ARCT1F397E-6

Panasonic

PROGRAMMABLE CONTROLLER

FP2 New Analog Unit
Technical Manual

2013.7

panasonic.net/id/pidsx/global



Safety Precautions

Observe the following notices to ensure personal safety or to prevent accidents.

To ensure that you use this product correctly, read this User’s Manual thoroughly before use.
Make sure that you fully understand the product and information on safety.

This manual uses two safety flags to indicate different levels of danger.

WARNING

If critical situations that could lead to user’s death or serious injury is assumed by
mishandling of the product.

-Always take precautions to ensure the overall safety of your system, so that the whole
system remains safe in the event of failure of this product or other external factor.

-Do not use this product in areas with inflammable gas. It could lead to an explosion.
-Exposing this product to excessive heat or open flames could cause damage to the lithium
battery or other electronic parts.

CAUTION

If critical situations that could lead to user’s injury or only property damage is
assumed by mishandling of the product.

-To prevent excessive exothermic heat or smoke generation, use this product at the values
less than the maximum of the characteristics and performance that are assured in these
specifications.

-Do not dismantle or remodel the product. It could cause excessive exothermic heat or smoke
generation.

-Do not touch the terminal while turning on electricity. It could lead to an electric shock.

-Use the external devices to function the emergency stop and interlock circuit.

-Connect the wires or connectors securely.

The loose connection could cause excessive exothermic heat or smoke generation.

-Do not allow foreign matters such as liquid, flammable materials, metals to go into the inside
of the product. It could cause excessive exothermic heat or smoke generation.

-Do not undertake construction (such as connection and disconnection) while the power
supply is on. It could lead to an electric shock.

Copyright / Trademarks

-This manual and its contents are copyrighted.
-You may not copy this manual, in whole or part, without written consent of Panasonic
Industrial Devices SUNX Co., Ltd.
-Windows is a registered trademark of Microsoft Corporation in the United States and other
countries.
-All other company names and product names are trademarks or registered trademarks of
their respective owners.

PLC_ORG



Table of Contents

Precautions Before You Start

1 Functions and Restrictions of the Unit........ccccuiiiiiiiiiiiiiie e 1-1
1.1 Features and Functions of the Unit ... 1-2
L2 TYPE OF UNI oot e e e e e e e e e et e e e e e e e e s e sanbbeeeaaae s 1-3
1.3 Analog I/O Data Processing FUNCLIONS .....coioiiiiiiiiiieiee e 1-4
IR 700 AN =1 [ Yo T 1 ] o 0 R 1-4
1.3.2 Analog OULPUL PrOCESSING ...uuvvvriiiieeeeiiiiriieireeesssssieeeeeee e e s s snnraaeeeaeesssnnsnseeeeeeeessnssnneees 1-5
1.4 Installation ReSTIICTIONS ..o e e e e e 1-6
1.4.1 Installation Position of Analog Input Unit and Output Unit...........ccccoeiiiiiiiiieininiiinne. 1-6
1.5 CUITeNnt CONSUMPLION ...iiii ittt e e e e s e e e e e e s s st e e e e e e e snnbe e e e eeeeseannnrnnneaeeeas 1-7
2. Parts and FUNCLIONS ...t e e e e e eeennaes 2-1
2.1 ANAlOg INPUL UNIT ..ot e e e e et e e e e e e e st e e e e e e e e e ennneeeeas 2-2
2.1.1 Analog Input UNit (FP2-AD8BWVI) ......cuiiiieeiiiiiiiiie e e e e ceeiee e e e e e e s siaee e e e e e s s snrnreeeeeeeaennnes 2-2
2.1.2 Analog Input Unit (Channel isolation type) (FP2-AD8X).........ccccuvreirieeeeiiiiiiiereeeenennns 2-3
2.1.3 RTD INPUt UNit (FP2-RTD)....cetiiiiiiiieiiiiieeiiieie ettt sttt et e e ssaae e sneeee s 2-4
2.2 Analog OUtpUt Unit (FP2-DAQ) ....ueeeeiee ettt e e e e e e e e e e e s 2-5
G T YV T o Yo P SUPPPPPPRRRRN 3-1
3.1 Wiring of Terminal BIOCK ......ooouiiiiiiieiieeee et 3-2
3.1.1 Input Unit (FP2-AD8X) (FP2-RTD) ....eeiiuiiiiiiiiiieeiiiie et sitee e siree e 3-2
3.1.2 Input Unit (FP2-AD8VI)/Output Unit (FP2-DA4) .......cooiiiiiiiiiiee e 3-5
3.2 Wiring fOr ANAIOG INPUL ..ot e e e e e e e e e e eee s 3-6
3.2.1 Analog Input Unit (FP2-ADBVI)........uuuiiiiieeiiiiiiiieee e e s s seee e e e e s e saeeee e e e e e snnnnreeeeeae s 3-6
3.2.2 Analog Input Unit (FP2-ADS8X) ...ttt ea e e 3-7
3.2.3 RTD INpUt UNit (FP2-RTD).....utiiieiiiee ettt sie et stae e e siten e e s sntee e e nnnee e e e 3-10
GRS VIV TaTaTo T ol gAY aF=1 Lo Yo T @ U1 o]V ) SRR 3-11
3.3.1 Analog Output Unit (FP2-DAA) ...ttt 3-11
4. Setting I/O Range and 1/O AllOCAtioN.........coiviiiiiiiiiiiiice e 4-1
o R V@ AN [o Yo 4 To ] o H PP PRPRT 4-2
4.1.1 Setting the Analog INPUL RANGE .........uviiiiiie e e e e e srere e e 4-2
4.1.2 Setting the Analog OULPUL RANGE ... ..uuiiiiiiieiiee e 4-3




4.2 110 Allocation and SIOt NUMDEIS ..uuueiii e e e e e s e e earaaaas 4-4

4.2.1 Occupation I/O Areas and 1/O AIOCALION ..........uuuuiiiiiaeiiiiiee e 4-4
4.2.2 Confirmation of I/O NO. AlIOCALION........cccviiiiiiiie e 4-5
4.2.3 SIOt NUMDEIS ...t 4-6
5. Power On/Off and Initial Settings ........ceiiiiieiiieeeccce e 5-1
5.1 Unit Operation When turning the Power On/Off ... 5-2
5.1.1 AN@log INPUL OPEIALION ......ueeeiiiiiee ettt ee ettt e e e e e e be e e e e e e e e snnbereeeaeas 5-2
5.1.2 Analog OULPUL OPEIALION .......eiiiiiiiiiiiiiiie ettt e e e e e e et e e e e e e e e snneeeeeeaens 5-2
5.2 Initial Setting Programs . ...t e e e s s s er e e e e e s st e e e e e e e sn e e e e e e e e anns 5-3
I I [ ] 01U A= 14 o SR 5-3
I @ U1 o101 BT 11 Vo TSP 5-4
6. Analog 1/0 Conversion CharacteristiCS........ccvvvviiiiiieieeeeeecie e, 6-1
6.1 Analog Input Conversion CharaCteriStiCS ... .ciiiviiiiiiiiiiiiie e e 6-2
6.1.1 Current Input Range: 410 20 MA ... 6-2
6.1.2 Current Input Range: -20 10 +20 MA ... 6-2
6.1.3 Voltage INpUt RANGE: 110 5V .o 6-3
6.1.4 Voltage Input Range: -10 10 +10 V....uuuiiiiiiee ittt e e et e e e e e snrnaeeee s 6-3
6.1.5 Voltage Input Range: -100 t0 +100 MV ....ccoiiiiiiiiiiieee et e e nreaee e 6-4
6.1.6 Thermocouple INPUL RANGE ......ccooiiiiiiieieee et ee e e e s e e e e e e st e e e e e e e e snreaeeeee s 6-5
6.1.7 R.T.D. (Resistance Thermometer Device) Input Range ..........ccooccuvvveveeeeiiiicnvieeneeennn 6-6
6.2 Analog Output Conversion CharaCteriStiCS .......uuuiiiuiiiiiiieee e 6-7
6.2.1 Voltage Output Range: -10 10 10 V...ooiiiiiiiiii e 6-7
6.2.2 Current Output Range: 0t0 20 MA ... e 6-7
7. Basics Of ANAlOg INPUL ..o 7-1
7.1 Reading the ANalog INPUL DAta .......cooiiiiiiiiiiiiiiei e e 7-2
7.1.1 Reading the Analog INPUL DAta........c.ccvvierieeeiiiiiiieicee e e e e e e e e snreaeeee s 7-2
7.2 TIMIiNG fOr REAAING DALA ...cceiiiiiiiiiiiiiei et e e e 7-3
7.3 SAMPIE PrOQIAM oottt e e ettt et e e e e e s bbb e e e e e e e e e annbeaeeaaeeesananneees 7-4
7.3.1 Basic Program (Analog INPUL UNIL) ....eeeereeee i r e 7-4
7.3.2 Scale Conversion Processing Program ..........ccuueeeiiioiiiiiiiiieea et 7-6
8. Optional Settings for Analog INPUL.......ccooeiii i 8-1
8.1 Average ProCesSSing SEHING ..ot e e e 8-2
8.1.1 Average Processing for ANalog UNit...........coviiiiiiiiieeei e 8-2
S ST T 4] o] (=T o T [ = o P 8-4
8.1.3 Offset Setting PrOogram..........cciiiiiiiiiiiiieii e e e cre e e e e s e e e e e e s s e e e e e e e e snnrnaneeees 8-6
8.2 Temperature Sensor Input Broken Wire Detection ............ceeeiiiiiiiiiiiiiiieeiniiiieeeeeee 8-8
8.2.1 Broken Wire Detection for ANalog UNit.........oooueiiiiiiiiiiiiie e 8-8




8.2.2 SAMPIE PrOGIaM ..ccii ittt ettt e e e e et e e e e e e e s nanbeeeaaae s 8-9

9. Basics Of ANAlog OULPUL ....ooiieiiieee e 9-1
9.1 Writing the ANalog OULPUL DAt8 .....ccoeeeiiiiiiiiiiieee et 9-2
IS T T g T o] (=T o oY | - o SRR 9-3
9.2.1 Basic Program (Analog OULPUL UNIt)........ooieiiiiiiiiiieeieiiie e 9-3
10. Optional Settings for Analog OULPUL........oooviiiiiiiiiieee e 10-1
10.1 Analog Output HOIA SETHING ...eeeiiiieiiiiieie e 10-2
O Y- L] ] (=l ol fo o | &= 1 4 TP PTTTR S 10-3
10.2.1 Final Value Of RUN MOUE ......coiiiiiiiiiiiie ettt 10-3
10.2.2 Output Hold (Any Value) Setting (Analog Output Unit).......ccceveeeviiiiiieeneee e 10-4
11. TroubleSNOOTING ..ccciieeeee e 11-1
11.1 Troubleshooting (ANalOg INPUL) ..o 11-2
11.1.1 Analog Input Value Cannot be REAd ..........ccoiiiiiiiiiiiee i 11-2
11.1.2 Analog Input Conversion Value is Unsteady ........cccccceevvvcviiieiieeeiiiiiiienee e 11-2
11.1.3 Proper Current Input Conversion Value Cannot be Obtained ...........ccccccceeevvennnneee. 11-2
11.1.4 Proper conversion Value Cannot be Obtained During Thermocouple Connection 11-2
11.1.5 Proper conversion Value Cannot be Obtained During R.T.D. Connection............. 11-2
11.2 Troubleshooting (ANalog OULPUL) ....ccceiieiiie e e e 11-3
11.2.1 Analog Output Value iS UNStEaAY ..........eeiiiiiiiiiiiiiiiiie et 11-3
11.2.2 Analog Output Value Does NOt Change ..........ccuuueeiiiaiiiiiiiieee e 11-3
12. SPECITICALIONS .. e e 12-1
12.1 Table of SPECIfICAIONS ..ccooeeeeei e 12-2
12.1.1 Table of Input/Output Contact AllOCAtION .........ccevvvvieeeeiiicee e 12-7
12.2 Table of Shared MemMOTrY AFCa.......couiiiiiiiiiee et 12-8
12.2.1 Shared Memory of Analog INPUL UNIt..........oooiiiiiiii e 12-8
12.3 Analog /O Conversion CYClE TiME.....cuuuiiiiieii e 12-14
13. Dimensions, Sample Programs and Others .........cccccovveiiiiiiiinneeeeeee, 13-1
R T B 10 Y=T 0 1] T ] 1T PETTR SR 13-2
IR 300 000 N g =Y [ Yo 1 o101 1V 1 R 13-2
IR 300 2 AN g =Y (o To [ @ 101 010 ) 0 ) 13-3
13.2 SAMPIE PrOQIAMS ...eieiiiiieeiiiitieie ettt e ettt e e e e e s e bbb e e e e e e e e e aanbe e e e e e e e e e annreneeas 13-4
13.2.1 Temperature Control by PID OPeration ...........cccuueeeiieaiiiiiiiieiiae e 13-4




Precautions Before You Start

Differences with the conventional unit A:Available
Remarks
Measurement FP2-AD8 | FP2-AD8VI | FP2-AD8X | FP2-RTD
Input type Type (between
range AFP2400 | AFP2400L AFP2401 | AFP2402
channels)
Non-isolated A A A
+10V -10to +10 V
Isolated A
Non-isolated A A A
Voltage lto5V lto5V
Isolated A
Non-isolated A A
+100 mV -100 to +100 mA
Isolated A
+20 mA -20to +20 mA Non-isolated A A
Current -
4t0 20 mA 4to 20 mA Non-isolated A A
S 0 to +1500 °C A A
J -200 to +750 °C A A
J -100 to 400 °C Non-isolated A
K -200 to +1000 °C | or-isolate A A
Thermo- (FP2-AD8)
K -200 to 1200 °C A
couple K 100 10 600 °C Isolated A
20 (FP2-ADS8X)
T -200 to +350 °C A A
R 0 to +1500 °C A A
N -200 to 1300 °C A
Pt100 -100 to +500 °C A
Resistance Pt100 -200 to +650 °C A A
thermo- Pt100 -100 to 200 °C . A A
Non-isolated
meter JPt100 -200 to +650 °C A A
device JPt100 -100 to 200 °C A A
Pt1000 -100 to +100 °C A A A

About a similar manual

For FP2 Analog Input Unit, there are two manuals, which is for FP2-AD8 (traditional type), and for FP2-
AD8VI, AD8X and RTD (new type).
The appropriate manual must be referred to use each product.
Two manuals for FP2 Analog Output Unit FP2-DA4 include the same contents.)

Manual Name Manual No. Relevant models
This manual FP2 New Analog Unit ARCT1F397 FP2-AD8VI,FP2-AD8X,FP2-RTD
Traditional manual FP2 Analog Unit ARCT1F283 FP2-AD8

Current input with FP2-AD8X
If inputting current with FP2-ADB8X, install the provided resistor between the “B/-“ terminal and the “V/b”
terminal, and input after converting it to voltage.

