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Thank you for choosing this Mitsubishi Vector Inverter Option unit FR-VPB.
This manual gives handling, safety and operating instructions.

This section is specifically about safety matters

Do not attempt to install, operate, maintain or inspect the inverter until you have read
through this instruction manual and appended documents carefully and can use the
equipment correctly. Do not use the inverter until you have a full knowledge of the
equipment, safety information and instructions.

In this instruction manual, the safety instruction levels are classified into “WARNING” and
“CAUTION".

Assumes that incorrect handling may cause hazardous conditions,
AWARN|NG resulting in death or severe injury.

This symbol indicates a general warning. Serious injury may occur
] &CAUTION if precautions are not followed.

Where these Wamings are written, pay special attention to the precautions detailed.

Operator Safety

1. Electric shock prevention

£\ WARNING

A\ Do not open the front cover while power is supplied or while the unit is running.
There is a risk of electric shocks.

A\ Do not run the inverter with the front cover removed. There are high voltage

terminals and charged parts that are exposed, and thus there is a risk of electric

shocks.

Do not remove the front cover even when the power is off unless carrying out wiring

work or period inspections. The inside of the inverter is charged, and there is a risk

of electric shocks.

Before starting wiring work or inspection, wait at least 10 minutes after tuming the

power off, and confirm the voltage with a tester, etc.

Wiring work and inspections must be done by a qualified worker.

Install the inverter before starting wiring. There is a risk of electric shocks and injuries.

Do not operate the switches with wet hands. There is a risk of electric shocks.

Do not damage, apply excessive stress, place heavy items on, or catch the cables.

There is a risk of electric shocks.
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2. Fire Prevention

_—

A\ CAUTION

A\ Use a circuit breaker on the supply side of the inverter to prevent high current flow
in the case of a fault.




3. Injury Prevention

A\ CAUTION

A Only supply the inverter with the voltage on the nameplate and in the Manual
Spacification section. Other voltage may cause the inverter to fail.

A Care should be taken when wiring to ensure correct terminals are used. Check
polarity, etc.

A Do not touch the inverter while it is powered as certain parts become hot.

4. Other points
To prevent injury, damage, or product failure please note the following points.

(1) Transportation and mounting

A\ CAUTION

A

A\ Install according to the information in the Instruction Manual.
Do not stand or rest heavy objects on the product.
Prevent any dust, wire fragments or other foreign bodies from dropping into the
inverter during wiring up and commissioning.

(2) Wiring

A\ CAUTION

A\ The connection orientation of the output cables U, V, W to the motor will affect the
direction of rotation of the motor.

£\



(3) Trial run

A\ CAUTION

A\ Check all parameters, and ensure that the machine will not be damaged by sudden
start-up.

(4) Operation

A\ CAUTION

The stop key can be used only when functions have been set. Therefore, prepare a
separate emergency stop switch.

If an alarm is reset while the run signal is input, the inverter could start suddenly.
Always confirm that the run signal has been turned off before resetting.

Do not modify the unit.

There may be cases when the electronic thermal relay cannot protect the motor
against overheating.

Do not start and stop the inverter frequently with the magnetic contactor on the
power supply side.

Reset the parameters required for operation after carrying out parameter clear or all
clear. Each parameter will be returned to the default values.
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(5) Emergency stop

A\ CAUTION

A Use a circuit and mechanical brake, etc., which will protect the operator of the
machine should the inverter fail.

(6) Maintenance and inspection

A\ CAUTION

A\ Do not carry out a megger (insulation resistance) test on the control circuit of the
inverter.




(7) Disposing of the option unit.

A\ CAUTION

A Treat as industrial waste.

(8) General

Many of the diagrams and drawings in the instruction manual show the option unit fitted to

the inverter without a cover, or partially open. Never run the inverter like this. Always replace
the cover and ensure adequate cooling etc., before using the inverter.
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Position Control Function Communication Option Unit (FR-VPB))
This multi-function option unit has an interface function with the
Mitsubishi sequencer MELSECNET-A Series Positioning unit (AD75,
etc.) and has been manufactured to meet the the needs of Factory
Automation systems. This unit has the following functions.

@ Position control

® Expansion analog input

@®PLG pulse output (Line driver)

®Power supply for long distance cable

®RS422/RS-485 communications interface (Computer link function)

Contents

BOfOre USING .......ccoeeeieeiriiieer ettt b
Installation .........c..ccoceieiininn s

Position control function ............c.cccccnevcninnn,

Expansion analog input function .........................

PLG pulse output function ...........cccccveieriienns

Power supply for long distance cable
RS422/RS-485 Communications Interface (Computer link function) ........... 7-1

NOORWN =

As this is a multi-function option unit, the initial functions are set as

shown below. To activate the function, refer to each corresponding
page, and set the parameters.

Function Initial setting Remarks

Pr. 14 is set to “0” as the defauit value.
(Refer to page 3-2.)

Position control |Does not function

Expansion . Pr. 33 is set to “3” as the default value.

analog input Does not function (Refer page 4-1.)

PLG pulse The PLG pulse division Pr. 107 is set to “0” as the default valus.
output (line driver) |rate is set to 1/1. (Refer to page 5-2.)

Does not function

Note that each monitor
RS-485 interface |value and parameter
setting value can be read
out.

Pr. 122 is set to “0" as the default value.
(Refer to page 7-4.)




1. Before using

This product is an exclusive built-in option for the Mitsubishi FREQROL-V200
Series Inverter. Please perform the following steps before using the product.

1.1 Unpacking and confirmation of product
Remove the option unit from the package. Check the name on the front and confirm

that it is the ordered product. Also, check for any damage caused during transpor-
tation.

1.2 Confirmation of packaging
Confirm that the following accessories are enclosed in the package.

Olnstruction Manual ... 1 copy
Oilnstallation screw M3 x 14 ..., 2 screws
OShort bar (installed on terminal block) ............. 1 bar

1.3 Appearance and names of each part

Front view Right view
_/ Option unit
Installation hole
(two holes)
o]
o
Connector
e
=
| LB
o
05
Terminal symbois —X Torminal block T
Screw size: M3
Bottom view
Connector
m
]
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2. Installation

Check the inverter model before installation.
This unit is an exclusive option for the FREQROL-V200 Series. It cannot be
used with other series (FR-A, Z, F series, etc.).

2.1 Before installation
Confirm that the inverter is isolated and input power is turned OFF.
If the option unit is installed while the input power is ON, a fauit may occur in the
inverter. (The inverter and option unit may be damaged, and the inverter error dis-
play “E.CPU” may appear.)

Warning! Hazardous voltage present.

Always isolate the power from the inverter, and wait 10 |
minutes after the charge lamp has gone out before { :)
inserting or removing this option unit, or touching the ‘
terminals.

2.2 Installation method
(1) Align the option unit connector with the connector on the inverter, and insert the
option unit securely.
(2) Fix the top and bottom of the option unit to the inverter using the two enclosed.
If the screw hole is not aligned with the inverter, the connector may not be in-
serted correctly so check it.

A\ CAUTION

A Never use open terminals as relay terminals.
These terminals are used internally by the option. If used as relay terminals,
the option unit could be damaged.

A Carefully route the connection wires to the inverter's controf circuit terminals
and option terminals within the wiring space so that they are not caught
between the unit and the cover when the front cover is installed.

A\ This option is an exciusive part for the FREQROL-V Series. Mounting of this
unit on the FREQROL-A Series could lead to inverter damage, malfunctioning
of functions, and the displaying of the “Option Error (E.OPT).”

2.3 Wiring
Wire the units so that the wires are not jumbled in the control circuit terminal blog’ )
space. -



Inverter unit
(With cover removed)

ﬁ
Option unit -
o ~ i i
-~ -
P
-7 ~| | unitside )
*I | connector |®
Fixing screws (2) .. T N / ':o
- Nt N —1
@ —I- SRR
- - Vi
-
-~ | -~ 41 u
o d
— L D-
L 4 R - - -
The option unit - : @
connector is - |~ N
on the rear side. - |- -
| |- -
- : - - - -



2.4 Terminal list

Rated
Terminal .
symbol Terminal name | current, Applications
etc.
A pulse train is input |When using the open
to the forward run collector method, the
PGP |Forward run pulse train input VDD 24V power supply
(PP) [pulse train terminal from a and OPC open collector
pulse train power supply are
(Open generation unit. connected, and each
col’l)ector pulse is input between
method) o PP-SD and NP-SD.
Dga Y A pulse train is input |When using the
5 to the reverse run differential receiver
£ | PGN |Reverse run pulse train input method, the OPC open L.,
8| (NP) |pulse train terminal _from a collector power supply i
c pulse train opened, and each pulse
2 generation unit. is input between
08_ PP-PGP and NP-NPG.
+15VDC
P15R [DC power supply |power +15VDC power supply
supply
When temminals CR-SD are short circuited, the
CR [Clear terminal - counter is cleared (at the falling edge of the
signal).
This terminal is connected to the 24V power
OPC Op“e’n °°"°°|t°r DC24v supply when the pulse train is to be input with
power supply the open collactor method.
Contact input _ : :
sD common terminal Contact input common terminal.
‘g
=3
g Max. The AG2 terminal is used as the common.
§ 4 |70 i tolerable (When DCO to 10V is input, the max. torque is
< rque seting voltage reached at 10V, and the input/output are
2 DC20V  |proportional.
c
=
uXJ
@ PLG power . .
£ | 55E " This is the 5.5V power supply terminal for the
§ supply terminal PLG, connect 55E to the + side and AG2 to
e the ground side. Connect the cable screen to
é Power supply DCS.5V AG2.
© | AG2 (grounding AG2 is not isolated from the common
g terminal terminals. Do not ground this to the earth.
)

i
\<



Rated

Terminal .
symbol Terminal name cu;::nt, Applications
Differential A phase output
FPA terminal
FPAR Differential A phase reverse
§ signal output terminal
Differential B phase output | olerable
3| Fpp [Deren p tp differential | T A phase, B phase and Z
e ermina output phase (zero point and mark pulse)
3 FPBR Differential B phase reverse |joad 0.1A signals are output from the PLG.
) signal output terminal
~<_x." FPZ Differential Z phase output
‘ terminal
Differential Z phase reverse
FPZR signal output terminal
> Serial signal transmission
terminal
Senal signal transmission
TXR terminal _
RX Serial signal reception
o terminal
Q
3 Serial signal reception
€
;::3 RXA terminal
0 This is the terminal used to connect
$ the terminator built in the FR-VPB
&> unit. (The terminals RXR-TR are
connected as the default
) . Terminator|connection.)

TR [Terminator terminal 100Q O Connect between terminals
RXR-TR on the inverter at the end
of the chain.

