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1-1. Features

1-1. Features

1. Advanced Control Functions

m High-speed counter function (all series)

The built-in high-speed counter function supports four modes: two-phase input, UP, DOWN, and UP/DOWN.
The FP1 can read the input regardless of the scan time.

Roller i
éz Cutter’/W're
Max. counting speed 1-phase: 10 k Hz Motor O VR 0
(when duty cycle ratio 50 %) Encoder g‘r%gf
2-phase: 5 k Hz Start/Stop T Control
Counting range 8,388,608 to 8,388,607 o | S9N
=
[ &
FP1 Control Unit

« Application: Pattern output function (all series)

This function allows the setting of a maximum of Frequency
eight output patterns with 15 level settings of the

high-speed counter. Can also be applied to multi- :
stage speed control with use of an inverter. : :

Start |

signal

Speed{ Yo

signal

Y1

Stop
signal

m Pulse output function (transistor output type)

This function allows the output of adirect pulse (45 Hz to 4.9 k Hz) from the FP1. In combination with adrive, a
motor can be controlled. Asdirect pulseis possible, an additional positioning controller is not necessary. As the C56
and C72 series have two pulse outputs, they also support motor drives with one input for forward and the other input
for reverse driving. To prevent incorrect forward/reverse driving, create an interlock circuit outside of the FP1.

 Position control:

C14, C16, C24, and C40 series C56 and C72 series
These support drives with one pulse input and one These also support drives with two pulse inputs. In
direction switching input. When using a drive with addition, it is not necessary to connect the pulse
two pulse inputs, a switching circuit based on an output to the high-speed counter (Y7 to XO0).

externa relay is necessary.

volcwiccw  ON/OFF,

ve|CW__nnn_ N

Motor Motor
zplt | Pulse »| drive '(::Plt I drive —
o_n o 9“ ro CCW _nnn._
Unit Uit Y7 >

X0

T—iigh—speed counter




1-1. Features

m Interrupt input function (C24, C40, C56, and C72 series)

This function executes an interrupt program immediately after an external interrupt input (minimum pulse width of
0.2 ms) occurs, regardless of the input timing. It enables high-speed processing at afixed timing and is not affected
by scan time. Therefore, it is useful when performing control which would be disrupted by variations in processing
time due to such factors as timing synchronization.

Timing control on a board inspection line FP1

Immediately executes interrupt program
when an edge detection signal comesin by
interrupt input from Sensor 1. Sensor 2
inspects the part, and if an abnormality is
detected, the conveyor stops and the
abnormality is reported.

Interrt]pt input
signal Sensor 2

%ensor 1

) — (

Stop signal

N Motor

m Pulse catch input function (all series)

This function catches input pulse signals
down to aminimum width of 0.5 ms. Itis
effective for situations such as when the
sensor detects the moving target at a high

speed. ‘ T_\

FP1 Control Unit
CRE

m Adjustableinput timefiltering function (all series*)

This function allows the input response
time (input time constant) to be changed
within arange of 1to 128 msin
accordance with the input device
connected. This preventsinput errors due
to such causes as limit switch chattering

I B Limit switch

. Noise '
noise. is ignored
* For E8 and E16 series, input response FP1 |_| FP1
timeisfixed as2 ms. Control — |
Unit Response time

m Manual dial-set register control function (all series)

This function makes it possible to change the values of special data registers DT9040 to 9043 within arange of 0 to
255 using the potentiometers on the front face of the Control Unit. Input settings involving anal og-type numerical
data such as analog timer and pulse output frequency changes can be performed.

FP1 Control Upit

Motor
driver

- —>

Pulse —»
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m Forced ON/OFF control function (all series)

This function allows the state of the input and output

contacts to be forced ON or OFF with a programming tool Peé%%'&ﬂter
(NPST-GR Software, etc.). By forcing the output contact

ON or OFF, the connection on the output side can be

checked. By forcing the input contact ON or OFF, the

program can be checked.

m Password protection function (all series)

This function forbids reading and writing of the program and system registers. It can be used for program protection
and when secrecy is required.

m Constant length scan setting function (all series)
The duration of one scan is fixed by setting it to units of 2.5 ms, eliminating variation in the scan time.

m Clock/Calendar control function (C24C, C40C, C56C, and C72C types)

By means of year, month, day, hour, minute, second, and day of the week settings, this function makesit possible to
change temporal elements of control. It can be used for temporal control of such items as lighting, air conditioning,
and equipment.
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2. Communication Functions
m Computer link function (MEWTOCOL)

This function allows the reading and writing of FP1 contact information and data register content from a host
computer. It can be used for such applications as data collection and the monitoring of operating conditions.

Communication between one computer and one FP1 Control Unit
« Using RS232C port (C24C, C40C, C56C, and C72C types)
The RS232C port can be used for direct connectionto a
persona computer, allowing the easy performance of al:1

computer link.

RS232C por

When connected to an 1.0.P. using the computer link 1.O.P. FP1 Control Unit
function, the |.O.P.’s data can be read asthe FP1's —————

internal relay or data register data. This can be used
for such operations as production control.

« Using programming tools connector (RS422 port) (all series)
The R$422 port can aso be used for a1:1 computer link by
connecting it through an RS422/232C Adapter.

RS422/232C Adapter
Note: FP1 RS422 RS232C 1
When using control units equipped with RS232C port COQtrOI unit 5 ﬂ%f%?ﬁ%
(C24cC, C40C, C56C, and C72C types), various Da T Personal computer
combinations can be created by making a computer N iiiiliiiia
link through the RS422 port and connecting another 2 ERSHHEEEEE
device to the RS232C port. Programming tools
connector (RS422 port)

Communication between one computer and 32 FP1 Control Units

Using a C-NET Adapter, a maximum of 32 FP1 units can be connected with one personal computer. If abar code
reader is connected viathe RS232C port, this system can be used for collection of various production control
information.

A maximum of 32 FP1s
can be connected.

C-NET | _
Adapter |“* &
standard ——; c-NET
type Adapter Control Unit / Control Unit
S1 type -NET
Adapter

S1 type
Personal \
computer
o
T ‘

Bar code reader

R
* Refer to C-NET LINK UNIT Technical Manual for details about computer link function.
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m Modem communication (C24, C40, C56, and C72 series)

Using a modem, data transfer and long-distance communication between a personal computer and an FP1 unit can
be performed. This can be done even when using NPST-GR Software. Select a cable in accordance with the
specifications of the modem used.

Personal computer

NPST-GR Software

RS422/232C
Adapter

Modem I I I

m MEWNET-TR (Remote |/O Control) system

I/0 information can be exchanged between a master and several slave stations at aremote site. A maximum of 80
inputs and 64 outputs can be controlled by 2 master units (C24, C40, C56 and C72 series) one transmitter master

unit supports atotal communication distance of 700 m using twisted pair cable. Master to master communication is
also available.

* Master-slave communication

FP1 Control Unit FP1 Transmitter Master Unit
When shipped,
Master 32 inputs
station

_I 32 output

Max. 700 m with twisted pair cable

1/0 Transmitter 1/0 Transmitter 1/O Transmitter
Unit (4-point) Unit (8-point) Unit (16-point)

* Master-master communication

Twisted pair cable or 2-conductor cable

FP1 Control Unit FP1 Control Unit

&J

FP1 Transmitter FP1 Transmitter

Master Unit Master Unit
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m MEWNET-F (Remote I/O Control) system

Using aFP1 1/O link unit, this function allows the exchange of /O information with the host FP series
programmable controller through a two-conductor cable.

Master Unit

Master [0S0
station| [l |
FP3 or FP5

Slave Unit
Slave stations
5 A FP 1I0
FP1 FP11/0 EP3 or EP5 FP 1/O Terminal Unit

Control Unit  Link Unit Terminal Board

* Refer to REMOTE 1/O SY STEM Technical Manual for details about 1/0 link function (remote 1/0O control
function).

m General communication using RS232C port (C24C, C40C, C56C, and C72C types)

This function allows data input and output
when connected to a device having an RS232C
port. Data reading from a bar code reader, data
output to a printer, and bilateral data exchange
with the image checker are al possible.

FP1 Control Unit

o]
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1-2. Table of FP1 Units

1. Control Units

EEPROM

14
Input: 8
Output: 6

24V DC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12313B
AFP12343B
AFP12353B

100 Vto
240V AC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12317B
AFP12347B
AFP12357B

EEPROM

16
Input: 8
Output: 8

24V DC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12113B
AFP12143B
AFP12153B

Source

Relay
Transistor (NPN open collector)

AFP12112B
AFP12142B

100 Vto
240V AC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12117B
AFP12147B
AFP12157B

Source

Relay
Transistor (NPN open collector)

AFP12116B
AFP12146B

RAM

24
Input: 16
Output: 8

24V DC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12213B
AFP12243B
AFP12253B

Source

Relay
Transistor (NPN open collector)

AFP12212B
AFP12242B

100 V to
240V AC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12217B
AFP12247B
AFP12257B

Source

Relay
Transistor (NPN open collector)

AFP12216B
AFP12246B

RAM

24
Input: 16
Output: 8

24V DC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12213CB
AFP12243CB
AFP12253CB

Source

Relay
Transistor (NPN open collector)

AFP12212CB
AFP12242CB

100 Vto
240V AC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12217CB
AFP12247CB
AFP12257CB

Source

Relay
Transistor (NPN open collector)

AFP12216CB
AFP12246CB




RAM

40
Input: 24
Output: 16

24V DC

Sink/source

1-2. Table of FP1 Units

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12413B
AFP12443B
AFP12453B

Source

Relay
Transistor (NPN open collector)

AFP12412B
AFP12442B

100 V to
240V AC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12417B
AFP12447B
AFP12457B

Source

Relay
Transistor (NPN open collector)

AFP12416B
AFP12446B

RAM

40
Input: 24
Output: 16

24V DC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12413CB
AFP12443CB
AFP12453CB

Source

Relay
Transistor (NPN open collector)

AFP12412CB
AFP12442CB

100 V to
240V AC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12417CB
AFP12447CB
AFP12457CB

Source

Relay
Transistor (NPN open collector)

AFP12416CB
AFP12446CB

RAM

56
Input: 32
Output: 24

24V DC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12513B
AFP12543B
AFP12553B

100 V to
240V AC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12517B
AFP12547B
AFP12557B

RAM

56
Input: 32
Output: 24

24V DC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12513CB
AFP12543CB
AFP12553CB

100 V to
240V AC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12517CB
AFP12547CB
AFP12557CB

RAM

72
Input: 40
Output: 32

24V DC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12713B
AFP12743B
AFP12753B

100 V to
240V AC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12717B
AFP12747B
AFP12757B

RAM

72
Input: 40
Output: 32

24V DC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12713CB
AFP12743CB
AFP12753CB

100 V to
240V AC

Sink/source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12717CB
AFP12747CB
AFP12757CB




1-2. Table of FP1 Units

2. Expansion Units

8 Source AFP13802

Input: 8 Sink/source AFP13803

8 Source | Relay AFP13812

Input: 4 Transistor (NPN open collector) | AFP13842

Output: 4 Sink/source | Relay AFP13813

Transistor (NPN open collector) | AFP13843

Transistor (PNP open collector) | AFP13853

8 — Relay AFP13810

Output: 8 Transistor (NPN open collector) | AFP13840

Transistor (PNP open collector) | AFP13850

Triac AFP13870

16 Sink/source AFP13103
Input: 16

16 Source | Relay AFP13112

Input: 8 Transistor (NPN open collector) | AFP13142

Output: 8 Sink/source | Relay AFP13113

Transistor (NPN open collector) | AFP13143

Transistor (PNP open collector) | AFP13153

16 — Relay AFP13110

Output: 16 Transistor (NPN open collector) | AFP13140

24 24V DC Source | Relay AFP13212

Input: 16 Transistor (NPN open collector) | AFP13242

Output: 8 Sink/source | Relay AFP13213

Transistor (NPN open collector) | AFP13243

Transistor (PNP open collector) | AFP13253

100 Vto Source | Relay AFP13216

240V AC Transistor (NPN open collector) | AFP13246

Sink/source | Relay AFP13217

Transistor (NPN open collector) | AFP13247

Transistor (PNP open collector) | AFP13257

40 24V DC Source Relay AFP13412

Input: 24 Transistor (NPN open collector) | AFP13442

Output: 16 Sink/source | Relay AFP13413

Transistor (NPN open collector) | AFP13443

Transistor (PNP open collector) | AFP13453

100 V to Source | Relay AFP13416

240V AC Transistor (NPN open collector) | AFP13446

Sink/source | Relay AFP13417

Transistor (NPN open collector) | AFP13447

Transistor (PNP open collector) | AFP13457




1-2. Table of FP1 Units

3. Intelligent Units

» Analog input points: 4 channels/unit 24V DC AFP1402
e Analog inputrange: 0to5V,0to 10V,

0to 20 mA 100 V to AFP1406
« Digital output range: KO to K1000 240V AC
» Analog output points: 2 channels/unit 24V DC AFP1412
* Analog output range: 0to5V,0to 10V,

0to 20 mA 100 Vto AFP1416
« Digital input range: KO to K1000 240V AC

4. Link Units

FP1 Transmitter Master Unit enables the FP1 to 24V DC AFP1752

exchange I/O information with slave stations at a
remote site using a twisted pair cable. By connecting
with another FP1 Transmitter Master Unit or with an
FP3 Transmitter Master Unit, you can exchange 1/10 100 V to AFP1756
information with another FP1. Communication 240V AC
medium (RS485 port): Twisted pair cable up to 32
inputs and 32 outputs can be controlled per unit.

The FP1 I/O Link Unit is the interface unit for 24V DC AFP1732
exchanging I/O information between an FP3/FP5

and an FP1.

When the FP1 is connected to the FP3/FP5 Remote 100 V to AFP1736
1/0 System via the FP1 /O Link Unit, you can 240V AC

exchange I/O information serially, using a
2-conductor cable.

RS485 <> RS422/RS232C signal converter 24V DC AFP8532
Used for communication between the Programmable

Controller and your computer.

Communication medium (RS485 port): 2-conductor 100 V to AFP8536
cable or twisted pair cable 240V AC

RS485 <> RS422 signal converter for FP1 Control

Unit. —_— AFP15401

Used for communication between the C-NET
Adapter and FP1 Control Unit.

11
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1-3. Expansion and Configurations

1. Expansion of Units

Example: -

Expansion Unit
Control Unit

Primary Secondary

Control Unit Expansion Unit Expansion Unit

Intelligent Unit and Link Unit

E8 series

[c14 or c16 series F

E16 series

E24 series

E40 series

FP1 Transmitter Master Unit] ;

C24, C40, C56 or E8 series ] E24 series H
C72 series L - [FP1

E40 series . -
' | Transmitter
i LFP1 Transmitter Master Unit}- | | [ Master Unit

i —| E16 series Hﬁﬁ E24 series I—
: b E40 series H

]
i
- H
- H
L
I

; i —{FP1 Transmitter Master Unit}— ! rPLAD | [FPioA | [FPLDA

| - : - ] or — Converter [ Converter [ Converter

| E24 series F— E8 series H ' Unit Unit Unit
b E16 series H One unit

H E24 series H
— E40 series H

"—{FP1 Transmitter Master Uit} | E’;ﬁ Ilﬁit |>
H E40 series Fﬁﬁ E8 series H One unit

: H E16 series H
i H E24 series H
H E40 series H

; ; L{FP1 Transmitter Master Unit}—
i L|FP1 Transmitter Master Unit}-

Be sure to check that the units are expanded according to the following restrictions:

1) Expansion Units

m Control Units (C14 and C16 series) m Control Units (C24, C40, C56 or C72 series)
* Number of expandable units: 1 unit * Number of expandable units: Max. 2 units
* Total number of I/O points: * Total number of 1/O points:
C14 series: Max. 54 points C24 series: Max. 104 points
C16 series: Max. 56 points C40 series: Max. 120 points

C56 series: Max. 136 points
C72 series. Max. 152 points

Note:

« Expansion units (E8 and E16 series) which do not require power supply cannot be connected in
succession. For this reason, when an E8 series or an E16 series is used as a primary expansion unit, it
can only be combined with E24 or E40 series as secondary expansion unit.

12
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2) Intelligent Unitsand Link Unit

« Number of expandable units together:
FP1 A/D Converter Unit: 1 unit; FP1 D/A Converter Unit: 2 units, FP1 Transmitter Master Unit and FP1 1/0O Link Unit;
1 of each unit; FP1 I/O Link Unit: 1 unit

« There are no restrictions on the order of connection of intelligent units and link unit.

2. Combination of Units

1

(e}

00 [0 |00 |00 (0O (0O |00 |00 |00

[EnY
(o2}

=
o

=
(e}

O[O0 ||| |O0|O[(O(DD|[OD|O |00 |OD

[ee]

24 16
8 8 16 8
16 8 0 16
16 8 8 8
16 8 16 0
16 8 16 8
24 16 0 8
24 16 4 4
24 16 8 0
8 6 24 16
32 24
8 8 24 16
16 8 16 8 0 8
16 8 16 8 4 4
16 8 16 8 8 0
24 16 0 16
24 16 8 8
24 16 16 0

13
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16

16

16

16

16

16

16

16
16

14
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64 40 16 8 24 16 24 16
64 40 24 16 24 16 16 8
64 40 32 24 16 8 16 8
56 48 32 24 24 16 0 8
60 44 32 24 24 16 4 4
64 40 32 24 24 16 8 0
56 48 40 32 16 8 0 8
60 44 40 32 16 8 4 4
64 40 40 32 16 8 8 0
56 56 32 24 24 16 0 16
64 48 32 24 24 16 8 8
72 40 32 24 24 16 16 0
64 48 40 32 24 16

56 56 40 32 16 8 0 16
64 48 40 32 16 8 8 8
72 40 40 32 16 8 16

72 48 24 16 24 16 24 16
72 48 32 24 24 16 16 8
72 48 40 32 16 8 16 8
64 56 40 32 24 16 0 8
68 52 40 32 24 16 4 4
72 48 40 32 24 16 8 0
64 64 40 32 24 16 0 16
72 56 40 32 24 16 8

80 48 40 32 24 16 16

80 56 32 24 24 16 24 16
80 56 40 32 24 16 16 8
88 64 40 32 24 16 24 16

15
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1-4. Programming Tools

m System Configurations of Programming Tools

Master Memory FP1 Control Unit
(EEPROM)

RS422/232C
Adapter

FP1 Peripheral Cable —>| '\Fpl
Peripheral Cable

+——RS232C cable

Commercially available personal computer FP FP ROM

Writer
(IBM PC-AT or 100% compatible) Programmer I 2

=

= )
Memory  Fp ROM Writer
NPST-GR Software (EPROM)  socket Adapter

1. Programming Tools
Program editing can be done with a commercially available personal computer and FP Programmer Il.

1) NPST-GR Software
Using the NPST-GR program editing software, programs can be easily created with any persona computer on hand.

Necessary tools

e Computer: Commercially available personal computer (IBM PC-AT or 100% compatible machine)
System required:
- Main memory: 550 KB or more free
- EMS: 800 KB or more free
- Hard disk space: 2 MB or more
- Operating System: MS-DOS Ver. 3.30 or later
- Video mode (Display mode): EGA or VGA

* NPST-GR Software Ver. 3: AFP266538

Note:

» The .EXE files in NPST-GR Software are compressed in the system disks. When installing
NPST-GR, you will have to expand them.

» RS232C cable (3 m/9.843 ft.): AFB85833/AFB85853
o R$422/232C Adapter: AFP8550
« FP1 Peripheral Cable:
0.5m/ 1.640 ft.. AFP15205
3m/9.843ft.. AFP1523
16
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Notes: Commercially available
personal computer
« Refer to page 86. “4-5. Memory Unit (IBM PC-AT or 100% compatible) NPST-GR Software

Creation and ROM Operation” and “NPST-
GR Manual”, for details about writing
programs using the NPST-GR Software.

* Refer to page 260, “8-10. Product Types”,
for details about RS232C cable wiring.

* When using NPST-GR Software Ver. 2,
refer to page 241, “1. Differences Between
NPST-GR Ver. 2.4 and Ver. 3.1.”

| O
8

Rear view

«E

FP1 Control Unit

RS232C interface

]

N
2l

RS232C cable FP1 Peripheral

Cable

RS422/232C Adapter

2) FP Programmer |l

With the hand-held FP Programmer I, such operations as writing, reading, ,
and retrieval of programs can be performed. FP1 Conffo{ L,Jn,lt _

o]

Necessary tools
 FP1 Peripheral Cable:
0.5m/1640ft.. AFP15205
3m/9.843ft.: AFP1523
e FP Programmer II: AFP1114

Note: E

« Refer to page 86, “4-5. Memory Unit Creation and ROM
Operation” and “FP PROGRAMMER Il Operation Manual”, for
details about writing programs using the FP Programmer I.

FP1
Peripheral Cable

0000Uog
0000EEE
000000E
0000008
0EH006E

FP Programmer Il

2. How to Program ROM

« Using an FP ROM Writer or acommercially available ROM programmer, the contents of the FP1’ s internal RAM
can be written to ROM (memory).

* The following types of ROM (memory) are available:
- Memory (EPROM): AFP1201

Memory for storing programs. Writing is done with an FP ROM Writer or acommercially available ROM
writer.

- Master Memory (EEPROM): AFP1202 (for C24 and C40 series), AFP1203 (for C56 and C72 series)
Memory for copying programs. Writing is done with a master memory attached to the FP1 Control Unit.

m Writing a program to the memory (EPROM) with an FP ROM Writer

[FP1's internal RAM Memory]
The content of the FP1'sinternal RAM iswritten directly to the

memory (EPROM). FP1 Control Unit

Necessary tools @ ﬂﬂﬂﬂﬂﬂﬂ

« FP1 Peripheral Cable: | [
0.5m/ 1.640 ft.. AFP15205 3 i s

3m/9.843ft.. AFP1523
* FP ROM Writer: AFP5651

3
* Socket adapter for FP ROM Writer: AFP1810 o0 FP1
* Memory (EPROM): AFP1201 Socket adapter Peripheral Cable
for FP ROM Writer
Note: )
« Refer to page 86, “4-5. Memory Unit Creation and ROM ?gg%“,(,l i FP ROM Writer

Operation” and “FP ROM WRITER Technical Manual”, for
details about programming ROM.

17
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18

commercially available ROM programmer
[Program in FPY’sinternal RAM — Master memory (EEPROM) — commercially available ROM programmer’s
internal memory — memory (EPROM)]

Procedure:
(1 Attach master memory (EEPROM) (IBM PC-AT or 100% compatible)

to FP1 Control Unit. Transfer to

master memory (EEPROM) using

FP Programmer in FP1'sinternal
RAM.
Remove master memory

(EEPROM) from FP1, and attach

to commercially available ROM
programme.
(2 Transfer contents of that master

memory (EEPROM) to the internal
memory of the ROM programmer.

Replace the ROM programmer’s
master memory (EEPROM) with
the memory (EPROM).

(3 Write the contents of the ROM

programmer’ sinternal memory to

the memory (EPROM).

Necessary tools
» Computer: Commercially available
persona computer (IBM PC-AT or

100% competible machine)

Main memory: 550 KB or more free

EMS: 800 KB or more free

Commercially available
personal computer

-

0
20—

Rear view

RS232C cable

/

Master Memory
(EEPROM)
rd

Socket adapter
for FP ROM Writer

(EPROM)

Hard disk space: 2 MB or more required
Operating System: MS-DOS Ver. 3.30 or later
Video mode (Display mode): EGA or VGA

* NPST-GR Software Ver. 3: AFP266538

Note:

RS232C interface

NPST-GR Software

"

FP1 Control Unit

g
S

Sge
B8

m Writing a program to the memory (EPROM) via the master memory (EEPROM) with a

o]

ol

\ Commercially available
ROM programmer

have to expand them.

» The .EXE files are compressed in the system disks. When installing the NPST-GR, you will

* RS232C cable (3 m/9.843 ft.):
» R$422/232C Adapter: AFP8550
 FP1 Peripheral Cable:

0.5m/ 1.640 ft.: AFP15205

3m/9.843t.
* FP Programmer II:

AFP1523
AFP1114

AFB85833/AFB85853

« Socket adapter for FP ROM Writer:  AFP1810

* Master Memory (EEPROM):

* Memory (EPROM): AFP1201

AFP1202 (for C24 and C40 series)
AFP1203 (for C56 and C72 series)

e Commercially available ROM programmer: We recommend Aval Data Corporation’s PECKER 11.

Note:

and 3.1.”

* When using NPST-GR Software Ver. 2, refer to page 241, “1. Differences Between NPST-GR Ver. 2.4
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m Writing a program to the memory (EPROM) with NPST-GR Software and a commercially

available ROM programmer
[Program with NPST-GR Software — Commercially available ROM programmer’ s internal memory — memory
(EPROM)]

Procedure: Commercially available
(1 Transfer the program from the personal computer to personal computer

the commercially available ROM programmer’s (IBM PC-AT or 100% compatible)
internal memory with NPST-GR Software. T

L O
@ Attach the memory (EPROM) to the ROM <= E .I

NPST-GR Software

programmer, and write the program.
|_—“_| RS232C interface
Necessary tools 7
» Computer: Commercially available personal computer [F@ D“ iy
(IBM PC-AT or 100% compatible machine) Rgﬁew 00

System required:

- Main memory: 550 KB or more free

- EMS: 800 KB or more free

- Hard disk space: 2 MB or more

- Operating System: MS-DOS Ver. 3.30 or later
- Video mode (Display mode): EGA or VGA

RS232C cable

* NPST-GR Software Ver. 3: AFP266538 Memory
(EPROM) : )
Note: — _ . Commercially available
» The .EXE files are compressed in the => ROM programmer
system disks. When installing the NPST- A
GR, you will have to expand them. Socket adapter

¢ RS232C cable: for FP ROM Writer

Select in accordance with the specifications of the
commercially available ROM programmer.
» Commercially available ROM programmer:
We recommend Aval Data Corporation’s PECKER 11.
« Socket adapter for FP ROM Writer: AFP1810
* Memory (EPROM): AFP1201
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2-1. Parts Terminology and Functions

1. Control Unit

1) C14 and C16 Series(lllustration: C16 series, AC type)

Potentiometer (VO):

Set with a screwdriver, the potentiometer allows you to manually adjust the controller. This feature lets
you input an analog value ranging from 0 to 255. The set value is stored in the manual dial-set register
(DT9040).

Operation Monitor LEDs:
RUN LED ON: when program is executed
Flashes: when forcing input/output is executed in RUN mode
PROG. LED ON: when the Control Unit halts program execution
ERR.LED ON: when a self-diagnostic error occurs
ALARM LED ON: when an abnormality is detected or watchdog timer error occurs

Power Supply Terminals:
« AC type Control Unit: power supply terminals for 100 V AC to 240 V AC
« DC type Control Unit: power supply terminals for 24 V DC

[~

[S]]

Mode Selector:

RUN mode: The Control Unit executes programs.

REMOTE mode: The mode (RUN mode or PROG. mode) can be changed using programming
tools (e.g., FP Programmer Il and personal computer with NPST-GR Software).

PROG. mode:  You can edit a program.

Output Terminals:
C14 series: 6 points, C16 series: 8 points

/O Name Board

EEEEEEEETD

I/O State Indicators:
Indicates the input and output ON/OFF states.

00000 pofloooolo

©pooopoooooo

Expansion Connector:
4,_ Connects to the FP1 Expansion Unit or FP1 Intelligent Unit (FP1

A/D Converter Unit or FP1 D/A Converter Unit) or FP1 I/O Link Unit.

See page 12 and 42.
DIN Rail Attachment Lever

Input Terminals:
C14 and C16 series: 8 points
Input voltage range: 12 V DC to 24 V DC

Built-in DC Power Output Terminals for Inputs (AC type only):

DC power for inputs can be supplied from these terminals. See page 45.

Programming Tools Connector (RS422 port):
Use this connector to connect the programming tools (e.g., FP Programmer Il or personal computer with
NPST-GR Software) using the FP1 Peripheral Cable.

Baud Rate Selector:

Selects the baud rate for communication with a peripheral device (FP Programmer, FP Programmer Il or
personal computer with NPST-GR Software).

Sets the baud rate selector according to the peripheral device to be connected to the RS422 port.

FP Programmer (AFP1112): 19,200 bps
FP Programmer (AFP1112A): 19,200 bps or 9,600 bps
FP Programmer Il (AFP1114): 19,200 bps or 9,600 bps

Personal computer with NPST-GR: 9,600 bps



2-1. Parts Terminology and Functions

2) C24, C40, C56, and C72 Series (Illustration: C72 series, AC type)

RS232C Port (C24C, C40C, C56C, and C72C types only):

Use this connector to connect a peripheral device. [e.g., .O.P.
(Intelligent Operating Panel), Bar-code reader and Serial printer, etc.]

Operation Monitor LEDs:
RUN LED ON: when program is executed
Flashes: when forcing input/output is executed in RUN mode
PROG. LED ON: when the Control Unit halts program execution
ERR.LED ON: when a self-diagnostic error occurs
ALARM LED ON: when an abnormality is detected or watchdog timer error occurs

Backup Battery Holder:

Refer to page 216, “7-3. Maintenance”, for details about backup battery replacement.

Power Supply Terminals:
« AC type Control Unit: power supply terminals for 100 V AC to 240 V AC
« DC type Control Unit: power supply terminals for 24 V DC

Connector for Memory (EPROM) and Master Memory (EEPROM):
Use this connector to connect the Memory (EPROM) and the Master Memory (EEPROM).

— Mode Selector:
RUN mode: The Control Unit executes programs.
REMOTE mode: The mode (RUN mode or PROG. mode) can be changed using programming
tools (e.g., FP Programmer Il and personal computer with NPST-GR Software).
PROG. mode: You can edit a program.
Output Terminals:
C24 series: 8 points, C40 series: 16 points, C56 series: 24 points,
C72 series: 32 points
This terminal block is removable with screws at both ends.
Terminals marked with “«” cannot be used as output terminals.

Ol —— I/O Name Board

I/O State Indicators:

(Orun

Orroc
Oese

| Qscas

o (B Indicates the input and output
05 ON/OFF states.

"Ba

e Expansion Connector:

il(€) L“@ :

Connects to the FP1 Expansion
Unit or FP1 Intelligent Unit

FP1-002-93-B

(FP1 A/D Converter Unit or FP1
" D/A Converter Unit) or FP1 1/O
Link Unit.
See page 12 and 42.

BEEEEE e R
NGB GG GG

L‘I@IEI%II

RIS

I DIN Rail Attachment Lever

DIN Rail Input Terminals:

C24 series: 16 points, C40 series: 24 points, C56 series: 32 points,

Attachment Lever C72 series: 40 points

Input voltage range: 12V DC to 24 V DC
This terminal block is removable with screws at both ends.
Terminals marked with “¢” cannot be used as input terminals.

——— Built-in DC Power Output Terminals for Inputs (AC type only):

DC power for inputs can be supplied from these terminals. See page 45.

Programming Tools Connector (RS422 port):
Use this connector to connect the programming tools (e.g., FP Programmer Il or personal
computer with NPST-GR Software) using the FP1 Peripheral Cable.

Baud Rate Selector:
Selects the baud rate for communication with a peripheral device (FP Programmer,
FP Programmer Il or personal computer with NPST-GR Software).
Sets the baud rate selector according to the peripheral device to be connected to the RS422 port.
FP Programmer (AFP1112): 19,200 bps
FP Programmer (AFP1112A): 19,200 bps or 9,600 bps
FP Programmer || (AFP1114): 19,200 bps or 9,600 bps
Personal computer with NPST-GR: 9,600 bps

Potentiometers (VO to V3):

Set with a screwdriver, the potentiometers allow you to manually adjust the controller.

This feature lets you input an analog value ranging from 0 to 255.

Each set value is stored respectively in manual dial-set registers (VO: DT9040, V1: DT9041,
V2: DT9042 and V3: DT9043).

C24 series: 2 (VO and V1); C40, C56, and C72 series: 4 (VO to V3)
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Parts Terminology and Functions

2. Expansion Unit
1) E8 and E16 Series (Illustration: E16 series, 1/0 type)

24

I/O Terminals:
« Input only type and /O type:

E8 series (Input 4 points)/E16 series (Input 8 points)
 Output only type:

E8 series (Output 4 points)/E16 series (Output 8 points)

/O Name Board
|/O State Indicators:

Indicates the input and output ON/OFF states.

Expansion Connector (right side):

Connects to the FP1 Expansion Unit or FP1 Intelligent Unit (FP1 A/D
Converter Unit or FP1 D/A Converter Unit) or FP1 I/O Link Unit.

See page 12 and 42.

=] R Y =3
OlRIRIRIS]E]
FP1-003-93-B o

—— DIN Rail

Attachment Lever

— Expansion Connector (left side):

I/O Terminals:
« Input only type and I/O type:
E8 series (Input 4 points)/E16 series (Input 8 points)
« Output only type:
E8 series (Output 4 points)/E16 series (Output 8 points)

Connects to the FP1 Control Unit or FP1 Expansion Unit.

See page 12 and 42.

2) E24 and E40 Series (Illustration: E40 series, DC type)

Power Supply Terminals:
» AC type Control Unit: power supply terminals for 100 V AC to 240 V AC

* DC type Control Unit: power supply terminals for 24 V DC
Output Terminals:

E24 series: 8 points, E40 series 16 points

This terminal block is removable with screws at both ends.
Terminals marked with “»” cannot be used as output terminals.

=
=
=
2
7

£
¢

2|
2|
2
2|
3

W@,WEE ﬁ;@ o ’( I/O Name Board

L 3 e e e e e e —
e RS I/O State Indicators:
3 e || Indicates the input and output ON/OFF states.
FP1-E40 0000000000000 POOOOOOss
0000000000000 POOOOOOprae
e H T i :<4—— Expansion Connector (right side):
Lol L L T = Connects to the FP1 Expansion Unit or FP1
TR ERRRERERERET Intelligent Unit (FP1 A/D Converter Unit or FP1
TR T T T T R A T T T s o 13 D/A Converter Unit) or FP1 1/O Link Unit.
FP1006038 LO J J | o) I See page 12 and 42.

L

——  DIN Rail Attachment Lever
Input Terminals:
E24 series: 16 points, E40 series: 24 points

Input voltage range: 12 V DC to 24 V DC

This terminal block is removable with screws at both ends.
Terminals marked with “” cannot be used as output terminals.

Built-in DC Power Output Terminals for Inputs

—— DIN Rail
Attachment Lever

(AC type only):

DC power for inputs can be supplied from these terminals.
See page 45.

Expansion Connector (left side):

Connects to the FP1 Control Unit or FP1 Expansion Unit. See page 12 and 42.



2-1. Parts Terminology and Functions

3. Intelligent Unit
1) FP1 A/D Converter Unit (Illustration: DC type)

Voltage Range Selection Terminal

_ * Terminals for Channel 0 to Channel 3
Power Supply Terminals | Channel 3 V:  Analog voltage input terminal
I Analog current input terminal
C: Common terminal

F.G: Frameground termina

Power Supply —f=—=Jrorower e
LED ] NAIS 0 . N
0 0 EP1AAD o3 Expansion Connector (right side)
oe Matsushit °e Connects to the FP1 D/A Converter
o0 Erectric Works. Ltd. oo Unit or FP1 1/O Link Unit.

CH. ﬁﬁﬂ* P

mm“d®®®®®®®®®®®
2o

Channel 0 Channel 1 Channel 2

DIN Rail Attachment Lever

—— Expansion Connector (left side)
Connects to the FP1 Control Unit or FP1 Expansion Unit.

2) FP1 D/A Converter Unit (Illustration: DC type)

Unit Number\ Power Supply Terminals
Selector

oL 1

* Terminals for Channel 1 and Channel 2

@@@@@@@@@@@@HO V+, V- Analog voltage output terminals

Tavoed RANGE: Voltage range selection terminals

Power Supply T O Power gg I+, 12 Anaog current output terminals
LED [|::¢ NAIS 0o
FP1-2D/A o3 Expansion Connector (right side)
°° Matsushita °o Connects to the FP1 Intelligent Unit

Brectric Works, Ltd. (FP1 A/D Converter Unit or FP1 D/A

Converter Unit) or FP1 1/O Link Unit.

M vo maer v &+ VF vi eaner it |
s | BRI RIRRISIRISIK]
L JINeR J
Y Y
Channel 0 [ Channel 1

DIN Rail Attachment Lever

——Expansion Connector (left side)
Connects to the FP1 Control Unit or FP1 Expansion Unit.

Note:

» Terminals marked with “¢” cannot be used as output terminals.
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2-1. Parts Terminology and Functions

4. Link Unit

1) FP1 Transmitter Master Unit
_AC type DC type

Gsnd  CuwD ——Frame ground Terminal
Power supply terminal —— —— RS485 Interface
(AC type?ng type) f_H K_H Interface for MEWNET-TR communication using twisted pair cable

@@@@@@i 1ol station monitor LEDs

Lowoes ——— ON: Connected to the slave station

°° NAIS TRNET Flashing: Cased by a communication error

oo Oroun 01235456 at this slave station number

ool & ocom 0000000 OFF: Not connected to the slave station

. oo (e CB)??CB)??CE) .
Expansion ool ourorsw o Expansion Connector _
Connector 0o NPUT UNIT L Connects to the FP1 MEWNET-TR master unit
Connected to the oo °“TF"” UNIT 123456 using expansion cable
Matsushita Electric Works, Ltd.

FP1 Control Unit

using expansion

cable |
Selector for
station monitor LEDs DIN Rail Attachment Lever
(MONITOR SW.)

Selects the unit type (input or output) ON

of station monitor LEDs ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ OFF

Operation mode selector setting

System configuration Remote I/O control disabled, Master B of I/O link
selection Remote I/O control enabled, Master A of I/O link |OFF

Output opration condition Start (continues I/O control operation) ON

during a communication error | Stop OFF

Terminal station setting Terminal station ON

Not a terminal station OFF

Error flag (R9036) setting ON when an I/O link error occurs ON

Not setting OFF

1/O allocation setting Pattern | 32 inputs: X70 to X8F - OFF
(use I/O address for NO.1 | 32outputs: Y70 to Y8F
expansion board) Pattern | 48 inputs:  X30 to X47, X50 to X67 ON ON
NO. 2 | 32 outputs: Y30 to Y3F, Y50 to Y5F
Pattern | 24 inputs:  X30 to X47 or X50 to X67 OFF ON
NO. 3 | 16 outputs: Y30 to Y3F or Y50 to Y5F

—Operation Monitor LEDs

ON: Power is supplied

OFF: Power is not supplied

Flashing: Normal communication status (Flash in approx. 0.2 s intervals)
ON: Not communicating

Flashing slowly: A communication error occurred at the slave station. The normal slave station
continues I/O control operation. (Flash in approx. 1 s intervals)

OFF: A communication error with a slave station

Flashing: Station number setting error

ON: Error on FP-M transmitter master board (MEWNET-TR)
OFF: Normal

Notes:

» The operation mode selectors are set to all OFF position when shipped.
« Operation mode selector upper state is “OFF(M)” and the lower state is “ON (|g)".
* Be sure to power is OFF when changing the switch position.
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2-1. Parts Terminology and Functions

2) FP11/0 Link Unit

——Expansion Connector (left side)
Connects to the FP1 Control Unit or FP1 Expansion Unit.

Power Supply Terminals (AC type/DC type)
RS485 Interface
—

For connecting a communication cable.
b a—
EEEEEE] 1o

Toes O LS Expansion Connector (right side)

5o 5o Connects to the FP1 Intelligent Unit

o Orower  STATIONNO. OO o (FP1 A/D Converter Unit or FP1 D/A

oe T>{©COM- o2 Converter Unit).

oo iy O ALARM “TJ Il o o

§ § 1/0 LINK MODE SW. o g g

o T “llss

o0 1234 oo

Station Number Selector:
O Set the slave station number
— of the Remote 1/O System.
FRLonssBe (o) Setting range: 01 to 32
I DIN Rail Attachment Lever

— Mode Selector Switches

Terminal station Not a terminal station | OFF OFF
setting Terminal station ON ON
Slave station output

condition during

Stop OFF

a communication Start (maintains its ON

error output condition)

——— Operation Monitor LEDs
Indicate communication status and operation modes.

ON:

When power is supplied

OFF: When power is not supplied
ON: Not communicating
Flashing: Communicating (Normal)

Flashing slowly: Remote I/O control halted,
caused by a communication
error at the slave station.

OFF: Abnormal condition

ON: Unit error

Flashing: Station number setting error
OFF: Normal unit

27



2-1. Parts Terminology and Functions

3) C-NET Adapter S1 Type

RSA485 Interface

Connects to the RS485 interface on the C-NET Adapter or
other C-NET Adapter S1 Type using transmission cable
(shielded twisted pair or 2-conductor cable).

] [0 POWER LED (green)
T - Flashes: when receiving power
Lrsis ¢ OFF: when not receiving power
(O POWER
Oso Send Data Monitor LED
NAIS oro (green)
AATLR  TERMINATE Flashes: when sending
S1-TYPE 8’:; OFF: when not sending
O| Receive Data Monitor LED
% (green)
ON: when receiving
OFF: when not receiving
— TERMINATE Switch
Turn this switch ON when the adapter is installed
at terminal station.
RS422 port )
DIN Rail Attachment Lever

Cable

Connects the cable to the programming tools
connector (RS422 port) of FP1 Control Unit.

28



2-2. Specifications
2-2. Specifications

1. General Specifications

0°C to +55°C/32°F to +131°F
30 % to 85 % RH (non-condensing)
—20°C to +70°C/-4°F to +158°F
30 % to 85 % RH (non-condensing)
AC type: 1,500 Vrms for 1 min

Between AC terminal and Frame ground terminal
DC type: 500 Vrms for 1 min

Between DC terminal and Frame ground terminal
Min. 100 MQ (measured with a 500 V DC megger)
Between AC terminal and Frame ground terminal
Between DC terminal and Frame ground terminal

10 Hz to 55 Hz, 1 cycle/min: double amplitude of 0.75 mm/0.030 in., 10 min on 3 axes
Shock of 98 m/s? or more, 4 times on 3 axes

1,000 Vp-p with pulse widths 50 ns and 1 ps (based on in-house measurements)
Free from corrosive gases and excessive dust

AC type: 100 V to 240 V AC

DC type: 24V DC

AC type: 85V to 264 V AC
DC type: 20.4 V to 26.4V DC
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2-2. Secifications

AC type
C14, C16 series: 0.3 A or less (at 100 V AC)
0.2 A or less (at 200 V AC)
C24, C40 series: 0.5 A or less (at 100 V AC)
0.3 Aorless (at 200 V AC)
C56, C72 series: 0.6 A or less (at 100 V AC)
0.4 A or less (at 200 V AC)

DC type
C14, C16 series: 0.3 A or less (at 24 V DC)(See note.)
C24 series: 0.4 Aorless (at 24 V DC)
C40 series: 0.5 Aorless (at 24 V DC)
C56, C72 series: 0.6 A or less (at 24 V DC)
AC type

E24, E40 series: 0.5 A or less (at 100 V AC)
0.3 Aorless (at 200 V AC)

DC type
E24 series: 0.4 Aorless (at 24 V DC)
E40 series: 0.5Aorless (at 24 V DC)
AC type

0.2 Aorless (at 100 V AC)

0.2 Aorless (at 200 V AC)
DC type

0.3 Aorless (at 24 V DC)

AC type
0.7 Aorless (at 100 V AC)
0.5 Aorless (at 200 V AC)
DC type
0.7 Aorless (at 24 V DC)

AC type
0.12 A or less (at 100 V AC)
0.08 A or less (at 200 V AC)
DC type
0.2 Aorless (at 24 V DC)

C14, C16 series: 110 mA
C24, C40 series: 230 mA
C56, C72 series: 400 mA

E24, E40 series: 230 mA

Min.10 ms

Note:

» When the Expansion Unit E16 output type (Part number: AFP13110) is connected, the rated current
consumption is 0.4 A or less.
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2-2. Secifications

2. Perfor mance Specifications of Control Unit and Expansion Unit
1) Control Specifications

Relay symbol

Cyclic operation

Built in EEPROM Built in RAM (lithium battery backup)

(without battery) EEPROM (master memory unit)/EPROM (memory unit)
900 steps 2,720 steps | 5,000 steps

1.6 ps/step, basic instruction

41 80 |81

85 111

208 points, Note 1
208 points, Note 1

256 points | 1,008 points

64 points

128 points | 144 points

Not available Unlimited number of points
(0.01 sto 327.67 s)

256 words | 1,660 words 6,144 words

70 words

2 words

16 points 32 points

32 points 64 points

Unlimited number of points

64 stages 128 stages

8 subroutines 16 subroutines

Not available 9 programs

1 point Counting mode: 1 CH (Up mode, Down mode, Up/Down mode,

2 phases mode)
Count input (X0, X1) Counting range: -8,388,608 to 8,388,607
Reset input (X2) Max. counting speed: Up/Down mode 10 k Hz, 2 phases mode 5 k Hz
Min. input pulse width: 1 phase 50 ps ¢ 2 phases 100 ps

1 potentiometer 2 potentiometers | 4 potentiometers

4 points (X0 to X3)

Total 8 points (X0 to X7)

Not available
Not available 10 ms to 30 s interval
Not available Communication rate: 300/600/1,200/2,400
/4,800/9,600/19,200 bps
Communication distance per port: 15 m/49.213 ft.
Connector: D-SUB 9 pins connector

Not available Clock/Calendar available

32 inputs, 32 outputs

1 point (Y7), pulse output frequency: 45 Hz to 4.9 k Hz 2 points (Y6, Y7), pulse
output frequency: 45 Hz to
4.9 k Hz, Note 2

2.5 ms x set value (160 ms or less)
*C24C, C40C, C56C, C72C types only
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2-2. Secifications

1to 128 ms

Such as watchdog timer, battery detection, program check
Note 3 Approx. 27,000 h (C24C, C40C, C56C, and C72C types)
Approx. 53,000 h (except C24C, C40C, C56C, and C72C types)

Notes:

1. The actual number of points that can be used is the total number of I/O points of the Control Unit and
the Expansion Unit.

2. The two pulse outputs, Y6 and Y7, are not available at the same time.

3. For C14 and C16 series, the hold type data are backed up by the internal capacitor. Back-up time for
them is 10 days at 25°C.

2) Input Specifications of Control Unit and Expansion Unit

Note:
12Vio24VDC « Input response time can be
10.2V1to0 26.4V DC changed using the input time
10 V or less/3 mA or less filtering function as 1 ms, 2 ms, 4
2.5V or more/1 mA or more ms, 8 ms, :_|-6 ms, 32 ms, 64 ms
Approx. 3 kQ or 128 ms in 8 input units. _
- However, for E8 and E16 series,

2 ms or less (at normal input) (See note.) . . s

_ o the input response time is fixed
50 us or less (in setting high speed counter) as 2 ms.

200 ps or less (in setting interrupt input)
500 ps or less (in setting pulse catch)
LED

Terminal block (M3.5 screw)

Optical coupler

m Wiring diagram examples

* (+) common input version * (+)/(-) common input version
FP1 Control/Expansion Unit FP1 Control/Expansion Unit
COM LED 52 COM
(a ] ()
+ 1 EE
12Vto sk 1 g2 12Vto
24V DC —O_( = 24V DC —o_(
' Input ' Input
_ terminals o terminals
Oo— o0—
Note:

* C14, C56, C72 and E16 (Input type only) series do not have (+) common input version.
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3) Output Specifications of Control Unit and Expansion Unit

m Relay output type

Normally open (1 Form A)
2A 250V AC, 2 A30VDC (5A/common)
8 ms or less

10 ms or less

5 x 10° operations or more

10° operations or more
None

LED

Terminal block (M3.5 screw)

* Wiring diagram (FP1 Control/Expansion Unit)

L: Load

Output
terminals

Internal
circuit

]COM

m Transistor output type (PNP or NPN open collector)

Notes:
Optical coupler 1. For C56 and C72 series
Transistor PNP or NPN open collector Control Units, make the current
5V to 24 V DC for one common no more than

the following values.

475V 1026.4VDC . .

: 1 point/common circuit:
0.5 A/point (at 24 V DC) (See note 1.) 0.5 A/common
3A 4 points/common circuit:
100 pA or less 1 A/common
1.5V or less 8 points/common circuit:
1 msorless 2 A/common

2. For Cl14, C16, C24, and C40

1 ms or less . -

- series, Y7 only is 100 us
Zener diode maximum, and for C56 and
LED C72 series, Y6 and Y7 are 100
Terminal block (M3.5 screw) s maximum.

