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This datasheet covers the topic of using an FX3U PLC with a FX3U-485ADP card fitted to
utilise the small number of 1/0O on the D700 Inverter drive as remote I/O for the PLC over the
RS485 Network.

Assumptions

It is assumed that the reader is familiar with the FX3U PLC, the D700 Inverter and how to
operate / configure it, and also GX Developer Ladder programming techniques.

It is also assumed that the reader has already configured both the FX3U PLC and the D700
Inverter drive for control over the RS485 network. This datasheet does not cover the
parameterisation or configuration of the hardware for the serial communications.

Additional Useful References:

Instruction Manual Inverter FR-D700 EC (IB(NA)-0600353ENG-C)
FX3U-485ADP Users Manual (Art. No.: JY997D26201)

D700 I / O Specification

The D700 inverter has the following | / O available which can be utilised in the PLC:

5 Inputs:

STF

STR

RL

RM

RH

These are all 24VDC inputs which can be configured as Sink or Source.

24VDC is available on board the inverter for use with volt free contacts, maximum supply
current is 100mA.

2 Outputs:

ABC (Relay Contact, single common, 1 NO, 1 NC change over contact)
Rating: 230VAC 0.3A or 30VDC 0.3A

RUN (Transistor output)

Rating 24VDC 100mA.
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D700 Inverter configuration

In order to free these Inputs and outputs up for monitoring and control in the PLC we must first
configure the Inverter so that the inputs perform no operation and the outputs aren’t affected
by the inverter operation.

Parameters 178 through to 182 are the Input Terminal Function Selection are by default are:

4.10.1 Input terminal function selection (Pr. 178 ta Pr. 182)

l Use these parameters to select/change the input terminal funciions.

Parameter Initial
Name Initial Signal Setiing Range
Mumber Value
STF terminal function Dto s, 7,8, 10,12, 14, 18,18, 24
= STE [fFrrarasd 8, and) Fefia Sy 15 R By BEh A8
178 —— &0 STF {forward rotation cormmand 25,3760, 52 65 to 67, 3993
STR terminal function GioS 7.3 10 12 14 16 18 24
=1 o ;. : o = Ly Sy o Bt 15
179 SR 5 STR (reverse rofation command) 25 37 §1, 62 6510 67, 5993
RL terminal function
180 it 1} RL (low-speed operation command)
selection
181 RM terminal function RM (rniddle spsed operation Oios, 7,8 10, 12 14, 16, 14, 24,
selection corvsand) 25,37, 82, 8510 67, 5959
182 RH terminal function 5 RH (high-sp=sd operaton
selection - cammand)

If we leave these parameters as default we will still be able to monitor the inputs in the PLC,
but as the inputs change state this will effect the operation of the inverter.

Changing the initial values from default to the value of ‘9999’ renders the Inputs as invalid as
far as the inverters CPU is concerned:

= L Commantd sourcs switchaves (Iuming on X87 makes Pr 338 =

87 LT o= IING AR Pr 238, Pr. 239 17
h-r_-n'_Dr. 330 commaneds valid)

9968 — Mo funetion — —

(Refer to page 109 of the D700 users manual for a full list of input terminal functions)

Using either the D700 Keypad or the FR Configurator software change the value of the
parameters corresponding to the Input terminals you wish to use to ‘9999’.

So, to utilise all 5 inputs change Parameters 178 through to 182 to ‘9999’

We will now be able to monitor the status of the input terminals via the PLC Code using the
dedicated inverter control instruction list for the FX3U.
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We now need to do the same thing for the outputs. Parameters 190 and 192 are the
Output Terminal Function Selection:

The Initial default values are:

4.10.5 OQutput terminal function selection (Pr. 190, Pr. 192)

l You can change the funchions of the open coliector output terminal 2nd relay cutput terminal

Parameter Imitiat

» ; Name Valiic Initial Signal Setting Range
; 0.1.3,4, 7,8 111018, 5,
190 ?UUNFHmmIm : gﬂﬁmfgﬁﬁﬁél O | RUM (inverter running) | 26, 45, 47, 64, 70, 30, 91, 53, 85,
nction selection 95, 98, 99, 100, 101, 103, 104,
AB.C terminal Rela 107, 108, 111to 116, 125, 126,
192 > ; . . 38 | ALM (fault output) 146, 147, 184, 170, 190, 121,
function selection | output terminal 133%, 195, 196, 183, 199, 9959

This time we need to configure these terminals so that they get they’re status reference from a
dedicated parameter that can be manipulated from the PLC.