’
\@% Reference: <3.2.2 Analog Input Unit (FP2-AD8X)>

For further details, refer to the specifications in the following manuals before you use.

e FP/FP2SH Hardware Manual ARCT1F320

e FP series Programming Manual ARCT1F353

iv




Chapter 1

Functions and Restrictions of the Unit




1.1 Features and Functions of the Unit

Features of analog input unit

e This is a unit to import various analog values (such as voltage, current or temperature) of displacement
sensors or pressure sensors, and to convert them to digital values in the unit.

o Input with multiple channels is available.
Analog input unit: 8 channels
Twenty types of input range such as voltage and temperature sensor are selectable and available for
various connection devices.(FP2-AD8X)

* Resistance thermometer device and thermocouple can be directly connected. (FP2-AD8X, FP2-RTD)

» High-speed conversion of 500 ps/channel for voltage/current range, etc.

e The resolution is 1/13107 to 1/65536 (temperature sensor is 0.1 °C. The input analog values are
converted to a maximum of 16-bit digital data.

Analog input units
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Features of analog output unit

e This is a unit to convert the data within the unit to analog values, and to output them to analog drive
devices such as inverter.

e Two types of output range are available (voltage: -10 V to +10 V and current: 0 to 20 mA).
Analog output unit: 4 channels
High-speed D/A conversion of 500 ps/channel.

e The resolution is 1/4096 and the data to output is treated as 12-bit digital data.

Analog output unit
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1.2 Type of Unit

B Analog input units

B Analog output unit
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FP2-AD8VI FP2-ADBX FP2-RTD FP2-DA
AFP2400L AFP2401 AFP2402 AFP2410
Name No. of channels Part No. Product No.

FP2 analog input unit Input 8 chs FP2-AD8VI AFP2400L
(Voltage/current type)
FP2 analog input unit
(Channel isolation type) Input 8 chs FP2-AD8X AFP2401
FP2 RTD input unit Input 8 chs FP2-RTD AFP2402
FP2 Analog output unit Output 4 chs FP2-DA4 AFP2410
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1.3 Analog I/O Data Processing Functions

1.3.1 Analog Input

The following process is performed.

1. Loading of analog input

The analog input data of the displacement sensor or pressure sensor are taken in the input part of the
analog unit.

2. Digital conversion
The analog input values are automatically converted to digital values successively in the unit.

3. Storage of digital values
The converted digital values are read by the user program as the data of the input relay area (WX).

@ Digital conversion processing

(1 Loading analog sighals

—

Vorl

CPU unit
Analog input unit

@ Reading digital values ~ Analog signal t
Pressure sensor

For the analog input, the following optional settings are available.
The optional settings can be specified by writing into the shared memory using the programs for each
channel if necessary.

Setting for No. of times of averaging
Sets the number of times to average the converted data.

Setting for temperature sensor broken wire detection
Sets to detect the disconnection of the input wiring for the input channels which has been set to the
temperature sensor range (thermocouple input range and resistance thermometer device).




1.3.2 Analog Output Processing

The following process is performed.

1. Writing of digital data

The digital data for the analog output are written in the output relay area (WY) corresponding to each
channel by the user program.

2. Analog conversion
The written data are automatically converted to analog values successively in the unit.

3. Output to analog drive devices
The converted analog values are output to analog drive devices such as inverter.

(2)Analog conversion processing

Qutputting to analog drive devices — @

Vorl

[J(D Whiting digital data Analog output t

For the analog output, the following optional settings are available.
The optional settings can be specified by writing into the shared memory using the programs for each
channel if necessary.

CPU unit

Analog output unit \

Inverter

Analog output hold setting

Sets to either “not hold”, “hold” or “hold (any value)” when changing to the FP2 CPU unit PROG. mode.




1.4 Installation Restrictions

1.4.1 Installation Position of Analog Input Unit and Output Unit

Can be installed in any slots on the CPU backplane and the expansion backplane except the slots for the
power supply unit and the CPU unit.

Backplane for CPU side
TTEe T . .
gﬁ T R
I 1 1 I
-y " l 1 1 1
(o) | 1 1 |
| 1 1 |
it L
- g ' : : : : Analog output unit Analog input units
S8 s Eals =
— == = T e |
g El
i Can be installed :
— in either position. E
Expansion -
cable E
91 om‘ T T T T T
S T T —~
I I 1 1 |
- R
L MM
\ 3 | B | | 1 1 I
) l I 1 1 |
® I I 1 1 I
! || & | I 1 1 |
-
—d | | 1 1 |
Q ® I I L L L
R —— = I i i Y ¥

Backplane for expansion side
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1.5 Current Consumption

The internal current consumption values for the FP2 analog units noted below.

When the system is configured, the other units being used should be taken into consideration, and a

power supply unit with a sufficient capacity should be used.

Name

Part No.

Product No.

Current consumption

(at 5V DC)
FP2 analog input unit FP2-AD8VI AFP2400L 400 mA or less
(Voltage/current type)
FP2 analog input unit FP2-AD8X AFP2401 300 mA or less
(Channel isolation type)
FP2 RTD input unit FP2-RTD AFP2402 300 mA or less
FP2 Analog output unit FP2-DA4 AFP2410 600 mA or less

Reference: For information on the internal current consumption of other units,
see <FP2/FP2SH User’'s Manual ARCT1F320>.
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Chapter 2

Parts and Functions



2.1 Analog Input Unit

2.1.1 Analog Input Unit (FP2-AD8VI)

AFP2400L

@ @

-]

[amama]

1. Analog input terminals

There are analog input terminals for channels 0 to 7.
The terminal block can be removed to facilitate wiring.
M3 solderless terminals can be used.

2. Range setting switch
Used to set the analog input range.
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2.1.2 Analog Input Unit (Channel isolation type) (FP2-AD8X)

AFP2401

@

AD8X

i

|

h——

1. Analog input terminals

There are analog input terminals for channels 0 to 7.

The terminal block can be removed.

The wiring connections should be carried out with the terminal block removed.

If it is hard to remove the terminal block, insert a driver for the terminal block into a gap between the
terminal block and the case to remove the block.

Reference: <3.1 Wiring of Terminal Block>

2. Range setting switch
Used to set the analog input range.
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2.1.3 RTD Input Unit (FP2-RTD)

AFP2402

@

!||!||!||!|H
.

1. Analog input terminals

There are analog input terminals for channels 0 to 7.

The terminal block can be removed.

The wiring connections should be carried out with the terminal block removed.

If it is hard to remove the terminal block, insert a driver for the terminal block into a gap between the
terminal block and the case to remove the block.

iafl Reference: <3.1 Wiring of Terminal Block>

2. Range setting switch
Used to set the analog input range.
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2.2 Analog Output Unit (FP2-DAA4)

AFP2410

§
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 RARRARARDA®

r - =—=——————————t

|

1. Analog output terminals

There are analog output terminal for 4 channels.

Terminals with a dot mark are not used; however, they are connected to the analog input circuit internally
so do not connect anything to them.

The terminal block can be removed to facilitate wiring.

M3 solderless terminals can be used.

2. Range setting switch
Used to set the analog output range.
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Chapter 3

Wiring



3.1 Wiring of Terminal Block

3.1.1 Input Unit (FP2-AD8X) (FP2-RTD)

A screw-down connection type for terminal block is used. The suitable wires are given below.

Terminal block socket

Item Description
Number of pin 16 pins
Manufacturer Phoenix Contact Co.
Model No. MC1,5/16-ST-3,5
Product No. 1840502
Suitable wires
No. of wires Size Nominal cross-sectional area
1 wire AWG #28 to 16 0.08 to 1.25mm?
2 wires AWG #28 to 20 0.08 to 1.5mm?

Pole terminal with a compatible insulation sleeve
If a pole terminal is being used, the following models manufactured by Phoenix Contact Co. should be
used.

Cross-sectional Part No.
Manufacturer 2 Size . . Without insulating
area (mm®) With insulating sleeve
sleeve
0.25 AWG #24 Al 0,25-6 BU A 0,25-7
0.34 AWG #22 Al 0,34-6 TQ A 0,34-7
. 0.50 AWG #20 Al 0,5-6 WH A 0,5-6
Phoenix
0.75 AWG #18 Al 0,75-6 GY A 0,75-6
Contact Co.
1.00 AWG #18 - A 1-6
0.5x2 AWG #20 AI-TWIN 2X 0,5-8 WH -
(for 2 pcs)
Pressure welding tool for pole terminals
Manufacturer Part No. Product No.
Phoenix Contact Co. | CRIMPFOX 6 1212034

For tightening the terminal block

When tightening the terminals of the terminal block, use a screwdriver (Phoenix contact Co., Product No.
1205037) with a blade size of 0.4 x 2.5 (Part No. SZS 0,4x2,5).

The tightening torque should be 0.22 to 0.25 N-m (2.3 to 2.5 kgf-cm) or less.
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Wiring method
(1) Remove the terminal block.
If it is hard to remove, insert a driver for the terminal block into a gap between the terminal
block and the case, and remove the terminal block
1. Firstly, remove the terminal block at the side of
ch4 to ch7. Insert the driver into the ch4 side
and ch7 alternately.

2. Remove the terminal block at the side of chO to

ch3. At this time, take care not to damage a
Temperature sensor  temperature sensor located in the center of the
position .

terminal block.

Trersvere

(2) Remove a portion of the wire’s insulation.

7 mm

(3) Insert the wire into the terminal block until it contacts the back of the block socket, and then
tighten the screw clockwise to fix the wire in place. (Tightening torque: 0.22 N-m to 0.25 N-m
(2.3 kgf-cm to 2.5 kgf-cm))

When using FP2-AD8X as current input

If 250Q resistor is connected, 4 to 20 mA is converted to 1 to 5V, and —20 to +20 mA is converted to -5V

to +5V.

e Crimp the provided resistor and the wiring using a pole terminal manufactured by Phoenix Contact Co.
(AI-TWIN2X0.5-8WH), and then connect to the terminal block. Use the wiring of which size is AWG22
(cross-sectional area: 0.33 mmz) or AWG20 (cross-sectional area: 0.5 mmz).

¢ When the pole terminal is not used, the tensile strength can be increased by winding the lead of the

resistor round the wiring.
Lead resistor

Specifications of resistor for current input

¢ Resistance value 250Q

e Rated power 0.25W

¢ TCR +25 ppm/°C
¢ Resistance value tolerance +0.1%

(4) Insert the terminal block into the unit firmly.




ﬁ Note:

* When removing the wire’s insulation, be careful not to scratch the core wire.

e Do not twist the wires to connect them.

* Do not solder the wires to connect them. The solder may break due to vibration.

o After wiring, make sure stress is not applied to the wire.

¢ In the terminal block socket construction, if the wire closes upon counter-clockwise rotation, the
connection is faulty. Disconnect the wire, check the terminal hole, and then re-connect the wire.

lof t WL
O X

Clockwise Counter
clockwise
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3.1.2 Input Unit (FP2-AD8VI)/Output Unit (FP2-DA4)

Suitable terminals and wires
M3 terminal screws are used for the terminals of analog input and output units. The following suitable

solderless terminals are recommended for the wiring to the terminals
@Fork type terminal @Round type terminal

|

6mmorless | [T)j | 6 mmorless | @T]—|

3.2 mm or more
3.2 mm or more

Suitable solderless terminals

Manufacturer Shape Part No. Suitable wires (mm2)

Round type 1.25-MS3 0.25 10 1.65

Fork type 1.25-B3A
JST Mfg. Co., Ltd.

Round type 2-MS3 10410 2.63

Fork type 2-N3A ) )
Suitable wires
Suitable wires Tightening torque
AWG?22 to 14 (0.3 to 2.0mm?) 0.5t0 0.6 N°m

Wiring to terminal block
Remove the terminal block before beginning the wiring operations. To remove the terminal block, push
downward on the release lever located at the top of the terminal block.

=

Terminal block

nes Note:

Install the terminal block by inserting it all the way to its original position and pressing the lock button on
the bottom of the unit. Then confirm that the terminal block is securely attached and cannot be removed.

Accessory terminal blocks can be purchased separately.
Accessory terminal block for FP2 1/O unit AFP2800 (5-pack)




3.2 Wiring for Analog Input

3.2.1 Analog Input Unit (FP2-AD8VI)

Voltage input (1to 5V, -10 to +10 V)

Input equipment ——

i i VO d—Input chD
.0 '_'i For
——|COM
COM Input terminal block k;T_'\': 11 i—lnp ut chi
Lo ==
12 J-—Input ch2

— For ===
ch2.ch3 { COMIEF===
V3 j—lﬂpul ch3

Va4 1 —input cha

L. For
- 1.COM }l chd,chs

1
—=3 | 5 k—Input ch5

1
| & *+—Input ché

For .. J
(B ){ [cou=3

V7 }—Inpul ch7

17 ]

Input terminal block
Current input (4 to 20 mA, -20 to +20 mA)

Input equipment Connect V terminal and | terminal. 1w | L Input cho
LID =
~—-cOM For
l>_ Vn = } chO.cht
Input ch "n" VT

In Input terminal block A |1 l—Input ch
L Com - |2 }—Input ch2
- ch2,ch3 { COMI'%:‘,

Vi j—l nput ch3

I',__;T'_' Va U —Input cha
LH Pe— -
b o

- } chd,ch5
LV

===7 |5 —Input ch5
[ g ===

== 1] j—l nput ché
(Fear ) [couk=+]

' )v—l nput ch?

Input terminal block
The voltage (approx. —10V) may be output momentarily (for approx. 200 ms) from the output terminal of
the analog output unit when the power supply of FP2/FP2SH turns on/off.
If it becomes a problem on the system, take appropriate measures, such as delaying the timing of the
power activation of connected external devices from the power activation of the PLC.

nes Note:

e Use double-core twisted-pair shielded wires. It is recommended to ground them. However, depending
on the conditions of the external noise, it may be better not to ground the shielding.

* Do not have the analog input wiring close to AC wires, power wires, or load wires from sources other
than the PLC.
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3.2.2 Analog Input Unit (FP2-AD8X)

Voltage input (1to 5V, -10 to +10 V, -100 to +100 mV)

Terminal  Terminal

block block
(| ar+ Al+ )
BI— BI—
Cho Chd
Vib Vib
Input equipment
Al+ .| b b |
(=) (| ar+ A+ )
B/—
Ch1 ol B Chs
(4}
J: Vib Vib Vib
— b Ll b b |
(| Al+ A+ )
BI— BI—
Ch2 Ché
Vib Vib
S b b -
(| ar+ ar+ )
B/— Bl—
Ch3 Ch7
Vib Vib
S b b -
AEF
Note:

e Use double-core twisted-pair shielded wires. It is recommended to ground the shielding. However,
depending on the conditions of the external noise, it may be better not to ground the shielding.