O Remove the jumper for all other

inverters.
= | vDD |Driver power supply DC24V The interface driver power supply
] (approx. 24V) is output
E The READY signal is output when
< | RDY !Ready - operation can be started in the
g_ servo ON state.
o op Encoder Z phase output _ One pulse per motor revolution is
terminal output.




2.5 Parameter list

Par'aqr:.eter Name Setting range [::ffu‘;"

107 PLG division 0-~4 0

120 Baud rate 3~ 192 96

121 Stop bit length 0, 1, 10, 11 1

122 Parity check 0,1,2 2

123 CR, LF validity 0,1,2 1

124 Station No. setting 0-~31 0

125 Maximum communication time interval value |0, 9999, 1 ~ 999.8 0

126 Maximum No. of communication retries value [0 ~ 10 1 L

127 Link starting mode selection 0,1, 2 o

128 Operation command operation site selection |0, 1 0

129 Speed command operation site selection 0,1 0

130 Serial link E2ROM write selection 0,1 0

131 Command pulse scale numerator 0 -~ 32767 1

132 Command pulse scale denominator 0 ~ 32767 1

133 Position loop gain 0 ~ 150SEC™ 25 SEC™

134 Feed forward gain 0 ~ 100% 0

135 :;ih::nts:?argrand acceleration/deceleration 0 to 50 sec. 0

136 Feed forward command filter 0 to 5 sec. 0

137 Positioning complete width 0 ~ 32767 100

138 Excessive error level 0 ~ 400K 40K

139 Command pulse selection 0-~5 0

140 Clear signal selection 0,1 1

141 Pulse monitor selection 0 ~ 5, 9999 9999
(/"'
N



3. Position control function

Positioning control can be executed by connecting the MELSEC-A Series
sequencer positioning unit (AD75, etc.) and the inverter. Furthermore, the func-
tions of each terminal can be changed as shown below.

3.1 Connection example
Connection with MELSEC-A Series AD75 positioning unit
Exclusive motor

SF-VR)

(Noto 1) NFB MC OCR {

AC power supply ——o ojg——-o
200V 50Hz —o] o

200~230V 60Hz —6 oL

NFB  MC

AC powersupply 2] >—° R
200220V 50Hz —5] o—0">—@S
200-230V60Hz __gh, & T

Forward run stroke end
Reverse run stroke end
Reset

Servo ON
Muiti-function output 2
Muiti-function output 3

Common

-
Mutti-function output 1 DO‘l_P [Noh 3) gé Power supply terrnlnal for

Multi-function output 2 DO2 AGZ long distance cable
Mutti-function output 3 DO3 FPA
Open collector SE1

' FPAR
PLG pulse output
output common oTo I FESS Drﬂerential line driver output
Major fault output B ' FPZ (A phase, B phase, Z phase)
(Contact output) c l FPzR Mimcz 32 N E Rl
J PGP -an :
10E(+10V) PGN |
| o ¥ L (e a—
91 (x10V) VDD 0oy T Power unit AD75
Torque limit 3 (210V) RDY p-4t—t—i—~d RD I
2(0~+10V) i en, ™ Peo '
5(Analog ' RO MELSECA'
. comm n‘ 1) o 1 CLEAR !
=10} DA {Note 2) VDD v 14 Power
Monitor | 120 X 1ch I AG1 l OI;'C: ! E H 1] !
oupUt] o 10V e DAz . Shbat ] I IIPULSEF
8bit X 1ch AG1 NP -1 ’ o I
LNO‘S 3) sD [ JJPULSER '
' h Jr. T R o e = — —
TX
I
\ ' ' RS-485 interface terminal
@ Main circuit terminal | I R¥g : erm!

O Controi circuit input terminal |
@ Control circuit output terminal L L_ AG2$} Expansion analog input terminal

{Note 1) The motor fan power supply is a single phase for the 5.5K and 7.5K capacities.

{Note 2) The pulse train signal from the positioning unit can be input either from the open collector or line
driver.
Note that the connection will differ slightly. (The above example shows the case for the open col-
lector.)

(Note 3) When using a long distance cable that is 50m or longer, use it as the PLG power supply.

(Note 4) There is only one SD terminal on the option FR-VPB, so bundling multiple wires with one crimp
terminal and then connecting is recommended.
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3.2 Explanation of terminals
3.2.1 The functions of the following terminals wili change as shown below when the
option FR-VPB is mounted on the FR-V200 and Pr. 14 “Control mode” is set.

Details
Termi- Speed/ Speadit Speed/ | Position/
nal | Pposition | Speed | Torque | torgue change- | Position | torgue
Class | ™™M® | control control | control | change- over n?ode change- | change-
over mode over mode|over mode
0
Pr. 14 4 (Default 1 2 3 5 6
value)
Forward | Forward
operation | run stroke
STF Forward run OF‘)S?;zfn (Same as) | (Same as) | (Same as) |command/| end/
stroke end cgmmand « - « forward | forward /™
run stroke | operation’,
end command
Reverse | Reverse
Reverse operation | run stroke
| sTR Reverse run operation (Same as) { (Same as) | (Same as) {command/| end/
Main stroke end cpmmand “ “- « reverse | reverse
card 0 ' run stroke | operation
c%r;)tﬁft end command
(Same as) | (Same as) | (Same as) | (Same as) | (Same as) | (Same as)
RES Reset - Pl - - - s
Multi- Pre- | Servo ON/
DH Servo ON | function (SaT_f as) (Sanz as) (Sarn(_e as) excitation/ pre-
input 1 servo ON | excitation
DI2 Mutti-function| (Same as) { (Same as) | (Same as) | (Same as) | (Same as) | (Same as)
input 2 «— « — « = «—
DI3 Multi-function| (Same as) | (Same as) | (Same as) | (Same as) | (Same as) | (Same as)
input 3 — — — — «— «—
(Same as) | (Same as) | (Same as) | (Same as) | (Same as) | (Same as)
Contact|A, B, C} Error output - - - - - -
Open | poy Multi-function| (Same as) | (Same as) | (Same as) | (Same as) | (Same as} | (Same as)
collec- output 1 — - - . “— Pl
tor DO2 Multi-function| (Same as) | (Same as) | (Same as) | (Same as) | (Same as) | (Same as)
output output 2 — P « « — «
signal boa [Multi-function] (Same as) [ (Same as) | (Same as) [ (Same as) | (Same as) | (Same as)
(Note) output 3 - - - « - «
Speed Speed n/a
Speed | Speed Speed
2 — - command/ command/| Speed
command| limit speed limit command nfa limit
Analog (Same as) | (Same as) { (Same as) | (Same as) | (Same as) | (Same as)
input 1 (Same as) ) 1 1 1 1 1 1
3 T limit (Same as)| Torque | Torque |(Same as)|(Same as) |imTi?fl;g(rjguéf
orque « command| limit « « command ]‘

% Refer to the FR-V200 inverter instruction manual for terminals not listed above.
(Note) The SU signal selected with the multi-function output will be the positioning
complete signal when using position control. (Refer to page 3-14.)
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3.2.2 Terminals exclusive for positioning control

Rated
Type T;;::L?l' T:‘r;\;r;al cur:ent, Applications
etc.
A pulse train is input |When using the open
Forward to the forward run collector method, the VDD
PGP pulse train input 24V power supply and OPC
run pulse
(PP) train terminal from a open collector power supply
pulse train are connected, and each
(Open |generation unit. pulse is input between
collector PP-SD and NP-SD.
method} | A pulse train is input |When using the differential
Reverse DC24V to the reverse run receiver method, the OPC
2 | @ [PGN | " e pulse train input open collector power supply
£ | B |(NP) o P terminal from a is opened, and each pulse is
E|E rain pulse train input between PP-PGP and
2 e generaﬁon unit. NP-NPG. (Refer to page
c | = 3-11)
|2
= 15 DC +15VDC
P15R (power power |+15VDC power supply
supply supply
Clear When terminals CR-SD are short circuited, the
CR —
terminal counter is cleared (at the falling edge of the signal).
Open This terminal is connected to the 24V power supply
collector
OPC wer DC24V |when the puise train is to be input with the open
gﬁpply collector method.
SD gﬁi':;n — |Common terminal.
Driver The interface dri | 24V) i
w | VDD |power DC24V te |rt1 erface driver power supply (approx. ) is
Tg Supply output.
£ __ |The READY signal is output when operation can be
2 RDY |READY started in the servo ON state.
E PLG 2
=1 phase N
& | OP output — |One pulse per motor rotation is output.
terminal
This is the forward run stroke end terminal during
Forward the position control mode.
STF {run —  |When terminals STF-SD are opened, the motor will
@21 ., stroke end suddenly stop and then servo lock will be applied.
g El Operation is possibie in the reverse run direction.
E E This is the reverse run stroke end terminal during
-f 8 Reverse the position control mode.
& | g | STR {run — |When terminals STR-SD are opened, the motor will
g |2 stroke end suddenly stop and then servo lock will be applied.
£~ Operation is possible in the forward run direction.
Position controt is possible by short circuiting the
Di1 |Servo ON — |start signal terminals DI1-SD during the position
control mode.
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3.3 Explanation of operation
The speed command is calculated so that the difference of the No. of command
pulse train pulses and the No.of pulses in the feedback from the motor end PLG

is 0, and the motor is rotated.

Pulse accumulation amount

€ 35
E 17
= i
§ §§ H Motor speed
2 EZ ! Pulse distribution
S E §‘ 1}
2 Q8 1
= OF !
Accelera'ﬁon Time t Deceleration
: | ~
-"“ I Stop settling time ‘\\__
Pulse train  Rough <fe Fine == Rough
Fig. 3.1

@ When a pulse train (MELSEC-A Series positioning unit AD75, etc.) is input, the
pulse is sent to the electronic gears. That pulse accumulation becomes a posi-
tion control pulse and in turn becomes the speed command.

@ When the rotation starts by the speed command from the inverter {(when using
the FR-VPB), feedback pulses proportional to speed are generated from the en-
coder, and the accumulation of the deflection counter is subtracted.

The deflection counter maintains a set accumulation amount, and the motor
continues rotating.

® When the command pulse input stops and the pulses accumulated in the deflec-
tion counter drop, the speed decreases. The motor stops when there are no ac-
cumulated pulses left.

Thus, if the feed rate per pulse is specified, feeding to a position proportional
to the No.of pulses in the pulse train is possible. The pulse frequency will be
the motor speed (feedrate).

@ As shown in Fig. 3.1, the pulse train is rough during motor acceleration, and be-
comes fine at full speed. During deceleration, the pulse train becomes rough,
and the motor will stop with a slight delay compared to the final command pulse
is 0.

This time error is necessary for the stopping precision, and is called the stop
settling time.
-

Electronic gears - These adjust the ratio of the machine side gears and motor sidé‘
gears. (Refer to page 3-8.)