~ . Pr. 435 Pr

26 196 REM | Remocte cutplt Output to the terminal when & value iz set 1o the parameter :gr ¥
3ty
= Cutput when en atarm (fan fadurs or commumication emor | Pr 121 178
e 198 | LF | Al output i ¢ 1 [,
Warning) oLours Pr 244 225
Output when the feult occura.
<] 198 ALN | Fault out g c T — 17
e put The signal output & stopped when the fault s resst: 5

9998 — Mo function — — =

(Refer to page 114 of the D700 users manual, table for a full list of output terminal functions)

Using either the D700 Keypad or the FR Configurator software change the value of the
parameters corresponding to the output terminals you wish to use to ‘96'.

So, to utilise both outputs change Parameters 190 and 192 to ‘96’

The output terminals will now be controlled by the status of an array of bits in Parameter 496
which can be manipulated using the dedicated inverter control instruction list for the FX3U.

Monitoring the D700 Inputs in the PLC using GX Developer

The D700 Inverter has a Special Monitor Selection command which allows many different
items to be monitored over the users chosen network. Multiplexing these commands allows a
large amount of data to be collected.

On the following page is a table of items which can be monitored:
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Dain | Description Unit Dala | Description Unit
HI | Cutputfrequencyispesd @ ':}DI;T Hi4 | Cumulative snargization ims 1h
HZ2 | Sutput cumsnt .04 & HA7 | Actual operation fme 1h
HO3 | Cutputvoliags [URR") H18 | Mator load factor 04%
HI5 | Frequency setiing’spesd sstting i ':I['JDEL;_!'Z HAR | Gumulative powsi 1K
HO7 | Motor torgus 0% H34 | PID-set point 0.4%
HO8 | Corvertar output voltage 0V H35 | PID measursd valus 0.4%
HO& | Regensmative brake duty 0.1 %% H35 | PID deviation 0.1%
Hoa | Erestront thasmel reley funclion 04% | H3A | Option input terminal status 1 @ —
HOB | Sutput curent paak value 001 A HAB | Option input termins status 2 & —_
HOC | Comertar output volaoe peak value OV H3S | Optlon output tarminal status E —_
HOE | Quiput power 00ikW | HAD | Mator thermal |ead factor 0.1%
HOF | Input tarminal statis & — H3E | Inverter tharmal |cad factor i
HAD | Cutput terminal status T = - |— =]

Tab. 6-70: Special monitor selection numbers

In this case we want to monitor the Input Terminal status, so we need use the Special Monitor
Data HOF.

This is a two stage operation:

(1) We need to tell the inverter we want the Input Terminal Status whenever we request
the Special Monitor by sending the HOF Data Command.

(2) We then need to request that the inverter send the selected data by executing a
Special Monitor Read.

As can be seen from the table below, we need to use the Special Monitor selection instruction
to send the data HOF to the inverter:

é HOX00 to HFFFF: 4
2 5 Special moniter Fiesad H72 Monitor data salected ininstruction code &
= HFE |'E-. E.
E'my
: H21 1o H3C: 2
Special monitor Faa H7d Monitor sslection data (B, E'TY)
salaation Mo, (Refer 1 Tab. 670 on page 6-246,) 2
Write HF2 (A T/D)
(1). The following command is used in the PLC:
- 1vDR Kl H73 HOF Kl
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Where:

IVDR is the Dedicated Instruction for Controlling the operation of the Inverter
K1 is the Station Number of the target Inverter