¢ Do not have the analog input wiring close to AC wires, power wires, or load wires from sources other
than the PLC.

Thermocouple (J,K, R, S, T, N)

Terminal  Terminal

block block
(| A+ ar+ N
Bi— B/—
ChO Chd
Wib Vib
Thermocouple ] thermocouple polarity:+ side AT Ll b b |J
@: (] A+ A+ [
e B/— B/— B/—
thermocouple polarity:- side Chi Chs
Vib Vib Vib
Ll b bo|J
b M A+ A+
BI— Bf—
Ch2 Ché
Vib Vib
S b b -
(| A+ A+ N
Bi— B/f—
Ch3 Ch?
Vib Vib
W b b 4

i Note:

e Perform the wiring correctly according to the polarity of the thermocouple. Also, to lengthen the signal
wire of the thermocouple, use the compensating wire of the thermocouple. (It is recommended to use
shielded wires and to ground the shielding.)

¢ Do not have the analog input wiring close to AC wires, power wires, or load wires from sources other
than the PLC.
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R.T.D. (Resistance thermometer device) (Pt100, JPt100, Pt1000)

Three-wire R.T.D.
(Resistance thermometer device)

Al+

B/—

Note:

Vib

ChD

Ch1

Ch2

Ch3

~

-

Terminal  Terminal
block block
Al + Al+
B/I— B/—
Vib Vib
b b
Al4 Al+
BI— B/I—
Vib Vib
b b
Al+ Al+
Bf— Bf—
Vib Vib
b b
Al+ Al+
BI— B/—
Vib Vib

-

Ch4

Chs

Ché

Ch7

o For copper wiring used in wiring the R.T.D. (resistance thermometer device), use insulated and thick
wiring not to allow a large build-up in electrical resistance. (It is recommended to use shielded wires

and to ground the shielding.)

* Do not have the analog input wiring close to AC wires, power wires, or load wires from sources other

than the PLC.




Current input (4 to 20 mA, -20 to +20 mA)
When using FP2-AD8X as current input, connect the provided 250 Q resistor, and then input after
converting it to voltage.

Terminal  Terminal
block block

(| A+ A+ ()
B/— Bf—
Cho Ch4
Vib Vib
Input equipment
Af+ \| b b |

(- (| A+ A+ |
B/—
resistance Chi ChE
- Vib Vib Vib
(+)
b | b b |

- (| A+ Al+ )
B/— B/—
Ch2 Che
Vib Vib
“ b b -
(| A+ A+ )
B/— B/—
Ch3 Ch7
Vib Vib
\| b b |J

ﬁ Note: When using FP2-AD8X as current input

If 250Q resistor is connected, 4 to 20 mA is converted to 1 to 5V, and —20 to +20 mA is converted to -5V

to +5V.

« Crimp the provided resistor and the wiring using a pole terminal manufactured by Phoenix Contact Co.
(AI-TWIN2X0.5-8WH), and then connect to the terminal block. Use the wiring of which size is AWG22
(cross-sectional area: 0.33 mmz) or AWG20 (cross-sectional area: 0.5 mmz).

« When the pole terminal is not used, the tensile strength can be increased by winding the lead of the

resistor round the wiring.
Lead resistor

Specifications of resistor for current input

¢ Resistance value 250Q

e Rated power 0.25W

¢ TCR +25 ppm/°C
¢ Resistance value tolerance +0.1%




3.2.3 RTD Input Unit (FP2-RTD)

R.T.D. (Resistance thermometer device) input (Pt100, JPt100, Pt1000)

Terminal ~ Terminal

block block
(| Ar+ Al+
B/— Bi—
Cho
Three-wire R.T.D. Vib Vib
(Resistance thermometer device) b b

Al+ -
Al Al+
B/— Bf— B/—
Ch1
Vib Vib

] o] [
b (| A+ Al+
Bi— B/—
chz2
Vib Vib
| b b
(| A+ Al+
B/i— B/I—
ch3
Vib Vib
.| b b

—d Note:

n

Ch4

Chs

[

Ch&

[

Ch7

e For copper wiring used in wiring the R.T.D. (resistance thermometer device), use insulated and thick
wiring not to allow a large build-up in electrical resistance. (It is recommended to use shielded wires

and to ground the shielding.)

¢ Do not have the analog input wiring close to AC wires, power wires, or load wires from sources other

than the PLC.
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3.3 Wiring for Analog Output

3.3.1 Analog Output Unit (FP2-DA4)

Voltage output (-10 to +10 V)

Input equipment ol
@ fcom i + Output chC
vn Lo
H com | L Outputchrnr Netused(| - ==
© ) Output terminal = V1
E Shielded wire In block COM[——  Cuput
Mot uaed{ . I:_‘:
= V2|
{COM I b output chz
— 12 |
Not used«[ g ——
== V3 !
\COM il + Output cha
=3 13 |
Mot used{ ] Mot used

QOutput terminal block

Current output (0 to 20 mA)

Load equipment o |
Vi com il L output cha
0 Output oh " oV~  ounec
ps COM Output terminal . 0
T In block o
@ =3 V1 ]
E Shielded wire {com o Quitput chi
2=-4 | 4
Not used{ :_':'
= V2 !
{com i+ output chz
— 12 |
Nat used{ D
— V3!
!{COM ¥ Output cha
S e
Not used { Mot used
Qutput terminal block
AEF
ol Note:

¢ For the analog output wiring, always use double-core twisted-pair shielded wires.

¢ Ground the shielding of the shielded wires at the side of the load devices. However, depending on the
conditions of the external noise, it may be necessary to ground externally, or better not to ground the
shielding.

¢ Do not have the analog input wiring close to AC wires, power wires, or load wires from sources other
than the PLC.

e The terminals marked with a dot on the input and output terminal blocks are not to be used. However,
they may be connected to circuits internally, so be sure not to connect any wiring to them.
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Chapter 4

Setting I/O Range and I/O Allocation



4.1 1/0 Allocation

4.1.1 Setting the Analog Input Range

How to set the input range

Set the range setting switch on backside of the unit as described in the table below. The range for all the
channels will be set at once.

If you use different input ranges together, then set the range setting switch to “Enable setting by
software” and set the ranges by the shared memory.

Setting of range setting switch
Input range Input range

FP2-ADBVI | FP2-ADSX | FP2-RTD Setting Setting

FP2-AD8VI FP2-ADBX FP2-RTD

TT0V
=20 mA 1105V
22 [ s i[ililili AgAAR
Not I:OCEI:I'?HEIS Mot isolated Not used l ;Otlo_:onhm Mot isolated Not used l
(Defauly behveteDr;hﬂ'?nnels w1 2 3 45 between channels | PEtween channels mq 2 3 5
sa00my 16080 AAEHE
Not used Not Ma.en; Not used l Notused |ThermocoupleJ|  Not used l
between channels mN1 2 345 (—200 to 7507) oNq 2 5
Notused | Thermocouple K| Not used ' g ﬂ D H Notused |Thermocouple Rl Not ysed lﬂ u ﬁ
(—200w@1000°C) ON 1 345 (0 to 1500°C) ) 5

Notused |Thermecouple T|  Not used
(— 200 to 350°C)

=B

N EJ)| e T
w @ J|||w [T

~E0 ]

o [d

S -—

=D

ro B[ @) o 3

Not used Thermocouple S| Not used ‘
(010 1600°C) OoN

Not used Pt1000 Pt1000
(=100~ 100°C)| (= 100~ 1007C)

Not used P00 Pt100 {
(=200 to 650°C)|(—200 to 650°C) N
(Default)

= EB]
r T
&~ 0]
o [O
S -
N

Enable setting | Enable setting | Enable setting
by software by software by software

R =i N Co = o = ) E = ) ) o W

w B || |eo E|| |eo E|||e0 CT|||e0 3
o @ ]|| e || joo T

Q -
B =

Note) The range setting switch for FP2-AD8VI is a octal switch. The switches No. 6 to 8 must be used
being switched off. If they are on, it does not operate properly.

Default setting
All the switches are off.

ailililili

ON{1 23 45

Especially note:
Do not set the range setting switch to “not used”. If setting to “not used”, the unit will not operate properly.

For setting different ranges for each input channel
Set the range for each channel respectively by ladder programs.
Always set the range setting switch as below.

Enable setting "’ L‘ L‘ H :\] L‘

by software CN{ 2 3 4 5

& |
wall Reference: <12.3.1 Shared Memory of Analog Input Unit>
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4.1.2 Setting the Analog Output Range

How to set the output range
The analog output range setting can only be performed by the range setting switch. At the analog output
units, use the range setting switches 1 to 4 to set the range for each channel.

00000

ON1 2 3 4 56

v I ov
chQ ! ch2 :
v A

ch1  ch3
QOutput range Setting
Current { - OFF
0to 20 mA ON
Voltage ‘r o
-10to +10V ON |

Default setting
All the switches are off.

VOOOEOD

ON1 2 3 456

Especially note:
For the analog output unit, be sure to have the range setting switches 5 and 6 set to off. If setting to on,
the unit will not operate properly.
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4.2 1/0 Allocation and Slot Numbers

4.2.1 Occupation I/O Areas and I/O Allocation

During sequence program processing with the FP2, the analog input and output data is allocated to the
1/0 (X, Y) and refreshed.

The analog input signal for one channel is handled in units of 16 points of the X contact.

The analog output signal for one channel is handled in units of 16 points of the Y contact.

The I/O allocation for the analog input and output data is as shown in the table below.

Analog input unit Occupation number of points: 128 points (Input: 128 points)

Channel FP2 1/0 number Programming tool software

Cho WX(n): X(n)0 to X(n)F

Chl WX(n+1): X(n+1)0 to X(n+1)F
Ch2 WX(n+2): X(n+2)0 to X(n+2)F
Ch3 WX(n+3): X(n+3)0 to X(n+3)F
Ch4 WX(n+4): X(n+4)0 to X(n+4)F
Ch5 WX(n+5): X(n+5)0 to X(n+5)F
Ch6 WX(n+6): X(n+6)0 to X(n+6)F
Ch7 WX(n+7): X(n+7)0 to X(n+7)F

Analog input 128SX

Analog output unit Occupation humber of points: 64 points (Input: 64 points)

Channel FP2 I/O number Programming tool software

ChO WY(n): Y(n)0O to Y(n)F

Chl WY(n+1): Y(n+1)0 to Y(n+1)F
Ch2 WY(n+2): Y(n+2)0 to Y(n+2)F
Ch3 WY(n+3): Y(n+3)0 to Y(n+3)F

Analog output 64SY

i Note:

e The I/0 number shown by an “n” in the table above is determined according to the installed slot
position and the 1/O allocation for other units.

e The occupation number of points remains unchanged even if the number of channels to use has been
reduced in the shared memory setting.
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4.2.2 Confirmation of I/0O No. Allocation

1/0 numbers and slot numbers are necessary to generate programs. Those numbers vary depending on
the installation position to the backplane. Confirm they are as per design.

Confirm the occupation 1/O areas for all the units installed between the CPU unit and the analog unit.
The next number is allocated for the analog unit as I/O area.

Example:
When installing the analog input unit next to three 16-point I/O units.
CPU unit Analog input unit

I ADE —

LT

=371

ch0 X30~X3F  (WX3)
[ch1 X40~X4F  (WX4)
> ch2 X50~X5F  (WX5)
ch3 X60~X6F  (WX6)
chd X70~X7F  (WXT7)
chS X80~X8F  (WX8)
ch6 X90~X9F  (WX9)
ch7 X100~X10F (WX10)

! 16-point output unit |

7§71
[
u ' 16-point|{output unit

I Y LI L

=

= =

_ﬂT 16-point input unit
—g® 16-point output unit|
i

X0 Y10 Y20
§ § §
XF  YIF  Y2F
(WX0) (WY1) (WY2)

Example:
When installing the analog output unit next to three 16-point 1/O units.

CPU unit Analog output unit
= o=l DA
{0 __ _
s8Izl [g] [ E
S 3 Sl 3
= sI1E |2l 3 ch0 Y30~Y3F (WY3)
gl [5] |3l L5l _,| ch YdO~Y4F (WY4)
B 120 12 121 T2 | o2 yoo-veE o)
@ gl gl |'s | S ch3 Y60~YBF (WY6)
¢l |&] € <
—— = = L2 = ey

_E
:

X0 Y10 Y20
§ § §
XF  YIF  Y2F
(WX0) (WY1) (WY2)

neF Note:

o If there are any blank slots between the CPU unit and the analog unit, confirm whether the 1/0 areas
have been allocated for the blank slots.

e The areas for 16 points are automatically allocated for each blank slots during “I/O mounting allocation”
or “automatic allocation”

¢ When using the two-module type CPU unit, also confirm the 1/O area allocated by the unit built in the
CPU units.




4.2.3 Slot Numbers

Slot numbers are necessary to set various items by programs for the analog unit.

Analog input/output unit
The slot number for the unit is determined depending on the installation position on the backplane.

When installing on the backplane of the CPU side
The right-hand slot of the CPU unit is counted as “0".

Analog input unit or
Analog output unit

]

CPU unit

RIE

@@@@@@@@@

RDEE

DG

N —

T

Slot numbers

7Tl
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Lo

Note:
When using the two-module type CPU unit, the slot No. “0” is allocated to the unit built in the CPU.
CPU unit Analog input unit or
with 64-point input Analog output unit

\_/
.

DODOOCO

2020282080

Slot numbers

When installing on the backplane which the CPU unit with the S-Link is mounted, count the slot numbers
for the unit built in the CPU unit as “0, 1".

CPU unit Analog input unit or
with S-LINK Analog output unit
\\‘ ;}r
Of [ =
= T (=] E}J \ZJ
_ B | | R
S 3
=S Bl
oL B .

Slot numbers

When installing on the backplane of the expansion side
Count the right-hand slot number of the power supply unit on the backplane of the expansion side as
“16".

[ Backplane for CPU side ] [Backplane for expansion side]
Slot numbers s 1|6 1|?' 1|8 19 2|0 21
| |
g e o
)
_ i {e
=l e 9
H1E2
S -1a%9
lge
q . - L ———avat——7)

Analog input unit or
Analog output unit
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Chapter 5
Power On/Off and Initial Settings




5.1 Unit Operation When turning the Power On/Off

5.1.1 Analog Input Operation

When turning the power off to on

The time from the startup of the FP2 until the converted first analog input data is written in the shared
memory differs depending on the input range set for the channel. Once the reading is available, the

preparation completion flag in the shared memory turns on.

The time from the startup of the FP2 until the first analog input data is written in the shared

memory
Analog input unit R.T.D. (Resmtgnce :
Input range thermometer device) unit
FP2-AD8VI FP2-AD8X FP2-RTD
Non-isolated voltage input range 430 ms 500 ms -
Isolated voltage input range - 4500 ms -
Current input range 430 ms - -
Thermocouple input range - 4500 ms -
R.T..D. (F_Qesmtance thermometer i 4500 ms 4500 ms
device) input range

e The preparation completion flag in the shared memory area No. 10 changes from off to on only when
the power supply turns on. The flag does not change when switching the RUN mode/PROG. mode.

o The values of the shared memory right after turning the power supply on are preset to the default
values specified for every memory area numbers.