3.4 Example of operation
When the servo ON signal tums ON (when terminals DI1-SD are short circuited) the
base signal shield is canceled, the READY signal will be output 0.1 sec. later. If the
forward run stroke end signal (terminal STF) or the reverse run stroke end signal
(terminal STR) and the SD terminai are short circuited, the motor will rotate accord-
ing to the command pulse. If the forward run (reverse run) stroke end signal is
open, the motor will not rotate.

Forward run

~ Actual rotation

- Reverse run

P R

!

S} |-} -F} -

Base signal
Servo ON 1

H

Forward run stroke end

Reverse run stroke end
READY

-'ri—[%wec

Ll i

Forward run pulse

TR~

Ziiﬁgﬁﬁ" in

4

|

Reverse run pulse

I
l

I B

Positioning complete

Fig. 3.2

3.4.1 Initialization

@ When terminals DI1-SD (servo ON) are short circuited, the base signal shield
is canceled, and the servo lock state is entered.

@ When terminals DI1-SD are opened, the base will be shieided.

® The forward run stroke end (terminal STF) or forward run stroke end (terminal
STR) and SD are short circuited.
If each stroke end and terminal SD are opened, the motor will not rotate in that
direction.

@ When the command pulse is input, the motor will rotate according to the pulse
command.



3.5 Types of pulse inputs
Generally the forward run/reverse run pulse train is input in the open collector
method for the command pulse. The MELSEC-A Series sequencer positioning uses
this method. The FREQROL-V Series inverter allows the following pulse trains to
be used. These can be changed with the parameter settings.

(1) Types of pulse train formats

. R Pr.
Command pulse During During
train format forward run | reverse run | _ 32 Remarks
setting
Forward run
pulse train pp UV 0
Reverse run NP AN
o |pulse train L
g
‘o |Pulse train + PP AU UL 1 N
£ |coding NP TR Lk
(723
&
Au?sza?r?ain PP The pulse frequency after
p g e 2 |multiplication is 200kpps or
B phase NP L less
pulse train )
Forward run ‘ AD75 (A type)
puise train PP A 3 Note) if A and B types are
Reverse run NP o mistaken, the motor will not
© |pulse train move in one direction.
[=d
o
o |Pulse train + PP WUUUTTVWUUWY
% coding N ke 4 AD75 (B type)
(=]
2 [a ph
pulpsea:%in PP L The pulse frequency after
B phase N oL 5 Irz:;tnpllcatlon is 200kpps or
pulse train '

(Note) § and 3} indicate the timing when the command pulse is led in.



3.6 Parameter settings
3.6.1 Parameter list

Min.
Parameter Name Setting range!| setting Default Remarks
No. value
value
Command pulse _ Pr. 131/Pr. 132
131 scale numerator 0 ~ 32767 Integer 1 are valid between
Command pulse 1/50 or more and
132 | ale denominator 0 -~ 32767 Integer 1 20 or less.
The unit is not
133 |Position loop gain 0 ~ 150SEC"' | Integer | 25SEC™' |displayed on the
PU screen.
| 134 |Feed forward gain 0 ~ 100% 1% 0
Position command
135 acceleration/decelera- (0 to 50 sec. |0.001 sec. 0
tion time constant
Feed forward
136 command filter 0 to 5 sec. 0.001 sec. 0
No. of
accumulated
Positioning complete _ pulses for
137 width 0 ~ 32767 Integer 100 outputting the
positioning
complete signal.
138 Excessive error level (0 ~ 400K 1K 40K
Command pulse
139 selection 0-~-5 Integer 0
140 |Clear signal selection |0, 1 Integer 1
Pulse monitor
141 selection 0 ~ 5, 9999 Integer 9999
3.6.2 Block diagram

Command pulse

Inverter

Encoder

. )
» L}
+ L}
ll L}
: Pr.134 :
' Pr13s [ "opan " '
L} )
1} L}
[} L}
1] L}
+ L}
» 1
) )
1] L}
Pr.1
: Pr.131 > fr 135 + Deflection |, porsn%sn :
E Pria2 r. counter loop gain :
1] — Speed L}
} Electronic gears control }
H H
1 '
. ,
L} 1
kT R I I A '
Fig. 3.3




3.6.3 Parameter settings and details

Set the No. of Pr. 131 “Command pulse scale numerator
electronic gears = Pr. 132 “Command pulse scale denominator”

@ Pr. 131 “Command pulse scale numerator” is the multiplier
regarding the command pulse input, and Pr. 132 “Command
pulse scale denominator” is the divisor regarding the com-
mand pulse input.

Parameter Setting | Default
No. Name range value
Command puise scale
131 numerator 0 ~ 32767 1
Command pulse scale |
132 denominator 0-32767) 1 /

(Note) The Pr. 131 and Pr. 132 setting ranges are 0 to™
32767, but if “0" is set, it will be interpreted as “1”.

(1) Position resolution and parameter setting.
The position resolution (movement rate AZ per pulse) is
determined by the movement rate As per motor rotation
and the detector feedback pulse Pf. The resolution is ex-
pressed with the following expression.

iy

Al = P s (a)
Where,
Af : Movement rate per pulse [mm]
As : Movement rate per motor rotation [mm]
Pf : No. of feedback pulses [pulse/rev]

AZ has the relation shown in expression (a), so the value is
fixed in the control system when the drive system and detector
are determined. However, depending on the parameter, the
movement rate per command pulse can be set separately with
the parameter.

The command pulse is doubled by Pr. 131 and Pr. 132 to be-
come the position control pulse. Thus, the movement rate A/
per command pulse is expressed with the following expres-
sion.

M=é§x["f431) ......................................................... o
<

Pf Pr.132

The movement rate per command pulse can be set as a value
not having a fraction.
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[Setting example]

Obtain the parameter value to achieve Af = 0.01 [mm] in a drive system with a
ball screw pitch PB of 10 [mm] and deceleration rate of 1/n=1.

The PLG pulse is Pf=4000 [pulse/rev].

As As is 10 [mm), the following is obtained from expression (b).

(Pr.131 j:AIx—PL

Pr.132 As
4000 4
=0.01x T

Thus, Pr. 131 is set to 4 and Pr. 132 is set to 1.

“Relation of position resolution A/ and general precision)
The general precision {machine’s positioning precision) is obtained from the total of
the electrical error and mechanical error. Generally, the electrical system error does
not affect the general error. Use the following relation as a guideline.

1 1
A< (5 ~30 ]er
Where,
Ae: Positioning precision {mm]

(2) Motor speed and command puise frequency
Normally the motor is operated at a speed where the command pulses and
feedback pulses are balanced. In other words, the command pulse frequency
and feedback frequency are equal, so the relation including the command pulse
scale (Pr. 131, Pr. 132) setting value is as follows.

Pr.131 No
fo x Pri3p = 4000 x G (©
Where, fo : Command pulse frequency [pps]

Pr. 131 : Command pulse scale numerator
Pr. 132 : Command pulse scale denominator
No : Motor speed (r/min]

The command pulse scale and command pulse frequency for rotating the motor at
No is obtained with the above expression.



[Setting example 1]

Example of setting the command pulse scale (Pr. 131, Pr. 132) when using AD75.
Obtain the command pulse scale for operating the motor at 1500 [r/min] at the
input pulse train frequency 100 [kpps].

Using expression (c):

Pr.131 No 1
(Pmaz] 4000 x 55 > 7
—4000x 2%, 1

Thus, Pr. 131 is set to 1 and Pr. 132 is set to 1.

[Setting example 2]

Obtain the command pulse frequency to operate the motor at speed No 3000
[r/min]. .

Note that the command pulse scale Pr. 131/Pr. 132 are set to 1.

Using expression (c):

No Pri32
60 " Pr.13

3000
= 4000 x 7

=200x 10°

fo = 4000 x

x 1

Thus, the command pulse frequency is 200[kpps).

3-10
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(Interface with positioning unit and inverter)
When operating the inverter with positioning units, the position command pulse train
interface must be matched. The pulse trains for the inverter and positioning units
are shown below.

Input pulse
Output format Hardware type frequency
Command mﬂ Ei’xgr"r?ﬁﬁ% o ™ '}ve:‘;v
Open collector m ms;c *'- Ma?ﬁg?:)pps
=
i =
- J =
Command unit ?&%Sﬂ;v
Differential line - ?('?;‘c‘ Max200kpps
driver Note
0¥ f o (Note)
W PovG)
N L

(Note) The command pulse scale parameters Pr. 108 and Pr. 109 are the settings
used to set the motor speed to 3000r/min at the max. input pulse frequency
of each interface format. Refer to section (1) for the relation of the mechani-
cal system and positioning resolution.

(3) Motor stopping characteristics
@ Accumulated pulses (g)
When operating the motor with a pulse train, the command pulse frequency
and motor speed have the relation shown in Fig. 3.4. During acceleration, the
pulses indicating the motor speed delay are added to the deflection counter.
These pulses are called the accumulated pulses. The following expression is
established between the command pulse frequency (f) and position loop gain

(Kp).
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Kp can be set between 5 and 100 [sec™"] in the FREQROL-V200, but the default
value is Kp = 25 [sec™']. In this case, if the command pulse frequency is 200 [kpps],
the accumulated pulses during operation is as follows according to expression (d).

200 x 10°
€=""gs = 800 [pulse]
g
z £
.
5 f 8
§ 8 0.04.22"” l‘\-—
Stop settling time
t, w 3x0.04
= 0.12s8¢

Fig. 3.4

@ Stop setting time (t.,) during linear acceleration and linear deceleration
During operation, pulses are accumulated in the inverter, so the stop setting
time (1) is required for the motor to stop after the command is set to 0. The com-
mand positioning time and machine positioning time will differ. Set the operation
pattern while taking the stop setting time into consideration.
t, is approximately the value obtained with the following expression.

t=3xTp

3% When the default value Kp = 25 [sec™] is used, t, = 0.12 [sec].

(Note) The stop setting time indicates the time required for the motor to stop in the
required positioning precision range. This value does not necessarily match
the time required for the motor to completely stop. When using the motor
at a high frequency, etc., if the positioning precision does not have an al-
lowance regarding the movement rate per pulse (Af), a time longer than
the value obtained with expression (e) must be considered.

Note that t, will also differ according to the conditions applied for the moving
sections. In particular, if the load friction torque is large, the operation may
be unstable in areas close to the stopping area. C
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Adjust the
movement to
the completion
of positioning

Pr. 133 “Position loop gain®
Pr. 134 “Feed forward gain”

= Pr. 135 “Position command acceleration/deceleration

time constant”

Pr. 136 “Feed forward command filter”

Parameter Setting Default
No. Name range value
133 Position loop gain 0 ~ 150 25
134 Feed forward gain 0 ~ 100% 0
Position command

135 acceleration/deceleration 0 to 50 sec. 0
time constant

136 Feed forward command filter | 0 to 5 sec. 0

@ Pr. 133 “Position loop gain”

The position loop gain is set.

if the value is increased, the tracking to the position
command will increase, but the servo rigidity when
stopping will also increase. This can lead to over-
shooting or vibration.

