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* PLG Feedback Control
* MELSECNET/MINI-S3 Interface



Thank you for choosing the option unit for the Mitsubishi FREQROL
transistorized frequency inverters. Please read this manual carefully
to use the option unit to its optimum.

( Programmable Controller Link Unit (FR-APC) h
This option unit is a multi-function unit including a function to inter-
face with the Mitsubishi MELSECNET/MINI-S3 programmable
controller and designed to configure a Factory Automation-com-
patible drive system. its functions are as follows:

- PLG feedback control

k * MELSECNET/MINI-S3 programmable controller link

/
CONTENTS

1. STRUCTURE ....ccocciiinninicinsinssses s smans s s s ss s sssssas sassasss 1
2. INSTALLATION ..o ssssssssnssnisssssssesns 2
3. PLG FEEDBACK CONTROL FUNCTION ......ccc.ccninmmnnmiiminnsannns 4
4. PROGRAMMABLE CONTROLLER LINK FUNCTION ............. 10
4.1 INtroductioN.. 10
4.2 Specifications ..o e 13
4.3 Operation FUNCLIONS ........ccccvnicrnnnninsnnissmeinicaene 16
4.4 Settings .o 21
4.5 Programming .........cmnenienesmesimsenasssasines 26
4.6 Programming Examples ..o, 38
4.7 INSrUCtiONS ...cciimrincniniintnan s s e 51

4.8 Data Code LISt ........ccuciiiceieninrimmimnmeenennmissiserinmmsanssessssssnninees 53



1. STRUCTURE
L — 7

Front View Right Side View

L0 FR-aPC
/ | Option unit

Mounting hole ——
(2 places)
| Optical cable

oFT
(ol : / connector

L/ Station number

setting switches
Operating status /
indicator LEDs awi__ X1 (._.

O
193

/ we X

Connector

™ Jumper

o

Terminal T
symbol
Y 44 Terminal block
> Screw size M3
.
Connector 1 o
"
[




2. INSTALLATION

Remove the inverter cover and install the option unit in the following procedure:
2.1 Pre-installation Checks
(1) Check the inverter type. This option unit may only be used with the
FREQROL-A series inverters and must not be used with any other series
(such as the Z and F series).
(2) Make sure that the inverter input power is off. The inverter may become
faulty if the option unit is installed with the input power on.
(3) To carry out PLG feedback control, this option unit requires an encoder (or
motor with encoder) and an external power supply. For more information,
see page 9.
(4) Check that the following accessories are supplied with the option unit:
* 1 - Instruction manual
* 2 - Mounting screws M3 x 14
¢ 2 - Jumpers (installed to the terminal block)

2.2 Installation Procedure

(1) Snugly insert the connector of the option unit far into the connector of the
inverter.

(2) Securely fix the option unit to the inverter at the top and bottom with the ac-
cessory mounting screws. If the screw holes in the option unit do not match
those in the inverter, check that the connectors have been fitted snugly.

(3) For the proper installation diagram, see page 3.

* The empty terminals, which are used inside the option, must not be used as
relay terminals. Otherwise, the option may be damaged.




Inverter Accessory screw {2 pcs.)

(shown without the cover) /




3. PLG FEEDBACK CONTROL FUNCTION
L _______________________________________|]

This function is used with a speed detector (pulse encoder, PLG) to allow the motor
speed to be detected by the speed detector and fed back to the inverter so that the
output frequency of the inverter is controlled to keep the motor speed constant to
load variations.

3.1 Wirlng Example

Inverter

Power —=][¢
supply

Forward —& o—¢STF
Reverse -3 &—<STR
10 PB2 §

b 5 PBR

5V

» 5 SG

Speed detector
{(Pulse encoder)
1024 P/R

Connect in line with
the motor without
any looseness at the
speed ratio of 1 to 1.

\ Use twisted pair

shielded cables.

The 8V power supply should
be user-prepared.

(The power supply specifica-
tions are given on page 9.)

Note 1: Connect the accessory jumpers.
When this option unit shares the same puise encoder with another
unit (e.g. NC) which is fitted with terminal resistors, remove the ac-

cessory jumpers as they are not required.



3.2 Terminals

Symbol Terminal Rating Description
Encoder phase A signal
PA1 h
input terminal
paz | Encoderphase Ainverse | ror informationon | Phase A and B signals
signal input terminal pulse signals, see | are input from the en-
PB1 Encoder phase B signal page 9. coder.
input terminal
PB2 Encoder phase B inverse
signal input terminal
) . Connected with PA2 by the jumper
PAR Phase A terminal resis- before shipment from the factory.
tor terminal Remove the jumper when the
terminal resistor is not required.
i Connected with PB2 by the jumper
PBR Phase B terminal resis- before shipment from the factory.
tor terminal Remva the jumper whegd the
terminal resistor is not required.
5v DC power (positive) Connect DC power and power
input terminal 4.75 to 6VDC Gonnect the positve cable 10 the
bC ot (Current consump- svb'terminal and the groun:‘ (ov)
ower ground termi- i cable to the SG terminal.also
SG P g tion 50mA) connect the shield of the shielded
nal cable to SG

3.3 Wiring Instructions
(1) Connection with the position detector (pulse encoder)

Use twisted pair shielded cables (0.2mm? or larger) to connect the unit (FR-
APC) and position detector. Cables to terminals 5V and SG must be con-
nected in parallel or be larger in size according to the cable length as
indicated below:

Cable Length Number of Parallel Cables of 0.2mm? Larger-Size Cables

Within 10m 2 or more cables 0.4mm? or larger
Within 20m 4 or more cables 0.75mm? or larger
Within 30m 6 or more cables 1.25mm? or larger




PLG FEEDBACK CONTROL

3.4 Adjustments
(1) Parameters
Before starting inverter operation, set the following parameters:
Parameter List :

Function Minimum Inltial
Number | Function SettingRange ;. ment| setting Remarks
Encoder rota-
M7 | yondirection | %' Integer 0
Number of 0 *
87 motor poles 2108 Integer 0 See page 6.
0 Set 0 or 9999 to

105 ts,;’:ke‘r’af:":' 0.0110400Hz | 0.01Hz | 9998 | disable speed
9 9999 feedback control.

Feedback

108 gain

0.1 to 100 0.1 1 See page 7.

(2) Setting the encoder rotation direction (Pr. 117)

Pr.117 =0 Pr. 117 =1

Encoder
Forward rotation is Forward rotation is
clockwise when counterclockwise
seen from A when seen from A

By installing this option unit, the encoder rotation direction is displayed on

the rotation direction monitor screen of the parameter unit.

Set the rotation direction in Pr. 117 so that FWD is displayed for the STF

command and REV is displayed for the STR command.

(3) Setting the number of motor poles (Pr. 37)

Set thé number of poles of the motor driven.

¢ If the inverter is operated after any of 10 and 11 to 9998 has been set in
Pr. 37, alarm E.OPT (option error) is displayed and the inverter comes to a
stop.
Resetting method: After setting the correct number of motor poles, reset
the inverter.



(4) Setting the speed feedback range {Pr. 105)
Set the feedback control range.
Define the upper and lower limits in reference to the set value (frequency at
which the motor is rotated at stable speed). Normally set the frequency con-
verted from the rated motor speed (rated load) slip (rpm).

Example: Rated speed of the 4P motor is 1740rpm/60Hz
Slip Nsp = (synchronous speed) - (rated speed)
= 1800 ~ 1740 = 60 (rpm)

Frequency equivalent to slip fsp

_ Nsp x (number of poies) _ 60x4
fep = 120 =z - 2

Response slows if the feedback range value Is too large.

Driven load Regenerative load
Speed feedback range \
Set value x\ \
(Set command) \ [)//

* The speed feedback range is factory-set to 9999 (speed feedback is not
carried out). Before operation, an appropriate value must be set in Pr. 105.

(5) Setting the feedback gain (Pr. 106)
Set if rotation is instable or response is slow.
When the set value is greater than 1, response is faster but overcurrent or
rotational instability is more liable to occur.
When the set value is less than 1, response is slower but rotation is more
stable.



PLG FEEDBACK CONTROL

3.5 Instructions for Use of PLG Feedback Control

(1) The number of motor poles used must be checked before starting operation.
The number of poles set must be correct to ensure proper control of the
motor.

(2) The pulse encoder must be coupled in line with the motor shaft without any
mechanical looseness at the speed ratio of 1 to 1.

{3) Check that the puise encoder has been set to a correct rotation direction on
the rotation direction display of the parameter unit. if the rotation direction is
not correct, speed feedback control cannot be carried out (the inverter can
be operated).

(4) During acceleration or deceleration, speed feedback control is not per-
formed to prevent instability such as hunting.

Speed feedback control is started after the output frequency has once
reached the (set speed) + (speed feedback range).

(5) If any of the following states occurs during speed feedback control opera-
tion, the inverter is run at the output frequency of (set speed) t (speed feed-
back range) without coming to an alarm stop and does not follow up the
motor speed:

* The pulse signal from the pulse encoder is switched off due to an open
cable, etc.;

* An accurate pulse signal cannot be detected due to induction noise, etc.;
or

* The motor is forced to accelerate (regenerative operation) or decelerate
{e.g. motor lock) by large external force.

3.6 Specitications
(1) Motor driven 2-, 4-, 6- or 8-pole standard motor
2-, 4-, 6- or 8-pole constant-torque motor
(2) Speed detector (Puise encoder)
1024 pulses/revolution (P/R) line driver LED pulse encoder

High: 2.4 to 5.25V
Phase A -——f L———-I———- Low: O to 0.4V
Phase B I I J— TAMAGAWA SEIK!

TS1508N207,
TS5008N122,
TS5108N122 or
equivalent




(3)

4)

(6

Encoder Qutput Signal Pin Numbers
(TAMAGAWA SEIK!I TS1508N207)

Pin Number Signal

A Phase A signal

Phase A inverse signal

Phase B signal

Phase B inverse signal

+ 5V power input

Power common

m X|IT(D|O|Z

Case ground

Speed variation
ratio

Speed control range
Functions

DC power supply

Within + 0.1% of the maximum speed (3600 rpm) (load

variation 0 to 100%"...6Hz or more)

*: Load variation 100% indicates the maximum continuous

operation torque value of the motor output characteristic

(see the catalog and technical information) to the running

frequency.