When turning the power on to off
The value set in the shared memory of the unit is cleared.

5.1.2 Analog Output Operation

When turning the power off to on

e The voltage (approx. —10V) may be output momently (for approx. 200 ms) from the output terminal of
the analog output unit when the power supply of FP2/FP2SH turns on/off.

If it becomes a problem on the system, take appropriate measures, such as delaying the timing of the
power activation of connected external devices from the power activation of the PLC.

e The values of the shared memory right after turning the power supply on are preset to the default
values specified for every memory area numbers. Program to execute the initial setting program after
turning the power on if necessary.

e The analog output values are output according to the values written in the output relay area (WY). After
turning the power on, the program is executed and the values equivalent to zero for WY are output until
the data is written in the output relay area (WY).

Example: For the range of 0 to 20 am
The value 0 [am] equivalent to the digital value KO is output.

When turning the power on to off
The value set in the shared memory of the unit is cleared.




5.2 Initial Setting Programs

5.2.1 Input Settings

No execution channel of analog input conversion processing setting

(Shared memory addresses: 16, 17)

Can specify the channels not to execute the analog input processing.

Specify when you want to shorten the conversion processing time for unused input channels.

The items for the initial settings
e Slot numbers to install analog input units
Sets to KO when installing in the slot number 0.

e Execution channels of analog input conversion processing
Specifies H11(H0011) to set ch0 and ch1l to execute and ch2 and ch3 not to execute the conversion
processing.

* No. of data
Specifies the number of words to be written in the shared memory.

e Address of shared memory
Specifies the address allocated for the no execution channel of analog input conversion processing

setting.

Program example:

RS013
i—iFOMV.HH,DTO :|
Initial
setting [ F151 WRT , KO, DT 0, K1, K16 ]

| Specifies the analog input unit of slot No. 0 |

| Writes the cne-word content of data register OTO |

| to the shared memory area of address K16 |

Optional settings (to be specified for each channel by programs if necessary)

e Analog input offset change setting

Specifies the digital value for the offset when performing the process to add the offset to the conversion
data.

e Average processing times setting
Specifies the number of times to perform average processing for conversion data.

e Analog input range setting
Specify to set the input range individually for each channel with the input range setting switch or to set
the range which cannot be set with the range setting switch.

all Reference:

¢ For the information on the table of shared memory area, <12.3 Table of Shared Memory Area>.
¢ For the information on the program example, <Chapter 7, 8 Sample Programs>.
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5.2.2 Output Settings

No execution channel of analog output conversion processing setting

(Shared memory addresses: 22)

Can specify the channels not to execute the analog output processing.

Specify when you want to shorten the conversion processing time for unused output channels.

The items for the initial settings
e Slot numbers to install analog output units
Sets to KO when installing in the slot number 0.

e Execution channels of analog output conversion processing
Specifies H11(H0011) to set ch0 and chl to execute and ch2 and ch3 not to execute the conversion
processing.

¢ No. of data
Specifies the number of words to be written in the shared memory.

e Address of shared memory
Specifies the address allocated for the no execution channel of analog output conversion processing
setting.

Program example:

R9013

—F— F0 MV , H11 , DT © ]
[ F151 WRT , KO, DT 0, K1, K22 ]

[Specifies the analog output unit of slot No. U|

| Writes the one-word content of data register DTO|

[ to the shared memory area of address K22 |

Optional settings (to be specified for each channel by programs if necessary)

e Analog output hold setting

Specifies either to hold or not hold analog output data when switching the CPU unit to the PROG. mode
if necessary.

Carry out the following “analog output hold (any value) data setting” as well to set the output value at the
desired value.

e Analog output hold (any value) data setting
Specifies to hold the analog output data at a desired value when switching the CPU unit to the PROG.
mode if necessary.

oy
vl Reference:
¢ For the information on the table of shared memory area, <12.3 Table of Shared Memory Area>.
¢ For the information on the program example, <Chapter 9, 10 Sample Programs>.




Chapter 6

Analog I/O Conversion Characteristics




6.1 Analog Input Conversion Characteristics

6.1.1 Current Input Range: 4to 20 mA

(K)

+13107

+6553

+12 +20 (mA)

6.1.2 Current Input Range: -20 to +20 mA

Input range: 4 to 20 mA

Analog input value Digital converted
(mA) value (K)
20 13107
16 9829
12 6553
8 3276
4 0

When exceeding the rated analog input

range

Analog input value

Converted value

20 mA or more

+13107

4 mA or less

0

+16383

+8191

-10

K

0 +10  +20  (mA]

-8192

R -16384

When exceeding the rated analog input range

Input range: -20 to +20 mA

Analog input value Digital converted
(mA) value (K)
20 16383
15 12287
10 8191
5 4095
0 0
-5 -4096
-10 -8192
-15 -12288
-20 -16384

Analog input value

Digital converted value

+20 mA or more

-20 mA or less

guaranteed.

Conversion will be performed for the values of 16383 to 32767 or -16384 to -
32768 even when outside of the allowable range, but the precision cannot be
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6.1.3 Voltage Input Range: 1to 5V

K

Input range: 1to 5V

+13107

Analog input value
(mA)

Digital converted
value (K)

13107

9829

6553

3276

RINW|~ O

0

When exceeding the rated analog input

6.1.4 Voltage Input Range: -10to +10 V

range
Analog input value Converted value
5V or more +13107
1V orless 0

+32767

+16383

(K)

-16384

-32768

Input range: -10to 10 V

Analog input value

Digital converted

(mA) value (K)
10 32767
7.5 24575

5 16383
2.5 8191

0 0
-2.5 -8192

-5 -16384
-7.5 -24576
-10 -32768

When exceeding the rated analog input

range

Analog input value

Converted value

+10 V or more

+32767

-10 V or less

-32768
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6.1.5 Voltage Input Range: -100 to +100 mV

-100 -50

K

32767 [mrmemennnne

+16383 [--ee A

0 +50

... -16384

T -32768

+100  (mV])

Input range: -100 to +100 mV

Analog input value

Digital converted

(mA) value (K)
100 32767
75 24575
50 16383
25 8191
0 0
-25 -8192
-50 -16384
-75 -24576
-100 -32768

When exceeding the rated analog input

range

Analog input value

Converted value

+100 mV or more

+32767

-100 mV or less

-32768
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6.1.6 Thermocouple Input Range

(K

20000 i Y H
A e ' H H I
15000 === 3 H y— Thermocouple S, R
VY 1L —— AA Thermocouple N
12000 -=n=rerarmmmenens Thermocouple K
1 e 1 ——— s Thermocouple K
7500 / pled
§000 - : ?I‘herrnoco?.lple K

Thermocouple S

Themocouple R
\zt:o
b

Thermocouple J, K

-40
-50

Thermocouple J
Thermocouple K
Thermocouple K
Thermocouple T
Thermocouple N

-100 4 Y 5

:wmo@oouple J
armocouple T

T t
600 750

+ -2000

When exceeding the rated analog input range

(Reference values which the precision is not guaranteed are indicated for the ranges up to

t
1000 1200 1300 1500

= {°C}

+15°C))
Range Input value Converted value

Thermocouple S -55 °C or less ™ -550
+1515°C or more +15150

Thermocouple J -215 °C or less -2150
+765 °C or more +7650

Thermocouple J -115 °C or less -1150
+415 °C or more +4150

Thermocouple K -215 °C or less -2150
+1215 °C or more +12150

Thermocouple K -215 °C or less -2150
+1015 °C or more +10150

Thermocouple K -115 °C or less -1150
+615 °C or more +6150

Thermocouple T -215 °C or less -2150
+365 °C or more +3650

Thermocouple R -65 °C or less ™ -650
+1515 °C or more +15150

Thermocouple N -215 °C or less -2150
+1315 °C or more +13150
Broken wire - +20000

Notel) For the S and R ranges, conversion will be performed even if the input is outside of the ranges

0to -55 °C and 0 to —65 °C, but the precision cannot be guaranteed.

Note2) If the input values exceed the upper limits, they will be converted to the above values, however,
the temperatures get higher furthermore, the values will be the same value as the case of broken

wire (i.e. 20000).

>
Reference:

For the information on broken wires, see <8.2.1 Broken Wire Detection for Analog Unit>.




6.1.7 R.T.D. (Resistance Thermometer Device) Input Range

(KM

20000 -----mmmmeemeees pmmn-- o I T i
: : : Ptioo
: : : JPL100
: ! PH100
2000 JPt100
1000 ; ‘ P1000
-200 100 i i
} } i f » (°C)
: 0 100 200
PLi00 | |
JPt100 ) =4-- [~ ~1000
Pt1000} |
..... flomremeenneneena e 22000
PL100
JPL100

When exceeding the rated analog input range

(Reference values which the precision is not guaranteed are indicated for the ranges up to

+15°C.)
Range Input value Converted value
-215 °C or less -2150
Pt100 +665°C or more +6650
-115 °C or less -1150
Pt100 +215 °C or more +2150
-215 °C or less -2150
JPt100 +665 °C or more +6650
-115 °C or less -1150
JPt100 +215 °C or more +2150
-115 °C or less -1150
PtL000 +115 °C or more +1150
Broken wire - +20000

Note) If the input values exceed the upper limits, they will be converted to the above values, however,
the temperatures get higher furthermore, the values will be the same value as the case of broken

wire (i.e. 20000).

Al
il Reference:
For the information on broken wires, see <8.2.1 Broken Wire Detection for Analog Unit>.
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6.2 Analog Output Conversion Characteristics

6.2.1 Voltage Output Range: -10to +10 V

+10+

+5+

-1024

-2048

When exceeding the rated digital input range

0 +1023

(K

Output range: -10to +10 V

Digital input value

Analog output value

(K) M)
2047 10
1535 7.5
1023 5
511 2.5

0 0
-512 -2.5
-1024 -5
-1536 -75
-2048 -10

Digital input value

Analog output value

+2048 or more

Invariable

(holds the output value that corresponds to the previous effective input value)

-2049 or less

Invariable

(holds the output value that corresponds to the previous effective input value)

6.2.2 Current Output Range: 0 to 20 mA

(mA)

20 b oo

1o )

0 +2047

When exceeding the rated digital input range

+4095 (K)

Output range: 0 to 20 mA

Digital input value

Analog output value

(K) (mA)
4095 20
3071 15
2047 10
1023 5

0 0

Digital input value

Analog output value

+4096 or more

Invariable

(holds the output value that corresponds to the previous effective input value)

-1 orless

Invariable

(holds the output value that corresponds to the previous effective input value)
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Chapter 7

Basics of Analog Input



7.1 Reading the Analog Input Data

7.1.1 Reading the Analog Input Data

Basics of the analog input operation
1) The data read into the input part are converted to the digital values within the analog unit successively.
Note) The converted digital values differ depending on the range settings.
2) The converted digital values are stored in any desired area by the user program of the CPU unit
reading appropriate input relay area WX.
Note) The area numbers differ depending on the installation positions.

(1) Converts loaded data
to the digital value.

Loading analog signals

—

Vorl

(2) Stores the converted Analog signal t

digital value in any desired
area by user program.

CPU unit

Analog input unit \

Pressure sensor

Program for reading the converted digital value.

Example:

For reading the value in the digital conversion data storage area WXO for chO to arbitrary area “data
register DT100".

ch Oinput

RO
F——— FO MV, WX0 , DT 100




7.2 Timing for Reading Data

Input conversion processing time for input unit
Conversion time differs depending on the used ranges and number of channels.

The conversion time can be shorten for the number of channels where the conversion is not executed by

using the execution/no execution setting.

When specified to execute the conversion for four channels
AFP2401 and AFP2402
Converts in order of chO—chl—ch2—ch3—ch0—chl—ch2—ch3—-....

chO ch1 ch2 ch3
conversion | conversion | conversion | conversion
AFP2400L
Converts in order of base processing—ch0—chl—ch2—ch3—base processing—....
Base ch0 ch1 ch2 ch3 The base time is fixed at 400 us regardless
’ processing | conversion | conversion | conversion | conversion of the number of conversion channels

Timing for reading data in the CPU unit

¢ The digital value converted in the analog unit is read into the CPU unit at the time the 1/O is refreshed.

e Since the conversion within the analog unit is not synchronized with the I/O refresh for the CPU unit,

The latest data will be read into the memory for operation of the CPU unit at the time the 1/O refresh is

performed.

For four channels

C
i
i
i
i
i
i

Analog signal
of ch0

PRV, 'S

Converis in the order of
ch0—ch1—ch2—ch3.

0|/

R et 1=2

e
]
: : :
| | i
Processing in 1 ! 1
the analog input 011|2|3|OI1‘2I3|OI1|2‘3|OI112|3|

part i i i i i 110 refresh

Processing in This is an example of
the CPU unit AFP2401 or AFP2402.

When using AFP2400L,
'||' the base processing is

I

' ' ' '
' ' ' 1
Data of ch0 '| |' '| |'

to be read in a b c d performed before the
the CPU unit ch0 conversion.

For one channel

Analog signal
of chO

SRER—— X - S

c
'
|
|
'
'
1
|
'

[ — Y
e ]

e ]

EEEEEEE LR
mmmmm -

==ssseadfior

---/=2
R,

Converts chO repeatedly.

Processing in
the analog input
part

ficevivi o I I B I
i
v
|

1fQ refresh

\

ot
I
fm == =
I
o
T
I
bt e
it
- ===
I
- ===
haawes
la- ===
g = ==

Data of chO - 0
to be read in a ¢ € g 1 n
the CPU unit
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7.3 Sample Program

7.3.1 Basic Program (Analog Input Unit)

Program outline
Using chO to ch5 of the analog input unit, this program reads the analog input data to the data registers
DT100 to DT105 using the preparation completion flag.

| Converts the read analog values 4 to 20 mA to the digital values 0 to 13107. |

——

™

~
Vorl
/\/ ()

- +13107
Analog signal l/.

