o} ON
n A=B OFF
0 [Symbol Name R X Y Z |[RW{XW|YW |[ZW | D T C Constant
p Value to be
o ® compared OjJo0o|]O0O|OCJ]O|O
r Reference value 0~65535
a
n
d

( Sample Program>

'_1 l_[xwm <. 1000}
X000 00100

XWO01 Numeric value

Comparison
00100 < 1000

\

¢ This instruction compares the contents of register XW01
(100) with a numeric value (1000) when NO-contact X000

is ON.

If XWO01 < 1000, if sets the output ON.
If XW01 = 1000, it sets the output OFF.

For the example program, it sets the output ON.

e

Y10F

*  The instruction does not execute any comparison and sets

its output OFF when NO-contact X000 is OFF.

ISet output ON.I lSet output OFF.

*  No register can be used for reference value ® because this instruction executes numeric comparison.
* The number of steps used for this instruction depends on the constant value:

< 256: 3 steps
> 256: 4 steps
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7. Instructions

7.5
Logical operations

AND Register AND (FUNQ30)
E T T T T T T T T T
X Number of Steps
l? Input {@ AND - © }Execution output 4
e
S
s H (T w 111 H [ITT]
i
5 .
n t t t Data displayed
F | ANDs individual bits of register ® with those of register ® Input Operation Output
ﬁ and stores the result in register ©.
c OFF No execution OFF
t
i
o ON Execution ON
n
0O [Symbol Name R X Y Z |RW | XW |YW |ZW | D T C Constant
g ® | Operation data OlojJ]OoO O |]O |0 |0
r Operation data olojoOo OO OO
21 © | AND e) OlO|O
d
(Sample Program>
I___| I__[xwm AND  XWO05 — ZW10 } ( )-_1
X0000 H4321 H8765 H0321 Y14A

FEDCBA987654 3210
XWo01i0(1}0|0|0f0O|1|1|0f{0|1}0[OfO|O|1

AND by bits

XWos{1{0({0|0{0j1|{1|1]0f1|1]|0O[0Of1(O|1

ZW10{0j0|0(0|0OfO|1f{1}0]0O|1{0]|0O]0O

®*  This instruction ANDs individual bits in the word data of
registers XWO01 and XW05 and stores the result in register
ZW10 when NO-contact X000 is ON, then sets the output
ON.

*  The instruction does not execute the AND operation and
sets its output OFF when NO-contact X000 is OFF.

*  No numeric value can be used because this instruction executes a register AND calculation.
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7. Instructions

OR Register OR (FUNO31)
E T T T T T T T T T
x Number of Steps
Fr) Input {@ OR R © }Execution output 4
e
s
s H[TTT] H[ITT] HITT]
|
o .
n t t t Data displayed
F | ORs individual bits of register ® with those or register Input Operation Output
g and stores the result in register ©.
c OFF No execution OFF
t
i
0 ON Execution ON
n
0O |Symbol Name R X Y Z |RW | XW([YW|ZW | D T C Constant
2 ® | Operation data O|lO0O|]O0O]JO |0 |0 |0
r Operation data OlO0O|O|JO OO0
2 © OR O O10 1|0
d

(Sample Program)
i___' |___[ XWO01  OR YW05 o ZW10 1 ( >__I
X000 H1234 HCB87 HDBB7 J \

Y14A

*  This instruction ORs individual bits in the word data of
registers XWO01 and YWO05 and stores the result in register

FEDCBAO987654 3210 ZW10 when NO-contact X000 is ON, then sets the output
ON.
XW01/0/0]0|1]0/0{110|0|0(1(1[0]1]0]0 *  The instruction does not execute any operation and sets

output OFF when NO-contact X000 is OFF.
OR by bits

Ywos{1{1]0j0{1{0|1}1{1]0|0|0|O}1|1]1

ZW10{1 {1 {01 {1{of{1|1|1|O|1|1]O|1{1|1

i No numeric value can be used because this instruction executes a register OR caluculation.
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7. Instructions

EOR Register Exclusive OR (FUNO032)
E T T T T T T T T
e Number of Steps
l? Input {@ EOR - © } Execution output 4
e
S H 111 H [T H (L]
i
o)
n k t t Data displayed
F | Exclusive ORs individual bits of register @ with those of Input Operation Output
ﬁ register ® and stores the result in register ©.
c OFF No execution OFF
t
i
0 ON Execution ON
n
O |Symbol Name R X Y Z |RW|XW | YW |ZW | D T C Constant
2 ® | Operation data O NON RO NOINON NON N,
r Operation data OO O OO NON N
2 © Exclusive OR O O|10 |0
d

< Sample Program>

'.___H._[xwm EOR  YWO05 — zw1o]
X000 H1234 H5678 H444C

: Description

(ool

Y14A

*  This instruction exclusive ORs individual bits in the word
data of registers XW01 and YWO05 and stores the result in

FEDCBA987654 3210
XwWo1t|ofojojt1fojoj1jofojoj1j1{0j1]0|0 .

( Exclusive OR by bits )

Ywo0s|0|1]0f1|0j1}|1{0]O|1|1{1]1]0|0fO

zwio|o|1lolo|o|1]olofol1]olo|1]1|o]0

i No numeric value can be used because this instruction executes a register exclusive OR calculation.

registers ZW10 when NO-contact X000 is ON, then sets
the output ON.

The instruction does not execute any operation and sets its
output OFF when NO-contact X000 is OFF.
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7. Instructions

NOT Inversion (FUNO034)
T T T T T T T
E Number of Steps
F? Input {@ NOT :]'Execution output 3
e
S
s H 1] w (1]
i ,
o]
n k t Data displayed
F | Inverts the contents of register ® and stores the result in Input Operation Output
ﬁ register ®.
c OFF No execution OFF
t
i
0 ON Execution ON
n
0O |Symbol Name R X Y Z | RW | Xw ZW | D T C Constant
g ® | Operation data O NG) o100 |0
; Inverted data O O 1|0
n
d
(Sample Prograer
l___l |__[ XWO01 NOT YWos ] (
X000 H1234 HEDCB Yian

*  This instruction stores the inverted form of all bits of register XW01

in register YWO05 and sets the output ON when NO-contact X000 is

ON.

*  The instruction does not execute any operation and sets its output

FEDCBA987654 3210
Xwo1|0{o|oj1{0j0j1fo|OfOf1]1|O[1]0O]|O

( Inversion of all bits )

Y

Ywos|{1|{1{1]0f1f1]0|1[1f1]0|0f1|{O}|1|1

*  No numeric value can be used because this instruction executes register inversion.

OFF when NO-contact X000 is OFF.
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7. Instructions

RTR Right Rotate (FUNO35)
T T T T T T T T T
E Number of Steps
? Input {@ RTR - © }Bit <0> decision output : 4
e
S
2 eI Jasta
- \
0
n t N Data displayed
F | Rotates the contents of register ® to the right by the number Input Operation Output
z of bits specified by ® and stores the result in register ©.
c OFF No execution OFF
t
i Bit <0> is 1. ON
0 ON Execution
n Bit <0> is 0. OFF
o |Symbol Name R X Y Z |RW | XW |YW |ZW | D T C Constant
p| ® |Operation data (OO O NOI NON NON N0
e -
Number of bit ~
r positions rotated 0~15
a
n © | Rotation result O OO0 |0
d

(Sample Program)

'_H_[ XW01 RTR 02 — 2zZwoi | < >_|
X000 H8765 He1D9 -

Y10F

|

*  This instruction rotates the contents of register XW01 (H8765) to the

FEDCBA9876543210 - right by two bits and stores the rotated data in register ZWO01
i (H61D9) when NO-contact X000 is ON.
XWO1/110 0001 1]110]1}110]0}110}1 * It sets the output ON because bit <0> =1 in the result.
GLGLLGLLGLGGG If bit <0> is 0, it sets the output OFF.
Rotated to the right by two bits. ) *  The instruction does not execute any rotation and sets its output OFF

when NO-contact X000 is OFF.

ZW01{0|1}1]0|0j0|O|1|[1{1|0}1[1]{0]0O]|1

Bit <0> decision output I

is ON because the bit is 1.

*  The number of bit positions rotated, ®, is specifiable 0 to 15.
* Operation data @ is not altered by rotation.
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7. Instructions

RTL Left Rotate (FUNO36)
E T T T T T T T T T
X Number of Steps
F? Input {@ RTL - © ]—Bit <0> decision output 4
e
s
s H [T H [T
i - A
0
n t \ Data displayed
F | Rotates the contents of register @ to the left by the number Input Operation Output
ﬁ of bits specified by ® and stores the rotation result in
c |register ©. OFF No execution OFF
t
i Bit <0> is 1. ON
0 ON Execution
n Bit <0> is 0. OFF
Symbol Name R X Y Z |RW | XW |[YW |ZW | D T C Constant
¢}
p ® | Operation data O|lO0OjJ]O OO OO
e -
Number of bit ~
r positions rotated 0~15
a
n © | Rotation result O OO0 |0
d
(Sample Program)
H l__[ XWO01 RTL 02 — 2ZWoi :Il ( >_|
X000 H61D9 H8765 Y10F

FEDCBA9876543210

Xwo1t|of1|1{o|ojojof1|1]{1{0|1|1[0]|0O]1
C/vvvwvwvwvvv
Rotated to the left by two bits. )

l

Zwo1|1{0jojofof1{1f{1{0]1[{1]0]0{1]|0]|1

Bit <0> decision output |

is ON because the bit is 1.

*  The number of bit positions rotated ® is specifiable from 0 to 15.

*  Operation data @ is not altered by rotation.

*  This instruction rotates the contents of register XW01 (H61D9) to
the left by two bits and stores the rotated data in register ZW01
(H8765) when NO-contact X000 is ON.

* It sets the output ON because bit <0> =1 in the result.

If bit <0> is 0, it sets the output OFF.
The instruction does not execute any rotation and sets its output

OFF when NO-contact X000 is OFF.
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7. Instructions

AND. Constant AND (FUNO040)
E T T T T T T T T
~ Number of Steps
5’ Input {@ AND. - © ]—Execution output 4/5
e
S
S H 1T H[LIT]
i )
o
n k t Data displayed
F | ANDs individual bits of register ® with those of numeric Input Operation Output
ﬁ value ® and stores the result in register ©.
c OFF No execution OFF
t
i
0 ON Execution ON
n
0O [Symbol Name R X Y Z |RW | XW |YW |ZW | D T C Constant
2 ® | Operation data ON O O NOI NON NON N,
: HO000~
v Operation data
a HFFFF
3 © |AND O OO0 |0
(Sample Program)
'—1 |—[ XW01 AND. Hi1234 — YWO05 ] (
X000 H4321 H0220 Y10F

XWO01

Numeric value

YWO05

FEDCBA987654 3210
of1|o0|ofofoj1]1|0f0}|1]0|0fj0|O]|1

0{oj|0|1j0f/0|1{0}0jO|1}1]0|1]0f0

*  No register can be used for operation data ® because this instruction executes a numeric value AND calculation.

¢ This instruction ANDs individual bits in the word data of
register XW01 with those of a numeric value (H1234) and
stores the result in register YW05 when NO-contact X000 is
ON, then sets the output ON.
*  The instruction does not execute any operation and sets its
AND by bits output OFF when NO-contact X000 is OFF.