Equivalent to the inverter.

* Speed feedback range setting

* Feedback gain setting

¢ Encoder rotation direction setting

A 5VDC power supply is required for the position detector

(puise encoder) and option unit.

This power supply should be user-prepared.

Power supply: 5VDC  Current capacity 400mA or more
{approx. 350mA for pulse encoder
and 50mA for option unit)

Power supply example: NEMIC LAMBDA ES15-5 (5V, 3A)



4. PROGRAMMABLE CONTROLLER
LINK FUNCTION

This manual gives specifications and handling and programming information on the
programmable controller data link system (referred to as PC link) for use with the
FR-A series transistorized inverters.

For the specifications of the master station in the data link system, see the
MELSECNET/MINI-S3 User's Manual (Master Station).

4.1 Introduction
4.1.1 Features of PC link

PC link is a system designed to control and monitor the Mitsubishi FR-A200

serias transistorized inverters from a programmable controller (PC) at a re-

mote location using the MELSECNET/MINI-S3 data link system for the

Mitsubishi MELSEC-A series general-purpose PCs (referred to as MINI link).

(1) Factory Automation can easily be applied to inverters which are used as
remote 1/O stations in the MIN! link system and are controlled by PC user
programs.

(2) Various set values, such as motor acceleration/deceleration time, can be
changed and checked from the PC.

(3) By using the AJ71PT32-S3 data link module as the master station, up to
16 inverters may be connected to the PC (if only inverters are con-
nected).

(4) There is no need to worry about noise as optical cables are used to con-
nect inverters in the PC link.

(5) The PC link unit is fitted to the connector in the inverter to ensure ease of
installation and a saving of installation space.

(6) Ease of machining optical cable connectors
Optical cable connectors can be machined easily by the user with the tool
kit available from Mitsubishi.

4.1.2 PC link system configuration example
(1) PC side
Install the AJ71PT32-S3 to the main or extension base unit of the PC
CPU used as the master station.
(2) Inverter side
Fit the FR-APC PC link unit into the inverter.
(3) Connect the master station and FR-APC with optical fiber cables.

— 10—



Optical fiber cable
(max. interstation distance 50m)

AJ71PT32-83

PC

FR-Afinverter 2  FR-A/inverter n (up to 16)
R-Afinverter 1

L 3
£
P
Power
supply

Fig. 1.1 Contiguration Example

4.1.3 Function block diagram
Fig. 1.2 shows I/Q data transfer in the PC link.
(1) I/0 refresh is continuously executed between the master station
(AJ71PT32-83) and inverters at intervals of 3.5 to 18ms (512 points).
(2) /O refresh and master station sequence program are executed asynchro-
nously.
(3) !nput data from an inverter is read from the AJ71PT32-83 buffer memory
by the FROM instruction.
(4) Output data to an inverter is written to the AJ71PT32-S3 buffer memory
by the TO instruction.
lnve_rter
Master station (AJ71PT32-83) FR-APC
— g —
(1) AJ71PT32-S3 (%) Optical | ] tnput | |
1O signals © cPU 8 data link 8 | 1P
- 2 g (Optical fiber, _g 3 -« E
= 2 -1 8 [}
H £ T e
(;SU (2) Buffer 2 _,‘E ‘1’ 5 m— g e
memory data | | & = £ £ o | |Output| 8
K——————— )2 g5 g o = £
£ =€ S o
mg Q 1 |

Fig. 1.2 Function Block Diagram

— 11—



PC LINK
L

(1) I/O signals assigned to the AJ71PT32-83. These signals are used for
communication between the PC CPU and AJ71PT32-83. For further de-
tails, see page 26.

(2) Allows input data to be read, output data to be written, and a PC link
faulty station to be read, etc. Buffer memory data transfer is made by the
FROM and TO instructions in the sequence program. For full information
on the buffer memory, see page 29.

(3) PC link start is directed from the sequence program. After PC link is initi-
ated, I/O refresh is continually executed independently of the sequence
program execution.

— 12—



L]
4.2 Specifications

4.2.1 Performance specifications

Table 2.1
Item Specifications
PC link system MELSECNET/MINI-S3 system
1. AQJ2CPU, AQJ2HCPU
(extension base required)
) 2. A1CPU, AINCPU
_ Applicable GPU card 3. A2CPU, A2NCPU, A2ACPU
» 4. A3CPU, ABHCPU, ASBNCPU,
g ASHNCPU, ASACPU, ABMCPU
8 Type AJ71PT32-83 optical link module
Number of link 64 stations max. (8 points/station),
Master station| stations max. link points = 512
; 3.5 to 18msec
Refresh time (when 64 stations are connected)
Communication cable Plastic optical fiber cable
Interstation transmission distance 50m max.
Applicable inverter FR-A200 inverter
Options are fitted to the connectors in
§ Type the inverter.
%)
5 | Power supply 5VDC supplied from the inverter
§ 16 inverters max.
E . (4 stations occupied by 1 inverter).
Number of inverters connected May be used with PCs,
(32 points occupied by one inverter)
PC fink option type FR-APC

*1:For the PC specifications, see the MELSECNET/MINI-S3 User's Manual.
The MINI link system does not have a loopback function as it has only
one loop of PC link cables.

—13—



PC LINK

4.2.2 Optical fiber cable specifications
Table 2.2 Optical Fiber Cable Specifications

Item Specifications
Optical cable used Plastic fiber cable
Communication speed 1.5MBPS
Minimum optical transmission level -11.6dBm
Maximum optical transmission level -14.4dBm
Light wave length 660nm (visible light)

4.2.3 Inverter {/O delay time
The following 1/O signal delays may occur in the MINI link.
(1) The following delays may occur until the PC CPU reads an input signal
from the inverter:
(a) Inverter response time
Indicates a period of time required for the inverter to be switched from
on to off or from off to on. (Approx. 5msec)
(b) MINI tink I/O refresh time
For full information, see Section 4.2 in the AJ71PT32-S3 User's Man-
ual.
{c} FROM instruction processing time
There is a maximum of one scan delay if the FROM instruction is exe-
cuted once during a scan of the sequence program.

(2) The following delays may occur until the PC CPU outputs a command to

the inverter:

(a) TO instruction processing time
There is a maximum of one scan delay if the TO instruction is exe-
cuted once during a scan of the sequence program.

(b) MINI link 1/O refresh time

(c) Inverter response time
Indicates a period of time required for the inverter to be switched from
on to off or from off to on. (Approx. Smsec)

— 14—



. POINT I

The /O delay time of the inverter depends on the FROM/TO instruction

processing time {{1)-(c) or (2)-(a)).

Where the I/0 delay time does not pose any problem, the FROM/TOQ instruction

is executed once during a scan.

The 1/O delay time can be reduced by writing the program as described below:

1) To reduce the input delay time, execute the FROM instruction immediately
before the input signal is used in the sequence program.

2) To reduce the output delay time, execute the TO instruction after the se-
quence program operation.

— 15—



PC LINK

4.3. Operation Functions
4.3.1 Operation modes
The inverter fitted with the FR-APC option has the following operation modes

(Fig. 3.1):
1) PU operation............ The inverter is operated from the keyboard of the
parameter unit (PU) instalied to the inverter.
2) External operation...... The inverter is operated by switching on/off exter-

nal signals connected to the control circuit termi-
nals of the inverter.
(The option is factory-set to this mode.)

3) PC link operation....... The inverter is operated under the control of the
PC user program via the FR-APC PC link unit.

1) Parameter unit FR-A200 series inverter

(FR-PUO FR-APC
PC m\ E

U 3) Optical cable ]J & 2

Flg. 3.1 Operation Modes

4.3.2 Operation mode switching
(1) Operation mode switching conditions
Before switching the operation mode, check that:
1) The inverter is at a stop;
2) The forward or reverse signal is not on; and
3) Parameter number 79 setting is correct.
(Set this parameter by the PU.)

Set

Value Operation Mode Selected Switching to PC Link Operation Mode

0 PU or external operation Disallowed in PU mode. Allowed in external mode.

1 PU operation only Disallowed.

2 External operation only Allowed.

— 16—



(2) Operation mode switching method

Switching by Switching
PC program by PU
e CA
PC link : - ") External : - : PU
operation [p——— operation |— operation
I D ! { B !
tewma Cmmm -
\ 3¢ E
s
N
(Cannot be switched) F
Symbol Switching Description

A PU to external operation

Press the EXT OP key on the PU.

External to PU operation

Press the PU OP key on the PU.

External to PC link operation

By user program from PC (see page 47).

PC link to external operation

By user program from PC (see page 47).

m |OO|m

PU to PC link operation

Cannot be switched.Switch to external oper-
ation by A, then to PC link operation by C.

F PC link to PU operation

Cannot be switched. Switch to external oper-
ation by D, then to PU operation by B.

{3)Operation mode display

The current operation mode is dispiayed on the PU.

1) PU operation ............. PU
2) External operation ..... EXT
3) PC link operation ....... NET

4.3.3 Functions

The PC link system allows the following functions to be executed from the

PC.
ltem . Operation Mode
External operation | PU operation
Monitoring Allowed Allowed
Run Disallowed Disallowed
Parameter write | Disallowed Disaflowed
Parameter read Allowed Allowed
Inverter reset Disallowed Disallowed

*1: Parameters cannot be written while the inverter is operating.
*2: The inverter cannot be reset from the PC when the PC link error has oc-

curred.

— 17—



PC LINK

(1) Monitoring

The following can be monitored by the PC.
1) Output frequency...... Binary in 0.01Hz increments
2) Output current.......... Binary in 0.01A increments
3) Output voltage.......... Binary in 0.1V increments
4) Alarm definition (See page 44.)
5) Inverter status (See page 39.)

¢ Running (RUN)

¢ Forward running

* Reverse running

* Up to frequency (SU)

* Overload (OL)

¢ Instantaneous power failure (IPF)

* Frequency detection (FU)

* Alarm

Note: Any of the above (1) to (4) should be read from the buffer
memory by setting the predetermined code number. (5) may
be read from the buffer memory any time.