CPU unit
Analog input unit

Input range 4 to 20mA

t | 1 K T, [ DR —. /
i 4 0 i
Reads the contents of the input relay 8 3278 i
area WXD0 to WX5 to the data registers 12 6553
(DT100 to DT105) by the transfer 16 9828 ]
| instruction FO (MV). 20 13107 0 +4  +12 | +20 (mA]
Settings
Item Sl velae o Descriptions
example program
Er)l(gﬁ)ugtlior]r;)l‘jthggz\?le?sfion Cho to ch5: Set to execution _ Spec!fy H1111 for shared memory address 16.
processing (ch6 to ch7: Set to no execution) | Specify H11 for shared memory address 17.
WX0 Analog input data for chO
WX1 Analog input data for chl
/O allocation WX2 Analog input data for ch2
WX3 Analog input data for ch3
WX4 Analog input data for ch4
WX5 Analog input data for ch5
DT100 Input data read area for chO
DT101 Input data read area for chl
Data register allocation DT102 Input data read area for ch2
DT103 Input data read area for ch3
DT104 Input data read area for ch4
DT105 Input data read area for ch5
Address 10 Preparation completion flag for ch0 to ch7
Execution/no execution of conversion
Shared memory Address 16 processing setting for chO to ch3.
Execution/no execution of conversion
Address 17 processing setting for ch4 to ch?7.

n Key Point:

The preparation completion flag indicates that the conversion is ready for the analog unit when turning
the power supply on. As data may be unstable values during the start-up of the power supply, make sure
to confirm that this flag turns on, and then create a program to read the data. The time taken from the
start-up of the power supply until the preparation completion flag turns on differs depending on the
ranges.

Al Reference: <12.1 Table of Performance Specifications “Input conversion data setup time”>

Note:

e The ranges for the converted values differ depending on the used ranges.
e The number of input contacts and specified slot numbers differ depending on the installation positions
of the units.
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Sample program:

R9013
—pF—=—{ FO MV , H 1111 , DT 0 F-----
Initial chOtoch3
sefting execution
[ F151 WRT , DT 0, K1, K16 }-----

T c.h Otoch3 sxecution

|Speciﬁes the analog input unit of slot No. 0|

[ Writes the one-word data of data register DTO |

| to the shared memory address 16 |

[ FO MV , H1 , DT 1 Fee---
chdtoch5
execution

[ F151 WRT , KO, DT 1, K1, K17 }-----

[}

| Specifies the analog input unit of slot No. 0|

| \Whites the one-word data of data register DT1 |

| to the shared memory address 17 |

R9010
—F——F150 READ , K0, K10 , K1,WR 0 }-----
Always on Preparation
completion
|Speciﬁes the analog input unit of slot No. 0| flegarea

| Reads the one-word data of the shared memory address 10 |

[ to the internal relay WRO (RO to RF) |

WX 0
chO
input value

Wx 1 , DT 101

RO
—H—|ch0 FO MV

preparation completion

— 1 FO mv

DT 100 F-----

preparation completion ch 1
R2 input value
— g5 —L FO MV , wx 2 , DT 102 TJ-----
preparation completion ch2
R3 input value
3 [ FO MV , WX 3 , DT 103 j
preparation completion ch3
input value
— ks FO MV , WX 4 , DT 104 TJ-----
preparation completion ch 4
R input value
s 4 FO MV , WX 5 , DT 105 g —
preparation completion ch3
input value

| Execution of oonversmn
| processing setting for
i.ch0 to ch3 analog inputs,

I Execution of oonversmn
| processing seltlng for

I Preparation oompletlon
| flag for analog input
readlng

I Ana log input readlng




7.3.2 Scale Conversion Processing Program

Program outline
This program read the scale-converted analog data for chO and chl of the analog input unit to any data
registers.

(K) (K)

+13107 +5000 p—

—>

+6553 - +3000 '
Scale :
conversion :
T T T | T
0 + +3 +5 (V) 0 +1 +3 +5 (V)
Settings
Iltem ST VRIS 1o Descriptions
example program
Execution channel of .
. . ChO to chl: Set to execution .
analog |_nput conversion (ch2 to ch3: Set to no execution) Specify H11 for shared memory address 16.
processing
. WX0 Analog input data for chO
VO allocation WX1 Analog input data for chl
DT100 Input data read area for chO
DT101 to DT102 Scale-conversion for chO (DT100x4000)
DT103 Scale-conversion for chO (DT100x4000/13107)
Data register allocation DT104 Scale-conversion for chO (DT103+1000)
9 DT110 Input data read area for chl
DT111to 112 Scale-conversion for chl (DT110x4000)
DT113 Scale-conversion for chl (DT110x4000/13107)
DT114 Scale-conversion for chl (DT113+1000)
Address 10 Preparation completion flag for chO to ch7
Shared memory Execution/no execution of conversion
Address 16 ; A
processing setting for ch0 to ch3.

u Key Point:

Scale-conversion
The converted values read from the analog unit are fractional numbers. Convert to round figures if
necessary.
Example: For the range of 1to 5V
Converted values to be read from the analog unit: KO to K13107
Sets the values to be converted: K1000 to K5000
Calculates the scale and the offset specified in the program replacing with the values to be converted in
the conversion characteristics graph.

Note:
e The ranges for the converted values differ depending on the used ranges.
e The number of input contacts and specified slot numbers differ depending on the installation positions
of the units.

A
el Reference:
<chapter 6 Analog I/O Conversion Characteristics>
<4.2 1/0O Allocation and Slot Numbers>
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Sample program:

R9013

—F—— F0O MV , H 11 , DT 0 T
Initial ch 0 and 1 execution
setting

[ F151 WRT , KO, DT 0, K1 _Kﬁ]— -----
ch O and 1 execution

|Speciﬁes the analog input unit of slot No. 0| |

[ Writes the one-word data of data register DTO |

| to the shared memory address 16 |

---! Analog input reading
A

ch O reading

RO
—ftg—{ Fo mMv , wxo , DT 100 i
preparation completion i?]r:)gtvalue ¢h 0 reading
[ F3o* , DT 100 , K 4000 , DT 101 }-----

ch O-conversion-1

[ F33D% , DT 101 , K13107 , DT 103 J-----

ch O-conversion-1 ch O-conversion-2

[ F22+ , DT 103 , K 1000 , DT 104 }-----
ch O-conversion-2 ch O-conversion-3
R1
— = FO MV , WX 1 , DT 110 F-----
preparation completion Iflut vl &1 eekiing
[ F30* , DT 110 , K 4000 , DT 1M1 |f-----
ch 1 reading ch 1-conversion-1

[ F33D% , DT 111 , K13107 , DT 113 }-----

ch 1-conversion-1 ch 1-conversion-2

[ F22+ , DT 113 , K 1000 , DT 114 F-----

ch 1-conversion-2 ch 1-conversion-3

|Speciﬁes the analog input unit of slot No. 0 |

[ Reads the one-word data of the shared memory address 10 |

| to the internal relay WRO (RO to RF) |

-——! Analog input reading
A

R9010
———{F150 READ , K0, K10 , K1,WR 0}----- i
Always on [ Preparation
completion
flag area

-
i Execution of conversion

| processing setting for

! chO to ch1 analog inputs
ks -t

hl

[ Scale conversion

|  KO~K13107

l
K1000~K35000

;
|
N 4

Al

—

! Scale conversion !
| KO~K13107
| l
|

K1000~K5000 J

_{ Preparation completion

i flag for analog input
 reading J
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Chapter 8
Optional Settings for Analog Input




8.1 Average Processing Setting

8.1.1 Average Processing for Analog Unit

Average processing setting for analog input
Average processing is performed for the analog values read by sampling except the maximum value and
minimum value, and stores them as digital values.
¢ Sets the number of averaging in the shared memory for each channel.
o Allowable number of times is in a range of 3 to 64 times.
Note) The digital values to be converted differ depending on the rages.
The slot numbers differ depending on the installation positions for the units.

Laser analog sensor

:‘E’
=3
"E’ 3 (D Loading analog signals
| =
S| € —
o o
© % 4 Analog signal
<

—

(3] %i J
'— Averages the analog values that were

sampled and stores as digital values. Pressure sensor

Sampling processing Average processing
® 0 MII‘IE. value] Maf. value]

. . O

Stores the average value (excluding the
maximum and minimum values) to
conversion value area.

Program outline
The number of average processing times is specified for the shared memory address 22 to 29 by user

program.
When ch0: No average processing, chl: 3 times, ch2: 10 times
R9O013
——}——f Fo Mmv , K 0 , DT 20 ]
ch 0 average
[ FO Mv , K3 , DT 21 ]
ch 1 average
[ FOo Mmv , K 10, DT 22 ]
ch 2 average

[F151 WRT , K 0, DT 20 , K3, K 22 ]
~ §  chOto2average ~ §
processing

|Speciﬁes the analog input unit of slot No. 0]

| Writes the three-word data of data register DT20 |

to the shared memory address 22
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Timing for average processing
e The data to be read by sampling are converted successively.
Note) The conversion time differs depending on the used number of channels and the setting ranges.
e Average processing is performed for the values going back for the specified number of times from the
latest data except the maximum value and minimum value, and then the average value is output.

The change in the averaged data is as follows.
When the number of sampling times is 10:

qge f 9n W
I =T T r‘--T"“' :
/ Rl !
a 7 1 1 1 1 1 | !
| 1 1 1 1 1 | !
| | 1 1 I I I | |
Analog signal T O i
S |
| | 1 1 I I I | |
| | 1 1 | | | | |
ch 0 Analog v ! .
input processing
\ J
Y
! % Y 4 1/O refresh
CPU processing -
{input) - 1
Analog inout Average of cto | Averageof jto s
nalog inpu <excluding max. and min. | <excluding max. and min.
data values> values>
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8.1.2 Sample Program

Program outline
After averaging the analog input data for chO to ch2 for the analog input unit, the program reads the
averages to the data registers DT100 to DT102 using the preparation completion flag.

Averages the analog values that were read and stores the averages in the
conversion value area (input relay area).

)

Analog signal

(t) Average processing

CPU unit

() Sampling processing (K)[Miﬂ-:\fa'lie] [MSX-:Value]

Analog input unit

[

By the move instruction FO (MV), the

contents of input relay area WXO0 to
WX2 are read to the data registers
DT100 to DT102.

) \ J ot

s

the maximum and minimum values) to

Stores the average value (excluding
conversion value area.

-

Settings
Item SEINE FEE ol Descriptions
example program

Execution channel of

analog input conversion ChO to ch2: Set to execution Specify H111 for shared memory address 16.

processing
WX0 Analog input data for chO

1/0 allocation WX1 Analog input data for chl
WX2 Analog input data for ch2
DT100 Input data read area for chO

Data register allocation DT101 Input data read area for chl
DT102 Input data read area for ch2
Address 10 Preparation completion flag for chO to ch7
Address 16 Executiqn/no e)'<ecution of conversion

Shared memory processing settlng for. ch0 to ch3.
Address 22 Average processing times setting for chO
Address 23 Average processing times setting for chl
Address 24 Average processing times setting for ch2

n Key Point:

The average processing is performed in the analog unit by specifying the average processing times for

the shared memory addresses 22 to 29.

Note:

e The ranges for the converted values differ depending on the used ranges.
e The number of input contacts and specified slot numbers differ depending on the installation positions

of the units.

. Siecify the average processing times within a range of K3 to K64.

Y 3 . o
vl Reference: <Chapter 6 Analog I/O Conversion Characteristics>

<4.2 1/O Allocation and Slot Numbers>
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Sample program:

RO013

—}F——{ FO MV , H 111 , DT 0 }----
Initiz] ch Otoch2
setting execution

[ F151 WRT, KO ,DT 0, K1, K16} ----

T ch O to ch2 execution™ §
|Speciﬂes the analog input unit of slot No. 0|

| Wites the one-word data of data register OTO |

[ to the shared memory address 16 |

R9013
—F—{ F0O MV , KO0 , DT 20 I----
|I'1I:‘Iia| ch 0 average processing
setting

[ FOO MV , K3 , DT 21 F----

ch 1 average processing

[ FOO MV , K 10 , DT 22 T----

ch 2 average processing

[ F151 WRT, KO, DT20, K3, K22 }----

I

|Speciﬂes the analog input unit of slot No. 0|

[ Wiites the three-word contents of data register DT20 to DT22]

| to the shared memory addresses 22 to 24. |

RO
—Atz5—1 FO Mv , wx 0 , DT 100 F----
ch O

] . ch O data
R preparation completion input value

1
1 FO MV , WX 1 , DT 101 F----
ch1

preparation completion ! ch 1 data
2 input value
—lss—1{ FO MV , WX 2 , DT 102 T----
preparation completion ch2 ch 2data
R9010 input value
—fF——F150 READ , KO , K10 , K1,WR O }----
Alwaysion D Preparation
completion
flag area

[Specifies the analog input unit of slot No. 0]

| Reads the one-word data of the shared memory address 10 |

[ to the internal relay WRO (RO to RF) |

. : )
| Execution of conversion |
! processing setting for |
lch(] to ¢ch2 analog inputs |
J

[ Analog input average

| processing

ch 0:No average
processing

ch 1:3 times average
processing

ch 2:10 times average
processing

.

|
'
l
~

Preparation completion '|
"~ flag for analog input :
| reading )

v
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8.1.3 Offset Setting Program

Program outline
This program offsets the analog input data read from ch0 and chl, and then reads it to the data registers

DT100 to DT101.
® K)

50 —>

F ™) Offset W
7 A— processing

Note) Offset setting for the above example

If the analog input value is 5V and the converted data is K50, the converted data is offset to 0 with the
offset value K-50. In the sample program, the offset value K-50 for chO0 is read into the shared memory
address 30 (offset changing setting for analog input ch0). Once the value is read, the analog input unit
offsets with K-50 automatically.

Settings
Iltem ST VRIS 17 Descriptions
example program
Execution channel of .
. . Cho to chl: Set to execution .
analog |_nput conversion (ch2 to ch3): Set to no execution Specify H11 for shared memory address 16.
processing
. WX0 Analog input data for chO
VO allocation WX1 Analog input data for chl
Data register allocation DT100 Input data read area for chO
9 DT101 Input data read area for chl
Address 10 Preparation completion flag for ch0 to ch7
Address 16 Execution/no execution of conversion
Shared memory processing setting for ch0 to ch3.
Address 30 Offset changing setting for chO analog input
Address 31 Offset changing setting for chl analog input

n Key Point:

» The offset setting is to correct the deviation created when inputting standard analog input values
<current/voltage/temperature>.
e The converted digital values can be offset in programs using the incremental or decremental instruction

Note:

e The ranges for the converted values differ depending on the used ranges.

e The number of input contacts and specified slot numbers differ depending on the installation positions
of the units.

» Set offset values for each channel. The offsets may differ for each channel even if the analog input
value are same.

» The conversion method and converted values for the area around the maximum and minimum values
differs depending on the offset directions, so confirm the I/O conversion characteristics.

Q-
sl Reference: <Chapter 6 Analog I/O Conversion Characteristics>
<4.2 1/0O Allocation and Slot Numbers>
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Sample program:

ch 0 and 1 execution —3
oS80 1 eRect

[ Specifies the analog input unit of slot No. 0|

[ Wites the one-word data of data register DTO |

| to the shared memory address 16 |

[ FO MV , K—=50 , DT 2 T

|Speciﬁes the analog input unit of slot No. 0]

[ Wites the one-word data of data register DT2 |

| to the shared memory address 30 ]

[ FO MV K—30

[ Specifies the analog input unit of slot No. 1|

[ Wites the one-word data of data register DT4 |

| to the shared memory address 31 |

preparation completion ch 0 input value

| Reads the one-word data of the shared memory address 10 |

[ to the internal relay WRO.