The number of steps used for this instruction depends on the constant value:

< HO100: 4 steps
> H0100: 5 steps
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7. Instructions

OR. Constant OR (FUNO041)
E T T T T T T T T T
X Number of Steps
Z Input {@ OR. - © } Execution output 4/5
3 H (111 H [T
i
S .
n k t Data displayed
F | ORs individual bits of register ® with those of numeric value Input Operation Output
,Li and stores the result in register ©.
c OFF No execution OFF
t
i
o ON Execution ON
n
0O |Symbol Name R X Y Z |RW | XW |YW |[ZW | D T C Constant
2 ® | Operation data Ojo0o|J]Oo|J]O]J]O}{O}O
. HO000 ~
r Operation data
a : P HFFFF
3 © OR O O10 |0

<Sample Progra@
l_1 I_.[ XW01 OR.  HS555 —» YWO5 : < H
X000 H1234 H5775 Y10F

*  This instruction ORs individual bits in the word data of
register XWO01 with those of a numeric value (H5555) and
FEDCBA9S87654 3210 stores the result in register YW05 when NO-contact X000
XWotjofojojt1|ofo|1{o}jofoj1|1]|0f{1]O]O is ON, then sets the output ON.
i ¢ The instruction does not execute any operation and sets

OR by bits output OFF when NO-contact X000 is OFF.

Numeric value (0|1 0|1 {0{1|0|1|0]1]0]1{0[1]|0]1

l

ywos|a|1|o|1{ol1|1]1]o]1]1]1]o|1]0]1

*  No register can be used for operation data ® because this instruction executes a numeric value OR calculation.
*  The number of steps used for this instruction depends on the constant value:

< HO100: 4 steps

= H0100: 5 steps

—
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7. Instructions

EOR. Constant Exclusive OR (FUNO042)
E T T T T T T T T T
X Number of Steps
Fr’ Input «[@ EOR. - © } Execution output 4/5
e
S
s H 111 H [T
i
o ]
n t t Data displayed
F | Exclusive ORs individual bits of register ® with those of Input Operation Output
: numeric value ® and stores the result in register ©.
c OFF No execution OFF
t
i
0 ON Execution ON
n
0O |Symbol Name R X Y Z |RW | XW |YW |ZW | D T C Constant
2 ® | Operation data OlO0O]lO]JO]l]O |0 |0
. H0000 ~
r Operation data
a i HFFFF
2 © | Exclusive OR O o100

<Sample Program>

t_’ H XW01 EOR. HDCBA > YWO5 _—IJ < >_|

Y10F

*  This instruction exclusive ORs individual bits in the word
data of register XW01 with those of a numeric value

FEDCBAO987 654 3210

Xwo1jofo|of1{ojof1|oj0f{0}1f{1|0f1{0O|0 (HDCBA) and stores the result in register YW05 when NO-
contact X000 is ON, then sets the output ON.
B B ®* The instruction does not execute any operation and sets its
< Exclusive OR by bits > output OFF when NO-contact X000 is OFF.

111]1(0]0f1}0(1|1}1{0|1}]0

:

YWO5[1{1]0|0|1|[1]1{0]1]0|0|0|1|1]|1{0

*  No register can be used for operation data ® because this instruction executes a numeric value exclusive OR
calculation.
*  The number of steps used for this instruction depends on the constant value:
< HO0100: 4 steps
> HO0100: 5 steps

pary
-
o

Numeric value
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7. Instructions

TEST Bit Test (FUNO043)
E T T T T T T T T T
x . Number of Steps
l'? Input {@ TEST }Deoision output 3/4
e
s
s H[TT]
i .
o}
n t Data displayed
F | ANDs individual bits of register ® with those of numeric Input Operation Output
U | value ® and sets the output ON if the resuit is not 0, or sets
o | the output OFF f itis 0. OFF No execution OFF
t
i AND result is not 0. ON
o) ON
n AND result is 0. OFF
0 [Symbol Name R X Y Z |RW|XW |YW |ZW | D T C Constant
p| ® |Operation data OO NCH NCI NOI NON NG
e

H0000 ~

r Test data HFFFF
a
n
d

(Sample Program>

'—‘ |—|: XW01 TEST  H5555 ] ( )——|
X000 HAAAA F

Y10

FEDCBAO9876543 210 *  This instruction ANDs individual bits in the word data of register
xwoil1lol1lol1lol1lol1lol1lof1lol1]0 XWO01 with those of a numeric value (H5555) when NO-contact
X000 is ON.
- It sets the output OFF because the result is 0.
@ If the result is not 0, it sets the output ON.
*  The instruction does not execute any operation and sets its output
Numeric value [0]1{0{1|0j1|0]1]0|1]|0[1{0|1]0]1 OFF when NO-contact X000 is OFF.

l

Result{0|0|0|0|0]0]0|0|0|{0]|0|0]0|0|0|0

° Only a numeric value can be used for test data ®.

*  The number of steps used for this instruction depends on the constant value:
< HO0100: 3 steps
= H0100: 4 steps
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7. Instructions

NEG Two’s Complement (FUNO046)
E T T T T T T T T T
x Number of Steps
Fl? Input {@ NEG }Execution output - 3
e
s
| wOm quits

» \

o
n & N Data displayed
F | Calculates the two’s complement of the contents of register Input Operation Output
: ® and stores it in register ®.
c OFF No execution OFF
t
i
0 ON Execution ON
n
0 [Symbol Name R X Y Z |RWIXW|YW |ZW | D T C Constant
p| ® |Operation data OO0 |lO]JO O |O}O0O
e Two’s complement
r data © ©10 |0
a
n
d

<Sample Program>
|_‘ }_[ XWO01 NEG YWO5 ]I < }_I
X000 H1234 HEDCC Y10F

*  This instruction calculates the two’s complement (inverted data
+1) of register XWO01 and stores it in register YW05, then sets
FEDCBA9 876543 21 0 the qutput QN, when NO-contact X000 is O.N. .
¢ The instruction does not execute any operation and sets its
XW01{0|0|0f1]|0j{0|1}]0|0|0|1|1}|0}1/0]|0 output OFF when NO-contact X000 is OFF.

( Inversion of all bits )

1

1{1]1110|0|1{0 1|1

purs
—_
-
o
jury
-
o

Inversion result

+1

Ywos{1{1{1]0|1|1{0}1|1{1]0[{0|1]1]0]|0O
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7. Instructions

7.6
Data conversion instructions
BIN Binary Conversion (FUNO50)
E T T T T T T T T T
x ) Number of Steps
FI? Input ~[:® BIN }Error output 3
e
s
s H [T [TT1T]
! .
n t t Data displayed
F | Converts four-digit BCD (binary-coded decimal) data from Input Operation Output
u register @ to binary data and stores the binary data in
n .
c |register ®. OFF No execution OFF
t
i Normal OFF
0 ON Execution
n Error ON
o [Symbol Name R X Y Z |RW | XW |[YW |[ZW | D T C Constant
p ® | Operation data C]l]OJO|J]O|O OO
e Binary data O 1010
r
a
n
d

( Sample Program)

|_’ |,_{: XW01 BIN  YWO5 ] ( >__|
X000 H4660 04660 <:D escription VioF
*  This instruction converts the contents of XWO01, a four-digit,

binary-coded decimal number, to a binary number and stores the

FEDCBAO987 6543210 binary number in register YW05 when NO-contact X000 is ON.

It sets the output OFF if the execution is normal.
Xwo1l0}1|0fof{0|1|1|0{0|1]|1|/0]0}|0O|0]|O ¢ If any of the digits, obtained by dividing conversion data every
; B 7 four bits, exceeds 9, the instruction sets 9 as the limit and
executes conversion, then sets the output ON.

The instruction does not execute any operation and sets its
output OFF when NO-contact X000 is OFF.

Y
YWos{0{0{0|1]|0|0|1|/0]|0|O}|1{1]0|1]0[0

Y

lSet output OFF. | lSet output ON. |

*  For binary conversion of hexadecimal ABCD, etc., the instruction executes conversion using hexadecimal 9999 and
sets the output ON.

152 Ex 100



7. Instructions

BCD1 BCD Conversion (FUNO51)
E T T T T T T T T T
X » Number of Steps
Fl? Input {@ BCD1 }Error output 3
e
s
s [IT11] H[ITT]
i
o
n k t Data displayed
F | Converts the contents of register ® to four-digit (BCD) data Input Operation Output
g and stores the BCD data in register ®.
c OFF No execution OFF
t
i Normal OFF
o ON Execution
n Error ON
O [Symbol Name R X Y Z |RW | XW |[YW |ZW | D T C Constant
p Operation data
e ® (binary) (X NG O O NON NON N
r
a BCD data O O10 10
n
d <

(Sample Program)

Hl l XW01 BCD YWO05
04660 HaB60

X000

FEDCBAQ9876543210
Xwo1|ofojof1(ofo|1|ojojoj1j1jo}j1}0|0

H1234 =4660 (decimal)

reater than YES

999 ?

*  This instruction converts the contents of XWQ01 to four-digit,
binary-coded decimal data and stores it in register YW05 when
NO-contact X000 is ON.
It sets the output OFF if the execution is normal.

* If data to be converted is greater than 9999, the instruction sets
9999 as the limit and executes conversion, then sets the output

ON.
*  The instruction does not execute any operation and sets its

NO ISet 9999 as the limit l

Conversion from binary to BCD | ISet output ON. I

YWo0s5{0|{1]0]0|0}1|1|0[0|1]|1|0({0|0]|0O]|0O

— k_Y_J‘;.V__J —
X103 X102 X10? X100

—
Note

. The instruction’s conversion range is from 0 to 9999 (hexadecimal 0 to 270F)

output OFF when NO-contact X000 is OFF.

Y10F

-

*  The instruction is applicable only to single-length BCD conversion. (For double-length data conversion, see FUN52, BCD2.)
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7. Instructions

Double-Length BCD
BCD2 Conversion (FUNO052)
T T T T T T T T T
E Number of Steps
P Input {@ BCD2 }Execmion output 3
e
S
S [ILIT] LTI
i _
o
n t t Display of data without sign
F | Converts double-length data of registers ® and® + 1 to Input Operation Output
U | binary-coded decimal (BCD) data of up to 10 digits and
n : .
c | stores the BCD data in registers ®, ® +1 and ® +2. OFF No execution OFF
t
i
0 ON Execution ON
n
0 [Symbol Name R X Y Z |[RW | XW YW |[ZW | D T C Constant
p Operation data
5 ® (binary) O]J]O0 O[O |0
r BCD data O O 10 |0
a
n
d

@amplé Program)

H l_[ D0120 BCD2 D0100]
X000 65535 HO042

D0120 (upper word) D0121 (lower word)
I HFFFF ] HFFFE |

¥

[ BIN —BCD l

\

D0100 (High order) D0101 (Middle) D0102 (Low order)
| Hoos2 | Heaos | H7204 ]
1010 100

Set output ON.

ol

Y10F

*  This instruction converts the double-length binary data of D0120
and D0121 to BCD data of up to 10 digits and stores the BCD
data in DO100, D0101, and D0102 when NO-contact X000 is
ON. It then sets the output ON.

*  The instruction does not execute any operation and sets its
output OFF when NO-contact X000 is OFF.