» Wiring diagram (FP1 Control/Expansion Unit)
PNP open collector type NPN open collector type

M terminals

LED Output
M terminals

LED Output {

Internal
circuit

Internal
circuit
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m Triac output type

Optical coupler

Triac

100 Vto 240 V AC

85V 10250V AC

1 A/point, 1 A/common

30 mA

15 A, 100 ms or less

4 mA or less (at 240 V AC)

1.5V orless (at 0.3 Ato 1 A load),
5V orless (at 0.3 A or less load)

1 msorless
0.5 cycle + 1 ms or less

Varister

LED

Terminal block (M3.5 screw)

» Wiring diagram (FP1 Expansion Unit)

Internal
circuit

LED
N

Output
terminals

L: Load




3. Perfor mance Specifications of I ntelligent Unit

1) FP1 A/D Converter Unit

4 channels/unit

2-2. Secifications

Oto5VandOto 10V
0to 20 mA

1/1000

+1 % of full scale

2.5 ms/channel

1 MQ or more (at0to 5V and 0 to 10 V range)
250 Q (at 0 to 20 mA range)

+7.5V (at0to 5V range), +15V (at 0 to 10 V range)
+30 mA (at 0 to 20 mA range)

KO to K1000 (HO000 to HO3ES)

Optical coupler: between terminal and internal circuit
Not insulated: between channels

Terminal block (M 3.5 screw)

m |/O Conversion Characteristics

«0to5Vrange

(K)

Digital
output

1000

500

2) FP1 D/A Converter Unit

2.5

«0to 10 Vrange

(K) (K)

¢ 0to 20 mA range

Digital Digital
output output
. 1000} -----------------; . 1000}------------
50O} ------~ : 500} ------- :
50 ~ M) 0 5 10 - W 0 10
Analog input Analog input

2 channels/unit

2'0 (mA)
Analog input

Oto5Vand0to 10V
0to 20 mA

1/1000

+1 % of full scale

2.5 ms/channel

0.5 Q or less (at voltage output terminal)

20 mA (at voltage output terminal)

0 to 500 Q (at current output terminal)

KO to K1000 (HO0000 to HO3ES)

Optical coupler: between terminal and internal circuit
Not insulated: between channels

Terminal block (M 3.5 screw)
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m |/O Conversion Characteristics

«0to5Vrange *«0to 10 Vrange *0to 20 mA range
V) V) (mA)
Analog Analog Analog
output output output
B.0f----mme e . 10--------mmmmme s . 20f----m e .
250 : S : R :
0 500 1000 ~ 0 500 1000 = 0 500 000 =
Digital input Digital input Digital input

4. Performance Specifications of Link Unit
1) FP1 Transmitter Master Unit

RS485

0.5 M bps

64 points (Input: 32, Output: 32, setting when shipped)

When 2 transmitter master units are connected, the 1/0 points are as follows,
104 points (Input: 56, Output: 48, C14, C16 series)

144 points (Input: 80, Output: 64, C24, C40, C56 and C72 series)

Max. 700 m (with twisted pair cable)

2) FP11/O Link Unit

64 points (Input: 32 points and Output: 32 points)

1 slot

3) C-NET Adapter S1 Type

RS485 x 1 port, RS422 x 1 port

Between RS485 and RS422 interfaces
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5. Dimensions
1) Control Unit
C14 and C16 Series

AC type DC type
Sanmn S
° 595606000, —
00000000 ™
2 3
! [co]
hhhhhhh ]
120/4.724 74/2.913 45/1.772

FP1-016-93-B

C24, C40, C56, and C72 Series
AC type DC type

....... [; I [— 190/7.480 | 96/3.780
T 260/10.236
"BaBh| co0aaaas990s H [ [ 120/4.724
Late| | (TTTTTT 300/11.811
o — 1 [ (unit: mm/in.)
w 74/2.913 45/1.772
FP1-017-93-B
2) Expansion Unit
E8 Series (except E8 Triac Output type) E8 Triac Output type and
E16 Series _
E8 Triac
Output type E16 Series
2 EEEEEEEEEEEEIC
o e o)
@ 9 L ©
© 66666000 o
— g
EEFERFEEREE] L |
80/3.150 45/1.772
FP1-018-93-B 120/4.724 74/2.913 45/1.772
E24 and E40 Series
AC type DC type
J_| - |
2 190/7.480
6000000000600 N~
000000000000 Q [ [ 260/10236
& (unit: mm/in.)
TI [ F |
W 74/2.913 45/1.772

FP1-019-93-B
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3) Intelligent Un

it

FP1 A/D Converter Unit, FP1 D/A Converter Unit

81/3.189

120/4.724

4) Link Unit

FP1 Transmitte

r Master Unit

AC type DC type
T L

74/2.913 45/1.772

AC type DC type

‘ ' | j
B NAiS 'Lf:lilET o B 2]
,,,,,,,, ©
OWER 000000600 —
00000099 (‘0‘
e il (3
Leo] loo 0
Ol = ‘ |
120/4.724 74/2.913 45/1.772
FP1 1/O Link Unit
AC type DC type
)}
©
—
)
= |
[c¢]
9l ‘ |
oJ
120/4.724 74/2.913 45/1.772
C-NET Adapter S1 Type
50/1.969 45/1.772
T (e
o [T
el Oronen
— Oso
o e
2 o g
[©]
l [ ]_D"’_
120/0.787 Jl
@ 300/11.811

(unit: mm/in.)
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3-1. Installation

3-1. Installation

1. Panel M ounting

Mount the Control Unit, Expansion Unit, FP1 A/D Converter Unit, FP1 D/A Converter Unit, and FP1 1/O Link Unit

on the mounting panel with M4 size screws.

Mounting Hole Dimensions

Control Units (C14 and C16 series)
Expansion Units (E8 and E16 series)

FP1 A/D Converter Units
FP1 D/A Converter Units

FP1 1/O Link Units

w

-l
<«

-

»
a
<

|

A\

A

\r
\ 2-M4 or 2-dia. 5

Control Units (C24, C40, C56, and C72 series)
Expansion Units (E24 and E40 series)

A

2. DIN Rail Mounting

To mount the Control Unit, Expansion Unit, FP1 A/D Converter Unit, FP1 D/A Converter Unit, and FP1 1/0O Link
Unit on aDIN rail, use the DIN rail attachment lever which is attached to the mounting panel.

« Align the unit with the mounting rail groove and push

the unit down to install it.

40

—o— -

AN

4-M4 or 4-dia. 5

C-NET Adapter S1 type

A\

A

H | | H

J

\. 2-M4 or 2-dia. 5

110/4.331 71/2.795
110/4.331 71/2.795
180/7.087 86/3.386
250/9.843 86/3.386
250/9.843 110/4.331
290/11.417 110/4.331
70/2.756 71/2.795
110/4.331 71/2.795
110/4.331 71/2.795
180/7.087 86/3.386
250/9.843 86/3.386
110/4.331 71/2.795
110/4.331 71/2.795
110/4.331 71/2.795
110/4.331 71/2.795
40/1.575 71/2.795

attachment lever

* To detach the unit from the DIN rail, pull the lever
down with a slotted screwdriver.

Slotted screwdriver

wDIN rail attachment lever

f [<—DIN rail




3-1. Installation

3. Cautions

« Install and remove the Control Unit, Expansion Unit, FP1 A/D Converter Unit, FP1 D/A Converter Unit, and FP1 1/O
Link Unit when all power isturned OFF.
« Do not drop the unit or apply excessive force to it.
« Do not allow pieces of wire or other objectsto fall into the unit when wiring.
« Do not use the unit where it will be exposed to the following:
- Ambient temperatures of 0°C to 55°C (32°F to 131°F).
- Ambient humidity of 35 % to 85 % RH.
- Sudden temperature changes causing condensation.
- Inflammable or corrosive gas.
- Excessive airborne dust or metal particles.
- Benzine, paint thinner, alcohol or other organic solvents or strong akaline solutions such as ammonia or caustic
soda.
- Excessive vibration or shock.
- Influence from power transmission lines, high voltage equipment, power cables, power equipment, radio
transmitters, or any other equipment that would generate high switching surges.
- Water in any form including spray or mist.
- Direct sunlight.
« Do not install the unit above devices which generate heat such as heaters, transformers or large scale resistors.

« Install as shown below, for heat radiating units. * Do not install the unit as shown below.
(HHustration: FP1 Control Unit) (Nustration: FP1 Control Unit)

fU pward

FP1-020-93-B FP1-021-93-B

» When mounting awiring duct, maintain a clearance between the unit and duct as shown in the figure.
(Hustration: FP1 Control Unit)

. 77

Wiring duct

50 mm/1.969 in.
or more

50 mm/1.969 in.
or more
Wiring duct /
i/////g//// ///

 The FP1 unit iswrapped in a protective sheet to prevent scraps and wire debris from getting inside. Please remove this
sheet when installation and wiring is finished.

FP1-022-93-B
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3-2. Expansion

3-2. Expansion

1. Expansion Cable

1 | | [
Cable length
Cable length Part number
7 ¢cm/0.230 ft. AFP15101

30 cm/0.984 ft. AFP15103
50 cm/1.640 ft. AFP15105

2. Unit Expansion

« Connect the Control Unit to the Expansion Unit, Intelligent unit (FP1 A/D Converter Unit, FP1 D/A Converter Unit)
or FP1 /O Link Unit using Expansion Cable that folds out of sight and out of the way. In addition, concealing the
Expansion Cable helps avoid the potentially adverse effects of electrical noise.

Example: * The Expansion Cable can be concealed in

the between the units.

Control Unit EXpanSionibk% Expansion Unit
_i_[llllIIIII|":';;"'IIIIII_
|| =
Control Unit i ——_—
—————_——————
——r J— — s —

Notes:

< A maximum of two Expansion Units, one FP1 A/D Converter Unit, two FP1 D/A Converter Units, and one
FP1 1/O Link Unit can be simultaneously connected to one Control Unit.

 There are no restrictions on the order in which units are connected.

< An E8 series and E16 series Expansion Unit cannot be connected in succession.
Refer to page 11, “1-3. Expansion and Configurations”, for details about combination of units.

» Units must be connected left to

X ) Example: Example:

right of each unit, therefore, _— _—
please use the Expansion Cable Control Unit I:i Exoans Control Unit I: =
(30 cm/0.984 ft.: AFP15103, 50 e en

Expansion
Cable

cm/1.640 ft.. AFP15105) when the
Right Left

units are aligned as shown in the _ _ _ )
9 —] Expansion Unit I:— ] Expansion Un|t|:

right illustration. Left Expansion
Cable

Right

—] Expansion Unitli ] Expansion Unitli

Left Left

CORRECT INCORRECT
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3-3. Wiring

1. Crimp Terminal

* M3.5 screws are used for the I/O terminal block.

* Use of crimp terminalsis recommended for wiring to the terminals.

* Be sure to connect the cables and the interface terminals correctly using crimp terminals.
« Suitable crimp terminals are ring terminals, insulated ring terminals and fork terminals.

Hole: 3.7 to 4.3/0.146 to 0.169 dia.

v FP1-023-93-B
i (unit: mm/in.)

7.2/0.283 or less
[

2. Wiring Power Supply

1) Wiring Example for Power Supply Terminal

« FP1 Control Unit (C14 and C16 series), « FP1 Control Unit (C24, C40, C56, and C72 series)

FP1 A/D Converter Unit, FP1 D/A Converter FP1 Expansion Unit (E24 and E40 series)
Unit, and FP1 1/O Link Unit
AC type DC type AC type DC type
100 V to 240 V AC 24V DC 100 V to 240 V AC 24V DC
1L A L

(€21 €3 €2 ) (€31 €5 (€3] (€31 €3] PR PIR®
¢ F.G. Luvoc)  F-G. ® ® ® ® ® ® ® ®

F -
Cio0-240 v ACT Lygype!
F.G. F.G.

(X)
(X)

FP1-024-93-B

* Operating power is not required for E8 and E16 series Expansion Units.

m Operating Voltage

100 V to 240 V AC 24V DC
85V 1o 264V AC 20.4Vto26.4VDC

m Grounding
» The FP1 has sufficient noise resistance under low noise level conditions. However, ground the FP1 unit for safety.

» When grounding, an earth-ground resistance of 100 Q or lessis recommended to limit the effect of noise due to

electromagnetic interference.
« Do not use agrounding wire that is shared with other devices.

FP1 Other FP1 Other
unit device unit device
Correct Incorrect
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3-3. Wiring

2) Power Supply Lines

« The power supply lines for the FP1, 1/0O devices and motorized devices should be isolated as shown below.

« Design the power supply lines for the Control Unit, Expansion Unit, and Intelligent units (FP1 A/D Converter Unit
and FP1 D/A Converter Unit) and FP1 1/O Link Unit so that the power for each can be turned ON and OFF at the
sametime.

» Usetwisted pair cable with 2 mm? or larger conductors as the power supply lines.

« Excessive noise and line voltage fluctuations can result in FP1 CPU misoperation or in system shutdown. To
prevent accidents caused by noise and line voltage fluctuations, be sure to employ countermeasures (such as use of
an insulated transformer, etc.) when wiring the power supply lines.

Example:
Circuit breaker
! Mgtor]zed
o6 o evice
Circuit
breaker
—E ‘% 1/0 device
Circuit
breaker
Insulated ,7 Twisted pair cables
transformer
FP1 é FP1 =2 FP1
Control = Expansion  Intelligent
Unit — Unit = Unit

FP1-025-93-B

3) Momentary Power Drop

» The FP1 is not influenced by momentary power drops (less than 10 ms).

4) Safety

« In certain applications, malfunction may occur for the following reasons.
Power on timing differences between the FP1 Control Unit and I/O or motorized devices.
An operation time lag when a momentary power drop occurs.
Abnormality in the FP1, power supply circuit, or other devices.
« |n order to prevent malfunction from resulting in system shutdown, the following special attention is required.
Start up sequence:
The FP1 should be operated after all of the outside devices are energized. To keep this sequence, the following
measures are recommended.
Set the Mode selector from PROG. mode to RUN mode after power is supplied to all of the outside devices.
Program the FP1 so as to disregard the inputs and outputs until the outside devices are energized.

Emer gency stop circuit:
Add an emergency stop circuit to controlled devicesin order to prevent a system shutdown or an irreparable
accident when malfunction occurs.

Interlock circuit:
When two motions that are opposed to each other are controlled, add an interlock circuit between the
programmable controller's outputs and the control device.
Example:
When amotor clockwise/counter-clockwise operation is controlled, provide an interlock circuit that prevents
clockwise and counter-clockwise signals from inputting into the motor at the same time.
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3. Input Terminals of Control Unit and Expansion Unit

1) Wiring Examplefor Input Terminals
(IMustration: FP1 Control Unit)

So Ky &/l (ONOHONONONORONONONONONG)
2 @A 0 1 2(3|4|5]|6 7 8 9 |A |B
© PC =
: FP1-C24 -
Unit — ‘
24\/DC - COM 0 2 4 6 e COM 8 A C E
1 3 5 7 (*) 9 B D F

0]

X

§g§@>

CIRNX

o

FP1-026-93-B

Note:

S
J

Push button

Built-in DC power output
for inputs

switches

Push button
switches

| Input devices |

Input
terminals

« Do not connect input devices to the input terminals indicated with a “+” symbol.

2) Description

« Keep the input lines as far away from output lines as possible.
» Keep theinput lines at least 100 mm/3.937 in. away from the motor and high voltage line.
* With the AC type, the built-in DC power output for

inputs can be used.

« |f the capacity of the DC type or the power output for

inputs are insufficient, use an exterior power supply.

Using the built-in DC power output for inputs Using the external input supply

l_||0246||8ACE|

24VDC - COM com
L+ (+)13 7(+)9BDF

External
power supply:
12Vto 24V DC

|0 2 6| |8 A C EI
24VDC - COM COoM

L+ (+)13 7(+)QBDF
@@iiiiiiiii

FP1-027-93-B

FP1-028-93-B
Internal
" circuit

Internal
circuit

Switch Switch

Sensor Sensor

* Refer to page 29, “1. General Specifications’, for details about built-in DC power output for inputs.

* Do not supply power from an exterior source to the built-in DC power output terminal (the part indicated as 24 V
DC+-) of AC type unit.

« Do not connect power supplies for inputs together in parallel, and do not connect to another power supply in
parallel.

* Refer to page 31, “ 2. Performance Specifications of Control Unit and Expansion Unit”.
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3) Input Wiring Examples

m Wiring the Photoelectric Sensors

Due to the difference in the photoel ectric sensor’ s output scheme, connect as shown below:

» Relay output type
Klnput terminal

FP1

Internal
circuit

FP1-029-93-B

Power supply
for input

power supply

* NPN open collector output type
Input terminal

Sensor FP1

Internal
circuit

FP1-030-93-B

Power supply
for input

* PNP open collector output type

Internal
circuit

Internal —
circuit

* Universal output type

Input terminal

Sensor FP1

FP1-031-93-B

Power supply
for input

* Two-wiretype

Input terminal

Sensor FP1

COM

FP1-032-93-B

Power supply
for input

(Control Units and Expansion Units with common +/— inputs)

Input terminal

Sensor FP1

COM

Internal —

circuit

FP1-033-93-B

Power supply
for input

m Wiring the Two-wire Type Sensor

* If the input of the FP1 is not turned OFF because of
leakage current from the sensor, the use of a bleeder

resistor is recommended, as shown below.

m Wiring the LED-equipped Limit Switch

« If the input of the FP1 is not turned OFF or if the

LED of the limit switch is kept ON because of
the leakage current, the use of a bleeder resistor
is recommended, as shown below.

—
Bleeder R
e resistor
COM
Internal —
circuit

I: Sensor’s leakage current (mA)

Sensor

FP1-034-93-B

Input terminal

FP1

46

The OFF voltage of the FP1 input is 2.5 V, therefore,
select an R value so that the voltage between the COM
terminal and the input terminal will be less than 2.5 V.
(The impedance of the FP1 input terminal is 3 kQ2.)

The resistance R of the bleeder resistoris : R = 3|7'255
The wattage W of the resistor is:
2
W= (Power sugply voltage) « (3-5)

Input
LED inped (L 4 terminal
-equippe
limit switch | r ?éigtigrr R
T CoM

FP1-035-93-B

r: Internal resistor of limit switch (kQ)
R: Bleeder resistance (kQ2)
The OFF voltage of the FP1 input is 2.5 V, therefore
when the power supply voltage is 24 V, select R so that
the current will be greater than | = 2425 r 25
7.5
3l-2.5

The resistance R of the bleeder resistoris: R =

The wattage W of the resistor is:
W= (Power supply voltage)?

x (3~5)

R

FP1




3-3. Wiring

m Wiring the LED-equipped Reed Switch

* When aLED is connected in serial to an input
contact such as the LED-equipped reed switch,
make the voltage applied to the FP1 input circuit
greater than 10 V. In particular, take care when
connecting a number of switchesin serial.

ovDbC

LED-equipped or more

reed switch

FP1

FP1-036-93-B

m Connecting an input device with a different voltage (ex.: a5V sensor, etc.)

» When connecting a device with a power supply | 1 |
voltage different from the FP1 input voltage, such ayoe Teon ° f ool M€ F
asa5 V sensor, connect in common to the - side 135S T k9 8D F

?r]: :L\g g:;gr;nDC power output terminal as shown ’ _ _______
SEEEEREEEEE
5\, v

Note: /
. Internal
* Some sensors do not allow for this type of Built-in DC cri]r(?{lri]ta
use, therefore check the specifications of the fecim?;;‘?_‘)’“t

sensor before wiring.

Sensor (5 V DC type)

FP1-037-93-B

4) Input Terminal Layouts

[com
(£)

24V
)

24V
()

* Cl4 series: AC type | ol1]2]3]4]5]6]7] |

DC type | [e]e[@o]2]2]3]4]5]6]7] |

*Cl6 series: AC type | vl o] 1]2]3]4]s]6]7] |

DC type | el [&Tol1]2]3]4]s5]6]7] |
« C24, E24 series; AC type [#ol2]4]e[«[8[a[c|E]
Beals]s]7[@]e]B[D[F]
DC type «Jof2[4]6].[8[a[c]E]
[ [@2]s]s]7[@]o][B]D[F]

Notes:

« Do not connect input devices to the input terminals indicated with a “*” symbol.
» The + common input type is also available for C16, C24 and E24 series.

a7




3-3. Wiring

» C40, E40 series: AC type

* C56 series:

e C72 series:

* E8 series:

e E16 series:

Notes:

DC type

AC type

DC type

AC type

DC type

I nput

only type
(I: 8-point)

1/0 type
(I: 4-point)

Input

only type
(I: 16-point)

1/0 type
(I: 8-paint)

“lol2fale[-|s[alc[e[-[of[2]a]s6]

wlRa]s]s]7[glole[p[FlRs][3]s]7]

[«]o]2]4]6]e]8]a][c|E|e]0]2]4]6]

[[@e]sls|7[golBlolrF[@2][3]s]7]
#lol2]4]e]e]8|a|c|E] [o]2][4]6].]8]Aa]c|E].
wiglalsls[7fgfo[elolr[@la]s]s[7[@[o[B]o]F].
olol2]a]6]s]8]Aa][c|E| [o]2]4a]6]s][8]A[c|E].]

T [s[s[7Fels s [o[FFels]s [s[TFelo o [o]F -]
“loJ2]afe]«][8]a]c[E]+]0]2]a]6]| [s[a[c[E[+]0]2]4
Hlelalsls[7[@ofslo]F[@]a[s]s[7[@]e[B[o]F[E

o[2]4]s6

sla|c|E

of2]a]s]

glalclE

ol2]4]6

com
&)

com
&)

.

@alafs]7

9[B[D[F

@lafs]s]7

gfole[o]F

lals]e]7

o o]12]3

o o]12]3

@lelofalelc|of[E]F]

-[@fofaf2]s]a]s]6]7]

[ [-|@fo]s]2]s[4]s]6]7]

« Do not connect input devices to the input terminals indicated with a “” symbol.
* The + common input type is also available for C40, E40, E8 series and E16 series 1/O type.
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3-3. Wiring

4. Output Terminalsof Control Unit and Expansion Unit

1) Wiring Examplefor Output Terminals
(IMustration: FP1 Control Unit)

[Output devices] (L) |- )
DAc DA
O] CE XY S IR || | O

R EISRIRIRIRIS SRR RRIE
. [J 5 . CcCOM COM COM COM COM COM COM COM
Unit wamvach + 0 1 02 )03 040 %0 9 1L

@RuN RUN
REMOTE
PROG.
® PROG.

OUTPUTO
24V DC

© @ERR. Tl T
5 @ALARM

@ 00000000000 O0
~ min. pZ4max.min p4max.

FP1-038-93-B

Note:

« Do not connect output devices to the output terminals indicated with a “s” symbol.

2) Description

« A different voltage can be used with each independent common.

AC power su’py)ly DC power supply

-

®® ®||| ®|||
_ EEEEEE
COM COM COM COM COM COM COM COM

deJJJJJ

FP1-039-93-B

* When more than one loade is connected to the same power supply, short the COM terminal with the short-circuit
bar (Part number AFP1803).

& 1

Short-circuit bar\

100- 240\}F| COM COM COM COM COM COM COM COM

JJJJJJJJ

FP1-040-93-B

« Refer to page 33, “3) Output Specifications of Control Unit and Expansion Unit”, for details about output
specifications.

100- 240 V
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3) Output Wiring Examples

« Connect a protective circuit such as the one shown below when switching inductive loads.
When switching DC type inductive loads with arelay type output unit, be sure to connect a diode across the ends of

the load.
When using an AC inductive load When using a DC inductive load
Surge absorber
7-R--C-4 Example: Diode
W R:50 Q P
--------- ' C: 0.47 uF
Output Output
terminal \7;1 terminal
FP1 Inductive load FP1 Inductive load T
COM
Varister a5
N
Output
terminal \7;1
FP1 Inductive load

COM

* When there isalow current load with the triac output type, the load may not go off because of the leakage current.
If this type of trouble should arise, connect aresistor in parallel with the load, as shown in the diagram below.

Resistor
A‘/\/\V

Rl

FP1-042-93-B

Output
terminal

FP1

« Thereis no fuse in the output circuit. Please provide a fuse externally in order to protect the output circuit from
load shorts.

« Mounting the Protective Device
In the actual circuit, it is necessary to locate the protective device (diode, resistor, capacitor, varistor, etc.) in the
immediate vicinity of the load or contact. If located too far away, the effectiveness of the protective device may
diminish. Asaguide, the distance should be within 50 cm (19.685 in.)

e Typeof Load and Inrush Current
The type of load and itsinrush current
characteristics, together with the
switching frequency are important
factors which cause contact welding.
Particularly for loads with inrush
currents, measure the steady state
current and inrush current and use a
relay or magnet switch which provides
an ample margin of safety. The table on
the right shows the relationship between
typical loads and their inrush currents.

Steady state current

10 to 20 times the
steady state current

510 10 times the
steady state current

10 to 15 times the
steady state current

Approx. 3 times the
steady state current

1 to 3 times the
steady state current

20 to 40 times the
steady state current

51to 15 times the
steady state current
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4) Output Terminal Layouts

* Cl4 series:
DC type
* C16 series: AC type
DC type

* C24, E24 series: AC type

DC type

« C40, E40 series: AC type

DC type
e C56 series: AC type
DC type
e C72 series: AC type
DC type
Notes:

AC type | |AC|AC|F.G.|COM| 0 | 1 | 2 | 3 |COM| 4 |COM| 7 | |

24V
)

2(f3/|F.G.|coM| 0 | 1 | 2 | 3 |com| 4 |COM| 7 | |

| |ac|aclrslcovf 0| 1] 2| 3] 4]5]6] 7] |

24V
*+)

@l 0| 1]2[3]4]5]6]7] |

. |COM|COM|COM|COM|COM|COM|COM|COM|

of1]2]3[4]s]6]7]

|ac|ac
|F,G.

24v| 24v
®lE)

[Fe]«[o]1]2]3]4]5]6]7]

3-3. Wiring

. |COM|COM|COM|COM|COM|COM|CDM|CDM| |

|AC|AC

coml 1 | 3 | 5 | 7 |COM|COM|COM|COM|COM|COM|COM|COM|

|F.G.

-Jol2[4[ee]o[a[e[c[p[E]F]

24V|24v
(WA

coml 1 | 3 | 5 | 7 |COM|COM|COM|COM|COM|COM|COM|COM|

FG.| o

-Jol2[4]ss]o[a[e[c[p[E]F]

|AC|AC . COMlCOMlCOMlCOM|COM|COM|COM|COM|COM| 9 | B |COM| D | F coMl 1 | 3 | 5 | 7 |
[Fe[«Jo]1[2]3]4][s5]6]7] [s]A]«]c[E]+[o]2]4]6]

2(‘1;/ z(f\)/ . comlcomlcomlcomlcomlcomlcomlcomlcoml 9 | B coml D | F COM| 1 | 3 | 5 | 7 |
[Fe]«Jo[1]2]3]4[s5][6[7] [8[a]e]c]E]e]0]2]4]6]

|AC|AC . comlcomlcomlcomlcomlcomlcomlcom coml 9 | B | D | F |COM| 1 | 3 |COM| 5 | 7 COM| 9 | B | D | F |
e[ [o]1[2]3]a[s]e[7[-[8[a[c|e] [of2].[a[6]-]8[a[c]E]

24v|24v
M) 6

COMl COMl COM| COM| COMl COMlCOMl COM

3]s [o[F o]

13

coml 5 | 7

=[s[s]o]7]

|F.G.| 3

ol1]2]3]4]s]6]7

slafclef [o]2

46
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« Do not connect output devices to the output terminals indicated with a “¢” symbol.
* There are differing output types such as relay, NPN open collector, PNP open collector, and triac output,
therefore, take care when selecting the type of load to be connected.
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com| 4 [5]|6 |7
*E8series: Output
only type
(O: 8-point)

1/0 type oM 0] 1]2]3

(O: 4-point)

« E16 series: Output |COM|8|9|A|BlCOMlClDlCOMlElFl
only type
(O: 16-paint)
|com|0| 1|2|3|COM|4| 5|COM|6|7|
1/0 type o el ol1]2]3][4a]5]6]7]
(O: 8-paint)

Notes:

« Do not connect output devices to the output terminals indicated with a “” symbol.
« There are differing output types such as relay, NPN open collector, PNP open collector, and triac output,
therefore, take care when selecting the type of load to be connected.
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5. Wiring the FP1 A/D Converter Unit
1) Wiring for Voltage I nput Wiring diagram
Connect the input device to the analog voltage input Power Supply Terminal
terminal (V). Switch the input range with the voltage

) i Voltage Range
range selection terminal (RANGE), as shown below. Selection Terminal

Analog input range | Voltage range selection terminal ||®||®||®||®||®||®||®”®”®”®”®|®H9
0Oto5V Between terminals: Not short-circuit Lo P97 7 Lawee] o2 5P
Oto10V Between terminals: Short-circuit OPower

RANGE

NAIS
FPL-4A/D

Matsushita
Erectric Works, Ltd.

JiEEREEEEEREE

FP1-318-93H

' shielded wire

A y Input device

2) Wiring for Current Input Wiring diagram

After connecting the analog voltage input termina (V)
and the analog current input terminal (1), connect the
device. Open the voltage range selection terminal

Power Supply Terminal
Voltage Range

(RANGE) wh isi r l_Ll Selection Terminal
when current isinput.
[EEEEEEEEEE R
O PP R RN
O Power
NAIS
FP1-4A/D

Matsushita
Erectric Works, Ltd.

——CH.0—— ——CH.1——— ——CH.2

EEEEEEEEEEE]

FP1-319-93H

' Shielded wire

AY

Input device

Notes:

 To prevent the influence of induction and noise in the input signal line, use 2-conductor twisted pair
shielded cable.

« It is recommended that the shield cable be grounded to a frame ground terminal (F.G.). However,
depending on the noise situation, you may get better results by grounding it externally.

« If the voltage range selection terminal (RANGE) shorts, be sure to short it at the terminal block. Also, do
not pull on its lead wire.

» Keep the main circuit wiring away from high voltage lines .

» Make sure that the power is supplied to the Control Unit and the A/D Converter Unit from the same power
supply line.
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6. Wiring the FP1 D/A Converter Unit
1) Wiring for Voltage Output Wiring diagram

Connect the load device to the anal og voltage output Power Supply Terminal
terminals (V+, V-). Switch the output range with the
voltage range selection terminal (RANGE), as shown

I
below. EilssisisissisiElo

O Power
m Analog voltage output range NAIS

0to5V range: The voltage range selection EP1-2D/A
terminal (RANGE) is not Matsushita
Connected. Erectric Works, Ltd.

0to10V range:  After connecting the analog voltage e T R o v
output terminal (V-) and the voltage O|||®||®||®||®||®||®||®”®”®|®“®”
range selection terminal (RANGE), U U Frsszosan
connect the load device. Shielded: '

wire -7

Load
device

Load
device

Oto5V range 0to 10V range
2) Wiring for Current Output Wiring diagram

Connect the load device to the analog current output
terminals (1+, 1-).

e
m Analog current output range: ||®||®||®||®||®”®||®||®||®||®||®||®|||O

0to 20 mA range only

Power Supply Terminal

O Power

FP1-2D/A

Matsushita
Erectric Works, Ltd.

cH.o
ANGE
....... FP1-321-93H

[

EELEEEEEEEE]

-
Shielded 7|
wire

Load device

Notes:

« To prevent the influence of induction and noise in the output signal line, use 2-conductor twisted pair
shielded cable.

 Simultaneous use of voltage output and current output is not possible on the same channel. Also, keep
unused output terminals open.

» Keep the main circuit wiring away from high voltage line.

» Make sure that the power is supplied to the Control Unit and the D/A Converter Unit from the same power
supply line.

« It is recommended that the shielded cable is grounded at the load device side. However, depending on
the external noise situation, you may get better results by leaving the shield open or grounding it to the
minus input terminal of the FP1 D/A Converter Unit.
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7. Wiring the FP1 Transmitter Master Unit

Connect the R$485 interfaces on the FP1 Transmitter Master Unit and on the other Programmable Controller with a
communication cable. When connecting the communication cable, be sure to connect positive (+) to positive, and
negative (-) to negative of the RS485 interface.

F.G.

AS
RS485 Interface of the other
+ — FG Programmable Controller

RS485 Interface of an FP1 1/O Link Unit

Conductors + Conductor
Size: Min. 1.25mm? (AWG16 or lager)
Insulation Resistance: Max. 16.8 Q/km (at 20 "C/68 °F)
» Cable
Insulation material: Polyethylene
Insulation thickness: Max. 0.5 mm/0.020 in.
Jacket Jacket thickness: Approx. 8.5 mm/0.335in.

8. Wiring the FP11/O Link Unit

Connect the R$485 interfaces on the FP1 1/0O Link Unit and on the other Programmable Controller with a
communication cable. When connecting the communication cable, be sure to connect positive (+) to positive, and
negative (-) to negative of RS485 the interface.

F.G.

N
RS485 Interface of the other
+ - FG Programmable Controller

RS485 Interface of an FP1 1/O Link Unit

1) Cable Specifications
Vinyl Cabtyre Cable (VCTF): 2-conductor

+ Conductor Conductors
Size: Min. 0.75 mm? (AWG18 or lager)
Resistance: Max. 25.1 Q/km (at 20°C/68°F) Insulation
» Cable
Insulation thickness: Max. 0.6 mm/0.24 in.
Molding jacket diameter: Approx. 6.6 mm/2.60 in. Molding
jacket
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3-3. Wiring

Twisted Pair Cable: 1-pair
 Conductor
Size:
» Cable
Insulation material:
Insulation thickness:

Min. 0.5 mm? (AWG20 or lager) Conductors

Polyethylene Insulation
Max. 0.5 mm/0.20 in.

Jacket thickness: Approx. 1.5 mm/0.59 in.
Jacket
Notes:

1. Three or more parts of cable should not be connected to one RS485 port.

2. Grounding example

* When the control box is grounded: * When the control box is not grounded:

Communication Communication Communication Communication Communication Communication
cable cable cable cable cable cable

+ - FG.

RS485 Interface

Control box

Frame ground

+ - FG. — + - FG. + - FG.
Ground
RS485 Interface RS485 Interface RS485 Interface
Control box Control box Control box
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4-1. Operating Principles of the Programmable Controller

4-1. Operating Principlesof the
Programmable Controller

1. Basic Configuration

A programmable controller is composed of four basic sections: (1) CPU, (2) memory, (3) input interface, and (4
output interface. An inside look at these sections will help you understand their functions and operation of the
programmabl e controller.

Programmable Controller

Input field devices Output field devices

— Limit switches Relays
®— Manual operating ®-a Solenoids ———e

switches | Memory for operand
®— Photoelectric o I @ Inverter

censors Input Output (variable speed

inter- @ CPU inter- drive)
. face (Central face

®— Inductive Segment ———e@

Processing Unit)

proximity switches indicators
®— Encoders Indicators ——e
@-b @-c
o ] System | Memory for
o— D|g|ta| SW|tCheS register program BuzzerS EE—

Power supply 4 \— Power supply

Personal computer FP
Programmer Il

o
5]
5]
g
)
5]

alz]

E-E

NPST-GR Software

Programming tools
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4-1. Operating Principles of the Programmable Controller

m Functionsof the Four Sections

@ CPU (Central Processing Unit)
Controls the operation of the programmable controller including the 1/Os according to the program

® Memory
Memory areas where the program and information needed for operation of the programmable controller are
stored.

Types of Memory

® -a: Memory for operands
The memory areafor storing operand data (external input relays, timer/counter set value, and data
registers, etc.). Data for the program to handle and the data from and to field devices are centralized in this
area
Refer to page 93, for details about operands.

® -b: System register
The memory areafor storing the system settings of programmable controllers. Information in this area
decides the operand characteristics, advanced control function availabilities, and so on. The system
registers can be set using an FP Programmer 1l or personal computer using NPST-GR Software.

® -c: Memory for program
The memory areato store the program for execution. Programs are written using an FP Programmer 1l or
personal computer using NPST-GR Software.

® Input interface
Interface that receives data from the field device and transfers it to the memory for operands.

@® Output interface
Interface that outputs data from the memory for operands to the field devices.
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2. Basic Operation

The basic operation of the programmable controller is:
- Toread datafrom all theinput field devices
- To execute the program according to the logic programmed
- To turn the output field devices ON or OFF
The process of reading inputs, executing the program, and updating the outputs is cyclicly repeated in the same

@ Input update stage
The programmable controller reads
information (ON or OFF) at the
input interface and storesit in the
memory for operands.

manner.
( )
Programmable Controller
Inout Memory for
Input inpu operands
field device | 'Mterface (for input)
L k|
0 O X1
_ L*m;; — X2
—O .C .
~ ’
( )
Programmable Controller
Program Memory for
read \ operands
X0 RO
XO|X1|-
— L ] write
»RO|R1|"
RO/ YO_ read /IYO[Y1| -
— |—[ Fwrite( | .
\ J
_ (
Cyclicly Programmable Controller
repeated Memory for
process operands Output Output
(for output) interface [field device
YO
Y1 \\
\ o O
~a
Y2 .
O

=

(@ Program execution stage
The CPU of the programmable
controller executes the program
according to the logic programmed
by reading and writing the
information from and to the
memory for operands.
The memory for operandsis
successively updated according to
the execution of the program.

(® Output update stage
After program execution, the
information (ON or OFF) in the
memory for operands is written to
the output interface and turns the
output field devices ON or OFF.




4-1. Operating Principles of the Programmable Controller

m Scan Time of the Programmable Controller
 The process of input update, program execution, and output update is referred to as a scan and the process
repeated over and over in the same manner is referred to as the cyclic execution method.

« In the cyclic execution method, since the process of input update is performed immediately after the output
update, the process of input update and output update is sometimes called 1/0O update for the purpose of
simplification.

« In addition to program execution and I/O update, the programmable controller also performs a variety of error

checking (self-diagnostic function) and also communi cates with the programming tools. These operations are
referred to, asawhole, astool services and are performed after program execution.

» Since the scan time s defined as the time required for one scan, the cyclic operation of a scan (/0 update,
program execution, and tool service) can be shown below.

Tool services Tool services
I/0 update
/ é/I/O update
Program Program
execution execution
l€ ale »
< - L N 7|
Scan time Scan time
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4-2. How to Program the Programmable
Controller

1. Making a Ladder Diagram

Originally, programmable controllers were designed as a replacement for relay-controlled systems. Therefore,
programs can be easily created with arelay sequence circuit as shown below.

Relay sequence circuit Ladder diagram on screen
of NPST-GR Software
Push button (logic for programming)
SWitCh A PUSh button Re|ay co”
| L swichB = You can make a ladder _|X9 X1 B%_
OJ O program by converting ' b -
R RO
s the contact symbols. .
Relay contact @ .-
R - Lamp RO YO
0O O { L — 1 r
Relay contact 2 Ti i | L
Imer col TMX 30]_
Ty
T ceeemr T Motor TO Y1
P
55 (M— | [
Timer contact

m Explanation of Movement m Timechart

1) When push-button switch A is pressed, the coil of
relay RO is energized and its contacts turn ON. Pusg'pt‘ctrt]o':
Wi '

2) Since contact (1) of relay RO supplies power to the !
coil of relay RO, the coil stays energized even if Relay contacts — .

switch A isturned OFF (self-hold circuit). __—
Lamp !

3) Contact (2) of relay RO supplies power to lamp YO 3s
and timer TO. The lamp turns ON and the timer starts Ti r_
timing operation. Imer contact ! :
4) After the preset time (e.g., 3 5), timer contact TO turns M -
. otor
ON and motor Y1 starts operation. -

5) When push-button switch B is pressed, the coil of Push-button [ [

relay RO is de-energized and all the power turns OFF. switch B

m /O Allocation
The input and output addresses of the programmable controller are allocated according to the condition in the
sequence diagram.

Push-button switch A
Push-button switch B X1
Lamp YO
Motor Y1
Supplemental relay RO
Timer TO

* All relays and timers used in the sequence circuit are replaced with internal relays and timers in the programmable
controller.
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2. Relaysand Timer/Counter Contactsin the FP1

The FP1 programmable controller contains many relays and timer/counter contacts as follows.

Input terminals

] RS Y R SR X

&)

&[] 123 [ [ (9 (&9 [E9) (&9 9 5] | @

External input relay (X)

device such as a limit switch or photoelectric sensor.

This relay feeds signals to the programmable controller from an external input

This relay does
not provide an v
external output Timer contact (T)

and can be used
only within the
programmable
controller.

This contact is the
output of the timer
instruction (TM). If
a timer instruction
times out, the
contact with the
same number
turns ON.

Internal relay (R) < >

Counter contact (C)

This contact is the
output of the
counter instruction
(CT). If a counter
instruction counts
up, the contact with
same number turns
ON.

I I

I

External output relay (Y)

This relay outputs the program execution result of the programmable controller
and activates an external output device such as a solenoid or motor.

B (&) (e 89 129 1031 109 (03] 193] |3} [} [

) K] RYRNI ] K]S SN

&)

Output terminals
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m Memory area

208 points
(X0 to X12F)

208 points
(YO to Y12F)

256 points
(RO to R15F)

1,008 points
(RO to R62F)

64 points
(R900 to R903F)

100 points
(TO to T99)

28 points
(C100 to C127)

44 points
(C100 to C143)

m External input relay (X), external output relay
(Y), internal relay (R)

* The lowest digit for theserelay's X, Y, and R numbers
is expressed in hexadecimals and the second and
higher digits are expressed in decimal to enable both
bit and word processing.

x [T [
v [
R
Decimal
1,2, 3 12 ceeeees
Hexadecimal

m Timer contact (T), counter contact (C)

Example:
Relay number

X0, X1, X2, X3, X4, X5, X6, X7, X8, X9, XA, XB, XC, XD, XE, XF
X10,

KOO, wererererrsrsrminiie X9F
KLOO, rerererererre e X10F
xllo ................................................................................... X11F
X120 ................................................................................... X12F

» Thetimer contact (T) and counter contact (C) numbers are expressed in decimal.

Timer contact (T)

Decimal

64

Counter contact (C)
C
Decimal
100, 101 «eeevvveeresnvermnninniiies 143




3. 1/0 Allocation in the FP1

The I/O addresses for the FP1 control unit, primary and secondary expansion units, and intelligent units (FP1

4-2. How to Program the Programmable Controller

Transmitter Master Unit, FP1 1/O Link Unit) are assigned as follows.

Notes:

X0 to X7 YO to Y4,Y7
X0 to X7 YO to Y7
X0 to XF YO to Y7
X0 to XF
X10 to xi7 | YO o YF
X0 to XF YO to YF
X10 to XI1F Y10 to Y17
X0 o XF vy o vE
X100 to XIF 1 y1g o viF
X20 to X27
X30 to X37
X30 to X33 Y30 to Y33
Y30 to Y37
X30 to X3F
X30 to X37 Y30 to Y37
Y30 to Y3F
X30 to X3F Y30 to Y37
X30 to X3F
%40 to X47 Y30 to Y3F
X50 to X57
X50 to X53 Y50 to Y53
Y50 to Y57
X50 to X5F
X50 to X57 Y50 to Y57
Y50 to Y5F
X50 to X5F Y50 to Y57
X50 to X5F
%60 to XB7 Y50 to Y5F
X30 to X47 Y30 to Y3F
X50 to X67 Y50 to Y5F
X30 to X47 Y30 to Y3F
X50 to X67 Y50 to Y5F
(See notes below.) | (See notes below.)
X70 to X8F Y70 to Y8F
X70 to X7F Y70 to Y7F
(WX7) (WY7)
X80 to X8F Y80 to Y8F
(WX8) (WY8)

- FP1 C14 and C16 series:

» X50 to X67 and Y50 to Y5F are allocated for the FP1 Transmitter Master Unit when it is used instead of
an expansion unit for FP1 C24, C40, C52 and C72 series, which have expansion units.
» The maximum number of expansion units that can be connected to the control unit is as follows:
1 expansion unit (including FP1 Transmitter Master Unit)
- FP1 C24, C40, C56 and C72 series: 2 expansion units (including FP1 Transmitter Master Unit)
* Number of expandable units together:
- FP1 Transmitter Master Unit/FP1 1/O Link Unit: Max. 1 unit
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X90 to XOF
(WX9)
X100 to XI1OF
(WX10)
X110 to XI11F
(WX11)
X120 to XI12F
(WX12)
Y90 to YOF
(WY9)
Y100 to YI1O0F
(WY10)
Y110 to Y11F
(WY11)
Y120 to Y12F
(WY12)
Example:
When an E24 series Expansion Unit is connected to a C40 series Control Unit, inputs and outputs are alocated as
follows:
Output allocation

C40 Series YO «weeereereneees YF E24 Series Y30 -

.| 000000000000
000000000000

000000000000
000000000000

PC
FP1-E24

ils
X0---XF, X10---X17
Input allocation

Notes:

« The maximum number of expansion units that can be connected to the control unit is as follows:
- FP1 C14 and C16 series: 1 expansion unit (including FP1 Transmitter Master Unit)
- FP1 C24, C40, C56 and C72 series: 2 expansion units (including FP1 Transmitter Master Unit)

« Number of expandable units together:

- FP1 I/O Link Unit: Max. 1 unit
- FP1 A/D Converter Unit: Max. 1 unit
- FP1 D/A Converter Unit: Max. 2 units
* Be sure to set different unit numbers when two FP1 D/A converter units are connected.
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4-3. Programming with NPST-GR Software

NPST-GR Software Ver. 3.1 offers program entry, editing, and monitoring of FP series programmable controllers.
With this software, you can concentrate on the control pattern rather than wasting time learning how to enter the
program.

1. System Configuration

FP1 Programmable Controller

Baud rate selector
19200 bps

9600 bps

,~ FP1 Peripheral Cable

Personal Computer (IBM PC-AT (AFP15205: 50 cm)

or 100% compatible) 550 KB
of free main memory plus
800 KB of free EMS 2 MB

or more hard disk space

© TD()
O RXD()

RS422/232C Adapter
RS232C cable (AFP8550)

- "ﬂ NPST-GR
E Software Ver. 3.1

m Connection between a Programmable Controller and a Computer

» An FP1 Peripheral Cable, an RS422/232C Adapter, and an RS232C cable are required to connect a personal
computer to an FP1.

m Setting of FP1
* Set the baud rate selector of the FP1 to 19200 or 9600.

Note:

« If the microprocessor of your computer works at 8 M Hz or 16 M Hz, set the baud rate selector of the FP1
to 9600 bps.

m Personal Computer Setting

* Set your persona computer's RS232C parameter to asynchronous. Refer to the manuals that came with your
computer.
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2. Features of NPST-GR Software Ver. 3

NPST-GR Software is a programming support tool for the FP1 programmable controller. The things you can do with
the NPST-GR are briefly introduced in the following:

* Programming

NPST-GR provides three programming modes.
- programming by entering ladder symbols: the program will be displayed in ladder diagrams
(Ladder symbol mode)
- programming by entering Boolean: the program will be displayed in ladder diagrams
(Boolean ladder mode)
- programming by entering Boolean: the program will be displayed in Boolean
(Boolean non-ladder mode)
Y ou can create a program using any of these methods and you can change the method any time. The display will
change automatically according to the method you select. With any method, you can create a program by selecting
instructions from the function keys.
NPST-GR Software a so provides various features which enable effective programming such as the ability to
customize it to make program creation easier.
While creating a program, you can copy, delete, move, and search for a part of the program.

« Comment function

Y ou can enter comments for relays and output instructions.
These comments show you which device the relay corresponds to, or for what application the relay is used.

* Program check
With the program checking function, you can check the created program for grammatical errors.
* Monitoring

To support programming capability, NPST-GR Software can monitor the program you created and perform a test
run for verifications. Y ou can check the status of relays and registers, and the programmable controller operating
status. This makes it easy to perform debugging and field adjustments.

» System register setting
Y ou can set the system registers using NPST-GR Software. Using the screen messages makes option selection and
value entry much easier.

» Documentation
Y ou can print-out al the settings you made, such as program and system register settings.

 Data transfer
Y ou can transfer the program created with the NPST-GR Software to the programmable controller easily by key
operation. You can also transfer the datato ROM.

» Data management

Y ou can save the data to a disk, which is useful for back-ups and temporary storage before transferring the data to
the programmable controller.



3. NPST-GR Configuration
The NPST-GR Softwareis configured as follows.

-
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Programming screen

J

N

Some menu functions can
be selected from the
programming screen using
the function keys.

Using the Esc key you
can open/close the

Menu window

menu window.

Returning to the programming
screen after making the selection.

Function window

* Programming screen
The screen where a program is created or edited. Just after the software is activated, the programming screenis
displayed in the ladder symbol mode. Next, the menu window appears over it.

* Menu window
The window to select an option. The various functions of the NPST-GR Software can be selected from this
window. Functions selected from the menu window are called menu functions.

When you start the software, the menu screen automatically overlaps the programming screen.

e Function window
When you select a menu function from the menu window, the corresponding window will be displayed.

1) Overview of the Programming Screen

Selecting an option from
the menu.

The programming screen consists of a menu bar, a programming area and function key labels, as shown below. The
display varies depending on the programming mode you arein.
The following figure shows the programming screen when you are in the ladder symbol mode.

Menu bar

Programming
aea ——>

Function P -
keylabel — —{  IEEEPEEEECEEEICWIANE ©
* Menu bar

—>(IeEENINS

LD SYMBQL

Message display field

The uppermost line on the screenis called the “menu bar”.
The menu bar indicates which mode, what function and which programming mode you are currently in.

© 00 N o 0o A W N B O

10
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When you are in the ONLINE mode, it indicates whether you are monitoring the program or not, and which mode
the programmabl e controller is currently in.

When you arein the OFFLINE mode

@ @ S ® @ ]

@ Indicates which mode you are in; the OFFLINE mode or the ONLINE mode.
In the OFFLINE mode, the software cannot communicate with the programmable controller, and in the ONLINE
mode, it can communicate with the programmabl e controller. Depending on the function you use or how you use
the function, you must be in the OFFLINE mode or ONLINE mode. For example, you should be in the OFFLINE
mode when you enter comments, and in the ONLINE mode when you monitor the program. When creating a
program, if you are in the ONLINE mode, the program will be transferred to the programmabl e controller
simultaneously with entry of the program.

Note:

* When you use NPST-GR in the ONLINE mode, you must connect the computer on which the
NPST-GR is activated with the programmable controller.

(@ Indicates what function you are currently using.
For example, when you are creating a program, “PROGRAMMING” will be displayed.
(3 Displayed when you are in the ladder symbol mode to indicate whether you are in the SEARCH mode or the
ENTRY mode.
(@ Indicates which programming style you are currently in.
The software provides three programming styles: Ladder symbol mode, Boolean ladder mode and Boolean non-
ladder mode.
Ladder symbol mode
The ladder symbol mode allows you to create a program by entering ladder symbols. Ladder symbols are
graphic symbols which show logical elements, such as 4 . The program will be
displayed as alogic diagram on the screen. Thisdiagram is called a“ladder diagram”.
When you are in the ladder symbol maode, you will be in the SEARCH mode or the ENTRY mode.

Boolean ladder mode
In the Boolean ladder mode, you can create a program by entering Boolean, but the program will be displayed

as aladder diagram.

Boolean non-ladder mode
The Boolean non-ladder mode allows you to create programs by entering Boolean. The program will be
displayed as you entered it, in order of the addresses.

When you are in the ladder symbol mode, “LD SYMBOL" is displayed.

In the Boolean ladder mode or Boolean non-ladder mode, “BOOLEAN” is displayed. The difference can be
recognized by the display in the programming area.
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When you arein the ONLINE mode

OF @ ¥ @ _ ® ®

When you are in ladder symbol mode <default display>
(1 to @ are the same when you are in the OFFLINE mode.
(® Indicates whether NPST-GR is monitoring a program or not.
While monitoring a program, “MONITOR” will be displayed here.
When not monitoring, “WAITING” will be displayed here.
(® Indicates the status, such as the current mode, of the programmable controller connected to the computer.
* Programming area
Depending on the programming mode (Ladder symbol mode, Boolean ladder mode, and Boolean non-ladder
mode) you select, the display will vary.
* Function key labels
Corresponds to the function keys on the keyboard.

Y ou may also use afunction key in combination with [Shift| or | Ctrl |.
* Message display field
Any message from the software, such as error messages, will be displayed on the lower right of the screen.
2) Overview of the Menu Window
Immediately after starting NPST-GR, the menu window will overlap the programming screen.
On the menu bar, you will see“NPST MENU” while the menu window is being displayed.

An option under the selection will flash.