R9013
—| l—[ FO MV , H 11 , DT 0 } ---
Lr::‘lt?llg ch 0 and 1 execution

[ F151 WRT, KO, DT 0, K1, K16 }---

[ FI51 WRT , KO, DT2 , K1, K30 }---

, DT 4 F---

[ FI151 WRT , KO, DT4 , K1, K31 }---

RO
_”W[ FOO MV , WX 0 , DT 100 }---

R1
—fF=—1{ FO MV , WX 1 , DT 101 }---
preparation completion ch 1 input value
R9010

— [ F150 READ , K0, K 10 , K1,WR 0 }---

yson Pre tion

para
completion
[Specifies the analog input unit of slot No. 0| E,ﬂ

rExecution of conversion |
! processing setting for chO|
| and ch1 analog inputs J

-r Offset setting for |

ch0: K-50 J

»{ Offset setting for |

ch1:K-30 )

| Moves the data offset in
. analog input unit to

“lomooeh) J

+ analog input unit to

p DTIOTIERS) Y

[~ 1’ Preparation completion ]
i flag for analog input |
oo J

{ED)
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8.2 Temperature Sensor Input Broken Wire Detection

8.2.1 Broken Wire Detection for Analog Unit

Temperature sensor broken wire detection for analog input

For the input channels of the thermocouple input range and R.T.D (resistance thermometer device) input
range, you can detect broken wires in the input wiring of the temperature sensor for each channel using
the broken-wire detection flag.

Once a broken wire detected, a relevant bit in the shared memory address 42 for the unit turns on, and
the analog input data becomes 20000.

The shared memory address 42 is read and used by the user program as necessatry.

i Note:

For the broken wire detection in the three-wire resistance thermometer device input wiring, depending on
which wire breaks as shown below, there are situations where the broken wire detection cannot be
performed.

Three-wire R.T.D.
(Resistance thermometer device)

~
C Al+
(B)

B/—
(© = Input terminal block

Vib

(D)
b
»y

o Wire (A) connected to the A/+ terminal is broken: Broken wire detection is possible.
o Wire (B) and (C) connected to the B/- terminal and the V/b terminal are broken together: Broken wire
detection is possible.

* Only wire (B) connected to the B/- terminal is broken: Broken wire detection is not possible.
* Only wire (D) connected to the b terminal is broken: Broken wire detection is not possible.




8.2.2 Sample Program

Program outline

The conditions on the input wiring of the temperature sensors (such as thermocouple or resistance
thermometer device) for each channel are read to the internal relays R10 to R12 using the broken-wire

detection flag for chO to ch2.

Settings

Item

Setting value for
example program

Descriptions

Execution channel of
analog input conversion
processing

Cho0 to ch2: Set to execution

Specify H111 for shared memory address 16.

WX0 Analog input data for chO
1/0 allocation WX1 Analog input data for chl
WX2 Analog input data for ch2
DT100 Input data read area for chO
Data register allocation DT101 Input data read area for chl
DT102 Input data read area for ch2
R10 Broken-wire detection flag for chO
Internal relay allocationl R11 Broken-wire detection flag for chl
R12 Broken-wire detection flag for ch2
Address 10 Preparation completion flag for chO to ch3
Shared memory Address 16 Executic_m/no e)_(ecution of conversion
processing setting for chO to ch3.
Address 42 Broken-wire detection flag for chO to ch7

n Key Point:

The broken-wire flags are stored in the shared memory address 42 for each channel.

At the same time, the analog input data becomes 20000.

ﬁ Note:

e The ranges for the converted values differ depending on the used ranges.
e The number of input contacts and specified slot numbers differ depending on the installation positions

of the units.

Reference: <Chapter 6 Analog I/O Conversion Characteristics>

<4.2 1/0O Allocation and Slot Numbers>
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Sample program:

R9013
—Jb———{ F0o MV , H 111 , DT 0 Fre=
Initial ch Oto 2 execution
setting

[ F151 WRT , KO , DT O, K1, K16 }--1

|Speciﬂe5 the analog input unit of slot No. 0|

| Wiites the one-word data of data register DTO |

to the shared memory address 16 |

R10
—||—|/|—| FOO MV , WX O DT 100
ch0 y ch0 ch 0 data }
gg%)g\ﬁlg)nn broken wire input value
R11
—= 1 Fo Mv , WX 1 DT 101 T--1
preparation  ¢h 1 ch1 ch 1 data
Comp\etlom broken wire input value
R12
/l—[ FO MV , WX 2 , DT 102 T--1
oh 2 ; ch2 ch 2 data
EE)%DS\E{IIC?HM broken wire input value
RS010
F150 READ , KO , K 10 , K1 , WRO }““
Always on Preparation
T completion
|Speciﬂes the analog input unit of slot No. 0| fagarea

| Reads the one-word contents of the shared memory address 10|

[ to the internal relay WRO (RO to RF). |

[ F150 READ , KO, K 42 , K1, WR 1 }---1
Broken-wire
detection
|Speciﬂes the analog input unit of slot No. 0| Tagerea

| Reads the one-word contents of the shared memory address 42|

to the internal relay WR1 (R10 to R1F). |
Y100

R10
I

r
1+ Execution of conversion |

| processing setting for ch0|

| toch2 analog inputs

| flag for analog input
i readlng

. |'Temperature sensor \
| 1 broken-wire detectlonl
.ﬂag reading

Broken wire condition.

r 7
11 L
ch 0 broken wire

R11
| |

11
ch 1 broken wire

R12
| |

11
ch 2 broken wire

\annunciation
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Chapter 9

Basics of Analog Output



9.1 Writing the Analog Output Data

Basics of the analog output operation
1) Writes data into the relevant output relay area WY using the user program of the CPU unit to obtain
analog output.
Note) The converted analog values differ depending on the range settings.
The specified slot numbers differ depending on the installation position of the units.
2) The digital data written in the analog unit are converted to the analog values within the analog unit
successively.

/— (2 Analog conversion processing

,“E‘
3 Qutputs to analog outptu device
S |3
=
% 8’ Vorl A
o " Inverter
o ,
} / \j
— (1) Writes digital data to Analog output t

the output relay area

Program outline
When writing the data in DT100 into the output relay area WYO for chO

R9010
- Fo Mv , DT 100 , WY O ]

ch O output

Timing for analog output from analog unit

e Data is written into the analog unit as a data in the output relay area at the time the 1/O for the CPU unit
is refreshed.

e Since the conversion within the analog unit is not synchronized with the operation of the CPU unit, the
latest data written from the CPU unit will be converted to the analog value and output.

The time taken for the analog unit to convert digital data differs depending on the used number of

channels and the used ranges.

Processing in
the analog unit

ch 0 output
of analog unit | f
a e

9-2

a b c d e f g h
Changes in ch O data
in CPU unit I [ ] |
1 1 1 I I 1
i : i i i i /z— /O refrest
Processing in Pl ¥ y ¥ Y . §
the CPU unit LMY --f"-f"-f"fi lu,u]/w]’f"“{,“ i Vi
| I
i L
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9.2 Sample Program

9.2.1 Basic Program (Analog Output Unit)

Program outline

This program writes the output data stored in data registers DT100 and DT101 to the output relay areas
WYO0 and WY1, which correspond to the output channels ch0 and chl of the analog output unit set for
the execution of conversion processing.

By the move instruction FO (MV), the stored digital values of the desired dataregisters
(DT100 and DT101) are written to the output relay areas WYO and WY1 for analog output unit.

}

CPU unit
Analog output unit

L

Analog output

—

Vorl

/N

Qutput range 010 20 mA
K A (mA)
Converts the digital values 0 to 4095 that 4095 20 e mm e ———— "
were written in WY0 and WY1 to the analog 3071 15 '
value 0 to 20 mA (if, for example, the analog 2047 10 ]
output range was set to 0 to 20 mA). 1023 5 :
0 0 HOL oo ]
0 +2047 +4085 (K]

Settings

Item

Setting value for
example program

Descriptions

Execution channel of
analog input conversion
processing

Cho to chl: Set to execution
(ch2 to ch3: Set to no execution)

Specify H11 for shared memory address 22.

/O allocation WYO Digital output data for chO
WY1 Digital output data for chl
DT100 QOutput data write area for chO
. . DT101 Output data write area for chl
Data register allocation - - -
Execution/no execution of conversion
Address 22

processing setting for chO to ch3.

re- [V

» Written digital values and output values differ depending on the used ranges.
e The number of input contacts and specified slot numbers differ depending on the installation positions

of the units.

Reference: <Chapter 6 Analog I/O Conversion Characteristics>
<4.2 1/0 Allocation and Slot Numbers>
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Sample program:

RO013

—F— FO MV , H 1 , DT 0

ch 0and ch 1 execution

| Specifies the analog output unit of slot No. 0 |

| Writes the one-word conterts of data register DTO |

[ F151 WRT,%(Q,DTO,M, K22 }

| to the shared memory address 22. |

R9010
——H— FO MV , DT100 , W 0  }--------
ch 0 output
[ FO MV , DT101 , WY 1 J--------
ch 1 output
{ED)

{ : .
1 Execution of conversion

-

! processing setting for chO

3 | and ch1 analog outputs

T T T T =
| Analog output |
i data writing |
e J
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Chapter 10
Optional Settings for Analog Output




10.1 Analog Output Hold Setting

Analog output hold function
* When switching from the RUN mode to the PROG. mode, this program holds the analog output.
» Specify the output hold setting in the shared memory area for each channel.
o Any value can be set for the output data.
Note) The converted digital values differ depending on the used ranges.
The specified area number differs depending on the installation position.

Mode switch

RUN

REMOTE (Switching from RUN to PROG )

PROG.

Qutputs to analog drive device I _ H

CPU unit
Analog output unit

Holds the output according to the shared memory setting,
when switching from teh RUN to PROG. mode.

Program outline
When setting the shared memory address 17 to “H1”, and holding the output at the final value in the
RUN mode.

R9013
—F— FO MV , H 1 , DT 30 ]
Initial Output hold setting

setting
[ F1I51 WRT, KO, DT 30, K1, K17 ]
Qutput hold setting
R9O010

—F—{ FO MV , DTO , Wy 0 ]

ch 0 data ch 0 output data

Note:

When the analog output hold setting is not performed, the output in the PROG. mode will be the output
(0 V or 0 mA) equivalent to the digital value KO.
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10.2 Sample Program

10.2.1 Final Value of Run Mode

Program outline

When switching from the RUN mode to the PROG. mode, this program holds the analog output at the
final value of the RUN mode according to the shared memory setting. Then the program writes the
data stored in data register DTO to the output relay area WYO of output channel chO.

Final value of RUN mode:
During the RUN mode, the analog output value corresponding to the last digital data written.

Settings
Iltem SSUTEIG els Descriptions
example program
1/0 allocation WYO Digital output data
Data register allocation DTO Output data write area for chO
DT30 Area specified in output hold setting
Analog output hold setting

Shared memory Address 17 HO: Non-hold

H1: Hold (holds analog output at final value of RUN mode)

Sample program

R9013
—fF—— FO MV , H1 , DT 30 prenmmean N T =
Initial Qutput hold seting | Analog output
setting 1 hold setting
[ FI51 WRT , KO, DT30 , K1, K17 }-------- . -
Output hold setting x
’Specifies the analog output unit of slot No. D |
| Writes the one-word data of data register DTO |
| tothe shared memory address17. | |
R9010 P
—f{—— FO Mv , DTO , Wr 0 }-------- e e e
chOdata  chOoutput data L B8 WIting N
(ED )

n Key Point:

If “H1" is set for the shared memory address 17, the program holds the analog output value when

switching the RUN mode to PROG. mode.

When the analog output hold setting is not performed, a value equivalent to the digital value KO (0 V or 0

mA) is output.

i Note:

e The written digital values and output values differ depending on the used ranges.

e The number of input contacts and specified slot numbers differ depending on the installation positions
of the units.

Reference: <Chapter 6 Analog I/O Conversion Characteristics>
<4.2 1/0 Allocation and Slot Numbers>
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10.2.2 Output Hold (Any Value) Setting (Analog Output Unit)

Program outline

When switching from the RUN mode to the PROG. mode, this program holds the analog output at any
desired value according to the shared memory settings. Then the program writes the data stored in data
registers DT100 to DT102 to the output relay areas WYO0 to WY2 of output channels ch0 to ch2.

Settings
Item SSUIEG els Descriptions
example program
WYO Digital output data for chO
1/0O allocation WY1 Digital output data for ch1
WY2 Digital output data for ch2
DT100 Output data write area for chO
Data register allocation | DT101 Output data write area for chl
DT102 Output data write area for ch2
Analog output hold setting
Address 17 HO: Non-hold
Shared memory H1: Hold (holds analog output at any desired value)
Analog output hold data (any value) setting
Address 18 to 20 Sets output hold digital value in constant number for chO to ch2

u Key Point:

If “H1" is set for the shared memory address 17, the program holds the analog output value when
switching the RUN mode to PROG. mode.

When the analog output hold setting is not performed, a value equivalent to the digital value KO (0 V or O
mA) is output.

re~ JOS

e The written digital values and output values differ depending on the used ranges.
e The number of input contacts and specified slot numbers differ depending on the installation positions
of the units.

sl Reference: <Chapter 6 Analog I/O Conversion Characteristics>
<4.2 1/0 Allocation and Slot Numbers>
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Sample program

RO013
FO

Initial
sefting

[ FO
[ FO

[ FO

MV

MV

MV

MV

[ F151 WRT

H 2

K 2047 ,

K 2047 ,

K 4005 ,

KO, DT30 , K4, K
Output hold setting K

DT 30 1
Output hold setting

DT 31 1

ch 0 any value

DT 32 1

ch 1 any value

DT 33 1

ch 2 any value

|Specifies the analog output unit of slot No. 0 |

[ Writes the four-word data of data registers DT30 to DT33|

[ to the shared memory addresses 17 to 20. |

RO010

———1 Fo mv
[ FO MV
[ FOO MV

DT 100
ch 0 data

DT 101
ch 1 data

DT 102
ch 2 data

, WY 0 1

ch 0 output data

. WY1 t

ch 1 output data

WY 2 T

ch 2 output data

|~
L

\setting |
L/

A k!

i Analog output |

+ data writing :

(7 J
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Chapter 11

Troubleshooting



11.1 Troubleshooting (Analog Input)

11.1.1 Analog Input Value Cannot be Read

e Check the 1/O allocation for the analog units.

e Check that the shared memory addresses 16 and 17 are not set to HO000.
e Check the terminal block wiring.

e Check the range settings.