*  The instruction’s conversion range is from O to 4/294967,295 (0 to HFFFFFFFF) .
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7. Instructions

ENC Encode (FUNO053)
E T T T T T T T T T
” Number of Steps
Fr) Input ® ENC :]'Execution output 3
e
S
S R H [T
! - /
o]
n t t Data displayed
F | Finds the bit position of the most significant ON bit in the Input Operation Output
z contents of register @ and stores it in register ®.
c OFF No execution OFF
; ‘
i
0 ON Execution ON
n
o [Symbol Name R X Y Z |RW | XW | YW [ZW | D T C Constant
p| ® |Encode data O NG NG NOI O NON NG
e Bit position data O O 10 }|0
r
a
n
d

(Sample Program)
‘ | XW01 ENC YWOS ] ' < >_.i
X000 H2345 HO00D Y10F
|

*  This instruction finds the bit position of the most significant ON bit in

register XW01 and converts the bit position to four bit data and stores
FEDCBA9E876543 21 _0 it in register YW05 when No-contact X000 is ON, then sets the

XwWo1|0f0o|1|{0j0j0f{1|1]|0|1]0{0]0}1]0]|1 output ON.

M If register XWO01 is 0, the instruction stores HFFFF in YWO05 and sets
the output ON.

- *  The instruction does not execute any encode operation and sets its

\ output OFF when NO-contact X000 is OFF.

XW01=07?

l Stores HFFFF in YWO05.

Top bit position J

Y
YW05{0({0f0f{0f0|0O(0|0O|0|O]O|O|1]|1]0O]|1

HO00D

\
Set output ON.
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7. Instructions

DEC Decode (FUNO54)
E T T T T T T T T
x Number of Steps
F? Input {@ DEC ]—Execution output 3
e
S
s H[TTT] H
i .
o)
n t t Data displayed
F | Stores a * 1 in register ® only at the bit position indicated Input Operation Output
E by the least significant four bits of register ® and stores ‘0’
c |t all other bit positions. "OFF No execution OFF
t
i
o ON Execution ON
n
o |Symbol Name R X Y Z |RWI|XW YW |ZW | D T C Constant
p| ® |Bitposition data OJ]o|J]OoOjJO O[O |0
e Decode data O OO0 |0
r
a
n
d

(Sam ple Program)

'_l I__[xwm DEC YWO05 ]
X000 H5678 H0100

This instruction stores a * 1’ in register YWO05 at the bit position
(8) indicated by the least significant four bits of the contents of

XWO01, stores ‘ 0 ’ at other bit positions when NO-contact X000
is ON, then sets the output ON.
In the register XWO01, only the least significant four bits are valid
and all other bits are ignored.
The instruction does not execute any decode operation and sets

:

FEDCBA9876543210
XWo1{0f1{of1{0f1|1]0]j0j1{1y1|1}j0|0|0

Y 8
The bit position (8)
is ‘1" and all ott\er bits are ‘0.

!

FEDCBA9 ®7 6543 210
YWo0s5{0({0|0f0|0|0|0|1]0|0O}|0O]0O|0|0O]|0O]|O

its output OFF when NO-contact X000 is OFF.

\
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7. Instructions

BITC Bit Count (FUNOS55)

1 I I 1

E T T

x Number of Steps
I? Input {@ BITC }Execution output 3

e

S

s H[TT] DT{D

i

S .

n t Data displayed

F | Counts the number of ON bits in the contents of register @ Input Operation Output
g and stores the total in register ®.

c OFF No execution OFF
t

i

o ON Execution ON
n

0 Symbol Name R X Y Z |RW|XW |YW|ZW | D T C Constant
p| ® |Bitcountdata OO |0 |J]O]J]OC|O|O

e Total ON bits O O|l0O |0

r

a

n

d

(Sample Program>

t___( XWO01  BITC YW05]
X000 H1234 00005

' *  This instruction counts the number of ON bits in XW01 (5) and

stores it in YWO05 when NO-contact X000 is ON, then sets the

output ON.

o

Y10F

FEDCBA9876543210 *  The instruction does not execute any bit count operation and sets

0]1]0{0

1

XWo1 (0|0 |0|1|0|O|1{0]0]|0O

1
Y
Counts the number (5)

of ON bits in XW01 and
stores it in YWO05.

{

YWO05 [0|0|0|0|O|O|O|O|O[0OjOjO|0O|1]|0O[1

its output OFF when NO-contact X000 is OFF.
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7. Instructions

7.7
Special functions

UL Upper Limit (FUN060)
E T T T T T T T T T
" Number of Steps
F? Input {@ uL - © :|—Decision output 4
e
s
$
0
n Data displayed
F | Limits the value of register ® to those of register ® as an Input Operation Output
r“} upper limit and stores the value in register ©.
c OFF No execution OFF
t
i A<B OFF
o} ON Execution
n A>B ON
o [Symbol Name R X Y Z |RWIXW YW |[ZW | D T C Constant
p| ® |Operation data OO N NON NON NON NG
e Upper limit value Ojojlo|jJ]Oo|]O OO
; © | Limit result O o|lo]|o
n
d

(Sample Program>
I___.' l___[ XW01 UL YWOS - ZWo1 gl < }_l
X000 05000 03333 03333 Y10F

This instruction limits the contents of register XW01 (5000) to
those of register YWO05 (3333) as an upper limit and stores the
value in register ZW01 when NO-contact X000 is ON.

© Because 5000 is greater than 3333, the instruction stores 3333
in ZWO01 and sets the output ON.
*  The instruction sets the output ON if the contents of XW01
exceed the limit value, and otherwise sets the output OFF.
3333f----- *  The instruction does not execute any upper limit operation and
: sets its output OFF when NO-contact X000 is OFF.
! .
i
1
1
1
1 1 @
0 3333 5000
Set output
Set output © C;: 9“
OFF. )
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7. Instructions

I_H_[xwm LL  YWOS5
%000 02000 03500

< Operation )

3500

©

Setoutput ~ Set output
ON. OFF.

LL Lower Limit (FUNO61)
T T T T T T T T
E Number of Steps
F? Input -l:@ LL - © }Decision output 4
e
S
$
I D]{D [DED I:DED
o]
n Data displayed
F | Limits the contents of register ® to those of register ® as a Input Operation Output
U | lower limit and stores the value in register ©.
n
c OFF No execution OFF
t
i A=>B OFF
o) ON Execution
n A<B ON
0 |Symbol Name R X Y Z |RW [ XW |YW |[ZW | D T C Constant
p| ® |Operation data OO0 |0 |lO0OJO |0 |0
e Lower limit value OjojJ]OoO|]O OO0
; © | Limit result O olo|o
n
d
(Sample Program)
é

ZW01 ] ( H
03500 J A

Y10F

Description

*  This instruction limits the contents of register XW01 (2000) to
those of register YWO05 (3500) as a lower limit and stores the
value in register ZW01 when NO-contact X000 is ON.
Because 2000 is smaller than 3500, the instruction stores 3500
in ZWO01 and sets the output ON.

¢ The instruction sets the output ON if the contents of XW01 are
below the limit value; and otherwise the output is OFF.

*  The instruction does not execute any lower limit operation and
sets its output OFF when NO-contact X000 is OFF.
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7. Instructions

MAX Maximum (FUNO062)
E T T T T T T T T T
x Number of Steps
Z Input { ® MAX [nn] }Execution output 4
S
: (ITIT]
° | L
n Data displayed
F | Finds the maximum value in (nn) registers in a table Input Operation Output
u | beginning with register @, then stores the maximum value in
n | register ® and its table pointer (index value) in register )
c +1. OFF No execution OFF
t
i
g ON Execution ON
0 [Symbol Name R X Y Z |RW | XW |[YW |[ZW | D T C Constant
p| ® |Table’s first register O O O O O O N
e Maximum @) 4]0 10
; nn | Table size 1~64
n
d
< Sample Program)
H }———[ YW01 MAX[07]  ZWo1 ] <
X000 00001 00005 Y10F

XWO01

>

XWo02

XW03

XWo04

XW05

XWO06

XWo7

o a @ -

N

ZW01 ®
ZW02 ®

i If there are two of more maximum values, the
smallest pointer number among them is stored.
*  The specifiable range of table size (nn) is from 1 to 64.

This instruction finds the maximum value (5) in a seven-
register table beginning with register XW01, then stores the
value in register ZW01 when NO-contact X000 is ON. It
also stores in register ZW02 the table pointer (3) that
indicates the location of the maximum, then sets the output

ON.

The instruction does not execute any operation and sets its
output OFF when NO-contact X000 is OFF.
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7. Instructions

XWO01

WA

XW02

XW03

XWo04

XWO05

XW06

cn(.ow(—)i

If there are two or more equal minimum values, the smallest pointer
number is stored.
The specifiable range of table size (nn) is from 1 to 64.

0
4

ZWO01
ZW02

TN

0]
@

S
4
5

MIN Minimum (FUNOB3)
E T T T T T T T T T
X Number of Steps
E Input { ® MIN  [nn] }Execution output 4
s
: NEEEN [0
5 )
n k t Data displayed
F | Finds the minimum value in (nn) registers in a table Input Operation Output
u | beginning with register ®, then stores the minimum value in
n | register ® and its table pointer (index value) in register .
c 1. OFF No execution OFF
t
i
g ON Execution ON
0 [Symbol Name R X Y Z |RW | XW |YW |ZW | D T C Constant
p| ® |Table’s first register Ojlo |00 |00 |0
e Minimum @) |10 |0
; nn Table size 1~64
n
d
(Sample Program>
I——‘ |———[ XWO01  MIN [06] ZWO01 ] (
X000 00008 00001 Y10F

This instruction finds the minimum value (1) in a six-register
table beginning with register XW01, then stores the value in
register ZW01 when NO-contact X000 is ON. It also stores
in register ZW02 the table pointer (2) that indicates the
location of the minimum counted from the first address of
the table, and sets the output ON.

The instruction does not execute any operation and sets its
output OFF when NO-contact X000 is OFF.
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7. Instructions

AVE Average Value (FUNO64)
E T T T T T T T T
x . Number of Steps
E Input «[ ® AVE [nn] }Execution output 4
S
s (LI
I
0 | 4
n Data displayed
F | Calculates the arithmetic average value of (nn) registers in a input Operation Output
u | table beginning with register ® and stores it in register ®.
n
c OFF No execution OFF
t
i
2 ON Execution ON
0 [Symbol Name R X Y Z |RW | XW | |YW|ZW | D T C Constant
p| ® |Table’s first register OjJ]O0 OO0 0|00
e Average value O 10 |0
; nn | Table size 1~64
n
d
(Sample Program)
H |——[ XW01 AVE[07]  ZWO1 ] <
X000 00001 00004 Y10F

L]

XW01

o

XWo2

XW03

XWo04

—zwor [ & ]

XW05

Average value

XW06

XWo7

Nlola|lslwn]=
o g oA W N o

*  The specifiable range of table size (nn) is from 1 to 64.

This instruction calculates the arithmetical average of a
seven-register table beginning with register XW01 and
stores the avarage value in register ZW01 when NO-
contact X000 is ON, then sets the output ON.