H73 is the command to configure the Special Monitor to Read

HOF is the data for the above command referring it to the input terminals

K1 is the Serial Channel number in use in the PLC for this task

(2). The following instruction is then used to actually read the status of the input terminals be
requesting a Special Monitor Read:

J1vieR Kl H7Z EAM1000 Kl
STF
Terminal
Where:
IVCK is the Dedicated Instruction for Monitoring the inverter
K1 is the Station Number of the target Inverter
H72 is the command to execute the Special Monitor Read
K4M1000 is the target area for the received data from the inverter.
K1 is the Serial Channel number in use in the PLC for this task

The returned data will be in this format:

Input ‘.a.‘m:-z{ monitor deiails
B15 od
[ =T =T=—T=T=J]T=—T=T=—T—T[REJR][RT]—T]—]SRJ[SF]

So in the example above, M1000 — M1015 is the destination address, therefore:

Devige name Conment
migono STF Terminal
Mool 5TR Terminal
M1p0E Not Used
MIOos Not Used
1004 FL Termiral
M1005 EM Terminal
M1006 FH Terminal
nioog Not Used
M1O08 Naot 1zed
M1009 ot Uszed
M1plo Not Used
Mipll Not Used
Miplz Not Used
M1015 Not Used
M1014 Not Used
M1015 Not Used
Mip16
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Driving the D700 Outputs from the PLC using GX Developer

The D700 Inverter has a special reserved set of parameters used for driving the 3 available
outputs as remote outputs for the PLC:

Parametar ity || e i
Fume I Initial | Sett || B | v | e
7! ncra- LT ating
tion gg Hamy ments | value range Rasaptian i
g% v enabled L
EE — digabled
Remote aut-
o put data clear
gﬂpuu.erlng Remite cutput
data clear at
Remote out- | jruarer rset
= 1 jput data
& retention at
S= 14 Remate output a powering off
B s selection ! = Remote cut- il ol 2 s
=2 } put data claar B-13
2= 10 at powering
g [ off Remite autput
E data retention at
ot Remote out- | jruarer reset
1 jput du_tn
ratention at
powering off
496 Ramote output data 1 1 [x} C-40as Output temminal can be switched == = —
437 Remote output data 2 1 i o405 | on and off —] = [l=—
With the parameters relating to each output terminal set to ‘96’ as discussed earlier we can
used Pr. 496 to drive the outputs on or off:
<Hemote output data-
Pr 496
kil a0
P T
# L 3 W m & L ] L ] E
£ =
Parameter 496 is broken down into an array of bits, of which BO & B5 control the 2 outputs.
Using the following command we can take an array of M flags and map them into a data
register ready for sending to Pr. 496:
Mo EimMz000  Dp2000
RN
Terwinal
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So starting with M2000 our output flags will be:

Device name Comment
Mznoo BUN Terminal
Ma00l Not Used
2002 Not Tszed
M2003 Not Taed
Mzn04 Not Ugzed
M2005 ABC Terminals
2006 Not Tszed
M2007 Not Taed
Mzn0s Not Uzed
M2003 Not TUszed
nz0lo Not Tged
MZA11 Not TTaed
Mz012

We then need to send that data to Pr.496 so it effects the outputs:

{ TvIIR Kl K408 D000 El H
Where:
IVWR is the Dedicated Instruction for Writing to an Inverter Parameter
K1 is the Station Number of the target Inverter
K496 is the target Parameter for the data being sent. (K=Decimal)
D2000 is the source data to be sent.
K1 is the Serial Channel number in use in the PLC for this task

Now turning on the M2000 and M2005 flags in the PLC code will result in the outputs on the
Inverter turning on.

An example of the complete PLC code will look like:

* 2%end command to read IO Jtatbus =
Mz000
— | [rvDR Kl HOF3 HOF 1l H
* 2 Redsd back the Iostastus
[1vek Kl HTZ K4m1000 ¥l H
ST
Terminal
* «rigend array of M flsgs To DIODO0D :
ma000
| [mov K4MZ 000 DZ000 |
RN
Terminal
* 2 Send DZD00 to Pr. 496
mME000
— [ Tvr El K405 Dz000 K1 H
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