[ NPST MENU ] _
/ Indicates the submenu name.
-.ve-A
COWMENTS .
SEARCH [ EDI ¥/A PROGRAM ]
MONI TOR
RELAYS/ REG STERS
NPST CHECK A PROGRAM 2.EDIT A PROGRAM BY BLOK (@ | K~ Submenu
menu NPST CONFI GURATI ON 3. DI SPLAY 1 BLOCK (B) Submenu will
PLC CONFI GURATI ON *USEFUL EDI T varv dependin
PROGRAM MANAGER . BOOLEAN W NDOW (W yh pending
| C CARD PROGRAM MANAGER 6. DELETE ALL NOPS on the option
EXI T NPST-GR 7. TOGGLE a/ b CONTACTS (Q selected in the
8. CHANGE RELAYS Q) NPST menu.
PLC TYPE [ FPI/FP-M  5k/] | 9. CLEAR A PROGRAM )
PLC MODE [ OFFLI NE |
PROGRAM NAME | ]
Programmable | [ use/vax (STEP) [ 0o/ 7679]
controller ' **= NOT AVAI LABLE
information
area Indicates the function which cannot Indicates the short-cut key that will operate the function.

be operated under the current mode To use, press the key while holding down the | Ctrl [ key.
or programming style (mode). P y g y

* NPST menu
On the NPST menu, the submenu names are listed.
From the NPST menu, select a submenu that the menu function you want to use belongs to.

* Submenu
In the submenu, the menu functions are listed.
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* Programmable controller information area

PLC TYPE
Indicates the type of programmable controller currently specified.
PLCTYPE: FP1 0.9k

FPLFP-M 27k
FPL/FP-M 5k
FP3 10k
FP3/FP-C 16k
FP5 16k
FP10/FP10S 30k
FP10 60 k

PLC MODE

Indicates the operation mode of the programmable controller.
When you are in the OFFLINE mode, “OFFLINE” will be displayed here.
In the ONLINE mode, the display will vary according to the setting on the programmable controller.

PROGRAM NAME
The name of program is displayed on the screen. When you create a new program, nothing will be displayed.
When you load the program from a disk or the programmable controller, the filename you registered for the
program will be displayed.

USE/MAX (STEP)
Indicates the number of steps (program size). The number of steps you have already used for the program during
editing or creation, and the maximum of number of steps you can use for the program is indicated.

4. NPST-GR Ingtallation and Configuration
1) Preparing for Installation

This section describes how to install the device driver ANSI.SY S. Install the software using the installation program.
Theinstallation program isincluded in the NPST-GR system disk. The installation program cannot start if the device
driver ANSI.SY S provided with the MS-DOS system disk has been installed in the disk on which you want to install
NPST-GR. If ANSI.SY S has not been installed, install ANSI.SY Sfirst and then install NPST-GR.
Procedure
1. If the ANSI.SY Sfile does not exist on the disk on which you want to install NPST-GR, copy the ANSI.SY'S
file from the MS-DOS system disk to the hard disk. For example, to copy the ANSI.SY Sfile to the root
directory of the hard disk, insert the MS-DOS system disk into drive A and type the following after the DOS
prompt:
QCOPY A\ ANSI. SYS C (Enter)

2. If the DEVICE command for ANSI.SY Sis not included in the CONFIG.SY Sfile, modify the CONFIG.SYS
file. For example, to add the DEVICE command to the CONFIG.SY Sfile, type the following at the DOS
prompt (C:\):

COPY OONFI G SYS+OON OONFI G SYS( Enter)
DEM CE=ANSI . SYS( Enter)

Then, press + and press|Enter |.
The CONFIG.SY Sfile will now contain the new line.
Notes:

« After modifying the CONFIG.SYS file, reset the personal computer so that your changes take effect.
« Note that the directory in which the ANSI.SYS exists must match the pathname used for the DEVICE
command.
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2) NPST-GR Installation
This section describes how to install NPST-GR. Make a backup disk of the software and use it for installation.

Procedure
1. If the current drive is other than drive A, change to drive A by typing “A:” at the DOS prompt.
2. Insert the backup disk of the NPST-GR system disk into drive A.
3. Typethe following at the DOS prompt (A:) to start the installation program:
INSI (Enter)

Theinstallation program will start. The following screen will appear.

NPST- R | nstal | ati on Program Ver. 3.1

To install the NPST-GR type INSI and specify the source drive
and the target drive. The "source drive" is the drive where you
place the NPST-GR System Disk. The "target drive" is the drive
on which you want to install the NPST-GR

[ For mat ]

INST [source drive]: [target drive]:

[ Exanpl €]

When the NPST-CGR System Disk is nowin the drive A and you want
toinstall the NPST-GR on the drive C type:

INSI A C (Enter)

A\>

4. Type the following at the DOS prompt:
INSI A: C: (Enter)

This shows that the backup disk of the NPST-GR system disk isin drive A and that you are going to install
NPST-GR onto drive C. The following screen will appear.

NPST- (R | nstal | ati on Program

The source drive
The target drive

xK? =S N O
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5. Make sure that the source drive and the target drive are specified correctly. The“sour ce dri ve” showsthe
drive which the NPST-GR system disk isin. The“t ar get dri ve” shows the drive onto which you want to
install NPST-GR.

When the source drive and the target drive are specified correctly, select “YES” and press [Enter .
If not, select “NO’ and press [Enter]. You will return to the previous screen.

When you select “YES, " the following screen will appear:

NPST- R | nstal | ati on Program Ver. 3.1

The NPST-GR will be installed on drive C

x? N O
Kk kR KRk kKRR kKR KKk kKR kK kR R KKk K KRk K kK K
* Select YES, and the installation will start. *

KR KKK KKK KR KKK I KKK KA AR AR A KRR A KA K R KKK KK AR KA KKk

6. Check the message. To install, select “YES” and press [Enter|. Theingtallation will start.
If you do not want to install, select “NO’ and press [Enter |. You will return to the previous screen.

When the installation is complete, “C. \ NPST3” will appear.

Note:
* When NPST-GR is installed successfully, the following files are stored in the NPST3 directory:
NPST.EXE Contains a program which starts NPST-GR.
NPSTE.EXE Contains the system program for NPST-GR.
NPST.HLP Contains help messages.
NPSTPO000.CIG  Contains information for printer control.
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3) How to Use NPST-GR Effectively

The flowchart shown below is an example of how you can use NPST-GR before you run a program in the field.

Except for the settings for NPST-GR and programmable controller configuration, you can freely change the order of

the flowchart.

o Design a program according to your system.
Designing a program What type of programmable controller do you use?
What relays and registers do you use for the program, etc?
¢ Customize NPST-GR. Set the communication conditions for
Configuring NPST-GR communicating with peripheral devices. Select the type of
programmable controller for the program you created or system
registers you set. Specify the maximum number of comments you
will add to a program.
Note:

* Once you save data together with NPST-GR on a disk,
NPST-GR will start with that data.

. . Set system registers 0 to 418.
Configuring the v g

programmable controller

v

Programming

. With the program check, monitor, search, and test run functions, etc.,
Debugging the program you can debug the program you created or edited.

You can preset the register values.

Adjusting the program

in field

Create or edit a program according to your design.

There are various functions useful for creating or editing a program.
Overview the NPST functions provided by the software, and create
or edit the program.

Running the program

No change ?

Specification change?

4) NPST-GR Startup

To start NPST-GR, follow the procedure below.
Procedure
1. If the personal computer is OFF, turn it ON.
Y ou will see the DOS prompt C:\.
2. Change to the NPST 3 directory by typing the following at the DOS prompt:
CD NPST3(Enter)
3. Typethe following to start the NPST-GR Software:
NPST(Enter)
NPST-GR will start.
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5) Configuring NPST-GR

m Sdecting [NPST CONFIGURATION] from the Menu Window

Before you create a program, you must first configure the settings and change the default settings if necessary.
If the programming screen is displayed, press to display the “NPST MENU” window.

Procedure
1. Move the cursor to an option on the NPST menu with the up and down arrow keys.
The submenu which belongs to the option you select will be displayed.

[ NPST MENU ]

EDIT A PROGRAM

COMVENTS

SEARCH [ NPST CONFI GURATI ON ]

MONI TOR

RELAYS/ REG STERS

CHECK A PROGRAM
PLC CONFI GURATI ON
PROGRAM MANAGER
| C CARD PROGRAM MANAGER
EXI T NPST-GR

PLC TYPE [ FPL/FP-M 5k ]
PLC MODE [ OFFLI NE ]
PROGRAM NAME [ ]

USE/ MAX ( STEP) [ 0/ 7679]

1 **= NOT AVAI LABLE

2. Press or theright arrow key.

The cursor will move to the submenu. The option currently selected with the cursor will blink.

[ NPST MENU ]

EDIT A PROGRAM

COMVENTS

SEARCH [ NPST CONFI GURATI ON ]

MONI TOR

RELAYS/ REG STERS

CHECK A PROGRAM

PLC CONFI GURATI ON
PROGRAM MANAGER

| C CARD PROGRAM MANAGER

EXI T NPST- GR
PLC TYPE [ FPL/FP-M 5k ]
PLC MODE [ OFFLI NE ]

PROGRAM NAME |

USE/ MAX (STEP) | o/ 7679]

**= NOT AVAI LABLE

3. Press [Enter].

4. Move the cursor to the item you want to select with the up and down arrow keys.
Select an option with the right and left arrow keys.

[ NPST CONFI GURATI ON ]

SCREEN MODE [ MNO / esKex
PLC TYPE [ FPL/FP- 1 ([ ENTER] : GPENS SELECTI CN W NDOW
W NDOW CF PLC TYPE)
COM PORT (B2 3]
TRANS RATE(bps) [ WSHGO/ 9600 / 4800 / 2400 / 1200 / 600 / 300 ]
DATA LENGTH [EW 7] bits
LOBGED DR OVE/ Di RECTCRY
DR VE [ B C D E ]
DI RECTCRY

[
NOTE DI SPLAY [ESNEN CF |
PROGRAVM NG MODE [ LADDER/ [ENIWASBSRE/ BOCIN ]

NOTE : SPECI FY TRANS RATE TO 9600 or 19200bps TO CONNECT W TH PLC DI RECTLY

<SCREEN 1> window
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* SCREEN MODE
Y ou can select the NPST-GR screen mode between color and black/white.
MONO: Displays the screen in black and white.
COLOR: Displaysthe screenin color.
(Black/Cyan/Red/M agenta/Green/Bright Blue/Y ellow or Brown/White)

*PLCTYPE
Before setting the configuration of the programmable controller and creating a program, you must specify the type of
programmabl e controller for which you create a program.
Y ou can select from;
FP1 0.9 k: FP1 C14/C16 series
FPL/FP-M 2.7 k: FP1 C24/C40 series and FP-M (2.7 k)
FP1/FP-M 5k: FP1 C56/C72 series and FP-M (5 k)

FP3 10 k: FP3 (10 k)
FP3/FP-C 16 k: FP3 (16 k) and the FP-C (16 k)
FP5 16 k: FP5 (16 k)
FP10/FP10S 30 k: FP10 (30 k) and FP10S (30 k)
FP10 60 k: FP10 (60 k)

COM PORT

Specify the serial port which is connected to the programmable controller.
1: Use COM PORT 1
2: Use COM PORT 2
3: Use COM PORT 3

TRANSRATE (bps)
Specify the transmission rate for communication with the programmable controller or modem.
Select between 19200, 9600, 4800, 2400, 1200, 600 or 300.
For communication with the programmable controller, specify either 19200 or 9600.
If the clock frequency isamultiple of five, you must select 19200. If you do not select 19200,
NPST-GR will not communicate with the programmable controller.

DATA LENGTH
Specify the data length for communication with the programmable controller.
Select either 8-bit or 7-bit.

* LOGGED DRIVE/DIRECTORY
Specify the logged drive when you manage files.

DRIVE/DIRECTORY
Specify the logged directory when you manage files. Include a\ at the beginning and at the end of the directory,
€g., \npst\program\.
If you omit this, the root directory will be specified.

NOTE DISPLAY
Specify whether file notes, which are the notes entered for afile (such as filename and date), are to be
displayed when the disk filelist is displayed.
ON: Displaysthefile notes.
OFF: Omits displaying the file notes.

* PROGRAMMING MODE
Select the programming mode for creating or editing a program.
Select from;
LADDER: Theladder symbol mode
B.LADDER: The Boolean ladder mode
BOOLN:  The Boolean non-ladder mode
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m Logging or Saving the Parameters

After you set the parametersin [L.NPST CONFIGURATION], you must log the settings so that NPST-GR will be
reconfigured according to the parameters you set.

If you go to the programming screen or use other functions without logging the parameters you set, they will be
aborted. If you try to exit [1.NPST CONFIGURATION] without logging the parameters by pressing , the
confirmation message “EXIT OK ? (Y/N)” will appear on the right bottom of the screen. Type to return to
the previous operation. Type if you want to abort the settings you made. The setting will be aborted and you
will go to the programming screen. In each parameter window, you will see the SAVE label on the function key
labels. If you set parameters on more than one window, you can save the parameters at one time after completing the
settings. When you log the settings, you can also save the settings to the disk if necessary.

Procedure
1. Pressthe key on the screen where one of the windows for setting parametersis displayed.
The <SAVE> window will be displayed at the lower |eft of the screen.
2. Select “YES’ or “NO” forthemessage“SAVE DISK ? [ YES/ N O ]~
Select “YES’ to save the parametersin the disk.

3. Type[ Y Jor for the message “LOG PARAMETERS ? (Y/ N)”.

Type to execute the operation. After execution, the window will close.

If youselected“YES' for“SAVE DISK ? [ YES/ N O ]7,themessage, “SAVI NG TO THE
DI SK COVPLETED.” will be displayed at the bottom of screen when the parameter has been
successfully saved to the disk.

To quit the operation, type [ N_|. The window will close.

5. Exiting NPST-GR

The[1.EXIT NPST-GR] option allows you to exit NPST-GR and to return to the MS-DOS screen.
Procedure
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1. Select the [EXIT NPST-GR] option from the NPST menu.
2. Select the [1.EXIT NPST-GR] option from the [EXIT NPST-GR] menu.
The[EXIT NPST-GR] window will open.

[[ EXIT NPST-GR ]]

SAVE CONFI G & EXIT 8 EXIT

3. Select “SAVE CONFIG & EXIT” to save the parameters set with the [NPST CONFIGURATION] menu
and exit NPST-GR . Select “EXIT” to exit NPST-GR without saving them.

4. Press[Enter]. You will exit NPST-GR and the DOS prompt will appear on the screen. When you turn OFF
the computer, make sure that the DOS prompt is displayed on the screen.
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6. Basic Key Operation for Programs

Input the following program using the ladder symbol mode.

X0 X1 RO
oOH F—¥ [ -
RO
1H
RO YO
4| [
[ rIwx s0p
TO Y1l
9 | { H
11 ( ED )
0 ST X 0 ||F1||[F1]| 0 ]||Enter]
1 OR R 0 ||F2||F3|| 0 ||Enter|
2 AN/ X 1 ||F3||F8||F1]|]| 1 ]|]|Enter]
3 OT R 0 ||F4||F3|| 0 ||Enter|
4 ST R 0 ||F1||F3|[ 0 ||Enter|
5 oT Y o ||Fa||[F2]| 0] |Enter]
6 ™ X o0 |[F5||F1]]|0 | |=]
K 30 | |F1|| 3 || 0 | | Enter|
9 ST T o0 ||F1||F4|| 0 ||Enter]
10 |oT Y 1 ||F4||[F2]|1]]Enter]
11 ED | F10 | | ctrl |+| F3 | | Enter |

When you first start NPST-GR, you will be in the ladder symbol mode.
The[1.PROGRAMMING STYLE] option changes the programming style to the Boolean non-ladder mode.
Procedure

1. Selectthe[EDIT A PROGRAM] option from the NPST menu.

2. Sdlect the[1.PROGRAMMING STYLE] option from the [EDIT A PROGRAM] menu.

3. Select “BOOLEAN NONLADDER” from the[PROGRAMMING STYL E] window.

4. Press|[Enter].

®m Program Input
Input the program using the function keys. The command language input will be displayed in the input field at the
bottom of the screen. It will beinterpreted and displayed as an element on the ladder diagram when you press the

key.

[Input Deletions]

When deleting from the input field............cc.ooverrerieiennnns Press .

When deleting from the ladder diagram display area.......Move the cursor to the location containing the mistake and

press [ Del |.

Refer to the “NPST-GR Software” manual for details.
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7. Downloading a Program to the Programmable Controller

The[4.LOAD A PROGRAM TO PL C] option downloads the program and/or the I/O comments which are on the
screen of the programmable controller. After you complete the program, you must download the program so that the
programmabl e controller executesiit.

Notes:

« The downloaded program will be executed when you set the mode of programmable controller to
RUN.
 Before you start operation, make sure that NPST-GR is in the ONLINE mode.

Procedure

1
2.

w

Select the[PROGRAM MANAGER] option from the NPST menu.
Select the [4.LOAD A PROGRAM TO PLC] option from the[PROGRAM MANAGER] menu.
The [LOAD TO PLC] window will appear on the screen.

[TOPLQ] NO=[ O] RT =[ 1] HOVE
LOAD [ MEEEEAE |/ O CMT  PROG & |/ O CMT |
VERI FY [ YES EENSEE

If you want to change the communicating station, press +[F7].
If the programmabl e controller isin the RUN mode, change to the PROG. Mode.

When the programmable controller isin the REMOTE mode, you can change it by pressing +[F6 |.
Specify what you want to load to the programmable controller at “L OAD.”

Select “PROGRAM” to download only the program.

Select “I/O CMT” to download only the I/O comments.

Select “PROG & |/0O CMT” to download both the program and the 1/O comments.

Specify whether or not to verify the programs.

Select “YES’ at “VERIFY” with the arrow keys when you want to verify the transferred

program with the one displayed on the screen after downloading. Select “NO” if you do not want to

verify the program.

Press to start downloading.

During the download, “L OADING PROGRAM ..."” will appear on the screen.

If youselect“YES' at “VERIFY,” the message “VERIFYING PROGRAM ...” will appear.

When completed successfully, “VERIFY OK” will appear on the bottom of the screen. The number of steps
used for the program will be displayed at the bottom of the screen.
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8. Saving a Program to Disk

The[2.SAVE A PROGRAM TO DI SK] option saves the program and/or the 1/0O comments which exist on the
screen to the disk of your personal computer.
Procedure
1. Select the[PROGRAM M ANAGER] option from the NPST menu.
2. Select the [2.SAVE A PROGRAM TO DI SK] option from the[PROGRAM MANAGER] menu.
A window for saving the program and/or I/O comments will open on the screen. Y ou will see“SAVE
PROGRAM?” on the menu bar.

Shows the current directory.

Shows the current drive. Shows the memory areasize
available in the disk.

DRI VE [A B SD E ]| FREE AREA 9617408
DI RECTCRY [\ PROGRAM ]

<«4+—— Listsexisting files
in the current directory
when pressing [F7].

| ]

[FXee\VY | /O CMI PROG & I/O CMI ]
Ver. 3 Ver.2 ]
YES N O N NOTE: [VERI FY] IS I NVALID SELECT [ VER. 2]

[
%
DATE % 93-12- 01]
[
[

VERI FY

L Select whether the saved program is verified with the original one on the screen after saving.
—— Select whether to save the program in the version 3 style or in the version 2 style.

——— Select whether to save the program, the 1/0 comments or both.

— Showsthe date which is controlled by the system.

Enter the name of the person who design the program.

Enter notes about thefile.

Enter afilename.

If you want to change the drive, press| F6 |-

If you want to change the directory, press| F8 |.
Enter afilenameinthe“FILE NAME” area.
If necessary, enter the information for “FILE NOTE”, “DESIGNER” and “DATE". These items are
optional and can be skipped. Press the down arrow key to go to the next item.
7. Specify what you want to save to the disk at “SAVE.”
Select “PROGRAM” to save only the program.
Select “I/O CMT” to save only the I/O comments.
Select “PROG & I/0O CMT” to save both the program and the I/O comments.
8. Determine which version style you want to savein.
Select “Ver.3" to savein theversion 3 style.
Select “Ver.2" to savein the version 2 style.
9. Whenyou select “Ver.3", select whether you want to verify the programs.
Select “YES' at “VERIFY” with the arrow keys, to verify the saved program with the program on the
screen after saving. Select “NO” if you do not want to verify the program.

10. Press [Enter .

When you select “Ver.3,” saving will start.

o0 s w
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9. Printing
The[A.PRINT OUT] option prints out:

m the program displayed on the screen, as aladder diagram or in Boolean.
m thelist of therelays, registers or control instructions used in the program.

m the parameters set with the [NPST CONFIGURATION] menu

m the parameters set for system registers 0 to 418, the 1/O map, and the remote 1/0O map

When you select the [A.PRINT OUT] option, the [PRINT OUT] window will open. First, select what you want to
print out by selecting the “STYLE” option, and start printing by selecting the “PRINT” option. With the default

settings, only the program will be printed in the ladder diagram style.

Procedure

1. Select the[PROGRAM MANAGER] option from the NPST menu.
2. Select the[A.PRINT OUT] option from the[PROGRAM MANAGER] menu.

The[PRINT OUT] window will open.

3. Sdlect“STYLE” inthe[PRINT OUT] window.
The [STYLE] window will open.

4. Specify what you want to print out in the [STY L E] window.

[ PRI NT QUT]

PRI NT

STYLE
PRI NTER

[ENTER|] : EXECUTE.

[ STYLE ]

* ok

* %

* %

* ok

TITLE Y I
LADDER DI AGRAM Ri/ N
BOOLEAN Y I
RELAY LI ST Y I
NPST CONFI GURATI ON Y I
SYSTEM REG STER Y
REMOTE 1/ 0 Y I

*

*

= [ENTER] TO SET THE DETAI LS

Select “Y” for the item which you want to print. Select “N” not to print it.
5. Press to log the settings in each window and to return to the previous window.

Y ou must press on every window on which you made any change. When pressing [ F1 |, you will be

asked “SURE?” Type to log the changes you made. To cancel them, type [ N_|.

6. Select “PRINT” from the [PRINT OUT] window.
7. Press|Enter]. The [PRINT] windows shown right will open.

8. When you want to change the settings in the windows, select the desired options. To select an option, use the

[ PRINT ]

START PAGE [ I
START ADDRESS [ 0]
END ADDRESS [ 125]

PAPER S| ZE /  LAND
PRINT MDE SING / [<SMIEY
(e T IANN N ORI\

[ENTER] : EXECUTE.

right or left arrow key. To go to the next item, press the down arrow key.

9. Press to start printing.
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4-4. Programming with the FP Programmer |l

The FP Programmer Il performs program entry, editing, and monitoring of FP series programmable controllers.

1. System Configuration

Baud rate selector Mode selector
19200 bps RUN
REMOTE
PROG
9600 bps o] [S)

.| coocoocoococoooo

FP1 Programmable Controller

FP1 Peripheral Cable (for FP Programmer 1)
(AFP15205: 0.5 m/1.640 ft.
AFP1523: 3 m/9.843 ft.

Ao

FP Programmer Il
(AFP1114)

m Connection between a Programmable Controller and an FP Programmer Il
* An FP1 Peripheral Cable (for FP Programmer II) is required to connect an FP1 to an FP Programmer |I.

m Setting of FP1
« Set the baud rate selector of the FP1 to 19200.
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Programming with the FP Programmer I

2. Downloading a Program to the Programmable Controller

84

X0 X1 RO
o[ P e | st ey o]
1 _|R0 0 ST X O | Lo o @ WRT
4 _|R|0 rYO 1 OR R 0 R-OVSR R?VSR @ WRT
! L
FTMX 30 2 AN X 1
o TH s or r o WEM
i vl s s r o WEOH
o LE s oT v o BB
11 ( ED ) 6 ™ X o (@[]
K30 | (&[] )[mr
9 ST T 0 x»Swa @ WRT
10 OoT Y WRT
u | |BUOBE
Procedure

1. Connect FP Programmer Il and the FP1 programmable controller using the FP1 Periphera Cable.

2. Set the mode selector of the FP1 to PROG.
(]

3. Press the keys on the FP Programmer II, as shown on the right, to clear all
the data stored in the FP1 programmable controller. E]
ACLR READ|

4. Enter the address from where you want to enter instructions. Use the
alphanumeric keys to enter the address. In the example, instructions are
entered from address O, therefore, press E] to read its contents then press .
5. Download the program (addresses and instructions) to the programmable controller.

Notes:

« An alarm will sound if you try to download a program while in RUN mode or if you press the wrong keys.
If an alarm sounds, press the key and redo the download operation from the beginning.

« The first time you input a program, be sure to execute the program clear procedure (step 3, above) before
starting input.




m Key Operationsfor Correcting Input Errors

* Correcting the contents of the program
Procedur e example
1. Read the contents of address 3.
2. Clear the display for address 3.
3. Rewrite with the correct instructions.

» Addingl/inserting instructions
Procedur e example
1. Read the contents of address 3.
2. Insert the new instruction.

* Deleting instructions
Procedur e example
1. Read the contents of address 3.
2. Delete.

4-4. Programming with the FP Programmer I

oin READ)
v
HELP)
CLR
oT OR
@

(R
v
ISHIFT| (DELT)|
SC INST

m |nputting Instructions That Are Not on the Key Display
There are two ways to input instructions such asthe ED (END) instruction and the DF (Leading edge differential)

instruction, which are not on the key display.

* Using the HELP function
Procedur e example
1. Press the keys shown on the right.

2. Next, press to look for the desired instruction.

3. Input the number for the instruction.
Example:
The ED instruction.

* Direct input of the instruction code

Example:
The ED instruction.

ISHIFT| (HELP)
SC CLR

[II

HIF 1 ISHIFT] WRT
SC SC
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4-5. Memory Unit Creation and ROM Operation

1. Memory Unit

* The program may be downloaded to a memory unit and saved only for the C24, C40, C56, and C72 series. Using
memory units makes it easy to rewrite and transfer programs.

* The contents of the program and system registers are written to the memory unit. When the contents of the memory
unit are transferred to internal RAM, the existing contents of the memory and system registers will be overwritten.

Note:

 The contents of memory for operand, such as internal relays and data registers are not overwritten.

— Connector for FP1 Memory (EPROM) and
FP1 Master Memory (EEPROM) Unit
[©]
5| 660000000000 FP1 Programmable Controller
0]

FP1 Memory Unit
(AFP1201)

FP1 Master Memory Unit
for C24/C40 series: AFP1202
for C56/C72 series: AFP1203

m Memory Type (for C24, C40, C56, and C72 series)

AFP1201 | Commercially Suitable for program storage
available ROM or ROM-based operation
programmer or FP | when installed in the Control
ROM Writer. Unit.

AFP1202 You can write data without
FP1 Control Unit. using a ROM programmer.
A ROM programmer | Suitable for copying and
is not required. transmitting the master

program.

AFP1203
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2. How to Program ROM

« Using an FP ROM Writer or acommercially available ROM programmer, the contents of the FP1'sinternal RAM
can be written to the memory (ROM).
« The following types of memory (ROM) are available;
- Memory Unit (EPROM): AFP1201
Memory for storing programs. Writing is done with an FP ROM Writer or a
commercialy available ROM programmer.
- Master Memory Unit (EEPROM): AFP1202 (for C24 and C40 series), AFP1203 (for C56 and C72 series)
Memory for copying programs. Writing is done by attaching a master memory
to the FP1 Control Unit. FP1 Control Unit

0] o]
fel g

m Writing a program to the memory unit (EPROM) with

an FP ROM Writer
[FP1’s internal RAM Memory] .
The content of the FP1'sinternal RAM iswritten directly to the

memory unit (EPROM).

" Ep1
Necessary tools Socket ad Peripheral Cable
» FP1 Peripheral Cable: ocket adapter
for FP ROM W
0.5m/ 1.640 ft.: AFP15205 o riter
3m/9.843ft. AFP1523 Memory Unit l “~FP ROM Writer
* FP ROM Writer: AFP5651 (EPROM)

* Socket adapter for FP ROM Writer: AFP1810
* Memory Unit (EPROM): AFP1201

N

EP/EEP
m Writing a program to the memory unit (EPROM) with er cep  Selector
NPST-GR Software and a commercially available ROM programmer
[Program with NPST-GR Software — ROM programmer memory — memory (EPROM)]

Procedure:
(@ Transfer the program from the personal computer to the commercially available ROM programmer’sinternal
memory with the NPST-GR Software.
(2 Attach the memory unit (EPROM) to the ROM programmer, and write the program.

Commercially available
Necessary tools personal computer

« Computer: Commercially available personal computer  (1BM PC-AT or 100% compatible) V-1 -CR Software

(IBM PC-AT or 100% compatible machine)
EIEEEE | I1

Main Memory: 550 KB or more free
RS232C interface

EMS: 800 KB or more free
Hard disk space: 2 MB or more required
Operating System: MS-DOS Ver. 3.30 or later
Video mode (display mode): EGA or VGA

» NPST-GR Software Ver. 3: AFP266538

Note:

» The .EXE files are compressed in the
system disks. When installing the NPST-
GR, you will have to expand them.

* RS232C cable:
Select in accordance with the specifications of the Memory Unit
commercially available ROM writer. (EPROM)

Commercially available
ROM programmer

» Commercially available ROM programmer:
We recommend Aval Data Corporation’s

PECKER 11.
* Socket adapter for FP ROM Writer: AFP1810
* Memory Unit (EPROM): AFP1201

EP/EEP

selector
Socket adapter

for FP ROM Writer
EP EEP
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m Writing a program to the memory (EPROM) via the master memory (EEPROM) with a

commercially available ROM programmer
[FPY' sinternal RAM — master memory unit (EEPROM) — ROM programmer memory — memory (EPROM)]

Procedure:

(1 Attach master memory unit
(EEPROM) to the FP1 Control
Unit. Transfer to master memory
unit (EEPROM) using FP
Programmer Il in FPL's internal
RAM. Remove master memory unit
(EEPROM) from FP1, and attach to
commercialy available ROM
programmer.

(@ Transfer contents of that master
memory unit (EEPROM) to the
internal memory of the ROM
programmer. Replace the ROM
programmer’ s master memory
(EEPROM) with the memory
(EPROM).

(® Write the contents of the ROM
writer’ sinternal memory to the
memory unit (EPROM).

Necessary tools
* FP1 Peripheral Cable:
0.5m/ 1.640 ft.. AFP15205
3m/9.843ft.. AFP1523
* FP Programmer II: AFP1114
* Socket adapter for FP ROM Writer:
* Master Memory Unit (EEPROM):

* Memory Unit (EPROM):

©

FP1 Control Unit

‘et 222220022008

¢ el [0

FP1 Peripheral Cable

Master Memory Unit
(EEPBOM) EP/EEP

# selector
EP EEP
ﬁ \

Socket adapter N
for FP ROM Writer

FP Programmer I

\ Commercially available
ROM programmer

Mery Unit
(EPROM)
EP/EEP

cEP selector

EP

AFP1810
AFP1202 (for C24 and C40 series)
AFP1203 (for C56 and C72 series)
AFP1201

» Commercially available ROM programmer: We recommend Aval Data Corporation’s PECKER 11.
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3. Operation with Installed Memory Unit (ROM Operation)

When the FP1 is operated with the installed memory unit (ROM), the mode selector causes the following operational
changes to occur.

m When the Power isTurned ON in PROG. Mode

« In the PROG. mode, even if the memory unit (ROM) isinstalled,
the programming tools (NPST-GR Software or FP Programmer 11) Q= |
read the contents of the RAM on the FP1 Control Unit. N [ Al

- . . Mode selector

« Accordingly, to verify the contents of the memory unit (ROM)
while in the the PROG. mode, you can transmit the contents to
RAM using the following procedure.

AN
FP1
Peripheral Cable

0EEEE

B0060 FP Programmer ||
Procedure

« Using FP Programmer I

1. Press the keys in the sequence shown on the right. [3 [3

2. The contents of the memory unit (ROM) will automatically be
loaded into the internal RAM when the Mode Selector is set to
RUN.

m When the Power isTurned ON in RUN Mode

The contents of the memory unit (ROM) are automatically loaded (overwritten) into the internal RAM when the
power isturned ON. Note that the previous contents of the RAM will be erased.

Notes:

« If you want to save the contents of the FP1 internal RAM onto a Master Memory Unit, be sure to set the
Mode Selector to PROG. before turning ON the power.

e Turn OFF the power to the FP1 before installing or removing the memory unit.

« Even when using ROM-based operation, be sure the battery is connected for backup and retaining the
data. The battery backs up retained data such as internal relays and data registers. Be sure to connect
the battery even when using ROM-based operation if the program runs using retained data. If the internal
relays and data registers have been set as non-retained data, it is not necessary to connect the battery.
However, the ERR. LED will continue to be lit during operation.
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5-1. Configuration of Basic Instructions

5-1. Configuration of Basic Instructions

1. Typesof Basic Instructions

Basic Sequence I nstructions:
These basic instructions perform bit unit logic operations and are the basis of the relay sequence circuit.

Basic Function Instructions:
These are the timer, counter and shift register instructions.

Control Instructions:
These instructions determine the order and flow of program execution.

Compare I nstructions:
These instructions compare data.

2. Configuration of Basic I nstructions

* Since most of the basic instructions form the basis of the relay sequence circuit, they are expressed asrelay coils
and contacts, as shown below.

Example:
Self-hold circuit by basic sequence instructions
Screen of NPST-GR Software in Boolean ladder mode Key operation of FP Programmer |I
/ External input contact Internal coil \
Address

X0 X1 ' RO !

| | | /1 [ e Y ST ST WRT
O 11 I/I L I X-WX| |X-WX
T I oR || orR
e [« o)
o i ,'/ AN | [NOT| | sT
RO |

1H— —
IR S DEOE

Internal<: ; ! o OUtpUt coil L-WL | [R-WR

contact , l [3
RO YO
| w » PEOE

.........

\_ ;/

« Relay types are given on the following page. Note that the relays that can be specified depend upon the instruction.
Refer to each instruction for details.
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5-1. Configuration of Basic Instructions

3. Operandsfor Basic Instructions

1) Description of Operands

This relay feeds signals to the Programmable 208 points
Controller from an external device such as a (X0 to X12F)
limit switch or photoelectric sensor.

This relay outputs the program execution result 208 points
of the Programmable Controller and activates an (YO to Y12F)
external device such as a solenoid or motor.

This relay does not provide an external output | 256 points 1,008 points
and can be used only within the Programmable |(RO to R15F)| (RO to R62F)
Controller.

This relay is a special internal relay which has 64 points
specific applications. This relay cannot be used (R900 to R903F)
for output. Use it only as contact. Refer to page
223, “8-3. Table of Special Internal Relays”.

This contact is the output of a timer instruction 100 points
(TM). If a timer instruction is timed out, the (TO to T99)
contact with same number turns ON.

This contact is the output of a counter instruction | 28 points 44 points
(CT). If a counter instruction is counted up, the |(C100to C127)| (C100 to C143)
contact with same number turns ON.

m External input relay (X), external output Example:
relay (Y), internal relay (R) Internal relay number
* The lowest digit for theserelay’s X, Y, and Rnumbers | o x1 x2, x3, x4, X5, X6, X7, X8, X9, XA, XB, XC, XD, XE, XF
is expressed in hexadecimal and the second and higher XLD, wevveveeeeesssssmmeseeeessseseesss e X1F
digits are expressed in decimal to enable both bit and K0, weeeereeeseesesee e X2F
word processing. ' '
x 1] [
y[ 1] [

Decimal
e, 1,2, 3 12 ceenes
Hexadecimal
0,1,2,3 9, A, B, e E
Notes:

« Refer to page 65, “3. I/O Allocation in the FP1", for details about relay numbers.
< Any external output relay (Y) which is not used as an external output can be assigned as an internal relay

(R).
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m Timer contact (T), counter contact (C)
» Thetimer contact (T) and counter contact (C) numbers are expressed in decimal.

Timer contact (T) Counter contact (C)
T C
Decimal Decimal
0, 1, 2 covnneerennniininninn 99 100, 101 -ooorvvmeermmrermeeeerneens 143
Notes:

« When the number of timers or counters is insufficient, the number can be changed by setting the system
register.

« Refer to page 230, “8-5. System Registers”, for details about system register setting.

« In C56 and C72 series, the timer functions can be increased beyond this using the auxiliary timer
instruction. Refer to “FP-M/FP1 Programming Manual” for details about the auxiliary timer instruction.

m Hold type and non-hold type of the internal relay (R), timer contact (T), and counter

contact (C)

* Setting is possible so that the state of the internal relay (R), timer (T) and counter (C), immediately after turning the
power OFF or switching from RUN to PROG. mode, is either held (hold type) or reset (non-hold type).

« Selection of hold type and non-hold type is performed in the system register.
Refer to page 230, “8-5. System Registers’, for details about selection of hold and non-hold types.

* The default value of hold and non-hold areas is organized as follows.

Internal relay (R) ...ccooeveneieeeeeeeece e, RO to R9F: Non-hold area
After R100: Hold area
Timer contact (T) and counter contact (C) ....... 0to 99: Non-hold area

After 100: Hold area
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5-2. Table of Basic Instructions

1. Basic Sequence I nstructions

ST

Begins a logic operation with a
Form A (normally open) contact.

1 A A A | 101

ST/

Begins a logic operation with a
Form B (normally closed) contact.

1 A A A | 101

oT

Outputs the operated result to the
specified output.

1 A A A | 101

Inverts the operated result up to
this instruction.

1 A A A | 102

AN

Connects a Form A (normally open)
contact serially.

1 A A A | 103

AN/

Connects a Form B (normally closed)
contact serially.

1 A A A | 103

OR

Connects a Form A (normally open)
contact in parallel.

1 A A A | 104

OR/

Connects a Form B (normally closed)
contact in parallel.

1 A A A | 104

ANS

Performs an AND operation on multiple
instruction blocks.

1 A A A | 105

ORS

Performs an OR operation on multiple
instruction blocks.

1 A A A | 106

PSHS

Stores the operated result up to this instruction.

1 A A A | 107

RDS

Reads the operated result stored by the
PSHS instruction.

1 A A A | 107

POPS

Reads and clears the operated result stored by
the PSHS instruction.

1 A A A | 107

DF

Turns ON the contact for only one scan when
the leading edge of the trigger is detected.

1 A A A | 109

DF/

Turns ON the contact for only one scan when
the trailing edge of the trigger is detected.

1 A A A | 109

SET

Holds the contact (in bit) ON.

3 A A A | 111

RST

Holds the contact (in bit) OFF.

3 A A A | 111

KP

Turns ON the output and maintains its condition.

1 A A A | 113

NOP

No operation.

1 A A A | 114

¢ A: Available, N/A: Not available
« Details about the instructions with a* mark are described in this manual.
Refer to the pagesin the far right column of the above table.
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2. Basic Function I nstructions

Sets the ON-delay timer for 0.01 s units
(0 to 327.67 s).
TMX Sets the ON-delay timer for 0.1 s units A A 115
(0 to 3276.7 s).
T™MY Sets the ON-delay timer for 1 s units A A 115
(0 to 32767 s).
F137 Sets the ON-delay timer for 0.01 s units N/A | N/A —
(STMR)| (0.01 to 327.67 s).
CT Subtracts the preset counter. A A 119
F118 Sets the UP/DOWN counter. A A —
(UDC)
SR Shifts one bit of 16-bit [word internal relay (WR)] A A 122
data to the left.
F119 Shifts one bit of the 16-bit data range to the left or A A —
(LRSR) | to the right.

3. Control Instructions

Executes the instructions from MC to MCE
when the predetermined trigger (I/O) turns ON.

124

Skips to the LBL instruction that has the same
number as the JP instruction when the
predetermined trigger turns ON.

Label used for execution of JP and LOOP
instructions.

Skips to the LBL instruction that has the same
number as the LOOP instruction and executes
what follows it repeatedly until the data of a
specified operand becomes “0”.

Indicates the end of a main program.

126

Ends one scan when the predetermined trigger
turns ON.

* A: Available, N/A: Not available
 Details about the instructions with a* mark are described in this manual.
Refer to the pagesin the far right column of the above tables.

For other instructions without a* mark, refer to “FP-M/FP1 Programming Manual”.
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Indicates the start of the step ladder process.

NSTP |Opens the process of the step ladder and resets | 3 A A A | —
the process including the instruction itself. NSTP
is executed when the leading edge of its trigger
is detected.

NSTL |Opens the process of the step ladder and resets | 3 A A A | —
the process including the instruction itself. NSTL
is executed every scan if its trigger is ON.

CSTP |Resets the specified process. 3 A A A | —

STPE |Closes the step ladder operations and returnsto | 1 A A A | —
normal ladder operation.
CALL |Executes the specified subroutine. 2 A A A | —

SuUB Indicates the start of the subroutine program. 1 A A A | —

RET Ends the subroutine program and returns to the | 1 A A A | —
main program.

ICTL Specifies the condition of the interrupt. 5 |[NA| A A | —
INT Starts an interrupt program. 1 [NA| A A | —
IRET |Ends the interrupt program and returns 1 |[NA| A A | —

instruction control to the main program.

4. Compare I nstructions

Performs Start, AND or OR operation
by comparing two word data in the

* AN = S1, 82 following conditions. 5 N/A A A | 129
ON: when S1=S2
* OR = S1, 82 OFF: when S1 = S2 5 N/A A A | 131

* A: Available, N/A: Not available
« Details about the instructions with a* mark are described in this manual .
Refer to the pagesin the far right column of the above tables.
For other instructions without a* mark, refer to “FP-M/FP1 Programming Manual”.
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ST <> S1, 82

AN <> | S1,82

OR<> | 81,82

Performs Start, AND or OR operation
by comparing two word data in the
following conditions.

ON: when S1 = S2

OFF: when S1 = S2

N/A

127

N/A

129

N/A

131

ST > S1, 82

AN > S1, 82

OR > S1, 82

Performs Start, AND or OR operation
by comparing two word data in the
following conditions.

ON: when S1>S2

OFF: when S1 = S2

N/A

127

N/A

129

N/A

131

ST >= S1, 82

AN>= | S1,S2

OR>= | s1,82

Performs Start, AND or OR operation
by comparing two word data in the
following conditions.

ON: when S1 = S2

OFF: when S1 < S2

N/A

127

N/A

129

N/A

131

ST< S1, 82

AN < S1, 82

OR< S1, 82

Performs Start, AND or OR operation
by comparing two word data in the
following conditions.

ON: when S1<S2

OFF: when S1 = S2

N/A

127

N/A

129

N/A

131

ST <= S1, 82

AN <= | S1,82

OR<= |S1,82

Performs Start, AND or OR operation
by comparing two word data in the
following conditions.

ON: when S1 = S2

OFF: when S1 > S2

N/A

127

N/A

129

N/A

131

STD= |s1,82

AND = | S1,S2

ORD = | s1,82

Performs Start, AND or OR operation
by comparing two double word data in
the following conditions.
ON: when (S1+1, S1) = (S2+1, S2)
OFF: when (S1+1, S1) = (S2+1, S2)

N/A

133

N/A

135

N/A

137

STD<> | s1, 82

AND <> | S1, S2

ORD <>| s1, S2

Performs Start, AND or OR operation
by comparing two double word data in
the following conditions.
ON: when (S1+1, S1) = (S2+1, S2)
OFF: when (S1+1, S1) = (S2+1, S2)

N/A

133

N/A

135

N/A

137

* A: Available, N/A: Not available

« Details about the instructions with a* mark are described in this manual.
Refer to the pagesin the far right column of the above tables.
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STD> |S1,S2 Performs Start, AND or OR operation 9 N/A A A 133
by comparing two double word data in
AND > |S1,S2 [the following conditions. 9 | NA| A A 135
ON: when (S1+1, S1) > (S2+1, S2)
ORD > |S1,S2 OFF: when (S1+1, S1) = (S2+1,S2)| 9 | N/A | A A | 137

STD >= |S1, S2 Performs Start, AND or OR operation 9 N/A A A 133
by comparing two double word data in
AND >= |S1,S2 |the following conditions. 9 |NA| A A | 135
ON: when (S1+1, S1) = (S2+1, S2)
ORD >= |S1, S2 OFF: when (S1+1, S1) < (S2+1,S2) | 9 | N/A | A A | 137

STD< |S1,S2 Performs Start, AND or OR operation 9 N/A A A 133
by comparing two double word data in
AND < |S1,S2 [the following conditions. 9 | NA| A A 135
ON: when (S1+1, S1) < (S2+1, S2)
ORD< |[S1,S2 OFF: when (S1+1, S1) = (S2+1,52)| 9 | NA | A A | 137

STD <= |S1, S2 Performs Start, AND or OR operation 9 N/A A A 133
by comparing two double word data in
AND <= |S1,S2 |the following conditions. 9 |NA| A A | 135
ON: when (S1+1, S1) = (S2+1, S2)
ORD <= |S1, S2 OFF: when (S1+1, S1) > (S2+1,S2) | 9 | N/A | A A | 137

* A: Available, N/A: Not available
« Details about the instructions with a* mark are described in this manual.
Refer to the pagesin the far right column of the above tables.
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5-3. Description of Basic Instructions

5-3. Description of Basic Instructions

Basic Instruction Reference

Instruction name

Number of steps for instructions Availabl

Ladder diagram on
the screen using
NPST-GR Software

eunit type

Boolean (non-ladder)
with NPST-GR Software

\

All series

Outline ST: Beginsalogic operation with
ST/: Beginsalogic operation with

OT: Outputs the operated result tg

aForm A (normally open) contact.
aForm B (normally closed) contact.
the specified output.

Program example

Y

Key operation of
FP Programmer Il

A

L ¥ start Outjj—,[

Available operands
for instruction

m Operands m Time chart

ON

o DI
oN b |

v P

Explanation of
program example and
description of

instructions
><

\i

A

N/A | N/A

A: Available
N/A: Not Available

A

oN
X1 oFF _
oN : i
vEEE .

m Explanation of example
* Y0 goes ON when X0 turns ON.
Y1 goes ON when X1 turns OFF.

Description

« The ST instruction starts logic operations and regards the input contact specified at the start as

Form A (normally open) contact.

« The ST/ instruction starts logic operations and regards the input contact specified at the start as

Form B (normally closed) contact.
« The OT instruction outputs the operation result to a specified coil.

Notes:

-€

Time chart of
program example

« The ST and ST/ instructions start from the bus line.
« Some input devices such as emergency stop switch usually have the Form B (normally closed) contact.
When an emergency stop switch with the Form B contact is programmed as input to the FP1, use the ST
instruction instead of the ST/ instruction. X0
« The OT instruction cannot start directly from the bus line.
« The OT instruction can be used consecutively.

Bus line

« Refer to page 141, “3. Duplicated Use of Outputs”, for details about duplicate output of the OT instruction.
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5-3. Description of Basic Instructions

Start Not 1 All series

Outline ST: Beginsalogic operation with aForm A (normally open) contact.
ST/: Beginsalogic operation with aForm B (normally closed) contact.
OT: Outputs the operated result to the specified output.

Program example

%)
=
»
=

%6 Y0 0 Sy G | o O
o e stan o st am ot v of[&Jfa{e]]
AR A s x| @EEOE
--*--¥Start Not out—"Y-+ = 3 oT v 1| (S (][
m Operands m Time chart
ol DI
voor: [
Al A xS [
A|A]| NA | NA OoN : :
A AvATaE vioee I [T

N/A: Not Available

m Explanation of example

* Y0 goes ON when X0 turns ON.
* Y1 goes ON when X1 turns OFF.

Description
« The ST instruction starts logic operations and regards the input contact specified at the start as
Form A (normally open) contact.
» The ST/ instruction starts logic operations and regards the input contact specified at the start as
Form B (normally closed) contact.
« The OT instruction outputs the operation result to a specified coil.
Notes:

» The ST and ST/ instructions start from the bus line.
« Some input devices such as emergency stop switch usually have the Form B (normally closed) contact.
When an emergency stop switch with the Form B contact is programmed as input to the FP1, use the ST

instruction instead of the ST/ instruction. | X0 YO
* The OT instruction cannot start directly from the bus line. |} [ ]
» The OT instruction can be used consecutively. Y1
|

L J

Bus line Y2

L J

« Refer to page 141, “3. Duplicated Use of Outputs”, for details about duplicate output of the OT instruction.
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5-3. Description of Basic Instructions

‘ 1 All series \

Outline
Program example

Inverts the operated result up to thisinstruction.

o
T
<
,
Mg T
Lk L0

A W N L O

ST X o0 (-]
AN X 1 wrr
oT v of [S{a)[ ]
/ I;‘T‘/JIL WRT

orT v 1| [S

m Explanation of example
* Y0 goes ON when both X0 and X1 turn ON.
* Y1 goes ON when X0 or X1 turns OFF.

Description

m Time chart

ON
X0 oFF _ . .

« The/ instruction inverts the operated result up to this instruction.
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5-3. Description of Basic Instructions

All series

Outline AN: ConnectsaForm A (normally open) contact serialy.
AN/: Connects a Form B (normally closed) contact serialy.

Program example

0 ST X 0 [l o]
_____ 1 AN X 1
|0 x1 X/IZ Y0 I 2 gr:/ i 2 wr
v\AND)\AND Not e
m Operands m Time chart
5 i N s I
a%: e
Al A xeore | [ [
A:  Available ON L i '
N/A: Not Available YO ofFr - -

m Explanation of example
* Y0 goes ON when both X0 and X1 turn ON and also X2 turns OFF.

Description

* Performs alogical AND operation with the results of the immediately preceding serialy
connected operation.

Notes:

» Use the AN instruction when the normally open contact (Form A contact) is serially connected. Use the
AN/ instruction when the normally closed contact (Form B contact) is serially connected.

X0 X1 YO
| | | | 1
1 1 L
X2 X3 Y1l
| | I/I r 1
11 2 L

» The AN and AN/ instructions can be used consecutively.

X0 X1 X2 X3 YO
— — 1 —
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5-3. Description of Basic Instructions

All series
Outline OR: ConnectsaForm A (normally open) contact in parallel.

OR/: Connects aForm B (normally closed) contact in parallel.
Program example

0 ST X 0 [ famd o ][
Yo 1 OR X 1
2 OR/ X 2| [Sud oy [nd [2 ) [ver
3 oT v of [S{am)[ ]
m Operands m Time chart
X0 o
X1
A A X2
A: Available
N/A: Not Available YO

m Explanation of example
* Y0 goes ON when either X0 or X1 turns ON or X2 turns OFF.

Description
« Performs alogical OR operation with the results of the immediately preceding operation
connected in parallel.
Notes:

» Use the OR instruction when the normally open contact (Form A contact) is connected in parallel. Use the
ORY/ instruction when the normally closed contact (Form B contact) is connected in parallel.

» The OR instruction starts from the bus line.

» The OR and OR/ instructions can be used consecutively.
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AND stack

ANS

5-3. Description of Basic Instructions

‘ 1 All series \

Outline
Program example

Performs an AND operation on multiple instruction blocks.

0
PX0 X2 YO 1
o = { ]

. ¥ ; 2

P XL X3
pl 3
\#Instruction blocks 4
5

ST
OR
ST
OR
ANS
oT

X X X X

XollPollX e
S 4
= 3R
ZollZal(Zaw
N ER R
= X X

=
a
H

E
3
S

B3
3
3

B3
B
3

£3
2
B
S

3
R
1

Bl
b3
X

>
z

:

HDEEEEE]

=< =
I
E=;
2 <

B3
3
2

m Explanation of example
* Y0 goes ON when X0 or X1 and X2 or X3 turn ON.