The instruction does not execute any operation and sets its
output OFF when NO-contact X000 is OFF.
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7. Instructions

FG Function Generator (FUNOB5)
E T T T T T T T T
X Number of Steps
ﬁ? Input { ® FG [nn] - © }Exeeution output 5
e
S
s [LIIT] HEREN (111
5 .
n t t t Data displayed
F | Generates the optional function by parameters of 2 X (nn) Input Operation Output
U | table beginning with register ®.
n
c OFF No execution OFF
t
i
2 ON Execution ON
o [Symbol Name R X Y Z |RW | XW |[YW|ZW | D T C Constant
p| @ |Inputregister Oj]o|lO0]J]O|JO|O|O
e First register for
r function data table ©10 10100
a| © |Outputdata O O10 1|0
n Number of function -
d M| data registers 1~32
QSample Program)
7 I
XW02  FG[04] D0100 — D0090 | \
R301 ’ Y000

Function data table

(o100 Xo
D0101 X4
D0102 Xp
2%nn J D0103 Xq
=8words | D0104 Yo
D0105 Y,
D0106 Y,
\.D0107 Y,

¢ I Xy > Xi, Xiand Yi are ignored because of the premise

that Xy = Xy = X,... = X,

0 Xg X; ® Xy Xg

I
I
}
I
1
1
1
1
I
1

T
1
1
1

-
>

(Xwo02)

*  Yimay satisfy Yy < Yior Y,y > Vi

¢ This instruction executes a function when NO-contact R301
is ON.

*  Ifan X-value ® specified by register XW02 satisfies the
inequality Xj.; < @ < X; the following output data © is
stored in register D0090.

O©=Yi1 +(®=Xiq) X (Yi-Yig) I (X - Xig)

*  If@ > Xg, the value of Y5 is stored.

* f® < Xg, the value of Yy is stored.
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7. Instructions

RT Square Root (FUNQ70)
E T T T T T T T T
X Number of Steps
? Input —l: ® RT }Execution output 3
e
S
s II%IJ (LI
' | L
0
n Display of data without sign
F | Finds the square root of double-length data in registers ® Input Operation Output
u | and @ + 1 then stores it in register ®.
n
c OFF No execution OFF
t
i
g ON Execution ON
o [Symbol Name R X Y Z |RW | XW |YW |ZW | D T C Constant
p| ® |Operation data OO O NON NON NONNO)
e Square root O OO0 1|0
r
a
n
d

(Sample Program)
H |————[ XWO1 RT YWO05 ] < H
X000 00876 07580 Y10F
*  This instruction calculates the square root of 32-bit binary
data (double-length data) in register X\W01 and XW02,
XWO01 XWo02 stores it in register YWO05, and sets the output ON when
l 00876 47044 J NO-contact X000 is ON.

(upper word) |

(lower word)

Calculates the
square root.

Stores the result (7580)
in register YWO0S5.

*  Register ® may be an even or odd register.
*  Register ® and @ +1 are not altered by the square root extraction.
*  Register ® and ® +1 are treated as double-length data.

*  The instruction does not execute any operation and sets its

output OFF when NO-contact X000 is OFF.
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Instructions

0 18000 27000 36000 54000  gocac
\ / \ .
\\ // AN /1|
Set output = =7
OFF. ON OFF on |
|

( Note )

The range of operation data @ is from 0 to 65535.
*  Relative error is +0.8% or less.

SIN Sine Function (FUNOQO71)
E T T T T T T T T T
) Number of Steps
Fr) Input { ® SIN }Execulion output 3
e
S
| 0o AR
: L L
n Data displayed
F | Stores in register ® the value that is 10000 times the sine of Input Operation Output
u | an angle equal to 1/ 100 of data @ in degrees.
n
c OFF No execution OFF
t
i The resultis a ON
o ON Execution negative value.
n The result is a OFF
positive value.
o |Symbol Name R X Y Z |RW | XW |YW |ZW | D T C Constant
p| ® |Operation data O]J]O0O|O OO |0O]|O0
€ Sine function value O OO0 |0
r
a
n
d
(Sample Program>
'_1 I_[ XW01 SN YWos | <
XQOO 27000 10000. vion
.
*  This instruction calculates the sine of data in register XW01
o (27000) from the formula shown at the left, then stores it in
peration _ ® ., register YW05 when NO-contact X000 is ON.
formula =10000 x| SIN 100) l *  Because the result is not a negative value (the formula
gives an absolute value) but SIN (27000 / 100) is—1,

which is negative, the output is set ON.

It SIN {(A} / 100} is positive, the output is set OFF.

The instruction does not execute any operation and sets its
output OFF when NO-contact X000 is OFF.
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7. Instructions

ASIN Arc Sine Function (FUNQ72)
E T T T T T T T T T
e Number of Steps
F,? Input { ® ASIN }Execution output 3
e
S
: [T
o ' t
n Data displayed
F | Stores in register ® the value that is 100 times the arc sine Input Operation Output
u | (in degrees) of 1/ 10000 of data ®.
n
c OFF No execution OFF
t
i
g ON Execution ON
o [Symbol Name R X Y Z |RW | XW |YW |ZW | D T C Constant
p| ® |Operation data O|lo0o |00 |]O OO
e Arc sine function
r value O ©10 1|60
a
n
d

(Sample Program>

.—1 }—[ XWO01 ASIN YWO05 1[
X000 05000 03000

®
Operation formula ® =100 x SIN ~1 ——)
10000
A
8000

3000

5000 10000

N\

Y10F

*  This instruction calculates the arc sine of data in register
XWO01 (5000) from the formula shown at the left, stores it in
register YWO05, and sets the output ON when NO-contact
X000 is ON.

*  The instruction does not execute any operation and sets its
output OFF when NO-contact X000 is OFF.

*  The range of operation data ® is from O to 10000. The range of operation result ® is from 0 to 9000.

* |f @ > 10000, operation result ® is limited to 9000.
* Relative error is +1% or less.
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7.

Instructions

/
36000 54000 / 6535
\

0 Yoo

/

Set \\ // N 7
output = ~~
OFF.

ON | oOFfF |

on  |OFF |
[ I | ] | |

The range of operation data @® is from 0 to 65535.
* Relative error is +0.8% or less.

COS Cosine Function (FUNQ73)
E T T T T T T T T
X Number of Steps
Fr) Input { ® COos :'—Execution output 3
e
S
s [TI1T] (LI
° ‘ 4
n k Data displayed
F | Stores in register ® the value that is 10000 times the cosine Input Operation Output
u | value of an angle equal to 1/ 100 of data ® in degrees.
n
OFF No execution OFF
c
t
i The resultis a ON
o ON Execution negative value.
n The resultis a OFF
positive value.
0 Symbol Name R X Y Z [RW|XW]|YW |[ZW | D T C Constant
p| ® |Operation data (OO O O NON NON NO)
e Cosine function
r value O O O O
a
n
d
(Sample Program>
}-—-i ,——-{ XWO01 cos YWO5 ] (
X000 18000 10000 Y10F
Operation _ ® . *  This instruction calculates the cosine of data in register
formula =10000 X Cos ( 100i XWQ01 (18000) from the formula shown at the left, then
stores it in register YW05 when NO-contact X000 is ON.

¢  Because the result is not a negative value (the formula
gives an absolute value) but COS (18000 / 100) is -1,
which is negative, the output is set ON.
If COS {(A)/ 100} is positive, the output is set OFF.

*  The instruction does not execute any operation and sets its
output OFF when NO-contact X000 is OFF.
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7. Instructions

ACOS Arc Cosine Function (FUNO074)
E T T T T T T T T
x Number of Steps
R Input { ® ACOS }Execution output 4
e
S
$ [LITT] [ITIT]
0
n k t Data displayed.
F | Stores in register ® the value that is 100 times the arc Input Operation Output
u | cosine (in degrees) of 1 / 10000 of data @®.
n
c OFF No execution OFF
t
i
g ON Execution ON
o [Symbol Name R X Y Z |[RW | XW|YW |[ZW | D T C Constant
p| ® |Operation data oo oo |0 |0 |O
€ Arc cosine function
r value o 01010
a
n
d
( Sample Program)
'—{ }-—{ XWO1 ACOS YWO05 _-JL <
X000 05000 06000 Y10F

Operation formula ® =100 x COS ~-{—)
10000

9000

®

5000 10000

*  The range of operation data ® is from 0 to 10000.
* If @ > 10000, operation result ® is limited to 0.
*  Relative error is+ 1% or less.

*  This instruction calculates the arc cosine of data in register XW01

(05000) from the formula shown at the left, stores it in register

YWO05, and sets the output ON when NO-contact X000 is ON.
*  The instruction does not execute any operation and sets its output
OFF when NO-contact X000 is OFF.
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7. Instructions

7.

8

Special ladder functions

SET Device Set (FUNOB8O0)
E T T T T T T T T T
X Number of Steps
E Input { SET ® :I-Execution output 2
S
S
i
0
n
F | Sets device ® to ON. Input Operation Output
u
n
c OFF No execution OFF
t
i
g ON Execution ON
O |Symbol Name R X Y Z {RW | XW | YW |ZW | D T C Constant
g ® | Device to be set. O O 10
v
a
n
d
(Sample Program)
j (
l—{ l—[ SET  Z100 ] {
X000 Y10F

‘ < Description
M This instruction sets device Z100 to ON and turns the

output ON when NO-contact X000 is ON. It maintains the

set state even if X000 goes to OFF.

X000

7100 !// /\
w00

* This instruction is useful when used with the device reset instruction.

W * The instruction does not execute any device set operation
and sets its output OFF when NO-contact X000 is OFF.
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7. Instructions

RST Device Reset (FUNO081)
E T T T T T T T T
” Number of Steps
E Input «l: RST ® ]—Exeoution output 2
S
S
|
o
n
F | Resets device ® to OFF. Input Operation Output
u
n .
c OFF No execution OFF
t
i
g ON Execution ON
O [Symbol Name R X Y RW [ XW [ YW | ZW | D T C Constant
g ® | Device to be reset O O
r
a
n
d
( Sample Program)
T (
H I—E RST 2100 ] {
. X000 Y10F

X000

Z100 V

N\ §"”§

%

Y10F

( Description )

®  This instruction resets device Z100 to OFF and sets the

output ON when NO-contact X000 is ON.

* It maintains the reset state even if X000 goes to OFF.
. The instruction does not execute any device reset operation
and sets its output OFF when NO-contact X000 is OFF.

*  This instruction is useful when used with the device set instruction.
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7. Instructions

DP Display Sample
1 DIAG.

7777
Co6

*  The programmer can display the diagnostic code. If special coil
RB3E is output externally, it can be used as an alarm output.

DDSP Diagnostic (FUNO090)
E I [ | 1 I I 1 ! I
% |Fault Number of Steps
condition
Z inputl ' { DDSP @ }Execution output P
S
$
]
o]
n
F | When the input comes ON, the diagnostic code set by ® is Input Operation Output
U | converted to BCD code and stored in DO001. And the
n | counter, DO0QO, is increased by 1. )
c OFF No execution OFF
t
! No execution if DO000 = 0 and A=D0001 OFF
0 ON
n Execution if D0O000 =0 or A =D0001 ON
0O |Symbol Name R X Y Z |RW|XW YW |ZW | D T C Constant
g ® | Diagnostic code 1~9999
r
a
n
d
(Sample Program)
’—1 l——ifl—[ DDSP 7777 ] <
X000 R27F R27E
* Data registers DO000 to D0O004 must be reserved in
D0000 3 ~—Counter advance.
D0001 " *  When NO-contact X000 is ON, this instruction converts
7T < Latest code 7777 to a BCD code, stores the code 7777 (hexadecimal)
Do002 HO123 Shift in D0001, sets special coil R63E and the output ON,
D0003 H1001 updates the error coun.ter, and shifts stored ches if the
error counter (D000O) is O or converted data is not equal to
D0004 D0001.
If the error counter is not 0 and converted data is equal to
Disposed D0001 (if new code is the same as the previous one), the

instruction executes no operation and turns the output OFF.