Normally set this parameter between approx. 5 and
50.

@ Pr. 134 “Feed forward gain”

This function cancels the delay caused by the
deflection counter's accumulated pulses.

If the tracking delay to the command pulse is a
problem, gradually increase this setting vaiue, and
set in the range where overshooting and vibration
do not occur.

This function does not affect the servo rigidity
during stopping.

Normally set this parameter to O.

@ Pr. 135 “Position command acceleration/deceleration time
constant”

(1) If the electronic gear ratio (refer to Pr. 131 and
132) is large (approx. ten times or more), and
the speed is low, the rotation will not be
smooth, and the motor will pulsate. The rota-
tion will become smoother if this parameter is
set in this case.
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(2) If an acceleration/deceleration time is not set
for the command pulses, overshooting and the
excessive error alarm may occur when the
command pulse frequency changes suddenly.
Provide an acceleration/deceleration time by
setting this parameter in this case.

Normally set this parameter to 0.
® Pr. 136 “Feed forward command filter”

A smoothing filter is input to the feed forward com-

mand.

if overshooting or vibration occurs while operating

with a value set for the feed forward gain, setting

this parameter can be effective. (Note that the
trackability will drop if this value is set too high.)

Normally set this parameter to 0. '

S’
Adjust the
positioning = Pr. 137 “Positioning complete width”
complete width

® The terminal SU signal becomes the positioning complete
signal when using positioning control.
If the accumulated pulses drop below the value set in Pr.
137, the positioning complete signal will turn ON.

Par:‘r:eter Name Setting range | Default value
Positioning
137 complete width 0 - 32767 100

L
v o

Accumulated pulses
g
8

Positioning complete (terminal SU)
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Set the
excessive error

= Pr. 138 “Excessive error level”

fevel
® The excessive error will occur if the accumulated pulses ex-
ceed the value set in Pr. 138.
@ Adjustment
If the Pr. 133 “Position loop gain” setting value is decreased,
increase the Pr. 138 “Excessive error level” setting value.
If a large load is to be detected early, increase the value set
in Pr. 138.
Parameter Setting | Default
No. Name range value
138 Excessive error level 0 ~ 400K 40K
Select the type
of puise train = Pr. 139 “Command pulse selection”
format
@ The type of command pulse train can be selected.
During During
Pr. 139 Logic c%’;ﬁa?:ng::“ forward reverse
rotation rotation
0
(Default Forward/reverse pulse P N
value)
1 Positive | Pulse train + coding P AR AN
. N e W W I
2 A, B phase pulse train :':, —r—ir
PP U
3 Forward/reverse pulse NP ——————nnnr
i ; . PP VUYWL UUUY
4 Negative | Pulse train + coding N —
5 A, B phase pulse train i’; A
o B o W o W
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Select the clear

signal = Pr. 140 “Clear signal selection”

® This is used to clear the No. of accumulated pulses to 0
during zero point return, etc.
When the clear signal is tumed ON, the deflection counter
will be cleared at the edge of the signal. The deflection
counter can also be cleared by turning ON the clear signal
in synchronization with the PLG zero pulse signal during
zero point return, etc.

Pr. 140 Details
0 Clear deflection counter at falling edge*
(© efaul1t value) Clear deflection counter at L level —
-

Select the puise

monitor = Pr. 141 “Pulse monitor selection”

@ The states of various pulses during operation are indicated
as pulse Nos. instead of the parameter unit's frequency
monitor output.

The details displayed when the power is turned ON can be
selected with Pr. 141.

Pr. 141 Details Display range
0 The command pulse Low-order 5 digits
9 cumulative value is displayed. High-order 5 digits
2 The feedback pulse Low-order 5 digits
3 cumulative value is displayed. High-order 5 digits
4 The accumulated pulses are Low-order 5 digits
5 displayed on the monitor. High-order 5 digits
9999 The default value frequency
monitor is displayed.

(Note) 1. The No. of pulses is counted even during servo ON.
2. The No. of cumulated pulse value is cleared when
the base signal is shielded or when the clear signal is
turned ON.

* Falling edge - The moment that the pulse frequency changes from the H level to
the L level. —

%

‘\
"\ Hlevel
This moment
L level
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3.7 Specifications

(1) Repeated positioning precision +1.5" (motor shaft end)
(Note) This will differ according to the
load torque, load GD? or load backlash

conditions.
(2) Tolerable speed 3,000r/min or less (Motor shaft end)
(3) Hoiding force after positioning Servo lock function provided
(4) Power supply A 5V power supply (inverter control

circuit) or 5.5V (option FR-VPB) for the
PLG is provided.

(5) Max. input pulse frequency 200kpps
(Differential receiver or open collector)
' (6) Positioning feedback pulses 4000 pulses per motor rotation
— (7) Electronic gear setting 1/20 to 50
(8) Positioning complete width setting 0 to 32767 pulses
(9) Excessive error 0 to 400K pulses
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4. Expansion analog input function

[

This is an analog input valid only during speed control, and is used when the
torque limit value for driving and regeneration is to be changed.

J

4.1 Explanation of terminals
The following terminals are used for this expansion analog input function.
Refer to the connection example in section 3.1 for the connections.

Terminal Terminal Rated
symbol name current, etc. Application
Tolerable When DCO to 10V is input, the max.
4 |Torque setting |max. voltage |torque is achieved at 10V, and the
DCaov input/output are proportional.
Input This is the common terminal for the PLG
terminals Power power supply.
AG2 |grounding — This terminal is not isolated from the e
terminal contral circuit common terminals.
Do not ground this to the earth.

4.2 Torque limit level signal.
Input O to 10V in terminal 4.

The torque limit value will change according 43

to the input voltage.

200%

Torque limit level (%)

o

Input voltage (V)

10v

DC
0~10V
AG21

The torque limit level during the input
voltage (10V) is the same level as Pr. 905
(torque command No. 3 gain).

The external input terminal 5 is valid when Pr. 33 (torque control mode) is set to

2

regeneration. (Note 1)

The torque limit level from terminal 4 is set during forward run (or reverse run)

Y
-



(Note 1)

(Note 2)

Speed N

Forward run
Smaller 01;40.3: No. 3 input !
input or Pr. 0. 3 input ,
T, - |
Forward run ) ' Forward run
regeneration i ~— driving

2nd
Quadrant

+

3 Torque. T

3rd quadrant 4
Reverse run it Yiso0 20> Reverse rotation
driving 1Y) p regeneration

>
No. 3input [smaller &  Reverse run
No. 4 input
orPr. 34

T s

The torque limit level during forward run (reverse run) regeneration is the
smaller of the Pr. 34 (torque limit level) setting value and terminal 4 set-
ting value.

The torque limit from an external source will not be the torque when the
control wire is broken or when the option is not mounted. Thus, take spe-
cial care when using this for elevators or transfer machines. If an accident
during overrunning could occur in the elevator, etc., use the internal
torque limit.



5. PLG pulse output function

The PLG pulse input connected to the inverter or option can be output from the
option terminal.
The pulse output can also be divided.

5.1 Connection example

Motor
ond
PLG

A phase, B phase, Z phase

A
. —On = — - —— - - —— — — v = — ——

FPA (A phase)
FPAR

4 FPeR pulse output

)
FPZ (Z phase)
FPZR

)
{1 C:._J FPB (B phass) | pLG
)

I
]
I
[
|
]
|
1
S:witch [
|
(]
|
'
|
]
|
[

% The Z phase is not divided.



5.2 Explanation of terminals
The following terminals are used for this PLG pulse output function (differential line
driver output).

Terminal Rated
symbol Terminal name current, etc. Application
FPA |Differential A phase output terminal The A
- - - - phase, B
cé FPAR Dlﬁerentfal A phase reverse sugr?al output terminal phase and Z
E FPB |Differential B phase output terminal Differential pgﬁl‘steagz:ro
& |[FPBR |Differential B phase reverse signal output terminal output r?nark pulse)
,§ FPZ [Differential Z phase output terminal signals from
8' the PLG are
A 7 |FPzR |Differential Z phase reverse signal output terminal output.

5.3 Setting
(1) Pr. 107 “PLG division rate”
@ The motor end PLG pulse signals can be divided by the division rate and out-
put. This is used to delay the response of the machine to which the signal

is being input.
Switch 2
Pr.107 (division rate)
0
{Defauit x1
value)
1 x %
2 x %
3 x %
] (Note) If the No. of PLG pulses is 1000P/r, the
4 T max. division rate will be 1/8.

@ Division waveform (Operation example) (EX. 1000 pulses)
The ON/OFF widths both become doubles of the divider. (50% duty)

Division rate [Aphase _| J I LI LI LI LJ"L (1000 puises)

Wisphase LML LML LTS

.

H

Division rate [Aphase _J & L[ L[] ___ (500 puises)
V2 iBpnase _ T | T LT L
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6. Power supply for long distance cable

[

This power supply can also be used for a motor end PLG that uses a long
distance cable (50m to 100m).

)

@ If the cable length is less than 50m, only the inverter is required. However,
if the length is 50m or longer, the following precautions will be required.

6.1 Connection example

(FR-V220)

Motor
uvw ¢ Gears or
4' bett, etc.
.I-
PaPBIPZ T PL8 Motorena PLG | (
o
5 E per H
Agzf-tt
(FR-VPB) :
H
: I
H
SSE pro---v- i
q +€&—— For wiring exceeding 50m Wiring length
AG2p------ ‘ For 50m or shorter
------- For 50m or longer

{Note) If the wire is 50m or longer, reconnect from 5E/AG2 to 55E/AG2.

6.2 Explanation of terminals

Terminal Terminal
symbol name Details
Encoder .
55E power supply ;gmxal for DC5.5V output, tolerable load current
terminal
Common terminal for DC5.5V output.
Power supply This terminal is isolated from the control circuit
AG2 grounding | mon terminal.
terminal Do not ground this terminal.