(2) Operation commands (See page 40)

Any of the following operation commands may be output from the PC to
the inverter any time.
1) Forward rotation (STF)
2) Reverse rotation (STR)
3) Low speed (RL)
4) Middle speed (RM)
5) High speed (RH)
6) Second acceleration/deceleration (RT)
7) Inverter output halt (MRS)
(3) Output frequency (See page 48)
Write the output frequency from the PC to the inverter every time it
should be changed.....Binary in 0.01Hz increments
Data must be written to the inverter RAM if the frequency is changed con-
tinuously.
(4) Parameter write (See page 49)
The required function can be written from the PC. Write during inverter
operation will result in code mismatch (write mode error). (See page 45.)
For the parameter data codes, see Section 4.8 (page 53).
(5) Parameter read (See page 43)
The required function can be read to the PC.
For the parameter data codes, see Section 4.8 (page 53).

— 18 —



4.3.4 Alarm
(1) Alarm occurrence
Alarm occurring during operation results in any of the following:

Operation Mode

PC link operation External operation PU operation

Inverter stopped. Inverter stopped. Inverter stopped.
Inverter fault | Data communication | Data communication | Data communication

continued. continued. continued.

Inverter operation Inverter operation

PC link error g’;tean:or;tr:zﬁiec(:tion continued. A continued. )

stopped Data communication | Data communication

pped. stopped. stopped.

(2) Checking alarm definition
Check the alarm definition in the procedure given on page 44.
1) Inverter fault
Remove the cause of alarm in accordance with the FR-A200 series
transistorized inverter instruction manual.
2) Line error, data communication stop
In the FR-APC unit, check that:
* The optical cable connectors are fitted snugly;
* The optical cables are not open; and
* The FR-APC unit fits snugly in the inverter connector.
When the above faults are not found, check the master station in ac-
cordance with Section 4.6 of the MELSECNET/MINI-S3 User's Manual
(Master Station).
(3) Restoration
Reset the inverter after removing the cause of alarm.
Even if the main circuitry of any inverter has been damaged, the other in-
varters in the same loop can perform PC link operation when the control
power is live.
(4) Resetting method
Reset is allowed or disallowed as indicated below:

Operation Mode

External opera-
| tion

Resetting Method
PU operation

PC user program
(See page 50)

Connect terminals RES-SD
Switch off inverter power

| Disallowed Disallowed

Allowed Allowed
Allowed Allowed

1: The inverter cannot be reset from the PC if a line error has occurred.

—19 —



PC LINK

After reset, the inverter is set to either of the following operation modes
depending on the setting of parameter number 79.

When parameter number 79 setting is 0 or 2....External operation mode
When parameter number 79 setting is 1........... PU operation mode

Note: The inverter is set to the external operation mode if it has been
reset from the PC in the PC link operation mode. To resume the PC
link operation, therefore, the inverter must be switched to the PC
link operation mode. (For the operation mode switching, see page
47.)

— 20—



4.4. Settings
4.4.1 Nomenciature

Name Description

. To connect optical cables for the MINI link. (See page 24.)
cog’;f:étg?b'e RD.....Receive cable
SD.....Transmission cable

Station number G C} To set the inverter station number between 1 and
setting switches 61. For detalls, see Section 4.4.3,

x10 xt
o[RD] ... Lit during data receiving. Dimly lit to indicate normal
state.”

ofER] ... Lit to indicate receive data error. Off to indicate nor-
Operation mal communication.
status indicator {O[SD] ....... Lit during data transmission. Dimly lit to indicate
LEDs normal state.*

®[RUN] ... Lit to indicate normal data communication with the

master station.
*: Brightly lit to indicate alarm.

—21—
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4.4.2 Pre-operation setting and procedure
Set the MINI link system in accordance with the following flowchart,

See the
MELSECNET/MINI-S3
User's Manual.

[ MIN! LINK START-UP )

1

Load the AJ71PT32-S3
onto the base unit.

!

Connect the master sta-
tion and inverter PC link
unit with optical cables.

:

Set the PC link unit sta-
tion number switches.

:

Power up the master sta-
tion and inverters.

!

Set the master station
mode setting switch to
luminous energy check

mode.
:

Reset the PC CPU.

!

Check the juminous en-
ergy on the RD terminal
of the FR-APC.

3

Set the master station
mode select switch to the
line check mode.

!

| Reset the PC CPU. |

4

Make sure that the LOOP
ERR.LED flickers.

}

Write initial data to the
AJ71PT32-S3.

'

( END )

— 22—

See Section 4.4.4.

See Section 4.4.3.

Mode at power-on or
PC CPU reset is valid.

The luminous energy is
gauged by an optical
power tester.



4.4.3 Station number setting

The FR-APC station number should be set when I/O refresh is not being exe-

cuted, noting the following:

(1) Odd station numbers may be set between 1 and 61.

(2) One FR-APC unit occupies four I/O stations (four PC remote I/O sta-
tions).
For example, the FR-APC defined as station 1 occupies stations 1 to 4.
Hence, stations 1 to 4 cannot be used by the other units. (See Fig. 4.3.)

(3) The /O refresh range depends on the total number of stations (buffer
memory address 0) which may be calculated from the number of PC re-
mote I/O stations and FR-APC units connected in the same loop.
For example, if there are one remote 1/O station and three inverters (FR-
APCs), the number of stations is 13 (1 + 3 x 4).

(4) Station numbers may be specified independently of the connection se-
quence, e.g. as shown in Fig. 4.3.

Master station PC remote Inverter 1 Inverter 2 inverter 3
(AJ71PT32-83) VO station (FR-APC) (FR-APC) (FR-APC)
Station 01 Station 05 Station 09

Staton 13 (01 t0 04) (05 1o 08) (0910 12)

Total: 13 stations

Fig.4.3 Station Number Setting Example

4.4.4 Optical fiber cables
(1) Handling instructions for optical fiber cables
Handle optical fiber cables with care.
1) Do not crush the cable.
2) Do not twist the cable.
3) Do not pull the cable by the connector.
4) Do not tension the cable.
§) Do not bend the cable to less than specified minimum bending radius.

—23—
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L ____________________________________________________ |

(2) Connection of optical fiber cables
1) Connect the optical fiber cables as shown in Fig. 4.4.

PC remote /O Inverter Inverter
Master station station (FR-APC) (FR-APC)
RD sD RD sD RD sD RD 8D

Fig. 4.4 Connection of Optical Fiber

POINT

Station numbers may be set independently of the PC link cable connection
sequence. For details, see Section 4.4.3.

2) Optical fiber cable engagement

[ Engagement J
y

Push in the direction of

arrow untit the sprung
latch engages.

. N
Gently pull the plug to 4
check that the cable has ’% 3
engaged snugly. %

‘
[ Complete J

Fig. 4.5 Optical Fiber Cable Engagement

— 24—




3) Optical fiber cable disengagement

( Disengagement |

i
Press in the direction of
arrow to disengage the
latch, then pull the con-
nector away from the

unit.
y
| Reinstall the cap. 1
+
( Complete ]

Flg. 4.6 Optical Fiber Cable
Disengagement

POINT I

(1) Do not touch the optical fiber cores in the connector or optical module and
protect them from dirt and dust. Always fit the protective cap to the connec-
tor and optical module when not in use.

Optical fiber core

e ol

Connector Optical module

(2) Any optical fiber cable must not be bent within its minimum bending radius.
Minimum bending radius: 40mm

PC link unit

i Minimum bending radius
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]
4.5 Programming

4.5.1 1/O List for the PC CPU
The AJ71PT32-S3 I/O signals for the PC CPU are as indicated below. Num-
bers following X and Y depend on the head address of the siot being used
for the AJ71PT32. The following I/O numbers assume that the AJ71PT32 is
loaded on slot 0 of the main base unit used with a building block type CPU.

Table 5.1 VO Signal List

Device No. Signal Device No. Signal
X0 Hardware fault YO0
X1 MINI link communicating to Reserved
X2 Y17
x3 _ |Reserved Y18 |MINI link communication start

X4 Y19 Reserved
FROM/TO instruction

X5 Test mode Y1A A )
response designation

X6 MINI link error detection YiB Faulty station data clear
designation

X7 MINI link communication error YiC Reserved

X8 Y1D Error reset

to Reserved Y1E

X1F YiF Reserved

Explanation for the 1/O signals
(1) Hardware fault (X0)

(a) On indicates that the AJ71PT32 mode setting switch has been set to
any of 6 to 9 or a hardware fault has occurred.

(b) Used as an interlock for the FROM/TO instruction to the AJ71PT32.

(2) MINI link communicating (X1)

(a) On indicates that the master station (AJ71PT32) has communicated
with the remote 1/O stations and inverters after Y18 (MINI link com-
munication start) is switched on.

(b) Switched off when Y18 is switched off.

(c) Off indicates that a data communication stop error has occurred.

(d) Used as an interlock to execute the FROM/TO instruction for the
AJ71PT32.

MINI link communication start (Y18) __[ t
MINT link communicating (X1) I

Communication with all remote /O stations
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(3) Test mode (X5)
On indicates that the power is switched on with the mode setting switch
in any of 3 to 5.
(4) MINI link error detection (X6).....Communication continued
On indicates that the master station has detected any error in receive
data from a remote 1/O station or an inverter.
(a) After X6 is switched on, its state depends on the mode setting as fol-
lows:
» Automatic online return mode
X6 is switched off after normal communication is restored.
* No automatic online return mode
X6 remains on.
{(b) The corresponding error code is stored to buffer memory address 108
when X6 is switched on.
The error code is latched. For further details, see page 34.
(5) MIN! link communication error (X7).....Communication stopped
On indicates that the master station is unable to communicate with re-
mote I/O stations and inverters.
(a) X7 is switched on when:
* Any remote /O station or inverter is powered down;
* Any PC link cable is broken;
» or A communication error has occurred with the mode setting specified

for communication stop at the time of online error detection.
(b) The corresponding error code is stored to buffer memory address 107

when X7 is switched on.
{6) MINI link communication start (Y18)
(a) Switch on to start I/O refresh.
{b) X1 is switched on to indicate normal communication with all remote
/O stations.
(c) The FROM area (buffer memory addresses 70 to 209) is cleared
when Y18 is switched on.
(7) FROM/TO instruction response designation (Y1A)
Defines priority of access to the AJ71PT32 buffer memory.
(a) Off indicates that the AJ71PT32-S3 processing has priority.
(b) On indicates that the PC CPU’'s FROM/TO instruction has priority.
(c) The on/off status of Y1A defines the following:
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FROM/TO Instruction
Response Designation
(Y1A) OFF ON
Iltem
Priority given to Priority given to PC CPU's

Access to buffer memory | 5 j71pPTa2-53, FROM/TO instruction.
Receive (input) data read from | The receive data The receive data
several stations by one FROM |refreshed at the same refreshed at different
instruction timing can be read. timings may be read.
FROM/TQ instruction There is a delay of 0.3ms

. No delay.

rocessing time max.