*  The error counter (D0O000) and special coil R63E are cleared by a

user program or by data setting with the programmer.
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7. Instructions

DDSM Diagnostic With Message (FUN091)
E T T T T T T T T T
X |Fault Number of Steps
E %Opnu(z't'on{ DDSM ® }Execution output 3
e
S
s H II;D
| A
0
n ; Data displayed
F | This instruction adds a message output function to the DDSP Input Operation Output
u | function.
n
c OFF No execution OFF
t
I No execution if DO000 =0 and A =D0001 OFF
° ON
n Execution if DO000 =0 or A =D0001 ON
0 [Symbol Name R X Y Z |RW | XW |YW |ZW | D T C Constant
p ® Diagnostic code 1~9999
e data
r First register of
a message data o
n
d
(Sample Program)
l——{ |————|H—[ DDSM 8888  D0010 ] (
X000 R27D H4C49 R27G
D0000 7 Counter ;\l: :Enclg%nsspoF:etrrth?n nthose below are the same as those
D0001 H8888  |\ye—latest code o e e O i
D000 " atest ¢ *  The DDSM instruction can display messages stored in
0002 7777 . registers from the first register (B) of message data on a
D0003 H0123 Shift togeth ith the di ti d
D0004 H1001 programmer together with t e diagnostic code.
) In the sample on the left, the instruction stores the message
MSB LSB LIMIT OVER, corresponding to code 8888, in D0010 to
( ) . ( ) D0015 in ASCIi code as shown below, and displays it on
Doo10 L : |__|=<<—ASCIi code, 12 characters the programmer.
DOO11| M , | D0010 «H4C49 ( L1 )
Message storage / D0012 T 1 = D0011 «H4D49 ([ M, 1 )
area DO013| O 1 V D0012«H5420 ( T,— ).
DO014| E , R D0013 «H4F56 [ O,V )
D005 — ! — D0014 «H4552 ( E,R )
D0015 «H2020 (—, — )
) ) . ) DP Display Sample
* |f two or more DDSM instructions are used in a program, their

individual messages must be stored as 12 characters each in the
message storage area. Reserve 6 registers at one message.
*  Refer to the description of the DDSP instruction.

1 DIAG. 8888
Co6 LIMIT OVER
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7. Instructions

IN Immediate Input (FUNO096)
E T T T T T T T T T
X Number of Steps
p .
r Input IN [nn] ® Execution output 3
g -
s [I111]
i
0 .
n Data displayed
F | Immediately updates the input data of [nn] registers starting Input : Operation Output
u | with ®.
n
c OFF No execution OFF
t
i
o ON Execution ON
O |Symbol Name R X Y Z |RW | XW |YW |[ZW | D T C Constant
2 nn | Table size 1~16
r ® | First input register @)
a
n
d

(Sample Program)

I—( l—{ IN [10] XW00 }
2010 12345

e

Z020

' ( Description )
Operation . T ) . .
*  This instruction immediately inputs data from the input

modules to a 10-word area beginning with XWO00 register

I /0 module @, then sets the output ON when NO-contact Z010 is ON.
X — oW *  The instruction does not execute any input operation and
T % Y - 2W sets its output OFF when NO-contact Z010 is OFF.
XW1 X-1W
YW2 Y -2W
YW3 X-2W
10W XW4 Y-1W
YW5
YW6
XW7
Xws8
YW9

*  Output registers contained in the specified range are ignored.

User’s manual 1 73




7.

Instructions

ouT Immediate Output (FUN097)
E T T T T T T T T
e Number of Steps
2| ‘[ ouT ] ® :|>Execution output 3
e :
S [LTIT]
i
0 0
n Data displayed
F | Immediately updates the output data of [nn] registers starting Input Operation Output
u | with ®.
n
c OFF No execution OFF
t
i
g ON Execution ON
O [Symbol Name R X Y Z |RW | XW | |YW |ZW | D T C Constant
g nn | Table size 1~16
¢ ® | First input register O
a
n
d

@ample Program>

i———{ ,—[: ouUT  [08]  YWo2
2030 00321

I/ O module

Y_2w

YW2 / X=1W

YW3 Y 2w

XWa4 / X - 2w

Yws Y 1w
8w Ywe
XW7
XW8
XW9

*  Input registers contained in the specified range are ignored.

.
J

< Description )

*  This instruction immediately outputs the data of 8 registers,
beginning with YW02 to the output modules, then sets the

output ON when NO-contact Z030 is ON.

{

2040

*  The instruction does not execute any output operation and
sets its output OFF when NO-contact Z030 is OFF.
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7. Instructions

STIZ Step Sequence Initialize (FUN100)
E T T T T T T T T T
X Number of Steps
p
é Inpuhl: STiZ [nn] ® }Execution output 3
S
S
i
o}
n
F | Sets device ® ON and initializes (sets OFF) subsequent Input Operation Output
u | nn-1 devices.
n
c OFF No execution OFF
t
i
2 ON Execution ON
o |Symbol Name R X Y Z |RW I XW |[YW|ZW | D T C Constant
First device of step
Z ® sequence ©
Step sequence ~
r N1 device size 1~64
a
n
d

@ample Program)

'—X{O }—M——[ ST‘IZ [10]  R400 :}

00 RosF

. This initialization is executed before starting the step

N\

R241

R400 ON 0 sequence.
*  The instruction sets the first device R400 of the step
R401 OFF 1 sequence ON and sets devices R401 to R409 OFF at the
R402 OFF 2 rise of NO-contact X000.
. . : It then sets the output ON.
. : : *  The instruction does not execute any initialization and sets
. : : its output OFF when NO-contact X000 is OFF.
R408 OFF
R409 OFF 9 (nn-1)

*  This instruction is used together with the step sequence input instruction
(FUN101) and step sequence output instruction (FUN102) .
i Refer to the descriptions of the step sequence input and step sequence output instructions.
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7. Instructions

STIN Step Sequence Input (FUN101)
E T T T T T T T T T
E Number of Steps
E Input{ ® }Output . 2
S
$
i
0
n
F geia\lts the output ON when the input is ON and device @ is Input Operation Output
u :
n
c OFF No execution OFF
t
i A=ON ON
0 ON
n A=OFF OFF
o |Symbol Name R X Y Z |RW | XW |YW |ZW | D T C Constant
p ® Step sequence
e | device
r
a
n
d

<Sample Program)

|—m—[ STIZ  [10]  R400 } <

X000 R2]40 R24
R400 B = } i [ R401
- X001
V % *  This example program executes the FUN100 step
X000 ] : sequence initialize instruction, sets R400 ON, and sets
! R401 to R409 OFF.
X001 1 ®*  R400 is held ON and R401 is held OFF while X001 is
] ' OFF. When X001 goes to ON, R400 goes OFF and R401
% ! goes ON.
R241 1 +
1 ]
V Step
R400 )
|

R401

o A ef g

*  This instruction is used together with the step sequence initialize can be connected in series or in parallel.
instruction (FUN100) and step sequence output instruction
(FUN102) . *  Refer to the description of FUN100 and FUN102.

* In an input form, up to 14 symbols such as
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7. Instructions

STOT Step Sequence Output (FUN102)

Qs o~ oo O

I I
E Number of Steps
D
4 Input ® ]—)
e { 2
S
$
i
0
n
F | Clears all step sequence input devices in the same rung, Input Operation Output
u | then sets the device ® ON when the input is ON.
n
c OFF No execution
t
i
g ON Execution
Symbol Name R X Y Z |RW | XW |[YW |ZW | D T C Constant
Step sequence
® device O

-
(Sample Program) _‘+ HN—'[ STiZ [10] R400 | ( )—

X000 R240 R241

HraooH | [Rao1}—
X001 c
Hreo1H] | [Re02}—
X002
|

| [moa]-——
_[R402] X003 . [mocﬂ-—

11
X004

{R403] {
, X005
STIZ R400 R400 OFF R401 OFF
| P cxacviion ON '—’lmm ON [T FRa02 ON [ 7
X000 X001 X002 X004
["1ON ON ON

ON
e !R401 OFF | —
R403 ON —
— X003 O X005 ON|
( Description ) (R402 OFF) (R403 OFF)

*  When the input for this instruction goes ON, the instruction clears all step sequence input devices in the same rung, then sets
device ® ON.
*  When the above sample program is executed, operation shifts in step from R400 to R403.

*  This instruction is used together with the STIZ ( FUN100 ) and step sequence input instruction ( FUN101 ).
*  This instruction may be used in parallel as shown in the sample program.
*  Refer to descriptions of FUN100 and FUN101.
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F/F Flip-Flop (FUN110)

E T T T T T T T T T
e Number of Steps
p
r ot 7S F/F 9 Leip-fiop output 2
S

Reset
? input |R @
O - .
n
F | Sets device ® to ON when the set output is ON, and resets Input Operation Output
u | device ® to OFF when the reset input is ON. This
n | instruction is a reset-priority flip-flop.
c Same as
t the
i _ ————— output
o state of
n (See below.) deY"’e ®
o [Symbol Name R X Y Z |BW | XW |YW |ZW | D T C Constant
p| ® |Flip-flop device O O 1|10
e
r
a
n
d

( Sample Program)

S F/FQ

] e
xoolo_ ‘ h >_—I

Y10F
¢  R100 and the output go ON only when set input X000 is

- - ON and reset input X100 is OFF. When reset input X100 is

(S)égtgo?f set input S gt?)ta 82) ;eset input | 2100 / output Q ON, this instruction sets R100 and the output OFF,
regardiess of the state of set input X000.

*  When both set input and reset input are OFF, R100 and

| R R100
X100

OFF OFF Preceding state the output remain unchanged.
OFF ON OFF
ON OFF ON
ON ON OFF

X000

%
7

X100

Z
7

R100 / output
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7. Instructions

u/D UP-DOWN Counter (FUN111)
E T T T T T T T T T
X Number of Steps
p |UP/DOWN select Uu/DaQ Counter output
r
(Sa Count input - C 2
H Enable input 4E @
0
n -«—Data displayed .
F | Counts the number of OFF to ON changes of count input C Input Operation Output
u | when the enable input is ON, then sets the output ON when
n | the count reaches the limit. Counting direction can be = .
¢ | selected as UP or DOWN. OFF No counting (count value cleared) OFF
t .
é = When the count value is not the limit OFF
n ON Count value = limit, C=ON ON
0O [Symbol Name R X Y Z |RWIXW |YW|ZW | D T C Constant
2 ® | Counter register O
r
a
n
d

( Sample Program)

— 1 p
—1U U/D Q SET R251 ] { >_
X000 R255
—— _ .
_E o8 *  This instruction counts up when NO-contact X000 is ON
X002 (U=0ON) or down when it is OFF (U = OFF).