(X0 OR X1) AND (X2 OR X3) — YO
| J | J

block 1 block 2

Description

m Time chart

xo e [ e

X3 ot || I
YO 8§F - I.I I.I I-

* The ANS instruction is used to connect blocks in series.

MM JM

* A block begins with the ST instruction.
» When two or more instruction blocks are programmed in series, make a program as follows.

block 5__’5 EXO@ X2® E X4 |
na s o e R

block 4+ x1 | X3 || X5
| | | | M| '

11 1T L i

| | |
block 1 block 2 block 3

block

block
1

block
2

[
[

block
4

block

[

ST
OR
ST
OR

X 0
X 1
X 2
X 3
X 4
X 5
Y O
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5-3. Description of Basic Instructions

‘ 1 All series \

Outline
Program example

Performs an OR operation on multiple instruction blocks.

0

0 X? ----- Xl :/7Instruct|on blocks |_Y(1 ;
X2 X3 |

— — - 3

4

5

ST
AN
ST
AN
ORS
oT

X X X X

ﬂ
3
Bl

2
3
3

B3
bl
3

e
X < X
XollZollXaw
R A
X = X

HDEHEHEE]

AN ST WRT
Y-WY| [X-WX

OR STK
R-WR] [ IX/IY

oT AN
WRT

m Explanation of example
* Y0 goes ON when both X0 and X1 or both X2 and

X3 turn ON.
(X0 AND X1) OR (X2 AND X3) — YO
| J | J
block 1 block 2
Description

m Time chart

xo o [ e
gk [
X2 OFF L - 0

ON
YO oFF . .

« The ORS instruction is used to connect blocksin parallel.

I—|I—|I—|

-

I—|I—|I—|

|

« A block begins with the ST instruction.
» When two or more instruction blocks are programmed in parallel, make a program as follows.

-8 —o
©

—x X
s
—w TR

-
-—=&
—x
-
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block
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5-3. Description of Basic Instructions

PSHS Push stack 1
Read stack L] e
POPS Pop stack L

Outline PSHS:. Stores the operated result up to this instruction.
RDS: Readsthe operated result stored by the PSHS instruction.
POPS: Reads and clears the operated result stored by the PSHS instruction.

Program example

0 ST X 0 (o] fwer
1 PSHS a) (o ) B e
X0 . X1 YO 2 AN Xl
o HTH [ ] 3 ot v ol [i(]f
L X,2 Push Stack rY]-', 4 RDS )
“é Read Stack :(ZJ 5 AN X 2 | -
Ly [ 6 ot v 1| [GJEYL]p
“¥— Pop Stack 7 POPS e WRT
8 AN/ X 3 war
9 oT Y 2|[% wer
m Explanation of example m Time chart
* When X0 turns ON: X0 “
1) Stores the operated result up to the PSH S instruction ——
and Y0 goes ON when X1 turns ON. X1 oM o I
2) Reads the stored result by the RDS instruction and Y 1 o . T [
goes ON when X2 turns ON. YO 8& . L
3) Readsthe stored result by the POPS ingtruction and Y2 on o
goes ON when X3 turns OFF. Also clearsthestored result X2 oFr . 5 M /
by the PSH S instruction. on Lo
Y1 oFfF . '
ON Co
xS [ .
Y2 8EIF -
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5-3. Description of Basic Instructions

Description

* PSHS: Stores the operated result up to
thisinstruction and executes operation from
the next step.

* RDS: Readsthe operated result stored by
the PSH Sinstruction and, using its contents,
continues operation from the next step.

+ POPS: Reads the operated result stored
by the PSHS instruction and, using its
contents, continues operation from the next
step. Also clears the operated result stored
by the PSHS instruction.

Note:

« Y ou can continue to use the same operation
result several times by successively using
the RDS instruction. When you are
finished, be sure to issue the POPS
instruction.

I Y
. r
L L J
Y

r

L

Push /X}l

Stack K

Read /. %2 X3 Y2

Stack<PL 1 ¥ L]
‘,,,_‘X4 X5 Y3

P

Pop --X6 X7 Y4

Stack ’ Co % { ]

3

J

» Refer to page 139, “5-4. Hints for Programming Basic Instructions”, for details about basic instructions,
such as the PSHS, RDS, POPS instructions, which are not displayed on the FP Programmer Il key.

108




5-3. Description of Basic Instructions

Step Availability

L eading edge differential 1
Trailing edge differential 1

Outline DF: Turns ON the contact for only one scan when the leading edge of the
trigger is detected.

DF/: Turns ON the contact for only one scan when the trailing edge of the
trigger is detected.

All series

Program example

Ladder Diagram Seeledh Non-Iad.der FP Programmer Il key operations
Address| Instruction
0 ST x o el (][]
X0 Y0 ! DF ()
01— —( DF) L] 2 orT v &
X1 Y1 3 ST X xow v | 2 [T
S corn %
4 DF/ 5 N |
5 oT Y 1
m Explanation of example m Time chart
* Y0 goes ON for only one scan when the leading edge x0 SN I
of X0 is detected. o ,_l
* Y1 goes ON for only one scan when the trailing edge X1 8§F L L
of X1 isdetected. on : 5 : 5
YO0 oFr |_| : |_| :
= [ T
1 scan i i
Y1 OFF 1| W
i
1 scan
Description
« The DF instruction executes and turns ON output for only one scan duration when the trigger
changes from an OFF to an ON state.
« The DF/ instruction executes and turns ON output for only one scan duration when the trigger
changes from an ON to an OFF state.
e Thereis no limit on the number of times the DF instruction and DF/ instruction can be used.
Notes:

» The DF and DF/ instructions detect only the changes in the ON/OFF state of the contact comparing the
state in the scan before. Therefore, if its trigger is already set to ON at the first scan of the FP1's operation,
there will be no execution of the DF instruction. And if its trigger is set to OFF, there will be no execution of
the DF/ instruction. X0 YO | o I
—(DF j—[ $ —

X1 ]ﬂ X1 — H
— DF/ m m

YO

DF, DF/ not executed.

 With a circuit such as the one in the figure below, operation will be as follows.
x0 —] | (® When X1 is OFF, even if X0 rises, YO remains OFF.

}_7(?_( DF >_¢X}l_[YO 1 L | m (@ Even if X1 rises when X0 is ON, YO remains OFF.
P i ® If X0 rises when X1 is ON, then YO will go ON for one scan.
T
OO,

T
®
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5-3. Description of Basic Instructions

Notes:

* Trigger to the DF instructions between the MC
and MCE instruction set are ignored while the
MC execution condition is OFF.

X0
— (MCo
X1 Y0
——(DF ——
MCE 0
®
X0 ———h |
X1 4___
Yo I :
I S

Changes in X1 are ignored
during this interval.

« If, in the example above, output is required at
point@®, place the DF instruction outside the MC
and MCE instruction set.

o (mcor]
X1 RO
e
- (MCEO0)—
RO YO
- ——(DF ——1 }—

« If the same trigger is set for the MC and for the
DF instruction, there will be no output. Place the
DF instruction outside the MC and MCE
instruction set when output is required.

YO never
turns ON.

S, ¢
X‘;@@v‘?ﬁg;

\ 4

X0
— F—MC 0 }—
X0 RO
— 1
- (MCEO)—]

RO YO
— —(OF ——

m Application examples

« Self-hold circuits when the output is controlled by
along input signal.

A program with a DF instruction

X0 %010 xo |
H(DF : :
YO X1 — — T
RoO—+—H
X1 RO : v
F(DF —— YO
A program without a DF instruction
X0 RO Y0 xo
v : :
Y0 x1 ——
RO — A
X1 RO _' '.
B YO

110

* Alternating circuit using asingle signal to hold and
release acircuit.

X0 R3 RO
H F—OF . —

RO
i
RO R3 R1
—| I—(DF/)-I 7

S

X0 R1 R3 R2
— HOFH 4 1 —

R2
i
R2 RS3

—| I—(DF/)—| I—[ ]—
R2
—|I—|/I—[]—

xo —E R

RO—_—
Rl_,__i

R2
R3
YO

5 _ m
__—




5-3. Description of Basic Instructions

_SET K& :
___RST & i

Outline SET: Holds the contact (in bit) ON.
RST: Holds the contact (in bit) OFF.

Program example

All series

0 ST X 0 [ (o] o
X0 A0 1 SeT Y o P () ) B (o ) o]

0 (S) 4 ST X 1
st 2R 5 RST v o fuj( (B (A (o) o]

Output number
of relay
m Operands m Time chart
xoorr [ I

agh o I
NALA [ A [ A [ N vy T

A: Available
N/A: Not Available

m Explanation of example

* When X0 turns ON, Y0 goes ON and holds the contact (in bit) ON.
* When X1 turns ON, Y0 goes OFF and holds the contact (in bit) OFF.

Description
» The SET instruction executes when the trigger is turned ON. Output turns ON and holds the
contact (in bit) ON regardless of the trigger’ s state changes.
» The RST instruction executes when trigger is turned ON. Output turns OFF and holds the
contact (in bit) OFF regardless of the trigger’ s state changes.
« You can use the same number for relays (Y and R) withthe SET and RST instructions as
many times as you like.

| |
[
X1
| |
[
X2 YO
N
X3
| |
[
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5-3. Description of Basic Instructions

« Whenthe SET and RST instructions are used, the contents of the output changes with each step
during the processing of the operation.

Example: When X0, X1, and X2 are turned ON

X0 YO
— —————(S)—
YO . . .
..... This portion of the program is processed
::| ! asif YO were ON.
X1 YO
— (R —
( ) This portion is processed asif YO were
<2 Yo OFF.
— ————(S)—
[ ’ This portion is processed asif YO were
ON.

The external output at the I/O update depends on the final results of the operation.

« Place a DF instruction before the SET and RST instructions to make program development
and refinement easier.

Note:

« Refer to page 139, “5-4. Hints for Programming Basic Instructions”, for details about basic instructions,
such as the SET, RST instructions, which are not displayed on the FP Programmer Il keys.
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5-3. Description of Basic Instructions

Outline Turns ON the output and maintains its condition.

Program example

ST x 0 ali)(e] (]
X0, Set trigger 1 ST X 1 bl
o | kP oYY 2 kP v o P fe () (o) el
Reset trigger
i
Output address
m Operands m Time chart

xo %% [
X1 G | |

A A AT NA | NA v T .

A: Available
N/A: Not Available

m Explanation of example

* When X0 turns ON, output relay Y0 goes ON and maintains its condition.
* Y0 goes OFF when X1 turns ON.

Description
» When the set trigger turns ON, output of the specified relay goes ON and maintains its
condition.
* Output relay goes OFF when the reset trigger turns ON.

* The output relay’ s ON state is maintained until areset trigger turns ON regardless of the ON or
OFF states of the set trigger.

« If the set trigger and reset trigger turns ON simultaneously, the reset trigger has priority.
Notes:

» The output relay maintains its condition even during operation of the MC instruction.

* The state of the KP instruction is not maintained when the mode of the programmable controller is
switched from RUN to PROG. or when the power is turned OFF.
(Use the hold-type internal relay if you want to also maintain the output state when the mode of the
programmable controller is switched from RUN to PROG. or when turning OFF the power.)

« Refer to page 139, “5-4. Hints for Programming Basic Instructions”, for details about basic instructions,
such as the KP instruction, which are not displayed on the FP Programmer Il keys.

« Refer to page 141, “3. Duplicated Use of Outputs”, for details about duplicate output of the KP instruction.

113



5-3. Description of Basic Instructions

1 All series

Outline No operation

Program example

l__|_<

ST
NOP
oT

m Explanation of example
« Y0 outputs when X1 turns ON.

Description

» The NOP instruction can be used to make the program easier to read when checking or

correcting.

« When the NOP instruction is inserted, the size of the program will increase slightly, however,
there will be no effect on the results of the arithmetic operations.

Example:

» To move the starting point of a program block from address 39 to address 40, insert aNOP

instruction to address 39.

This moves the starting point to address 40.

Address

36

39
40

44

Notes:

ST
OR
oT
ST
AN
oT
ST
DF
ST

X0
X1
Y1
X2
X3
R20
R2

X3

=

Address

36

39

40
41

45

ST X0
OR X1
oT VY1

NOP 4—Insert a NOP instruction.

ST
AN
oT
ST
DF
ST

X2
X3
R20
R2

X3

* To delete the NOP instruction after editing in the PROG. mode, use the programming tools (NPST-GR:
DELETE ALL NOPS, FP Programmer II: OP1).

Operation procedure of FP Programmer I ﬁ BIEEEE

« Refer to page 139, “5-4. Hints for Programming Basic Instructions”, for details about basic instructions,
such as the NOP instruction, which are not displayed on the FP Programmer Il keys.
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5-3. Description of Basic Instructions

0.01s unitstimer 3
0.1sunitstimer 3 Al series
tsunits time ;

Outline TMR: Setsthe ON-delay timer for 0.01 s units (0 to 327.67 9)
TMX: Setsthe ON-delay timer for 0.1 sunits (0 to 3276.7 )
TMY: Setsthe ON-delay timer for 1 s units (0 to 32767 )

Program example

Set value —_ 0 ST X 0 E]

)| [T X 1 ™ x5 (@]
T_A/Timer instruction — - Yo K 30 | % [3 "

A ”5: number r 4 ST T 5| [ B e
5 oT v of S

C14 and C16 series: up to 128
C24, C40, C56, and C72 series: up to 144
The number of the TM instructions is shared with that of the CT instructions.
You can change the sharing of TM and CT instructions through the system
registers.
The default value of the TM and CT instruction is,
for C14 and C16 series:
TM instruction: 0 to 99, CT instruction: 100 to 127
for C24, C40, C56, and C72 series:
TM instruction: 0 to 99, CT instruction: 100 to 143

Range: KO to K32767

Decimal constant or timer set value area (SVn)* whose number is same as its
timer instruction number (n)

*SVn" can be specified only when the version of the CPU is 2.7 or later.

m Operands

A: Available
N/A: Not Available

m Explanation of example m Time chart
* Three seconds after X0 turns ON, timer contact TS X0 L—_—
turns ON. Then Y0 goes ON. , —
ON i o
T5 oFf 'nn‘- "““-

ON i P ;
YO ofFr J F—F
3s 3s
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5-3. Description of Basic Instructions

Description

* The TM instruction is a down type preset timer.

« |f there are not enough TM instruction numbers, you can increase the number by changing the
setting of system register 5. Refer to page 230, “8-5. System Registers’, for details on how to
change the number of timer instructions.

m Timer set time

The formula of the timer set timeis [the time unit] x [set value]
Example: TMX5K30(0.1sx30=35)

m Timer operation
« When the decimal constant “K” is specified as a set value:

Procedure:

() When the mode of the programmable controller is set to Setvalie—__ @ [svs ®| EV5
RUN, K30 (decimal) is transferred to set value area SV5. X0 —#30 —=#30

(@) When the leading edge of trigger X0 is detected (OFF — Il 29
ON), set value K30 istransferred from the SV5 to the Elapsed value 28

elapsed value area EV5.
(3 The passed time is subtracted from the EV5 every scan IT‘? [Y %_
whiletrigger X0 isin the ON state. :
(@) When the data in the elapsed value area EV'5 becomes 0, EV5

timer contact T5 turns ON and then the Y 0 goes ON. —0
* When the“SVn” is specified as a set value: R9010

Procedure: — H Fo Mv, DT9040, SV5

(1) When the leading edge of trigger X0 is detected (OFF —
ON), the value in set value area SV5 is transferred to the Set value @ E:;gs
elapsed value area EV5. >|(| 59

(2 The passed time is subtracted from the EV5 every scan H 28
while trigger X0 isin the ON state. Elapsed value 27|@

(3® When the data in elapsed value area EV'5 becomes 0, timer T5 YO :
contact T5 turns ON and then Y 0 goes ON. N { H :

EV5
otes:

« If you turn OFF timer operation trigger X0 in the middle of an operation, the operation will be interrupted
and the elapsed time will be reset to 0.

* Timer set value area SV is a memory area for the timer’s time setting.

* The timer contact goes ON when the value in timer elapsed value area EV becomes 0. However, the
value in timer elapsed value area EV will also become 0 in a reset condition.

« For each TM instruction, one SV and EV set and one contact T are supported as follows:

Timer instruction Set value Elapsed value Timer
number area SV area EV contact T
T™MO SV0 EVO TO
TM99 SV99 EV99 T99

* The timer is reset whenever the power is turned OFF, or the mode is changed from RUN to PROG. Set
system register 6 to retain the run status.
Refer to page 232, “2. Table of System Registers”, for details about system registers.

« Since the timing operation is executed during the scan of the timer instruction, program timer instructions
so that the TM instruction is executed once per scan.
Be sure that the TM instruction is executed once per scan when the INT, JP, LOOP instructions and
others are programmed.

116



5-3. Description of Basic Instructions

m Changing the value in the Set Value Area (SV)
All control units can change the value in the set value area (SV), even during RUN mode, using the high-level
instruction FO (M V) or the programming tool (FP Programmer Il or NPST-GR).
The range of values that can be specified in the set value area (SV) are:
C14 and C16 series: SV0to SV127
C24, C40, C56, and C72 series: SV0to SV143

* High-level Instruction FO (MV):
Use the high-level instruction FO (M V) as described

on theright in order to change the timer setting X?—[Fo MV, K20, SV0]
according to the input conditions. X1 TMX 50
Example: Change the setting from 5 seconds to 2 | [3 1
seconds when input X0 goes ON. T3 YO
Refer to page 158, “FO (MV) 16-bit data move” for | [

details on the high-level instruction FO (M V).

* FP Programmer II:
Example: Change the value of SVO0 from K50 to K20.
Steps: Key operations
1) Monitor the status of the word data.

2) Search for SVO.
3) Clear the contents of SVO0. E]

4) Write the new value.
Refer to the FP Programmer Il Operation Manual for £

details. E]

* NPST-GR Software:
Select [MONITOR LIST RELAY §] in the on-line menu, read the relevant SV, and rewrite.
Refer to the NPST-GR Software Ver. 3 Manual for details.

Notes:

« Even if the SV value is changed, the setting in the program will not be rewritten. The setting from the
program is sent to the SV and changed only when the mode is changed back to RUN mode, or the
next time the power is turned ON.

* When the SV value is rewritten, the currently operating timer will continue operating as-is. The EV
value will not be changed until the next input ON condition.

* The value in elapsed value area EV can be changed in the same way.

* Example:
When fine-tuning the timing during trial operation, you R9010
can change the values of the special dataregisters {Fo MV, DT9040, SVO]
DT9040 to DT9043, in the O to 255 range, using the X0 TMX SVO
potentiometers on the front of the main unit. I—[o
R9010: AlwaysON relay TO YO
DT9040: Manual dial-set register for VO. I {
Note:

< Note that the timers are non-retentive. They will all be reset (set to 0) if the power is turned OFF, or the
mode is changed from RUN to PROG. Set system register 6 to retain the run status.
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5-3. Description of Basic Instructions

m Application example
When using two timer instructions

Program example 1

ST X 0

o ™ X 0
TMX 307 rTMX 20 K 30

— o H How ox 1
TO YO K 20
— | L ST T 0
T1 Y1 OoT Y 0
— | {LH st 17 1
oT Y 1

Program example 2

ST X 0
X0 PSHS
TMX 30 ™ X 0
| [ 1]
— | 0 K 30
|’TMX 20]_ POPS
1 ™ X 1 /
T0 YO K 20 =25
ON !
| L H st T 0 YO oFF :
T1 Y1 oT Y 0 ON ' .
= ST w3
oT Y 1
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5-3. Description of Basic Instructions

Outline Subtracts the preset counter.

Program example

. Set value\*\ 0 ST X 0 @
. _|x(|)‘/ Count trigger — CT 10 1 ST X 1
X1 _-Reset trigger 2 cr 100 [3 E]
L K0 | B[]
i S%‘q‘(}A/Counter instruction number rY%_ 5 ST ¢ 100 [Z)[= E] @
| L 6 ot v o [wW[]
C14 and C16 series: up to 128

C24, C40, C56, and C72 series: up to 144
The number of the CT instructions is shared with that of the TM instructions.
You can change the sharing of TM and CT instructions through the system
registers.
The default value of the TM and CT instructions is,
for C14 and C16 series:
TM instruction: 0 to 99, CT instruction: 100 to 127
for C24, C40, C56, and C72 series:
TM instruction: 0 to 99, CT instruction: 100 to 143

All series: KO to K32767

Decimal constant or counter set value area (SVn)* whose number is the same
as its timer instruction number (n)

*SVn" can be specified only when the version of the CPU is 2.7 or later.

m Operands

A: Available
N/A: Not Available

m Explanation of example m Time chart
« In order to reset the counter, turns reset trigger X1 X0 ggF . . . . . . .
ON and then OFF. '
« When the |eading edge of the X0 is detected ten x1 9N tentimes o
times, counter contact C100 turns ON and then YO ' X
goes ON. C100 82,:

e The elapsed value EV100 is reset when X1 turns ON.

I

ON
YO ofFF
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5-3. Description of Basic Instructions

Description

» The CT instruction is a down type preset counter.
« If there are not enough CT instruction numbers, you can increase the number by changing the
setting of system register 5. Refer to page 230, “8-5. System Registers’, for details on how to

change the number of contact numbers.

» When programming the CT instruction, be sure to program the count and reset triggers.
Count trigger: subtract one count from elapsed value area EV each timeits leading edgeis

detected.

(trigger X0 in the example)

Reset trigger:

reset the counter when thisis ON.

(trigger X1 in the example)

m Counter operation
« When the decimal constant “K” is specified as a set value:

Procedure:

(1) When the mode of the programmable controller is set to
RUN, K10 (decimal) is transferred to the set value area
Sv100.

(2 When reset trigger X1 turns ON, elapsed value area
EV100 isreset. The value in the SV100 is transferred to
the EV 100 when the trailing edge of X1 is detected
(ON — OFF).

(3 Each time the leading edge of count trigger X0is
detected, one count is subtracted from the value in the
elapsed value area EV 100.

(@) When the elapsed value area EV 100 becomes 0,
counter contact C100 turns ON and then Y 0 goes ON.

* When the“SVn” is specified asa preset value:

Procedure:

(1 When reset trigger X1 turns ON, elapsed value area
EV100 isreset. The value in SV100 istransferred to the
EV 100 when the trailing edge of X1 is detected (ON —
OFF).

(2 Each time the leading edge of count trigger X0 is
detected, one count is subtracted from the value in the
elapsed value area EV 100.

(3 When the elapsed value area EV 100 becomes 0, counter
contact C100 turns ON and then Y O goes ON.

Notes:

Set value SV100 %) EV100
X0 T P10 0
— - 9
X1 Elapsed 8
— | &~ value 71®
' 100 (0)q :
C100 @ YO
- [ H :
EV100
— 0
R9010
— {Fo Mv, DT9040, SV100]
Set value D EV100
X0 ~CT (SV100 »>10
— — 9
X1 Elzlalpsed 573 ®
A value
— L1000 (0)d ]
C100 ©) YO
— [ H .
EV100
— 0

trigger ON and then OFF once before use.

» Counter set value area SV is a memory area for the counter setting.
« The counter contact goes ON when the value in the counter elapsed value area (EV) becomes 0.
However, the value in the elapsed value area for the counter will also become 0 in a reset condition.

« Even if the mode of the programmable controller is changed from PROG. to RUN, the set value is not set
to the elapsed value area. If you need to preset the counter elapsed value area, be sure to turn the reset

Continued
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Notes:

5-3. Description of Basic Instructions

« For each CT instruction, one SV and EV set and one contact C are supported as follows:

Counter rl Set value Elapsed value Counter
instruction numbe area SV area EV contact C
CT100 SV100 EV100 C100

« The counter is not reset even if the power is turned OFF, or the mode is changed from RUN to PROG.

Set system register 6 if you need to set the counter non-hold type. Refer to page 232, “2. Table of System
Registers”, for details about system registers.

« When the count trigger and the reset trigger are detected simultaneously, the reset trigger has priority.

m Changing the value in the Set Value Area (SV)
All the control units can change the value in the set value area (SV), even during RUN mode, using the high-level
instruction FO (M V) or the programming tool (FP Programmer Il or NPST-GR).
The range of values that can be specified in the set value area (SV) are:
C14 and C16 series: SV0to SV127
C24, C40, C56, and C72 series: SVOto SV143

* High-level Instruction FO (MV):

Use the high-level instruction FO (M V) as described
below in order to change the counter setting according X0
to the input conditions. FL{FoMmV, K20, Sv100]

Example: Change the setting from 50 (K50) to 20 X1 [CT 50 ]

(K20) when input X0 goes ON. 100
Refer to page 158, “FO (MV) 16-bit datamove” for 3 Yo
details on the high-level instruction FO (M V). ' -

* FP Programmer II:
Example: Change the value of SV100 from K50 to K20.
Steps:
1) Monitor the status of the word data.
2) Search for SV 100.
3) Clear the contents of SV100.
4) Write the new value.

Refer to the FP Programmer Il Operation Manual for
details.

Key operations

©)
ENT
™ . READ|
T-sV v
HELP,
CLR
GN 5 WRT
K/H

* NPST-GR Software;

Select “MONITOR LIST RELAY S’ in the on-line menu, read the relevant SV, and rewrite.
Refer to the NPST-GR Software Ver. 3 Manual for details.

Notes:

 Even if the SV value is changed, the setting in the program will not be rewritten. The setting from the
program is sent to the SV and changed only when the mode is changed back to RUN, or the next time the
power is turned ON.

* When the SV value is rewritten, the currently operating counter will continue operating as-is. The EV
value will not be changed until the next time the reset trigger goes from ON to OFF.

« If the power is turned OFF, or the mode is switched from RUN to PROG., the counter status will be
retained.

» The value in the elapsed value area (EV) can be changed in the same way.
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5-3. Description of Basic Instructions

Outline Shifts one bit of 16-bit [word internal relay (WR)] data to the left.
Program example

Data area 0 ST X 0 [3
x(l)‘/ Data input —SRWR 3’ 1 ST X 1
i _|x1 Shift trigger 2 ST X 2
e 3 sR WR 3| fur) (=) Far fond (= ) o]
X2 _Reset trigger
i
_ 16-bit data area (WR) whose one bit is shifted to the left
m Operands

A: Available
N/A | N/A | N/A | N/A N/A: Not Available
m Explanation of example m Time chart
« If shift trigger X1 turns ON when X2 isin the OFF X0 m
state, the contents of theinternal relay WR3
(internal relays R30 to R3F), are shifted one bit to X1 SN . . . . i
the | eft. Lo

«“1" isshiftedin R30 if X0isON, and “0" is shifted
in R30if X0 is OFF.

« If reset trigger X2 turns ON (leading edge), the
contents of WR3 are cleared (al bitsin the WR3
become“0").
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5-3. Description of Basic Instructions

When shift trigger (X1) is turned ON:

WR3 BFE + + = & & x ox o s awwaaoaw 30
Bit position 15+ 1211+ - 8|7 * =413 +-+-0
Data 0000(1000[1000]1100

Shifts one bit to the left.

Data looo1|o0001]/0001][1001

Data input (X0) ON: 1 is shifted into the LSB (Least Significant Bit).
When reset trigger (X2) is turned ON:

| Data looo1][oo001][0001[1001]
| Data [oooo[o0o000]0000[0000]

Notes:

« Refer to page 6, “1-2. Explanation of Memory Areas”, for details about word internal relay (WR).

* Refer to page 146, “3. Operands for High-level Instructions”, for details about word internal relay (WR).

* Refer to page 139, “5-4. Hints for Programming Basic Instructions”, for details about basic instruction,
such as the SR instruction, which are not displayed on the FP Programmer Il key.

Description

« Shifts one hit of the specified data area (WR) to the |eft (to the higher bit position).
» When programming the SR instruction, be sure to program the data input, shift and reset
triggers.
Datainput:  specifiesthe state of new shift-in data
new shift-in data 1: when the input is ON
0: when the input is OFF
Shift trigger:  shifts one hit to the left when the leading edge of the trigger is detected
Reset trigger: turns all the bits of the data areato 0 when the trigger turns ON
» The area available for thisinstruction is only the word internal relay (WR).
Word internal relay (WR) number range:
C14 and C16 series: WRO to WR15
C24, C40, C56, and C72 series: WRO to WR62

Notes:

» The SR instruction needs data input, shift trigger, and reset trigger.

* When the reset trigger and the shift trigger are detected simultaneously, the reset trigger has priority.

« If the area is specified as the hold type, the data in the area is not reset (become “0”) when the mode is
set to the RUN mode. If you need to reset the data, turn ON the reset trigger before use or change the
settings of the system register 7.

» Refer to page 232, “2. Table of System Registers”, for details about system registers.

«F119 (LRSR), F100 (SHR), F101 (SHL), F120 (ROR), F121 (ROL), F122 (RCR) and F123 (RCL)
can also be used as shift register instructions.
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5-3. Description of Basic Instructions

Master control relay 2
Master control relay end 2

Executes the instructions from M C to M CE when the predetermined trigger
(1/0O) turns ON.

Program example

All series

Outline

/Predetermined trigger _ 0 ST X 0| x| b @
i Xfl) MC |nst/r:/(|:zl:on n(;m)fer 1 MC o @ WRT
:\') ST ST
i ( o 3 ST X 1 wer
a0 C |4 oT v o (W]
5_@2 \rY]j_ 5 s X 2| [ By (e (2]
! & 6 oT Y 1
; (MCE {0)— 7 MCE 0| <] (o o

C14 and C16 series: 0 to 15 (16 points)
C24, C40, C56, and C72 series: 0 to 31 (32 points)

m Time chart

ON
xo St [

m Explanation of example

« Executes the programs from the M C instruction to
the M CE instruction when predetermined trigger

X0 turns ON. X1 0pe | | B
« The example program executes in the same way as ON Py L
the program bel ow. YO oFf | [ I :
ON
X1 X2 | i
XCI) " [YO OFF : - : .
ON i 1 T 1
LXZ Y1 Y1 oFf - .
% {

Description
« Executes programs from M C to M CE when the predetermined trigger turns ON.
 When the predetermined trigger is in the OFF state, the instructions between the M C and M CE
instruction set operate as follows.

oT All OFF

KP Holds the state at the time just before the trigger turns OFF.
SET

RST

TM and F137 (STMR) | Reset

CT and F118 (UDC) | Holds the elapsed value at the time just before the trigger
SR and F119 (LRSR) | turns OFF.

Other instructions Not executed
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* Another master control instruction (MC, M CE) X0
set can be programmed between one master — | (MC 0 )—¢«
control instruction set as shown on theright. This X.l rYO
construction is called “nesting”. — L
X2
— | (MC 1 )—¢
X3 Y1l
— [
(MCE 1 —«¢
{ MCE 0 —«

Notes:

5-3. Description of Basic Instructions

1. When programming DF and DF/ instructions in the master control instruction set:
The DF and DF/ instructions remember their trigger state (ON or OFF) just before the trigger of the MC
instruction turns OFF while the master control instruction set is in the OFF state.
Be sure to pay attention to the following when the DF and DF/ instructions are programmed.

» Trigger to the DF or DF/ instruction between the
MC and MCE instruction set is ignored while
the MC trigger is OFF.

X0

 (m™MCco
X1 Y0
f—(DF }——
MCE 0

®

v

o mmm_ ]

VG NN I S W

vo—&d B . .

[ e ] P

Changes in X1 are ignored
during this interval.

« If, in the example above, output is required at
point@), place the DF or DF/ instruction outside
the MC and MCE instruction set.

X0

— F——(MCO0 }—
X1 RO

A —

- (MCEO0)—

RO YO
— —(DF —— }—

2. The MC instruction cannot be started directly from the bus line. Be sure to include a contact input before

the MC instruction in your program.
3. The program cannot be executed in the following

conditions:

- The trigger of the MC instruction is missing.

- There are two or more master control instruction
sets with the same number.

- The order of the MC and MCE instructions are
reversed.

« If the same trigger is set for the MC and for the
DF or DF/ instruction, there will be no output.
Place the DF or DF/ instruction outside the MC
and MCE instruction set when output is
required.

X0

I—(égx YO never
X0 turns ON.
O =

\ MCE 0 )—|

) 4

X0
— F————(MC0)—

X0 RO
"
- (MCEO0)—]

RO YO
— F—(DF —— }—

MCE 0 is missing.

Duplicated use of
same MC instruction
number.

(MC1) and (MCE1)
% 1~ are reversed order.
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5-3. Description of Basic Instructions

Outline

Indicates the end of a main program.
Program example

o vo | |0 ST X 0 [ndfmd (o ][
oI [ ot v o ]l
G ~L |50 ED '[3

50 (ED )

m Explanation of example
« Step 50 is the end of the main program area.

Description Address

0

« Indicates the end of amain program.

ED
Subroutine program

Interrupt program

Notes:

* Place any subroutine programs and interrupt programs after the ED instruction.
» Use the CNDE instruction if end processing is necessary within the main program.
Refer to FP-M/FP1 Programming Manual, for details about the CNDE instruction.

« Refer to page 139, “5-4. Hints for Programming Basic Instructions”, for details about basic instructions,
such as the ED instruction, which are not displayed on the FP Programmer Il keys.
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5-3. Description of Basic Instructions

ST = Word compare: Start equal 5
ST <> Word compare: Start equal not 5
: C24, C40, C56, and
ST > Word compare: Start larger 5 | Cooemics
CPU version 2.7 or
ST >= Word compare Start equal or larger | 5 | \ater )
ST < Word compare: Start smaller 5
ST <= Word compare: Start equal or smaller | °
Outline Performs Start operation by comparing two word data in the comparative
conditions. The contact goes ON/OFF depending on the result of the

comparison.
Program example

O ST: ENT
0| = DTO, K50 [Y% | DT 0| bog(o](en
T IR oEE

5 oT Yy o ]

16-bit equivalent constant 16-bit area to be compared
16-bit equivalent constant or 16-bit area to be compared

m Operands

A: Available
N/A: Not Available

m Explanation of example
» Compares the contents of data register DTO with the constant K50. If DTO = K50, the external output relay YO
goes ON.
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5-3. Description of Basic Instructions

m Time chart

ST = ON (DTO = K50)
OFF (DTO # K50)

DTO K70

K60
K50} -=--======--=
K40
K30 :

DTO # K50 - DTO +# K50

ON -
YO o
Description
» Compares the word data specified by S1 with the word data specified by S2 according to the
comparative conditions.
The contact goes ON/OFF depending on the result of the comparison.
* The result of the comparison operation is as follows:
Condition  s1<s? |si=s2| s1>s2
ST= O -
SR I
sT> G o
SR S s
sre SL N
e I
m Flag condition
« Error flag (R9007): Turns ON and keeps the ON state when the area specified using the
index modifier exceeds the limit. The error addressis transferred to
DT9017 and held. (See notes below.)
* Error flag (R9008): Turns ON for an instant when the area specified using the index
modifier exceeds the limit. The error address is transferred to DT9018.
(See notes below.)
Notes:
« Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)
» When using special internal relay R9008 as the flag for this instruction, be sure to
program the flag at the address immediately after the instruction.
« Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error flags.
Notes:

the bus line.

* The Start comparison instructions ST =, ST <>, ST >, ST >=, ST <, and ST <= are programmed from

« This instruction can be input only with FP Programmer Il or NPST-GR version 3.1 or later.
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5-3. Description of Basic Instructions

AN\ = Word compare: AND equal 5
AN <> Word compare: AND equal not 5
- C24, C40, C56, and
AN > Word compare: AND lar ger 5 | Coprios
CPU version 2.7 or
AN >= Word compare: AND equal or larger | 5 | \jater )
A N < Word compare: AND smaller 5
A N <= Word compare: AND equal or smaller | °
Outline Performs AND operation by comparing two word data in the comparative

conditions. The contact goes ON/OFF depending on the result of the
comparison. The contacts are connected serially.

Program example

0 ST<
pT o k(][]
<,DT0, K70 <>, DT, K50 ]_[YO K 70 =[]
Refer to page 127. |—|_, |—|_, 5 AN <> il
S1 S2 DT 1 -
K 50| @[]0
10 oT Y 0 (o]

16-bit equivalent constant or 16-bit area to be compared

16-bit equivalent constant or 16-bit area to be compared

m Operands

A: Available
N/A: Not Available

m Explanation of example
» Compares the contents of data register DTO with the constant K70 and compares the contents of dataregister DT1
with the constant K50. If DTO < K70 and DT1#K50, the external output relay Y0 goes ON.
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5-3. Description of Basic Instructions

m Time chart

ST <

DT1 K70

KBQf---mmmmmmm-

K30

ON (DTO < K70)

OFF (DTO = K70) DTO = K70

ON (DT1 # K50)
OFF (DT1 = K50)

ON

o R

» Compares the word data specified by S1 with the word data specified by S2 according to the
comparative conditions.
The contact goes ON/OFF depending on the result of the comparison.
The contacts are connected serially.

* The result of the comparison operation is as follows:

Condition  s1<s2 |s1=s2| si>s2

_ ON
AN = OFF

ON
AN <> oep

ON
AN > OFF

ON
AN >= oep

ON
AN < OFF

i |

ON
AN <= oep

m Flag condition
« Error flag (R9007): Turns ON and keeps the ON state when the area specified using the

index modifier exceeds the limit. The error address is transferred to
DT9017 and held. (See notes below.)

« Error flag (R9008): Turns ON for an instant when the area specified using the index

modifier exceeds the limit. The error addressis transferred to DT9018.
(See notes below.)

* Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

» When using special internal relay R9008 as the flag for this instruction, be sure to
program the flag at the address immediately after the instruction.

« Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error flags.

AN <>
YO
Description
Notes:
Notes:

consecutively.

* Multiple AND comparison instructions AN =, AN <>, AN >, AN >=, AN <, and AN <= can be used

* This instruction can be input only with FP Programmer Il or NPST-GR version 3.1 or later.
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OR <>
OR >

OR >=
OR <
OR <=

Word compare: OR equal
Word compare: OR equal not

Word compare: OR larger

Word compare: OR equal or larger

Word compare: OR smaller

Word compare: OR equal or smaller

5-3. Description of Basic Instructions

5

5

5 C24, C40, C56, and
C72 series
CPU version 2.7 or

5 later

5

5

Outline

Performs OR operation by comparing two word data in the comparative

conditions. The contact goes ON/OFF depending on the result of the
comparison. The contacts are connected in parallel.

Program example

0 ST=
Refer to page 127. DT

- Tto ken YO K
ol_r= DTO, K501 ) 5 OR >
g| > DTL K40, | DT
S1 S2 K

10 oT

m Operands

0
50

1
40
Y O

>'<U)

4

=
m
z
5

=]
EF
]
[y
m
z
5

E
Bl
S

gzl(Zqllz2
EA)EPJEE

m m
z z
B 35

B3

3

S

z3

Iz
B
3
S

oT AN
L-WLJ |Y-WY

16-bit equivalent constant or 16-bit area to be compared

16-bit equivalent constant or 16-bit area to be compared

A: Available
N/A: Not Available

m Explanation of example

« Compares the contents of data register DTO with the constant K50 and compares the contents of data register DT1
with the constant K40. If either DTO = K50 or DT1 > K40, the external output relay Y0 goes ON.
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5-3. Description of Basic Instructions

m Time chart DT1 K50
KAO - mmmmm e
K30
K20
K10

ST = ON (DTO =K50)

OFF (DTO # K50) DTO:# K50

ON (DT1 > K40)
>
OR> e (DT1 = KA40)

ON
Yo OFF
Description
* The contact goes ON/OFF depending on the result of the comparison.
The contacts are connected in parallel.
* The result of the comparison operation is as follows:
Condition S1<82 S1=82 S1>82
— ON I-I
OR OFF
ON ] '
ON :
OR> ore | I
_ ON
ON ' E
_ ON I
m Flag condition
* Error flag (R9007): Turns ON and keeps the ON state when the area specified using the
index modifier exceeds the limit. The error addressis transferred to
DT9017 and held. (See notes below.)
* Error flag (R9008): Turns ON for an instant when the area specified using the index
modifier exceeds the limit. The error addressis transferred to DT9018.
(See notes below.)
Notes:
* Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)
» When using special internal relay R9008 as the flag for this instruction, be sure to
program the flag at the address immediately after the instruction.
« Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error flags.
Notes:

» The OR comparison instructions OR =, OR <>, OR >, OR >=, OR <, and OR <= are programmed
from the bus line.

» Multiple OR comparison instructions OR =, OR <>, OR >, OR >=, OR <, OR <= can be used
consecutively.

« This instruction can be input only with FP Programmer Il or NPST-GR version 3.1 or later.
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5-3. Description of Basic Instructions

ST D —_ Doubleword compare;
— Start equal 9
Doubleword compare:
STD <> Start equal nc?t 9
ST D > Doubleword compare: C24, C40, C56, and
Start larger 9 | cr2series
_ Doubleword compare: CPU version 2.7 or
STD >= Sart equal orplarger 9 | \later )
Doubleword compare:
STD < Start smaller P °
STD <= Doubleword compare; 9
— Sart equal or smaller
Outline Performs Start operation by comparing two double word data in the

comparative conditions. The contact goes ON/OFF depending on the result
of the comparison.

Program example

| 0 STD = =
0 D=, DTO, K50 ] DT 0 [’)\‘SIL ENT

()

[l
Lo

K 50
9 oT v ol S]]

32-bit equivalent constant or lower 16-bit area of 32-bit data to be compared
32-bit equivalent constant or lower 16-bit area of 32-bit data to be compared

m Operands

A: Available
N/A: Not Available

m Explanation of example
» Compares the contents of dataregisters (DT1, DTO) with the constant K50. If (DT1, DT0) = K50, the external
output relay YO0 goes ON.
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5-3. Description of Basic Instructions

m Time chart

Description

Notes:

(DT1, DTO) K70
K60
K50} -=-n=mmmmmmn-
K40
K30

— ON[(DT1, DTO) = K50]
STD OFF [(DT1, DTO) # K50]

ON
YO o

» Compares the double word data specified by S1 and S1+1, with the double word data specified
by S2 and S2+1, according to the comparative conditions.
The contact goes ON/OFF depending on the result of the comparison.

* Theresult of the comparison operation is as follows:

Condition (5141, 51) < (52+1, 52)

(S1+1, 1) = (S2+1, S2)

(S1+1, S1) > (S2+1, 52)

(S1+1, S1) = (S2+1, STp. ON
(S1+1, S1) # (S2+1, S2)| OFF OFF
(S1+1, S1) # (S2+1,S2)] ON STD <> SEF
(S1+1,S1) = (S2+1,S2)| OFF

(S1+1,S1) > (S2+1,S2)| ON STD > gEF
(S1+1, S1) =(S2+1,S2)| OFF

(S1+1, S1) = (S2+1,S2)| ON STD >=
(S1+1, S1) < (S2+1,S2)| OFF

(S1+1, S1) < (S2+1,52)| ON STD< g
(S1+1, S1) = (S2+1, S2)| OFF STD <= ON
(S1+1, S1) = (S2+1,S2)| ON OFF
(S1+1,S1) > (S2+1,S2)| OFF

ON
OFF

'Iilh

m Flag condition

* Error flag (R9007): Turns ON and keeps the ON state when the area specified using the
index modifier exceeds the limit. The error address is transferred to
DT9017 and held. (See notes below.)

Turns ON for an instant when the area specified using the index
modifier exceeds the limit. The error address is transferred to DT9018.

(See notes below.)

* Error flag (R9008):

Notes:

 Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

* When using special internal relay R9008 as the flag for this instruction, be sure to
program the flag at the address immediately after the instruction.

« Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error flags.

* The Start comparison instructions STD =, STD <>, STD >, STD >=, STD <, and STD <= are
programmed from the bus line.

« This instruction can be input only with FP Programmer Il or NPST-GR version 3.1 or later.

* When processing 32-bit data, the higher 16-bit areas (S1+1, S2+1) are automatically decided if the lower
16-bit areas (S1, S2) are specified.
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5-3. Description of Basic Instructions

— AND equal 9
Doubleword compare:
AND <> AND equal not 9
A N D > Doubleword compare: C24, C40, C56, and
AND larger 9 | cr2series
B Doubleword compare: CPU version 2.7 or
AND >= AND equal orplarger 9 | \later )
Doubleword compare:
AND < AND smaller - °
A N D <= Doubleword compare; 9
— AND equal or smaller
Outline Performs AND operation by comparing two double word datain the

comparative conditions. The contact goes ON/OFF depending on the result
of the comparison. The contacts are connected serially.

Program example

0 STD < ST
or o B
o|_rD < DTO, K701 (D <>, DT10, K501 " K 70 ?E’ [3
Ws& B 9 AND <> - et
S1 82 DT 10 [ ][e
< so| @]
18 OoT Y o0 B

32-bit equivalent constant or lower 16-bit area of 32-bit data to be compared

32-bit equivalent constant or lower 16-bit area of 32-bit data to be compared

m Operands

A: Available
N/A: Not Available

m Explanation of example
» Compares the contents of dataregisters (DT1, DTO) with the constant K70 and compares the contents of data

registers (DT11, DT10) with the constant K50. If (DT1, DT0) < K70 and (DT11, DT10) # K50, the external
output relay YO goes ON.
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5-3. Description of Basic Instructions

m Time chart

Description

Notes:

(DT11, DT10) K70
K60

K50
K40

K30

ON [(DT1, DTO) < K70] ;
STD < o [(oT1, DT0) = K70] —w = K70

ON [(DT11, DT10) # K50]
AND <> 5 (DT11, DT10) = K50]

oo & I N

» Compares the double word data specified by S1 and S1+1, with the double word data specified
by S2 and S2+1, according to the comparative conditions. The contact goes ON/OFF depending
on the result of the comparison. The contacts are connected serially.

* Theresult of the comparison operation is as follows:

Condition  (S1+1, S1) < (52+1,52)

(S1+1, S1) = (5241, S2)

(S1+1, S1) > (S2+1, 82)

(S1+1, S1) = (S2+1, S2) AND = ON
(S1+1, S1) # (S2+1,S2)] OFF OFF
(S1+1, S1) # (S2+1,S2)| ON
(S1+1,S1) = (S2+1,S2)| OFF
(S1+1,S1) > (S2+1,52)| ON
(S1+1, S1) = (S2+1,S2)| OFF
(S1+1, S1) = (S2+1,S2)| ON AND >= 8E‘F
(S1+1, S1) < (S2+1,S2)| OFF

(S1+1, S1) < (S2+1,S2)| ON AND < OF
(S1+1, S1) = (S2+1,S2)] OFF AND << ON
(S1+1, S1) = (S2+1,S2)] ON OFF
(S1+1,S1) > (S2+1,S2)| OFF

ON
AND <> opr

ON
AND > OFF

'Iilh

m Flag condition

« Error flag (R9007): Turns ON and keeps the ON state when the area specified using the
index modifier exceeds the limit. The error addressis transferred to
DT9017 and held. (See notes below.)

Turns ON for an instant when the area specified using the index
modifier exceeds the limit. The error address istransferred to DT9018.

(See notes below.)

« Error flag (R9008):

Notes:

« Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

* When using special internal relay R9008 as the flag for this instruction, be sure to
program the flag at the address immediately after the instruction.

« Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error flags.

* Multiple AND comparison instructions AND =, AND <>, AND >, AND >=, AND <, and AND <= can
be used consecutively.

« This instruction can be input only with FP Programmer Il or NPST-GR version 3.1 or later.

* When processing 32-bit data, the higher 16-bit areas (S1+1, S2+1) are automatically decided if the lower
16-bit areas (S1, S2) are specified.
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Doubleword compare;
OR equal

ORD <> Regtatlinet
O R D > Dout())IeRv;/é(‘)rrgercompare
ORD >=

Doubleword compare:
OR equal or larger

Doubleword compare:
OR smaller

Doubleword compare;

ORD <
ORD <=

OR equal or smaller

5-3. Description of Basic Instructions

9

9

9 C24, C40, C56, and
C72 series
CPU version 2.7 or

9 later

9

9

Outline

Performs OR operation by comparing two double word datain the

comparative conditions. The contact goes ON/OFF depending on the result
of the comparison. The contacts are connected in parall€l.

Program example

0 STD= o

Refer to page 133. DT 0

S —— Y0 K 50 | (%)@ Rt

oon o o 12 | | SIEEE
9 ’ ’ — DT 10 [o][er
S1 s2 K 40 | e @ [3

18 ot v ol &[]

32-bit equivalent constant or lower 16-bit area of 32-bit data to be compared

32-bit equivalent constant or lower 16-bit area of 32-bit data to be compared

m Operands

A: Available
N/A: Not Available

m Explanation of example

» Compares the contents of data registers (DT1, DTO) with the constant K50 and compares the contents of data
registers (DT11, DT10) with the constant K40. If either (DT1, DTO) = K50 or (DT11, DT10) > K40, the external

output relay Y0 goes ON.
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5-3. Description of Basic Instructions

m Time chart

Description

Notes:

(DT11, DT10) Ks0
K40
K30
K20
K10

_ ON[(DT1, DTO) = K50]
STD = OFF [(DT1, DTO) # K50]

ON [(DT11, DT10) > K40]
ORD > GOee [(DT11, DT10) = K40]

ON
Yo OFF

- (DT1,\DTO) # K50

» Compares the double word data specified by S1 and S1+1, with the double word data specified
by S2 and S2+1, according to the comparative conditions. The contact is connected in parallel
depending on the results of the comparative conditions.

* Theresult of the comparison operation is as follows:

(S1+1,S1) = (S2+1,

s2)

(S1+1, S1) # (S2+1, S2)] OFF
(S1+1, S1) # (S2+1,S2)| ON
(S1+1,S1) = (S2+1, S2)| OFF
(S1+1,S1) > (S2+1,S2)| ON
(S1+1, S1) =(S2+1,S2)] OFF
(S1+1, S1) = (S2+1,S2)| ON
(S1+1, S1) < (S2+1,S2)| OFF
(S1+1, S1) < (S2+1,S2)| ON
(S1+1, S1) = (S2+1, S2)] OFF
(S1+1, S1) =(S2+1,S2)| ON
(S1+1, S1) > (S2+1,S2)| OFF

m Flag condition
* Error flag (R9007):

Condition  (S1+1, S1)<(S2+1, S2) |(s1+1, S1) = (S2+1, sz>|(s1+1, S1)> (S2+1, S2)

— ON
ORD = OFF

ON
ORD <> oep

ON
ORD > OFF

_ ON
ORD >= OFF

ON
ORD < OFF

'Iilh

_ON
ORD <= 5cp

Turns ON and keeps the ON state when the area specified using the

index modifier exceeds the limit. The error address is transferred to
DT9017 and held. (See notes below.)

* Error flag (R9008):

Turns ON for an instant when the area specified using the index

modifier exceedsthe limit. The error addressis transferred to DT9018.
(See notes below.)

Notes:

« Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

* When using special internal relay R9008 as the flag for this instruction, be sure to
program the flag at the address immediately after the instruction.

« Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error flags.

» The OR comparison instructions ORD =, ORD <>, ORD >, ORD >=, ORD <, and ORD <= are
programmed from the bus line.

» Multiple OR comparison instructions ORD =, ORD <>, ORD >, ORD >=, ORD <, ORD <= can be
used consecutively.

* This instruction can be input only with FP Programmer Il or NPST-GR version 3.1 or later.

* When processing 32-bit data, the higher 16-bit areas (S1+1, S2+1) are automatically decided if the lower
16-bit areas (S1, S2) are specified.
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5-4. Hints for Programming Basic Instructions

5-4. Hintsfor Programming Basic Instructions

1. Basic Circuit with Basic I nstructions

X1

ON

X0 oFr [T [
ON .
X1 oFr |

ON

YO oFr [l

l__|_<

ON

X0 oFr [ [
(o] ' ' '
X1 oFr | _ -
O 1 1 1 1
Yo orr [ e e

X0 X1
|
f 4

'__|;U

ON

X0 Ore [

ON
X1 ofFF

ON

RO ofFr I_ I_

X0 R1
1

I__|;U
Lo

X1 RO
| —

l__l;U
L

X0 Ore [
1o |

ROOFF [l | | [
RL G o B

[TMX 30

Lo

YO
r
L

J

ON

PR s B =
[e) | \ HE
TO oFF :‘““— A

O 1
YO oFr ! P

3s 1s

ON

X0 Cre [

ON

RO ofFr _ _

O 1
TO oFr 22!2!2;’ 2!!!!!;’

5s 5s

139



5-4. Hints for Programming Basic Instructions

2. Basic Instructions not Displayed on the Keys of FP Programmer |l

1) When You do not Know the Basic Instruction Codesfor the FP Programmer I

Procedure:
1. Theinstruction code list is appeared on the screen when
pressthe keys as follows.
0=DF 1=NOP
2=KP 3=SR
2. Pressthe or to find desired instruction code. ReAD] [ReaD) [ReAD
3. Press the desired instruction code (For example, press“9”

as“PSHS’ instruction.) and <7 key.

2) When You Know the Basic Instruction Codes for the FP Programmer 11

* Press the desired instruction code (For example, press“9” as
instruction code of “PSHS’ instruction.) directly. a @ a .

« Refer to “FP Programmer Il Operation Manual”, for details
about key operation.

3) Table of Instruction Codesfor the FP Programmer 11

DF 0 NSTP D
NOP 1 CSTP E
KP 2 STPE F
SR 3 ED 10
MC 4 CNDE 11
MCE 5 CALL 12
JP 6 SUB 13
LBL 7 RET 14
LOOP 8 ICTL 15
PSHS 9 INT 16
RDS A IRET 17
POPS B BRK 18
SSTP C SET 19
RST 1A
NSTL 1B
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5-4. Hints for Programming Basic Instructions

3. Duplicated Use of Outputs
1) Duplicated Output

* Duplicate use of same number designation inthe KP and OT instructionsis prohibited.
Even if the same output is used for multiple application instructions, such asthe SET or RST instruction, or a data
transfer instruction, it is not regarded as duplicated output.

« If you enter RUN mode while the duplicated output condition exists, under normal conditions, it will be flagged as
an error, the ERR LED will light and the special internal relay R9000 (self-diagnostic flag) will go ON.

2) How to Check for Duplicated Use

Y ou can check for duplicated outputs in the program using the programming tool (FP Programmer |1 or NPST-GR),
by the following method:
* FP Programmer I:

Operate the OP function “OP-9 TOTAL CHECK”.

(Key operation: @ )

If there are any duplicated outputs, an error message (DUP USE) and the address number will be displayed.
Refer to “FP Programmer 1l Operation Manua”, for details about OP function.
*« NPST-GR:
Select the “PROGRAM CHECK” on NPST FUNCTION MENU.
If there are any duplicated outputs, an error message (DUPLICATE USE ERROR) and the address numbers will be
displayed. If you execute <SRCH ERROR ADRS>, the error message will be displayed, and the first address
number will be displayed.
Refer to “NPST-GR Manual”, for details about program check.

3) Enabling Duplicated Output

« If the duplicate output is set to “enable (K1)” in system register 20, the error does not occur.
* Refer to page 230, “8-5. System Registers’, for details about duplicate outpuit.

4) Output Statein One Scan

« |f the same output is used by multiple instructions Example:
such asthe OT, KP, SET, RST, or data transfer The contents of the output at each step when X0 to
instructions, the output obtained at the 1/0O update is X2 areall ON and the output from the SET, RST and
determined by the results of the operation at the OT instructions overlap.
greatest program address.
X0 YO
[ Ee— =)
Y i
' ? ' This section of the
' ——— program is processed
as if YO were ON.
X1 YO

1 ' This section of the
: ——— program is processed
: ! as if YO were OFF.

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

: | This section of the
———% program is processed
: ' as if YO were ON.

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

When X0 to X2 areall ON, Y0 isoutput asON at I/O
update according to the result of X2 trigger.
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6-1. Configuration of High-level Instructions

6-1. Configuration of High-level Instructions

1. Typesof High-level Instructions

144

* In the FP1 Control Unit, the following high-level instructions are available:

Data Transfer Instructions:
These instructions copy or exchange the 16-bit or 32-bit data.

BIN Arithmetic Instructions:
These instructions add, subtract, multiply, or divide the 16-bit or 32-bit data.

BCD Arithmetic Instructions:
These instructions add, subtract, multiply, or divide the BCD data.

Data Comparison Instructions:
These instructions compare the 16-bit or 32-bit data.

L ogic Operation Instructions:
These instructions perform the logic operations (AND, OR, Exclusive OR, Exclusive NOR).

Data Conversion I nstructions:
These instructions convert the 16-bit or 32-bit data to the specific format.

Data Shift Instructions:
These instructions shift the data in units of words or of hexadecimal digits.

Up/Down Counter and L eft/Right Shift Register Instructions:
These are the up/down counter and left/right shift register instructions.

Data Rotate I nstructions:
These instructions rotate the data to right or left.

Bit Manipulation Instructions:
These instructions handle the datain units of bits.

Auxiliary Timer Instruction:
Thisisthe auxiliary timer instruction (0.01 s unit ON-delay timer).

Special Instructions:
These instructions perform the special functions to control FP1 operation.

High-speed Counter Special Instructions:
These instructions perform the special high-speed counter functions.

. Configuration of High-level Instructions

 The high-level instructions are expressed as high-

Trigger
level instruction numbers, boolean and operands. o % X | |
« The high-level instruction numbers (FO to F165) are Timing 5 '
used for inputting high-level instructions. chart vy | x |
 The high-level instructions should be programmed

with the trigger.

* Note that the number and the type of operands
[source (S) and destination (D)] specified in the high-
level instruction depend upon the instruction. Refer to
each high-level instruction for details.

Executed in
every scan




6-1. Configuration of High-level Instructions

Screen of NPST-GR Software in Boolean ladder mode Key operation of FP Programmer I
Trigger Operand
Address
e DENE
X0 f ! FN/P
0 F—{ F1 DMV, WRO , DTO ]
A A i I g (o] (e
i 2 e [0 ) [

o /

—— Destination: Destination data area (memory)

Source: Source data area
(16-bit equivalent constant or data area)

Boolean
Instruction number (function number)

Notes:

» There is no need to program the same triggers
many times when two or more high-level

X0
instructions are programmed consecutively with — LFO MV, DTO, DT1 ]

the same trigger. X0
In the program example shown right, the X0 for "1 F-r{F1 DMV, DT2, DT4]
second and third instructions can be omitted. X0

-1 F-r{F0 MV, DT6, DT7 ]

v

The triggers indicated by dotted lines
are not required.

* Program a DF instruction when the instruction X0 \
should be executed once at the leading edge of HDF) 1
the trigger. 1>—F0 MV, Ko, DTO]
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6-1. Configuration of High-level Instructions

3. Operandsfor High-level Instructions

“WX” expresses an external input relay “X”.

“WX" handles the external input relays “X” in units WXO0 to WX12

of words (1 word = 16 bits). (= X0 to X12F)
Therefore, “WX0” means 16 bits from “X0” to “XF".

“WY” expresses an external output relay “Y”.

“WY” handles the external output relays “Y” in WYO to WY12
units of words (1 word = 16 bits). (=YOto Y12F)
Therefore, “WY1” means 16 bits from “Y10” to

“Y1F".

“WR” expresses an internal relay “R”. WRO

“WR” handles the internal relays in units of to WRO to WR62
words (1 word = 16 bits). WR15 (= RO to R62F)
Therefore, “WR2” means 16 bits from (=ROto

“R20” to “R2F". R15F)

“SV” is a memory area where the preset (set)

value of the TM/CT instructions is stored. SV0

Each “SV” consists of 16 bits. to SVOto SV143
The address of this memory area corresponds Svi127

to the TM/CT instruction humber.

“EV” is a memory area where the count (elapsed)
value of the TM/CT instructions is stored. EVO
Each “EV” consists of 16 bits. to EVO to EV143
The address of this memory area corresponds EV127
to the TM/CT instruction humber.
“DT” is a memory area for data processed DTO DTO DTO
within the programmable controllers and each to to to
“DT" consists of 16 bits. DT255 | DT1659 | DT6143
The special data register is a memory area that
has special applications. Refer to page 226,
“8-4. Table of Special Data Registers” for details
about the special data register.

The index register can be used as an address
modifier for WX, WY, WR, SV, EV, DT, K and H.
Refer to page 193, “2. How to Use Index Registers
(X, 1Y)".

DT9000 to DT9069

IX, IY

16-bit constant (word):
K-32768 to K32767
32-bit constant (double word):
K-2147483648 to K2147483647
16-bit constant (word):
HO to HFFFF
32-bit constant (double word):
HO to HFFFFFFFF

Decimal constants

Hexadecimal constants

m Registers and Constants
» The word relays (WX, WY, WR), timer/counter area (SV, EV), register (DT), index registers (1X, 1Y) and constants
(K, H) consist of 1 word (16 hits) and are handled as word units.
1-word (16-bit unit)

(o]ojojofo[1[of1f1[0[1[1]0[1[0]1]
* The word addresses are expressed in decimals.
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6-1. Configuration of High-level Instructions

m Data Handled in the FP1 Programmable Controller
* The FP1 Programmable Controller can handle datain 16-bit units (word) or 32-bit units (double word).

<16-bit data>

MSB LSB
Iql0|0IOIOI1I1|1I0|1IOIOI1I1|0IOI
A

© 0 F N © O N © 0 N A
~ ™

égé_ % IS HL&IeC Weight of each bit position
SR when MSB = 0.

MSB (Most Significant Bit)
0: positive (+) or zero
1: negative (-)

[o{a]afa]a]a]ala]alalalafa]afa]1] K 32767 H7FFF
lojojojo]olololo]o]o]olofo]o]o]1] K 1 HO0O0O01
|lojojojo]Jolojojo]o]o[ojofo]0]0]0O] K 0 H0000
[1fafaja]afafafalafafafafa]a]a]a] K -1 HFFFF
|1]olojo]olololo]o]o]olofo]o]o]0O] K —32768 H8000

<32-bit data>

|«——— higher 16-bit area ———>»|¢———— lower 16-bit area ———»]
|Ci|l|0|l|0|1|0|1|0|1|0|1|0|l|0|1|1|1|1|1|0|0|0|0|1|1|1|1|0|0|0|0|
4

N OO TN O OTNOOTNOOTNODTETNO©OFTNO© O N

N AT WNON AOOMNDOINNOROD TN ADLNOS®
BFIIRNBINEBABIISBREASS b

TOWNOINOILND TN NG 0 N . : s
T RN AITONMN O IT NOMOMmA Welghtofeachbltposmon
NOSINGBRNSEa3S b

PR3 dHe@geya- when MSB = 0.
SN

—

MSB (Most Significant Bit)
0: positive (+) or zero
1: negative (-)

[ofafajajafajafafafajalafajajafafajajajafajafafajajaiajafafafa[l] | K 2147483647 | H7FFFFFFF

[oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJofoJoofo]1] | k 1| H00000001
[oToToToJoToJoJoJoTololoJololoJoJoJololoJolooloJoloJolo]Jolololo] | 0| H00000000
[ATaTalala e el e el aala]alalaalalalafalafa]a]i]al1]1] | -1| HFFFFFFFF

[1]o]olofolofofo]ojoofo]o[olofofoo[o[ofojof[o[ofo[0[0[0]O[0]O[O0] | K—2147483648 | HB80000000
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6-1. Configuration of High-level Instructions

m Word external input relay (WX), Word external output relay (WY)
and Word internal relay (WR)

« “WX”, “WY” and “WR" expresstherelays (X, Y and R). Thisword format treats the 16-bit relay groupings as one
word.

» Theword relay addresses (WX, WY and WR) can also be expressed by bit addressesusing X, Y, and R, as
follows.

Example: Word external input relay (WX)

XF XE XD XC XB XA X9 X8 X7 X6 X5 X4 X3 X2 X1 XO

wxo [ [T PP TP TP TTTTTT

XIF XIE XID eoooeecccccccccsccsccccccscsccccce X12 X11 X10

wxe [ LTIl TT]]

X12F X12E X12D . X122 X121 X120

wxiz | | [ [P PT T TITT ]

« The contents of the word relay correspond to the state of its relays (components).

When the data of WRO0 is KO (decimal), if RO WRO
and R1 are turned ON, its data becomes K3
(decimal). In the same way, if the data of WRO 0 |O|O|O|O |0|0|0|0|0|0|0|0 |O|OIO KO
is changed from KO to K3, this means that RO
and R1 are turned ON. RO and R1
turned ON.

WRO v v
olo|lo]o|o|o|o|o|o]o]|o[o]o]0[1]1]K3

m Hold and non-hold settings of the data register (DT)
» Theterms “hold” and “non-hold” are specified as;
Hold area: the memory area whose contents will not be lost or modified if the operating power islost or
if the mode of the programmable controller is changed from RUN to PROG.
Non-hold area: the memory area whose contents will be lost or modified if the operating power islost or if
the mode of the programmable controller is changed from RUN to PROG.
« Settings of “hold” or “non-hold” for the data register (DT) can be performed by changing the setting in system
register 8.
Refer to page 230, “8-5. System Registers’, for details about the settings of hold type and non-hold types.
» The default value in system register 8is“0” and all the dataregisters (DT) are set as hold type.

m Constant (Decimal and Hexadecimal)
Decimal constant(K constant)

» Use of the decimal constant is most common and it is mainly used to input data to the programmable controllers.
Some data such as the timer/counter set (preset) value should be programmed using this decimal constant.
The decimal constant is expressed by adding the prefix “K” to the data.

» The decimal constant input to the FP1 is converted internally to binary and then processed.

Example: When K1868 (decimal) isinput to the FP1.

K 1868 Decimal data

!

[0ToToTolola[a[1l0]1[0l0[a][1]0J0]  16-bitbinary data

) 2Ry @@~ = within FP1 Programmable Controller
o o]l —
N

4,096

o
bt
o

16,384

1,024 + 512 + 256 + 64 + 8 + 4 = 1868
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6-1. Configuration of High-level Instructions

Hexadecimal constant (H constant)

» The hexadecimal constant is used to represent binary numbers with fewer digits. The hexadecimal number system
uses one digit to represent four binary digits (bits). The hexadecimal constant is expressed by adding the prefix “H”
to the data.

Example: When H18A6 (hexadecimal) isinput to the FP1.

H 18A6 Hexadecimal data

!

[0oTo[z]1TolololxTol20f0]a]1]0]  16-bitbinary data
within FP1 Programmable Controller

1 8 A 6

* The data processed in the programmable controllers can be monitored as binary (B), decimals (K), hexadecimals
(H), or ASCII (A) using the FP Programmer Il or NPST-GR Software.

* Refer to the programming tool manual of the FP Programmer Il or NPST-GR Software, for details about the data
monitoring method.

149



6-2. Table of High-level Instructions

6-2. Tableof High-level Instructions

1. Data Transfer Instructions

* MV S,D 16-bit data 1 5 A | A| A [158
move
* DMV S, D 32-bit data 3 7 A A A | 160
move
MV/ S, D 16-bit data 1 5 Al A| A | —
invert and move
DMV/ |S,D 32-bit data 1 7 Al A| A|—
invert and move
BTM S,n, D Bit data 3 7 A A A | —
move
* DGT |S,n,D |Hexadecimal digit 3 7 Al A| A |l62
move
BKMV [S1, S2, D|Block 3 7 A A A | —
move
COPY |S, D1, D2|Block 3 7 A A A | —
copy
XCH D1,D2 |16-bit data 1 5 Al A| A | —
exchange
DXCH |D1, D2 32-bit data 3 5 A A A | —
exchange
SWAP |D Higher/lower byte in 16-bit 1 3 Al A| A|—
data exchange

+ S,D 16-bit data } v | 1 | 5] Al A]A]—
[D+S—D]

D+ |S,D 32-bit data : r | 7T Al Al A=
[D+1,D)+(S+1,S)—
(D+1,D)]

* + S1, S2, D|16-bit data A c | 1 [ 7 AT Al A 165
[S1+S2—D]
* D+ S1, S2, D|32-bit data : : : |1 AT A A 167
[(S1+1,S1)+(S2+1,S2) —
(D+1,D)]

- S,D 16-bit data 1 1 1 5 A A A —
[D-S —D]

* A: Available, N/A: Not available
« Specification of flag operation in the above tables:

[1] The flag (special relay) available for the instruction (turns ON/OFF according to the condition).

[ ](blank) The flag (special relay) not available for the instruction (keeps the state regardless of the instruction).
« Details about the instructions with a* mark are described in this manual .

Refer to the pagesin the far right column of the above tables.

For high-level instructions without a* mark, refer to “ FP-M/FP1 Programming Manual”.
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6-2. Table of High-level Instructions

D— S, D 32-bit data 1 ) t 7 A A A —

[D+1,D)-(S+1,S)—~
(b+1,D)

* = S1, S2, D|16-bit data ; v | 1 |7 Al A A169
[S1-S2 — D]

* D-  |S1,S2 D|32-bitdata A c | [ A Al AL
[(S1+1,S1)—(S2+1,S2) —
(D +1,D)]

* * S1, S2, D | 16-bit data : c |7 [ A A| A 173
[S1xS2 - (D+1,D)]

* D* S1, S2, D |32-bit data ; ¢ |1 [NAl AT A [175

[(S1+1,S1)x (S2+1,S2) —
(D+3,D+2,D+1,D)]

* % S1, S2, D|16-bit data : s | 1 7 A Al A 177
[S1/S2 — D...(DT9015)]
* D%  |S1, S2, D|32-bitdata : s | 3 [ [NnAal A A [179

[(S1+1,S1)/(S2+1,S2) —
(D + 1, D)...(DT9016, DT9015)]

+1 D 16-bit data increment 1 1 1 3 A A A —
[D+1—D]

D+1 D 32-bit data increment 1 1 1 3 A A A —
[D+1,D)+1—(D+1,D)

-1 D 16-bit data decrement 1 1 1 3 A A A —
[D-1—-D]

D-1 D 32-bit data decrement 1 1 1 3 A A A —

[D+1,D)-1—(D+1,D)]

B+ S,D 4-digit BCD data : : t | 5] A A]A]|—
[D+S D]

DB+ S,D 8-digit BCD data 1 1 1 7 A A A —
[D+1,D)+(S+1,S)—
(D +1, D)

B+ S1, S2, D |4-digit BCD data 1 1 1 7 A A A —
[S1+S2— D]
DB+ S1, S2, D |8-digit BCD data 1 1 1 11 A A A | —
[(S1+1,S1)+(S2+1,S2) —
(D +1,D)

B— S, D 4-digit BCD data 1 1 1 5 A A A | —
[D-S—D]
DB- S, D 8-digit BCD data 1 1 1 7 A A A —
[D+1,D)-(S+1,S)—
(D+1,D)

« A: Available, N/A: Not available
« Specification of flag operation in the above tables:

[1] The flag (specia relay) available for the instruction (turns ON/OFF according to the condition).

[ ](blank) The flag (special relay) not available for the instruction (keeps the state regardless of the instruction).
« Details about the instructions with a* mark are described in this manual .

Refer to the pagesin the far right column of the above tables.

For high-level instructions without a* mark, refer to “ FP-M/FP1 Programming Manual”.
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B- S1, S2, D|4-digit BCD data : : s 7] A A A —
[S1-S2 - D]

DB— |S1, S2, D|8-digit BCD data : . r 1L A A A=
[(S1+1,S1)—(S2+1,S2) —

(D +1,D)]

B* S1, S2, D|4-digit BCD data : c |7 AT A A=
[S1x S2 — (D + 1, D)]

DB*  |S1, S2, D|8-digit BCD data : : |1 [NA[ A A | —

[(S1+1,S1)x(S2+1,S2) —
(D+3,D+2,D+1,D)]

B%  |S1, S2, D|4-digit BCD data A y 7T A A A=
[S1/S2 — D...(DT9015)]
DB% |S1, S2, D|8-digit BCD data : r | L [NA[| A | A | —

[(S1+1,S1)(S2+1,S2)—
(D +1, D)...(DT9016, DT9015)]

B+1 D 4-digit BCD data increment 1 1 1 3 A A A | —
[D+1—D]

DB+1 |D 8-digit BCD data increment 1 1 3 3 A A A —
[D+1,D)+1—(D+1,D)

B-1 D 4-digit BCD data decrement 1 1 1 3 A A A | —
[D-1—D]

DB-1 |[D 8-digit BCD data decrement 1 1 1 3 A A A | —

[D+1,D)-1—(D+1,D)]

* CMP |S1,S2 |16-bit data 1 1 1 1 1 5| A| A| A 181
compare

* DCMP |S1,S2  |32-bit data 1 1 1 B 1 9 A| A| A 184
compare

WIN S1,S2, |16-bit data band 1 1 1 1 7 Al A| A|—
S3 compare

DWIN |S1,S2, |32-bitdata band 1 1 1 1 |18 A A| A | —
S3 compare

BCMP |[S1,S2, |Block data 1 1 7 |NA| A | A | —
S3 compare

* A: Available, N/A: Not available
« Specification of flag operation in the above tables:
[1] The flag (specia relay) available for the instruction (turns ON/OFF according to the condition).

[ 1(blank) The flag (specia relay) not available for the instruction (keeps the state regardless of the instruction).

« Details about the instructions with a* mark are described in this manual .
Refer to the pagesin the far right column of the above tables.
For high-level instructions without a* mark, refer to “FP-M/FP1 Programming Manual”.
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5. Logic Operation Instructions

6-2. Table of High-level Instructions

WAN  |S1, S2, D|16-bit data $ 7 A —
AND

WOR |81, S2, D|16-bit data $ 7 A —
OR

XOR  [S1, S2, D | 16-bit data exclusive 1 7 A —
OR

XNR S1, S2, D | 16-bit data exclusive 1 7 A —
NOR

6. Data Conversion Instructions

BCC S1, S2, |Block check code calculation 1 9 | N/A —
S3,D
HEXA |S1, S2, D|Hexadecimal data — 1 7 | N/A —
ASCII code
AHEX |S1, S2, D|ASCIl code — 1 7 | N/A —
Hexadecimal data
BCDA |S1, S2, D|BCD data — 1 7 | N/A —
ASCII code
ABCD |S1, S2, D|ASCIl code — 1 9 | N/A —
BCD data
BINA S1, S2, D| 16-bit data — 1 7 | N/A —
ASCII code
ABIN S1, S2, D|ASCIl code — 1 7 | N/JA —
16-bit data
DBIA S1, S2, D|32-bit data — 1 11 | N/A —
ASCII code
DABI S1, S2, D|ASCII code — 1 11 | N/A —
32-hit data
* BCD S, D 16-bit data — 1 5 A 187
4-digit BCD data
* BIN S, D 4-digit BCD data — 1 5 A 189
16-bit data
DBCD |S,D 32-bit data — 1 7 A —
8-digit BCD data
DBIN S,D 8-digit BCD data — 1 7 A —
32-bit data
INV D 16-bit data 1 3 A —
invert
NEG D 16-bit data 1 3 A —
two’s complement
DNEG |D 32-bit data 1 3 A —
two’s complement
¢ A: Available, N/A: Not available
« Specification of flag operation in the above tables:
[1] The flag (specia relay) available for the instruction (turns ON/OFF according to the condition).

[ ](blank) The flag (special relay) not available for the instruction (keeps the state regardless of the instruction).
« Details about the instructions with a* mark are described in this manual .
Refer to the pagesin the far right column of the above tables.

For high-level instructions without a* mark, refer to “ FP-M/FP1 Programming Manual”.
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ABS D 16-bit data 3 A
absolute

DABS |D 32-bit data 3 A
absolute

EXT D 16-bit data 3 A
sign extension

DECO |S,n,D Decode 7 A

SEGT |S,D 16-bit data 5 A
7-segment decode

ENCO |S,n,D Encode 7 A

UNIT |[S,n,D 16-bit data 7 A
combine

DIST S,n, D 16-bit data 7 A
distribute

ASC S, D Character — ASCII code 15 | N/A

SRC S1, S2, S3| Table data 7 A
search

7. Data Shift Instructions
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SHR D,n Right shift of 16-bit data 5 A
in bit units
SHL D,n Left shift of 16-bit data 5 A
in bit units
BSR D Right shift of one hexadecimal 3 A
digit (4 bits) of 16-bit data
BSL D Left shift of one hexadecimal 3 A
digit (4 bits) of 16-bit data
WSHR |D1, D2 [Right shift of one word (16 bits) 5 A
of 16-bit data range
WSHL |D1, D2 |Left shift of one word (16 bits) 5 A
of 16-bit data range
WBSR |D1, D2 |Right shift of one hexadecimal 5 A
digit (4 bits) of 16-bit data range
WBSL |D1, D2 |Left shift of one hexadecimal 5 A
digit (4 bits) of 16-bit data range
* A: Available, N/A: Not available
« Specification of flag operation in the above tables:
[1] The flag (specia relay) available for the instruction (turns ON/OFF according to the condition).

[ 1(blank) The flag (specia relay) not available for the instruction (keeps the state regardless of the instruction).
« For above mentioned instructions, refer to “ FP-M/FP1 Programming Manua”.
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8. UP/DOWN Counter and LEFT/RIGHT Shift Register Instructions

ubC

UP/DOWN counter

LRSR

Left/right shift register

ROR D, n 16-bit data 1 5 A|lA| A | —
right rotate
ROL D,n 16-bit data 1 5 | A|A| A | —
left rotate
RCR D,n 16-bit data right rotate with 1 5 A A A | —
carry flag data
RCL D,n 16-bit data left rotate with 1 5| A|A| A | —

carry flag data

BTS D,n 16-bit data 1 5 | A|A| A|—
bit set

BTR D,n 16-bit data 1 5 | A|A| A |—
bit reset

BTI D,n 16-bit data 1 5 | A| A A|—
bit invert

BTT D,n 16-bit data 1 5 | A|A| A|—
test

BCU S, D Number of ON bits in 1 5 | A|A| A |—
16-bit data

DBCU |S,D Number of ON bits in 1 7 Al A A |—
32-bit fata

11. Auxiliary Timer Instruction

Auxiliary timer

* A: Available, N/A: Not available

« Specification of flag operation in the above tables:
[4] The flag (specid relay) available for the instruction (turns ON/OFF according to the condition).
[ 1(blank) The flag (specia relay) not available for the instruction (keeps the state regardless of the instruction).

« For above mentioned instructions, refer to “ FP-M/FP1 Programming Manual”.
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12. Special Instructions

13. High-speed Counter Special I nstructions
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HMSS |S,D Hours, minutes, and seconds 5 | N/A
data to seconds data
SHMS |[S,D Seconds data to hours, 5 | NA
minutes, and seconds data
STC ——— |Carry flag (R9009) 1 |NA
set
CLC ——— |[Carry flag (R9009) 1 | NA
reset
IORF |D1,D2 |Partial I/O 5 | NA
update
TRNS |S,n Serial communication 5 | N/A
PR S, D Parallel printout 5 | N/A
ERR n Self-diagnostic error 3 | NA
set
MSG S Message display 13 | N/A
CADD [S1, S2, D|Time addition 9 | N/A
[(S1+2, S1+1, S1) + (S2+1, S2)
— (D+2,D+1, D) ]
CSUB [S1, S2, D|Time subtraction 9 | NA

[(S1+2, S1+1, S1) - (S2+1, S2)
— (D+2,D+1,D)]

MV S, DT9052 |High-speed counter control 5 A
DMV |S, DT9044|Change and read of the elapsed 7 A
or value of high speed counter
DT9044, D
HCOS |S, Yn High-speed counter 7 A
output set
HCOR |S, Yn High-speed counter 7 A
output reset
SPDO S Speed control 3 A
CAMO (S Cam control 3 A
* A: Available, N/A: Not available
« Specification of flag operation in the above tables:
[1] The flag (specia relay) available for the instruction (turns ON/OFF according to the condition).

[ ](blank) The flag (special relay) not available for the instruction (keeps the state regardless of the instruction).
« For above mentioned instructions, refer to “ FP-M/FP1 Programming Manual”.
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6-3. Description of High-level Instructions

High-level Instruction Reference

I nstruction number Number of stepsfor instructions Available unit type

Ladder diagram on
the screen using
NPST-GR Software

\i \i
16-bit data move

Boolean (non-ladder)
with NPST-GR
Software

Outline Copies the 16-hit data to the specified 16-bit area.
Program example

Available operands
for instruction

Trigger F oo ov)
!J-\ WX 0
- X0 WR 0
= o F{F0o Mv, wxo , WR0O ]
[
S D
16-bit equivalent constant or 16-bit area (source)
16-bit area (destination)
m Operands

Explanation of
program example,
details of instruction,
and flag conditions

[ N PN N 7Y N iy

e }
m Explanation of example
« The contents of word external input relay WXO are copied to word internal relay WRO when trigger X0 turns ON.

Source [S]: HACAE
15. -12[11- - 8[7 - -4[3 - - 0]
1010[1100/1010[1110]

§ oo
Destination [D]: HACAE

15. -12[11- - 8[7 - -4[3 - -0]
1010[1100/1010[1110]

U N

Description
« The 16-hit data or 16-bit equivalent constant specified by Sis copied to the area specified by D
when the trigger turns ON.
Source Destination
5. .12[n. . 8]7..4]3. .0 5. 12lu. .8]7..24]3. .0

sl 1010/1100[{1010|1110 0000{0000/0000]1111}[D]
0000/0000[0000]0010 0000]0000/0000]1110
0000[0000/0000[0011 0000|0000[0000]2101
0000[0000[0000]0100 0000][0000/0000]1100
0000|0000[0000]0101 0000|0000/0000]1011
‘ Trigger X0: ON
Destination
N .8l7-.4]3--0 . wu. 87 4]0
T1o00|1010[1110 To10|1100]1010]1110]0)
0000/0000]0010 0000]0000/0000]1110
0000[0000]0011 0000 0000[0000]2301
0000|/0000f0100 0000/0000({0000|1100
0000/0000]0101 0000|0000]0000]1011

N N N
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FO (mv) 16-bit data move ‘ 5 All series \

Outline Copies the 16-hit data to the specified 16-bit area.
Program example

0

Ir ST X 0
roger F 0 (MV)
WX 0
X0 WR 0
O - Fo MV, Wwxo , WRO |
L | 1 L | 1
S D
16-bit equivalent constant or 16-bit area (source)
16-bit area (destination)
m Operands
A:  Available
N/A: Not Available

m Explanation of example
« The contents of word external input relay WXO are copied to word internal relay WRO when trigger X0 turns ON.
Source [S]: HACAE

15« «12(11+ « 8|7 « e 4|3 « « 0
101011001010 |1110

‘XO:ON
Destination [D]: HACAE
15¢ ¢12|11 ¢ ¢« 8|7 « ¢ 4 3« 0
1010(1100{1010|1110
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Description
* The 16-bit data or 16-bit equivalent constant specified by Sis copied to the area specified by D
when the trigger turns ON.

Source Destination
Bit position| 15 12|11+ « 8|7 « « 4 |3 « « 0 Bit position |15 - 1211+ - 8|7 + « 4|3+« « 0
[S] WXO0 1010(1100(1010(1110 WRO0 0000[0000[0000 (111 1/[D]
WX1 0000{0000{0000|0010 WR1 0000[{0000({0000f21110
WX2 0000{0000{0000|0011 WR2 0000[0000({0000|1101
WX3 0000{0000{0000|0100 WR3 0000[0000[{0000[1100
WX4 0000|[{0000{0000[0101 WR4 0000[0000({0000|1011
‘, Trigger X0: ON
Source Destination
Bit position| 15 -12|11. - 8|7 « « 4 [3 . « 0 Bit position|15. -12|11. - 8|7 « « 4|3 . . 0
[SIf  wxo 1010(1100[1010[1110 »| WwRro 1010[1100[1010/|1110|[D]
WX1 0000{0000{0000|0010 WR1 0000[{0000({0000|1110
WX2 0000|[{0000{0000|0011 WR2 0000[{0000[{0000|1101
WX3 0000{0000{0000|0100 WR3 0000[0000({0000(2100
WX4 0000{0000{0000|0101 WR4 0000[0000({0000|1011

m Flag condition

* Error flag (R9007):  Turns ON and keeps the ON state when the area specified using the index
modifier exceeds the limit. The error address is transferred to DT9017
and held. (See notes below.)

* Error flag (R9008):  Turns ON for an instant when the area specified using the index modifier
exceeds the limit. The error addressis transferred to DT9018. (See notes
below.)

Notes:

 Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

* When using special internal relay R9008 as the flag for this instruction, be sure to
program the flag at the address immediately after the instruction.

» Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error
flags.

m Application example
Example 1: Put the value of the dial set register in the timer set value area.

R9010

0 [ FO MV, DT9040, SVO ] R9010: Always ON special internal relay

DT9040: Manual dial set register for "VO"

Example 2: Transfer the timer elapsed value EV0 to the data register DTO when X2 turns ON.

X2
0 —— FO MV, EVO, DTO ] ‘
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F1 (DMv) 32-bit data move ‘ 7 Al series \

Outline Copies the 32-hit data to the specified 32-bit area.
Program example

0

Ir ST X 0
roger F 1 (DMV)
WR 0
X0 DT 0
O F{F1L DMV, WRO , DTO |
L | 1 L | 1
S D
32-bit equivalent constant or lower 16-bit area of 32-bit data (source)
Lower 16-bit area for 32-bit data (destination)
m Operands
A:  Available
N/A: Not Available

m Explanation of example

« The contents of word internal input relays WR1 and WRO are copied to dataregisters DT1 and DTO when trigger
X0 turns ON.

Source [S+1, S]: HACAEE486
15+ «12(11+ « 8|7 »+ « 4|3+ -0 15 «12(11+ « 8|7 » «+ 4|3+ -0
1010(1100[(1010{1110 1110(0100{1000|0110

higher 16-bit area ‘ X0: ON lower 16-bit area
Destination [D+1, D]: HACAEE486

15¢ «12(11+ « 8|7 ¢« ¢« 4|3+ +0 15¢ «12(11+ « 8|7 ¢« « 4|3+ 0
1010|1100(2010f2110 1110010012000 0110

higher 16-bit area lower 16-bit area

Note:

« When processing 32-bit data, the higher 16-bit areas (S+1, D+1) are automatically decided if the lower
16-bit areas (S, D) are specified.
e.g., S+1 (higher) = WR1, S (lower) = WRO
D+1 (higher) = DT1, D (lower) = DTO
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Description
* The 32-bit data or the 32-hit equivalent constant specified by Sis copied to the 32-bit area
specified by D when the trigger turns ON.

Source Destination
Bit position|15. -12{11. - 8|7 -« - 4|3 . .0 Bit position|15. -12(11. - 8|7 - 4|3 . -0
[S] WRO0 1110{0100[{1000[/0110 DTO 0000|0000[{0000|1111][D]
[S+1] WR1 1010{1100[1010[1110 DT1 0000|0000[{0000|1110|[D+1]
WR2 0000/0000{0000|0011 DT2 0000(0000[{0000(|1101
WR3 0000|/0000[{0000[{0100 DT3 0000/0000[{0000(|12100
WR4 0000/0000{0000|0101 DT4 0000|/0000{0000|21011
‘Triggerxo: ON
Source Destination
Bit position| 15+ -12({11+ « 8|7 « + 4|3 « + 0 Bit position |15+ -12(11+ - 8|7 « «+ 4|3 .+ -+ 0
[S] WRO 1110[0100[1000|0110}» DTO 1110[(0100[(1000|0110/[D]
[S+1] WR1 1010{(1100[/1010[1110}» DT1 1010(1100[1010|1110]|[D+1]
WR2 0000|/0000[{0000|{0011 DT2 0000/0000[{0000|212101
WR3 0000|/0000[{0000|0100 DT3 0000|/0000{0000|1100
WR4 0000/0000{0000|0101 DT4 0000/0000[{0000|1011

m Flag condition

« Error flag (R9007):  Turns ON and keeps the ON state when the area specified using the index
modifier exceeds the limit. The error address is transferred to DT9017
and held. (See notes below.)

« Error flag (R9008):  Turns ON for an instant when the area specified using the index modifier
exceeds the limit. The error addressis transferred to DT9018. (See notes
below.)

Notes:

* Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

» When using special internal relay R9008 as the flag for this instruction, be sure to
program the flag at the address immediately after the instruction.

* Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error
flags.
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F6 (DGT) Hexadecimal digit move ‘ 7 All series \

Outline Copies the hexadecimal digitsin one 16-bit areato the specified digit in
another 16-bit area.

Program example

_ 10 ST X 0
Trigger 11 F 6 (DGT)
!J_\ DT 100
X0 H 0

10 - F6 DGT, DT100, HO, WYO | WY 0

F S

16-bit equivalent constant or 16-bit area (source)

16-bit equivalent constant or 16-bit area (specifies source and destination
hexadecimal digit position and number of hexadecimal digits)

16-bit area (destination)

m Operands

A: Available
N/A: Not Available

m Explanation of example

* The hexadecimal digit O of the data register DT100 is copied to hexadecimal digit O of word external output relay
WY 0 when trigger X0 turns ON.
n: HO

Source [S]: H149
3 2 1

15« <1211 - 8|7 « - 4
0000|0001 |0100

o ‘ X0: ON
Destination [D]: H8A9
3 2 1

15« <1211+ « 8|7 « « 4
0o000|1000|1010

——
In this case, only the lower 4 bits of WYO change value.
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Description

6-3. Description of High-level Instructions

* The hexadecimal digitsin the 16-bit data or in the 16-bit equivalent constant specified by S are
copied to the 16-bit area specified by D according to content specified by n when the trigger
turns ON.

m How to specify the n ¢————— 16-bit data —————»|
* The hexadecimal digit position of 16-bitdata [;5. . 12[11 . . 8|7 - . 4|3 - . 0
is specified as shown on the right.

olo[ofo[o]o]o[1]o[1]0]0[1]0]0]1

Hexadecimal Hexadecimal Hexadecimal Hexadecimal
digit 3 digit 2 digit 1 digit 0
* The n specifies source and destination hexadecimal digit positions and number of digitsto be
copied using hexadecimal data as follows:

n:Ho1[O[OI

A A A

(@ Source: Starting hexadecimal digit position (HO to H3)
HO: Hexadecimal digit O
H1: Hexadecimal digit 1
H2: Hexadecimal digit 2
H3: Hexadecimal digit 3

(2 Number of hexadecimal digits to be copied (HO to H3)
HO: Copies 1 hexadecimal digits (4 bits)
H1: Copies 2 hexadecimal digits (8 bits)
H2: Copies 3 hexadecimal digits (12 bits)
H3: Copies 4 hexadecimal digits (16 bits)

(® Destination: Starting hexadecimal digit position (HO to H3)
HO: Hexadecimal digit O
H1: Hexadecimal digit 1
H2: Hexadecimal digit 2
H3: Hexadecimal digit 3

Note:

« If the value for @), @, and (3 is 0, such as “H0000" in the example program on the
previous page, use the short form, “HO".

m Flag condition

« Error flag (R9007):  Turns ON and keeps the ON state when the area specified using the index
modifier exceeds the limit. The error address is transferred to DT9017
and held. (See notes below.)

« Error flag (R9008):  Turns ON for an instant when the area specified using the index modifier
exceeds the limit. The error addressis transferred to DT9018. (See notes
below.)

Notes:

* Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

» When using special internal relay R9008 as the flag for this instruction, be sure to
program the flag at the address immediately after the instruction.

* Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error
flags.
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6-3. Description of High-level Instructions

m Examples of hexadecimal digit copy

(1) When hexadecimal digit 1 of the source is copied to
hexadecimal digit 1 of the destination:

nnH101

T— Source: Starting hexadecimal digit 1
Copies 1 hexadecimal digit (4 bits)

Destination: Starting hexadecimal digit 1

(2) When hexadecimal digit 3 of the source is copied to
hexadecimal digit O of the destination:

nnHO0O03

T—Source: Starting hexadecimal digit 3
Copies 1 hexadecimal digit (4 bits)

Destination: Starting hexadecimal digit 0

(3) When multiple hexadecimal digits (hexadecimal digits 2 and 3)
of the source are copied to multiple hexadecimal digits
(hexadecimal digits 2 and 3) of the destination:
nnH212

T—Source: Starting hexadecimal digit 2
Copies 2 hexadecimal digits (8 bits)

Destination: Starting hexadecimal digit 2

(4) When multiple hexadecimal digits (hexadecimal digits0and 1)
of the source are copied to multiple hexadecimal digits
(hexadecimal digits 2 and 3) of the destination:
nnH210

T—Source: Starting hexadecimal digit O
Copies 2 hexadecimal digits (8 bits)
Destination: Starting hexadecimal digit 2
(5) When 4 hexadecimal digits (hexadecimal digits 0 to 3)
of the source are copied to 4 hexadecimal digits

(hexadecimal digits 0 to 3) of the destination:
nnH130

T— Source: Starting hexadecimal digit O
Copies 4 hexadecimal digits (16 bits)

Destination: Starting hexadecimal digit 1
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6-3. Description of High-level Instructions

F22 (+) 16-bit data [S1 + S2 — D] ‘ 7 Al sories 1

Outline Adds two 16-bit data and stores the result in the specified area.
Program example

10 ST X 0

Trigger 11 F 22 (+)

!J_\ DT 0

X0 DT 1

10— - F22+ DTO, DT1, WYO ] wy 0
i_{ s1 s2 D

16-bit equivalent constant or 16-bit area (for augend)

16-bit equivalent constant or 16-bit area (for addend)

16-bit area (for result)

m Operands

A: Available
N/A: Not Available

m Explanation of example
« The contents of dataregisters DTO and DT1 are added when trigger X0 turns ON. The added result is stored in
word external output relay WY 0.
Augend [S1]: K123
15 «12(11+ « 8|7 » «+ 4|3+ -0
0000(0000|{0111|1011

Addend [S2]: K45 +
15+ «12(11+ « 8|7 « « 4|3+ + 0
0000[{0000(0010{1101

‘ X0: ON
Result [D]: K168

15+ +12|11« « 8|7 « « 4|3« + 0
0000[0000(1010|1000
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6-3. Description of High-level Instructions

Description

* The 16-bit data or 16-bit equivalent constant specified by S1 and S2 are added together when
the trigger turns ON. The added result is stored in D.

Augend data Addend data Trigger turns ON Result
S1 + S2 > D

m Flag condition

* Error flag (R9007):  Turns ON and keeps the ON state when the area specified using the index
modifier exceeds the limit. The error address is transferred to DT9017
and held. (See notes below.)

* Error flag (R9008):  Turns ON for an instant when the area specified using the index modifier
exceeds the limit. The error addressis transferred to DT9018. (See notes
below.)

« = flag (R900B): Turns ON for an instant when the calculated result is recognized as“0".

* Carry flag (R9009):  Turns ON for an instant when the cal culated result exceeds the range of
16-bit data (overflows or underflows).

*Range of 16-bit data: K-32768 to K32767 (H8000 to H7FFF)

Notes:

« Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

« When using special internal relays R9008, R9009, and R900B as the flags for this
instruction, be sure to program the flags at the address immediately after the
instruction.

 Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error
flags, = flag, and carry flag.

« If the calculated result accidently overflows or underflows (if special internal relay
R9009 turns ON), use of the F23 (D+) instruction (32-bit data addition) is
recommended. When you use the F23 (D+) instruction instead of F22 (+), be sure
to convert the 16-bit addend and augend into 32-bit data using the F89 (EXT)
instruction.
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6-3. Description of High-level Instructions

_bit d )
F23 (D+) ?(281-Ltl, §t16)1+(52+1, S2) — (D+1, D)]‘ H All sertes \

Outline Adds two 32-bit data and stores the result in the specified area.
Program example

20 ST X 0

Trigger 21 F 23 (D+)

DT 0

X0 DT 100

20\—| |—[ F23 D+, DTO,DT100, DT200 | DT 200
i_{ s1 s D

32-bit equivalent constant or lower 16-bit area of 32-bit data (for augend)
32-bit equivalent constant or lower 16-bit area of 32-bit data (for addend)
Lower 16-bit area of 32-bit data (for result)

m Operands

A: Available
N/A: Not Available

m Explanation of example
* The contents of dataregisters DT1 and DTO and the contents of data registers DT101 and DT 100 are added when
trigger X0 turns ON. The added result is stored in data registers DT201 and DT200.
Augend [S1+1, S1]: K1312896
15+ «12(11+ - 8|7 « « 4|3+ + 0
0000|{0000[0001{0100

15+ «12[11+ + 8|7 + « 4|3« + 0
0000[{1000[{1000/0000

higher 16-bit area
Addend [S2+1, S2]: K558144
15« «12|11 ¢ « 8|7 » ¢« 4|3 ¢« 0
000O0O|O0OOOO|OOOO|1000O0

lower 16-bit area

15« «12|11+ « 8|7 « ¢ 4|3+« « 0
1000|0100|0100(0000O0

higher 16-bit area ' X0: ON lower 16-bit area
Result [D+1, D]: K1871040 '

15+ +12[11« « 8|7 « « 4|3 « + 0
0000(0000(0001|1100

I+I

15+ +12[11+ « 8|7 « « 4 |3 « + 0
1000(1100[1100[0000

higher 16-bit area lower 16-bit area
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6-3. Description of High-level Instructions

Note:

* When processing 32-bit data, the higher 16-bit areas (S1+1, S2+1, D+1) are automatically decided if the
lower 16-bit areas (S1, S2, D) are specified.
e.g., S1+1 (higher) = DT1, S1 (lower) = DTO
S2+1 (higher) = DT101, S2 (lower) = DT100
D+1 (higher) = DT201, D (lower) = DT200

Description
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* The 32-bit data or 32-bit equivalent constant specified by S1 and S2 are added together when
the trigger turns ON. The added result is stored in D+1 and D.
Augend data Addend data  Trigger turns ON Result
S1 : lower 16-bit + S2  :lower 16-bit D :lower 16-bit
S1+1: higher 16-bit S2+1: higher 16-bit D+1 : higher 16-bit

m Flag condition

* Error flag (R9007):  Turns ON and keeps the ON state when the area specified using the index
modifier exceeds the limit. The error address is transferred to DT9017
and held. (See notes below.)

* Error flag (R9008):  Turns ON for an instant when the area specified using the index modifier
exceeds the limit. The error addressis transferred to DT9018. (See notes
below.)

« = flag (R900B): Turns ON for an instant when the calculated result is recognized as“0".

* Carry flag (R9009):  Turns ON for an instant when the calculated result exceeds the range of
32-hit data (overflows or underflows).

*Range of 32-bit data: K-2147483648 to K2147483647 (H80000000 to
H7FFFFFFF)

Notes:

« Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

« When using special internal relays R9008, R9009, and R900B as the flags for this
instruction, be sure to program the flags at the address immediately after the
instruction.

 Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error
flags, = flag, and carry flag.




6-3. Description of High-level Instructions

F27 (- 16-bit data [S1 — S2 — D] ‘ 7 All series \

Outline Subtracts the 16-bit data from the minuend and stores the result in the
specified area.

Program example

_ 10 ST X 0
Trigger 11 F 27 (- )
= o o
X0 DT 2

10— — F27 -, DTO,DT2, WYl | wy 1

L I ] L I ] L I ]
s1 s2 D

16-bit equivalent constant or 16-bit area (for minuend)

16-bit equivalent constant or 16-bit area (for subtrahend)

16-bit area (for result)

m Operands

A:  Available
N/A: Not Available

m Explanation of example
* Subtracts the contents of data register DT2 from the contents of data register DTO when trigger X0 turns ON. The
subtracted result is stored in word external output relay WY 1.
Minuend [S1]: K893
15+ +12{11+ + 8|7 « = 4|3+ .0
0000{0011(0111{1101

Subtrahend [S2]: K452
15+ +12{11+ + 8|7 « = 4|3+ .0
0000{0001(21100{0100

‘ X0: ON
Result [D]: K441

15« «12|11+ « 8|7 « ¢« 4|3+« 0
0000|0001 |2012|1001
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6-3. Description of High-level Instructions

Description

170

* Subtracts the 16-bit data or 16-bit equivalent constant specified by S2 from the 16-bit data or
16-bit equivalent constant specified by S1 when the trigger turns ON. The subtracted result is
stored in D.

Minuend data Subtrahend data  Trigger turns ON Result
S1 — S2 > D

m Flag condition

* Error flag (R9007):  Turns ON and keeps the ON state when the area specified using the index
modifier exceeds the limit. The error address is transferred to DT9017
and held. (See notes below.)

* Error flag (R9008):  Turns ON for an instant when the area specified using the index modifier
exceedsthe limit. The error addressis transferred to DT9018. (See notes
below.)

* = flag (R900B): Turns ON for an instant when the calculated result is recognized as“0".

* Carry flag (R9009):  Turns ON for an instant when the cal culated result exceeds the range of
16-bit data (overflows or underflows).

*Range of 16-hit data: K-32768 to K32767 (H8000 to H7FFF)

Notes:

« Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

* When using special internal relays R9008, R9009, and R900B as the flags for this
instruction, be sure to program the flags at the address immediately after the
instruction.

* Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error
flags, = flag, and carry flag.

« If the calculated result accidently overflows or underflows (if special internal relay
R9009 turns ON), use of the F28 (D-) instruction (32-bit data subtraction) is
recommended. When you use the F28 (D-) instruction instead of F27 (-), be sure to
convert the 16-bit subtrahend and minuend into 32-bit data using the F89 (EXT)
instruction.




6-3. Description of High-level Instructions

32-bit dat H
KON (i1 s - (241, 52) — (D+1, D) L™ All series

Outline Subtracts the 32-bit data from the minuend and stores the result in the
specified area.