(8) Faulty station data clear designation (Y1B)
Specify whether the receive data from a faulty remote /O station or in-
verter is cleared or not.
(a) On indicates that the receive data from a faulty station is cleared.
(b) Off indicates that the receive data from a faulty inverter is retained.
(¢) Y1B is independent of the transmission data to a faulty station.

Faulty Station Data Clear
Designation (Y1B) OFF ON

AJ71PT32 Buffer Memory
Transmission data {addresses

10 to 41)

Recelve data (addresses 110 Data at occurrence of

to 141) communication error is All points are switched off.
retained.

POINT l

It is suggested to use no automatic return mode (mode setting switch 1)
when Y1B is on.

(9) Error reset (Y1D)

Used to reset an error when X6 or X7 is switched on.

(a) The error indicated by X6 or X7 can be reset by switching on Y1D
when Y18 is off.

(b) Clears the communication error code (buffer memory address 107)
and error detection code (address 108).

(c) Switches off the corresponding input device (X6, X7).

(d) ERR. LED reset
Switches off the corresponding error indicator LED (line error LED 4,
faulty station LED 5).
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4.5.2 Buffer memory
The AJ71PT32 has a buffer memory (not battery backed) for communication
of data with the PC CPU.
For data transfer using the sequence program, see Section 4.6.
(1) Buffer memory assignment

Address (Decimal)
PSR
/]
Initial data

1 Number of retries

2

; Reserved Can be accessed by the PC CPU.
9

10

to PC w inverter
1] Reserved

69

:: Inverter, remote /O

station card data

77

78

o Reserved

89

90 .

% Accumulative faulty

station detection

93

94

o Reserved

99
120 Faulty station
103 det
104 Only read from the PC CPU.
to Reserved
106
107 Communication

error code |
108 | Error detection code
109 R od
Inverter to PC
o Reserved
159
160 Line error retry
counter

161

-] Retry counter

192
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POINTS

(1) The buffer memory is cleared and 2 written to address 1 {number
of retries) when the PC CPU is powered up or reset.

(2) Any data must not be written to other than addresses 0, 1 and 10
to 41 from the PC CPU.

(3) The reserved areas are used by the AJ71PT32 system.

(4) Data in the read-only areas including the reserved areas can be
read from the PC CPU sequentially, e.g. data can be read from
the accumulative faulty station detection (addresses 90 to 93) and
faulty station detection (addresses 100 to 103) areas by using one
FROM instruction.

(2) Buffer memory and data location
1) Number of remote 1/0 stations (address 0)

(a) Define the remote 1/0 and inverter station range for /O refresh.

{b) /O refresh is performed for up to the remote I/O stations and in-
verter stations specified in address 0. For example, remote 1/O sta-
tions 1 to 20 are refreshed when 20 is set to address 0.

(c) Specify the last remote /O or inverter station number connected to
the master station (AJ71PT32-83).

(d) Defaults to 0.

(e) Any value between 1 and 64 may be specified. Any value set out-
side this range flags an initial data error when Y18 is switched on.

(f) The number of remote 1/O stations should be written to address 0
with Y18 off as the value on the leading edge of Y18 is valid.

2) Number of retries (address 1)

(a) Define the number of retries made to the faulty remote 1/0 station
or inverter.

(b) Defaults to 5.

{c) Any value between 0 and 32 may be specified.

(d) The number of retries should be written to address 1 when Y18 is
off as the value on the leading edge of Y18 is valid.

{e) A communication error occurs if the faulty remote I/0O station can-
not be restored after retry is made the specified number of times.

3) Transmission data (addresses 10 to 41)
(a) Output to the output remote I/O or inverter stations.
(b) Buffer memory assignment is as follows:
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AJ71PT32 | Transmission data { Remote 1/O station |

Address b15 to b8 b7 to b0

10| Station 2 staont | ——{ | [ [ [ [ | | | Stationt
11 Station 4 Station 3 i I l I I l I I I Station 2
12 Station 6 Station 5 1

e et

p——-S—_—— /
40|  Station 62 Station 61 [ ] {1 | [ | | | Statione3

Note: One inverter occupies the addresses of four stations. (See page 40.)

(c)Transmission data is made up of 8 bits per remote I/O station as
shown below.

bn+7bn+6bn+5bn+4 bn+3 bn+2bn+1bn+0 1: ON

CT T T T T T 7] o OFF
*: n depends on the remote /O station number.

b0 to b7 for odd-numbered stations 1, 3....... 63

b8 to b15 for even-numbered stations 2, 4.....64

(d) Onefinverter (FR-APC) ]has 32 bit locations (for four stations) as
shown below.
*: N (odd number) depends on the inverter station number.
(If N is an even number, the program will be compiicated.)

Station N + 3 Station N + 2 Station N + 1 Station N

Code (8 bits) Operation command Write data (16 bits)
(8 bits)

« Code..... Represents a data communication type such as read, write
and parameter number,
For the code list, see Section 4.8 (page 53).
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*» Operation command b0.....Not used (may either be 1 or 0)
bi.....Forward rotation (STF)
b2.....Reverse rotation (STR)
b3.....Low speed (RL)
b4.... Middle speed (RM)
b5.....High speed (RH)
b6.....Second acceleration/deceleration (RT)
b7.....Inverter output halt (MRS)

*» Write data..... Specify data such as parameter and output frequency.

Any value may be specified when monitoring,
parameter read, etc. is executed.

4) Remote 1/O station card data (addresses 70 to 77)
(a) Stores the card data of the 1/O units used as the remote 1/O sta-
tions.
(b) There are three types of card data which are expressed in two bits.
00: Indicates that there is no remote 1/O station or the station could
not make initial communication.
01: Indicates an input remote /O station or inverter.

10: Indicates an output remote 1/O station.
(c) Data make-up is as Indicated below:

1: ON
0: OFF

Address b15 b14b13 bi2bi1 biO b9 b8 b7 b6 bS b4 b3 b2b1 b0
70| Station 8 | Station 7 | Station 6 | Station 5 | Station 4 | Station 3 | Station 2 | Station 1
71|Station 16 {Station 15 | Station 14 |Station 13 |Station 12 !Station 11 Station 10| Station 9
72| Station 24 | Station 23 | Station 22 | Station 21 | Station 20 | Station 19} Station 18 [ Station 17

\_’-—
T —————

76| Station 56 | Station 55 | Station 54 | Station 63 | Station 52 | Station 51 )Station 50 | Station 49
77|Station 64 | Station 63 | Station 62 | Station 61 | Station 60 | Station 59 | Station 58 | Station §7

(d) Remote /O station card data is processed only once when Y18 is
switched on.

5) Accumulative faulty station detection (addresses 90 to 93)

(a) Sets 1 to the bit corresponding to the faulty remote 1/0 or inverter
station.

(b) The corresponding bit is not reset to 0 if the fauity station is re-
stored. Addresses 90 to 93 indicate accumulative faulty stations in-
dicated in the faulty station detection area (addresses 100 to 103).

(c) Reset to 0 when Y18 is switched on.
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Address

Ll

(d) Data make-up is as indicated below:

1§ bi4 b13 b12 bt b0 o8 ] b7 ] bS b4 o3 b2 b1 b0
Station | Siaion | Staton | Station | Station | Stmtion | Stagton | Staton | Staon | Staion | Staton | Station | Station | Station | Stsfon | Station
18 15 14 13 12 11 10 9 8 7 8 5 4 3 2 1
Station | Station | Stetion | Swtion | Station | Station | Staton | Swton | Stadon | Stafion | Staton | Station | Sation | Station | Stavon | Station
2 31 30 20 28 27 28 26 24 23 22 21 20 19 18 17
Station | Station { Staton | Swtion | Staion | Station | Staton | Swiion | Staon | Staion | Staton | Station | Station | Station | Staton | Station
48 47 48 45 44 43 42 41 40 3% 38 37 36 35 34 33
Swation | Station | Staion | Sttion | Station | Station | Stafon | Swton | Staon | Staton | Stajon | Station | Station | Station | Staton | Swtion
64 83 82 61 80 5 58 57 56 & 54 53 52 51 50 49

1: Error
0: Normal
6) Faulty station detection (addresses 100 to 103)

(a) Sets 1 to the bit corresponding to the faulty remote I/O or inverter
station.

(b) In automatic return mode, the corresponding bit is reset to 0 when
the faulty station is restored. In no automatic return mode, the cor-
responding bit remains 1. Data is held when Y18 is off.

(c) Any faulty station is detected when Y18 is on.

(d) Data make-up is as indicated below:

b1 b4 13 bi2 b1 b10 ] b b7 b8 ] b4 o3 .3 b1 o0
Sation | Station | Staion | Swtion | Station | Station | Staton | Swten | Stmon | Staion | Staton | Station | Station | Station | Staten | Station
18 16 14 13 12 11 10 @ 8 7 (] 5 4 3 2 1
Seation | Station | Staion | Station | Station | Station | Staten | Staton | Staon | Staton | Stafon | Station | Station | Station | Staton | Station
R 3 30 29 Q@ 2 26 25 4 23 2 21 20 19 18 17
Station | Station | Sta¥on | Swtion | Station | Ststion | Stafon | St%on | Station | Stafon | Stafon | Station | Station | Station | Staton | Station
48 47 48 45 o4 4 42 41 40 » 38 37 k] 3 M kX
Station | Station | Stavon | Station | Station | Station | Staton | Stmton | Stsfon | Staon | Stafon | Station | Station | Station | Staton | Swmton
L] ] 62 81 L 50 58 57 8 55 54 53 52 51 50 49

1: Error
0: Normal

7) Communication error code (address 107)
(a) Stores the corresponding error code when X7 is switched on.
(b) Communication error codes are as follows:

Code Definition Cause

0 [No error -
The number of remote 1/O stations or retries
is invalid.
A link cable is broken or a remote |/O or
inverter station power is off.
Communication has stopped due to a station
3 [Station fault fault with communication stop mode
specified for fault detection.