6.3 Wiring with motor end PLG
@ Specifications for selection and PLG cable manufacture
% Motor (built-in) PLG

|
Wiring | PLG cable Manufactured cable Connection of PLG
distance (option) To wire with | To increase the power supply
0.2mm? size
FR-VCBLS | Two parallel or
0 ~5m FR-JCBL5 more 0.4mm? or more
Two paraliel or
5~ 10m FR-VCBL15 more 0.4mm? or more
10 ~ 15m FRCBLIS ' Four parallet or 0.75mm? or more | Términal 5E — AG2
more (inverter)
_ Four parallel or 2 (Approx. 5V)
15 ~ 20m FR-VCBL30 more 0.75mm* or more
FR-JCBL30 [ g;x
- parallel or >
20 ~ 30m more 1.25mm?* or more
Six paralle! or 2
30 ~ 50m more 1.256mm? or more
None ;
. Terminal 55E <
50 ~ 100m Six parallel o | 1 25mm* or more |AG2 (Option FR-VPB)
{Approx. 5.5V)

% Use these as reference for manufacturing the PLG cable.

(1) Wiring of option unit and motor end PLG
@ Use the option FR-VCBL, FR-JCBL(cable).
O |f a cable is not available, manufacture one according to the PLG cable
manufacturing specifications.

(2) Paraliel connect the wiring between the terminals “55E” and “AG2” and motor
end PLG, or use a larger wire size.
The details for selection and manufacturing are given below.

(3) Even if the FR-VPA 5.5V power supply is used, the long distance cable may
not be usable depending on the wiring conditions.
In that case, prepare a separate 5V power supply externally (near the PLG).



(4) PLG cable
M Outline drawing of FR-VCBL

PLG side
inverter side connector

MS3057-12A

Grounding MS3106820-298
wire F-DPEVSB 12P X 0.2mm?
e
60
£
FREQROL-V200 PLG
etz Type Length ¢ (m)
pzR|——t—Hi— €
pz—rT———% ('; FR-VCBL § 5
PBR|—+ H
pe—H——H—|¢ FR-VCBL15 15
P~ ——4 FR-VCBL30 30
r
o ek
AGe H{+——H R
& fp——rH
o | \
LI ]
—— i
M H
[N -
. 99 SRS
/ ¥ MS3106820-295
Inverter grounding Grounding wire (Looking for wiring side)
terminal (Connect to the inverter grounding terminal)

( )



M Outline drawing of FR-JCBL

PLG side
Inverter side : connector
MS3057-12A
Groundlng , MS3106820-29S8
wire F-DPEVSB 12P X 0.2mm
60,
2
FREQROL-V200 PLG
PZR .*‘ Sily ""'g—- ; Type Length ¢ (m)
-~ Pz N FR-JCBL 5 5
PBR M L_L A
PBI” v+ . 1 R FR-JCBL15 15
PoA— e ° FR-JCBL30 30
PA[” o4t " o -
r
.':t:l:: 4
o
AG2 L : VI K
o [Hp——H1"
11 | I
LA
L l H A
Inverter grounding MS3108820-29S
terminal (Looking for wiring side)

(Note) If the wiring length is 100m or longer, the feedback signal from the PLG will
not be output correctly.

A\ CAUTION

If the wiring length is long, the voltage supplied to the PLG may drop due to the voliage
drop. Always wire as shown to prevent dropping of the voltage and so that the voitage
stays within the tolerable range.

A CAUTION

Route the PLG wiring away from noise sources (main circuit, high voltage circuit, efc.) so
~lthat it is not affected by noise.

A\ CAUTION

Never short circuit between 55E and AG2. The option unit could be damaged.
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7. RS422/RS-485 Communications Interface (Computer link function)

The computer link in these specifications allows the inverter to be operated and
monitored and the parameters to be read and written using a user program. The
link is established by mounting the option FR-VPB on the FR-V200, and con-
necting to a computer such as a personal computer or PLC using a communica-
tion cable.

7.1 Configuration
(1) Basic configuration

Computer inverter
-
C FR-VPB
— g
- !
‘\-—
e
Twisted pair cable

Power suppiy -5 O——d I—{Motor

{2) Function block diagram

Computer Inverter
User program FR-VPB
10 OPEN .
20 ONCOMS ax Receiver
o e |
: Data bus
H Commu-
Driyer _|nicati 8—_> '"E‘;’.b"’
TX Ls! @
(TX)
fz Power —j.

(3) Outline of operations

@ The user program created by the user is analyzed and executed with the
computer CPU.

® The data communicated according to the user program is converted into
serial signals in the personal computer. It is then transmitted to the inverter
at an interface level following RS-422 and RS-485 Standards by the driv

® The data is communicated with the receiver in the FR-VPB unit, convert
into paralle! signals by the communication LS| and then fed into the inverter's
CPU.



@ The data is checked for errors in the inverters CPU. The data is processed
according to the check results, and reply data is created.

® The reply data is converted by the communication LS| in the FR-VPB unit. It
is then converted into an interface level following RS-422 and RS-485 Stand-
ards by the driver and returned to the computer.

® The returned data is received by the receiver in the computer, and fed into
the CPU. The data is read and checked according to the user program, and
then the user sequence is executed.

(4) Examples of system configuration
@ To use with computer having an RS-485 or RS-422 interface

Max, No. of connection units

— Computer [Station 1) [Station 2} [Station n] RS2 10untts
== Inverter Inverter Inverter | RS-485 32units
RS485 / L FR-vPB b FR-VPB
— RS422 wsea | LT U W) - EL
intertace tarminal | pair cable Termirgior
' pa/ Jumper N rrves
U

® To use with computer having an RS-232-C interface

Computer [Station 1] [Station 2] [Station n]
;nsfggg' = Inverter PFR-V - Inverter LFR-VPB IME}\
RS2320 Converter HA R NFR-VPB
RS422 terminal L JL

i A commercial converter is required.

7.2 Wiring method
(1) For one computer and one inverter

Computer terminals a?,%"&gﬁ‘;?ﬁﬁ?é%gn FR-EPB terminals
Signal name Details Tvisted pair cable (0.3mm? or more) Input side
RDA |Reception data P
RDB | Reception data TXR
SDA | Transmission data m:x:j RX
SDB | Transmission data RXR Temﬂa tor
RSA | Transmission request b = = - =, TR jumper

— RSB | Transmission request b~ -, ¢
. CSA | Transmission enable e = <
CSB | Transmission enable - -'
SG | Signal ground
FG |Frame ground




(2) For one computer and n inverters

[Station 1] [Station 2] [Station n)

puter FR-VPB FR-VPB FR-VPB
RDA ™ > ™
s L X m X o OO o
SDA RX RX RX
el 1D G 1 s _:.(X:)C AxA Q(:)C o
RSA p-== TR TR TR

L. Disconnect Disconnect 1
RSB -1 2 terminator terminator Terminator
CSA [@*- ) jumper jumper jumper
cse e’
SG
FG

/

/

#1. Connect the terminator only on the FR-VPB unit that is at the end of the Iin\F
chain. (Terminator: 10Q2)
#2. Connect the units according to the instruction manual provided with the com-
puter being used. The computer terminal Nos. will differ according to the
model, so always check them.

7.3 Explanation of terminals

Terminal Rating,
symbol Terminal name etc. Application
T Serial signal _
transmission terminal
Serial signal _
TXR transmission terminal
RX Serial signal _
reception terminal
Seriat signal _
RAXR reception terminal
This is the terminal used to connect the
terminator built in the FR-VPB unit. (The
terminals RXR-TR are connected as the
TR Terminator terminal Terminator |default connection.)
erminator termi 1009 O Connect between terminals RXR-TR on
the inverter at the end of the chain.
O Remove the connecting bar for all other
inverters.

-



7.4 Parameters

Parameter Setting Default
No. Name range value Sefting value details
3: 300 baud, 6: 600 baud, 12:
1200 baud, 24: 2400 baud, 48:
120 |Baud rate 3-~182 9 14800 baud, 96: 9600 baud, 192:
19200 baud
0, 10 : Stop bit length 1 bit
. 1, 11 : Stop bit length 2 bits
121 Stop bit length 0,1, 10, 11 1 0.1 - Data length 8 bits
10, 11 : Data length 7 bits
0: No parity check
122 Parity check 0,1,2 2 1: Odd parity
2: Even parity
0: CR, LF invalid
123 CR, LF validity 0, 1,2 1 1: Only CR valid
2: Both CR, LF valid
Station No.
124 setting 0-~31 0
. 0.1 ~ 999.8: maximum
125 2’;?:\‘:;":‘;:: ation 0, 9999* 0 communication time interval value
time interval value 0.1 ~999.8 0: Computer link operation invalid
9999: Communication check stop
Maximum No. of . .
126 communication 0~ 10 1 Mfglmum rNo. of retries when
retries value error oceurs.
0: Normal (Follows Pr. 79)
. . 1: Computer link operation mode
127 rLr;rc:ZQStsaeT:cgﬁon 0,1,2 0 2: Computer link mode during
restart after instantaneous
power failure
Operation
128 command 0. 1 0 0: Computer command
operation site ' 1: External terminal command
selection
Speed command .
129 operation site 0, 1 o |9:Computer command
selection 1: External terminal command
130 gfgg’h}:nxrite 0 1 0 0: E2ROM write enabled
selaction ’ 1: E°ROM write disabled




7.5 Initialization
To communication between the computer and inverter, the communication
specifications must be set in the inverter. After each parameter is set, it will be
validated when the inverter is reset. Correct operation will not be possible if the in-
verter is not reset.

(@ Communication parameters (PR. 120 to Pr. 123)
@ Setting of inverter station No. (Pr. 124)
Set the inverter's station No.
(1) Even if the computer interface is RS-422, it can be set within the range of 0
to 31. However, the max. No. of units that can be connected is ten units.
(2) The station Nos. cannot be set in duplicate. (If the No. is duplicated, correct
communication will not be possible.)
(3) The station Nos. can be set regardless of the connection order. There will br™
no problem even if there is a blank station No. ~
® Maximum communication time interval value (Pr. 125)
Set the tolerable value for the communication time interval with the computer.
(If the non-communication state with the computer exceeds this value time, the
inverter will stop with the time over error.)
(1) The inverter will not detect an error even if communication is lost due to
breakage of the signal wire or a fault in the computer.
(2) The communication time interval is checked from the first communication
after the power is turned ON (or reset).
(3) If the parameters are changed, the check will start from after the changes are
made.
* |f the data is being input from the parameter unit, input 9999. If being input
from the computer, set 65535 (FFFFH).
@ Maximum No. of communication retries value (Pr. 126)
Set the maximum No. of retries when a data reception error occurs. If the con-
tinuous No. of error occurrences exceeds this value, the inverter will stop with
an alarm.
® Link starting mode selection (Pr. 127)
Set which operation mode to start up in when the power is turned ON (or reset).
This parameter can be changed by changing the setting with PU even in com-
puter link mode is entered.
® External terminal input selection (Pr. 128 and Pr. 129)
Select whether the external terminal input or the command from the computer
link is valid.
@ Serial link E2ROM write selection (Pr. 130)



7.6 Functions
7.6.1 Operation mode
(1) Types of operation modes

(a) PU operation oo The inverter is operated by using the keys
on the parameter unit (after this called PU)
mounted on the inverter.