00002
*  Theinstruction counts up or down when the enable input

(NO-contact X002) is ON. It clears the count value and

X000 UP count sets the output OFF when the enable input is OFF. It does
(UP / DOWNpZ 2 DOWN count not count and sets the output OFF while the count input is
: OFF, even if the enable input is ON.
c X001 % % : % % ¢ For counting up, the instruction sets the output ON when
ingﬁ?t { 'a E ' ! the count value reaches the limit of 65535. For counting
R250—} . : | E down, it sets the output ON when the value reaches the
X002 L ) - | limit of 0.
(Enable input)J//// / //f// / / ¢ In the sample on the left, the counter output goes ON only
i 1 12 |1 1 H when the count value reaches the limit value, 0. Note that
Count value 7 ’ 2 A ' the output goes ON only when both the enable and counter
(C08 contents) a inputs are ON.
Counter output
SET
R251 V

° For a count input, counting occurs every scan unless a transitional
contact -| T i—is provided.
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7. Instructions

SR Shift Register (FUN112)
E T T T T T T T T T
" Number of Steps
P aatat D SR QL shift register output
r pu 3
€ Shit -1 S [nn]
g input
ci> Enable™] E ®
n input
F | When the shift input comes ON while the enable input is Input Operation Output
u | ON, shifts the data in the range, (nn) devices starting with
n | ®, by one bit. = . The output
c Clears all target devices always
; OFF indicates
. - the status
! = S=0N Performs shift of last
o ON device.
n S=0FF No execution
0 [Symbol Name R X Y Z |RW | XW |YW |ZW | D T C
p ® | First device O o |0
f an | Bit length 1~64
a
n
d

<Sample Program)

'_____,” |
D SR Q
X000
1 s 2
X010 R253
E RO16 s
X020 -
:
e Y
RO35R034R033 RO18 RO17 R016

<A

Shifted one bit X000

Data input
(The output always
indicates the status of
R035.)

*  For a shift input, counting occurs every scan unless a transitional
contact is provided.
*  The range of the bit length size (nn) is from 1 to 64.

()

R254

The instruction clears the devices R016 to R035 when the
enable input (NO-contact X020) is OFF.

The instruction executes no shift operation if the enable
input is ON and the shift input is OFF.

The instruction inputs data (status of X000) to R016 and
shifts the devices one bit if both the enable and shift register
inputs are ON.

The output always indicates the status of the last device
(R035) .
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8. Basic Programming Procedures

8.1
System design
overview

This section describes the basic operations from designing a
program for the EX100 to programming the EX100 and debugging
the program. You should follow this basic procedure when
designing a program.

1. Designing the system

Study the configuration of the systems to be controlled, including
the selection of the types of PCs. Study the system’s operation and
fail-safe sequences thoroughly. Make sure the controllers that you
have selected can satisfy the number of | / O points, the memory
capacity, required processing speed and other requirements.

2. Designing the program

Having designed the system, it is then
necessary to write the program that will
run the system. For the EX100,

the 1/ O allocation should be

decided first. Then write the EX100

program in accordance with the
system operation sequence.

Hi=

\_.//———.\
3. Assembling the unit

Select the EX100 memory setting (3K or 4K) (P|C |1 |1
and mount the | / O modules according S|P/ |/ I
to the planned | / O allocation. ujo|o

4. Initializing the system

Set the EX100 operation control switch to the HALT position and
turn on the power. Execute the memory clear command from the
programmer to initialize the memories in the EX100. It is then
necessary to allocate the | / O registers. When these operations
have been performed, the EX100 is ready to receive the program
that you have written to run your system.

5. Entering the program
Write / load the program into the EX100. Refer to the appropriate
manual for details on this procedure.

6. Debugging the program

After programming the EX100, set the operation control switch to
the RUN position so that you can debug the program. Be careful
not to damage the field devices or other equipment when
simulating or debugging the program.

7. Writing the program into the EEPROM

After debugging the program, and BEFORE turning the power to the
EX100 off, be sure to write the program into the EEPROM. In the
EX100, the program is transferred from the EEPROM to the RAM
when the power is turned on.Therefore, you must make sure that
the program that has been modified is written into the EEPROM
before turning the power off.
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8. Bacic Programming Procedures

8.2 The following flowchart shows the programming procedure using
Basic programming the GP110. In the chart, GP and EX represent the GP110 and the

procedures EX100 respectively
1 Connect GP and EX by the
dedicated cable
5 Set the EX100’s operation control Programmer / link selector switch should be set to the
switch to the HALT position programmer side.
3 Apply power to GP and EX For the GP110AP2, the DIP switches on it
should be set for the EX100 before applying
\ power. ( SW1-8 --- OFF )
‘ Initial display (system information)
appears on GP
5 Clear the EX memory
[CNTL] [9] [0] [EXE] [EXE]
5 Perform | / O allocation (key sequence for automatic | / O allocation)
[CNTL] [5] [EXE] [EXE]
Y
7 Confirm | / O allocation status [SYS] [2] [EXE]
Call page to be programmed
8 (key operation for page 1)
[MON] [1] [EXE]
/
9 Move to the Edit mode
[EDIT]
10 Write the program on the page Refer to the programmer’s operation manual
11 Enter edited program page into
EX memory [PRG] [WRT] [EXE]
12 Call the next page [MON][]1]

!

182 EX 100



8. Bacic Programming Procedures

{

Return to step 9 and repeat steps 9-

13 12 until program is complete
14 Set program ID and retentive [SYS] [1] [EXE]
memory areas [EDIT] - [PRG] [WRT]

Y

Move EX’s operation control switch

Monitoring the execution status

15 to RUN, and debug program [MON] [Page No. ] [EXE]
15 Set EX operation mode to HALT By moving the EX operation control switch or

entering HALT command from GP
[CNTL] [8] [0] [EXE] [EXE]

\

Return to step 8 to correct the
program if required

¥

Change to HALT mode, then write
18 the program into EEPROM

!

Remove power from EX and GP

17

EEPROM write command
[CNTL] [9] [4] [EXE] [EXE]

If the operation control switch is set to the RUN
position, the EX will enter the RUN mode
automatically the next time power is applied.

19

NOTE When using a programmer that does not have the
VAV EEPROM write command, the special relay R62E of the
EX100 should be used to perform step 18.
(See 2.6 and 5.1)
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9. Special Functions

9.1
The clock-calendar
function

The enhanced version of the CPU module for the EX100 contains a
clock-calendar that automatically keeps track of the year, month,
day, day of the week, hour, minute, second. This function greatly
simplifies scheduled operations and batch processing.

Operating method

To use the clock-calendar function,
create the circuit shown on the right . N |
on the first page of the program. I NI
Creating this circuit assigns the data Re2F R628
registers D0005 to D0010 for
clock-calendar data.

Calendar registers

Example
D0005 — Year D0005 = H0090
D0006 — Month D0006 = H0002
D0007 | Week | Day D0007 =H0227 Feb. 27, 1990 (Tuesday)
D0008 — | Hour D0008=H0013 13:10:44
D0009 — Minute D0009 =H0010
D0010 — Second D0010 = H0044

NOTE (1) Clock-calendar data is expressed in two-digit BCD

VAV codes.

(2) The day of the week is expressed as follows.
0: Sunday, 1: Monday, 2: Tuesday, 3: Wednesday,
4: Thursday, 5: Friday, 6: Saturday

Initializing

To initialize the clock-calendar data, either of the following two

methods are available.

(1) Use the programmer or the computer link to write the initial
values into DO00S to D0010.

(2) Execute the clock-calendar data setting instruction.
(See page 112)

Example
| & {H4000 K —» W RW12
When X001comes ON,
X001 R100 the data in D100 10
D0100 T — W [06] RW12 — D0005 }—{ D0105 are set into the

clock-calendar.
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9. Special Functions

NOTE (1) When power is turned off, the clock-calendar is

VAV updated by the EX100’s built-in capacitor (backup: 7
days / 25°C). If power is not turned on before this
backup period has elapsed, the data in the clock-
calendar registers may be lost, and may have to be
re-initialized.
If the optional battery is used, the clock-calendar will
be backed up for one year.

(2) The accuracy of the clock-calendar is + 30 seconds
per month.

9.2 The EX100 can be operated when some of its slots are vacant,
Forced operation  provided the I/O allocation for those slots is blank, SP, or OPT.
(Automatic RUN-F) However, if slots whose | / O allocation is not blank, SP, or OPT
are left vacant, under normal operation, an error will result when
the EX100 makes the | / O response check prior to operation.

Operation of the EX100 is not possible using the following
configuration because | / O allocation does not match actual
module installation.

I/ O allocation TW W W 1W 2W 1W

VIV \Y
PCXYaaXYa
clec c
Modul P
odules mounted s |y wjiw| 2|2 ewliw|a
nin n
tft t
XYXY'XY?
a
n
k

When necessary, however, the EX100 can be operated without all
modules being mounted by using its forced operation, Auto RUN-F.
This function enables a program to be debugged without the
modules actually being installed.

Specifying forced operation
Create the circuit shown on the
right on the first page of the | . Ly |
program. RUN activation i NI

is now ready. R62F R62D

NOTE (1) Although forced operation allows the EX100 to be
VAV operated if some modules are not mounted
according to I / O allocation, an error results if
modules of a different type are mounted.

(2) This function is identical to the RUN-F command
issued from a programmer.
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9. Special Functions

9.3
The write-protect
function

9.4
The hold function

The EX100 provides a write-protect function using the program ID.

By using the write-protect function, the following operations can be

inhibited:

* Program modification, both in the RUN and HALT modes

* (Changing the allocation of I / O registers

* Forcing or releasing devices and / or coils, both in the RUN
and HALT modes.

Specifying write-protect
To specify the write-protect, set the three lower characters of the
program ID to FFF

PROGRAMID | * | * | * |~ |~ || |F|F|F

* . Unrestricted

NOTE (1) This function does work with the computer link.

VAV

(2) The program ID can be changed either in the RUN or
HALT mode.

(3) After specifying the write-protect, it is not possible to
modify the program or perform any other writing
operation. If writing is attempted, a MODE ERROR
will be displayed.

The hold function enables program execution to be stopped, with
only input and output updating being executed. It is therefore
possible to suspend program execution while holding the output
state. Moreover, a desired output state can be established by
setting any data in the external output register while in the hold
state.

This function is useful for checking external lines or output devices.
To enter the hold state, turn on special relay R629 while in the RUN
mode. By turning on relay R629 by means of a program instruction,
program execution can be stopped when in the desired condition,
thus greatly simplifying program debugging.

NOTE (1) To reset the EX100 to the RUN mode, simply turn off
VAV ~ special relay R629 by using a programmer.

(2) When in the hold state, the RUN LED on the CPU
module will blink.

User’s manual 1 87



9. Special Functions

9.5 When the EX100’s memory selection is set to the 3K mode, the
The EEPROM read / data of 1024 registers (D0512 to D1535) are stored in the
write functions = EEPROM. (see 5.2)
The EEPROM read and write instructions enable access to the
data stored in the EEPROM from the user program. This allows
storage and read-out of the variable data, providing completely
maintenance-free back up operation.

NOTE (1) This function is valid only when the EX100’s memory

VAV selection is set to the 3K mode.

(2) See pages 109 and 118 for detailed explanations of
these instructions.

Sample programs
*  When X000 comes ON, 16 words of the data in D0O100 to D0115
are written into D0544 to D0559 of the EEPROM.

l 1} 4 { H4000 K - W RWO01}
X000  ROO1 L

}—{ D0100 T = W [16] RW01 — D544
R62A

NOTE The EEPROM write instruction functions by combining
VAV the transitional contact of R62A and FUN003.
* When X001 comes ON, 10 words of data in D1000 to D1009 of

the EEPROM are read out to D0100 and subsequent registers
of the RAM.

| | 1} { H4000 K — W D0015}
X001  ROO02

D1000 W — T [10] D0015 — D0100
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9. Special Functions

9.6
Communication
priority mode

Normally the EX100 processes communication with the computer
link or the programmer within a period of 2 ms at the end of each
scan in order to provide high speed scanning.