11.1.2 Analog Input Conversion Value is Unsteady

e Make sure that you are using shielded twisted-pair wiring and that the shielding the properly connected.

e Make sure that the analog signal wires are not connected to AC wires or power wires.

e Check that there is no devices which create radiated noise, such as power lines, power cables, high-
capacity relays or inverters near the analog unit.

11.1.3 Proper Current Input Conversion Value Cannot be Obtained

e Check the terminal block wiring.
e Check output devices.

11.1.4 Proper conversion Value Cannot be Obtained During Thermocouple
Connection

o Check the type of the thermocouple and the range setting of the analog unit.

o Check the polarity of the thermocouple.

* Make sure that no wind directly hit the analog input unit.

* Check that the wiring between the thermocouple and the analog input unit is not relayed with wirings
other than thermocouples or thermocouple compensating lead wire.

11.1.5 Proper conversion Value Cannot be Obtained During R.T.D. Connection

o Check the wiring and cycle the power supply.
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11.2 Troubleshooting (Analog Output)

11.2.1 Analog Output Value is Unsteady

e Make sure that the shielding on the input device is grounded.
¢ Depending on the conditions of the external noise, it may be better to leave the shielding open.
e Check the program.

11.2.2 Analog Output Value Does Not Change

¢ Make sure that the FP2 CPU unit is in RUN mode.

e Check the /O allocation for the analog units.

e Check the terminal block wiring.

e For current output, make sure that the impedance of the output load device is 350Q or less.

e Make sure that the output does not short-circuit.

e Make sure that the input digital value is in a range of 0 to 4095 for current output, and —2048 to +2047
for voltage output.

¢ Check the set of the range setting switch (dip switch).
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Chapter 12

Specifications



12.1 Table of Specifications

General specifications (Common)

Iltem

Ambient temperature

Description
0to55°C
Use the FP2 analog output unit (FP2-DA4) within the ranges given below.
Output range Ambient operating temperature

Current output range When us?ng 4 channels 0to 45°C

When using 3 channels 0to 50 °C
(0 to 20 mA) -

When using 1 or 2 channels 0to55°C
Xigigeﬁgt%l;t range When using 1 to 4 channels 0to55°C

Storage temperature

-20to 70 °C

Ambient humidity

30 to 85% RH (at 25 °C non-condensing)

Storage humidity

30 to 85% RH (at 25 °C non-condensing)

Breakdown voltage

500 V AC, 1 minute between all analog input terminals and earth
500 V AC, 1 minute between all analog output terminals and earth

1500 V AC, 1 minute between all analog input terminals and AC external
terminal (excluding earth terminal)

1500 V AC, 1 minute between all analog output terminals and AC external
terminal (excluding earth terminal)

200 V AC, 1minute between analog input terminal channels (for FP2-AD8X
only)

-Isolated between insulation voltage range and thermocouple range only.
-When using R.T.D. range, not isolated between all other ranges.

Cutoff current: 10 mA, excluding protective varistor and capacitor

Insulation resistance

100 MQ or more between all analog input terminals and earth
100 MQ or more between all analog output terminals and earth
(measured with a 500 V DC megger testing)

100 MQ or more between all analog input terminals and AC external
terminal (excluding earth terminal)

100 MQ or more between all analog output terminals and AC external
terminal (excluding earth terminal)

(measured with a 500 V DC megger testing)

Vibration resistance

10 to 55 Hz, 1 cycle/min, double amplitude of 0.75 mm, 10 min on X, Y and
Z directions

Shock resistance

98 m/s? or more, 4 times on X, Y and Z directions

Noise immunity

1500 Vp-p with pulse widths 50 ns and 1 ps (with noise simulator)
(Applied to the power unit)

Operating conditions

Free from corrosive gases and excessive dust

Weight

Approx. 160 g (FP2-AD8VI, AD8X, RTD), approx. 160 g (FP2-DA4)
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Analog input specifications (FP2-AD8VI AFP2400L)

Item Description
No. of input points 8 channels/unit
-10 to +10 V (1/65536)
Voltage
Input range 1to 5V (1/13107)
(resolution) -20 to +20 mA (1/32768)
Current

4 to 20 mA (1/13107)

Conversion speed

Voltage input

Note2)

Current input

500 ps/channel (base time 400 us)

Overall accuracy

+1.0% F.S. or less (at 0 to 55 °

C) Notel)

Input impedance

Voltage input

1 MQ or more

Current input 250 Q
- +
. 10 to +10 V range 15 t0 +15 V
Absolute maximum 1to 5V range
input - +
inpu 20 to +20 mA range 130 10 430 MA

4 to 20 mA range

Insulation method

Between analog input terminal

and FP2 internal circuits: Optical coupler

insulation, DC/DC converter insulation

Between analog input channels: Not insulated

. . Can be set in a range of 3 to 64 times/each channel
Digital output Averaging . . .

rocessin (moving average excluding max. and min. values)
P 9 Offset setting Can be set in a range of K-2048 to +2047/each channel

Input range change
method

All channels: By range setting switch

Each channel: By shared mem

ory setting

Conversion
execution processing
channels setting

Each channel: By shared mem

ory setting

Input conversion data
setup time

(After FP2 system power has been turned on)

Input range

FP2-AD8VI

Voltage input range
(all channels together)

Approx. 430 ms

Current input range

Approx. 430 ms

(all channels together)

Notel) The full scale (F.S.) for each of analog input voltage 1 to 5 V and current 4 to 20 mA is £10 V and
+20 mA respectively.

Note2) This is the preprocessing time which is necessary for carrying out the A/D conversion.
The time is fixed at 400 ps regardless of the number of channels.

Reference: <12.2 Table of Shared Memory Area>
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Analog input specifications (FP2-AD8X AFP2401)

Iltem

Description

No. of input points

8 channels/unit ">

Input range
(resolution)

-10 to +10 V (1/65536)

Voltage 1to 5V (1/13107)

-100 to +100 mV (1/65536)

S: 0to +1500 °C (0.1 °C)

J: -200 to +750 °C (0.1 °C)

J: -100 to +400 °C (0.1 °C) Note1)

K: -200 to +1200 °C (0.1 °C) Note1)

Thermocouple K: -200 to +1000 °C (0.1 °C)

K: -100 to +600 °C (01 oC) Notel)

T: -200 to +350 °C (0.1 °C)

R: 0 to +1500 °C (0.1 °C)

N: -200 to +1300 °C (0.1 °C) "o*D

Pt100: -200 to +650 °C (0.1 °C)

Pt100: -100 to +200 °C (0.1 °C) Note1)

R.T.D. JP100: -200 to +650 °C (0.1 °C) "=V

JPt100: -100 to +200 °C (0.1 °C) "'V

Pt1000: -100 to +100 °C (0.1 °C)

Conversion speed

Voltage input 500 ps/channel (Not isolated), 5 ms/ch (Isolated) Noted)

20 ms/channel ™2 N9 (22 ms/channel and 300ms/

Thermocouple input | ool can be selected by shared memory 39. "%

20 ms/channel “*?N*Y (22 ms/channel and 300ms/
channel can be selected by shared memory 39. ")

R.T.D. input

Overall accuracy

+0.3% F.S.or less (at 0 to 55 °C),
+0.1% F.S.or less (at25 °C) (Voltage range only)®®
(Reference junction compensation accuracy: +1.0°C)

Input impedance

Voltage input Approx. 150 k@ or more

Thermocouple input 1 MQ or more

R.T.D input Approx. 51k Q

Absolute maximum input

-10 to +10 V range

1to 5V range -12to +12V

-100 to +100 mV range -150 to +150 mV

Insulation method

Between analog input terminal and FP2 internal circuits: Optical coupler
insulation, DC/DC converter insulation
Between input channels: Optical MOS relay insulation (in channel isolation range)

Digital output processing

Can be set in a range of 3 to 64 times/each channel

Averagin - . )
9ing (moving average excluding max. and min. values)

Offset setting Can be set in a range of K-2048 to +2047/each channel

Broken wire detection

Only thermocouple range or R.T.D. input range/each channel

Input range change method

All channels: By range setting switch

Each channel: By shared memory setting

Conversion execution
processing channels setting

Each channel: By shared memory setting

Permission resistance of
input wire

30 Q@ or less (when the ohmic values

R.T.D. input

for 3 wires are the same)

Input conversion data setup
time

(After FP2 system power

has been turned on)

Input range (all channels together) FP2-AD8X
Non insulation Voltage input range 500 ms
Insulation voltage input range 4500 ms
Thermocouple input range 4500 ms
R.T.D. input range 4500 ms

Notel) Can be specified by the shared memory setting only.
Note2) When using the thermocouple or R.T.D. range, sampling is performed 10 times within the
conversion time for 20 ms to average 8 sampling data by excluding the maximum value and

minimum value.
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Note3) The full scale (F.S.) for analog input voltage 1 to 5 V is £10 V.
The full scale (F.S.) for thermocouple range is —200 to +1000°C.
The total precision for the thermocouple R at 0 to 500 °C is +0.5% F.S. or less (at 0 to 55 °C).
The full scale (F.S.) for R.T.D is —200 to +650 °C .

Note4) Reference: For the information on conversion cycle time, see <12.3 Analog 1/0O Conversion
Cycle Time>.
Note5) As there is a case that the measured data is unstable, the conversion execution processing
channels setting should be specified for unused channels.

Reference: <12.2.1 Shared Memory of Analog Input Unit>

Note6) If the commercial frequency noise at 50 Hz has an effect, it is recommendable to use the
conversion speed of 22 ms. If it is used in the environment where any noise at 50Hz or 60hz has
an effect, it is recommendable to use the conversion speed of 300 ms.

Analog input specifications (FP2-RTD AFP2402)

Iltem Description
No. of input points 8 channels/unit "
Pt100: -200 to +650 °C (0.1 °C)
Pt100: -100 to +200 °C (0.1 °C) "oV
R.T.D. JPt100: -200 to +650 °C (0.1 °C) "V
JPt100: -100 to +200 °C (0.1 °C) "°°!
Pt1000: -100 to +100 °C (0.1 °C)

Input range
(resolution)

20 ms/channel "¢ Y

Conversion speed R.T.D. input | (22 ms/channel and 300ms/channel can be selected by shared
memory 39, N

Overall accuracy +0.3% F.S. or less (at 0 to 55 °C) "%

Between analog input terminal and FP2 internal circuits: Optical coupler
insulation, DC/DC converter insulation

Can be set in a range of 3 to 64 times/each channel
(moving average excluding max. and min. values)
Offset setting | Can be set in a range of K-2048 to +2047/each channel

Insulation method

Digital output processing Averaging

Broken wire detection Each channel

Input range change All channels: By range setting switch

method Each channel: By shared memory setting

Conversion execution

processing channels Each channel: By shared memory setting

setting

Permission resistance of R.T.D. input 30 Q or less (when the ohmic values
input wire T for 3 wires are the same)

(After FP2 system power has been turned on)

Input range FP2-RTD
R.T.D. input range 4500 ms
Notel) Can be specified by the shared memory setting only.

Note2) When using the thermocouple or R.T.D. range, sampling is performed 10 times within the
conversion time for 20 ms to average 8 sampling data by excluding the maximum value and
minimum value.

Note3) The full scale (F.S.) for analog input is —200 to +650°C.

Input conversion data
setup time

Note4) @ﬁ!’ Reference: For the information on conversion cycle time, see <12.3 Analog 1/O Conversion
Cycle Time>.
Note5) As there is a case that the measured data is unstable, the conversion execution processing
channels setting should be specified for unused channels.

Reference: <12.2.1 Shared Memory of Analog Input Unit>

Note6) If the commercial frequency noise at 50 Hz has an effect, it is recommendable to use the
conversion speed of 22 ms. If it is used in the environment where any noise at 50Hz or 60hz has
an effect, it is recommendable to use the conversion speed of 300 ms.
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Analog output specifications (FP2-DA4 AFP2410)

Item Description
No. of output points 4 channels "V
Output range Voltage -10 to +10 V (K-2048 to K2047)
(digital input) Current 0 to 20 mA (KO to K4095)
Resolution 1/4096
Conversion speed 500 ps/channel "2
Overall accuracy Within +1.0% F.S. or less (at0 to 55 °C)
Output impedance Voltage output 0.5 Q orless
Maximum output current | Voltage output 5 mA
Allqwable output load Current output 300 @ orless
resistance
Between analog output terminal and FP2 internal circuits: Optical
Insulation method coupler insulation, DC/DC converter insulation
Between analog output channels: Not isolated
Analog output hold Hold/non hold setting by shared memory setting

Notel) For the FP2 analog output unit (FP2-DA4), there are restrictions regarding the ambient
temperature that depend on how many channels are used. Use according to the restrictions
listed in “Ambient temperature” of “section 12.1 General Specifications”.

Note?2) For information on the conversion cycle time when using multiple channels

il Reference: <12.4 Analog I/O Conversion Cycle Time>
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12.1.1 Table of Input/Output Contact Allocation

Analog input unit

Channel FP2 I/O number
chO WX(n): X(n)0 to X(n)F
chl WX(n+1): X(n+1)0 to X(n+1)F
ch2 WX(n+2): X(n+2)0 to X(n+2)F
. ch3 WX(n+3): X(n+3)0 to X(n+3)F
Analog input = T X (ned): X(n+4)0 to X(n+4)F
ch5 WX(n+5): X(n+5)0 to X(n+5)F
ch6 WX(n+6): X(n+6)0 to X(n+6)F
ch7 WX(n+7): X(n+7)0 to X(n+7)F
Analog output unit
Channel FP2 I/O number
chO WY(n): Y(n)O to Y(n)F
Analog output chl WY(n+1): Y(n+1)0 to Y(n+1)F
ch2 WY(n+2): Y(n+2)0 to Y(n+2)F
ch3 WY(n+3): Y(n+3)0 to Y(n+3)F

nes Note:

e The 1/0O number shown by an “n” in the table above is determined according to the installed slot

position and the 1/O allocation for other units.

¢ Both input and output are handled by increments of 16 bits per channel.