1 [Initial data error

2 |Line error

(c) The communication error code is reset to 0 when Y18 or Y1D is
switched on.
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8) Error detection code {(address 108)

(a) 1 indicates that X6 has been switched on. 0 indicates normal.

(b) In automatic return mode (mode setting switch 0), the error detec-
tion code remains 1 but X6 Is switched off when communication is
restored.

(c) Reset to 0 when Y18 or Y1D is switched on.

9) Receive data (addresses 110 to 141)
(a) Stores ON/OFF data input to the remote 1/0O and inverter stations.
{b) Buffer memory assignment is as indicated below:

Receive data [ Remote 1/0 station |

Address b15 to b8 b7 to b0

110 Station 2 Station 1 .__{ ] [1 R ] Station 1
111 Station 4 Station 3 r
112|  Station 6 Station 5 1L L[] [ ] ] ] staton2
/-f-———\"""\___/ ?
140|  Station 62 Station 61 T 1T 1T 1T T T stationes
141 Station 64 Station 63
T t J’_—:Huullsmuonm

(c)Recelve data is made up of 8 bits per remote 1/O station as shown
below.

bn+7 bn+Ebn+5bn+4bn+3 bn+2bn+1bn+0
N N A I I

*: n depends on the remote I/O station number.
b0 to b7 for odd-numbered stations 1, 3....... 63
b8 to b15 for even-numbered stations 2, 4.....64

(d) OneI inverter (FR-APC) | has 32 bit locations (four stations) as

shown below.
*: N depends on the inverter station number.
Station N + 3 Station N + 2 Station N + 1 Station N
b1s b8 b7 b0 b15 bo
IIIlllIIIHIJJllIIIIIIIIIIl[]llll
Code (8 bits) inverter status (8 bits) Hsud data (16 bits)
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* Code..... Represents a data communication type such as read, write
and parameter number.
For the code list, see Section 4.8 (page 53).
* inverter status  bO0.....Running
b1.....Forward running
b2.....Reverse running
b3.....Up to frequency (SU)
b4.....Overload (OL)
b5.....Instantaneous power failure (IPF)
bé..... Frequency detection (FU)
b7.....Alarm
* Read data..... Data corresponding to the code definition is received
and stored from the inverter.

1: ON
0: OFF

10) Line error retry counter (address 160)
(a) Stores the number of retry times after a line error has occurred.
(b) Reset to 0 when communication is restored.
(c) Stores the value from address 1 (number of retries} when X7 is
switched on.

11) Retry counter (addresses 161 to 192)
(a) Receives the number of retries made to the faulty remote 1/O or
inverter station.
(b) Reset to 0 when communication is restored.
(c) Buffer memory assignment is as indicated below:

b1§ to b8 b7 to b0
161-| _Station 2 Station 1
162| _ Station 4 Station 3
163 | _ Station 6 Station 5

| e |
e —— —
[ ———

191| Station 62 Station 61
192 Station 64 Station 63
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(d) The retry counter has 8 bit locations per remote I/O station as
shown below:

bn+7bn+6bn+S5bn+d bn+3 bn+2bn+1 bn+0

N Y N N O

Number of times

0: Normal
1: Faulty station

*: n depends on the station number.
b0 to b7 for odd-numbered stations 1, 3....... 63
b8 to b15 for even-numbered stations 2, 4.....64
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4.5.3 Programming procedure
in a MINI link system, write initial data (the number of remote 1/O stations at
address 0 and the number of retries at address 1) to the master station
(AJ71PT32) bufter memory to perform i/O refresh.
The initial data must be written before Y18 is switched on.

Example

( Start )
;

Write the number of remote /O
stations.

l Initial data write

lerw the number of retries. I

1

MINI link

comi |
started?

NO Communication stop

YES Communication start
Switch on Y18, | [ Switch oft Y18. |

Write the operation command,
code and data to the
transmission data area (buffer
memory addresses 10 to 41).

!

Read the inverter status, code
and data from the receive data
area (buffer memory addresses
110 to 141).

Check whether the transmission
data code matches the receive
data code.

NO
Code matched?

YES

Use receive data in the Retry independently of receive
sequence. data.

| 1
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4.6 Programming Examples

4.6.1 Writing the Initial data
’ Note the following when writing the initial data to the master station
(AJ71PT32) buffer memory.

(1) The initial data includes the number of remote 1/O stations (address O)
and the number of retries (address 1).

(2) The number of remote |/O stations may be set between 1 and €4, and de-
faults to 0.

(3) The number of retries may be set between 0 and 32, and defaults to 2.

(4) The initial data should be written when Y18 is off. If the initial data is
changed with Y18 on, the 1/O refresh condition remains unchanged.

(5) Program example
The following program operates only two inverters with the master station
(AJ71PT32) loaded on slot 0.

Initial data write
X0 X1 d
——H———A+—— 0P| Ho [ ko [ ke | i |——4 Writes 8 1 the number of remote VO
stations area.
Communication
start
—} Y18
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4.6.2

Reading the inverter status

Write a program as explained below to read the inverter status from the mas-
ter station buffer memory.
(1) The inverter status exists in the receive data area (addresses 110 to

141).

(2) Program example

The following program reads the inverter status of { station 1 | to MO - 7.

*:0o0r1

of one inverter.

Inverter status
MO:
M1:
M2:
M3:
M4:
M§:
Me:
M7:

Running

Forward running

Reverse running

Up to frequency

Overload

Instantaneous power failure
Frequency detection

Alarm

X0 Xt . .
Reads receive data, code and status in
| * kROﬂ Ho |K111l Do l K1 ] [ the buffer memory to DO.
imov| Do [kemol $ Stores bO-b7 (status) in DO to MO - M7.
(Data)
Address bi5 bl4 b13 b12 ©11 BI0 B bE b? ©6 5 b4 I b2 bl B0
e ool [ ——
instriction Station 2 Station 1
SN
141 | Station 64 | Station 63 \
615 b14 13 b1Z b1t BIC B b3 b7 b& 5 D4 b3 b2 b1
JRERRE HJOTJOLMOMM
Station 4 (Code) Station 3 (Status)
Note: Running
:’indicates the addresses Up to frequency Forward running

M7 M8 M6 M ND M2 M1 MO

[ofofofof1fof1]1]

(- J
Inverter status

Example: The above indicates
up to frequency during
forward running.
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4.6.3 Writing the operation commands

Write a program as explained beiow to write the inverter operation com-

* mands to the master station buffer memory.

(1) The inverter is operated in accordance with the operation commands writ-

ten to the transmission data area (addresses 10 to 41).

(2) Program example

The following program outputs the forward rotation and middle speed sig-
nals to inverter.

X0 X1

WANDJHFFoo] D200 |
[woR o012 D200)
L o | no [ k13 [p200| k1 |——

—————¢—FroM Ho [ 13 Jozoo] k1 —r9

Reads the code and operation
commands from the buffer memory
transmission data area to D200.

Sets forward rotation and middle
speed to 8 low-order bits (operation
commands) of D200.
Writes the operation commands to the
buffer memory and outputs to the
inverter.

b15 bi4 D13 BI2 b1t B0 M b8 B? b6 b5 bd B3 B2 bt W

(Code) (Operation commands)

lWAND, WOR instruction]

bi§ b14 b3 b12 b1t b10 bé b8 b7 b5 bE b4 b3 R bl
ool - [T+ J-T]-T]-ToJofof1]ofo]1
Ll:_,

Output data of station 8 {Code) Output data of station 7

LT T Adoross
10| Station 2 | Station 1
Output data of station 6 Output data of station § 11| station 4 | Station 3
(Data) FROM 12| Station 6 | Station 5
T e T T T T Ty Leston] o smtons [smton
e
Output data of station 8 Output data of station 7 41 ILStation 64| Station 63

[ indicates the addresses
of one inverter.

[o]

Operation commands
bO.....Not used

Middie speed Forward running

Note: *: 1 or 0

{Operation commands)

b1.....Forward rotation (STF)
b2.....Reverse rotation (STR)
b3.....Low speed (RL)
b4.....Middie speed (RM)
b5.....High speed (RH)
bé.....Second acceleration/
decsleration (RT)
b7.....Inverter output hait
(MRS)
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4.6.4 Reading data
Write programs as explained below to read various data of the inverters.
(1) Procedure.

[ Data read j
L

Write the code of the read data
to the buffer memory
transmission data area
(addresses 10 to 41).

The code is received and the
corrasponding data and receive
code are transmitted.

The code and data are stored to
the buffer memory receive data
area (addresses 110 to 141).

jl

The sequence program checks
whether the transmission data
code matches the receive data
code.

Processing by the inverter

NO

Code matched?

The sequence program is run
using the read data stored in the
buffer memory receive data
area (addresses 110 to 141).

The read data stored in the
buffer memory receive data
area (addresses 110 to 141) is
ignored and data read is retried.

Note 1: The previous data may be read if the required data is read immediately after
the code is written. Data shouid be read after the transmission data code has
matched the receive data code.

Note 2: If the codes do not match after retry is repeated, take an appropriate action
after checking the mismatch definition on page 45.
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(2) Monitoring program exampie

1) The following program reads the output frequency of

inverter to D1.
Output frequency reading code number: H6F (hexadecimal)

Fle.ad
s

X0 X1

—FroM Ho | K13 |p1o0] ki [—9

wAND{HooFF{ D100 |

$—{ 70 [ vo [ 13 [ooo] ki —4

b——FroM Ho |Kk113[p1o1] k1 F—p

Reads the code and operation
commands from the buffer memory
transmission data area to D100.

Sets output frequency read to the 8
high-order bits (code) of D100.

Writes the code to the buffer memory
and requests data from the inverter.

Reads the code and inverter status from
the buffer memory receive data area to
D101,

Shifts 8 bits in D101 to set the code to

[ the 8 low-order bits.

Switches on M101 to read data when the
transmission and receive data codes
match.

L—kaow{ Ho [ki1z| o1 [ k1 [—9

Reads data from the buffer memory to
D1 and completes output frequency read.

2) Monitoring codes

item Code Data Type Data Unit
Qutput frequency HE6F Hexadecimal 0.01Hz
Output current H70 Hexadecimal 0.01A
Output voltage H71 Hexadecimal 0.1V

Example: The output frequency of 60Hz is indicated H1770 (6000).
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(3) Parameter reading program example
1) The following program reads the acceleration time set value of
inverter to D1.