(See “Normal mode”, below)

On the other hand, in the communication priority mode, the EX100
processes communication without a break after program
execution. This mode is effective for applications requiring a more
rapid response to the computer.

(See “Communication priority mode”, shown below)

. Normal mode

'_

Program 2ms|  Program I 2ms
execution ’l *’l execution *

Communication request
Response

Program

[ / I Program
execution T execution

Communication
processing

Communication processing
(Break in 2ms)

¢ Communication Priority mode

Program 1 Program
i 1 ~|  execution execution

execution

Communication request
Response

/|4_ Program

-

Communication processing

Selecting method

To select the communication
priority mode, create the circuit | |
shown on the right on the first 1] { )

page of the program. R62F R62B
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9. Special Functions

9.7 To facilitate use of the special modules, the EX100 provides
Data input / output special instructions to exchange a large amount of data between
functions for the EX100’s CPU and special modules such as the motion control
special modules module.
Thus, a complicated handshake program is not required for
exchanging data.

NOTE See pages 114 and 121 for detailed explanations of

VAV these instructions.

Sample programs

*  When X000 comes ON, 32 words of data in D1000 to D1031 are
transferred to locations beginning at address H10 of the internal
memory of the special module that is allocated to YW10.

] {4 { H8010 K > W RWO01} |
X000  R000

D1000 T — W [32] RWO1 = YW10

¢  When X001 comes ON, 50 words of data stored in address H30
and thereafter of the internal memory of the special module
(XW08) are read out to D1050 and subsequent registers.

{ } 14 { H8030 K — W D0020}
X001  ROO02

XW08 W — T [50] D0020 — D1050

NOTE (1) Up to 128 words can be input / output at a time.
VAV However, if the computer link is used at a
transmission rate of 9600 bps, simultaneous input/
output capacity will be limited to 64 words or less.

(2) Refer to the user’s manuals for special modules for
details on the mapping of the internal memory and
application examples.
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10. Maintenance and Checks

10.1
Daily checks

Check the following items each day to ensure that the EX100 is in
proper operating condition.

ltem Check Corrective measure

Tightness of the EX100 rack’s Tighten screws as

mounting screws. necessary.

Hooks on the | / O modules are | Push the module toward the

Mounting securely engaged. rack until the hook is

securely engaged.

Detachable terminal blocks are | Secure the terminal blocks

securely engaged. as necessary.

Tightness of terminal screws Tighten screws as

on power cable and |/ O wiring. | necessary.

Connections

Tightness of expansion cable
connectors.

Secure connectors as
necessary.

Status indicators (LEDs)

Power supply POWER Must b.e lit when
module power is on.
RUN Must l?e lit EX100 is
operating.
Must be lit when the
CPU CPU is normal.
CPU
module /0 Must be lit when the
I/ 0O is normal.
Must blink when EX
COM communicates with
a peripheral device.
Input Must be lit if input is on;
modules off when input is off.
Output Must be lit when output is on;
modules off when output is off.

See Section 11
Troubleshooting
procedures.
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10. Maintenance and Checks

10.2  Check the following items at least once every six months, or when
Periodic checks the operating environment changes.

ltem

Check

Criterion

Power supply

Check power supply voltage-at
terminals.

Must be within specified
range.

Check the wiring screws.

Must not be loose.

Visually check the wires and
cables.

Must not be damaged.

1/0

Check the voltage at the I/ O
terminals.

Must be within specified
range.

Turn on input equipment and
check that LEDs light.

Each corresponding LED
must light.

Forcibly turn on output and
check that LEDs light.

Each corresponding LED
must light.

Check 1/ O module mounting.

Each module must be
attached securely.

Check mounting of detachable
terminal blocks.

Must not be loose.

Check wiring screws.

Must not be loose or be in
contact with adjoining parts.

Visually check wires and
cables.

Must not be damaged.

Check terminal block and base
connectors.

Must be clean.

Environment

Check temperature, humidity,
vibration, and dust levels, etc.

Must be within
specifications.

Mounting

Check EX100’s mounting.

Must not be loose.

Programs

Check program.
Compare it with master
program, if available.

There must no program
errors.

Optional-battery
check

Replace the battery once a
year.

Wipe the new battery with a
clean, dry cloth and check
that it is inserted correctly.
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10. Maintenance and Checks

10.3
Spare parts to keep
in stock

10.4

Removing and
installing the optional
battery

Keep the following spare parts in stock so that system down time
will be minimal in the event of a failure.

Input and output modules

One of each type of input and output module used should be
stocked as a back-up.

Fuses

Spare fuses for each module used should be kept in stock. The

following table lists fuse specifications.

Module Fuse rating Part No. Quantity
§ PS31 125V / 2A, normal fusing EX10- SFB20 1
g PS51 125V / 2A, normal fusing EX10~ SFB20 1
oc;f PS61 250V / 1A, normal fusing EX10~ SFB10 1
DO31 250V / 5A, quick fusing EX10~ SFA50 1
é— D032 250V / 2A, quick fusing EX10~ SFA20 4
© AC61 250V / 2A, normal fusing EX10~ SFC20 3

To remove and install the optional
battery:

1.

2.

Turn off power and remove
the CPU module. CPU module Battery
Locate the battery holder on
the lower part of the CPU
module. Anchoring ‘
If the holder already lever
contains a battery, lift

. the anchoring lever and
remove the old battery using
a screwdriver or similar tool.
Wipe the exterior of the new
_battery with a cleaq clpth, then Battery type: GR2032 (Toshiba)
insert the battery with its Voltage: 3V
positive terminal facing toward|  capacity: 180mAh
the anchoring lever. Replacement

period: 1year (recommended)

User’s manual 1 93



194 ex 100



1

1. Troubleshooting

11.1
Troubleshooting
procedure

If a system failure occurs, it is important to accuratery determine
the cause of the trouble. It is of primary importance to first
determine whether the problem lies with the machinery or with the
controller. In many cases, one problem causes secondary
problems. When determining the cause of the initial problem, it is
important to consider the system as a whole.

CAUTION When troubleshooting, take the following precautions to
VAV prevent human injury and / or damage to the EX100:
(1) Disconnect power from the EX100 before changing
modules or disconnecting cables.
(2) Disconnect power to all | / O devices before
changing modules.

Faulty power supply  The following flowchart lists troubleshooting procedures for when
the POWER LED does not light after connecting power to the

EX100.

Is the voltage supplied to the power
supply module within the allowable range?

Y

Is the load for the 24 Vdc output
terminal within the allowable range?

Y

Open the 24 Vdc output terminal.

»

(

Is the fuse for the power supply OK?

Y

Are any metal fragments adhered to the
inside of the rack or to the modules?

(

Does the POWER LED light when only the
power supply module is mounted in the unit?

Y

Mount and power other modules one by one
to pinpoint and identify the defective module.

Y

Replace the defective module.

The internal 5V control power
and the external 24V power
supply can accept up to 15W.

A failure in the internal circuits
will also cause the fuse to blow.

The power supply module is
faulty if the LED does not light.
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11. Troubleshooting

Faulty operation due If the system runs but the program execution is faulty, there is good
to a software problem reason to suspect that the problem is caused by the software. \
Check the following items.

Is the same device used more than
twice in the coil instructions?

Do the device in the coil instruction and the If multiple coils exist,
register at the transfer destination of the s+ +=-normal operation is not
functional instruction overlap? :  possible.

Is a device used in a pulse i
instruction duplicated elsewhere?

Is an input signal Such a signal cannot be

changing faster than the scan time? processed properly.
Is atimer register used inthe | . . The timer will operate
timer instructions being duplicated? abnormally.
Is a counter register used inthe | ... The counter will operate
counter instructions being duplicated? abnormally.

Faulty operation due If the input data is not read properly when the system is operating,
to a hardware problem or if it is not possible to output data although the monitor indicates
that the output is operating, check the following items to pinpoint
the cause.

If the input module is faulty, is the
level of the input signal as specified?

i----- Refer to the | / O specifications.

If the output module is faulty, is the :
external power supplied as specified?

Are the | / O registers
correctly allocated?

Check the status of the LEDs for input
and output. Does the LED indication T st
correspond to that on the monitor? :
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11. Troubleshooting

Input check

Output check

The input LED does not

Is the voltage

Check the external

turn on and off when >| between the input NO >| equipment and
the external equipment terminals as external wiring.
is turned on and off. specified?
The input circuit in
YES the input module is
| faulty. Replace the
module.
The input LED turns on _ | Is FORCE NQ . | The input module
and off, but the device ~| specified? ~| or CPU module is
on the monitor does faulty. Replace
not turn on and off. YES the module.
Release the force
>»| specification
and recheck.
The output LED does Isthel/0 NO | Aliocate the I/0
not turn on or off, allocation - correctly and
even when the on / off properly set? recheck.
signal is forcibly
output by the YES
programmer.
The output module
or CPU module is
>| faulty. Replace the
module.
The output LED turns Is the correct NO Supply the correct
on and off, but the ~| external power ~| external power.
external equipment supplied?
is not driven properly.
YES
(
Does the external Check the
equipment meet the [NO specifications of the
specifications of the “| external equipment
output module? and take appropriate
countermeasures.
YES
/
Are any fuses in the |NO The output circuit in

modules blown?

YES

the output module is
faulty. Replace the
module.

Y

Replace the fuse.
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11. Troubleshooting

11.2
List of items for
diagnostic check

The following table lists the items checked during the EX100’s
diagnostic check. If the system does not operate properly even
when the POWER LED on the power supply module is lit, use the
following table as a guide for troubleshooting.

Item Phenomenon Error Displayed
reg’d message
; : lllegal instruction detected
Illegal instruction during execution. Yes |ILLEGAL INST
. The watchdog timer cannot be
Watchdog timer trouble | ooot within 350 ms. Yes | WD-TIMER
A problem has been detected
I/ O bus trouble in the | / O bus, or the CPU is Yes |10 BUS ERROR
mounted in the wrong slot.
| 7O response error An 1/ O module is not
%&eg;ﬁg)ated by the responding. Yes |10 NO SYNC
I/ O response error ;
(When activated by a gr}séér%ir:odule is not No |10 NO SYNC
programmer) g
The 1/ O register allocation
1/ O reference error
: does not correspond to the
%&egvﬁfg,‘{)&lwd by the mounted positions of the Yes |10 UNMATCH
modules.
The 1/ O register allocation
1/ O reference error
: does not correspond to the
g%g?grﬁ%gra)ted by a mounted positions of the No |10 UNMATCH
modules.
There is a problem in the
CPU trouble hardware. Yes | CPU ERROR
The EEPROM data is
EEPROM trouble abnormal. Yes | ROM ERROR
Scan time over A %’ chT?sram scan has exceeded | yeq | SCAN OVER
Program error (When The ;
) program data is abnormal
gati't\ﬁfd by the RUN or conta?ns an error. Yes |-1)
;égg;?g‘j %"0;' (When The program data is abnormal | 1
programmeyr) or contains an error. o |1
A problem has been detected
Transmission trouble in communication with a No 1|+2)
peripheral device.
A problem has been detected
TOSLINE trouble in the TOSLINE transmission. No
: A problem has been detected
Computer link trouble in the computer link. No |

NOTE

used here as an example.