Program example

_ 20 ST X 0

Trigger 21 F 28 (D-)

DT 100

X0 DT 200

20 —{ F28 D-, DT100 DT200, DTO | DT 0
Sll S|2 5

32-bit equivalent constant or lower 16-bit area of 32-bit data (for minuend)
32-bit equivalent constant or lower 16-bit area of 32-bit data (for subtrahend)
Lower 16-bit area of 32-bit data (for result)

m Operands

A: Available
N/A: Not Available

m Explanation of example
« Subtracts the contents of data registers DT201 and DT200 from the contents of data registers DT101 and DT100
when trigger X0 turns ON. The subtracted result is stored in dataregisters DT1 and DTO.
Minuend [S1+1, S1]: K16809984
15 «12(11+ « 8|7 » - 4
0000[0001|{0000

15+ «12[11+ + 8|7 + « 4|3« + 0
1000[0000[0000[0000

higher 16-bit area
Subtrahend [S2+1, S2]: K525312

15« «12|11« « 8|7 « « 4
0000O|0OO0OO0OO0|0O0O0O0O

lower 16-bit area

15« «12|11+ « 8|7 « ¢ 4|3+« « 0
00O0O0O|0O100|000O0O0|0OO0O0O

higher 16-bit area
Result [D+1, D]: K16284672
15¢ «12|11+ « 8|7 « « 4
0000|0000 |1111

lower 16-bit area

15+ +12[11+ « 8|7 « « 4 |3 « + 0
0111(1100[(0000[0000

higher 16-bit area lower 16-bit area
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6-3. Description of High-level Instructions

Note:

* When processing 32-bit data, the higher 16-bit areas (S1+1, S2+1, D+1) are automatically decided if the
lower 16-bit areas (S1, S2, D) are specified.
e.g., S1+1 (higher) = DT101, S1 (lower) = DT100
S2+1 (higher) = DT201, S2 (lower) = DT200
D+1 (higher) = DT1, D (lower) = DTO

Description
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* Subtracts the 32-bit data or 32-bit equivalent constant specified by S2 from the 32-bit data or
32-bit equivalent constant specified by S1 when the trigger turns ON.
The subtracted result is stored in D+1 and D.

Minuend data Subtrahend data Trigger turns ON Result
S1 : lower 16-bit — S2 :lower 16-bit _ D :lower 16-bit
S1+1: higher 16-bit S2+1: higher 16-bit " D+1 : higher 16-bit

m Flag condition

* Error flag (R9007):  Turns ON and keeps the ON state when the area specified using the index
modifier exceeds the limit. The error address is transferred to DT9017
and held. (See notes below.)

* Error flag (R9008):  Turns ON for an instant when the area specified using the index modifier
exceeds the limit. The error addressis transferred to DT9018. (See notes
below.)

« = flag (R900B): Turns ON for an instant when the calculated result is recognized as“0".

* Carry flag (R9009):  Turns ON for an instant when the calculated result exceeds the range of
32-hit data (overflows or underflows).

*Range of 32-bit data: K-2147483648 to K2147483647 (H80000000 to
H7FFFFFFF)
Notes:

« Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

« When using special internal relays R9008, R9009, and R900B as the flags for this
instruction, be sure to program the flags at the address immediately after the
instruction.

 Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error
flags, = flag, and carry flag.




16-bit data

6-3. Description of High-level Instructions

‘ 7 All series \

[S1 x S2 — (D+1, D)]

Outline

Multiplies two 16-bit data and stores the result in the specified 32-bit area.
Program example

Trigger

X0
10— | F30 0,

m Operands

10 ST X 0
11 F 30 (@O)
WX 0
K 100
WX0, K100, DTO | DT 0
L I 1 L I 1 L I 1
S1 S2 D
16-bit equivalent constant or 16-bit area (for multiplicand)
16-bit equivalent constant or 16-bit area (for multiplier)
Lower 16-bit area of 32-bit data (for result)
A:  Available
N/A: Not Available

m Explanation of example

» Multiplies the contents of word external input relay WXO0 and decimal constant K100 when trigger X0 turns ON.
The multiplied result is stored in data registers DT1 and DTO.

Multiplicand [S1]: K25

Result [D+1, D]: K2500

12

11« « 8|7 « « 4

3«0

15« «
0000

0000|0O0O0O

0000

higher 16-bit area

15. «12

11+ « 87 « « 4

3.+-0

0000

0000|0001

1001

Multiplier [S2]: K100

X

5. «12

11+ « 87 « « 4

3.+-+0

0000

0000|0110

0100

‘ X0: ON

15+ « 12

11+ « 8 (7 « « 4

3«0

0000

1001|1100

0100

lower 16-bit area
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6-3. Description of High-level Instructions

Note:

» The multiplied result is stored in the 32-bit area.
The higher 16-bit area (D+1) is automatically decided when the lower 16-bit area (D) is specified.
e.g., D+1 (higher) = DT1, D (lower) = DTO

Description
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» Multiplies the 16-bit data or 16-bit equivalent constant specified by S1 and the 16-bit data or
16-bit equivalent constant specified by S2 when the trigger turns ON.
The multiplied result is stored in D+1 and D (32-bit area).
Multiplicand data Multiplier data Trigger turns ON Result
S1 X S2 > D :lower 16-bit
D+1 : higher 16-bit

m Flag condition

« Error flag (R9007):  Turns ON and keeps the ON state when the area specified using the index
modifier exceeds the limit. The error address is transferred to DT9017
and held. (See notes below.)

« Error flag (R9008):  Turns ON for an instant when the area specified using the index modifier
exceeds the limit. The error addressis transferred to DT9018. (See notes
below.)

« = flag (R900B): Turns ON for an instant when the calculated result is recognized as“0”.

Notes:

« Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

* When using special internal relays R9008, and R900B as the flags for this
instruction, be sure to program the flags at the address immediately after the
instruction.

 Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error
flags and = flag.




6-3. Description of High-level Instructions

F31 (O0) ey iyteivt; Sty \ 1 aﬂm

Outline Multiplies two 32-bit data and stores the result in the specified 64-bit area.

Program example

Trigger

X0
1o|—{ — F31DO, DTO, DT100, DT 200 |
L I ] L I ] L I ]

S1 S2 D

10
11

ST X 0
F 31 (DO)
DT 0
DT 100
DT 200

32-bit equivalent constant or lower 16-bit area of 32-bit data (for multiplicand)

32-bit equivalent constant or lower 16-bit area of 32-bit data (for multiplier)

Lowest 16-bit area of 64-bit data (for result)

m Operands

m Explanation of example

A: Available
N/A: Not Available

 Multiplies the contents of dataregisters DT1 and DTO and the contents of data registers DT101 and DT100 when
trigger X0 turns ON. The multiplied result is stored in data registers DT203, DT202, DT201, and DT200.

Multiplicand [S1+1, S1]: K1638411

\ J \ J

higher 16-bit area lower 16-bit area

X

Multiplier [S2+1, S2]: K458761

\ J \ J

higher 16-bit area lower 16-bit area

J xo:on
Result [D+3, D+2, D+1, D]: K751639068771
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6-3. Description of High-level Instructions

Notes:

« When processing 32-bit data, the higher 16-bit areas (S1+1, S2+1) are automatically decided if the lower
16-bit areas (S1, S2) are specified.
e.g., S1+1 (higher) = DT1, S1 (lower) = DTO
S2+1 (higher) = DT101, S2 (lower) = DT100
« The multiplied result is stored in the 64-bit area.
The areas (D+3, D+2, D+1) other than the lowest 16-bit area (D) are automatically decided when the
lowest 16-bit area is specified.
e.g., D=DT200
D+1 =DT201
D+2 = DT202
D+3 =DT203

Description
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» Multiplies the 32-bit data or 32-bit equivalent constant specified by S1 and the one specified by
S2 when the trigger turns ON.
The multiplied result is stored in D+3, D+2, D+1, and D (64-bit area).

Multiplicand data Multiplier data Trigger turns ON Result (64-bit)
S1 : lower 16-bit y S2 :lower 16-bit - D
S1+1: higher 16-bit S2+1: higher 16-bit D+1
D+2
D+3

m Flag condition

« Error flag (R9007):  Turns ON and keeps the ON state when the area specified using the index
modifier exceeds the limit. The error address is transferred to DT9017
and held. (See notes below.)

« Error flag (R9008):  Turns ON for an instant when the area specified using the index modifier
exceeds the limit. The error addressis transferred to DT9018. (See notes
below.)

« = flag (R900B): Turns ON for an instant when the calculated result is recognized as“0".

Notes:

« Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

* When using special internal relays R9008, and R900B as the flags for this
instruction, be sure to program the flags at the address immediately after the
instruction.

» Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error
flags and = flag.




6-3. Description of High-level Instructions

F32 (%) 16_b[its%astéa—> D... (DT9015)] ‘ ’ All sries \

Outline Divides the 16-bit data by the divisor and stores the result in the specified
area and the remainder in special dataregister DT9015.

Program example

Trigger 20 ST X O
21 F 32 (%)

— DT 0
S1 S2 D

DT 100
x0 K 10
20— | F32 %, DT100, K10, DTO |
L I ] L L I ]

16-bit equivalent constant or 16-bit area (for dividend)

16-bit equivalent constant or 16-bit area (for divisor)

16-bit area (for quotient), (remainder is stored in special data register DT9015)

m Operands

A: Available
N/A: Not Available

m Explanation of example

« Divides the contents of dataregister DT100 by decimal constant K10 when trigger X0 turns ON. The quotient is
stored in data register DTO and the remainder is stored in special data register DT9015.

Dividend [S1]: K183
15+ «12(11+ - 8|7 « + 4
0000|[{0000|1011|0111

Divisor [S2]: K10 ®
15+ «12[11+ + 8|7 + « 4 [3 + + 0
0000[{0000{0000[1010

; X0: ON
Quotient [D]: K18

15 <1211« « 8|7 « - 4
0000O|0OO0OO00O|0OO0O0O0O1|0010O0

Remainder: K3
15¢ «12|11+ « 8 T o o 4 3 .« 0
0000|000O0|0OO000O0|0011
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6-3. Description of High-level Instructions

Description

178

* The 16-bit data or 16-bit equivalent constant specified by S1 is divided by the 16-bit data or 16-
bit equivalent constant specified by S2 when the trigger turns ON.
The quotient is stored in D and the remainder is stored in the special data register DT9015.
Dividend data Divisor Trigger turns ON Quotient Remainder
S1 + S2 > D ... DT9015

m Flag condition
« Error flag (R9007):  Turns ON and keeps the ON state,
- when the area specified using the index modifier exceeds the limit.
- when the 16-bit equivalent constant or 16-bit data for the divisor
specified by S2is 0.
The error addressis transferred to DT9017 and held. (See notes below.)
* Error flag (R9008):  Turns ON for an instant,
- when the area specified using the index modifier exceeds the limit.
- when the 16-bit equivalent constant or 16-bit data for the divisor
specified by S2is 0.
The error addressis transferred to DT9018. (See notes below.)
« = flag (R900B): Turns ON for an instant when the calculated result is recognized as 0"
* Carry flag (R9009):  Turns ON for an instant when negative minimum value K-32768
(H8000) is divided by K-1 (HFFFF).

Notes:

* Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

* When using special internal relays R9008, R9009, and R900B as the flags for this
instruction, be sure to program the flags at the address immediately after the
instruction.

» Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error
flags, = flag, and carry flag.

« If the calculated result accidently overflows (if special internal relay R9009 turns
ON), use of the F33 (D%) instruction (32-bit data division) is recommended. When
you use the F33 (D%) instruction instead of F32 (%), be sure to convert the 16-bit
dividend and divisor into 32-bit data using the F89 (EXT) instruction.




6-3. Description of High-level Instructions

32-bit data [(S1+1, S1)/(S2+1, S2) C24, C40, C56,
ReCRCIOMM - 01 D). (DTo0i6 DTO015) || andCrzssries
Outline Divides the 32-bit data by the divisor and stores the result in the specified

area and the remainder in special dataregisters DT9016 and DT9015.
Program example

Trigger 20 ST X 0
21 F 33(D% )

| | t DT 0
S1 S2 D

0 DT 200
zoi—{ —{ F33 D%, DT200, DT100, DTO | bt 100

32-bit equivalent constant or lower 16-bit area of 32-bit data (for dividend)

32-bit equivalent constant or lower 16-bit area of 32-bit data (for divisor)

Lower 16-bit area of 32-bit data (for quotient)
(remainder is stored in special data registers DT9016 and DT9015)

m Operands

A: Available
N/A: Not Available

m Explanation of example

« Divides the contents of data registers DT201 and DT200 by the contents of data registers DT101 and DT100 when
trigger X0 turns ON. The quotient is stored in data registers DT1 and DTO and the remainder is stored in special
dataregisters DT9016 and DT9015.

Dividend [S1+1, S1]: K16908416

15¢ «12(11+ « 8|7 « « 4|3« 0 15¢ «12(11+ « 8|7 ¢« « 4|3+« 0
0000|0OO0OO0O1|0000|0010O0 0000|00O0OO0f(1000f(0O0O0O0

higher 16-bit area o lower 16-bit area
Divisor [S2+1, S2]: K589828 .
15« «12|11+ « 8|7 « 4 [3 +« 0 15« «12(11+ « 8|7 « «+ 4|3+« 0
0000|0000|0000|1001 0000|0OOOO|OO0OO|0O0100
) higher 16-bit area X0: ON lower 16-bit area
Quotient [D+1, D]: K28 :

15+ «12]|11 + 8|7 + « 4 |3 + = 0
0000[/0000(0000|{0000

15« «12|11+ « 8|7 » « 4|3+« 0
0000|000O0(OO0O01(1100

Remainder: K393232
15« «12[11+ « 8|7 « « 4|3+ +0
0000[{0000({0000|0110

15+ «12|11« + 8|7 + =4 |3 + = 0
0000[/0000[{0001|0000

higher 16-bit area lower 16-bit area

higher 16-bit area lower 16-bit area
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6-3. Description of High-level Instructions

Note:

* When processing 32-bit data, the higher 16-bit areas S1+1, S2+1, D+1 are automatically decided if the
lower 16-bit areas S1, S2, D are specified.
e.g., S1+1 (higher) = DT201, S1 (lower) = DT200
S2+1 (higher) = DT101, S2 (lower) = DT100
D+1 (higher) = DT1, D (lower) = DTO

Description

180

* The 32-bit data or 32-bit equivalent constant specified by S1 is divided by the 32-bit data or 32-
bit equivalent constant specified by S2 when the trigger turns ON. The quotient is stored in D+1
and D and the remainder is stored in the special data registers DT9016 and DT9015.

Dividend data Divisor Trigger turns ON Quotient Remainder
S1 :lower 16-bit  S2 :lower 16-bit D :lower 16-bit DT9015
S1+1 : higher 16-bit S2+1: higher 16-bit D+1: higher 16-bit  DT9016

m Flag condition
« Error flag (R9007):  Turns ON and keeps the ON state,
- when the area specified using the index modifier exceeds the limit.
- when the 32-bit equivalent constant or 32-bit data for the divisor
specified by S2is 0.
The error addressis transfeered to DT9017 and held. (See notes below.)
« Error flag (R9008):  Turns ON for an instant,
- when the area specified using the index modifier exceeds the limit.
- when the 32-bit equivalent constant or 32-bit data for the divisor
specified by S2is 0.
The error addressis transferred to DT9018. (See notes below.)
« = flag (R900B): Turns ON for an instant when the calculated result isrecognized as“0".
* Carry flag (R9009):  Turns ON for an instant when negative minimum value K-2147483648
(H80000000) is divided by K-1 (HFFFFFFFF).

Notes:

« Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

« When using special internal relays R9008, R9009, and R900B as the flags for this
instruction, be sure to program the flags at the address immediately after the
instruction.

 Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error
flags, = flag, and carry flag.




6-3. Description of High-level Instructions

‘ 5 All series \
Program example

=ON(SY MM 16-bit data compare

Outline

Compares one 16-bit data with another.

20 ST X 0
Trigger 21 F 60 (CMP)
s1 S2 DT 0
X0 — —1 K 100
20— |- F60 CMP , DTO , K100 | 26 ST X 0
| X0  R900A RO

25—5-| I: I I [ ]_ 27 AN R 900A
: : 29 OT R 0
(0 {RY00B R 30 ST X 0

30— R | [
| X0 R900C R2 31 AN R 900B
34+ | [ H 33 oT R 1
\Be sure to use the same trigger 34 ST X 0
as the trigger used to execute F60 (CMP). 35 AN R 900C
37 OT R 2

16-bit equivalent constant or 16-bit area to be compared
16-bit equivalent constant or 16-bit area to be compared
m Operands
A: Available
N/A: Not Available

m Explanation of example
» Compares decimal constant K100 with the contents of data register DTO when trigger X0 turns ON.
The compared result is stored in specia internal relays R900A, R900B, and R900C.
When DTO > K100, R900A turns ON and internal relay RO turns ON.
When DTO = K100, R900B turns ON and internal relay R1 turns ON.
When DTO < K100, R900C turns ON and internal relay R2 turns ON.
In this program example, the comparison will be performed only when X0 turns ON.
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6-3. Description of High-level Instructions

Description

Notes:

» Compares the 16-bit data specified by S1 with one specified by S2 when the trigger turns ON.
The compared result is stored in special internal relays R9009, and R900A to R900C.

m Flag condition

« Error flag (R9007):  Turns ON and keeps the ON state when the area specified using the index
modifier exceeds the limit. The error address is transferred to DT9017
and held. (See notes below.)

« Error flag (R9008):  Turns ON for an instant when the area specified using the index modifier
exceeds the limit. The error addressis transferred to DT9018. (See notes
below.)

* The following table lists the conditions of carry flag (R9009), > flag (R900A), = flag (R900B),

and < flag (R900C), depending on the relative sizes of S1 and S2.

“ 1" turns ON or OFF according to the conditions

Notes:

« Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

» When using special internal relays R9008, R9009, R900A, R900B and R900C as
the flags for this instruction, be sure to program the flags at the address immediately
after the instruction.

« Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error
flags.

« Do not forget to program the same trigger as the Trigger
instruction to get the accurate comparison result.
Even if special relays are also programmed in

. X0
other parts of the program, the trigger prevents the | —{F60 CMP, DTO, K100]
result of the other instruction from affecting them. | X0 | R900A RO

- { ]
! X0 | R900OB R1
= { ]
} X0 | R90OC R2
H L]

, Ladder di Boolean Non-ladd
« You can also program the above using the PSHS, [ :er iagram] [ 9olean Non-la c?r]
. . rigger
RDS, and POPS instructions. 99 PSHS
PSHS F60 CcMP
X0...¢ DT 0
— - F60 CMP, DTO, DT100] DT 100
R900A YO RDS
B [ ] AN R 900A
ros? | oT Y 0
N _‘RQO‘OB gq RDS
POPSL R I L AN R 900B
R900C Y2 oT Y 1
= | [ ] POPS
: AN R 900C
oT Y 2

X Be sure to use the same trigger
as the trigger used to execute F60 (CMP).
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Notes:

6-3. Description of High-level Instructions

« If you program the F60 (CMP) instruction using
special internal relay R9010 (ON all the time), the
same trigger as the instruction need not be
programmed.

» The comparison instruction flags R900A to R900C
are updated with each execution of the comparison
instruction. If you use two or more comparison
instructions in your program, be sure to use the
flags immediately after each comparison
instruction using the output relays or the internal
relays.

The compared result of (@) is stored in the output
relays (YO, Y1, and Y2) of program (2.
The compared result of (3) is stored in the output
relays (Y3, Y4, and Y5) of program (3.

« When comparing special data, such as BCD or binary without signs, flags R9009, R900A, R900B, and
R900C move as shown in the table below. In this case, construct your program as shown in the program
example below, using special internal relays R900B and R9009.

“ 1" turns ON or OFF according to the conditions

Program example:
Compares two BCD data in DTO and DT1.

1 ...When DTO < DT1, internal relay RO turns ON
(@ ...When DTO = DT1, internal relay R1 turns ON
(®...When DTO > DT1, internal relay R2 turns ON

R9010
— L F60 CMP, DTO, K100 ]
{R9010 RI00A RO
| [
IR9010: R900B R1
= [ ]
IR9010! R900C R2

sl []

Program example:

Compares DTO with K100 when X0 turns
ON, and DT1 with K200 when X1 turns
ON

X0

® — —{F60 CMP, DTO, K100]
X0 R900A YO0
| {1 [ ]
X0 R900B Y1
@\t {1 [ ]
X0 R900C Y2
— | {1 ]

X1

® |— {F60 CMP, DT1, K200]
X1 R900A Y3
— | {1 [ ]
X1 R900B Y4
@t {1 ]
X1 R900C Y5
— I} [ ]

X1
— —{ F60 CMP, DTO, DT1 ]
X1 R900B R9009 RO
— | /1 {1 [1]
X1 R900B R9009 R1
— | {1 /1 [1]
X1 R900B R9009 R2
— | /1 /1 [1]
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6-3. Description of High-level Instructions

=YYW 32-bit data compare

Outline

Compares one 32-bit data with another.

‘ 9 All series \
Program example

30 ST X 0

Trigger 31 F 61 (DCMP)

S1 S2 DT 0

X0 —— = DT 100

30— F{F61 DCMP , DTO , DT100 | 40 ST X o

| €0 1RO00A Y0 41 AN R 900A

o F | Lk 43 oT Y 0
§xqiRs|90(|)B rYl

44~:—| semill [ 44 ST X 0

1 X0 {R900C Y2 45 AN R 900B

48+ | | [ 47 oT v 1

\Be sure to use the same trigger 48 ST X 0

as the trigger used to execute F61 (DCMP). 49 AN R 900C

51 oT Y 2

32-bit equivalent constant or lower 16-bit area of 32-bit data to be compared
32-bit equivalent constant or lower 16-bit area of 32-bit data to be compared

m Operands

A: Available
N/A: Not Available

m Explanation of example
» Compares the content of data registers DT101 and DT100 with the content of data registers DT1 and DTO when
trigger X0 turns ON.
The compared result is stored in specia internal relays R900A, R900B, and R900C.
When (DT1 and DTO) > (DT101 and DT100), R900A turns ON and external output relay Y0 turns ON.
When (DT1 and DTO) = (DT101 and DT100), R900B turns ON and external output relay Y 1 turns ON.
When (DT1 and DTO) < (DT101 and DT100), R900C turns ON and external output relay Y 2 turns ON.
In this program example, the comparison will be performed only when X0 turns ON.

Note:

* When processing 32-bit data, the higher 16-bit areas (S1+1, S2+1) are automatically decided if the lower
16-bit areas (S1, S2) are specified.
e.g., S1+1 (higher) = DT1, S1 (lower) = DTO
S2+1 (higher) = DT101, S2 (lower) = DT100
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Description

Notes:

6-3. Description of High-level Instructions

» Compares the 32-bit data or 32-bit equivalent constant specified by S1 with one specified by S2
when the trigger turns ON. The compared result is stored in special internal relays R9009, and
R900A to R900C.

m Flag condition

« Error flag (R9007):  Turns ON and keeps the ON state when the area specified using the index
modifier exceeds the limit. The error address is transferred to DT9017
and held. (See note below.)

« Error flag (R9008):  Turns ON for an instant when the area specified using the index modifier
exceeds the limit. The error addressis transferred to DT9018. (See note
below.)

* The following table lists the conditions of carry flag (R9009), > flag (R900A), = flag (R900B),

and < flag (R900C), depending on the relative sizes of (S1+1, S1) and (S2+1, S2).

t " turns ON or OFF according to the conditions

Notes:

« Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

» When using special internal relays R9008, R9009, R900A, R900B, and R900C as
the flags for this instruction, be sure to program the flags at the address immediately
after the instruction.

« Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error
flags.

« Do not forget to program the same trigger as the Trigger
instruction to get the accurate comparison result. >

Even if special relays are also programmed in _|X0 [ F61 DCMP, DTO, DT100]
other parts of the program, the trigger prevents the %0 | R90OA Yo
result of the other instruction from affecting them. - [ ]
i X0 ! R900B Y1

— = L1

1 X0 ! R900C Y2

| | | 7

I B T L

* You can also program the above using the PSHS,  [Ladder diagram] [Bosolean Non-laddgr]
RDS, and POPS instructions. Trigger PSHS
F61 DCMP
X0 "-/PSHS DT 0
— =L Fe1 DCMP, DTO, DT200] | o PT 100
_|. R900A Y0 AN R 900A
Tt [] oT Y 0
ros 7 | RDS
|, R900B Y1l AN R 900B
ce— ] oT Y 1
POPS POPS
-{-, R900C Y2 AN R 900C
v I L oT Y 2
Continued

\ Be sure to use the same trigger
as the trigger used to execute F61 (DCMP).
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6-3. Description of High-level Instructions

Notes:

« If you program the F61 (DCMP) instruction using
special internal relay R9010 (ON all the time), the
same trigger as the instruction need not be
programmed.

» The comparison instruction flags R900A to R900C
are updated with each execution of the comparison
instruction. If you use two or more comparison
instructions in your program, be sure to use the
flags immediately after each comparison
instruction using the output relays or the internal
relays.

The compared result of (@) is stored in the output
relays (YO, Y1, and Y2) of program (2.
The compared result of (3) is stored in the output
relays (Y3, Y4, and Y5) of program (3.

¢ ™: turns ON or OFF according to the conditions

Program example:
Compares two BCD data in (DT1, DTO) and (DT3, DT2).

@ ...When (DT1, DTO) < (DT3, DT2),
internal relay RO turns ON

® ...When (DT1, DTO) = (DT3, DT2),
internal relay R1 turns ON.

® ...When (DT1, DTO) > (DT3, DT2),
internal relay R2 turns ON

R9010
— —{F61 DCMP, DTO, DT100]
IR9010; RI00A Yo
T {]
{R9010; R900B Y1
— —— | r
I H [ L I
IR9010;R900C Y2
b | r
[T L J

Program example:

Compares DTO with DT100 when X0
turns ON, and DT1 with DT200 when X1
turns ON

X0
® [ {F61 DCMP, DTO, DT100]
X0 R900A YO
— | f f {1
X0 R900B V1
@1t {1 [1]
X0 R900C Y2
L | | r 1
I 1 L

X1
® | {F61 DCMP, DT1, DT200]
X1 RO00A Y3
— | {1 [1]
X1 R900B Y4
ORI =l {1 [1]
X1 R900C Y5
L | | r 1
I L

« When comparing special data, such as BCD or binary without signs, flags R9009, R900A, R900B, and
R900C move as shown in the table below. In this case, construct your program as shown in the program
example below, using special internal relays R900B and R9009.

X1
— —{F61 DCMP, DTO, DT2]
X1 R900B R9009 RO
— | /1 {1 {1
X1 R900B R9009 R1
— | {1 /1 [1]
X1 R900B R9009 R2
— | /1 /1 [1]
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6-3. Description of High-level Instructions

=S {0N(:Iep)Jll 16-bit data — 4-digit BCD data ‘ 5 All series \

Outline Converts 16-hit binary datato BCD code that expresses 4-digit decimals.

Program example

10 ST X 0
Trigger 11 F 80 (BCD)
EV 0
X0 wy 0
10(— |— F80 BCD , EVO , WYO |
|_'_l |_'_l
S D

16-bit equivalent constant or 16-bit area for storing binary data (source)
Available range: KO to K9999

16-bit area for 4-digit BCD code (destination)

m Operands

A: Available
N/A: Not Available

m Explanation of example
« Converts the contents of timer/counter elapsed value area EVO to BCD code that expresses 4-digit decimals when
trigger X0 turns ON. The converted datais stored in word external output relay WYO.

Source [S]: K16

15+ «12|11+ « 8|7 « <« 4|3+ -0

0000|/0000|0001[0000
K16

§ oo

Destination [D]: H16 (BCD)

15+ «12|11+ « 8|7 « <« 4|3« « 0

0000|0000|(0001[0110
0 0 1 6
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6-3. Description of High-level Instructions

Description

188

« Converts the 16-bit binary data specified by Sto the BCD code that expresses 4-digit decimal
when the trigger turns ON.
The converted dataiis stored in D.

* The binary data that can be converted to BCD code are in the range of KO (HO) to K9,999
(H270F).

m Flag condition
« Error flag (R9007):  Turns ON and keeps the ON state,
- when the area specified using the index modifier exceeds the limit.
- when the 16-bit binary data outside the range of KO (HO) to K9,999
(H270F) is converted.
The error addressis transferred to DT9017 and held. (See notes below.)
« Error flag (R9008):  Turns ON for an instant,
- when the area specified using the index modifier exceeds the limit.
- when the 16-bit binary data outside the range of KO (HO) to K9,999
(H270F) is converted.
The error address is transferred to DT9018. (See notes below.)

Notes:

* Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

* When using special internal relay R9008 as the flag for this instruction, be sure to
program the flag at the address immediately after the instruction.

* Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error
flags.




6-3. Description of High-level Instructions

=GN )l 2-digit BCD data — 16-bit data ‘ 5 All series \

Outline Converts BCD code that expresses 4-digit decimals to 16-bit binary data.
Program example

10 ST X 0
Trigger 11 F 81 (BIN)
L wx o
X0 DT 0
10— |— F81 BIN , WX0 , DTO |
L I 1 L I 1
S D

4-digit BCD equivalent constant or 16-bit area for 4-digit BCD data (source)

16-bit area for storing 16-bit binary data (destination)

m Operands

A: Available
N/A: Not Available

* The K constant available here is in the range of KO to K9999.
** The H data specified here should be in the form of BCD code that express 4-digit decimal ranging from HO (BCD) to H9999 (BCD).

m Explanation of example

« Convertsword external input relay WXO0 to 16-bit binary data when trigger X0 turns ON.
The converted dataiis stored in data register DTO.

Source [S]: H15 (BCD)

15+ +12|11+ -+ 8|7 « «+ 4|3+ -0
0000|(0000[{0001|0101
0 0 1 5

‘ X0: ON
Destination [D]: K15

15+ +12(11+ « 8|7 « « 4 |3 « « 0
0000[0000[0000(1111
K15
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6-3. Description of High-level Instructions

Description

* Converts the BCD code that expresses 4-digit decimals specified by S to 16-bit binary data
when the trigger turns ON. The converted datais stored in D.

m Flag condition
« Error flag (R9007):  Turns ON and keeps the ON state,

- when the area specified using the index modifier exceeds the limit.

- when the data specified by Sisnot BCD data.

The error addressis transferred to DT9017 and held. (See notes below.)
« Error flag (R9008):  Turns ON for an instant,

- when the area specified using the index modifier exceeds the limit.

- when the data specified by Sisnot BCD data.

The error address is transferred to DT9018. (See notes below.)

Notes:

* Special data registers DT9017 and DT9018 are available only for FP1s with CPU
version 2.7 or later. (All FP1s with a suffix “B” on the part number have this function.)

» When using special internal relay R9008 as the flag for this instruction, be sure to
program the flag at the address immediately after the instruction.

* Refer to page 223, “8-3. Table of Special Internal Relays”, for details about error
flags.
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6-4. Hints for Programming High-level Instructions

6-4. Hintsfor Programming High-level
| nstructions

1. How to Use BCD Data
1) BCD Data

BCD stands for Binary Coded Decimal and is one of the codes represented in binary. It was introduced as convenient
way to handle numbers which had to be input to digital machines, and to interpret numbers output from the machine.
BCD converts decimal values, which are readily handled by man to binary values, which are readily handled by the
equipment. The BCD representation of a decimal number is obtained by simply converting each decimal digit to four
binary digits (bits). BCD data are often used when data are input from digital switches or when data are output to 7-
segment indicators.

Example: When K1993 (decimal) is expressed in BCD.

Decimal K1 9 9 3

BCDcode [0001[1001[/1001[0011|

Notes:

« In decimal, we have the numbers 0 through 9, whereas in BCD, each of these numbers is represented by
a 4-bit binary number and cannot have numbers over 1001 [K9 (decimal)].

« Compared to standard binary, BCD data expresses a smaller range of numbers when the same number
of bits are used, as shown in the example.
Example:

K-32,768 to K32,767 KO to K9,999
K-2,147,483,648 to K2,147,483,647 KO to K99,999,999

Table of Decimal and BCD

0 0000 0000 0000 0000
1 0000 0000 0000 0001
2 0000 0000 0000 0010
3 0000 0000 0000 0011
4 0000 0000 0000 0100
5 0000 0000 0000 0101
6 0000 0000 0000 0110
7 0000 0000 0000 0111
9

9

9 0000 0000 1001 1001

999 1001 1001 1001 1001
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6-4. Hints for Programming High-level Instructions

2) Processing BCD Data in the Programmable Controllers

« Since the data in the programmable controllers are basically processed in standard binary, it is recommended that
datain the programmabl e controllers be proceeded by the binary form using the F80 (BCD), F81 (BIN), F82
(DBCD), and F83 (DBIN) instructions.

[BCD data flow]
Input device FP1 Output device

F81/F83 F80/F82
BCD data » ’;co »Bina;‘» prolzgiing »’;nary»B(;‘ » BCD data

m Application Example:

» When data of a digitalDigital switches Desinel 1 9 9 3
switch isinput to theEE q q

BCD data 0001110011001 |0011

[©]

[TITT]

[ ]
LTI

programmable corjtroer, |9H

use the F81 (BIN)|or

g3 " , High-level instruction
(DBIN)instrucion. v v v v F81 (4-digit BCD data ‘
—p 16-bit data)
EP1 BCD—BIN : =
Programmable Bit position |15+ +12|11« « 8|7 « « 4 [ 3 « 0
Binarydata | 0000 | 0111|1100 (|12001
Controller BIN—»BCD

¢ ¢ ¢ High-level instruction
. b F80 (16-bit data ‘
* When datais ‘_)“tp_r"é |y g —» 4-digit BCD data)

7-segment digital indidargrf | 0| 0

usethe F80 (BCD) org2l | 0 | I Decimal 1 9 9 3

(DBCD) i”StrUCti“”r-segment T dicator BCDdata [0001|1001|1001[0011
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6-4. Hints for Programming High-level Instructions

2. How to Use Index Registers (1 X, 1Y)
1) Index Registers (I1X, 1Y)

 Each FP1 hastwo index registers available (IX and 1Y).

« The functions of index registers are classified into two types as follows:
- modifier of other operands
- memory area

m When used as modifier of other operands

Theindex register can be used as a modifier for other operands (WX, WY, WR, SV, EV, DT, and constants K and H)

in the high-level and some basic instructions.

With this ability, a single instruction can control as if many instructions were programmed.

« Address madifier function (for WX, WY, WR, SV, EV, and DT)
When the index register is programmed together with another operand (WX, WY, WR, SV, EV, or DT), the address
of the original memory areais shifted as many times as the value in the index register (IX or 1Y).
When the index register is used as an address modifier, X and I'Y work independently.

Example: When the datain the DTO is transferred to a dataregister (DT) specified by the DT100 and the IX.

When IX = K10, %0
thedatain DTO istransferred to DT110. ——{ FO MV, DTO, IXDT100 ]
When IX = K20, i
thedatain DTO istransferred to DT 120. Original memory area

» Constant modifier function (for K and H)
When the index register is programmed together with a constant (K or H), the valuein the index register is added to
the original constant value (K or H).
When the index register is used as a constant modifier, pay attention to the following:
- inthe 16-bit instruction...IX and I'Y can be used independently.
- in the 32-bit instruction...IX is regarded as lower 16-bit and I'Y as higher 16-bit (only 1X can be specified).

Example: The added result of K100 and the datain I'Y and IX iswritten to DTO.
When 1Y, IX = K10,

X0
K110iswrittento DT1 and DTO. 1 F1 DMV, IXK100, DTO ]
When 1Y, IX = K 1,000,000, K
K 1,000,100 iswrittento DT1 and DTO. Original constant

Notes:

 The index register cannot be modified with an index register.

* When the index register is used as an address modifier, be sure to check that the shifted address does
not exceed its last address. If the shifted address is beyond its last address, an operation error occurs
and the ERR. LED turns ON. For details about operation errors, refer to page 196, “3. Operation Errors”.

* When the index register is used as a constant modifier, the modified data may overflow or underflow.

m When used as memory area
» When the index registers are used as a 16-bit memory area, IX and 1Y work independently.
* When the index registers are used as a 32-bit memory area, 1X isregarded as lower 16-bit and 1Y as higher 16-hit.
When programming it as a 32-bit operand, if you specify IX, 1Y isautomatically specified as higher 16-bit.
Higher 16-bit Lower 16-bit
| Iy | IX |
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2) Application Examples of Index Registers (I1X, 1Y)

m Saving/Outputting data in the same order that it is received/stored
Example 1: When saving the datain the same order in which it is received

* The data input from WX1 is transferred to the data registers starting from DTO in the same order in
which it is received.

X0
— —{ FO MV, KO, IX ] <€—— When X0 is ON, KO is written to IX.

X1

— FDF y—{ FO MV, WX1, IXDTO ] <€4—— Each time X1 is turned ON, the data in WX1 is transferred
to the data register specified by the DTO and IX.

[ F35 +1, IX ] «€—— Each time X1 is turned ON, IX is increased by 1.

The contents of 1X and the destination register address are changed as shown in the following table.

1st 0—-1 DTO
2nd 1—-2 DT1
3rd 2—-3 DT2

Example 2: When outputting the data in the same order in which it is stored.
* The datais output to WY O starting from DTO in the same order in which it is stored.

X0
— ——{ FO MV, KO, IY ] <€—— When X0 is ON, KO is written to 1Y.

X1
— FDF y—{ FO MV, IYDTO, WYO ] <¢—— When X1 is turned ON, the data is output to WY1
from the data register specified by DTO and Y.

[ F35 +1, IY ] «€—— Each time X1 is turned ON, 1Y is increased by 1.

The contents of 1Y and the source data register address are changed as shown in the following table.

1st 0—-1 DTO
2nd 1-2 DT1
3rd 2—-3 DT2
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m Setting/Displaying data according to digital switch input

Example 1: When setting the timer set (preset) values input from the digital switch
* The selection of the timer instruction number is performed using the input from the digital switches

(WX1). The timer preset (set) value can be input from the digit switches (WXO0).

FP1 Programmable
Controller

— = =31 =
Timer number—p» [0]|[7]I[9]
| | 33| 3| =—2
WX1 WXO0
Digital switch

RO
— —(DF —{ F81 BIN, WXL, IX

[ F81 BIN, WXO0, IXSV0 ]

€—— Timer set value data

«¢—— Each time RO turns ON, the settings of the digital switches
[WXO0 (BCD data)] are converted to binary data and stored in
the timer preset (set) value area specified by SVO and IX.
The timer instruction number input from WX1 (BCD) is

converted to binary and stored in IX.

—— The timer preset (set) value input from WXO0 (BCD) is converted
to binary and stored in the address specified by IX and SVO0.

Example 2: When displaying the data in the programmable controller
* The elapsed value of the timer instruction is displayed on the 7-segment digital indicators (WY 0).

The timer instruction number is selected by the input from the digital switch (WX1).

o
Timer elapsed —», : " : ,-' : " 7-segment
value data m| |||| m| |ﬂ| indicator
FP1 Programmable
Controller
—
Timer number —» Digital switch
—_
WX1
R1
F(DF —{ F81 BIN, WX1, IX ] The timer instruction number input from WX1 (BCD) is
converted to binary and stored in IX.

[ F80 BCD, IXEVO, WYO ]

The timer elapsed (count) value at the address specified
by IX and EVO is converted to BCD and output to WYO.
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3. Operation Errors

1) Operation Errors

« An operation error is one of the errors in the programmable controllers. These errors occur when an instcruction
[one of high-level/some basic (e.g., ST =) instructions] is executed abnormally.

» When an operation error occurs, operation of the programmable controller stops. At the same time, operation error
flags R9007 and R9008 turn ON, the error addressis stored in DT9017 and DT9018, the error code [K45 (H2D)] is
set at DT9000, and the ERR. LED lights.

Note:

» FP1s with the error address storage function (the DT9017 and the DT9018 are available) have CPU
version 2.7 or later (all FP1s with the suffix “B” on the part number have this function).

2) Types of Operation Error

This error occurs when the address modified by the index register exceeds its
last address in the instruction.

This error occurs when the data not represented in BCD is handled as BCD in
the instruction.

This error occurs when the control data is wrongly specified in the instruciton.

This error occurs when a block of registers specified as a source exceeds the last
address of the operands specified as a destination in the high-level instructions.

3) Status of Programmable Controller When an Operation Error Occurs

« The operation of the programmable controller stops when an operation error occurs. However, when you set system
register 26 to “1” (start), the programmable controller operates even if an operation error occurs.
« Refer to page 230, “8-5. System Registers’, for details about how to change the system register number.

196



6-4. Hints for Programming High-level Instructions

4) Stepsto Take When an Operation Error Occurs

m Searching the errors
« First, confirm that K45 (H2D) is stored in the special data register DT9000 by using the NPST-GR Software or FP
Programmer Il. This means that an operation error occurred.
* Then check the content of special data register DT9017 to search for the address where the operation error occurred.
« Finaly, check the instruction at the address that you got from the step above referring to following examples:

Example 1. Check if an extraordinarily large value or negative value was stored in the index register (1X) used asan
address modifier.

In this case, index register I X modifies the address of data
%0 register DTO. If datain the IX islarger than the last address
of the data register, an operation error will occur.

F—{ Fo Mv, DT0, IXDTO ] If the programmable controller you are using is of the FP1
C14 series, the last address of the data register is DT255. If
the datain IX exceeds the range of KO to K255, an operation
error will occur.

Example 2: Check if datanot in BCD is stored in the data area when executing the BCD instruction.

X0

[ F81 BIN, DTO, DT100 ] ‘ Inthiscase, if each 4-bit of the DTO exceeds the range of KO

to K9, an operation error will occur.
Example 3: Check if the data stored in the divisor is not KO.

In this case, if the content of DT100 is KO, an operation

X0 T200
|—| 0, , ! ] ‘ error will occur.

Notes:

* FP1s with the error address storage function (the DT9017 and the DT9018 are available) have CPU
version 2.7 or later (all FP1s with the suffix “B” on the part number have this function). If your FP1’'s CPU
version is eariler than 2.7, use the following procedure.

- First, confirm that K45 (H2D) is stored in special data register DT9000 by using the NPST-GR Software
or FP Programmer Il. This means that an operation error occurred.

- Then, check the instructions, instruction by instruction, referring to the examples above. If it is not easy
to find the error, reexamine the program dividing it with ED instructions.

m How to escape from error status
* After correcting the program, you can cancel the error statusin the following ways:
- turn the power OFF and then ON.
- cancel the error status using the NPST-GR Ver 3.1 or the FP Programmer Il (see notes below).

Notes:

 The error cancellation function is available only for FP1s with CPU Ver. 2.7 or later. (All FP1s with the
suffix “B” on the part number have this function.)

* To perform this function, use OP 112 of the FP Programmer Il or STATUS DISPLAY of the NPST-GR
Ver. 3.1 Software. (This function is not available with a conventional FP Programmer or with NPST-
GR Ver. 3.0 or earlier.)
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4. Overflow and Underflow

1) Overflow and Underflow

» When performing some instructions, the operation result may exceed the maximum overflow or go below the
minimum underflow in the range of 16-bit or 32-bit data.
When an overflow or underflow occurs, the carry flag (R9009) turns ON.

2) Overflow and Underflow in Binary Operations (16-bit or 32-bit)

m 16-bit Binary Operation

 Overflow:
The result becomes a negative minimum
value (K-32768/H8000) if K1 is added to
the positive maximum value
(K32767/H7FFF).

* Underflow:
The result becomes a positive maximum
vaue (K32767/H7FFF) if K1is
subtracted from the negative minimum
value (K-32768/H8000).

m 32-bit Binary Operation

* Overflow:
The result becomes a negative minimum
value (K-2147483648/H80000000) if K1
is added to the positive maximum value
(K2147483647/H7FFFFFFF).

« Underflow:
The result becomes a positive maximum
vaue (K2147483647/H7FFFFFFF) if K1
is subtracted from the negative minimum
va ue (K-2147483648/H80000000).

Example:

X0
—— F22+, DTO, DT1, DT100
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Max. value

Min. value

Max. value |K 2147483647 7FFFFFFF

00000001
00000000
-1: H FFFFFFFF

XXX

Min. value |K-2147483648: 80000000

» Overflow
When DTO = K32767 and DT1 = K1,

» Underflow
When DT0 = K-32768 and DT1 = K-1,

The maximum
value links with
the minimum
value.

The maximum
value links with
the minimum
value.

K-32768 is stored in DT100 and R9009 turns ON.

K32767 is stored in DT100 and R9009 turns ON.
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3) Overflow and Underflow in BCD Operations (4-digit or 8-digit)
In BCD data, only positive numbers can be handled in the FP1.

m 4-digit BCD Operation
* Overflow:
The result becomes a minimum value

(HO0000) if K1 is added to the maximum
value (H9999).

Max. value The maximum
e Underflow: value links with
The result becomes a maximum value the minimum
(H9999) if K1 is subtracted from the Min. value value.
minimum value (HO000).

m 8-digit BCD Operation

* Overflow:
The result becomes a minimum value
(H00000000) if K1 is added to the

maximum value (H99999999). Max. value[ T 99999999 The maximum
» Underflow: value links with
The result becomes a maximum value the minimum
(H99999999) if K1 is subtracted from the Min. value [ H 0 value.
minimum value (H00000000).
Example:
* Overflow

When DTO = H9999 and DT1 = H1 (BCD),
HO (BCD) is stored in DT100 and R9009 turns ON.

» Underflow
When DTO=HOand DT1 =H-1,
H9999 is stored in DT100 and R9009 turns ON.

X0
——{ F42 B+, DTO, DT1, DT100 ]
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7-1. Self-diagnostic Function

7-1. Self-diagnostic Function

FP1 programmable controllers use the self-diagnostic function when something goes wrong with the FP1.
The abnormalities detected by the self-diagnostic function are divided into three categories:

* Self-diagnostic error

Thistype of error is detected when the following occurs:
- Hardware problem in CPU or ROM, and backup battery problem. (ROM, system, interrupt, or battery abnormality)
- Aninstruction isincorrectly executed in RUN mode (operation error).

» Total-check error

Thistype of error is detected by atotal-check operation when the following occurs. The total-check operationis

performed when the mode selector is changed from PROG. to RUN.

- Program abnormalities such as syntax errors, duplicated use of output, and instruction combination errors.
(syntax error, duplicated output error, not paired error, mismatch error, program area error, operand error)

The total-check operation can also be performed by using the FP Programmer [l (OP9 function) or the NPST-GR

Software[“1.TOTALLY CHECK A PROGRAM” (menu 1) or “V.TOTALLY CHECK” (menu 2)].

» System watchdog timer error

Thistype of error is detected when the following occurs:

- program scan time is extraordinarily long
- hardware abnormality is detected

1. Operation Monitor LEDsWhen an Error Occurs

The status of the Operation Monitor LEDs on the
Control Unit vary, as shown in the table below.

BATTERY

&

IR

IRslEsly

Operation Monitor LEDs

@cERR.

@ALARM

@rRuUN
{ @rroG.

H1002A0VA(!-‘| . ‘ 0
F.G. -

RUN
REMOTE
PROG.

Mode Selector

ON OFF OFF
PROG. OFF ON OFF OFF
RUN Flash OFF Varies OFF
PROG. OFF ON Varies OFF
RUN Varies Varies ON OFF
PROG. OFF ON ON OFF
RUN OFF ON ON OFF
PROG. OFF ON OFF OFF
RUN Varies Varies Varies ON
PROG. Varies Varies Varies ON
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2. Operation StatusWhen an Error Occurs

When an error occurs, the FP1 usually stops operating. However, regarding duplicated output errors, a backup battery
abnormality, and operation errors, you can continue operation by changing the system register settings.

1) Duplicated Output Error (Total-check Error)

« If the duplicated use of output is detected, the FP1 stops operating and the ERR. LED turns ON.
When you change system register 20 settings using the FP Programmer Il or NPST-GR Software, duplicated output
is not regarded as an error and the FP1 continues to operate. In this case, the ERR. LED does not turn ON.
Duplicated output error: system register 20 (K1 or ENAB)
[FP Programmer II: KO (stops operation), K1 (continues operation)]
[NPST-GR Ver.3.1: DISA (stops operation), ENAB (continues operation)]

2) Battery Error (Self-diagnostic Error)

« If the voltage of the backup battery lowers or if the backup battery disconnects, the ERR. LED turns ON.
Battery error: system register 4 (K1 or NO)
[FP Programmer Il: KO (stops operation), K1 (continues operation)]
[NPST-GR Ver. 3.1: YES (stops operation), NO (continues operation)]
Notes:

* C14 and C16 series FP1s do not have a backup battery. Battery errors occur only for C24, C40, C52, and
C72 series FP1s.

* FP1s with the battery error disregarding function have CPU version 2.7 or later (all FP1s with a suffix “B”
on the part number have this function).

3) Operation Error (Self-diagnostic Error)

« When an instruction [high-level and some basic (e.g., ST=) instructions] executes abnormally, an operation error
occurs. When an operation error occurs, operation of the programmable controller stops and the ERR. LED turns
ON.

However, when you change system register 26 settings using the FP Programmer 1l or NPST-GR Software (Ver.3.1
or later), the FP1 continues to operate. In this case, even if the FP1 continues to operate, thisis regarded as an error
and the ERR. LED stays ON.

Operation error: system register 26

[FP Programmer Il: KO (stops operation), K1 (continues operation)]
[NPST-GR Ver.3.1: STOP (stops operation), STRT (continues operation)]
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7-2. Troubleshooting

1. Pointsto be Checked When an Error Occurs
When an abnormality is detected, check the following points.

« If the ERR. LED isturned ON,
refer to page 205, m When an ERR. LED isON.

« If the ALARM LED isturned ON,
refer to page 209, m When an ALARM LED isON.

« If the al LEDs are turned OFF,
refer to page 210, m When all LEDs are OFF.

« If the output do not work,
refer to page 211, m Diagnosing output malfunction.

« If the communication error is detected by the NPST-GR Software,
refer to page 214, m When “PLC = COMM. ERR” isdisplayed on the NPST-GR screen.

« If the protect error is detected by the programming tool,
refer to page 215, m When “PROTECT ERROR?” isdisplayed.

Note:

* Check the entire system including peripheral devices, referring the following:
- Observe what is happening.
- Check for error repetition.
- Check the status of indicators.
- Check that power is properly supplied to the programmable controller.
- Check whether the trouble detected is in the programmable controller or in other devices.
- Check whether the trouble detected is in the I/O section or other parts.
- Check whether there is problem with the program or not.
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m When an ERR. LED isON
<Condition: an error is detected by the self-diagnostic function>

Set the mode sdlector of the programmable
contraller from RUN to PROG.

Y

IsERR. LED onthe NO (ERR. LED ON) Go to page 207.

programmable controller
turned OFF?

YES (ERR. LED OFF)

programming tool.

Probably atotal-check error.
Check the program using the

\J

» Using NPST-GR Software Ver. 3.1
<If you are using MENU 1 screen type> <If you are using MENU 2 screen type>

Open [NPST MENU] by pressing Open [ONLINE MONITOR
[Esc], and then select FUNCTION MENU] by pressing
“CHECK A PROGRAM” to skiptothe  [Esc|, and then select

[CHECK A PROGRAM] subwindow. “V.TOTALLY CHECK”".