(b) External operation --«oeovoene The inverter is operated by turning the
external signals connected to the inverter
control circuit terminal ON/OFF.

(c) Computer link operation - The inverter is operated by the computer
program via the option unit FR-VPB.

Note that depending on the settings ot
- Pr. 128 and Pr. 129, the signals

and operation speed can be input from
the control circuit terminal.

(2) Changeover of operation modes
(a) Changeover conditions
@ The inverter is stopped. (OQutput speed Or/min)
@ Both the forward run and reverse operation commands are OFF.
{b) Changeover method

®
External
PU operation} == | operation
® “Extemal operation® on PU
“PU OPERATION" on PU “External operation” on PU%
Computer
link operation
Symbol Operation mode Changeover method

® External operation + PU operation |Use the keys on the PU

External operation ++ computer link |Operate with the computer’s
operation user program




(3) Functions per operation mode

1.

.
—

Operation mode
Operation Item COr'ri\::ter External PU
mode site operation operation operation
Operation command Valid* Invalid Invalid
Operation speed Valids/ Invalid Invalid
setting
User
program from Monitor Valid» Valid Valid
computer . valid (when . .
Parameter write stopped)«s Invalid«s Invalid«s
Parameter read Valid Valid Valid
Inverter reset Valid+2 Invalid Invalid
Operation command Valid= Valid Invalid
Control Operation speed . . .
circutt terminall  ~" semngp Valide; Valid Invalid
Inverter reset Valid Valid Valid

*1.
2.
3.

RAM and E*ROM details may not match.)

Operation commands

CICISIOICICIOIOIS)

Forward run
Reverse run
Low speed
Medium speed
High speed

No. 2 acceleration/deceleration selection

Inverter output stop

Pre-excitation

Control mode changeover
Torque limit selection

Operation speed setting

The inverter's output speed can be set.
The output range is 0 to 3000r/min in units of 1r/min (hexadecimal code). To

Determined by the value set in Pr. 128 and Pr. 129.
Resetting is not possible during an FR-VPB communication error.
Follows the details set in Pr. 77. (Note that if differing data from the PU
and computer is written simultaneously into the same parameter, the

(STF)
(STR)

(RL)
(RM)
(RH)
(RT)

(MRS)

(LX)
(MC)
(TL)

change the speed continuously, always set the data in the inverter's RAM.
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3. Status

(a) The inverter's operation status can be monitored.
Running(RUN)
In forward run
In reverse run
Speed reached(SU)
Overload(OL)
Instantaneous power failure(IPF)
Speed detection(FU)
Error
Minor fault output(ER)
Low speed output(LS)
Torque detection(TU)
Ready(RY)

SISISICIOIVICICIOIOIOIS)

_. (b) Operation speed Hexadecimal code Unit 1r/min.

(c) Output current Hexadecimal code Unit 0.01A

(d) Output voltage Hexadecimal code Unit 0.1V

(e) Error details Hexadecimal code The past four errors that have occurred can be
monitored.
The inverter can be operated with signals from an external source even when
in the computer link operation mode depending on the conditions set in Pr. 128
“Operation command operation site selection” and Pr. 129 “Speed command
operation site selection”.

Operation site . . . .
selection Equivalent functions in external terminals

Pr. 128 Pr. 129

(Operation  |(Speed STF | STR |STOP|JOG+ | RT+ | 2 | 3 | 1 {RH, AM, RL+| RES [MRS«| LX+ | MC« [ TL« | OH
command) jcommand)

0: Computer j0: Computer | PCB [ PCB| — | — | PCB { PCB | Ex. | Sup. PCB Com. [Com. | PCB { PCB | PCB | Ex.
0: Computer {1EX€MM - pog | pog | — | — |poB | Ex | B | Ex . |Com.|com.|PcB | Pce | PCB | Ex.
f-Exernal o Gomputer | Ex. | Ex. | Ex | B | B |PeB| Ex |sup | PcB  foom | Ex | Ex | Ex |6 | Ex
1:External  [1: External

terminal terminal Ex. | Ex. | Ex. | &x | Ex. | Ex. | Ex. | Ex. Ex. Com.| Ex. | Ex. | Ex. | Ex. | Ex.

~

Ex. : Only operation with the extemal terminal signals is valid.

PCB : Only operation with the computers user program is valid.

Com.: Operation with either the axternal terminais or computer is valid.

- Operation with either the external terminals or computer is valid.

Sup. : Operation with the extemnal terminal signals is valid only when Pr. 128 “Multi-speed
input compensation” is set to 1.

3 : OH does not rely on the operation mode.
* Assign this terminal with Pr. 17 (Input terminal assignment).

4. Parameter write
The inverter parameters can be written from the computer.
Refer to the command codes and data list on page 7-17 and following for the

parameters that can be written.



5. Parameter read

The inverter's parameter setting values can be read to the computer.
Refer to the command codes and data list on page 7-17 and following for the
parameters that can be read.

6. Inverter reset

The inverter can be reset from the computer, refer to section (4) @ on page 7-9.

(4) Errors

® Occurrence of error
The effect of an error occuring while operating in one of the operation modes

is shown below.

Error
occurrence
site

Computer link
operation

External operation

PU operation Jﬁ

Inverter error

Inverter stops
Data communication

Inverter stops
Data communication

Inverter stops
Data communication

is enabled is enabled is enabled
+ Inverter operation Inverter operation
Computer D agvgc:tr::nsutr?izﬁ on - continues continues
error is disabled Data communication | Data communication
is disabled is disabled

% The inverter will stop after a set time (tolerable communication time inter-
val vaiue) has passed.

@ Error reset

Resetting method g;::g::: oix::;::‘ PU operation
Tum inverter power OFF Valid Valid Valid
Tum terminals RES-SD ON Valid Valid Valid
Computer's user program Valid*! Invalid Invalid

#1 If there is a fault in the computer and communication cable, the inverter
cannot be reset from the computer.

If the inverter is reset during computer link operation, the external operation
will be entered. To resume computer link operation, the operation mode
must be changed back to the computer link operation mode.

3

/



7.7 Operation specifications
(1) Communication procedure
Data is communicated between the computer and inverter with the following pro-

cedure.
= Time fiow During data read .
Computer Ceeememeeaal i
4 Data fiow -t #2 2
Inverter ® v ® ®
» Time
A
Inverter , @ ®
4 Data bellx

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

Computer j— Duinjddidwie |

w— .
Validity of communication operations and data format types
T Operation details
Symbol Operation details Operation | Operation | Parameter | Inverter Monitor Parameter
command | speed write reset read
The communication request is transmitted
@ [from the computer to inverter according to ®& ® ® ®
the computer's user program.
@ Jinverter data processing time (min, 20 msec.)| Vald Valid Valid Invalig Valid Valid
It there is no Request
error, the acceptance No emor
inverter © © © Invalid ®
Data returned from inverter ::cqlelgg the ® ®
® The data in step @D is _
checked for errors by the | [}f there is an
inverter (check sum, etc.) | |error, the
inverter © © © Invalid ® ®
ignores the
request.
@ | Computer processing delay time Invalid Invalid Invalid Invalid Valid Valid
It there is no
error, the " . . .
inverter does | 'Malid | tnvaiid | lovalid | lnvaiid @ €]
Response from computer not process
regarding data returned -
® |from inverter in step @ If there is an
Tedatainstep @ s ienf\:g;e‘r"e
checked for errors by : . . "
the user program. re-outputs fnvalid | Invalid | Invalid | Invalid @ ®
the data in
step @.

(® to @ in the table indicate the data format type - Refer to the next page.)

1. If there is an error in the data and retrying is required, execute retrying with the
user program. If the No. of continuous retries exceeds the value set in Pr. 126,
the inverter will stop with an alarm (E.OPT).

%2. If the inverter receives a signal indicating that an error has occurred in the data,

= it will retum the data in step @ to the computer again. If the No. of continuous
data errors exceeds the value set in the parameters, the inverter will stop with
- an alarm (E.OPT).
¥t ACK and NAK do not need to be returned to the inverter in step ®. (The inverter
does not check these.) If ACK is returned, it will not be processed, and if NAK is
returned, the data will be sent to the computer again.
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(2) Types of data formats (Refer to previous page)
1) Communication request data from computer to inverter

[Data write] ‘ -
Format A eb] -:m—rc“w' ': [Em] b [ &8 ][] +3. Control code

7 L] 9 10 " 12 13 = No. of

Fomat A [Tmm e [ o [ 88 ]
1 2 3 4 5 L] 7 8 ® 10 11 == No. of charachers.
(Note) The inverter station No. is
[Data read] set between HOO and H1F

Format B~ eelemm [*m@ iR & [«] (No. 0 to 31) with a

3 4 8§ 6 7 = Mo of char h
v t oo hexadecimal code.

w4, CR, LF code
When transmitting data from the computer to the inverter, the CR (carriage
return) or LF (line feed) code will automatically be set by the computer at the—
end of the data group. In this case, the data from the inverter must be k
according to the computer.
The validity of the CR and LF codes can be selected with Pr. 123,

2) Data returned from inverter to computer during data write

[No data error] _ ] [With data error]
Format C Sl [l ... FomatD FAFAEIR
3) Data returned from inverter to computer during data read =~ 7"
[No data error] ‘ [With data error]
Format E [on e | [l 35 [] Format F
—_— Y 2 3 4 5 6 7 8 8 10 11 =Noolchasters
Fomet€ [ Em ] & [al & 7]
1 2 3 4 3 ) 7 ] 9 = No. of characen t 2 3 4 = No. of charecters
4) Data transmitted from computer to inverter during data read
[No data error] [With data error]
Format G AR Format H

1 2 3 4 = No. of characters

invedter
slation No.
1 2 3 4 = No. of characters

(3) Explanation of data
1) Control codes

Signal| ASCll Signal| ASCII
name | code Details name | code Details
NUL | HOO (Null (No process) ACK | HO6 |Acknowledge g:%rc)jata
Start
STX | HOZ | ' rox (Data process) LF | HOA |Line Feed  (Line feed)
End of Carriage (Carriage
ETX | HO3 Toxt (End of data) CR | HOD Retumn retum) 1
. {Communication Negative (With data '
ENQ [ HO5 |Enquiry o est) NAK | H15 | pcknowledge error) ™

Select the validity of "CR and “LF with Pr. 123.
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2)

3)

4)

5)

6)

7)

Inverter station No.

Designate the No. of the station to communicate with the computer.
Designate the station No. between H0O and H1F (station 0 to 31) with a
hexadecimal code.

Command code

Designate the process request details such as operation and monitor issued
from the computer to the inverter. By setting a command code, various opera-
tions and monitoring can be executed.