The messages listed in the above table are displayed on a peripheral
VAV device. The messages displayed by the handy programmer HP are
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11. Troubleshooting

ONot lit @Lit - @~ Biinking
; LED indication
SpeICIaI Action to be taken
*®'8y lRUN|cPU| 1O |com
‘ — | Cycle power off then on, then check and modify the
R636 O ',?\ i program.
Cycle power off then on and check the program
Re3o | O | O o — | Status. Take steps to reduce or eliminate signal
interference.
Check the slot location of the CPU. Check the
R634 @) ® O — | contact between the base connector and the
module.
R634 O ] O — | Check that the I / O modules are securely mounted.
— O e [ — | Check that the | / O modules are securely mounted.
() (A4
R635 O o @] — | Check the slot location of the | / O modules.
—_ O ] o — | Check the slot location of the | / O modules.
R630 O O o — | Replace the CPU module.
R633 | O |-@-| @ — | Check the program and write it to the EEPROM
g\ again.
Re37 | O |-@’| @ | — Modify the program.
R636 | O |@-| ® — | Correct the syntax of the program.
_ O] e o — | Correct the syntax of the program.
R63B | — | — | — | — |Check thatthe cable connecting the peripheral
device is securely connected.
R63C | — | — | — | — |Refer to the TOSLINE manual.
R63D —_ — — — | Refer to the computer link manual.

1) @ No END instruction — NO END ERROR *2) @ Error found in peripheral device - HP COMM ERROR
@ Trouble with paired @ Error found in EX100 - EX COMM ERROR
instructions - MC/JC ERROR ® Communication timeout — COMM TIMEOUT

® Operand error — OPERAND ERROR
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Appendices

A.
Module current
consumption

CPU (Standard) EX10-MPU11A 200 mA or less —
CPU (Enhanced) EX10-MPU12A 300 mA or less —
6-slot rack (basic only) EX10-UBA1 100 mA or less —
9-slot rack (basic only) EX10-UBA2 100 mA or less —
6-slot rack (basic / exp.) EX10-UBB1 250 mA or less —
9-slot rack (basic / exp.) EX10-UBB2 250 mA or less —
16-pt dc / ac input (12-24V) EX10-MDI31 15 mA or less —
32-pt dc input (24V) EX10-MDI32 80 mA or less —
16-pt ac input (100-120 V) EX10-MIN51 15 mA or less —
16-pt ac input (200-240 V) EX10-MING1 15 mA or less —
12-point relay output EX10-MRO61 50 mA or less 24 Vdc,
140 mA
8-pt isolated relay output EX10-MRO62 40 mA or less | 24 Vdc, 100mA
16-point transistor output EX10-MDO31 60 mA or less 5 to 24 Vdc,
35 mA
32-point transistor output EX10-MDO32 250 mA or less 5 to 24 Vdc,

' 100mA
12-point triac output EX10-MAC61 300 mA or less —
4-ch A/D (4-20 mA/1-5 V) EX10-MAI21 50 mA or less 12 /24 Vdc,

50 mA
4-ch A/D (0-10 V) EX10-MAI31 50 mA or less 12 /24 Vdc,

50 mA
4-ch A/ D (4-20mA / 1-5V) EX10-MAI22 50 mA or less | 24 Vdc, 50mA
4-ch A/D (+10V) EX10-MAI32 50 mA or less | 24 Vdc, 50mA
2-ch D/ A (5/10 V/20 mA) EX10-MAQ31 70 mA or less | 24 Vdc,90 mA
2-ch D/ A (4-20mA / 1-5V) EX10-MAO22 170 mA or less | 24 Vdc, 90mA
2-chD/A (£10V) EX10-MAO32 170 mA or less | 24 Vdc, 90mA
1-ch pulse input EX10-MPI21 80 mA or less —
1-axis motion control EX10-MMC11 200 mAorless | 12/24 Vdc,

100mA
TOSLINE-30 (wire) EX10-MLK11 250 mA or less —
TOSLINE-30 (optical) EX10-MLK12 200 mA or less —

NOTE

VAV

input / output signals.

(1) The external power supplies given above are those
required to operate the modules. They are not the

(2) The current consumption of the peripheral devices
are described in their respective manuals.
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Appendices

B

Instruction execution

times

Instruction Execution time (ps) Instruction Execution time (ps)
'?\I%N Symbol exle\lgt?t;on Execution w&l Symbol exggt?ti-on Execution
= = | = 0.9 031 | OR (RR) | 25 107
T | = 0.9 032 | EOR 25 107
2 — 12 (R-R)
<O — 59 033 | NOT 18 100
=1 = 5 035 | RTR 25 [106+nnx5
=1 = > 036 | RIL 25 |[106+nnx5
CS — G 040 /(\gl_n})() 25/31| 109
MCR - 06 041 | OR. (RK) [26/3.1| 109
JCS - 06 042 | EOR. |25/31| 109
ICR - 06 (R-K)
TON 138 96 043 | TEST |18/25| 98
TOF 18 96 046 | NEG 18 100
SS 1.8 96 050 | BIN 18 194
CNT 18 92 051 | BCDI 18 125
END = 03 052 | BCD2 18 290
000 | Wow | 18 98 053 | ENC 18 104
001 | Kow | 1825 93 054 | DEC 18 104
002 | TINZ 25 |98+nnx5| [ 055 | BITC 18 178
03| T>W | 341 119 060 UL 25 116
004 | WoT | 341 119 061 L 25 116
005 | ToT 25 | 105+nn | [062 | MAX 55 [110+nnx9
x11 063 | MIN 55 [110+nnx9
010 | + (R-R) | 25 110 064 | AVE 55 [147+nnx9
o1 | - @R | 25 110 065 | FG 31 | 367+nn
012 | x (RR) | 25 168 X 37
013 | /(R-R) 25 342 070 RT 18 413
014 | > (RR) | 18 100 071 SIN 18 666
015 | = (RR) | 18 100 072 | ASIN 18 819
016 | < (RR) | 18 100 073 | COS 18 674
017 | + + (RR) | 25 125 074 | ACOS 18 824
018 | - - (RR) | 25 130 080 | SET 12 90
020 | +.(RK) | 2531 110 081 | RST 12 93
021 | -.(R-K) | 25/3.1 113 090 | DDSP [1.2/1.8] 144~176
022 | x.(RK) | 25/31 167 091 | DDSM |1.2/1.8] 161~189
023 | /.(RK) | 2531 ] 343 096 IN 18 | 117+nn
024 | >.(RK) | 1.825 98 X63
025 | =.(RK) | 18125 98 097 | OuUT 18 ) Hi7ean
gig <A$)'K) ! '2’ 2‘5 1957 100 | STiZ 18 | 105~154
(RR) ' 01 | STIN T2 | 98~118
102 | sTOT — | 83~141
110 | F/F — 102
1| U/D — | 98~116
112 SR — [118~404
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Appendices

C.
Models and types

EX100 units and modules

n?gguﬁe Description Code Part No.
6-slot (no connector for expansion unit) UBA1 | EX10-UBA1
Rack 9-slot (no connector for expansion unit) UBA2 EX10-UBA2
6-slot (with connector for expansion unit) UBBH1 EX10-UBB1
| 9-slot (with connector for expansion unit) uBB2 | EX10-UBB2
Power 100-120 Vac PS51 | EX10-MPS51
supply | 200-240 Vac PS61 | EX10-MPS61
module 24 Vdc PS31 | EX10-MPS31
oPU Standard PU11A | EX10-MPU11A
module (I:Eglzirécaerg)d (with computer link and PU12A | EX10-MPU12A
16-point dc / ac input (12-24 Vac / Vdc) DI31 EX10-MDI31
32-point dc input (24 Vdc) DI32 EX10-MDI32
16-point ac input (100-120 Vac) IN51 EX10-MIN51
16-point ac input (200-240 Vac) INB1 EX10-MING1
12-point relay output (240 Vac / 24 Vdc) RO61 | EX10-MRO61
aOVae ot g Y outeut RO62 | EX10-MRO62
16-point transistor output (5-24 Vdc) DO31 | EX10-MDO31
32-point transistor output (5-24 Vdc) D032 | EX10-MDO32
12-point triac output (100-240 Vac) AC61 | EX10-MACB1
irfo%ules ?éi?it?nalog input (4-20 mA / 1-5V) Al21 EX10-MAI21
4-ch analog input (0-10 V) (8-bit) Al31 EX10-MAI31
4-ch analog input (4-20mA / 1-5 V) Al22 EX10-MAI22
(12-bit)
4-ch analog input (+10V) (12-bit) Al32 EX10-MAI32
T TV 50 ot AO31 | EX10-MAO31
(21-ghbieg1alog output (4-20mA / 1-5 V) AO022 | EX10-MAO22
2-ch analog output (£ 10V) (12-bit) AO32 | EX10-MAO32
1-channel pulse input (5 /12 V, 100 kHz) PI21 EX10-MPI21
1-axis motion control MC11 | EX10-MMC11
Trans- TOSLINE-30 (wire) LK11 | EX10«MLK11
mIssIon | TOSLINE-30 (optical) LK12

EX10-MLK12
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Cables
Expansion cable (0.3 m) EX10-CAR3
Expansion cable (0.5 m) EX10-CARS5
Expansion cable (0.7 m) EX10-CAR7
EX100 system options
Cover for vacant slot EX10-ABP1
Lithium battery, CR2032 (Sold on the open market) EX10-ACR2

RALIO SHFCK N0, 237 /6<
Peripheral devices
Graphic programmer (Standard) GP110 EX25UGP~110
Graphic programmer GP110AP1 | EX25UG~110-AP1
(Stand-alone, printer interface, FDD interface)
Graphic programmer GP110AP2 | EX250GP~110-AP2
(same as AP1 plus EX2000 support)
Handy programmer HP100 EX25UHP+100
Mini programmer MP100 EX25UMP~100
Data access panel DP100 EX25UDP+100
Disk drive (FDD) FD110 EX25UFDx110
Program storage module RM11 EX10-PRM11
Spare parts
Fuse (PS51 / PS31) JAEY . BA J2EDY ) A EX10-SFB20
Fuse (PS61) A - EX10-SFB10
Fuse (DO3t) EX10-SFA50
Fuse (DO32) EX10-SFA20
Fuse (AC61) EX10-SFC20
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TOSHIBA INTERNATIONAL
CORPORATION

Industrial Equipment Division
13131 West Little York Road,
Houston, Texas 77041, USA
Phone: (713)466-0277
Telex: 762078

TOSHIBA INTERNATIONAL (EUROPE) LTD.
1 Roundwood Avenue, Stockley Park Uxbridge
Middlesex UB11 1AR, England
Phone: (01) 848-4466
Telex: 265062 TSB LDN G

TOSHIBA INTERNATIONAL CORPORATION PTY, LTD.

Industrial Division
Unit 1, 9 Orion Road, Lane Cove N. S. W. 2066, Australia
‘Phone: (02)428-2077 Telex: AA25192

TOSHIBA

TOSHIBA CORPORATION
Industrial Equipment Export Department
1-1, Shibaura 1-chome, Minato-ku, Tokyo 105, Japan
Telex: J22587 TOSHIBA Cable: TOSHIBA Tokyo
Phone: (03)457-4900

UM-EX100+*-EO001(May. '90(2))



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