Acceleration time reading code number: HO7 (hexadecimal)

Read
setting Reads the code and operation
- H———o—FroM Ho | k13 [D100] ki |——¢ commands from the bufter memory
X0 X1t transmission data area to D100,

'- Sets acceleration time read to the 8
) mmm | high-order bits (code) of D100.
10 Tvo s Toroo] ki F——1 {Teasecn dus o he imvermr.
Reads the code and inverter status from
+___i:n°~{ o 1K113h°1T P ] | ::ot:ltmar memory receive data area to
el B

Switches on M101 to read data when the
-m @ ] hr:hmisclon and receive data codes
match.

Reads data from the buffer memory to

I—FROA! HO lK112] D1 rK1 h D1 and completes acceleration time

read.

2) For other parameters, see the data code list in Section 4.8 (page 53).
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(4)

Alarm definition reading program example

1) The following program reads the alarm definition of

inverter to D1.

Alarm definition reading code number: H74 (hexadecimal)

X0 X1

Read
setting

- —+—FroM Ho | ki3 [p1oo] ki —
t———fwandhooror00}—
—————{worreodoro0}—4

[~ TereJoror}—g—{uro)

|

‘—knonﬂqo |kit2] o1 [ k1 —9

¢—1 7o [ Ho | ki3 |D100] k1 |—9

¢—¥roM Ho |ki13[prot] k1 f—tp
SRy .

Reads the code and operation
commands from the buffer memory
transmission data area to D100.

Sets alarm definition read (H74) to
the 8 high-order bits (code) of D100.

Writes the code to the buffer memory
and requests data from the inverter.

Reads the code and inverter status from
the buffer memory receive data area to

D101,

Shifts 8 bits in D101 to set the code to
the 8 low-order bits.

Switches on M101 to read data when the

match.

b transmission and receive data codes

Reads data from the buffer memory to
D1 and completes alarm definition read.

2) Alarm definition display example
Example: Read data is H40A0

b15 b8 b7 o0
[o[+]oJo]o]oJoJo]1]o]1 o]0 0f0]0]

Previous alam (H40) Current alarm (HAO)

3) Alarm data

For full information on alarm definition
see the inverter instruction manual.
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Previous alarm.......... FIN
Current alarm............ OPT
Data | Definition | Data | Definition
HOO |No alarm HS0 |IPF
H10_loc1 H51 [UVT
Hi1_|oc2 HE0 [OLT
H12 [ocs H70 |BE
H20 {OV1 H80 | GF
[ H21 jov2 HPO |OHT
H22 |ova HAO [oPT
H30_|THT HBO |PE
H31 |THM HB1 {PUE
H40 |FIN HB2 |{RET
H41 [FAN HCo |cPU




(5) Code mismatch definition reading program example
1) The following program reads the code mismatch definition of
inverter to D2 when code mismatch is repeated during out-
put current read.

Qutput current reading code number: H70 (hexadecimal)
Code mismatch definition reading code number: H7E (hexadecimal)

Read
setting Reads the code and operation
T—,H’—H—-”——o——-knoui Ho I K13 Imoo[ K1 }-——1 commands from the butfer memory
X0 X1 transmission data area to D100.

L ANDHOOFF| D100 p

Sets output current read (H70) to the

.. 8 high-order bits (code) of D100.

y | I | Writes the code to the buffer memory
To ] Ho l K13 [Don ull and requests data from the inverter,

Reads the code and inverter status from

) |R0hd o [K113JD101] 2 I | gr;sotzt‘:ﬁermemory receive data area to

.- Shifts 8 bits in D101 to set the code to

the 8 low-order bits.

Switches on M101 to read data when the
um @ p transmission and receive data codes
match.
M!;;knou{ Ho [k112] b1 | K1 ]———l
| = [n7e Joror]

|—kno~[ Ho |K112{ D2 | K1 }———t

Reads data from the buffer memory to
D2 and completes code mismatch

definition read.
2) Code mismatch definition
Data item Alarm Definition
HO000 | Code recognition !\Aatch check is being performed in the
inverter.
Parameter has been written during
HO001 |Write mode error other than stop in PC link operation
mode.
HO002 | Parameter select error _|{Invalid code number has been set.
HO003 [Setting range error Data set is outside the allowed range.
H0004 Inverter communication (Communication between option unit
error and inverter has been disabled.
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4.6.5 Writing data
Write programs as explained below to write various data to the inverters.
(1) Procedure

[ Data write )

Write the data and code to the
buffer memory transmission
data area (addresses 10 to 41).

..................... 1
L
The data and code are received
and the corresponding data is
wiritten.
l
X
The data and code written are
transmitted.
e eem ApRrox.20me. _ _ . .. K
Inverter side
The code and data writien are
stored to the buffer memory
receive data area (addresses
110 to 141).
The sequence program checks
whether the transmiasion code
and data match the receive
code and data.
Data write is retried until both
[ Complete J the codes and data match.

Note: Both the codes and data must be checked to ensure that they are correct.
If code and data mismatch is repeated, check the mismatch definition on page 45.
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(2) Operation mode switching program example

1) The following program changes the operation mode of inv

erter to PC link operation.
Operation mode setting code number : HFB (hexadecimal)

PC link operation set data

: HO000 (hexadecimal)

Write
setting

X0 X1

Inverter running

$HAH

——rroM Ho [ k13 [oroo] k1 F——o

AN DjHooFF D100

WOR [HFe0q 0100

b—— 10 | Ho | k13 [p1oo| k1 F——e

p— 1o | Ho [ k12 pH1ood k1 }—9

p—roM Ho [k113[or01] k1 |—9

t———{smom[ e }—

b—FROM Ho |K112{p102| K1 }——

[ = [esjoror]

= Fooedoroal— (o1

Reads the code and operation
commands from the butfer memory
transmission data area to D100,

Sets operation mode setting (HFB) to
the 8 high-order bits (code) of D100.

Writes the code to the buffer memory
and transmits to the inverter.

Writes the set data to the buffer memory
and transmits to the inverter (PC link
operation).

Reads the code and inverter status from
the buffer memory receive data area to
D101.

Shifts 8 bits in D101 to set the code to
the 8 low-order bits.

Reads the set data from the receive data
area to D102,

Makes a code match check.

Makes a set data match check.
Switches on M100 and completes write
when both the codes and set data match,

2) Operation mode setting
Code number: HFB Set data.....0000: PC link operation

0001: External operation

(0002: PU operation)

Note: PU operation cannot be set from the PC. (See page 17.)
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(3) Output frequency setting program example

1) The following program changes the output frequency of

inverter to 50.00Hz.

Running frequency setting code number

Set frequency

: HEE (hexadecimal)
: K&000 (hexadecimal)

Write
setting

X0 X1

F—¢—FnroM Ho [ k13 [D1oo] K1 H

{»—-{ 70 | Ho | K12 |Kso0| Ki

[ser [oro1] x|

| = [neeforor

Reads the code and operation
commands from the buffer memory
transmission data area to D100.

4 j Sets output frequency setting (HEE)

to the 8 high-order bits {code) of
D100.

y I I Writes the code to the buffer memory
T0 ] Ho | K13 lD1001 K1 ' and transmits to the inverter.

Writes the set data to the buffer memory
and transmits to the inverter.

Reads the code and inverter status from

-b—{FRohd Ho IK1 13J D101J K1 }-———4r the buffer memory receive data area to

D101.
p Shifts 8 bits in D101 to set the code to
the 8 low-order bits.

‘v—{FHON{ HO LK1 12ID102| K1 I—di Reads the set data from the receive data

area to D102,

Makes a code match check.

Makes a set data match check.
H@m @ p Switches on M100 and completes write
when both the codes and set data match.

2) To continuously change the output frequency from PC
The set data match check is not required but the code match check
should be made. The above program writes the frequency set data to
E2ROM of the inverter. When the output frequency is changed continu-
ously, output frequencies ghould be written to the inverter RAM as the

number of write times to E

Program for writing to RAM

Modify the above program as follows:

ROM is limited.

Change the output frequency setting code number from HEE to HED.
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(4) Parameter writing program exampie
1) The following program changes the acceleration time set value of

station 5 | inverter to 3.0 seconds.

Acceleration time writing code number : H87 (hexadecimal)

Acceleration time set data : K30 (hexadecimal)
Write
setting Reads the code and operation

X0 X transmission data area to D100.

- Sets acceleration time setting (H87)
to the 8 high-order bits (code) of

————{worjeroqdor00}—9

D100.
[ Wirites the code to the buffer memory
T0 I Ho ] K13 lD100I K1 l { and transmits to the inverter.

‘ ] ites th d he buffe
10 I Ho | K12 l Kaol Ki r :vnr::rsan:msi:toa::et?ntv:ner. rmemey

“,H’——”—H—"—kRON‘ HO l K13 ]moo[ K1 I——-—< commands from the buffer memory
1

L Reads the code and inverter status from
the buffer memory receive data area to

¢—FroM Ho [kt1a{p1ot] k1 —— te
101,
, Shifts 8 bits in D101 to set the code to

the 8 low-order bits.

D—fnon{ HO [K112[D102[ Ki }————4» Reads the set data from the receive data

area to D102,

H He7 m Makes a code match check.

Makes a set data match check.
- Txeo Joroe] @  Switches on M100 and completes wite
when both the codes and set data match.

2) For other parameters, see the data code list in Section 4.8 (page 53).
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(5) Inverter resetting program example
1) The following program resets the inverter of station 5.
Inverter resetting code number : HFD (hexadecimal)

Inverter resetting set data : H9696 (hexadecimal)
Write
setting Reads the code and operation
W HH—+—FroM Ho | k13 [p100] k1 |——¢ commands from the butter memory
X0 X1 transmission data area to D100.

L mmm 1 ] Sets inverter reset to the 8 high-order

bits (code) of D100 (switches off the
< m D00 m p ) forwardireverse command).

| 1 Writes the code to the buffer memory
1 ° I Ho l K13 10100 rKi 1 and transmits to the inverter.