Inthe [CHECK A PROGRAM]
subwindow, select “1. TOTALLY
CHECK A PROGRAM".

[

Inthe [TOTALLY CHK] window, press[F1] to execute the program check.
Y ou can get the address and program where a total-check error occurs. The type of

errors can also be displayed.
 Using FP Programmer I
Press the keys on the FP Programmer I B
as shown on theright.
When atotal-check error occurs, the Op- 9
54PAIR

screen shown on theright is displayed.
Y ou can find the address and program

where a total-check error occurs by 54PAIR
pressing the = key. S5SYNTAX

(Next page)
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206

'

Correct the program according to the

following table.

Total-check error code

Syntax error

Instruction is incorrectly

Input the instruction correctly,

(SYNTAX) programmed. referring to the description for
that instruction.

Duplicated Two or more OT Correct the program so that

output error instructions are programmed| one relay is not used for two

(DUP USE) using same relay. or more OT instructions.

(PAIR)

Not paired error

One of the instructions,
which must be paired, is
missing (e.g., JP and LBL).
The paired instruction sets
may have been programmed
in the incorrect order (e.g.,
MC and MCE).

Program the missing
instruction.

Program the instruction sets
in the proper order, referring
to the description of the
instruction.

(MISMATCH)

System register
parameter error

The operand for the
instruction is out of the
range set in the system
register.

Check the system register
parameter using a FP
Programmer Il (OP50) or
NPST-GR Software

(1. SYSTEM REGISTER in
the PLC CONFIGURATION).

Program area
error
(PRG AREA)

The instruction has been
programmed in the incorrect
position (e.g., INT and IRET
instructions are programmed
at the address before the
ED instruction).

Program the instruction in
the proper position, referring
to the description of the
instruction.

Operand error
(OPR COMBI)

Incorrect operand has been
entered for the instruction.

Program the instruction using
the correct operand, referring
to the description of the
instruction.

Y

Set the mode sdlector of the programmable
controller from PROG. to RUN.




From page 205

Probably a self-diagnostic error.
Check the program using the

programming tool.

e Using NPST-GR Software Ver. 3.1
<If you are using MENU 1 screen type>
Open [NPST MENU] by pressing
[Escl, and then select “MONITOR”
to skip to the [MONITOR] subwindow.
In the [MONITOR] subwindow,
select “7. STATUSDISPLAY™.

7-2. Troubleshooting

<If you are using MENU 2 screen type>
Open [ONLINE MONITOR
FUNCTION MENU] by pressing
+ together, and then select
“P. STATUSDISPLAY".

v

At the bottom of the[STATUS
DISPLAY] window, you can find
the error codein “( )", represented
in decimal, and commentsin“[ ]”,
as shown on theright.

e Using FP Programmer |1
Press the keys on the FP Programmer |1
as shown on theright.

SLF DIAGN ERR CD (50) [BATTERY ERROR]

P

Error code Comments

acir| | © 1 1 ent | [READ
OP v

When self-diagnostic error occurs, the
screen shown on theright is displayed.

OP-110
FUNCTION ERR E45<«+—— Error code

Self-diagnostic error code

register error | the system register.

ROM error C14 and C16 series: Please contact us.
Probably an abnormality in
the internal EEPROM.
C24, C40, C56, and C72 Program the Memory or
series: Master Memory Unit again
Probably an abnormality in | and try to operate. If the
the Memory Unit or Master | same error is detected, try to
Memory Unit. operate with another Memory
or Master Memory Unit.
System Probably an abnormality in | Initialize the system

register and set it again.

Interrupt error | Probably a hardware
abnormality or an

abnormality caused by noise.

Check the surrounding
noise level.

Operation
error

Probably an abnormality was
detected when an instruction
(a high-level or basic
instruction) was executed.

Check the program,
referring to page 196.

Battery error | The voltage of the backup
battery lowers or the
connector of the backup

battery is disconnected.

Replace the backup battery,
referring to the page 216.

Y

(Next page)
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!

Cancel error status and start operation
again.

* You can cancel the error statusin the following ways:

- Turn the power OFF and then ON.

- Cancel the error status using the NPST-GR Software Ver. 3.1 or the FP Programmer I
(See notes).

Notes:

* The error cancellation function of the programming tool is available for FP1s
with CPU Ver. 2.7 or later. (All FP1s with the suffix “B” on the part number
have this function.)

* To perform this function, use “OP 112" of the FP Programmer Il or [STATUS
DISPLAY] of NPST-GR Software Ver. 3.1. (This function is not available with
a conventional FP Programmer or with NPST-GR Software Ver. 3.0 or
earlier.)
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m When an ALARM LED isON

<Condition: a system watchdog timer error occurs>

Sat the mode sdector of the programmable
controller from RUN to PROG. and turn
the power OFF and then ON.

o If the ALARM LED isturned ON again, there is probably an abnormality in the FP1.

Please contact your dealer.
* |If the ERR. LED isturned ON, go to page 205, m When an ERR. LED isON.

\

Set the mode selector of the programmable
controller from PROG. to RUN.
* If the ALARM LED isturned ON, the program execution timeis too long. Check the

program, referring the following:
- Check if instructions such as JP or LOOP are programmed in such away that a scan

can never finish.
- Check that interrupt instructions are executed in succession.
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m When all LEDsare OFF
| Check the power supply wiring. |

Y
Check if the power supplied to the
programmable controller isin the range
of the rating.

* Be sure to check the fluctuation in the power supply.

Y
Disconnect the wiring connected to the
built-in DC power output terminals for
inputs.

« If the LEDs on the programmable controller turn ON at this moment, the capacity of
the built-in DC power supply is not enough to control the load.
* Prepare another power supply to control the input devices.

|

Disconnect the power supply wiring to
the other devicesif the power supplied
to the programmable controller is
shared with them.

« If the LEDs on the programmable controller turn ON at this moment, the capacity of
the power supply is not enough to control other devices as well.
* Prepare another power supply for other devices or increase the capacity of the power

supply.
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m Diagnosing output malfunction

<First check the output condition and then the input condition>
@ Output condition: the output indicatorsare ON

| Check the wiring of the output devices. |

Y

Check if the power is properly supplied
to the output devices.

Y

7-2. Troubleshooting

* |f the power is properly supplied to the load, there is probably an abnormality in the

load. Check the load again.

* |f the power is not supplied to the load, thereis probably an abnormality in the FP1's

output.
Please contact your dealer.

(@ Output condition: the output indicatorsare OFF

programming tool.

Monitor the output condition using a

|

How to monitor the outputs:

» Using the NPST-GR Software Ver. 3.1

<If you are using MENU 1 screen type>
Open [NPST MENU] by pressing [Esd,
then select “MONITOR” to skip to the
[MONITOR] subwindow.

In the [MONITOR] subwindow, select
“3. MONITOR LISTED RELAYS".

» Using the FP Programmer |l

Press the keys on the FP Programmer I
as shown on theright.

If the output monitored is turned ON,
thereis probably a duplicated output
error.

Refer to page 141, for details about the
duplicated output error.

(Next page)

<If you are using MENU 2 screen type>
Open [ONLINE MONITOR

FUNCTION MENU] by pressing

and together, then select “I.
LISTED RELAYS".

actr|| © 7 ent || AN en ||REAP
oP Y-WY v
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l

Forcing ON the output using a

programming tool.

Y

* Using NPST-GR Software Ver. 3.1
<If you are using MENU 1 screen type>
Open [NPST MENU] by pressing [Esd,
then select “RELAY S/REGISTERS’ to
skip to the [RELAY S/REGISTERS]
subwindow.

Inthe [RELAY S/REGISTERS]

» Using FP Programmer |l

Press the keys on the FP Programmer I
as shown on theright.

Check if the output indicator is ON.

subwindow, select “1. FORCE 1/0".

<If you are using MENU 2 screen type>
Open [ONLINE MONITOR
FUNCTION MENU] by pressing

and together, then select “D.
FORCE I/O".

actr|| © 1 ent || AN ENT 1
OP Y-WY

« If the output indicator is turned ON, go to input condition check.
« If the output indicator remains OFF, there is probably an abnormality in the FP1's

output circuit.
Please contact your dealer.

® Input condition: theinput indicatorsare ON

212

Monitor the input condition using a

programming tool.

Y
(Next page)

How to monitor the inputs:

» Using NPST-GR Software Ver. 3.1
<If you are using MENU 1 screen type>
Open [NPST MENU] by pressing [Esd],
then select “MONITOR” to skip to the
[MONITOR] subwindow.

In the [MONITOR] subwindow, select
“3. MONITOR LISTED RELAYS’.

» Using the FP Programmer 1l

Press the keys on the FP Programmer 1l
as shown on theright.

<If you are using MENU 2 screen type>
Open the [ONLINE MONITOR

FUNCTION MENU] by pressing

and together, then select
“I.LISTED RELAYS'.

Actr|| © 7 ent || ST enr ||READ
oP X-WX v

If the input monitored is OFF, thereis probably an abnormality with the FP1' s input.

Please contact your dealer.

If the input monitored is ON, check the program again.
Also, check for the duplicated use of output or the program flow when a control

instruction such asM C or JP is used.

Refer to page 141, for details about the duplicated output error.



7-2. Troubleshooting

l

@ Input condition: theinput indicators are OFF

| Check the wiring of the input devices.

|

Check that the power is properly
supplied to the input terminals.

« If the power is properly supplied to the input terminal, there is probably an
abnormality in the FP1' sinternal circuit.
Please contact your dealer.

« If the power is not properly supplied to the input terminal, thereis probably an
abnormality in the input device or input power supply.
Check the wiring again.
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7-2. Troubleshooting

m When “PLC =COMM. ERR” isdisplayed on the NPST-GR screen

214

Check if the baud rate settings of the
FP1 and NPST-GR are the same.

\

/

* NPST-GR baud rate setting

<If you are using MENU 1 screen type> <If you are using MENU 2 screen type>
Open [NPST MENU] by pressing the Open [NPST FUNCTION MENU] by
key, then select “NPST pressing the key, then select “Z.
CONFIGURATION” to skip to the NPST CONFIGURATION".

[NPST CONFIGURATION]

subwindow. In the [NPST

CONFIGURATION] subwindow, select

“1. NPST CONFIGURATION".
|

Y

In thiswindow, you can find the baud rate'as shown bel ow:
TRNS RATE (bps) [19200/ 9600 / 4800/ 2400/ 1200/ 600/ 300]

Select a baud rate (19200 or 9600), press the key and select “SAVE DISK ? YES’
to register this change onto the disk.

* FP1 baud rate setting
Set the baud rate using the baud rate 19200bps @
selector inside the FP1 Control Unit. ' - (}
. 9600bps i
Baud rate selector o @®@®

Note:

» Even when both the NPST-GR and FP1 are set to 19200 bps, sometimes a computer
cannot communicate with the FP1 properly at 19200 bps. If this happens, change
both of their settings to 9,600 bps and try again.

Check the cable and the RS422/232C

adapter.

\

/

* Confirm the cable specifications, referring to the following examples:

RS422/232C Adapter & IBM PC-AT (9 pins) RS422/232C Adapter & Personal Computer (25 pins)
Connected to Connected to Connected to Connected to
RS422/232C Adapter IBM PC-AT RS422/232C Adapter Personal Computer
(25 pins male) (9 pins female) (25 pins male) (25 pins male)
Pin No. | Abbreviation Pin No. | Abbreviation Pin No. | Abbreviation Pin No. | Abbreviation

1 FG 1 CD (DCD) 1 FG 1 FG

2 SD (TXD) 2 RD (RXD) 2 SD (TXD) 2 SD (TXD)
3 RD (RXD) 3 SD (TXD) 3 RD (RXD) 3 RD (RXD)
4 RS (RTS) 4 ER (DTR) 4 RS (RTS) 4 RS (RTS)
5 CS (CTS) 5 SG 5 CS (CTS) 5 CS (CTS)
6 DR (DSR) 6 DR (DSR) 6 DR (DSR) 6 DR (DSR)
7 SG 7 RS (RTS) 7 SG 7 SG

8 CD (DCD) 8 CS (CTS) 8 CD (DCD) 8 CD (DCD)
20 ER (DTR) 9 RI (Cl) 20 ER (DTR) 20 ER (DTR)

* Confirm the R$422/232C adapter pin setting, referring to the following:

(1 Whenthe cables __AB ABSD (2 When acablewith _AB ABSD
described above | <51 reversewiring esff
wj AB RS RDAB fca| | Uw AB RS RDAB

aeu specificationsis ont

CN1

RS232C Connector RS232C Connector

: Denotesthe pin position.
When shipped from the factory, the pins are set as shown in (.

Confirm the setting of the personal
computer referring to the manual for

your computer.




m When “PROTECT ERROR” isdisplayed
@ When memory unit (EPROM) or master memory unit (EEPROM ) isinstalled in the programmable

controller

7-2. Troubleshooting

If memory unit (EPROM) or master memory unit (EEPROM) isinstalled on the programmable controller, the
program cannot be modified.
Proceed with program modification as follows:

programmable controller.

controller.

First, turn OFF the power of the

Then, remove the memory unit
(EPROM) or the master memory unit
(EEPROM) from the programmable

\]

Modify the program using
programming tool.

a

\]

memory unit (EPROM) or

operation again.

Save the modified program to the
memory unit (EEPROM) and start
(Refer to page 86, “4-5. Memory Unit

Creation and ROM Operation”, for
details about ROM operation.)

master

® When a password is set for the programmable controller

using a programming tool.

Change the setting of the password

» Using NPST-GR Software Ver. 3.1

<If you are using MENU 1 screen type>
Open [NPST MENU] by pressing the
key, and then select “PLC
CONFIGURATION" to skip to the [PLC
CONFIGURATION] subwindow.

In the [PLC CONFIGURATION]
subwindow, select “5. SET PLC
PASSWORD”.

<If you are using MENU 2 screen type>
Open [NPST FUNCTION MENU] by
pressing the [Esd key in the ONLINE
mode, and then select “SET PLC
PASSWORD”.

In the [SET PLC PASSWORD] window, select ENAB and press the key to set
the mode of the password setting to enable saving and loading of the program.

» Using FP Programmer Il

Press the keys on the FP Programmer 1
as shown on theright.

actr|| © 7 2 ENT 1
oP
1 2 3 4 || wrr||HE
CLR
\ J

Password (eg., “1234")
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7-3. Maintenance

7-3. Maintenance

Although programmable controllers have been designed in such away to minimize maintenance and offer trouble-
free operation, several maintenance aspects should be taken into consideration. If preventive maintenanceis

performed periodically, you will minimize the possibility of system malfunctions.

1. Preventive Maintenance

* Check the power supply condition by
measuring it at the power supply
terminals of the programmable controller.

AC type:

85V ACto 264 V AC
DC type:

204V DCto0 26.4V DC

* Ambient temperature

(e.g., temperature in the control box)
* Ambient humidity

(e.g., humidity in the control box)
* Is dirt and dust present?

Ambient temperature:
0°C to 55°C/32°F to 131°F
Ambient humidity:
30 % to 85 % RH
(no condensation)

* Measure the operating voltage
at the input/output terminals.

Refer to page 43.

* Are all of the units firmly fixed in place?

* Are all the terminal screws securely
tightened?

* Are wiring and terminals being properly kept?

* Is the backup battery being periodically
replaced?

Refer to the following.
(Part number: AFP1801)

2. Replacement of Backup Battery
1) Battery Life

Approx. 53,000 hours (approx. 6 years)

Approx. 27,000 hours (approx. 3 years)

« When the voltage of the backup battery lowers, special internal relays R9005 and R9006 turn ON and the ERR.
LED turns ON. Replace the backup battery within a month after this battery error is detected.

Caution:

* Never throw batteries into a fire. Do not dispose of them in trash that will be incinerated.
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7-3. Maintenance

2) How to Replace Backup Battery

« Replace the battery within three minutes, after applying the power to the programmable controller more than one
minute.

Procedure

(@ Turn OFF the power of the programmable Terminal block
controller. Screw

(2 Remove the memory unit cover. ©

(3 Disconnect the connector of the backup battery \\ g,é"
and pull it up so that the battery cover is | 88| soesses0000e
removed, as shown in the figure on the right. A il (UL

(@ Take out the battery by pulling up the lead Unit cover [g i i
wire.

® Install anew battery and connect it to the
connector on the programmable controller.

(® Replace the battery cover and the memory unit
cover.

@ Turn ON the power of the programmable
controller.

Screw

IR

Screw\ Screw
Terminal block

‘V Pull

Connector

Backup
battery

3. Removable Terminal

« Removable terminal construction is used for C24, C40, C56, and C72 series Control Units. This makes wiring of
the 1/O terminal easier.

If the Control Units are replaced for some reason, there will be no need to disconnect and re-connect all the cables
to the terminals again by changing the terminal blocks.
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8-1. FP1 1/O Allocation Table

8-1. FP11/O Allocation Table

The I/O addresses for the FP1 Control Unit, primary and secondary Expansion Units, and Intelligent Units (FP1 1/O Link
Unit, FP1 A/D Converter Unit, and FP1 D/A Converter Unit) are assigned as follows.

X0  to X7 YO  to Y4 Y7
X0 to X7 YO  to Y7
X0  to XF YO  to Y7
X0  to XF

X10 to X17 YO o YF
X0  to XF YO to YF
X10 to XIF Y10 to Y17
X0 to XF

X10  to  X1F Yo 1 YiF

X20 to  X27
X30 to X37
X30 to X33 Y30 to Y33
Y30 to Y37

X30 to  X3F

X30 to X37 Y30 to Y37

Y30 to Y3F
X30 to X3F Y30 to Y37
X30 to X3F Y30 to Y3F

X40 to X47
X50 to X57
X50 to X53 Y50 to YS3
Y50 to Y57

X50 to  X5F

X50 to  X57 Y50 to Y57
Y50 to  Y5F
X50 to  X5F Y50 to Y57
X50 to X5F
%60 to X67 Y50 to Y5F
X30 to X47 Y30 to Y3F
X50 to X67 Y50 to Y5F
X30 to X47 Y30 to Y3F
X50 to X67 Y50 to Y5F
(See notes below.) (See notes below.)
X70 to X8F Y70 to Y8F
X70 to X7F (WX7) Y70 to Y7F (WY7)
X80 to  X8F (WX8) Y80 to Y8F (WY8)

X90  to X9F (WX9)
X100 to X1O0F (WX10)
X110 to X11F (WX11)
X120 to X12F (WX12)

Y90 to Y9F (WY9)
— Y100 to Y1OF (WY10)
— Y110 to Y11F (WY11)
— Y120 to  Y12F (WY12)

Notes:

* X50 to X67 and Y50 to Y5F are allocated for the FP1 Transmitter Master Unit when it is used instead of
an expansion unit for FP1 C24, C40, C52 and C72 series, which have expansion units.
» The maximum number of expansion units that can be connected to the control unit is as follows:
- FP1 C14 and C16 series: 1 expansion unit (including FP1 Transmitter Master Unit)
- FP1 C24, C40, C56 and C72 series: 2 expansion units (including FP1 Transmitter Master Unit)
* Number of expandable units together:
- FP1 Transmitter Master Unit/FP1 1/O link unit: Max. 1 unit
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8-2. Tableof Memory Areas

8-2. Table of Memory Areas

External input relay X (bit) 208 points
This relay feeds signals to the programmable controller (X0 to X12F)
from an external device such as a limit switch or WX (word) 13 words
photoelectric sensor. (WX0 to WX12)
External output relay Y (bit) 208 points
This relay outputs the program execution result of the (YO to Y12F)
programmable controller and activates an external WY (word) 13 words
device such as a solenoid or motor. (WYO to WY12)
Internal relay _ 256 points. 1 0og points
This relay does not provide an external output and can R (bit) (Flz?lostFo) (RO to R62F)
be used only within the programmable controller. 16 words
63 words

WR (word) (VV\\’,E%‘)’ (WRO to WR62)
Special internal relay . 64 points
This relay is a special internal relay which has specific R (bit) (R9000 to R90O3F)
applications. This relay cannot be used for output. Use it
only as a contact. Refer to page 223, “8-3. Table of Special |WR (word) 4 words
Internal Relays”. (WR900 to WR903)
Timer contact
This contact is the output of a TM (Timer) instruction. T (bit) 100 points
If a TM instruction has timed out, the contact with the (TO to T99)
same number turns ON.
Counter contact 28 points
This contact is the output of a CT (Counter) instruction. |c (pit) C100 44 points
If a CT instruction has counted up, the contact with to (C100 to C143)
the same number turns ON. C127
Timer/Counter set value
The timer/counter set value area is a memory area 128
where the set value of the TM/CT (Timer/Counter) words 144 words
instructions is stored. Each timer/counter set value area |SV (word) ( SV0 ) (SVO to SV143)
consists of 1 word (1 word = 16 bits). The address of this to
memory area corresponds to the TM/CT instruction Sviz7
number.
Timer/Counter elapsed value
The timer/counter elapsed value area is a memory area 128
where the elapsed value of the TM/CT (Timer/Counter) words 144 words
instruction is stored. Each timer/counter elapsed value EV (word) ( EVO ) (EVO to EV143)
area consists of 1 word (1 word = 16 bits). The address to
of this memory area corresponds to the TM/CT EV127
instruction number.

Notes:

« Timer/Counter contacts are represented in decimal.

« Word addresses are represented in decimal.

« The addresses for relay bits (X, Y, and R) are represented by a combination of word addresses (decimal)
and hexadecimals. The least significant digit is hexadecimal and the rest of the digits are decimal.
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8-2. Table of Memory Areas

Data register
The data register is a memory area for data processed
within the programmable controllers and each data
register consists of 1 word (1 word = 16 bits).
Special data register
The special data register is a memory area that has 70 words
special applications. Refer to page 226, “8-4. Table of DT (word) (DT9000 to DTY069)
Special Data Registers” for details about the special data
register.
Index register
The index register can be used as an address and IX (word) One word each
constants modifier. Refer to page 193, “2. How to Use  |1Y (word) | (No numbering system)
Index Registers (IX, 1Y)".
Decimal constants K 16-bit constant (word):
K-32,768 to K32,767
32-hit constant (double word):
K-2,147,483,648 to
K2,147,483,647
Hexadecimal constants H 16-bit constant (word):
HO to HFFFF
32-bit constant (double word):
HO to HFFFFFFFF

to

DT (word) ( DTO
DT255/|\DT1659

222



8-3. Table of Special Internal Relays

8-3. Tableof Special Internal Relays

The special internal relays are used for special purposesin the FP1 Programmable Controller.
These specia internal relays cannot output. Use special internal relays only as contacts.

Turns ON when a self-diagnostic error occurs.
The self-diagnostic error code is stored in DT9000.

Turns ON for an instant when a battery error occurs.

N/A A
Turns ON and keeps the ON state when a battery

error occurs.

Turns ON and keeps the ON state when an operation error
occurs. The error address is set in DT9017. (See note.)

Turns ON for an instant when an operation error occurs.
The error address is set in DT9018. (See note.)

Turns ON for an instant,

- when an overflow or an underflow occurs.

- when “1” is set by one of the shift instructions.

This is also used as flag for the F60 (CMP)/F61 (DCMP)
instructions.

Turns ON for an instant when the compared results are
larger.

Turns ON for an instant,

- when the calculated results become 0 in the high-level
instructions.

- when the compared results are equal in the high-level
instructions.

Turns ON for an instant when the compared results are
smaller.

Turns ON when the set value is decreased and reaches
0. (See note.)

Turns ON when an RS422 error occurs.

N/A A

Turns ON when a constant scan error occurs.

Always ON.

Always OFF.

A: Available, N/A: Not available

Notes:

« Special data registers DT9017 and DT9018 are available only for FP1s with CPU version 2.7 or later.
(All FP1s with a suffix “B"on the part number have this function.)

» The F137 (STMR) is available for FP1 C56 and C72 series with CPU version 2.7 or later. (All FP1 C56
and C72 series with a suffix “B” on the part number have this function.)
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8-3. Table of Secial Internal Relays

Turns ON and OFF alternately at each scan.

Turns ON only at the first scan in the operation.
Turns OFF from the second scan and maintains the
OFF state.

Turns OFF only at the first scan in the operation.
Turns ON from the second scan and maintains the
ON state.

Turns ON for an instant only in the first scan of the
process the moment step ladder process is opened.
Repeats ON/OFF operations in 0.01 s cycles.

(ON: OFF =0.005 s : 0.005 s) A
Repeats ON/OFF operations in 0.02 s cycles.
(ON:OFF =0.01s5:0.015)

Repeats ON/OFF operations in 0.1 s cycles.

(ON: OFF =0.05s:0.055)

Repeats ON/OFF operations in 0.2 s. cycles
(ON:OFF=0.1s5:0.15)

Repeats ON/OFF operations in 1 s cycles.
(ON:OFF=0.5s5:0.55)

Repeats ON/OFF operations in 2 s cycles.
(ON:OFF=1s:15)

Repeats ON/OFF operations in 1 min cycles.
(ON:OFF=30s:305)

ON while mode of the programmable controller is set
to RUN.

ON while the F149 (MSG) instruction is executed. N/A A
ON while mode selector switch is set to REMOTE.
. . A
ON during forced ON/OFF operation.
ON while external interrupts are enabled.
Refer to description of ICTL instructions. A
Turns ON when an interrupt error occurs. N/A
ON while the RS232C port is set to GENERAL (K2) A
in the system register 412. (See note.

A: Available, N/A: Not available

Note:

* C24C, C40C, C56C, and C72C types only.
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8-3. Table of Special Internal Relays

ON while a F147 (PR) instruction is executed.
Refer to the description for the F147 (PR) instruction.

Turns ON when an I/O Link error occurs.

N/A A

Turns ON when an RS232C error occurs.

Turns ON when a terminator is received by the
programmable controller using the F144 (TRNS)
instruction. A
Refer to the description for the F144 (TRNS) instruction. | N/A
ON while data is not been sent by the F144 (TRNS)
instruction.

OFF while data is being sent by the F144 (TRNS)
instruction.

Refer to the description for the F144 (TRNS) instruction.
ON while a high-speed counter is controlled using the
F162 (HCO0S), F163 (HCOR), F164(SPDO0), and
F165 (CAMO) instructions. A
Refer to the description for the F162 (HCO0S), F163
(HCOR), F164 (SPDO), and F165 (CAMO) instructions.
ON while a F165 (CAMO) instruction is executed.

Refer to the description for the F165 (CAMO) instruction.

A: Available, N/A: Not available

(See note.)

Note:
+ C24C, C40C, C56C, and C72C types only.
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8-4. Table of Special Data Registers

8-4. Table of Special Data Registers

Each special dataregister is prepared for the specific application.

* The self-diagnostic error code is stored in DT9000
when a self-diagnostic error occurs.

« One shift-out hexadecimal digit is stored in
hexadecimal digit position 0 (bit positions 0 to 3)
when an F105 (BSR) or F106 (BSL) instruction
is executed.

« Refer to the description for the F105 (BSR) and
F106 (BSL) instructions.

* Divided remainder is stored in DT9015 when an
F32 (%) or F52 (B%) instruction is executed.

» Lower 16-bit of divided remainder is stored in
DT9015 when an F33 (D%) or F53 (DB %)
instruction is executed.

« Refer to the description for the F32 (%), F52 (B%),
F33 (D%), and F53 (DB%) instructions.

« Higher 16-bit of divided remainder is stored in
DT9016 when an F33 (D%) or F53 (DB %)
instruction is executed.

« Refer to the description for the F33 (D%) and
F53 (DB %) instructions. A

 An operation error address is stored in DT9017
and held when an operation error is detected.

» The address of the latest operation error is stored
in DT9018 when an operation error is detected.

* The data in DT9019 is increased by one every 2.5 ms.
This can be used to determine the elapsed time of
some procedures by calculating the time differences.

« Current scan time is stored in DT9022.
Scan time is calculated using the formula:
Scan time (ms) = data x 0.1 (ms)

* Minimum scan time is stored in DT9023.
Scan time is calculated using the formula:
Scan time (ms) = data x 0.1 (ms)

« Maximum scan time is stored in DT9024.
Scan time is calculated using the formula:
Scan time (ms) = data x 0.1 (ms)

Note:

« * Special data registers DT9017 and DT9018 are available only for FP1s with CPU version 2.7 or later.
(All FP1s with a suffix “B” on the part number have this function.)
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8-4. Table of Special Data Registers

» The mask conditions of interrupts are stored in
DT9025. This register is available for monitoring
the interrupt condition.

» The mask conditions are judged by the status of

each bit:

Interrupt disabled: 0 Interrupt enabled: 1
Each bit position of DT9025 (bit positions 0 to 7)
falls on an interrupt instruction number.

Refer to the description for the ICTL instruction.

The time interrupt interval is stored in DT9027.

This register is available for monitoring the time

interrupt interval. N/A A

The interval is calculated using the formula:
Interval (ms) = data x 10 (ms)

Refer to the description for the ICTL instruction.

The contents of the specified message are stored
in DT9030, DT9031, DT9032, DT9033, DT9034,
and DT9035 when an F149 (MSG) instruction is
executed.

Refer to the description for the F149 (MSG)
instruction.

The number of found data is stored in DT9037
when an F96 (SRC) instruction is executed.
Refer to the description for the F96 (SRC) instruction.

The position the data found in the first place counting
from the first 16-bit area is stored in DT9038 A
when an F96 (SRC) instruction is executed.

The address stored is counted from the starting
address of the register specified by S2.

Refer to the description for the F96 (SRC) instruction.

Values of the potentiometers (VO, V1, V2, and V3) A

are stored as:

- FP1 C14 and C16 series: VO — DT9040

- FP1 C24 series and FP-M: Vo —DT9040 |NA| A
V1 — DT9041

- FP1 C40, C56, and C72 series: VO — DT9040 A
V1 — DT9041 (c40
v2 »DT9042 | VA [series| A
V3 — DT9043 only)

A: Available, N/A: Not available
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8-4. Table of Special Data Registers

* Lower 16-bit of high-speed counter elapsed value
is stored in DT9044.

*Higher 16-bit of high-speed counter elapsed value
is stored in DT9045.

*Lower 16-bit of high-speed counter set value is
stored in DT9046.

*Higher 16-bit of high-speed counter set value is
stored in DT9047.

* A register dedicated to control high-speed counter
operation.

* Refer to the description for the FO (MV)
(high-speed counter control) instruction.

*Hour and minute data of the clock/calendar are
stored in DT9053.
This register is available only for monitoring the data.
*The hour and minute data is stored in BCD as:
Lower 8 bits

<

_ Higher 8 bits

<

»

Hour data

Minute data

HOO to H23 (BCD) HOO to H59 (BCD)

*Data of the clock/calendar are stored in DT9054,
DT9055, DT9056, and DT9057.
These registers are available both for settings and
for monitoring the clock/calendar.

*When setting the clock/calendar by using FO (MV)
instructions, the revised setting becomes effective
from the time when the most significant bit of

DT9058 becomes “1".
*The data is stored in BCD as:

Higher 8 bits

Lower 8 bits R

»

<
<

<

Minute
HOO0 to H59 (BCD)

Second
HOO0 to H59 (BCD)

Day
HO1 to H31 (BCD)

Hour
HOO to H23 (BCD)

Year
HOO to H99 (BCD)

Month
HO1 to H12 (BCD)

Day of week
HOO to HO6 (BCD)

N/A

A
(See note.)

Note:

A: Available, N/A: Not available

« C24C, C40C, C56C, and C72C types only.
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8-4. Table of Special Data Registers

* The clock/calendar is adjusted as follows when the
least significant bit of DT9058 is set to “1”.
- When second data is HOO to H29 (BCD),
the second data is cut off to HOO (BCD).
- When second data is H30 to H59 (BCD),
the second data is cut off to HOO (BCD) and one
is added to the minute data.

* The revised clock/calendar settings, which are N/A A
performed using FO (MV) instructions, become (See note.)
effective when the most significant bit of DT9058
is set to “1”.

* An RS232C port communication error code is
stored in the higher 8-bit area of DT9059.

* A programming tools port communication error
code is stored in the lower 8-bit area of DT9059.

* These registers monitor the condition of step
ladder programs.
Execution of the step ladder program is monitored

as follows:
- Executing: 1
- Not executing: 0
<EXAMPLE>

Each bit in the registers corresponds to a step
ladder process as shown in the following example:
When bit position 0 of DT9061 is “1”, step

ladder process 16 is executing.

15. .12[11- + 8|7 4|30
3. 28|27+ -24[23+ +20[19+ - 16 A
o|o]o]o|o]o|o[o|o]o|o]o]0]o]0]1

A: Available, N/A: Not available

Note:
* C24C, C40C, C56C, and C72C types only.
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8-5. System Registers

1. What are System Registers

* The FP series programmabl e controller is configured by setting certain parameters. The parameters, which
configure the system and specia functions, are called system registers.
« Like other registersin the FP1, each system register consists of 16 bits. System register addresses are also assigned

to each of the system registers.

m Summarizing the Functions of System Registers

230

By function, system registers of the FP1 are classified into 8 types, as follows:

(1) System register O:

(@ System registers b, 6, 7, 8, and 14:

(3 System registers 4, 20, and 26:

(@) System registers 31 and 34:

(5 System registers 400, 402, and 403:

(& System registers 404 through 407:

(@) System registers 410 and 411:

System registers 412 through 418:

Size prepared for program capacity (fixed).

The value in this system register cannot be changed when you use an
FP1.

You can useit only for monitoring the program capacity of the FP1.

Characteristics settings of operands.
Performs assignments for numbers of timers/counters and the
hold/non-hold area.

Operation settings when abnormality is detected.

Sets whether the duplicated use of output and battery errors are to be
regarded as errors, or whether the programmable controller should
execute a program when an operation error occurs.

Processing time settings.

Sets the scan time of the programmable controller and the waiting time
of computer link communication.

Input mode settings.
Performs settings of the inputs, such as high-speed counter input, pulse
catch inputs, and interrupt inputs.

Input time filtering settings.
Sets the input time constantsin 8-input units.
Communication settings of port for programming tools (RS422).

Sets the station number, the character length, and the modem
compatibility for the programming port.

Communication settings of RS232C serial port.
Sets the communi cation specifications of the RS232C serial port, such
as communication mode, data format, and modem compatibility.
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m How to set system registers

The system registers can be set by a programming tool.

* Using NPST-GR Software Ver. 3.1
(1) Set the mode of the programmable controller to PROG.
(2 Open the [SY STEM REGISTER] window using the following procedure:

<If you areusing MENU 1 screen type> <If you areusing MENU 2 screen type>
Open [NPST MENU] by pressing , and then Open [NPST FUNCTION MENU] by pressing
select “PLC CONFIGURATION” to skip to the , and then select “R. SYSTEM REGISTER”.

[PLC CONFIGURATION] subwindow.
Select “1. SYSTEM REGISTER” inthe [PLC
CONFIGURATION] subwindow.

Set the mode of the NPST-GR Software to ONLINE by pressing + together.

Open the window you want to set by pressing one of through or + through ,

change the value in the system register.
(@ After setting, press[F1] and type“[Y]” to save the revised settings to the programmable controller.

e Using FP Programmer 1l

(1) Set the mode of the programmable controller to PROG. -
(2 Pressthe keys on the FP Programmer I, as shown on the right. @
(3 Input the system register address referring to the example and read the current settings.

EXAMPLE: 5
When reading system register 400, press the keys as shown on theright. @ @
(@ Input new settings referring to the example. Setting value

EXAMPLE:

To input K1, press the keys as shown on the right.
i ettt BEL =
Y ou can also input new settings in hexadecimals by pressing before

. R . K/H
CLR K/H K/H

Note:

and

 The revised settings of the system register become effective when the mode of the programmable
controller is set from PROG. to RUN or when the power is turned from OFF to ON.
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2. Table of System Registers

Note:

K1, K3,
or Kb

The program capacity is automatically specified according
to the type of the programmable controller

C14/C16 series (900 steps): K1

C24/CA40 series (2,720 steps): K3

C56/C72 series (5,000 steps): K5
The value in this system register is fixed.

KO

This register specifies the ERR. LED status of the FP1
when the voltage of the backup battery lowers or when the
backup battery disconnects.

KO: the conditions above are regarded as errors

K1: the conditions above are not regarded as errors

K100

Starting number for counter instructions is specified.
« Setting range
C14/C16 series: KO to K128
C24/C40/C56/C72 series: KO to K144
« Setting the same value as system register 6 is
recommended.
« If the maximum value of the setting range is input, all of
the areas are used as timers.
EXAMPLE:
If the system register 5 of C16 series is set to K110:
- Timers: TO to T109 (110 timers)
- Counters: C110 to C127 (18 counters)

K100

Hold area starting address for timer/counter is specified.
« Setting range
C14/C16 series: KO to K128
C24/C40/C56/C72 series: KO to K144
« Setting the same value as system register 5 is
recommended.
« If the maximum value of the setting range is input, all of
the areas are used as non-hold areas.
EXAMPLE:
If system register 6 of C16 series is set to K110:
- Non-hold area: 0 to 109
- Hold area: 110 to 127

« * This function is available for C24, C40, C56, and C72 series with CPU version 2.7 or later. (All C24,
C40, C56, and C72 series with a suffix “B” on the part number have this function.)
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Hold area starting address for internal relays is specified in
word-units.
« Setting range
C14/C16 series: KO to K16
C24/C40/C56/C72 series: KO to K63
« If the maximum value of the setting range is input, all of
the areas are used as non-hold areas.
EXAMPLE:
If system register 7 of C14 series is set to K5:
- Non-hold area: RO to R4F
- Hold area: R50 to R15F

KO

Hold area starting address for data registers is specified.
« Setting range
C14/C16 series: KO to K256
C24/C40 series: KO to K1660
C56/C72 series: KO to K6144
« If the maximum value of the setting range is input, all of
the areas are used as non-hold areas.
EXAMPLE:
If the system register 8 of C14 series is set to K10:
- Non-hold area: DTO to DT9
- Hold area: DT10 to DT255

K1

Hold/non-hold setting for step ladder operation is specified.
KO: Hold
K1: Non-hold

KO

This register specifies the operation of the FP1 when a
duplicated use of output is programmed.
KO: a duplicated use of output is regarded as a
total-check error.
K1: a duplicated use of output is not regarded as an
error.

KO

This register specifies the operation of the FP1 when an
operation error is detected.
KO: FP1 stops operation if an operation error occurs.
K1: FP1 continues operation even if an operation error
occurs.

This register specifies the maximum waiting time between
delimiters when multi-frame communication is performed
with the computer link.
« Setting range
K4 to K32760: 10 ms to 81.9 s
« The formula to calculate the waiting time is:
set value x 2.5 ms
Note:
- When you set this register using NPST-GR Software, set
a time that can be divided by 2.5.
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Note:

KO This register specifies the constant scan time.
« Setting range
KO: the constant scan function is not used
K1 to K64: 2.5 ms to 160 ms
* The formula to calculate the constant scan time is:
set value x 2.5 ms
Note:
- When you set this register using NPST-GR Software, set
a time that can be divided by 2.5.

HO HOI]_E|0|:|

Setting

High-speed counter function not used.
2-phase input —
2-phase input Reset input

Up input

Up input — | Resetinput

— | Down input —
Down input | Reset input

Up/Down input
(X0: Up input, X1: Down input)
Up/Down input Reset input
(X0: Up input, X1: Down input)

— Setting
HO: Internally not connected
H1: Internally connected

« Output pulse internal connection setting:

Available for transistor output type C56 and C72 series.

« If you are using is the transistor output type C56 or C72
series, the pulses from Y6 and Y7 can be directly input to
X0 and X1 without external wiring.

However, if X0 and X1 are used as inputs for pulses from
Y6 and Y7, they cannot be used as other input terminals.

Pulse output Y7 — Up input X0
Pulse output Y6 — Down input X1

X2 is not used for high-speed counter
Pulse output Y7 — Up input X0

Pulse output Y6 — Down input X1

X2 is used as reset input

« * When system registers 400, 402, 403, and 404 are set at the same time, their priorities are:

-1st
-2nd
-3rd
-last

400 (high-speed counter mode settings)
402 (pulse catch input function settings)
403 (interrupt trigger settings)

404 (input time filtering settings)
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This register specifies the pulse catch inputting function
availabilities for X0 to X7.
« Settings

0: standard input mode

1: pulse catch input mode
Input the specific value in an order so that the bit
corresponding to each input becomes “1” when you use the
pulse catch function.

System register 402

15+ « 12|11« « 8|7 +» « 4(3 ¢« « 0
I — [X7 X6 X5X4[X3 X2 X1X0

« Setting range
C14/C16 series (4 inputs X0 to X3): HO to HF
C24/C40/C56/C72 series (8 inputs X0 to X7): HO to HFF
EXAMPLE:
If the pulse catch function is used for inputs X3, X4, and
X5 of the C24 series, input H38 as follows:
System register 402

15+ « 12|11« « 8|7 +» « 4(3 « « 0

e — |X7 X6 X5X4|X3 X2 X1 X0

0000|0000 |OO0O11(21000O0

H 3 8

HO

This register specifies inputs of the FP1 as interrupt triggers.
« Settings

0: standard input mode

1: interrupt input mode
Input the specific value in an order so that the bit
corresponding to each input becomes “1” when you use
interrupt programs.
System register 403

15+« « 12|11« « 8|7 ¢« « 4|3 « « 0

E— — | X7 X6 X5X4|X3 X2 X1 X0

« Setting range
C14/C16 series:  Not available
C24/C40/C56/C72 series
(8 inputs X0 to X7): HO to HFF
EXAMPLE:
If the interrupt input function is used for inputs X1 and X2
of the C24 series, input H6 as follows:
System register 403

15« « 1211« - 8|7 « « 4|3 « « 0

E— —— | X7 X6 X5X4|X3 X2 X1X0

0000|0000 |O0OO0OOO0|O0O110O0

H 6
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H1111
(all 2 ms)

H1111
(all 2 ms)

H1111
(all 2 ms)

H0011
(all 2 ms)

Sets the input filtering time in 8-input units.
« Settings

1ms
2ms

4 ms

8 ms
16 ms
32 ms
64 ms
128 ms

e Set system registers 404, 405, 406, and 407, referring to
the following:

No. 404 =HOOIOIOI

A
X0 to X7
X8 to XF

X10to X17 | FP-M Control Board
X18 to X1F [ FP1 Control Unit

=

O
[
O

No. 405 = HLJ
A

X20 to X27

Fixed ’
X30 to X37 ]
X38 to X3F FP1

=

No. 406 = H n 010l [ Primary Expansion
L x40 10 x47
Fixed
X50 to X57
X58 to X5F EZion dar
N0.407=HO0 0 1] ’ Expansioz

Fixed — X60to X67 |

EXAMPLE:

If you specify the input filtering time for X0 to X7 as 1 ms,

for X8 to XF as 8 ms, for X10 to X17 as 2 ms, and for X18

to X1F as 2 ms, input H1130 to system register 404.
System register 404

15¢ <1211« « 8|7 ¢« +4 |3+ 0
0001|{0001|0011(0000O0

H 1 1 3 0
X18to X1F X10to X17 X8to XF  XOto X7
(2 ms) (2 ms) (8 ms) (1 ms)
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K1 | This register specifies the station number when the
computer link communication is performed through the
programming tool port (RS422 port).
« Setting range

K1 to K32

HO | Communication format settings and the settings for modem
communication compatibility are performed when the
programming tool port (RS422 port) is used.
« Setting

MSB LSB

_15. c12011. 87 - -4z . .0

A

Modem communication
0: Disabled
1: Enabled

Communication format (character bits)
0: 8 hits

1: 7 bits

Disabled 8 b!ts
7 bits
8 bits

Enabled -
7 bits

KO | Selects the functions for the RS232C serial port.
« Settings
KO: when the RS232C serial port is not used.
K1: when the RS232C serial port is used for computer
link communication.
K2: when the RS232C serial port is used for general
purpose communication.

Note:

«* The modem communication settings (system register 411 MSB) are available only for C24, C40, C56,
and C72 series FP1s with CPU Ver. 2.7 or later. (All C24, C40, C56, and C72 series FP1s with a suffix
“B” on the part number have this function.)
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H3 | This register specifies the communication settings for the
RS232C serial port.
« Settings

[Bitpositon [15- 1211 - 8]7 - -4]3 - 0]

AA AAAA
* Header (Bit position 6)4T —T —T

0: without STX code
1: with STX code

* Terminator (Bit positions 5 & 4) —
00: CR
01:CR + LF
10: CR
11: EXT

Stop bit (Bit position 3)
0: 1 bit
1: 2 bits

Parity check (Bit positions 2 & 1)
00: none
01: odd
10: none
11: even

Character bits (Bit position 0)
0: 7 bits
1: 8 hits

EXAMPLE:
If you want to set the RS232C serial port as follows,
input H2 to system register 413.

- Header: without STX
- Terminator: CR

- Stop bit: 1 bit

- Parity: odd

- Character bits: 7 bits
System register 413

15¢ ¢12|11+ « 8|7 ¢« « 4 |3 « + 0
0000|0000 |OOOO|0OO01O

Note:

« * The settings for the header and the terminator in system register 413 become effective when system
register 412 is set to K2 (GENERAL). If you select K1 (COMPTR LNK) or KO (UNUSED), the settings
are discarded.
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This register specifies the baud rate of the RS232C serial port.
« Settings

19,200 bps
9,600 bps
4,800 bps
2,400 bps
1,200 bps

K1

This register specifies the station number when the RS232C
serial port is used for computer link communication.
(Refer to system registers 412 and 413 on pages 237 and
238 for details about the computer link communication
settings.)
« Setting range

K1 to K32

HO

The setting for modem communication compatibility is
performed when the RS232C serial port is used.
« Settings

HO: modem communication disabled

H8000: modem communication enabled
When modem communication is enabled, set system
registers 412, 413, 415. Refer to page 246, “8-8. FP1
Modem Communication”.

KO

This register specifies the starting address of data registers
used as the buffer for data received from the RS232C serial
port when general-purpose communication is performed.
(Refer to system registers 412 and 413 on pages 237 and
238 for details about general-purpose communication
settings.)
« Setting range
C24C/C40C types: KO to K1660
C56C/C72C types: KO to K6144
EXAMPLE:
If KO is input to system register 417, the number of bytes
received from the RS232C serial port is stored in DTO
and the data received are stored starting from DT1.

Note:

required.

« * The system register 416 setting is available only for C24C, C40C, C56C, and C72C type FP1s with
CPU Ver. 2.7 or later. (All C24C, C40C, C56C, and C72C type FP1s with a suffix “B” on the part
number have this function.) To specify system register 416, NPST-GR Software version 3.1 or later is
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This register specifies the number of words to be used as
a buffer. (Refer to system register 417 on page 239 for
details about the starting address settings.)
* Setting range
C24C/C40C types: KO to K1660
C56C/C72C types: KO to K6144
EXAMPLE:
If KO is input to system register 417 and K100 to system
register 418, the number of data received is stored to DTO
and the data received are stored starting from DT1 to DT99.
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8-6. Versions of Programming Tools

1. Differences Between NPST-GR Ver. 2.4 and 3.1

NPST-GR Software Ver. 3.1 is designed to support al the functions of the FP1 programmable controllers described
in this manual. However, compared with previous NPST-GR Software, version 3.1 requires an additional system. For
thisreason, NPST-GR Ver. 2.4 has been introduced for computers without the system required for Ver. 3.1.

The differences in functions and requirements between NPST-GR Ver. 2.4 and 3.1 are explained in the table below.

m System Requirements

IBM-PC AT or 100% compatible
180286, i80386, or i80486 180386 or i80486 recommended

2 MB or more if installed in your hard disk | Approx. 2 MB or more
drive. [If your computer has two floppy
disk drives (including RAM drive), no
hard disk drive is required.]

One disk drive for 3.5-inch 2HD floppies formatted at 1.44 MB or one for 5.25-inch
2HD floppies formatted at 1.2 MB.

500 KB or more free

Not required 800 KB or more free

EGA or VGA (CGA type can also be used if the time chart monitoring function
is not used.)

COM 1 or COM 2

PC-DOS or MS-DOS version 3.3 PC-DOS or MS-DOS version 5.0 or later
or later ANSI. SYS required for installation
ANSI. SYS required EMS driver based on LIM V4.0
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m Functions

Notes:

FP1: 0.9k
FP1/FP-M: 2.7 k
FPL/FP-M: 5k
FP3: 10k
FP3/FP-C: 16 k
FP5: 16 k

FP1: 0.9k
FP1/FP-M: 2.7k
FP1/FP-M: 5k
FP3: 10k
FP3/FP-C: 16k
FP5: 16 k
FP10/FP10S: 30 k
FP10: 60 k

36 comparison instructions
(ST=, AN <, etc.) not available

All the instructions of an FP1 with
CPU version 2.7 can be programmed.

Not available.

Modem communication parameters
cannot be set. (System register
416 for the RS232C port and 411
for the RS422 port cannot be set
using NPST-GR Ver. 2.4.)

Available.

Modem communication parameters
can be set. (System register 416 for
the RS232C port and 411 for the
RS422 port)

Not available.

Available.

Operation without backup battery
cannot be selected. (System
register 4 cannot be set using
NPST-GR Ver. 2.4.)

Operation without backup battery can
be selected. (System register 4 can
be modified.)

Version 2.7".

«* Since NPST-GR Ver. 2.4 does not support FP10 or FP10S, some instructions, that are supported only
by FP10 or FP10S, are not included in the table.

< ** The availability of the functions depends on the type of programmable controller and the CPU version.
For details about functions available for the FP1 CPU version 2.7, refer to page 245, “8-7. FP1 CPU
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2. Differences Between the FP Programmer and FP Programmer |l

The FP Programmer Il is designed to support al the functions of the FP1 programmable controllers described in this
manual. Differences in functions between the FP Programmer and the FP Programmer |l are explained in the table.

m FP Programmer (AFP1112 and AFP1112A) and FP Programmer 1l (AFP1114)

Note:

FP1, FP3, FP5

FP1, FP3, FP5

FP-M, FP-C, FP1, FP3,
FP5, FP10S, FP10

Fixed as:
Baud rate: 19,200 bps
Character

The parameters are
automatically adjusted
when connected to the

The parameters are
automatically adjusted
when connected to the

bits: 8 bits programmable programmable
Parity: ODD controller. controller.
Stop bit: 1 bit Baud rate: 19,200 bps Baud rate: 19,200 bps
or 9,600 bps or 9,600 bps
Character Character
bits: 8 bits or bits: 8 bits or
7 bits 7 bits
Parity: ODbD Parity: ODD
Stop bit: 1 bit Stop bit: 1 bit
Not available Not available Available
Not available Available Available
Not available Not available Available
Not available. Available Available

These instructions

cannot be programmed .

However, you can
monitor the instructions
with it.