¢ Even if the number of used channels is specified low in the setting of the shared memory, the number
of 1/0 allocation does not change.
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12.2 Table of Shared Memory Area

12.2.1 Shared Memory of Analog Input Unit

Initial —
Address Name Descriptions
value
After the power is turned on and the first conversion is
completed, the input channel where the conversion
data preparation is completed affects the bits shown
. . below.
Preparation completion flag for B15 B14 B13 812 B11 B10 BY B8 587 B6 85 B4 B3 B2 B1 B0
10 ) HO0000
analog input ch0 to ch7 | oh7 | ch6 |chs|cha|cha[enz|cht | cho
0: Preparing
1: Pref ion completed
Specifies the input channel where conversion
processing is not executed.
No execution of conversion B15B14 B13B12 B11 B10 Bg B8 B7 B6 B5 B4 B3 B2 B1 B0
16 processing setting for analog H1111 | | | oha ] [ ch? ] | r:h‘ll | | |chn
input chO to ch3 T T T T
Notel)
0:Conversion not executed
1:Conversion executed
B15 B14 B13B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0
No execution of conversion | | ] o7 | | |chﬁ| | ] chs ] | lcm
processing setting for analog
17 : H1111
input ch4 to ch7 T T T T
Noten) 0 : Conversion not executed
1 : Conversion executed
When setting the input range independently for each
input channel, after setting the range setting switch to
18 Range setting for analog input HEFFF “Enable setting by software”, the codes for the range
chOoand 1 settings shown below are set.
Address 18
B15B14B13B12B11 B10 B8 BE B BE BS B4 B3 B2 B1 BO
Range setting for analog input ch1 ch0
19 ch2 and 3 HFFFF Address 19
B15B14B13B12B11 B10 B8 BE B7 BS BS B4 B3 B2 B1 BO
ch3 ch2
Range setting for analog input Addreas 20
20 Ch4gand5 g g1np HFFFF B15 B4 B13 B12 B11 B10 B9 B8 B7 BE B5 B4 B3 B2 B B0
LTI TP PP
ch5S ch4
Address 21
Range setting for analog input B15B14B13 B12 B11 810 B9 B8 87 B BS B4 B3 B2 B1 B0
21 weere [ [ LTI

ch6éand 7

I | |

ch7 ch 6

Notel) As there is a case that the measured data is unstable, the conversion execution processing

channels setting should be specified for unused channels.
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Initial o
Address Name Descriptions
value
Average times setting for Sets the number of times for average processing for

22 : K1 :
analog input ch0 each channel that executes average processing.

23 Average times setting for K1 (range: 3 to 64 times)
analog input chl B15 B14 B13 B12 B11 B10 B9 B3 B7 B8 B5 B4 B3 B2 B1 B0

24 Averag(_etimes setting for K1 | ‘ | I ‘ | I ‘ | I ‘ | | | ‘ |
analog input ch2 | |

o5 Average times setting for K1
analog input ch3 ) K3~Ke4

o6 Average times setting for K1 K3 tq _K64_|s set: Average processing is performed for
analog input ch4 specified times. -

. Average times setting for 1 KO to !<2 is set: NQ average processing; general
analog input ch5 sampling processing.

o8 Average times setting for K1 Note) When specified average times are changed
analog input ch6 during the processing, the data which has been stored
Average times setting for by then will be deleted, and the program will start

29 : K1 )
analog input ch7 storing data from the start.

Offset changing setting for

30 analog input ch0 KO
Offset changing setting for

81 analog input chl KO

. Offset changing setting for o0 Sets the offs'et data for each channel that executes
analog input ch2 offset ?hangmg.

33 Offset changing setting for KO (range: -2048 to +2047)
analog input ch3

- - B15B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0

34 Offset changing setting for KO
analog input ch4 |‘||‘||‘||‘|||‘|
Off i i

35 set ghanglng setting for KO | |
analog input ch5 N
Offset changing setting for

36 analog input ch6 KO
Offset changing setting for

37 analog input ch7 KO

Address 38

38 (Only for FP2-AD8X, HO000 N AN SN ) S N | N N )

FP2-RTD) ch7 ch6 ch5 ch4 ch3 ch2 ch1 chO
After writing the converted data in the shared memory,
adds 1. 00-01-510-»11-00—>

. . KO: 20 ms

?rc;]r;\:(:zlcoonuslpeeeg _T_WI:')t(;h K1: 22 ms (Select it when the 50Hz frequency noise

39 Only for FPI2)—A’D8;( o KO has an effect,)

(©nly ' K4:300ms(Select it when being effected by a

FP2-RTD) noise.)(supported from Ver.1.2)

Detects broken wires in the input wiring only for each

input channel that is set for the thermocouple input

range or R.T.D. (resistance thermometer device) input
. . range, and copies the data to the bits shown below.

42 Broken wire detECtIO_n flag for HO000 B1SB14B13B12 B11 810 B9 B3 B7 B6 B5 B4 B3 B2 B1 BO
temperature sensor input | | | | | | | | |c:h?|ch5|ch5|ch4|cn3|ch2|ch1|chﬂ|

0: Normal
1: Broken wire detected

ﬁ Note:

¢ Do not perform reading and writing with shared memory addresses other than those listed above.
e The shared memory addresses are all preset when the power is turned from off to on (they return to
the initial values).
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Address

Conditions

When the PROG. mode changes to the RUN mode, all preparation completion flags for
all channels turn on as the setting has been done to execute conversion for all
channels. Once the no execution setting has been specified for each channel, the

10 applied bits in address 10 are in preparation.
If setting the range setting switch to “Enable setting by software”, the analog input
preparation completion flag for the address 10 does not turn on as the conversion will
not be performed until completing the range setting.
10, 38, 42 Writiqg by user program is not available.
Reading is always available.
16, 17, After changing the mode from the PROG to the RUN mode, writing by program is
22 to 37,39 | available any number of times.
1810 21 Writing by user program is available only once after the RUN mode.

Reading is always available.
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Table of input range setting code

FP2-AD8VI (AFP2400L)

A: Available N/A:

Not available

Measurement . Input range
Input Type range Isolator DIPSW setting setting code
+10 V 110to +10V Not isolated A HO1
between channels
Voltage Not isolated
1to5V 1to5V A HO7
between channels
+20 mA 20 to 20 mA Not isolated A HO1
between channels
Current Not isolated
4to 20 mA 4to 20 mA A HO7
between channels
FP2-AD8X (AFP2401) A: Available N/A: Not available
Input Type Measurement Isolator DIPSW setting '”p?“ range
range setting code
bet\,/\lvgtelnS ?:lr?;erﬂels A HO1
+10V -10to +10 V Isolated
N/A HO02
between channels
bet\,/\lvgzzlns (():lt?;?lcrl]els A Ho7
Voltage lto5V lto5V
Isolated
N/A HO08
between channels
bet\’/\lvgtelns c():ﬁ;?]:els A Ho4
+100 mV -100 to +100 mV Isolated
N/A HO05
between channels
s 0 to +1500 °C Isolated A H10
between channels
J 200 to +750 °C Isolated A HOD
between channels
J -100 to 400 °C Isolated N/A H1D
between channels
K -200 to +1000 °C Isolated A HOE
between channels
Thermo- K -200 to 1200 °C Isolated N/A H1E
couple between channels
K -100 to 600 °C Isolated N/A H2E
between channels
T -200 to +350 °C Isolated A H11
between channels
R 0'to +1500 °C Isolated A HOF
between channels
N -200 to 1300 °C Isolated N/A HOA
between channels
Pt100 -200 to +650 °C Not isolated A H12
between channels
Pt100 -100 to +200 °C Not isolated N/A H22
between channels
R.T.D JPLL00 -200 to +650 °C Not isolated N/A H32
between channels
JPtL00 -100 to +200 °C Not isolated N/A H42
between channels
Pt1000 -100 to +100 °C Not isolated A H13
between channels

Note) For FP2-AD8X, it is possible to switch between “Isolated between channels” and “Not isolated
between channels” depending on the ranges. (Photo MOS relay insulation)
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FP2-RTD (AFP2402) A: Available N/A: Not available

Input Type Measurement Isolator DIPSW setting Inpgt range
range setting code
Pt100 -200 to +650 °C Not isolated A H12
between channels
Pt100 -100 to +200 °C Not isolated N/A H22
between channels
R.T.D. JPt100 -200 to +650 °C Not isolated N/A H32
between channels
JPLI00 | -100to +200°C Not isolated N/A Ha2
between channels
Pt1000 -100 to +100 °C Not isolated A H13
between channels

re~ IS

If specifying values other than the above setting codes, the conversion does not performed properly. Do
not set to those values.
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Shared Memory of Analog Output Unit

analog output chOto ch3

Initial A
Address Name » Descriptions

value
Sets either the non-hold, hold (final value during
RUN mode), or hold (any value) for the analog
output during the FP2 CPU unit PROG. mode.
B1SB14B13B12B11 B10 B9 B8 BY B6 BS B4 B3 B2 Bl BD

Output hold setting for HO000 | | | ] | | | | | | | [ | | | |
17 (non- | |
analog output chOto ch3 hold)
HOO000: Non-hold
HO0O1 : Hold (final value during RUN mode)
HO002: Hold (any value)
If a value different from those above is set, then
non-hold is set.
Output hold (any value) When an desired output is set for the hold

18 data setting for analog K0O00O0 | setting of the address 17, the analog output
output chO value is held corresponding to the data set at
Output hold (any value) this address.

19 data Setting fOr analog KOOOO B1SB14B13B12B11 B10 B9 B8 BY B6 BS B4 B3 B2 Bl BD
output chl |||l|||||||[||||
Output hold (any value) | |

20 data setting for analog K0000 -10 to +10V output range : K-2048~K2047
outout ch2 0to 20mA output range : KO~K4085

P If a value different from those above is set, then
Output h_0|d (any value) the set value becomes disabled, and the final

21 data setting for analog KO00O | output value before moving to the PROG. mode
output ch3 is held.

Specifies the output channel where conversion
processing is not executed.
No execution of conversion B15B14B13B12B1M B0 B9 B8 B7 B6 BS B4 B3 B2 21 RO

22 processing setting for H1111 | | | ol | | ghe | | ehl | | <l

i t i f

0:Conversion not executed

1:Conversion executed

Note:

¢ Do not perform reading and writing with shared memory addresses other than those listed above.
e The shared memory addresses are all preset when the power is turned from off to on (they return to
the initial values).

Address

Conditions

17 to 22

After changing the mode from the PROG to the RUN mode, writing by program is
available any number of times.
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12.3 Analog I/O Conversion Cycle Time

When setting the range for each analog I/O channel, the analog I/O conversion cycle time can be
calculated by the formula below.

e Analog input conversion cycle time (FP2-AD8VI)

Conversion cycle time
=conversion speed (0.5 ms) x number of input channels used + base time (0.4 ms)
(number of input channels set for execution of conversion

processing)

e Analog input conversion cycle time (FP2-AD8X,FP2-RTD)
Conversion cycle time
=conversion speed x number of input channels used
(number of input channels set for execution of conversion processing)

Notel) The total time of all channels set for execution of conversion processing.
Note2) When the thermocouple range and the R.T.D. range are mixed, the conversion cycle time for the

voltage range will get longer.

e Analog output conversion cycle time (FP2-DA4)
Conversion cycle time
=conversion speed (0.5 ms) x number of output channels used
(number of output channels set for execution of conversion

processing)
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Chapter 13

Dimensions, Sample Programs and
others




13.1 Dimensions

13.1.1 Analog Input Unit

FP2-AD8VI (AFP2400L)
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13.1.2 Analog Output Unit

FP2-DA4 (AFP2410)
93 {including backplane)
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13.2 Sample Programs

13.2.1 Temperature Control by PID Operation

Program outline
Reads the temperature data to be obtained in the analog unit, and executes the IPD operation in the

CPU unit. According to the result of the PID operation, the heater is turned on/off (PWM output).
1 sec.

Auto-tuning start —» | X80

L *\00 @

/O W\I

PID control start ——» | X81

Stop —»| X82

Thermocouple

Vin
A/D
COM
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1/0 allocation

1/0 number Descriptions
X80 Auto-tuning start
X81 PID control start
X82 Control stop
Y90 Heater on/off

Data register allocation

Setting type

Data register

Allocation

Example program setting

No.
Select PID control, auto-tuning
operation.
DT200 Control mode Srp))ecify auto-tuning.
Select I-PD mode, reverse action.
DT201 Target value Specify temperature.
DT202 Measured value Read analog input value WXO0.
. Stores the operation result in KO to
Setting area | prog3 PID output K10000.
work area <0.00% to 100.00%>
for PID. DT204 Lower value Specify 0.00%.
operation DT205 Upper value Specify 100.00%.
DT206 Proportional gain Rewrites setting values after
DT207 Integral time automatic tuning when specifying
DT208 Derivative time auto-tuning.
DT209 Operation interval
DT210 Progress of tuning
DT211 to DT229 | Used as work area by the system during PID operation
Analog unit DT260 Execution. channellsetting chO:. Specify H}
settings DT261 Average times setting 20 times: Specify 20
DT262 Offset -5.0: Specify —K50
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Sample program

4 R9013
FO MV H1 ., DT260 ]
[ F151 WRT , KO , DT260 , K1 , Ki6 ]
R9013
Uit MV . K20 . DT261 ]
initial setting
[ FI51 WRT , KO , DT281 , K1 , K22 ]
R9013
FO MV | K50 . DT262 ]
" [ F151 WRT , KO , DT262 , K1 , K30 ]
A R9013
— FO MV H2 ., DT200 ]
[FO MV , K555 , DT201 ]
R9010
FO MV ., WXO . DT202 ]
R9013
FO MV KO , DT203 ]
PID [FO M KO ., DT204 ]
parameter
selling [Fo mv K10000, DT205 ]
[ FO mv K74 ., DT206 ]
[Fo mv K1258 , DT207 ]
[FO wmv K314, DT208 ]
[Fo  mv K100, DT209 ]
I [FO My , KO , DT210 ]
4 %80 RIOF X862 R100
——oF ] N\ { 1
R100
—
R100
— < oF} > 1—
Auto-uning
—1—>— F0O MV HB00Z , DT200 ]
R100
—— 0 mv DT200 , WR20 ]
R20F R10F
v o { 1
A X81 R100  X82 R101
— —oF i\ \ [ 7
R101
s _R|100
operation
—] F355 PID , DT200 ]
R101
vy H
A R100
— F32% , DT203 , K10 , SVl 1
R101
R100 TI0 TML 10, K1000
it \ L L
R101
PN —]
heater | R400 T10 TML 11 . K 0
control '
| N L —
R101
—
R100 O ™ Y90
—t N [ 1]
R101
v i
{ ED }

Note:

The ranges for the digital values to be read and the digital values specified for output differ depending on

the used ranges.

The number of I/O contacts and specified slots differ depending on the installation position of units.

Dy
Reference:

<Chapter 6 Analog I/0O Conversion Characteristics>

<4.2 1/0O Allocation and Slot Numbers>

For the details and precaution for PID operation instruction F355, see <FP Series Programming Manual>.

A

A

cul e initial ini

! Executes the initial setting

| foranalog input unit.

i Execution channel : ch 0 only
 Average times: 20 times

| ofset:-507C

Specifies the initial value
for PID parameter in
DT200 to DT210.

Reads the current values
of analog input to DT202.

! When X80 tums on,
| auto-tuning starts.
i After the completion of
. auto-tuning, the highest

| bitin DT200 changes 1 to 0.

{ ‘When X81 tums on,
i PID operation starts.

Converts FID operation
output KO to K10000 to
OnfOff time of timer 0 to
1000 ms and tums
heater On/Off.
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