I l Writes the set d he buffe
1 10 ] H I K12 wgd K1 ' and transmsi:toa::i’ntv:ne: rmemey

2) Other program example
Change the code number HFD of the above program as follows:

Function Code Number
Ali parameter clear HFC
Alarm definition batch clear HF4
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4.7 Instructions
(1) Programming instructions
1) Since the buffer memory data of the master station is kept transferred (re-
freshed) to and from the inverters, the TO instruction need not be exe-
cuted every scan in response to data write or read requests.
The execution of the TO instruction every scan does not pose any prob-
lem.

2) 10 to 30msec after data is written or read, confirmation data and code are
written from an inverter to the buffer memory of the master station. At this
time, a match check must be made. Otherwise, the previously requested
code and data will be read.

3) To prevent a wrong request from being accepted, the inverter accepts a
change request and returns change confirmation data and code some
time (approx. 10msec) after a request code and data have been changed
from the master station once. Hence, if a request code and data are
changed before the change of the confirmation data and code is com-
pleted by the match check, the inverter does not rely on the change re-
quest and accordingly does not accept the change request.

When the change is not accepted, the previous confirmation data and
code are returned, and data and code mismatch is repeated.

4) By writing data as in the data format on page 31, the operation com-
mands and data write/read request can be written at the same time.
Also, the inverter status, code and data can be read at the same
time(p.35).

(2) Operating instructions
1) During PC link operation, the inverter only accepts commands from the
programmable controller and ignores any external operation command
and any operation command from the parameter unit.

2) If the same station number is set to different inverters, wrong data will be
transferred and normal communication cannot be made.

3) The inverter is brought to an alarm stop E.OPT if data communication
stops, even instantaneously, due to a programmable controller fault, an
open optical cable or the like during PC link operation.

4) If the communication start signal (Yn + 18) of the master station is
switched off during PC link operation, data communication stops and the
inverter is brought to an alarm stop E.OPT. To stop the PC link operation,
switch the operation mode to the external operation once, then switch off
the communication start signal (Yn + 18).
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5) When the main circuit power of any inverter is shut off, optical signals are

cut off, data communication come to a stop, and accordingly the other in-
verters within the same loop are also brought to an alarm stop.
To continue the data communication of the other inverters, it is recom-
mended to separate the control power supply of each inverter from the
main power supply and connect it to the inverter terminals R1 and S1.
Note that when the main power is restored, the corresponding inverter is
reset to return to the external operation mode. To resume the PC link op-
eration, therefore, set the operation mode to the PC link operation using
the programmable controller program.

(3) Troubleshooting
1) Operation mode unswitched to PC link

¢ Check that the FR-APC unit and optical cables are fitted properly.
(Check for contact fault, open cable, wrong polarity, etc.)

¢ Check that the station number setting switches are set to the correct

positions.

{(Check that the station number matches the program and the station

numbers are not repeated.)

Check that the inverter is in the external operation mode.

Check that the RUN indicator LED is on.

Check that the operation mode switching program is run.

Check that the operation mode switching program has been written cor-

rectly.

2) Inverter unstarted in PC link mode

¢ Check that the inverter is in the PC link operation mode.

¢ Check that the inverter starting program has been written correctly.
¢ Check that the inverter starting program is run.

¢ Check that the inverter is providing output.

3) Communication stops during operation

e Check that the FR-APC unit and optical cables are fitted properly.
(Check for contact fauit, open cable, etc.)

+ Check that the programmable controller program is executed reliably.

« Check that data communication is not stopped due to an instantaneous
power failure, etc.

e Check that the communication start signal (Yn + 18) of the master sta-
tion is on.
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4.8 Data Code List

(1) Standard parameters (Data code FF = 0)
Parameter Function Data Code Setting Range Minimum Initial Setting
No. Read | Write increment
0 Torgue boost 00 80 |0t030% 0.1% 6/3%
1 Max. frequency limit 01 81 10to 120Hz 0.01Hz 120Hz
2 Min. frequency limit 02 82 [0to 120Hz 0.01Hz OHz
3 Base frequency 03 83 |0 to 400Hz 0.01Hz 60Hz
4 Multi-speed setting (high speed) 04 84 |0 1to 400H2 0.01Hz 60Hz
5 Multi-speed setting (middle speed) 05 85 |0to400H2 0.01Hz 30Hz
6 Multi-speed setting (iow speed) 06 86 |0 to 400Hz 0.01Hz 10Hz
to 360
7 Acceleration time 07 87 :econds(/) 0.1/0.01 5/15 seconds
0 to 360 seconds | %"
0 to 3600
8 Decsleration time 08 88 |seconds/ :e::n: 5/16 seconds
0 to 360 seconds
9 Electronic thermal relay 09 89 10 to 500A 0.01A Rated value
10 DC dynamic brake frequency 0A 8A |0to 120Hz 0.01Hz 3H2
11 |DC dynamic brake time o8 | 8B :’9'9"9;? $900nds | 1 seconds  |0.5 seconds
12 DC dynamic brake voltage oC 8C |01t030% 0.1% 6/3%
13 Starting frequency 0D 80 |0 to80Hz 0.01Hz 0.5Hz
14 Load pattern selection 0E 8E 10,1,2,3(4,5) |1 0
15 Jog frequency OF 8F |0 to 400Hz 0.01Hz 5Hz
. 4 0 to 3600 0.1/0.01
16 Jog acceleration/deceleration time 10 80 |seconds/ 0.5 seconds
0 to 360 seconds seconds
17 External thermal relay signal input 11 91 10,1,2,3 1 0
18 High-speed maximum frequency limit 12 92 120 to 400Hz 0.01Hz 120H2
18 Base frequency voltage 13 93 {0to 1000V, 999910.1V 9999
20 ::"qzl:;:;”/ deceleration reference |, | g4 |4 10 400Hz 0.01Hz 60Hz
21 Acceleration/deceleration time unit 16 95 0,1 1 0
22 Stall prevention level 16 96 |0 to 200% 0.1% 150%
23 Stall prevention ievel 2 17 97 |01t0 200%, 99909 {0.1% 9999
24 Multi-speed setting (4th) 18 98 10 to 400HZz, 9999 |0.01Hz 9999
25 Multi-speed setting (5th) 19 99 |0 to 400Hz, 9999 |0.01Hz 9999
26 Multi-speed setting (6th) 1A 8A |0 to 400Hz, 9990 |0.01Hz 9900
27 |Mult-speed setting (7th) 18 | o8 g;;:oon, 0.01Hz 0000
28 Muiti-speed input correction 1C 9C |01 1 0
29 Acceleration/deceleration pattern 1D 9D 10,1,2(3) 1 0
30 Regenerative brake duty selection 1E 9E 0,1 1 [
31 Frequency jump 1A 1F OF |0 to 400Hz, 9999|0.01Hz 99998
32 Frequency jump 1B 20 AQ |0 to 400Hz, 8898 [0.01Hz 9909
33 Frequency jump 2A 21 A1l |0 to 400Hz, 9989 [0.01Hz 9999
34 Frequency jump 2B 22 A2 |0 to 400Hz, 9999 [0.01Hz 999¢
35 Frequency jump 3A 23 A3 |0 to 400Hz, 9999 {0.01Hz 9999
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(Data code FF = 0)

Pur::uu Function DataCode | o iingRange | MINIMUM | 0l Setting
. Read | Write Increment
38 Frequency jump 3B 24 Ad4 [0 to 400Hz, 9999)0.01Hz 9990
. 210 10,
37 Speed display 25 A5 11 10 9098 1 4
38 Automatic torque boost 26 A6 |0 to 200% 0.1% 0
go |Automatic torque boost starting 27 | A7 |owo218a 0.01A 0
current
40 Output terminal assignment 28 A8 |0 to 9980 1 1234
41 Up to frequency sensitivity 29 A9 [0to 100% 0.1% 10%
42 Output frequency detection 2A AA |0 to 400H2 0.01Hz 6Hz
43 |Output frequency datection during 28 | AB |0to 400Hz, 9999(0.01Hz 9999
reverse operation
m ::;ond acceleration/deceleration 20 AC :et:oi?;lo :;.fni 5 seconds
0 to 360 seconds
0 to 3600
- seconds/ 0.1/0.01
45 Second deceleration time 2D AD 0 to 380 seconds 9999
seconds, 9999
45 Second torque boost 2E AE |01t030%,9999 |0.1% 9999
47 Second V/F (base frequency) 2F AF {0 to 400Hz, 9999[0.01Hz 9999
48 Second stall prevention level (current) | 30 BO 10to 200% 0.1% 150%
. Second stall prevention level 31 Bt |0 to 400Hz 0.01Hz 0
{frequency)
50 Second output frequency detection 32 B2 {0 to 400Hz 0.01Hz 30Hz
51 LED display data selection 33 B3 |1to18 1 1
52 PU main display data selection 34 B4 10,171020 1 0
53 PU level display data selection 35 BS [0to18 1 2
11021
54 FM terminal function selection 38 B6 [(101t0 121, AM |1 1
terminal)
55 Frequency reference setting 37 B7 |0 to 400H2 0.01Hz 60Hz
56 Current monitoring reference 38 B8 |0to0215A 0.01A Rated value
57 Coasting time for automatic restart 39 B9 g;;: seconds, 0.1seconds |9999
58 Automatic restart time 3A BA |Oto5seconds [0.1seconds |0.5seconds
59 Remote setting function 38 BB [0,1,2 1 0
60 Intelligent mode selection 3C BC |0to8 1 0
&1 Reference current 3D BD |0 to 500A, 9999 |0.01A 9990
62 Acceleration time reference value 3E BE |0 to 200%, 9899 [0.1% 9999
63 Deceleration time reference value 3F BF [0 to 200%, 9999 {0.1% 9999
64 Optimum value write sel 40 CO |0, 1, 9909 1 9990
€5 (Not yet defined) 41 C1 - - -
gs | Stalllimit, reduction staring 42 | c2 |0to400Hz 0.01Hz 60Hz
frequency
67 Number of retries at alarm occurrence | 43 c3 0t 10 1 0
101 10 110)
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(Data code FF = 0)