P

The availability of instructions and functions depends on the type of the programmable controller and
the CPU version. For details about functions available for FP1 CPU version 2.7, refer to page 245, “8-
7. FP1 CPU Version 2.7".
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Available. Available Available
Only routes 1 to 3 can Routes 1 to 6 can be Routes 1 to 6 can be
be selected. selected. selected.
Not available Available Available
Not available Not available Available
Not available Not available Available
Not available Not available Available
Not available Not available Available
Available. Available Available
However, "BCC ERR" is

displayed on the LCD if

a program with more

than 11 k steps is written

to EEPROM.

Not available Not available Available

Notes:

«* The availability of instructions and functions depends on the type of the programmable controller and
the CPU version. For details about functions available for FP1 CPU version 2.7, refer to page 245, “8-
7. FP1 CPU Version 2.7".

«** The OP 21 function is not used by the FP1.

« *** |f the OP 74 function is executed, the program stored in the programmable controller will be deleted.
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8-7. FP1 CPU Version 2.7

We pursue a policy of continuing improvement in the design and performance of our products. Therefore, some
aspects of FP1 design and performance may change from time to time. Such changes and improvements are
identifiable by the CPU version.

In this chapter, differences between CPU version 2.7 and earlier version are clarified.

Note:

» The CPU version is printed on the identification label of each FP1. The identification label is located on
the back of the Control Unit.

FP1 CPU Ver. 2.7 Additional Functions

2.7 or later 2.7 or later 2.7 or later
2.7 or later 2.7 or later 2.7 or later
2.7 or later 2.7 or later 2.7 or later
2.7 or later 2.7 or later 2.7 or later
Not available 2.7 or later 2.7 or later
2.7 or later 2.7 or later

2.7 or later 2.7 or later

2.7 or later 2.7 or later

Notes:

«* An FP Programmer Il or NPST-GR Software version 3.1 or later is required to perform these functions.
« ** NPST-GR Software Ver. 3.0 or earlier cannot perform this function.
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8-8. FP1 Modem Communication

C24, C40, C56, and C72 series FP1 programmabl e controllers have modem communication functions.
This allows data transfer and |ong-distance communication between a personal computer and an FP1.
Thisfunction is available not only for the computer link function but also when NPST-GR Software is used.

1. Using the Programming Tool Port (R$422)

When modem communication is performed using the RS422 port of an FP1, not only computer link but aso
programming with NPST-GR Software can be performed.
To perform modem communication using the RS422 port, set system registers 410 and 411 as follows:
- System register 410......K1 though K32 (See notes below.)
- System register 411......H8001
H8001 means
Character bit: 7 bits
Parity check: Odd
Stop bit: 1 bit
Notes:

* The modem communication function is available for C24, C40, C56, and C72 series with CPU Ver. 2.7 or
later. (All C24, C40, C56, and C72 series FP1s with a suffix “B” on the part number have this function.)

* With NPST-GR Software version 3.0 or higher, you cannot set system register 411 to the modem enable
mode.

» The baud rate is fixed at 2,400 bps and the setting in system register 414 is ignored.

» The same station number (UNIT NO.) cannot be assigned to FP1s in the same network.

« Since initialization of the modem is performed only by an FP1 whose UNIT NO. (system register 410) is
set to K1, pay attention to the following when station numbers (UNIT NO.s) are assigned to FP1s:

- when one computer communicates with one FP1, system register 410 should be set to K1.

- when one computer communicates with two or more FP1s, no two FP1s can have the same station
number (UNIT NO.) and one of the FP1s in the network must be assigned as station number 1 (UNIT
NO. 1).

* Modem initialization is performed only when the mode of the programmable controller is set from PROG.
to RUN or when the power turns ON in the RUN mode by an FP1 whose UNIT NO. (system register 410)
is set to K1. Therefore, be sure to apply power to the modem, before the FP1 is turned ON.

« Once the modem is initialized successfully, it will not re-initialize if the mode of the programmable
controller is set to RUN from PROG. again.

* When one computer communicates with two or more programmable controllers, set the modem to the
mode without character echo.

* Be sure to set the computer and C-NET Adapters to the same communication format.

m How to Set System Registers410 and 411
« Using NPST-GR Software version 3.1

<If you are using MENU 1 screen type> <If you are using MENU 2 screen type>

Open [NPST MENU] by pressing [Esc], and then Open [NPST FUNCTION MENU] by pressing
select “PLC CONFIGURATION” to skip to the [Esc], and then sdlect “R. SYSTEM

[PLC CONFIGURATION] subwindow. REGISTER".

In the [PLC CONFIGURATION ] subwindow,
select “1. SYSTEM REGISTEI?”.

Open the [SYSTEM REGISTER]-[SET RS422 PORT] window by pressing + together.
Thefollowing is displayed:

410 UNIT NO. [1] (1-32) . Set K1.
411 RS422 FORMAT DATA LENGTH [ 8BIT/ 7BIT ] ... Select 8-bit or 7-bit.
RS422 MODEM CONNECTION [ ENAB/DISA ].....Select ENAB.

After setting, save the status of system registers by pressing [F1].
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« System configuration: one computer, one programmable controller

Personal computer RS232C cable

(Refer to cables 1 or 2, below.)

Telephone line

|SE —)

T RS232C cable

— Cable 1: RS232C cable between a personal computer —

(IBM PC-AT) and amodem

Connected to
modem
(25 pins male)

Connected to
IBM PC-AT
(9 pins female)

CS (CTS)
DR (DSR) DR (DSR)
RS (RTS)
CS (CTS) CD (DCD)

ER (DTR)

m Modem |fv‘Tm~r| Modem M

(Refer to cables 3 or 4, below.)

8-8. FP1 Modem Communication

RS422/232C
Adapter

FP1 C24, C40, C56,
or C72 series

RS422

FP1 peripheral cable

—Cable 2: RS232C cable between a personal computer —

and amodem

Connected to
personal computer
(25 pins female)

CS (CTS)
DR (DSR)

CD (DCD)

Connected to
modem
(25 pins male)

CS (CTS)
DR (DSR)

CD (DCD)
ER (DTR)

— Cable 3: RS232C cable between a modem and
R$422/232C adapter

Connected to
RS422/232C adapter
(25 pins male)

Connected to
modem
(25 pins male)

SD (TXD) SD (TXD)

RS (RTS) RS (RTS)
CS (CTS)
DR (DSR)

CS (CTS)
DR (DSR)

CD (DCD)
ER (DTR)

CD (DCD)

« Confirm the RS422/232C adapter pin settings,
referring to the following:

Whenthecable __AB ABSD
described above csf]]
. wj AB RS RD AB
ISU oNi

RS232C connector

- Denotes the pin position.

—Cable 4: RS232C cable between a modem and —
R$422/232C adapter

Connected to
modem
(25 pins male)

SD (TXD)
RS (RTS)
CS (CTS)
DR (DSR)

CD (DCD)
ER (DTR)

Connected to
RS422/232C adapter
(25 pins male)

SD (TXD)
RS (RTS)
CS (CTS)
DR (DSR)

CD (DCD)

* Confirm the RS422/232C adapter pin settings,
referring to the following:

When the cable
described above
isused

AB SD

7R
a9

RD AB

AB

cs[f

AB RS
CN1

RS232C connector

: Denotesthe pin postion.

When shipped from the factory, the RS422/232C Adapter pins are set as shown in Cable 3.
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2. Using the RS232C Port

When modem communication is performed using an FP1 RS232C port, the computer link function can be performed.
To perform modem communication using the RS232C port, set system registers 412, 413, 415, and 416 asfollows:

- System register 412......K1 (select computer link)

- System register 413...... Data format

Start bit: 1 (fixed, no need to set this)
Character bits: 7 bits or 8 bits

Parity bit: None or 1 bhit (ODD or EVEN)
Stop hit: 1 bit or 2 hits

Set the character bits, parity bit, and stop bit so that the total number of bits used to
send a character adds up to 10 hits.
Control code
Header: NO STX or STX
Terminator:  CR, CR+ LF, or ETX
These settings are ignored when the computer link is selected.
- System register 415......K1 though K32 (See notes below.)
- System register 416......H8000 (RS232C MODEM CONNECTION ENABLED)

Notes:

« The modem communication function is available for C24C, C40C, C56C, and C72C types with CPU Ver.
2.7 or later. (All C24C, C40C, C56C, and C72C type FP1s with a suffix “B” on the part number have this
function.)

« With NPST-GR Software version 3.0 or earlier, you cannot set system register 416 to the modem enable
mode.

e The baud rate is fixed at 2,400 bps and the setting of system register 414 is ignored.

« The same station number (UNIT NO.) cannot be assigned to FP1s in the same network.

« Since initialization of the modem is performed only by an FP1 whose UNIT NO. (system register 415) is
set to K1, pay attention to the following when station numbers (UNIT NOs.) are assigned to FP1s:

- when one computer communicates with one FP1, system register 415 should be set to K1.
- when one computer communicates with two or more FP1s, no two FP1s can have same station number
(UNIT NO.) and one of the FP1s in the network must be assigned as station number 1 (UNIT NO. 1).

« Modem initialization is performed only when the mode of the programmable controller set to RUN from
PROG., or when the power is turned ON in the RUN mode by an FP1 whose UNIT NO. (system register
415) is set to K1. Therefore, be sure to apply power to the modem, before the FP1 is turned ON.

< Once the modem is initialized successfully, it will not re-initialize if the mode of the programmable
controller is set to RUN from PROG. again.

« When one computer communicates with two or more programmable controllers, set the modem to the
mode without character echo.

« Be sure to set the computer and C-NET Adapters to the same communication format.
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m How to Set System Registers 412, 413, 416, and 415
« Using NPST-GR Software version 3.1

Note:

<If you are using MENU 1 screen type> <If you are using MENU 2 screen type>

Open [NPST MENUJ] by pressing [Esc], and then Open [NPST FUNCTION MENU] by pressing
select “PLC CONFIGURATION?” to skip to the [Esc], and then select “R. SY STEM

[PLC CONFIGURATION] subwindow. REGISTER”.

In the [PLC CONFIGURATION ] subwindow,
select “1. SYSTEM REGISTER”.

v

Open the [SY STEM REGISTER]-[SET RS232C] window by pressing + together.
Thefollowing is displayed:
412 RS232C PORT SELECTION [ UNUSED / COMPTR LNK / GENERAL ]
.................................. Select COMPTR LNK.
413 RS232C SEND FORM
DATA LENG* [7BIT/8BIT]......... Select 7-bit or 8-bit.
PARITY CHK [ NONE/WITH ] ....Select with or without parity check
[ ODD/EVEN]...... Select ODD or EVEN when the parity,

above, is selected.
STOPBIT [1BIT/2BIT]......... Select 1-bit or 2-bit.
TERMINATOR [CR/CR+LF/CR/ETX]
HEADER [NOSTX/STX]
Terminator and header settings are ignored in the computer
link mode.
414 RS232C BAUDRATE 1 This setting isignored when the
modem connection is selected.
416 RS232C MODEM CONNECTION [ ENAB /DISA].....Select “ENAB”.

Open the [SYSTEM REGISTER]-[COMPUTER LIN] window by pressing + together and the
following is displayed:
415 UNIT NO. 5 Select K1 though K 32.

After setting, save the status of the system registers by pressing [F1].

« * Set the character length, parity check, and stop bit so that the total number of bits used to send a
character add up to 10 bits.

EXAMPLES
Start bit  Character bits  Parity bit Stop bits Total
1 + 7 + 1 + 1 = 10 hits
1 + 7 + 0 + 2 = 10 hits
1 + 8 + 0 + 1 = 10 hits
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250

« System configuration: one computer, one programmable controller

Personal computer
RS232C cable

(Refer to cables 1 or 2, below.)

FP1 C24, C40, C56,
or C72 series

RS232C
Modem Modem |—————
RS232C M |

—Cable 1. RS232C cable between a personal computer —
(IBM PC-AT) and amodem

Connected to
modem
(25 pins male)

Connected to
IBM PC-AT
(9 pins female)

CS (CTS)

RS (RTS)
CS (CTS) CD (DCD)

ER (DTR)

Telephone line

RS232C cable
(Refer to cable 3, below.)

—Cable 2: RS232C cable between a personal computer —
and amodem

Connected to
modem
(25 pins male)

Connected to
personal computer
(25 pins female)

CS (CTS) CS (CTS)

CD (DCD) CD (DCD)

ER (DTR)

—Cable 3: RS232C cable between a modem and FP1 —

Connected to
FP1 RS232C port
(9 pins male)

Connected to
modem
(25 pins male)

RS (RTS) RS (RTS)

DR (DSR)

CD (DCD)
ER (DTR)
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3. System Configuration: One Computer and Two or More Programmable

Controllers

Personal computer

RS232C cable
(Refer to cables 1
or 2, below.)

Modem Pv}rui Modem |—

Telephone line

o
nn [(===1
e
=
=

2\

RS232C cable
(Refer to cable 3, below.)

Transmission cable (shielded twisted pair
or 2-conductor cable)

ey

C-NET C-NET
Adapter Adapter
standard S1type

type

C-NET
Adapter
S1 type

— Cable 1: RS232C cable between a personal computer —
(IBM PC-AT) and amodem

Connected to
IBM PC-AT
(9 pins female)

Connected to
modem
(25 pins male)

ER (DTR) RS (RTS)
DR (DSR)
RS (RTS)
CS (CTS)

DR (DSR)
SG
CD (DCD)
ER (DTR)

—Cable 2: RS232C cable between a personal computer —
and amodem

Connected to
personal computer
(25 pins female)

Connected to
modem
(25 pins male)

RS (RTS) RS (RTS)
DR (DSR)
SG
CD (DCD)

DR (DSR)
SG
CD (DCD)
ER (DTR)

—Cable 3: RS232C cable between a modem and standard-
type C-NET Adapter

Connected to
C-NET Adapter standard
type RS232C port
(9 pins male)

Connected to
modem
(25 pins male)

RS (RTS) RS (RTS)

DR (DSR)

CD (DCD)
ER (DTR)
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4. NPST-GR Settings

When modem communication is performed between an FP1 and a personal computer installed with NPST-GR

Software, you need to set the NPST-GR Software as follows.

(1) Select “NPST CONFIGURATION” from the “NPST MENU" and then select “1. NPST CONFIGURATION” to
open the <SCREEN 1> window in the OFFLINE mode.

[ CPPLINE [l NPST VENU BOCLEAN

[ NPST MENU ]

(Ver. 3.14)

EDI T A PROGRAM
COWMENTS

SEARCH

MONI TOR

RELAYS/ REG STERS

[ NPST CONFI GURATI ON ]
1. NPST CONFI GURATI ON

CHECK A PROGRAM
PLC CONFI GURATI ON
PROGRAM MANAGER

| C CARD PROGRAM MANAGER

EXI T NPST- GR

PLC TYPE [ FP3/FP-C 16k ]
PLC MODE [ OFFLI NE 1
PROGRAM NAME [ 1

USE/ MAX (STEP) [ o/ 7679]

k=

NOT AVAI LABLE

ADDR Y SIZE O
1

NP
[ > I N B BN N 7 R O 2

(2) Set the parametersin the <SCREEN 1> window as follows:

PLCTYPE.....cccoooiiinne select the one you want to communicate with.
COM PORT ....ccoevvrrreenn select 1 or 2 of your personal computer
TRANSRATE (bps)......... set to 2400 bps
DATELENGTH............. select 8 or 7 bits according to that which you specified for the PLC.
[ NPST CONFI GURATI ON ]
gngphE/mE { ggs\jlolré-c 16k] 1 ([ ENTER] : OPENS SELECTI ON W NDOW

[ 2]
[ 19200 / 9600 / 4800 /NEXYM/ 1200 / 600 / 300 ]
[ 8 /I bit

CTORY
[ B C D E ]

COM P
TRANS RATE( bps)
DATA LENGTH

LOGGED DRI CVE/ DI RE(
DRI VE
DI RECTORY
[
NOTE DI SPLAY [HlSNMl/ OFF ]

PROGRAMM NG MODE [ LADDER/ IEMNNER / BOOLN |

NOTE : SPECI FY TRANS RATE TO 9600 or 19200bps TO CONNECT W TH PLC DI RECTLY

SIZE O

ADDR IO [ NP
[¥ SAVE 7 N TR LOAD BB JICI SCRN 2R MODENVE] | NST B RELAY IR FUN 1

(3 Set the parametersin the <SCREEN 2> window as follows:
By pressing the F6 key, you can open the <SCREEN 2> window.

C-NETUSE......cccoevrrene. select YES or NO
STATION UNIT NO......... set the station number (UNIT NO.) of the target programmable controller.

[ NPST CONFI GURATI ON ]

NUMBER OF COWMMENT

MENU TYPE
DI SPLAY LANGUAGE
C-NET USE

[ B char ( 12-40 ) ENTER EVEN VALUE
[ 20 ] char ( 12-40 ) ENTER EVEN VALUE

1/0 CMI 14034 CURRENT REG 0
REG STER[ 1001 ] word (50 word or nore)

REMARK [ 700 ] (22 bytelremark)
REST : 33543 byte
[ENEE / MENU 2 ]
[ ENGLI SH ] ([ ENTER] : OPENS W NDOW
ves / HINeM |

UNI T NO=0. .. HOVE

UNIT NO.{
[ | USE (RS2320)]

1 (0- 64)
nﬁ]g/ USE (Rs422)

STATI ON
MEWNET- H USE
ADDR Y SIZE O

[ NoP ]
[ SAVE 71 [N T K] LOAD B EISCRN ]

252

© I 7 ISREY s MINSTH O [5G 10



8-8. FP1 Modem Communication

(@ Set the parametersin the <MODEM> window as follows:
By pressing the F7 key, you can open the <M ODEM> window.
AUTODIAL ..ccovevvvvernee select YES or NO
REGISTRATION NO.......if you select “YES’ for AUTO DIAL, set the registered phone number in the
<PHONE> window.

DATA LENGTH ............. select 8 or 7 bits according to that which you specified for the programmable controller.

PARITY CHECK.............. select “NO”, “EV” or “OD” according to that which you specified for the
programmable controller.

STOPBIT ..o select 1 or 2 bits according to that which you specified for the programmable controller.

MODEM COMMAND.....select “HAYES’ or “CCITT V. 25his’.

PULSE/TONE................... select “PULSE10pps’,“PULSE20pps” or “TONE” in accordance with the line
specifications.

[ CPPLINE [l NPST CONPG [l <SET VODEWS |

[ NPST CONFI GURATI ON ]
AUTO DI AL [ YES /N8 ]
REG STRATI ON NO. [1] (1-5)«< >
DATA LENGTH [ 8 /A
PARI TY CHECK [ No/ EV/EER] (NO Obit, OD/EV:1bit)
STOP BI T [HW/ 2]
MODEM COMVAND [IEXEA/ COTT V. 25 bis ]
PULSE/ TONE [ PULSE10pps / PULSE20pps / EeNA]
[NOTE] : START BIT (1 bit) + DATA LENGTH (8 bit/7 bit)+
PARI TY CHECK (0 bit/1 bit) + STOP BIT (1 bit/2 bit) = 10 bit

HEe  SiZE 0 [ NP
[ SAVE B INLT K LOAD B BISCRN TIEISCRN 2 ] | NST BJRELAYEIY FUN 1]

(® Log al the parametersin @), (3 and (4), by pressing the F1 (SAVE) key. If you want to save the settings as NPST-
GR start-up conditions, select Y ES for the save disk ? option.

OFFLI NE [ NPST CONFG
[ NPST CONFI GURATI ON ]

AUTO DI AL [ YES /N8 ]

REG STRATI ON NO. [1] (1-5)< >
DATA LENGTH [ 8 /A

PARI TY CHECK [ No/ BEV/IED] (NO Obit, ODEV:1bit)
STOP BIT [/ 2)

MODEM COMVAND [IEREY/ COTT V. 25 bis |

pps / PULSE20pps / INESNA]

LENGTH (8 bit/7 bit)
) + STOP BIT (0 bit/1 bit) = 10 bit

LOG PARAMVETERS? (Y/N)

SAVE DISK ? [IKEX/ NO |

ADDR BN = SIZE 0 [ Nop
g2 & O B ¢ B By

(& Open the line between your computer and modem by pressing the F8 key or F10 key while holding down the shift
key. After the modem has successfully connected, change the NPST-GR Software mode to ONLINE by pressing
the Esc key while holding down the Ctrl key.

GrrLINE JNPST CONEG Il <SET MODEM |

[ NPST CONFI GURATI ON |
AUTO DI AL [ YES/ €]
REG STRATI ON NO. [1] (1-5)< >
DATA LENGTH [ 8 /N
PARI TY CHECK [ NO/ EV/ D] (NO Obit, OD/EV:1bit)
STOP BI T [ 2]
MODEM COMMVAND [EXEN/ COTT V. 25 bis |
PULSE/ TONE [ PULSE10pps / PULSE20pps / ITSNEA]
[NOTE] : START BIT (1 bit) + DATA LENGTH (8 bit/7 bit)+
PARI TY CHECK (0 bit/1 bit) + STOP BIT (1 bit/2 bit) = 10 bit

ADDR M Sl ZE 0 NP}
[ FUN 27 FUN SEIPRINTRY CTRL B JIIC] ROM 01 SCONGIDI RECTE] PHONE KEICONNCT]
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8-9. Terminology

address:

ambient temperature:

American Wire Gauge (AWG):

AND:

ASCII:

asynchronous:

AWG:

backplane:

backup:

battery backup:

battery low:

baud:

BCC:
BCD:

254

An aphanumeric value that identifies where data is stored.
The temperature of the air surrounding a system.

A standard system used for designating the size of electrical conductors.
Larger gauge numbers have smaller diameter.

A Boolean operation that produces alogic “1” output if al inputsare“1”,
and alogic “0" if any inputis“0".

American Standard Code for Information Interchange. ASCII is normally
used when a phanumeric (letters and decimal numbers) and control codes are
sent asinformation to printers, etc. ASCII can be represented using 7 or 8
bits and is often expressed in a 2-digit hexadecimal form converted from
specific binary expressions. ASCII expressed in 2-digit hexadecimalsis
called “ASCII HEX code”. For details about actual ASCII codes, refer to the
table for ASCII.
[EXAMPLE] When aletter “M” is expressed in ASCII code:

7-bit ASCII : 1001101 (binary)

ASCII HEX code: 4D (hexadecimal)

Not synchronous. Repeated operations that take place in patterns unrel ated
over time.

See American Wire Gauge (AWG).

A printed circuit board located in the back of achassis, that contains a data
bus, power bus, and mating connectors for units. For FP3, FP5, FP10S and
FP10 programmable controllers, two types of backplanes are available;
Master Backplane
Expansion Backplane

A devicethat is kept available to replace something that may fail during
operation.

A battery or set of batteries that will provide power to the processor memory
only when system power islost. C24, C40, C56, and C72 series FP1
programmable controllers have a battery backup system.

A condition that exists when the backup battery voltage drops low enough to
require battery replacement. For FP1 C24, C40, C56, and C72 series, the
ERR. LED turns ON.

Formally defined as the shortest pulse width in data communication.
However, usually used to refer to the number of binary bits transmitted per
second (bps) during serial data communication.

See Block Check Code

See Binary Coded Decimal



binary:

Binary Coded Decimal (BCD):

binary number system:

8-9. Terminology

In general, programmable controllers work with binary numbersin one form
or another to represent various codes or quantities. The binary number
system uses the number 2 as the base and the only allowable symbols are “0”
and “1". There are no 2s, 3s, etc. Each digit of abinary codeiscalled as
“bit”. “Bit” means“binary digit”. A group of 8 bitsiscalled a“byte” and a
group of 16 bits (two bytes) is caled a“word”.

Most significant bit Least significant bit

(MSB) (LSB)

o(ojojojojo|ojofo|of1|0j1|0|1|2

»la »
L »

byte byte

&
<

A
v

word

The binary number “0000000000101011” is expressed in decimal as follows:
Ix20+1x22+0x22+1x2+0x24+1x 28+ +0x20
=1+2+0+8+0+32+ - +0

=43

One of the codes expressed in binary. BCD isabinary code in which each
decimal digit from 0 to 9 is represented by four binary digits (bits). The four
positions have aweighted value of 1, 2, 4, and 8, respectively, starting with
the least significant bit. A thumbwheel switch is specified asaBCD device,
and when connected to a programmable controller, each decimal digit
requires four inputs.

[EXAMPLE]

A number system that uses two symbols, “0” and “1”. Each digit position has
aweighted value of 1, 2, 4, 8, 16, 32, 64, and so on begining with the least
significant (right-most) digit.

Bit position n. . . . . 3 2 10 Base =2
Zzn . . . . . Z3|Z22|Z1|Z0

A F N A A A

Z0 x 2° = NO
Z1 x 2t =N1
Z2 x 22 = N2
Z3 x 28 = N3

Zn x 2" = Nn

The sum of NO through Nn is the decimal equivalent of the number in base
" 2” .
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Block Check Code (BCC):

buffer:

bug:
bus:

Central Processing Unit:

character:

complement:

computer link:

CPU:
CRT:
debug:

decimal number system:

duplex:

EEPROM:

EPROM:

FIFO:
First-In-First-Out:

flag:

256

This codeis used to detect errors in message transmissions. It is created by
Exclusive ORing all of the codes from the header though the last text
character, then trand ating the result (8-bit) datainto two ASCII characters.

A group of registers used for temporary data storage. Thisis used for data
transmission and works effectively when there are transmission rate
differences between sending and receiving devices.

Software errors which will cause unexpected actions.
Power distribution conductors.

The Central Processing Unit is usually referred to as the CPU.
The CPU controls system activities of the programmable controller.

A symbol such as aletter of the alphabet or decimal number. An ASCII
character is most commonly used to express characters using binary.

A logical operation that inverts asignal or bit. The complement of “1” is“0”,
and the complement of “0” is"1".

One of the communication methods between a computer and programmable
controllers. In acomputer link, the computer is the host, and it can control
programmable controllers using a protocol. For FP series programmable
controllers, communication between a computer and programmable
controllersis performed using MEWTOCOL-COM, a half-duplex
communication protocol. From the computer, you can read, write, or monitor
data stored in the memory of a programmable controller.

See Central Processing Unit.

Abbreviation for cathode-ray tube.

Removing errors from a program.

The decimal number system uses the number 10 as the base and the

al IOWable meols are “ 0” , l( 111 , “ 211 , “ 3” , “ 4” , “ 5” , “ 6” , “ 717 , “ 8” , ar]d " 911 .
Each digit position has aweighted value of 1, 10, 100, 1000, and so on,
begining with the least significant (right-most) digit.

See full-duplex.

Electrically Erasable Programmable Read Only Memory. EEPROM can be
programmed and erased by electrical pulses.

Erasable Programmable Read Only Memory. EPROM can be reprogrammed
after being entirely erased with the use of an ultra-violet light source.

See First-In-First-Out.
The order that datais written in, and read from registers.
A relay used to detect and remember certain events in the programmable

controller. In FP series programmable controllers, some of the special
internal relays are used as flags.



full-duplex:

half-duplex:

hexadecimal:

hold:

interrupt:

I/O:
I/O update:

ladder diagram:
LCD:

leading edge differential:

Least Significant Bit (LSB):
Least Significant Digit (LSD):
LED:

malfunction:
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A communication link in which data can be transmitted and received at the
same time.

A communication link in which transmission is limited to one direction at a
time.

The hexadecimal number system uses 16 as the base. The allowable symbols
are numbers 0 through 9 and letters A through F. The letters are substituted
for numbers 10 to 15, respectively, to represent all 16 numbersin one digit.
The binary number system can easily be represented in hexadecimal with 4
bit groups. In this manner, avery large binary number can be represented by
a hexadecimal number with significantly fewer digits.

Most significant Least significant
digit digit
Digit position 3 2 1 0
Hexadecimal 9 F 1 A

Bit position 15 - . 12|11 . . 8|7 . . 4(3 . . O
Binary 1/0|0f1|1f2|1(1|{0|0|0O|2|1|0(|1]|0

The memory area whose contents will not be lost or modified if operating
power islost or if the mode of the programmable controller is changed from
RUN to PROG.

The act of performing a more urgent task by putting off the presently
executing task. FP series programmable controllers have three types of
interrupts, as follows:

- input initiated interrupt

- high-speed counter initiated interrupt

- timeinitiated interrupt

Abbreviation of Input/Output.

Taking the input data at the input interface into the memory for program
execution and outputting the result of program execution to the output
interface.

A standard for representing relay-logic systems.

Abbreviation for Liquid Crystal Display.

A programming technique to operate a bit only for one scan at the moment
itsinput condition turns ON from the OFF state.

The bit which represents the smallest value in a byte, word, or double-word.
The digit which represents the smallest value in a number.
Abbreviation for Light-Emitting Diode.

Incorrect function.
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Master Control Relay:

MEWTOCOL-COM:

modem:

Most Significant Bit (MSB):
Most Significant Digit (MSD):

multidrop link:

noise:

non-hold:
normally-closed contact:
normally-open contact:
offline:

online:

overflow:

parity check:

peripheral device:

PLC:

potentiometer:

programmable controller:

RAM:

258

A relay which controls any series of programs with its operation. If the
master control relay is de-energized, all of the contacts and devices
controlled by the master control relay are de-energized.

A half-duplex communication protocol for FP series programmable
controllers that performs communication between a computer and
programmable controllers.

Abbreviation for MOdulator/DEM odulator. The modem modulates digital
signals and transmits them through a telephone line.

The bit which represents the greatest value in a byte, word, or double-word.
The digit which represents the greatest value in a number.

A communication link in which one host can communicate with two or more
stations.

Random, unexpected electrical signals, that are caused by radio waves or by
electrical or magnetic fields.

The memory area whose contents will be lost or modified if operating power
islost or if the mode of the programmable controller is changed from RUN
to PROG.

A contact which is closed when the coil of the relay is not activated.

A contact which is open when the coil of the relay is not activated.

Not being in continuous communication with another processor.

Being in continuous communication with another processor.

The act of exceeding the maximum limit in aregisters capacity.

A check method for the number of 1sin acharacter when data
communication is performed. The parity check is performed by calculating
the number of onesin acharacter.

Devices that are connected to the programmeable controller.

Abbreviation for Programmable Logic Controller. See programmable
controller.

A simple transducer which works based on resistance change. The FP1
manual-set registers work according to the potentiometers named “V0”,
“Vl” , HV2H , Or HV3H i

A control device which can be programmed to control process or machine
operations. A programmable controller is often referred to as a PLC when
abbreviated.

Random Access Memory. RAM provides an excellent means for easily
creating and altering a program. Many of the FP series programmable
controllers use RAM with battery backup for the application memory.



register:
ROM:
RS232C:

RS422:

rung:

scan.

self-diagnostic function:

serial communication:
stop bit:
system errors:

system register:

trailing edge differential:

two's complement:

underflow:

watchdog timer:

word:
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A unit of memory for various types of data. A register isusually 16 bitswide.
Read Only Memory. See EEPROM and EPROM.

An EIA communication standard for data transmission media that isless than
15 m. Most common serial communication standard.

An EIA communication standard for data transmission media.

Term for aladder program. A rung refers to the programmed instructions that
drive one output.

Time required to read all inputs, execute the program, and update local and
remote information.

A function within the programmable controller which monitors operation and
indicates any fault that is detected.

A communication style in which data is transmitted bit by bit serially.

The last bit when a character is transmitted.

Errors resulting from the device or the environment.

The registers used only for system settings of the programmable controller.

A programming technique to operate a bit only for one scan at the moment
itsinput condition turns OFF from the ON state.

A number system used to express positive and negative numbersin binary. In
this system, the number becomes negative if the most significant bit of the
datais“1”. In FP series programmable controllers, numbers are expressed
using the two’s complement.

The act of going below the minimum limit in aregister’ s capacity.

A timer that monitors processing time of the programmable controller. If the
program does not time out, the processor is assumed to be faulty.

A unit of bitswhich isusually executed at the same time. A word is
composed of 16 bits.
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8-10. Product Types

1. Control Units

EEPROM

14
Input: 8
Output: 6

24V DC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12313B
AFP12343B
AFP12353B

100 V to
240V AC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12317B
AFP12347B
AFP12357B

EEPROM

16
Input: 8
Output: 8

24V DC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12113B
AFP12143B
AFP12153B

Source

Relay
Transistor (NPN open collector)

AFP12112B
AFP12142B

100 V to
240V AC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12117B
AFP12147B
AFP12157B

Source

Relay
Transistor (NPN open collector)

AFP12116B
AFP12146B

RAM

24
Input: 16
Output: 8

24V DC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12213B
AFP12243B
AFP12253B

Source

Relay
Transistor (NPN open collector)

AFP12212B
AFP12242B

100 V to
240V AC

Sink/
Source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12217B
AFP12247B
AFP12257B

Source

Relay
Transistor (NPN open collector)

AFP12216B
AFP12246B

RAM

24
Input: 16
Output: 8

24V DC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12213CB
AFP12243CB
AFP12253CB

Source

Relay
Transistor (NPN open collector)

AFP12212CB
AFP12242CB

100 V to
240V AC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12217CB
AFP12247CB
AFP12257CB

Source

Relay
Transistor (NPN open collector)

AFP12216CB
AFP12246CB
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RAM

40
Input: 24
Output: 16

24V DC

Sink/
source

8-10. Product Types

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12413B
AFP12443B
AFP12453B

Source

Relay
Transistor (NPN open collector)

AFP12412B
AFP12442B

100 Vto
240V AC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12417B
AFP12447B
AFP12457B

Source

Relay
Transistor (NPN open collector)

AFP12416B
AFP12446B

RAM

40
Input: 24
Output: 16

24V DC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12413CB
AFP12443CB
AFP12453CB

Source

Relay
Transistor (NPN open collector)

AFP12412CB
AFP12442CB

100 Vto
240V AC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12417CB
AFP12447CB
AFP12457CB

Source

Relay
Transistor (NPN open collector)

AFP12416CB
AFP12446CB

RAM

56
Input: 32
Output: 24

24V DC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12513B
AFP12543B
AFP12553B

100 Vto
240V AC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12517B
AFP12547B
AFP12557B

RAM

56
Input: 32
Output: 24

24V DC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12513CB
AFP12543CB
AFP12553CB

100 Vto
240V AC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12517CB
AFP12547CB
AFP12557CB

RAM

72
Input: 40
Output: 32

24V DC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12713B
AFP12743B
AFP12753B

100V to
240V AC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12717B
AFP12747B
AFP12757B

RAM

72
Input: 40
Output: 32

24V DC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12713CB
AFP12743CB
AFP12753CB

100V to
240V AC

Sink/
source

Relay
Transistor (NPN open collector)
Transistor (PNP open collector)

AFP12717CB
AFP12747CB
AFP12757CB
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2. Expansion Units

8 Source — AFP13802
Input: 8 Sink/source —_— AFP13803
Source Relay_ AFP13812
8 Transistor (NPN open collector)| AFP13842
'gst”t;t_“ , — Relay AFP13813
put: Sink/source |Transistor (NPN open collector)| AFP13843
Transistor (PNP open collector) | AFP13853
8 Relay AFP13810
Output: 8 Transistor (NPN open collector)| AFP13840
put Transistor (PNP open collector) | AFP13850
Triac AFP13870

16 .
) E— Sink/source — AFP13103

Input: 16

Source Relay AFP13112
16 Transistor (NPN open collector)| AFP13142
'gl'jt”t;t_BB Relay AFP13113
put: Sink/source |Transistor (NPN open collector)| AFP13143
Transistor (PNP open collector) | AFP13153
16 Relay AFP13110
Output: 16 Transistor (NPN open collector)| AFP13140
Relay AFP13212
Source Transistor (NPN open collector)| AFP13242
24V DC Relay AFP13213
o4 Sink/source |Transistor (NPN open collector)| AFP13243
Input: 16 Transistor (PNP open collector) | AFP13253
Output: 8 Source Relay AFP13216
100V to Transistor (NPN open collector)| AFP13246
240V AC Relay AFP13217
Sink/source |Transistor (NPN open collector)| AFP13247
Transistor (PNP open collector) | AFP13257
Source Relay_ AFP13412
Transistor (NPN open collector)| AFP13442
24V DC Relay AFP13413
40 Sink/source |Transistor (NPN open collector)| AFP13443
Input: 24 Transistor (PNP open collector) | AFP13453
Output: 16 Source Relay AFP13416
100V to Transistor (NPN open collector)| AFP13446
240V AC Relay AFP13417
Sink/source |Transistor (NPN open collector)| AFP13447
Transistor (PNP open collector) | AFP13457
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8-10. Product Types

3. Intelligent Units

* Analog input points: 4 channels/unit 24V DC AFP1402
* Analog input range: 0to5V, 0to 10V, 0 to 20 mA
« Digital output range: KO to K1000 100 V to 240 V AC AFP1406

« Analog input points: 2 channels/unit 24V DC AFP1412
» Analog input range: 0to5V, 0to 10V, 0 to 20 mA
« Digital output range: KO to K1000 100 V to 240 V AC AFP1416

4. Link Units

FP1 Transmitter Master Unit enables the FP1
to exchange /O information with slave stations
at a remote site using a twisted pair cable. By
connecting with another FP1 Transmitter
Master Unit or with an FP3 Transmitter Master
Unit, you can exchange I/O information with
another FP1. Communication medium (RS485
port): Twisted pair cable up to 32 inputs and
32 outputs can be controlled per unit.

The FP1 I/O Link Unit is the interface unit for
exchanging I/O information between an 24V DC AFP1732
FP3/FP5 and an FP1.

When the FP1 is connected to the FP3/FP5
Remote 1/0 System via the FP1 I/O Link Unit,
you can exchange /O information,

using a 2-conductor cable.

RS485 -~ RS422/RS232C signal converter.
Used for communication between the
programmable controller and your computer.
Communication medium (RS485 port):
2-conductor cable or twisted pair cable

RS485 - RS422 signal converter for FP1
Control Unit.

Used for communication between the C-NET
Adapter and FP1 Control Unit.

24V DC AFP1752

100 Vto 240V AC AFP1756

100 Vto 240V AC AFP1736

24V DC AFP8532

100 Vto 240V AC AFP8536

AFP15401

5. Programming Tools

FP Programmer I

AFP1114 Handheld programming device for FP Series

programmable controllers

AFP15205 Cable needed for connection between the
Control Unit's RS422 port and the FP
AFP1523 Programmer II's communication port.
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NPST-GR Programming Support Tool

AFP266538 Program editing software for use with
commercially available computers.

(System required: IBM PC-AT or 100%
compatible with 4MB or more EMS, 2MB or
more hard disk space, MS-DOS Ver. 5.0 or
later, and EGA or VGA display mode)

AFP266528 Program editing software used with
commercially available computer.

(System required: IBM PC-AT or 100%
compatible)

Some instructions (compare instructions such
as “ST =") cannot be programmed with
NPST-GR Ver. 2.

AFP15205 Cable needed for connection between the
Control Unit's RS422 port and the RS422/232C

AFP1523 Adapter's RS422 port.

AFP8550 RS422 - RS232C signal converter.

Used for connection between the computer’s
RS232C port and the FP1 Control Unit's RS422
port when programming with NPST-GR.

Needs to be Cable needed for connection between the
made to match | RS422/232C Adapter’'s RS232C port and your
your computer | computer.

Refer to the wiring example below.

RS232C Cable Example:

(1) R$422/232C Adapter & IBM PC-AT (9 pin) (2) R$422/232C Adapter & personal computer (25 pin)
Connected to Connected to Connected to Connected to
RS422/232C Adapter IBM PC-AT side RS422/232C Adapter personal computer side

(25-pin male type) (9-pin female type) (25-pin male type) (25-pin male type)

RD (RXD) SD (TXD) RD (RXD) RD (RXD)

CS (CTS) CS (CTS) CS (CTS)
DR (DSR) DR (DSR) DR (DSR) DR (DSR)
RS (RTS)
CD (DCD) CS (CTS) CD (DCD) CD (DCD)
ER (DTR) ER (DTR) ER (DTR)

*RS232C interface connector pins of RS422/232C Adapter
(25-pin female type)

<R

| 14

/

1

000000000004
0000000000

s w
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Memory (for C24, C40, C56, and C72 series)

AFP1201

8-10. Product Types

EPROM built-in

AFP1202

EEPROM built-in

AFP1203

EEPROM built-in

FP ROM Writer

AFP5651

ROM programmer for FP series Programmable
Controllers [EEPROM (28C256 or equivalent)
cannot be programmed].

AFP15205

AFP1523

Cable needed for connection between the
Control Unit's RS422 port and the RS422/232C
Adapter’'s RS422 port.

AFP1810

Adapter needed to program the FP1 Memory
Unit (AFP1201) and Master Memory Units
using the FP ROM Writer or commercially
available ROM writer (recommended ROM
writer: Aval Data Corporation’s PECKER11).

6. Maintenance Parts

AFP1801

For FP1 Control Unit
(C24, C40, C56, and C72 series)

AFP1803

Used to short the COM terminals when loads
of the same voltage are connected to the FP1's
outputs.

AFP15101
AFP15103
AFP15105

Cable needed for connection between the
Control Unit and Expansion Unit.
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INDEX

INDEX

A

adjustable input time filtering function 3
advanced control functions 2to4
ambient temperature 29
AND (AN) 103
AND & AND not operation 139
AND egual (AN =) (AND =) 129, 135
AND egual not (AN < >) (AND < >) 129, 135
AND equal or larger
(AN >=) (AND > =) 129, 135
AND equal or smaller
(AN<=)(AND< =) 129, 135
AND larger (AN >) (AND >) 129, 135
AND not (AN/) 103
AND smaller (AN <) (AND <) 129, 135
AND stack (ANS) 105
auxiliary timer instructions 144, 155
B
backup battery holder 23
basic configuration of the
programmable controller 58
basic function instructions 92, 96
basic instructions 92
basic sequence instructions 92, 95
battery error (self-diagnostic error) 203
baud rate selector 22,23
BCD arithmetic instructions 144, 151
BCD data 191
BIN arithmetic instructions 144, 150
Bit manipulation instructions 144, 155
Boolean ladder mode 70
Boolean non-ladder mode 70
built-in DC power output for inputs 30
built-in DC power output
terminals for input 22t0 24
C
C-NET Adapter 11
C-NET Adapter S1 type 11, 28, 36, 38

266

Cl4 series 8,22,37,47,51
C16 series 8,22,37,47,51
C24 series 8, 23,37,47,51
C40 series 9, 23, 37,48, 51
C56 series 9,23,37,48,51
C72 series 9,23,37,48,51
cautions for installation 41
Central Processing Unit (CPU) 58
channel 25
clock/calendar control function 4
combination of units 13
communication functions 5to7
compare instructions 92,97
COM PORT 7
computer link function 5
configuring NPST-GR Software 76

connector for memory and master

memory unit 23
constant 148
constant length scan setting function 4
control instructions 92, 96
control specifications 31
Control Unit 22,23,37
counter (CT) 119
current consumption 30
cyclic execution method 60
D

data comparison instructions 144, 152
data conversion instructions 144, 153
data handled in the FP1

programmable controller 147
DATA LENGTH 77
data rotate instructions 144, 155
data shift instructions 144, 154
data transfer instructions 144,150
decimal constant (K constant) 148
diagnosing output malfunction 211
differences between NPST-GR

Ver.24and 3.1 241



differences between the FP

Programmer and FP Programmer 1 243
dimensions 37,38
DIN rail attachment lever 221028
DIN rail mounting 40
downloading a program to

the programmabl e controller 80
duplicated output (total-check error) 141, 203
duplicated use of output 141

E
E16 series 10, 24, 37, 48, 52
E24 series 10, 24, 37, 47, 51
E40 series 10, 24, 37, 48, 51
E8 series 10, 24, 37, 48, 52
end (ED) 126
exiting NPST-GR 78
expansion 42
expansion cable 42
expansion connector 22t0 27
expansion of units 12
Expansion Unit 24,37
F

FO (MV) 16-bit data move 158
F1 (DMV) 32-bit data move 160
F6 (DGT) hexadecimal digit move 162
F22 (+) 16-bit data[S1 + S2 — D] 165
F23 (D+) 32-bit data

[(S1+1, S1) + (S2+1, S2) — (D+1, D)] 167
F27 (-) 16-bit data[S1 - S2 — D] 169
F28 (D-) 32-bit data

[(S1+1, S1) - (S2+1, S2) — (D+1, D)] 171

F30 (*) 16-bit data[S1 x S2 — (D+1,D)] 173

F31 (D*) 32-bit data
[(S1+1, S1) x (S2+1, S2) —
(D+3, D+2, D+1, D)]

F32 (%) 16-bit data
[SU/S2 - D...(DT9015)]
F33 (D%) 32-bit data
[(S1+1, S1)/(S2+1, S2) —

175

177

179

(D+1, D)...(DT9016, DT9015)]
F60 (CMP) 16-bit data compare
F61 (DCMP) 32-bit data compare

181
184

F80 (BCD)
16-bit data — 4-digit BCD data

F81 (BIN)
4-digit BCD data — 16-bit data

features

forced ON/OFF control function
FP Programmer Il

FP1 A/D Converter Unit

FP1 CPU version 2.7

FP1 D/A Converter Unit
FP11/0 alocation table

FP1 1/0O Link Unit

FP1 Transmitter Master Unit

INDEX

187

189

2to7

4

17,83

11, 25, 35, 38, 53
245

11, 25, 35, 38, 54
220

11, 27, 36, 38, 55
11, 26, 36, 38, 55

function key label 71
function window 69
G
general communication 7
genera specifications 29, 30
grounding 43
H
hexadecimal constant (H constant) 149
high speed counter function 2
high speed counter special instructions 144, 156
high-level instructions 144
hints for programming basic instructions 139

hints for programming high-level

instructions 191

hold 148
how to program ROM 17,87
how to program the programmable

controller 62 to 66
how to set system registers 231
how to use BCD data 191
how to useindex registers (1X, 1Y) 193

|

index registers (I1X, 1Y) 193
input interface 58, 59
input specifications 32
input terminal layouts 47,48
input terminals 22t024,45t048
input update stage 60
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INDEX

installation 40 NPST-GR configuration 69
Intelligent Unit 11, 25, 38 NPST-GR installation 72
interlock circuit 139 NPST-GR Software 16, 67
interrupt input function 3 NPST-GR startup 75
1/0 allocation 65, 66
1/0O name board 22t024 )
/O state indicators 22t0 24 ON-delay timer circuit 139
1/O update 61 one shot circuit 139
1sunitstimer (TMY) 115
K operands for basic instructions 93
keep (KP) 113 operands for high-level instructions 146
operating principles 58
L operation error 196, 203
ladder diagram 62 operation monitor LEDs 22, 23, 26, 27, 202
ladder symbol mode 70 operation status when an error occurs 203
leading edge differential (DF) 109 OR (OR) 104
Link Unit 11, 26, 38 OR & OR not operation 139
LOGGED DRIVE/DIRECTORY 77 OR equal (OR =) (ORD =) 131, 137
logic operation instructions 144, 153 OR equal not (OR < >) (ORD < >) 131, 137
OR equal or larger
M (OR > =) (ORD > =) 131, 137
maintenance 216 OR equal or smaller
manual dial-set register control function 3 (OR <=) (ORD <=) 131, 137
master control relay (MC) 124 OR larger (OR >) (ORD >) 131,137
master control relay end (MCE) 124 OR not (OR/) 104
memory for operand 58 59 OR smaller (OR <) (ORD <) 131, 137
memory for program 58, 59 OR stack (ORS) 106
Memory Unit 86 out (OT) 101
memory unit creation 86 output interface 58, 59
menu bar 69, 70 output specifications 33,34
menu window 69, 71 output terminal layouts 51, 52
MEWNET-F system 7 output terminals 22,23, 24,49
MEWNET-TR system 6 output update stage 60
mode sel ector 22,23, 27 overflow 198
modem communication 6, 246
momentary power drop 44 P
panel mounting 40
N password protection function 4
no operation (NOP) 114 performance specifications _ _
Control Unit and Expansion Unit 31to 34
non-hold 148 Intelligent Unit 35,36
not (/) 102 Link Unit 36
NPST menu 71 PLC MODE 72
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PLCTYPE 72,77
pop stack (POPS) 107
potentiometer 22,23
power supply LED 25,28
power supply lines 44
power supply terminals 22t0 27
preventive maintenance 216
printing 82
processing BCD datain the

programmabl e controller 192
product types 260 to 265
program execution stage 60
PROGRAM NAME 72
programming area 69, 71
programming screen 69
PROGRAMMING STYLE 79
programming tools 16, 17
programming tools connector 22,23
pulse catch input function 3
pulse output function 2
push stack (PSHS) 107

R
rated operating voltage 29,43
read stack (RDS) 107
receive data monitor LED 28
relays and timer/counter contacts 63
removable termina 217
replacement of backup battery 216
reset (RST) 111
RS232C port 23
RS422 port 28
R$485 interface 28
S

safety 44
saving a program to disk 81
scan time 61
SCREEN MODE 77
self-diagnostic error 202
self-diagnostic function 202
self-hold circuit 139

send data monitor LED

set (SET)

shift register (SR)

specid instructions

specifications

start (ST)

start equa (ST =) (STD =)

start equal not (ST <>) (STD < >)

INDEX

28

111

122
144, 156
29t0 38
101
127, 133
127,133

start equal or larger (ST > =) (STD >=) 127,133

start equal or smaller

(ST<=)(STD<=) 127, 133
start larger (ST >) (STD >) 127, 133
start not (ST/) 101
start smaller (ST <) (STD <) 127,133
station number selector 27
submenu 71
system registers 58, 59, 230 to 240
system watchdog timer error 202
T

table of basic instructions 95t0 99
table of FP1 units 8to 11
table of high-level instructions 150 to 156
table of instruction codes for

the FP Programmer Il 140
table of memory areas 221, 222
table of special dataregisters 226, to 229
table of special internal relays 22310225
table of system registers 23210 240
terminate switch 28
terminology 254 t0 259
tool services 61
total-check error 202
trailing edge differental (DF/) 109
TRANSRATE 77
troubleshooting 204

U

underflow 198
unit expansion 42
up/down counter and left/right

shift register instructions 144, 155
USE/MAX (STEP) 72
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INDEX

\
versions of programming tools 241
voltage range selection terminal 25
W
When an ALARM LED isON 209
When all LEDs are OFF 210
When an ERR. LED isON 205
When “PLC=COMM. ERR” is
displayed on the NPST-GR screen 214
When “PROTECT ERROR” is displayed 215
wiring 4310 56
wiring power supply 43
word externa input relay (WX) 148
word external output relay (WY) 148
word interna relay (WR) 148
Z
0.1s unitstimer (TMX) 115
0.01s unitstimer (TMR) 115

270



RECORD OF CHANGES

RECORD OF CHANGES

ACG-MO0051-1
ACG-M0051-2

DEC.1993
FEB. 1995

First edition
2nd edition
The descriptions of MEWNET-TR are added.
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