Data

The read and write data such as speed and parameters for the inverter is ex-
pressed.

The meaning of the data and setting range is determined according to the
command code in item 3).

Wait time

Specify the time to wait to transmit the reply data after the inverter receives
the data from the computer.

The wait time is set between 0 and 150msec in 10msec units according to the
response possible time of the computer. (Example: Setting 1: 10msec, 2:
20msec.)

Computer

Inverter m inverter data p g time

= Watt time (setting vaiue x 10msec) + Data check time ({12msec)
Ianner

Computer

Sum check code

The sum check code is the low-order byte (8 bit) obtained from the results
(sum) of adding the ASCIi converted target data with the BIN code. The low-
order byte is then converted into a two-digit (hexadecimal) code to be used
as the sum check code.

(Example 1) Inverter from computer

ENQ | Station No. | Command |wai Data Sum cheok
1 0 7

_ASCIl code = T W T T :

£ 4
R
H H H H H H H H H
0N +AS+ I FI L0744
H 1Fa
sum T

(Example 2) Data returned from inverter to computer during data read

STX | Station No. Read data ETX Surg o%l’;eck
[} 1 1 7 7 [ 3 o ¢ Binary code
ASClicode = Tt ——mr T oo . . k

)
H H H H H H
30431 +31+37+37+
1

FBinary code

Error codes

If there is an error in the data received by the inverter, the error details will
be returned in addition to the NAK code to the computer. The details of the
error follow the error code list on the next page.
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Error code list
The details of the error returned when there is an error in the communication re-
quest data from the computer are shown below.

E;':er Error item Error details Operation on inverter side
Errors exceeding the maximum No. of
Ho Computer |tolerable retries were found in the
NAK error |communication request data from the
computer.
: The details differ regarding the parity
H1 | Parity error designation.
Sum check The sum check code in the computer
H2 error and the sum check code value of the [The inverter will stop with -
data received by the inverter differ. an alarm (E.OPT) when an )
An error was found in the syntax of  [efTor exceeding the
the data received by the inverter. The |Mmaximum No. of retries
H3 Protocol |data reception was not completed occurs.
error within the specified time. The CR, LF
are not as designated by the
parameters.
Ha Framing [The stop bit length differed from the
error default value.
The next data was transmitted from
H5 ozzgtm the computer before the inverter
completed reception of the data.
Hé — _ —
An invalid character (character other The reception data will not
H7 Character than O to 9, A to F, control code) was be accepted. Note that the
error . ' ! inverter will not stop with an
received.
alarm.
H8 — —_ —_
H9 — —_ —_
Writing of the parameters was
attempted when not in the computer
HA | Mode error | soeration mode or while the , ,
inverter was operating. The reception data will not
— be accepted. Note that the
He | €ommand |An invalid command code was inverter will not stop with an
code error |designated. alarm.
Data not in the setting range was
HC Dat:r:gpge designated during parameter or
operation speed writing.
HD — —_— _—
HE — —_— e
HF — —_ _—
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(5) Setting items and setting data
After initializing, set the command codes and data as shown below. When com-
munication from the computer starts, operation control and monitoring will be pos-
sible.

Command No. of
No. tom code Data details data digits
HOO00 :  Computer link operation
Read H78 HO0O1: External operation
1 | Operation mode HO002:  PU operation 4 digits
. HO000: Computer link operation
Write HF8 HOOO1:  External operation
Om"” HEBF HO00O — HFFFF : Operation speed (hexadecimal) unit 1r/min.
4 digits
Output current H70 HOO00 ~ HFFFF : Output current (hexadecimal) unit 0.01A. o
Output voltage H71 HO0OO ~ HFFFF : Output voltage (hexadecimal) unit 0.1V,
Special monitor H72 HOOOO ~ HFFFF : Data of monitor selected with command code HF3. 4 digits
HO1 ~ HOE : Monitor selection data
Specil Read | W73 | Ioc] Demin | Uwt | 0aa Detaifs Ui
monitor HO1 |Output frequency |0.01Hz| HO6 [Operation speed 1r/min. 2 digits
selection No. HO2 |Qutput current 0.01A | HO7 [Motor torque 0.1%
wiite | HF3 HO3 [Output voitage 0.1V | HO8 [Converter output voltage| 0.1V
H19 |Operation Speed setting | 1r/min
HOOOO ~ HFFFF : Details of past two errors
Example of error detail display
(For command code H74)
Read data [Example] For H40A0 b15 b8 b7 b0
Moni- Plo[oolePlo[1 ol eloRele]
2 tor —
Past error .- ovrene ov1 Past eror Current srror
( Current error - OPT ) (H40) (HAO)
Error data - Refer to the inverter instruction manual for details on the
errors.
H74 Data Details Data Details
Error details t HOO No error HE0 oLT 4 digits
H75 H10 0C1 H70 BE
H11 0C2 H80 OHT
H12 0C3 HAD OPT
H20 ov1 HBO PE
H21 ov2 HB1 PUE
H22 ov3 HB2 RET
H30 THT HGO CPU
H31 THM HC1 ECA
H50 IPF HDO 0s
H51 UVF HD1 0sD
HD2 ECT
HOO ~ HFF . Operation command operation
J b7 bo hd: -
(ofeToTefoTeTi o) b1: Forward run (STF)
4 3 | Operation command HFA (For sxample 1) b2: Reverse run (STR) 2 digits
b3: DH
[Example 1) b4: DI2
HO2 - Select the foward run.  pz . pg

7-14



No. Item

Data details

fier

HOO ~ HFF : Inverter operation status

b0: Inverter running (RUN)
91 in forward run

b7 b0 b2 In reverse run
[o[o[ofo[o[o[t]o] b3: DO1
4 | Inverter status monitor H7A (For example 1) b4: D02 2
b5: DO3 digtts
[Example 1] HO3 : in forward run operation b7 : Frequency detection
[Example 2] H80 : Inverter stopped due to error. b8: Error occurrence
’ . HO000 ~ HOBBS : Unit 1r/min (hexadecimal) (0 ~ 3000 r/min)
5 Operal(lg,‘p ;m? wiite HEE To change the speed continuously, always set the data in the inverter's RAM. d'Aits
{Command code : HED) 0
HI696: The inverter is reset. 4
6 Inverter reset HFD When communicating from the computer, the inverter will be reset. Thus, the diat
reply data cannot be sent to the computer. "
Each parameter is rest to the default value.
There are four types of all clear used according to the data.
Pr. | Communication Calibration | Other PR. | HEC, HED,
Data Pr. HEE
9696H @] x O O
7 | Parameter all clear HFG 9966H O 6 o) %) di:'ns
SABAH x x @] O
55AAH X O ©] O
If parameter ail clear is executed with H9696 and HI966, the initialization items
set in section (4) will also be returned to the default values. Thus, initialization
must be re-executed to resume operation.
8 Parameter write H80 ~ HFD
w 80 Refer to the command code and data list on the next pages, and read or write 4
the data are required. digits
Note that there are some parameters that cannot be read or written, 0
9 Parameter read HOO ~ H7B
) Read H7F .
Link parameter The parameter details of the HOO ~ H6C, H80 ~ HEC codes are changed. 2
10 i HOQ: The details of Pr.0 to Pr. 99 can be read and written. digits
setting HO1: The detaits of Pr.100 to Pr. 905 can be read and written. "
Write HFF
No. 2 Read H6C Within HSE ~ H6A, HDE ~ HEA (Code FF=1):
11 parameter HO0O: Offset/gain 4
changeover HO01: Analog digits
{Code FF = 1) Wiite HEC HOO02: Terminal analog value

HEC, HF3 and HFF are O when the power is turned ON. However, once set. they are held. They can be reset to 0 with all clear.

(HFF = 1) (HFF = 0, 1) (HFF = 0.1)
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7.8 Performance specifications

Item

Specification

Applicable standards

RS—422 (EIA™! Standards)

RS-485 (EIA™' Standards) } gommon

Transmission format

Multi-drop link method

Compatible inverter

FR-V200

Compatible computer

Computer with RS-422 or RS-485 interface function.™

No. of connected inverters

For RS-422 computer interface Max. 10 units

For RS-485 computer interface Max. 32 units

Transmission distance

Max. total length 500m

EIA: Electronic Industries Association
-2 A computer with RS-232-C interface can be used by using a converter.

7.9 Hardware specifications

item

Specification

Shape

Inverter built-in optional PCB
(Connect to the inverter with a connector)

Control power supply

DC5V supplied from inverter

Power supply

Communication power supply

DC5V max. 60mA

Connection method

Terminal block connection

7.10 Communication specifications

Item

Specification

Baud rate

Select from 19200, 9600, 4800, 2400, 1200, 600 or 300
baud.

inverter response time

The time for the control such as inverter starting or
stopping to start after the computer starts communication
differs according to the baud rate.

B?ggu?)'e 19200 | 9600 | 4800 | 2400 | 1200 | 600 | 300
Response | Approx. | Approx. | Approx. | Approx. | Approx. | Approx. § Approx.
time (msec) 10 15 24 43 80 155 302

Control procedure

Start-stop synchronization

Communication method

Half-duplex

Character method

Select from ASCII (7 bits/8 bits)

Stop bit length

Select from 1/2 bit

Parity check

Select from valid (even/odd) or none -

Check methqd

Sum check

Valid
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Data code list When h‘nk pargmeter Data 7F | issetto O
expansion settmg code