srameter Function Data Setting Range Minimum Initial Setting
No. Read | Write Increment
88 Retry waiting time 44 C4 g;:gw seconds, 0.1 seconds 9999
89 Retry count display 45 cs |0 1 0
70 |(Regenerative brake duty change) % | cs |OR15% ©.1%) )
( ty change, 0 to 30%) :
XAl Motor driven 47 Cc7 _|0,1 1 0
. " 210145
72 PWM carrier frequency selection 48 c8 (115 1 120) KHz 0.1 14.5KHz
73 0-5V, 0-10V sel 49 C8 [0to5,10t015 |1 1
74 Input filter constant 4A CA [0Oto8 1 1
76 Reset selecti 48 CB |0,1 1 0
76 Alarm code output selection 4C CC {0,1,2(3) 1 0
0.
77 Parameter write prohibition 4D CcD |0, 1, 2(801) 1 Must not be
set.
78 Reverse prevention 4E CE {0,1,2 1 0
0.
79 Operation mode selection 4F CF [0to§ 1 Must not be
set.
80 | Motor capacity s | Do g:o': 55KW. 101w 9000
81 Number of poles 51 D1 |2t0 6, 9999 1 9960
82 |Exciting current setting s2 | p2 [0500A  ig40a (0998)
83 Exciting current at double speed 53 D3 g;;:oo'OA' 0.01A (9999)
84  |Exciting current flexing point 1 54 | D4 g;::oo‘oon, 0.01Hz (9999)
85  |Exciting current flexing point 2 55 | Ds get::oo.oon, 0.01Hz 30.00Hz
86 Exciting current low-speed ratio 56 D8 [0 to 1000.0% 0.1% 150.0%
87 d axis control gain 57 D7 g:;: 100.00%, 0.1% (9999)
88 q axis control gain 58 D8 10.0to 1000.00% (0.1% 100.0%
89 Speed control gain 59 D _{0.0to0 1000.00% |0.1% 100.0%
9  |Motor constant R1 sa | DA [3021%9%% 00010 9999
91 | Motor constant A2 s8 | DB 29‘:9'°°°'°“' 0.0010 (9999)
92 |Motor constant L1 sc | pc |01 10000mH. 14 n 2099
9900
Motor constant L2 8D bD g;:; 000.0mH, 0.1mH (9999)
0 to 100.00%,
Motor constant § SE DE 9009 0.1% (9999)
95 | Coasting detection current gain SF | DF [00030%% oy (9999)

— 55—




PC LINK

(Data code FF = 0)
Parameter Data Code Minimum

No. Funection Read | Write Setting Range Increment Initlal Setting
96 (Not yet defined) 60 EO - ~ -
97 (Td correction value) 61 E1 [0 to 200% 1% 72%

98 |(Carrier switching) 62 | E2 g ;;9400.00»4:, 0.01Hz 10.00Hz
99 (Under carrier frequency) 63 E3 {0 t0 20KHz 0.1KHz 9.0KHz
- Second parameter switching eC EC |00, 01,02 1 00

_ g 2 %“m)‘ frequency setting 60 | ED |0to 400Hz 0.01Hz OHz

g -
_ g 3 |Output frequency setting
i (EQROM) 8E EE |0 to 400Hz 0.01Hz OHz

- Frequency monitor 6F - |0 to 400Hz 0.01Hz

- 5 | Qutput current monitor 70 - 10 to 500A 0.01A

- E Output voltage monitor 71 - |0 to 1000V 0.1V

- Special monitor 72 -

— Special monitor selection No. 73 F3 {1to14

B z Most re_cent No. 1, No. 2/ 74 4

a alarm display clear

- ©  |Most recent No. 3, No. 4 75 -

- E Most recent No. §, No. 6 76 -

- < |Most recent No. 7, No. 8 77 -

_ Inverta‘r status monitor/ 7A EA

operation command

- Operation mode acquisition 78 FB [0.1,2

- Parameter all clear - FC

- Inverter reset - FD

- Data code mismatch 7E -

- Link parameter expansion setting 7F FF 0:Pr.0to 98,

1:Pr. 100 10 915




(2) Special parameters

(Data code FF = 1)

parameter Function Data Code Setting Range Minimum Initiai Setting
No. Read | Write Increment
100 BCD input (offset) 00 80 10 to 400Hz 0.01Hz 0
101 BCD input (gain) 01 81 [0 to 400HZz, 99990.01Hz 60Hz
102 Binary input (offset) 02 82 [0 to 400H2 0.01Hz 0
103 Binary input (gain) 03 83 |0 to 400Hz, 9999 0.01H2 80Hz
104 BCDinary selection 04 84 10,1,23,9009 |1 0
105 Speed feedback range 05 86 [0 10 400Hz, 99989 [0.01Hz 9960
108 Feedback gain 06 88 [0.1t0 100 0.1 1.0
107 Stop position d selecti 07 87 10t0120,0909 |1 9999
108 Orientation speed 08 88 |0 to 30Hz 0.01Hz 2Hz
109 Creep speed 09 89 |0to 10Hz 0.01Hz 0.5Hz
110 Creep select position 0A 8A (01040085 1 511
11 Position loop select position 0B 8B |0 to 2047 1 96
112 DC dynamic braking start position 0C 8C |0to 31 \ [
113 Internal stop position command oD 8D 0104085 1 0
114 In-position zone 0E BE |0to 31 1 5
118 Servo torque select OF 8F [0, 1 1 1
118 Number of retries 10 0 10,1,2,3 1 2
117 Encoder rotation direction 11 91 0,1 1 0
118 Communication speed 12 82 (3t096 1 96
119 Stop bit length 13 83 01,2 1 2
120 Parity check 14 84 10,12 1 2
121 Number of communication retries 15 9% |0to10 1 1
i s 010 9990.8
122 Communication check time interval 16 96 seconds, 9999 0.1 seeonds\ 0
123 Operation command place 17 97 10,1 1 0
124 Speed command place 18 98 10,1 1 0
126 Co.mp}ner link start-up mode 19 % |01 1 0
1
126 CR, LF code selection 1A 8A 0.1, 2 1 1
ing of £
127 ::Sc:mwf:m write by PC 18 | 9B |o.1 1 0
128 P| action selection 1C oC 10,1, 9999 1 9099
120 [Pl proportional band 10 | %D 2'919;0 1000%, 14 1o 100%
130 |Plintegral time 1E | eE 2;:::?“9 0.1seconds |1 second
131 Maximum limit iF OF |0to 100%, 9999 |0.1% 9960
132 Minimum limit 20 A0 [0 to 100%, 8999 |0.1% 9900
133 PC link/PU Pl set value 21 Al |0to 100% 0.1% 0%
134 Relay output selection 22 A2 1010999 1 12
138 Analog meter output selection 23 A3 {01018 1 17
136 Analog meter offset 24 A4 10 to 100% 0.1% [
137 Analog meter gain 26 A5 {0to 100% 0.1% 100%
138 (Not yet defined) 26 A8
139 (Not yet defined) 27 A7
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(Data code FF = 1)

Pum.otor Funection :: c;:“ Setting Range l:::o.mt inltial Setting
140 (Not yet defined) 28 A8
141 (Not yet defined) 20 A9
142 (Not yet defined) 2A AA
143 Not yet defined) 28 AB
144 {Not yet defined) 2C AC
145 {Not yet defined) 20 AD
146 (Not yet defined) 2E AE
147 {Not yet defined) 2F AF
148 (Not yet defined) 30 B0
149 |(Not yet defined) 31 B1
160 (Not yet defined) 32 B2
151 (Not yet defined) 33 B3
152 (Not yet defined) 34 B4
183 (Not yet defined) 35 BS
154 (Not yet defined) 36 B6
155 (Not yet defined) 37 B7
156 (Not yet defined) 38 B8
187 Not yet defined) » B9
158 Debugging address 3A BA
189 Debugging data 3B BB
200 Program minute/! d selection 3C 8C Jo, 1t 1 |0
201 Program setting 1 3D BD
202 Program setting 2 3E BE
203 Program setting 3 3F BF
204 Program setting 4 40 (1]
205 Program setting § 41 C1 |Oto2for 1 0
206 | Program setting § 42 G2 | rotation direction
207 Program setting 7 43 [ox]
208 Program sefting 8 4 c4 0 to 400.0Hz, 0.1Hz 9990
9999 for
209 Program setting 8 45 o] frequency
210 Program setting 10 48 (o]
211 Program setting 11 47 C7_(01to99.50 for 0.01 0
212 Program setting 12 48 C8 [time
213 Program setting 13 49 (o)
214 Program setting 14 4A CA
216 Program setting 16 4B cB
216 Program setting 16 4C [o]o]
217 Program setting 17 4D CD
218 Program setting 18 4E CE
219 Program setting 19 4F CF
220 Program setting 20 50 DO




e

{Data code FF = 1)

parameter Function Data Code Setting Range Minimum Initial Setting
Ne. Read | Write Increment
221 Program setting 21 51 D1 |0to2for 1 0
222 Program setting 22 52 D2 |rotation direction
223 Program setting 23 53 D3
224 | Program setting 24 54 D4 ggt::?:.on. 0.1Hz 9909
226 Program setting 25 55 05 r
- frequency
226 Program setting 26 56 D6
227 Program getting 27 57 D7 0 to ©9.59 for 0.01 0
228 | Program satting 28 58 D8 ltime
229 Program setting 28 59 s ]
230 Program setting 30 5A DA
231 Time of day setting 5B DB 010 99.59 0.01 0
900 FM terminal calibration §C DC [0 to 4006 1 Not defined
901 AM terminal calibration 5D DD |0 to 4006 1 265
0 to 60.00Hz
902 Frequency setting voltage bias SE DE (0 10 4006) 0.01Hz 0
. . 0 to 400.00Hz
903 Frequency setting voltage gain 5F DF (0 1o 4096) 0.01Hz 60Hz
] 0 to 60.00Hz
904 Frequency setting current bias 60 EO © to 4096) 0.01Hz "]
. . 0 to 400.00Hz
905 Frequency setting current gain 61 E1 (0 10 4006) 0.01Hz 60Hz
S 0 to 1000.0V
906 Voltage calibration bias 62 E2 (© 10 4006) 0.1V 215/400V
R . 0 to 1000.0V
907 Veltage calibration gain €3 E3 (0 to 4006) 0.1V 400/600V
908 None 64 E4
909 Ratsd current 85 E5 |0 to 300A
910 None 66 E6 |0 to 400H2, 9998
0 to 3600
911 None 67 E7 |seconds/Oto
360 seconds
912 None 68 E8
913 None 69 E9
914 Terminal 1 0V calibration 6A EA |0 (0 to 4096)
915 Communication without parameter 6B EB
number

— 59—
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