F '“u'c"""' Name R:': m‘u Sefting range m"'u::“" Default value
0 — — —
1 Upper limit setting 0t 81 0 ~ 3000c/min 1r/min 1500r/min
2 Lower limit setting 02 82 0 ~ 3000r/min 1r/min Or/min
3 — — —
4 3-speed setting (high speed) 04 84 0 ~ 3000r/min 1r/min 1500r/min
§ 3-speed setting (middle speed) 05 85 0 ~ 3000r/min 1r/min 750¢/min
6 3-speed setting (low speed) 06 86 0 ~ 3000r/min 1r/min 150r/min
7 Acceleration time 07 87 0 to 3600 sec. 0.1 sec. 5 sec./15 sec.
8 Deceleration time 08 88 0 to 3600 sec. 0.1 sec. 5 sec./15 sec.
9 - — —
10 DC braking operation speed 0A 8A 0 to 1500r/min, 9999 1r/min 90r/min
11 DC braking operation time 0B 88 0 to 10 sec., 9999 0.1 sec. 0.5 sec. -
12 DC braking operation voltage 0C 8C 0 - 30% 0.1 % 3% |
13 Starting speed oD 80 0 ~ 1500r/min 1t/min 150/ Ny
14 Control mode 0F 8E 0-~6 Integer 0
15 JOG speed setting oF 8F 0 - 1500r/min 1r/min 300r/min
16 JOG acceleration/deceleration time 10 90 0 to 3600 sec. 0.1 sec. 0.5 sec.
17 Input terminal assignment 11 91 0 - 999 Integer 12
18 — — -
19 - — -
20 Acceleration/deceleration reference Speed 14 94 0 ~ 3000r/min 1r/min 1500r/min
21 — — —
22 — — -
23 - - —
24 Multi-speed setting (4th speed) 18 98 0 ~ 3000r/min, 9999 1r/min 9999
25 Multi-speed setting (5th speed) 19 99 0 ~ 3000r/min, 9999 1r/min 9999
26 Multi-speed sefting (6th speed) 1A | 9A | O - 3000r/min, 9999 Tr/min S
27 Multi-speed setting (7th speed) 18 98 0 ~ 3000r/min, 9999 1r/min 9999
28 Muiti-speed compensation selection 1C 9C 01 Integer 0
29 Acceleration/deceleration pattern 1D 90 0,1 integer 0
30 Regenerative brake selection 1E 9E 0.1 Integer 0
ki Speed deflection level 1F oF 0 ~ 1500r/min, 9999 1r/min 9999
32 Overspeed detection leve! 20 A0 0 ~ 3000r/min 1r/min 3000r/min
33 Torque limit mode 22 A2 1,23, 4 Integer 3
34 Torque limit level 21 A1 0 ~ 200% 0.1% 150%
35 Torque limit level (regenerative) 23 A3 0 ~ 200%, 9999 0.1% 9999
36 Torque limit tevel (3rd quadrant) 24 Ad 0 ~ 200%, 9999 0.1% 9999
37 Torque limit level (4th quadrant) 25 AS 0 ~ 200%, 9999 0.1% 9999
38 Torque limit leve! 2 26 AB 0 - 200%, 9999 0.1% 9999
39 Torque detection 27 A7 0 - 200% 0.1% 150%
40 Qutput terminal assignment 28 A8 0~999 Integer 12
41 Speed reached operation width 29 A9 0 - 100% 0.1% 10%
42 Speed detection 24 AA 0 ~ 3000r/min 1r/min 300r/min
43 Low speed detection 28 AB 0 ~ 1500r/min 1r/min 45t/min
44 No. 2 acceleration/deceleration time 20 AC 0 to 3600 sec. 0.1 sec. 5 sec.
45 No. 2 deceleration time 20 | AD 0 to 3600 sec., 3999 0.1 sec. 9999 .
46 — — —
47 Torque boost 2F AF 0 - 30% 0.1% 3% )
48 Base frequency 30 B0 50 - 200Hz 0.01Hz 60Hz
49 Base frequency voltage 31 B1 0 ~ 500V, 9999 0.1V 9999
50 — — —
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When link parameter

Data

Data code list expansion setting code 7F | issetto 0
Parsmetar Name pa o Setting range Min. SR\ Detawtt valee

51 Main unit LED display data 33 B3 1~817 Integer 1
52 PU main display data 34 84 0,17, 20 Integer 0
53 PU level meter display data 35 BS 0-835-817 Integer 1
54 DA1 terminal function selection 36 Bé 1~35~817 21 Integer 1
55 DA2 terminal function selection 37 B7 1~3,5~817 21 Integer 7
56 Spesd monitor reference 38 B8 0 ~ 3000r/min 1r/min 1500r/min
57 Current monitor reference 39 B9 0 - 500A 1A Rated vaiue
58 Torque monitor reference 3A BA 0 - 200% 0.1% 100%
59 Language changeover 38 BB 0, 9999 1 9999
60 — — —
61 — —_ —
62 -— - —
63 - - —
64 — — p—
65 _ - —
65 pu— —_ —_
67 - — —
68 f— — —
69 - — -
70 Regenerative brake usage rate 46 C6 0 - 30% 0.1% 0%
7 — — —
72 Carrier frequency sel 48 C8 0-6 Integer 6
73 Speed setting signal 49 C9 0-3 Integer 0
74 - — —
75 PU stop key selection 4B CB 0, 1 Integer 1
76 Fault definition 4C cC 01 Integer 0
77 Parameter write prevention selection — — 012 Integer 0
78 Reverse run prevention selection 4E 43 012 Integer 0
79 Operation mode selection — — 012 Integer 0
80 Speed control P gain 1 50 DO 0 -~ 1000% 1% 30%
81 Speed control | gain 1 51 D1 0 ~ 1000% 0.1% 3%
82 Speed setting filter 1 52 02 0to 5 sec. 0.001 sec. 0 sec.
83 Speed detection filter 1 53 03 0 to 5 sec. 0.001 sec. 0 sec.
84 Torque control P gain 1 54 D4 0 ~ 1000% 1% 100%
85 Torque control | gain 1 55 D5 0 ~ 1000% 1% 100%
86 Torque setting fitter 1 56 D6 0105 sec. 0.001 sec. 0 sec.
87 Torque detection filter 1 57 D7 010 5 sec. 0.001 sec. 0 sec.
88 —_ — —

.89 — - —
90 Speed control P gain 2 5A DA 0 -- 1000% 1% 30%
91 Speed control | gain 2 58 [of:] 0 ~ 1000% 0.1% 3%
92 Speed setting fitter 2 5C [}[¥ Gto 5 sec. 0.001 sec. 0 sec.
93 Speed detection fitter 2 5D oD 0to5 sec. 0.001 sec. 0 sec.
94 Torque control P gain 2 5E DE 0 ~ 1000% 1% 100%
95 Torque control | gain 2 SF DF 0 - 1000% 1% 100%
96 Torque setting fitter 2 60 EO 0105 sec. 0.001 sec. 0 sec.
97 Torque detection filter 2 61 E1 0105 sec. 0.001 sec. 0 sec.
98 - — —
a9 —_— — —
100 DI selection A1 00 80 0-~99 1 0




When link parameter

Data

Data code list : . 7F | issetto 0
expansion settlng code
Psrameter Data code Min. setting
No. Name Resd Writs Sealting range it Default valwe
101 DI selection A2 01 81 0 - 999 1 0
102 DO selection A1 02 82 0-99% 1 0
103 - - -
104 - - —
105 - _ —
106 - - —
107 PLG division 07 87 0-~4 1 0
108 — - —
109 — - —
110 |— - | -
11 — — — ,’
112 — — — 7
13 - — — .
114 — — —
115 - —_ —
16 - - —
"7 |- [
118 - - -
119 - - -
120 Baud rate 14 94 |36 12,24 48, 96 192 1 96
121 Stop bit length 15 95 0.1, 10, 11 1 1
122 Parity check 16 96 0~2 1 2
123 CR, LF validity 17 97 0-2 1 1
124 Station No. setting 18 98 0-~31 1 0
125 !T:émum communication time interval 19 99 0, 9999, 0.1 ~ 999.8 04 0
126 cﬁammum No. of communication retries A 9 0-10 1 1
127 Link starting mode selection 18 98 0-2 1 0
128 Operation command operation site selection | 1C 9C 0,1 1 0
129 Speed command operation site selection 10 9D 0t 1 0
130 Serial link E°ROM write selection 1E 9E 0, 1 1 0
131 Command pulse scale numerator 1F 9F 0 ~ 32767 Integer 1
132 Command pulse scale denominator 20 A0 0 - 32767 Integer 1
133 Position loop gain 21 Al 0~ 150 Integer 25
134 Feed forward gain 22 A2 0 - 100% 1% 0
135 Position command acceleratiorvdeceleration 23 A3 0 to 50 sec 0.001 sec 0
time constant ) ' :
136 Feed forward command filter 24 A4 0105 sec. 0.001 sec. 0
137 Positioning complete width 25 AS 0 - 32767 Integer 100
138 Excessive error leve! 26 AB 0 - 400K 1K 40K
139 Command pulse selection 27 A7 0-5 Integer 0
140 Clear signal selection 28 A8 0.1 Integer 1
141 Pulse monitor selection 29 A9 0 -5, 9999 integer 9999
142 — — —
143, — — —
144 — — — 1
145 — — —
146 - —_— —
147 — — —

7-19




When link parameter

Data

Data code list L , 7F | issetto 0
expansion settlng code
Psrameter Data code Min. setting
No. Name Read Writs Setting range anit Default value
148 - — —
149 - — —_
150 — - -
151 — — —
152 - - -
153 — - -
154 - —_ —
155 - - —-_
156 - - -
157 — — -—_
158 _ - -
159 - - —
900 DA1 terminal calibration 5C DC — — —
901 DA2 terminal calibration 50 DD — — —
902 Speed setting No. 2 bias 5E DE | 0~ 10V :0 ~ 3000r/min 1/min (0V) Or/min
903 Speed setting No. 2 gain SF DF | 0~ 10V {0 ~ 3000r/min 1r/min (10V) & 1500r/min
904 Torque command No. 3 bias 60 EO [0~10V: 0-~200% 0.1% [{4%] 0%
905 Torque command No. 3 gain 61 E1 1 0~10V: 0~200% 0.1% (10V) 150%
— No. 2 parameter changeaver 6C EC 00, 01, 02 1 00
— Speed | Operation speed (RAM) 6D ED 0 ~ 3000r/min 1r/min Or/min
— setting [ Operation speed (E’ROM) 6E 3 0 ~ 3000r/min 1r/min Or/min
— Operation speed monitor 6F - 0 ~ 3000r/min 1r/min
— Qutput current monitor 70 -— 0 ~ 500A 0.01A
—_ Monitor [Output voftage monitor FEl — 0 ~ 1000V 0.1V
— Special monitor 72 — — —
— Special monitor selection No. | 73 F3 1-~14 1 1
Latest No. 1. No. 2/error
- Erro display clear L F4 9696H
r
— display Latest No. 3, No. 4 75 —
— Latest No. 5, No. 6 76 -
-— Latest No. 7, No. 8 77 -
- Inverter status/operation command 7A FA 00 ~ FF
- Operation mode acquisition (write) 78 FB {0, 1,2 (2 cannot be set) 0
9696H, 9966H, SASAH,

— Parameter all clear -— FC 55AAH -
— {nverter reset —_ FD 9696H -
- Link parameter expansion setting 7F FF 0:Pr.-0 19991'51: Pr. 100 1 0
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REVISIONS
#The manual number is given on the bottom left of the back cover.

Print date | ::: Manual Number Revision

Nov. 1995 | IB(NA)-66599-A First edition

Partial revisions

_p |Front cover, contents, pages 2-3, 3-1, 3-4, 3-6, 3-7,
June 1996 | IB(NA)-66599-B |3 9 '3 40 5,17, 41, 51, 5-2, 6-1 ~ 6-, 7-8, 7-14,
7-18, 7-19, back cover.
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